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1. IOACHUTEJIBHASA 3AIIMCKA

1.1 Obs1acTh NPpUMeHEeHHUs TPOrPAMMBbI

Pabouas mnporpamma yuebHoro mpeamera OOIL12 «Xumus» SBISETCSs YaCThIO
o0pa3oBaTesIbHOM MporpamMMbl IMOATOTOBKU CHELUAINCTOB CPEJHEro 3BEHAa, pa3padOTaHHON B
cootBercTBUU ¢ PI'OC CIIO no cneunansHoctu 44.02.02 IlpenogaBaHue B HaYaJIbHBIX Kjlaccax,
YTBEP)KIEHHOTO nprKkazoM MuHoOpHayku Poccum ot 17.08.2022, Ne 742.

1.2. MecTo nmpeaMeTa B CTPYKTYpe MPOrpaMMbl MOATOTOBKH CHENHAJINCTOB CPETHET0
3BeHA

VYueonsii mpeamer OOIL12 «Xumusi» Bxomut B pasuaen «OOmeoOpa3oBaTenbHbIE
MpeaMeThl 00111e00pa30BaTEILHOTO Y4eOHOTO ITUKIIA.

1.3 O0beM yueOHOM JMCUMILIMHBI M BUbI Y4e0HOI padoThl

Buj yyeoHoil padoTsI O6bem yacos
O0Bbem 00pa3oBaTeIbLHOI MPOrpaMMbl YUeOHOr 0 mpeaMeTa 78
B TOM YHUCIJIC:
- TeOpeTUIecKoe oOyueHue 38
- MPAKTUYECKHUE 3aHIATH 40

- CaMOCTOsTeNIbHAs paboTa -

- KOHCYJIbTalluH -

- IPOMEXYTOYHAs aTTecTalus - AudQepeHnpoBaHHbIH 3aUéT

2 IINTAHUPYEMBIE PE3YJIBTATbBI
B pe3ynbraTe wu3yueHus mpeaMera y OOYYaroOmMXCS JODKHBI OBITh  COPMUPOBAHBI
JMYHOCTHBIE, METAIIPEIMETHBIC U IIPEIMETHBIC PE3YIIBTATHI.
JIn4HOCTHBIE pPe3yJIbTAThI
JlnuHOCTHBIE ~ pe3yiabTaTbl  OCBOEHHS  OCHOBHOM  00pa3oBaTelbHOM  MPOrpaMMbI

OOy4aIOIUMUCS OTPAXKAIOT TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIUXCS PYKOBOJCTBOBATHCS

chopMUPOBAHHONW BHYTPEHHEW TMO3MIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpHEHTAIIUM,

MO3UTHUBHBIX  BHYTPEHHUX  YOCXKICHHH, COOTBETCTBYIOIIMX  TPAAULMOHHBIM  IIEHHOCTSAM

poccuiickoro oOILIecTBa, pacIIMpPeHHE MXHU3HEHHOTO OMbITa M OIbITA JAEATEIbHOCTH B IpOIEcce

peanu3anyy OCHOBHBIX HAIIPABICHUN BOCIIUTATEIbHON NEATEIIBHOCTH, B TOM YUCJIE B YACTH:

IPaXKAAHCKOr0 BOCIIMTAHUSA:

—  c(hopMUPOBAaHHOCTH T'PAXKJAHCKON MO3UIMU 00Yy4YaIOLIerocst Kak aKTUBHOTO U OTBETCTBEHHOT'O
YJIeHa POCCUNCKOro O0IIeCTBa;

— OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX TIpaB U O0S3aHHOCTEH, yBa)X€HHE 3aKOHAa U
IIPaBONOPSJIKA;

NAaTPUOTHYECKOr0 BOCIIUTAHUSA:

—  c(opMHUPOBAaHHOCTh POCCHUICKON TpakIaHCKOW HIESHTUYHOCTH, MATPUOTHU3MA, YBAXEHUS K
CBOEMY HapoJly, 4yBCTBAa OTBETCTBEHHOCTH Iepelx PoaumHOM, ropmoctu 3a CBOM KpaH, CBOIO
Ponuny, cBOil S3BIK M KyJIbTYpy, HPOLUIOE M HACTOSIIEE MHOTOHAIMOHAIBHOIO HapoAa
Poccuu;

— LEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJAM, HCTOPUYECKOMY U IPUPOIHOMY
HAaclleUI0, NaMATHHUKAaM, TpaguuusM HaponoB Poccun, noctmxenusMm Poccuum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYAE;

AYXOBHO-HPAaBCTBEHHOI0 BOCIUTAHUMA:

— OCO3HaHHE JYyXOBHBIX IEHHOCTEH POCCUIMCKOTO HApOa;

— c(opMHUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MOBEICHUS,;




— CHOCOOHOCThH OILICHHWBATh CUTYallUIO M TMPUHUMATh OCO3HAHHBIE PEIICHHS, OPHUEHTUPYSACh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

— OCO3HaHHWE JIMYHOTO BKJIAJa B IOCTPOSHUE YCTOWYMBOTO OyayIIero;

3CTETUYECKOT0 BOCIIUTAHMS:

— DJCTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs JCTETHKY ObITa, HAYyYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/AAa U OOIIECTBEHHBIX OTHOIIEHUH;

— TOTOBHOCTb K CAMOBBIPQKEHHUIO B Pa3HbIX BUJIAX MCKYCCTBA, CTPEMJICHUE MPOSBISATH KAaYECTBA
TBOPYECKOM JINUHOCTH;

(¢u3nyecKoro BOCIUTAHMSA:

— c(hopMUPOBaHHOCTH 3/IOPOBOTO K 0€30MaCHOT0 00pa3a KU3HHU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO;

TPY0BOr0 BOCTIMTAHUSA:

— TOTOBHOCTbH K TPYZly, OCO3HaHHE LIEHHOCTH MacTEpCTBa, TPYA0II00UE;

— TOTOBHOCTh K AaKTHMBHOHM JAESATEIBHOCTH TEXHOJOTMYECKONM M COLMAJIIBHOM HaIpaBIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMHPOBATh, IJIAHUPOBATH M  CAMOCTOSITENILHO  BBINOJHATH — TaKyIO
JEATEIIbHOCTB;

— MHTEpeC K pa3IuyHbIM cdepaM NpoPecCHOHATBHON MeATEIFHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BHIOOpP OynyIiel mpodeccruu U peaar3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TIAHBI;

— TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO U CAMOOOPa30BAaHHIO HA IPOTSHXKEHUH BCEH JKU3HU;

JKOJIOTHYECKOIr0 BOCIIMTAHUSA:

— chOPMHUPOBAHHOCTh  DKOJOTUYECKOW  KYIbTYpPhl, TIOHMMaHWE BIUSHUS  COIMAIBHO-
SKOHOMHUYECKHMX IPOILIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHHE
r7100aJIBbHOTO XapaKTepa IKOJIOTHUECKUX Mpodem;

— AKTUBHOE HENPUITHE IEUCTBUM, IPUHOCAILUX BPEJ OKPYKaIOIIeH cpee;

— yMEHHE IPOTHO3UPOBATh HEOJArOMPUITHBIE IKOJIOTHYECKUE TTOCIEICTBUS MPEATPUHIMAEMBIX
JIEVCTBUM, IPEIOTBPAILATh UX;

— OCO3HAaHHE IIEHHOCTH HAYYHOM [EATEILHOCTH, TOTOBHOCTb OCYIIECTBIATH MPOCKTHYIO U
HCCJIEI0BATENIbCKYIO 1€ TEIbHOCTh MHANBUAYAIbHO U B TPYIIIIE.

VYuurtsiBas crienuduxky npeamera OOII 12 Xumusi, THYHOCTHBIE PE3YIBTAThI B IpOrpamMMme

KOHKPETHU3UPOBAHBI KAK:

JIP01- chopmMupoBaHHOCTh UYYBCTBAa TOPJOCTH U YBAXEHUS K HCTOPUM M JOCTIKECHUSIM
OTEYECTBEHHOW XHMMHUYECKOW HAyKH,; XMMHUYECKH TPAaMOTHOE MOBEACHHE B MPOGECCHOHANBHOM
NEATeTbHOCTH W B OBITY TIpU OOpallleHnd ¢ XHUMHYECKMMU BEHICCTBAMHU, MaTepuajaMud H
IIpoLeccamy;

JIP02-roToBHOCTH K MPOAOHKEHUIO 00pa30BaHuUs U MOBBIIIEHUS KBaTU(PUKALUU B U30paHHON
npodeccuoHaNbHON AEeITeNTFHOCTH U OOBEKTUBHOE OCO3HAHHE POJU XUMHUYECKUX KOMIETCHIIMHA B
3TOM;

JIP03-criocoOHOCTh  MCHONB30BaTh JOCTHIKCHHS COBPEMEHHOW XHMHUYECKOH HAyKu H
XUMUYECKUX TEXHOJIOTHH I TOBBIIICHUS COOCTBEHHOTO WHTEJUICKTYyaJlbHOTO pa3BUTHS B
BBIOpaHHOM MPOo(dhecCHOHANBHOM e TETHHOCTH,

JIP04-TOTOBHOCTH U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA TIPOTSHKEHUH BCEH
KU3HU;

JIP05-chopMHPOBAaHHOCTh JKOJOTHUYECKOW KYJIbTYPhl, IMOHUMAaHHWE BIMSHUSA COIMAJIBHO-
SKOHOMHUYECKHX MPOLECCOB HAa COCTOSHHME NPUPOAHOM U COLUMAIBHOM Cpeabl, OCO3HAHHE
I100aJIbHOTO XapaKTepa HKOJIOTHISCKUX TPOOIIeM;

JIP06-axkTUBHOE HEMPUSTUE JEHCTBUNA, TPUHOCSIIMX BPEJ OKpYKAIOLIEH Cpee;

JIP07-cOBEpIICHCTBOBAHUE  SI3BIKOBOM M YUTATEJIbCKOM  KYJbTYphl KaK  CpeICTBa
B3aUMOJICHCTBUS MEKY JIOJIbMU U NTO3HAHUS MUPA;

JIP08-oco3HaHne IEHHOCTH HayYHOU JEeSITEIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH MPOEKTHYIO U
HCCIIE0BATENbCKYIO ICSITEIbHOCTh HHUBUIYAIBHO U B TPYIIIIE.

s popmuposanus nuunocmusix pesyibmamos y ooyuarowuxcs gopmupyromes YVJI:

— yBa)XCHHUE K UCTOPUU U JOCTHKEHHUSIM OT€UECTBEHHOM XUMUYECKON HAYKH;



TOTOBHOCTb M CLIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HA MPOTXKEHUN
BCEM KU3HMU;

COBEPIICHCTBOBATh UMEIOLITUECS 3HAHMUS;

KEJIaHUE 0CO3HABATh CBOU TPYAHOCTH U CTPEMHUTHLCS K MX MTPEOJI0ICHUIO;

MOJIOKUTENBHOE OTHOIIIEHUE K TPYY, OCO3HAHUE IICHHOCTH MAaCcTEPCTBA, TPYAOIIO0HE;

3HaHWE MOPAJIBHBIX HOPM U YMEHHUE BBIJICITUTh HPABCTBEHHBINA aCIIEKT TIOBEICHUS;

YMEHHE COOTHOCHUTD MOCTYIKU U COOBITUS C IPUHATHIMHU TUYECKUMU MPUHITUIIAMH,
MIPOSIBIICHUE AMITATUH, KAaK OCO3HAHHOTO MMOHUMAHUS YYBCTB JAPYTHX JIFOJACH U COMEPEKUBAHUS
UM, BBIPKAIOIINXCS B IIOCTYIKAX, HAMPABICHHBIX HA TOMOIIb U 0OecreyeHne 01aronomyqus.
pPa3BUTHE JTHYECKUX UYYBCTB — CThIIa, BUHBI, COBECTH KaK PETYIATOPOB MOPAJIHLHOTO
MIOBEICHUS,

3HATh OCHOBBI DKOJIOTHYECKOUN KYIbTYphI: MPUHATHE IIEHHOCTH MPUPOTHOTO MHUPA, TOTOBHOCTH
CJIeIOBaTh B CBOEH JCSITENFHOCTH HOPMaM MPUPOJO00XPAHHOTO, HEPACTOUUTEIHLHOTO, 3I0POBLE
cOeperaroiero moBeICHHS;

YCTaHOBKA Ha 3/IOPOBBI 00pa3 KU3HU.

Dopmuposanue YV]] nposooumcs npu nomowu peuieHus ciedyioumux munogulx 3a0ay.

CaMOCTOATENIbHAs MOATOTOBKA LIEIEH 1 3a1a4 y4eOHOMU eATeIIbHOCTH;
MIOUCK, aHaJIN3, U3BJIeYeHHEe He0OX0AUMON HH(pOpMALINY;
CaMOCTOSATEIIEHOE B3aUMOJIeHCTBHE ¢ MH)OPMAIIHOHHBIMHI UCTOYHUKAMU;
y4acTHe B KOHKYpCax U OJMMIIHAAAX;

IPOCKTHAA JEATEIbHOCTh 00yYarOIUXCA.

MeTtanpeameTHble pe3yJibTaThI

OcBoeHne MporpamMMmbl TpeIMeTa COMPOBOXKAAETCS (OPMHPOBAHHUEM Yy OOYUAIOMIUXCS

MeTaIpeAMETHBIX PE3YJIbTaTOB, KOTOPHIC JOJDKHBI OTPaKaTh:
OBJjajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMU NMMO3HABATEIbHBIMY J1€CTBUAMM:
0a30BbIe JIOTHYECKHE AeliCTBHA:

CaMOCTOSITEIGHO  ()OPMYJIUPOBATh W  aAKTYyaJIM3UPOBATh MPOOJEeMy, paccMaTpuBaTh &
BCECTOPOHHE;

YCTaHABIIMBATh CYIIECCTBECHHBIA MPU3HAK MU OCHOBAHUS JUIS CPAaBHEHUS, KIaCCH(PHUKAINHI H
0000I11IeHH;

OTIPEICIIATH TSN JCATSIILHOCTH, 33]]aBaTh MTAPAMETPhl H KPUTEPHUH UX TOCTHIKCHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEYHSI B PACCMATPUBAEMBIX SIBIICHHSIX;

BHOCHTH KOPPEKTUBBI B JEATEIBHOCTh, OIICHHBATH COOTBETCTBHE pPE3YJIBTATOB IIEJIAM,
OIICHUBATH PUCKU MOCIEICTBUN ACATEILHOCTH;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE ITPH PEIICHUH KU3HECHHBIX TIPO0OIIeM;

0a30BbIE MCCIEA0BATEILCKUE AeHCTBUA:

BJIaJIETh HABBIKAMH Y4COHO-HMCCIICIOBATEIILCKON M TPOCKTHON IEATCIHHOCTH, HABBIKAMU
paspenieHus npodeMm;

CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSTCIIEHOMY MOMCKY METOIOB PEHICHHS MPaKTHYCCKUX
3aJ1a4, IPUMCHECHHUIO PA3JIMYHBIX METOJIOB ITO3HAHHUS;

OBJIaJICHUE BUIAMHU JEATCIBHOCTH MO IMOJYYCHHIO HOBOTO 3HAHHS, €ro HHTEPIpETAlluH,
npeoOpa3oBaHUI0 U NPUMEHEHHUIO B PA3IMUYHBIX Y4E€OHBIX CUTYalMsX, B TOM YHUCIIE IPH
CO3/IaHUH YYCOHBIX U COIMAIBHBIX IPOCKTOB;

dopMHpOBaHHE HAYYHOTO THIA MBIIUICHUS, BIAJCHUE HAyYHOH TEPMHUHOJIOTHEH,
KJIFOUCBBIMH TOHATHSAMHU U METOJIAMH;

AHAJIM3UPOBATH IMOJIYYCHHBIC B XOAC PCIICHHA 3ada4Ud pC3YJIbTAaTbhbl, KPUTUYCCKU OUCHHUBATH
UX JIOCTOBEPHOCTh, POrHO3UPOBATh H3MCHEHHE B HOBBIX YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, OLICHUBATH IPHUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATh IICJICHANIPABICHHBIH TOUCK MepeHoca CPEICTB M CIIOCOOOB JCHUCTBHS B
po(hecCHOHANBHYIO Cpey;

yMETh  MEPEHOCHTh  3HAHWS B  [O3HABATEJbHYIO W  MPAKTHYECKYyIO  00JacTH
KU3HCACATCIIBHOCTH,



YMCTb UHTCTPUPOBATH 3HAHUA U3 PA3HBIX MPECAMCETHBIX O6HaCTeﬁ;
BBIIBUT'aTh HOBBIC UACH, IPEJIaraTb OpUriHaJIbHBIC IMTOAXOAbI U PCIICHUSA

padora ¢ nngopmanueii:

BJIaJIETh HABBIKAMH TIOJTYYCHHUSI MH(POPMAIIUU M3 HCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEILHO
OCYHICCTBJIATH MOUCK, aHAJIN3, CUCTECMATU3allU0 U UHTCPIIPCTAUIO I/IH(bOpMaI_II/II/I Ppa3JInYHbIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;

HCIIOJIL30BaTh CPCACTBA I/IH(I)OpMaI_[I/IOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B peICcHNN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX ¥ OPTaHH3AaIIMOHHBIX 3a71a4 C COOJIOCHNEM TPeOOBaHUIA
OPrOHOMHUKH, TEXHUKH O€30IacHOCTH, TUTHEHBI, pPecypcocOepeXeHusi, IPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€30MaCHOCTH;

OBiajgeHne yHHBePCAJIbHBIMH KOMMYHHUKATHBHBIMH 1eHCTBUSIMM:
ooIeHue:

pacro3HaBaTh HEBEepOAJIbHbIE CPeICTBa OOIICHUS, TOHUMATh 3HAUYEHHUE COLIMAJIBHBIX 3HAKOB,
pacrno3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYallUH U CMSATYaTh KOH(JIUKTBHI;

BJIQJICTh PA3IMYHBIMU CITIOCOOAMU OOIIIECHUS U B3aUMOJICHCTBUS;

pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCTIOIb30BAHUEM S3BIKOBBIX CPEJICTB;

COBMECTHadA 1€ATCJIbHOCTD:

MOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMaHIHON U HHIUBUAYAIbHON paOOTHI;
BBIOMpATh TEMATHKy W METOJOM COBMECTHBIX JCHCTBHIA ¢ Y4ETOM OOIIUX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 ujeHa KOJUIEKTHBA;

MPUHUMATH 1I€JIM COBMECTHOM JIESITEIbHOCTH, OPraHU30BbIBATH M KOOPAUHUPOBATH JEHCTBUS
no €€ JOCTHKEHHUIO: COCTaBISTh IUJIAH JEWCTBUH, pacHpeneNsiTh POiau ¢ Yy4ETOM MHEHHM
YYaCTHUKOB, 00CYKIATh PE3yJIbTaThl COBMECTHOU PabOTHI;

OIICHMBATh Ka4eCTBO CBOETO BKJIaJa U KAXJOTO y4acCTHHKA KOMaH/ABI B OOLIHIl pe3ybTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npenjaraTb HOBBIE TMPOEKTHI, OIEHUBATh HACH C TMO3UIMH HOBHU3HBI, OPUTHHAJILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISTH MMO3UTUBHOE CTPATETUUECKOE MOBEACHHUE B PA3UYHBIX CUTYAIHUSIX, MPOSIBISTh
TBOPYECTBO U BOOOpaKeHUE, OBITh MHULIUATUBHBIM.

OBiageHne yHMBePCAJIbHBIMHU PeryJasiTABHBIMH /1€ CTBUAMM:
CaMOOpPraHMu3anus:

CaMOCTOSITENIbHO OCYIIECTBIISITh TMO3HABATEIBHYIO JACSITENbHOCTh, BBISBISITH MPOOJIEMBI,
CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIC 3aJayd B OOpPa30BATECIBHOW JESITCIHHOCTH H
JKU3HEHHBIX CUTYaLMSIX;

JIlaBaTh OIEHKY HOBBIM CHTYaIlHsM;

pacmupsaTh paMKH y4eOHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUH;

croco0CcTBOBaTh (DOPMUPOBAHHUIO U TPOSBICHUIO IIMPOKON SPYIUIIMU B PA3HBIX OOJIACTAX
3HAHMIA, TOCTOSTHHO MOBBINIATH CBOM 00Pa30BATENbHBIN U KYJIbTYPHBIH YPOBEHB;

CaMOKOHTPOJIb:

JlaBaTb OLICHKY HOBBIM CHUTYyallUssM, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LICIISIM;

BJIaJIeTh HABBIKAMH IO3HABATENILHOW pe(IEeKCUU KaK OCO3HAHUS COBEPILACMBIX JIEHCTBUN U
MBICIIUTEIIBHBIX IPOLECCOB, UX PE3YJIBTaTOB U OCHOBAHUI;

YMETh OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHKCHUIO;

3MOLUMOHAIbHBIN HHTEJUIEKT, MPeanoJaaraliuuid cppopMupoBaHHOCTD !

CaMOCO3HAHHMS, BKJIIOYAIOLIEN0 CIIOCOOHOCTH IOHMMATh CBOE SMOLMOHAILHOE COCTOSHUE,
BUJIETh HAIMPaBIICHUS PA3BUTHS COOCTBEHHON 3MOIMOHAIBLHOU CQephbl, OBITh YBEPEHHBIM B
cebe;

CaMOpPETyJTMPOBAHMUS, BKJIFOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE MPHHUMATh OTBETCTBEHHOCTD
3a CBOé IHOBCACHUC, CHOCO6HOCTB aI[aHTI/IpOBaTLCSI K OMOIIMOHAJIBHBIM HW3MCHCHHUAM U
HPOSIBJIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;



— BHYTPEHHEHl MOTHBAallU{, BKIIOYAIOLIEH CTPEMJIEHHME K JOCTHKEHHMIO LEIW U YCIEXY,
ONTHMHU3M, HHUIIUATUBHOCTh, YMEHUE AEHCTBOBAThH, HCXO/ISI U3 CBOUX BO3MOYKHOCTEH;

— OSMIIATHM, BKJIIOYAIOLIEH CIIOCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSHHE JIPYTuX,
YUUTBIBATh €r0 IpPH OCYLIECTBICHUMM KOMMYHHUKAIMM, CIOCOOHOCTh K COUYYBCTBHIO H
COIEPEKUBAHUIO;

NpUHSATHE ce0sl U APYTUX JIOJei:

— TNpUHUMATh ce0sl, IOHUMasi CBOU HEJIOCTATKH U JOCTOMHCTBA;

— IPHUHHAMATh MOTHUBBI M apPIYMEHTBI APYTUX JIIOJIEU IIPA aHAJIU3E PE3YJIbTAaTOB AEATEIbHOCTH;

— TpU3HaBaTh CBOE MPABO M MPABO IPYTUX JIOACH Ha OMINOKY;

— pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP € TIO3ULUH IPYTOTO YEJIOBEKA.

Yyumwvieas cneyugpuxy npeomema OOIL 12 Xumus, memanpeomemmuvie pe3yibmMamvl 8
npozpamme KOHKpemu3upoaHvl Kax:

MPO1-ymenue caMoCTOSTENbHO  (OPMYIHPOBATH W AKTyalIM3HpOBaTh  IpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE, OINpPENEIATh LEIU ACSITEIBHOCTH, 3aJaBaTh IIapaMeTpbl H
KPUTEPUHU HX JOCTH)KEHHS, BHOCUTb KOPPEKTHUBBI B JE€ATEIbHOCTb, OLIEHUBAaTH COOTBETCTBUE
PE3yJIBTAaTOB LIEISAM, OLIEHUBATh PUCKH ITOCIIEICTBUMN AEATEIbHOCTH;

MPO02-BnafgeTb HaBBIKAMH Y4EOHO-HCCIEOBATENBCKOH UM TPOEKTHOH JIEATENLHOCTH,
HaBBIKAMHU pa3pelIeHus mpoosieM;

MP03-criocoOHOCTE U TOTOBHOCTH K CaMOCTOSITEIbBHOMY ITOMCKY METOJ0OB pEIIECHUs
MIPAKTUYECKUX 3aJa4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB IT03HAHUS;

MP04-Bnanets BUaMu JEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIpPETALIUY,
peoOpa30BaHUIO U MPUMEHEHUIO B Pa3IMUYHBIX YUEOHBIX CUTYyallUsX, B TOM YHUCII€ IPU CO3JaHHU
y4€OHBIX U COIIMAIBHBIX IPOEKTOB;

MPO5-ymeHue mnepeHOCHTh 3HAaHMA B IIO3HABATEIbHYIO M IPAKTHUECKyIO0 0O0JacTu
KHU3HEIEATEIIbHOCTH; UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

MP06-BnaneTs HaydHBIM TUIIOM MBIIUIEHHUS, BIaJAE€Th HAYYHOU TEPMUHOJIOTHEN, KIHOYEBBIMU
MOHSTUSIMU U METOJIaMU;

MPO07- Be1IBUraTh HOBBIE HJIEH, IPEAJIAraTh OPUTHHAIIBHBIE ITIOAXO/bI U PELICHHUS;

MPO08-Bnanerb HaBbIKAMM TMOJIy4YeHUS HH(GOPMAllMd W3 HUCTOYHUKOB pPAa3HbIX THUIIOB,
CaMOCTOSITENIBHO OCYIIECTBIIATh MOUCK, aHAJIN3, CUCTEMATU3AIUI0 U HHTEpIpeTaluio HHGOopMauu
Pa3IUYHbBIX BUJOB U (POPM MpeACTaBICHUS.

MP09-BnazeTs pa3nuuHbIMU CIIOCOOAMM OOIIEHUS M B3aUMOJEHCTBUSA, apryMEHTUPOBaHHO
BECTU JUAJIOT, YMETh CMAT4YaTh KOH(JIUKTHBIE CUTYyalllu, pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOIO
TOUKY 3PEHMSI C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MP10-noHMMaTh U UCOIB30BATH MPEUMYIIECTBA KOMAHIHON U HHANBUAYAIbHON pabOThI;

MP11-Bb1OUpaTh TEMAaTUKy U METOABI COBMECTHBIX JICHCTBUI ¢ Y4ETOM OOIMX MHTEPECOB U
BO3MOYKHOCTEM Ka)KIOTO 4WICHA KOJUIEKTHBA, IPUHUMATh LEJIM COBMECTHOW JEATEIBbHOCTH,
OpPraHU30BBIBATH M KOOPJIMHUPOBATH NEUCTBUSA IO €€ NOCTH)KEHHIO: COCTaBIAThH IUIAH EHCTBUH,
pacrnpeaeNsTh POk ¢ YI€TOM MHEHUN YIaCTHUKOB, OOCYKIaTh PE3yIbTaThl COBMECTHON PabOTHI;

MP12-o1ieHMBaTh KAa4eCTBO CBOETO BKJIAJa M KaKIOrO YYaCTHHKA KOMaHABI B OOIIMI
pe3yibTar 1o pa3pabOoTaHHBIM KPUTEPUSM, OCYLIECTBIATh IIO3UTUBHOE CTPATErHYECKOE MTOBEICHHE
B PA3JIMYHBIX CUTYaLUSAX, IPOSIBIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

MP13-caMOCTOATENBHO  OCYIIECTBJIATH  ITO3HABATEJIBHYK)  JIE€ATEIBHOCTb,  BBIABIATH
npoOseMbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a7]auu B 00pa30BaTEIbHOM JIEATEILHOCTH U
KU3HEHHBIX CHUTYallUAX, CaMOCTOSITEIbHO COCTAaBJIATh IUIAH PEUIEHUs IpoOJeMbl C Y4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUTEHHIH;

MP14-cnioco6cTBOBaTh (OPMHUPOBAHUS U TPOSIBJICHUS IHPOKOW OHPYIAUIIMH B Pa3HBIX
o0J1acTAX 3HaHUI, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHB;

MP15-ymeHnune naBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHBBI B JEATEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LEIISIM.

MP16-cniocoOHOCT, TIOHMMAaTh CBOE SMOIMOHAIBHOE COCTOSIHUE, BHJIECTh HampaBICHUS
pa3BUTHsI COOCTBEHHOI SMOLIMOHATIBLHOMN cepsl, OBITH YBEPEHHBIM B cebe;



MP17-ciocoOHOCTh TTOHHMATH OMOIHUOHAJIIBHOC COCTOSAHUC JAPYIrux, Y4YUTBIBATH Cro IIpHU

OCYIICCTBJIICHNN KOMMYHHKAIIUH, CIIOCOOHOCTE K COYYBCTBUIO U COIICPCIKUBAHUIO,

—MP18 - cnocoOHOCTH MPUHUMATH c€0si, OHMMAas CBOWM HEAOCTAaTKM W JOCTOMHCTBA,
IPUHUMATh MOTHBBI U apTyMEHTHI APYTUX JIIOJIEH MPU aHAINU3€ Pe3yIbTaTOB AEATEIbHOCTH,
MpHU3HABaTh CBOE MPABO WM TMPABO JAPYrUX O] Ha OMUOKH, pa3BUBaTh CIIOCOOHOCTH
MMOHUMATh MUP C TIO3UIIUHU APYTOrO YEJIOBEKA.

s hopmuposanusi smux pezyromamos y ooyuarowuxcs popmupyromes YVJ/I:

PerynstuBHbie

CHOCOOHOCTh OMpEAENATh U (HOPMYIHPOBATH IETH M 3aJa4d JEATEIBHOCTH (KOHEUHBIN
pe3yabTaT), aHAIU3UPOBAThH YCIOBUS U pa3inuHble 3 ()EeKTUBHBIC TYTH UX JOCTUKEHHUS;
CHOCOOHOCTh KOHTPOJMPOBATH M YIPABIATH HMEIOIIUMUCS pecypcamu (BpeMs, CHIIBL,
CpelICTBa, BO3MOXKHOCTH M TIp.); OLEHMBATh NPABWJIBHOCTb BBHITIOJHEHHUS padoOThI, ee
COOTBETCTBUE 3aIJIAHUPOBAHHOMY Pe3yJIbTaTy U IUIaHY; BHOCUTh HEOOXOIUMbIE KOPPEKTUBBL;
CIIOCOOHOCTh OCO3HaBaTh U  OLEHUBATh COJEP)KAaHUE M  Pe3yJabTaThl  BBHIOJHEHUS
3aIJIaHUPOBAHHOW PAa0OTHI; CPaBHMUBATH CBOM PE3YJIbTAaThl M CIIOCOOBI MX JOCTHIKEHHS C
pe3yapTaTaMi U CIocOo0aMU JOCTHKEHHsI APYTUX; aHAIU3UPOBATH IMOJIYYEHHBIH OMBIT U
IUIAHUPOBATh MEPCIEKTUBBl €ro MCIONb30BaHUs B OyaylieM Yy4eOHOM Mpolecce U
BHEYPOUYHOM J1€ITEIIbHOCTH.

Tlo3HaBaTennLHbBIE

aHaJIM3UpPOBaTh, CPABHUBATh, KJIaCCU(PULIUPOBATh U 00001aTh (PaKThl U ABICHUS. BBIABIATH
IIPUYUHBI U CIIECTBUS IPOCTHIX SIBICHUN;

OCYILLIECTBIIATh CPABHEHHUE, CEpUAIMI0 U KIACCHU(PHKAIHNIO, CAMOCTOSTEIbHO BbIOMpas
OCHOBAHHUSI U KPUTEPUH JJISI YKA3aHHBIX JIOTHUECKUX ONepaluii; CTPOUTH KIacCU(UKAITUIO
Ha OCHOBE JIMXOTOMUYECKOTI'O JIeJIeHUs (Ha OCHOBE OTPHIIAHU);

CTPOMTD JIOTHUECKOE PaCCyKACHHE, BKIIOYAIOLIEE YCTAHOBIEHNE PUYMHHO-CIIECTBEHHBIX
CBSI3EH;

CO3/1aBaTh CXEMAaTHIECKHUE MOJIEIH C BBIJICIIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA.
COCTaBJIATh TE€3HCHI, PA3IMYHbIE BUABI IJIAHOB (TIPOCTHIX, CIIOXKHBIX U T.I1.);
npeoOpa3oBhIBaTh MHPOPMAIIHIO U3 OJTHOTO BUIA B APYTroM (TAOJIHUILY B TEKCT H IIp.);
BBIYUTHIBATh BCE YPOBHU TEKCTOBOW MH(POpMALINU;

YMETb OMNPEAENIATh BO3MOXHbIE UCTOUHUKH HEOOXOJUMBIX CBEIEHUH, MPOU3BOAUTH MOUCK
MH(pOpPMalINHY, AaHATU3UPOBATh U OLICHUBATh €€ JJOCTOBEPHOCTD.

KommyHHKaTHBHBIE

CHOCOOHOCTh HAaXOJAWTh BBIXOJ M3 CIHOPHBIX CHUTyalluii M HE CO3/1aBaTh OTKPBITHIX
KOH(QJIMKTOB;

CHOCOOHOCTh MPUHUMATh PELICHHUS M IPAaMOTHO OTCTaWBaTh CBOIO TOUYKY 3PEHHS; IPABUIBHO
(bopMyITHPOBAThH M CTAaBUTH BOIIPOCHI; YETKO U TTOJTHO BBIPAXKATh MBICIIH;

CHOCOOHOCTh KOHTPOJIUPOBAaTh CBOE TMOBEJCHHWE M TMOBEACHHE NapTHEPOB B TPYIIIIE;
COTPYAHUYATH C OJTHOTPYNITHUKAMU H ITEaroroM.

CHOCOOHOCTh BOCIPUHUMATh HMH(GOPMAIMIO B pa3IMYHBIX PENPE3EHTATUBHBIX CHUCTEMAX,
CO3/1aBaTh LEJTOCTHBIA 00pa3 (mpeameTa, CUTyalluu, SBJICHUsS, 3aKOHA W TIp.); CIIOCOOHOCTH
HOJy4aTh HEOOXOAMMYI0 HWH(POPMALMIO pa3IMyHBIMH CHOCO0AMH M M3  PA3JIMYHBIX
UCTOYHUKOB; BJIQZETh IpPUEMaMHM O3HAKOMHUTEJIBHOIO, M3YYaloLIEro, YCBAMBAIOLIETO H
MOUCKOBOT'O YTEHHUSI.

Dopmuposanue YV][ nposodumcsi npu nomowu peuteHusi credyrowux munosvix 3a0ay no
pasoenam:

OCHOBBI CTPOEHHUS BEILIECTBA;

XMMHUYECKHE PEaKLny;

CTPOEHHUE U CBOICTBAa HEOPTaHUUYECKUX BEILECTB;

CTPOEHHUE U CBOMCTBA OPTaHUYECKUX BEILLECTB;

KUHETHYECKHE U TEPMOJUHAMUYECKHE 3aKOHOMEPHOCTHU MPOTEKAHUS XUMUYECKUX PEAKIIUIA;
pacTBOpBHI;



— XWUMHUSA B OBITY U TPOU3BOJICTBEHHOU JIEATEIHLHOCTH YEIOBEKA.
PacuérHpie 3aaun 0 XUMUH JCISIT HA THITBI, a KQXIBIA TUT Ha TIOJITHII.

Tun 1. Beruuciienue no XxuMudeckum Gopmymnam.

Tun 2. 3agaun Ha PaCTBOPBHI.

Tun 3. Pemienue 3a1a4 Mo XuMU4IECKUM (opMyaMm.

Tun 4. 3agaun Ha BeIBeIeHHE (POPMYJITBI BEIIECTBA.

Tun 5. KomOuHMpOBaHHBIE 3a1a4U.

Tun 6. 3agaun Ha KUHETUYECKUE 3aKOHOMEPHOCTH.

DKCIepUMEHTAIbHBIC 3aJ]a4l — 3TO 3aJ]aHusl MPAKTUUECKOT0 XapaKTepa, OTBEThI HA KOTOPHIE
HaxoJsT B Mpoliecce HaOJIOJIEHUI 3a ONMBITAMU WM TEOPETUYECKOr0  OOOCHOBAaHUSI CBOMCTB
BemecTB. [1o cBoeMy coiepKaHUIO KCIIEPUMEHTANBHBIE 3a/ladyll MOXKHO KJIacCU(UIIMpOBaTh TaK:
a) 3amauyn Ha HaOmroneHue; 0) 3amauu Ha TOJy4YeHUE BEIECTB; B) 3aJa4yd Ha IPOBEJICHHE
XapaKTEepPHBIX Peakluii; T') 3aJayd Ha paclo3HaBaHUE BEIIECTB; J) 3aJa4d Ha KOHCTPYHUPOBAHHE
pUOOPOB.

IIpeameTHbIE pe3yabTAThI
[To yuebnomy nmpenmery OOII. 12 Xumus (6a306biil yposens) TpeOOBaHUS K MPEIMETHBIM
pe3yibraTaM OCBOeHUs 6a30BOr0 Kypca WH(OPMATHUKH JOJKHBI OTPAKATh:

IMP601-chopMupoBaHHOCTH MIPEICTABICHUM: 0 XUMHUYECKOU COCTaBJISIIOIIIEC
€CTeCTBEHHOHAyYHOM KapTHUHBI MHUpPA, POJM XUMUU B TIO3HAHUU SBJICHUN MPUPOJIBI, B
(hOpMUPOBAaHMM MBIIUICHUS U KYJIbTYphl JIMYHOCTH, €€ (YHKIMOHAIBHON TIpaMOTHOCTH,
HEO0OXOIMMOM NIJIsl PEeIIeHUs] MIPAKTHUECKUX 33729 U SKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHS K
CBOEMY 37J0POBBIO U IPUPOJIHOM CPEJIE;

I[IP602-aienrie cucTeMOM XMMHYECKUX 3HAHUM, KOTOpash BKIIOYAET: OCHOBOIIOJIATAIOIINe
MOHATHA(XUMHUYCCKHI 3JIEMEHT, aTOM, JJIEKTPOHHas 000J0YKa aToma, s-, P-, -d-3JeKTPOHHbIE
opOuTaIM aTOMOB, HOH, MOJIEKYJa, BAJCHTHOCTb, 3JEKTPOOTPHUIIATEILHOCTh, CTETICHh OKUCIICHUS,
XUMHYECKasl CBA3b, MOJb, MOJSpHasT Macca, MOJSIPHBIM 00BEM, YIIEpOAHBINA CKENeT,
(yHKIIMOHATBHAS TPYyIIa, PaJuKall, H30MEPHs, TOMOJOTHYCCKUN Psf, TOMOJIOTH, YTIIEBOJIOPOIBI,
KHCIIOPOJI- U a30TCOJIEPrKAIIEe COSTUHEHHSI, OMOJIOrMUECKH aKTUBHbBIE BEeCTBA(YTIIEBObI, KUPHI,
OelKku), MOHOMEp, TMOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIUHECHUS,
KpUCTaIIU4eckass peméTka, TUMbl XUMUYECKUX pPeaKIuil (OKUCIUTENHbHO -BOCCTAaHOBUTEIBHBIC,
9K30- U PHIOTEPMHUYECKUE , PEAKIIMd MOHHOTO OOMEHA), pacTBOP, JIEKTPOJIUTHI, HEIJIECKTPOJIUTHI,
3JIEKTOPOJIUTHYECKAS TUCCOLUALUS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUUYECKOU PEaKIU
XUMUYECKOE DPABHOBECHE), TCOPUU U 3aKOHBI(TCOPUS XUMHUYECKOTO CTPOCHHSI OPTaHUYECKUX
BewectB A, M, bytieposa, Teopust 31€KTpOIUTHUECKOM THCCOLMALINU, Tepuoandeckuil 3akoH J.W.
MeHneneeB, 3aKOH COXPaHEHHS MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XHUMUH,
(akToNornuecKre CBEICHHUS O CBOWMCTBAaX, COCTaBe, MONYYCHHS U OE30MacHOM HCIOIb30BAaHUU
BOKHEUIIINX HEOPTAaHWYECKUX W OPTraHWYCCKUX BEHIECTB B OBITY M MPAKTUYECKOW NEATEITHHOCTH
YEJIOBEKa;

ITP003-ymeHue BBISBIATh XapaKTEpHblE MPHU3HAKW M B3aUMOCBS3b W3YYEHHBIX IOHATHUH,
MPUMEHATh COOTBETCTBYIOUIUE TMOHITHUS MPHU OMHMCAHUM CTPOEHUS U CBOWCTB HEOPTaHMUYECKUX U
OpraHWYECKHX BEIIECTB M MX IPEBPAIICHUMN; BBIABIATh B3aUMOCBSI3b XMMHYECKUX 3HAHUU C
MOHSATUSAMHM U MPEJCTABICHUSIMHU JIPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

I1P604-ymeHre HMCIOJIb30BaTh HAMMEHOBAHUA XUMHUUYECKUX COCIMHEHUN MEKIyHApPOIHOTO
COI3a TEOPETUYECKOM M INPUKIAAHOW XUMUU M TPUBHUAIBHBIE HA3BaHMWS BaXHEHIIMX
BELIECTB(3TWJICH, AaleTW/eH, IJIHLEepUH, ¢eHol, QopManblIeruj, YKCyCHas KHWIOTa, TJIHUIMH,
yrapHblid Ta3, yJIEKUCIIbIM ra3, aMMHAK, Falli€HHas U3BECTh, HETAIEHHASI U3BECTh, IUTHEBAS COJA U
JIPYTHX), COCTABISATH (POPMYIIbI HEOTAHUYECKUX U OPraHUYECKHUX BEIIECTB, YPABHEHUS XUMHUYECKHX
peakuuii, OOBSICHATh UX CMBICI; MOATBEPXKIATh XapaKTepHbIE XMUMHUYECKHE CBOWCTBA BEIIECCTB
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU U 3aIUCSIMU YPABHEHUM peaKiui;

ITP00S-ymeHne  ycTaHaBIMBaTh NPUHAIICKHOCTb  M3YyUYEHHBIX  HEOPraHMYECKUX U
OpraHMYECKHX BEUIECTB K ONPEAEIIEHHBIM KiaccaM M IpylnaM COEIWHEHHMH XapaKTepHu30BaTh UX
COCTaB M Ba)XKHEWILIME CBOWMCTBA; OMPENEIATh BUJIBI XMMUYECKUX CBsA3EH (KOBaJIGHTHAsl, UOHHAs,



MeTaJUIM4YecKasi, BOJOpPOJHAs)), TUIBl KPUCTAIUIMYECKUX PELIETOK BELIECTB; KIacCU(UIMPOBATH
XUMHUYECKHE PeaKIuy;

ITP006-B1aieHNE OCHOBHBIMH METOJAMM HAy4yHOTO IIO3HAHUS BEIIECTB M XUMHUYECKHUX
SBJICHUI(HAOI0ICHUE, U3MEPEHHE, SKCTICPUMEHT, MOJICIIMPOBAHNUE);

ITP607-ymenue npoBOAUTE PAcUEThl IO XUMHUYECKUM (HOPMYJIaM U YPaBHEHUSM XUMHYECKHX
peakuuii ¢  HCIOJIb30BaHHUEM bu3NYecKUX BEJIWYUH XapaKTEepHU3YyIOLIUX BEIIeCTBa C
KOJIMYECTBEHHON CTOPOHBI: Macchl, 00bEMa(HOpPMabHbBIE YCIOBHs) Ta30B, KOJIUYECTBA BELIECTBA;
HCIIOJIb30BaTh CUCTEMHbBIE XUMUYECKHE 3HAHUSA ISl IPUHATHS PEIICHUNA B KOHKPETHBIX )KM3HEHHBIX
CUTYalUsIX, CBA3aHHBIX C BEILIECTBAMU M UX IPUMEHEHUEM;

I1P608-ymeHrne TUTaHUPOBATh W BBIMOJHATH XUMHUYECKHH SKCIEPUMEHT (MIpEBPAIICHHS
OpraHMYECKHMX BEIIECTB IIPU HArpeBaHUM, IIOJIyYEHHE OTHUJIEHA M H3YYEHUE €ro CBOWCTB,
KaueCTBEHHbIE PEaKIMM Ha albJeTHIbl, KpaxMmal, YKCYCHYIO KHCIOTY; JeHaTypauus OelKoB MHpu
HarpeBaHMH, IBETHBIE PEaKIMK OEJIKOB; MPOBOIUTH PEAKIIMU HOHHOTO OOMEHa, ONpeNeiaTh Cpeay
BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIMU Ha Cyab(haT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KaTHOH
aMMOHMSI; pellaTh HKCIEPUMEHTAIBHBIE 3a1aud 1o TemaMm «Meramis» U « Hemeramns») B
COOTBETCTBUM C TpaBUJIaMH TEXHUKH OE30MACHOCTH TMpU OOpallleHuH , BELIECTBAMU U
1a00paTOPHBIM 000PYAOBaHUEM; TIPEACTABIATH PE3YJIbTaThl XUMHUYECKOTO 3KCIIEPHUMEHTa B (popme
3aMucH ypaBHEHUI COOTBETCTBYIOUIMX peakiuii u (OpMyIHpOBaTh BHIBOJBI Ha OCHOBE ATHX
pe3yJbTaToB;

IIP609-ymeHrne aHAIM3UPOBATh XUMHUYECKYIO HWH(GOpPMAIMIO, TMOJIy4aeMyl0 W3 pPa3HBIX
HCTOYHUKOB (CPEJICTB MacCOBOW MH(OpMaIUH, ceTh HTEpHET U Ipyrue);

ITP610-ymeHnue coOmro1aTh MpaBuiia YKOJOTHYECKHU IEeJIECO00Pa3HOTo MOBEICHUS B OBITY H
TPYAOBOM JESITEILHOCTH B LIETSAX COXPAHEHUS! CBOETO 37J0POBbS M OKPYKAIOILEH CPEJlbl; YIUTHIBATh
OMAacHOCTh BO3JICMCTBUS HA YKUBbIE OPraHU3Mbl OINpPEACIEHHBIX BEIIECTB, ITOHMMAas CMBICI
IOKa3aTels IpeeIbHON TONyCTUMON KOHIIEHTPALNH;

ITP611-ymMeHue mpuMEHSTh 3HAaHUSI 00 OCHOBHBIX JIOCTYMHBIX METOAAaX MO3HAHMS BEUIECTB U
XUMHUUYECKHX SIBJICHUM JUIs1 00y4aroIUXCsl C OTPaHUYEHHBIMH BO3MOKHOCTSMHU 3/I0POBBSI;

ITP612-ymeHue HCTONB30BaTh penbepHO TodeuHyro cucteMy oboszHaueHuit JI. bpaiins mms
3alCH  XUMHYECKMX  (opMyn ISl  CIHelbIX W CIA0OBUAAIIMX  OOYJaroIIuXCs.



3 TEMATUYECKOE IINTAHUPOBAHHUE U COAEP KAHUE YYEBHOI'O IPEJIMETA

Koanl
HanmenoBanue pa3ienoB u Conep:xxanue y4eOHOro MaTepuasia u (pOpMbl OPraHU3aUMHU AesITeILHOCTH Oo6bem pe3yIbTATOR
TeM o0yvyamuxcst 4acoB ocBoenust OOII
1 2 3 4
Pa3znen 1. OcHOBBI CTPOEHNS BellleCTBA 8
Tema 1.1. Ctpoenue atomoB |Coaep:kaHue y4eOHOro Marepuasia 4
XUMUYECKHUX DJIEMEHTOB U BX0/1HOii KOHTPO.Ib 2 JIP02
NpUPOJA XUMHYECKOU CBA3H | Jlekmus Nel. CoBpeMeHHass MOJENb CTpoeHHs aroMa. CHMBOJHUECKHUI A3BIK XMMUH. JIPO4
XUMUYECKUIl d7eMeHT. OJJeKTpoHHas KoHpurypamus artoma. Kiaccudukanus MPO3
XHUMHUYECKHUX JJIEMEHTOB (S-, P-, d- ameMeHThl). BaneHTHbIC 351eKTpOHBI. BasieHTHOCTD. I1P602
DJIEKTpOHHAA TMPUPOJA XUMHUYECKOM CBS3U. OJIEKTPOOTPULATEIBHOCTh. Buabl I1P609
XUMHUYECKOH CBSI3M (KOBAJCHTHAS CBSI3b, €€ PAa3HOBUIHOCTH M MEXaHU3MbI 00pa30BaHUs
(OOMEHHBIH M JIOHOPHO-AaKIENTOPHBIM),  HOHHAsl CBA3b, METAJUIMYECKas CBS3b,
BOJIOPOJIHAs) U CIIOCOOBI €€ 00pa3oBaHusl.
JdemoncTpanun.  Mojenu aTOMOB XHMHMYECKMX 3JEMEHTOB. Mojenu MoJeKyn
MPOCTHIX W CJIOKHBIX BemlecTB (mapoctepkHeBbie 1 CtroapTta- bpurie6a). Moaenu
opOutaneit paznuuHoi (opMbl. Moaenu W3 BO3IYIIHBIX HIAPOB MPOCTPAHCTBEHHOTO
pacronoxenns Sp-  Sp’ - Sp° rHOPHAHEIX OpOHTAIEI.
IIpakTHyeckoe 3ansitueNel. PemeHne npakTMUECKUMX 3aJaHUM HAa MCIOJB30BaHUE 2
XUMHYECKON CUMBOJIMKH M Ha3BaHUW COEIMHEHUH MO HOMEHKIIAType MEXIYHAPOIHOTO
COI03a TEOPETHYECKOM W TPHUKIAJAHOW XHUMHHU W TPUBUAIBHBIX HA3BaHUU IS
COCTaBIICHUS] XMUMHUYECKHUX (POPMYN ABYXaTOMHBIX COCAMHEHUN (OKCHUIOB, CYIb(UIOB,
TUAPUJIOB U T.11.) U APYTUX HEOPTAaHUYECKUX COCAMHEHUN OT/IEIBHBIX KJIACCOB.
[IpakTuueckue 3ajJaHus HAa YCTAHOBJIEHUE CBS3U MEXKIY CTPOCHHEM aTOMOB
XUMUYECKUX DJJIEMEHTOB M TEPUOJAMYECKUM HW3MEHEHHUEM CBOMCTB XHMHYECKUX
3JIEMEHTOB W HMX COCJWHEHMH B COOTBETCTBUU C TmosiokeHueM llepuoamueckoit
CUCTEMBL.
Tema 1.2. IlepuonnueckuiilCoaep:xkanue yueGHOro MaTepuasia 4
3akoH W Tabmuma JI. W JlexknuaNe2.Ilepuoanueckass cucrema xumuueckux siemeHtoB JI.M. Menneneena. 2 JIPO1
Menneneesa Ousndeckuit cmpica Ilepuogunueckoro 3akona J[.MI. MenneneeBa. 3aKOHOMEPHOCTH JIPO4
W3MCHCHHUS CBOWCTB XUMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTBIX U CIOKHBIX MP04
BEILIECTB B COOTBETCTBUM C IOJIOKEHUEM XUMHUYECKOro 3jeMeHTa B llepnoamueckoit MPO06
cucreme. MHUpOBO33peHUECKOE M HaydHoe 3HauyeHue [lepmoamueckoro 3akona /I. W. MP11




Menneneena. [Iporuossl JI.1. Menaeneea. OTKpbITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB.

JdemoncTpanuu. Paznuuynbie ¢GopMmbl Ilepponuecko CHCTEMBI XMMHYECKHUX
anemeHToB JI.M. MenneneeBa. OOpa3siibl MPOCTHIX BEIIECTB OKCHJIOB U THJIPOKCUIOB
anemenToB I nmepuopa.

JlaGopaTtopHublii onbIT. CpaBHEHHE CBOWCTB MPOCTBIX BEUIECTB, OKCUIOB U
TUAPOKCHUIOB 35ieMeHTOB 11 mepuona.

IpakTnyeckoe 3ansitueNe2. PellleHHE MNPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
XapaKTePUCTHKY  XHUMHYECKHX  JJEMEHTOB  «MeTauindecKue/HeMeTaTHISCKIe
CBOMCTBA, 3JIEKTPOOTPULIATEIIBHOCTh U CPOACTBO K JIEKTPOHY XMMUYECKUX JIEMEHTOB
B COOTBETCTBHE C HX DBJEKTPOHHBIM CTPOCHUEM M IMOJOKEHUE B NEPUOAUYECKOMN
cucrteMe xuMmuueckux saemenToB .M. Menaeneena.

JdemoncTpanmuun. Pazmuunbie  GopMbl [lepuoauueckoit CUCTEMBI XUMHUYECKHX
anemenToB .. Menjeneena.

I1P603

Paspnen 2. Xumuueckue pe

AKIUHU

16

Tema 2.1. TUOBI XUMHYECKUX
peaKuuii

Conep:xaHue y4e0HOro MaTepHasa

10

Jlekuuss Ne3. Kiaccupukanuss W TUNBI XUMHUYECKHX PEAKIUA C  ydacTHEM
Heopranudeckux BemiecTB. CoOCTaBlICHME YpaBHEHHH  DPEAKUUM  COEOUHECHMS,
pasloKeHus, 3aMelleHHusd, oOMeHa, B T. 4. peaKkuuil TOpeHHUs, OKHUCIICHU-
BOCCTaHOBJICHUS.

Jlekuust Ne4. VYpaBHEHUS OKHUCIIEHUA-BOCCTAHOBJICHHS. CTeneHb OKHUCJIEHUA.
Oxucnurens W BOCCTaHOBUTENb. OKHUCIUTENIBHO -BOCCTAHOBUTEIBHBIE PEAKLIUU B
MIPUPOJE, TPOU3BOJICTBEHHBIX IPOLIECCAX U )KU3HEAEATEIbHOCTH OPTaHU3MOB.

JlabopaTopHblii onbIT. OKKCIUTENbHBIE CBOWCTBA MEpMaHIaHaTa Kajlus B Pa3JIMYHbIX
cpenax.

Jexkmusa NeS. KoynmuecTBeHHBIE OTHOIIEHUS B XUMHH. OCHOBHBIC KOJIMYECTBEHHBIC
3aKOHBI B XUMHUH U Pacu€Thl IO YPAaBHEHUSIM XUMHUYECKUX peakiuid. MoJib Kak eIMHHIIA
KOJMYecTBa BemlecTBa. MonsipHass macca. 3aKOHbI COXPAaHEHHMS MacChl U SHEPruM.
3akoH ABorazipo. Mosnsipablii 00bEM razoB. OTHOCUTENbHAS IIOTHOCTD T'a30B.

IIpakTyeckoe 3ansTueNe 3. «Tunel xumMuueckux peaxuui». VccnenoBanue THUIIOB
(Mo cocTaBy M KOJMYECTBY HMCXOJIHBIX M OOpa3yIOIIMXCS BEIIECTB) U MPU3HAKOB
XUMHUYECKHUX PEAKIUU.

IIpakTyeckoe 3aHsaTHeN? 4.Pacuérel 10 ypaBHEHUSM XUMHUYECKHX PEAKLUH C
UCIIOJIb30BAaHUEM MACChl, 00bEMa (HOpMaJIbHBIE YCIIOBHSI) I'a30B, KOJUYECTBA BELECTBA.

JIP02
JIPO3
JIPO4
MP04
MPO05
MP12
I1P605
I1P606
I1P607
I1P610
I1P611




BEIIECTBA MCXOJS M3 HX XHUMHUYECKOH (OPMYIBI WM COCTaBICHHE XUMHUYECKOM

dbopmyael MCXOonsd H3 Ha3BaHMs BemecTtBa mo MexayHapomHod (MIOITAK) wnm
TPUBHAIBLHON HOMEHKJIATYpE.

Pemenue IMPaKTHUYCCKUX 3aJaHuM 110 KJ'IaCCI/I(l)I/IKaI_[I/II/I, HOMCHKJIAaTYpC U XHUMUYCCKUM

Tema 2.2. DOnexrponuT-|Cogepixanue y1e0HOro MaTepuaa 6 JIPO3
quKaﬂu AnCCOLHaLMs u Jleknusi Ne6. Teopusi »nekTpoauTHueckod nuccounranuu. HoHBL. DIEKTPOJIUTHIL. JIP04
HOHHBIH 06MEH Peakiiun nonnoro ooMena, CoctaBieHue peakiyii HOHHOTO 0OMEHa MyTEM COCTaBIICHUS 2 JIPO8
MX TOJHBIX M COKpalI€HHBIX HOHHBIX YypaBHEHUH. KHUCIOTHO-OCHOBHBIE pEAKIIMH. MP02
3aaHus Ha COCTABJICHUE NOHHBIX PEAKIIUMA. MP?9
JdemoncTpanun. CpaBHEHHE  DJEKTPONPOBOJAHOCTA  PACTBOPOB  DJIEKTPOJUTOB. ﬁgl(l)
Nuaukatopsl 1 U3MEHEHUE UX OKPACKHU B Pa3HbIX cpeaax. 1P608
JlabopaTopHbIii oNbIT. XapakTep AUCCOLHMALMH Pa3IMUHbIX THIPOKCHIOB. IIPG09
pakTnyeckoe 3ansaTueNeS. Peakiuu ruaponusa. llpoBeneHue peakiuii HMOHHOTO
oOMeHa, Ompe/elieHne Cpeibl BOAHBIX PACTBOPOB. 3a/JaHHsl HA COCTABJICHHE HOHHBIX
peakuuii. MccnenoBanue cpeibl pacTBOPOB CoJiei, 00pa30BaHHBIX CHIBHBIMU U CITA0BIMU 2
MPOTOJIUTaMU, U UX PEAKIMi ¢ pacTBOpaMu IIEN0UM U KapOooHnara HaTpusi. CocTaBlieHHE
peakiuii rugponusa conell. Ilpaktuueckoe npuMeHeHUE THIPOIIN3a.
KonTpoabHas pabora Nel. |(«CTpoeHue BeliecTBAa M XUMHYECKHE PeAKINI). 2
. 16
Pa3znen 3.CTpoeHue u CBOIMCTBAa HEOPraHUYECKHUX BelIECTB
Tema3.1. Knaccudukanus, |Coaep:xanue yueGHOro MaTepuasia 4 JIPO1
HOMCHK/IAaTypa U CTpOCHHC| JlekuusaNe7. Ilpenmer Heopranuyeckoil Xumuu. BzauMocCBs3b HEOPraHUYECKUX JIPO2
HCOPraHUYCCKHUX BCILICCTB BemecTB, Knaccudukanus HeopraHnueckux BemiecTB. [IpocThie U CIIOXKHBIC BEIIECTBA. JIPO8
OcCHOBHBIE KJIACCHI CJIOXKHBIX BELIECTB (OKCHIBI, THUIPOKCUIBI, KHUCIOTHI, COJIH). MPO1
Homenknatypa M Ha3BaHME HEOPraHMYECKUX BEIIECTB HUCXOIA U3 UX XUMHUYECKOH MP04
(hOpPMYITBI UM COCTABJIICHHE XUMHUYECKON (POPMYITBI MCXO/sI U3 HA3BaHUS BEIIECTBA TI0 MP09
MEKIyHAPOJAHOU U TPUBUAIBHOM HOMEHKIAType 2 MP12
MexmMonexkynspable B3aumopeicTsus Kpucrammoruapatel, ArperatHble COCTOSHUS MP13
BemlecTBa. Kpucrtamnumueckue U amMopdHble BemiecTBa. THMBI KPHUCTANIMYECKUX 11P601
peméTok  (aToMHas, MOJEKYJspHas, HWOHHAs, MeTa/UInyeckas). 3aBUCUMOCTh 11P602
(bu3MYECKUX CBOWMCTB BelIecTBa OT THUIA KPHUCTAUNIMYECKOW pemérku. [IpuunHb 11P603
MHOT000pa3us BeniecTB. COBpeMEHHBIE MPEACTABICHUS O CTPOSHUU TBEPABIX, KUIKUX 11P604
Y Ta3000pa3HbIX BemlecTB. JKUAKUE KPUCTAILIBL. 11P609
IpakTnueckoe 3ansaTe Ne6. HoMeHkIaTypa HEOpPraHMYECKMX BEIIECTB: Ha3BAaHUE 2




dbopMynaM HEOPraHMYECKHUX BEIIECTB PA3IMYHBIX KJIaccoB (yrapHbIil ras, yriaeKucibli
ra3, aMMMaK, raliéHHash M3BECTb, HeraméHash WM3BECTb, IUTbEBAas coAa U JIPYTUX):
HA3bIBaTh U COCTABIIATH (DOPMYJIbI XUMUYECKHUX BEIIECTB, ONPEACIIATh MIPUHAICKHOCTD
K Kkiaccy. HcTounmku Xxumudeckod wuHpopMarmu (HaydHas M y4eOHO-Hay4Has
JuTepaTypa, CpelcTBa MaccoBoil mH(popmanuu, ceth Wutepner u npyrue). Ilouck
nH(GOpPMAIINY TI0 HA3BAHKSIM, HICHTH(PUKATOPAM, CTPYKTYPHBIM (GOpMYyJIaM.

Tema 3.2 ®usnko-Conep:kanue yuefHOro Marepuasia JIP02
XUMHUYECKHC CBOMCTBA| JlexmunNe8.MeTamisl. O61ume ¢usnyeckue W XUMHUYECKHUE CBOMCTBa METAJUIOB JIPO3
HCOPTaHHYCCKUX BEICCTB CrocoObl  monyyeHHs, 3HAUYE€HUE METaVIOB M HEMETAJUIOB B MpUPOAE U JIP04
JKU3HEACSATEbHOCTH YEJIOBEKa U OpraHu3MoB. Koppo3us MeTaiioB: BUAbl KOPPO3UH, JIPO8
CHOCOOBI 3aIIUTHl METaIOB OT Koppo3uu. OCOOEHHOCTH KOPPO3UH B MOPCKOH H MP03
IIPECHOM BOJIE. MPO06
demoncTpanun. Komneknus MetayuioB. Mojenu  KpUCTAIMYECKUX — PEIIETOK MPO7
MeTauIoB. Mojenn KpUCTAIITHYECKUX PelETOK Hoia, anmasa, rpadura. H]‘ifg(;
JlabopaTopHble onbIThl. [lonyueHne kuciaopojga U ero cpoiicTBa. BzaumopeiictBue 1P606
METAJJIOB C PaCTBOPAMU KHUCIIOT U COJICH. T1P609
JlexnusaNe9.Hemeramner. O0Omue pu3nyeckne M XMMHUYECKHE CBOWCTBA HEMETAJLIOB.
Tunmunsle cBoiictBa HemetamwioB IV — VII rpynn. Knaccudukanus u HoOMEeHKIaTypa
coenHeHuI HeMeTaioB. KpyroBopoTsl OMOreHHBIX 3JIEMEHTOB B IPUPO/IE.
JlekumsaNel (). XumMruyeckue CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX BEILECTB
(OKCUAOB, THAPOKCUIOB, KUCIIOT, COJIEH U Jp). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
MIPOCTHIX BEIIECTB, BOJAOPOAHBIX COCAMHEHUMN, BBICIINX OKCUAO0B U THUIPOKCH]IOB.
[MpakTHyeckune 3aHATHS
IIpakTyeckoe 3anaTueNe7. CocTaBleHHE YpaBHEHHH XUMHUYECKHX pEaKkIUil ¢
y4acTHUEM TMPOCTHIX U CIIOKHBIX HEOPTaHWYECKUX BELIECTB: METANIOB U HEMETAIIOB;
OKCHJIOB METAJJIOB, HEMETAJUIOB B aM(DOTEPHBIX AJIEMEHTOB; HEOPTAHUYECKUX KHCIIOT,
OCHOBaHUH U aM(OTEPHBIX THIPOKCHIOB; HEOPTraHMUECKUX COJIEH, XapaKTepU3yOLIX
X CBOMCTBa. PemeHue NpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUYECKUX 3aJaHUN Ha
CBOWCTBa, COCTaB, TONydyeHHE M O€30MacHOe UCIHOJIb30BAHUE  BAKHEUIIMX
HEOPraHUYECKHUX BEIIECTB B OBITY U MPAKTUYECKON JAEATETLHOCTH YEJIOBEKA.
Tema 3.3. Unentndukanus  |Comep:kanue y4eGHOro MaTepuasia
HCOPTaHMYICCKUX BCILCCTB IIpakTuyeckoe 3anaTueNe8. «nenTudukanys HeOpraHUIECKUX BelIecTB. Pemenue JIPO3
DKCHepUMEHTAIbHBIX 33/1a4 MO0 XMMHYECKHM CBOMCTBAM METAJUIOB U HEMETAJUIOB, IO JIPO7
pacrmo3HaBaHUIO M MOJYYCHHUIO METAUIOB W HeMeTawioB. Mnentuduxanms MPO1




HEOPraHMYECKUX BEIECTB C HCIOJIb30BAaHUEM HX (PUIUKO-XUMUYECKUX CBOICTB, MPO03
XapaKTepHBIX KAYeCTBEHHBIX peaknuil. KauecTBeHHble peaknuu Ha cyinbdart-, I1P605
KapOOHaT-, XJIOPHUI AHMOHBI, HA KATHOH aMMOHHSI. ITP608
; I1P609

KonTpoabnas padora Ne2. |[«CBoiicTBa HEOPraHMYeCKHX BeleCTBY. 2

Pasnen 4. CtpoeHue u cBoiicTBa OPraHN4YeCKUX BellecTB 24

Temad4.1. Knaccudpukanus, C
oJepkaHue yueOHOro MaTepuasa 4

CTPOEHHME M HOMEHKJIATypa

OPraHUYeCKUX BEIICCTB Jlexknus Nell.llosiBnenue u pa3ButHe OpraHu4eckoy xumuu. lIpenmer oprannueckon JIPO1
XUMHH. MecTO W 3HAYeHHE OpPraHWYEeCKONH XMMHHU B CHCTEME €CTECTBEHHBIX HAayK. JIPO3
XHUMHUYECKOE CTPOCHHME KaK IMOPSAOK COCAUMHEHUS ATOMOB B MOJIEKYJIE COTJIaCHO MX JIPO7
BaJICHTHOCTH. (OCHOBHBIE IIOJIOKEHUS TEOPUH XUMHUYECKOTO CTPOEHUS OPraHMUYECKUX MPO03
coenuHeHuit A. M. byrnepoBa. VYTiepoaHbId CKEIET OPraHHUYECKOW MOJIEKYJIBI. MP06
3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHYECKOIO CTPOCHHs MoOjeKyid. M3omepusa u MP11
H30MEPBI. MP13
[Tousitne o ¢yHkunoHanmbHOM rpymnmne. Pamukan. IlpuHmmnel kiaccuukanyuu 2 MP14
OpraHMYECKHX COCIMHEHMH. MexayHaponHas HOMEHKJIATYypa W IPUHLUIIBI I1P602
HOMEHKJIATyphl ~ OpraHMyeckux coefauHeHuil. Ilonatue 00  a3oTcomeprkamux I1P603
COEIMHEHUSIX, OMOJIOTHYECKH aKTUBHBIX BelllecTBaxX (YrieBojaax, xKupax, Oeiakax u jap.), [1P604
BBICOKOMOJIEKYJISIPHBIX COETUHEHUAX(MOHOMED, MOJIIUMED, CTPYKTYPHOE 3BEHO). I1P611
JemMoHcTpanuu. Mojaenu roMoJIoroB U U30MEPOB OPraHUYECKHX BEIIECTB. 11P612
JlaGopaTopHbiii onbIT. M3roToBIEHNE MOJIEKYJT OPTraHUYECKUX BEIIECTB.
IpakTnyeckoe 3ansaTue Ne9. HomeHnknatypa opraHM4ecKuX COCIMHEHUM OTIIEIbHBIX
KJIaCCOB (HACBILICHHBIE, HEHACHIIIEHHbIE U apOMaTHYECKHE YIIJIEBOAOPOJbI, CIUPTHI,
(beHobl, anbAeruabl, KETOHbI, KapOOHOBBIE KUCIOTHI U Ap.) CocTaBieHUE MONHBIX U 9
COKpAIIEHHBIX CTPYKTYPHBIX (POPMYJT OPraHUYECKHUX BEIECTB OTACIBHBIX KJIAcCOB,
WCTOJIb3Ysl UX Ha3BaHUS MO CUCTEMATHYECKOW HOMEHKIIaType. Pacu€Tel mpocreitiieit
(hOpMYITBI OPraHUIECKOM MOJICKYITBI, HCXOJISI M3 JIEMEHTApHOTO cocTaBa(B%).

Tema 4.2. CBolicTBa Conep:xxanue y4eOHOro MmaTepuaJia 12 JIPO2

OPraHMYeCKHUX COCAMHEHUI JlexknusaNel 2. Ou3nK0o-XMMUYECKHE CBOWCTBA OPraHUYECKUX COECIMHEHHMM OTAEIbHBIX JIPO4
K1accoB  (OCOOEHHOCTH KIACCH(MKAMU M HOMEHKIATYPHl BHYTPHM  KJIACCa; JIPO5
rOMOJIOTHUECKUH psix W oOmias QopMmyna; wu3oMmepus; (QU3MUECKHEe CBONCTBA; 2 MP02
XUMUYECKHE CBOMCTBA; CITIOCOOBI IMOTYUYEHU): MPO3
-IIpeeNIbHbIE YIIIeBOAOPOAbl. ['opeHne MeTaHa Kak OJIMH W3 OCHOBHBIX HMCTOYHUKOB MPO5




TeIUla B MPOMBIIUIEHHOCTH U ObITy. CBOHCTBA NPHUPOIHBIX YIJIEBOJOPOJIOB,
HAaXO0JICHUE B MPUPO/JIC U TPUMEHEHHUE ATKAHOB;

-HeTpeAeNibHbIE U apoMaTHYecKue YrieBoAopojsl. llonmuMepusanus >STUJICHA Kak
OCHOBHOE HAaIlpaBJICHUE €ro HUCIOJb30BaHUA. ['OpeHMe aleTuineHa Kak MCTOYHHKA
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsi CBAPKHU U PE3KH METaJIOB.

JemoncTpanuu. OTHOLIEHHE MeTaHa, 3TWUJIEHA, alleTWieHa W OeH3ola K pacTBOpaM
nepMaHTaHaTa Kajus 1 OpoMHOIi Bosie

JlekumusaNel3.Kucnopogocoaepxkamme coequHeHusl (COUPTHI U MPOCThie APUPHI,
(beHObI, ampAeruabl W KETOHBI, KapOOHOBBIE KHCIOTBI W WX MPOU3BOIHBIC).
[IpakTryeckoe MPUMEHEHHE STWICHIVIMKOMS, TiulepuHa, ¢eHona. Ilpumenenue
dbopmanbpaeruaa, aneTanbAeTHAa, YKCYCHOW KHCIOTHL. Mpblna, Kak COJIM BBICIIUX
KapOOHOBBIX KUCIOT. MoOIOIIKEe CBOWCTBA MbLIA.

JemoncTpanun. KauecTBeHHbIE peakMM Ha MHOTOATOMHBIE CUPThHL. KauecTBeHHbIE
peakiuu Ha (eHon. OKHCIIeHHE albIEeTHJA0OB M TJIIOKO3bI B KHUCIOTY C TOMOIIBIO
ruapokcuaa memu(Il)

JlabopaTopHbie onbIThbl. CBOICTBA YKCYCHOH KHCIIOTBI, OOIIME CO CBONCTBaMH
MUHEpaJIBHBIX KUCIIOT. JJ0Ka3aTeIbCTBO HEMPEIETLHOTO XapaKTepa KUIAKOTO KHUPA.

JleknusaNel4. Aszorcopepkaiive coequHEHUs (aMHUHBI, AaMHHOKHUCIOTBHI, OCJIKH).
BricokoMouiekymsipHble  COeAMHEHHs] (CHHTETUYECKHE U OMOJOTHYeCKH-aKTHUBHBIE).
Monowmep. Ilonumep, cTpykrypHOe 3BeHO. Ilonmmepusanus 3TUIIEHA KaK OCHOBHOE
HalpaBJI€HUE €ro HCIOJb30BaHMUS. ['eHeTHueckass CBS3b MEXKIY KJAcCcaMu
OPraHUYEeCKUX COCIUHEHUMU.

MPO7
MP12
MP13
MP15
I1P601
[1P606
I1P608
[1P609
I1P610
[1P611
I1P612

JlemoncTpauuu. L{BeTHbie peakuun 6eIKOB

JlaGopaTopHble ONbITHI. 3roToBiieHHE MMIAPOCTEPKHEBBIX U OOBEMHBIX MoJeneit
M30MEpHBIX aMUHOB. PacTBopenue OenkoB B Boje W ux koaryssnus. OOHapyxeHHe
0enKa B KypUHOM SIHIIE U MOJIOKE.

MpakTnueckoe 3anaTueNel(.CBoiicTBAa OpPraHUYECKUX COCIMHEHUNA OTIEIBHBIX
KJIacCOB (TpUBHAJIbHAS M MEXKIyHApOJHAsT HOMEHKJIATypa, XHUMHYECKHE CBOMCTBA,
CHOCOOBI MOYYEHHs): PeAeNbHbIE (aJIKaHbI U IIUKIIOAIKAHBI), HEMpPeeIbHbIe(aKEeHBI,
QJIKWHBI W aJKaJWeHbl) W apOMATHYECKHE YIJIEBOJOPOIbI, CHUPTHI U (EHOJIHI,
KapOOHOBBIE KHUCIOTHI W D(PUPHI, aIbJETHIbl U KETOHBI, aMUHBI M aMUHOKHCIOTHI,
BBICOKOMOJICKYJISIPHBIE COEMHEHHU. 3aJaHus HAa COCTABICHUE YPaBHEHUN XUMUYECKHUX
peaKIMil C y4acCTUEM OPraHMYECKUX BEUIECTB HA OCHOBAHMM MX COCTaBa U CTPOCHHUSL.




IIpakTuueckoe 3ansTue Nell.CocraBieHue cxeM peaknuii (B TOM 4YHCIE IO
MPEAJIOKEHHBIM LIETIOYKaM IPEBPAIlICHHI), XapaKTepU3yOIUX XUMHUUYECKUE CBOMCTBA

OpPraHUYECKHUX COEAMHEHUH OTIENIbHBIX KJIACCOB, CIIOCOOBI MX MOJIyYEHHs U Ha3BaHHE 2
OpPraHUYECKUX COCIMHEHHUH IO TPUBUAIBHOM MIIM MEXKIYHAPOIHOM CUCTEMATUYECKON
HOMCEHKJIaType. PellleHne npakTHKO-OpMEHTUPOBAHHBIX TEOPETUYECKUX 3alaHUN Ha
CBOMCTBA OPraHUYECKUX COCAMHEHUN OTIEIBbHBIX KIACCOB.
IIpakTyeckoe 3anarmeNel2 «lIpeBpaimieHne OpraHMYecKMX BELIECTB  IIPU
HarpeBaHun» [lonydeHne oJTuieHa M HM3y4EHHE €ro CBOWCTBY». MonenupoBaHue 2
MOJIEKYJI 1 XMMMUYECKHX MPEBPAIlCHNI Ha IPUMEPE dTaHa, STUICHA, alleTHIICHA U Jp.
Tema 4.3. Hnentudukanus/Coaepkanue yueGHOro MaTepuasia 8 JIPO1
OpraHMYeCKUX BeIICCTB, UX| Jlekuusi NelS.buoopranuueckue coenunenus. [IpumeHenne u Ouosiornyeckas posib JIPO2
3HAYCHUC W TIPUMCHCHUC B| yrieBogoB. OKUCIEHHE YTIIEBOJOB- HCTOUYHUK SHEPTUU KUBBIX OpraHu3MoB. Obmactu JIPO3
OBITOBOM M MPOM3BOACTBCH-| mpHMEHEHHS AMHHOKHCIIOT. IIpeBpalieHne GeIKoB UM B OpraHu3Me. bromornyeckue 2 MPO1
HOU JCSITCIBHOCTH YCIOBeKA | hyHkimu OenkoB. buonormueckue (yHKIMH KUPOB. PoIb OpraHMYecKod XHUMHUM B MPO3
peleHry npobIieM MUIIEBOH 6e30MacHOCTH. MP04
Jlekuust Nel6.Ponb opraHndeckoil XMMUM B pEIIEHUH NPOOJIEM SHEPreTUYeCcKO MPOS5
0€30I1aCHOCTH, B PAa3BUTUM MEIUIIMHBL, CO3JaHMM HOBBIX MAaTEepUaJIOB, HOBBIX MPO7
HCTOYHUKOB 3HEPIruM(aabTepHATUBHBIE MCTOYHUKU 3HEPruM).OnacHOCTb BO3JEHCTBUS 9 MPO8
Ha JKUBbIE OpPraHU3Mbl OPraHUYECKUX BELIECTB OTIENBHBIX KJIacCOB(YIJIEBOAOPO/BI, MP13
CIHPTHI, (PEHOJNBI, XJIOPOOPTraHMYECKUE IPOU3BOAHBIC, ANBJICTUABI U Jp.) CMBICI MP14
IIOKa3aTess NPeAesIbHO JOIMYCTUMON KOHIIEHTpaluu T1P601
IIpakTuyeckoe 3ansaTueNel3. «lnenTudukanus OpraHUYECKUX  COEIUHEHHM 1IP607
OTAENBHBIX KJIACCOBY (HA MpUMEpEe albAETHI0B, Kpaxmala, YKCYCHONW KHCIOThI, OETKOB TIP609
U T.I.) C UCHOJb30BAHUEM UX (PU3UKO-XMMHUUYECKUX CBOICTB M XapaKTEpPHBIX P61
KayeCTBEHHBIX peakuuil. JleHarypamus Oenka mpu HarpeBaHuu. lIBeTHbIE peaku 2 11Po12
0enkoB, BO3HMKHOBEHHE aHAIUTHYECKOIO CHUTHaJA € TOYKHM 3PEHHUS XUMHUYECKUX
IIPOLIECCOB npu IIPOTEKaHNUU KaueCTBEHHOU peakuuu, MI03BOJIAIOILEN
UACHTU(PUIMPOBATH MPEAJIOKEHHbIE OPIraHNYECKHE BEIIEeCTBa.
Koutpoabnas padora Ne 3. («CTpyKTypa M CBOICTBa OPraHMYeCKUX BelIECTB»». 2
Pasnen. 5. Kunernueckne ¥ TepMOANHAMUYECKHE 3AKOHOMEPHOCTH NPOTEKAHNS XUMHYECKHUX peaKkuui 4
Tema S.1. Cxopoct Conepskanue y4eGHOro MaTepuasia 4 JIPO2
XUMHUYECKUX PEAKIUH. - JIP 03
XUMHUECKOE PABHOBECHE Jlekuus Nel7.CkopocTh peakiuu, €€ 3aBUCHMOCTh OT Pa3lIUYHBIX (PaKTOPOB: IPHPOJIBI 2 JIP 08
pearupyromux BELIECTB, KOHILIEHTpPAMM pPEarupyrolvX BEIIECTB, TEMIEPATyphl MPO1

(mpaBusio Bant-I'odda), miomanu peakumOHHONW MOBEPXHOCTH. TeruioBble (P (HEKTHI




XMMHUYECKUX peakuui. DK30- U sHAOTepMHUuYecKkue peakuuu. OOpaTuMOCTh peakuuil.
XUMHUECKOE PaBHOBECHE M €ro CMEUICHHE IOJ JCHCTBUEM pPa3iUYHBIX (aKTOPOB
(KOHLIEHTpalMs peareHTOB WIM IMPOJYKTOB pPEaKLMHU, AABICHHE, TeMmIepaTypa) AJis
CO3JaHUs ONITUMAJIbHBIX YCIIOBUM MPOTEKAHUS XUMUYECKUX IIpoueccos. [lpunnun Jle -
[aTtense. Katanuzaropsl 1 HHTUOUTOPBI.

IMpakTnueckoe 3ansaTueNel4.PelieHre TPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
aHanmu3 (pakToOpoB, BIUSIOUIMX HA U3MEHEHHE CKOPOCTH XMMHUECKOW peakluu, B T. Y. C
NO3ULMN  SKOJOTMYECKH LeJIecOOOpa3HOro TOBEJEHHs B ObITY U TpyHdOBOH
JIEATENbHOCTH B LIENAX COXPAHEHHS CBOErO 3J0POBbS U OKPYXKAIOUIEH HPHUPOIHOMN
CpeJbI.

PemeHne mnpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUM Ha IpUMEHeHUEe npuHnuna Jle-
[arense, 111 HAXOKACHHS HAIIPABJICHUS CMELICHHS PAaBHOBECHS XUMUYECKON PEAKIINU
¥ aHaiau3 (PaKTOPOB, BIUSIONIMX HAa CMEIICHHE XUMUYECKOTO paBHOBECHSI.

MPO02
MPO3
MPO06
MPO7
MP11
MP12
MP15
I1P608
I1P609

Pa3nes 6. PacTBopnl

Tema 6.1. Ilonstue 0
pacTBopax

Conep:kanue yueOHOro MaTepuaJia

Jlexmust Nel8.PactBopenue kak  (hU3UKO - XUMUYECKHA Tporiecc. PactBopsl. CriocoOb
IIPUTOTOBJIEHUS pacTBOpoB. PacTBoprMocTh. MaccoBasi 10111 paCTBOPEHHOTO BEIIECTBA.
Cwmbicn moKa3zaTensl IpeaesibHO AOIMYCTUMOM KOHLEHTpPAlUMW W €ro HUCIOJIb30BAaHUE B
OILIEHKE DKOJIOTHUECKO OE30MaCHOCTH.

[TpaBuina 5KOJIOTHYECKH 11eIeCO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOM AEITETFHOCTH
B LIETISIX COXPAHEHHUs CBOETO 3JI0POBBSl U OKPYXAIOUIEH MPUPOTHON CPENbl; OMAaCHOCTh
BO3/ICHCTBUS Ha KUBBIE OPTaHU3MBI OMPEEIEHHBIX BEIIECTB.

JIPO1
JIP02
JIPO3
JIPO5
JIPO6
MPO03
MP04
MP14
I1P607
I1P610
I1P611

Tema 6.2. HccuemoBanue
CBOMCTB PacTBOpPOB

OcHoOBHOe conep:kaHue

IMpakTnueckoe 3ansitue NelS. «lIpuroroBinenue pactBopoB».  lIpurorosnenue
pacTBOpPOB 3aJaHHOM (MaccoBOl,%) KOHLEHTpaluuu (C MPaKTUKO-OPUEHTHPOBAHHBIMU
BOIIPOCaMM), OIpEACICHUE Cpelbl BOJIHBIX pacTBOpOB. PelleHue MpakTUKO-
OpPUEHTHPOBAHHBIX PAcUETHBIX 3aJaHUI Ha pPacTBOPHI, MCHOJIb3yeMble B OBITOBON U
IIPOU3BOJCTBEHHON JEATEIBHOCTH YEJIOBEKA.

JIPO3
JIPO4
JIPO8
MPO02
MPO7
I1P607
I1P609
I1P610
I1P611

IpodeccuoHaILHO-OPHEHTHPOBAHHOE Coiep:KaHue (Colep:KaHue IPUKIATHOTO MOTYJIsT)




Pazgen 7. Xumus B ObITY U IPOU3BOJACTBEHHOM JAeSITEJIbHOCTH YeJI0OBEKA

6

Tema 7.1. Xumus B ObiTy u|Coaep:xanue yueOHOro MaTrepuasia 6 JIPO1
IPOU3BOJCTBCHHOM JleknusaiNe 19. Hogeiimme mocTwKeHUs HAYKHM M XHMHYECKOW TEXHOJIOTHHU. Poib JIPO2
ACATCIbHOCTH 4CJIOBCKA XUMHH B OOECTICUECHUHM HKOJIOTMUYECKOM, YHEPreTUYecKO U MUIeBOi 0e30MacHOCTH, JIP04
pa3BuTuu MenuuuHbl. [IpaBuia moucka W aHaIM3a XUMHUYECKOW HHGOpMAIUU U3 2 MPO03

Pa3IUYHBIX UCTOYHHUKOB (Hay4yHas U yuyeOHO-Hay4yHas JTUTepaTypa, CpeACTBa MacCOBOU MP04

uHpopManuH, ceTb MuTepHeT). MPO5

MPOS8

IIpakTyeckoe 3anaTueNel6. Ilouck m aHaiu3 KecOB O MPUMEHEHUH XMUMHUYECKUX MP09

BEIIECTB W TEXHOJOruil ¢ yuérom Oyaymieil mpodecCHOHANbHOW AESITeNbHOCTH IO MP16

TeMaM: Ba)KHEWIME  CTPOUTEIbHBIE MaTepuajbl, KOHCTPYKIIMOHHBIE MaTepHaIbI, 2 MP17

KpacKu, CTEKJO0, KepaMuKa, MaTepuajbl [ OSJIEKTPOHUKHU, HaHOMaTepHuabl, MP18

TeKCTWIbHBIC BOJIOKHA, WCTOYHUKA DSHEPrUH, OPraHMYEeCKHe ¢ MHUHEpaJbHBIC IP602

ynoOpeHus, IeKapCTBEHHBIE BEIIECTBA, OBITOBAsT XUMHUSI. IP606

I1P609

IMpakTnyeckoe 3ansatme Nel7. 3ammra: IlpencraBieHue pe3yibTaTOB PEUICHUS 2 [1P611

KeiicoB B (hopMe MUHU-IOKIA/Ia C TIPE3CHTAIUCH. [IP612

HpOMe)KYTO'-[HaH aTrecranus

Bcero

78




4. YCJIOBUA PEAJIM3ALIMHU ITIPOI'PAMMBI YYEBHOI'O IIPEJIMETA

4.1 MaTepuaJIbHO-TeXHHYECKOe o0ecneyeHne

Jns peanuzanuu mporpamMmbl y4eOHOTO MpeaMeTa MpeayCMOTPEHO HalWYHe CIEAYIOIINX
CIELHATbHBIX TOMEIICHUM:

Jlaboparopus xumuu

OcHoBHOe oOopynoBaHMe: AHANIM3aTOp CIEKTpa B JAuana3oHe: HWHOPa3BYyK, 3BYK,
yIbTpa3ByK, BuOpometp; Anemomerp; Acmupatop AM-0059; Becst CAS MW-300T; Becs
ananutuyeckue Ohaus AR 2140 210 rp; Huctwinstop [A2-4; Jocka ayautophas; Jlocka
noBopoTHasi; Monomep U-500; Jlrokecmerp TKII-IIKM; Monutopsl obnaunbie; CTon 111 BECOB;
Crounbl komnbroTepHble; Cton nabopatopHbiil HU3kui; Crton nadoparopHblii ocTpoBHOM; CTOMN
naboparopubiii npucteHHbld; CToibl nucbMeHHble; Cton-moiika; Crynbs nabopaTOpHbBIE;
Cymmka [13-2000; Cymmmeasnid mkad [LICBn-80; Xonomwieauk buproca; I1llkad BBITSHKHOMN;
xad nns xumudeckoit nocyasl; Hlkad nias XxpaHeHHUS KUCIIOT U IIETIOYEeH.

4.2 UndopManuoHHOe odecrieyeHne peaau3anuu NporpaMmmbl

Jiis  peanmuzanuu  mporpamMmbl - yueOHoro npeamera O6ubnuoreuHsii  gonx  BBIY
YKOMIUIEKTOBAH IMEYaTHBIMHU M AJIEKTPOHHBIMU U3TaHUSMHU.
OOyuaronyecs M3 YWCia MHBAJIUAOB M JIMII C OTPAaHMYEHHBIMM BO3MOXKHOCTSIMHU 3/10pPOBBS
oOecrieyeHbl TeYaTHBIMU U (WJIM) AJIEKTPOHHBIMU 0Opa3oBaTelbHBIMU pecypcaMu B (opmax,
a/IalITUPOBAHHBIX K OTPAHUYEHUSIM UX 3/10POBbSL.

OcHoBHasi JnTEpaTypa
1. Tadpuensu O. C., OctpoymoB U. I'., Cnaaxo C. A. Xumusa: yueOnuk 11 10 knacca.-
Mocksa: U3natensctBo «IIpocBemenue», 2023.
2. Tabpuensa O. C., OctpoymoB U. I'., CmagkoB C. A. Xumwus: yueOHuK ms 11 kmacca.-
Mocksa: U3natensctBo «IIpocBemenue», 2023.

3. Tabpunsa O.C. Xumus mis npodeccuil U CnenuanbHOCTeH COIUAIbHO-DKOHOMUYECKOTO 1
rymanuTapaoro npoduneii: yaeoauk/ O. C. I'abpuansa, U. I'. OctpoymoB. — M3naTenbckuii IEHTP
«Axagemus», 2020.- 208 c.,1B. 1L

4. Tabpwdnsn O.C. Xumus ansg npodeccuil M CHeNUaIbHOCTEN TEXHMYECKOro MpoQuiis:
yuebnuk/ O. C. TI'abpwansH, U. I'. OctpoymoB. —4-e¢ uzn.,crep. — M.: M3gatenbckuii 1EeHTP
«Axagemus», 2021.-256 c.,11B. HII.

5. Tabpwdnsta O. C. Xumus B Tectax, 3ajadax U ynpaxHeHusx: yueb. [locobue mmu crym.
cpea. npod. yueb. 3aBenenuii / O. C. I'abpuansn., I, I'. JIsicoBa. — M.: M3marenbCkuii 1eHTP
«Axagemusy, 2021.-224 c.

6. Ancdunorenona, . B. Xumus. ba3ossiit ypoBeHb: 10—11 kacchl : yaeOHUK I CPETHETO
obmero oopazosanus / . B. Audunorenona, A. B. babkos, B. A. TlonkoB. — 2-¢ u31., UCIIp. U
non. — Mocksa : UznarensctBo HOpaiit, 2023. — 290 c. — (O6meo6pa3oBaTeIbHBIA TUKT). —
ISBN 978-5-534-16098-7. — Tekcr : snextponHslii // OOpaszoBartenbHas tiatdopma HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/530422

7. Kmroe, M. B. Opranudeckass XuMusl : ydeOHOe T1ocoOue [UIsl  CpeIHEro
npodeccuonanpHOro oopazoanus / M. B. Kimroe, M. I'. AGaynnaeB. — Mocksa : M3gaTenbcTBO
Opaiit, 2023. — 231 c¢. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-15288-3. —
Texkct : omekTponHbli // OOpasoBarenbHas 1uiatrpopma IOpait [caiit]. — URL:

https://urait.ru/bcode/520093
JlonmoJIHUTeILHASI JTATEpPaTypa
1. Epoxun FO.M. Xumus: 3agaun u ynpaxkneHust yue6. nmocooue / FO.M. Epoxun.-2-¢
u31., cTep. - M. : M3gaTenbckuii eHTp «Akaaemus», 2021. — 288 c.



2. I'munka, H.JI. OOmas xumusi: yuebnoe mocobue / I'mmuka H.JI. — Mocksa :

KuaoPyc, 2020. — 749 c¢. — Tekct: osnektponnsnii // OBC BOOK [caiit]. - URL:
https://book.ru/book/935925

3. Xumusi: y4eOHMK i cpenHero mnpodeccuoHanbHOro obpaszoBanms / FO. A.
Jlebenes, I'. H. ®anees, A. M. I'ony6es, B. H. IllanoBan ; mox obmeii penakiueit I'. H. ®@aneesa.
— 2-¢ u3n., nepepad. u mon. — Mocksa : M3gatensctBo Opaiit, 2020. — 431 ¢. — Teker :
anekrpounbii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/452143

4, OneitnukoB, H.H.Xumusi. AnropuT™bl perieHus 3aa4 ¥ TECThl: yueOHoe mocobue
i cpeaHero npodeccuonansHoro obpasosanus / H. H. Omneiinukos, I'. II. MypaBbeBa. — 3-¢

u31., uchp. u norn. — Mocksa : UznarensctBo IOpaiit, 2020. — 249 ¢. — TekcT : 3neKTpOHHBIH //
3BC IOpaiit [caiit]. — URL.: https://urait.ru/bcode/452906

5. Xumusi. 3amadyHuUK . ydyeOHOe TmocoOWe s cpeaHero npodeccuoHaIbHOTO
obpazoBanus / HO. A. JleGener [u np.] ; mox obOmer pemakmueit I'. H. ®aneeBa. — Mocksa :
NznarensctBo FOpaiit, 2020. — 238 ¢. — TekcT : anextponnsiid / DBC IOpaiit [caiir]. — URL:
https://urait.ru/bcode/452161

DJIeKTPOHHBIE PecypChl
1. www. pvg. mk. ru (o;mmmnuana «Ilokopu BopoObeBEI rOpbI»).
www. hemi. wallst. ru (O6pa3oBaTenbHbIN CAalT I MKOJIBHUKOB «XUMUS).
www.alhimikov.net (O6pa3zoBaTenbHBII CAaUT I MIKOJIHHUKOB).
www. chem. msu. su (37eKkTpoHHas OUOIUOTEKA IO XUMHUH).
www.enauki.ru (MHTepHET-U3/1aHue [Tl yauTeneil « ECTeCTBEHHbIE HAyKN»).
www. lseptember. ru (MeToandeckas razera «llepBoe ceHTIOps»).
www. hvsh. ru (xypHa) «XUMHS B IITKOJIEY ).
www.hij.ru (OkypHan «XUMUs U KU3HBY).
www.chemistry-chemists.com (35ieKTpoHHBIH KypHAT «XUMHUKA U XHMHS)
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5 KOHTPOJIb n OIEHKA PE3YJIBTATOB OCBOEHUA
OBIHIEOBPA30OBATEJIBHOI'O IIPEJMETA

KoHTposb 1 onieHka cOpMHUPOBAHHOCTH JIMYHOCTHBIX, METAPEAMETHBIX U TIPEAMETHBIX
Pe3yIbTATOB OCYLIECTBIISIOTCS B COOTBETCTBUHU CO CJIEAYIOUIMMU MTOKA3aTEIIMU:

Pe3yabTaTsl OcHOBHBIE IOKA3aTEJIN OLEHKH Pe3yJibTaTa
o0y4enust (no Kaxcoomy pe3yiomamy, Ha KAKOM 3AHAMUU NPOBEPAEMCS U YeM
nposepsiemcsi)
Tema OueHo4yHoe CpeacTBO
JInuHocTHBIE
JIPO1 Pazpenl. Tema 1.2 YcTHBIN ompoc, cobecenoBaHme
Paznen 3. Tema 3.1 TectupoBanue
Paznen 4. Tema 4.1,4.3 Pemienue ketica
Paznen 6. Tema 6.1 Hamucanne pedepara
Paznen 7. Tema 7.1 Beinonnenue npaktudeckoi paboThl

Penrenue 3agau
Perienue KOHTPOJIHOW PabOTHI

JIP02 Pazgenl. Tema 1.1 YcTHBIN ompoc, cobeceoBaHme
Pa3zgen 2. Tema 2.1 TectupoBanue
Pazngen3. Tema 3.1, 3.2 Pemrenne xetica
Paznen 4. Tema 4.2,4.3 Hamucanue pedepara
Paznen 5. Tema 5.1 Beinonnenune npakTudeckoi paboTh
Pa3zgen 6. Tema 6.1 Penrenue 3agau
Paznen7. Tema 7.1 Perienue KOHTPOJIbHOW PabOTHI
JIPO3 Pazgen 2. Tema 2.1, 2.2 YcTHBIHN ompoc, co0eceoBaHne
Paznen 3. Tema 3.2, 3.3 TecTupoBanue
Pazgen 4. Tema 4.1, 4.3 Penrenue keiica
Paznen 6. Tema 6.1, 6.2 Hanmcanwne pedepara

BeinonHenue npakTudeckoi paboThl
Pemenune 3anaqy
Perenrie KOHTPOIBHON pabOTHI

JIPO4 Pazgen 1. Tema 1.1, 1.2 YcTHBIHN ompoc, co0eceoBaHne
Pazpen 2. Tema 2.1, 2.2 TectupoBanue
Pa3znen 3. Tema 3.2 Pemenue keiica
Paznen 4. Tema 4.2 Hamucanue pedepara
Pa3znen 6. Tema 6.2 Beinonnenne npakTudeckoi paboThl
Pa3zgen 7. Tema 7.1 Penrenue 3agau
Perienue KOHTPOJIbHOW PabOTHI
JIPOS Paznen 4. Tema 4.2 YcTHbIi onpoc, cobecejoBaHne
Pa3zzen 6. Tema 6.1 TectupoBanue

Beinonnenne npakTudeckoi paboTh
Penrenue 3agau

JIP06 Paznen 6. Tema 6.1 VYerHbI onpoc, cobeceoBanme
TectupoBanue

BrinonHenue npaktuiueckoi paboTsl
Pemenue 3anau

Pemenrie KOHTPOIBHON pabOTHI

JIPO7 Paznen 3. Tema 3.3 VYerHbI# onpoc, codeceoBanme
Pasnen 4. Tema 4.1 TectupoBanue
BrinonHenue npaktuueckoi paboTsl




Penrenue 3agau

JIPO8 Paznen 2. Tema 2.2 VYerHblit onpoc, cobeceroBaHue
Pazgen 3. Tema 3.1,3.2 TectupoBanue
Pa3znen 6. Tema6.2 Pemenue keiica
Hanucanue pedepara
Beinonnenne npakTudeckoi paboTh
Penrenue 3agau
Penrenne KOHTPOJIbHOW PabOTHI
MeranpeamMeTHbie
MPO1 Pasznen 3. Tema 3.1, 3.3 VYerHbI# onpoc, cobeceoBanne
Paznen 4. Tema 4.3 TectupoBanue
Paznen 5. Tema 5.1 BrinonHenue npaktuueckoi paboTsl
Pemenue 3agau
Penenrie KOHTPOIBHON pabOTHI
MPO2 Paznen 2. Tema 2.2 VYerHbI# onpoc, cobeceoBanme
Pasnen 4. Temad.2 TectupoBanue
Pa3zgen 5. Tema 5.1 Penrenue keiica
Pa3znen 6. Tema 6.2 Hanucanue pedepara
BrIimostHeHHE TpaKTHYECKOW paboThI
Pemenue 3agau
Pemenre KOHTPOJIbHOM pabOTHI
MPO3 Pa3zgen 1. Tema 1.1 YcTHBIN ompoc, cobecenoBaHre
Paznen 3. Tema 3.2, 3.3 TecTupoBanue
Pazgen 4. Tema 4.1,4.2,4.3 Pemrenne xetica
Paznen 5. Tema 5.1 BeimonHeHne mpakTu4eckoi paboTh
Pa3zgen 6. Tema 6.1 Penrenne 3agau
Paznen 7. Tema 7.1 Perienne KOHTPOJIbHOW PabOTHI
MP04 Pazgen 1. Tema 1.2 VYerHbI onpoc, cobeceoBanne
Pa3zgen 2. Tema 2.1 TectupoBanue
Paznen 3. Tema 3.1 Pemenue keiica
Paznen 4. Tema 4.3 Hanucanwue pedepara
Paznen 6. Tema 6.1 Brinonnenue npaktuueckoi paboTsl
Paznen 7. Tema 7.1 Pemenue 3agau
Penenrie KOHTPOIBHON pabOTHI
MPO05 Pa3zgen 2. Tema 2.1 YcTHBIM ompoc, cobecenoBaHre
Paznen 4. Tema 4.2, 4.3 TectupoBanue
Paznen 7. Tema 7.1 Hamucanue pedepara
Beinonnenne npakTudeckoi paboThl
Penrenue 3agau
Perienne KOHTPOJIbHOW PabOTHI
MPO06 Pazgen 1. Temal.2 VYerHbIi onpoc, cobeceoBaHne
Pa3zgen 3. Tema 3.2 TectupoBanue
Paznen 4. Tema 4.1 Pemenue keiica
Paznen 5. Tema 5.1 Hamnucanme pedepara
Beinonnenne npakTudeckoi paboTh
Penrenue 3agau
Perienne KOHTPOJIbHOW PabOTHI
MPO7 Paznen 3. Tema 3.2 VYerHbI# onpoc, cobeceoBanme
Paznen 4. Tema 4.2, 4.3 TectupoBanue
Paznen 5. Tema 5.1 Pemenne keiica
Pasznen 6. Tema 6.2 Hanucanue pedepara




BrimosiHeHHE TpaKTHYECKOW paboThI
Pewenue 3agau
Pemenre KOHTpOJIbHOM PabOTHI

MPOS Pasznen 4. Tema 4.3 YcTHBIN omnpoc, cobecenoBaHre
Paznen 7. Tema 7.1 TectupoBaHnue
Hanucanue pedepara
Beinonnenne npakTudeckoi paboTh
Penrenue 3agau
Penrenne KOHTPOJIbHOW PabOTHI
MP09 Paznen 2. Tema 2.2 VYerHbI# onpoc, cobecenoBanme
Pa3zgen 3. Tema 3.1 TectupoBanue
Paznen 7. Tema 7.1 Hanmcanwue pedepara
BrinonHenue npaktuiueckoi paboTsl
Pemenue 3agau
Perenrie KOHTPOIBHON pabOTHI
MP10 Paznen 2. Tema 2.2 YcTHBIN ompoc, cobecenoBaHme
TectupoBanue
Beinonnenne npakTudeckoi paboThl
Penrenue 3agau
MP11 Pa3zgen 1. Tema 1.2 YcTHBIM ompoc, cobecenoBaHne
Paznen 2. Tema 2.2 TectupoBanue
Pa3zgen 4. Tema 4.1 Penrenue keiica
Paznen 5. Tema 5.1 Hanucanue pedepara
BrIimosiHeHHE TpaKTHYECKOW paboThI
Pemienue 3agau
MP12 Paznen 2. Tema 2.1 VYerHbI onpoc, cobeceoBanne
Pa3zgen 3. Tema 3.1 TectupoBanue
Paznen 4. Tema 4.2 Pemenue keiica
Paznen 5. Tema 5.1 Hanucanwue pedepara
Paznen 7. Tema 7.1 BeimonHeHne mpakTu4eckoi paboThI
Pemenne 3amau
MP13 Pasnen 3. Tema3.1 YcTHBIHN ompoc, codeceoBaHne
Paznen 4. Tema 4.1, 4.2,4.3 Brinonnenue npaktuueckoi paboTsl
Pemenue 3agau
MP14 Paznen 4. Tema 4.1, 4.3 YcTHBIN ompoc, cobecenoBaHme
Pa3zgen 6. Tema 6.1 TectupoBanue
Pewenue keiica
Hamucanue pedepara
Beinonnenne npakTudeckoi paboThl
Penrenue 3agau
MP15 Pa3znen 4. Tema 4.2 YcTHBIN onipoc, cobecenoBaHre
Paznen 5. Tema 5.1 TectupoBaHnue
Pemienue keiica
Beinonnenne npakTudeckoi paboTh
Penrenue 3agau
MP16 Paznen 7. Tema 7.1 YcTHBIHN ompoc, co0eceoBaHne
TectupoBanue
Hanucanwue pedepara
BrinonHenue npaktuueckoi paboTsl
MP17 Paznen 7. Tema 7.1 YcTHBIN onpoc, cobecenoBaHme

TectupoBanue




Hamnucanue pedepara
Beinonnenne npakTuyeckoi paboThl
Penrenue 3agau

MP18 Pa3zgen 7. Tema 7.1 YcTHBIN omnpoc, cobecenoBaHre
TectupoBanue
BrImosiHeHHE TPaKTHYECKOW paboThI
Pemienue 3amau
IIpeametHbIE
I1P601 Paznmen 3. Tema 3.1 YcTHBIN ompoc, cobecenoBaHme
Pasnen 4. Tema 4.2, 4.3 TectupoBanue
Pemienue ketica
Hamucanne pedepara
BrimonHeHue npakTuieckoi paboTsl
Penrtenue 3agau
I1P602 Pasnen 1. Tema 1.1 VYerHbI# onpoc, codeceoBaHne
Pa3znen 3. Tema 3.1 TectupoBanue
Pa3znen 4. Tema 4.1 Penrenue keiica
Paznen 7. Tema 7.1 Hanucanue pedepara
BrIimostHeHHE TpaKTHYECKOW paboThI
Pemenue 3amau
Pemenre KOHTPOJIbHOM pabOTHI
[1P603 Pa3zgen 1. Tema 1.2 YcTHBIN ompoc, cobecenoBaHre
Paznen 3. Tema 3.1, 3.2 TecTupoBanue
Pa3zgen 4. Tema 4.1 Pentenue keiica
Hanmcanwue pedepara
BrimonHeHue npakTuieckoi paboTsl
Pemrenune 3amau
I[1P604 Paszgen 3. Tema 3.1, 3.2 VYerHbI onpoc, cobeceoBanne
Pa3zgen 4. Tema 4.1 TectupoBanue
BeimonHeHne mpakTu4eckoi paboTh
Pemenne 3amau
[1P605 Paznen 2. Tema 2.1 VYerHbIi onpoc, cobeceoBanue
Pazgen 3. Tema 3.3 TectupoBanue
Beinonnenne npakTudeckoi paboThl
Penrenue 3agau
[1P606 Pasnen 2. Tema 2.1 YcTHBIM ompoc, cobecenoBaHne
Pa3znen 3. Tema 3.2 TectupoBanue
Pa3znen 4. Tema 4.2 Penrenue keiica
Paznen 7. Tema 701 Hanmcanwne pedepara
BrImostHeHHE TPaKTHYECKOW paboThI
Pemienue 3amau
[1P607 Paznen 2. Tema 2.1 VYerHbIi onpoc, cobeceioBanme
Pasnen 4. Tema 4.3 TectupoBanue
Paszgen 6. Tema 6.1, 6.2 Pemrenue ketica
Hanucanwue pedepara
BrimonHenue npaktuueckoi paboTsl
Pemenue 3amau
[1P608 Paznen 2. Tema 2.2 YcTHBIN ompoc, cobecenoBaHme
Paznen 3. Tema 3.3 TecTtupoBanue
Paznen 4. Tema 4.2 Pemienue ketica
Paznen 5. Tema 5.1 Hamucanne pedepara




BrimosiHeHHE TpaKTHYECKOW paboThI
Pewenue 3agau
Pemenre KOHTpOJIbHOM pabOTHI

[1P609 Pa3zgen 1. Tema 1.1 YcTHBIN omnpoc, cobecenoBaHre
Paznen 2. Tema 2.2 TectupoBanue
Pazgen 3. Tema 3.1, 3.2, 3.3 Pemenne keiica
Paznen 4. Tema 4.2, 4.3 Hanmcanwne pedepara
Paznen 5. Tema 5.1 BrImosiHeHHE MPaKTHYECKOW paboThI
Paznen 6. Tema 6.2 Pemenue 3agau
Paznen 7. Tema 7.1 Pemenne KOHTpOJILHOH PabOTHI
I1P610 Pasnen 2. Tema 2.1 YcTHBIN ompoc, codeceoBaHre
Paznen 4. Tema 4.2 TecTupoBanue
Pazgen 6. Tema 6.1, 6.2 Penrenue keiica

Hanmcanwue pedepara
BeinosiHeHre mpakTu4eckor paboTh
Pemienue 3agau

I1P611 Paznen 6. Tema 6.1, 6.2 YcTHBI o1ipoc, cobeceoBaHre
Paznen 7. Tema 7.1 TectupoBanue

Pemenne keiica

Hanucanue pedepara

BrimostHeHHE TpaKTHYECKOW paboThI
Pemenue 3agau

I1P612 Pazngen 4. Tema4.1,4.2,4.3 YcTHBIN ompoc, cobecenoBaHme
Pa3zgen 7. Tema 7.1 TectupoBanue

Pemenue ketica

Hamnucanue pedepara

BeinonHenne npakTudeckon paboThl
Penrenue 3agau

st OLIEHKM JOCTH)KEHHS 3aIUIaHUPOBAHHBIX pe3ylbTaTOB OOYyYeHHUs IO MpeAMETY
pa3paboraH (hOHJI OLEHOYHBIX CPEJICTB I MPOBEACHHS TEKYIIETOo KOHTPOJII M MPOMEKYTOUYHOU
aTTecTalllu, KOTOpbIe MpuiaraiTcs K padodel mporpaMmMe mpeaMera.
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OOI1.12 XUMHUA

MPOrpaMMbl TOATOTOBKH CIIEIIMAINCTOB CPEIHETO 3BEHA
44.02.02 IIpenogaBaHue B HAYaJIbHBIX KJIaccax

dopma 00ydyeHUs1: OUHas

BJIAJIMBOCTOK 2023



1. O01mue cBegeHus

®onn oneHoyHBIX cpeAcTB (manee — DPOC) mpenHasHadeH Ui KOHTPOJS M OICHKHU
00pa30BaTENbHBIX JIOCTHXKEHUI oOyuarommxcst mo mporpamme ydeOHoro mnpeamera OOIL12

«XUMUI»

@®OC BKIIOYAIOT B ce0si KOHTPOJIbHBIE MaTepUaibl JJIsi MPOBEJACHHS TEKYIIET0 KOHTPOJIS
yCIIEBAEMOCTHU U MPOMEXKYTOYHOM aTTECTAI[MH 110 IIPEeIMETY, KOTopasi IPOBOAUTCS B (hopMe JIpyrue
¢dopmMbl  KOHTpOJISI/ U (HEepeHIMPOBAHHOTO 3adeTa (C MCIOJIb30BAaHHMEM OLIGHOYHOI'O Cpe/icTBa
BBITIOJTHEHHE NMUCbMEHHBIX 3aJJaHU, TECTUPOBAHUE).

2. Ilnanupyemble pe3yabTaThl 00y4eHUs] MO NpeaMeTy, o0ecre4ynBalolIne
pe3yJbTaThl 0CBOEHHS 00pa30BaTe/IbHON MPOrPaMMBbI

Kon pesynbrara
HaumenoBanue pe3ynbraTa 00y4eHus
oOyueHus
JIMYHOCTHBIE
JIPO1 Cc(OPMHPOBAHHOCTh YYBCTBA FOPAOCTH M YBAKEHHsI K UCTOPUHU U JTOCTHKEHUAM
OTEYECTBEHHONM XHMHUYECKOM HayKH; XMMHYECKH TIPAMOTHOE IIOBEJCHHE B
npodeCCHOHANBHON /IEATENIBHOCTH U B OBITY IpU OOpAIIEHUH ¢ XMMUYECKHUMHU
BElLECTBAMU, MaTepHallaMu U MPOoLieccaMu
JIP02 FOTOBHOCTh K IPOJOJDKEHUI0 00pa3oBaHMWsl M TIOBBIINICHHS KBaIM(PUKAUU B
n30paHHON NMPO(EeCCHOHAIBHON J1eATEIIBHOCTH U OOBEKTUBHOE OCO3HAHUE POJIU
XUMHUECKUX KOMIIETEHIIUN B 3TOM
JIPO3 CIIOCOOHOCTh MCIIONIb30BaTh JOCTHXKEHUSI COBPEMEHHON XMMHYECKOH HAyKu U
XMMUYECKMX TEXHOJOIMH AJI TOBBIEHUS COOCTBEHHOTO HMHTEIIEKTYaJlbHOIO
pa3BUTHS B BEIOPAHHOM PO ECCHOHATBEHOM 1eATEIIbHOCTH
JIP04 TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHHIO HA POTIKEHUN
BCEU JKU3HU
JIPOS c(OPMHPOBAHHOCTH IKOJIOTHUECKON KYJIbTYphl, IOHUMAHNUE BIUSHUS COLUATBHO-
HDKOHOMHUYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHOW M COLMAIBHOW Cpenpbl,
OCO3HaHHKE T1100aJbHOr0 XapaKTepa dKOJOrHUECKUX IpodieM
JIP06 HENpUATHE NEHUCTBUN, IPUHOCSIIMUX BPE OKPYXKaIOLEH cpeae
JIPO7 COBEPILCHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOM KYJIBTYpbl Kak CpeAcTBa
B3aMMOJEHCTBUS MEKY JIFOABMH U IO3HAHUS MUPa
JIPO8 OCO3HAHHE LIEHHOCTH HAYYHOM JESITeNbHOCTH, T'OTOBHOCTb OCYILECTBIISThH
[IPOEKTHYIO U UCCIIEA0BATEIBCKYIO 1E€ATEIbHOCTD UHANBUYAJILHO U B IPYIIIE
MeTanpeIMeTHbIe
MPO1 YMEHHE CaMOCTOSITENIbHO (OPMYIUPOBATh W aKTyalM3MpOBaTh MpPodIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE, ONPENEISITh LENHU JEATEIbHOCTH, 3a/1aBaTh
[apaMeTpel U KPUTEPUHU UX ITOCTHIKECHUS, BHOCUTh KOPPEKTHUBBI B IEATEIBLHOCTb,
OLIEHHMBAaTh COOTBETCTBHUE PE3YyJIbTATOB ILIEJISIM, OLIEHUBATh PUCKU IOCIEICTBUI
NeATEIbHOCTH
MPO02 BJIAJICTh HABBIKAMHM Y4EOHO-HCCIICIOBATEILCKON W TPOCKTHOM IEATEIIbHOCTH,
HaBBIKAMU pa3pelieHus npoodsieM
MPO03 CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY IOMCKY METOJOB pEIICHUs
MPAKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IMO3HAHUS
MP04 BJIAJICTh BUAAMU JEATEIBHOCTH 10 MOJYYEHUIO HOBOIO 3HaHHS, €ro
MHTEpIpeTaluy, NpeoOpa3soBaHUI0 U MPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX
CUTYalUsIX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB
MPO5 YMEHHE TMEPEHOCHTh 3HAHMS B IIO3HABATEIBHYIO M MPAKTUYECKYIO OO0JIACTH
KU3HEEATEIbHOCTH; MHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPeAMETHBIX o0acTei




MP06

BJIaZICTb HAYYHbIM THUIIOM MBIIUICHUSA, BJIAACTb Haquoﬁ TepMI/IHOHOFI/Ieﬁ,
KJIIOUYCBbBIMH INOHATUAMHA U MCTOAaMH

MPO07

BbIIBUT'aTh HOBLIC UACHU, NIPCJIaraTb OpUIrnHaJIbHBIC MTOAXOAbI U PCIICHUA

MPO8

BJaJIeTh HABBIKAMH TOJY4YEHUS HHPOpPMAlMKM U3 HCTOYHHUKOB PAa3HBIX THUIIOB,
CaMOCTOATENIBHO  OCYLIECTBJIATh  IIOMCK,  aHalIW3, CUCTEMATU3ALMIO U
MHTEPIPETANI0 HHPOPMALIUU PA3IMUYHBIX BUJOB U (OPM IMpE/ICTaBICHUS

MP09

BJIaJCTh Ppa3INYHbIMHU crocobaMu O6H.[€HI/I$I u B3aHMOHCﬁCTBHH,
APTYMCHTHUPOBAHHO BCCTHU OHAJIOr, YMCTh CMATr4aTb KOH(bJ'IHKTHI)IG CUTyaluu,
pa3BépHyT0 U JIOTUMYHO MH3JIaraTb CBOKO TOYKY 3pCHUA C HCIIOJIb30BAHHUECM
SA3BIKOBBIX CPCACTB

MP10

MOHMMATh W WCIOJIh30BaTh MPEUMYIIECTBA KOMAHIHON W WHINBUIYAIBHOMN
paboThI

MP11

BbIOMpPAaTh TEMATUKY M METOABl COBMECTHBIX JAECUCTBUI C y4éToM o0O0IIHMX
WHTEPECOB U BO3MOYKHOCTEH KaXKJIOIO WICHA KOJUIEKTHBA, IPUHUMATh LEIU
COBMECTHOH JEATEIIBHOCTH, OPTaHU30BbIBaTh U KOOPAUHUPOBATH JEHCTBUS 10 €€
TOCTHKEHUIO: COCTAaBJIATH IJIaH ACHCTBUMN, PACIIPEACIIATh POJIM C Y4ETOM MHEHUI
YYaCTHHUKOB, 00CYXaTh Pe3yIbTaThl COBMECTHON PabOTHI

MP12

OLIGHHMBATh KAa4eCTBO CBOETO BKJIAJa M KaXKIOrO0 y4aCTHMKA KOMaH[bl B OOMIMii
pe3ynbTaT MO pa3paOOTaHHBIM  KPUTEPHUSIM, OCYIIECTBISTh TO3HTUBHOE
CTPATErnyeCcKoe IMOBEACHUE B PA3JIUYHBIX CUTYaLMsX, [IPOSABIIATH TBOPUECTBO U
BOOOpakeHHe, OBITh HHUIIUATUBHBIM

MP13

CaMOCTOSITENIBHO ~ OCYILECTBIISITh [TO3HABATEIBHYIO JIE€ATEIBbHOCTb, BBISBIISTDH
MpoOJIeMbI, CTAaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTEIIbLHON
NEATENbHOCTH W JKU3HEHHBIX CHUTYyalUsX, CaMOCTOSITEIbHO COCTaBJIATh IUIAH
pelieHus MpoOieMbl ¢ Yy4€TOM HMEIOIIUXCS  PecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEANIOYTCHUN

MP14

CIOCOOCTBOBATh (POPMHUPOBAHUS U MPOSIBICHUS IIUPOKOW IPYIULIUU B Pa3HbIX
00JIacTsX 3HAHMIA, TOCTOSTHHO MOBBIIIATH CBOM 00Pa30BATEIbHBIA M KYJIbTYpPHBIN
YPOBEHBb

MP15

YMCHHUEC JaBaTb OLCHKY HOBBIM CHUTyallusaM, BHOCHUTb KOPPCKTUBLEI B
ACATCIIBHOCTD, OICHUBATH COOTBCTCTBUEC PE3YJILTATOB LCIIAM

MP16

CIIOCOOHOCThH MOHUMATh CBOE AMOILMOHAILHOE COCTOSHUE, BUACTh HATIPABICHUS
Pa3BUTHS COOCTBEHHOM SYMOITMOHAIBHOM c(hepbl, OBITh YBEPEHHBIM B ce0e

MP17

CHOCOOHOCTh MOHUMATh SMOLMOHAIILHOE COCTOSIHUE IPYTUX, YUUTHIBATh €r0 MPU
OCYILECTBICHUH KOMMYHHUKAIMH, CIIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO

MP18

CIOCOOHOCTh NPUHUMATh ce0sl, MOHMMas CBOM HEAOCTATKM M JOCTOMHCTBA,
[IPUHUMATh MOTUBBI UM apryMEHTHl IPYTUX JIOJACH IPU aHAIU3€ pe3yJIbTaTOB
NesTeNbHOCTH, NPU3HAaBaTh CBOE IMPaBO M IIPAaBO JPYTUX JOAEH Ha OIuOKw,
pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JPYroro 4eroBeKa

npeaMeTHbIC

11P601

cOPMUPOBAHHOCTh  MPEACTABICHUH: O  XUMHYECKOW  COCTaBISIOIEH
€CTECTBEHHOHAYYHOM KAPTUHBI MHUpPA, pPOJM XHMHHM B IIO3HAHUM SIBICHUUI
npupoabl, B (OPMUPOBAHMU MBIIUICHUS U  KYIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOMW [Jisl pEIIeHUs MPaKTUYECKUX
3aJad W OKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3I0POBBIO U
[IPUPOJHOI cpelie

11P602

BJIa/ICHHE CUCTEMOH XUMHYECKHUX 3HAHUH, KOoTOpas BKJIIOYAET:
OCHOBOIIOJIATAIONINE  MOHATUS(XUMUYECKUM  3JEMEHT, AaTOM, JJICKTPOHHAs
00os0ouKa aroma, s-, P-, -d-3JEKTPOHHBIC OPOUTAIU aTOMOB, HOH, MOJICKYIIA,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTh, CTENIEHb OKUCIICHHSI, XUMHUYECKas CBSI3b,




MOIIb, MOJSIpHasT  Macca, MOJSIpHBIA  00BEM,  YIJIEPOAHBINA  CKeJNeT,
(dbyHKIMOHATBHAS TPYMIa, paguKai, U30MepUsi, TOMOJIOTHYECKUMA Psijl, TOMOJIOTH,
YTJIEBOIOPOABI, KHUCIOPOJ- W a30TCOJEp)KAlle COCIUHEHHUS, OHOIOrHYeCKH
aKTUBHBIC  BemIeCTBA(YrIEBOABI, JKUPBI, OCJIKH), MOHOMEpP, TMOJHMEp,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJEKYJSIPHBIE COEAMHEHUS, KpUCTANIMYECcKast
pemeéTka, THMBl XUMHUYECKUX pPEaKIHil (OKUCIUTENIHHO -BOCCTAHOBUTEIHHBIC,
DK30- M SHIOTEPMHUYECKHE , PEaKIM HOHHOTO OOMEHa), pacTBOpP, AJIEKTPOIUTHI,
HEIJICKTPOJIUTHI, AJIEKTOPOTUTHIECKAS JIMCCOLIMAIIHS, OKHCJIUTEb,
BOCCTAHOBUTENIb, CKOPOCTh XMMHYECKON pEaKIMu XUMHYECKOE PABHOBECHE),
TEOPHUH Y 3aKOHBI(TEOPHUSI XUMHUECKOTO CTPOCHHS OPTaHMYECKUX BemiecTB A, M,
byTtiepoBa, Teopust 3IEKTPOIUTHUYECKON NUCCOLMALNM, MEPUOJIUYECKUI 3aKOH
JI.W1. Mennenees, 3aKOH COXpaHEHUS! MACChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHMA
SI3BIK XUMHH, (DaKTOJIOTHYECKHE CBEJCHHS O CBOMCTBAaX, COCTaBe, MOIYYCHUS U
0€30MacHOM HCIOJIb30BAaHUU BAXXHEHIITMX HEOPTAHUYECKUX M OPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKON JEATEIBHOCTH YEJIOBEKA

11P603

YMCHHUC BbIABJIAITH XapPAKTCPHBIC IPU3HAKU W B3aUMOCBA3b U3YUCHHBIX HOHHTHﬁ,
IMPUMCHATE COOTBCTCTBYIOIIHWEC IIOHATHUSA TPH OIIMCAHHWKU CTPOCHHUA U CBOICTB
HCOPTraHNMYCCKUX W OPraHUYCCKHUX BCHIECTB H HUX npeBpameHHﬁ; BBISIBJIATH
B3aMOCBS3b XMMUYECKUX 3HAHHH C IIOHATHIMH H MNpEACTABJICHUSAMU JPYTrUX
CCTCCTBCHHOHAYUYHBIX TPCAMCTOB

11P604

YMEHHE UCIIOJIb30BaTh HAaUMEHOBAHMS XUMHYECKHUX COCIMHEHUN
MEKIYHAPOAHOTO COK3a TEOPETUYECKON M MPHUKIAJTHON XUMUHU U TPUBHAIBHBIE
Ha3BaHUS BAKHEHIINMX  BELIECTB(ITWICH, aleTHIeH, [JIHLUEpHUH, (eHo,
dopmanbpaerua, yKCycHas KHWIOTa, TIHUIMH, YrapHbBIA Tra3, YJIEKHCIBIA Tas,
aMMMaK, raméHHas U3BECTb, HEralIEHHas M3BECTb, UTHhEBAs COAA M JIPYTHUX),
COCTaBIATH (POPMYJIbl HEOTaHMUECKHX M OPraHMYECKHX BEIIECTB, YPaBHEHUS
XMMUYECKHX pEaKLUud, OOBACHATh HMX CMBICH; IOATBEPXKIATh XapaKTepHbIE
XUMUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMH JKCIEPUMEHTaAMU U
3aIMCSIMU YPAaBHEHUM pEeaKLMi

IIP60S

YMCHHE yCTAaHABJIWBATh IPUHAIICKHOCTh HW3YYCHHBIX HEOPTaHUYCCKUX U
OpPraHMYECKHUX BEHIECTB K OINpPeAeNEHHBIM KiaccaM M TpylnaM COCIWHEHUN
XapaKTepU30BaTh HMX COCTAaB W BAXKHEHIIHME CBOWCTBA; ONPEICIISATH BHIBI
XUMUYECKUX CBsI3ei (KOBAJICHTHAsl, MOHHAsS, MeETaJuIMYecKasi, BOJOPOJHAs)),
TUIBI KPHUCTANIMYCCKUX PEMIETOK BEMISCTB; KIACCH(PHUIMPOBATH XHMHYCCKUE
peakuuu

11P606

BJIaICHUC OCHOBHBIMH MCTOAAMU HAYUYHOT'O IMO3HAHHA BCHICCTB U XUMHUUYCCKUX
SIBIICHUH (HaOJII0/IeHNe, N3MEPEHHE, YKCTIEPUMEHT, MOJICITMPOBAHNUE)

11P607

YMEHHE MPOBOAUTH PACUETHI IO XHUMHUYECKMM (QopMyJaM U ypaBHEHUSIM
XMMUYECKMX  peakuuii ¢  HCHOJb30BaHHWEM  (U3UYECKUX  BEJIHYMH,
XapaKTepU3YIOIUX BEIIEeCTBA C KOJWYECTBEHHOHM CTOPOHBI: Macchl, 00BEMa
(HOpMaJIbHBIE YCJIOBUS) ra30B, KOJIMYECTBA BELIECTBA; MCIOJIb30BAaTh CUCTEMHBIE
XMMHWYECKHE 3HAaHUA Ui IPUHATHS PEIIEHUH B KOHKPETHBIX JKM3HEHHBIX
CUTYalLUsIX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHUEM

I1P608

YMEHUE TUIAHUPOBATH M BBINOJHATh XUMUYECKUNA IKCIEPUMEHT (IIpEeBpalICHUs
OpraHMYECKHUX BELIECTB IIPU HATPEBAHHM, IOJYYECHHE STUIIEHA U U3YyYECHHE €ro
CBOMCTB, KQUECTBEHHBIC PEAKIMHM Ha albJEeTUAbI, KpaxMmall, YKCYCHYIO KUCIIOTY;
neHaTypauus O€NIKOB MpU HarpeBaHHUM, LIBETHbIE PEakUUu OEJIKOB; MPOBOIUTH
peaxIy HOHHOTO 0OMEHa, ONPEEIATh CPely BOAHBIX PACTBOPOB, KAUECTBEHHBIE
peakuuu Ha cynbdar-, KapOOHAT- U XJIOPHUI-aHHUOHBI, HA KAaTHOH aMMOHUS;
peniaTh KCIEepUMEHTaIbHbIC 3a/1aun 110 TeMaM «MeTaiel» u « Hemeramnsny) B

COOTBETCTBHMU C IIpaBUJIaMH TCXHUKHU 0€e30IacHOCTH pu O6paH_IeHI/II/I .




BEIIeCTBAMU U Ja0OpaTOPHBIM O00OpYJIOBaHHUEM; TMPEJICTABIATh PE3YIbTAThI
XUMHUYECKOI0 JKCIEpUMEHTa B (pOopMe 3amucu ypaBHEHHH COOTBETCTBYIOIUX
peaxiuii 1 GopMyJIUpPOBATh BHIBOBI HA OCHOBE ATHUX PE3yIbTATOB

I1P609

YMEHHE aHaJU3UPOBATh XUMHUYECKYI0 HH(OpPMAIMIO, MOIYyYaeMyI0 W3 Pa3HbIX
HMCTOYHUKOB (CpENICTB MaccoBOM MH(popMariu, cetb IHTepHET U Ipyrue)

11P610

YMEHHE COOIOIATh MPaBUIa SKOJOTHYECKH IIeIeCO00pa3HOro MOBEACHUS B OBITY
W TPYAOBOM JEATECIBLHOCTH B IESIX COXPAHCHHS CBOETO 3JI0pPOBbS U
OKPYKaOIIeH CpeJIbl; YIUTHIBATH OMACHOCTh BO3/ICUCTBUS HA YKUBBIE OPTaHU3MBI
OTIPeICIEHHBIX BEIECTB, IIOHUMAs CMBICI ITOKa3aTells MPeIeIbHON JTOyCTUMOM
KOHIICHTPAILUN

I1Po11

YMCHHUC TIPUMCHATH 3HAHUMA 00 OCHOBHBIX AOCTYIIHBIX MCETOAAaX IIO3HAHUA
BCIICCTB M XUMHUYCCKUX SIBIICHHI JUISA 06yqa10m1/1xc;1 C OrpaHNM4YC€HHBIMU
BO3MOXXHOCTAMU 310POBbS

11P612

YMEHHUE MCIIOJIb30BaTh pesibe()HO TOUeUHyro cucteMy oOo3HaueHuit JI. Bpaitis
TUTS 3aITUCH XUMHYECKUX (DOPMYIT JUISL CIIETIBIX U CIIA00BUISAIINX 00YJaIOIUXCSI

3. CooTBeTCTBHE OIIEHOYHBIX CPEICTB KOHTPOJIMPYEMbIM pPe3yJabTaTaM 00y4eHust
3.1 CpencrBa, npuMeHsieMble LISl OLIEHKH YPOBHSI TeOpeTHYeCKOi MOAT0TOBKH

Kpatkoe Konx Tlokazarens oBnageHnsa HaumenoBanue o1ieHOYHOTO
HAUMEHOBAHHE | pe3yibTara | pe3yiabTaTaMu 0OydeHUs CpelCTBa U MPEJCTABICHUE €0 B
pazzaena (momyist) / | oOydeHwHst dOC
TEMBI IIPEAMETA Texymmit [TpomexyTouHas
KOHTPOJIb aTTecTanus
Paznien 1. OcHOBBI CTpOEHUS BELIECTBA
Tema 1.1. Ctpoenue CnocoOHOCTh 0CO3HaBaTh
ATOMOB XUMHUYECKUX CBOM KOHCTUTYIIHOHHBIE
JJIEMEHTOB U 7Ipoy  [baBau 00sI3aHHOCTH,
pupoaa yBa)KeHHE 3aKOHA U
XUMHYECKOU CBS3H MIPABOITOPSIJIKA B
UH(POPMALIMOHHOM chepe
CnocoOHOCTh
chopmupoBaTh
HPABCTBEHHOE CO3HAHMUE,
7Ipoa  [PTMMECKOTO NOBENEHHS C Bonpocsr Tecta 1-
HCIIOJIb30BaHUEM Bompocst it |11 (1. 6.1)
MH(POPMAMOHHO- cobecenonanus [Keiic Ne2 (11.6.4)
KOMMYHUKAIMOHHBIX (m. 5.1, Bompochl
TEXHOJIOTHI 1-5), Tema 1.1  |Bompock Ha
CrnocoOHOCTh CTaBUTh U Pedepar 1 cobecemoBanue 20,
dbopmynupoBaTh (m.5.2) 21,22, 25(m. 6.3)

cOOCTBEHHEIE 3aJ]aUH B
MPO03  |o6pa3zoBaTenbHON
JIeITeIbHOCTH U
PKU3HEHHBIX CUTYaLUSX ISt
pereHust
nH(GOPMALIMOHHBIX 33/1a4
Cr1ocoOHOCTE BIIaAETh
CHUCTEMOM XUMHYECKHIX
3HAHU, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraroIIre

I1P602




MOHATHUSA(XUMHYECKUI
JJIEMEHT, aToM,
3JIEKTPOHHAst 000I0UKa
aToma, s-, p-, -d-
3IIEKTPOHHBIC OpOUTAIN
aTOMOB, WOH, MOJIEKYJIa,
BaJIEHTHOCTb,
SIIEKTPOOTPHIIATETBLHOCTD,
CTEIEHb OKUCIICHHUS,
XUMHNYCCKas CBA3b

Tema 1.2.
[Tepuoanueckuit
3aKOH U Ta0ymIa
J. 1. MenneneeBa

JIPO1

CrocoOHOCTH
dbopMUpOBaTH YYBCTBO
TOPJOCTH ¥ YBAKCHHS K
UCTOPUH U JJOCTUKECHHUSIM
OTEYECTBEHHOMN
XUMHYECKON HAYKU;
XUMHUYECKH TPAMOTHOE
MOBE/ICHUE B
podeccuoHaTbHOM
NEeSATETHHOCTH U B OBITY
pu 0OpalieHUH ¢
XUMHYECKUMHU
BEIICCTBAMH, MaTepHAJIaMHU
U TIPOIIECCAMH;

JIP0O4

CriocoOHOCTh U TOTOBHOCTh
K 00pa30BaHUIO U
caM000pa30BaHUIO HA
NPOTSDKEHUH BCEH JKU3HU;

MP04

CrocoOHOCTE BIAETh
BUIAMU AEITEILHOCTH IO
MOJTYYCHHIO HOBOTO 3HAHHMS

MP06

Cnocob6HOCTH hopMuU-
POBaHMUEC HAYYHOI'O TUIIA
MBIIUICHUS

MP11

CnocoOHOCTb BEIOMpATh
TEMATUKY U METObI
COBMECTHBIX JICHCTBHH C
y4€TOM OOIMX HHTEPECOB
Y BO3MOXHOCTEM Ka)10ro
YJIeHa KOJIJIEKTHBA,
IIPUHUMATh LEIN
COBMECTHOM IEATEIbHOCTH,
OpraHN30BbIBATH U
KOOPIAWHUPOBATH ICUCTBUS
10 €€ TOCTUKEHUIO:
COCTaBJIATH ILUIAH JACHUCTBHIA,
pacrpeaenaTb poJiy ¢
y4ETOM MHEHHU
Y4aCTHUKOB, 00CYKIaTh
pe3yJabTaThl COBMECTHOM

Bomnpocsl u
3alaHus JUIs
cobecenoBaHuUs
(m. 5.1, Bomrpochl
1-5), Tema 1.2

Bomnpoce! Tecta 12-
27 (n. 6.2);
Keiic Nel (1. 6.4)

Bomnpocel Ha
cobecenoBanue 23-

24( 6.3)




paboThHI

I1P603

CnocoOHOCTh
c(hopMHUPOBAHHOCTH
YMEHUH BBISBIIATH
XapaKTepHBIC IPU3HAKU U
B3aUMOCBSI3b U3YYCHHBIX
MMOHSTHUH,

Pa3znen 2. Xummnueckue peakuuu

Tema 2.1. Tunel
XUMHUYECKUX
peaKuuii

JIP02

CnocoOHOCTh U TOTOBHOCTh
K TTPOJIOJKCHHIO
00pa3oBaHUs U MOBBIIICHUS
KBaJIM(UKALNH B
n30paHHON
npodecCuoHaTBHOM
NEeSITCIILHOCTU U
00BEKTHBHOE OCO3HAHUE
POJTU XUMUYECKUX
KOMIETEHIINI B TOM

JIPO3

Cnoco6HOCTh
MCIIOJIb30BaTh JOCTHXKEHHS
COBPEMEHHON XMMUYECKOMN
HayKU U XUMHUYECKUX
TEXHOJIOTHH JJIs
MOBBIIIICHHUSI COOCTBEHHOTO
WHTEJUIEKTYaJIbHOTO
pa3BUTHUS B BEIOpaHHOMN
npodeccuoHaTbHOM
NeATeNIbHOCTH

JIPO4

CriocoOHOCTh U TOTOBHOCTh
K 00pa30BaHUIO U
caM000pa30BaHUIO HA
MIPOTSKEHUH BCEH )KU3HU

MP04

CrocoOHOCTh BIAICTh
BUJIAMU JICATEIBHOCTH 110
MOJIYYEeHUIO HOBOTO 3HAHUS,
€ro MHTEPIIPETAIINH,
npeoOpa3oBaHUIO U
NPUMEHEHHIO B PA3JIMYHBIX
y4eOHBIX CUTYAIlUsX, B TOM
YHCJIC TP CO3/IaHUM
y4eOHBIX U COIUATBHBIX
MPOCKTOB

MPO05

CrnocoOHOCTh M yMEHHE
MEPCHOCUTL 3HAHUSA B
MO3HABATENBHYIO U
MPAKTHYECKYIO 00JacTH
KU3HEIeATEIIbHOCTH;
HHTCTPHUPOBATE 3HAHUA U3
pa3HBIX MPEIMETHBIX
oOnacTeit

MP12

CoocoOHOCTh  OLICHUBATH

Bomnpoce n
3alaHus s
cobeceoBaHusA
(m. 5.1, Bompochl
1-6), Tema 2.2

Bonpocs Tecta 28-
36 (1. 6.2)

Bormpoc Ha
cobecenoBanne
27(6.3)




Kadu€CTBO CBOCTO BKJIada H

Ka)KJ10T0 y4acTHUKA
KOMAaHIbI B o0t
pe3yNbTaT o
pa3paboTaHHBIM

KPUTEPUAM, OCYIIECTBIIATH
MO3UTHUBHOE
CTPATErM4ecKoe MOBEICHHE
B Pa3IMYHBIX CHUTYAIHsIX,
MMPOSABJIATE TBOPYECTBO H
BOOOpaKEHHUE, OBITH
NHUIINATUBHBIM

I1P605

CriocoOHOCTh U yMEHHE
yCTaHaBJIMBATh
NPUHAIIE)KHOCTD
U3YyYCHHBIX
HEOPTraHUYECKUX U
OpPraHWYECKHX BEILECTB K
OTIpeIeIEHHBIM KJ1accaM |
rpymnnam coeAMHEHHUH
XapaKTEpU30BaTh UX COCTAB
U Ba)KHEMIIINE CBOMCTBA;
OTIPENICTISITh BUIBI
XUMUYECKHX CBsI3EH
(xoBaJiIeHTHas!, HIOHHaA,
MeTaJuIn4yecKas,
BOJIOPOJIHAS ) ), TUIIBI
KPUCTANTMYECKUX PEIIETOK
BEIIECTB;
KJIaccuuIpoBaTh
XUMHYECKUE PEaKIH

I1P606

Cr1ocOOHOCTE U BiIafcHUE
OCHOBHBIMHM METOIaMHU
HAyYHOTO ITO3HAHUS
BEIIIECTB U XUMHUECKHUX
gBJICHUH (HaOro1eHue,
U3MEpEHHE, SKCIIEPUMEHT,
MOJICTMPOBAHNE)

I1P607

CriocoOHOCTh U yMEHHE
MPOBOJAUTH PACUETHI O
XUMHYECKUM (popmysam U
YpaBHEHHUSM XUMHUECKHUX
peaKkurii ¢ HCIIOJIb30BAHUEM
(bU3MYECKUX BEITUYHH,
XapaKTepU3YIOIINX
BEIIIECTBA C
KOJINYECTBEHHOW CTOPOHBI:
Macchl, 00bEMa
(HOpMaJbHBIC YCIIOBHS)
ra3oB, KOJINYECTBA
BELIECTBA; HUCIOJIb30BATh

CUCTCMHBIC XUMHNYCCKHEC




3HAHUA U1 IPUHATHS
penIeHNu B KOHKPETHBIX
PKU3HEHHBIX CUTYalVsIX,
CBSI3aHHBIX C BEIIECTBAMH U
UX IPUMEHEHUEM

I1P610

CnocoOHOCTh U YMEHHE
coOmoaTh MpaBuiIa
HKOJIOTHYECKU
1eJIECO00Pa3HOTO
MOBE/ICHUA B OBITY U
TPYAOBOU IESATETbHOCTH B
LEJSIX COXPaHEHUS CBOETO
370pOBBS U OKPYKAIOIIEH
Cpenbl;

I1P611

CnocoOHOCTh ¥ YMEHHUE
PUMEHSTH 3HaHUS 00
OCHOBHBIX JOCTYITHBIX
METOAaX MO3HAHUS
BEIIECTB M XUMHYECKUX
SIBIICHUH JIJTs1 00y4JarOIUXCsI
C OrpaHUYCHHBIMHU
BO3MOYKHOCTSIMH 3JI0POBbSI

Tema 2.2.
DIIEKTPOJIN-
THYECKas
JHUCCOLMALNS U
HOHHBIA 0OMEH

JIPO3

CIIOCOOHOCTD HCIIOJIb-
30BaTh JOCTHIKEHUS
COBPEMEHHON XMMUYECKON
HAaYK{ U XUMHUYECKUX
TEXHOJOTHH JIJIs
MOBBIIIEHNUS COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOM
npodeccuoHAIBHON
eI TEIbHOCTH

JIPO4

CIOCOOHOCTH ¥ TOTOBHOCTD
K 00pa30BaHUIO U
caM000pa30BaHMIO Ha
MIPOTSKEHUU BCEH JKU3HU

JIPO8

CnocoOHOCTh OCO3HAHMS
LIEHHOCTH Hay4YHOUN
NIeSITCILHOCTH, TOTOB-HOCTh
OCYIIECTBIISATH POSKTHYIO
U MCCIIeI0-BATEIHCKYIO
eSITENb-HOCTh
WHIUBUYAJIHO U B TPYIIIC

MPO02

CnocoOHOCTh BIAJETh
HaBBIKAMH Y4eOHO-
HWCCIEI0OBATECILCKOM 1
MPOEKTHOM JI€SITEIbHOCTH,
HABBIKAMU Pa3pelIeHUs
mpo0em;

MP09

CrocoOHOCTD BIaJETh
pPa3TMYHBIME CIIOCO0AMU

Bomnpoce n
3ajaHus JUIs
cobecenoBaHus
(. 5.1, Bommpocel
1-4), Tema 2.2
Pedepar 2 (1.
5.2)

Bonpocs! Tecta 37-
47 (. 6.2)

Bormpoc na
cobecegoBanue 26,
31,32(n 6.3)




OO0IIIEHNS U B3aUMOIEH-
CTBHSI, apT'yMEHTHPOBaH-HO
BECTHU JIUAJIOT, YMETh
CcMSTYaTh KOH(IUKTHBIC
CUTYAIIHH;

MP11

CnocoOHOCTh BBIOUPATh
TEMATUKY U METOJIbI
COBMECTHBIX IEUCTBUH C
y4ETOM OOIIMX HHTEPECOB
1 BO3MOXHOCTEH Ka)/10ro
YeHa KOJUICKTHBA,
MIPUHUMATh LEIU
COBMECTHOM ACATSIBHOCTH,
OpraHU30BbIBATH U
KOOPIAWHUPOBATH ICHUCTBUS
10 €€ TIOCTUKEHUIO:
COCTaBJIATH IUIAH JICHUCTBHIA,
pacrpeaenaTb poJiu ¢
Y4ETOM MHEHHI
Y4aCTHUKOB, 00CYKAaTh
pe3yJabTaThl COBMECTHOM
paboThI

I1P608

CrocoOHOCTh U YMEHHE
TUTAHUPOBATH U BBITIOTHITH
XUMUYECKHI YKCTICPUMEHT,
MIPOBOJIMTH PCAKITUN
HOHHOTO 0OMeHa,
OTIPEICIIATH CPETy BOJTHBIX
pPacTBOPOB, KAYECTBEHHBIC
peaxiu Ha cynibgar-,
KapOOHAT- U XJIOPHU]I-
AHUOHBI, HA KATHOH
AMMOHWUSI; peIIaTh
IKCIIEPUMEHTAILHBIC
3amayn mo Temam «Me-
TayuTbl» U « Hemeramn-mbry»)
B COOTBETCTBUHU C
MPaBHJIAMHU TEXHUKH
0e30MmacHOCTH

I1P609

CriocoOHOCTb U yMEHHE
AQHAITM3UPOBATH XHUMH-
4ecKyro HH(popMaruio,
MOJIy4aeMYI0 U3 pa3HbIX
VCTOYHUKOB (CPEACTB
MaccoBoi nHpopMaIuu,
cetb lHTEpHET U 1pyrue)

KonTponbHas
pabota Nel.

3amanusg KP Nel
(m.6.1)

Pa3znen 3.CrpoeHue u cBoWcTBa HEOPraHUYECKUX BEILIECTB

Tema3.1.
Knaccudukanms,

JIP02

CnoocoOHOCTb U TOTOB-

HOCTbB K ITPOJOJIZKEHUIO

Bonpocel u
3aaHus s

Bonpocs Tecta 48-
62 (1. 6.2)




HOMEHKJIATypa U
CTpOCHHE
HEOPTaHUYECKHUX
BCIIICCTB

00pa30BaHus U MOBBIIIE-
HUS KBTH(UKAIIIH B
n30paHHO# Tpodeccuo-
HaJIbHOM J1E€ATEIIBHOCTH

JIPO8

Cr1ocoOHOCTE M 0CO3HA-HUE
[ICHHOCTH HAyYHOM
JACATCIBHOCTHU,I'OTOBHOCTh
OCYIIECTBIIATh MPOCKT-HYIO
U MCCJIeI0BATEIb-CKYIO
N1eATEILHOCTD
VHJIUBUYAJIBHO U B

rpyIme.

MPO08

CrocoOHOCTH BIIAZIETH
HABBIKAMU TIOTYICHHS
uH(popmanuu u3
HUCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITEIIEHO
OCYIIECTBIISATH TIOUCK,
aHaIIN3, CUCTEMATU3AIINI0 U
UHTEPIIPETAIHIO
UHPOPMAIINU Pa3THYHBIX
BUJIOB 1 (hopm
Tpe/ICTaBICHHS

MP09

CriocoOHOCTD BIIAIETh
Pa3TUYHBIME CIIOCO0aMU
OOIIIEHHS U B3aUMO/ICH-
CTBHSI, ApT'yMEHTHPOBaH-HO
BECTHU JIUAJIOT, YMETh
CMSTrYaTh KOH(QJIUKTHBIC
CHUTYaIlUH, Pa3BEPHYTO U
JIOTMYHO M3J1araTh CBOIO
TOYKY 3PEHUSI C UCIIOJIb-
30BaHUEM SI3BIKOBBIX
CpeicTB

MP12

CnocoOHOCTh OLIEHUBATH
Ka4eCTBO CBOET0 BKJIaaa U
KQKJOT0 y9aCTHUKA
KOMAaH/IBI B OOIIHI
pe3yabTaT 1Mo
pa3pabOTaHHBIM
KPUTEPHUSM, OCYIIECTBIIATh
MTO3UTHUBHOE
CTpaTeruvecKoe MOBEICHUE
B PA3JIMYHBIX CUTYAIHX,
MPOSIBIISATH TBOPUYECTBO U
BOOOpakeHue, ObITh
WHHAITHATUBHBIM

I1P602

CriocoOHOCTE U BaJeHUE
CHUCTEMOM XUMHYECKHIX
3HAHUM, KOTOpasi BKIIIO-
JaeT: OCHOBOIIOJIATAIOIINE

cobece10BaHUs
(m. 5.1, Bompochl
1-5), Tema 3.1
Pedepar 5
(m.5.2)

Bormpoc Ha
cobecemoBanme 33(
m6.3)




MOHSTUSI(XUMUYECKHIA
AJIEMEHT, aTOM,
AIIEKTPOHHASI 000TI0UYKa
aToma, s-, p-, -d-
AIIEKTPOHHBIE OPOUTATU
aTOMOB, MOH, MOJIEKYJa,
BaJICHTHOCTb, 3JIEKTPOOT-
pHULIATETTLHOCTD, CTETICHB
OKHUCIICHUS, XUMUYECKas
CBSI3b, MOJIb, MOJISIPHAS
Macca, MOJISIPHBIN 00bEM,
KPUCTAJUINYECKAs] PELIET-
Ka, TUIIbI XUMHYECKUX
peakiuil (OKHUCIUTEIBHO -
BOCCTAHOBUTEJIbHBIE, IK30-
U DHAOTEPMUYECKHE ,
peaxIu HOHHOTO 0OMe-
Ha), pacTBOP, DJICKTPOIIH-
TbI, HE3JIEKTPOJIUTHI,
AIEKTOPOIUTHYECKAS
UCCOLMALNs, OKUCITU-
TE€Jb, BOCCTAHOBUTEIb,
CKOpPOCTh XUMHYECKOU
peaKIi, XUMHUYECKOE
paBHOBECHE, TEOPUH U
3aKkoHbl. Teopus
ANEKTPOIUTUYECKOMN
MCCOLMALUN, IEPUOIN-
yeckuit 3akoH J[. 1.
MenneneeB, 3aK0H
COXpaHEHHUSI MACCHI.

I1P603

CriocoOHOCTh U yMEHHE
BBISIBJISITH XapaKTepHbIE
NPU3HAKH U B3aUMOCBSI3b
W3yYCHHBIX MTOHATHIA,
PUMEHSTH COOTBETCTBY-
IOLIUE TTOHSATHUS TIpU
OTMCAaHUM CTPOCHUS U
CBOICTB HEOPraHUYECKUX U
OpPraHUYECKHX BEIIECTB U
UX MpEBpaILCHUH;

I1P604

CnocoOHOCTh B YMEHHUE
UCIIOJIb30BaTh HAMMEHO-
BaHUS XUMHUECKHUX
COEIMHEHUH 110
Homenkiarype [UPAC.

I1P609

CnocoOHOCTh B YMEHHUE
AHAJIM3UPOBATb XUMU-
YECKYI0 HHPOPMAILIHUIO,
MOJy4aeMyI0 U3 Pa3HbIX
HMCTOYHHUKOB (CPEIICTB
MaccoBOM nH(popMaIny,




ceTb VIHTEpHET U pyrue)

Tema 3.2. ®usuko-
XUMHYECKHE
CBOMCTBaA
HEOPraHUYeCKUX
BEIIECCTB

JIP02

CriocoOHOCTP K TIPOJIOJT-
YKEHUIO 00pa30BaHUs U
MOBBIIICHUS KBATU(UKAITUH
B M30paHHOH Mpo-
(beccrHoHATBEHOW JIesTENb-
HOCTH

JIPO3

CnocoOHOCTh K HCIOJIb-
30BAHHIO JOCTHXKECHUHN
COBPEMEHHON XUMUYEC-KOM
HayKH

JIPO4

CnocoOHOCTh ¥ TOTOB-
HOCTb K 00pa30BaHUIO U
caM000pa30BaHMIO Ha
MPOTSKEHUH BCEU KU3HU

JIPO8

CnocoOHOCTh U OCO3HA-HHUE
LIEHHOCTY Hay4YHOUN
1€ATEILHOCTH, TOTOB-HOCTh
OCYIIECTBIIATH MPOCKTHYIO
U MCCJIeIOBA-TEIIbCKYIO

eI TEIbHOCTD

MPO3

C110cOOHOCTE U TOTOB-
HOCTB K CAMOCTOSITENb-
HOMy HOI/ICKy METOO0B
PEIICHHUS MPAKTUICCKUX
3a7a4, MPUMEHEHUIO
pa3IUYHBIX METOIOB
IIO3HAHUA

MP06

CnocoOHOCTh BIAJETh
Hay4YHBIM THUIIOM MBbIIILJIE-
HUSI, BIAJETh HAYYHOU
TEPMHUHOJIOTHUEH, KITFoUe-
BBIMH ITOHSITHSIMU U
METOIaMH

MPO7

CnocoOHOCTH K TIPOT0JI-
YKEHHIO0 00pa30BaHus U
TTOBBIIIICHHSI KBATH(HKA-
MU B H30paHHOM IIPO-
(dheccroHaIbHOM esITeINb-
HOCTH

I1P603

Cnoco6HocTh hopmupo-
BaTh YMCHHS BBISIBIISITh
XapaKTepHbIC IPU3HAKH U
B3aUMOCBSI3b H3Y4YCHHBIX
MMOHSTHUH,

I1P604

CriocoOHOCTh U YMEHHE
HCII0JIb30BATh HANMEHO-
BaHUS XUMHYECKHX COE-
MUHEHUH 110 HOMEHKJIA-
Type IUPAC

I1P606

CHoocoOHOCTB K BJIAJICHUIO

Bonpocel n
3aJaHus U1
cobecenoBaHus
(m. 5.1, Bompochl
1-4), Tema 3.2
Pedepar 4 (1.
5.2)

Bormpocs! Tecta
63-76 (1. 6.2)

Bomnpocs! Ha
cobecenoBaHme

35-41( 6.3)




OCHOBHBIMHM METOJaMH
HAY4YHOT'O TTO3HAHMS
BEIIECTB U XUMUYECKHUX
sBIICHUI (HaOJIt0IeHHe,
MU3MEpPEHHE, SKCIIEPUMEHT,
MOJICIMPOBAHUE)

I1P609

CriocoOHOCTB
AHAITU3UPOBATh
XUMHUYECKYI0 HH(OPMAIIHIO

Tema 3.3.
Nnentuduxanus
HEOPraHUYECKHUX
BEIIECTB

JIPO3

Cnoco6HOCTh UCTIONB-
30BaTh JTOCTHKECHUS
COBPEMEHHON XUMHUYEC-KOU
HAayKU U XUMHUYECKUX
TEXHOJIOT Il J1J151 TTOBBIIIIE-
HUS CBOETO YPOBHS

JIPO7

CnocoOGHOCTh B COBEpP-
IICHCTBOBAHHUE SA3BIKOBOM U
YUTATENIbCKOU KYJIbTY-PbI
KaK Cpe/ICTBa B3aUMO-
TIEVCTBUSI MEXKY JIOJAbMU U
MO3HAHUS MUPA

MPO1

CriocoGHOCTb U yMEHHE
CaMOCTOSITENIBHO (OopMy-
JTMPOBATH U AKTyaJIU3U-
poBath mpobsiemy, pac-
CMaTpuBaTh €€ BCECTO-
pOHHE,

MPO3

C110cOOHOCTE U TOTOB-
HOCTB K CAMOCTOSITENb-
HOMy HOI/ICKy METOO0B
PEIICHHUS MTPAKTUICCKUX
3a/1ad,

I1P605

CriocoOHOCTh U yMEHHE
yCTaHaBJIMBATh
MPUHAJICKHOCTh
N3Y4YEHHBIX
HEOPraHWYECKUX U
OpraHUYEeCKHUX BEIIECTB K
OIpeIeNIEHHBIM KJlacCaM U
rpynnamM coeuHEHUN
XapaKTEpPU30BaTh UX COCTAB
1 Ba)KHEMIIIE CBOMCTBA;

I1P608

CnocoOHOCTh M YMEHHUE
MJIAHUPOBATH U BBITIOTHATH
XUMUYECKUN SKCTIEPUMEHT
(mpeBparteHus
OpraHUYEeCKHUX BEILECTB
MIPU HATPEBAHHH, TTOTY-
YEHUE ITUIICHA U U3yYeHUE
€T0 CBOMCTB, KAUECTBCHHEIC
pEeaKIK Ha aJIbJIETUbI,

Bomnpocer n
3alaHus s
cobecenoBaHusA
(m. 5.1, Bompochl
1-4), Tema 3.3

Bormpocs! Tecta 77-
101 (1. 6.2)




Kpaxmall, YKCYCHYIO
KHCJIOTY; ICHATYpaIus
OEJIKOB MPH HATPEBaHHH,
[IBETHBIE PEAKIIUU OCITKOB;

I1P609

CriocoOHOCTh U yMEHHE
aHAJIM3UPOBATh XUMHU-
YeCKyI0 HH(OpMAIHIO,
HOJIy4aeMYI0 U3 pa3HbIX
MCTOYHUKOB (CPEACTB
MaccoBOM nHpopmanuy,
ceTh MHTEpHET U Apyrue)

KonTponbHas
pabota No2.

Samaaus KP Ne2
(m.6.1)

Paznen 4. Ctpoenue

U CBOWCTBA O

praHN4YC€CKUX BCIICCTB

Tema4.1.
Knaccudukanus,
CTPOCHHE H
HOMEHKJIaTypa
OpPTaHUYECKHIX
BEIIIECTB

JIPO1

CrocoOHOCTh K XUMHUYECKU
rPaMOTHOMY MOBEJCHUIO B
podeccuoHaTbHOM
NEesATENb-HOCTU U B OBITY
pu 00pare-HuM C
XUMHUYECKUMH Belle-
CTBaMU

JIPO3

CriocoOHOCTB
MCIIOJIb30BATh JOCTHKECHHS
COBPEMEHHON XMMUYECKOMN
HAyKU 11 TOBBILICHUS
CBOEr0 ypOBHS

MP06

CrocoOHOCTh BIAICTh
HAyYHBIM TUIIOM
MBIIUICHHS, BIAJCTh
Hay4YHOU TEPMUHOJIOTHUEH,

MP11

CnocoOHOCTH BEIOMpATH
TEMATUKY U METOJIbI
COBMECTHBIX JEUCTBUH C
y4€TOM OOIMX HHTEPECOB
U BO3MOKHOCTEN KaXKI0r0
YJIeHa KOJIJIEKTHBA,
MIPUHUMATh LEIN
COBMECTHOM IEATEIbHOCTH,
OpraHH30BbIBATH U
KOOPIAWHUPOBATH JICUCTBUS
10 €€ TOCTUKEHUIO:
COCTaBJIATH ILUIAH JACHUCTBHIA,
pacrpeaenaTb poJiy ¢
y4ETOM MHEHHUU
Y4aCTHUKOB, 00CYKAaTh
pe3yJabTaThl COBMECTHOM
paboThI

MP14

CHoocoOHOCTE IIOCTOSTHHO
HOBBIIIATH CBOU
00pa3oBaTebHBIN 1

KYJIbTYPHBIN YPOBEHb;

Bomnpocsl u
3alaHus AJIs
cobece0BaHusA
(. 5.1, Bomrpochl
1-7), Tema 4.1

Bormpocs! Tecta
102-111 (1. 6.2)
Keiic 3 (11.6.4)

Bormpocs! Ha
co0ecei0BaHNE

1,2(11 6.3)

Bomnpoc Ha
cobeceoBaHue

34( 6.3)




I1P602

CnocoOHOCTh U BIIaJICHUE
CHUCTEMOM XUMHYECKIX
3HaHW, KOTOpask BKIIOYAET
OCHOBOITOJIArAOIIHE
MOHSITUS: YTICPOTHBIN
cKeleT, (PyHKIIMOHATbHAs
rpyImna, pajaukal,
HU30MEpHs,
TOMOJIOTHYECKHH Psiji,
TOMOJIOTH, YTJICBOIOPOJIBI,
KHUCTIOPOJI, a30T-
coJiepyKaIue COSTUHHMS, 1

Ap.

I1P603

CnocoOHOCTh BBISBIIThH
XapaKTEPHbIE IPU3HAKU U
B3aUMOCBA3b U3YYEHHBIX
MMOHSATHH,

[1P604

CriocoOHOCTh U yMEHHE
UCTIOJIb30BATh
HomeHkiatypy IUPAC

I1P612

CrocoOHOCTH
HCIIOJIH30BATh PEIIbEPHO
TOYCYHYIO CUCTEMY
o6o3Hauenwuit JI. bpaiins
TSI 3aTTFICH XUMHYECKHIX
(bopMyIT IS CIETIBIX U
CIa00BUISIINX
00ydJaronmxcst

Tema 4.2. CBoiicTBa
OpraHUYECKUX
COeIUHEHUN

JIP02

CnocoOGHOCTH K
MIPOJOHKEHUIO
00pa3oBaHUs U TTOBBIIICHUS
KBaJTM(DUKAIINH B
n30paHHOM
npodeccuoHaIBHON

e TeTbHOCTH

MPO02

CrocoOHOCTD BIaETh
HaBbIKaAMU y4eOHO-
HACCIIEBAaTSIILCKON 1
MPOEKTHOM J1eATeIHbHOCTH,
HaBBIKAMU Pa3perIcHUs
npobiem

MP12

CnocoOHOCTh OLICHUBATh
KaueCTBO CBOEr0 BKJIA/a U
KaXJIOT0 Y4aCTHHKA
KOMaHIbI B OOIIHIA
pe3yibTaT 1Mo
pa3pabOTaHHBIM
KPUTEPHSIM, OCYIIECTBIISATh
[TO3UTHBHOE
CTPATETUYECKOE MOBEICHUEC
B PA3JIMYHBIX CUTYAIUsIX,

Bomnpoce n
3alaHus s
cobecenoBaHus
(m. 5.1, Bommpochl
1-8), Tema 4.2

Bormpocs! Tecta
112-123 (1. 6.2)
Keiic 4 (11. 6.4)

Bormpocs! Ha
cobecenoBanme 40-
43(6.3)

Bormpocs! Ha
cobecegoBanue 3-

19( 6.3)




MPOSIBIISATH TBOPUYECTBO U
BOOOpakeHue, ObITh
WHHUIUATHBHBIM

I1P606

CnocoOHOCTh BIaJETh
OCHOBHBIMHM METOIAMHU
HAy4YHOTO ITO3HAHUS
BEIECTB U XUMHUUIECKHUX
SIBJICHUH (HaOJII0IeHue,
HU3MEpEHUE, SKCIICPUMEHT,
MOJICJTUPOBAHUE);

I1P609

CnocoOHOCTD
chopMHUpPOBATH YMECHHE
AHAITM3UPOBATh
XUMUYECKYIO
nHpopmanuio,
MOJy9aeMyI0 U3 Pa3HbIX
HCTOYHUKOB(CPE/ICTB
MaccoBOM nH(popMaInuy,
ceTb IHTEpHET U Ipyrue);

I1P611

CnocoOHOCTh MPUMEHSITh
3HaHMS 00 OCHOBHBIX
TTOCTYITHBIX METOJIaX
MO3HAHUS BEIIECTB U
XUMHYECKHUX SIBICHUH TSI
00yyJaromuxcs ¢
OTrPaHUYCHHBIMU
BO3MOXXHOCTSIMU 37J0POBBS;

Tema 4.3.
Nnentuduxanuys
OpraHNYECKHUX
BEIIECTB, UX
3HAaYEHUE U
MIPUMEHEHHUE B
OLITOBOM U
MPOU3BOACTBEH- HOU
IESITEILHOCTH
yeJioBeKa

JIPO3

CnocoOHOCTh
HCIIOJTH30BATh JOCTHKCHHS
COBPEMEHHON XUMUYECKON
HAyKH W XUMHYECKHUX
TEXHOJIOTUH JUIS
MOBBIIIEHHUS] COOCTBEHHOT'O
MHTEJUIEKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOMN
npodeccuoHaIbHOM

MPO3

CriocoOHOCTh K CaMOCTO-
STEIILHOMY TTOUCKY
METOJIOB PELICHUS
MPAKTUYECKHX 3a-71ad,
MPUMEHEHHUIO Pa3JIMYHbIX
c1oco0o0B pacro3HaBaHU
OpraHUYeCKHUX BEIIECTB HA
pUMepe albJIerHI0B,
CIIUPTOB, YIJIEBOJIOB,
YKCYCHOM KUCIIOTBI, Oelka
Y T.I1.) C UCITOJIb30BaHUEM
uX (PU3UKO-XMMHUECKHUX
CBOMCTB U XapaKTEPHBIX
KaueCTBEHHBIX PEaKIIUM.

MPO05

CnocoOHOCTh YMETh Tiepe-

Bomnpocel n
3ajaHus Ui
co0ece0BaHusA
(1. 5.1, BomIpOCHI
1-5), Tema 4.3

Keiic 5 (1. 6.4)
Bormpocs! Ha

cobecenoBanue
7,9,11-13,17




HOCHUTh 3HAHHS B
MI03HABATEIBHYIO U
NPaKTHYECKYIO 001aCTH
KHU3HEACATCIIBHOCTH,
UHTETPUPOBATh 3HAHUS U3
pa3HI)IX HpeJIMCTHI)IX
obacreit;

MPO7

CnocoOHOCTh K
IPOOTHKCHUTO
00pa3oBaHUs M MOBBIIICHUS
KBaJTH(HUKAINN B
n30paHHOM
npodeccHoHAIBHOM
IeSITCIIbHOCTH u
00BEKTHUBHOE OCO3HaHUE
pPOJIN XMUMHYECKUX KOMIIC-
TCHITUM B 3TOM;;

I1P601

CrocoOHOCTH
chopmupoBaTh
MpeACTaBICHUS: O
XUMHYECKON
COCTaBJISIFOILEH
€CTECTBEHHOHAYYHOM
KapTUHBI MUPA, POJIU
XMUMHH B TO3HAHUU
SBJICHUM IPUPOJIBI, B
(bopMUPOBAHUY MBIIUICHUS
U KyJIbTYpPBI JINYHOCTH, €€
G yHKIIMOHATBHOU TPaMOT-
HOCTH, HEOOXOTUMOM I
pEIIeHUs TPAKTHUECKHUX
3a/1a4 ¥ IKOJIOTHYECKU
000CHOBAaHHOTO OTHOIICHHUS
K CBOEMY 3JI0POBBIO U
MIPUPOIHON Ccpenie

I1P609

CnocoOHOCTD
c(hopMHUPOBATH YMECHHUS
AHAITU3UPOBATh
XUMHUYCCKYIO
uHpopmanuro,
MOJTy4aeMyI0 U3 Pa3HBIX
HMCTOYHUKOB(CPEACTB
MaccoBOW MH(pOpMallny,
ceTh VIHTEpHET U Apyrue);

I1P611

CriocoOHOCTh U yMEHHE
PUMEHSTh 3HaAHUS 00
OCHOBHBIX JOCTYITHBIX
METOAaX TO3HAHUS
BEIIECTB U XUMUYECKHX
SIBIICHUH J1J151 00yJaronuxcst
C OrpaHUYEHHBIMHU
BO3MOYKHOCTSIMH 3JI0POBbSI




I1P612

CnocoOHOCTh
HCIIOJIB30BaTh PEIbEPHO
TOUYCYHYIO CUCTEMY
o0o3nauenuii JI. bpaiins
TUTSL 3aITUCH XMMHYECKIX
dbopMyI s CIENbIX U
C1a0OBUASIIINX
00ydJaronmxcs

KonTponbHas
pabora No 3.

3ananus KP Ne3 (1.
6.1)

Pa3nen. 5. Kunetuueckue u te

peaxkuuit

PMOAVMHAMUYCCKHUEC 3aKOHOMEPHOCTHU NPOTEKAHHUA XUMHUICCKHUX

Tema 5.1. Cxopoctb
XAMUYECKHUX
pEaKLHA.
Xumudeckoe
paBHOBECHE

JIP02

CnocoOHOCTb K
IPOIOTKCHHTO
0o0pa3oBaHUs U MOBBIIIIE-
HUS KBaJTU(UKAIIIU B
n30paH-HOI
npodeccuoHaTbHON
NeSITCILHOCTU U
00BEKTHBHOE OCO3HAHUE
POTTU XUMUYIECKUX
KOMIICTCHIIUH B OTOM;

JIPO3

CIOCOOHOCTH
HCII0JIb30BATh JOCTHKEHHS
COBPEMEHHON XMMUYECKOMN
HaYK{ U XUMHUYECKUX
TEXHOJIOTHH JJIs
MOBBIILIEHUS] CBOETO YPOBHS
B MTpoQeCCHOHATHHON
NeATeNIbHOCTH

JIPO8

CriocoOHOCTb OCO3HAHMS
LIEHHOCTU Hay4YHOUN
NEeATEIIbHOCTH, TOTOBHOCTD
OCYILECTBIATH MPOEKTHYIO
U UCCIIEA0BATEIBCKYIO
N1EeATEIIBHOCTh
WHJUBUYAJIbHO U B TPYyIIIIE

MPO1

CHocoOHOCTh ¥ yMEHHUE
CaMOCTOSITEIILHO
dbopmynupoBaTh U
AKTYyaJIU3UPOBAThH
npoOyemMy, paccMaTpUBaTh
€€ BCECTOPOHHE,
OIIPEICIIATD 1IEeIIH

e TeIIbHOCTH, 33]1aBaTh
napameTpbl U KPUTEPHU HX
JOCTH)KCHUS], BHOCHTb
KOPPEKTHUBHI B
NIeSTeIIbHOCTD, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLICHUBATh PUCKH

Bomnpocsl u
3alaHus JJIs
cobece0BaHusA
(. 5.1, Bomrpochl
1-11), Tema 5.1

Bomnpocsl Tecta
125-134 (1. 6.2)

Keiic 4 (1. 6.4)
Bomnpoce! Ha
cobecenoBanne? 8-

30(11 6.3.)




MOCJIEICTBUI I€ATEIbHOCTH

MPO02

CnocoOHOCTD BIaICTh
HaBBIKAMU y4eOHO-
HCCIIE0BATENIBCKOM U
MPOEKTHOM 1€ TEIBbHOCTH,
HAaBBIKAMU Pa3pEILICHUS
pooJiem;

MPO3

Cr10cOOHOCTBH ¥ TOTOBHOCTD
K CAMOCTOSTEIbHOMY
HOI/ICKy METOOI0B peH_IeHI/ISI
NPaKTHYECKHX 3a/1a4,
HpI/IMeHeHI/IIO pa3J’II/I‘IHBIX
METOIOB ITO3HAHUS

MPO06

CrocoOHOCTD BIaJETh
Hay4YHBIM TUIIOM
MBILUICHHUS], BIAACTh
Hay4HO! TEPMHUHOJIOTHUEH,
KIIIOYEBBIMH MTOHATHAMH U
METOIaMU

MPO7

Cr1ocoOHOCTE BBIIBUTATh
HOBBIE UJIEH, MTPEITIaraTh
OPUTMHAJIBHBIE TTOAXO0IbI U
peLIeHUs

MP11

CriocoOHOCTh BHIOMPATH
TEMATHKY U METObI
COBMECTHBIX JICHCTBHH C
y4ETOM OOIIMX UHTEPECOB
1 BO3MOXKHOCTEH KaKI0I0
YyJIeHa KOJIJICKTHBA,
MPUHUMATH 1ETH
COBMECTHOM JIEATEIBHOCTH,
OpraHu30BbIBaTh U
KOOPAWHUPOBATH I€UCTBUS
0 €€ TOCTHKECHUIO:
COCTAaBJIATH IJIaH JICUCTBUM,
pacnpeneiisaTh poju ¢
y4€TOM MHEHUU
Y4aCTHUKOB, 00CYKAaTh
pe3yJabTaThl COBMECTHOU
paboTHI

MP12

Cr1ocoOHOCTE OIICHUBATh
Ka4eCTBO CBOETO BKJIaaa U
KQKIOT0 y9aCTHUKA
KOMAaH/IBI B OOIIHH
pe3yabTaT 1Mo
pa3paboTaHHBIM
KPUTEPUSM, OCYIIECCTBIISATh
MTO3UTUBHOE
CTpaTEeruvecKoe MOBeICHNE
B PA3IMYHBIX CUTYAIHIX,
MPOSIBIISATH TBOPUYECTBO U




BOOOpakeHue, ObITh
MHUIINATUBHBIM

MP15

CriocoOHOCTh U YMEHHE
11aBaTh OLCHKY HOBBIM
CUTyallusdIM, BHOCUTH
KOPPEKTHUBHI B
JCATCIIBHOCTDh, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB
eIsIM

I1P608

CriocoOHOCTh U YMEHHE
IUTAHUPOBATh U BBIMOIHATH
XUMHYECKHI SKCIIEPUMEHT
(mpeBpateHus
OpraHMYECKHX BEIIECTB
IIPYU HAarpEeBaHUU,
MOJIy4YEHUE 3TUJIEHA U
W3Yy4EHHUE €ro CBOICTB,
KaueCTBEHHbBIC PEAKIMY Ha
aJbJIeTU/IbI, Kpaxmall,
YKCYCHYIO KUCJIOTY;
neHaTypanus 0elIKoB Mpu
HarpeBaHUU, I[BETHHIC
peakuuu OeIKoB;

I1P609

CnocoOHOCTb
dbopMUpOBaTH YMEHUS
AHAITM3UPOBATh
XUMHYECKYIO
nHdopmanuio,
MOJTy4aeMYI0 U3 Pa3HBIX
HCTOYHUKOB(CPE/ICTB
MaccoBOM nHpopManuy,
ceTb IHTEpHET U Ipyrue);

Paznen 6. PactBOpbI

Tema 6.1. [Torsgatue o
pacTBopax

JIPO1

CnocoOHOCTh U
c(hopMHUPOBAHHOCTH
qyBCTBA FOPIOCTH U
YBa)KCHUS K UICTOPUU U
TTOCTHKCHUSM
OTEYECTBEHHOMN
XHMHUYECKOW HAYKU;
XUMHUYECKH IPAaMOTHOE
MOBE/ICHUE B
npodeccruoHaIbHOI
NEeSATETHHOCTH U B OBITY
IpH1 0OpaIIEeHUH C
XUMHUYECKHUMHU
BEIICCTBAMHU, MaTepHaIaMU
U TIpoIlecCaMu

JIPO2

CriocoOHOCTh U TOTOBHOCTh
K TIPOJIOJDKCHHUIO
00pa3oBaHUs U OBBIIICHUS

Bomnpoce! u
3alaHus ISt
cobecenoBaHusA
(m. 5.1, Bompochl
1-4), Tema 6.1 —
6.2

Bonpoc 26 (1 6.3)




KBaJU(UKAINH B
n30paHHOMN
npoeCCHOHATLHON
EITENLHOCTH U
00BEKTHBHOE OCO3HAHUE
POJIH XMMHYECKHX
KOMIIETEHIIMI B YTOM

JIPO3

CHOCOOHOCTB MCII0JIb30BaTh
JTOCTH>KEHUS] COBPEMEHHOU
XUMHUYECKON HAYKU U
XUMHUYECKUX TEXHOJIOT U
JUTS1 TIOBBILLICHUS
COOCTBEHHOTO
MHTEIJIEKTYaJIbHOTO
pa3BUTHUS B BBIOpaHHOM
npodeccuoHaIbHON

e TEeIbHOCTU

JIPOS

CrocoOHOCTH
chopmupoBaTh
9KOJIOTHUYECKYIO KYIbTYPY,
MOHUMATh BIIHSHHE
COIMAITLHO-YKOHOMHUYECKUX
MPOLIECCOB HAa COCTOSTHUE
MIPUPOJTHON U COLIMATBHOMN
Cpelibl, OCO3HAHHE
r7100a7BpHOTO XapaKTepa
HKOJIOTMYECKUX MPoOIeM

JIPO6

CnocoOHOCTh K HEMPHUATHIO
NEVCTBUIA, IPUHOCSIIINX
BpEJl OKpYKalolleu cpeie

MPO3

CIOCOOHOCTH ¥ TOTOBHOCTD
K CaMOCTOHTeHBHOMY
MIOMCKY METOJIOB PEIICHHS
MPAKTUYECKHX 3aJ1a4,
MPUMEHECHHIO Pa3IUNIHBIX
METOHO0B IMO3HAHUSA

MP04

CHooco0OHOCTh OBJIAJICHUEM
BUAaAMU OCATCIIBHOCTH 110
MOJIYYCHHUIO HOBOTO 3HAHUS

MP14

Crnioco6HOCTb K (hopMu-
POBaHUIO U MPOSBICHUIO
HIMPOKOH 3pyAULIMU B
Pa3HBIX 00JACTSIX 3HAHUM,
MOCTOSIHHO IOBBIIIATH CBOM
00pa3oBaTebHBIN U
KYJIbTYpPHBII YPOBEHb;

I1P607

CriocoGHOCTb U yMEHHE
MIPOBOAUTH PACUETHI 110
XUMUYECKUM (opMyiIaM U
YPAaBHEHUSIM XUMHUYECKHUX
peakLuil C UCIIOJIb30BAHUEM




(bu3MYECKUX BEITUYHH,
XapaKTepU3YIOIIHNX
BEILIECTBA C
KOJIMYECTBEHHON CTOPOHBI:
MAacCCOBOM J0JIA
pacTBOPEHHOTO BEIIECTBA,
Macchl, 00bEMa
(HOpMaJIbHBIE YCIIOBUS)
razoB, KOJINYECTBA
BEILIECTBA;

[1P610

CriocoOHOCTh U yMEHHE
co0JII01aTh MpaBMIIa
9KOJIOTUYECKU
1es1ecoo0pa3zHoOro
[IOBE/ICHUS B OBITY U
TPYIOBOM AEATEILHOCTH B
HEJISIX COXPAHEHUS CBOETO
310POBbs U OKPYXKaroLen
CpeIbl; yIUTHIBATh
OIAaCHOCTh BO3JICHCTBHS Ha
YKHBBIE OPTaHU3MBI
OIpeIeIEHHBIX BEIECTB,
MIOHUMas CMBICTT
MOKa3aTess MpeienbHOM
TIOITYCTUMOM
KOHIIEHTPAIUH

I1P611

CrnocoOHOCTh ¥ yMEHHE
NPUMEHSTH 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX
METOJIaX TIO3HAHHUS
BEIECTB U XUMUYECKUX
SIBIICHUH JIJTs1 00y4JarONUXCsI
C OTpaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBbSI

Tema 6.2.
HccnenoBanune
CBOMCTB PacTBOpPOB

JIPO3

CriocoOHOCTP OBIIAETH
YMEHHUEM HUCIIOIb30BATh
JTOCTH>KEHUS] COBPEMEHHOU
XMUMUYECKON HayKH U
XUMHYECKHX TEXHOJIOTHI
U1 TOBBIILICHUS
COOCTBEHHOTO
UHTEJUIEKTYaJIbHOTO
pa3BUTHUS B BEIOpaHHOMN
npodeccruoHaIbHON
NeATEIbHOCTH;

JIP0O4

CrocoOHOCTh
HCIOIb30BaTh JOCTHIKCHUS
COBPEMEHHON XMMUYECKOMN
HAaYKU U XUMHUYECKUX
TEXHOJIOTHH JIIsS
MOBBIIIICHUS COOCTBEHHOT'O
WHTEJJIEKTYyaJIbHOTO

Bomnpocsl u
3aaHus IS
co0ecenoBaHus
(m. 5.1, Bomrpochl
1-4), Tema 6.1 —
6.2

Pedepar 3 (m.
5.2)

Bompocs! Tecta
135-139 (1. 6.2)
Keiic 4 (11. 6.4)




pa3BUTHUS B BEIOpaHHOU
podeccuoHaNTbHOM
NeSATETLHOCTH

MPO02

CnocoOHOCTb BIAICTh
HaBbIKaMH y4eOHO-
HCCIIE0BATENIBCKOMN U
MPOEKTHOM 1€ TEIbHOCTH,
HaBBIKAMH Pa3peILICHUS
po0em;

MPO7

Cr10cOOHOCTE BBIIBUTATH
HOBBIE UJCH, TIPEIaraTh
OPUTHUHAJIBHBIC TIOJIXO/IbI U
peIICHIS

[1P607

CnocoOHOCTh U yMEHHE
MIPOBOJUTH PACUETHI IO
XUMHUYECKUM (popmysam u
YPaBHEHUSM XUMHUECKHUX
peaKrii ¢ HCIIOJIb30BAHUEM
(bU3HYECKUX BEITUYHH,
XapaKTepU3YIOIINUX
BELIECTBA C
KOJINYECTBEHHOW CTOPOHBI:
Macchl, 00bEMa
(HOpMaJbHBIC YCIIOBHS)
razoB, KOJINYECTBA
BELIECTBA; HCIIOIb30BATh
CHUCTEMHbIE XUMUYECKHE
3HAHUSA JUIA IPUHSITUS
pELICHUI B KOHKPETHBIX
YKU3HEHHBIX CUTYaIHsIX,
CBSI3aHHBIX C BEIIECTBAMH U
UX IPUMEHEHHEM

I1P609

CnocoOHOCTb
(dbopMHpOBATH YMEHUS
aQHAITM3UPOBATh
XUMHUYECKYIO
nHpopmanuio,
MOJy4aeMyI0 U3 pa3HbIX
HMCTOYHHUKOB(CPEICTB
MaccoBOM nHpopMaIuy,
ceTb IHTEpHET U Ipyrue);

I1P610

CnocoOHOCTh B YMEHHUE
co0IIr01aTh MpaBHiIa
HKOJIOTHYECKU
1eecoo0pa3Horo
MOBE/ICHUA B OBITY U
TPYAOBOU IESATETBHOCTH B
LEJSIX COXPaHEHUS CBOETO
3I0POBbS M OKPYXkKarolen
Cpelbl; YIUTHIBATh
ONAaCHOCTh BO3/ICHCTBUS Ha




YKUBBIE OpPraHU3MBI
OIpPEIENEHHBIX BEMIECTB,
MIOHUMAasl CMBICII
MTOKa3aTeltsl MpeaeIbHON
JIOIIyCTUMOU
KOHOCHTpalunu

I1P611

CriocoOHOCTh U yMEHHE
HIPUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX
METO/[aX MO3HAHUSI
BCIICCTB U XUMHUYCCKUX
SIBJICHHUU [Tl 00y4aroLuXCst
C OIrpaHNYCHHBIMUA
BO3MOYKHOCTSIMU 3/I0POBBsI

Pazgen 7. Xumus B ObITY ¥ IPOU3B

OJICTBEHHO JIeSITENLHOCTH YEI0BEKA

Tema 7.1. XuMmus B
OBITY U
MPOU3BOJACTBEHHOMN
JIeSATCIIbHOCTH
yeJioBeKa

JIPO1

CnocoOHOCTb U
c(hopMHUPOBAHHOCTH
YyBCTBA FOPAOCTU U
YBa)KCHUS K HCTOPUU U
TTOCTHKEHUSIM
OTEYECTBEHHOMN
XHMHUYECKOW HAYKU;
XUMHUYECKH IPAaMOTHOE
MOBE/ICHUE B
npodeccuoHaIbHON
NEeSATEIbHOCTH U B OBITY
Ipy1 0OpalIeHUH C
XUMHYECKHUMHU
BEIIICCTBAMHU, MaTepHaIaMu
U TIpoIlecCaMu

JIP02

CrrocoOHOCTE B TOTOBHOCTD
K MIPOJIOJIKCHHIO
00pa3oBaHUs U TTOBBIIICHUS
KBaJTM(DUKAIINH B
n30paHHOM
npodeccuoHaIbHOM
TeITEILHOCTH U
00BEKTHBHOE OCO3HAHHUE
POJI XUMUYECKUX
KOMIIETEHITUM B 3TOM

JIPO4

CrocoOHOCTh U TOTOBHOCTh
U CIIOCOOHOCTH K
00pa3oBaHUIO U
caM000Opa30BaHUIO HA
MIPOTSKEHUM BCEH JKU3HU

MPO02

CnocoOHOCTh BIAACTh
HaBBIKAMH Y4eOHO-
uccieno-
HUCCIIEA0BATEILCKON U
MIPOEKTHOM JI€SITEIBbHOCTH,

HaBbIKaMU paspCUICHUA

Bomnpocer n
3alaHus s
cobecenoBaHusA
(m. 5.1, Bompochl
1-8), Tema 7.1
Pedepar 6, 7 (1.
5.2)

Bomnpocs! Ha
cobecenoBanuned 3-

45( 6.3)




npobiewm;

MP04

CnocoOHOCTD BIaICTh
BUJIa-MU JESATEILHOCTH 110
MOJIy4YEHUIO HOBOT'O 3HAHUA,
€ro UHTEpIIpEeTaIuH,
peoOpa3o0BaHUIO U
MPUMEHEHHUIO B PA3TUYHBIX
y4eOHBIX CUTYyaIHsIX, B TOM
YUCJIEe TIPU CO3/IaHUHU
y4eOHBIX U COIHMAIbHBIX
MIPOEKTOB;

MPO05

CriocoOHOCTh U YMEHHE
NEPEHOCUTH 3HAHUS B
MO03HABATEIBHYIO U
MPaKTUYECKYIO 00JIaCTH
YKU3HEICATEIIbHOCTH,
WHTETPUPOBATh 3HAHUS U3
pasHBIX MTPEIMETHBIX
obnacrei

MPO8

Croco0OHOCTH BIIAIETH
HABBIKAMU TIOTYYCHHUS
nH(popManuu u3
HMCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITEIIEHO
OCYIIECTBIISATH TIOUCK,
aHaIIN3, CHCTEMATH3AIINIO U
HUHTEPIIPETAIHIO
UHPOPMAIINU Pa3THIHBIX
BUJIOB U (hopM
NpeICTaBICHHS

MP09

CrocoOHOCTD BIaJETh
pPa3TUYHBIME CIIOCO0AMU
0oO1IeHNS U
B3aNMMOICHCTBUSI

MP12

CnocoOHOCTh OIICHUBATH
Ka4eCTBO CBOETO BKJIAJa U
Ka)KIOr0 y4aCTHUKA
KOMaHIbI B OOIIHIA
pe3ynbTaT 1Mo
pa3pabOTaHHBIM
KPUTEPUSM, OCYIIECTBISTh
MIO3UTHUBHOE
CTpaTeru4ecKoe MoBeICHUE
B Pa3JIMYHBIX CUTYaIUsX,
MIPOSIBIISATH TBOPUYECTBO U
BOOOpakeHue, ObITh
UHHUIIMATHBHBIM

MP16

CnocoOHOCTh IIOHUMATh
CBOE DMOIMOHAILHOE CO-
CTOsSIHHUC, BHUJCTH
HarpaBJIeHUS pasBUTHS




COOCTBEHHOM
AMOIMOHAIBHON cdepsl,
OBITh YBEpEHHBIM B cebe;

MP17

CnocoOGHOCTh K DMIIATHH,
BKJIFOYAIOIIEH CIIOCOOHOCTH
[TOHUMATh YMOLIMOHAIIEHOE
COCTOSIHUE IPYTUX

MP18

CHocOOHOCTh MPUHUMATh
ce0s1, TOHNUMAas CBOU
HEJ0CTaTKU U IOCTOMHCTBA,
MPUHUMATh MOTHUBBI U
apryMEHTBI IPYTUX JIIOAEH
IIPU aHAJIKU3€E Pe3yJIbTaTOB
NeATENbHOCTH, IPU3HABATh
CBOE TIPaBO M MPaBO APYTUX
JTFOJICH HA OIIHOKH,
pa3BUBATh CIIOCOOHOCTH
MOHUMATh MUP C MO3ULUU
JPYTOro 4eloBeKa

I1P602

CHUMBOJIMYECKHUI SI3BIK
XUMHH, (PaKTOIOTMYECKUE
CBEJICHMS O CBOMCTBAX,
COCTaBe, OJIy4YeHUs U
0e301macHOM
HCII0JIb30BaHUHU
BaKHEHIIIMX
HEOPraHUYECKUX U
OpraHUYECKHX BEIIECTB B
OBITY ¥ IPAKTUYECKOI
NIeSITCILHOCTH YSI0BEKA

[1P606

CrocoOHOCTE U BIIaJCHUE
OCHOBHBIMU METOAaMHU
HAyYHOTO ITO3HAHUS
BCHICCTB U XUMHNUYCCKUX
SIBJIICHUH (HaOJII0IeHNe,
U3MEpEHUE, SKCIIEPUMEHT,
MOJICITMPOBAHNUE)

I1P609

CnocoOHOCTh U yMEHHE
aHAJIM3UPOBATh
XUMHYECKYIO
UH(OpMALHIO,
HOJIy4aeMYI0 U3 Pa3HbIX
VCTOYHUKOB (CPEACTB
MaccoBOM nHpopmanuy,
ceTh MIHTEpHET U Apyrue)

I1P611

CriocoOHOCTh U YMEHHE
MIPUMEHATH 3HAHUS 00
OCHOBHBIX JOCTYIITHBIX
METO/axX MO3HAHUSI
BCIICCTB U XUMHNYCCKUX
SIBIICHHI JJ1s1 00YYarOIIUXCsl




C OT'paHNYCHHBIMUA
BO3MOXHOCTAMU 310POBbA

CnocoOHOCTh
HCIIOJIB30BATh PEIIbEPHO
TOYCUYHYIO CUCTEMY
o6o3Hauenwuit JI. bpatins
IJIS 3aIIUCH XUMHYECKHX
dbopMyn AJis CENbIX U
CIIa00BUIAIINX
o0y4aromuxcs

I1P612

3.2 CpeacrBa, npuMeHsieMble J1JI51 OLIEHKH YPOBHS NPAKTHYECKOIl MOAT0TOBKH

Kpatkoe
HAaUMEHOBaHUE
paznena (MoJyJis)
/ TeMBI IpeIMeTa

Tloka3arenp oBIageHUS
pe3yabTaTaMu 00y4eHHUS

Kon pesynbrara
o0OyueHus

HaunmenoBanune o1ieHOYHOTO
CpelIcTBa M IPEACTaBICHHE €T0 B
DOC

Texymmit
KOHTPOJIb

IIpomexyrounas
aTTecTanus

Paznen 1. OcHOBBI CTpOEHHUS BELIECTBA

Tema 1.1
[IpaxTrueckoe
3ansaTue Ne 1

CrocoO6HOCTh 0CO3HABATh
CBOM KOHCTHTYI[MOHHBIE
mpaBa U 00sI3aHHOCTH,
yBa)K€HHUE 3aKOHA U Mpa-
BOIOPsiIKa B MH(OpMa-
[IUOHHOH cepe

JIP02

CriocoOHOCTh
chopMupoBaTh
HPABCTBEHHOE CO3HAHUE,
TUYECKOTO ITOBEIECHUS C
HCIIOIb30BaHUEM
WH(POPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIX
TCXHOJIOT M

JIPO4

CrocoOHOCTB CTaBUTh U
dhopmyaupoBaTh
COOCTBEHHBIC 3a7a41 B
o0pa3oBaTeIIbHOMN
JESITEILHOCTH U
YKM3HCHHBIX CUTYaIUsIX IS
pelIeHUs
WH(GOPMAIIMOHHBIX 33124

MPO03

[IpakTueckas
pabota Nel
(n.5.4)

CriocoOHOCTH BIIaAETh
CUCTEMOM XUMHYECKHUX
3HAHUM, KOTOpasi BKJIIOYAET:
OCHOBOIIOJIAraroIime
MTOHATHS(XUMUYCCKHUMA
3JIEMEHT, aTOM,
AJIEKTPOHHAS 000JI0YKa
aToma, s-, p-, -0-
AJICKTPOHHBIC OpOUTATIN
aTOMOB, WOH, MOJIEKYJIA,
BaJICHTHOCTD,

I1P602

Pemenue 3amaun
2,20,29,30 (1 6.5)




QJICKTPOOTPULATCIIBHOCTD,
CTCIICHb OKHCJICHHUA,
XUMHNYCCKas CBA3b

Tema 1.2
[IpakTrueckoe
3auasaTtue Ne 2

JIPO1

Cnoco6HOCTh hOpMUPOBATH
9yBCTBO TOPJIOCTH U
YBa)KEHUS K UCTOPUU U
JOCTHKCHUSM
OTEYECTBEHHOM
XUMUYECKON HAyKH;
XUMHUYECKH IPAaMOTHOE
MTOBE/ICHHC B
npodeccruoHanbHON
JESITCIIBHOCTH U B OBITY TIPH
oOparieHuu ¢
XUMHYECKHMH BEIICCTBAMH,
MaTepuagaMu U
MpOIeccaMu;

JIPO4

CrocoO6HOCTh U TOTOBHOCTD
K 00pa30BaHUIO U
caMo00pa30BaHMIO Ha
MPOTSDKEHUH BCEH JKU3HU;

MP04

CrocoOHOCTH OBJIAZIETH
BHUJIaMU OCATCIIbHOCTH I10
MOJIYYECHHUIO HOBOT'O 3HAHHS

MPO06

CrocoOHOCTE
(hopMUPOBaHHS HAYYHOTO
THUIIA MBIITJICHUA

MP11

CrniocoGHOCTbH BBIOUpATh
TEMATUKY U METOJbI
COBMECTHRBIX JICHCTBHII C
y4€TOM OOIIUX UHTEPECOB U
BO3MOKHOCTEH KaXKI0TO
YjIeHa KOJIJICKTHBA,
MPUHUMATH 1SN
COBMECTHOM JEeSITEIbHOCTH,
OpraHU30BHIBATDH U
KOOPJAMHHUPOBATH JEHCTBUS
0 €€ NJOCTMKECHUIO:
COCTAaBIIATH MJIaH JICHCTBUM,
pacnpenesisiTh poju ¢
y4E€TOM MHEHUU
YYaCTHUKOB, OOCYK/IaTh
pe3yJIbTaThl COBMECTHOU
paboTHI

[IpakTnueckas
pabota Ne2
(n.5.4)

ITP603

CriocoOHOCTD BBISIBIIATE
XapaKTEPHbIE PU3HAKU U
B3aUMOCBS3b NU3yYEHHBIX
MOHSITHI

Perrenue 3agauu
22,31, 32( 6.5)

Paznen 2. Xumuueckue peakiyuu

Tema 2.1
[IpaxTrueckoe

JIPO2

CriocoOHOCTBL ¥ TOTOBHOCTE

K [IPOJOJIKEHHIO

[IpakTnueckas

pabora  Ne3-4

Pemenue 3amaun
28, 33- 35 (m6.5)




3ausgTue Ne 3-4

00pa30oBaHUs U MOBBIIICHUS
KBaJIM(DUKAINK B
n30paHHON
npoQecCcuoHaTbHOM
NEeATETbHOCTH 1
00BEKTUBHOE OCO3HAHUE
POJIM XUMUYECKHUX
KOMIIETECHIIMI B 3TOM

JIPO3

C1nocoOHOCTh UCHOJIL30BATh
TOCTHKCHHSI COBPEMEHHOM
XUMHUYECKON HAYKU U
XUMHYECKHUX TEXHOJIOTHI
JIUISL TIOBBIIIICHHS
COOCTBEHHOTO
WHTEJUICKTYaJIbHOTO
pa3BUTHUS B BEIOpAaHHOMU
MpoQecCroHaTBHOM
JeSITEIbHOCTH

JIPO4

CriocoGHOCTh U TOTOB-
HOCTh K 00pa30BaHUIO U
caM000pa30BaHHUIO Ha
MIPOTSKEHUM BCEH KU3HU

MP04

CriocoOHOCTh BIAACTh
BUJIaMU JICITEILHOCTH 110
MOJYYCHUIO HOBOTO 3HAHMS,
ero MHTEPIIpETAIlHH,
peoOpa30BaAHMIO U
PUMEHEHHIO B Pa3TMYHBIX
y‘IC6HBIX CUTyallusix, B TOM
YHCIIC TIPU CO3/IaHUU
y‘Ie6HBIX 1 COLIMaJIbHBIX
POEKTOB

MPO5

CnocoOHOCTh U yMEHHUE
MEPEHOCUTH 3HAHUS B
MO3HABATEIBHYIO U
MPAKTUYECKYIO 00IaCcTH
KHU3HEEATSIILHOCTH,
WHTETPUPOBAThH 3HAHUS U3
pa3HBIX MTPEIMETHBIX
obacreit

ITPG05

CrniocoOHOCTh U YMEHHE
yCTaHaBIIMBATh
MMPUHAJIC)KHOCTD
M3Y4YEHHBIX
HCOPTraHUYCCKUX U
OpPraHMYECKUX BEIIECTB K
OonpeAeIEHHBIM KilaccaM U
rpynmnaM CoeAMHEHUN
XapaKTepu30BaTh UX COCTaB
1 BaKHEHIITNE CBOWCTBA;

OMpPCAC/IATh BUABI

(n.5.4)




XUMHYECKHUX CBA3CH
(koBajeHTHAs, MOHHAS,
MeTaJlJInuecKasi, BOIO-
pOJIHas1)), TUIIBI
KPUCTAJUTMYECKUX PEHIETOK
BCIICCTB;
KI1acCU(UIIUPOBATH
XUMUYECKHUE PEAKINI

ITP606

CrocoOGHOCTh U BlIaJICHUE
OCHOBHBIMH METOJaMHU
HAyYHOTO ITO3HAHUS
BEIIECTB M XUMHYESCKHX
saBJICHUH (HaOIro1eHue,
W3MEPEHUE, SKCIICPUMEHT,
MOJICTUPOBAHUE)

I1P607

CriocoOHOCTh U yMEHUE
MIPOBOJUTH PACUETHI 110
XUMHAYECKHM (OopMyIaM U
YpaBHEHHUSIM XMMHUYECKHX
pEaKLHii C UCIIOJIb30BAHUEM
(bU3NYECKUX BEITHYUH,
XapaKTepU3yIOINX
BEIIIECTBA C
KOJIMYECTBEHHON CTOPOHBI:
Macchbl, 00BEéMa
(HOpMaJIbHBIE YCIIOBUS)
ra3oB, KOJIM4ECTBa
BELIECTBA; UCIOIb30BATh
CHCTEMHbIE XUMUUECKUE
3HAHUA [T IPUHSTHS
pelIeHN B KOHKPETHBIX
YKU3HEHHBIX CUTYaIHUsIX,
CBSI3aHHBIX C BELIECTBAMHU U
UX IPUMEHEHHEM

I1P610

CriocoOHOCTh U yMEHHE
co0uro1aTh MpaBuia
9KOJIOTUYECKH
11€J1eC000pa3HOro
[IOBE/ICHUS B OBITY U
TPYZAOBOM JESTEIBLHOCTH B
LEJIIX COXPAHEHUS CBOETO
30POBbS U OKPYXKaIOLIEH
Cpeabl; yUUTHIBATh
OIIACHOCTb BO3/CHCTBUS HA
YKMBBIEC OpPraHU3MBI
ONpeAEcIEHHBIX BELIECTB,
ITOHMMAasi CMBICJI ITOKa3aTest
[IPEACIbHON JOIIYCTUMOM
KOHLEHTpaluu

I1P611

CriocoOHOCTh U yMEHHE
MPUMEHSTH 3HaHUS 00
OCHOBHBIX JOCTYITHBIX




METOJaxX MMO3HAHUS BEIIECTB
1 XUMHUYECKHUX SIBJICHUH IS
oOyuaromxcs ¢
OTpaHHYCHHBIMU
BO3MOYKHOCTSIMU 37TOPOBBSI

Tema 2.2
[IpakTrueckoe
s3ausatue Ne 5

JIPO3

CriocoOHOCTE
KCIIOJIb30BATh TOCTHKECHUS
COBPEMEHHON XUMHUUYECKOU
HAYKU U XUMHYECKHIX
TEXHOJIOTUH IUIA
MOBBIIIEHNST COOCTBEHHOT'O
WHTEJJIEKTYaJIbHOTO
pa3BUTHSI B BEIOPaHHOM
MpoQeCcCHoOHATBHOM
JeATCIIEHOCTU

JIP0O4

CriocoO6HOCTh U TOTOBHOCTH
K 00pa30BaHUIO U
caM000pa30BaHMIO Ha
MIPOTSDKEHUH BCEH JKU3HU

JIPO8

CriocoOHOCTE OCO3HAHMS
LIEHHOCTU HAay4HOHN
JeATEIbHOCTH, TOTOBHOCTb
OCYUIECTBJISITh TPOECKTHYIO
1 UCCIIEA0BATEIIbCKYIO

e TCIIbHOCTD
WHIWBUIYAJIBHO U B TPYIITIS

MPO02

CrocoOHOCTE BIaIETh
HaBbIKAMHU y4eOHO-
HUCCIIENOBATEILCKON U
MPOEKTHOM 1eITeTbHOCTH,
HaBBIKaMU pa3periecHUs
npobiem

MP09

CrocoOHOCTh BIAACTh
pPa3IMYHBIMH CTIOCO0aMU
OOIICHUS U
B3aMMO/ICHCTBUS,
apryMEHTUPOBAaHHO BECTH
JUAJIOT, YMETh CMSTYATh
KOH()JIMKTHBIC CUTYAIIUH,
pPa3BEPHYTO U JOTUIHO
U3J1araTh CBOK TOUKY
3pEHUS C UCIOIh30BaHHUEM
SI3BIKOBBIX CPEJICTB

MPI11

CrniocobHOCTH BBIOUpATH
TEMAaTUKy U METOJIbI
COBMECTHBIX JICUCTBHUH C
y4ETOM OOIIMX UHTEPECOB U
BO3MOXKHOCTEH KaKg0ro
qJIeHa KOJIJIEKTHBA,
MIPUHUMATH LETU

COBMECTHOM ACATCIIbHOCTH,

[IpakTueckas
pabota No5
(n.5.4)

Pemenue 3amaun
26, 36( 1 6.5)




OpPraHu30BbIBATH U
KOOPIAWHUPOBATH JI€HCTBUS
M0 €€ TOCTUKEHUIO:
COCTaBJIATH ILIAH ACHCTBHIA,
pacnpenessaTh poju ¢
y4ETOM MHEHHUU
Y4aCTHUKOB, 00CYXIaTh
pe3yJabTaThl COBMECTHOU
paboThI

ITP608

CrniocoOHOCTh U YMEHHE
TUTAHUPOBATH U BBHITIOJHSTH
XUMUYECKHH IKCIIEPUMEHT
(npeBparienus
OpPraHUYeCcKUX BELIECTB IpU
HarpeBaHMU, TTOy4YCHHE
STUJICHA U U3YYEHHUE €T0
CBOMCTB, KQUeCTBCHHBIC
peaKIy Ha aibIeTHIbI,
Kpaxmall, YKCYCHYIO
KUCJIOTY; A€HATypauus
O€JIKOB IIPU HarpEeBaHUH,
[[BETHbIE PEaKIH OEJIKOB;
TIPOBOIUTH PEAKIIHA
HOHHOI0 OOMCHA,
OTIPENIENATh CPEAY BOAHBIX
pacTBOPOB, KAUYECTBEHHBIE
peakuuu Ha cynbdart-,
KapOoOHAT- U XJIOPHU/I-
aHWOHBI, HA KaTHOH
aMMOHWUSI; pelIaTh
AKCTIEpUMEHTAJIHHBIC
3aJauu Mo TeMaM
«Metamibs U «
Hewmeranns») B
COOTBETCTBHUHM C IIPAaBUIIAMU
TEXHUKH 0€3011aCHOCTH NPU
oOpaleHuu , BEIeCTBaMHU U
1abopaTOPHBIM
o0opyI0oBaHUEM;
MIPEJCTABIATH PE3yIbTAThI
XMUMHUYECKOTO
HKCIIEpUMEHTA B (hopme
3aIiCH ypaBHECHHUH
COOTBETCTBYIOIINX PEAKIIUN
1 GOpPMYJIHPOBATH BHIBOJIBI
Ha OCHOBE 3THX
pe3yIbTaToB

ITP609

CriocoOHOCTh U yMEHUE
aHAJIN3UPOBATh
XUMHUYECKYI0 HHPOPMAIIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX

HMCTOYHUKOB (CPEACTB




MaccoBO# HH(popMaIHH,
ceTh HTEpHET U Apyrue)

Pa3zgen 3.CTpoeHue u CBOICTBAa HEOPraHUYECKHUX BelIECTB

Tema 3.1
[IpakTnueckoe
3augrue Ne 6

JIPO2

CnocoOHOCTh U TOTOBHOCTh
K ITPOJIOJIKCHHEO
00pa3oBaHUs U MOBBIMICHUS
KBaTU(UKAIIIH B
n30paHHOMN
pogecCroHaTBHOM
EeITEIIBHOCTH U
00BEKTUBHOE OCO3HAHHUE
PO XUMUYIECKUX
KOMIIETEHITUHA B 9 TOM

JIPO8

CriocoGHOCTh U OCO3HAHUE
LIEHHOCTU Hay4HOHN
NESTEIBHOCTH, TOTOBHOCTD
OCYILIECTBIATH IPOEKTHYIO
U UCCIIEJOBATEIBCKYIO
JESTEIILHOCTD
WHAVBUAYAJIBHO U B TPYIIIE

MPO8

CriocoOHOCTb BIAAETh
HABBIKAMU TOTy4YSHHS
nH(pOpMaLUU U3
WCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITENIEHO
OCYIIIECTBIISATh MOUCK,
aHaJN3, CHCTEMATU3aIUI0 U
WHTEPIIPETAIIIO
WHGOPMAIIUN PA3THIHBIX
BUJIOB U (hopM
MIpeICTaBICHUS

MP09

CriocoOHOCTE BIIAACTh
pPa3ITUYHBIMH CTIOCO0aMU
oO0meHus u
B3aHMMOJIEHICTBH,
apryMEHTHUPOBAHHO BECTH
JUAJIOT, YMETh CMSTYaTh
KOH()JTMKTHBIC CUTYAIUH,
pa3BEPHYTO U JIOTUIHO
W3JIaraTh CBOIO TOUYKY
3peHUsl C UCTIOIh30BAaHUEM
SI3BIKOBBIX CPEJICTB

[IpakTnueckas
pabota Ne6
(n.5.4)

I1P602

CriocoOHOCTB U BIIaJCHHUE
CHUCTEMOM XMMHUUYECKUX
3HAHU, KOTOpasi BKJIFOYAET:
OCHOBOIIOJIAralOIINe
MOHATHS(XUMUYECKHUM
9JICMEHT, aTOM,
AJICKTPOHHAS 000JI0YKa
aToma, s-, p-, -0-

AIIEKTPOHHBIE OPOUTATIN

Pemenne 3amaun
37,38 (n6,5)




aTOMOB, HOH, MOJIEKYJa,
BaJICHTHOCTD,
AIEKTPOOTPHUIIATETHLHOCTD,
CTETNEHb OKUCIICHUS,
XUMUYECKAsI CBS3b, MOJIb,
MOJIIpHasi Macca,
MOJISIPHBIH 00BEM,
YIJIEPOJIHBIN CKEJIET,

(G yHKIIMOHATBHAS TPYITIA,
paguKal, u30Mepus,
TOMOJIOTUYECKUH PsiI,
TOMOJIOTH, YTIJIEBOJOPO/IbI,
KHUCJIOPOJI-
azoTcojeprKaline
COeIMHEHHS, OMOJIOTNYECKU
AKTHUBHBIC
BelecTBa(yraeBOIbl, )KUPBI,
0eJK1), MOHOMED, TIOJTUMED,
CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS,
KPUCTAIUINYECKAS PEIIETKA,
TUTIBI XUMHUYECKHUX PEaKIIHid
(OKHCTHUTEINBHO -
BOCCTAHOBUTEJIBHBIE, IK30-
U SHJIOTEpPMUYECKUE ,
peakuyu HOHHOTO OOMEHa),
pPacTBOP, SJIEKTPOIHTEHI,
HE3JICKTPOJIUTHI,
AIEKTOPOIUTHYECKAS
JUCCOLMALUS, OKUCIIUTED,
BOCCTaHOBUTENb, CKOPOCTh
XUMHUYECKON peaKkuu
XUMHUYECKOE paBHOBECHE),
TEOPUU U 3aKOHBI(TEOPHS
XUMHUYECKOTO CTPOCHUS
OpPraHUYECKUX BEIIECTB A,
M, bytneposa, Teopus
BIEKTPOJUTHIECKON
JUCCOLIMALINHY,
nepuoandeckuit 3akox J1.1.
MeHpeneeB, 3aKOH
COXpPAaHEHHUS MaccChl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK
XUMUH, (paKToIornyeckue
CBeJCHHUS O CBOIICTBAX,
COCTaBe, NOJyUYCHHUS U
6e30macHOM
WCII0Ib30BaHUU
BAYKHEUILINX
HEOPraHMYECKUX U




OpPraHMYECKHX BEILECTB B
OBITY U IPAKTUYECKOI
NesITeIbHOCTH YeJIOBEKa

I1P603

CriocoOHOCTh U yMEHHE
BBISIBJIATh XapaKTE€pPHBIC
MIPU3HAKU U B3aHMOCBS3b
V3y4YEHHBIX NTOHATUH,
[IPUMEHSITh
COOTBETCTBYIOIIHE ITOHATHS
[IPY OIIMCAHUM CTPOEHUS U
CBOMCTB HEOPTraHUYECKUX U
OpPraHMYECKUX BEIIECTB U
WX MPEBPALLEHU; BBIABIATD
B3aMMOCBSI3b XUMUUYECKUX
3HAHUH C OHATHUAMU U
[IPEICTABICHUSIMH IPYTUX
€CTECTBEHHOHAYUYHBIX
[IPEAMETOB

I1P604

CriocoOHOCTh U yMEHUE
HCIIOJIb30BATh
HalMEHOBAHUS XUMUYECKUX
COCIMHEHUN
MEKIYHAPOAHOTO COr03a
TEOPETUYECKON U
MPUKJIAHON XUMUHU U
TpUBUAJILHBIC HA3BAHUS
BAKHEMIINX
BELIECTB(3TUJIEH, allETHIIEH,
TIIALEpHH, (EeHOII,
dbopmanpaerua, ykcycHas
KHUCJIOTA, TJIMLWH, yrapHbIA
ra3, yrieKHCIIbIi ras,
aMMHUAK, raléHHas U3BECTh,
HETalEHas U3BECTh,
MUTHEBAs COJIa U IPYTHX),
COCTaBIISATH (POPMYJIBI
HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB,
YpaBHEHUS] XUMUYECKUX
peaKIii, O0BSICHATh UX
CMBICJT; IOATBEPKIATh
XapaKTEPHbIE XUMHUYECKHE
CBOICTBA BEILIECTB
COOTBETCTBYIOIIMMH
SKCTIIEpUMEHTaMU U
3alUCSMU YpPaBHEHUIN
peaxkuuii

I1P609

CrniocoOHOCTh U YMEHHE
aHaJM3UPOBATh
XUMHYECKYI0 HHPOPMAITHIO,
MOJTy9aeMyI0 U3 Pa3HbIX

HWCTOYHHUKOB (CPENICTB




MaccoBO# HH(popMaIHH,
ceTh HTEpHET U Apyrue)

Tema 3.2
[IpakTuueckoe
3aHsatue Ne 7

JIPO2

CnocoOHOCTH K
TPOIOJKCHHIO
00pa30oBaHUS U MOBBIMICHUS
KBaTM(UKAIIIH B
n30paHHON
podeccrHoHaIbHON
JESITEILHOCTH U
00BEKTHUBHOE OCO3HAHHUE
PO XUMUIECCKUX
KOMIIETEHIIMI B OTOM;

JIPO3

CnocoOHOCTh YMETh
WCIIOJIb30BATh JOCTUKCHHUS
COBPEMEHHON XMMUYECKOMN
HAYKU U XUMHYECKHIX
TEXHOJIOTUH IUIA
MOBBIIIICHHSI COOCTBEHHOTO
WHTEJJIEKTYaJIbHOTO
pa3BUTHSI B BEIOPaHHOM
npodeccruoHanbHON
NIeSITEIIBHOCTH,

JIPO4

CriocoOHOCTh U TOTOBHOCTh
K 00pa30BaHUIO U
caM000pa30BaHMIO Ha
MIPOTSDKEHUH BCEH JKU3HU

JIPO8

CriocoOHOCTh U OCO3HAHUE
LIEHHOCTU Hay4HOHN
NEeSITEIbHOCTH, TOTOBHOCTD
OCYILECTBIATH IPOEKTHYIO
1 MCCIIEIOBATEIbCKYIO
JESITEIbHOCTD
WHAVBUAYAIBHO U B TPYIIIE

[IpakTnueckas
pabota No7
(n.5.4)

MPO03

CIOCOOHOCTH U TOTOBHOCTE
K CaMOCTOSITEIbHOMY
HOI/ICKy METOOOB peHICHI/ISI
MPAKTUYECKHX 3a]a4,
HpI/IMeHCHI/I}O pa3J'II/I‘—IHI)IX
METOIO0B IMO3HAHUS

MPO06

CrocoOHOCTh BIIAJIETh
Hay4YHBIM THUIIOM
MBIIIJICHUS, BIAJIETh
Hay4HON TEPMHUHOJIOTHEM,
KJIFOYEBBIMU MOHITUSIMH U
METOIaMH

MPO7

CrocoOHOCTE BEIBUTATH
HOBBIC UJICH, TTpEIIaraTh
OPUTHHAIILHBIC TTOIXOJTBI 1
pelIeHus

I1P603

CnocoGHocTh (hopmupo-
BaTh YMCHWUS BBISBIATH

Pemenue 3agauu
9,39,40 (1 6.5.)




XapaKTepHbIEC NIPU3HAKU U
B3aUMOCBS3b U3yYEHHBIX
HOHSITHI

I1P604

CrocoOHOCTh U YMEHUE
HCIIOIL30BaTh
HaMEHOBAaHHS XUMHUYECKHUX
COCIMHECHU I
MEKIYHAPOAHOTO COr03a
IUPAC, noarBepxnarthb
XapaKTePHbIE XUMHUYECKHUE
CBOICTBA BEIIICCTB
COOTBETCTBYIOIIMMH
DKCTIIEPUMEHTaMU U
3alUCSMU YpaBHEHUIN
peaKuuii

ITP606

CriocoOGHOCTh U BIaJICHUE
OCHOBHBIMH METOJaMH
HAyYHOTO TTO3HAHUS
BEIIECTB M XUMHYECKIX
SIBJICHUH (HaOI01eHue,
W3MEpEHHUE, SKCIICPUMEHT,
MOJICTUPOBAHUE)

I1P609

Crnoco6HocTh (hopmupo-
BaTh YMCHHE aHAJIU3U-
POBaTh XUMHUCCKYIO
nHpOopMaIrio

Tema 3.3
[IpaxTrueckoe
3aHsaTHe Ne 8

JIPO3

CIOCOOHOCTH UCTOIb30BaTh
JOCTHKEHUS] COBPEMEHHON
XUMUYECKON HAYKU U
XUMUYECKHX TEXHOJIOTHH
IUTST TIOBBITIICHHST
COOCTBEHHOTO
MHTEJJIEKTYaJIbHOTO
pa3BUTHS B BEIOPaHHOM
pogecCroHaTBHOM
JesITeTbHOCTH

JIPO7

CnocoOHOCTh B
COBEPIICHCTBOBAHUE
SI3LIKOBOM M UMTATEIILCKOM
KYJbTYPbI KaK CpeACTBa
B3aUMOJICCTBUS MEXKIY
JIFOABMU U TIO3HAHMS MUpa

[IpakTnueckas
pabota Ne8
(n.5.4)

MPO1

CriocoOHOCTh U yMEHHE
CaMOCTOSITENIEHO
dhopmyaupoBaTh U
aKTyalu3upOBATh
npo0JieMy, paccCMaTpUBaTh
€€ BCECTOPOHHE,
OTIpEeACIISATH 1IeNn
ACATCIIBHOCTH, 3a1aBaTh

apaMeTpsl U KPUTEPUU HX

Perrenue 3agauu
41,42 (1 6.5)




JTOCTUXKEHMSI, BHOCUTD
KOPPEKTHUBEI B
JIeITEIbHOCTD, OIICHUBATH
COOTBETCTBHUE PE3YJIHTATOB
LIEJIIM, OLICHUBATh PUCKU
MOCJIEICTBUH JeATEIHHOCTH

MPO03

CIOCOOHOCTh U TOTOBHOCTE
K CAMOCTOSITEIIBHOMY
HOI/ICKy METOA0B pemeHI/m
MIPAKTHYECKHX 3a/a4,
HpI/IMeHCHI/IIO pa3JH/I‘IHI)IX
METOJIOB IMO3HAHMS

ITP605

CrocoOGHOCTh U yMEHHUE
yCTaHABIIMBATh
MIPUHAJIE)KHOCTh
M3y4YEHHBIX
HEOPraHUYECKUX U
OpPraHUYECKHUX BEIIECTB K
onpeenéHHbIM Ki1accaM U
rpyIIaM COEIUHEHUN
XapaKTEPU30BaTh UX COCTAB
1 Ba)KHEHIIINE CBOIMCTBA;
ONPENIENATh BUIBI
XUMHUYECKUX CBSI3EH
(xoBaJIeHTHAas!, HOHHAS,
MeTaJUTHYeCKasi,
BOJIOPOJIHAS ) ), TUIIBI
KPUCTAJUTMYECKUX PEHIETOK
BEILIECTB;
KIaccu(uIupoBaTh
XUMUYECKHUE PEAKIINHI

ITP608

CriocoOHOCTh U yMEHHE
TUTAHUPOBATH U BBHITIOJIHSTH
XMUMUYECKHH IKCIIEPUMEHT
(npeBpaiienus
OpPraHUYeCKHX BELIECTB pU
HarpeBaHMU, TTOyYCHHE
STUJICHA U U3YYEHHUE €T0
CBOMCTB, KQUECTBCHHBIC
peaKIK Ha aJIbJAETHIbl,
KpaxMal, yKCYCHYIO
KHCJIOTY; I€HATypaLus
OeJIKOB IIPU HarpeBaHUH,
[[BETHbIE PEaKIH OCIIKOB;
[IPOBOJUTH PEAKIIUU
HOHHOI0 OOMEHA,
OIIpENIeNATh CPEAy BOAHBIX
pacTBOPOB, KAUYECTBEHHBIE
peakiuy Ha cyabdat-,
KapOOHaT- U XJIOpUJ-
aHMOHBI, HA KATHOH

AMMOHMU4; pCUIaTh




HKCIEPUMEHTAJIbHbIE
3a/1a4M 110 TeMaM
«MeTauibl» 1 «
Hewmeranns») B
COOTBETCTBHUHM C MPaBUIaAMU
TEXHUKHU 0€30M1aCHOCTH IIPH
o0pallleHHH , BelIeCTBaMH U
1abopaTOPHBIM
o0opynoBaHueM;
MPEICTABISATh PE3YIbTAThI
XUMHUYECKOIO
DKCIIEpUMEHTa B (hopme
3aMucy ypaBHEHUN
COOTBETCTBYIOIIUX PEAKIIMI
1 GOPMYIIHPOBATH BHIBOJIBI
Ha OCHOBE 3TUX
pE3yJIBTaTOB

I1P609

CriocoOHOCTh U YMEHHE
aHaJM3UPOBAThH
XUMHUUYECKYIO HH(OPMALIHIO,
HOJTy4aeMYIO U3 pa3HbIX
HCTOYHHKOB (CPEACTB
MaccoBOM MH(pOpMaLINH,
cetb MHTEpHET 1M ApyrHe)

Paznen 4. CTpOCHI/IC M CBOMCTBA OpTraHN4YCCKUX BCUICCTB

Tema 4.1
[IpaxTrueckoe
3ausatue Ne 9

JIPO1

CrocoOHOCTh
c(hopMHPOBATh YYBCTBO
TOPJOCTH M YBOKEHUS K
HUCTOPUU U JTOCTHKCHUSIM
OTCUYECTBEHHOM
XUMUYECKON HAYKHU;
XUMUYECKH IPAMOTHOC
[MOBEJICHUE B
po¢eCcCHoHATBHOM
JESITCIIBHOCTH U B OBITY TIPH
oOparieHuu ¢
XUMHYECKUMH BEILECTBAMH,
MarepuaiaMu u
poreccaMu

JIPO3

CnocoOHOCTh HUCIIOJIB30BATh
JTOCTHKCHHSI COBPEMEHHOM
XUMUYECKON HAYKU U
XUMHYECKHUX TEXHOJIOTHH
JUTS TIOBBIIIIEHHS
COOCTBEHHOTO
WHTEIJICKTYaTbHOTO
pa3BUTHSI B BEIOPAHHOM
MpoQecCuoHaTBHOM
JNEATEILHOCTH

JIPO7

CnocoOHOCTB U

COBEPIICHCTBOBAHHE

[IpakTuueckas
paboTta Ne9
(n.5.4)

Pemenue 3amaun
27,43,44 (1 6.5.)




SI3LIKOBOM M UMTATEIILCKOM
KYJbTYPbI KaK CpeACTBA
B3aUMOJECHCTBUSA MEKIY
JTFOBMHU U TIO3HAHMS MUpa

MPO03

CIOCOOHOCTh U TOTOBHOCTE
K CaMOCTOSTEIIBHOMY
HOI/ICKy METOA0B pemeHI/m
MIPAKTHYECKHX 3a/a4,
HpI/IMeHCHI/IIO pa3JH/I‘IHI)IX
METOJIOB IMO3HAHMS

MPO06

CrocoOHOCTH BIIAZIETH
Hay4YHBIM THUIIOM
MBIIIJICHUS, BIIAJICTh
Hay4HOU TEPMHUHOJIOTHUEH,

MPI11

CrniocobHOCTH BBIOUpATH
TEMAaTHKY U METObI
COBMECTHBIX JICUCTBUH C
YIETOM OOIIMX UHTEPECOB U
BO3MOXKHOCTEH KaXKI0T0
YyjIeHa KOJIJIEKTHBA,
MIPUHUMATH LETU
COBMECTHOH AeITEIHLHOCTH,
OpraHU30BbIBATH U
KOOPJAMHHUPOBATH JEHCTBUS
O €€ TOCTIKCHHUIO:
COCTaBJIATH IUIAH NCHCTBHH,
pacrpeaeisaTh poJiu ¢
Y4ETOM MHEHHI
Y4aCTHUKOB, 00CYKIaTh
pe3ynbTaThl COBMECTHOM
paboTHI

MP13

CnocoOHOCTh
CaMOCTOSITENIHHO
OCYIIECTBIISTh
MO3HABATEIHHYIO
JESITCIIbHOCTD, BBISBIIATh
MpoOJIeMbI, CTABUTH U
¢dbopmynupoBaTh
COOCTBEHHEBIE 3a1a4M B
o0pa3oBaTebHOMI
JEATENHHOCTH U
KU3HEHHBIX CUTYAIIHIX,
CaMOCTOSTEIBHO
COCTaBIISITh TUIAH PEIICHUS
POOJIeMBI C YUETOM
UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX
BO3MOKHOCTEH U
MPEIIIOYTEHUI

MP14

CnocoOHOCTB

(dbopMUpOBaHUS U




MIPOSIBJICHUS IIIUPOKOM
SPYIUIMH B Pa3HBIX
001acTaX 3HAHHM,
[TOCTOSIHHO ITOBBIIIATH CBOM
o0pa3oBaTeNbHbIN U
KyJIbTYpPHBIH YPOBEHB

I1P602

CriocoGHOCTH U Bi1aJIeHUE
CUCTEMOM XUMHYECKUX
3HaHUH, KOTOpas BKJIKOYAECT
OCHOBOIIOJIararoune
MTOHATUSA: YTIEPOIHBII
CKeJeT, QyHKIIMOHATbHAS
rpymnmna, pajukal,
M30MEepUsl, TOMOJIOTMUECKHUI
psil, TOMOJIOTH,
YII€BOAOPOAbL, KUCIOPOI-
1 a30TcojepxKaline
COeIMHEHHs, OMOJIOTNYECKU
aKTUBHbIE
BelecTBa(yIiIeBOIbI, )KUPBI,
0eJKn), MOHOMED, TIOJTUMED,
CTPYKTYpPHOE 3BEHO U JIp.
BBICOKOMOJIEKYJISIPHBIE
COEJIMHEHUS; TEOPUU U
3aKOHBI(TEOpUs
XUMHUYECKOTO CTPOEHUS
OPraHNMYECKHX BEIIECTB A,
M, bytieposa, Teopus
BIIEKTPOIUTUYECKON
JUCCOLIMALINY,
nepuoandeckuit 3akox J1.1.
Mewnpenees u Jp.)

ITP603

CrnocoOHOCTh U yMEHHE
BBISIBJISITH XapaKTEpHbIE
MIPU3HAKU U B3aMOCBS3b
V3y4YEHHBIX TOHATUH,
[IPUMEHSITD
COOTBETCTBYIOIME TIOHATHUS
[IPY OIIMCAHUM CTPOEHUS U
CBOMCTB HEOPTraHWYECKUX U
OpPraHMYECKUX BEIIECTB U
UX IIPEBPAILECHH; BBISIBIIAT
B3alMMOCBS3b XUMUYECKUX
3HAHUH ¢ NOHATUSAMH U
[IPEICTABICHUSIMU IPYTUX
€CTECTBEHHOHAYYHBIX
[IpEeIMETOB

I1P604

CrniocoOHOCTh U YMEHHE
HCIIOJIb30BATh
HAUMCHOBAHHUA XUMHWUYCCKUX
COCIUHEHNN
MEXKyHAPOAHOTO COI03a




TEOPETUUYECKON U
MPUKJIATHON XUMUU U
TpUBUAJIbHBIE HA3BAHUS
BOKHEHIIMX OPTaHUYECKHUX
Y HEOPTaHUYECKUX
BCIIIECTB; COCTABIIITH
(dbopMyIbl, ypaBHEHUs
XUMHUYECKHUX PEAKIUH,
00BSACHATH UX CMBICII

I1P611

CrnocoOGHOCTB ¥ yMeHHE
[IPUMEHSTh 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX
METOZax MO3HAHUS BEUICCTB
U XUMAYECKUX SBICHUH IS
o0yJaromuxcsi ¢
OrpaHMYCHHBIMH
BO3MOYKHOCTSIMH 3/I0POBBSI

I1P612

CriocoOHOCTh U yMEHHE
HCIIOJIb30BaTh penbeHO
TOUYCUHYIO CUCTEMY
ob6o3Hauenwmii JI. bpatins
TUTST 3aTTACH XUMHYECKIX
dbopMyn AJis CHETbIX U
C1a0OBHIAIIINX
oOyuaronuxcs

Tema 4.2
[IpaxTrueckoe
3agsgTue Ne 10-12

JIP02

CriocoOHOCTB ¥ TOTOBHOCTE
K IIPOJIOJIKCHHIO
00pa3oBaHUs U TOBBIIICHUS
KBaTM(DUKAIIH B
n30paHHOMN
npodeccruoHaNbHON
NEeATEIbHOCTH U
00BEKTHBHOE OCO3HAHHUE
POJIM XUMHUYECKHUX
KOMIIETEHITHI B 3TOM

JIPO4

CriocoOHOCTh U TOTOBHOCTh
K 00pa30BaHUIO U
caM0o00pa30BaHMIO Ha
MPOTSY)KEHUH BCEU KU3HU

[IpakTuueckue
pabotel Nel(-12

JIPO5

CriocoOHOCTB K
c(hOpMHUPOBAHHOM
AKOJIOTUYECKOU KYIIbTYPHI,
[MOHHUMAaHHUE BIUIHUA
COLMAILHO-9)KOHOMHUYECKHX
MIPOIIECCOB HA COCTOSTHUE
MPUPOTHOMN M COIUATILHOM
CpeIlbl, OCO3HAHUE
rI00aIbHOTO XapakTepa
PKOJIOTMUYECKUX MPoOIeM

(1.5.4)

MPO02

CriocoOHOCTh BIAACTh
HaBBIKAMH y4eOHO-

Pemenue 3amauu 1
(1.6.5)

Pemrenue 3agauu
1,7,8,13-19,23, 47,
48(mm 6.5.)




HCCIIEI0BATENBCKON U
MMPOEKTHOM 1€ TETbHOCTH,
HaBBIKAMU PA3PEIICHUS
mpo0emM

MPO03

CrocoOHOCTE ¥ TOTOBHOCTh
K CaMOCTOSTEIIBHOMY
HOI/ICKy METOA0B pemeHI/m
MIPAKTHYECKHX 3a/a4,
HpI/IMeHCHI/IIO pa3JH/I‘IHI)IX
METOJIOB IMO3HAHMS

MPO7

CriocoOHOCTD BBIIBUTATh
HOBBIE HJIEH, MTPEJIaraTh
OpUTHHAJIBLHBIC TTOXO/IbI 1
pelieHus

MP13

CnocoOHOCTh
CaMOCTOSITEIBHO
OCYIIECTBISTh
MO3HABATEIHHYIO
JESITCIIbHOCTD, BBISBIISATh
MpoOJIeMbI, CTABUTH U
¢bopmynupoBaTh
COOCTBEHHEIE 3a1a4M B
o0pa3oBaTebHOMI
JEATENHHOCTH U
KU3HEHHBIX CUTYAIHIX,
CaMOCTOSTEIBHO
COCTaBIISITh TUIAH PEIICHUS
MpoOJIEMBI C YIETOM
UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX
BO3MOXKHOCTEH U
MPEINOYTEHUI

MP15

CnocoOHOCTh U yMEHHUE
AaBaTb OICHKY HOBBIM
CUTYyaIHsIM, BHOCUTb
KOPPEKTUBEL B
IesITeTbHOCTD, OLICHUBATh
COOTBETCTBHE PE3YJIbTATOB
EJISIM

I1P601

CnocoOHOCTh
copmMHpOBaThH
MpEeACTaBICHUS: O
XUMHYECCKOU
COCTaBJIAIONICH
€CTECTBEHHOHAY4YHOU
KapTUHBI MUPA, POJIA
XAMUHU B TIO3HAHHMH SIBJICHHUI
MPUPOJIBI, B GOpMUPOBAHUHT
MBIIICHUS U KYJIbTYPbI
JIMYHOCTH, €&

(YHKIIMOHATTHLHOM




IPaMOTHOCTH,
HE00XO0IMMOH JUIsl pereHus
MPAaKTUYCCKHUX 3a/1a4 U
9KOJIOTHYECKU
000CHOBaHHOTO OTHOIIICHUS
K CBOEMY 3/I0POBBIO U
[IPUPOAHOM Cpere

ITP606

CriocoOHOCTB K BIaJEHUIO
OCHOBHBIMH METOIaMU
HAYYHOTO ITO3HAHHUSI
BEIECTB 1 XUMHUYECKHUX
SIBIICHUH (HaOJII01eH1e,
U3MEpEHUE, SKCIICPUMEHT,
MOJICJTUPOBAHKE)

ITP608

CrocoOGHOCTh U yMEHUE
TUTAHUPOBATH U BBITIOIHSTH
XUMHUYECKUNA SKCIIEPUMEHT
(npeBparieHus
OpPraHMYECKUX BEIIECTB MPH
HarpeBaHMH, MOJyYeHHE
STHIIEHA U U3yYEHHE €ro
CBOMCTB, KQUECTBCHHBIC
peaKkluy Ha albJeTUIbl,
KpaxMmaJ, yKCYCHYIO
KHUCIIOTY; IeHATypaIus
OEIKOB MPH HATPEBAHUH,
[[BETHBIC PEAKIIUU OETIKOB;
MIPOBOUTH PEAKIIHN
HOHHOT'0 OOMeHa,
OTIPENIeNATh CPEAY BOAHBIX
pPacTBOpPOB, KAUECTBEHHBIE
peakuuu Ha cynbdart-,
KapOoHAT- U XJIOPHUJI-
aHMOHBI, HA KATHOH
aMMOHWUSI; pelIaTh
AKCIIEPUMEHTAJIHHBIC
3aauu Mo TeMaM
«Metamibs U «
HewmeTanns») B
COOTBETCTBHH C TIPAaBUIIAMHU
TEXHUKU 0€3011aCHOCTH IIPU
oOpaleHuy , BEIIeCTBAMHU U
1a00paTOPHBIM
o0opynoBaHuEM;
MIPEJCTABISATH PE3yIbTATHI
XUMHUYECKOTO
HKCIIEpUMEHTA B (hopme
3amyucy ypaBHEHUI
COOTBETCTBYIOIIMX PEAKIIAN
1 (GOPMYyIHUPOBATH BHIBOJIBI
Ha OCHOBE 3TUX
pE3yabTaTOB




I1P609

CrniocoOHOCTh U YMEHHE
aHaJM3UPOBAThH
XHMHUUYECKYIO HH(OPMALHIO,
HOJTy4aeMYIO U3 pa3HbIX
HCTOYHHKOB (CPEACTB
MaccoBOM MH(pOpMaIINH,
ceTb MHTEpHET 1 Apyrue)

I1P610

CrocoOHOCTh U yMEHHUE
coOJro1aTh MpaBuia
9KOJIOTUYECKH
1enecoo0pa3Horo
MOBEICHUS B OBITY U
TPYZAOBOM JESITEILHOCTH B
LEJISIX COXPAHEHUS! CBOETO
310POBBS U OKPYXKaIOLEn
Cpeabl; yUUTHIBATh
OIMacCHOCTH BO3/ICHCTBHSA HA
YKUBbIE OpraHU3Mbl
OITPENIEIIEHHBIX BEIIECTB,
MMOHUMAsl CMbICJI MIOKa3aTes
MPEAECIBHON JOIYCTUMOMN
KOHILIEHTpALUU

I1P611

CrocoOHOCTb ¥ yMEHHUE
MIPUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX
METO/IaX MO3HAHHS BEIICCTB
U XUMHUYECKUX SBICHUI 151
oOygarommxcs ¢
OrpaHUYCHHBIMH
BO3MOXKHOCTSIMU 37I0POBbSI

I1P612

CriocoOHOCTh U yMEHHE
MCIIOJIb30BaTh pPeNbeHO
TOYCUYHYIO CUCTEMY
ob6o3nauenwmii JI. bpaiins
JUTST 3aTTCH XUMHYECKIX
dbopMyn A CIENbIX U
C1a00BHIAIINX
o0yuaromuxcs

Tema 4.3
IIpaxTrueckoe
s3ausatue Ne 13

JIPO1

CriocoGHOCTh
c(hopMHUPOBATH YYBCTBO
TOPAOCTH U YBOKEHUS K
HUCTOPUU U TOCTHKCHUSIM
OTEYECTBEHHOM
XUMHUYECKON HAyKH;
XUMHUYECKH IPaMOTHOE
MTOBE/ICHHC B
npodeccruoHanbHON
JESITEIIBHOCTH U B OBITY TIPH
oOpalleHuu ¢
XUMHYECKHIMH BEICCTBAMH,
MaTepuaaaMu i
poreccaMu

[IpakTnueckas
pabota Nel3
(n.5.4)

Pemenue 3amaun
45,46 (6.5.)




JIPO2

CnocoOHOCTh M TOTOBHOCTh
K IIPOJIOJIKCHHEO
00pa30BaHUs M MOBBIIICHUS
KBaJIM(DUKAIMK B
n30paHHON
MpoQecCcroHaTBHOM
JESITEIbHOCTH U
00BEKTHUBHOE OCO3HAHHUE
POITU XUMUYECKUX
KOMIIETEHITHI B 3TOM

JIPO3

CriocoOHOCTH
WCII0JIb30BaTh JOCTHXKEHUS
COBPEMEHHON XUMUYECKOMN
HayKUd U XUMUYECKUX
TEXHOJIOTHH JJIs
MOBBIIICHHS] COOCTBEHHOT'O
WHTEJUIEKTYaJIbHOTO
pa3BUTHUS B BEIOpaHHOU
MpoQecCuoHaTBHOM
NEeATETbHOCTH

MPO1

CriocoOHOCTh U yMEHUE
CaMOCTOSITEIIBHO
dbopMynupoBath u
aKTyaJIu3UpOBaTh
mpobieMy, paccMaTpuBaTh
€€ BCECTOPOHHE,
ONpeEATh LEIH
NEeSATEIbHOCTH, 3a1aBaTh
napaMeTpbl U KpUTEPUU UX
JOCTHIKCHUSI, BHOCUTD
KOPPEKTHUBHI B
JACATCIIBHOCTDh, OIICHUBATh
COOTBETCTBHUE PE3YJIHTATOB
LIE€JISIM, OLIEHUBATh PUCKHU
[MOCJIEACTBUM AEATEIBHOCTH

MPO03

CriocoOHOCTD K
CaMOCTOSITEIILHOMY TIOUCKY
METOJIOB peLICHUS
MIPAKTUYECKHX 3a1a4,
MPUMEHEHHIO PA3ITUYHBIX
croco0O0B pacro3HaBAHMS
OpPraHMYECKUX BEIIECTB Ha
MIpUMEpe aJibJICTHJIOB,
CIIUPTOB, YIJIEBOJIOB,
YKCYCHOUM KHCJIOTBI, O€JIKa 1
T.I1.) C CTIOJIb30BAHUEM UX
(hUBUKO-XUMHUYECKHUX
CBOMCTB U XapaKTEPHBIX
KAaueCTBEHHBIX PEaKIIU.

MP04

CrocoOHOCTE OBIAIETh
BHIAMU AEATEIHLHOCTH 110
MTOJTYYEHUIO HOBOT'O 3HAHHS,




€ro MHTEpIpeTallny,
npeoOpa3oBaHUIO U
MPUMEHEHHIO B PA3JINYHBIX
yLIe6HI)IX CUTyallusiax, B TOM
quclie IPU CO3JaHUU
yLIC6HI)IX 1 COIIUAJIbHBIX
MIPOEKTOB

MPO05

CrnocoOGHOCTB ¥ yMeHHE
INCPCHOCUTL 3HAHHUA B
MIO3HABATEIBbHYIO U
[IPAKTUYECKYIO 00J1aCTH
’KU3HE/ICATEIILHOCTH;
HHTCIPHUPOBATH 3HAHUA U3
Pa3HBIX MPEIMETHBIX
obacreit

MPO7

CrocoOHOCTE BEIJIBUTATh
HOBBIC UJICH, ITPEIIaraTh
OpPUTHHAIILHBIC TTOIXO/TbI U
peIIeHUs

MPO08

CrocoOHOCTH OBJIAZIETH
HABBIKAMU TIOTyYCHUS
nH(popmManuu u3
HMCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITEIILHO
OCYIIECTBIISATH MOUCK,
aHaJu3, CHCTEMATU3aLUI0 U
WHTEPIIPETAIIIO
WHPOPMAIIAN Pa3ITUIHBIX
BUJIOB U (hopM
MIPEICTABIICHHS

MP13

CnocoOHOCTH
CaMOCTOSITCIIBHO
OCYIIECTBIISTh
MM03HABATEIHHYIO

eI TCITbHOCTD, BBISBIISTh
MPOOJIEeMBI, CTABUTH U
dhopmyaupoBaTh
COOCTBEHHBIE 3a]]a4H B
o0Opa3oBaTebHOI
JESATEILHOCTH U
YKU3HCHHBIX CUTYaIIHsX,
CaMOCTOSITCIIBHO
COCTABJIATH TUTAH PEIICHUS
pOOJIEMBI C YUETOM
UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX
BO3MOYKHOCTEH U
MPEIMOYTEHUI

MP14

Crioco6HOCTh
dhopMHUpOBaHUS U
[IPOSIBIICHUS IIMPOKOH




SPYIUIMH B Pa3HBIX
001aCTIX 3HAHUH,
MOCTOSIHHO TOBBIIIATH CBOM
00pa3oBaTeIIbHBIN U
KYJIbTYpHBIH YPOBEHB

I1P601

CnocoOHOCTh
copMHpOBaTH
MPEeACTaBICHUS: O
XUMHYECCKOHN
COCTAaBJISAIOIICH
€CTECTBEHHOHAY4YHOU
KapTUHBI MUPA, POJIA
XUMHH B TTO3HAHUU SIBJIIEHUI
MPUPOJIBI, B POPMUPOBAHUHT
MBIIUICHUS H KYJIbTYPBI
JIMYHOCTH, €&
(GyHKIIMOHAIBHOU
rPaMOTHOCTH,
HE00X0IMMOI JUIsl pereHus
MPAKTUYECKHX 33724 U
DKOJIOTHYECKH
000CHOBAHHOI'O OTHOILICHUS
K CBOEMY 3JIOPOBBIO U
[IPUPOAHOM Cpere

I1P607

CriocoOHOCTE
chopMupoBaTh
MpPeICTaBICHHUS: O
XUMHYECCKOHN
COCTaBJIAIOIIEH
€CTECTBEHHOHAY4YHOU
KapTUHBI MUPA, POJIH
XAMHUU B ITIO3HAHUH SIBJIEHUI
MPUPOJIBI, B GOpMUPOBAHUT
MBIIUICHUS H KYJIbTYPBI
JIMYHOCTH, €&

(G yHKIIMOHATIBHOU
PaMOTHOCTH,
HEOOXOUMOM JIJIs1 PEIICHUS
MPAKTUYECKHX 337249 U
PKOJIOTHYECKU
000CHOBAHHOI'O OTHOILICHUS
K CBOEMY 3JIOPOBBIO U
[IPUPOAHOM Cpeae

I1P609

CrniocoOHOCTh U YMEHHE
aHAJIU3UPOBATh
XUMHUYECKYI0 HHPOPMAITHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX
HWCTOYHHUKOB (CPE/ICTB
MaccoBO HH(OPMALINH,
ceTb MIHTEpHET U Apyrue)

I1P611

CrniocoOHOCTh U YMEHHE
MIPUMEHSITh 3HAHUS 00




OCHOBHBIX JIOCTYITHBIX
METO/[aX TIO3HAHUsSI BEIIECTB
U XUMHAYECKUX SBJICHHUM IS
oOygarommxcs ¢
OrpaHUYCHHBIMU
BO3MOXXHOCTAMHU 3JOPOBbA

I1P612

CriocoOHOCTh U yMEHHE
MCIIOJIb30BATh pelbeHO
TOUYCUHYIO CUCTEMY
ob6o3nauenwmii JI. bpaiins
JUTST 3aIUCH XUMUYECKHUX
dbopMyn Al CAETbIX U
CITa0 OBUISAIIIUX

o0yuaromuxcs

Pa3nen. 5. Kunernueckune u TEPMOAUHAMHNYCCKUEC 3aKOHOMCPHOCTH IMMPOTECKAHUA XUMHUYICCKUX

peaxkuuit

Tema 5.1
[IpakTnueckoe
3aHsaTue Ne 14

JIPO2

CnocoOHOCTh U TOTOBHOCTh
K ITPOJIOJIKCHHEO
00pa30BaHUs U MOBBIIICHUS
KBaTH(UKAIIIH B
n30paHHON
po¢ecCroHaTBHOM
JEATEILHOCTH U
00BEKTHBHOE OCO3HAHHE
POJIH XUMHYCCKUX
KOMIIETEHIIMI B 3TOM

JIPO3

CIOCOOHOCTH UCTOIb30BaTh
JOCTHKEHUS] COBPEMEHHON
XUMUYECKON HAYKU U
XUMUYECKHX TEXHOJIOTHH
IUTST TIOBBITIICHHST
COOCTBEHHOTO
MHTEJJIEKTYaJIbHOTO
pa3BUTHS B BEIOPaHHOM
pogecCroHaTBHOM
JesITeTbHOCTH

[IpakTyeckas
pabota Nel4
(n.5.4)

JIPO8

CnocoOHOCTh OCO3HAHUS
LIEHHOCTH Hay4YHOHI
JESITEIbHOCTH, TOTOBHOCTh
OCYIIECTBIISATH MPOCKTHYIO
1 MICCIIEIOBATEIBCKYIO
JESITENHLHOCTD
WHIUBUYaJIbHO U B TPYIIIC

MPO1

CrniocoOHOCTh U YMEHHE
CaMOCTOSITEIILHO
bopmynupoBaTh 1
aKTyaJIM3HUpPOBAThH
mpo0yieMy, paccMaTpuBaTh
€€ BCECTOPOHHE,
OIPEICISIT LEIH

JCATCIIbHOCTH, 3aaBaTh

Perrenue 3agauu
10-12, 49,50
(m6.5.))




napaMeTpbl U KPUTEPUU UX
JOCTUKEHUSI, BHOCUTh
KOPPEKTHBBHI B
NeSITEIbHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB
LeJIsIM, OLIEHUBATh PUCKU
MIOCJIECTBUM N€ATEIbHOCTH

MPO02

CriocoGHOCTh OBIIAJIETh
HaBbIKaMU y4eOHO-
MCCIIEA0BATENbCKON 1
[MPOEKTHOM JI€SITETbHOCTH,
HaBbIKAMU PA3PELICHUS
po0emM

MPO03

CIIOCOOHOCTH U TOTOBHOCTE
K CaMOCTOSATEIIBHOMY
HOI/ICKy METOA0B pemeHI/m
MPAKTUYCCKHX 3a/1a4,
HpI/IMeHCHI/IIO pa3HI/I‘IHBIX
METOJIOB IMO3HAHMS

MPO06

CrocoOHOCTH BIIAZIETH
Hay4YHbIM THUIIOM
MBIIIJICHUS, BIIAJICTh
Hay4HOU TEPMHUHOJIOTHUEH,
KJIFOYCBBIMH IOHATUSIMHA U
METOJIaMH

MPO7

CriocoOHOCTh BBIIBUTATh
HOBBIE UJIEH, MPEJIaraTh
OpUTMHAJIBHBIE TOAXObI U
peLICHUS

MPI11

CriocoGHOCTbH BBIOUpATh
TEMATUKY U METOJbI
COBMECTHEIX JICHCTBHII C
y4€TOM OOIIUX UHTEPECOB U
BO3MOKHOCTEH KaKI0Tr0
YJIeHa KOJIJICKTHBA,
MIPUHUMATH 1ETN
COBMECTHOM JIEATEILHOCTH,
OpraHU30BHIBAThH U
KOOPJAMHHUPOBATH JEHCTBUS
0 €€ NOCTIKEHUIO:
COCTAaBIIATH IJIaH JICHCTBUM,
pacnpenesisiTh pojiu ¢
y4E€TOM MHEHUUI
YIaCTHUKOB, O0CYK/IaTh
pe3yJabTaThl COBMECTHOU
paboTHI

MP15

CrocoOHOCTh U yMEHUE
aBaTh OLICHKY HOBBIM
CUTYaIUsIM, BHOCUTb
KOPPEKTUBEL B

JCATCIIBHOCTD, OLICHUBATh




COOTBCTCTBUEC PCIYJIBTATOB
OEJIAM

ITP608

CriocoOHOCTh U YMEHHE
[UIAHUPOBATH U BHIMOJIHATH
XUMHYECKUN KCIIEPUMEHT
(npeBpameHus
OpPraHMYECKUX BEIIECTB MIPH
HarpeBaHuu, MOJTy4YeHUE
STHJICHA U U3YYECHHUE €TO
CBOMCTB, KAUECTBEHHBIC
PEaKIK Ha aJIbICTHIBL,
Kpaxmall, YKCYCHYIO
KHCJIOTY; ICHATYpaLus
OeNIKOB P HarPEBAHUH,
[IBETHBIE PEAKIIUU OEIKOB;

I1P609

CriocoOHOCTh U yMEHUE
aHAJIU3UPOBATh
XUMHYECKYI0 HHPOPMAITHIO,
MOJITy4aeMYI0 U3 Pa3HbIX
WCTOYHHUKOB (CPEJICTB
MaccoBO HH(pOpMAIINH,
ceTb MIHTEpHET U Apyrue)

Pa3nen 6. PacTBopsl

Tema 6.2
[IpakTrnueckoe
s3ausatue Ne 15

JIPO3

CriocoOHOCTh UCTIOIB30BATh
JOCTH>KEHHSI COBPEMEHHOU
XUMUYECKON HAYKHU U
XUMHAYECKIX TEXHOIOTHIA
JUTSI TIOBBIIIICHUS
COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO
pa3BUTHS B BBIOpaHHOU
npodeccruoHaNbHON
NeSITEIbHOCTH

JIPO4

Crnioco6HOCTh
WCII0Ib30BaTh JOCTHXKECHHUS
COBPEMEHHON XMMUYECKOMN
HAYKH U XUMHYECKHX
TEXHOJIOTUH UL
MOBBIIICHHSI COOCTBEHHOTO
MHTEJJICKTYaJIbHOTO
pa3BUTHS B BEIOPaHHOM
po¢ecCuoHaTBHOM
NEeATETbHOCTH

JIPO8

CnocoOHOCTh OCO3HAHUS
LIEHHOCTH HAaY4YHOM
ACATCIIBHOCTH, TOTOBHOCTD
OCYIIECTBIISATEH MPOCKTHYIO
U KCCIICIOBATEIIbCKYIO
JESITENHLHOCTD
VHIWBUYaJIbHO U B IPYIIIE

MPO02

CnocoOHOCTB BIIAZIETH

[IpakTuueckas
pabota Nel5
(n.5.4)

Pemenue 3amaun




HaBbIKAMHU y4eOHO-
MCCIIEA0BATENBCKON U
MPOEKTHOM JIeSTeITLHOCTH,
HaBBIKAMH Pa3pEIICHUS
npobiem

MPO7

CriocoOHOCTh BBIIBUTATh
HOBBIC UJIEH, PEJIaraTh
OpUTMHAJIBHBIE TTOAXObI U
peLLICHHS

I1P607

CriocoOHOCTh U YMEHHE
MMPOBOJIUTH PACUETHI TTO
XUMHAYECKUM (opMyIaM U
YpaBHEHUSAM XUMHUECKHUX
pEaKLHii C UCIIOJI30BAHUEM
(hUBUYECKUX BEITUYHH,
XapaKTePU3YIOIIUX
BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI:
Macchbl, 00BEMa
(HOpMaJIbHBIE YCIIOBUS)
ra3oB, KOJIUYECTBA
BEIIIECTBA; MCIIOJIb30BAThH
CUCTEMHbIE XUMUYECKUE
3HAHUS IS IPUHATHUS
pelIeHni B KOHKPETHBIX
KM3HCHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMHU U
VX IPUMEHEHHEM

I1P609

CriocoOHOCTh U YMEHHE
aHaJIM3UPOBATh
XUMHYECKYI0 HHPOPMAITHIO,
[OJIy4aeMYI0 U3 pa3HbIX
HMCTOYHUKOB (CPEACTB
MaccoBO# HH(popMaIKH,
ceTb MHTEpHET U Apyrue)

I1P610

CriocoOHOCTh U YMEHHE
co0iro1aTh mpaBuia
9KOJIOTMYECKH
11e7eco00pa3HoOTo
[IOBE/ICHUS B OBITY U
TPYZOBOH AEATENBHOCTU B
LIEJISIX COXPAHEHUs CBOETO
3JI0pOBbSI U OKpYXKaroIein
Cpelbl; YIUTHIBATh
OIIaCHOCTb BO3JIEHCTBHUS Ha
’KMBBIE OPTaHU3MBI
OIIPEACIIEHHBIX BEILECTB,
MMOHMMAasl CMbICJI [TOKa3aTes
[IPEACIbHON JOIIYCTUMOMN
KOHIEHTpaLnu

[1P611

CriocoOHOCTh U yMEHUE




MPUMEHSTh 3HaHUS 00
OCHOBHBIX JOCTYITHBIX
METO/1aX MO3HAHHKS BEIECTB
U XUMHUYECKUX SIBJICHUN JJISL
oOyuaromxcs ¢
OIrpaHU4YCHHBIMHA
BO3MOYKHOCTSIMH 3JI0POBbSI

Paznen 7. Xumus B ObITY ¥ IPOU3BOICTBEHHOM NIEATEIHLHOCTH e

JIOBCKa

Tema 7.1
[IpakTrueckue
3aHaTug Ne 16-17

JIPO1

CriocoGHOCTD U
c(hOpMUPOBAHHOCTh
YYBCTBA TOPJOCTH U
YBA)KCHHA K UCTOPUH U
JTOCTIKEHUSIM
OTEYECTBEHHOMN
XUMHUYECKON HAYKH;
XUMHUYCCKU I'PAaMOTHOC
MOBEJICHNE B
npodeccruoHaNbHON
JESITETLHOCTH U B OBITY TIPH
oOpartmeHuu ¢
XUMAYECKHMHU BEIICCTBAMH,
MaTepHuaIaMu |
nporeccaMu

JIP02

CriocoOHOCTBL ¥ TOTOBHOCTE
K IIPOJIOJIKCHHIO
00pa3oBaHUs U TOBBIIICHUS
KBaTM(DUKAIIH B
n30paHHOMN
npodeccruoHaNbHON
JEeATEIbHOCTH U
00BEKTHUBHOEC OCO3HAHUE
POJIM XUMUYECKHUX
KOMIIETEHITHI B 3TOM

[IpakTnueckas
pabota Nel6-17
(n.5.4)

JIPO4

CriocoOHOCTh U TOTOBHOCTh
U CIIOCOOHOCTH K
00pa3oBaHUIO U
caM0o00pa30BaHMIO Ha
[IPOTSKEHUU BCEH KU3HU

MPO03

CrocoOHOCTb ¥ TOTOBHOCTh
K CaMOCTOSTEIIBHOMY
HOI/ICKy METOA0B pemeHI/m
MPAKTUYCCKHX 3a/1a4,
HpI/IMeHCHI/IIO pa3HI/I‘IHBIX
METOJIOB IMO3HAHMS

MP04

CriocoOHOCTH BIIAZIETH
BHUIaMU JCATCIIbHOCTH I10
MOJIYYCHHUIO HOBOT'O 3HAHHMS,
€ro UHTEPIpETaLuY,
npeoOpa3oBaHUIO U

MPUMCHCHUIO B PA3JIMYHBIX




y4eOHBIX CUTYyallUsX, B TOM
quclie IPU CO3JaHUU
y4eOHBIX M COLIMATbHBIX
MIPOEKTOB

MPO5

CriocoOHOCTh U yMEHHE
MEPCHOCUTh 3HAHUS B
MMO3HABATEIHHYIO U
MPAaKTUYIECKYIO 00JIacTH
YKU3HEICSITCIIBHOCTH,
WHTCTPUPOBAThH 3HAHUS U3
Pa3HBIX MPEIMETHBIX
oOacreit

MPO08

CrocoOHOCTH BIIAZIETH
HABBIKAMU TIOTyYCHUS
nH(popmManuu u3
WCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITEIILHO
OCYIIIECTBIISTh MOUCK,
aHaJIn3, CHCTEMATU3aINI0 U
WHTEPIIPETAIIIO
WH(POPMAIINN Pa3THIHBIX
BUJIOB U (hopM
TIPEICTABICHUS

MP09

CriocoGHOCTb BIAACTh
Pa3ITUYHBIME CIIOCO0aMU
o01IeHus u
B3aUMOJICICTBHUS,
apryMEeHTUPOBAHHO BECTH
JUAJIOT, YMETh CMSTYATh
KOH(JIMKTHBIE CUTYaIUH,
pa3BEPHYTO U JIOTUYHO
U3JaraTh CBOIO TOUKY
3pEHUSs C MCTIOIh30BAaHHUEM
SI3BIKOBBIX CPE/ICTB

MP16

CriocoGHOCTh TOHUMATH
CBOE SMOITMOHATHHOE
COCTOSIHUE, BUJIETh
HAIPaBIICHUS Pa3BUTHS
CcOOCTBEHHOM
HMOIIMOHAIBHOM Cepsl,
OBITH YBEPEHHBIM B ceOe

MP17

CriocoOHOCTh IIOHUMATh
SMOLIMOHAJIBHOE COCTOSIHUE
JIPYTHX, YIUTBIBATh €0 MPU
OCYIIIECTBICHUH
KOMMYHHKAI1H,
CIIOCOOHOCTB K COUYBCTBHIO
1 COIEPESIKUBAHUIO

MP18

CIOCOOHOCTH MPUHUMATH
ce0s1, ToHNMast CBOU

HEAOCTATKH U JOCTOMHCTBA,




[IPUHUMATh MOTHUBBI U
apryMEHTBI IPYTUX JIFOAEH
IIPYU aHAJIN3€ PE3yJIbTaTOB
NEeATEIbHOCTH, IPU3HABATh
CBOE IIPAaBO U NIPaBO APYTUX
JII0/Iel Ha OIIMOKH,
pa3BUBaTh CIOCOOHOCTD
[MOHUMATh MUp C MO3ULUU
JIPYroro 4eaoBeKa

I1P602

CUMBOJIMYECKUI A3BIK
XUMHH, (PAKTOJIOTHUECKHE
CBEJ/ICHUS O CBOMCTBAX,
COCTaBe, NOJYyYEHUSI U
6e30macHOM
MCII0JIb30BaHUU
BAYKHEUILINX
HEOPraHUYECKHUX U
OpPraHMYECKHX BEILECTB B
OBITY U MPAKTUYECKOI
JIESTEIIBHOCTH YEJIOBEKA

ITP606

CnocoOHOCTH M BIaJE€HHE
OCHOBHBIMH METOIaMU
HAYyYHOTO IMO3HAHUS
BEIECTB M XUMHUYECKHUX
SIBJIICHUH (HaOJII01eH1e,
U3MEpEHUE, SKCIICPUMEHT,
MOJICITUPOBAHUE )

I1P609

CnocoOGHOCTB ¥ yMeHHE
aHaU3UpPOBATh
XUMHUUYECKYIO HH(OPMAILHIO,
MOJTY4aeMyIO U3 Pa3HBIX
HCTOYHHKOB (CPEACTB
MaccOBO# HH(pOpMAIHH,
cetb MHTEpHET M ApyrHe)

I1P611

CrocoOHOCTh U yMEHHUE
MIPUMEHSTH 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX
METO/ax MO3HAHUS BEUIECTB
Y XUMHUYECKUX SBICHHUM JJIsT
o0yJaromuxcs ¢
OrpaHUYCHHBIMHU
BO3MOKHOCTSIMH 3JI0POBbSI

[1P612

CrniocoOHOCTh U YMEHHE
MCIOJIb30BaTh penbeHO
TOYCUYHYIO CUCTEMY
o6o3Hauenwmii JI. bpaiins
JUTST 3aTTACH XUMHYECKIX
dbopMyn A CHENbIX U
CITA0 OBUISATIINX

oOyuaronuxcs




4 OnucaHue Npoueaypbl OLeHUBAHUS

PesynpTatel 00ydeHuss 1O TNpeaAMETy, YpPOBEeHb C(POPMHUPOBAHHOCTH KOMIIETEHLUH
OLICHMBAIOTCSI MO  4YeThIpEX  OallbHOM  IIKajlleé  OLEHKAMHU:  «OTIMYHO»,  «XOPOLIO»,
«yHOBJIETBOPUTEIILHOY, «HEYIOBJIETBOPUTEIIHLHOY.

Tekymass arrecranus MO NPEeaMETy IMPOBOJMUTCS C LEJIBK0 CHCTEMAaTHYECKOM IPOBEPKHU
JNOCTIOKEHUM — oOyuaronmxcsi. OOBEKTaMHM — OLIGHWBAHHS — SIBIISIIOTCS:  CTENEHb  YCBOGHUS
TEOPETHUYECKUX 3HAHWI, YPOBEHb OBJIAJICHUS MPAKTUUYECKUMHU YMEHUSMHM M HABBIKAMHU II0 BCEM
BUZaM y4eOHOU pabOoThl, KAUECTBO BBIMOJIHEHUSI CAMOCTOSITENILHON paboThl, yueOHas AUCIUIUIMHA
(aKTUBHOCTP HA 3aHATHUAX, CBOEBPEMEHHOCTb BBINIOJHEHHUS PpA3JIUYHBIX BHUIOB 3aJaHHIA,
MOCENIAEMOCTh BCEX BUJIOB 3aHSATUI MO aTTECTYEMOU TUCIMILIUHE).

IIpy npoBeneHMM NPOMEXKYTOUHOW aTTECTALMM OLIEHUBAETCS JIOCTUKEHUE CTYJIEHTOM
3aIllJIaHUPOBAHHBIX 110 JUCHUIINIMHC PC3YJIbTATOB 06yquI/151, 06GCH€‘II/IBaIOH_[I/IX PE3YIbTATHL
OCBOEHHSI 00pa30BaTENbHOM MPOTrPaMMBbl B IIETTOM.

Kpurepun oneHuBaHNs YCTHOTO OTBETa

(olleHOUYHBIE CPEJICTBA: cOOECeNOBaHUE, 3allUTa COOOIICHHUs, TOKJIA, WHIUBUIYaTIHHOTO /
IPYNIIOBOTO MPOeKTa, 1udhepeHInpOBaHHbIX 3JaHHM, 3aJaHNH IPAKTHUECKUX padoT)

S 0a.1710B - OTBET NOKA3bIBAET MIPOYHBIC 3HAHUSI OCHOBHBIX MPOIECCOB XUMHH, OTINYAETCS
IJyOMHON M TIOJIHOTOM pacKpbITUS TEMbI; BJIaJ€HHE TEPMUHOJOTMYECKMM amnmnapaToM; yMEHHE
OOBSICHATH CYIIHOCTb, SIBJICHUH, MPOLIECCOB, COOBITHH, AeNaTh BBIBOJABI W OOOOIIEHHUS, aBaTh
apryMEHTHPOBaHHbIE OTBETHI, MPHUBOAUTH IPHUMEPHI; CBOOOAHOE BIIAJEHHE MOHOJIOTHYECKON
peubto, JOTUYHOCTh U IOCIEI0BATEIbHOCTh OTBETA; YMEHHE HMPHUBOJUTH MPUMEPHI COBPEMEHHBIX
npo0JieM n3ydaeMoit 001acTH.

4 6anna - oTBeT, OOHAPY)KMBAIOUIMI TPOYHBIC 3HAHUS OCHOBHBIX IPOLECCOB XHMUH,
OTJIMYaeTcs TIIyOMHOM M MOJIHOTOM PacKpBITHS TEMbI; BIIaJCHUE TEPMUHOJIOTUYECKUM amlapaToMm;
yYMEHUE OOBSCHATH CYIIHOCTB, SIBIICHWH, IPOIECCOB, JENaTh BBIBOJAB M O0OOIIEHUS, IaBaTh
apryMEeHTHPOBaHHbIE OTBETHI, IPUBOIUTH MpUMepbl. OHAKO TOMYCKAETCs OAHA - ABE HETOYHOCTHU
B OTBETE.

3 Ganna — OTBET, CBUJCTEIbCTBYIOIIMH B OCHOBHOM O 3HAHMU IPOLECCOB XHUMUH,
OTJIIMYAIOIINNCS HEJOCTATOYHON TIIyOWHOW M TIOJIHOTOM PACKpPBITHS TEMbI; 3HAHHEM OCHOBHBIX
BONPOCOB TeOpHUH; ciaabo c(HOPMUPOBAHHBIMU HABBIKAMHM aHalu3a SBJIEHWUH, MPOLECCOB,
HEJOCTaTOYHBIM YMEHUEM [JaBaTh apryMEHTHPOBAHHbIE OTBETbl U MPUBOAUTH IPUMEPHL.
JlomyckaeTcsi HECKOJIbKO OLIMOOK B COJEpKaHUU OTBETA; HEYMEHHUE MPUBECTH NPUMEpP Pa3BUTHUS
CUTYallUH, IPOBECTU CBA3b C IPYTUMH aClIeKTaMU U3y4aeMOM 00IacTH.

2 0Ganna — oTBeT, OOHAPYXMBAIOLIMI HE3HaHHE IPOLIECCOB, M3y4aeMbIX XHUMUH,
OTJIMYAIOIIUNCA HETJIyOOKHMM pacKpbITUEM TEMbI; HE3HAHMEM OCHOBHBIX BOIIPOCOB TEOPUH,
HeCc(OPMHPOBAHHBIMU  HaBbIKAMU  aHalW3a  SBJICHUH, TPOLIECCOB; HEYMEHHMEM JaBaTb
apryMeHTHUPOBAHHbIE OTBETHI. JIOMyCKalOTCs cepbe3Hble OMMOKN B COAECPKAHUHM OTBETA; HE3HAHUE
COBPEMEHHOM Mpo0bIeMaTUKU U3y4yaeMOi 00JIaCTH.



OneHka 3KCcepUMEHTATbHBIX YMEHU

OreHKa CTaBUTCS HA OCHOBAHWHW HAOIIOACHUS 32 00yJaIOMIMMUCS W MIUCEMEHHOTO OTYeTa 3a
pabory.

5 6ans10B - paboTa BBINIOJTHEHA TIOJTHOCTHIO M IPABUIIBHO, CIICJIaHbI IPABUIIbHBIC HAOIIOICHHUS
U BBIBOJIBI; DKCIIEPUMEHT OCYILECTBIIEH IO IUIaHY C y4eTOM TEXHUKU O€30MaCHOCTH U IMpaBHII
paboThl C BemecTBaMH W OOOPYHAOBAaHUEM; TPOSIBICHBI OPraHWU3AIMOHHO - TPYAOBBIE YMEHHUS,
MOJICPKUBAIOTCSA YUCTOTa paboyero Mecta M MOPSAAOK (Ha CTOje, SKOHOMHO HCIOJB3YIOTCS
PEaKTHBBI).

4 6as1a - paboTa BBITIOJHEHA IPABUIIBHO, CJeNIaHbl PAaBUIIbHBIE HAOMIOACHUS U BBIBOJIBI, HO
MIPH ATOM DIKCIEPUMEHT MPOBEJCH HE IMOJHOCTHIO WIIM JOIMYIICHB HECYIIECTBEHHbBIC OMIMOKH B
paboTte ¢ BemecTBaMu U 000pyJOBaHUEM.

3 Ganaa - pabora BBINONHEHA MPAaBHJIBHO HE MEHEE YeM HAMOJIOBHHY WM JIOMYIICHA
CYyIIECTBEHHass OMIMOKa B XOJAE OKCIEPUMEHTa B OOBACHEHHHM, B OQOpMICHHH pabOThHI, B
COOJTIOJICHUH TPABHJT TEXHUKH 0€30TIaCHOCTH Ha paboTe C BEIIECTBAMHU U 000pYI0BaHUEM, KOTOpas
UCHPAaBIISIETCs IO TPEOOBAHUIO MPETIOAABATENIS.

2 6aana - nmomymieHbl JBe (M Oosiee) CYyIIECTBEHHBIE OIIMOKA B XOJE: SKCIEPUMEHTA, B
00BSICHEHNH, B 0()OPMIICHUH pabOTHI, B COOJIIOJICHUN MTPABUI TEXHUKH 0€30IIaCHOCTH IpU padoTe C
BEIIECTBAMH W O0OpYIOBaHHMEM, KOTOpBIC OOYYAIONIUICS HE MOMKET HWCHPaBUTh JaXKe II0
TpeOOBaHWIO  TpemojaBaTenss; paboTa HE  BBHIIOJHEHA, Y  YYallerocss  OTCYTCTBYET
IKCIIEPUMEHTAJIbHBIC YMEHUSI.

OueHka yMeHHUil peliaTh pacu€éTHbIE 3a1a4M

5 6anjgoB - B JIOTMYECKOM pAcCCYKIEHHM W pEHICHWH HET OIMMOOK, 3ajJaya pelieHa
palMoHaIbHBIM CIIOCOO0M;

4 fanJia - B JOTHYECKOM PACCYXKIEHUH W PEHICHUS HET CYIIECTBEHHBIX OMMOOK, HO 3a7a4a
peleHa HepaluOoHAIbHBIM CLIOCOOOM, WJIM JIOMYILEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK.

3 fasna - B JIOTUYECKOM pACCYKIEHUM HET CYILIECTBEHHBIX OIIMOOK, HO JOIMYyLIeHa
CYIIECTBEHHAsl OIIMOKAa B MaTEMAaTHYECKUX pacueTax.

2 0anya - MMeeTcsl CYIIECTBEHHbIE OUIMOKM B JIOTUYECKOM PACCYKIEHUM U PEIICHUU.
OTcyTcTBUE OTBETA HA 3a/1aHUE.

OuneHka NMCbMEHHbIX KOHTPOJIBHBIX PadoT

5 6as110B - OTBET MOJIHBINA U MPABUIBHBINA, BO3MO)KHA HECYIIIECTBEHHAs OLIMOKA.

4 6aJs1a - OTBET HEMOJHBIN MITH JIOMYILEHO He 0oJiee IByX HECYILIECTBEHHBIX OIIMOOK.

3 fass1a - paOoTa BBINOJIHEHA HE MEHEE YeM HaIOJIOBHHY, JOIMYILEHA OJHAa CYLIECTBEHHAas
olMOKa U MPH 3TOM JBE-TPU HECYILECTBEHHBIE.

2 0anaa - palOoTa BBINOJIHEHAa MEHBLIE, YE€M HAMOJOBUHY WJIH COIEPKUT HECKOJIBKO
CYIIECTBEHHBIX OIMOOK. PaboTa He BhINOIHEHA.

[Ipu oneHke BBHINOJIHEHHUS] NMHUCbMEHHON KOHTPOJBHOM paboOThl HEOOXOJMMO YUHUTHIBATh
TpeOOoBaHUs eIUHOr0 opdorpahuueckoro peKuma.

KpnTe MU ONCHUBAHUA TECTOBOI'O 3a1aHUA

Orenka Omauyno Xopouwo Yoosenemsopumenvno | Heyoosnemeopumenvho
KomnuectBo o
o ot 81% 1o o o
IIPaBUJIBHBIX 91% n=> 909 % He meHee 70% meHee 70%
OTBETOB ’

KpnTepml BBICTABJICHUA OLHCHKH CTYJACHTY Ha 3a4eTe
(OHGHO‘IHLIG CpeacTBa: BBITOJHCHUC THCbMCHHBIX PA3HOYPOBHCBLIX 3a/1a4 U SaI[aHI/Iﬁ)

O1eHka 1o
IPOMEKYTOUHOU XapakTepHUCTHKA KaueCcTBa CPOPMUPOBAHHOCTH KOMIICTCHIIHIA
arrecrangnuun




CtyneHT naeMOHCTpUpYyeT C(HOPMUPOBAHHOCTh JAMCLUIUIMHAPHBIX
KOMIIETEHIIMM ~ Ha  NPOABUHYTOM  YpOBHE:  OOHapyXHUBaeT
BCECTOPOHHEE, CHCTEMAaTHYEeCKOe WU TJIyOOKOe 3HaHHE Y4eOHOro
MaTepHualia, yMEeeT TECHO YBSI3bIBATH TEOPHUIO C MPAKTUKOH, CBOOOIHO
CIpaBJIsETCs C 3aJadaMy, BONPOCAMU U APYTMMH  BHAAMHU
[IPUMEHEHNs 3HAHUHM, MpPUYEM HE 3aTPYAHSETCS C OTBETOM IpH
BUJOM3MEHEHUH 3aJJaHUl, MpPaBWIBHO OOOCHOBBIBAET MPHUHSITOE
penieHue, BIAJEET PA3HOCTOPOHHUMHU HAaBBIKAMHU W IIPUEMaMHU
BBIIIOJIHCHUS IIPAKTUYECKUX 3a]a4.

«3a4TeHo» /
«OTJIMYHOY

CTylneHT HAeMOHCTpUpYyeT CQOPMUPOBAHHOCTh JUCIUILIMHAPHBIX
KOMIIETEHIIMM Ha 0a30BOM YpOBHE: OCHOBHbBIC 3HAaHHs, YMEHHUs
OCBOEHBI, HO JOIMYCKAIOTCS HE3HAYUTENIbHbIE OMIMOKH, HETOUYHOCTH,
3aTpyJHEHUS MPU AHATUTHUECKUX OINEpalusiX, MEpeHoce 3HaHWM U
YMEHUI Ha HOBBIE, HECTAHIapTHBIE CUTYalUH.

«3a4TeHo» /
«XOpOIIIO»

CTylIeHT neMOHCTpUpYyeT CQPOPMUPOBAHHOCTh JUCIUILIMHAPHBIX
KOMIIETEHIIMM Ha IOpPOTOBOM YPOBHE: HUMEET 3HAaHUSA TOJIBKO
OCHOBHOIO MaTepHuajia, HO HE YCBOWJI €ro Jerajed, B XOAe
KOHTPOJIBHBIX MEPONPUSITHI JTOMYCKAIOTCS 3HAYUTENIbHBIC OIIUOKH,
HEJ0CTATOYHO MpPaBUIbHBIE (POPMYTUPOBKH, HAPYILIEHUS TOTUYECKOM
[OCJIEZIOBATEIbHOCTH B UW3JIO)KEHUU NPOrpaMMHOr0 MaTepuaa,
WCTIBITBIBACT 3aTPYJHEHUS MPHU BBITOJHEHUU MPAKTUYECKUX padoT,
[Py ONEPUPOBAHUU 3HAHUSIMU U YMEHUSIMU TIPU UX IMEPEHOCE Ha
HOBBIE CUTYallUH.

«3a4TeHo» /
«yIOBJIETBOPUTEIILHOY

CTyneHT HAeMOHCTpUpYeT CQOPMUPOBAHHOCTh JUCIUILIMHAPHBIX
KOMIIETEHIIMHM Ha YPOBHE HUXKE IIOPOTrOBOr0: BBISIBISETCS MOJTHOE UIIH
«HE 3a4TeHO» / [IPAKTUYECKH TIOJIHOE OTCYTCTBUE 3HAHMM 3HAYUTEIBHOM YaCTH
«HEYIOBJIETBOPUTEIIHO» |IPOIPAaMMHOI0 MaTepuaja, CTYIAEHT JOIYCKaeT CYILECTBEHHbIE
OIIMOKH, HEYBEPEHHO, C OOJBIIMMU 3aTPYJHEHUSMHU BBINOIHIET
MIPaKTUYEeCKHe PadOThl, yMEHHS U HABBIKU HE C(HOPMUPOBAHHI.

5. Ilpumepsbl OLIEHOYHBIX CPEACTB /ISl NPOBeAeHUs TeKYIelH aTTecTaluu
5.1 KoHTposibHBbIEe BOPOCHI U 3aIaHHUSI.
Pa3nea 1. OcHOBBI CTPOCHHSI BellecTBa
Tema 1.1. CtpoeHue aTOMOB XUMHUYECKUX IEMEHTOB U IPUPOJA XUMUYECKON CBA3U
[IpoBepsiembie pesynbTaThl 00yuenus- JIP 02, JIP 04, MP 03, ITP 02, ITP 09

1.Yto0s1 65110, ecu 661 ipuHIMI [laynu He cobmomancs?

2.YT1o Takoe mpoBaJl dJIEKTpoHa?

3. YeM OTIMYAIOTCS MOHATHUS BaJIEHTHOCTH U CTETIEHU OKUCIJIEHUA?

4.Iloyemy, B OTIUYHE OT OOJIBIIMHCTBA JIIEMEHTOB- HEMETAJJIOB, CAMBIE SIPKHE MPEACTaBUTEIH
WX — TaJIOTeHbI- HEe 00pa3yloT aJTOTPONMHBIX Moaudukanuii? Hamummre cTpykTypHBIE (POpPMYIIBI
Bemtects: CO, CaF; F,, O F,?

5. Jlokaxkute, YTO BCE THUMBl XUMUYECKOM CBSI3U UMEIOT OOIIYI0 IPUPOY?

Temal.2. [lepuoanueckuii 3akon u taéauua JI. U. MengeneeBa
[IpoBepsiembie pesynbTaThl 00yuenusi- JIP 01, JIP 04, MP 04, MP 06, ITP 03, TTP 08

1.ITouemy Tak MOX0H CBOMCTBA JIAHTAHA U JAHTAHOUOB, AKTUHUS U AKTUHOUJOB?

2.KakoBa o6mias ¢opmyrna BBICHIETO THAPOKCHIA, COOTBETCTBYIOMmETO »djeMeHTam VII
rpynnsl? KakoB ero xapakrep?

3.ITouemy BOIOPOJ, B OTJIMYME OT BCEX APYTHMX DJIEMEHTOB, 3aMUCHIBAIOT B lleprnoamdeckoii
tabnuie /.M. MenneneeBa aBaxpl.



4. TloueMy »3J€MEHTHI TJIABHBIX HOJAIPYHI BTOPOrO M TPETHETO  NEPUOAA HA3BIBAIOT
XUMHUYECKUMHU aHajoramu? B uém nposBisieTcs: aHaaorus?

5. CocraBbTe SJIEKTPOHHYIO M Tpaduueckyro (HopMyny i XUMHYECKOTO 3JIEMEHTa IOJ
HOMepoM 13.

Pa3pnen 2. Xumuveckne peakuumn

Tema 2.1. Tunbl XuMHYeCKUX peakui

[IpoBepsemsbie pe3ynbraTsl 00ydenus- JIP 02, JIP 03, JIP 04, MP 04, MPOS5, ITP0S, TTP06,
[1P07, IIP10, ITPI11

1.JlaifTe XapaKTepUCTUKY PEAKIIMM CUHTE3a OKCcHIa cepblVI

2.B 4éM mposBISIOTCS OCOOCHHOCTH peaKIfii 3aMeIIeHUs] Y OpraHMueCKuX BelecTB?

3.JlaliTe XapakTEPUCTHKY PEAKIMK METaHa C XJIOPOM TI0 BCEM MpHU3HAKAM KIacCU(PUKAIIIH.

4.Paccunraiite TeroBoi 3 dext peakunu okucienus 70 kr a3ora B okcug azota 1.

5. PaccTaBbTe KOA(DPUITUEHTHI B YPaBHEHUSIX PEAKIIMMA, YKAKUTE THIT PEAKITUH

a) FeCl, + Cl; — FeCls ;60) Al(OH); — Al,O3 + H,0; B) FeClz + NaOH — NaCl + Fe(OH)3

6.1Ipu coequnennu 18r amoMUHMS ¢ KUCTOpOo0oM BeienseTcs 547 k/x Ttemnotel. CocTaBbTe
TEPMOXUMHUYECKOE YPABHEHUE PEaKLIUU

Tema 2.2. DieKTPOJUTHYECKAS JUCCOUMALMS U HOHHBII 00MeH

1.Kakue BemiecTBa OTHOCATCS K AJIEKTPOJIUTAM, a KAKUE K HERJIEKTPOIUTaM?

2.3arnonHUTe TaOIUIy

pH 2 12 7 8 5 13 4
[H"]
[OH ]
Tun cpensl
3.CocraBbTe MOJNIEKYIISIpHBIC U MOHHBIE YpaBHEHUs peakiuii Mexay BemectBamu: a) KOH u
MgClZ
6) KzCOgI/I HN 03

4.HanumuTe MoJIHbIe U COKpAIlEHHbIE HOHHBIE YPABHEHHSI BO3MOXHBIX PEAKIIMA MEXIY
MOTIAPHO CIMBAaeMbIMH PAacTBOPAaMU COJIEH: HUTpAT cepebpa, KapOOHAT HATPHSL, XJIOPH]L KaIbLus,
dbocdar kammst
Pa3pnen 3. CtpoeHne U CBOHCTBA HEOPraHMYeCKUX BelleCTB
Tema 3.1. Knaccupukanus, HOMEHKJIAaTypa U CTPOeHHE HEOPraHMYeCKHUX BellecTB
[TpoBepsiembie pe3ynbTaThl 00yuenus- JIP03, JIP04, JIPOS, MP02, MP09, TTPOS, ITP09

1.Ha3oBute o0mmue Kiacchl HEOPraHUYECKUX BEIIECTB

2.3anumumTe CTPYKTYPHYIO (GOPMYITy CEpHOI KUCTOTHI

3.Kakue BbI 3HaeTe BemecTBa ¢ ABoHcTBeHHOU (yHkuumei?. [IpuBequre mpuMepsl TaKUX
BEILECTB U NMOATBEPAUTE TAKyH0 ABOWCTBEHHOCTh CBOMCTB YPAaBHEHUSIMU COOTBETCTBYIOIIUX

peaxkuumii
4.BpibepuTe OKCHUJIBI M3 CIICAYIONNX BEIIECTB
H,SO, SO; Fe,O4 Cco, H,Si04 CaCO; CaO (6{0)]
SiO, NaOH Al(OH), Mn,O7 FeO SO, N,Os Na,O

5. OtHecuTe npupoy OKCUAOB. OTBETHI 3AITUIINTE B TAOIUITY
Nago SOZ KQO CuO CI‘03 ano7 S|02 N205
CaO 803 P205 FeO MnO A|203 BeO F6203

OCHOBHBIE KUCJIOTHBIE amdoTepHbIE




6.Hekotopast kucioTa coiepxuT Bomopod (2,2%), wuon (55,7%) wu xucnopon (42,1%).
Omnpenenute NpoCTEUIIYIO POPMYITY 3TOW KUCIOTHI.

7. BeinucaTh U3 CIKCKA BEUIECTB OKCHUJIBI, OCHOBAHUS, KUCIIOTHI , COJU U Ha3BaTh ux: HySO,
CU(OH)z,K3PO4, Ca0,

8. CoctaButh GopMynsl coenuHeHui: a) okcuaa yriaepona( II) ,0) ruapokcuna menu (II), B)
XJIOPOBOJIOPOJHON KUCIIOTHI, I') cylb(aTa HaTpus

Tema 3.2. @Pu3uK0O-XMMHYECKHE CBOMCTBA HEOPraHMYECKHUX BelIeCTB
[IpoBepsiembie pe3ynbTaThl 00yuenus- JIP04, JIP08, MP03, MP06, MP(07, ITP03, ITP04, ITPO6,
I1P0O9

1.Hanmcate ypaBHEHUS] XUMHUUECKUX PEAKIHNA, @ K OYKBaM T U ]I COCTABUTh HOHHBIE (DOPMBI:

a) H,SO, + Mg 6) Na,O + HBr B) H,SO3 + CaO r) CaCO3 + HCI n) AICl3 + AgNOs e)
Ba(OH)z + SiO,

2. OcymecTBUTh MEPEXOIbl: KAIUNH — OKCUJ KaJHsl — THAPOKCHU Kalus — Cylb(haT Kalus

3. 3amaya: CKOJIBKO KI' HATpHUsl MOTpeOyeTcs NIl peakiMH B3aWMMOJICUCTBHUA ¢ 16 Kr cephl,
conepxareit 25% npumeceii, ecnu cxema peakuuu: Na + S — NapS

4.CKOJIBKO KT HAaTpUs MOTPeOyeTcs sl pEaKIMK B3aUMOICHCTBUS C 16 KT cephl, coliepKalien
25% npumeceit, ecnu cxema peakuuu: Na + S — NapS

Tema 3.3. UnenTuukanus HEOPraHM4eCKNX BelecTB
[IpoBepsiembie pesynbTaThl 00yuenus- JIP03, JIP07, MPO1, MPO3, I1P05, ITP08, ITP09

1. Hanucate xumMuyeckre GopMyIibl BEIIECTB, HAXOASIINUXCS B TpeX Kojabax, eciu:

A. pacTBOp U3 mepBOM KOJIOBI OKpallMBaeT IUIlamMs B JKEJNThIM, a U3 BTOpOHl — B
(H1OIEeTOBBIN LIBET;

B. mpu HarpeBanuu oOpasua u3 tperbeit koosl ¢ NaOH nosiBusics 3amax aMMuaka;

C. npu npunuBanun pactBopa AgNO3 Bo Bcex 0Opasnax BbINAIN OCAJAKH OEJoro IBeTa,
npudeM B 00pasiie U3 TpeTheil KOOkl 0Ca0K PAaCTBOPUIICS NP 100aBICHUN BOJIBL;

D. nob6asnenne pactBopa BaCl,; cmocoOcTBOBaIO BBINAACHUIO OEJIBIX OCAaTKOB B
o0pasmax u3 BTOPOH U TpeThel KoJo;

E. mpwiuBanue pactBopa HC1 mpuBeno k OypHOMY BBIAENEHHUIO Ta3a B oOpasle u3
BTOPOH KOJIOBI, TPHYEM 3TOT T'a3 BbI3BaI momyTHeHUe pactBopa Ca(OH),.

OTBeT NOATBEPAMTH YPABHEHUSIMH COOTBETCTBYIOIIMX pPEAaKIHid B MOJEKYISAPHOH H
MOJICKYJIIPHO-HOHHOU (hopMme.

2. OnpenenuTh, B KAKOM HMEHHO KOJI0€ CONEPKUTCS KaKJ0€ U3 YKa3aHHBIX BEIIECTB.

B uetblpex konbax 0e3 3THKETOK COAEP)KATCSl PacTBOPBI CIEIYIOIIMX BELIECTB: COJSTHON
KHCJIOTHI, XJopuaa Oapusi, cynbgaTa kamus, pocdara kanus. Mcrnonb3ys TOMOIHATENEHO PacTBOP
AgNOg, onpenenuth, B KaKOil UMEHHO K0JI0€ COAEPIKUTCS KaX/10€ U3 yKa3aHHBIX BeulecTB. OTBET
MOJITBEPIUTH YPABHEHUSIMHU PEaKLUil B MOJIEKYIISIPHON M MOJIEKYJISIPHO-MOHHOH (popme.

3. OnpenenuTh COCTaB COASPKUMOTO BTOPOU M TPEThel MPOOUPOK

B nsate mpoOupok, comepKammx pacTBOpsI xyopuaoB kamus, meau (1), 6apus, amoMuHus 1
xenesa (I11), no6aBunu pactBop NaOH. Yka3are, B Kakux UMEHHO IPOOUPKAX HAXOIUIUCH JaHHBIC
COJIM, €CJTH B TIEPBOU MPOOUpPKE BBIMAT OCANOK OEIOoro IBETa, B YETBEPTONW — TOIYOOro IBETa, B
nsATo — Oyporo IBeTa, a BO BTOPOH M TpeThel ocajka He oOpazoBanoch. [Ipy momomu Kakoro
peareHra MOXXHO OINpPEIENIUTh COCTaB COJEPKUMOr0 BTOpOM M TpeThell mpobupok? OTser
MOJTBEPUTh YPABHEHUSMHU COOTBETCTBYIOUIMX PEaKLUil B MOJEKYISPHOW U MOJIEKYJIIPHOMOHHON
dopme.



4. Yxa3aTh, B KaKOil IMEHHO IIPOOHpPKe HAXOAUTCS Kax/1asi COJb

B nsate npobupok, coaepxamux pacTBopsl cyiabdaroB Hatpus, Mapranua (II), menu (II),
amromuauss u xpoma (III), moGaBumm pactBop NaOH. Vka3aTe, B Kako HUMEHHO MPOOUpPKE
HaXOJUTCS Kax/as CoJib, €CJIM B UETBEPTOM MIPOOMPKE BbINAJI 0CAA0K rojyOooro 1BeTa, B TPEThEH —
CHUHEBATO-CEPOT0 IIBETa, B MEPBOM M MATOW MpoOHpKax — Oenoro 1Bera, MPUYEM OCAZO0K B MATOU
npobupke pactBopuiics npu gobaBieHun u30biTka NaOH, a Bo BTOpoil mpoOupke ocagka He
oOpazoBanock. OTBET MOATBEPAUTH YPABHEHUSMHU COOTBETCTBYIOIIUX PEAKLUN B MOJEKYIIPHON U
MOJICKYJIIPHO-HOHHOHU (hopMme.

Pa3nen 4. CTpoeHue U cBOICTBA OPraHMYecKHUX BelllecTB

Temad4.1. Knaccudukanus, ctpoeHre 1 HOMEHKJIATypa OpraHMYEeCKUX BEIIECTB
[IpoBepsiemble pe3yabTaThl 00yuenus- JIP07, MP03, MP06, MP13, MP14, T1P02, ITP03, TTP04,
I1P11, TIP12

1.Kakue BemiecTBa Ha3bIBAIOTCSI OPraHUUECKUMU?

2.Ha KOHKpETHBIX IpUMeEpax MOSICHUTE, YTO TAKOE U30MepHsi?

3.Yem oTimyaeTcs CTpYKTypHasi M30MEPUSL OT IPOCTPAHCTBEHHOM ?

4.Yrto noapaszymeBan A. M. ByTiepoB o XMMUYECKUM CTPOCHHEM BelllecTBa?

5.HazoBute xucnopogocoaepxamue GyHKIHMOHaIbHBIE Ipymnnbl. [IpuBeaure npumepsl
COEIIMHEHUH, ColepKAIUX STU TPYIIIIHL

6.IlpuBenure mnpuMep a30TCOAEPIKALIETO ALMKIMYECKOro coeAauHeHus. Hamwummure ero
CTPYKTYpHYIO opmyty.

7.Hamummure CcTpyKTypHBIE (OPMYIBI COEIMHEHWH, Ha3BaHUS KOTOPBIX: a) MpOIeH; 0)
NEHTHH-1; B)2-METWINEHTAaH; I') IPOINaHaib; 1) NIEHTUH-2; €) IPONaHOBasi KUCJIOTa

Tema 4.2. CBoiicTBa OpraHMYECKUX COSTUHEHUI
[IpoBepsiembie pe3ynbTaThl 00yuenus- JIPOS, MP02, MP03, MP15, TTPO1, ITPO6, TTP10, ITP11,
I1P12

1.PacumdpyiiTe creayromniyro 1enouky npespamienuii. Hazosurte coenqunenus A, b, B: atan
+ Cl,—A + Na—b+ Br,—B

2.Kakue coeauHEHUS] MOTYT OBITh TIOJYYCHBl KAaTAIMTHUYECKHUM OKHUCICHHEM MeETaHa B
pa3nuyHbIX ycnoBusx?. Hanummre ypaBHEHUs] COOTBETCTBYIOIIUX PEAKIUN

3.IIpennoxute cnocod nomydeHus2-xjaoprpomnana u3 1-xnopnponana. Hanummre ypaBHEeHUS
COOTBETCTBYIOIIHUX PEAKLIUM.

4 Ilpennoxxkure cmocoOd OYMCTKM 3TaHA OT MpuMeced dTuieHa. Hanummre ypaBHEHHS
COOTBETCTBYIOIIHUX PEAKLIUM.

5.I0pennoxute crnocoObl MOJyuYeHUsl aleTUIeHa U3 HEOpraHWdyeckux BelecTB. Hamummre
YpaBHEHUSI COOTBETCTBYIOIINX PEAKLIMIA.

6.Ilpu B3ammoxeiicTBun Oyramuena-1,3 ¢ OpoMoM BO3MOXKHO O0Opa3oBaHUE pPa3HBIX
COCIUHEHUMH,

YTO 3TO 32 COEIUHEHUS?

7.Kakue apomaTHuecKue YrieBOJOPOIbI MOTYT 00pa30BaThCs MPH ACTUAPOIMKIM3AINHA H-
okrtasHa? Urto »To 32 coequHeHUs ?

8.CocTaBbTe ypaBHEHHSI PEaKIMU MOJIy4YeHUsT METHI(PopMHUaTa —CI0KHOTO 3(dupa MeTaHoma
U MYPaBbUHOM KHUCJIOTHI. B KaKuX yCJIOBHUSIX CIEAYET MPOBOJIUTD ATY PEAKIUIO?

Tema 4.3. UnenTudukannsi opraHMuyecKux BellecTB, UX 3HAYEHHE U NPHUMEHEeHUe B
OBITOBOI ¥ IPOU3BOACTBEHHOM /1eSITEJILHOCTH YeT10BEKA.
[IpoBepsiembie pe3ynbTaThl 00y4uenusi- JIP03, MPO1, MP03, MP08, MP13, MP14, T1P01, TTPO7,
I1PO9, ITP11, I1P12



1.B Hamem pacnopsikeHHMM HMeEEeTCsl ra3oBas Topeiika W Habop peakTHBOB:l) BOIHBIN
pactBop NaOH; 2) pa3z6asnennast H,SO4;3) Boansiii pactBop NapCOs ;4) Boauslit pactBop KMnO4
5)opomHuas Boaa; 6) BogubIid pactBop CuSO, ;7)aMMuadHbIi pacTBOp OKcHaa cepedpa; 8)Boja.

B nByx mpobupkax cozepkaTcs CleIyIOIIe BEeIecTBa:

1 BapuaHT: a) OeH30MHAsT KUCIIO0Ta; 0) aHWINH

2 BapHMaHT: a) TJI0K03a; 0)caxaposa;

3 BapuaHT: a) TIII0K03a; 0) TIIUICPUH.

4 BapuaHT: a) YKCYCHasl KHCII0Ta; 0)3TUIIOBBIN CIIUPT.

5 BapuaHT: a) hopmanuH; 0) STUIOBBIA CITUPT

C momompl0 MHHMMAJIBHOTO — YHCIAa peareHTOB (yKa3aHHBIX B Haudaje padOThl) OIpeleuTe
COJIEP)KUMOE KXKI0M 13 mpoOupok. Hamummre ypaBHEHUS COOTBETCTBYIONTUX PEAKITHH.

Paznen. 5. KuHeruyeckue M TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH TIPOTEKAHUS
XHMHUYECKHX peaKkuui.

Tema 5.1. CKOpoCTh XUMHUYECKHUX PEAKIIUNA. XUMUYECKOE PABHOBECHE.

[Iposepsiemble pe3ynbTaThl 00yuenus- JIP02, JIP 03, JIP 08, MPO1, MP02, MP03, MP06, MP07,
MP15, ITPOS, TTP0O9

1.Kakyto BeM4MHYy Ha3bIBAIOT TEMIEPATYPHBIM KOAPPUITHEHTOM?

2.Kakue BeniecTBa Ha3bIBAKOTCS KaTalu3aTropamu?

3.Kax Ha3piBatoTCsl OMOIOrMUECKHUE KaTaau3aTopbl?

4. Bo CKOJBKO pa3 M3MEHUTCA CKOpOCTh peakuuun 2A + B—AyB, ecnu koHIeHTpaluio
BellecTBa A yBEJIMYUTH B 2 pa3a, a KOHIEHTpaluto BeniecTBa B ymenpmunts B 2 paza?

5.IToueMy ckoponopTAIUecs TPOAYKTHI XPAHIT B XOJIOAUIbHUKE?

6.[loueMy Ha MyKOMOJIBHBIX 3aBOIaX HMHOI/IA IPOUCXOST B3PbIBbI?

7.IloueMy >xuakuii OCH3MH U ATAHOJ TOPSAT CHOKOWHO, a Mapbl 3TUX BEIECTB B CMECH C
BO3/IyXOM B3pbIBAIOTCA?

8.Kakue peakuuy Ha3bIBaIOTCS HEOOPATUMBIMU?

9. Uto Ha3bIBaCTCSI XUMHUUYECKUM paBHOBECHEM?

10.B kakyi CTOPOHY CMECTHTCS XHMHYECKOe paBHOBecue cuctembl AB— A+B, ecnu
IIOBBICUThH TEMIIEpPATypy Ha 30°C? Temmneparypubie K03 PUIIMEHTHI TPSIMON U 0OpPaTHOM peakiuii
COOTBETCTBEHHO paBHbI 2 U 3.

11.B xakoM HampaBJIe€HHUU CMECTUTCA XuMHU4deckoe paBHoBecue cucteMbl 2CO + 2Hy—-CHg+
COgy, eciiu KOHLIEHTpALMK BCEX BELIECTB YMEHBIIUTD B 2 pa3a’?

Pa3znen 6. PactBopbl

Tema 6.1. IlonsiTue o pacTBopax
[IpoBepsiembie pesynbTaThl 00yuenus- JIPO1, JIP02, JIPO3, JIPOS, JIP06, MP03, MP04, MP14,
I1PO7, ITP10, ITP11

1.Kakoii pacTBOp Ha3bIBa€TCsl HACBIILIEHHBIM, HEHACBIILIEHHBIM ?

2.YT10 Ha3bIBAETCS pACTBOPUMOCTHIO BelIeCcTBa?

3.Yro Ha3bIBaeTCA MacCOBOM J0JIEH pacCTBOPEHHOIO BELIECTBA?

4. Kakast mocyienoBaTeIbHOCTh MPUTOTOBJIEHUS pacTBOpa?

Pa3jnen 7. Xumus B ObITY U IPOU3BOJACTBEHHOI 1€ATEIbHOCTH YeJIOBEKA

Tema 7.1. Xumus B ObITY U IPOU3BOJICTBEHHOM JI€ATEIBHOCTH YEIOBEKA
[Iposepsiemble pe3yabTaThl 00yuenus- JIPO1, JIP02, JIP 03, JIP04, MP0S5, MP0O§, MP17, MP18,
[1P02, ITPO6, I1P09, TTP11, I1P12

1./loxaxxute, 9T0 6€3 XUMUU HEMBICIIIM COBPEMEHHBIN OBIT YeJIOBEKa.

2.Kakyto posb urpatot Butamunsl? Ka nx npumensats? Kak coxpaHsiTh BATAMHMHBI B IUILE?

3. Uro takoe CMC? Kakue mpeumyliecTBa U HEIAOCTATKA HMMEIOT OHU IO CPABHEHUIO C

MbLUIaMH?



4.Kakue 4ucTAIIME M MOIOIIME CPEJCTBA BBl HCIOJb3yeTe B ObITy? KakoBbl OCHOBBI MX
HauboJsee 6e30macHOro NPUMEHEHN?

5.Pacckakute 0 OBITOBBIX NECTUIMAX, KOTOpPBIE BbI NPUMEHsETE JOMa, Ha Jadye WM Ha
npuycageOHoM yyacTtke. KakoBbl IipaBuiIa ux 6€30MacHOro NpUMEHEHHs ?

6. XuMus 1 Kpacota (pojib XUMHU B KOCMETHKE).

5.2 Temsl pedepaToB

. Tumel XumMudeckoi CBI3U

. 3HauYeHHE PACTBOPOB B KU3HU U TEXHUKE

. YcTpaHeHre ®KECTKOCTH BOJIBI HAa TPOMBIIIUICHHBIX MPEIPUATHIX

. Ucnonp3oBanne MUHEpATHHBIX KUCIOT HA MIPEANPHUATHSIX PA3TMYHOTO MPOQUIIS
. [ToBapeHHast O KaK XUMHYECKOE CHIPhE

. buorexnosorus u reHHas UHXEHEPUs — TEXHOJIOTUU

. CoBpeMeHHBIC METO bl 00€33apayKUBAHHMSI BOJIBI

. 3ammTa 030HOBOTO SKpPaH OT XUMUUYECKOTO 3arps3HEHUs

01NN P WN —

5.3 Ilpumepsbl TECTOBBIX 3aJaHU I

BxoaHoil KOHTPOJIb.

Ipumeuanue. [IpenogaBarens onpeaensieT KOJIMUYECTBO BOIIPOCOB U3 MPEITIOKEHHBIX.
BapuanTt nepsBblii

1.OnexTponHas hopMyia BHEIIHETO YHEPTETUIECKOTO YPOBHS aTOMa KPEeMHHUSI

1)3s%3p%  2)3s%3p";  3)4s’4p%  4)4s?4p”
2.Xumu4deckas cBsi3b B MoJiekyine NHa:

1)nonHast; 2)koBajeHTHas MOJIIpHast; 3 )MeTauInuecKas;4)KOBaJIeHTHAs! HEMOJISpHasl.
3.Haubonee sipko BbIpaxeHHbIE HEMETAJUTMYECKHE CBOMCTBA MPOSIBIISACT:

1)Si;  2)C; 3)Sn; 4)Ge.
4.0kcunsl pochopa (V) ¥ LKHKA SBISAIOTCA COOTBETCTBEHHO:

1)KHCITOTHBIM M OCHOBHBIM; 2)OCHOBHBIM M KHCIIOTHBIM; 3)KHCIIOTHBIM U aM(OTEPHBIM;

4)OCHOBHBIM M OCHOBHBIM.
5.K peakuusam 3amenieHuss OTHOCUTCS peaKIus:

1)2Na + O, = 2Nay0,; 2)CaCO3; = CaO + CO;1; 3)NaOH + HCI = NaCI + H,0; 4)Zn +
H,SO4 = ZnS0O, + HzT
6.BemecTBa, KOTOpBIE MIPU JUCCOLMALIMN 00Pa3yIOT B KaYeCTBE aHUOHOB TOJIBKO THAPOKCH]I-HOHBI,
SBIISIOTCSL:

1)kucnoramu; 2)CpeIHUMU CONSAMU; 3)mienouaMu; 4)KUCIBIMU COJISIMHU.
7.Cymma k03¢ ¢unineHToB nepes GopMynaMu HEANIEKTPOIUTOB B YPABHCHUH PEAKITUU

Fe + 2HCI(p-p) =FeCl, + H,1 paBna: 1)2; 2)3; 3)4; 4)5.
8.CymMMBI Bcex KOX(PHUIIMEHTOB B MTOJHOM M COKPAIICHHOM MOHHBIX YPaBHEHUSAX PEAKIIMU MEKITY
pacTBopamMu Ccyib(aTa HaTpHsl U XJIOpua Oapus paBHbIL:

DIlu3; 2)11us5; 3)9u3; 4)9us.
9.CokpamieHHOE HMOHHOE YpaBHEHHE peaKInu Mg2+ + 20H =Mg(OH),;| coorBeTcTBYET
B3aUMOJEHCTBUIO:

1)pacTBOpa CONM MarHusi CO IIEJIOYBIO;

2)HEepacTBOPUMOM COJIM MarHus CO MIEJI0YbIO;

3)pacTBOpa COJIM MarHusi ¢ HEPACTBOPHUMBIM OCHOBAaHHEM;

4)HepacTBOPUMOM COJIM MarHusi C HEPACTBOPUMBIM OCHOBAHHEM.
10.Peakuust HOHHOTO OOMEHa UJIET /10 KOHIIA B Pe3yJIbTaTe BBIICICHUS ra3a pu B3aUMOICHCTBHUH:

1)Cu(OH); ¢ H,SO4; 2)KOH ¢ Zn(NO3),; 3)Ca(HCO3), ¢ HCI; 4)Na,CO3 ¢ CaCl.,.
11.B cxeme npeBpaleHuit

1 2 3 4
N,——NH3z;—— NH;4Cl—— NH3z;——N,



MOBBIIIEHHAS TEMIIepaTypa HeoOXoauma JUIsl TPOBEACHUS peaKIuil:
11,23, 2)1,34; 3)1,24; 4)234.
12 .Kap6oHat - HOHbI MO’KHO OOHAPYKUTh BOJIHBIM PACTBOPOM:
l)xnopoBomopona;  2)XJopuaa HaTpus; 3)THAPOKCUIA HATpusi;  4)cynbdara aMMOHUSA.
13.C HanmeHsblIel CKOPOCTHIO P KOMHATHOM TeMIIEpaType MPOTEKaeT PeaKius
1)Fe u O,; 2)CaCO3 u HCI(p-p); 3)NaOH(p-p) u HySO4(p-p); 4)CuSO4(p-p) 1 NaOH(p-
p).
14. Xumudeckoe paBHOBECHE B CHCTEME
FeO(t) +Ha(1)«> Fe(t) + H2O(r) — Q cMecuThCs B CTOPOHY NMPOJYKTa PEAKIIUU MIPH:
1)nOBBIIEHNY JJaBJIEHUS; 2)OBBIIEHUN TEMIEPATYpPhl; 3)IOHWKEHUN AABICHMUS;
4)1crosb30BaHUN KaTaau3aTopa.
15.Cynbdat kanabIus OTHOCUTHCS K KJIACCY:
l)okcunoB; 2)ocHoBaHuM;  3)cosield;  4)KHUCIOT.
16.Kak u3mensieTcst paguyc aroma B psay Li — Na —K?
1)He n3MeHseTcs; 2)cHavaja yBEIMUMBAETCs, IOTOM YMEHBIIAETCS; 3)yMEHbIIACTCS;
4)yBeTUINBaCTCA.
17.Kaxkoii U3 METa/IOB HE pearupyer ¢ BOJHBIM pacTBOpoM cyibdara meau (II):
I)xene3zo; 2)cepebpo; 3)onoBo;  4)HATpHid.
18.1Tpu B3auMOIEHCTBUM C HEMETAIIAMU METaJUIbI MIPOSIBIISIFOT CBOMCTRA!
1)oxucauTenbHble; 2)KUCIOTHBIC; 3)BOCCTAHOBUTEIbHbIC; 4)OCHOBHBIC.
19.®opmyna BemecTBa, 0003HAYEHHOTO «X» B CXeMe IPEBPALCHHNA:
P—b> X——>H3PO4,
1)PH3; 2)CaszPy; 3)P,0s; 4)PCls.
20.®Docdat kanbLus MOXKHO MOIYYUTh peaKLUeil HOHHOTO 0OMEHa NPH B3aUMOAECHCTBUHU:
1)kanbiust ¢ pocopHON KUCIOTOM; 2)oKcHaa Kanblms ¢ okcuaoM dochopa(V);
3)cynbdara kanbius ¢ pochopHoit kucnotoit; 4)docdarta HATPUS C XIOPHUIOM KAIIBIHUS.
21.CpipbeM AJisl TIOTYYEHUS KUCIIOPO/Ia B TPOMBIIIEHHOCTH CITY)KHUT:
1)6eproneroBa conp KCIOs; 2)nepmanranar kamus KMnOg;  3)Bo3ayx; 4)mepokcun
Bogopoaa H,Os.
22.0npenenute MacCOBYIO JAOJIO skene3a B okcuae xkeneza(Ill):
1)20%; 2)25%; 3)30%; 4)35%.
23.Cepy maccoii 1,6r coxriu B kuciopoge. Onpenenurte oobeM okcuaa cepbi(IV), namepeHHsli
MIPU HOPMAJTBHBIX YCIIOBHAX, KOTOPBIH 00pa30oBaJICs TIPU 3TOM:
DI11,2n;  2)1,12n;  3)112m;  4)0,112:.
24.OmipeniennnTe MacCoOBYIO JOJNIO caxapa B pacTBOpe, MOJMy4eHHOM pactBopeHueMm 10r caxapa B
190r Bomw1? 1)0,5;  2)0,1;  3)0,05; 4)2.

OTBeThI
Bxonnoii koHTpoJb M0 XumMun 1 Kype
BapuanTt nepsblii

Ne Borpoca 1 2 3 4 5 6 7 8 9 10 11 12
OtBer 1 2 2 3 4 3 1 1 1 3 2 1
Ne Borpoca | 13 14 15 16 17 | 18 | 19 | 20 | 21 | 22 23 24
OtBer 1 2 3 4 2 3 3 4 3 4 2 3

BxonHoii kKoHTpPOBL MO XuMuM 1 Kype
BagnaHT BTOPOii
1.2nextponHas popMmyia atoma 1s°25°2p°3s?3p”. Xumudecknii cuMBoM 1 (OPMYIIa BOZOPOIHOTO
COEJIMHEHUS 3TOTO JIEMEHTA:
1)C u CHy; 2)Si u SiHy; 3)O u HyO;



2.XvuMUYecKasi CBS3b B OKCH/JIE JINTUS:
l)uonHHasi; 2)KoBaJIeHTHas NOJSIpHAS; 3)MeTauinyeckas; 4)KoBaJeHTHAs HEOoJIIpHasl.
3.B mManbIx mepuojax MepHOAMYECKON CUCTEMBbl XMMHUYECKHX 3JIEMEHTOB C YBEIMUYCHHEM 3apsia
sJ1ep paJnychl aTOMOB:
1)yBenMuuBaIOTCs; 2)U3MEHSAIOTCS IEPHOANYECKH;
3)ymeHbmatorcs; 4)He U3MEHSIOTCA.
4.®DopMynbl OCHOBHOTO U KUCIIOTHOTO OKCH/I0B COOTBETCTBEHHO:
1)FeO u BeO; 2)CaO u CrO3; 3)P,05 u CO,; 4)SO; u CaO.
5. Koapduuument nepen Gpopmynoli BocCTaHOBHUTENSI B YPaBHEHUH PEAKLMU TOPEHUS AIFOMUHUS B
KHCIIOpOJie:
11, 2)2; 3)3; 4)4.
6.BemiecTBa, KOTOpbIE MPU AUCCOLUAIIMHN 00Pa3yIOT TOJIBKO KATHOHBI METAJUIa U THAPOKCUA-UOHBI,
SBIISIFOTCSI:
l)xucnoramu; 2)consmu;  3)menodamu;  4)aM(pOTEPHBIMU THAPOKCHUIAMHU.
7.Jlammouka mnpubopa IS MCHBITAHUS BEUIECTB Ha AIIEKTPONPOBOIHOCTH 3arOPHUTHCS TIPH
MOTPYXEHUH 3JIEKTPOIOB B:
l)consiHylo  KHUCIOTY; 2)xnopun  Kamusi  (KpHCT.); 3)okcun  xenesza(lll);
4)TMCTUILTUPOBAHHYIO BOJTY.
8.CymMMBI Bcex KOO PHUIIMEHTOB B MOJHOM M COKPAIICHHOM MOHHOM YPAaBHEHUSX PEAKIUN MEXIY
pacTBopamu cyib(aTa IUHKA U HUTpaTa Oapus paBHbL:
19u4; 2)10u3; 3)12u4; 4)12u3.
9.CokpallieHHOE HOHHOE YpaBHEHUE PEaKIIUHU: Ca?" + SO42' = (CaSO; cooTBETCTBYET
B3aMMO/ICVCTBUIO B PACTBOpE:
1)CaCl, ¢ BaSO,; 2)CaCl; ¢ Na;SOy4; 3)Ca c NaySOy; 4)CaCO3 ¢ H,SO,.
10.0Ocanok oOpazyercst pu B3aUMOJICHCTBUHU pacTBOpoB xiopuna sxkeneza(ll) u:
1)runpoxcuaa HaTpus; 2)cynbdara HaTpus; 3)constHoN KucaoThl, 4)autpata meau(Il).
11.TIpu xomMHaTHOI TeMiiepaType OyayT B3aUMOIEHCTBOBATD:
1Nz u Hy; 2)N2 u Oz; 3)Zn u H,O; 4)Na u H,O.
12.CoctaB comu(NH4),SO; MOKXHO yCTaHOBHTH, MCIOJIB3Ys JBa PAacTBOpa, COACPIKAIIHE
wons: 1)OH 1 Ba®*; 2)OH u H"; 3)Cl- u Cu?*; 4)COs* u Ba®".
13.C mHauboJIbIIeii CKOPOCTHIO MPU KOMHATHOM TeMITepaType MPOTEKAET PEAKITUST MEKTY:
DHCI (1%p-p) u AgNO3 (1%p-p); 2)HCI (1%p-p) u CaCOs; 3)HCI (5%p-p) u Zn;
4)HCI (5%p-p) u Mg.
14. Xumnueckoe paBHoBecue B cucteme: CO,(r) +C(1) «>2CO(r)— 173 xx CMeIaeTcs B
CTOPOHY MPOJIYKTA PEAKIHU TPH:
1)IOBBIIIICHUH JAaBJICHUS;, 2)MOBBIIICHUU TEMIEPATYphbl;  3)MOHIKEHUH TEMIIEpPaTyphl;
4)1crionb30BaHUM KaTaau3aTopa.
15.T'uapokcua Kanblus OTHOCUTHCS K KJIaccy:
l)oxcunoB; 2)ocHoBaHuil; 3)coneit;  4)KUCIOT.
16.Kak M3MEHSIOTCS KUCIIOTHBIE CBOMCTBA BBICIINX OKCHIOB ClieBa Hampaso B psiny Al-Si-P?
1)HEe M3MEHSIOTCS; 2)CHAYaIa YBEJIUYUBAIOTCS, TIOTOM YMEHBIAIOTCS; 3)yMEHbBIIAOTCS;
4)yBenMUMBaIOTCS.
17.Kakoii U3 METaJNIOB HE pearupyeT ¢ BOJHBIM pacTBOpoM cyibdara meau (I1):
I)xene3o; 2)30;m0T0;  3)0I0BO;  4)HATPHIA.
18.ITpu B3anMOICHCTBHY C METAJZIAMH HEMETAILIBI ITPOSIBIISIOT CBOMCTRA!
l)okucnurensHbIe; 2)KUCIOTHBIE; 3)BOCCTAHOBUTENBHEIC; 4)O0CHOBHBIC.
19.®opmyna BemniecTBa, 0003HAYCHHOTO «X» B CXEME MPEBPAIICHUH:
+H, + HCI
FeO —— X———FeCly:
1) Fe203; 2) FeC|2; 3) Fe; 4) Fe(OH)z.
20.'mapokcut nMHKa 00pa3yeTcsi Mpyu B3aUMOJICHCTBUH:



l)okcuna nMHKa ¢ BOJOW; 2)OKCHJa IMHKA C THAPOKCUAOM HATpus; 3)XJIOpUAa LHMHKA C
ruapokcuaoM meau(ll); 4)xmopuna nuHKa(p-p) ¢ TUAPOKCUIOM HATPUS(P-P).
21.B npOMBIIIUIEHHOCTH CEPHYIO KUCIIOTY MOIYYalOT MOTJIOMCHUEM
1)SO3 Bogoii; 2)SO3; pactBopoMm ceproit kuciotel; 3)SO, Bomoit; 4)SO, pacTBOpom
CEpPHOM KUCIOTBHI.
22.0Onpenenute MaccoByro 100 Meau B okcuae meau(1l):
1)0,8; 2)0,9; 3)0,11; 4)0,14.
23.Macca 1a3000pa3HOro BOJOPOJIAa, KOTOPBIM BBIACIUTCS MPU PACTBOPECHHH 4,5 T aFOMUHUS B
COJISTHOM KUCIIOTE COCTAaBHT:
1)0,2r;  2)0,3r;  3)0,4r;  4)0,5r.
24.Ormipeniennute MacCcoBYIO JIOJIO COJHM B pacTBOpe, MoMydeHHOM pacTBopeHueM 20r comu B 140r
BOJIEI?
1)0,05; 2)0,125; 3)0,25; 4)0,30.
OTtBeTHI
BxonHoii KOHTPOJL 1O XMMHuM 1 Kypc
Bapuant BTOpOI

Ne Bompoca| 1 2 3 4 5 6 7 8 9 10 11 | 12
OtBeT 4 1 3 4 4 3 1 2 2 1 4 1
Ne porpoca | 13 14 15 16 17 18 | 19 | 20 21 22 23 | 24
OtBeT 1 2 2 4 2 1 3 4 2 1 4 2

5.4. 3ajanus nmpakTH4YecKHX padoT

Pa3nes 1. OcHOBBI CTPOCHHS BellleCTBA

IIpakTuyeckasi padora Nel. «CocTaBieHne XUMUYECKHX (DOPMYJ JIBYXaTOMHBIX COCIMHCHHI
(oxcuaoB, Cyab(pHUIOB, TUAPUAOB U T.I.) U JPYTUX HEOPraHUYECKHX COCIUHEHUN OTIEIIbHBIX
KJIACCOB C HCIMOJb30BaHHE XMMHUYECKOW CHMBOJMKH U Ha3BaHUW COEAMHEHUN 1O TPUBUAIBHOMN
HOMEHKIIaType U MexayHapoiHoit [TUPACy.

Heab: CoBeplieHCTBOBAHUE YMEHHI COCTABIATH (OPMYIIbl OMHAPHBIX COCAMHEHMIA, Ha3bIBATh UX,
3aKpENUTh MOHATHUS «CTETIEHb OKUCIICHUSNY, «OMHAPHBIC COCAMHEHUS;

3aganmue 1.

BapuanT 1 Bapuanr 2

1. OnpeneauTe CTENCHN OKUCICHHUS aTOMOB 1. OnpeneauTe CTENCHN OKUCICHHUS aTOMOB
9JICMEHTOB B COCTUHEHUSIX, (POPMYJIBI KOTOPBIX | XHMHYECKUX JICMEHTOB B COCIMHEHUSX,
Si0,, Nay0, K;S, LiBr. IIpuBeaute Ha3BaHMs dbopmynsl kotopeix HyO, AICl3, N2Os, NagP.
Ka)KJI0T0 U3 BEIIECTB.

2. Kakas u3 cnegyromux Gopmyn 2. Beibepute popmyny okcuaa mapranua (IV):
CcoOoTBeTCTBYET oKkcuay azota (I1): MnO, Mn,07, MnF,4, MnO».

NO, N20s, NO,, N,O?

3. Hanumute ¢popMysibl BEIIECTB: 3. Hanumure ¢popMyIibl BEIIECTB: a) OKCHUIA

a) okcuaa cepsl (IV) 6) okcuna cepsr (VI). menu (11); 6) oxenna Hatpus.

3ananme 2. CoctaBuTh GopMyiTy OMHAPHOTO COETMHEHUS ATIOMUHUS C YTIIEPOJIOM.
3ananume 3. Hazats Bemectsa: NaCl, MgS, KH.

3ananme 4.Haiiqu ctenenp okuciaenus xmnopa B coeaunenun Cly0.

BruiBoa o padore.



IpakTnyeckoe 3aHsaTHeNe2.XapaKTepUCTHKA HJIEMEHTA IO €r0 MOJIOKEHHI0 B MEPUOAUYECKOU
cucteme .M. Menpaeneera

Heanb: Xapakrepu3oBaTb XHWMHUYECKHE JJEMEHTbHI B COOTBETCTBUM C UX TIIOJOKEHHUEM B
MEePUOINYECKON cucTeMe XumMuiyeckux 3yemMeHToB J[.1. MenaeneeBa no iany.

IInan xapakTepuCTHKH 3JIeMEHTA

1) Ha3Banue s1eMeHTa;

2) X¥MHUYeCKHii CUMBOJT,

3) IopsinkoBbIit HOMED;

4) AtoMHas Macca;

5) Homep niepuona;

6) Homep rpymmbl, BUI OATPYIIIIBI;

7) 3apsin sapa aToma,

8) Hucio mpoTOHOB U HEUTPOHOB;

9) OO11ee YKCIIO ANEKTPOHOB;

10) DnexkrponHas Gpopmyia;

11) MeTasun uiau HeMETaLT;

12) Beicumii OKCHI, €0 XapakTep;

13) BogopoaHoe coeuHeHue (€CIu €CTh);
14) T'uapokcu, ero Ha3BaHUE U XapaKTep;
15) VBenuuenue paaunyca atoma (B iepuojie U A-rpymre)

Bapuantl. JlaTh XapakTepUCTUKY JIEMEHTOB C NOPSIKOBBIMU HOMepamu 13,21
Bapuanrt 2. JIaTh XapaKTEpUCTHKY 3JIEMEHTOB € MTOPSIAKOBBIMU HOMepamu 15,23

BapwuanT 3. J[aTh XapakTepUCTHKY 3JIEMEHTOB C MOPSAIKOBBIMUA HOMepamul7, 25

Paznen 2. Xumnuyeckue peakumu

IIpakTyeckoe 3ansaTHe Ne 3«TUIbl XUMUYECKUX PEAKLIUII.

Hean: KnaccupunmpoBaTe peakiy MO CIEAYIOIIUM MPU3HAKAM: YUCIY M COCTaBY HCXOAHBIX
BEILIECTB M IMPOJAYKTOB pEAKLMH, W3MEHEHUIO CTENEHEH OKUCICHHS XUMUYECKHX 3JIEMEHTOB,
00paTUMOCTH TMpOLIECcCa, YIaCTUIO KaTallu3aTopa, TeIioBoMy 3 dexty

Bapuanr 1.

1) H2 + N2 <==>NH3 + Q

2) Al + Fe203 —> Al203 + Fe + Q

3) CaC0O3 ->CaO0 +C0O2-Q

4) NaOH + H2S04 -> Na2S04 + H20 + Q

BapuanTt?2.

1)KCIO3 —>KCI + 02 - Q;

2) N2 + 02 «&NO - Q;

3) Cu(NO3)2 + KOH —» Cu(OH)2 + KNO3;

4) Fe + H2SO4 —> FeSO4 + H2 + Q

Bapuant 3.

1) FeCI3 + AgNO3—> AgCI + Fe(NO3)3;

2)Si02+C—>Si+CO-Q;

3) Pb(NO3)2—» PbO + NO2 + 02 — Q;

4) SO2+02 —>S03+Q

IIpakTnueckoe 3ansitue Ne4, «Pacu€Thbl 110 ypaBHEHUSIM XUMUUYECKUX PEAKIMI C UCIIOJIb30BaHUEM
Macchl, 00bEMa (HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBAY.
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I_IC.J'IBI O3HaKOMHTBLCS C OCHOBHBIMH 3aKOHAMH XHMUH U HAaYYUTHCA C UX ITIOMOIIBIO pCUIATh
OJICMCHTAPHBIC PACUYCTHEBIC 3a/1a4u.

OO0opynoBaHue: KaJabKyJIsTOPbI; IEpUOAUYECKAs CUCTEMA XUMUYECKUX 31eMeHToB JI.1.
Menneneesa, Tabiuna «OCHOBHbIE XUMHYECKUE (POPMYITBI»;

Bapuanr 1.

1.Ilonp3ysich 3HAYCHUSMHU ATOMHBIX BECOB 3JIeMEHTOB U3 llepuoanueckoil TabmuIpl, paccunTaite
MOJISIpHYIO Maccy (r/Mmoutb) miis cnenyromux Bemects: NaF, N2, NaOH, SO2, Ca3(P0O4)2 .Ckosbko
MOJIEKYJ COAEPKUTCS B 1 MOJIe Ka)/10r0 U3 ITUX BEIIECTB?

2. CKOJIBKO MOJIeH Kucyiopoaa coaepxkurcs B 128 r kucinopoga?

3. Ilpu rpo3oBBIX paspsaax B atMocdepe MmpoucxoauT cienyromas peakuus: N2 + 02 = NO2.
VYpasusiite peakiuio. CKOIBKO MOJICH KUCIOPOIa MOTPEOyeTCs ISl TTOJIHOTO MpeBparieHus 1 Moss
azota B NO2? Ckomnbko 310 Oyzner rpamMMmoB kuciopojia? Ckonbko rpaMmoB NO2 obpa3zyercsi?
Bapuanr 2.

1. B crakan Hanmunu 180 r Boael. CKoJIbKO MOJIEKYI BO/bI B cTakaHe? Ckoiibko 310 Mosieit H20?

2. Beruncnure Maccy BelecTBa, COOTBETCTBYIOIIYIO 6 MOJIb aTOMOB CEPBI.

3. B maccaxkupckuii camolieT rmepen HadaioMm peiica morpyswim 200 Kr mpoaykToB (Macca 0e3
ymakoBku). Kak wu3MeHmnach Macca aBuaniaiiHepa TIOCJI€ TOro, Kak B TOJETe Maccaxupam
MPEUIOKIIH 00€]] U BCE MPOIYKTHI ObUIH CHEICHBI?

Bapmuanr 3.

1. Kpacubiii nmopomok meau (6,4 T) cMemanu ¢ KEeNThIM MOPOUIKOM cepbl (3,2 T) W Harpeiu.
[Tonmyunnu YepHBbI MOPOIIOK, HE COAEPXKALIUN KPACHBIX KPYMMHOK MEIHM M KEITOro MOpOIIKa
cepbl. KakoBa Macca moydeHHOTO YepHOro nopomrka? Hamumure ypaBHEHHE peakIiu

2. Kakoii 00beM Mpy HOpMAaJIBHBIX YCIOBHSX (H.y.) 3aHUMAIOT 56 T ra3oo0pa3Horo azora?

3. Ilpu rpo3oBBIX paspsgax B atMocdepe mpoucxomut ciemyromas peakmus: N2 + 02 = NO2.
VYpausiite peakuuto. CKOIBKO MOJIeH KHUCIOpOia MOTpedyeTCs AJis MOJHOTO NpeBpalieHus 1 Momus
azota B NO2? Ckonbko 310 Oynet rpammoB kuciopoaa? Ckonbko rpammo NO2 oOpa3zyerca?

IIpakTHyeckoe 3ansaTueNe S.

Henu. Ha mpaktuke yOeauThcsi B CYHICCTBOBAHMU THAPOJIN3a; COBEPIICHCTBOBATH YMEHUS
HaOJI0/IaTh XUMHUYECKHE SIBICHUS; OOBSCHATh HAONIO/aeMble SIBJICHHS U PE3yJIbTaThl OIMBITOB;
peliaTh KaueCTBEHHBIC 3a7a4l; COCTABISTh YPaBHEHHS XMMHUYECKHUX PEaKIUii MOHHOTO OOMeHa C
y4acTHEM HEOPTaHUYECKUX BEIIECTB.

Bomnpocsl 14151 1onycka K j1adéopaTtopHoii padore

1. ChopmynupyiiTe e IIAHUPYEMOTO SKCIIEPUMEHTA;

2. O0BICHUTE, KAaKOW ITPOIIECC HAa3bIBAIOT THAPOJIM30M, KaKOW OH ObIBaeT?;

3.KakoBa poiib ruApoau3a B npupojie?

4. OObBsicCHUTE, KaKHEe CYIIECTBYIOT CHOCOOBI JI0Ka3aTelbCTBAa CYIIECTBOBAHUSA THAPOIIN3A
HEOPTraHMYECKUX U OPTaHUYECKHUX BEIECTB;

5. O0bsacHUTE, KaK COCTABISETCS YpaBHEHHE THAPOIIN3A;

6. O0bscuute, uyto Takoe pH? Kak 3aBucHT MaHHBIN MOKa3aTelb OT KUCIOTHOCTH HJIM OCHOBHOCTH
Cpeabl pacTBOpa;

7.00BACHUTE X0/ BBITIOTHEHUS SKCIIEPUMEHTA T10 PEIICHUI0 KAUYeCTBEHHBIX 3a/1a4;

8. Ilepeuncnure OCHOBHBIC AacCHEKTHI COOJIIOMCHHUS TEXHUKH O€30macHOCTH Tpu pabore ¢

arpeCcCUBHBIMH peareHTaMu (TUIPOKCHU HATPHSA).

OOGopynoBanue u mocyaa PeakTuBbl
1. CrexsissHHBIE IPOOUPKHU 1. PactBop NaOH
2. lratuB st npoOUpok 2. PactBop Na2SO4

3. PactBop AICI3

4. PactBop Na2CO3




5. PactBop Cu(OH)2

6. KrcinoTHO-OCHOBHBIN MHIUKATOP

AJITOpUTM npoBeeHus onbiTa Ne 1

BOl'[pOCI)I U 3alaHuA

3ananue Ne 1. B tpex nmpobupkax noj
HOMEpaMM HaXOJSATCS paCTBOPHI TPeX
coJiel: XJIopHia aTlOMUHUS, Cylbdarta
HaTpus, kapOoHaTa HaTpus. He mone3ysch
JIPYTUMH PEaKTHBaMU, ONPEISITUTE COCTaB
KaX/10 IPOOUPKH.

1. aTtb 00bsiCHEHHE TPOBEICHHBIM
onbITaM. 2. COCTaBUTh ypaBHEHUS
peakuuii, MpoTEeKalIIUX B IPOOUPKE B
MOJIEKYJISIPHOM M HOHHOM BUJAX.

AJITOpUTM NpoBeieHus onbiTa Ne 2

Bomnpocsl u 3axanns

3aganue Ne 2. Uto mpou3oner, eciu
OXJIaINTh PACTBOP KapOOHATa HATPUS WU
100aBUTh K HeMy ruapokcus Hatpus? 1.1.
Hanuts B mpobupky 1-2 mu1 pactBopa
kapOoHara Hatpus. 1.2. OnycTuTh
MpoOUPKY B CTAKaH C OYCHb XOJIOTHOU
BoJ0# uiu cHerom. 1.3. [IpoBeputs cpeny
pacTBOpa Mpy NOMOIIH KHCIOTHO-
OCHOBHOT0 MHauKaTopa. 1.4. Jl06aBUTh K
pacTBOpy KapOoHaTa HATPUS TUIPOKCHT
HaTpHUs.

1.Kakoli uHAUKATOp JIydllle UCIIOJIb30BATh
JUTS OTIpEZICJICHUsI CpeJbl pacTBOpa? 2.
CocTaBUTh COOTBETCTBYIOLIUE YPABHEHUS
XUMUYECKUX PEAKIUNA, B MOJICKYJIIPHOM U
HOHHOM BHJAX.

AJIropuTM™M npoBeaeHus onbiTa Ne 3

Bonpocsl u 3aganus

3amanue Ne 3. [Ipo6iemnsiii onbiT. 1.1. B
OJIHY MPOOUPKY C PAaCTBOPOM Cyib(aTa
meu (II) npunuTh pacTBOp THIPOKCHIA
Hatpus. 1.2. Bo Bropyro npoOupky ¢
pactBopoM cynbdara meau (I1) mpunuts
pactBOp Kapobonara HaTpus. 1.3. CpaBHUTH
1BET 00pa3ymIuXCcs 0CaakoB. 1.4.
OOpaTuTh BHIMAaHHUE Ha BBIJICJICHHE ra3a B
OJTHOH 13 mpoOupok. 1.5. Onpenenurp,
OTKYJla MOXET BbLAEIATHCSA ATOT ra3? 1.6.
[IpoBepuTh Ka4eCTBEHHBIN COCTaB raza
ropsien 1yduHkoi. 1.7. OObSICHUTH
MIPOUCXOJISIIEE SIBICHUE.

1. CocTaBUTh COOTBETCTBYIOIINE
YpaBHEHUSI XUMUYECKUX PEaKLUid, B
MOJICKYJISIPHOM U MOHHOM BHJIaX.

AJropuTm nposeaeHus onbita Ne 4

Bonpocsl u 3aganus

3amanue Ne 4. [Ipobnemuslit onbIT. 1.1. K
pacTBOPY XJIOpUIA AIFOMUHUS IPUITUTH
pacTBOp KapOoOHATa HATPHSI.

1. OOBACHUTH MPOUCXOJAIIEE ABJICHUE. 2.
CocTaBUTh COOTBETCTBYIOLIUE YPABHEHUS
XUMUYECKHUX PEAKIUNA, B MOJICKYJIIPHOM U
MOHHOM BHUAax. 3. OTBETUTH Ha BOIIPOCHI.
J{nst yero B MEIMIIMHCKOM MPAKTUKE
WCIIOJIB3YIOT PACTBOP MUTHEBOU COBI NS
MOJIOCKaHUS TIPH BOCTIAJIUTEIIbHBIX




3aboneBanusx ropna? Kakosa poib
ruapoausa B npupone? Ilouemy pactsop
MblJIa IEHUTCS B Bosie?

BriBoabI.

1.IIpoananu3upyiite COOTBETCTBUE MOJIYUEHHBIX PE3YJIBTATOB TUIIAM ruapoau3a. Cuenanre
COOTBETCTBYIOIIME BBIBOIBI.

2.ChopMynupyiTe BBIBOJBI O 3aBUCHMOCTH TUIIA TUAPOJIHM3a U KUCIOTHOCTH CPEbl pacTBOPA.

Pa3nen 3.CTtpoeHne u CBOMCTBA HEOPraHM4YeCKUX BelEeCTB

IIpakTuyeckoe 3anaTue Ne6 Knaccudukarms, HoMeHKIATypa U XUMHUYECKHE (HOPMYITBI
HEOpPraHMYECKHUX BELIECTBY

YueOHast neJib: 3aKpENUTh 3HAHUS, YMEHHUS, HaBBIKU MO KJIaccu(UKAIMK, HOMEHKIATYpe , COCTaBY
HEOPraHMYECKUX BEILECTB.

AKTyanu3anus 3HaHHUN:

DpOHTaIBHBIN OIIPOC.

1.Uro Takoe okcunpl? Kakue ObiBatoT okcuapl? [louemMy HecosneoOpasyroume OKCHABI Tak
Ha3bIBAlOTCA?

2.Yto Takoe kucnoThl? Kakue kucnorsl Bel 3Haete? UTo Takoe TpEXOCHOBHAsI KUCJIOTA?

3.Yro Takoe ocHoBaHMA? YTo Takoe ménoun?

4. Yro Takoe conu? [IpuBegure npumMepsl Coei.

5.I1po6siemHbIii Bonpoc. [loueMy 1 KUCIOTH M OCHOBAHUS OOBEIUHSIOTCS B TPYIITY THIPOKCUIBI?
Uto y HEX 0011IeT0 ¥ YeM OHU OTINYAIOTCS?

BeinoJiHeHHe 3aJaHUH 110 BADHAHTAM

Bapuant Ne 1

1. Hasosute coemauuenus: Cu(NO3)2, CuO, CO2, NaOH , SO2, H2S04, CaSO4, KOH, HCI,
HNQO3, CaO, KCI.

2. U3 3aganus Ne 1 Bpmmmimre GopMysibl OKCHJIOB.

3. CoctaBbTe (pOpMYIIBI BCEX BO3MOXKHBIX OKCHIOB JJIS claeayromux semenTos: Ca , S, O, Mg.

4. CocraBbTe (OpMyIbI CIEIYIOUMX COeIMHEHUN: okcua azorta (I), ruxpokecns Hatpus, cyiabdaT
Oapuisi, OKCUJI MarHusl, XJIOpUJ aIFOMUHUSL.

Bapuant Ne 2

1. HazoBure coemunenus: BaCly, H28i03, H3PO4, BaO, HzSOg, A|C|3, Ba(O H)z,
KN03 CaCOs, FC(OH)z, Na,O, P,0s

2. U3 3apanug Ne 1 Beimuinute GopmMysibl CONEH.

3. CocTaBbTe (OpMYIBI BCEX BO3MOXKHBIX OKCUAOB Ui cieayrommx smeMentos: C, Al, N, Fe.

4. CoctaBbTe (HOPMYIBI CACAYIOMMX COCAUHEHUN: (TOPOBOJOPOAHAS KUCIOTA, TUAPOKCHI Oapus,
HUTpAT Meau, okcus xenesa (I11), okenn kpemHus,

Bapuant Ne 3

1. HasoBure coemunenusi: Ba(NOs3);, MgO, CO, NaOH, HNO,, ZnO, NaCl,
803, H2804' BaSO4, LiOH, HCL

2. U3 3aganus Ne | Beimummre GopMyInbl KUCIIOT.

3. CoctaBbTe (OpMYIIBI BCEX BO3MOXKHBIX OKCHIOB JJIs1 cieaytomux snmemenToB: K, Cl, Mg, Ba.

4. CocrtaBbTe (GOpPMYIBI CISAYIOUMX COCAUHEHHUH: TUAPOKCU] IIUHKA, OKCHUJ IFOMHHHS,
CEpOBOJIOPOJHAS KMCIIOTA, OKCUJ BOJIOPOAA, HUTPAT ME/IN.

Bapuant Ne 4

1. HazoBure COCIIMHCHUS: Kzo, P203, MgC|2, H2803 ) H3PO4’ :N8.2C03, FG(OH)3ZHO,
HZSO4Y FeCI3, Ca(OH)z, NaNO;
2. 3 3aganus Ne | Beimummre popMysbl OCHOBAHUH.



3. CocTaBbTe (OpPMYIBI BCEX BO3MOXKHBIX OKCUIOB IS Cleayromux 3eMeHToB: Si, Al, N, Li
4. CoctaBbTe (POPMYIIBI CICTYIONIMX COCAMHEHHUI: THAPOKCHUI amtoMuHMs, okcun yriepoaa (IV),
KapOOHAT KaJbIl¥sl, OKCUJ] HATPHS, XJIOPOBOJIOPOIHAS KUCIOTA

IpakTnuyeckoe 3aHsaTHeNe7 «CBOHCTBa, COCTaB, MOJy4YeHHWE M OE30MACHOE HCIHOJIb30BAHUE
BaYKHEHIIINX HEOPTraHWYECKUX BEIIECTB B OBITY M MPAKTUUYECKOM EATEIbHOCTH YEJIOBEKa.

IIpakTuyeckas padora NeS. UnenTnpuxanus HeopraHu4ecKux BellecTs

Henun: C nomoIIp0 KaUECTBEHHBIX pEaKLMii Ha MOHBI PACIIO3HATD MIPEJIOKEHHBIE HEOPTaHUUECKHE
BEILIECTBA.

PeakTuBbl: pactBopbl: xjopun xkeneza (III), xmopuna ammonHwus, cynbdarta HATpusi, XJIOPHI
HaTpUs, TUAPOKCU HATpus, XJiopuaa 6apusi, HUTpaT cepedpa, 10%—Hblil pacTBOp polaHuIa Kaaus
KSCN

OnbiTt 1: HMcnonws3ys BBIIAHHBIE PEAKTUBBI, IMPOBEAUTE XapaKTEPHbIE PEAKIMH Ha HOHBI U
JIOK)KUTE KaueCTBEHHBIN cocTaB xJyiopuaa xene3a (I1I).

AJITOPUTM BBINIOJTHEHUSI JAHHOT 0 ONbITA

Jlisi BBIIOJTHEHUSI JTAaHHOTO ONBITa COJCPKHMOE MPOOMPKM pasfenutre Ha JBe mpoObl. Jlms
ompeJieNieHus] KaTHOHOB Jkenie3a Fe+3 mpuuteiite B omHy npooupky poxanus kamus KSCN. Yro
HaOmonaere? Jlns ompenenenus anumoHoB xjopa Cl - mpuieiite B Apyryro mpoOUpKYy HUTpAT
cepebpa AgNO3. Uto HabmogaeTe? Pe3ynbrarel onbiTa 3aHECUTE B TAaOJIUIY. Y PaBHEHUS PEaKIUi
3aMHIIUTE B MOJICKYJISPHOM, ITOJTHOW MOHHOHM M COKpAIIlEHHON HOHHOU (hopMax.

OmnpwiT 2. B Tpex mpoHyMmepoBaHHBIX mpoOupkax (1, 2, 3) maHbl BemiecTBa: XJIOpPHJ aMMOHHS,
XJIOpU HaTpus, cynbdar HaTpus. C MOMOIIBI0 KAUeCTBEHHBIX PEaKIil Ha MOHBI paclO3HalTe, B
KaKoi 13 MPOOUPOK HAXOSATCS JaHHBIE BEIECTBA.

AJITOPUTM BBINIOJTHEHUSsI IAHHOT'O OIBbITA:

J17is BBITIOJIHEHUSI JAHHOTO OIBITa COACPKUMOE KaXXIOW MPOHYMEPOBAHHOW MPOOUPKHU Pa3AEIUTh
Ha Tpu TpoObl. i ompeneneHuss XJIOpHIAa aMMOHHS HEOOXOIMMO TPOBECTH Ka4eCTBEHHYIO
pPEaKiui0 HAa MOH aMMOHHUS - B TPH MPOOBI MPWINUTH PAacTBOP THAPOKCHAA HATpHUs, HArpeTh B
IIaMeHH CchupToBKHA. Uto HaOmromaere? [l ompeneneHus cyiabdara HATpUs HEOOXOIUMO
MPOBECTH KAUeCTBEHHYIO PEaKIMI0 Ha Cyiab(paT-MOH - B JIBE MPOOBI MPHIUTH PACTBOP XJIOpHAA
Oapus. Yro naOmomaere? i MOATBEPXKIEHHUS, YTO B TPEThed NPOOMPKE HAXOAUTCA XJIOPHUJ
HATpHUs, TPOBEIUTE KAUECTBEHHYIO PEaKIIMIO Ha XJIOPHI-UOH — J100aBbTE pacTBOp HUTpaTa cepedpa.
Uro nabmiomaete? Pe3ynbraThl ombiTa 3aHECUTE B TaOiMIly. YpaBHEHMs peakUui 3aluIIdTe B
MOJIEKYJISIPHOM, OJTHOM MOHHOM U COKpAIIEHHOM HOHHOM (hopMmax.

BbiBoj k pabore:

Paznen 4. CTpoeHue U CBOMCTBA OPraHM4YeCKMX BelleCTB

IIpakTuyeckoe 3ansaTue Ne9. IlpakTuyeckoe 3aHsitue Ne9. «XMMHUYECKOE CTPOEHHUE Kak
MOPSIZIOK COSMHEHUsT aTOMOB B MOJIEKYJIE COIVIACHO WX BAJICHTHOCTH (M30MEphI, TOMOJIOTH),
HOMEHKJIaTypa OPraHMYECKUX COEJWHEHUN OTIENbHBIX KIJIACCOB,  COCTAaBJIEHUE TIOJHBIX U
COKpaIEHHBIX CTPYKTYPHBIX (POPMYIT OPraHUYECKUX BEIIECTB OT/IEIbHBIX KJIACCOB.

Heab: 3akpenuTh yMEHHs HAa COCTABJICHHE IMOJHBIX U COKpPAIIEHHBIX CTPYKTYPHBIX (QopMym
OpPTraHWYECKHUX BEIECTB OT/ACIIBHBIX KIACCOB, MOHSATUS U30MEPHI, TOMOJIOTH, Ha3bIBATh BEIIECTBA 110
HomeHknatypelUPAC.

Bapuant nepsblii. 3 npenioxkeHHOro nepedHs BbIOEpHUTE JIBa BEIIECTBA, KOTOPBIE SIBISIOTCS
nuzoMepamu: 1) 3-metunrekcen-1; 2) rekcen-2; 3) MeTHIIMKIOTeKCaH; 4) rekcaauen-1,5; 5) rexcan;
6) MeTHII0EH301.

BapuanTt BTOpoii. 13 mpennoskeHHOTo mepevHsi BHIOEpUTE JBa BEIIECTBA, B MOJIEKYJIaX KOTOPBIX
MIPUCYTCTBYET JBOIHAsI CBS3b MEXAY aTOMaMH yriiepoaa W Kuciiopoza:l) mMeraHonm; 2) ykcycHas
kucnota; 3) penon; 4) ruiepuH; 5) aleTox,;


http://www.pandia.ru/text/category/ammonij/

Bapl/laHT TpeTHﬁ. 3 NPEAJIOKCHHOTO TMCPCUHA BBI6CpI/ITC JABa BCIICCTBA, KOTOPBIC ABJIAIOTCA
TOMOJIOTaMHU IICHTaHa: 1) C3H8; 2) C5H10; 3) C4H8; 4) C4H10; 5) CGHG.
BriBoa mo pabore.

IIpakTnyeckoe 3anaTueNel0«CBoiicTBa OpraHMYECKMX COEAUHEHMM OTIENBHBIX KJIACcCOB,
COCTaBJIEHUE YPAaBHEHUN XMMHUECKHX PEaKLUi ¢ ydacTHEeM OpPraHUYECKUX BELIECTB Ha OCHOBAHUU
HX COCTaBa U CTPOCHUS.

Leab: 3aKpenuTh CBOMCTBA OPraHUYECKUX BEIIECTB HA OCHOBAHWHU MX COCTAaBa U CTPOCHHUSI.
Bapuant mnepsblii. 13 npeanokeHHOro mnepevHs BeEUIECTB BbIOEpHUTE BCe CBOICTBA, KOTOpHIE
XapakTepHBI Kak s (eHoa, TaK W JJI1 YKCYCHOM KHUCIOTHI: 1) ObeciBeunBaeTr OpOMHYIO BOJY;
2) BzaumopeiictByeT co menodyamu; 3) BzaumoneiictByer ¢ kanuem; 4) Berynmaer B peakiuio
srepudukanum; 5) OKUCISIETCS IEPMaHTaHATOM KaJlvs.

Bapuant BTOpoOii. V3 mnpeanoxeHHOro mepedyHs BHIOEPUTE BCE BEIIECTBA, C KAKIBIM U3
KOTOPBIX B3ammojielicTByeT meHtad: 1) xmop (cBer); 2) KMnOg4(p-p); 3) OpomHas Boja;
4) KOH (p-p); 5) xucnopon (t).

Bapuant Tpetuii. W3 mnpenyiokeHHOro TepedyHsi BBHIOEPUTE BCE BEIECTBA, KaXIoe U3
KOTOPBIX B3aUMOJEHCTBYeT ¢ ykcycHOoM kucmotoit: 1) NaOH (p-p); 2) NayCOs(p-p);
3) CgHs; 4) CH30H; 5) Cu(OH):,.

BriBoa o padore.

IIpakTnyeckoe 3ansitue Nell. «CocraBieHue cXeM peakUui(B TOM YHUCIE IO IMPENI0KEHHBIM
leoYKaM MpeBpalleHuil), XapaKTepU3yIOIMX XUMHUUECKUE CBOMCTBA OPraHUYECKUX COEIMHEHUN
OTIENBHBIX KJIaCCOB, CIOCOOBI MX IOJY4YEHHUS W Ha3BaHUE OPraHUYECKUX COCAMHEHHH 10
TPUBUAJIBHOM WIIM MEXKIyHAPOAHOU cucTeMarnueckoil HoMeHknarype [IUPAC.

IIe.m; paﬁ()TbI! 3aKpCIUTh 3HAHUA O B3aUMOJICHCTBHHU KJIACCOB OpPraHUYCCKUX BCHICCTB MCIKIAY
co0O0l Ha OCHOBAaHHMHM XMMHYECKHX CBOMCTB M CIIoco0ax IMOJIy4CHUA.

Bapuaunt nepsblit
1.0Ocymectuts npespamenue Beuiects: CH4 — X — Y — C6HSNO2
Omnpenenure, Kakue M3 YKa3aHHBIX BEIIECTB SIBISAIOTCA BellecTBaMM X U Y, Ha3BaTh MX IO
Homenkiatype [UPAC: 1) xmop6en3oun; 2) 6en3on; 3) aneTuneH; 4) alleToH; 5) rekcas.
2.0CymecTBUTh NMPEBPAIICHNE BEIIECTB!

X Y
C,H50H — C,H5CO0OC,H5 — C,H5COONa.
Omnpenenute, Kakue M3 yKa3aHHBIX BEIIECTB SBJSAIOTCS BemlecTBaMM X M Y, Ha3BaTh HMX IO
HOMEHKJIAaType IUPAC:
1) C;HsCOOH; 2) C,HsOH; 3) NaOH; 4) Na;SOy4; 5) Na
Bapuaut BTOpoi
1.OcymiecTBUTh MpeBpaleHHs BEIIECTB:

H,SOy, t
CHZZCHZ — X — Y — C2H5-O-C2H5
OmpenennTe, Kakue W3 yKa3aHHBIX BEMIECTB SIBJSIOTCSA BellecTBaMH X W Y, HasBaTh HMX IIO
Homenkimarype IUPAC: 1) CHs3-CH,-OH; 2) CH,CI-CH,CI; 3) CH3-CHg; 4) CyHy;
5) CH3CH,Br.

2.0cy1iecTBUTh IIPEBPALICHMUS BEIIIECTB!
CH3OH
YKCYCHasI KHCJIOTa — X - TITUIH - Y

Omnpenenure, Kakue MU yKa3aHHBIX BEIIECTB SIBISIIOTCS BellecTBaMU X M Y, Ha3BaTb UX IO
Homenkiarype IUPAC: 1) xmopykcycHass KuciioTa; 2) aueraT HaTpus; 3) alleTHIIEH;
4) MeTUIIOBBIN 3(hUp YKCYCHOM KHCIOTBI; 5) METHIIOBBIN 3(Up aMUHOYKCYCHOW KUCIIOTBHI.



BeiBoa no padore.
IIpakTyeckoe 3anaTueNel2. «llomyueHue 3TUIEHA U N3YYEHUE ETO CBOMCTBY.

Pe3yabTaT 00y4eHusi. YCTaHABIMBATH 3aBUCUMOCTh (PU3UKO-XUMHYECKUX CBOUCTB OPraHUYECKUX
BEIECTB OT cTpoeHust Moekyn. O6mme kommnereHimu OK 01, OK 02 OK 04

1. Bompocsl miis gomycka K TMpakTHUYECKOM paboTe: a) chopMymHpyHTe Ieidb TUIAHHPYEeMOTO
JKCTIEpUMEHTa; 0) OOBACHUTE, K KAaKOMY KJIACCy OpPraHMYECKUX BEIIECTB OTHOCUTCS JTHIICH; B)
OOBSICHUTE, KAaKUMH XHMHYECKMMHU CBOMCTBAMM O0JAJal0T BEIECTBA JAHHOIO Kjacca, KaKhe
KaueCTBEHHBIC PEAKLIUHU I UX OOHAPYKEHUS UCTIONB3YIOTCS; I') OOBSICHUTE, KaK MOXHO MOJIY4YHUTh
BEIIECTBA JIaHHOTO KJlacca COeTMHEHUI B TAOOPATOPHBIX YCIOBUSX; /1) OOBSICHUTE, U3 YETO COCTOUT
mpuOOp JUISI TOJNYYCHHUs Ta30B; €) IEPEUYUCIIUTE OCHOBHBIC ACIHEKTHI COOJIOJICHUS TEXHUKU
6esomacHoctT npu  pabore ¢ JIBXX (9TmiOBBIA  cnupT), arpecCMBHBIMH  peareHTaMu
(KOHIIEHTpHpPOBaHHAS CepHasi KUCII0Ta), HAarpeBaTeIbHBIMU IPUOOpaMU (CIIMPTOBKA).

2. [IpoBeeHne onbITOB

OoGopynoBanue u mocyaa PeakTuBbl
1. CrexistHHBIE TPOOUPKU 1. KonuentpupoBanuslii pactBop HaSO4
2. llITaTuB a1t mpoOUPOK 2. DTUNIOBBIN CIIUPT
3. CnupToBKa 3. PactBop KMnO,
4. Cnuuku 4. bpomnas Bona
5. Ilecoxk

AJITOPUTM npoBeaeHus onbiTa Ne 1 Bomnpocsl 1 3a1aHun

1. IlomyunTs 3TUIIEH AETUAPATALIUEIN TUIOBOTO 1.Yrto mpoucxonut B npobupke? Uto
crupTa, OOHAPYKUTh €ro, U3yYUTh €r0 CBOWCTBA. HaOmonaere?

1.1. B npoOupky HanuTh 2—3 MJ1 3TUIIOBOTO criupTa 1 2.K kakoMy TUITY XUMUYECKHUX peaKIfii
OCTOPOKHO 100aBUTh 6—9 MJT KOHIIGHTPUPOBAHHOM  |[OTHOCSTCS ATH mporiecchl? Kak

CEpPHOM KUCIIOTHI. 3aT€M BCHIIaTh HEMHOT'O Ha3bIBAIOTCA?
MPOKAJICHHOTO TiecKa (MeCOK Wiu Menkue Kycoukn  3.Kak MeHseTcs okpacka pacTBOpOB?
MeM3bI BBOJSIT JUISl TOTO, YTOOBI MPETOTBPATUTH [louemy?

TOJIYKH JKUJKOCTH TIPH KUTIEHNUHN ). 3aKPBITh MpoOupKy 4. KakuMm miiameHeM ropuT dTHIICH?
MPOOKOH C ra300TBOIHOM TPYOKOM, 3akpenuTh ee B |[louemy?

LITaTUBE U OCTOPOKHO HATPETh COAEPKHUMOE 5.CocTaBUTh YpaBHEHUS MPOTEKAIOLINX
npobupku (puc.1) [IPOLIECCOB.
C,H;0H
H,S0,
(komir.) 5

==

Bry (p-p) KMnOy (p-p)

Mpnbop Ana nonyyeHus 3TuneHa




C,H.OH = C,H, + H,O

1.2. OCTOp0XHO, pPABHOMEPHO HArpeTh CMECH.

1.3. B apyryto npobupky HanenTte 2—3 mi
pa3z0aBIeHHOIO PacTBOpA MEpMaHraHaTa Kalus, U
MIPOIYCTUTE Yepe3 HEero ras.

1.4. B TpeTbio MpoOHPKY HATUTH 2—3 M1 OpOMHOI
BOJIbI, OTYCTUTh Ta300TBOAHYIO TPYOKY /10 JHA dTOU
POOUPKHU U MIPOMYCTUTh Yepe3 OPOMHYIO BOLY
BBIJICIIAIOLIUIACS Ia3.

1.5.BeIHYTh Ta300TBOJIHYIO TPYOKY U3 pacTBOpa U
MOBEPHYTH €€ OTBEPCTHUEM KBEPXY, ITOKEYb
BBIICTISIONIUICS Ta3 (puc.2).

CH;OH (aTmjo-
BBI¥ CIIVIPT)

H2S04

3. O0padoTKa pe3yJbTATOB ONBITOB

1.Ilpoananu3upoBaTh  COOTBETCTBHE  IOJYYEHHBIX  pPE3yJAbTaTOB  CIOCO0aM  MOTYYECHHS
HEMpeneabHbIX YTJIEBOJOPOAOB psiAa dSTHieHa (ankeHoB). CrenaTh COOTBETCTBYIOIIMN BBIBOI.
2.ChopmynupoBaTh BBIBOJ 0 (PU3UKO-XMMUYECKUX CBOMCTBAX dTuieHa. 3.ChopMyaupoBaTh BEIBOJ
0 croco0ax OOHapYXEHUS ITUJICHA.

IpakTuueckoe 3anatueNeld. «VneHtudukanuss OpPraHUYECKUX COCAUHEHHN OTICIBHBIX

KJIaCCOB»
Heap padoThl: 3aKkpenuTh 3HAHUS 00 MIECHTH()UKALNMU M3YyYEHHBIX OPTaHUYECKHUX COCJAMHEHHH,

COBEPLICHCTBOBATh YMEHHUS PEIIATh YKCIIEPUMEHTAJIbHBIE 3aJaUH.
IIpenyaraemass paboTa OXBaThIBAET KUCIOPOJOCOAEPIKAIINE COCIUHEHMS: CIUPTHI, AJbAETHBI,
KHCJIOTHI , YTJIEBOJIBI.

1.C momouIpio XapakTepHBIX PEaKIMH paclo3HaiTe, B KAaKOM M3 MPOOMPOK HAXOIATCS BOJHBIC
PacTBOPBI: a) 3TaHOA; 0)yKCYCHOW KUCIIOTHI; B TIIFOKO3BI; T)IITUIIEpUHA

2. C moMomipl0 XapakTepHBIX peakUuil pacrno3HaiTe, B KaKoil M3 NMPOOMPOK HAXOASTCS BOJHBIE
pacTBoOpHI: a)deHona; 6)ruieprHa; B)QpopMaibIeruaa; r) riatoKo3bl.



3. C nmoMoIp0 XapaKTepHBIX peakiMil pacro3HaiTe, B Kakol M3 MPOOHMPOK HAXOISATCS BOJHBIE
PacTBOPHI: a)INIUIIEPUH; 0) paCTUTEILHOE MaJIO; B) MAIIMHHOE MACJI0, TOJTY4YeHHOE U3 HEPTH;
T')caxapHbIil CHPOIIL.

4. Pacnio3HaiiTe C MOMOIIBIO OHOTO M TOTO e PEaKTHBA, B KAKOH M3 MPOOUPOK HAXOAATCS BOJHBIC
pacTBOpHI: a) heHonsATa HATpus; 0)3THUIAaTa HATPUSA; B)alleTaTa HaTpus; ') KapOOHATa HATPUS.

5. Pacnio3HaiiTe ¢ MOMOILBIO OJTHOTO U TOT'O JK€ PEAaKTHBA, B KAKOM U3 MPOOMPOK HAXOIATCS BOAHbIE
pacTBOpHI: a)MbLIa; 0)0eKa; B)COJBI.

6.Mcrionb3yst OTHY M Ty’K€ peakluio, HO pa3HbIe YCIOBHUs €€ MPOTEKaHMsI, PaCcIiO3HANTE, B KAKOW U3
TpEX MPOOHPOK HAXOIATCSA PACTBOPHIL: a)riniieprHa; 0)dopmanuna; B) Oenka.

7.Jl0Ka)XuTe ONBITHBIM IyTE€M, YTO KapTodenb U Oelblii xy1ed comepkar Kpaxmal, a cresioe si0JI0Ko
— TJIIOKO3Yy.

OdopmuTte oTueT, 3arMoTHUB TAOJIHILY:

Yro nemanu Yro HaOIHOHATIH BriBoabl

BriBoa:

Pasznea. 5. Kunernyeckue v TepMoAMHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XMMUYECKHX
peakuui

IIpakTuyeckoe 3anaTne Nel4 «CKopoCcTh XUMHUUECKHUX PEAKIUI U XMMHUECKOE PABHOBECHUE.
Heap paGorsl. M3ydyeHne BIUSAHMUSA pa3avuHBIX (AKTOPOB HA MPOTEKaAaHHE XUMHUYECKUX PEaKIHi,
000CHOBaHHME W3MEHEHHS CKOPOCTHM TEUYEHHMs] XHMHUYECKUX peakuui, HX OOpaTHMOCTH.
Ocobennoctu xumuueckoro paBHoBecus. O6ume komnereniuu OK 01, OK 02

OOopynoBaHHe M PeaKTHUBBI: MITATUB C MPOOUPKAMH, 3KUM JISI MPOOMPOK, TOPENIKA, PACTBOPHI
FeCl3, KCNS, K2Cr207, H2SO4, KOH, pactBopsl ioma M Kpaxmaja, KpUCTAUIMYECKHN
¢denondrancu.

Iopsinok BbINOJHEHHSI PA0OTHI

OmnsIT 1. BiinsiHME KOHIIEHTpAMK pearupyroluX BEIMIECTB HA XUMUYECKOE PABHOBECUE

B sToMm ombiTe u3y4aercs oOpatumasi peakuus Mexay pactBopamu xiopunaa xenesa(lll) FeCl3 u
pomanmma kamus KCNS. PactBop mpumoOperaeT KpacHYIO OKpacKy BCIEACTBHE OOpa3OBaHMS
ponanuna xenesa(Ill) Fe(CNS)3. Ilo n3aMeHeHNI0 HHTEHCUBHOCTH OKPAILIMBAHUS PACTBOPA MOKHO
caenath BbIBOJ 00 n3MeHeHuH KoHueHtpanuu Fe(CNS)3, a, 3Ha4uT, 1 0 CMEIICHUH PaBHOBECHS
o0paTtumoro nporecca.

1 B npobupky BHecute no nBe-Tpu kamiu pactBopoB FeCI3 u KCNS. OtmersTe mpoucxoasiiye
U3MEHEHHUS.

2 JloBenutre 0OBEM MOIYYEHHOIO pacTBOpa MpHOIU3UTENbHO A0 2/3 mnpoOupku. JI€rkum
B30aiThIBAHUEM II€peMelIaiiTe pacTBOpP J0 OJHOPOAHOTO OKpAIIMBaHHUA U pa3feiuTe €ro Ha
YEThIpE TPOOUPKH.

3 B oany u3 npoGupok no kamwisiM gobasbre pactBop FeClI3, Bo BrOopyto — pactBop KCNS, B
TPEThIO — HECKOJbKO MuKpommnareine kpucramimyeckoro KCI 10 mosiBIeHUS BHAUMBIX
U3MEHEHUH. MI3MeHeHne MHTEHCUBHOCTH OKpAlllMBaHUs PAaCTBOPOB JIETKO 3aMETUTh CPABHEHHEM C
OKpacKOM pacTBOpa B YETBEPTOM MPOOUPKE.

4 Pe3ynpraThl HaOIIOICHUH 3aHEeCUTE B TaOJIHILY

Ne Jlo0GaBiisieMblIil peareHT H3MmeHeHne HHTEHCUBHOCTH Hanpasnenue
OKpalllMBaHUsl pacTBOpa CMEIIEHHUsI PAaBHOBECHS

1 FeCl3

2 KCNS

3 KCI




5. 3amumute ypaBHeHue peakuun mexay FeCI3 m KCNS, cocTtaBbTe BBIpaK€HHE KOHCTAHTHI
paBHOBecHs 3TOM peakiuu. B BeIBojax OTMEThTE, B KAKOM HAIpPABIEHUU CMEIIAETCS paBHOBECHE
IpU YBEJIMYEHUU KOHLEHTpanuii ucxoansix BemecTB? IlponykToB? JlaiiTe OOBSICHEHHE 3TOMY
ABJICHUIO C TOYKM 3peHus npunnuna Jle llatense. Bnusder nu u3smeHeHne NaBiIcHUs HA CMEIECHUE
paBHOBECHS B HCCIEAYEMON cUCTEME?

OmnbIT 2. BiinsiHMe cpeipl HA CMEIIEHHE XMMUYECKOTO PaBHOBECHS

1 B nmpobupky nomecture 5-6 kanenb pactsopa K2Cr207.

2 K aTomMy pacTBoOpy IO KaruisiM J00aBIIsATEe KOHIIEHTPUPOBAHHBIA pacTBOP MIEIOYH M HAOJIIOaiiTe
U3MEHEHHUE OKPACKH.

3 Korga pacTBop CTaHeT KENThIM, 100aBbTE MO KaIIIM KOHLEHTPUPOBAHHYIO CEPHYIO KUCIIOTY U
HaOI0IaliTe TTOSBICHNE OPAHKEBOH OKPACKH.

OneIT MOKHO HOBTOPSATH HECKOJIBKO pa3. CraenaiTe BBIBOJ O BIMSHUM KHUCIOTHOCTH CpeAbl Ha
YCTOMYMBOCTb XpOMAT- U OUXPOMAT-HOHOB.

OnpIT 3. BiiustHue TeMnepaTypbl Ha XMMAUYECKOE PaBHOBECHUE

[lpu B3ammojeiicTBUM Hona ¢ KpaxmaloM o00pa3yeTcs CHHEE BEIIECTBO CJOXKHOTO COCTaBa
(fomokpaxmain) oj + Kpaxman 2 oI0Kpaxmat

1. B mpobupky Haneiite 3—4 M pacTBopa Kpaxmaia U Jo0aBbTe 2-3 Kalul pacTBopa Hona (10
TIOSIBJICHUS CHHEH OKPACKH).

2. Harpeiite npoOupky u HaOrofaiTe U3MEHEHUE OKpallMBaHUs pacTBopa. OxjaauTe MpoOUpKy
BOJION, OTMETHTE MPOUCXOAIIUE U3MEHEHHUS.

3.Cnenaiite BbIBOJ O TeruioBoM 3(dexte AH peakuuu obpazoBaHMs HOJOKpaxmaia. JK30- WIH
SHAOTEPMHUECKUM SIBIIETCA 3TOT mporecc? Jlalite 0ObsICHEHUE 3TOMY SIBICHHIO C TOYKH 3PEHUS
npuHnuna Jle-Ilarense

3aganus

1.Bo CKOJIBKO pa3 yBEIWYHUTCSI CKOPOCTh PEAKIINH B3aMMOICHCTBHSI BOJOPOIa U Opoma

H2 (r) + Br2 (r) 2HBr (1), eciiu KOHIIEHTpAIIMK UCXOIHBIX BEIIECTB YBEIUYUTH B 2 pa3a’?
2.Konuentpauuu NO u O2, ob6pasyromux NO2, Obutn coorBeTcTBeHHO pasHbl 0,03 u 0,05
MoJb/aM3. UeMy paBHa CKOPOCTh peakuuu?

3.Bo ckonbko pa3 yBEIMUYUTCS CKOPOCTh pPEaKIMM, €ClIM TeMIlepaTypa mnoBbicuiach Ha 30°, a
TeMITEpaTYpHBIN KO PHUIIUEHT paBeH 37

Pa3znea 6. PactBopbl
IIpakTuyeckoe 3ansaTue NelS «IIpurorosieHue pacTBOPOB Pa3aIudHBIX BUJOB KOHLEHTPALIMM
Hean: OBnageHue HaBBIKAMM MPUTOTOBJIEHUS PACTBOPOB OINPEIAEICHHOM KOHLEHTpAlUU, C
coOJII0ACHUEM MPaBUJI TEXHUKU 0€3011aCHOCTH.
O6opynoBanme: Xmopung Hatpus (NaCl), 60% KoHIEHpUpPOBaHHAs cepHas  KHUCIOTAa,
JTUCTUUTMPOBAHHAS BOJIA, BECHI, OFOKCHI, MepHast kKoJi0a (100mur).
TeopeTnyeckue 0CHOBBI

PacTBOp — romoreHHast cucrema, COCTOAIIAsl U3 PACTBOPEHHOTO BEIIECTBA U PACTBOPUTEIIS.

[Tpu pemieHnu 3a71a4 MOIB3YIOTCS (HOPMYITaMHU:

W P.B.=m P.B./m P-PA.

mP-Pa=m P.B. + m H,O

m P-PA — macca pactBopa, T.

m P.B. — Macca pacTBOpEHHOI O BEILLECTBA, T.

m H,O — Macca Boasl, T.

WP.B. - maccoBas 10J1s1 paCTBOPEHHOI'O BEILIECTBA.

10% pactBop BemectBa comepkut 10r pactBopeHHoro BemectBa U 90r Boael B 100r
pactBopa.

Hanpumep: Ormnpenenute MaccoBylO JOJI0 PAacTBOPEHHOro BemecTBa, eciau 10 r ero
coaepxkutcs B 100 r pactBopa. Kakast macca BoJibl COJIEPKHUTCS B PaCTBOPE.

Jano: mP.B.=10r; mP-Pa=100r

Hatitu: W P.B.; m H,O



Pemenue:

I.WPB.=; WP.B.==0,1

2. mH20 = mp-pa —mp.B.; mH0 = 100-10=90r

Otsert: 0,1; 90 1.

Ilopsinok BeINOJIHEHHS PA0OTHI:

1.IlpuroroBnenue 2% pacTBOpa COIH.

B3Becbre B Or0KCe 2r XJIOpUIa HATPHUsS M MEPECHINbTE Yepe3 BOPOHKY B KojOy Ha 100m.
3atem B kK0yIOy 100aBbTE BOMBI 10 MeTKH. [lomyuennsrii pactBop umeeT 2% konneHtpanuo NaCl B
100r pactBopa mnu 0,02 maccoyto goiro NaCl B 100r pacTBopa.

2. IIpurorosnenue 100 ma 10% pacTBopa cepHON KUCIOTBHI.

PactBop roroBsaT u3 60% KOHIIEHTPUPOBAHHOI'O PACTBOPA CEPHOM KUCIIOTHI INIOTHOCTHIO 1,5
r/mi. Jlns aToro Menzypkoit ormepsitot 11 mit 60% KoHLIEeTpHUpOBaHHON CEPHOM KUCIOTHI U MEPHBIM
wwrHapoM 100-11=99 mn Bonbl. Bomay BeUIMBAIOT B KOJOy, a 3aTeM JOOABISIOT U3 MEH3YPKHU
kucioty. [Tomyuennsrit pactBop comepxut 0,1 maccoByro oo HoSO,.

KonTposbHbIe BOpoChI

1. Yto Takoe pacTBOpbI?

2.113 yero ckjaabIBaeTCs Macca pacTBopa?

3. Kak ompenensieTcst MaccoBasi 10J1sl paCTBOPEHHOT'O BELIECTBA B pacTBOpe?

4. Kak npurotoButh10% pactBop menoun NaOH? Kakas macca NaOH u BoJibI coepKutcst
B TAaKOM pacTtBope?
6. IIpuMepbI OLIEHOYHBIX CPEICTB /IJIsl MPOBEAEeHHUS IPOMEKYTOUHOI aTTecTAllUN

6.1. KonTpoJsbHbIe padoThI 110 pa3esam.
KouTpoabnas padora Nel
Pa3nen 2. Xumnyeckne peakiuu. « XuMHYeCKHe Peakium.
3ananme 1. TecT ¢ BLIDOPOM 0JHOT0 BEPHOI'0 OTBETA
1.0 mpocTom BeriecTBe, a HE 0 XUMUYSCKOM 3JIEMEHTE KHCIIOPOJIC UIET PeUb B BBIPAKCHIH:
A) BCEM JKUBBIM CYIIECTBAM JIJIs IbIXaHUSA HEOOXOIUM KUCIOPOJ;
B) xucaopo BXOIUT B COCTaB TIIUHBI U TIECKA;
B) xucnopoa BXOOUT B COCTaB BOJIBI,
') kuCcIOpOI BXOTUT B COCTaB OKCHJIOB;
2. OUIbTPOBaHUEM MOKHO Pa3JIeIUTh CMECh, COCTOSIIIYIO:
A) U3 BOJBI M caxapa;
b) u3 6en3uHa u BOJIHI;
B) u3 pacTuTeIbHOTO Maciia v BOJIHI;
') u3 rIuHBI 1 BOABI
3. ®u3uvecKoe sABJIeHHE — ITO:
A) I'openue cBeuy;
b) nouepHeHne MeAHOW TUTACTUHBI ITPH HArPEBAHUU Ha OTHE,
B) 3amep3anue BoabI;
I') mporyxanue siina;
4. CrakaH, rBO3/Ib, TIO’)KKa, TPOOMPKA OTHOCSATCS K:
A) BemecTBamM;
b) ¢pusnueckum sBIECHUAM;
B) duznveckum tenam;
I') xumMuuecKuM sSIBICHUSM
5. Cno:xxHo0e BemecTBo — 3TO:
A) BOzOpOS;
b) constnas kucnora;
B) cepa;
I') kucnopog;
6.0THOCUTENbHASI MOJICKYJISIPHASI Macca HAauOOoIbIasl y BEeHecTBa ¢ (HOpMYyIIoi:



A) NHz;
B) NzOs;
B) NO;
I') NaNOsg;
7. 3anuceh 4N, 03Havaer:
A) 2 MoJeKyIIbl a30Ta;
b) 4 monekysl a3o0Ta;
B) 6 atomoB a3ora;
I') 8 aromoB a3ora;
8.Cepa nposiBiisieT HauOOJIBIIYIO BaJIGHTHOCTh B COSTMHEHUU C (POPMYJION
A) H.S;
b) SO;;
B) SOs;
I') NaS;
9.MaccoBas nosst kKuciopoaa B cynbgare Hatpusi Na,SO,4 paBHa:
A) 22,5%;
b) 45,1%;
B) 32,4%;
I') 56,2%
10. Bogopoa KOJIM4eCcTBOM BEIIECTBA 5 MOJIb (H.Y.) 3aHUMAaET 00bEM:
A) 11,2 m
b) 112 m;
B) 89,6 n;
I 22,4 n;
11.®opmyIitbl OCHOBHOTO OKCH/IA, KUCIOTHOTO OKCHAA, KUCIOTHI, COJIM COOTBETCTBEHHO 3aIMCAHBI
M0J1 HOMEPOM:
A) Ca0, CO; ,HCI, NaCl,
b) CuO, SiO, ,NaNO3, Mq(OH);;
B) FeO, ZnO, ZnCl, ,HClI,;
F)BaO, 503 , FeSO, ,H3PO4.
12. PacmpeneneHue SJIEKTPOHOB MO YPOBHSIM aroMa BBIpaXKeHO psaoM uucen 2,8,2. Kakomy
XUMHYECKOMY 3JIEMEHTY 3TO COOTBETCTBYET?
A) Maruuio;
b) xpemuuto;
B) xucnopony;
I') yrnepony.
13. Kucnopon B 1a00paTopul MOKHO MTOJTYIHTh:
A) pa3ioXeHHueM MepoKcuia BOAOPOAa;
b) paznoxxennem xjoparta KaJus;
B) paznoxeHueM nepMaHraHaTta Kajus;
I') Bcemu nepedncieHHbIME ClIocO0aMu
14.0xcun docdopa (V) pearupyer c:
A) HaTpuew;
b) oxcumom cepsrl (IV);
B) cepnoii kucioroi;
I') runpokcuIom HaTpus
3ananue 2. Ilpu ropenun 46,5 v dochopa obpazosancs oxcun dochopa(V). Beruucnure ero
Maccy.
3ananue 3. PacctaBbTe KOA()PUITMEHTHI B YPaBHEHUAX PEAKIINMA, YKAKUTE THIT PEAKITUH
1. FeCl, + Cl, — FeCl3; 2. Al(OH)3 — AlLO3; + H,O; 3. FeCl; + NaOH — NaCl +
Fe(OH);



3aganue 4. Hamummre ypaBHEHHS peakiuil, C MOMOIIBI0 KOTOPBIX MOXHO OCYIIECTBUTh
crenyromue mnpespairienus. PaccraBbre Koddduiments. Fe,O3— Fep (SO4)3—
FE(OH)g — Fe,03

3ananue 5. CocTaBpTe JEKTPOHHYIO M rpaduueckyto GopMysy Il XUMUYECKOTO 3JIEMEHTa IO/

HOMepoM 13.

KonTtpoubHnas padora Ne2
Pa3nen 3. CTpoenne u cBOWCTBA HEOPraHMYeCcKuX BelecTB. «CBOWCTBA HEOPraHUYECKHX
BelLeCTB»
Bapuanrl

1. Beimucath U3 crmcKa BEMIECTB OKCUIBI, OCHOBAHUS, KUCIIOTHI , COJU M Ha3BaTh ux: HySO,
, Cu(OH),,K3PQ,, Cao,

2. CoctaBuTh QopMynsl coeanHeHwmit: a) okcuaa yraepoxa( II) ,0) rumpokcuma menau, B)
XJIOPOBOJIOPOJTHOM KUCIIOTHI, T) Cyib(dara HaTpUs

3. Hanmcatp ypaBHeHust xumuueckux peakuuit: a) HoSO4 + Mg; 6) Na,O + HBr; B) SO, +
CaO; r)CaCO3; + HCI; m) AICl3 + AgNO3 .Yka3zaTh Ha3BaHHS TPOIYKTOB PEaKITUH.

4. 3apaua. Kakas macca Hatpus norpeOyercs JUisl peakluy B3auMOACHCTBHS ¢ 16 T cephl,
€CJIM B pe3yabTaTe peakiuu o0pa3oBaiics Cyabhu HATpusi?

5. OcymIecTBUTH MEPEXObI: KaTHi— OKCHJI KaTus— THAPOKCH]] KA — CyIb(haT Kaaus
Bapuant 2

1.BeimucaTth U3 CIIMCKA BEIIECTB OKCUBI, OCHOBAaHHS, KUCIOTHI , CONM M Ha3BaTh nx: NaOH
, H3PO4, SO, , C&COg

2. CocraButh (hopmynbl coenuHeHui: a) okcuma azora ( I[V) ,0) rumpokcuma kamus, B)
XJIOpUAa HaTpus, T') cynbduaa 6apus

3. Harmucath ypaBHenus xumnueckux peakuuii: a) HCI + K; 6) K,O + HBr; B) CaCOj3 +
H,SO4; 1) CO; + CaO; o) Ba(OH), + SiO; .Yka3aTh Ha3BaHUs MPOIYKTOB PEaKIIHH.

4. Beruucnure 00beM ra3o00pa3HOTo XJiopa, KOTOPBIM BCTYIUT B PEAKLUIO C HATPUEM, IS
nosydaenus 11,7 r xsmopuna HaTpusi.

5. OcymecTBuTh mepexoabl: cepa— okcupa cepbl (IV) —cepHmcTas kucinota —CyabGUT
HaTpUA

KouTpoabnas padora Ne3
Pasnen 4. CrpoeHme u cBoiicTBa opraHmyeckux BemecTB. «CTpoeHHe M CBOMCTBa
OPraHMYeCKUX BellecTB»
1. Tun XUMUYECKON CBSI3M MEXAY aTOMaMH YIiepoJia B MOJIEKYJE BEIIEeCTB, (DOPMYIbI KOTOPHIX
C3H4 u CH4
A) OnmHapHas ¥ IBOWHAS,
b) [IBoitHas u onuHapHas;
B) Tpoiinas u nBoitHasi;
I') Tpoiinas u onuHapHasi.
2. O6mas popmyna CnH2n cooTBeTCTBYET:
A) Ankanawm;
b) Ankenawm;
B) Ankuna;
I') Apenawm;
J1) LuknoankaHam.
3. MonexynsapHas ¢popMyIia yriieBoaopoja ¢ OTHOCUTEILHOM IITIOTHOCTHIO IO BOJIOPOY paBHa 28:
A) C4Hyo;
B) C4Hg;
B) C4Hs;
I') C3Hs;
1) C3Hs.



4. BemectBa, popmynsl kotopeix CH; = CHy u CH; = CH — CH; — CHjs, siBasitoTCs:
A) BemectBaMu pa3HbIX KJIaCCOB;
b) 'omonoramu;
B) Uzomepamu;
I') OnHUM M TEM e BEIIECTBOM.
5. YeraHoBuTE COOTBETCTBHE.

DopMy.Jia coeIMHEeHUS Kiaace coeannenus
A. C17H3sCOOH 1. AnkaHbI
b. CgHsg 2. AJKeHEBI
B. HCHO 3. AJIKUHEI
I'. C,HsOH 4. ApeHbl
J1. CsHyg 5. Abaeruanl
E.CH4 6. Kap6oHOBBIE KHCITOTHI
K.CsHy 7. CriupThl

6. JonosHuTh. Peakuys neruipupoBaHus — 3T0.. ..

7. MaccoBas nosis yriepoaa B nponwierHe C3H6 pasna: A. 18,8%. b. 40%. B. 60%. I'. 85,71%.

8. KonmnyectBo BemiecTBa sTaHa Maccoit 1,6 r pasHo: A. 1,5 monb. b. 1 mons. B. 0,05 mons. I'. 0,1
MOJIb.

9. MaccoBas o Bogopoza B yriepoje 14,3%, oTHocuTeNbHas IIIOTHOCTH 110 BOJOPOY paBHa 21.
Onpenenure Gpopmyiy.

10. BriBeguTe UCTUHHYIO (hOpPMYIy OpraHUYecKoro coenuHenus, cogepxamero 40,03% C, 6,67%
H, u 53,30% O. Monspnas macca ganHoro coequaenus paBHa 180 r/mosns. Ha3zoBuTe BemecTso.

11. K xakoMy TUIy OTHOCAT peakiuio, ypaBHeHHe kotopoil mpuseneHo? CHs; —CH;—CH,=CH; +
H>

12. CocrtaBbTe cTpyKTYypHBIE (popMyIibl n3oMepoB coctaBa CsHig. Ha3oBuTe BemecTna.

OneHoyHbIE CpelCcTBa MPOMEKYTOUHON aTTecTallud Mo AuUCHUIUIMHE «Xumusy IlpomexyTounas
aTTecTalys Mo JUCUUIUINHE « XUMHUs» TPOBOAUTCS B popme auddepeHInpoBaHHOTO 3a4éTa.

6.2 TecTsl Mo pazaenam
Pa3nen 1 OcHOBBI CTPOEHUS BellecTBa
Tema 1.1 Tect Nel «CTpoeHne aTOMOB XUMHYE€CKHX 3JIEMEHTOB U NIPHPOJA XUMHYECKON
Bri0epuTe 0MH NPAaBUIILHBIN OTBET:
1. Atomsbl C 1 Si UMEIOT OAMHAKOBOE YHCIIO:
A) HEUTPOHOB B fAIpE;
b) sHepreTrueckux ypoBHEH;
B) a51eKTpoHOB Ha BHEIIHEM YHEPTETHUECKOM YPOBHE;
I') anexktpoHOB.
2. B pany xumuueckux 3neMeHToB Li—Be—B—C meTannmuyeckue cBoiicTBa:
A) ycunuaroTcs;
b) ocmabenaror;
B) He menstoTcs;
') u3MeHAI0TCS epUOINIECKH.
3. K s-aemMeHTaM OTHOCHUTCSL:
A)K;
b) S;
B) Fe;
I') Br.
4. Ilyrem coennHeHus aToMoB o HomepoMm 11 u 17 oGpa3yercst BEIECTBO ¢ XUMUYECKOM CBSI3bIO:
A) noHHoM
b) xoBasieHTHOM TTOJISIPHOM



B) xoBanieHTHOI HETONAPHOA

I') meTannuyeckoit
5. {Kkonm4ecTBO AJIEKTPOHOB B aToMe; KOJMYECTBO DHEPreTUYECKUX YPOBHEH; KoimdecTBo 11
JJIEKTPOHOB HAa TIOCJICJHEM SHEPreTHYECKOM YpPOBHE; KOJHYECTBO IMPOTOHOB B sApE aroma}
COOTBETCTBYET

A) HOMEpY TIeproa

b) Homepy rpynmsl

B) nopsiakoBomy HOMEpY
6.{xnopuny Gapus, anMazy, aMMHUaKy, CEpHOI KUCIIOTE }COOTBETCTBYET:

A) MOHHasl XMMHYECKas CBA3b

B) xoBaneHTHas MOJIIpHAS XUMUYECKAs CBS3b

B) xoBaneHTHas HemosipHas XUMUYECKas CBSI3b
7. {cBs13p, 0Opa3zoBaHHAs 3a CUeT 00Opa30BaHUs OOIIUX JIEKTPOHHBIX Tap; CBsI3b, 00pa30BaHHAsS 3a
c4eT 00001IeCTBICHHS BaJCHTHBIX 3JIEKTPOHOB; CBS3b, 00pa30BaHHAS 3a CUET AJIEKTPOCTATUUECKUX
CHJT TIPUTSKEHUS } HAa3bIBACTCS

A) noHHoM

b) metannuueckoii

B) xoBasieHTHOM
8. {B mopsake Bo3pacTaHWsl METAUTMUECKHX CBOWCTB; B MOpPSIKE YOBIBaHUS paauyca aTOMOB; B
MOPSIIKE BO3pAcTaHWs KHUCIOTHBIX CBOWCTB JIETyYMX BOJOPOIHBIX COCAMHEHHM }3JIEMEHTHI
PacIONIOXKEHBI B Py

A) K, Ca, Sc

b) Al, Mg, Na

B)F,ClL 1
9. Kakoe u3 cyxnaenuit BepHo [uis dneMeHToB {VA rpymmsl , [VA rpymmsl, [A rpymmbi}

A) obmas popmyna geTydero BogopoaHoro coequHenus RH4

b) He 06pa3yroT neTyunx BOJOPOAHBIX COEAMHEHUM

B) 1o 3aBepiieHust SHEPreTUIECKOTO YPOBHS HE XBATAET TPEX AICKTPOHOB
10. Cpenu Bemiects, ykasaHHbix B psaay {NHs, O,, HCI, SO,; CaO, HNOj3, Cl,, CO,; HySOy, HI,
CuCly, CH4, NH3} xonmuuecTBO coeMHEHHI ¢ KOBAJICHTHOM MOJIIPHOM CBSI3bIO PABHO

A) Tpem

B) nBym

B) uetbipem
11. Xumuueckasi CBs3b B MoOJIeKyJaX {030Ha W XJIOpHUIA KaJbIUs; CEPHOW KHUCIOTHI M XJIOpUIA
AMMOHHSI; CEPHOM KHCJIOTHI U 030HA COOTBETCTBEHHO}

A) KOBaJIGHTHAs TIOJISIPHASI U MOHHAS

b) koBajyieHTHas TONSpHAst U KOBAJICHTHASI HETIOJISIPHAS

B) xoBaneHTHas HemosIpHas U MOHHAS

Tema 1.2. Tect Ne2 «Ilepuoanyeckuii 3aK0H U MEPUOAUYECKAS CHCTEMAa XMMHUYECKUX
semeHTOB JI.A. MeHaeneeBay
Bapuant Ne 1
12. Y atoMa cepsbl YUCIIO JIEKTPOHOB HAa BHEIIIHEM YPOBHE U 3apsiji siipa paBHbI COOTBETCTBEHHO

1)4u+16 2)6u+32 3)6u+16 4)4 u+32
13. Cxo1HO€ CTPOECHHUE BHEIIHETO AJEKTPOHHOIO CJIOS UMEIOT ATOMbBI MBIILIbSIKA U
1) poctopa 2) ceneHa 3) repmanust 4) Banaaus

14. B psigy XUMHUYECKUX 3JIEMEHTOB:
aMrOMUHHH—KpeMHnii— (ochop—cepa
BbICILIAsl CTENICHb OKUCITICHUS
1) yBennuuBaeTcs 3) He u3MeHseTcs
2) yMeHbIIIaeTCs 4) cHavasa yBeJIMUMBACTCS, a IIOTOM
YMEHBIIIAeTCs



15. TlpuTsxeHne 2JIEKTPOHOB BHEIITHETO CIIOS K SAPY YBEIUUUBACTCS B PSAITY
1) Si-P-N 2) S-P-As 3) Na-K-Rb 4) Si-Ca-K
16. B psany Be-B-C-N npoucxonut
1) yBenu4eHue paanyca aTOMOB
2) yBeJIMYECHHUE CUIIBI IPUTSHKEHUS BAJICHTHBIX DJIEKTPOHOB K SIIPY
3) yMeHbIIEHUE 3JEKTPOOTPULIATEIbHOCTH
4) yMEHbIIEHUE YHICIIa BAJICHTHBIX 3JIEKTPOHOB
17. B nopsiike yCUJIEHHs] HEMETAJUIMYECKUX CBOMCTB PACIIOJIOKEHBI

1) S-Se 2) Se-Br 3) Br-1 4) I-Te
18. Haubomnpimuii paguyc y aroma

1) 6poma 2) uMHKa 3) KaypLus 4) repmaHus
19. HanbospIteii BOCCTAaHOBUTEILHON aKTUBHOCTBIO 00J1a1aeT

1) Si 2)P 3)S 4)Cl1

20. Beictmmii okcup coctaBa 90 00pa3yroT Bce dJIEMEHTHI
1) IV A rpynmnst 2) IIA rpynmst 3) IV nepuona 4) Il nepuoaa
21. Ilo HoMepy nieproaa MOXKHO ONPEICIIUTh
1) KOTMYECTBO JIEKTPOHOB Ha BHEIITHEM ypOBHE aToMa  3) 3apsij siipa aToma
2) KOJIMYECTBO BCEX IJIEKTPOHOB B aTOME 4) 9uCIo SHEPTeTUIECKIX
YPOBHEU B aTOM€E
22. CKOJIbKO HEPTreTUYECKUX YPOBHEN B aTOME CKaHus?
11 2) 2 3)3 4) 4
23. O1eHuTe NMPaBUIBHOCTD CYXIECHUM
A. MeTamueckie 1 BOCCTAHOBHUTEIIbHBIE CBOMCTBA AJIEMEHTOB B TJIABHBIX MOJTPYyMIax ¢
POCTOM 3apsijia aapa yBeINIHUBAIOTCS.
b. B nepuoze ¢ poctom 3apsiia siipa OCHOBHBIE CBOWCTBA OKCUIOB U THAPOKCUIOB
YBEJINYMBAIOTCS.
1) BepHO TONBKO A 2) BepHO TOJIbKO b 3) BepHbI 00a cyxaeaus  4) oba
CYXKICHHSI HEBEPHBI
24. Hanbosiee CUIIbHBIMU OCHOBHBIMU CBOMCTBaMU 00J1a1a€T THIPOKCHU]L

1) KOH 2) NaOH 3) RbOH 4) CsOH
25. KucioTtHele cBoiicTBa Hanboee BhIpaXKEeHbI y
1) Br207 2) Se03 3) As205 4) GeO2

26. B psiny xummuueckux anmeMeHToB Na — Mg— Al:
1) ymeHbpIIatOTCS 3apsabl AAEp aTOMOB
2) yBEIMYUBAETCS YMCIIO JIEKTPOHOB BO BHEIIHEM AJIEKTPOHHOM CJIO€
3) yMEHbIIAETCS 3JIEKTPOOTPULIATENBHOCTh
4) yMeHbIIaeTCs painyc aTOMOB
5) ycunuBaroTCsl METAJIIMYECKHUE CBOMCTBA
27. B psiny xumu4yeckux 3nemMeHToB F— Br — I
1) Bce 3y1eMEHTBI UMEIOT BBICIIYIO CTEIIEHb OKMCIIEHUS, PABHYI0 HOMEPY I'PYIIIIbI
2) ocnabeBaroT HEMETAJUTMUECKUE CBOMCTRA
3) yBeIMUMBAETCS BbICIIAS CTENIEHb OKUCIICHUS
4) yBeJIMUMBAETCS pauyC aTOMOB
5) o0pa3yroT JeTy4re BOJOPOIHbIE COeAMHEHUs ¢ o0mIelt Gpopmymnoit HO

Ipumeuanue: 3ananus Al-Al4 ouenuBarotcs 1 6amnom. 3aganus Bl u B2 onenuBatorcs 2
6amnamu. CtaButcs 1 6as, eciu B OTBETE JoMyIIeHa ofgHa omnoka. CtaButcs 0 6amios, eciu: a) B
OTBETE JIOMYILEHO Oosiee 0JHON OMHMOKH; 06) OTBET OTCYTCTBYET.

MaxkcuMaIbHBIN 0aJuT 3a BBIIIOJIHEHWE BCEX 3aIaHNN cocTaBiiieT 18 0awIos.

Pa3zpnen 2. Xumuyeckne peakuuu
Tema 2.1.



28. UTO OTHOCUTCA K XUMHUYECKUM SIBIICHUAM?
1) ucnapenue BoabI
2) ropeHue IpoB
3) neperonka HeTH
4) miaBJeHHE 0JI0BA
29. YeMm xapaKkTepusyeTcs 3K30TepMUYECKas peakius?
1) oHa cONPOBOKIAETCS MOTIIOMICHUEM TeTlia
2) teroBoro 3¢ dexra He HabIomaeTCs
3) oHa COMPOBOXKIAETCS BBIJICTICHUEM TeIlIa
4) TakuX peakIyii HeT
30. Kak Ha3pIBaeTCs peakius, B pe3yIbTaTe KOTOPOI M3 OJJHOTO CIIOKHOTO BEIecTBa 00pa3yercs
HECKOJIbKO HOBBIX BEIIECTB?
1) peakus coeqMHEHUS 3) peakuust oOMeHa
2) peakIus 3aMeIIeHUs 4) peakuusi pa3aoKeHUs
31. Yemy paBHa cymma kodpdunuentor B ypapaernu peakuuu Ca(OH)2 + HNO3 — Ca(NO3)2 +
H20?
14
2)6
3)5
4) 12
32. Kakast macca BoJbI 00pasyeTcs npu B3aumozeicTsuu 0,5 MOIIb BOAOPOIa C KUCIOPOIOM?
1)45r
2)9r
3)18r
4H)1,8T
33. Kakoe BemiecTBO 0003Ha4€HO CUMBOJIOM X B cxeme npeBpaiienuid Li — x —LiOH?
1) Li20
2) LiO
3) LiNO3
4) LiCl
34. YcTaHOBUTE COOTBETCTBHE.
Tun xumuueckoit peakun  CxeMa XMMHUYECKOHN peakluu
1) MgCO3 — CO21 + MgO
A. Peakuus paznoxenuss  2) CuO + Al — Cu + Al203
b. Peaknus o6meHa 3) NO + O2 — NO2
B. Peakuus 3amMelieHus 4) ZnO + H2 — Zn + H20
I'. Peakmust coeTMHCHUS 5) HC1 + NaOH — NaCl + H20
6) BaCl2 + Na2S04 — BaS04| + NaCl
35. BoccTaHOBUTE MPaBYIO YacTh YPaBHEHUS PEAKIIHH 110 €T0 JIEBOU YacTH.
JleBas uacTp ypaBHeHUs [IpaBast yacTh ypaBHEHUs

1) Cu + H20
A. Cu(OH)2 = 2) CuCl + H20
B. CuO + 2HCI = 3) CuS
B. CuO + H2 = 4) CuCI2 + H20
I.Cu+S= 5) CuO + H20
6) Cu20 + H20

36. CocTaBbT€ ypaBHEHHE pPEAKIMU IO OIMUCAHUIO, NANTE XapaKTEPUCTUKY YPaBHEHHS PEAKIUU:
cynbdar sxeneza(Ill) + runpoxcun xanus = ruapoxeun xenesza(lll) + cynbdar xanus.

C2. CocTaBbTe ypaBHEHHUs peaklMil Mo cxeme mpeBpaiienuii: S — SO2 — SO3 — H2S04 —
Na2S04.

Tema 2.2.
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B xaxiom Bonpoce BbIOEpUTE OMH MPABUIBHBIM BapUaHT OTBETA.
37. VI3 nepedrcIeHHBIX 3JIEKTPOIUTOB YKaXKUTE CIA0bIN 3JIEKTPOJIUT:

a) TUAPOKCU KaJIbIIUS B) cepHasi KUCJIOTa
0) MIaBUKOBAst KUCJIOTA T') TUAPOKCH]T HATPUS
38. V3 mpeCTaBICHHBIX YaCcTUIl BEIOEPUTE CYIbPUT-UOH:
a) % 6) SO5~
B) SO32 r) SO~
39. Kakoe coeniHEHHE€ B MOHHOM YPaBHEHUHM 3aMKUCHIBAETCS B BUJIE MOJICKYJIbI?
a) a30THAs KUCIIOTa 0) oprodochopHas Kkuciora
B) THIPOKCH]T 1IE3HsI 1) CHUITMKAT HaTPHsI
40. ITpu nucconuanuu 3 MOJIb KAKOTO COSMHEHUs 00pazyercss 9 MojIb aHHOHOB?
a) HUTpaTa aTFOMUHUS 0) xopuaa xenesa (II)
B) cynb(aTa HaTpus r) cynbduaa xamus
41. Ilpu B3auMOJEHCTBUN KaKOMW Mapbl BEIIECTB BBIAEIUTCA ra3?
a) TUAPOKCHU] MarHUS ¥ a30THAsI KHCIIOTA 0) cynb(UT KaJaus ¥ COJSTHASI KUCIIOTA

B) HUTpAT HaTpus U oprodochopHas kuciota  T) ruapokcun xenes3a (II) u cepras kuciora
42. C pacTBOPOM KaKOT'0 COECIUHEHUS NMPOpearupyeT TUAPOKCU] ITMHKA?

a) THIPOKCHIA Kaus 0) cynbdaTa HATpHS
B) XJIOpUa MarHus I') HUTpaTa Kajaus
43. Kakoil okcHJl U3 IEPEUUCIIEHHBIX PearupyeT U ¢ TUIAPOKCUIOM HATPHUSI, U C A30THON KUCJIOTOM:
a) OKCHUJ MarHus 0) oxcua kpeMHuus (IV)
B) OKCHJ OCpHILITH T') OKCHJT KaJIbITUS

44. Cokpatennoe noHHoe ypasaenue 2H+ + CO3% = H,O + CO, COOTBETCTBYET B3aHMOCHCTBHIO
a) KapOoHaTa KaJbIIUs U a30THOW KUCIIOTHI
0) kapOoHaTa Kaiusi U YKCYCHOM KUCIIOTBI
B) okcua yriuepona (IV) u ruapokcuaa HaTpust
') KapOoHaTa HATPHUS U CEPHON KUCIIOTHI
45. Ocanok o0pa3yeTcst B pe3ysibTaTe B3auMOJICHCTBUS
a) arieraTa HaTpUs U COJISTHOM KHUCTIOTHI
0) cyneuaa xkanus u Hutparta cBuHna (II)
B) opTo(hoCchOpHOIl KUCIOTHI M THAPOKCHUIA HATPUS
r) okcuna cepsl (IV) u ruapokcuna xanus
46. Kucmast coimb MOKET 00pa30BaThCS MPH B3AUMOICUCTBUH TUIPOKCHIA HATPUA U ...

a) XJIOPOBOAOPOAHOMN KHCIIOTHI 0) a30THOM KHUCIIOTHI

B) OPOMOBOIOPOHOM KHCIIOThI I') CEpHON KUCIIOTBI
47. Ilpu noGaBieHUN K pacTBOPY XJIOpUIA aTFOMUHMS N30BITKA PaCTBOPA FMAPOKCUIA HATPUS
oOpa3yercs

a) Al(OH)3 6) NaAlO;

B) Na[Al(OH)4] r) Al,O3

Pa3nes 3. CTpoeHue u cBOiicTBAa HEOPraHNYEeCKUX BellleCTB
Tema 3.1 Knaccndukanmus, HOMEHK/IATYPa U CTPOCHHE HEOPIAaHMYECKHUX BEIeCTB

Tect ¢ BLIOOPOM NPABUILHOIO OTBETA.
48. KrucaoTHBIMM OKCHAAMHU SIBIISIFOTCSI BCE BELLIECTBA B rpymnne: 12

a) ZnO, SOZ , H2804 6) SiOz, C|207, P, Os B) COz, A|203, F8203 F) Lizo, NO, FeO
49. BemectBo, Ha3BaHue KoToporo HuTpat xeinesa (II), umeer popmymy:

a) FeN 6) FE(NO3)3 B) FE(NOZ)Z F) Fe(NO3)2
50. ConsiMu SIBASIOTCSL:

a) AlLS;, NH4ClI, H,Si04 6) Al,O3, NH4NO3, K;SiO4 B) AI(OH)s, NH4Cl, NaySiO4 1) Al,Ss,

NH4CI, K;SiO4

51. K OCHOBHBIM OKCHIaM OTHOCUTCS IpyTIia BEIIECTB:

a) SO3,HCI, CuO 6) CuO, Na,0, CaO B) CaO, BaO, SiO; r) SiO,, OF;,Al,03



52. K kuclioTaM OTHOCUTCS TPYIINa BEIIECTB:
a) st, HNO,HBr 6) KCl, HCl, H2804 B) NHs, HNO3 , HI F) NaOH, H2804, st
53. BemiecTBo, Ha3BaHUE KOTOPOTO CYIb(UT HATPHSL, UMEET (HOpMYITy:
a) Na2803 6) Na, SO4 B) Na, S P) NaHSO4
54. OCHOBHBIM OKCHJIOM U OCHOBHOM COJIBIO SIBJISIFOTCS:
a) FeO u FeSO,4 6) CaO u CaCl; B) BaO u Ba(NO3), r) CaO u (CuOH), CO3
55. OcHOBaHUEM U KHCIIOTOM COOTBETCTBEHHO SIBIISIFOTCS:
a) HNO3 n (NH4)A|(SO4)2 6) H,S u NaNOs B) KzSOg u Ca(OH)z F) KOH u H4P,07
56. OCHOBHBIM MPU3HAKOM, MO KOTOPOMY CJIOKHOE BEILECTBO OTHOCAT K KHUCIOTaM, SIBISETCS
HaJM4Yue B €r0 COCTaBe:
a) KHMCIIOTHOTO OcTaTka 0) aToOMOB KHCIOpPOJa B) aTOMOB BOJOpPOAA I') THAPOKCUIBHOMN

IpYMIIBI
57. K ampoTepHbIM COETMHEHUSM OTHOCUTCS I'PYIINa BEIIECTB:

a) Al,O3, SiO; , Ba(OH), 6) Zn(OH), ,Ca0, P,0s B) ZnO, Zn(OH), , Ca(OH), r) AI(OH); ,
Zn0, Zn(OH),
58. Okcua MeTaiia, KOTOPbINA B3aUMOJICUCTBYET U C OCHOBAHUEM, M C KHCIIOTOM, SIBJISIETCA:

a) amdoTrepHpIM 0) HECOIE00Pa3yIOINM B) OCHOBHBIM T') KUCJIIOTHBIM
59. BemecTBo, B KOTOPOM BaJIEHTHOCTH cephl 11, »To:

a) CEpHUCTHIH a3 0) cepoBOOPO B) CylbdaT Kaus ) okcu cepsl (IV)

60. IIpupogHOMY COCIMHEHHIO KaNbIIHs, HA3bIBAEMOMY MPaMOp, COOTBETCTBYET GopMyia:

a) Caz (PO, ), 6) CaCO3 B) Ca(OH), 1) CaSO,4
61. YrapHbIM razom Ha3bIBaloOT:

a) okcun yraepona (IV) 6) okcun cepol (IV) B) okcun yraepoaa (1) r) okcun azota (IT)
62.0cHOBaHUSA COOTBETCTBYIOT XHMHUYECKHUM DJIIEMEHTaM, HMEIOIIUM CJEIYIOIIHE TOPSIKOBBIE
HOMEpa B IEPHOANICCKON CHCTEME:

a) 20,16,12 6) 12,20,19 8) 13,14,151) 6,11,12

Tema 3.2 Ou3NKO-XMMUYECKHE CBOIICTBA HEOPraHNYeCKUX BellecTB
Pesynbrar 00yuenusi KnaccuduimpoBaTh HEOpraHMYECKHE BEIIECTBA B COOTBETCTBHHM C HX
CTpOEHUEM

63. buHapHOE COCAMHEHUE XUMHYECKOTO JJIEMEHTA C KUCJIOPOJOM B CTENICHH OKHCICHHS —2, B
KOTOPOM CaM KHCIIOPOJI CBSI3aH TOJIBKO ¢ MEHEE JICKTPOOTPUIIATSIIEHBIM YJIEMEHTOM:
a) okcup + 0) conb B) kucnota 2. OcHOBHBIE OKcUABL: a) okcua cepri( VI) SO3
0) okcun Hatpusi NayO + B) okenn azota(IV) NO,
64. OCHOBHBIE OKCHUJIbBI:
a) okcup azota(IV) NO;
0) oxcun cepri(VI) SO3
B) okcun meau(Il) CuO) +
65. KucnoTHble OKCHUOBI:
a) okcua cepoi(VI) +
6) oxcua meau(Il) CuO)
B) OKcuJ IuHKa ZnO
66. KuciioTHbie OKCHIbI
a) okcu amomuHus Al203
0) okcu nuHKa ZnO
B) okcup azota(IV) NO, +
67. AMdoTepHbIE OKCHIBI:
a) okcup azota(IV) NO,
0) okcu nuHKa ZnO +
B) okcup HaTpust NapO
68. AMdoTepHbIE OKCHIBI:



69.

70.

71.

72.

73

74.

75.

76.

77.

78.

79.

80.

81.

a) okcus meau(Il) CuO)

0) oxcua azora(IV) NO2

B) okcuj anroMunus Al,O3 +
['ne HaxomsITCS HYKJIIGMHOBBIE KUCIOTHI B 9YKapruOTax:

a) B MUTOXOHAPUSIX

0) B MeMOpaHne

B) B szipe + 9.
UTto Takoe HyKJIEHHOBAsI KHCIIOTA!

a) bumononumep +

0) pacTBOp

B) HEOPTaHUYECKOE COETUHEHUE

Bce xucioTsl B cBoeM cocTaBe HMEIOT KHCJIOPOJ, TaK JIX 3TO:

a) na
0) Het +
B) HE U3YYECHO
Kucnoram cooTBETCTBYIOT CIEAYIOLIEE COSANHEHHE:
a) HBr +
6) HOH
B) NaOH

. Kucimoram COOTBCTCTBYIOT CJICAYIOIICC COCANMHCHUC:

a) Na,SO,
6) HsAlIO; +
B) NaOH
KucimoraM COOTBETCTBYIOT CJICIYIOIIEE COCTMHECHHE:
a) CH3COOH +
0) KsPO4
B) HOH
Kucnotsr 06pasyrorcs mpu B3auMo1eHCTBUU:
a) KHCJIOTHOTO ¥ OCHOBHOT'O OKCHJIa
0) OCHOBHOTO OKCH/IAa ¥ BOJIBI
B) KHCIIOTHOTO OKCHJa M BOJIBI +
BzaumonericTBre OCHOBaHHUS C COMBIO:
a) NaOH + MgCl, = NaCl + Mg(OH), +
6) NaOH + HNOz;= HOH + NaNO;
B) NaOH + CO, = NaHCO;
®opMyna, COOTBETCTBYIOLIAS COJIH:
a) CH;COOH
0) NaHCO3 +
B) H3A|O3
dopMyna, COOTBETCTBYIOLIAS COJIH:
a) HBr
0) CH;COOH
B) Mg(OH)Cl; +
®opMyna, COOTBETCTBYIOLIAS COJIH:
a) HBr;
0) KoS +
B) K>0O
OcHOBaHUS MOTYT BCTYIATh B PEAKIIMIO C:
a) OCHOBHBIMHU OKCHJIaMHU
0) co BceMH HEOpraHMYEeCKUMHU BEIICCTBAMHU
B) KHCJIOTHBIMH OKCHIaMH +
KucnoTHele OkcHIBI MOTYT B3aUMOJIEMCTBOBATH C:



a) OCHOBaHHEM
0) comnpio +
B) KHCJIOTOM
82. KuciaoTHble OKCH/IBI MOTYT B3aUMO/I€MICTBOBATD:
a) C OCHOBHBIM OKCHJIOM +
0) ¢ KHCJIOTOM
B)C OCHOBaHUEM.
83. OKCHUIbI COCTOST U3 KUCIOPOIA H:
a) IByX 2JIEMEHTOB
0) ogHOTO dJIeMeHTa +
B) TPEX 2JIEMEHTOB
84. Beibepure rekcaruapokcodeppat HaTpHsI:
a) Naz[Fe(OH)4]
0) Na[Fe(OH)6]
B) Nas[Fe(OH)g] +
85. Hutpar anmoMuHMs B pacTBOPE B3aMMOJICHCTBYET C:
a) Ca(OH), +
6) Fe(NO3),
B) KCl
86. 'mnpokapOoHAT HATPUS pearupyeT ¢ KaKIbIM U3 3TUX BEIECTB:
a) 02 n COZ
0) NaOH u HCI +
B) CaCl, u NaOH
87. Mexny co0oit pearupyror:
a) runpokcua menu (I1I) u constHas kucmora +
0) kap6oHnat Oapus u ruapokcun meau (II)
B) TUIPOKCHU] MarHus u HUTpaT ceuHua (1)
88. OcHOBaHUA — ATO:
a) CJIOKHBIC BEIIECTBA COCTOSIINE U3 METAJIIA U KHCIOTHOTO OCTaTKa
0) CI0XHBIE BEIIECTBA COCTOSAIINE U3 BOJOPO/Ia U KUCIOTHOTO OCTaTKa
B) CJIOKHBIC BEIIIECTBA, COCTOSIINE U3 AaTOMOB METaJlJIa ¥ TUAPOKCOTPYIIIIBI +
89. Kakoe 13 mpuBeIeHHBIX HIKE BEIIECTB SIBISIETCS OCHOBAHUEM:
a) Fe(OH) +
0) CaO
B) Nast4
90.Yto obpazyercs npu B3aumoaeiicteuu NaOH ¢ CO»:
a) Coib M Boja +
0) COJIb M KUCJIOTA
B) OCHOBaHHUE U OKCHUJ]
91. OcHoBaHuE AUCCOUUPYET Ha!
a) KaTHOHBI BOJOPO/Ia M AHMOHBI KUCJIOTHOTO OCTaTKa
0) KaTHOHBI METAIIJIa ¥ TUIPOKCHUI AaHUOHBI +
B) KATUOHBI METAJUIa U aHUOHBI KUCJIIOTHOT'O OCTATKA.

Pa3nes 4. CTpoeHue u cBOMCTBA OPraHM4YecKHX BellecTB
Temad.1. Knaccudukanus, ctpoeHre 1 HOMEHKIJIATypa OPraHUYECKHUX BEIECTB



Bomnpoc 102

VYkakuTe cripaBeINBBIE YTBEPKIeHHs. B yrieBogopoae co CTpyKTypHOH hopMyoit

CH,
|
H,C - CH-CH-C —CH;
| | | |
H,C — CH,CH; CH;

BapuaHTtel 0TBETOB

A. 4HCII0 NMepBUYHBIX aTOMOB C paBHO CyMM€E BTOPUYHBIX M YETBEPTUYHBIX
B. 4HCIIO BTOPHYHBIX aTOMOB C paBHO YHCITy TPETHUHBIX

C. umcio TpeTuuHbIX aroMoB C B 2 paza 60Jblle Yuciia YeTBEPTUYHBIX

D. uwucio nepBUYHbIX aToMoB C B 2 pa3a 0oJbllIe Ynciia TPETHYHBIX

Bonpoc 103

B OpTraHNYCCKUX BCIICCTBAX BAJICHTHOCTh ATOMA YIJjIepoaa, KaK IpaBujIO, paBHA:

BapuaHTbl 0TBETOB;
a)l;
0)Il;
B)III;
4HIv
Bonpoc 104

VYKakHUTe YUCIIO aTOMOB BOJIOPOIa, KOTOPOE BXOJUT B COCTAB MOJICKYJIbI, CKEJIET KOTOPOH MMEeT
CTpOCHHE

Bomnpoc 105

3anuimTe, CKOJIBKO YTIEBOIOPOIOB U300PAKEHO € MMOMOIIIBIO CICAYIOMIUX CTPYKTYP YIIIEPOTHOTO
ckenera?

Bomnpoc 106

B 4ucio nonoxeHuii TeOpUM XUMHUYECKOTO CTPOEHUSI OPTaHUYECKUX COCIMHEHUM HE BXOIUT
YTBEPXKICHHE:



BapHaHTLI OTBETOB

A. OpraHMYEeCcKHEe BELECTBAa HE MOTYT OBbITh OJYyYEHbI U3 HEOPTaHUYECKHUX

B. aTOMBI ¥ IPYIIIbI ATOMOB B MOJIEKYJIaX B3aUMHO BIIUSIOT JIPYT Ha JIpyra

C. OJHOM U TOH XK€ MOJIEKYJIApHON (OPMYIION MOXKHO OIMCATh COCTAB Pa3IMYHBIX BEIIECTB

D. aToMbl B MOJIEKYJIaX CBSI3aHbI B ONIPEIEIEHHON MOCIIE10BATENBHOCTH COIJIACHO UX
BAJICHTHOCTH

Bonpoc 107
Mo cTpykTypaM yriaepoJHOro CKejleTa yrileBOJOPOA0B YKaKUTE OJUHAKOBBIE BEIIECTBA:

Bapuantel oTBETOB

C C c_C —

| | Y > c-c _Cc—-c< C C
c—cC < Tc-—c
Bomnpoc 108

N3omeps! oTimHyaroTes MeXIy co00ii: a)PpU3NuecKUMH CBOMCTBaMU; 0)XMMUYECKUMHU CBOHCTBAMU;
B)CTPOEHUEM MOJIEKYIT; T)MOJIIPHBIMH MaccaMu

Bonpoc 109. /1511 n30MepoB OAMHAKOBBI: a)MOJIIpHAs Macca; 0)(pu3nuecKue CBOMCTBA;
B)KOJIMYECTBEHHBIN M KAYECTBEHHBIN COCTAB;T)CTPOCHUE MOJICKYIIbI

Bomnpoc 110. M3oMepamu 110 OTHOIICHUIO IPYT K APYTY SBISIOTCS YIIIEBOAOPObI CO CTPOCHHEM
YTIIEPOIHOM LIEN:

Bapl’laHTLI OTBETOB

C
- C
- C —CR L~
C C C/C—C—C
cC—C— C
| |
c-c-c-cC C C
_
[
cC— Cc— C
~Cc. _C |
C C C
C
|
? C—-—C—C
|
c-Cc-Cc-cC C
Bompoc 111

CKOJIBKO BEIIECTB M300paKEHO C TIOMOIIBLI0 (hopmyI



H-C_-F H-C—H F—C—Cl H-C_-F
H I H Cl
BapuaHThI 0OTBETOB:

a) 1Ba;
0) oaHO;
B)TpH;
T) 4eThIpe
Tema 4.2. «CBoiicTBa OPpraHMYecKNX coeIMHEeHN»
112.IIporuecc pa3nokeHust yriaeBoAopooB HeTH Ha GoJiee JIeTyune BeIeCTBa Ha3bIBAETCS:
a) KPEKUHI'OM;
0) AeruIpupoBaHUEM;
B) TUJIPUPOBAHUEM,;
I) Jeruaparanuen
113. T'opeHue 3THIIaMUHA COMTPOBOXKIAAETCS 00pa30BaHUEM YTIJIEKUCIIOTO Ta3a, BOJbI H:
a) aMMHaKa;
0) a3orTa;
B) okcuja azora; (1)
r) okcumaa azora (IV).
114.Peaxnus, 1oKa3bIBaroNIas HEMPEIAEIbHBIN XapakTep KaydyyKa
a) peaKxIus TaJIoreHUPOBAHMSI;
0) peakuus TUAPOTaIOTeHUPOBAHMUS;
B) peaKIysl MOJIMMEpPHU3aLINN;
r) okuciienre pactBopoM KMnQOy4
115.Peakums "cepeOpsiHHOTO 3epKajia’ xapakTepHa:
a) JJIs IPOTIAHAIS;
0) Oyranona-2;
B) OyTeHa-2;
r) OyTrHa-2.
116.ITpu B3auMoaeiicTBHM KapOOHOBBIX KUCIIOT M CIIUPTOB 00PA3YIOTCS:
a) MpOCThIC d(PUPHI;
0) clioKHBIE YPHPHL;
B) aJIbJICTH/IbI;
I') aMUHOKUCJIOTHI.
117. IIpoaykrom peakiuu OyTeHa-1 ¢ XJI0poM SIBIISIETCS:
a) 2-xnopoyren-1,
0) 1,2-nuxnopOyTan;
B) 1,2-nuxnop6yren-1;
r) 1,1-guxmnopOyraH.
118.CnoxHbIi 3QUp MOKHO MOIYYUTh IPU B3aUMOIEUCTBUN KapOOHOBOW KHUCIIOTHI C:
a) alleTUJICHOM;
0) XJIOPOBOIOPOJIOM
B) DTHJICHOM;
I') METAHOJIOM.
119./1n4 npeaenpHbpIX OJHOATOMHBIX CIIUPTOB XapaKTEPHO B3aUMOJIEHCTBUE C:
a) NaOH (p-p);
0) Na;
B) Cu(OH);
r) Cu.
120. Kosddpuuument nepen kuciaopoaom B ypaBuenuu C;HsOH+O2.— paBen:



a) 3;

0) 4,

B) 1,

r) 2.
121.Cymma koapdunmenToB B ypaBHeHuu noiyuenus CoHy u3 kapOuaa kaiablus, paBHa:

a)2;

0) 3;

B) 4;

r)5.
122. Tlpu moaHOM OKHCIICHHH | MOJIb TpoTIaHa KUCIOPOIOM BO3AyXa 00pa3yeTcs:

a) 1 Mons CO,u 1 Moms H,O

0) 3 Moabs CO; u 4 Moas H,O

B) 2 Mons CO, u 3 Mons H,O

r) 4 Monb CO, u 6 Moas HO
123.3anumuTe Ha3BaHue BemiecTBa X (M0 CUCTEMATHYECKOH HOMEHKIIATypE) B LIETIH MTPEBPALICHHI:
KpaxMmaj — TJII0K03a — X — 3THJIEH
124. Dtanon maccoit 13,8 r okucnunu 34 r okcuga meau (I). [omyunnu anpaerun maccoit 9,24 r.
Uemy paBeH mpakTHueckuil Bbixo ( B %) anbaeruna?

Pa3znensS.Tema 5.1

125. M3 npemioskeHHOro CIUCKa XHMHUYECKHUX PEAKIMi BhIOEPUTE BCE, CKOPOCTh KOTOPBIX
YBEJIUYNBACTCS MPH MOBbIIeHUH naBienus: 1) N, + 3H, = 2NH; 2) CO + 2H, = CH3;0H

3) Zn + 2HCI = ZnCl, + H, 4) 2Na + S = Na,S 5) C + Si = SiC

126. W3 npeajoKeHHOro CHUCKAa XUMHUYECKHUX PEaKIMil BBIOEPUTE BCE, CKOPOCTh KOTOPBIX
YMEHbIIAETCS MPU nonmwkennn aapnenus: 1) Ca + 2HCl — CaCl2 + H2 2) H20 + N205 —
2HNO3 3) C6H6 + CI2 — C6HS5C1 + HC1 4) H2+S — H2S 5) C+2N20 — CO2 + 2N2

127. V3 npenokeHHOTO TIepeyHs BBIOEPHUTE BCE PEAKIMH, U1l KOTOPBHIX YBEINYEHUE aBICHUS He
NPHBOJHUT K yBeJMMUeHUIO ckopoctH peaknuu: 1) 2P + 5Clyqy = 2PCls  2) Zn + CuSO4 = ZnSO4 +
Cu 3) Ba + 2H20()K) = Ba(OH)z + H, 4) Fe,O3 + H, = 2FeO + H,0O 5) 2NaOH + H,S0O,4 =
Na,SO4 + 2H,0.

128.113 mnpeasio)KEHHOTO CHHMCKa XUMHUYECKMX PpEaKIHUil BbIOEpUTE BCE, CKOPOCTb KOTOPBIX
YBEIMYMBACTCS MIPYU TOBBIIICHUN KOHIIeHTpanuu Bogopoaa: 1) N, + 3H; = 2NH;

2) CO+2H; =CH3OH 3) Zn+2HCI=2ZnCl, +H, 4)C+H,0=CO +H;
5) Cs3Hg + Hy = C3Hg

129. U3 mnpenyoKEeHHOTO CIHCKAa XUMHUYECKHX pPEaKIHuid BbIOEPHTE Te, CKOPOCTh KOTOPBIX
yMEHbIIIAeTCs MPH MOHKEHNU KoHueHTpaimu kuciotel: 1) Ca + 2HCI = CaCl, + H;

2) H,O + N,Ogs = 2HNO3 3) CegHgs + HNO3; = CgHsNO, + H,O 4) NH4H>PO, = NH3; + H3PO4
5) SO3 + H,0 = H,S0,.



130. U3 mnpemiosKeHHOTO CIHCKa XHMHUYCCKHX pEakIMii BbIOCPUTE Te, CKOPOCTh KOTOPBIX
yBEJIUYUBAETCS MpH moBbireHuu gasienus: 1) 2NH3 =N, + 3H, - Q 2) CO + 2H, = CH3;0H + Q

3)Zn+2HCI =ZnCl,+H,+Q 4)Ca+S=CaS 5)CaO + CO, = CaCO;

131. U3 mnpenyoxEeHHOro CHHMCKAa XUMHUYECKHX pEaKIUuid BbIOEpUTE Te, CKOPOCTh KOTOPBIX
YBEJIUYNBAETCS MPH moBbieHun gasienus: 1) No+ 3H, = 2NH; 2) CO + 2H, = CH3;0H

3) 2Mg + CO, = 2MgO + C 4) 2Na + S = Na,S 5) CO + Cl, = COCl,

132. W3 mnpeasio)keHHOTO CIHMCKAa XHWMHUYECKHMX peaklUid BbIOEpUTE TE€, CKOPOCTh KOTOPBIX
yMeHbIaeTcs npu nonmwxkenuu nasinenus: 1) Ca + 2HCI = CaCl,+ H;, 2) 2H,0 + 4NO, + O, =
4HNO; 3) CeHgs + HNO3; = CgHsNO, + H,O 4) H,+ S = H,S 5) C+2N,0=C0O, + 2N,

133.113 npenioKEeHHOro CHHCKAa XUMHUYECKMX peaklUuid BbIOEpUTE TE€, CKOPOCTh KOTOPBIX
YBEJIUUNBACTCS MPH UCTIOJIb30BaHMU KaTtanu3aropa: 1) C + O, = CO, 2) CO + 2H, = CH3;0H

3)Zn+2HCI=ZnCl, + H, 4)2Na+ S =NayS 5) N, + 3H; = 2NHs.

134.113 mpenioKkeHHOTO0 CIUCKAa BO3JCHCTBUN BBIOGPUTE TE€, KOTOPHIC MPHBOIAT K YBEITUYCHHUIO
CKOPOCTHM XHMHYECKOM peaklud MarHus C pacTBOPOM CEPHOM KHUCIOTHL: 1) TOBBbIIEHHE
TEMIEPATYPHl  2) IOHMWKEHHUE JABJICHUS B CUCTEME 3) YBEIMYEHUE AABJICHUS B CUCTEME

4) nobaBneHre Maruus 5) yBeJIMUEHUE KOHIIEHTPALUU KUCIOTBI.
Pa3nes 6.PacTBopbI
Tema 6.2.

135.YkaxuTte pacCTBOPUMOE B BOJI€ BELIECTBO:

A)kapOoHAaT KaJlbLus; B)cynbdar anromunus;
B)xnopun cepebpa; Irunpokeun xenesa (1II).

136.13 psima popmyn H,S, NaBr, H,SO,4, CuO, H,CO3, H,O BBIOEpHTE TE, KOTOPHIE COOTBETCTBYIOT
CWJIBHBIM 3JIEKTpOoauTaM. Hanummre ypaBHEHUs AMCCOLUALIMM 3TUX COEIUHEHUN.

137.3akoHunTE ypaBHEHUS PEAKIIHI:

A)NaCl + AgNO3 —;

b)CaCO; + HCI —;

B)HNO; + Cu(OH), —.

PaccraBpTe KO3 hPumrenTsr. HanummTe a1 KaXkaoi peakiiuu HOHHBIC YpaBHEHUSI.
138.PaccunTaiiTe MOJISIpPHYIO KOHLIEHTPALIMIO pacTBopa, B 250 oM’ KOTOPOTO COEpKUTCA 4 T
TUAPOKCUA HATPHUSL.

139.PaccunTaiite 00beM consiHON KucioTsl ¢ KoHuenTparueit HC1 0,1 Monb/M°, KOTOpPBIN
noTpeOyeTcs A1 OcaXKAeHusI HOHOB cepedpa u3 20 T pacTBOpa HUTpaTa cepedpa ¢ MacCOBOM J0JeH
AgNO; 5%.

6.3 Bonipoce! /151 MOATOTOBKHU K MPOMEKYTOYHOH aTTeCTAlMU

Paznen Oprannveckast XuMust



RBRO©ON O~ WN

14.
15.
16.
17.
18.
19.

0.
1.
12.
13.

[Ipeamer oprannyeckoit xumuu. OpraHnyecKre BEUIECTBA U WX OTIMYUE OT HEOPTAHHMUECKUX
BEIIECTB.

OcHOBHbBIE NOJIOXKEHUS TEOPUHU XUMUUecKoro crpoenusi A.M. bytieposa.

Ankanpl: o6mas GopmMyiia, rOMOJOTUYECKHH psJl, (U3UIECKHE CBOHCTBA

N3omepust ankaHoB (Ha MpuMepe NIEHTaHa, TeKCaHa, TelTaHa).

XUMHUYECKUE CBOMCTBA aJIKaHOB.

AJIKEHBI: ompeieNieHrne, U30MepHsl, XUMUYECKHUE CBOMCTRA.

AJIKUHBL: onIpeAesieHrne, U30MEPUSL, XUMUUECKHE CBOMCTBA.

ben3zoun: nonydeHne U XMuMUYECKHAE CBOWCTBA.

CnupTsl: onpezenenue, Kiaccudukaus, IpuMepbl, XUMUYECKHUE CBOICTBA, TPUMEHEHHE.
DEHOJIBI: ONPEICIICHUE, XUMUYECKUE CBOWCTBA, ITOJTYyYEHHE.

Anpaeruasl: onpeaeaeHue, XUMHUYECKHUE CBOMCTBA, MOJyUYEHHE.

KapOoHOBbIE KHCIIOTHI: OIIpeieNieHue, KiIacCu(UKAIIHS, TPUMEPhI, XUMHUECKHE CBOHCTBRA.
VYrneBoabl: ompeneneHue, KiaccUpUKanus, MNpUMEpbl M HX OHOJOrMYecKas poJb.
Monocaxapunsl, Jucaxapuasl, [Tonucaxapuasl

AMuHBIL: onipenenenue, kinaccudukamnus, npumepsl. Peakius H. H. 3unnna
AMMHOKHCIIOTHI: ONpe/IelIeHUE, OCHOBHBIE XUMHUECKUE CBOMCTBRA.

[Tonatue 006 a30TcoAepKAIMX TETEPOIUKINIECKIX COeTMHEHUSIX

Bbenku.KauecTBeHHBIC peakiu OEIKOB.

HyxnenHoBbIe KHCTOTBI

[ToHsiTHE O BRICOKOMOJIEKYJISIPHBIX COEMHEHUSIX

Pa3nes O0masi u Heopranmdeckasi XHMHA
20.XMMHUYECKHUH 3JIEMEHT

21.3aKO0H MOCTOSIHCTBA COCTAB:

22.3aKOH COXpaHEHHs MacChI BEILIECTB
23.Ilepuoaunueckuii 3akon J[.M.Mennenena

24 BaneHTHOCTh U BaJIEHTHbIE BO3MOKHOCTH B aTOMOB
25.0OCHOBHBIE TUITBI XUMUYECKOU CBSI3U
26./lucniepcHble CUCTEMBI

27.Turnbl XUMHUYECKUX PEaAKITHit

28.CkopocTh XMMHUECKHUX peakuuid. Katanus
29.06paTUMOCTh XUMHUYECKHUX PEAKIIHII.
30.XumMHueckoe paBHOBecHE XUMUYECKOE paBHOBECUE
312eKTpOTUTHIECKAS TUCCOIUAITUS

32.I'mpponus

33. Knaccudukanusi HEOPraHMIECKUX BEIIESCTB

34 Knaccudukanus OpraHMuecKuX BEIIeCTB
35.Meramisl

36.Koppo3sust meramios

37.2nexTponu3

38.HemeTambl
39.0xcHuapl HEMETAIIOB
40KuCIOTHIOPraHMYECKUE U HEOPTaHUYECKUE

41 AmpoTepHble OpraHMYECKHE U HEOPraHUYECKNUE COCTUHEHUS

42T'eneTnueckas CBA3b MEXKIY KjacCaMi OPraHUYECKUX U HEOPTaHUYECKUX COEIMHEHUI

43.XuMus ¥ IPOU3BOJICTBO

44 Xumus U cebCKoe X034iMCTBOXUMHUS U MTPOOIEMbl OXPAaHbBI OKPYKAIOLIEH Cpe/Ibl
45 XuMud 1 IOBCEIHEBHAS >KU3HE YEJIOBEKA



6.4.Keiicol

Keiicbl MCIONB3YIOTCS B KaueCTBE OLEHOYHOT'O CPEJCTBA B paszjeiie 7 MPHUKIAJHOTO MOAYISA, UX
CoJlep)KaHUE OmpeneNnsercs ¢ Y4€ToM MpodeccHOHANIBbHON HampaBIEHHOCTH 00pa3oBaTEIbHON
nporpammsl CI10.

IIpumepsbl BO3MOKHBIX T€M KeHCOB:

1.Ilorennenne KIMMaTa U BRICBOOOKIEHNE Ta30BbIX THAPATOB CO THA OKEaHA.

2.bynyiue Matepuansl s aBUa-, MATMHO- U IPHOOPOCTPOCHHUS.

3.HoBble MaTepuabl 1JIsl COTHEYHBIX OaTapei.

4.JIexapcTBa Ha OCHOBE PaCTUTEIbHBIX IPENAPATOB.

5. XMMHYECKHUE IIEMEHTHI B )KU3HH YEJIOBEKA.

6.BoiopoiHas sHepreTHka.

Keiic Nel. «BogopoaoMo0uiu — mar B oyayiee»

AromoOnmn Honda FCX Clarity Ha BOAZOPOAHBIX TOIUIMBHBIX JJIEMEHTAX €34T IO J0poram
Esponisr ¢ 2009 roga. B 2011 romy Honda mpucoeamHmmach K €BpOINEHCKOMY MapTHEPCTBY
skonornuyHoil sHeprun (Clean Energy Partnership), mocime uero BbIBena Ha MEpBBIA IUIAH
MIPOM3BOJICTBO IKOJIOTHYECKH YUCTHIX aBToMoOmMer. A Ha Ilstom MockoBckoM MeXayHapo HOM
aBTocanone BA3 npencraBuit cBoro HOBUHKY «Jlama-AHTAm» ¢ OalZIOHaMU BOJIOPOAA U KHCIIOPO/Ia.
3ananus:

1.Ilouemy MHOTHE aBTOMOOWJIBHBIE KOMIIAHMM pa3padaTHIBAIOT aBTOMOOWIH, paboTarolmue Ha
BOJOPOJHOM TOIUIUBE?

2.Kak BBIXJIOTIHBIE Ta3bl aBTOMOOWJICH, pabOTalONIMX Ha YTJICBOAOPOIHOM TOIUIMBE, BIMSAIOT Ha
3/10pOBBE YeJIOBEKa?

3.Kakue «+» 1 «—» Bbl BUIUTE Y BOJAOPOJOMOOMIIEH?

4. Haiinute TOMOJHUTEIBbHYIO HH(DOPMAITHIO 00 UX YCTPOHCTBE.

S5.Ecnu B Bamieil cemMbe WIM Yy BalluX 3HAKOMBIX €CTh ABTOMOOWIIM, TMOACYMTAWUTE, CKOJBKO
MPUOIU3UTENBHO JIUTPOB OCH3MHA, Ta3a U KAaKOH MapKH UCIIOJIb3yeTe €KETHEBHO.

6.Kakue BemiectBa M B KakOM KOJMYECTBE MOI'YT HaXOAMTHCS B BBIXJIONHBIX ra3ax BalllUX
aBTOMOOMIIEH?

Keiic Ne2. «XJ10p B )KM3HHU 4YeJIOBEKA»

B Slnonun oOweamHeHHBIMU cuiaMu HanmoHanbHOTO HHCTUTYTa 310poBbi U [IpedextypHOro
yHuBepcuteta Cua3yoku ObUIO MPOBEJEHO MCCIEI0OBAaHUE. YUEHbIE BBISCHUIIM, YTO €CTECTBEHHbIE
OpraHHYECKHEe BEIIeCTBAa BCTYMAIOT B PEAKLHUIO C XJIOPUPOBAHHON BOJOW M3-TIOJ KpaHa, 00pasys
OTIaCHbIE COEITMHEHUS, KOTOPhIE MOTYT CIY)KUTh MIPUUYMHOMN paka. Takue cOeMHEHUs Ha3bIBatOTCS
MX, To ectb «MyTares ukc» uinu «Hen3BecTHbIM MyTareH».

3aganus:

1.IIpennoxxute ciocoObl YMEHBIIICHUS SIOBUTOTO BIHUSHUS XJOpa B MUTHEBOUM BOJIE HA OpPraHU3M
YeJloBeKa.

2.Ucxons w©3 cBOEH OJKM3HEHHOM MPAaKTUKM, NPUOTUUTENBHO PACCUMTANWTE, CKOJBKO
XJIOPUPOBAHHOM BOJIbI Bbl UCIIOJIb3YETE B TEUCHHUE JTHS U JIJIS1 KaKUX Iiesieil?

3.Kakue opransl yenoBeka 00JbIIe BCETO CTPAAAIOT OT BO3ACUCTBUS XjIopa?

4 Kaxk BiusieT XJIOpUPOBaHHAS BOJIa HA YEJIOBEKa IPU KyNaHUM ?

5.Haiigute ONOTHUTENbHYIO HH(OPMAIIUIO O 3aMEHE XJIopa MpH 06e33apakuBaHUuH BOIbI.
6.Mccnenyiite pa3nuuHble TOBapbl OBITOBOM XUMUU B CBOEM JjoMe. CoCTaBbTE CIHUCOK
XJIOPCOJEPKAIUX COSAMHEHUH, YKaKUTE Mepbl 0€30I1aCHOCTH IpU paboTe ¢ HUMH.

Keiic Ne3. Meran

[loBbIlIeHNE KOHIIEHTPALMM HEKOTOPBIX Ta30B B aTMochepe MOXKET HNPUBOIAUTH K INI00ATbHOMY
MOTEIUICHUIO - TaK Ha3bIBAEMOMY <«IapHUKOBOMY 3(dexty». [loxanyil, nambosiee BaXKHBIMU
«mMapHUKOBBIMH Tazamm» sBIsAOTCS CO,; m CH;. Metan BO3HMKaeT Tpu aHa’poOHOM (T. €.
MIPOUCXOJIAIIEM B OECKHUCIOPOIHOM cpese) paciaje OpraHMYecKHX BEUIECTB; My3BIPHKH METaHa
o0pa3yloTcsi B OOJOTHCTBIX MECTHOCTSAX, 3a 4YTO OH TOJY4YMJl Ha3BaHHE «OOJOTHBIM Ta3».
3aToryieHHbIE MOJIsl (HalpuMep, PUCOBBIC MO BO BpEMs CeBa) SBISIOTCS HCTOYHHUKOM OOJBIIOTO



KOJIMYecTBa MeTaHa. J[pyrMM HCTOYHMKOM METaHa SIBJIIOTCS >KBayHbIE XUBOTHBIE, TAKHE, KaK
KOPOBBI, OBLbI M KO3bl, MHILEBAPUTENIbHAS CHUCTEMa KOTOPHIX YCTPOEHAa OCOOBIM 00pazoMm s
MepeBapUBaHUs TPABSIHOW MHIU: KOHEYHBIC MPOAYKTHI METabONM3Ma COACPKAT METaH, KOTOPBIHA
BbIIEIISIETCS B aTMocdepy. DTO MPHUPOAHBIN MPOLECC, XOTS KOJIMYECTBO JOMAIIHUX >KUBOTHBIX
3aMETHO BBIPOCJIO 3a IOCJIEAHHUE J1BAa CTOJNETHUA. bosee Toro, coctaB KOPMOB CYILIECTBEHHO BIIUSET
Ha KOJIMYECTBO 00pa3yroIIerocsi MeTaHa.

3ananus

1.Chopmynupyiite TUNIOTE3y BBIACICHUS MeTaHa o bMH. 2. Kak KOJTu4ecTBO MeTaHa, 3aBUCUT OT
KOJIM4YeCTBa HaceJeHus TuianeThl? 3.UTo SBIsSeTCS MCTOYHHKOM BBIJICJIEHUS] MeTaHa B aTMocdepy?
Keiic Ne 4.

B navane XIX Bexka B AHMNIMM CTaJId MOJHBIMU IUIallM M3 BOJOHENPOHUIIAEMOW TKaHH,
Ha3blBA€Mbl€ MAKHMHTOIIAMH. OTO HAa3BAHWE OHU IMOJYYWIM B YECThb AHTIMHUCKOTO XHMMHKA H
nzobperarens Y. MakuHTOImIA, MPEIOKUBIIETO MPONUTHIBATH IUIAIIEBYI0 TKaHb PacTBOPOM
HaTypaJbHOTO Kaydyka. OJIHaKO Ha COJIHIIE TAKWE IUIAIIU CTAHOBWINCH JIMIIKUMH, 2 B MOPO3HYIO
OOy — JOMKHMH. DTH HEJOCTATKU YCTpaHWJ Apyrod Bbyiaromuiica anrindanvd Y. ['ygeup. 1.
3ananus. [Touemy rurameBasi TKaHb UMeJIa Takue HemocTaTku. 2. [Ipenmoxkure cnocod ycTpaHeHus
nx, noropuB orkpbitue Y. I'yapupa. 3. Kak HaspiBaeTcst 310 coeauHenue? 4. Hanumumre
CTPYKTYPHYIO OPMYITy 3TOTO BEIIECTBA.

Keiic NeS «HenmonpaBumasi omunoka»
B ¢upme TOO «Kackan-2» mpu 3akadyke ra3a B Oa/UIOHBI, HE TO0ABHIM BELIECTBO, KOTOPOE
MpHaaeT 3amax JomaiiHeMy rasy. ['a3 OblT JOCTaBleH B OJHY M3 KBapTUP WU MpPH 3TOM OajuioH
npornyckai. Yepe3 CyTKH Bce KHUIIbLbI 0Ka3aJIMCh B OOJIbHUILIE
Bonpocel.1l. meet mu npupoHbIi Ta3 npormad U OyraH 3anax? 2. Kakyo HemonpaBUMyr0 OIIHOKY
COBEpIIMJIM PAOOTHUKHM Ta30BOM CTAaHIMMU TIPU 3akauke ObIToBOro raza? 3. Kakoe BemiecTBo
MpHaaeT 3amax AoMairHemy rasy? 4. MoxeT nu oOOHsSHUE YelloBeKa yIOBUTH ra3 6e3 3amaxa? 5.
Kakum nprGopoM MOXKHO T0Ka3aTh MPUCYTCTBUE raza B KBAPTUPE, €CITU OH 0e3 3amaxa?
6.5 Pemenue 3agau

3apaua Nel. Beraucnuth Maccy 3THIIEHA KOJTMYECTBOM BEIIECTBA 3 MOJIb.

3agaua Ne2. Cmemanu 0,2 mosib xxene3a u 0,3 MoJib cepbl. OnpeaeuTe Maccy Moay4eHHOM
cmecu. Paccunraiite maccy mnosydeHHoro cyibguaa sxenesa(ll), yuuTsiBas, 4To 3TH 3JI€MEHTHI
COEJIMHSIOTCSA B MACCOBOM OTHOIIIEHUU 7,4.

3agaua Ne 3. Xmopun Gapusi maccoit 6r pactBopwid B 250 mur Bojabl (TWIOTHOCTH BOJIBI
npUHATH 3a 11/Mi1). Yemy paBHa MaccoBasi J0JIsI COJIU B ITOJIyYEHHOM pacTBope?

3agaua Ne4. B 100 r Boasl pacTBopuiu 2 Moiib cynbdara kanus. Paccunraiite MaccoByro
JIOJIF0 PACTBOPEHHOIO BELIECTBA.

3amaua NeS. Paccumraiite maccy cynb(dara Kaaus W BOJIBI, KOTOpPHIE HAI0 B3STh IS
npurotosiaeHus 60 r. pacTBopa ¢ MaccoBO 10yiel pacTBOpEHHOrO BenlecTsa 15%.

3agauya Ne6. CxonbKko HaJO B3SITh HUTpATa Kajus Ui MPUTOTOBIIEHUS 3 KI' pacTBopa ¢
MaccoBou nosneit conu §%.

3apaua Ne7. B nmaGopatopun BOCCTaHOBJIEHHEM HUTPOOEH30J1a Maccoi 61,5T. momyuniam
aHWINH Maccoil 44 r. Omnpenenure MaccoByrO 1010 (B%) BbIX0J1a aHWIMHA OT TEOPETUYECKOTO.

3agauya Ne8. Omnpenennure mMaccy YKCYCHOM KHUCIOTBI, KOTOpas pacXonyeTcsl JJIsi CMHTE3a
YKCYCHO-3THUJIOBOTO 3¢upa, ecnu nonydennas macca 70,4 r. coctasiusieT 80% 0T TEOpPETHUECKOTO.

3amaua Ne 9. Bonweiii pactBop, comepxkammii (pocdopHyro kuciaory maccor 19,6r.
HEUTpamu30BaIM THAPOKCHUAOM Kajblus Maccoiil8,5r. Ompenenute Maccy 00pa3oBaBIIErOCs
npeuunutata CaHPO,4 2H,0.

3agauya Nel0. /[nsa peakumu amoMuHus ¢ cepoil Belaenwioch 509 kJx sneprun. Kakoe
KOJIMYECTBO TEIJIOTHI BBIICIUTCS B PEAKIUH, ISl KOTOPOU B3sTHI 81 T antomMuHus U 128 T cepsl.

3agaua Nell. TepMoxuMHUECKOE YpaBHEHHUE PEAKLIMU TOPEHUS YIIIEPO1a UMEET BUJL:

C +0,—CO; + 394 x/Ix



Paccuuraiite maccy yriepona, BCTYNHUBILEIO B PEaKLHIO, eciau Bblaenwiaoch 1970 xJlx
TEIUIOTHI.

3apaua Nel2. Ilpu cropanuu Kanblys Maccod 8r. KOJWYECTBO BBIICIUBIICHCS TEIIOTHI
coctaBmwio 127 x/Ix. CoctaBbTe TEPMOXUMHUUECKOE YPABHEHUE PEAKIIUH.

3agauya Nel3. Kakoii 00bEM BO3ayxa pacxoayercsi Ha OKHMCJICHHE MPONHiIaMHHa 00BEMOM
2051

3agaua Ne 14. Kakoil 00bEM KucCIOpona pacxoJyeTcsi Ha OKUCIEHHE  MeTWIaMUHa
00BEMOM 5117

3agaua Nel5. Kakoii 00bEéM ameTuseHa MOXHO TMONXYYHTh M3 KapOWaa KalbIUs MacCOu
10kr, MaccoBas oy npuMecend B KotopoM 15%7?

3agaua Nel6. Kakoii 00b€M MeTaHa MOYKHO MOJIYIHUTh U3 KapOuia amoMuHus Maccoit 30r.,
€clii MaccoBas J101s ipuMecei coctasisier 15%..

3agaya Nel7 Ha HelTpamuzanuio CMECH YKCYCHOM KHCIOTBI M MYPaBbMHOM KHCIIOT
Maccoi10,8r pacxomoBanu ruipokcul HaTpust maccor 8r. OmpeaenuTe Maccy KakJa0u KUCIOThHI B
CMECH.

3agaua Nel8. [lpu B3ammoaeHCTBMM CMeCH 3TaHOJIAa M MpomnaHojga Maccor 10,6r c
METAITUYECKIM HATPUEM BBIICITHICS BOAOPOJ 00BEMOM 2,2471. OmnpenenuTe MacCOBYIO JIOTIO
KQ)KJOTO CIUPTA B CMECH.

3agauaNel9. B kauecTtBe  aHTUQPH30B B OXJQJAWTEIBHBIX CHCTEMaX JBHUTaTEICH
WCIIONB3YIOT OJMH M3 MHOTOATOMHBIX CIIUPTOB. MaccoBasi A0JIs1 AJIEMEHTOB B CIIUPTE COCTABIISET:
yraepona 38,75%, Bonopona 9,68, kuciaopona 51,51%. [InoTHOCTh MapoB BemieCTBa MO BOJOPOIY
paBHa 31. BeiBenute GpopMyiy BemecTa.

3agaua 20. /Iy yHUYTOXEHUSI MUKPOOOB M OaKTEpUl MOXKHO MCIIONIB30BATh TMOKCHU] CEPHI,
€ro Tak)Ke MPUMEHSIOT B KaU€CTBE KOHCEPBUPYIOIIETO CPEACTBA MPHU CYIIKE YEPHOCIHUBA U IPYTUX
GbpyKTOB.

3ananme: Beruucnute, kakoit 00beM 3alMyT 1, 5 MOJIb AMOKCHAA CEPBI (H. Y. ).

3agaya 21. B npornwioM ObIIM YacTBIMHU CIIydad OTPABIICHHS JIIOJICH B YrOJNBHBIX IIAaXTax
yrapasiM razoM. llockonbky oxcua yraepona(ll) He mmeer 3amaxa, TO OMAacHOCTH MOJCTYMaja
He3zameTHo. [llaxTepsl, ciyckasch B IaXThl, Opayin ¢ co00il B KauecTBe CBOEOOPa3HOr0 MHIUKATOPA
KaHapehKy B KJIETKE: KaHApEeHKU MaJaroT B 0OMOPOK OT MpUCYTCTBHS B Bo3ayxe cienoB CO.

3apanue: Berunciure, kakoit o0beM (H. y. ) 3aiimyt 0, 5 moss CO; 56 T CO.

22.3anaua 0e3 pac4yéToB.

B nauane XX croyieTusi reosioru 3amu@poBbIBaIM Ha KapTax MECTa OTKPBITHS PYJ LIEHHBIX
METaJUIOB IPY OMOIIM KOOPIUHAT XUMUYECKUX 3eMeHTOoB B [lepuonuueckoii cucreme. Apadbckoit
uupoi yKasblBaJIl HOMEp MEepUoja, a pUMCKOM — Homep rpynnbsl. Kpome Toro, B 3anucax ObuiH
emte OyKkBbI pycckoro andasuta — A unu b. Ha ogHol u3 ctapsix kapT Hanuii o0o3Hayenus: 4VI b,
4VIII B2, 61 b, 611 b. Pactumdpyiite 3anmucu reoaoros.

3agaua23d. «CaxapHasa kuciaora». B 1779 r. Hemeukuil ceHarop, anrekapp U XUMHK
HNorann Xpuctuan Burne® momeicTBOBan W3BECTKOBOW BOJOW HAa COKM IMABENs M KHCIIHIIHI,
coJepXKalllie «KUCIUYHYIO KHUCIIOTY», M 3aMETWJ, YTO M3 pacTBOpa BbIMagaeT Oenblil ocalok.
Onnako coctaB ocagka BurneOy ycraHOBUTH HE ynanoch. Uepes MATh JIET MBEICKUN anTeKaph U
xumuk Kapn Bunbrenswm Illeene pemmn nocMoTpeTs, 4TO HOJYYUTCS, €CIIM TPOCTHUKOBBIM caxap
00paboTaTh KOHIIEHTPUPOBAHHON a30THOM KHUCIOTOH. OH OOHAPYKWII, YTO TIPH ITOM BBIICIISCTCS
KpacHO-Oypblii Ta3 W o0pa3yeT MpOo3pauHblii PacTBOP, KOTOPBIA OKpAIIMBACT CHUHHUHM JaKMyC B
kpacublii 1BeT. Korma Illeene moGaBmi kK 3TOMY pacTBOPY H3BECTKOBYIO BOAY, MOITYYHJT O€IbIit
0CaJ0K, OYEeHb IIOXOXKMM II0 CBOMCTBAM Ha OCAaJOK, BblAciacHHBIM Buriedbom. Kakoe BemecTBo
obnapyxuu Burne6 u [leene?

3anaua24. KAHTHXJIOP»

[Tocne otGenuBanus TpeOyercs oOsi3arenbHas o0pabOTKa TKaHU IJIs YAAJICHHS XJopa,
MHaYe €€ BOJIOKHA MOTEPSIOT NPOoYHOCTh. Kakue BemiecTBa MOXKHO MCIOIb30BaTh KaK «aHTUXJIOP»?

3apaua 25.B peaknuro, TepMoxXuMudeckoe ypaBHeHHE KOTopoid S + O, = SO, + 297 ]Ik,
BCTynuia cepa maccoi 1 r. KonndecTBo TEMIOTHI, BBIAECIUBILEECS IPU ITOM, PABHO:



A) 9,28 xkJIxx; b) 74,25 k]Ixx; B) 29,7 xJx.

3agaya 26.YkaxuTe coib, BOJHBIN PaCTBOP KOTOPOl UMEET MICTIOYHYIO CPENY:

A) cynbedat kanus; b) xmopun amomunus; B) kapOonaT kanmus.

3angauya 27.0npenennte Ha3BaHUE BEIIECTBA, IJIaBHAS LEMb KOTOPOIO COCTOUT U3 YETHIPEX
aTOMOB YTTIEpPOJa, COACPKHUT KapOOKCUIIbHYIO TPYIIY U OJHY JIBOHHYIO CBS3b, & TAKKE PaJUKAIIbI
METHWJT U ATHIL:

A) 3-meTmi-3-3Tun0yTeH-3-0Bast KUCIOTa,

b) 3-metun-2-3tun6yren-3-oBas KUCIOTA;

B) 2-metun-3-3tundyreH-3-oBasi KHCIOT.

3apaua 28. Marauii konuuecTBoM BemiecTBal,5 Monb coxriu B kuciopozae. Onpenenure
Maccy MOJIyYeHHOTO OKCHJIa MarHus., yKa>KuTe TUIl PEaKIIH.

3agaya 29. Hanummre ypaBHEHUS peakuMid MEXIy aIIOMMHHUEM M CJIEAYIOIIMMHU
BEIIIECTBAMHU: a) XJIOPOM; O)KHCIOPOJIOM; B)CEPOH(IBYXBAJICHTHA); T)HOAOM OTHOBAICHTEH.

3apgaya 30. Kakue TUIIBI XUMUYECKOM CBS3M CYIIECTBYIOT B CIEAYIOIIMX BemiecTBax: a)Lil,
Nzy BaCl, ,CHg,.

3agaya 31. Kakoii BbICIIMII OKCHA W THUAPOKCHI OOpa3yeT XMMHUYECKHHA HIIEMEHT C
OpsIAKOBBIM HOMepoM 327 Kakue cBoricTBa OyIyT MPOSIBISTH 3TH COSAUHEHNS?

3agaya 32.C kakMMHM U3 [EPEUUCICHHBIX HUXKE JJIEMEHTOB TIepMaHHil OyneT HMeTh
HauOoJbIIIee CXOACTBO, @ C KAKUM HaMMEHbIIIee: KaAMU, TadHMii, CBUHEL.

3agaya 33. Cxema peakuuu: CuCI+ KOH — Cu(OH); + KCI, paccraBbTe
KO3 (OULIMEHTHI U YKaKUTE THUIT PEaKIuU

3agaua 34. Paccuutaiite 00bEM BOAOPOJA, U3MEPEHHBIM NPU HOPMAJIbHBIX YCIIOBUSX,
KOTOPBI MOKET 00pa30BaThCS MPU PACTBOPESHUH B COJISTHOM Kucore 10,8 amoMuHus.

3agaua 35. Ilpm HarpeBaHWHM HHTpaTa HATpUs OOpa3oBaJics KHCIOpox o0BEMoMm 280
MJI(HOpManbHBIe yenoBusi) Kakas Macca conu moaBepriiach pa3iokKeHHIO?

3agauya 36. Kakue u3 mepeduclieHHBIX coieil OynyT moasepratbes runponusy: a) KBr,
6)KNO3 B)Na,S. Hanumute ypaBHEHHS.

3agaua 37. Cpeau  mnpemsioKeHHBIX  (QOpPMYydT  BELIECTB,  pACHOJIOKEHHBIX B
MIPOHYMEPOBAHHBIX sUeiKax, BoIOepuTe Gopmynsl: A) kucioi conu; b) kucnmorHoro oxcuna; B)
JIETY4ET0 BOJOPOIHOTO COECIUHEHMUS.

b Z 3
Cro, NaH CrO,Cl,
4 =] 6
NH,CI NH5 (e®)
7 8 9
K[AI(OH),] HIO, Ca(H,PO,),

3anaua 38. Cpenu npenoxkeHHbIX GOPMYIT U Ha3BaHUN BEIIECTB, PACIIOIIOKEHHBIX B
MIPOHYMEPOBAHHBIX siUeHKax, BoIOepUTe (hOpMyIly UM Ha3BaHUE, COOTBETCTBYIOLIEE: A)
pacTBOpUMOMY OCHOBaHUI0, b) kucnoii conu, B) HeconeobpazyronemMy OKCHy.

1 2 3
Ca(HS), (NH,),CO, H,BO,
4 THAPOKCHJ 5 6
CH, co
JIATHUA
7 8 9
Cr(OH), Mg,N, ZnO

3agaua 39. CocTtaBuTh ypaBHEHUS peakUuil MpU
npepainenus: Ca—CaO—Ca(OH); —Ca(NO3);

3agaua 40. CocTaBuTh ypaBHEHHUS peakUUi MPU MOMOLIM KOTOPBIX MOKHO OCYIIECTBUTH

npepaineHus: Na,O— NaOH —Cu(OH),—Cu(SO,)

IMOMOIIIN KOTOPBIX MOKHO OCYHICCTBUTH




3agaua 41. B 1nByx mpoOupkax HaXOASATCS PACTBOPBI THIPOKCHIOB Kalusg W KaJbIIHA.
Hanumure ypaBHeHUs peakiyii, mpyu MOMOIIY KOTOPBIX MOKHO PAa3IMYUTh 3TU PaCTBOPHI.
3agaua 42.B aByx npoOMpKax HaJIMThl PAacTBOPHl CEPHOM KHUCIOTHI U cyib(ara HATpHs
[Ipennoxute nBa criocoda Npu MOMOIIHM KOTOPBIX MOKHO Pa3IHYUTh 3T PACTBOPHI.
3apaua 43. [logdepurte K TeKCTY NPABUJIbHBIM TEPMUH ONpeae/IeHUs] MOHATHS:
a).- BEIIECTBA, OJINHAKOBBIE 110 COCTaBY, HO Pa3HbIE 110 CTPOCHHUIO.
0) .- 3TO psAd COCTUHEHUH, CXOIHBIX MO CBOEMY CTPOCHHMIO M XMMHUYECKUM CBOWMCTBaM,
KOTOpBIE OTIMYAIOTCS JPYr OT JApyra MO COCTaBy MOJIEKYJ Ha OJHY WU HECKOJBKO
rpynn CH2.
B) - 3TO U30MEPHI, OTINYAIOIINECS MOPSIKOM COETUHEHHUS aTOMOB.
I.. IPEJCTABISAET COOOH COBOKYIHOCTh HECUCTEMATHUECKUX UCTOPHUUECKHU CIIOKUBIIMXCS
Ha3BaHUN OPraHUYECKUX COCTUHEHUH.
1)..- 3TO SIBJICHHE CYIIECTBOBAaHUS BELIECTB, UMEIOIIMX OJUHAKOBBIM KaueCTBEHHBIH U
KOJIMYECTBEHHBIN COCTaB, HO Pa3JIMYHOE CTPOCHUE U pa3HbIE CBOWCTBA.
3agauya 44. Hannmmre cTpyKTypHbIe GOPMYJIbI COeIMHEHUH 110 UX HA3BAHUSIM:
a) 2,5-TUMeTHIITEKCEeH-3;
0) 2-MOHOMETHII-3,5- TUIPONTMITHOHAH;
B) 2,5 - TUMeTHI - 3-HUTPOTEKCaH,
I) 2,3-1UXJIOpPreKCaHoBasi KUCJIO0Ta;
n) 2 - amuHOOyTaH.
3anaua 45. 3anonuuTe TadaUIYy

30Mepus M30omepus M3omepus

MexkitaccoBas .
Bemectso  [['omoisor  [yriepogHoro BoMEDIS [OJIOKEHHUS  |(PYHKLIMOHATBHON
CKeJleTa p KPaTHOM CBA3U[TPYIIIIBI

[lenTan

['excen-2

byranon-1

3anaua 45. Kak pa3anuuTh KpaxMaJibHBIN KielcTep U riauuepun? Hanummre ypaBHeHUS peakiuii?
3agaya 46. Kak onbpITHBIM TyTEM pa3Iu4UTh caxapo3y U riaoko3y? Hanumunre ypaBHEHUS
pEeaKIHUiA.

3agaya 47. CocTaBUTh YpaBHEHUS peakLUil MpU MOMOIIU KOTOPBIX MOKHO OCYILIECTBUTh
MpPEeBpaIEHHUS: METaH— alleTHIIEH— dTaHallb —3TaHOoJI —O0pOMAITaH —)3TUJIEH —3TaHOI—
JTaHalb.

3anaua 48. OcyiiecTBUTh NPEBPAIICHUS : AllETaT KaJIUs — 3TaH — X — 3TaHOJ — JAUAITUIOBBIN
a¢up. Hazpare BemecTBO X.

3anaua49. CKopocTb XMMUYECKON pEAKLUU IPU 20°C paBHa 1 Moub/1 . Beruncnure cKOpocTh
3TOM peakiuu pu 60°C, eciu TEMIIEPATYPHBIA KO (OUIIUEHT paBeH 3.

3agaua 50. Kak Ha/10 ©13MEHUTh KOHIIEHTPALIUU BEIIECTB, JaBICHUE U TEMIIepaTypy TOMOTeHHOM
cucteMbl PCls« PCI3+Cl; -129 xJIx.

3agaya 51.Bo MHOruMEe COBpPEMEHHBIE CTHpajbHBIE MOPOIIKK M00aBIsOT OE3BOAHBIN CYlb(aT
HaTpUs JJs COXpPAHEHMs ChIIy4ecTH 3a CYET Kakoro Ipolecca 3Ta Ccojib INPEeIoTBpaliaeT
CIEKUBAEMOCTh TTOPOIIKOB?

3amauya 52.YTo0ObI ceMeHa ¢/X KyJIbTyp XOPOIIO COXPAHSIMNCh OHHU JOHKHBI UMETh BIQXHOCTh HE
6onee 15 %. BoicymuTh ceMeHa He BcerJa MPOCTO, TaK KaK HarpeBaHHE MPHUBOJUT K MOTepe
BCXOkecTH. [loATOMY NPUMEHSIIOT XUMHUYECKYIO CYIIKY: CMEIIMBAIOT CeMeHa C OE€3BOJHBIM
cynbhaToM HaTpus. JTa COJb JIETKO 00pa3yeT OueHb MPOYHBIM KPUCTAIIOTUAPAT, TOATOMY MPHU
CMEIIMBAaHUH €€ C BJIAKHBIMA CEMEHaMH OHa OTHHMMAeT OT HHUX BOJY U CBS3BIBACT €€ B
kpuctamuoruapatr NaySO410H,O. PaccuuTaiite, CKOIBKO HYXHO cyiabdaTa HaTpus Ui
BeIcymmBaHus 10 KT ceMsiH, IMEIONTUX BJIAXKHOCTH 25%, 10 KOHIUIIMOHHOH BiakHOCTH 15%



Kuaroum k OLICHOYHBIM MaTepHuajlam

5. HpI/IMepr OLCHOYHBIX CPEACTB JIsl IPOBECACHUSA TeKymei/'l arTrecranuu

5.1 KoHTpo/ibHBIE BONIPOCHI U 32 JaHUS.
Pa3zgea 1. OcHOBBI cCTPOEHUS BelllecTBa
Tema 1.1. CTpoeHue aTOMOB XUMHUYECKUX JIIEMEHTOB U MPUPOJA XUMUIECKOU CBSZH

1.

Ecmm 651 npunmn [laynu He coOiromasncs, TO JIEKTPOHBI B aTOMax M MOJIEKYJIaX MOTJIH ObI
3aHMMaTh OJIMHAKOBBIC KBAaHTOBBIE COCTOSIHMSA, 4YTO MpPHBENO OBl K HECTaOMJIBHOCTH H
pa3pyLEHUI0 MHOTUX XMMUYECKUX COCIUHEHHM.

[IpoBamom nayieKTpOHA Ha3bIBAIOT IEPEXOJ AJIEKTPOHA C BHEIIHEro, 00Jee BBICOKOIO
SHEPreTUYEeCKOro YpoBHs, Ha NPEJBHEIIHHUM, sHepreTudyecku Oosee HU3KUH. DTO CBSI3aHO C
OoJbIIel SHEPreTHYEeCKOW YCTONYMBOCTBIO MOJYYAIOMIMXCS MpPH 3TOM  AJIEKTPOHHBIX

KOH(pUTrypanuii.
[ToHSATHS «CTETIEHb OKWCIEHHS» M «BAJIEHTHOCTH» — 3TO HE OAHO M TO JK€, XOTA B
OOJIBIIMHCTBE CIy4aeB OHHM YHCICHHO COBMAaloT. CTeneHb OKHCIEHHS — 3TO YCIOBHBIH

3apsAn aroMa, OH OBbIBAaeT TMOJIOKUTEIBHBIM WJIM OTPUIATENbHBIM. A BaJEHTHOCTh —
CHOCO6HOCTI) aTomMa O6pa30BBIBaTI) CBsI3HM, OHA HC MOXKCET HpI/IHI/IMaTI) OTpI/IIIaTCJ'II)HI)IC
3HAYCHMUA.

Tak Kak B OCHOBHOM COCTOSTHUH TaJIOT€HBI MOT'YT MPOSIBJIATH BAJIGHTHOCTH | 1 COOTBETCTBEHHO
1 arom MoxeT oOpa3oBaTh TOJbKO OAHY XHUMHUYECKYIO CBA3b, TO TaJOr€Hbl HE MOTYT
00pa3oBBIBaTh MHBIX MOJICKYJI, YeM JIBYXaTOMHBIE, T.€. HE MOTYT 00Opa30BBIBATh AJNIOTPOITHBIX
moaudukamuii. :C=0: CaF2 , F2, O F2 no aHanoruu — caMOCTOSITEJIBHO.

Bce Tumsbl cBsi3eil UMEIOT eMHYI0 (PU3NYECKYIO IPUPOAY, OCHOBAHHYIO Ha MPUTSHKEHUH MEXKILY
MOJIOKHUTEIIBHBIM M OTPHUIATSIIBHBIM 3apsaamMu. OTIMYAIOTCS OHHM TOJBKO HOCHTEISIMU ITHX
3aps[z[013, KOTOpI)IMI/I MOFYT CJ'IY)KI/ITB HOHBbI, AaTOMHBIC anpa, SHGKTpOHHI)Ie Hapbl nu
«OJIEKTPOHHBIN Ta3y.

Temal.2. Ilepnoguyeckuii 3axon u tTadauna /l. U. Menaeneesa

1.

V 5laHTaHa U JAHTAaHOWOB (AHAJOTUYHO Y aKTHUHMS U aKTUHOMJIOB) OJAMHAKOBAS JIEKTPOHHAs
KOH(UTrypanys BHEIIHETO U NPEBHEIIHET0 SHEPIeTHYECKUX YPOBHEH. A Tak Kak 3JIEKTPOHHOE
CTPOCHHE BAJIEHTHBIX 000JI0YEK — OJMH M3 TJaBHBIX (DAKTOPOB, ONPEIEIAIONINX XUMUYECKHE
CBOIICTBa DdJEMEHTa, TO JAHTAaH U JIAHTAHOWJbBl (a TakkKe aKTUHUH UM aKTHHOUbI)
XAapaKTEPU3YIOTCSI CXOKUMHU CBOMCTBAMM.

HXO4 — o6mast ¢opmyna Beicmiero ruapokcuaa ais snemeHToB VII rpymmer, roe X —
JTAHHBIN 271€MEHT. JJaHHBIA THAPOKCU]] HOCUT KUCIIOTHBIN XxapakTep. CoBeThl: I'napokcuaom, B
HIMPOKOM CMBICJIE, HAa3bIBAETCS MPOLYKT B3aUMOACUCTBUSA OKCUIA U BOZBI.

[TpuuuHBl 1BONCTBEHHOTO MOJOXKEHHUS BOJOPOJa B MEPUOJUYECKON CHCTEME 3aKIIIOYalOTCs B
TOM, YTO BOJOPOJ, KaK M IIEJOYHbIE METAJUIbI, HA BHEIIHEM JHEPreTHYECKOM YPOBHE UMEET
OJIMH DJICKTPOH, HO TAKXKE €My, KaK M rajoreHam, 10 3aBEpUICHHs BHEIIHETO SHEPreTHYECKOTO
YPOBHSI HE XBaTaeT OJHOIO 3JIEKTPOHA, IOTOMY €r0 MOXKHO 3amucaTth U B IA-rpymnmy, U B
VIIA-rpynmy.

OneMeHTsl 2-T0 W 3-TO TEPUOJOB MO MOATPYNIaM HMEIOT OJMHAKOBYIO KOH(UTYpAIHIO
BHEIIHETO JJIEKTPOHHOTO ypoBHA. Ilpm 3TOM 35eMeHTHl 3-TO mepuoga OTIMYANOTCS JIMLIb
BaKaHTHbIM d-TIOJTypOBHEM, YTO pACIIUPSET BaJEHTHbIE BO3MOKHOCTH, HAalpUMEpP CEpHI, 1O
CPaBHEHHUIO C KHUCIIOpoaoM, a ¢ochopa — 1Mo CpaBHEHHUIO ¢ a30TOM. TeM He MeHee, M3-3a
AHAJIOTMYHOTO CTPOEHHUS BaJECHTHOIO YPOBHS, XMMHUYECKHE CBOWCTBA UX OYEHb IOXOXKH,
[I03TOMY OHU U Ha3bIBAIOTCS aHAJIOTAMH.



5. DnekrtpoHHas ¢opmyna amoMuHus 1s2 2s2 2p6 3s2 3pl. 'maBHOEe KBaHTOBOE YMCIO n = 3.
[To6ounoe 1 = 0 mna s opburanu, [ = 1 aus p opbutanu. MarautHoe uuciao ml = 0 st s
opoutanu, ml = -1 ans p opouranmu. CnimHoBoe yncno ms = +1\2 s s opouranu, ms = +1\2
JUISL P OpOUTAIH.

!
eI T T

. rpaduyeckas Gopmyia aTIOMUHUS

Pa3nen 2. XuMuyeckue peakunu
Tema 2.1. Tunbl XMuMHYECKHUX peaKkIUil

1. Peaknus sBIAETCS OKHCIUTEIBHO-BOCCTAHOBUTEIHLHOW, TOMOTEHHOM, 3K30TEPMUYECKOM,
KaTaIUTUYECKOW, 0OpaTuMoOH, coemuHeHus. [[Is cmemeHuss paBHOBECHS BIIPABO
HE00XO0AUMO:

1) noHU3UTH TEMIIEpPaTypY;
2) NOBBICUTH JABIICHUE;
3) konuentpauuo SO2 u O2 noBbICUTH, 2 SO3 MOHU3UTH.

2. OcoOEHHOCTH peakIii 3aMEUICHUs] y OPTraHMYECKUX BEIIECTB MPOSBIAIOTCS B TOM, YTO
OJTHU aTOMBI WJIM TPYIIIBI ATOMOB 3aMEHSIOTCS IPYTUMH aTOMaMU WJIM TPYIIaMU aTOMOB B
MOJIEKYJIE OpPraHUYECKOro BEUIECTBA. DTO MOXKET NMPOUCXOIUTH MPU PANTUYHBIX YCIOBUAX
¥ MOXET IPUBOJIUTH K 00pa30BaHNIO HOBBIX COCTUHEHUH.

3. XiopupoBaHHE MeTaHa — MPOILECC, MPU KOTOPOM MOJIEKyJia METaHa B3aWMOJICHCTBYET C
XJIOPOM, YTO TIPUBOJUT K OOpPa30BaHHIO XJIOPMETaHa M JAPYIHX XJIOPCOJAEpIKaIINX
COCJMHEHUI; 3TOT MPOLECC HMEET IIMPOKOE IMPUMEHEHHE B IPOMBIIUICHHOCTH JUIs
MOJTYYEHUS PA3INYHBIX XUMUYECKUX BELIECTB.

4. 70 kr x - kIx N2(r) + O2(r) -> 2NO(r) - 90,4 x/Ix 28 kr 2) [lns Hayana Mbl HalJIeM Maccy
aszota ero B Kr: M(N2) = 14*2 = 28 kr/kmonb n(N2) = 1 kMo m(N2) = M(N2)*n(N2) = 28
Kr/kMoib * 1 xMonb = 28 kr 3) MBI cocTaBWiIM MPOMOPIHIO MO/ ITYHKTOM 1) Terepb MbI
HaxXoauM ero terioBoi a¢ ekt peakuuit: X = (70 kr * 90,4 x/1x)/28 kr = 2,5 * 90,4 x/]x =
226 xJIx => Q =226 kI OtBet: Q = 226 xJ[x

5. a) coemunenue 2FeCl,+Cl,=2FeCl;

6) 2Al (OH) 3 = Al ; O 3+ 3H,0. Jlannas peakuus Ha3bIBACTCS peakilueil pas3aoxeHus. BerecTBo
THJIPOKCHUJ ATFOMHHUS pa3jiaraeTcsi Ha OKCHJ aJFOMHHUS B BOIy. [lepe THAPOKCHIOM aITFOMHUHUS
HEOO0XOAMMO MOCTaBUTH KOA(PDUIMEHT 2 U Mepe]] BOJOU ClIeAyeT MOCTaBUTh KOAPPUIMEHT 3.

B) 3NaOH + FeCl; — 3NaCl + Fe(OH)3

6. 547 x/Ix 4Al+302=2AI1203+Q n (Al)=18/27=0.67 mons (M=27 r/monb) 0,67 monb - 547
kJx 4 Moab - X kJ/x. X=(547%4)/0,67=3266 x[Ixx 4Al+302=2A1203+3266 x/[x.

Tema 2.2. DileKTpPoIUTHYECKAS JUCCONMALMS U HOHHBI 00MeH

1. 3JICKTpOJ'II/ITaMI/I ABJIAKOTCS BEUIICCTBA C CHIIBHO HOJ'ISIpHOfI KOBAQJIECHTHOM HJIM HMOHHOU
cBsa3bt0. K HUM OTHOCATCS coun, WENOYM, KUCIOTHL. BeliecTBa, pacTBOpBI WK pacIuIaBbl
KOTOPBIX HE MPOBOMAT OJJIEKTPUYECKHU TOK. Heanekrponuramu SBISIOTCS BEHIECTBAa C
HCIOJIIPHBIMHU  UJIU CJIa6OHOJI$IpHBIMI/I KOBAJCHTHLIMU CBs3siMH. K HHM OTHOCHTCA
OOJIBIIMHCTBO OPraHMYECKUX COCOUHEHWH (TIIIOKO03a, (pPyKTO3a, caxaposa, 3TaHOJ,
TJIMIIEPUH U Jp.), TPOCThIE BEIIECTBA-HEMETAIIIHI (Cepa, a30T, KUCIOPO U JIp.).

pH 2,0 12,0 7,0 8,0 5,0 13,0 4,0

[H*] 107 1012 10”7 108 107 10712 10+

[OH] [ 102 10 107 10 10 10! 10°1°

Tun KHCZas | LIesiouHas | HeTpa | mienovHas | KHcjaas | WesjaouHas | Kucias
2 |cpeast JibHasA

3. MgCl, + 2KOH = Mg(OH), | + 2KCl



K>COsu 6HNO3 = 2KNO3 + HCO3
4. Bzsate AgNO; - HUTpaT cepebpa M pacTBOpUMBIA KapOoHart, Hanpumep, Hatpus - NayCOs.

MonexynsipHoe ypaBHeHue Oyner: 2AgNO3+Na2C0O;=Ag2CO3+2NaNOsz;. B pactBope
ocTaHeTcs HUTpaT HaTpus B Bujae HoHOB NOj - u Na+. Kapbonat cepeOpa BbIIaZET B BUJIE
cBeTIo-kéntoro ocaaka. [lomHoe nonHoe ypaBHenue Oynet: 2Ag+ + NOgs - + 2Na+ + CO32
- = Ag,CO3 + 2Na+ + 2NOgs-. Cokpaménnoe, coorBeTcTBeHHO: 2Ag+ + CO32-=Ag2COs3.

2K3P0O, + 3CaCl, = Ca3(POy),| + 6KCl - MonekynsipHOE ypaBHEHHE PEAKIIHH,

6K+ + 2P0,43- + 3Cayt + 6Cl- = Ca3(PO4)2| + 6K+ + 6CI- - mosHOE HOHHOE YpaBHEHUE PEaKIINH,

6K+ + 2P0,43- + 3Cay+ + 6Cl- = Cag(PO,4)2 | + 6K+ + 6Cl-,

2P0,43- + 3Cay+ = Ca3(P0,)2| - cokpamiéHHoe HOHHOE YPaBHEHUE PEaKIUH;

Paznen 3. CTpoeHue U CBOIICTBA HEOPraHUYECKHUX BelleCTB

Tema 3.1. Knaccudukauusi, HOMEHKJIATypa U CTPOeHHE HEOPraHMYeCKUX BellecTB

1. Heopranudeckue COEIMHEHHs IO COCTaBYy JCJATCS Ha JBE OOJBINME TPYIIBI — HPOCThIC U

cinoxueie. [IpocTbie BemiecTBa COCTOSAT H3 aTOMOB OJHOTO XHMHYECKOTO JJEMEHTa |

MOJIPA3EISIOTCA Ha METaUIbl, HEeMETallbl, OnaropoHbie ra3pl. ClIOKHBIE BEIECTBA COCTOSAT M3

aTOMOB, XMMHUYECKH CBSI3aHHBIX JpYr ¢ ApyroM. CIOXHbBIE HEOPraHWYECKHE BEIIECTBA TPUHITO

JIeNUTh Ha CIEAYIOIINE BaXHEWIIHME KIIaCChl: OKCHJbI, OCHOBaHUS, aM(OTEPHBIC THAPOKCHIBI,

KUCJIOTHI U COJIH.

3. BemectBa ¢ ABOWCTBEHHOM (QYHKLIMEH OTHOCATCS K KIJIACCy BEUIECTB, KOTOPHIE HMEIOT
BO3MO>KHOCTh BBINIOJIHATH JIB€ pa3Hble (PyHKIHMU OJHOBpeMeHHO. OHM NpPOSBISIOT CBOU CBOMCTBa
KaK KHUCJIOThl M OCHOBaHHUsS. Takue BeliecTBa Ha3bIBAIOTCS aM(POTEPHBIMU WM aM(OTEPHBIMU
okcugamu. Hanmpumep, Boa.

4. SO3, Fe;,03, CO, , Cal, CO, SiO,, Mn,07, FeO, SO; , N2Os , Na,O

5.
OCHOBHBIC KHUCJIOTHBIC aM(bOTepHBIe
Na,O, K,O, CaO , CuO SOZ SO3 P205, N,Os CrO; A|203 BeO
FeO MnO SIOZ Fe,O3 Mn,0O,

6.22% : 1 =22 557% : 127 = 0,43858 42,1% : 16 = 2,63125 Jlanmee nmenuM Bce Ha camMoe
MajeHbpKoe uncio 2,2:0,43858=5 1 6 3naunt Takas kucinora H5106.

7. 1) Oxcunpr: CaO - okcua kambims. OcHoBanus: Cu(OH), - runpoxcun menu(2). KucmoTsr:
H,SO, - cepnas kucnora. Con: K3PO, - dhocdar kamus

8. a) okcupaa yriepoaa( II) - CO,

0) runpokcuna meau (II), - Cu(OH),
B) XJIOPOBO 10O 1HOM KucioTel - HCI ,
r) cynbdara Hatpus - NaSO4

Tema 3.2. ®Pu3nKo-XUMHYECKHE CBOHCTBA HEOPraHUYECKNX BELECTB
1.a) H,SO4 + Mg = MgSO,4 + H,

6) Na20 + HBr = NaBr+H,0

B) H2S03 + CaO = CaCO®+H,0

r) CaCO3 + HCI = CaCl, + H,0+CO,
1) AICI3 + AgNO3= AI(NO3); +AgCl
e) Ba(OH)2 + SiO2 = BaSiO3+H,0
2.2Na + S = Na2S



x/46 = 16/32;
X = (46*16)/32 = 23 rpamma

Tema 3.3. UnenTndukanns HeOPraHMYeCKNX BEIECTB

1. B Tpéx ckisHKax 06€3 ITUKETOK HaXOJATCs Oelble KPUCTATHIECKHE TOPOIIKH XJIOPHIOB KaJlus,
HaTpus W JuTUA. Pacmo3HaTh 5TH BelIeCTBAa MOXXHO C TMOMOIIBI) BHECEHHMS HX B IUIaMs
ropenku.MIoHbl TUTHA OKpacsT Mjiamsi B KAPMUHOBO—KPACHBIN I[BET, HOHBI HATPUS — B KENTHIH
I[BET,  MOHBI KaJIHs — B pO30BO—(UOJIETOBHIN.

2. B ueTplpex NpOHYMEpOBaHHBIX NPOOHPKAX HAXAATCA PACTBOPHI XJopuaa Oapusi, xapOoHarta
HATpUs,CynbdaTa Kalus W XJIOPOBOJOPOIHON KHCIIOTHL.HE IOJIB3YSICh HHUKAKHUMH JIPYTHMHU
peakTHBaMU ONpEIENIUTe COAepKHUMOe Kaxaoi u3 mpodupok. bepem mpodbupky c¢ HCI
OTIpE/ICNIUTh €€ MOXKHO I0 €IKOMY 3amaxy, a TakKe KalHyB Ha J1000# npeamer (H-p Oymary -
oHa o0yrnuTcs). JlobaBisieM BO Bce MPOOUPKH.

2HCI + Na;CO3 = 2NaCl + H,0 + CO,- BeimenuTcs yrileKuCblii ra3. B ocTambHBIX 2-X IpoOHpKax
HHUYETO HE MPOU30MIET.

Bepem omnpeneneHHyo mpoOUpKy ¢ KapOOHATOM U JIOTHBAEM €€ B OCTABIIUECS JBE MPOOUPKHU.
BaCl, + Na,CO3 = BaCO3; + 2NaCl - Beimmager Genblii ocagok kapOonata Oapus. C mocieaHei

MPOOHUPKOI HUYETO HE MTPOU3OUIIET - TaM CyIb(aT Kajus.

3. 1)/Ins Havyama B mpoOBI Kaxk10i MPOOUPKH T00aBIIsIEM JTIO0YIO KUCIIOTY JOITYCTUM COJISTHYIO

B onHoit u3 npobupox OyaeT HaOI0AaThCs BbIIEJICHUE ra3a 3HaYUT TaM KapOOHAT KaJIus

B mpoOsI BemecTB U3 OCTABIIMXCS JIBYX MPOOUPOK q00aBisieM XJIOpUA Oapusi B KOW MPOUPKE TIe

BBIMNA/IET 0CA/I0K HAXOAUTHCA CYIb(aT aMMOHHUS.

Jliisi caMOYCTIOKOCHHSI OCTABIIYIOCS MPOOMPKY MOXKHO MPOBEPUTH HUTPATOM cepedpa eciid 0caiok

BBIMA1a€T 3HAYUT TaM TOYHO XJIOPUJ] KaJHS.

K,CO3+2HCI=2KCI+H,0+CO,
(NH4)2S04+BaCl,=BaSO4+2NH,CI
KCL+AgNO3;=KNO3+AgCl

2) IlpoBoauM peakiHiO CO IIEIOYbI0 MPU 3TOM B ABYX MPOOUPKAX BBIMAAYT OCAJAKU Pa3HBIE IO

LBETY TJIe 0CaJ0K CHHETr0 I[BEeTa TaM XJIOPUJ MeIH, a Oyporo - XJIOpu[ xkene3a. B nBe ocraBiimecs

poOupKH MpubdasisieM cynb(ar HaTpus (UM CEPHYIO KUCIIOTY) B TOM MpoOHUpKe rie odpa3oBaics

0CaJIOK HAXOAHUTHCS XJIOPU]] Oapusi @ B OCTABIICHCS COOTBETCTBEHHO XJIOPH/ MATrHHSL.

Ecnu B3anmmojeicTBHE NPOU3BOJIUTH C OXJIAXKICHHEM IMOOMPOK TO BTOpas Mpoda MOXKET He

MOHAZI00UTHCA T. K. TUAPOKCH] Marius MajopacTBOPUMOE OCHOBAHHE W MPU OXJIAKIHUHA MOXKET

00pa3zoBaTh 0CaI0K OEJIOTo IBETA

CuCl;+2KOH=Cu(OH),+2KCL
FeCl3+3KOH=Fe(OH);+3KClI
BaCl,+Na,SO,=BaSO,+2NaCl
4.
1 cynsdar menu CuSO4

2. NaOH

3 rugpokcug meau Cu(OH),

4.Beimazget yepHsbIid ocagok ruapokcuaa meau (II)

2.

1. I'muuepun

2. I'mnpoxcua meau Cu(OH);

3. 'muuepar meau (11).

4. OcaoK THIPOKCHIA MEIHU PACTBOPSIETCS U 00pazyeTcss TEeMHO-CHHUI pacTBOp TIUIEpaTa MeAu

(1



3.

CuSO, + 2NaOH ---> CU(OH)2 + Na,SO,

Cu(2+) + 20H(-) ---> Cu(OH)2

4. Peaknusi cO CBEXEBBINABIIUM OCAJKOM THAPOKCHIA MEIW B IIEJIOYHON Cpele MPUBOJIUT K

00pa30oBaHUI0 TEMHO-CHHETO pAacTBOpa TIHUIEpaTa MEId M MOXKET CIYy>KUTh Ka4eCTBEHHOM

peakuueit s oOHapyKeHUS TIIHILIEpHHA.

Pa3nes 4. CTpoeHue H CBOICTBA OPraHMYeCcKHUX BelleCcTB

1. Opranuueckue BelIECTBA — OTO BEIIECTBA, KOTOPHIE BXOISIT B COCTAB HUBBIX OPraHU3MOB U
00pa3yloTcsi TOJIBKO TpU HX YydyacTud. Kak TmpaBuiio, BCE JKHBBIE CYIIECTBA COACPIKAT
OpraHuyeckue BerecTBa. K OpraHMyecKkuM BEIIeCTBAM OTHOCSTCS OCJIKH, YKHPBI U YTIEBOJIBI,
KOTOPBIX HACUUTHIBAETCA OKOJIO 10 MUIIITMOHOB.

2. WBomepus — 3TO sIBIICHUE CYIIECTBOBAHUS COSAMHCHHI, MMCIOIINX OJMHAKOBBINA Ka4eCTBEHHBIN
U KOJIMYECTBEHHBI COCTaB, HO pAa3jMYHOE CTPOCHUE U, CIEJ0BATENbHO, pa3Hble (PU3UKO-
XUMUYECKHE CBOWCTBA. Pa3nuyaroT /Ba TUNA M30MEPUU — CTPYKTypHAs W MPOCTPAHCTBEHHAs.
CTpyKTypHBIE U30MEPhI — 3TO BEIIECTBA, UMEIOIINE OJJMHAKOBBIA COCTaB, HO UMEIOIINE Pa3HOE
CTpPOEHHE, TO €CTh Pa3HbI MOPSAOK COETUWHEHHUS aTOMOB B Mojekyne. Hampumep, Oyran u
METHJIIPOIIaH UMEIOT OJIMHAKOBYIO MOJIEKYIISIpHYIO popmyiry coctaBa Cy4H10, HO UMEIOT pazHoe
CTPOCHHE W XUMHYECKHE CBOIcTBa. Hampumep, MeEXKKIACCOBBIMH HU30MEPAMU SIBISIFOTCS:
AJKeHBl U LMKJIOANKaHbl, AJKUHBI U ankaaueHsl, [IpenenbHble OIHOATOMHBIE CIUPTHI U
npocThie AGUpPbl, ATBIETHIIBI U KeTOHBL, [Ipenenbabie KapOOHOBBIE KUCIOTHI U CIIOXKHBIE Y(PUPHI,
HutpoankaHbl 1 aMUHOKHUCIIOTHI.

3. CtpykTypHas W30MepHusi — SIBIICHHE, KOTJla BEUIECTBA MMEIOT OJIMHAKOBBIM KAa4eCTBEHHBIN W
KOJIMYECTBEHHBI COCTaB, HO OTJIMYAIOTCS JAPYr OT JIpyra MOPSAKOM COEIWHEHHUS aTOMOB B
mostekyie. [IpocTtpaHcTBeHHasT M30MepHsi — SIBJICHHE, KOT/Ia BEIIECTBA HMMEIOT OJWHAKOBBIN
KAueCTBEHHBIA M KOJIMYECTBEHHBIH COCTaB, MOPSJOK COCIUHEHHS] aTOMOB, HO OTJIMYAIOTCA UX
MPOCTPAHCTBEHHBIM PACTIOJIOKEHUEM.

4. Tlox xumuueckuMm cTtpoeHueM BemiecTBa A.M. ByTiepoB nojapaszymeBasl OpsAIOK COSIUHEHUS
aTOMOB B MOJIEKyJie MpH TMOMOINM XUMHUYECKHX cBsi3eil. Bce aTombl, oOpa3syromiye BelecTBa
CBSI3aHBI B ONPENENEHHON MMOCIEI0BATEILHOCTH COTJIACHO MX BaJE€HTHOCTSIM. BaneHTHOCTh —
9TO YHUCJICHHBIM TIOKa3aTelbh CIIOCOOHOCTH AaTOMOB KaKOTro-THOO JJIEMEHTa COCIUHSTHCS C
aTOMaMM JPYroro 3JieMEHTa (BaJeHTHOCTh MOKAa3bIBA€T CKOJIBKO XUMHUYECKUX CBSI3€H MOMKET
00pa3oBaTh XUMUYECKUI DJIEMEHT).

5. OH-T'mapoxcunbHas QyHKIMOHAIBHAS TPYIIA K HUIM OTHOCSITCS CIIUPTHI U (PEHOIBI.

(C=0) -kapOonunpHas GyHKIIMOHATbHAS TPYIINA K HUM OTHOCSITCS allbJeTUIbl U KETOHBI.

COOH-kapbokcunpHas GyHKIIMOHAIBHAS TPYITA K HUIM OTHOCSTCS KapOOHOBBIC KHCIIOTHI.

CoeanHeHHs KakIoro Kiacca oOpas3yloT pa3jiHuHble MPOU3BOJHBIC. Hampumep, K MpOU3BOAHBIM

CIUPTOB OTHOCATCS TpocThie 3¢upbl ROR, kK MpOM3BOIHBIM KapOOHOBBIX KHCIOT — CJIOXHBIC

a¢upsl RCOOR, amunst RCONH2, anruapuast (RCO)20, xnopauruapuast RCOCl u 1. 1.

Kpome Toro, 0omibInyto TpyIiy COCTABISIOT TeTepOdyHKIIMOHAIBHBIE COSIUHEHUS, COJIEpKAIIHE

pa3ianuHble PyHKINOHANBHBIC TPYIIIIBL:

- ruapokcuanpaerunasl HO-R—CHO,

- ruapokcukeronsl HO-R-CO-R,

- ruapokcukuciorst HO-R-COOH u T. 1.

K BaxuedmuMm retepoyHKIIMOHATBFHBIM KHCIOPOACOJEPKAIIMM COEAMHEHUSIM  OTHOCATCS

yraeBoasl  Cx(H20)y, MoneKkylbl KOTOPBIX BKJIIOYAIOT THUAPOKCHIbHBIC, KapOOHWJIBHBIE |

MIPOU3BOHBIE OT HUX TPYIIIHL

6. HpI/IMepOM a30TCOACPKAIICTO AIIMKIINYCCKOI'O COCAUHCHUA MOT'YT CIIY’KUTb
HUTPOCOCOANHCHUA:



CH;—CH;—NO),; aurposTan
HITH aMHHE
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7. CtpykTypHBIE (HOPMYIIBI COETUHEHUI:

a) IpoIreH CH,=CH-CHg;

0) meatnn-1 CH3-CH,-CH=C-CHz3;
B)2-metunnentan  CHz-CH,-CH,-CH (CH3)-CHg;
r) nponanaib C3HgO, CH3-CH,-CHO;

n) neutun-2 CH CH CCCH;

e) npomnanoBas kuciora C 2 HS5 COOH

Tema 4.2. CBoiicTBa OPraHu4YeCKUX COeTMHEHM I
1. a) C3H4+H2=C3H6+Br2=C3H6Br2+KOH=C3H70H+KBr
0)C3H4+2H2=C3H8+CI2=C3H7CI+HCI
C3H7CI+KOH=C3H70H+KCI
B)CaC2+2H20=Ca(OH)2+C2H2

C2H2+C(AxT 400 rp)=C6H6

C2H2 + 2CuCI=Cu2C2 + 2HCI

2. OxucieHHe MeTaHa MPOBOJIAT C LENBIO MOTYYeHUs (OopMaNIbACTHIA Yepe3 CTAINI0 00pa30BaHuUs

METaHoJa!
CH4 + 1/202 CH30H + 67,6 kxan/Moib,
CH3O0H + 1/202 CH20 + H20 + 70,47 xkan/mMob,
CH20 + 1/202 HCOOH +131,45 kxan/mMoib,
HCOOH + 1/202 CO2 + H20 + 115,69 kxan/moib.
3. Ora peakuus Ha3bIBAETCS TaJOTCHUPOBAHUEM U ITPOUCXOTUT CICAYIOLIUM 00pa3oM:
1-xnop-nponaun + Cl2 + P — 2-xnopnponan + HCI.
B 310i1 peakiu xyop 3aMeHsieT XJIop U3 1-xyiop-npomnana, 00pa3ys 2-XJIOpHpOIaH.

4. Tlpomecc OYMCTKM ATaHa OT HMPHUMECH ITHIIEHA MOXET OBITh JOCTUTHYT 4epe3 XUMHUYECKYIO
pEeaKkLnIo, U3BECTHYIO KaK TMAPUpPOBAaHHE. Y pPAaBHEHUE pPEAKLMH, ONMMCHIBAIOIIEE 3TOT IPOLECC,
MOKHO TpencTaBuTh cieaytomum obpazom: CH 2 =CH 2 + H 2 — CH 3 CH 3. B stom
ypaBHeHuu stiiieH (CH 2 =CH 2) pearupyet ¢ Bogopoaom (H 2) u npeBpamaercs B 3tan (CH 3
CH 3). B pe3ynbprare 3Ta peakuus NpUBOIUT K YIAJICHUIO 3TUJICHA U3 dTaHAa.

5. 1) 2CaCO03 + 7C (t) = 3C0O2 + 2CaC2 (xapOum KaabI¥s)

2) CaC2 + 2H20 = Ca(OH)2 + C2H2 aneruieH

6.

H2C=CH-CH=CH2 byraauen-1,3

Peakuust mpucoenuHeHus MpOCTOro BeriecTsa - Opoma (1 Monekyna) :
H2C=CH-CH=CH2+Br2->H2CBr-CH=CH-CH2Br (1,4-1u6poM0yTeH-2)

Peakuus nmpucoeAMHEHMs IPOCTOTO BEIIECTBa - OpoMa (2 MOJIEKYIIBI) :
H2C=CH-CH=CH2+2Br2->H2CBr-CHBr-CHBr-CH2Br (1,2,3,4-tetpabpomMOyTaH)

7. Jlerumpoumknuzanuei rentana mnoiydaerca Ttonyon: C7H16-->C7HS8 (tomyom) + 4H2
JIeruapoluKIu3anued okrtaHa - opto-kcunon: C8HI18 -->C8H10 (o-kcumon, wmm 1,2-
numeTuinoenson) + 4H2 nerunpouukinuzanueil 2-MeTwirekcana onath ke tonyon: C7H16--
>CT7HS8 (tonyon) + 4H2. A B kau-Be KaTaau3aTopa MOKHO UCIOJIb30BATh MNIATHHY UM HUKEIb.

8. B maGoparopunm meTmwiopMuaT MmoydaroT peakired KOHACHCAIMW METaHOJIa U MYypaBbHUHOMU
kucnotrel: HCOOH + CH OH — HCOOCH + H O.IIpombIuieHHBIH METHI(HOPMHAT TOTYIAFOT
n3 MeraHona u okcuaa yriaepona (II) B mpucyrcrBum mermnara Hatpus: CH OH + CO —
HCOOCH



Tema 4.3. UneHTHGUKANNS OPraHUYECKUX BEIECTB, HX 3HAYCHHE U PUMEHeHHe B OBITOBOM

U NIPOM3BOJACTBEHHOM AeATeIbHOCTH YeJI0BEKA.

1. U3 3Tux ABYX BELIECTB TOJBKO INIFOKO3a BCTYMAET B PEAKIIMIO CEPEOPSHOTO 3epKaa.

100aBUTH KapOOHAT HATPHUS — B MMPOOUPKE C YKCYCHOH KHCJIOTOH IMOSBATCS MY3bIDBKH Iraza
2CH;COOH+ Na,CO; =2CH;COONa+ H,O+ CO, 1

i Ag,0 =228 Bl O 1 oagl

H OH

7
H —C\

Paznes. 5. Kunernueckue U TepMOAMHAMMYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX
peakuuii.
Tema 5.1. CkopocTh XUMHYECKHX peakuil. XUuMHYEeCKOe pPaBHOBecHE.

1. TemmeparypHblii KO3(QPHUIHEHT — 3TO BEIMYMHA, KOTOpasl OINpeneiseT, KaKk H3MEHSETCS
XUMHUUYECKasi WM (U3MYecKas XapaKTepHCTHKAa BEIIeCTBa B 3aBHUCHUMOCTH OT W3MEHEHUS
TCMIICPATYPHI. OH saBIISIETCS BaXKHBIM napamMmeTpoM, MO3BOJJIAIOIMIUM IMOHATH, KAKHUC U3MCHCHUA
MOTYT TMPOUCXOJUTh B PEAKIMU WM BEIIECTBE MPU H3MEHEHHM YCIOBUW OKpY’Karolleu
Cpepbl.

2. Kartammsatopel — 3TO BeENIECTBA, KOTOPBIC YCKOPSIIOT XHUMHUYECKHE pEAKIUW, AKTHBHO
Y4acTBYIOT B HHUX, HO CaMU B UTOI€ HE PacXonyrTcs. Peakiuu, uaymue noja JeWCTBHEM
KaTaJIn3aTOPOB, HA3BIBAIOT KATATUTHICCKUMU.

3. depmeHTHl — 3TO OHONOrMYecCKHe KaTanu3atopbl. Karanm3aTop HE HaXOOUTCS B
CTEXMOMETPUUYECKUX OTHOUIEHUSAX C MPOAYKTAMHU U PETEHEPUPYETCS IMOCIE KAKIOTO LMKIA

OpEBpalICHUS PCAarcHTOB B IPOLYKThI.
2A+B = AB

Vi=k-[A]B] ;
Vo=k- [2A] [B} = k- 4[AT - 2[B] = 2k[AP[B]

2

&

OtBer B 2 paza

5. IlpyunmHa TOpYM TPOAYKTOB — OKUCIHUTEIbHBIE pEaKIMu U  MUKPOOPTaHU3MBI,
pa3MHOXAaroIKeECs] B OpraHuueckoMm marepuaie. [Ipun Hu3Koil Temmeparype poct OakTepuil u
CKOPOCTb pacliajia HyTpUEHTOB 3aMeJISETCs, IOATOMY €/1a 10JIbIIE OCTAETCS CBEXKEH.

6. Ha MykoMONbHBIX 3aBOJlaXx B BO3AyX MOJHUMAIOTCS YACTHUIBl BEIIECTB, KOTOPHIE B
OTIpeIeJICHHON KOHIIEHTPAIIMN CMEIIaHHBIE C BO3TyXOM 00pa3yloT B3pbIBOOIIACHYIO CMECh.

7. Tlapel BemiecTB HaxoAsTcsl MpH Oojee BHICOKOM TeMIlepaType, YeM COOTBETCTBYIOIIUE
KHUJKOCTH, TOATOMY CKOPOCTh PEaKIMi CropaHHsl YBEJIWYUBAETCS, YeEM U OOBICHSIOTCS
B3PBIBBI.

8. HeoOpaTumbIMU Ha3bIBAIOTCS XUMUYECKUE PEAKIMH, KOTOPbIE MPOUCXOAST TOJBKO B OJJHOM
HAIpPAaBJICHUU /10 TIOJTHOTO PacX0/10BaHUs OJTHOTO U3 PEareHTOB.

9. B xumuueckoil peakuuu, XMMHYECKOE DPAaBHOBECHE - 3TO COCTOSHUE, B KOTOpOM 00€
pearupyroime BelecTBa U IPOAYKThl IPUCYTCTBYIOT B KOHLEHTPALIUAX, KOTOPblE HE UMEIOT
JAJIBHEHIYI0O TEHACHIUI0 K H3MEHEHHMIO C TEYEHHEM BPEMEHM, TaK YTO HET HHKAKHX
3aMETHBIX WM3MEHEHUH B CBOICTBaX 3TOM CHUCTEMBL. 3TO TOCYIApCTBO PE3YyIbTAaThl, KOTJa
peaxIyst MPOTEKAET C TOH JKe CKOPOCTHIO, KaK U 00OpaTHAasi peaKIys.

10. Ilpu nosbimenun remneparypsl Ha 30 0. CkopocTh MpsIMOil peakluu BO3pacTaeT, a CKOPOCTh
obpatHoit —. Takum o0Opa3oM, paBHOBECHE CMECTHUTCSI BJIEBO, TaK KaK CKOPOCTh OOpaTHOU
peakiuu Bo3pacTeT B 27 pa3, a npsiMou B § pas.

11. Takum oOpa3zom, MpU YMEHBIIEHUHM KOHIEHTpAlUid BCEX BELIECTB B 2 pa3a, paBHOBECHE

cuctembl 2CO + 2H2 < CH4 + CO2 cmecTuTcs B HalpaBiIeHUU OOpa3OBaHMs OOJIBILIETO

konuuecTBa npoaykros — CH4 u CO2.



Pa3znen 6. PacTtBopbl

Tema 6.1. IlonsiTue o pacTBopax

1. HeHachlleHHbIH pacTBOp — PacTBOp, B KOTOPOM KOHIIEHTpAllMsi PaCTBOPEHHOT'O BEIECTBA
MEHBIIIE, YEM B HACBIIIEHHOM pAacTBOpPEe, WU B KOTOPOM IpHU JAHHBIX YCIOBHUSIX MOXKHO
pacTBOPUTH €LIE HEKOTOPOE €ro KojaudecTBo.HachleHHblil pacTBOp — pacTBOp, B KOTOPOM
pacTBOPEHHOE BEILIECTBO MPH JaHHBIX YCIOBUSX OCTUIIIO MAaKCHUMAaJIbHOW KOHIEHTPALUU U
Oombiie He pacTBopsieTcs. OcaJoK JaHHOTO BEIIECTBA HAXOAUTCS B PABHOBECHOM COCTOSIHUU
C BEIIECTBOM B PacTBOPE.

2. PacTBOpHMOCTH-3TO CBOMCTBO TBEPAOIrO, >KHUIKOTO MM Ta3000pa3HOTO XHUMHYECKOTO
BELIECTBA, HA3bIBAEMOI'0 PACTBOPEHHBIM BELLIECTBOM, PACTBOPSITHCS B TBEPIAOM, KUJIKOM HIIU
ra3zoo0pa3HOM PacTBOPHUTEIE.

3. MaccoBasi 10711 pacTBOPEHHOTO BEIECTBA — OTO BEJIMYHMHA, PaBHAS OTHOLICHHUIO MAacChI
pPacTBOPEHHOIO BELIECTBA K Macce pacTBOpa.

4. 1. OT™MepuBarOT PaCTBOPUTEITb.

2. McxoqHOE BELIECTBO PACTHPAIOT B CTYIIKE U B3BEIINBAIOT.

3. BemecTBo 3achlnarT B KOJIOY ¢ pacTBOpUTEINIEM, MPEIBAPUTENBHO HATPETHIM 10 TEMIIEPATYpHI,
Ha 10—20° C

4. He naBast pacTBOPY OCTBITh, €T0 (PHIBTPYIOT.

Paznen 7. Xumus B ObITY M IPOU3BOJACTBEHHOM JAeSITEJIbHOCTH YeJIOBEKA

Tema 7.1. Xumusi B ObITY M IPON3BOACTBEHHOM JeSITEIbHOCTH YeJI0BEKA

1. Bce, 4T0 HAaC OKpyXaeT, COCTOMT W3 XMMHUYECKHX BEIIECTB: OfCkaa, 00yBb, MeOEb, MHIIA,
OBITOBBIEC IPUOOPHI U CPEJCTBA TUTUEHBI, TPAHCIIOPT, AOMa U T.1. MHOrue moau padboTaroT Ha
XUMHYECKHUX TPOM3BOJCTBAX, Bpaul U (apMaleBThl He MOTYT paboTaTh 0€3 3HAHHUS XUMHH.
MHorue npouecchl, KOTOpble IPOUCXOAST BOKPYT HAC U BHYTPH HAC, SBJISAIOTCS XUMUYECKUMU,
MIO3TOMY COBPEMEHHBIH OBIT 0€3 XMMHUU HEBO3MOJKEH.

2. ButamuHBI y4yacTBYIOT B pEryjsilud OOMEHa BEIECTB; OHHU SBJISIOTCS OHOJIOTHYECKHUMHU
KaTaJIn3aTOpaMH WM peareHTaMu (POTOXMMUYECKHX IPOILECCOB, MPOTEKAIOMINX B OPraHU3ME,
TaK)K€ OHM aKTUBHO YYacCTBYIOT B 00pa3oBaHuUU ()epMEHTOB. BUTaMHHBI BIHAIOT HAa YCBOCHHE
MUTATENIbHBIX BEIECTB, CIIOCOOCTBYIOT HOPMajbHOMY POCTY KJIETOK W Ppa3BUTHUIO BCETrO
opranusma. SIBJssICh COCTABHOM 4acThiO ()€PMEHTOB, BUTAMHHBI ONPENEIAI0T UX HOPMAIBHYIO
¢byHKMIO M akTUBHOCTh. CTapaiiTech MpHUAEPKUBATHCS PALMOHAIBLHOTO MHUTAHUS U TOT/AA C
nuiied OyAyT NHOCTynaTb B OpraHU3M BC€ HEOOXOAMMBIE BUTAMHHBI M MHUKPO3JIEMEHTHI.
Paznuunble GakTOpbl — KUISYEHUE, 3aMOpaKMBaHHUE, BBICYLIMBAHHUE, OCBEIIEHHE U MHOTHUE
Ipyre  OKa3blBalOT  HEOJWHAKOBOE  BIIMSHWE Ha  pa3Hble TIPYNNbl  BUTAMUHOB.
XKupopacTBoprMble BUTaMHUHBI, COJAEp)KAIMECs B MPOAYKTaX, MPU TEPMHUECKOH 0OpaboTke
INPAaKTHYECKH HE pa3pyliatoTcs. A BOT BOJOPACTBOPUMBIE, KOTOPbIE MOXHO HaTH B OCHOBHOM
B OBoIIaXx W (pyKkTax, OOSATCA HE TOJBKO BBICOKOH TeMIepaTypbl, HO W HETpPaBUIbHOU
HOJATOTOBKM K TPUTOTOBJICHUIO. 3HAUUTENBHO CHI)KAET KOJIMYECTBO BUTAMHHOB B OBOIIAX
XpaHEHHE UX B OUMIICHHOM M Hape3aHHOM BHJI€, OCOOCHHO B BO/IE.

3. IIpeumymecra

CuHTeTHYeCKHe MOIOIME CPEACTBA MMEIOT MPEUMYIIECTBA [0 CPABHEHUIO ¢ OOBIYHBIM >KHPOBBIM

MbUTIOM. OHH CTOSIT 3HAYUTENIBHO JEIIEBIIE KUPOBOTO MbLIA, U B TO K€ BPEMsI X MOIOLIUI 3P ekt

BbIlle. CUHTETHUECKHE MOIOIIME CPeACTBAa MPUMEHUMBI B KECTKOM BoJie U 0ojee MPUTOAHBI IS

MBIThsI TKAHEW U3 CUHTETUYECKHX BOJIOKOH.

Henocrarku

OCHOBHBIM HEJIOCTATKOM CHHTETHUYECKHX MOIOIIUX CPEICTB SIBISETCS HH3Kasg CKOPOCTh

pasznoxeHusi. IMEHHO BCIeCTBHE 3TOW 0COOEHHOCTH OHU 3arps3HSIOT OKPYXAIOIIYIO IPUPOAHYIO
cpeny. CMC pasnpaxaioT KOXY 4YellOBEKa, OKa3bIBAIOT HETaTHBHOE BJIMSHUE HA €ro OpraHbl



AbIXaHUsA M CIMU3UCTBIC 060J'IO‘-IKI/I, 4gero HC JACJaCT HaATypaJlbHOC MBLIO. Takxke OHM CHOCOOHBI
MOBPEKAATh MTOBEPXHOCTHU, HA KOTOPBIC HAHOCATCH.

4.

B ObITy npuMeHsIIoTCs B KayecTBe MOIOIIUX cpeAcTB Mbu1a U nopowku (CMC), orbenuBatenu
¥ KOHAWIMOHEPH I Oenbsi, B KAa4eCTBE UHUCTAIIMX CPEJICTB CICIUAIBHBIC YHUCTSAIIIEC
HOPOUIKH, )KUJKOCTU JIJIsl MBIThS TIOCY/Ibl U caHTeXHUKU. OCHOBOI Hambosee 6€30MacHOTO MX
MPUMEHEHHSI CIIY)KUT CTPOTO€ CJIEJJOBaHHE WHCTPYKIHUSAM IO WX HCIIOJB30BAaHUIO, KOTOPHIE
BCETJIa €CTh Ha ATHUKETKAX 3TUX CPEICTB.

JloMa mpuUMEHSIOTCS MHCEKTHLUIBI — CpeAcTBa sl OOphOBl ¢ BpPEIHBIMU HACEKOMBIMHU:
nuxiodoc, xmopodocHeie kapanmamm («Mamenbpkay).Ha mpuycageOHOM y4dacTKe Takxke
MPUMEHSFOTCSI MHCEKTULIUBI («IeHc» — At O0pbhObI ¢ KOJIOPAACKUM KYKOM) U TePOUIIHIBI
(ms 60oproBI ¢ coprsikamu «YJIBTPAY»). OcHoBo#l Hambosiee G€30MacCHOTO UX MPUMEHEHUS
CILY’)KUT CTPOTOE CJIeI0BaHHE WHCTPYKLUH 110 MCTIOJIb30BAaHHUIO STUX BEIIECTB.

Kocmernueckue cpenctBa, Kak M BCe JPYrHe OKPYKAIOIIUME HAC BEIIECTBA, SBISIOTCA
xuMudeckuMu. KocMeTnueckne cpeicTBa UCIOIb30BANIHN €IIe B JPEBHOCTH, HO TOTa 3TO OBLIH
HaTypaibHble MuHepaibl.Ceiluac jke€ TOYTH BCE KOCMETHUECKHE CpEACTBA SBIAIOTCA
CUHTETHMYECKUMH, BO3MOXKHO C J100aBKaMHU HaTypallbHBIX BellecTB. Hampumep, paccMoTpum
COCTaB KOMIAKTHON MyApbI: HATYPAIbHBIA IIENK, TaJbK, JAaHOIUH — TMPHUPOJHBIC BEIIECTBA,
KapOoOHAT Kaiblivs, KapOOHAT MarHus, creapaT LWHKA, OKCHJbI Kelle3a, MponuianapadoH,
apoMaTHU3aTop — CHHTETHYECKHE BEIIeCTBa. [IpakTHUecKn Bce COBPEMEHHBIC IMYAPBI HMEIOT
TaKOW cocTaB.l'J1aBHOE CBOMCTBO KOCMETHYECKHUX CPEICTB — LBET, TaK HAIpUMEp, B IIOMaay
TO0OABIISIIOT OPraHUYECKOE COCTMHEHUE HUKEISI, IepIaMyTPOBBI 3P ekt

5.2 Ilpumepsl TeM pedepaToB
1. Tunel XMuMH4YeCcKOH CBA3U:

Jlatb omnpenenieHUE XMMHYECKOW CBS3M, OT YEro 3aBUCHUT THIl XMMHYECKOW CBS3M, MpUpOAA
XUMUYECKOU CBA3U;

NEpPEUYHCIUTh U JaTh XapaKTepucTtuky cBs3saMm: KoBasentHas HenossipHas, KoaneHTHas
noJsisipHast, Meramnudeckas, Bogopoanas,

BJIMSIHUE XUMHUUYECKOM CBSI3U Ha CTPOCHUE BEILECTBA.

2. 3HaveHHe PACTBOPOB B KU3HU M TEXHHKE

Uro Takoe pacTBOpHl M Kak OHM 0Opa3yroTcs, o0Ilas XapaKTepUCTHKA, CBONCTBA, BH/IbI
pacTBOPOB (HACHIIEHHBIN, HEHACHIIIICHHBIH, TEPEHACHIIICHHBIN,

IIpumeHeHne pacTBOPOB B HAILIEH KU3HH,

OcoOeHHOCTH PaCcTBOPOB U UX KJIacCUpUKAIMA,

3Ha4YeHHe pacTBOPOB

3. YCTpaHeHI/Ie KE€CTKOCTH BOAbI HA MPOMBINVICHHBIX MPEANNPUATHAX

[TonsiTHE KECTKOCTU BOJIBI MBI BCTPEYAEM HE TOJIBKO B CIIEJICOJOTUH U B TEOJIOTHH, a, BOOOIIIE,

MOBCEMECTHO — B XMMHH, TEXHUKH U JaKe B OBITY.

JlaTp onpeneneHue 5KeCTKOCTH BO/IBI,

KadecTBeHHBIC ITOKa3aTENH MUTHEBOKW BOJIBI: BUABI )KECTKOCTH (BPEMEHHAsI, IIOCTOSTHHAS )
Mertoapl ycTpaHeHUs

3HaueHue JKECTKOCTU BOJIBI

4. Ucnosib30BaHMe MHHEPAJIBHBIX KHCJIOT HA NPeNPUATHAX Pa3JIMYHOI0 NPopuIs

I[aTB OIIPCACICHUC KUCIIOTaAM, BUJbI U UX XaPAKTCPUCTUKA: 6opHa${ KHCJIOTA. a30THasA KHUCJIOTaA.
CCPpHasd KHUCJIOTAa. MypaBbUHAA KUCJIOTA. COJIsIHAA KHUCJIOTA.
Pa3Hbpie BUABI KHCIIOT HAXOIAT MIPUMCHCHUC B PAa3HbIX C(i)ean MPOMBIINIJICHHOCTH. Bcee 3aBucur
OT UHAUBUAYAJIbHBIX CBOMCTB OIIpCACIICHHOI'O BCIICCTBA.



[lpumeHenne KHUCIOT B: chepe METaTyprud, XUMHUYECKON MPOMBIIUIEHHOCTH, YHEPreTUKE,
[IPOU3BOACTBE CTEKIIA.

5. IloBapeHHas COJIb KAK XUMHYECKOe ChIPbE

Xumudeckuit coctaB u cBoiictBa moBapeHHoi comu (NaCl, kpucrammyeckas pererka,
BOJIHBII pacTBOP)

[TpombIIeHHOE TPOU3BOICTBO MOBAPEHHOM COJIU

[IpumeHeHne MOBapeHHOM COJIM B PA3JIUYHBIX OTPACIIAX MPOMBIIIJIEHHOCTH

Memunune

6. BHOTEeXHOJIOrHsl M TEeHHAN HHKCHECPUHA — TEXHOJOIHH

JlaTe onpeneneHrue — OMOTEXHOJIOTHS, TEHHAS WHKCHEPHS.

MeTo/1bl TEHHON WHKEHEPUH

bruoTexHonoryusa kak Hayka SIBJISI€TCS BaXHEUIINM pa3[eioM COBPEMEHHON Onoyioruu, pU3suku
U CTaja OJHUM U3 BEAYIIHI NPUOPUTETOB B MUPOBOM HAYKE U SKOHOMUKE.

[TpoGyieMb! 1 OCTHKEHUST OMOTEXHOJIOTHU

[Tpo6rieMbl 1 OCTHKEHUS TEHHOW UHKEHEePUU

CoBpeMeHHbIEe MeTObI 00€33apaKUBAHUSA BOJAbI

[Ipo6nema nurbeBoro BogocHabxeHus. [lutbeBas Boga, onpenenenue, OCHOBHbIE TpeOOBaHUS
K KayecTBY HHUTHbEBOM BOJAbI: OBbITh O€30MACHBIMU B JMNHUIEMHYECKOM M PaTUALIMOHHOM
OTHOIIIEHHH, O€3BpPEIHbBIMM IO XHUMHYECKOMY COCTaBy, o00jajaTh OJaronpusITHHIMU
OpraHOJIENTHYECKUMHU CBOMCTBAMH.

Metoab! 00e33apakxuBaHUs BOJIbI: XJIOPUPOBAHUE, XJIOP, TUOKCH]L XJIOpa, TUIIOXJIOPUT HATpus,
XJIOpCOJepIKalLUe MpenapaThbl, 030HUPOBAHUE.

Hpyrue peareHTHble CrmOCOObI Je3WH(GEKIUU BOABI: KHUIISYEHHE, YIbTpaduoIeTOBOE
U3JTy4EHHUE, DIIEKTPOUMITYJIbCHBIA CIIOCO0, 3JIEKTPOXUMHUYECKUH MeToJl, o0e33apakuBaHHE
yIBTPa3BYKOM, paJuallMOHHOE 00€e33apaxuBaHue, Ipyrue GU3nueckue MeTOIbl.

MupoBoii U OTE€YECTBEHHBIN OIBIT.

3amnTa 030HOBOI'0 3KPaH 0T XUMHUYECKOI'0 3arpA3HECHUSA

Urto Takoe 030H U ero poibk B aTMochepe
[pupona u 3HaYeHUE 030HOBOTO PKpPaHA
HcTouHMKH pa3pylieHns 030HOBOTO CIIOS
«O30HOBBIE TBIPB) U UX BIUSHUEC

[TpoGema 030HOBOTO 3KpaHa U MYTH €€ PEIICHHUS

5.3 Ilpumepsbl TECTOBBIX 3aJaHUH
BxoaH0ii KOHTPOJIb.

Bapuant nepsBbli

OTBeThI
Ne 1 2 3 4 5 6 7 8 9 10 11 12
BOITpOCa
OTBeT 1 2 2 3 4 3 1 1 1 3 2 1
Ne 13 14 15 16 17 18 [ 19 | 20 | 21 22 23 24
BOITpOCa
OrtBert 1 2 3 4 2 3 3 4 3 4 2 3




OTtBeTnI
BxoaHoii kOHTpPOIL 1O XuUMHUM 1 KypC
BapuanT BTopoit

Ne 1 2 3 4 5 6 7 8 9 10 11 12
BOIIpOCa
OtBeT 4 1 3 4 4 3 1 2 2 1 4 1
Ne 13 14 15 16 17 18 19 | 20 21 22 23 | 24
BOTIpOCA
OTBeT 1 2 2 4 2 1 3 4 2 1 4 2

5.4. Ilpumepbl NPAKTHYECKUX 3aJaHUH
IL.p.Nel. Temal.l. CTpoeHue aTOMOB XUMHUYECKUX JIEMEHTOB U IIPUPOJA XUMHUYECKOU CBSI3U

1.CocTaBisate hOpMyIbl OMHAPHBIX COSAMHEHUIN

2. Ha3bIBaTh coeluHEHU 10 TpUBHAJIbLHOW HOMEHKIIAaType U MexkayHapoHoil [UPAC.
3.3aKpenuTh MOHATUS «CTEIIEHb OKUCIICHUS, «OMHAPHBIE COSTUHEHUS;

ILp.Ne2. Tema 1.2. Ilepunonnyeckuii 3axkon u tTadauna JI. U. Menaeseea

1. Xapakrepu3oBaTb XUMHUYECKHUN 3JIEMEHT IO €ro IOJIOKEHUIO B NEPUOJUYECKOW CUCTEME IO
aITOpUTMY.

ILp. Ne3. Tema 2.1. Tumnbsl XUMUYECKUX PEAKITHI.

1.0npenensaTs TUNBI PeaKUUH COSNMHEHMS, PA3NIOKEHHS, 3aMelleHHsI, OOMEeHa, B T. Y. pPEaKUui
rOpEHUS, OKUCIIEHUSI-BOCCTAHOBIICHUSI.

2. CocTaBisITh YpaBHEHHUS PEaKIUil COOTBETCTBYIOUINX PEAKIIHIA.

ILp. Ne 4. Tema 2.1. Tunsl XUMHUYECKHUX PEAKIIUN

1.IIpon3BoauTh pacy€Thl IO YPAaBHEHUSAM XUMHUECKUX pPEaKIUi

2. Ucnionb30BaTh Maccy, 00bEM (HOpMaJbHbBIE YCIIOBHS) T'a30B, KOJTUYECTBO BEIIECTBA.

IL.p.NeS. Tema 2.2. DnekTpoauTudeckas JUCCOLMALNSA U MIOHHBIM 0OMeH.

1. [TpoBOIUTH peaKIKi HOHHOTO OOMEHa.

2.CocTaBisiTh HOHHBIE PEAaKLUU B MOJIEKYJIIPHOM, TOJTHOM HOHHON (hopMe U COKpAIIEHHOM

3. Ilonstue rumgponusa BemecTB. CocTaBlieHUE ypaBHEHUI THUIPOJIM3a U OMNPEICICHHUE CPEIb
pacTBopa.

4. IlpuMeHeHne ruIpon3a B MPaKTHYECKOM 1eATEIbHOCTH YeJIOBEKa.

IL.p.Ne6. Tema 3.1. Kitaccudukanusi, HOMEHKIATypa U CTPOSHUE HEOPTaHUYECKUX BEIIECTB.

1. HassiBath BemecTBa no mexayHapoanoit (MFOITAK) unu TpuBrnanbHON HOMEHKIIATYpE.
2.CoctaBnsaTh (GOPMYIIBI IO HA3BAHUIO.

3.0mpenensaTe NPUHAUIEKHOCTD BEIIECTBA K KJIACCY HEOPraHUYECKUX COCIUHEHUII.

I1. p.Ne 7. Tema 3.2. ®U3NKO-XMMHUUYECKHE CBOMCTBA HEOPTaHUYECKUX BEILIECTB

1. CocrtaBisTh ypaBHEHUS XMMHYECKHX pEaKIUd C y4acTHUEM IMPOCTBIX M  CJIOKHBIX
HEOpPraHMYECKHX BEIIECTB.

2. be3omacHoe HMCHONb30BaHUE BAKHEHIIMX HEOPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKOU
NESATEIBHOCTH YEJI0BEKa

IL.p.Ne8. Tema 3.3. Mnentudukaiys HEOPraHMIESCKUX BEIICCTB.

1.Pemienue 3kcrieprMeHTaNbHbIX 33]1a4 110 XUMUYECKUM CBOWCTBAM HEOPraHMYECKUX BEILECTB.

2. UnenTuduumpoBaTh peakiMi Ha KATUOHBI U aHUOHBI.



I1. p. Ne 9. Tema4.1. Knaccuduxanus, cTpoeHHe 1 HOMEHKJIAaTypa OpraHMYeCKUX BEIECTB
1. HomeHnkiiatypa opraHu4ecKux COeIMHEHUN OTAEIbHBIX KJIAaCCOB.
2. CocTaBneHHe MOTHBIX U COKPAEHHBIX CTPYKTYPHBIX ()OPMYII OPTaHUYECKHUX BEIIECTB.
3. IlpousBoauth pacy€rbl mpocTeleil (opMyabl OPraHUYecKOil MOJIEKYJbl, HCXOAd U3
3IEMEHTapHOTro cocTaBa(B%).
IL. p. Ne 10. Tema 4.2. CBoiicTBa OpraHUYECKUX COCAMHEHUM
1. 3akpenuTh cBOKCTBA OPraHMUECKUX BEIIECTB HA OCHOBAHUH UX COCTaBa U CTPOECHHUS.
2. Brinosninenue 3ananuil. M3 nepednciaeHHbIX CBOWCTB BHIOPATh KAKOE U3 MPEJIOKEHHBIX BEIIECTB
o01ajaeT STUMHU CBOHCTBAMH.
3. BrinonHenue 3amaHuil. M3 mpenioKeHHOro mnepedHs BEIIECTB BbIOpaThb TO, C KOTOPBHIM
B3aMMOCTBYET YKa3aHHOE BEILECTBO.
IL.p. Nel1. Tema 4.2. CBoiicTBa OpraHMYECKUX COEIUHEHHM
1.XapakTepu30oBaTh XUMUYECKHE CBOMCTBA U MOIYYEHHE OPraHUYECKHUX BEIIECTB
2.BBINONHATE 3a/JaHUs 1O MPEAJIOKEHHBIM LIENIOUYKAM ITPEBPALLEHUI.
IL.p. 12. Tema 4.2. CBoiicTBa OPraHUYECKUX COEAMHEHUH.
1. ITosy4uTh 3TUIIEH.
2. U3yuuTs ero cBoicTBa
3. 3anucarh ypaBHEHUS IPOBEIEHHBIX PEAKIINM.
IL.p.13. Tema 4.3. Naentudukanuss OopraHMYeCKHX BEILIECTB, MX 3HAYCHHWE WU INPUMECHEHHUE B
OBITOBOM U MPOU3BOJCTBEHHON AESTEILHOCTH YEJIOBEKA.
1. 3aganune. C MOMOIIBIO XapaKTEPHBIX PEAKIM pacrio3HaiTe, B KaKOW M3 MPOOMPOK HAXOIATCS
BbI/IAHHBIE BEILIECTBA.
2. 3anucarb ypaBHEHUS PEAKLUIl IPOBEAEHHBIX IKCIIEPUMEHTOB
I1.p.14. Tema 5.1. CKOpOCTb XUMHUYECKUX pPEAKIMHA. XMMUUECKOE PABHOBECHE
1. HM3yueHue BIMAHUSA Pa3IUYHBIX (PAKTOPOB Ha MPOTEKAaHHME XMMHUYECKHX pEakUud INpu
MIPOBEJIEHUH SKCIIEPUMEHTA.
2.3anucab ypaBHEHMsI peaKLni.
3.Pemenue 3a1a4 no JaHHOU TEMeE.
IL.p.15. Tema 6.1. [Tonatue o pacTBopax
1 .Pemenue pac4€THBIX 3aja4 Ha IPUTOTOBJIIEHUE PACTBOPOB.
2.BbIIOTHEHNE SKCIIEPUMEHTA HA MPUTOTOBJIEHUE PACTBOPOB.
3.0TBeThl Ha KOHTPOJIBHBIE BOIIPOCHI
IL.p.16. Tema 7.1. Xumus B ObITY M IPOU3BOACTBEHHOM I€ATEILHOCTH YEJIOBEKA
1.3akpenTsb 3HaHHUA O HOBEHIIMX JOCTUKECHHUAX HAYKH U XUMHUYECKON TEXHOJIOTUH.
2.Ponib XMMUM B 00ECIEYCHUH SKOJOTUYECKOW, DSHEPreTHUYECKONM M THUIIEBOM OE€30MacHOCTH,
Pa3BUTUU MEIUIVHBI.
3. [lpuMeHeHNN XMMHYECKHUX BEIIECTB W TEXHOJOTHH C y4éToM Oymymied mnpodeccrnoHaIbHOMI
JEATENBHOCTH T10 NPEAJIOKEHHBIM TEMaM.
IL. p.Ne 17. Tema 7.1. Xumusi B ObITY ¥ TPOU3BOACTBEHHOM JICSATCIBHOCTH YEIOBEKA

CuHTeTH4ecKre MOIOIIUE CPEICTRa,
JKupoBeie M BOIOCMATYAOLIUE CPEICTBA
Motolyie 1 YUCTSIINE CPEACTBA,
ABTOKOCMETHKA

Jlakokpaco4Hble

OpraHonenTu4ecKuil aHamus3



6. IlpuMepbI OLIEHOYHBIX CPEACTB /ISl IPOBEICHUA MPOMEKYTOYHOM ATTeCTAlNHU

6.1. KouTposabHbie padoThI 0 pa3aejiam

KonTtpoabnas padora Ne 1. Pazgen 2. Xumndeckue peakuu. «XUMHUYeCKHe peaKIuu».

3ananue 1. TecT ¢ BbIOOPOM 0IHOT0 BEPHOI0 OTBETA

1-A, 2-T', 3-B, 4-B, 5-b, 6-b, 7-b, 8-B, 9b, 10-A, 11-A, 12-A, 13-B, 14-I'

3apanue 2. OtBeT: M P,05=106,5r1.

3aganue 3. 1-5 coenunenus, 2-6 paznoxenus, 3-8 oOMeHa

3ananue 4. OcyniecTBUTh CIeAYOIINE MpeBpaiieHus. PaccraBpTe K03GHUITMECHTHI.

F9203—> FCZ(SO4)3—> FC(OH)g - Fe203

1.Fe,03 + 3H,SO, — Fez(SO4)3+ 3H,0

2.F92(SO4)3+6KOH—> 2FC(OH )3 | +3K5S0,

3. ZFE(OH )3 | — Fe,O3 +3H,0

3aganmne 5. CocTaBbTe 3JEKTPOHHYIO U Tpaduueckyro GopMyIly JUisi XUMHUYECKOTO 3JI€MEHTa IMOJ

HOMepoM 13.

OnekTpoHHasa popmyna atoma: Al - 1s? 2s?2p° 3s? 3p*

OneKTpoHHO-rpaduyeckasl popmyrna 1 cXeMa CTPOEHUs areMeHTa:

SHMBOJ 2JCMeNnTa,

ONeKTPOHHO-Ipa-

2s

S Cxema dNeKTpon- dnexrponnas :
NOPA/IKOBLIA HO- (putieckasn
HOro cTpoenusn (hopmyna
Mep, Ha3Banue : (ropmysia
KLM 11
Al uumn *
13 (13 152252p¢3523p! 3s
AMOMHHUH P P 2p
8 3

Is




KouTpoabnas paéora Ne2

Pa3nes 3. CTpoeHue H CBOICTBA HEOPraHN4YeCKHX BelecTB. «CBOHCTBA HEOPraHMYeCKHUX
BeLeCTB»

Bapuaut nepsblit

3aHaHHe 1. Beimmucats U3 cImcka BCIICCTB OKCHAbI, OCHOBaHUsA, KHUCJIOTHI , COJIM U HAa3BaTh HX:
H,SOq, , CU(OH)z,K3PO4, Cao,

OKCcHUIBI KHUCJIOTBI OcHoBaHus Comnu

CaO H»SO4 CU(O H)z K3PO4

3ananme 2. CoctaBUTh (GOPMYIIBI COCTUHEHHIA:
a) okcupaa yraepoza (1),
0) ruapokcuna meau(Il),
B) XJIOPOBOJIOPOIHOM KHUCJIOTHI,
r) cynbdara HATpUsl.
a)CO, 6) Cu(OH), B)HCI Na, SO,
3ananue 3. Hamucath ypaBHeHHs xumuieckux peakiuii: a) HySO, + Mg; 6) Na,O + HBr; B) SO,
+ Ca0O; 1)CaCOs3 + HCI; 1) AlCI3 + AgNO3 .Yka3aTh Ha3BaHUs MTPOTYKTOB PEAKIIUH.
a) H,SO, + Mg— MgSO,+ H;
cynbdaT Maraus, BOJI0POI
0) Na,O + HBr— NaBr + Na,0
OpoMU HATPUSI, OKCU HATPHUS
B) SO, + Ca0—Ca SO3
CyIb(QUT KaTbIHS
r)CaC03 + HCl—CaCl,+ H,O + CO,
XJIOpUJI KaJbIIHs, BOJA U YTIEKUCIBIN Ta3
4. 3agaua. OTBeT: M=23T.
3aganue 5. OcylmecTBUTHh MEPEXOAbl: KaMHi— OKCHJ Kalusi— THIPOKCHI Kaaus — CyiabdaT
KaJus
1. K+ 0,— K;0
2. K20+ H20—>KOH
3. 2KOH + H,SO4— K>S50,4+ 2H,0

Bapuaunr BTOpoi

3a[[al'[ﬂe 1. Breimucats U3 cImcka B€IICCTB OKCHAbI, OCHOBAaHMs, KHCJIOThI , COJIM W Ha3BaTh HX:
NaOH , H3PQO,4, SO, , CaCOs3

OKkcunapl KHUCJIOTBI OcHoBaHus Comn

SOZ H3PO4 NaOH CaC03

3ananue 2. CoctaButh OpMYIIbl COCTMHEHHI: a) okcuna azota ( [V) ,0) ruapokcuma kamus, B)
XJIOpHJIA HATpUs, T) Cynbduaa oapus.

a) NO,, 6) KOH, B) NaCl, r)BaS

3ananme 3. Hanmucatp ypaBHeHust xumnuecknx peaknmii: a) HCI + K; 6) KO + HBr; B) CaCO3 +
H,SO4; r) CO, + CaO; o) Ba(OH), + SiO; .Yka3aTh Ha3BaHUs MPOIYKTOB PEAKIIHH.

a)2HCI + 2K— 2KCl1 + H,



XJIOpUJ] KaJIusl. BOJOPOT
6) K,0 +2HBr— 2KBr + H,0
OpoMUJI Kallvs U BOJa
B) CaCOs3 + H,S0O,=Ca SO,+ H,CO;
cynb(aT KalblHs U YTOJIbHASI KUCIOTA

r)T) CO, + CaO — CaCOg;

KapOOHAT KaJbIIHs
,Z[) Ba(OH)z + Si0, — Ba SiO3+ H»O

cuiuKaT 0apus u BoJa
3ananue 4. Borancnure o0beM ra3000pa3HOTO XJI0pa, KOTOPBIA BCTYMUT B PEAKIMIO C HATPHUEM,
Juist mostydenus 11,7 r xiaopuna HaTpus.
Otet: V(Cly) =2,24n
3aganue 5. OcymecTBUTh TIEPeXoabl: cepa— okcup cepsl (IV) —cepHucras kuciaora —CyabQuT
HaTpus
1.S + O,— SO,
2. SO+ H,O— H,S05
3. H,SO3+2NaOH— Na,SO5;+ H,0O

KonTtpoabnas padora Ne3
Pasnen 4. Crpoenme u CBOWCTBa oOpraHm4yecknx BemecTB. «CTpoeHHe W CBOHCTBA
OpPraHN4YecKNX BelecTB)

TecT ¢ BEBIOOPOM OZHOTO BEPHOTO OTBETA
1-I'; 2-b; 3-b; 4-b;

CooTBeTCcTBHE:

5-A6,b4, B5, 17, 12,E1, X3;

6 - oTHATHE BOJIOPOJIA;

7-1;

8- B;

9-nponien C3Hs ;

10- C¢ H1206 - rimroko3a;

11- peakuus IpUCOCTUHEHHUS;

12- Uzomepsl coctaBa CsHyg: a) C-C-C-C-C; 6) C-C(CH3)-C-C B) C-C(CHjs),-C

6.2 TecTsl MO pazgeam

Ne 1 2 3 4 5 6 7 8 9
BOIIpoOCca
OTtBetT B b A A B A B b A
Ne 10 11 12 13 14 15 16 17 18
BOIIpOCca
OTtBer A B 3 1 1 1 2 3 1
Ne 19 20 21 22 23 24 25 26 27
BOIIpOCa
OtBer 4 2 4 4 1 4 1 2 1,4,5
Ne 28 29 30 31 32 33 34 35 36




BOIIpOCa

OtBet 2 3 4 2 2 1 A-1, | A-5, b- | IIpuso-
4,
B-5,6, JKEHNE
B-1,T-
B-2,T- 3
3
Ne 37 38 39 40 41 42 43 44 45
BOIpoca
OtBer 0 0 0 a 0 a B r 0
Ne 46 47 48 49 50 51 52 53 54
BOIpoca
OtBer r B 0 T T §) a a r
Ne 55 56 63 64 65 66 67 68 69
BoOTIpoOCa
OTtBer r B 0 B a B 0 B B
Ne 70 71 72 73 74 75 76 77 78
BOIpoca
OtBer a 0 a o a B a 0 B
Ne 79 80 81 82 83 84 85 86 87
BOIpoca
OtBer S B a a,B S B a S a
Ne 88 89 90 91 102 103 104 105 106
BOIpoca
OtBer B a a §) B 4 7 3 A
Ne 107 108 109 110 111 112 113 114 115
BOIpoca
OtBer | 3 a,0,B a, B [punoxeHue a a §) B a
Ne 116 117 118 119 120 121 122 123 124
BoIpoca
OTtBer §) §) r §) B r 0 STAHOJI 70%
Ne 125 126 127 128 129 130 131 132 133
BOTIpOCa
OtBer 1,2 2,35 2,4 1,25 1,3 2,5 1.2,34 2 2,5
Ne 134 135 136 137 138 139




BOTIpOCA
Oteer | 1,45 B NaBr, [punosxe- 0,4 0,059
H,SO, MOJIB/TT
HUE
IIpunoxenune

Bonpoc 36. CocraBbTe ypaBHEHHE peaklMM IO OMUCAHMIO, JAHTe XapaKTepPUCTHKY YPaBHEHUS
peakuuu: cynbdat xenesa(lll) + ruapoxcua xkanus = ruapoxcun xeneza(lll) + cynabdat xanus.
Fe,(S0,4)3+6KOH— 2Fe(OH )3 | + 3K,SO4

Peaknust oOmena

C2. CocraBbTe ypaBHEHHMS peaklMi Io cxeme mpeppamenui: S — SO2 — SO3 — H2S04 —
Na2S04.

1.5+ O,— SO,

2.250,+ O,— 2505

3. SO3+ HyO— H,S04

4. H,SO4+2NaOH— Na,SO4+ H»0

Bonpoc 110. U3omepsI: 2-mMeTui OyTaH, IeHTaH, 2, 2 tumeTn nponat. I'omosioru: OyraH,
NEeHTaH

Bonpoc 137.3akonunte ypaBHeHus1 peakimid. PaccraBbre Koa¢¢unpentsl. Hanummre ams kaxmon
peaKI1 NOHHBIE YPABHEHUS.

A)NaCl + AgNO3 —Na NO3;+AgCl ;

Na"+ CI'+ Ag" + NO3 "— Na’ + CI' + AgCl|

Cl'+ Ag’ = AgCl|

B)C&CO3 + 2HCI —CaCl, +H,CO;3 ;

CaCO; + 2H" +2CI' »Ca”*'+ 2CI'+ H,0 + CO;

CaCOj; + 2H"+ — Ca’*+ H,0 + CO,

B)2HNO;3; + Cu(OH),; —. Cu(NO3),+2 H,O

2H" +2 NO;z + Cu(OH),|— Cu® + 2(NOs)+ 2 H,0

2H" + Cu(OH),|— Cu* +2 H,0

6.3 Bonpoce! /151 MOATOTOBKHU K MPOMEKYTOYHOM aTTeCTALMHU

Paznen Oprannveckast XuMust

1. Oprannyeckas XiuMus, HayKa, IPeIMETOM H3y4eHHUS] KOTOPOU SBIIAIOTCS COSAMHEHUS YTiepoaa
C JAp. DJIEMEHTaMu — T. H. OPraHW4. COCIMHEHHS, a TAaKX€ 3aKOHBI UX MPEBPAILCHHH; 4acTb
xuMud. OpraHM4ecKue U HEOPraHMYECKUE BEIECTBA OTIMYAIOTCSA JIPYr OT JApyra mo CBOEH
XUMUYECKOU CTPYKTYpe M CBoMCTBaM. OpraHMYeCcKre BEIIEeCTBA COAEPXKAT YIIepol, KOTOPHI
o0Opa3yeT CBsI3U C JIPYTHMH 3JIEMEHTaMH, TaKUMH KaK BOJOPOJ, KUCIOpPOJ, a30T U JpYyTHe.
Heopranunueckue BelecTBa, HaIPOTUB, HE COJEPKAT YIIIEPOJ U MOTYT COCTOSITh U3 Pa3INUHbBIX
3JIEMEHTOB, TAKMX KaK METaJUIbl, KUCIIOPOJ, CEpa U APYyTHE.

2. OcHOBHBIE MTONIOXKEHUs Teopuu ctpoenus A.M. bytiepona:

ATOMBI B MOJIEKYJIaX COCAMHEHBI JIPYT C APYrOM B ONPEEICHHON MOCIeI0BATEIIbHOCTH COTIAaCHO

UX BaJCHTHOCTIM

XUMUYECKOE CTPOECHUE MOYKHO YCTaHABIUBATh XUMUYECKUMHU METOJaMHU

CBoiicTBa BEIIECTB 3aBUCAT OT UX XUMHUYECKOTO CTPOCHHUS

[To cBoiicTBaM JTaHHOTO BELIECTBA MOKHO OMPEIENIUTh CTPOCHUE €ro MOJIEKYINbI, & 10 CTPOSHUIO

MOJIEKYJIBI - IPEJIBUJIETh CBOMCTBA

ATOMBI ¥ TPYIIIBI aTOMOB B MOJIEKYJI€ OKa3bIBAIOT B3aUMHOE BIMSHUE APYT HA JIpyra

3. Bce anmkaHbl — BeliecTBa, CX0XHE M0 (PU3NISCKUM U XUMHYECKUM CBOHCTBAM, U
OTJIMYAIOLIMECS HA OHY WUJIM HecKoibko rpynn —CH2— npyr ot apyra. Takue BeiecTa



Ha3bIBAIOTCS TOMOJIOTAMH, @ PsAJl BELIECTB, ABISIOLIMXCS TOMOJIOIAMH, Ha3bIBAIOT
TrOMOJIOTMUECKUM psiioM. CaMblii epBbIN MPEICTaBUTENb FTOMOJIOIMUECKOT0 PsiJia aIKaHOB —
metan CH4. , unmn H-CH2-H. IIponomkuTe ToOMOIOTHYECKUH PsAJT MOKHO, ITOCJIE0BATEIBHO
no6assis rpyny —CH2— B yrieBo10poIHYIO 1IeTIh alikaHa.

[lenTan OTHOCHTCS K KJacCy ajKaHOB, 3HAYUT Be3le OyayT oauHapubie cBs3u. 1. ChHavana
3anucbiBaeM neHtad. CH3 - CH2 - CH2 - CH2 - CH2. [lanee 3anucwkiBaeM uzomep. CH3 - CH -
CH2 - CH3 | CH3 Hdannsrit n3omep HaszpiBaeTcs 2 - metwioyrad. CH3 | CH3 - C - CH3 | CH3
JlanHblil M30Mep HasblBaeTcs 2,2 - IUMETWINpONaH. To €cTh M30Mepbl UMEIOT OJMHAKOBBIN
Ka4yeCTBEHHBIN U KOJIMYECTBEHHBIN COCTAB, HO OTJINYAIOTCS 110 CTPOCHHE.

CYHICCTByeT BCCTO IIATh U3OMCPHBIX COCI[I/IHGHI/If/'I C COCTaBOM, KOTOPBIC UMCIOT PACIIPOCTPAHCHHLIC
TPHUBUAJIbHBIC HAMMCHOBAHHA IIOMUMO CUCTCMATUYICCKHX.

5.

Ankanel (mapaduHbl) - 3TO HACHIIIEHHBIE (TO €cTh 0e3 JBOWHBIX W TPOWHBIX CBS3CH)
aluKIndeckue (To ecTh 0e3 ILUKIIOB) YIJIEBOJOPOMAbI (COSAMHEHMS, COCTOSIINE TOJBKO W3
aTOMOB yTJIepoJia U BOJ0po/a). AJIKaHbl — BECbMa UHEPTHBIE COCAMHEHUS, ISl HUX XapaKTEPHO
OTpaHUYEHHOE YMCIIO peakuuid. biiarogaps cBoeil HHEPTHOCTHU aJKaHbl YaCTO UCTIOIb3YIOTCS KaK
HENOJsIpHbIE pacTBOpHUTenH. Elle mpumep HCMONB30BaHUS MACCUBHOCTH AJKAHOB: LIEJIOYHbBIE
MeTaJUTbl HEBO3MOXKHO XPaHHUTh HAa BO3/yXe, TaK KAK OHM MTHOBEHHO PEarupyroT ¢ KUCIOPOJIOM,
BOJASHBIMH MapaMH, YTJIEKUCIIBIM T'a30M, JaKe C a30TOM. 3aTO UX XPAHAT MO/J] CJI0EM KEpOCHHA.

ANKaHBl HE OKHCIIIOTCS JaXEe TaKMMH CUJIBHBIMU OKHCIUTENSIMH, KaK IIEPMAHTaHAT KaJHs WU
JIUXpOMaT KaJiisi, OHU HE pearupyroT ¢ KUCIOTaMHU (MCKIIOYEHNE — HUTPOBAHHUE) U ILIEJI0YaMHU.

6.

AJIKEHBI — ATO HelpeneabHble (HEHACBIIICHHbIE) HEIUKIMYECKHUE YIIeBOJIOPOAbl, B MOJIEKY/IaxX
KOTOPBIX MPUCYTCTBYET OHA JIBOMHAs CBSI3b MeX Ay aromamu yriepoga C=C.

Hanuuue pgBoifHON CBA3M MeXIy aTOMaMH YriepojJa O4YeHb CHUJIBHO MEHSIET CBOWCTBa
yTIIeBOOPOAOB. B 3T0# cTaThe MBI MOAPOOHO OCTAHOBUMCS Ha CBOMCTBAX, CIIOCO0AX MOTYYCHUS U
O0COOCHHOCTSIX CTPOEHUS amKeHOB. JIJis anKkeHOB XapaKTepHa CTPYKTYpHAsl U MPOCTPAHCTBEHHAsS
HU30MCEpusL. AJKeHBI — HEMPECACIIBHBIC YIJICBOAOPOAbI, B MOJICKYJIaX KOTOPBLIX €CTb OAHA I[BOfIHEUI
cBa3b. CTpO€HHE M CBOICTBA JIBOMHOM CBSI3U OIPEACNISAIOT XapaKTEepHble XMMHUYECKHE CBOMCTBA
AJIKEHOB.

7.

AJIKMHaMU Ha3bIBalOT YIJIEBOAOPOABI, COAEPIKAIME KPOME G-CBsi3ed ABE  M-CBSI3U (TPOMHYIO
CBA3b) y OJHOM mapbl YriaepoAHbIX aromoB. OOmas ¢opMmysra TOMOJIOTMYECKOrO psija
alleTUICHOBBIX yrieBoaopoaoB CnH2n-2. PonoHayalbHUKOM 3TOrO psja sIBISETCS alCTHIICH.
M30Mepust alleTUIIEHOBBIX YITIEBOJOPOIOB ONpPENESIeTCs KaK CTPOCHUEM YIJIEPOJHOIO CKEJIeTa,
TaK U MOJIOKEHUEM TPOMHOU CBA3U. IIpy pacCMOTpPEHHH XMMHUUYECKUX CBOMCTB aJIKUHOB CIELYET
YUUTBIBATb OCOOEHHOCTH TPOMHOMN CBS3M: 110 CPAaBHEHUIO C AJIKEHAMH aJIKUHbI HECKOJIbKO MEHEee
aKTUBHbl B PEAaKIMSIX 3JIEKTPO(PUILHOTO NPUCOEAMHEHUS M 0oJjiee aKTUBHBI B PEAKIUSIX C
HyKJIeopuiaMu (BoJa, aJKOTOJIATHl, aMUHBI). DTH OCOOCHHOCTH alleTUICHOBOW TPYNIHPOBKU
00BsCHAIOTCA ee cTpoeHueM. O0a yriaepoJHbIX aTOMa B alleTUICHE HAXOATCS B SP-THOPUIHOM
COCTOSIHUU. Mexay TeM, 4eM OoJibllie 10 S-OpOUTanyu B THOPUAHOM COCTOSIHUM, T€M OJInxke
JJIEKTPOHBI HAXOAATCS K SAAPY W, CIEN0BATEIBHO, TEM TPYJHEE ITH JJIEKTPOHBI BOBJIECKAIOTCS B
XUMHUYECKHE NpPEeBpalleHus ¢ ydactueM siekTpodunoB. C apyroil cTOpoHsl, flipa yriepojaa B
alieTWiIeHe ropasfo 0Oojee JOCTYNMHBI s HYKICO(WIBHBIX peareHTOB Osarojaps €ro
JIMHEWHOMY CTPOEHHIO.

Benzon sBisieTcst apoMaTUYeCKHM YTIIEBOJIOPOIHBIM COCTMHEHHEM, MPEACTABISIOMNM CO00i
IPO3paYHyI0 KHUJKOCTh, KOTOpas MMEET Clerka ciaiakoBaThlii 3amax. CTpykrypHas (opmyrna
6ensoina - C6H6. beH301 BO3MOXKHO MOJIYyYUTh TyTEM TPUMEPHU3ALIUY alleTHIIEHA

ben3on akTuBHO BCTYINAaCT B PCAKIHUH C KHUCJIOTaMH, a TAKXKC BCIICCTBAMU H3 KJlaCCa aJIKCHOB,
TaJIOTCHOB, aApC€HOB U XJIOPAJIKAHOB. B ocHoBHOM paHHBIN yrjieBoaopoa BCTYIACT B PCAKIHUIO
3aMemicHus. BrIcokas TEMIICpaTypa MW CHWJIBHOC HOABJICHUC OKa3bIBAIOT BJIWAHHUC Ha pa3pbiB
OEH30JILHOTO KOJbI1Aa.



9. Chnuptel —  CIOXHBIE  OpraHMYECKHWE  COEJUHEHHUs,  YIVIEBOAOPOABI,  00S3aTENIbHO
CnupTconepskaiye OJIWH WM HECKOAbKO ruapokcuiaoB (rpynn OH—), cBsi3aHHBIX ¢
yTJIEBOOPOAHBIM panukaioM. Kiaccuduxanums

— Ilo xonu4ecTBYy THMAPOKCHIIOB CHUPTHI JAENSAT HA OJHO-, ABYX-, TPEX-, MHOTOATOMHBIE.

Hampumep, 0o1HOATOMHBIN 3TaHOJI; TPEXATOMHBIN TJIMLIEPUH.

— Ilo Tomy, ¢ KaKUM YUCJIOM paJIUKajIOB CBA3aH aTOM YIJIEpOJia, COeAMHEHHbIN ¢ rpynnoit OH—,

CIUPTHI pa3JeisIioT Ha IEPBUYHbIE, BTOPUYHBIE, TPETUYHBIE.

— Ilo xapakrepy cBs3eil paaukana CHOUPTHI OBIBAIOT MpPENEIbHBIMU, HENPEeAeNbHBIMU,

apoMaTHYeCKMMU. B apoMaTHYecKMX CHUpPTaX THAPOKCHI CBSI3aH HE HANPAMYIO ¢ OCH30JBHBIM

KOJIBIIOM, a Yepe3 APYyroi (Apyrue) paauKaibl.

— Coenunenus, B KoTopblx OH— mnpsiMo cBsizaHa ¢ O€H30JIbHBIM LIUKJIOM, CYUTAIOTCS OTAEIbHBIM

kiaccoM ¢enosoB. [IpocTeiimume cnupThl CMEMIMBAIOTCS ¢ BOJOH B JIFOOBIX mpornopiusix. Eciu ke B

MOJIEKYILYy BXOIUT Oosee 9 paaukaioB, TO BOOOIIE HE PaCTBOPSIOTCS B Boje. Bce ciupThl X0oporio

pPacTBOPSIIOTCS B OPTAaHMUYECKUX pacTBopuTenax. [I[pumenenue

— B opranndeckoMm cuHTE3€.

— buoronnuBo, 100aBKM B TOIIMBO, HUHIPEIUEHT TOPMO3HOHN >KUAKOCTHU, TUAPABINYECKUX

JKUIKOCTEH.

— PacTtBopurenu.

— Cpippe nns npousBonctBa [IAB, mommmepoB, necTUIUAOB, aHTU(PU30B, B3PHIBUATHIX H

OTPABJISAIOUIMX BEIECTB, OBITOBOM XMMHUHU.

— JlymucTeie BemiecTBa Ui napdromepuu. BXoasdT B cocTaB KOCMETHYECKHX UM METUIIMHCKUX

CPEJICTB.

— OcHoBa aJIKOTOJIbHBIX HAIIUTKOB, PaCTBOPUTENb JJIsi SCCEHUUI; caxapo3aMeHHUTeIb (MaHHUT U

T.1.); KpacuTelb (JIIDTEHH), apoMaTU3aTop (MEHTON).

10. Monekynspraas ¢opmyna ¢enora COHSOH. B mosekyne ¢eHona THAPOKCHUIIBHAS Tpymmna
CBi3aHa ¢ (EHWIBHBIM pAJAMKAJIOM — OJHOBAJIEHTHBIM OCTAaTKOM apOMaTHYeCKOIo
yrieBojopoaa 6eH3ona. B mpoMbIuieHHOCTH (PEHOIT MOTyJaroT B OOJIBIIMX KOJIWYECTBAX. DTO
BELIECTBO MaJOpacTBOPUMO B XOJIOAHON BOJIE€, HO XOPOIIO PAacTBOpsiETCsl B ropsiuei. deHon
AJTOBUT.

11. Anpneruapl — 3TO KapOOHWJIBHBIE COEAUHEHHUs, Yy KOTOPBHIX KapOoHwibHas rpymnmna (C=0)
pacmojio’)keHa Ha KOHIIE YIVIEBOAOPOIHOM uenu.bimarogaps KOHLIEBOMY pacIOJIOKEHUIO
KapOOHWJIBHOW TPYNIbI, CBOICTBA albJIeTHJ0B CHUIBHO OTJIMYAIOTCS OT CBOMCTB KETOHOB,
M03TOMY aJIbJIETU/Ibl U KETOHBI paCCMaTPUBAIOTCS KAK JIBAa OTIEIbHBIX Kilacca.

12. Kap6oHOBbIE KHCIOTHI — 3TO OPraHUYECKHE BEIIECTBA, COAepKaIllue KapOOKCUIbHYIO TPYIIITY —
COOH  (ctpykrypHoe wu3o0paxkenue cmpasa). CyIecTByeT  HECKOJIBKO  CIIOCOOOB
KJIaccu(uKanuy KapOOHOBBIX KHCIIOT: 10 YHCITY KapOOKCHIIBHBIX TPYII, MO HATMYUIO KPATHBIX
CBsI3€il, IMKIIOB, OEH30JIBHBIX AJIEP, @ TAKKE MO0 HATMYUIO HECTAPIINX (PYHKIMOHAIBHBIX TPYI B
Mmonekyie. IlepeuncinuM BakHEHIINME MOAKIACCH KapOOHOBBIX KHCIOT. KapOoHOBBIE KHCIOTHI
CUMTAIOTCS CIAaOBIMU, OHU TUCCOIMUPYIOT HE MOJIHOCTHIO.

13. YrieBoapl — 3TO MIMPOKHI KIIACC OPraHMYECKUX COCIMHEHWH, OJMH M3 BKHEHIINX KIacCOB
OpTraHMKU JJIsl BCEX KUBBIX CYIIECTB Ha 3eMIIE.

[IpocTeiimue yrieBoabl, MOHOCAXapuabl — COJIEPKAT B MOJIEKYJIe KapOOHUIIbHYIO rpyIily (ObIBalOT

KaK C ajJbJETUJAHON IPYIION, TaK U ¢ KETO-TPYIION), a TaKKE HECKOJBKO T'MAPOKCUIIBHBIX I'PYIIL.

Taxum 06pazoM MOHOCaxapu/bl COYETAIOT B cebe CBOMCTBA KaK KapOOHMIBHBIX COEMHEHUHN TaK U

MHOTOaTOMHBIX CIIUPTOB. boiiee ciiokHbIe yrieBobl HOCTPOEHBI U3 HECKOJIBKUX (OJIMTOCaxXapubl,

YaCTHBIM Cllyd4ail — Jucaxapuipl) UM MHOXKeCTBa (MOJIMCaxapuabl) MOHOCAXapUAOB (TOYHEE UX

OCTaTKOB).

14. AMuHBI - OpraHu4ecKUe COeIUHEHUS, IPOAYKThI 3aMEIICHNUs aTOMOB Bojiopoa B ammuake NH3
pa3IMYHBIMH YTJIEBOJAOPOIHBIMU paaukanamMu. DyHKIMOHATIbHAS TPYIION aMHHOB SBISETCS
amuHorpynna - NH2. Ilo umcimy yrieBOoOOpOAHBIX PaguKalIOB AMHUHBI NOAPA3JEISAIOTCS Ha



15.

16.

17.

18.

19.

NepBUYHbIC, BTOPUYHbIE U TPETHUYHBIE. a3BaHHUS AMUHOB (DOPMUPYIOTCS IMyTeM J00aBJIECHUS
cypdukca "aMuH" K Ha3BAaHHUIO COOTBETCTBYIOIIETO YIIEBOJAOPOJHOIO pajuKalia: METHUIAMUH,
STUJIAMHH, NPONWJIAMHH, W30MpPONUIAMUH, OyTWIaMMH W T.1. B ciydae ecium pajaukaioB
HECKOJIBKO, UX IMepeducisiioT B andaBuTHOM nopsake.O0mas ¢opmyna mnpeaenbHbIX aMHUHOB
CnH2n+3N. Atomsl yriepoaa Haxoaa1cs B sp3 THOpUAU3ALUY.

AMMHOKHCIIOTBl — OpraHMYECKHE COEAMHEHMsI, COAEp)Kallhe B MOJIEKyJe KapOOKCHWIBbHYIO (-
COOH) u amunorpynmsr (-NH2). AMUHOKHUCIIOTEI — aM(OTEpHBIC COCIMHCHUS, TaK KaK OHU
cojepar JBe (YHKUMOHAIbHBIE TPYIIbL: KapOOKCHUIbHYIO, MPOSBISIONIYI0O KHCIOTHBIE
CBOWCTBA, U aMMHOTPYIIILY, IPOSBIISAIONIYI0 OCHOBHBIE CBOMCTBA.

AzoTcoaepiKaliie TeTepoLUKIIbl — 3TO KJIACC OPraHWYECKUX COEAMHEHHH, B KOTOPBIX aTOMBI
a3oTa 0O0pa3ylOT KOJIBLEBYIO CTPYKTypy B MoJIeKyse. [ eTepolMKInYeckue COEIUHEHUS
OTJIMYAIOTCSI OT AJMUUKINYECKUX COECIUHEHUI TE€M, YTO OHU COJEP)KaT aTOMbI, OTJIUYHBIE OT
yriiepoja, B KOJbLIEBOH CTPYKTYype. A30TcOAepKaIie reTePOLUKIBI MOT'YT ObITh €CTECTBEHHOTO
IPOMCXOXKIECHUS, TAKHE KaK aJKaJOMJIbl, WIX CHUHTE3UPOBAHbI B Ja0OPAaTOPUM JUIsl Pa3IUYHBIX
IIPOMBIIUIEHHBIX U MEAUIIMHCKUX LIEJIEH.

benku (momumenTuasl) — OMOMONKMMEpPHI, TOCTPOCHHBIE M3 OCTaTKOB O.-AMHUHOKHUCIIOT,
COEJIMHEHHBIX MENTUAHBIMU (aMUAHBIMHU) CB3sIMH. OOpa3zoBaHuE OEJIKOBOM MaKpOMOJEKYJIbI
MOKHO IIPEJICTAaBUTh KaK pEaKLUUI0 IOJUKOHACHCALUU O-aMUHOKHUCIOT. MaKkpoMOJIEKYIIbI
0EJIKOB MMEIOT CTEPEOPEryNIIpHOE CTPOEHUE, UCKIIOYUTENIBHO Ba)KHOE Ul NMPOSBICHUS HMHU
OTIpeNIeJICHHBIX OMOJIOIMYEeCKNX CBOMCTB. buyperoBas peakuuss — (HOJIETOBOE OKpalldBaHHE
IpU AEUCTBUM Ha OJIKH CBEXKEOCAKACHHOTO I'MJIpoKcuaa Menu. KcantonpoTenHoBas peakius —
JKEJITOe OKpaIIMBAHUE MTPU JEHCTBUU HA OCJIKM KOHLIEHTPUPOBAHHOW a30THOW KHUCIIOTHI.

HyknenHoBble KHCIOTBI — MAaKpOMOJEKYNbI, COCTOSIIHME U3 €IMHMI], Ha3bIBAEMbIX
HYKJIEOTHJIaMH, OBbIBalOT [JBYX BHUJAOB: JAe30kcupuOoHykienHoBas kucinora ([JHK) wu
pubonykiennoBas kucinora (PHK). IHK — »To renermueckuii maTepuall, HaXOISAIIUNCA B

JKUBBIX OPraHU3Max, OT OJHOKJIETOYHBIX OaKTEpHUW 10 MHOTOKJIETOYHBIX MIIEKOMUTAIOUINX,
Takux Kak Bbl U . Hexoropsle Bupychl ucnonb3yror PHK, a ne JIHK, B kadectBe cBoero
TeHETUYECKOr0 Marepuaia, HO Mo (PakTy OHM HE CUMTAIOTCS >KUBBIMHU (ITOCKOJBKY HE MOTYT
pa3MHOXAaTbCs 6€3 MOMOIIM XO35MHA).

BricokOMONEKyISIpHBIE COEAMHEHHMS — 3TO XUMHUUYECKHE COEIUHEHUS, MOJIEKYJbl KOTOPBIX
COCTOAT U3 OOJIBLIOrO YHCIAa MOBTOPSIOUIMXCS (TOYHO WJIM NPUOIMIKEHHO) OIMHAKOBBIX
3BEHBEB, 00JIaAAI0NTNX OOJBIION MOJIEKYISIPHON Maccoi 1 0coObiMu cBoMcTBaMu. Xumusi BMC
M3ydaeT BEIIECTBA, MOJEKYJbI KOTOPBIX COCTOSAT M3 OFPOMHOIO YHMCIIa aTOMOB, COEIMHEHHBIX
MeXy co00i OOBIYHBIMH KOBAJICHTHBIMU CBS3SIMHU.

Pa3nes O0masi u Heopranmyeckass XMMHA

20.

21.

22.

23.

Xumndeckuil 3yeMeHT. COBOKYIIHOCTb aTOMOB C OJMHAKOBBIM 3apsAfOM AaTOMHBIX SZEP.
ATOMHOE SIp0 COCTOMT W3 IPOTOHOB, YUCJIO KOTOPBIX PABHO aTOMHOMY HOMEPY JJEMEHTa, U
HEUTPOHOB, YHCIO KOTOPHIX MOXKET OBITh pa3IMYHBIM.

Kakaplii XMMHUYECKUI DJIEMEHT HMMEET CBOE JIATMHCKOE HA3BaHUE M XMMHMUYECKHN CHMBOJI,
COCTOSIIIIMM 13 OAHOM WJIM Napbl JATUHCKUX OYKB.

3aKOH IMOCTOSIHCTBA COCTaBa SIBISETCS OAHMM W3 OCHOBHBIX 3aKOHOB XMMHM M TJIACUT, YTO B
XMMHUUYECKON peakiuu olliasi Macca BEIIECTB, YUaCTBYIOIIMX B PEAKIIUU, OCTAETCS HEU3MEHHOM,
a UX COCTaB MOXET U3MEHSATHCS TOJIBKO B OTHOLIEHUH UX KOJIMYECTBA U PACIIPEICIICHHUS.

['macut 0 TOM, YTO Macca BEILECTB, BCTYNAKOIIUX B PpEaKIHIO, paBHA MAacce BEIIECTB,
oOpasyromumxcs B pe3yiabTaTe peakiuu. becCropHO, NaHHBIA 3aKOH CIYXUT (yHIAMEHTOM
peleHus J00i XUMUUECKOH 3a1aud. Macchl HCXOAHBIX BEIIECTB M MPOAYKTOB BCeraa OyayT
onvHakoBbl. Eciu B pesynpTaTe peakuuu oOpasyeTcsl ra3, Bbl MOXETE€ HAWTH KOJIMYECTBa
BELIECTBA a3a U IIOCYUTATh €0 MacCy. ITOT 3aKOH HE UMEET UCKIIFOUEHUH.



24. Tlepnoauueckuii 3akoH J[.M. MeHneneeBa siBisieTcss OCHOBOM coBpeMeHHOM xumun. «CBoicTBa
3JIEMEHTOB, a Takke (OPMBI U CBOMCTBA COCIMHEHHM JIEMEHTOB HAXOMSTCS B MEPHOIUYECKON
3aBUCUMOCTH OT BEJIMYMHBI AaTOMHOW MAaCChI 2JIEMEHTOB.

25. BanéHTHOCTh — CIMOCOOHOCTh aTOMOB 00Opa30BbIBATh OMPEICICHHOE KOJMYSCTBO XMMUYECKUX
CBA3€Hl, KOTOpble OOpa3yeT aToM, WM YHUCJIO aTOMOB, KOTOPOE MOXET IPUCOEAUHUTH WU
3aMECTUTh aTOM JIaHHOTO JIEMEHTA.

26. PaznuuaroTr 9eThIpe OCHOBHBIX BHJIa XUMHUYECKOW CBS3U: KOBAJICHTHYIO, WOHHYIO,
METAIJIMYECKYI0O M BOJOPOIHYI0. BakHeillielt xapakTepUCTHKOW aToMa mnpu oOpa3oBaHUU
XUMHUYECKON CBSI3U SIBISIETCA €0 3JeKTpooTpuIaTenbHoCcTh (90) — crocoOHOCTh MPUTITUBATD
AJIEKTPOHBI OT JIPYTUX aTOMOB.

27.9T0 MHOTOKOMIIOHEHTHbIE TeTepo(dasHble CMECH pPa3IMYHOTO arperaTHOro COCTOSIHUS,
COCTOSAIIME W3 CIUIOIIHOW, HENpephIBHON (a3pl (IUCTIEPCHOHHON Cpenbl), W MPEepPBIBUCTON
JTUCTIEPCHO (a3bl B BUJE YACTHUI] PA3IUYHOTO pa3Mepa, (POPMBI U arperaTHOTO COCTOSIHHUS.

JlucnepcHble CUCTEMbI B IPUPOJIE YPE3BbIYAITHO pacpOCTpaHEeHbI U MHOT000pa3Hbl. [IpakTruecku

naro0as peanbHas CUCTEMa XUMUYECKUX BELIECTB SIBISIETCS] JUCIIEPCHOI.

28. B 3aBUCHMOCTH OT COCTaBa M YHCJIa YYACTHUKOB PEAKIUN Cpelr BCEX XMMHUYECKHX MPOIECCOB
MO>KHO BBIJICNTUTH 4 THUIIA PEaKLU: pa3ioKeHUs, COSUHEHNs, 3aMeleHus1 1 oOMeHa. [Ipumepst
peakmumii: CaCO 3 = CaO + CO 2 (peakuus paznoxenus) 2Mg + O 2 = 2MgO (peakuus
coenunenus) Fe 2 O 3 +2Al = Al 2 O 3 + 2Fe (peaxuus 3amemenusi) NaOH + HCl = NaCl + H
2 O. K gaHHBIM TUIIAM MOKHO OTHECTU HE BCE U3BECTHHIE PEAKIIUU.

29. KaTtanu3 — n3MeHeHHe CKOPOCTH XUMUYECKUX PEaKIUil C MOMOIIBIO KaTaIu3aTOPOB.

BemecTBo, KOTOpO€ M3MEHSET CKOPOCTh XMMHUYECKOW peaKIMM, HO CaMO B HEH HE pacXoJyercs.

Karanuz OblBaeT TOJOXKUTENbHBIM (peakius YCKOpAETCA) U OTPULIATENBbHBIN  (peakuus

3amesieTcs). OOBIYHO KaTalM3aTOpaMy HA3bIBAIOTCS BEIIECTBA, YCKOPSIOUIME peakluu, a

BEIIECTBa, 3aMeIomMe peaknuu. JleficTBHe KaTanu3aTopa OCHOBAaHO Ha OCIa0JIeHUU

XUMUYECKHUX CBS3EH B PEAarvpyIONINX BEIIECTBAX.

30. OOpaTUMBIMU HA3BIBAIOTCA PEAKLWH, KOTOPbIE B OJHUX MU TEX K€ YCIOBUSX MPOTEKAIOT B
MPOTUBOIIOJIOKHBIX ~HAaNpaBlieHUsAX. B  ypaBHeHUsX oOpaTUMOCTh OO0O3HA4YaeTCs JBYMS
CTpeNKaMH, OJJHa peakilvs Ha3bIBaeTCs MPSAMOW, a apyras — oOpaTtHoi. [Ipumep: ypaBHeHue
peakuu azora ¢ kucinopogom: N + O 2 NO — Q; ypaBHeHue npsamon peakiun — N + O — NO
— Q; ypaBHeHue oopatHo#t peakinn — NO — N+ O + Q.

31. IloHsiTHE «XUMHUYECKOE PaBHOBECHE» OTHOCHUTCS K OOpaTHUMBIM DPEAKIHSIM, T. €. K PeaKIHsM,
KOTOPbIE OJTHOBPEMEHHO MIPOTEKAIOT B MIPSIMOM U OOpAaTHOM HANpPaBIICHUHU:

npsiMasi peakiusi oopaTHas peakius B oOpaTUMBIX peakiusX B Ha4aJbHbIi MOMEHT BPEMEHH, KOT/1a

KOHIICHTpAIIUS MCXOJHBIX BEIIECTB BEJIMKA, CKOPOCTh MPSMOM peakiuu MakcuMmaibHas. [lo mepe

YMEHBIIIEHUS! KOHIICHTPAIIMU UCXOIHBIX BEIIECTB OHA yMeHbIaeTcss. CKOpOCTh 0OpaTHOM peakiuu,

Ha00OpOT, B HaYaJIbHBI MOMEHT MUHUMAJIbHA U YBEJIIMYMBACTCS TI0 MEpPE HAKOIUICHHS MPOIYKTOB

npsiMOM  peakiuu. Yepe3 HEKOTOpPOe BpeMsl CKOPOCTh MPSMOM peaKUU CTAaHOBUTCS PABHOU

CKOPOCTH OOPAaTHOW PEaKIIUH.

32. DAEKTPONUTUYECKON JUCCOlMaliel Ha3bIBalOT TPOIECC, B XOJI€ KOTOPOTO MOJEKYJIbI
PacTBOPEHHOIO BEIIECTBA pACMHANAOTCS HAa HOHbI B PE3yNbTaTe B3aUMOJACHCTBUSA C
pactBopuTeneM (Bozawl). Jluccorumanusi SBIsETCS oOpaTHMBIM mpolieccoM. Jluccouumanus
00yClIaBIMBaeT HOHHYIO MPOBOJUMOCTH PACTBOPOB AJIEKTPOIUTOB. YeM Ooublie MOJIEKYI
BELIECTBA PACHaJaeTCs HAa MOHBI, TEM Jy4YIlle OHO IPOBOJAMUT IEKTPUUYECKUN TOK U SIBISETCS
Oomnee CUJIBHBIM 3IEKTPOIUTOM. B 001ieM Buae Mpolecc 3JIEKTPOIUTUYECKON AUCCOLUAIUU
MO>KHO IIPEACTABUTH TaK:

KA 2 K+ (katuon) + A- (aHHOH)

NaCl 2 Na+ + Cl-

33. 'mapomm3 (rped. hydor - Boma um lysis - paspyiieHue) - Mpolecc pacHIeTUICHUS MOJICKYII
CJIO’KHBIX XUMHUYECKHUX BEIIECTB 3a CUET PEAKIUU C MOJICKYJIaMU BOJIBI.



B xumum, Kak U B JKHM3HHM, pa3pylIaeTcs yalle BCEro HeCTOWKoe M ciaboe (CTOWKOE M CHIIbHOE

BBIZICPIKUBACT yaap).

34. Heopranuueckue COeIMHEHMs MO COCTaBYy JAEATCS Ha JABE OOJIbLIME TPYMNbl — MPOCThIE U
cinoxHble. [IpocThie BelecTBa COCTOSAT W3 ATOMOB OJHOIO XHUMHUYECKOIO »3JE€MEHTa U
MOJIPA3IEISIOTCA Ha METAJLIbl, HEMETaJUIbl, 6J1aropoHble ra3bl. CII0)KHBIE BEIIECTBA COCTOAT U3
aTOMOB, XMMHUYECKH CBSI3aHHBIX APYT ¢ ApyroM. ClokHble HEOPraHUYECKUE BEIIECTBA MPUHSATO
JIeNUTh Ha CIEAYIOIINE BaKHEUIINE KIIACCHI: OKCHIIBI, OCHOBaHM, aM()OTepHBIE THIPOKCUIBI,
KHCIIOTHI M COJIH.

35. Knmaccudukanus mo KaueCTBEHHOMY COCTaBy, B KOTOPOil B 3aBUCHUMOCTH OT COACPIKAIIHXCS
aTOMOB B MOJIEKYJIE, MOKHO BBIIEIUTH CIEAYIOIIUE TPYNIbl OPraHUYECKUX BEILECTB:
VYTIeBOI0pPOIBI — COCTOSAT U3 aTOMOB yTiiepoa u Bogopoaa Obmas popmyna: CxHy

OcHOBHas 4acTh YTJIEBOJOPO/IOB B IMPHUPOJIEe 3eMIIH BCTpeyaeTcsi B ChIpoi HeTh. Taxoke riiaBHBIMU

WCTOYHUKAMHU YTJIEBOJOPOIOB SIBISIOTCS MPHUPOAHBIN, CIAHIEBBIM W MOMYTHBIH He(TAHOUN ras,

yToJib, TOP(, TOPIOYHE CIIAHIIBL.

VYTraeBoJopo/ibl IPUMEHSIOT B KAUeCTBE UCXOJIHOTO ChIPhS B IPOU3BOJCTBE CAMBIX Pa3HOOOPA3HBIX

U BaXHBIX JJIS 4YEJOBEKAa BELIECTB M MaTepuajoB (IUIACTMACChl, Kay4yyKH, BOJIOKHA, IUIEHKH,

MOIOLIME CPENCTBA, JIEKAPCTBA, KPACUTENN, CTPOUTENBHBIE U TOPHOYE-CMAa304YHBbIE MaTepUajbl U

T.J1.). K OCHOBHBIM THIIaM YIJIEBOJAOPO0OB OTHOCAT: aJIKaHbl, IIUKI0AIKAHBI, aJTKEHbI, IIUKI0ATKEHBI,

aJIKaJIeHBbl, AJIKUHBI U aPEHBI.

36. Metayuibl — TpyIIa 3JIEMEHTOB, B BHJE IPOCTHIX BEIICCTB, OOJAJAIONIMX XapaKTEPHBIMH
METAJNINYECKUMH CBOMCTBAMH, TAKMMH, KaK BBICOKHE TEIIO- U DJIEKTPOIPOBOJHOCTD

37. Koppo3usi MmeTa/Ll10B — paspylieHUE MeTaJJIOB BCJIE/ICTBHE XUMHYECKOT0 Wi
3JIEKTPOXUMHUYECKOTO B3aMMO/JICHCTBUSA 150. c KOPPO3HOHHOM cpenoi. Jns
nporecca KOPPO3uHU cleayeT MPUMEHITh TEPMHUH «KOPPO3UOHHBIN MpoIiecey, a s pe3ylbraTa
npouecca — «KOPPO3MOHHOE paspyueHue». llog koppo3ueil MOHUMAIOT MPOUCXOAAIIEE Ha
MIOBEPXHOCTH JIEKTPOXUMHUUECKOE WIIM XMMHUECKOE Pa3pylIEHUE METAIUIMUECKOTO MaTepuana.

38. DnekTponn3 — (U3UKO-XUMHUYCCKUH MPOIIECC, COCTOSIIMHA B BBIJCICHHM Ha 3JICKTPOAAX
COCTaBHBIX 4acTe pPacTBOPEHHBIX BEILECTB WM APYTUX BEIECTB, SBJSIOLUIMXCA PE3YIbTATOM
BTOPUYHBIX PEAKIM Ha 3JIEKTPOJIaX, KOTOPbIM BO3HUKAET MPH MPOXOXKICHUU SJIEKTPUUECKOTO
TOKa Yepe3 pacTBOp JHOO PACIUIaB AIIEKTPOJIUTA. DJIEKTPOIHU3 SBISETCS OJHUM W3 JIYUIIHX
CIoco0OB 30JI0YEHUSI MITU TIOKPHITHUS METallla MEAbIO, 30JI0TOM.

39. Hemerasmibl — BemiecTBa, o0iajaoiiMe HEMETAJUIMUeCKMMHU CBOMCTBAMHU U HaXOASIIUECS B
IpaBOM BepxHeM yriy Tabmuubl MenaeneeBa. OTKpbITHE HEMETAIJIOB IPOU3OLLIO
CPaBHHUTEIHHO HEAaBHO, B OTVIMYMHM OT METAIJIOB, KOTOPhIE M3/laBHA M3BECTHHI YeloBeKy. B
HACTOSLIEE BPEMS OTKPBITO 22 HEMETAJUIMYECKUX JIEMEHTA.

40. HemeTamnbl — mpocThie BELIECTBA, HE MPOSBIAIONINE METAJUIMYECKUX CBOWCTB, MMEIOIIUE
0oJbI110€ CPOACTBO K 3JIEKTPOHY, BBICOKHE 3HAYCHUS OTHOCHUTEILHOM
INEKTPOOTPULATENBHOCTH, CrocoOHBIE HPOSIBIATH OKHCJIUTEIIbHbBIE CBOIICTBA.
OxucnuTeNnbHbIe CBOWCTBA — CIIOCOOHOCTh aTOMa MPUTATHUBATH K ce0e IJEKTPOHBI.

41. Opranuyeckue KUCIOThl — OpPraHn4YecKhe BEUIeCcTBa, MPOSBISIONINE KUCIOTHBIE cBolcTBa. K
HUM OTHOCSTCS KapOOHOBBIE KHCIOTBHI, cojepkaimue kapOokcuibHyto rpynmy -COOH,
cynb(OHOBBIE KUCIIOTHI, copepkamue cyinbdorpynmy -SO 3 H u Hekoropsie apyrue. CaMbIMu
U3BECTHBIMU OPraHMYECKUMHU KHCIOTaMHU SIBISIOTCA YKCYCHasl, JUMOHHAs, MOJIOYHaf,
MypaBbHHasi, OCH30Has, [aBeseBas u s0mouHas. Heoprannyeckue (MHHEPATbHBIC) KUCIOTHI
— HEOpraHMYecKHe BEIeCTBa, 00JaJaroIIue KOMIUIEKCOM (PHU3UKO-XUMUYECKUX CBOICTB,
KOTOpbIE MPUCYIIH KUCIOTaM. BelecTBa KHUCIOTHOW MPUPOABI U3BECTHHI Il OOJIBIIMHCTBA
XMMHUYECKHX 3JIEMEHTOB 32 UCKJIIOUEHUEM ILIEJIOYHBIX U MIEIIOYHO3EMEbHBIX METAJLIOB.

42. Tunmanoe am¢pOTEepHOE COCTUHEHHE — BOJA, KOTOpas HE3HAYUTEIHHO JWCCOLMHUPYET: U B
MPUCYTCTBUHM KHUCJIOTHI BeAeT celsi Kak ocHoBaHue (mpuHumaeT H +), a B mpucyrcTBUH



OCHOBaHUSI — Kak kuciora (otmaetr H +). B opranndeckoii XuMuu TUNUYHBIE aM(OTEpHBIE

COCIIMHEHUS — AaMHHOKHUCJIOTHI, oOmas (opmyna KOTOPBIX IS a-aMHHOKHCIOT TaKOBa:

NmenHo aM(OoTepHOCTh aMHUHOKHUCIIOT O0YCIIOBIIMBAET WX Hanbolee XapaKTepHbIE CBOHCTBRA.
Cpeny HEOpraHUYECKUX BEIIECTB aM(pOTIPHBIMH SBISIFOTCS OKCHJIBI U THAPOKCHIBI T13-3JICMEHTOB.
Hanpumep: okcHUIbl ¥ THIPOKCHUIBI ITUHKA, aTIOMUHUS, OSPHIUTHSI U JPYTUX DJIEMEHTOB, a TaKKe
OKCHUIBI W THIPOKCHUIBI HEKOTOPBIX [3-2JICMEHTOB. AMQOTIpPHBIC COCAMHEHUS B PEAKIUU C
KHCIIOTOHM BeAyT ce0si KaKk OCHOBAHUS, B PEAKIIMU C OCHOBAHHSI BBICTYIAIOT B POJTH KUCJIOT.

43. 'eHeTHYECKUM HA3bIBAIOT PsJ] BEHISCTB MPEJACTABUTENEH pPa3HBIX KJIACCOB, SIBIISIOIIUXCS
COCIIMHEHUSIMU OJHOK0 XHWMHYECKOTO DJJIEMCHTA, CBS3aHHBIX B3aUMOIIPEBPANICHUSIMHU H
OTpaXKaIOIKX OOLUTHOCTH MPOUCXOXKICHHUS ATUX BEIIECTB WIIM UX TCHE3HC.

44, B nactosiee BpeMsi XMMHUYECKOE IMPOM3BOACTBO SIBISETCS OJHON W3 BEAYIIUX OTpacieit
TSOKEJION MPOMBIIIIEHHOCTH, UTPAET OTPOMHYIO POIb B CEIbCKOM XO3SUCTBE, Pa3BUTHH
MPOW3BOAUTENBHBIX CHJI M B oOecredyeHWH moTpedHocTe obmectBa. [Ipogykius,
BBIITyCKaeMasi XUMUYECKOW MPOMBINIICHHOCTBIO OUY€Hb pPa3HOOOpa3Ha W BKIIOYAECT B ceOs
HECKOJIBKO JIECSATKOB THICSY PA3TUYHON MPOAYKIIUH.

45. OcHOBHasI 1IeJIb XUMHU3AIUHN CEIHCKOTO X035MCTBa — O0EeCIedeHnue pocTa MpOru3BOJICTBA,
yIydIIeHHEe KadecTBa W MPOJJICHHE CPOKOB COXPAHHOCTU CEILCKOXO3SIMCTBEHHON MPOIYKIIHH,
MOBBINICHHE 3PPEKTUBHOCTH 3eMJICACIINUS U )KUBOTHOBOJICTBA.

46. JIekapcTBa, KOCMETHKA, OBITOBAas XWMHS, MHOTHE TMHIIEBbIe O00AaBKH, BEIIM IEPBOM
HEOOXOJIUMOCTH — BCE 3TO MOJIYYEHO C MOMOIIBI0 XUMHUYECKHX BEIIECTB U MX peakiuid. Poib
9TOW HayKH OOJBIEH YaCTHIO TOJOKUTENbHA. W THib OECKOHTPOIBHOE €€ MCIOJIb30BaHNE B
OTpaciIsIX NOTPEOUTETHCKOTO PhIHKA MOXKET HAHECTH BpE/.

6.4 Ilpumepsbl TEM KeiicoB
1.IloTenyienne KIMMATA U BbICBOOOK/IEHHE FA30BbIX THIPATOB CO JIHA OKeaHa.

[IpuunHa - BEICBOOOXKIEHHE METaHa U3 TIyOWHHBIX CJIOEB C MOPCKOTO JHA. DTO MOXKET MPUBECTH K
KJIMMAaTH4YeCKOM KatacTpode, mperynpexaaroT ydeHsle. Kak paboTaer 3T0 «pyXbe», IPU KaKUX
YCIOBUSIX OHO MOJKET «BBICTPEIMTH» M K KakKUM IOCIEACTBUSIM 3TO IPHUBEAET, JaBaiiTe
pazoupatbcs.

— Ortkyna ke BO3HUKAeT MapHUKOBBINA 3pdeKT?

MeTtaHruapaTHoe py’Kbe - Hay4Has FMI0Te3a 0 pe3KOM U3MEHEHHUH KiiumaTa?
— Haiiaure u mpoananu3upyiite NpupoaHbIe KaTacTpoQbl
— Kakue «+» u «—» BBl BUIUTE?

2.byaymme MaTepuaJIbl /151 AaBUA-, MAILIKHO- U IPUOOPOCTPOCHHUHI.

Matepuransl ¢ ylaydIICHHBIMU 3KCIUTYaTallMOHHBIMH CBOMCTBAMM, BBICOKOIPOYHBIE M IIPU 3TOM
JIETKHE, YCTOMUMBBIE K U3HOCY, AABJICHUIO U PA3JIMYHbIM BUJIAM U3JIYUYEHMsI, HY’KHBI U1 Pa3BUTHUSA
MIPAKTUYECKH BCEX OTpacied 3KoHOMUKU. Hampumep, B CyJ10- U MalIMHOCTPOCHUU BOCTPEOOBAHBI
JeTKMe M HW3HOCOCTONKME MaTepuaiabl, HEOOXOJUMBbIE MJi1 CO3JAaHMsI DSJEMEHTOB OOLIMBKU
KOHCTpYKUui. Benyrcs pa3paboTku Ui aBHAIMOHHONM M aBTOMOOWJIBHOM MPOMBIIIJIEHHOCTH,
HalleJIeHHbIE HAa YMEHBIIEHHE Beca JIeTajel Py OJIHOBPEMEHHOM COXPAaHEHUH NMPOYHOCTU KOpIyca
U ero yacTeil, CHIKEHHUS pacxo/ia TOIUIMBA, YIYYIlIeHHs KayecTBa aBTOMOOMIIBHBIX KPacOK M Macell.
— Haiigyt 11 cBO€ MpUMEHEHUE HAHOAJIMAa3bl, KaK YIJIEPOJHbIC MAaTepHaNbl CO CTPYKTYpPOid
ajMasa ¥ XapaKTepHbIM pa3MepoM Kpuctaumra 10 10 Hm?
— IIpumenenue yriepoausix HaHOTpYOOK (YHT)
—  @ymnepeHbl — XUMUYECKUE COEJUHEHUS — IPUMEHEHNE B MEAUIIMHE
— Haiigure nomonHuTenbHY0 HH(OPMAIMIO O NPUMEHEHMU HOBBIX MaTepHalloB B aBHa-,
MAaIIMHO- U IPUOOPOCTPOCHUHN



3.HoBble MaTepuaJibl 1JI51 COJTHEYHBIX OaTapeid.

Ousuku u3 cankT-mnerepoyprekux UTMO u AndepoBCKOro yHUBEPCUTETa BMECTE C UTATbSIHCKUMU
KOJUleraMu pa3paboTaid TaK Ha3bIBa€Mble IIEPOBCKUTHBIE COJIHEYHBIE D3JIEMEHTBI, KOTOpPbIE
NOBBIIAIT 3()(PEeKTUBHOCTh CONHEUYHbIX Oartapei, pacckazanu PMA Hooctu B MunucTepcTBe
HayKH U BbIclIero oOpa3oBaHus. [lo MHEHHIO crieIMaINCTOB, TAHEJIU U3 NEPOBCKUTA B 0003PUMOM
OyaylieM MOTYT 3aMEHHUTh MPUBBIYHBIE KpeMHHEBble. OHU JOBOJBHO MPOCTHI B U3TOTOBJICHUH U
CITOCOOHBI BBIPA0ATHIBATh TO K€ KOJIMYECTBO JIEKTPOIHEPTUU C TOU KE TUTOIAIH.

— Hcnonp3oBaHUE COTHEUHBIX OaTapeit

— Kakue BemiecTBa UCTIOIB3YIOT JUTsl MPOU3BOICTBA OaTapeit?

— XapaKTepucTHKa raJIor€HUIHbIX IEPOBCKUTOB

— Kakue «+» u «—» Bbl BUIUTE UCIIOJIB30BAHUS COTHEUHBIX OaTapeii

— Taxue conneunsle 6aTapen MOTyT OBITH OoJiee JIeMIeBbIMU, THOKMMH M 9KOJOTUYHBIMU, YEM

TpaAUIMOHHbIE KPEMHUEBBIE?

4.JlexkapcTBa HA OCHOBE PACTUTEIbHBIX MPENaApPaToOB.

JlekapCTBEHHbIE CpPEICTBA PACTUTEIBHOIO IPOUCXOXKICHUS SIBISIOTCS BOCTPEOOBAaHHOW Ha
OTEYECTBEHHOM (hapMaIleBTUUECKOM pBbIHKE NPOAYKLHMEH, O YeM CBHJIETEIbCTBYET IOCTOSHHO
MIPOTEKAIOIINI IPOLECC UX PETUCTPALIUU U NIEPEPETrUCTPALIUH.
— CoBpeMEHHOE COCTOSHHE BOMNpOCa KIACCU(PUKALMM M CTAaHIAPTU3ALMM JIEKAPCTBEHHBIX
¢dopm B PO?
— CoBpemeHHbIe TpeOOBaHUS K KAuyeCTBY JIEKAPCTBEHHBIX CPEJACTB  PACTHUTEIBHOTO
IPOMCXOKACHUS
— PaccmaTtpuBaete 1M BBl pacTUTENbHBIC IIpemaparbl Ui JIeYeHHs 3a00JIeBaHUl Kak
albTepHATUBY CUHTEeTHYECKUM? B uem ux npeumyiectso?
— 3HaKOMBI JIM BHI C JIEKAPCTBEHHBIMHU CPEJICTBAMU Ha OCHOBE pacteHuit? Kak onu paboTtaror,
KaKOB MX MeXaHu3M jeiicTBus? EcTh Jin noka3zarenbHas 06a3a U KIMHUYECKUE UCCIIEJOBAHUS
Ha 3Ty TeMy?
S5.XumMu4ecKkHe 3JICMEHTBI B )KU3HH YeJI0BeKa.

B opranm3zMe uenoBeka OOHApYyKeHO 86 XWMHUYECKUX OJJIEMEHTOB TMEPUOJUYECKON CHUCTEMBI
MeHneneeBa, KOTOpPbIE€ TMOCTOSHHO MPHUCYTCTBYIOT, M3 HHUX 25 HEOOXOIWMBI IS HOPMaJIbHOU
KHU3HEACATEIILHOCTH, 18 U3 KOTOphIX abcooTHO, a 7 mone3Hsl. [Ipodeccop B.P. BunbsiMc Ha3zBan
WX 3JIEMEHTAMHU KU3HU.
— B cocraB BemiecTB, yuacTBYIOIIUX B PEAKIUAX, CBA3AHHBIX C KU3HBIO KJIETKH, BXOJAT BCE
U3BECTHbBIC XUMUYECKHE 3JIEMEHTHI, OOJBIIMHCTBO U3 HUX 3TO ...7
— Kak oTpaxkaeTcst HeIOCTaTOK MUTATEIHHBIX BEIIECTB
— Kakue «+» u «—» Bbl BUAUTE €ciu OyJeT N30BITOK WM HEIOCTATOK XUMUYECKUX BEIECTB B
OpraHu3Me 4ejoBeka?
— Ilpennoxure paryion TUTaHUS sl 0aTaHCHPOBAHHOTO COACPKAHMSI BEIISCTB
6.BomopoaHasi JHepreTuka.

Pa3BuTtHe «3enéHoil» HSKOHOMHUKH, COKpalleHHe oO0beMa moTpebieHuss HedTenpoayKTOB
00yCIIaBTUBAET aKTUBHOE Pa3BUTHE BOJOPOJHON IHEPTeTUKH BO BCEM MHpPE. DKCIEPTHI CUUTAIOT,
YTO YK€ B HEJAJIEKOM OyAyIleM 3TO MO3BOJIUT JOCTHYH SKOJIOTMYECKH YHCTOTO MPOU3BOJCTBA U
TpaHCNIOPTUPOBKHU. Ha ceroaHsmHuii 1eHb BOJOPOAHBIE CTPATErMH YTBEPKACHBI YKe B 26 cTpaHax
Mupa. Pa3BuBaroiuecss U pa3BUTble rOCyAapCTBa 3aWHTEPECOBAHBI BO BHEAPEHHUU BOJOPOAA Kak
OCHOBHOT'O MHHOBAIIMOHHOTO BUJAa TomuBa. [loaTomy yxe ceifuac co3gaHo 00JbIIOE KOJTUYECTBO
MUJIOTHBIX MPOEKTOB JIJIsl MACIITAOHOTO MPOU3BOJICTBA BOJOPOIa BO MHOTHX CTpaHaX MHpA.

— MHccnenyiite Bompoc — Kakwme cCymecTBYrOT CrMocoOOB TOJy4e€HHS BOAOPOAA ISl HYXKI

SHEPIreTUKU



— Omnpenenute OCHOBHBIX MOTpedUTENEl Bogopoaa
— CoctosiHHE BOTOPOAHOM SHEpreTHKHU B Poccun?
— KiroueBsle IpoeKThI 110 MPOU3BOACTBY Bojopoaa B Poccun
— IlepcnekTuBsl pa3BUTHS BOAOPOJAHONU SHEPTETUKHU
Keiic Nel. «Bonoponomoduniam — mar B Oyayiee»
Astomobumu Honda FCX Clarity Ha BOJOpOAHBIX TOIUIMBHBIX 3JE€MEHTAaX €3[4T MO JI0poram
EBponsr ¢ 2009 roma. B 2011 romy Honda mpucoeamHmmack K €BpONEHCKOMY ITapTHEPCTBY
skonoruuHoil sHepruu (Clean Energy Partnership), mocie wero BbIBena Ha MEpBBIH IIaH
MIPOM3BOJICTBO IKOJIOTHYECKH YUCTHIX aBToMoOmien. A Ha Ilstom MockoBckoM MeXayHapoaHOM
aBTocanone BA3 mpencraBui cBoro HOBUHKY «Jlama-AHT3m» ¢ OaisioHaMu BOJOPOAA U KUCIIOPOJa.
— Iloyemy MHOTHE aBTOMOOWMIIBHBIE KOMITAHUH pa3padaThIBalOT aBTOMOOWIIH, paboTaronye Ha
BOJIOPOJHOM TOILIUBE?
— Kak BbIxJIOTIHBIE Ta3bl aBTOMOOWIIEH, pabOTAIOMIMX HA YIJIEBOJOPOJIHOM TOILIUBE, BIUSIOT
Ha 37I0pOBbE YEJIOBEKA?
— Kaxkue «+» 1 «—» BbI BUIUTE Y BOJIOPOIOMOOHIIEH?
— Haiigure nonmomHUTENBHYIO HHGOPMAITUIO 00 UX YCTPOMCTBE.
— FEcnu B Bamell cembe WM y BallMX 3HAKOMBIX €CThb aBTOMOOWIIH, MOJCUUTANTE, CKOJIBKO
NpUOJIM3UTENIBHO JUTPOB OCH3MHA, ra3a U KAKOH MAapKU HCIIOJIb3YyeTe €KETHEBHO.
— Kakue BemecTBa U B KaKOM KOJIMYECTBE MOT'YT HAaXOJIUTBHCSA B BBIXJIOIHBIX Ta3axX BalllUX
aBTOMOOMIIEH?
Keiic Neo2. «XJ10p B )KM3HHU 4YeJIOBEKA)
B Snonun oOweamHeHHBbIMU cuiiaMu HanmoHanbHOTO HHCTUTYTa 310poBbi U [IpedextypHoro
yHuBepcuteta Cua3yoku ObUIO MPOBEJEHO UCCIIE0BAaHUE. YUEHbIE BBISCHUIIM, YTO €CTECTBEHHbIE
OpraHHYEeCKHEe BEIIeCTBAa BCTYMAIOT B PEAKIUIO C XJIOPUPOBAHHON BOAOW HM3-TIOJ KpaHa, 00pasys
OTIACHbIE COEIMHEHUS, KOTOPhIE MOTYT CIY)KUTh IPUYMHOMN paka. Takue COeUHEHNs Ha3bIBatOTCs
MX, 10 ectb «MyTareH ukc» unm «Hens3BeCcTHbINM MyTaren».
[Ipennoxute cnocoObl YMEHBUIEHHS! SIIOBUTOTO BIIMSHUSA XJIOpa B IMUTHEBOH BOJAE Ha OpraHU3M
YeJ0BeKa.
— Hcxonst w3 cBoed JKM3HEHHON TMPaKTUKH, NPUOIM3UTENBHO pacCUUTalTe, CKOJBKO
XJIOPUPOBAHHOM BOJIbI BBl UCIIOJIB3YETE B TEUEHHUE JIHA U ISl KAKUX Lesein?
— Kaxwue opransl uenoBeka 0oJibIlIe BCEro CTpagaloT OT BO3AeHCTBUS Xopa?
— Kak Biusier xsopupoBaHHas BOAA HA YEJI0BEKa MPU KyIIaHUU?
— Haiinure nononHuTeNnbHYI0 HHGOPMALIKIO O 3aMEHE XJI0pa MpHu 00e33apaKMBAaHUH BOIBL.
— HWccnenyiite pa3nuuHble TOBapbl OBITOBOM XUMUU B CBOEM goMe. CoOCTaBbTE CIHCOK
XJIOPCOJEPKAIIUX COSAMHEHUH, YKAKUTE MEPhI 0€30IaCHOCTH NP paboTe ¢ HUMHU.
Keiic Ne3. Meran
[loBbIlIeHNE KOHIEHTpPALMM HEKOTOPHIX Ta30B B aTMochepe MOKET MPHUBOJUTH K I100aJIbHOMY
MOTEIUICHUIO - TaK Ha3bIBAEMOMY <«IapHUKOBOMY 3(dekty». [loxkanyil, Hambosiee BaXKHBIMU
«mapHUKOBBIMH Tazamm» sBIsIIOTCS CO2 m CH;. Metan BO3HHMKaeT Tpu aHa’poOHOM (T. €.
MPOUCXOIAIEM B OECKHUCIOPOAHOM cpese) pacraje OpraHMYeCKHX BELIECTB; Iy3bIPhKM METaHa
o0pa3yloTcsi B OOJIOTUCTBIX MECTHOCTSX, 3a 4YTO OH TOJY4YMJI Ha3BaHHE «OOJOTHBIM Ta3».
3aroryieHHbIe MOJIs (HallpuMep, PUCOBBIC MO BO BpeMs CeBa) SBJISIFOTCS MCTOYHHUKOM OOJIBIIOTO
KOJIMYeCTBAa MeTaHa. J[pyrMM HCTOYHMKOM METaHa SIBJIAFOTCS KBAayHbIE YKMBOTHBIE, TaKHe, KaK
KOPOBBI, OBLBI M KO3bI, MHIIEBApUTENIbHAsI CUCTEMa KOTOPHIX YCTpPOEHa OCOOBIM 00pa3zoM uis
NepeBapyUBaHUs TPaBSIHOM MUIIU: KOHEYHbIE MPOIYKThl MeTaboiM3Ma COoAepKaT MEeTaH, KOTOPbII
BbIIIENISIETCS B aTMOC(epy. DTO NPUPOJIHBIA MPOLECC, XOTS KOJIWYECTBO JOMAIIHUX >KUBOTHBIX
3aMETHO BBIPOCIIO 3a MOCJIETHUE JBa cToJIeTHsA. bonee Toro, coctaB KOPMOB CYIIECTBEHHO BIIUSET
Ha KOJIMYECTBO 00PA3yIOIIErocsi MeTaHa.
— Cdopmynupyiite rUIOTE3Y BBIACICHHUS METAaHA JIFOIbMHU.



— Kak konuuecTBo MeTaHa, 3aBUCUT OT KOJIMUYECTBA HACEJICHUS TUIaHEThI?

— Uro sBiIsieTCSl ICTOYHUKOM BBIJICJIEHUS] ME€TaHa B aTMochepy?
Keiic Ne 4.
B navane XIX Bexka B AHMIMM CTaJIM MOJHBIMU IUIAllM M3 BOJOHENPOHUIIAEMOW TKaHH,
Ha3bIBAEMbIC MAKMHTOIIAMH. JTO HA3BaHWE OHM IOJYYWIM B 4YECTh AHIVIMHCKOIO XHMHKA U
nzobperarens Y. MakuHTOImIA, MPEJIOKUBIIETO MPONMUTHIBATH IUIAIIEBYI0 TKaHb PAaCTBOPOM
HaTypaJIbHOTO Kaydyka. OJHAaKoO Ha COJHIEC TAKUE IUIAIU CTAHOBWIIMCH JIMIIKMMH, & B MOPO3HYIO
[Oroly — JIOMKMMHU. OTH HEJOCTATKU YCTpaHWI JApyrod Bwlaaromuiics anrinuuanud Y. ['yabup.
[ToueMy nameBast TKaHb UMEJIAa TAKUE HEJOCTATKH.

— Ilpennoxwure cnocod ycTpaHEeHHUs UX, MTOBTOPUB OTKphITHE Y. I'ynbupa.

— Kak Ha3bIBaeTcs 3TO coefuHeHUE?

— Hanummute cTpykTypHYIO (POPMYITY 3TOTO BEIIECTBA.
Keiic NeS «HenmonpaBumasi ommoka»
B ¢upme TOO «Kackan-2» mpu 3akauke raza B Oa/IOHbI, HE 100OAaBUJIM BEIIECTBO, KOTOPOE
MpUJaeT 3amax JoMallHeMy rasy. ['a3 Obul JOCTaBlieH B OAHY M3 KBapTUp U MpHU 3TOM OalljioH
npomnyckai. Yepes cyTkH Bce KUIIbLIbI OKa3aIuCh B OOJIbHULIE

— Hwmeer nu npupoaHblii Ta3 nponad U OyTaH 3anax?

— Kakylo HemonpaBumyo OmIHMOKY COBEpIIMIM PAOOTHUKM Ta30BOM CTAaHIMU TPH 3aKayKe

ObITOBOTO raza’?

— Kakoe BelecTBo NpuaaeT 3anax JOMallHeMy ra3y?

— Mosket 1 000HSIHHE YeJIOBEKa yJIOBUTH T'a3 0e3 3amaxa?

— Kaxum nprubopom MOKHO JOKa3aTh MPUCYTCTBHE T'a3a B KBAPTHPE, €CJIM OH Oe3 3amaxa’?

6.5 Pemenue 3axau
3agauda 1. OtBeT: 28r.
3amaua 2. OtBer 17, 61
3amayga 3. OtBer: 2,34%
3amaua 4. OtBet:77,%
3amauga 5. OtBeT: 51 Ma Boabl 1 9 T BeliecTBa
3agada 6. OtBeT: 240 T.
3amaua 7. OTBeT:
3amaua 8. OtBeT:60T.
3amaua 9.0T1Ber34,4r.
. 3agava 10.01BeT:339,33 x/[x
. 3amaua 11.01BeT: 59.54 1.
. 3agada 12.0tBet: 2Ca+ O, =2CaO+ 1270 x/x
. 3agauva 13. OtBeT: 132,51
. 3agaua 14.0t1BeT:301
. 3agauya 15. OtBeT:29751
. 3agaua 16.0t1BeT:13.2811.
.3agaga 17.0tBeT: m HCOOH=3,942r; m=CHs+ COOH=6, 858r
. 3agaua 18.01BeT:
. 3agada 19. OrBeT: CoHgO2-O3THACHT THKOIE
. 3agaua 20.01BeT:33,611
. 3amaya 21. OtBert: 5 monb(CO) 3anumaror V 11.21, 56r CO 3aiimyt 44,8 1
. 3agaua 22. OtBeT: 4VI b o3navaer — 4 nepuoa, VI rpynmy noO04YHYO MOATPYIIITY;
. 4VIII b o3nauaer- 4 nepuoxn VIII rpynmna modounas moarpymnma; 61 b — 6 mepuon 1 rpynma
noboyHast noarpymnma; 611 b- 6 nepuon Il rpynna nobounas noArpymna.
. 3agauva 23. OtBet: Burne6 u llleene oOnapyxun okcanat kambius CaC,o04
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25.3agauya 24.0tBer. Hekoropble cOMM, JErKO OKHUCISIONIUECS XJIOPOM, KAaKOBBI: KHUCIBIN
cepuuctokucibiii Hatpuih NaHSO3, cepHoBaTucTokucibii Hatpuit Na2S203, cepHUCTBIE
COEIIMHEHUS KalbIHsl, IByXopuctoe ojaoBo SnCl2 u ap.

26. 3amaua 25. OtBet: A- 9,28 xJIx

27. 3anaua 26. OtBeT: B) kapOoHaT Kamwsl.

28. 3amava 27. OtBer. b) 3-meTnn-2-3TmnOyreH-3-oBasg kuciora; B) 2-meTun-3-3TmnOyTeH-3-
OBasi KUCJIOT.

29. 3anaga28. OTBeT: Macca MoJy4eHHOTO OKCHa Maruus pasHa 60r, TUI peakul COeTUHEHHUS.

30. 3agaua 29. OtBeTt: 2Al + 3Cl; — 2Al Cl3; Al + 02— Al,03;  2Al + 3S— AlLS3;  2Al+
3|2—> 2Al 13;

31. 3agaua 30. OTBeT: a) MOHHAS; O) KOBAJCHTHAs HEMOJSpHAs; B) MOHHAS; T')KOBAJCHTHas
TOJISIpHASI.

32. 3amava 31.01Bet: GeOy; Ge(OH);

33. 3amaua 32. OtBet: ['epmanuii HanOoJIbIIIEE CXOICTBO OYIET UMETh CO CBUHIIOM, TaK KakK OHHU
HaxoIATCsl B OJHOW TpyIIle NEPUOJUYECKON cucTeMbl. HauMeHsblee CX0ACTBO C KaJIMHUEM,
MTOCKOJIBKY y KaJIMHsI MAKCUMaJlbHasI CTETICHb OKUCJICHUS +2,
y repMaHus, CBUHIIA U radHus +4.

34. 3anaua 33.0tBet: CUuCly+ 2KOH — Cu(OH); + 2KCI, tun peakuuu oOMeHa.

35. 3amaua 34. OtBer. 134.4 11

36. 3amaga 35. OtBet:2, 125 r. conu noABepriiack pazaoKESHUIO

37.3amava 36.0t1Bet:I'maponusy Oymer moaseprarbes coib B)NapS. Cynbdum HaTpus — COJib,
oOpa3oBaHHas CWJIBHBIM OCHOBAaHHEM M CJIA00W KHCIIOTOM, IOJBEPracTcs ruIponu3y 1o
anuony: S>+ HOH2 HS "+ OH

2Na++ S* + HOH 2 Na+ + HS "+ Na+ + OH —
Na,S + HOH 2 NaHS + NaOH I'maposms mo aHuoHy, cpeia IMeliovHas, JJaKMyC OKPacHTCS B
CUHMUI IIBET.

38. 3amaua 37.01BeT: kucnas conb-CaH,POy+ ; xuciorHeiid okcua-CrOs+ ; neTydee BOJOPOIHOE
coequnenneNHs+

39.3amaya 38. Oter: 4 — ruapokcua smtusa-LIOH; 1—kwucnas  comp-Ca(HS)y; 6-
HecoseoOpa3zyroumit okcua-CO

40. 3amaua 39.01Bet: OcymiectBuTh npeppaiienus: Ca — CaO — Ca(OH)2 — Ca(NO3)

2Ca+ 02 =2Ca0

CaO + H20 = Ca(OH)2

Ca(OH)2 + 2HNO3 = Ca(N03)2 + 2H20.
3anaua 40. OTBer:

41.1) Na,O + H,O — 2NaOH (peakrus COEIMHEHU);
2) 2NaOH + Cu(NO3); — Cu(OH), + 2NaNO; (peakmus obmeHa);
3) Cu(OH), + H,SO4— CuSO,4 + H,0 (peakius oomMeHa).

42. 3angava 41.0tBetr: Kak pazmuunth pactBopel Ca (OH) 2w KOH. Ecnu moayte B 3T
pPacTBOpPHI Yepe3 TPYOOUKY, PaCTBOP C TUAPOKCHIOM KaJIbIIUS TIOMYTHEET.

43.Ca (OH) 2 + CO2 ----- > CaCO3 + H20 (CaCO3 - mnoxo pacTBOpUM B BOJI€ U BBINAJIAET B
0CaJIOK - MYTh) .

44.2 KOH + CO2 ----- > K2CO3 + H20 (K2CO3 - noraii, XOpouio pacTBOPUM B BOJIE U MyTH HE
oyner).

45. 3anaya 42. OTBerT:

46. C nomonipio MHAUKATOpa -nakmyca. [IpoOupka ¢ cepHON KUCIOTOM OKpacuUTCsl B KpacHbBI
I[BET, TPOOUpPKa ¢ Cylb(aToM HATPUs — IIBET JIAKMYca HE U3MEHHUTCS ((PUOJIETOBBIH).

47.2) Ilpu noGaBieHuu nMHKA. B mpoOupke ¢ cepHOi KUCIOTOM OyeT BbLAEHAThCS Ta3: Zn +
H2S04 = Z11S04 + H2 B npoOupke ¢ cynbpaToM HaTpus - USMEHEHHH He OyeT.



48.

49.

50.

ol.

52.

3amaga 43. Ortser: Ilogbepute K TEKCTY MNPaBUIBHBI TEPMHH OIPEACICHUS TOHSITHS:
M30MEpbl, TOMOJIOTUYECKHM ps, CTPYKTYpHbIE H30MEpbI, TpaBUaAlbHAs HOMEHKIATYpa,
H30MepHsl.

3amaua 45. OtBer: KpaxmanbHbI KIEHUCTEp M TIHLEpUH. /[l omnpenesneHus MOXKHO
BOCIIOJIB30BAThCS XapaKTEPHOM I Kpaxmalla peaklue ¢ HooMm.

OmneiT. B kaxayro nmpobupky mobarisieM 1o 2 Karum pacTBopa Moma. B ogHo#t 13 mpoOupok
HaO/o/laeM CHHEe OKpalllMBaHWE, 3HAUYUT 3/1€Chb HaxOoJIWiCs KpaxXMajlbHbIH KJeHcTep.
['muuiepuH He AaeT BUAUMON peaKinu.

3agaya 46. Kak ONBITHBIM MyTEM pa3IWYUTh Caxapo3y M TIoko3y? Hamummre ypaBHEHHS
pEaKLHUid.

OtBeT:PacTBOpBI TIIOKO3BI M Caxapo3bl MOKHO pPAacloO3HAaTh NpPU TOMOIIM aMMHAYHOTO
pactBopa okcuua cepebpa (peakumsi "cepeOpsinoro 3epkaina'). [mokoza o0Opasyer ocaziok
cepeOpa, a caxapo3a He Bcrymaer B peakuuto. CH20H — (CHOH)4 — COH + 2 [Ag
(NH3)2]OH = CH20H - (CHOH)4 - COOH + 2Ag|+ 4NH3 + H20. TI'moxo3a
B3aUMOJICHCTBYET C TMAPOKCUIOM MEIU C TOSBIEHUEM CHUHETO OKpallluBaHUs pacTBOpa, a
caxapo3a He BCTYINAET B PEAKLUIO.



