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INVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O IPE/IMETA

JIMHHOCTHBIE PE3YJIbTATHI

B cooTBeTcTBUM € CHUCTEMHO-JIEATEIBHOCTHBIM TMOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTaTOB OCBOEHUS MpeaMeTa «XHUMHs» Ha YPOBHE CPEAHEro OOIIEro
00pa30BaHus BbIIEJIEHBI CIEAYIOIINE COCTABIISIOIINE:

— OCO3HaHHUE O0YUYaIIUMHUCA POCCUNCKON IPaXKJaHCKOM UIEHTUYHOCTH;

— TOTOBHOCTh K CAMOPa3BUTHUIO, CAMOCTOSATELHOCTU U CAMOOIIPEICIICHUIO;

— HaJu4Me MOTHBAILMU K 00YUEHHIO;

— TOTOBHOCTh U CIIOCOOHOCTH OOYYAOIIUXCS PYKOBOJICTBOBATHCS MPHHSITHIMUA B
oO11ecTBe MpaBUIaMyd U HOPMaMHU MTOBEACHMUS;

— HaJIM4YKe MPABOCO3HAHUS, IKOJIOTUYECKON KYIbTYPbI;

— CIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH KU3HEHHbBIE TIJIaHbI.

JlnyHocTHBIE ~ pe3ydbTaThl  OCBOEHUA  Mpeamera  «XHUMHUS»  OTPakaroT
c(OpMHUPOBAHHOCTh  OTbBITA  TO3HABATEJIBHOW W  MPAKTUYECKOW  JEATEIHHOCTH
o0y4armuxcs B Ipolecce peann3aiud 00pa3oBaTeIbHON e TebHOCTH.

JlnyHocTHBIE ~ pe3ynbTaThl  OCBOEHHUSA  Mpeamera  «XHUMHUS»  OTPakaroT
cOpMHUPOBAaHHOCTh  OMbITA  [O3HABATEJIbHOM M  MPAKTUYECKOM  JESATEIbHOCTH
o0Oy4JarIuxcs B MpoIlecce peain3alui 00pa30BaTeIbHON ACSITEIbHOCTH, B TOM YHCIIE B
YaCTH:

1) rpa:xaaHCKOro BOCIIUTAHNSA:

— OCO3HaHUS OOYYAONIMMHUCS CBOMX KOHCTHUTYIIHMOHHBIX TPAaB M OOS3aHHOCTEH,
yYBa)KEHHsI K 3aKOHY U MPABOIOPAJIKY;

— MpPEACTaBICHUS O COLMAJbHBIX HOpPMax M TMpaBUjaX MEXKIMYHOCTHBIX
OTHOILIEHUH B KOJIJICKTHUBE;

— TOTOBHOCTH K COBMECTHOW TBOPYECKOM NEATEIbHOCTU MPH CO3/IaHUU y4EOHBIX
MPOCKTOB, PEIICHUHU YYEOHBIX M IO3HABATENbHBIX 3a7ay, BBIIOTHEHUU XHUMHUYECKHUX
AKCIIEPUMEHTOB;

— CrMocoOHOCTH TOHMMAaThb W TPUHUMATh MOTHUBBI, HAaMEPEHUs, JIOTHKY |
apryMEHTHI APYTUX MPU aHAIIM3€E PA3TUYHBIX BUJIOB YU€OHOU JNeATEIbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHMS:

— IIEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OTEUYECTBEHHOI XUMUU;

— YBAXEHHUS K IMPOIECCYy TBOpUECTBAa B OOJACTU TEOPUM U TMPAKTUYECKOTO
NPWIOKEHUS] XUMUU, OCO3HAHUSI TOTO, YTO JaHHbIE HAYKU €CTh PE3YJIbTaT JUIUTEIbHBIX
HAOJII0IeHNH, KPOTIOTIUBBIX SKCIIEPUMEHTAIbHBIX MOMCKOB, IOCTOSSHHOTO TpYyAa y4EHBIX
U IIPaKTUKOB;

— MHTEpeca U MO3HaBaTEIbHBIX MOTHUBOB B MOJIYYEHUH U MOCIEAYIOIIEM aHAIU3e
nH(popMaLUU O NEPEAOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEUECTBEHHOM XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCITUTAHUSA:

— HPaABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHMUS;
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— CIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSI3aHHBIE ¢ XUMUYECKUMH SIBIICHUSMH, U
IPUHUMATHh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIBHO-HPABCTBEHHBIC HOPMBI U
HEHHOCTH;

— TOTOBHOCTH OILICHMBAaTh CBOE MOBEJIEHHWE W IMOCTYNKUA CBOUX TOBApUILEH C
MO3UIMHA HPABCTBEHHBIX M IMPABOBBIX HOPM U C Y4YETOM OCO3HAHHS IOCJIEICTBUIN
MOCTYTIKOB;

4) popMupoBaHNs KYJbTYPbI 310POBbS:

— MOHUMAaHUsl I[IEHHOCTEeH 370poBOoro W  Oe3omacHoro oOpa3a >KHU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHONICHHsSI K COOCTBEHHOMY (DM3MYECKOMY U
NICUXUYECKOMY 37I0POBBIO;

— coOnrofeHnst mpaBmi 0Oe30mMacHOro oOpamieHusi ¢ BemecTBaMU B OBITY,
MOBCEJHEBHOM KU3HU, B TPYIAOBOMU AESATEIBHOCTH;

— MOHUMAHUS UEHHOCTH TMpaBUJ HMHAMBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€301acHOTO MOBE/ICHUS B CUTYyAIIUSIX, YTPOXKAIOMINX 3I0POBBIO U KU3HU JIIOJICH;

— OCO3HAHUS MOCJIEACTBUM W HENpUATHUS BPEAHBIX MPUBBIUEK (yMoTpeOiaeHus
QJIKOTOJISI, HAPKOTHKOB, KypeHUsI);

5) Tpya0BOro BOCIIUTAHUA:

— KOMMYHUKATHUBHOU KOMIIETEHTHOCTHU B yueOHO-UCCIEA0BATEIBCKOM
JIeATEeIbHOCTH, OOLIECTBEHHO MOJIE3HON, TBOPUECKON U APYIUX BUAAX NEATEIbHOCTH;

— YCTaHOBKHM Ha aKTMBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3a]1ay COIMAIbHOMN
HAIIPaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, IIKOJIbI);

— MHTEpeca K MPaKTUYECKOMY HM3YUEHHI0 Mpodeccuil pa3iudyHoOro pojia, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN TI0 XUMUHU;

— YBaXEHUS K TPYAY, JIOJIM TpyAa U pe3ybTaTaM TPYJIO0BOU NeATEIbHOCTH;

— TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIYAIBLHON  TPAaCKTOPUU
oOpa3oBaHnusi, Oyayiiel nmpodeccuu U peam3anii COOCTBEHHBIX XU3HEHHBIX TUIAHOB C
y4€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, UHTEPECOB M MOTpeOHOCTEN
o01ecTBa;

6) 7K0J10rN4ecKOro BOCIIMTAHMS:

— DKOJIOTUYECKH I1eJIeCOO0pPa3HOr0 OTHOILIEHUS K MPHUPOAE KaK HCTOYHHUKY
CYILIECTBOBAHUS KU3HU Ha 3eMIie;

— MOHUMAaHUS TJ00ANBFHOTO XapakTepa SKOJOTHYECKUX MpoOieM, BIUSHUS
SKOHOMUYECKHUX MPOLECCOB Ha COCTOSTHUE MTPUPOIHON U COIUATBLHOM CPe/ibl;

— OCO3HAHUS HEOOXOIMMOCTU MCIOJIB30BAHUS JOCTHKEHUN XUMUU JIJIsl PEeLICHUS
BOIIPOCOB PALIMOHAIIBHOTO MPUPOIOTIOIH30BAHUS;

— aKTHUBHOTO HENPUSTHS AEHCTBUM, IPUHOCAIIUX Bpea OKpYKAIOIIeH mpUpoIHOi
cpeie, yMEHHUsT NPOTHO3UPOBATH HEOIArONPUSATHBIE HSKOJIOTMYECKUE MOCIEICTBUS
MPEAINPUHUMAEMBIX JEUCTBUNA U NPEAOTBPALIATh HX;

— HaJu4Msl Pa3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, IKOJIOTHUYECKON KYIbTYpHI,
OMbITa JESITENIBHOCTH HKOJIOTUYECKOW HAIpPaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS



UMH B T03HABATEIbHON, KOMMYHUKATUBHON M COIMAJbHOW NPAaKTHKE, CIOCOOHOCTH U
YMEHHUS aKTUBHO MTPOTUBOCTOSTH HICOJIOTUH XeMo(oonH;

7) HEeHHOCTH HAYYHOI'O NIO3HAHUSA:

— MHUPOBO33pPEHHUs, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU
Y O0ILECTBEHHOMN MPAKTUKH;

— NOHMMaHUS CHeUU(PUKH XUMHMM KaK HayKd, OCO3HaHus €€ ponu B
(GopMHUpOBaHUH  PAIMOHAIBHOTO HAYYHOTO  MBIIUICHUS, CO3JAaHUH  LEJIOCTHOTO
NPECTaBICHUST 00 OKpPYXKAIOIIEM MHUpPE KaKk O €JUHCTBE INPHUPOABI U YEJIOBEKa, B
MO3HAHWU MIPUPOIHBIX 3aKOHOMEPHOCTEH U PEIIeHUH IpobIeM COXpaHEHUS MTPUPOTHOTO
paBHOBECHS;

— yOexEHHOCTU B 0COO0M 3HAUMMOCTH XMMMHU JUIsl COBPEMEHHON LIMBUIN3ALMU:
B €€ I'yMaHUCTHUYECKON HAIpaBIEHHOCTH W BAXXHOW pPOJM B CO3/1aHUM HOBOW 0a3bl
MaTepUaIbHOM KYJIbTYpbI, B PEUIEHUU TIJO0OAIbHBIX IMPOOJIEM YCTONUMBOIO pa3BUTHS
YeJI0BEUYECTBA — ChIPbEBOM, IHEPTETUUECKOM, MUIIEBON U SKOJIOTHUUECKON 0€30MacHOCTH,
B Pa3BUTUU MEJIULUHBI, 00ECIIEYEHUU YCIOBUH YCIEIIHOTO TpyJda U 3KOJOTHYECKU
KOM(OPTHOM >KU3HU KaXKIOI0 4jieHa OOIecTBa;

— €CTECTBEHHO-HAYYHOW TPaMOTHOCTH: IIOHMMAaHUS CYUIHOCTH  METOJOB
NO3HAHUSA, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CHOCOOHOCTH HCHOJIb30BaTh
[0JlyyaeMble 3HAaHUS JUIsl aHaliu3a U OOBSCHEHMs SBJICHUM OKpY)KAIOIIEro Mupa u
IPOUCXOJAIIMX B HEM M3MEHEHUH, YMEHHUs Jenarh OOOCHOBAHHBIE 3aK/IIOUYEHHUS Ha
OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LIEJIbI IOJYYEHHUS JTOCTOBEPHBIX
BBIBOJIOB;

— CHOCOOHOCTH CaMOCTOSITEJIBHO  HCIIOJB30BaTh XHWMUYECKHE 3HAHMUA UL
pelieHus npo0aeM B peajbHbIX KU3HEHHBIX CUTYALHSX;

— MHTEpeca K NO3HAHMIO, UCCIIEA0BATENBCKON AEATEIbHOCTH;

— TOTOBHOCTM M CIOCOOHOCTM K  HENpPEphIBHOMY  00pa3oBaHUIO U
camMo00pa30BaHNIO, K AKTUBHOMY TIOJTYYSHHIO HOBBIX 3HAHUI MO XMMHUHU B COOTBETCTBHUU
C JKU3HEHHBIMU OTPEOHOCTAMU;

— WHTepeca K OCOOCHHOCTSIM TpyAa B Pa3iIMYHBIX cdepax MpodecCHOHAIBHOMI
JEATENBHOCTH.

METANPEAMETHBIE PE3YJIbTATbI

MertanpenMeTHble pe3ysibTaThl OCBOEHMS IPOrpaMMbl 110 XUMHM Ha YpOBHE
cpeaHero oouero 00pa3oBaHusl BKIIOYALOT:

3HA4YMMBbIE JUTSL (dhopMupoBaHus MHPOBO33PECHUS oOyJaromuxcs
MEXIUCHUIIMHAPHBIE  (MEXIIpeIMETHbIE) OOIleHayyHble IOHATUSA, OTPAXKAIOLIUE
[IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CIeNH(PUKY METOIOB MO3HAHUS, NCTIOIB3YyEMbIX
B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, SHEpIHs, SBJIEHHE, Ipolecc, CUCTEMa,
Hay4HbIM (paKT, OIPUHLUI, TUIIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIEI0BaHUE,
Ha0JII0/IEHNE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHUE);



VHUBEpCAIbHbIE y4eOHbIE JeWCTBHsS (IIO3HABATENbHBIE, KOMMYHUKATHUBHEIE,
peryisiTuBHbIC), obOecrieunBaromue (GpopmMupoBanne (QyHKIIMOHATBLHON TPAMOTHOCTH U
COITMATTbHON KOMIIETCHIIMH O0YyJaroITUuXCs;

CIIOCOOHOCTh 00YYarONIUXCsl MCIOJIB30BATh OCBOSHHBIC MEXKIUCIUTUTHHAPHBIE,
MHUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHbIE YUeOHbIEC JEHCTBUS B MO3HABATEIILHOU U
COLMAJIBHOM MpPaKTHUKE.

MeranpeaMeTHble  pe3yibTaThl  OTPaXKalOT  OBJIAJACHUE  YHUBEPCAJIbHBIMU
y4eOHBIMH MTO3HABATEIbHBIMUA, KOMMYHHKATHUBHBIMH U PETYJISTUBHBIMU JE€HCTBUSIMHU.

Ilo3naBaTe/ibHbIe yHUBEPCAJIbHbIE yUeOHbIE 1elCTBUS

1) 6a30BbIe JJOTHYECKHE AeliCTBUSA:

— CaMOCTOSTEJIBHO dbopmynupoBath U aKTyaJu3upoBaTh  MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

— ompeAeNsaTh LeJu AEATECIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUU HUX
JIOCTH>KEHUS, COOTHOCUTD PE3YJbTAThI ACSITEILHOCTH C OCTABICHHBIMU LEISIMU;

— HCHOJIb30BaTh NpPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOIO MBIIUICHHUS:
BBIJICNIATh XAPAKTEPHbIC TMPU3HAKKA TIOHSATUA M YCTAHABIMBAaTh MX B3aMMOCBS3b,
UCIIOJIb30BAaTh COOTBETCTBYIOIINE TMOHATUS JUIsl OOBSICHEHHS OTIEIbHBIX (AKTOB U
SIBJICHUH;

— BBIOMpPATh OCHOBAHUS U KPUTEPHUH IS KJIaCCU(DUKAIIUU BEIIECTB U XUMUYECKHUX
peakuuii;

— YCTaHaBJIMBAaTh MPUUYUHHO-CICACTBEHHBIE CBSI3M  MEXKAY  H3y4yaeMbIMU
SIBJICHUSIMU,

— CTPOUTH JIOTHYECKHUE pacCyXJIeHus (MHIYKTUBHBIC, JACAYKTHUBHBIC, IO
AHAJIOTUHU), BBISIBJISITh 3aKOHOMEPHOCTH U IIPOTUBOPEUUS B PAaCCMATPUBAEMBIX SIBIICHUSIX,
(bopMyIHUPOBaTh BHIBOJIBI M 3aKIFOUCHUS;

— TIPUMEHATH B MPOIECCE MO3HAHUS MCIOJIb3YeMblE B XMMHHU CHUMBOJUYECKHUE
(3HAKOBBIE) MOJIEIH, MPEOOPA30BBIBATH MOJICIHHBIC TIPEICTABICHUS — XUMHUECKHUA 3HAK
(cuMBOIT) BJeMEeHTa, XUMUYeckas ¢Gopmysia, ypaBHEHHE XHUMHUYECKOW pEeakluu — TpHU
pelIeHuU Yy4eOHBIX IMO3HABATEIbHBIX M MPAKTUYECKUX 3a7ad, MPUMEHSATh HA3BAHHbBIC
MOJIETIbHBIC TIPEJICTABICHUS JJISI BBISIBICHUS XapaKTEPHBIX IPU3HAKOB HU3y4aeMbIX
BEIIIECTB U XUMUYECKUX PEAKIIHil.

2) 6a3oBble UCCIeN0BaTeIbCKHE eCTBUS:

— BJIQJIETh OCHOBAMH METOJIOB HAYYHOI'O TO3HAHUSA BEIIECTB U XUMHUUYECKUX
peakuuii;

— (opmynupoBaTh 1eNM U 3a1a91 UCCIIECIOBAHUS, UCIIOIH30BATh TTOCTABJIICHHBIE U
CaMOCTOSITEIFHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA TMO3HAHUS U
OCHOBHI i1 (DOPMHUPOBAHUS THIIOTE3bl IO IMPOBEPKE TMPABIILHOCTH BBICKA3bIBAEMBIX
CYX/ICHUMU,

— BJaJI€Th HAaBBIKAMH CAMOCTOSITENIbHOTO IUJIAHUPOBAHUSA U MPOBEACHUS
YYCHUYECKUX OSKCIIEPUMEHTOB, COBEPIICHCTBOBATh YyMEHHUS HAOMIOAaTh 3a XOJOM
mpolecca, CamMOCTOATENIBHO IPOTHO3MPOBATh €Tr0  pe3ynbTaT, (OpMYIUPOBATh
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0000IIeHNsT ¥ BBIBOJABI OTHOCHUTEIIFHO JOCTOBEPHOCTH pE3YyJIbTATOB HCCIIEIOBAHMUS,
COCTaBJIATh 0OOCHOBAHHBIN OTYET O MPOJIETAHHON padoTe;

— mpuoOpeTaTh ONBIT YYEHHYECKOW  HCCIIEAOBAaTENbCKOM M MPOEKTHOM
NEeSITEFHOCTH, TPOSIBIATH CIMOCOOHOCTh M TOTOBHOCTH K CAMOCTOSATEIBHOMY IOHCKY
METOJOB PELEHHsI MPAaKTUUYECKUX 3a7au, IPUMEHEHUIO Pa3IMYHbIX METOJI0B [IO3HAHUSI.

3) pa6ora ¢ nuaopmanueii:

— OpUEHTHPOBATBHCA B  PA3NUYHBIX HCTOYHHKAX uH(popManun (Hay4IHO-
HOIYJISIpHAsL JIUTepaTypa XUMHUUYECKOI'O COJEpKaHMs, CIPAaBOYHbIE IMOCOOUS, pecypchl
WnTepnera), ananu3upoBaTh HHPOPMAIHMIO PA3IUYHBIX BUAOB U (OPM IpPEICTaBICHUS,
KPUTUUYECKU OLEHUBATh €€ JOCTOBEPHOCTh U HENIPOTUBOPEUUBOCTH;

— (opMynupoBaTh 3alpoChl U IPUMEHATh PA3JIUYHbIE METOJbl NPHU IOUCKE U
orOope MHpOpPMAIIUK, HEOOXOAMMOW JJIsSi BBIMIOTHEHHS YI€OHBIX 3a7a4 ONPECIIEHHOTO
TUIIA;

— mpuoOpeTaTh ONBIT HUCHOJB30BaHUA HWH()OPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U pa3IMYHBIX TOUCKOBBIX CUCTEM;

— CaMOCTOSITEIFHO  BBIOMpATh  ONTUMAIBHYIO  (OpMYy  TpEACTaBICHHS
uHpopmarmu (CXeMbl, TpaduKd, THarpaMMBbI, TaOJIHIIbI, PUCYHKU U IPYTHE);

— HCHOJb30BaTh HAyYHBIH SA3bIK B KAUE€CTBE CPEACTBA IPU pabOTe C XMMHUYECKOM
uHpOpMaIMel: TPUMEHATh MEXIpeAMeTHbIe (PU3NYecKre U MaTeMaTUIeCKUe) 3HAKH U
CUMBOJIBI, (OpMYJIbl, a0OPEBUATYPBI, HOMEHKIIATYPY;

— HWCHOJB30BaTh 3HAKOBO-CHMBOJIMYECKUE CPECTBA HATIISTHOCTH.

KoMMyHHMKaTHBHBIEe YHHBepCAJIbHbIE y4eOHble 1elCTBUS:

— 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJl¢ AMajora W/Wiu
JMICKYCCUH, BBICKA3bIBaTh WACH, (OPMYIHUPOBATH CBOU MPEAJIONKEHHS OTHOCUTEIHHO
BBINOJIHEHUS NIPEUI0KEHHOM 3a1a4u;

— BBICTYHaTh C NpPE3CHTAlUEH pe3yJIbTaTOB IO3HABATEILHOW JAEATEIBHOCTH,
HOJYYEHHBIX CaMOCTOSITENIbHO WM COBMECTHO CO CBEPCTHHKAMM IIPH BBINOJHEHUH
XUMHYECKOTO DJKCIEPUMEHTA, MPAKTHUYEeCKOH padoThl MO HCCIEIOBAaHUIO CBOMCTB
M3y4aeMBbIX BEIIECTB, pean3allii y4eOHOTrO MPOeKTa, W (HOpMyIHpoBaTh BBHIBOJABI IO
pe3yiabTaTaM IPOBEAEHHBIX MCCIENOBAaHUM IyTEM COIJIACOBAHUS MO3MLIMH B XoJe
00CyXIeHUsI U 0OMEHAa MHEHUSIMHU.

PeryasiTuBHbIe YHMBepcaJibHbIe y4eOHbIe 1elCTBHUSA:

— CaMOCTOSITENIbHO IUIAHMPOBaThb M OCYLIECTBIISATH CBOK IO3HABATEIbHYIO
NeSITeNbHOCTh, Ompeneisiss e€ Iend W 3aJadd, KOHTPOJIMPOBaTb W TIO Mepe
HEOO0XOAMMOCTH KOPPEKTHUPOBATh IIpe/laraeMblii alrOPUTM JAEHCTBUI NPHU BBIIOIHEHUU
y4eOHBIX W HCCIEIOBATEIbCKUX 3a/a4, BEIOMpaTh HambOosee 3¢ (EeKTUBHBIN Ccrocod ux
permeHus ¢ y4€TOM MOTyYeHHs] HOBBIX 3HAHUH O BEIIECTBAX U XUMUYECKHX PEaKIINAX;

— OCYIIECTBISATh CAaMOKOHTPOJIb JESITEIbHOCTH HAa OCHOBE CaMOaHalN3a W
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATHI



[IpenmeTHbIE pE3yNbTATBl OCBOEHMSI NPOrpaMMbl 0 XMMHHM Ha YriayOJI€HHOM
YPOBHE Ha ypPOBHE CpEIHEro OO0IIero OOpa3oBaHUS BKIIOYAIOT CHEHU(PUUECKHE IS
yueOHOro mnpeameTra «XUMHUS» HaydyHble 3HAHUS, YMEHHUS M CIOCOObI JIEHCTBUU TIO
OCBOCHHIO, WHTEpIPETallMd M TNpeoOpa3oBaHMUIO 3HAHWH, BHUIBI JEATEIBHOCTH IIO
NOJYYSHHUIO HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAHUHN B PAa3IMYHBIX YI€OHBIX CUTYalUsAX, a
TAaK)K€ B pEalbHBbIX >KM3HEHHBIX CHUTYalMsIX, CBSI3aHHBIX C XMMHUEW. B mporpamme no
XUMUH IPEIMETHBIE PE3YJIBTATHI IPEACTABIEHBI 110 TO1AM U3Y4YCHUS.

[IpenmeTHBIE pe3yabTaThl 8 10 Kaacce oTpaxaroT:

c(hopMUPOBAHHOCTH NPEACTABICHUIN: O MECTE M 3HAYCHUH OPraHUYECKONW XMMHUU B
CHUCTEME €CTECTBCHHBIX HAyK M €€ polid B OOECIEUYCHWH YCTOWYUBOTO PA3BUTHUS
YeJIoBeUeCTBa B PEIICHUH TIPOOJIEM SKOJOTMUYECKOM, JHEPreTUYeCKOW M THUIIEBOU
0€30MacHOCTH, B PAa3BUTHM MEAMIMHBI, CO3IaHMM HOBBIX MAaTEpPUAIOB, HOBBIX
UCTOYHUKOB DSHEPruu, B OOECMEYEHUU PALMOHAIBHOTO MPUPOJONOJIb30BAHUSA, B
(bopMHUPOBAaHUU MHUPOBO33PEHHUS U OOIIEH KyJIbTYphl YEIOBEKA, a TAK)KE IKOJOTUUYECKH
000CHOBAHHOT'O OTHOUIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOJIHOM CpEJIE;

BJIaJICHUE CUCTEMON XMMHUYECKUX 3HAHUH, KOTOpas BKIIFOYAET: OCHOBOIOJIAraroliue
MOHATHS — XUMUYECKHUI AJIEMEHT, aToM, SAPO M AJIEKTPOHHAs 000JI0uka aToma, S-, p-, d-
aTOMHBIE OpOWTaTM, OCHOBHOE W BO30YXIEHHOE COCTOSIHHSI aTOMa, THOpPHIM3AIUs
ATOMHBIX OpOMTaJIeH, HOH, MOJIEKYJIa, BAJICHTHOCTbD, 3JIEKTPOOTPHUIATEILHOCTh, CTEIICHb
OKHCJICHHUS, XUMUYECKas CBSI3b, MOJIb, MOJIIPHAs Macca, MOJISIPHBIA 00BEM, YTIIepOIHBIN
ckeneT, (pyHKIMOHanpHAs TPyNNa, paauKkal, CTPYKTypHbIe (GopMyibl (pa3BEPHYTHIC,
COKpaléHHbIE, CKEJIeTHbIE), HW30MEpUs  CTPYKTypHas ©  IPOCTPAHCTBEHHAas
(reomeTpuyeckasi, ONTHYECKasi), M30MEPbI, TOMOJIOTMYECKUU  psAll, TOMOJOTH,
YIJIEBOAOPO/IbI, KUCIOPOA- U a30TCOJACPHKAIIUE OPraHUYECKUE COEOUHEHHS, MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIWHEHUS; TCOPUM, 3aKOHBI
(nepuoguueckuii 3akoH 1. 1. MenneneeBa, Teopusi CTpOEHUSI OPraHUYECKUX BEIIECTB A.
M. BbyTtiepoBa, 3aKOH COXpPaHEHHUS] MAacChl BEIIECTB, 3aKOH COXPAHEHHUsI U MPEeBpallCHUs
SHEPTUM TIPU XUMHUUYECKUX PEaKIMIX), 3aKOHOMEPHOCTH, CUMBOJIUYCCKUN S3BIK XUMHUH,
MHPOBO33PEHUECKHE 3HAHUSA, JIEKAIMUE B OCHOBE IIOHMMAaHUS NPUYUHHOCTA U
CHCTEMHOCTH XMMHUYECKUX SBJICHUM; TMPEJCTABICHUS O MEXaHU3Max XUMHUYECKHUX
peaKuuid, TEPMOAUHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSAX MX IMPOTEKAHUA, O
B3aMMHOM BIIMSIHUM AaTOMOB UM TPYIIl aTOMOB B MOJIEKYJaX (MHAYKTUBHBIA U
Me3oMepHbIi 3¢ dexTsl, opueHTaHThl I u Il poma); ¢akronmornueckue CBEACHHUS O
CBOMCTBAaX, COCTaBe, TIOJy4eHUH M O€30MaCHOM HCIOJIb30BAHUU  BAXKHEUIINX
OpraHWYEeCKHX BEHIECTB B OBITY W MPAKTUYECKON NEATEIbHOCTH YeJOBeKa, OOIIMX
HAy4YHBIX TPUHIUIIAX XUMHUYECKOTO0 TMPOM3BOACTBA (HA TIpUMEpe MPOU3BOICTBA
METaHoJIa, IepepadoTKu HehTH);

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIATH XapaKTEpPHbIE TMPU3HAKKA TOHITHH,
YCTaHABIMBATh WX B3aHMOCBA3b, HCIOJIb30BATh COOTBETCTBYIOIIME TOHATHS NIPHU
ONMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCIMHEHHU;

c(hopMUPOBAHHOCTH YMEHUM:



UCIIOJIb30BAaTh XMUMHUYECKYI) CHMBOJHUKY JJII COCTaBJICHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPANIEHHBIX M CKEJIETHBIX) (OPMYT OpPraHMYECKHX
BELIECTB;

COCTaBIIAITh yPAaBHEHUS XHMHUYECKHX pEaKIHid W PacKphiBaTh WX CYIIHOCTE:
OKHUCJIUTEILHO-BOCCTAHOBUTENBHBIX PEAKIIUN TMOCPEICTBOM COCTABIEHUS JJIEKTPOHHOTO
OanmaHca 3THX peakUui, peakiil MOHHOTO OOMEHa MyTEM COCTaBJIEHUS WX TOJHBIX U
COKpAIEHHBIX HOHHBIX YPaBHEHUM;

U3rOTaBIIMBATh MOJETU MOJIEKYJl OPraHMYECKHX BEIIECTB JUIS WJUIIOCTPALMU HX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

cOpMHUPOBAHHOCTh YMEHHMW: YCTAaHABIMBATh MPUHAMICKHOCTh HM3yUYEHHBIX
OpraHMYECKHX BEHIECTB M0 UX COCTaBY U CTPOCHHUIO K OMpeneNEHHOMY Kiaccy/Tpyre
COCJIMHEHUM, NaBaTh MM Ha3BaHusi Mo cucrematudyeckod HomeHkiatype (IUPAC) u
NPUBOJIUTh TPUBHAJIBHBIE HA3BaHUS JUISI OTACIBHBIX MPEACTABUTENICH OPTaHMYECKHX
BELIECTB (ITUJIEH, alleTUJIEH, TOJIYOJI, TIIUIEPHH, STUICHIITUKOIb, (heHO, PopManbIeru,
aneTaNbJIETH, aleTOH, MYypaBbHHAs KHCIOTA, YKCYCHAas KHCJIOTa, CTEapUHOBAsd,
OJIEMHOBAs!, MAJIbLMUTUHOBAS KHUCIOTHI, TJIUIUH, aJlaHUH, MajibT03a, GPYKTO3a, aHUIIMH,
JTUBUHWII, U30TIPEH, XJIOPOTPEH, CTUPOII U APYTHE);

c(hOpMHUPOBAHHOCTh YMEHUS ONPEIEISITh BU XUMUYECKON CBS3M B OPTaHHMYECKHX
COE/IMHEHUSX (KOBAJICHTHAS U MOHHASI CBSI3b, G- U M-CBA3b, BOJOPOAHAS CBS3b);

chOpPMHUPOBAHHOCTh  yYMEHHSI MPUMEHSTh  IOJOXKEHUS TEOPUH  CTPOSHUS
oprannueckux BemectB A. M. ByrnepoBa mnsi 0ObSICHEHMsSI 3aBHCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMUS;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh COCTaB, CTPOCHUE, (Pu3MUecKue u
XUMHUYECKHE CBOWCTBA TUIIMYHBIX MPEICTABUTENCH Pa3IMYHbIX KJIACCOB OPraHMYECKHX
BELIECTB: AaJIKaHOB, IUKIOAJIKAHOB, AJKEHOB, aJKaJUEHOB, AJTKWHOB, apOMATHUYECKHX
YTIIEBOJOPOIOB, CIUPTOB, AJIBJETHIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U
CIIOXHBIX J(QHUPOB, >KUPOB, HUTPOCOCIUHEHUN U AaAMHHOB, AMUHOKHUCIOT, OEIKOB,
yIIeBOAOB (MOHO-, JIM- W TOJHCAXapHa0B), WUIIOCTPUPOBATh T€HETUYECKYIO CBS3b
MEXy HUIMHU YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUECKHX PEAKIIUH C UCTIOIh30BAHUEM
CTPYKTYPHBIX (OPMYII;

c(hOpMHUPOBAHHOCTh YMEHHUSI MOATBEPXKIATh HA KOHKPETHBIX NMPUMEpaxX XapakTep
3aBUCUMOCTH PEAKIIMOHHOW CITIOCOOHOCTH OPTaHWYECKUX COSIUHEHUN OT KPAaTHOCTU U
TUIA KOBAJIEHTHOM CBS3M (O- U T-CBSI31), B3AMMHOTO BJIMSHUS aTOMOB U T'PYIIIT aTOMOB B
MOJIEKYJIax;

c(OpMHUPOBAHHOCTh YMEHMsI XapaKTepU30BaThb MCTOYHUKU YTIIEBOJIOPOIAHOIO
ChIpbsi (He(Th, MPUPOAHBIA Ta3, yrojib), CIOCOOBI €ro MepepadOTKH M MPAKTHIECKOE
PUMEHEHHE MTPOTYKTOB NIEPEepadOTKH;

c(OpMHUPOBAHHOCTD BJIAJICHUSI CUCTEMOI 3HAHUN O €CTECTBEHHO-HAYUYHBIX METOAAX
MO3HAHUSI — HAOJIIOJICHUH, W3MEPEHUU, MOJIEIMPOBAHUU, SKCIEPUMEHTE (peaJbHOM U
MBICIICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS,

c(OpMHUPOBAHHOCTh YMEHHS TMPUMEHATH OCHOBHBIE OIEpalMi MBICIUTEIbHON
NESTENPHOCTH — aHallu3 W CHUHTE3, CpaBHEHHE, O00OIIeHHE, CUCTEeMaTH3aIHIO,
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BBISIBIICHHE MPUYMHHO-CIEJICTBEHHBIX CBSI3€M — Il M3YYEHHUS CBOMCTB BEILECTB U
XUMHYECKUX PEaKIUH;

c(OpMHUPOBAHHOCTh YMEHMIi: BBISBISATH B3aUMOCBSI3b XHUMHYECKMX 3HAHUU C
MOHSATUAMHU U TMPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB JUIsi Oojiee
OCO3HAHHOI'O TNOHMMAaHHUsS CYUIHOCTH MAaTEpHaJbHOIO €AMHCTBA MMpA, HCIOJIb30BaTh
CUCTEMHbIC 3HAHUSI MO OPraHMYECKOW XHUMHUU [Jisi OOBSICHEHHS U MPOTHO3UPOBAHUS
SIBJICHUHM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO PUPOY;

c(OpMHUPOBAHHOCTh YMEHHUI: MPOBOJAUTH PACUETHl MO XUMHYECKUM (popmyiaM U
YPaBHEHMSIM XUMHUYECKUX PEaKIUi C UCIOJb30BaHMEM (U3MYECKMX BEIMYMH (Macca,
00BEM ra3oB, KOJIMYECTBO BEILECTBA), XapaKTEPU3YIOIIUX BELIECTBA C KOJUYECTBEHHOU
CTOPOHBI: Pacu€Thl MO HAXOXKJICHUIO XUMHUYECKOH (OpMYJibl BEIIECTBA MO W3BECTHBIM
MAacCOBBIM  JIOJISIM ~ XUMHUYECKHX JJEMEHTOB, TMPOAYKTaM CrOpaHHs, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHUH: NPOrHO3MPOBATH, AHAIM3UPOBATH U OLIEHHUBATH C
MO3ULIMI KOJIOTMYECKONM OE€30MacCHOCTU MOCIEACTBUSA OBITOBOM M MPOU3BOACTBEHHOMU
NESITENIbHOCTH  4YEJIOBEKa, CBSI3aHHOM C  1mepepabOTKOM  BellecTB, HCHOJIb30BaTh
MOJIYUCHHbIE 3HAHMS [UIsl MPUHSATUS TPAMOTHBIX pELIEHUN MpoOjeM B CUTYyalHsX,
CBSI3aHHBIX C XUMUEH;

c(OpMHUPOBAHHOCTh YMEHMIA: CaMOCTOSITEIBHO TIUIAHUPOBaTh U  IMPOBOJUTH
XUMUYECKHIN SKCHEPUMEHT (MOJIyYE€HHE M M3YyYE€HHUE CBOMCTB OpPraHUYECKHX BELIECTB,
KayeCTBEHHBIE PEAKLUH YIJIEBOAOPOJOB PA3NIMUYHBIX KJIACCOB M KHCIOPOJACOAEPKAIIMX
OpraHWYECKHX BELIECTB, PELICHWE HSKCIEPUMEHTAIBHBIX 3aJa4 MO0 PACIO3HABAHMIO
OpPraHWYECKHX BEIIECTB) C COONIIOJICHHEM TMpaBui Oe30MacHOro oOpamieHus ¢
BELIECTBAMU U JabOpaToOpHBIM 000pynoBaHUEM, (OPMYIMPOBATH LIE€Nb HCCIIEIOBAHUSA,
NpPEJCTaBIsATh B pa3iuyHOM ¢dopMe pe3ynbTaThl SKCIEPUMEHTA, aHAJIU3UPOBATh U
OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTb YMEHUI:

coOirofaTh MpaBWiia HKOJOTHMYECKH 1€JIeCO00pa3HOro IMoBeleHUs B OBITY U
TPYJOBOW JEATENBHOCTH B IEJIAX COXPAaHEHHsS CBOErO 3/10POBbs, OKpY’Karollen
MPUPOJHOM Cpelibl U JOCTUKEHHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaThb ONACHOCTb TOKCHYECKOIO JIEMCTBHSI HAa JKUBBIE OPraHU3MBbl
ONPEAECIEHHBIX OPTaHMYECKUX BEIIECTB, NOHMMAs cMbICI rokazarens [1/IK;

aHAIM3UPOBATH  1I€NIECOO0PA3HOCTh TMPUMEHEHHS OPraHuYeCKUX BEUIECTB B
MPOMBILIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOILICHUS PUCK-TI0JIb3a;

cOpMHUPOBAHHOCTh ~ YMEHHUH:  OCYIIECTBJIATH  II€JICHANpPABICHHBIA  MOUCK
XUMHUYECKOW HMH(OpMAlMU B pa3IMYHBIX HCTOYHMKAX (HaydyHas M Yy4eOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBod HHpopmanuu, MHTEpHET W Apyrue), KpUTUYECKU
aHAIM3UPOBATh XUMHUYECKYI0 HH(pOpMalnio, rnepepadaThiBaTh €€ M HCIOJIb30BaTh B
COOTBETCTBUHU C IIOCTABJICHHON y4eOHOH 3aa4eil.

11 KUIIACC

[IpenmeTHble pe3yabTaThl OCBOEHUS 6 11 Kaacce OTpaXxaror:
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chOpMHUPOBAHHOCTh  TPEJCTABICHHWI: O MaTePUAIBHOM EIUHCTBE MUDA,
3aKOHOMEPHOCTSX M ITO3HABAEMOCTHU SIBIICHUM NPUPOJIBI, O MECTE WM 3HAYCHUH XWMHUHU B
CHUCTEME EeCTECTBEHHBIX HayK M €€ poiid B 00ecleyeHUH YCTOWYMBOTO Pa3BUTHSI, B
pelIeHUU MpoOJIeM DKOJIOTMYECKOM, HEPreTUYeCKOW U MNHINEeBON O0e30MacHOCTH, B
Pa3BUTHM MEIWLHMHBI, CO3JAHUH HOBBIX MaTEPUAJIOB, HOBBIX MCTOYHHUKOB JHEPIUHU, B
o0ecreyeHnH palvoOHAIbHOTO MPUPOJIONOIb30BaHUs, B (OPMUPOBAHUNA MHUPOBO33PEHUS
U o0miell KyJIbTYphl YEJIOBEKa, a TAKXKE AKOJOTHUYECKHM OOOCHOBAaHHOTO OTHOUIEHUS K
CBOEMY 3/I0POBBIO U IIPUPOJIHOM CPELE;

BJIQJICHUE CUCTEMOW XMMHMUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAFOIIUE
MOHSTUSA — XUMHUUYECKUHN 3JIEMEHT, aToM, SJI[pO aTOMa, U30TOIIbI, FJIEKTPOHHAsT 000JI0UKa
aToma, s-, p-, d-aToMHbBIE OpOMTaIM, OCHOBHOE U BO30YXKAEHHOE COCTOSHMS aTOMa,
ruOpuaN3anus ATOMHBIX opOuTaei, VIOH, MOJIEKYJIA, BAJICHTHOCTD,
3JEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCIECHMs, XHUMHUYecKasi CBs3b (KOBaJlEHTHas,
MOHHAs, MeTaJUIMYecKas, BOJOPOJHAs), KpHUCTAJUIMYECKas pemeérka, XuMUdeckas
peaKkuus, pacTBOP, AJIEKTPOIUTHI, HEJIEKTPOJIMTHI, JICKTPOJIUTUYECKAs THCCOLMALINS,
CTENEHb JMCCOLMALMK, BOJOPOJHBIA II0KAa3aTelb, OKUCIUTEIb, BOCCTAHOBUTEIIb,
TEIrI0BOM A (HEeKT XUMHUYECKON PEeaKIuu, CKOPOCTh XMMHUECKON peakluu, XMMHUUECKOoe
paBHOBECHE; TEOPUHM M  3aKOHBI (TEOpHUSL  DJIEKTPOJUTUYECKOM  JTUCCOIUALIUU,
nepuoanueckuii 3akoH JI.J11. MeHneneeBa, 3aKOH COXpPaHEHUsI MacChl BEIIECTB, 3aKOH
COXPAHEHUS U IMPEBPAIIECHUSA SHEPTUU NP XUMUYECKUX PEAKLHAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JEHUCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUHN SI3bIK
XUMUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIME€ B OCHOBE NMOHUMAaHUSA NPUYUHHOCTU U
CHCTEMHOCTH XUMHYECKHX SIBIICHUM; COBPEMEHHBIE TIPEACTABICHUS O CTPOEHUH
BEILIECTBA HAa AaTOMHOM, WOHHO-MOJIEKYJISIPHOM U HaJMOJIEKYJISPHOM YPOBHSX;
NPEACTABICHUS O MEXaHM3MaX XHUMHUYECKUX pEakUuid, TEepMOAMHAMUYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTAX HMX MNPOTEKAHUSA, O XHUMHUYECKOM PABHOBECHH,
pacTBOpax M IUCIEPCHBIX cUCTEMaX; (PaKTOJIOTUUYECKUE CBEJIEHUS O CBOWCTBAX, COCTABE,
MOJIyueHUH U Oe30MaCHOM HCIOJb30BAaHUM Ba)KHEHIIUX HEOPraHMYECKHX BEIIECTB B
ObITY ¥ TMPAKTUYECKOW JESATEIBbHOCTH UeJOBEeKa, OOIIMX Hay4YHBIX MPUHIUIIAX
XUMHUYECKOTO MPOU3BOJCTBA;

c(OpMHUPOBAHHOCTh YMEHHWIA: BBISBIATh XapaKTEPHBIE TMPHU3HAKH TOHSTHIA,
YCTaHABIMBATh WX B3aWMOCBSA3b, HCIOJIb30BATH COOTBETCTBYIOIIME TOHATHS NIPHU
ONMCAaHNUN HEOPTaHUYECKUX BELECTB U UX MIPEBPALICHUI;

cOpMHUPOBAHHOCTh YMEHHUS HCIOJIb30BaTh XUMHUYECKYIO CHMBOJHUKY IS
cocTaBlieHUs1 (JOPMYJI BEIIECTB M YPABHEHMI XMMHMUYECKHUX PEaKUUi, CUCTEMaTHYECKYIO
HoMmeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIEJIbHBIX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHUSI ONPEICNSITh BAJICHTHOCTh M CTEIECHb OKHCICHUS
XUMHUYECKHX 3JIEMEHTOB B COCMHEHUSX, B XUMUYECKOHN CBS3U (KOBaJCHTHAsI, HOHHAS,
MeTaJUTM4ecKas, BOJOPOIHAs), TUIl KPUCTAJUTMYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA;

c(hOpMHUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT BHJIA
XUMHUYECKOW CBA3M M THUNA KPUCTAUIMYECKOW pemETKH, OOMEHHBIM W JIOHOPHO-
aKIENTOPHBINA MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3U;
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c(hOpMHUPOBAHHOCTh YMEHHUU: KIIaCCU(DUIIMPOBATH: HEOPTaHUYECKUE BEIIECTBA TIO
WX COCTaBy, XMUMHUYECKHE PEAKIUU MO pa3IUYHbIM MpU3HAKAM (YHUCITY U COCTaBY
pearupyrommx BelIeCTB, TEIIOBOMY J(PGeKTy peakiuu, HW3MEHEHHUIO CTeleHeu
OKUCJICHHSI ~ DJIEMEHTOB, OOpaTMMOCTH, YYacCTHIO Karajau3aropa W  JpYyTHe);
CaMOCTOSITEIPHO BBHIOMPATh OCHOBAHWS W KPUTEPUH ISl KIACCU(PUKANNHA H3y4aeMBIX
BEILIECTB U XUMHUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI Iepuoanueckoro 3akona [[. U.
MenzeneeBa U JEMOHCTPUPOBATH €ro CHUCTEMATH3UPYIOUIYIO, OOBSCHUTEIbHYIO U
MPOTrHOCTUYECKYIO (DYHKLIUU;

c(OpMHUPOBAHHOCTh YMEHHI: XapaKTEPHU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XMMHUYECKHUX OJJIEMEHTOB IE€pPBOro—4eTBEPTOrOo nepuoaoB llepuoamyeckoi
cucreMbl JI.M1. MenneneeBa, HCHONB3ys IIOHATHS <«OHEPIETUYECKUE  YPOBHU,
«QHEPreTUYECKHe MOAYPOBHU», «s-, p-, d-aTOMHBIE OpOUTAIN», «OCHOBHOE U
BO30Y)KJIEHHOE DJHEPreTUUYECKHE COCTOSIHUS aToMa»; OOBACHATh 3aKOHOMEPHOCTHU
M3MEHEHUSI CBOMCTB XUMHUUYECKUX AJIEMEHTOB U UX COCJAMHEHUH M0 Mepuogam u rpymnmnam
Ilepuonnueckon cucrembl JI. M. MeHngeneeBa, BajleHTHbIE BO3MOKHOCTM aTOMOB
AJIEMEHTOB Ha OCHOBE CTPOEHUS UX 3JIEKTPOHHBIX 000JI0YEK;

c(hOpMHUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh (OMHCHIBATH) OOIINE XUMHUYECKUE
CBOMCTBA BEUIECTB PA3JMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHUE I'€HETUYECKOMN
CBSI3U  MEXJy  HEOpPraHMYeCKMMH  BEIIECTBAMHU C  [OMOIIbIO  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHII;

c(hOpMUPOBAaHHOCTH yMEHUS pPacKpbIBaTh CYIIHOCTb: OKHCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUNA MOCPEACTBOM COCTABJICHUS AJIEKTPOHHOTO OallaHca 3THUX
peakuuii; peakiuuii HOHHOro oOMEHa MyTEM COCTABJICHHSI UX MOJHBIX M COKpAIIEHHBIX
MOHHBIX YpaBHEHMH; peakuuil TuApoNM3a; peakiuil KomIuiekcoobpazoBanus (Ha
npuUMepe THIPOKCOKOMILIEKCOB IIUHKA U AJIIOMUHUA );

c(hOpMHUPOBAHHOCTh YMEHUS OOBACHATD 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUUECKHX
peakuil ¢ y4€TOM MX SHEPreTUUYECKUX XapaKTEPUCTUK, XapaKTep M3MEHEHHUsI CKOPOCTH
XUMHUYECKOW PEaKIMM B 3aBHCHUMOCTH OT Pa3jUYHBIX (AKTOPOB, a TAKKE XapakTep
CMEIICHHUS] XMMHYECKOr0 PaBHOBECHS TOJI BIMSHHEM BHEIIHMX BO3JAEHCTBHUM (MPUHIUII
Jle llarenke);

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh XUMHUYECKUE PEAKIIUH, JICKAIINE B
OCHOBE TMPOMBIIUIEHHOTO TOJYyYEHHUs CEPHOM KHUCIOThI, aMMHUakKa, OO0IlNMe Hay4dHbIE
MPUHIUITBI XUMUYECKUX MPOU3BOJICTB; LIEIECO00PA3HOCTh MPUMEHEHUS HEOPTraHUUECKUX
BEUIECTB B IPOMBIIIJIEHHOCTU U B OBITY C TOUKH 3PEHUS] COOTHOLIEHUS PUCK-TI0JIb3a;

c(OpMHUPOBAHHOCTh BIIAJICHUS] CHCTEMOM 3HAHMH O METOJIaX HAYYHOTO IMO3HAHUS
SBJICHUWA TPUPOABI — HAOMIOJIEHHWE, W3MEpPEHUE, MOJICIUPOBAHUE, JKCIECPUMEHT
(peanbHBIA U MBICJICHHBII), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHUS MPUMEHSTh
ST 3HAHMS TPU HKCIEPUMEHTAIBHOM HCCIEIOBAHUU BEIIECTB U ISl OOBSICHEHUS
XUMUYECKUX SIBJICHUM, HMMEIOLIUX MECTO B MPUPOJE, MPAKTHUUYECKON eSITeIbHOCTU
YeJIOBEKA U B ITIOBCETHEBHOM KU3HU;
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c(OPMUPOBAHHOCTh yMEHHUS BBISBIATH B3aMMOCBSI3b XHUMHUYECKUX 3HAHHUA C
HOHATHSIMHU M IPEACTABICHUAMH JPYIMX €CTECTBEHHO-HAaYYHbBIX MPEAMETOB JuIsl Ooliee
OCO3HAHHOT'O IOHMMAHMS MaTEPUATIBLHOTO €JUHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHHS TMPOBOJUTH PACUETHI: C HCHOIB30BAHUEM TOHSITHIMA
«MaccoBas A0JIs BEUIECTBA B PACTBOPE» U «MOJIAPHAsI KOHLIEHTPALM»; MACChl BELIECTBA
Wi 00bE€Ma rasza 1Mo U3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce WU 00BEMY OJTHOTO M3
YYaCTBYIOIIMX B PpEaKUWW BEHIECTB; TEIUIOBOTO dS(QexTa peakuuu; 3HAYCHUS
BOJOPOAHOIO TIOKa3aTelsl pPacTBOPOB KHCIOT M IIEJIOYEH C M3BECTHOM CTEINEHbBIO
JUCCOLIMALINN; Macchl (00bEMa, KOJTMUEeCTBa BEIIECTBA) MIPOIYKTa PEAKIUH, €CIIM OJTHO U3
HUCXOIHBIX BEIIECTB JAaHO B BHJAE pPAcTBOpa C OINPEACIEHHONM MAacCOBOW JOJIEH
pacTBOPEHHOTO BelIeCTBAa WM JIaHO B H30bITKE (MMEeT MPUMECH); JI0JIU BbIXOAA
IPOJYKTa peaklUH; 00bEMHBIX OTHOILIEHUH T'a30B;

c(OPMUPOBAHHOCTh yMEHHUH: CaMOCTOSITENFHO IUIAHHUPOBaTh M IPOBOJIUTH
XUMHUYECKHI HSKCIepUMEHT (MpOBEJeHUE pPEeaKuil MOHHOTO OOMEHa, MOJTBEpXKIACHUE
KauyeCTBEHHOTO COCTaBa HEOPraHMYECKUX BEILECTB, OINPENEICHUE CPENbl pPacTBOPOB
BEUIECTB C TMOMOIIbI0 HMHJIWKATOPOB, HM3YYEHHUE BIMSHHUS pa3IUYHbIX (HAKTOPOB Ha
CKOPOCTb XHMMMUYECKON pEeaKIMy, pEelIeHUE OHKCICPUMEHTAIBHBIX 3aJad [0 TeMaM
«Metaimsl» u «Hemeramnsl»y) ¢ coOmoeHHeM MpaBMil 0e30MacHOro oOpameHus ¢
BELIECTBAMU U JabOpaToOpHBIM 000pynoBaHUEM, (OPMYIMPOBATH LIE€Nb HCCIEI0BAHUSA,
NPEJCTAaBIATh B PAa3NUYHONH (opMe pe3yiabTaTbl JKCIEPUMEHTA, aHAIM3HPOBATH U
OLICHUBATH UX JOCTOBEPHOCTD;

c(OpMHUPOBAHHOCTh YMEHMIA: COOJIOJATh MpaBWiIa TOJb30BAHUS XHUMHUYECKON
NOCYZI0i 1 J1abopaTopHBIM 000pyIOBaHHEM, OOPAICHHS C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKLUMSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX XMMHYECKHX OIBITOB, SKOJOTUYECKU
1es1eco00pa3HoOro MoBeACHHUsI B ObITY M TPYAOBOM NEATEILHOCTH B LIETSX COXpPaHEHUs
CBOEro 3JI0pPOBbS, OKPYKAIOLIEW NPUPOAHOM Cpeipl M IOCTHXKEHUA €€ YCTOMYHMBOIO
pa3BUTHUSA, OCO3HABAaTh OIIACHOCTh TOKCHYECKOTO JEHCTBUSI HA JKHUBBIE OpPraHU3MBI
ONpeIeNIEHHBIX HEOPraHNYECKHUX BEIECTB, MOHUMas cMbIcia nokazarens [IJIK;

cOPMUPOBAHHOCTH  YMEHHWI:  OCYIIECTBIIATH  II€JICHANPABICHHBIA  IOUCK
XUMHUYECKOW HMH(OpMAlMU B pa3IMYHBIX HCTOYHMKAX (HaydyHas M y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM HHpopmanuu, MHTEpHET W JApyrue), KpUTUYECKU
aHAIM3UPOBATh XUMHUYECKYI0 HH(pOpMalnio, IepepadaTeiBaTh €€ M HCIOJIb30BaTh B
COOTBETCTBUU C TIOCTABJICHHOHN yueOHOM 3aayeil.

COJAEPKXAHUE YYEBHOI'O IPEJIMETA

10 KUIACC
OPITAHUYECKASA XUMUA
Teopernyeckue 0CHOBBI OPraHUYeCKOM XMMUH.
[IpenmeT ¥ 3HaYeHHWE OPraHWYECKOW XHMMHWH, TMPEACTABICHHE O MHOT000pa3uu
OpraHUYeCKUX COCIUHEHUN.
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DNEKTPOHHOE CTPOEHHME aTOMa YIJIEpOJa: OCHOBHOE U BO30YKJIEHHOE COCTOSHHUS.
BaneHTHple BO3MOXHOCTH aToma yriepoja. XHMHYECKas CBsI3b B OpPraHMYECKHX
coenuHeHusAX. Tumpl TUOpPUAM3AIMM AaTOMHBIX oOpOuTanei yriepoga. MexaHU3MBbI
oOpa3oBaHUsi KOBaJIEHTHOW CBsi3W (OOMEHHBI ¥ JTOHOPHO-AaKIENTOPHBIN). TwHIhl
NEPEKPhIBAHUS AaTOMHBIX OpOuTaliei, 6- U m-cBsi3u. OauHapHas, ABOWHAs W TpoOilHas
cBs3b. CriocoObl paspbiBa CBA3€H B MOJIEKyJaX OpraHWyYeckux BemiecTB. [loHsTtne o
CBOOOHOM pajuKaie, HyKiIeoduie u aeKTpodue.

Teopus crpoeHus opraHnyeckux coeauHeHuid A.M. ByTiiepoBa U COBpeMEHHbIE
NPEACTABICHUSI O CTPYKTYpE MOJIEKYyJl. 3HAUYEHHE TEOPUM CTPOEHUS OpPraHUYECKHUX
coequHeHUN. MomneKynsapHble U CTPYKTypHbIe Gopmyibl. CTpyKTypHbIE (OPMYIIBI
pa3JIMYHBIX BUIOB: pa3BEPHYTas, COKpalll€HHas, ckeneTHas. M3omepus. Bunbl nzomepun:
CTPYKTYpHasi, MPOCTPAHCTBEHHAS. DIEKTPOHHBIE AP(PEKTH B MOJIEKYJIaX OPraHUYECKHX
COeIMHEHNH (MHIYKTHBHBIA M ME30MEPHBII 3(hPeKTsI).

[IpencraBnenue o Kiaccuukanuu opraHudyeckux BenlecTB. [loHsTHE O
¢ynkmnonaneHoi rpynme. ['omonorums. ['omomormueckume psinpl. CucreMaTHueckas
HOMeHKarypa opranudeckux coenuHeHuid (IUPAC) wu TpuBHalibHbIE Ha3BaHUS
OTJIECJIbHBIX MPE/ICTaBUTEINEH.

OcobenHoctT ¥ Kilaccu(uKamusg OpraHUYecKux peaknuid. OKHCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMHM B OPraHUYECKOW XUMUMU.

OKClepUMEHTaJIbHbIE METO/ABl HM3Y4YEHMs BEUIECTB M MX IpPEBpallleHUN:
O3HAKOMJIEHHE € oOpa3laMy OpraHMYECKMX BEUIECTB M MaTepHajllaMd Ha MX OCHOBE,
OMBITHl 1O TPEBPALICHUI0 OPraHMYECKHX BELIECTB MpPU HarpeBaHUM (IUIaBJICHUE,
00yTJIMBaHUE U TOPEHHE), KOHCTPYUPOBAHUE MOJENIEN MOJIEKYJ OPIraHUYECKUX BELIECTB.

YriaeBoaopoasbl.

Anxanbl. ['omonoruueckuil psj aiakaHoB, oOmias ¢Gopmyliia, HOMEHKJIATypa |
M30Mepus. DJIEKTPOHHOE M MNPOCTPAHCTBEHHOE CTPOECHUE MOJEKYJ alKaHOB, Sp°-
ruOpuan3aus aTOMHBIX opOuTaneit yriepoa, 6-cBsizb. @u3nyeckue CBOMCTBA ATKAHOB.

XVWMHMYECKHME CBOMCTBA aJKAaHOB: pEAaKIUU 3aMEIICHUs, H30MEpHU3aALHUU,
NETUJIPUPOBAaHUs, UMKIU3allUK, NUPOJIU3a, KpekuHra, ropenus. IlpencraBinenue o
MEXaHU3ME PEeaKUUi paJuKaIbHOIO 3aMEILEHUS.

Haxoxnenue B npupoae. CriocoObl MOTy4eHrs U IPUMEHEHHE aTKaHOB.

[uknoankansl. O6mas Qopmyrna, HOMeHKIarypa U wu3omepus. OcoOeHHOCTH
CTPOEHUS MU XHMHUYECKHX CBOWCTB MalbIX (LMKJIOMPOIAH, LUKJIOO0YTaH) U OOBIYHBIX
(UMKJIOTIEHTaH, LUKIOTeKCaH) IMKIoaikaHoB. CrnocoObl MOJy4YEeHUS U TNPUMEHEHUE
LMKJIOAJKAHOB.

Anxensl. ['oMonoruueckuit psig ajakeHoB, oOmas Gopmysna, HOMEHKJIATypa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ AJKEHOB, SP°-TMOPUIM3AIUS
aTOMHBIX OpOuTanel yriepona, o- U m-cBsi3u. CTpyKTypHas M reomeTpuyeckas (1mc-
TpaHc-) uzomepusi. Ou3nyeckre CBOWCTBA AJIKEHOB. XUMHUYECKHE CBOMCTBA: PEAKIUU
IPUCOEIUHEHMS, 3aMELEHUSI B C-TIOJIOKEHUE NPHU JABOWHOM CBS3M, NOJUMEpPHU3ALUU U
okucnenusa. IIpaBuno MapkoBHukoBa. KauecTBeHHBIE peakUUd Ha ABOMHYIO CBS3b.
Cnoco0bI Moy4yeHus! ¥ NPUMEHEHUE aJTKEHOB.
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Ankanauensl. Kiiaccudukanusi ankaaueHOB (CONPSIKEHHBIE, W30JIUPOBAHHbBIE,
Kymynupogaunvie). OCOOEHHOCTH JJIEKTPOHHOTO CTPOCHHS U XUMHUYECKHX CBOMCTB
CONpPsKEHHBIX AWEeHOB, 1,2- u 1,4-npucoenunenue. llonmnmepusanns conpsKEHHBIX
nueHoB. CrocoObl MOTYyYEeHHs U IPUMEHEHUE allKaIUEeHOB.

Ankunbl. ['omonoruueckuil psii ankuHOB, oOmias ¢opmyia, HOMEHKIATypa U
U30Mepus. OJJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ QJIKUHOB, Sp-
ruOpuau3anusi aTOMHBIX opOutaneid yriepojga. Du3nyecKkue CBOWCTBA AJTKHUHOB.
XHUMHUYECKHUE CBOMCTBA: pPEAKUUU NPUCOCAMHEHUS, AUMEPHU3ALUA U TPUMEPHU3ALHUU,
okucieHusa. KucioTHble CBOWCTBA aJKWHOB, MMEIOIIMX KOHIIEBYIO TPOWHYIO CBS3b.
KauectBennble peakunu Ha TpPOHWHYIO CBsA3b. CHocOObI TONMy4YEHHS W TPUMEHEHHE
AJIKWHOB.

Apomarnueckue yriieBoJopoabl (apensl). ['omonornyeckuil psa apeHoB, oOuas
dopmyna, HOMEHKIATypa M W30MEpHUs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE
MoJieKyJbl OeHzona. dusnueckue cBOWCTBa apeHOB. XUMUYECKUE CBOMcTBa OeH3ona U
€ro TOMOJIOTOB: PEaKIWW 3aMelIeHHs B OEH30JIbHOM KOJbILE U YIJIEBOAOPOJHOM
paaukaie, peakluuy MpUCOeTUHEHHS, OKHCIIEHHEe ToMosioroB OeH3omna. [Ipeacrasienue 06
OpUEHTHUPYIOIIEM [JeWCTBUM 3aMecTHTeNlel B OEH30JbHOM KOJbIle Ha MpHUMeEpe
QIKWIBHBIX PAJUKAIOB, KapOOKCUIBHOW, TUIPOKCHIBHON, aMWUHO- M HUTPOTPYIIIIBI,
aTOMOB TaJloreHOB. (OCOOEHHOCTH XWMHUYECKHUX CBOMCTB crtupoisa. llomumepuszanus
ctuposa. CnocoObl NOJNy4YEeHUs U IPUMEHEHUE apOMATHUYECKUX YTIE€BOAOPOIOB.

[Tpupomusiii ra3. IlomytHeie HedTsHbIe Ta3el. HedTs m €€ mpoucxoxkieHue.
Kamennbiii yrons M mOpoaykThl ero mnepepabotku. CrocoObl nepepaboTku HedTu:
NEPETrOHKa, KPEKUHT (TePMUYECKUN, KATAIMTUYECKUN), pUDOPMHUHT, MHUPOIU3.
[TponyxThl epepaboTKu HEPTH, UX TPUMEHEHHE B POMBILIUIEHHOCTH U B OBITY.

['eneTnyeckas cBsA3b MEXKAY Pa3IMUYHBIMU KJIACCAMU YIJIEBOJAOPOJIOB.

DNEKTPOHHOE CTPOEHHME TaJOreHIIPOM3BOJHBIX  YIVIEBOJOPOAOB. Peakuun
3aMEUIeHUs rajoreHa Ha THAPOKCOIPYIIlY, HUTPOrpynny, HMAHOTPYIIY, aMUHOTPYIIY.
JlelictBe Ha TaJOr€HIPOU3BOAHBIE BOJHOTO M CIUPTOBOIO pPAacTBOpa IIEIOYH.
B3anMopeiictBue  aWrajgoreHajJkaHoB ¢ MarHueM W nuHKoM. Ilomatme o
METaJUI0OPTaHNYECKUX COEIMHEHUSX. Hcnons3oBanue raJOreHIPOU3BOIHBIX
YTIEBOJOPOOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPTaHMYECKUX BEIECTB.

DKCHEepUMEHTANIbHbIE METOJbl U3YUYEHUsI BEIIECTB U UX MPEBPAILCHUN: U3yUECHUE
¢dbu3nyeckux CBOMCTB YIJIEBOAOPOJIOB (PacCTBOPUMOCTH), KAUECTBEHHBIX peaKIui
YIIEBOJOPOIOB PA3IUYHBIX KJIAaccoB (oOecuBeynMBaHME OPOMHOW WM HOJHOW BOJBI,
pacTBopa MepMaHraHata Kajus, B3aUMOJCHCTBHUE alleTUIIEHA C aMMHA4YHbIM PacTBOPOM
okcupa cepedpa(l)), kauectBeHHOE OOHapyKeHHE yriepoaa U BOAOPOJa B OPraHMUECKHX
BELIECTBAX, IIOJIy4YEHHE OSTUJIEHA M H3YyUYEHUE €ro CBOMCTB, O3HAKOMIIEHHE C
koiekuusimu «HedTtb» U «Yromb», ¢ oOpa3lamMu IIacTMacC, KayuyKOB M PE3UHBI,
MOJIETMPOBAHNE MOJIEKYJ YIJIEBOJIOPOAOB U IaJION€HIIPOU3BOAHBIX YIJIEBOJOPOIOB.

Kuciaopoacoaepxamme oprann4ecKue coeJHHECHUS.

[IpenenvHbie 0qHOATOMHBIE cIUPTHL. CTpOoeHUE MOJIEKYN (Ha MpUMeEpe MeTaHoja
u sTa”ona). ['omonormueckuil psij, obOumas Qopmysna, U30MEpHUsi, HOMEHKIATypa H
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k1accuukanma. Pu3nveckne CBOICTBA MPEAETbHBIX  OAHOATOMHBIX  CIIHPTOB.
BonmoponHbie cBsizm MEXIy MOJIEKYyJIaMH CHUPTOB. XMMHUYECKHE CBOMCTBA: PEAKLUU
3aMEILEHUs, JeruapaTaluud, OKHUCIIEHHs, B3aUMOJICHCTBUE C OPraHUYECKUMH H
HEOpraHMYECKUMH KHclioTamu. KauecTBeHHass peakuus Ha OJHOATOMHBIE CIIUPTHI.
JleficTBMe 3TaHONa M METAaHOJA HAa OpraHu3M uenoBeka. CrnocoObl MOJMyYyeHUs U
IIPUMEHEHHE OJJHOATOMHBIX CIIMPTOB.

[IpocTeie 3¢upsl, HOMeHKIaTypa u u3oMmepusi. OcCoOEHHOCTH (UBHYECKUX H
XUMHUYECKUX CBOKCTB.

MHOroaTOMHBIE CHUPTBI — OTWICHIJIMKONb W IHLepuH. Pusznueckue Hu
XMMHYECKHE CBOMCTBA: PEAKLMU 3aMEILEHHUs, B3aUMOJECHCTBUE C OPraHUYECKUMH U
HEOPraHMYECKUMH KHUCJIOTaMH, KadyeCTBEHHAs pEaklHs Ha MHOTOATOMHBIE CIIHPTBHI.
[IpencraBienne o MexaHM3Me peakuMil HykiaeoduiabHOro 3amenieHus. JleiicTBue Ha
opranusM desioBeka. CriocoObl MOJy4yeHus: U IPUMEHEHHE MHOTOATOMHBIX CIIMPTOB.

®enon. CrpoeHME MOJIEKYJbl, B3aMMHOE BIMSHME T'MAPOKCOTPYIIIBI H
6ensonpHOTO sipa. Gusndeckue cBoiicTBa PeHona. OCOOCHHOCTH XMMHYECKIX CBONCTB
¢denona. KauectBeHHnsle peakuuu Ha ¢eHos. TokcnyHocTh GpeHona. CrocoObl Mony4eHus
U npuMeHeHue ¢peHona. GeHonpopmaibIeruaHas cMoJa.

KapOonunpHbpie coennHEHUS] — aJbJETHIBl M KETOHBL. DJEKTPOHHOE CTPOCHHE
KapOOHMIBHOW rpynnbl. ['omMonoruueckue psiabl anbJerHJOB M KETOHOB, oOImas
dopmyna, nomepus U HOMEHKJIAaTypa. PU3NUYEecKne CBOMCTBA aJbJIETHIIOB M KETOHOB.
XVWMHUYECKHE CBOMCTBA aJbJETUIOB M KETOHOB: peakuMM npucoeauHeHus. OKUCIeHue
IbJETU0B, KaueCTBEHHbIE peakuuu Ha anbaerujpl. CrnocoObl MONy4YeHUs U
IPUMEHEHHE aJIbJETUI0B U KETOHOB.

OnHOOCHOBHBIE TpefeNbHble KapOOHOBbIE KHCIOTbI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJl KapOOHOBBIX KHcHOT. M3omepuss m HOMeHKkinarypa. Pusmueckue CBOMCTBa
OJIHOOCHOBHBIX IpEJENbHBIX KapOOHOBBIX KHUCJIOT. BoJopoiaHble CBA3M MeEXay
MOJIEKyJIJaMU KapOOHOBBIX KHCJIOT. XHMHMUYECKHE CBONCTBA: KHCJIOTHBIE CBOICTBa,
peakuus 3TepUPUKALMM, PEAKIMH C y4yacTHMEM YIJIEBOJOPOJHOrO  paauKala.
OcoOGeHHOCTH CBOWCTB MYpPaBbUHOW KHUCIOTHI. [loHATHE O MPOM3BOIHBIX KapOOHOBBIX
KUCJIOT — CJIOXHBIX 3¢pupax. MHOroo6pasue kapOoHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB
HENpeIeabHbIX W apOMATUYECKUX KApOOHOBBIX KHUCIJIOT, JAMKAapOOHOBBIX KHCIIOT,
THIPOKCUKAPOOHOBBIX  KHCHOT. [IpencraBurenn BBICIIMX — KapOOHOBBIX  KHCIIOT:
CT€apUHOBasl, MaJbMUTHHOBAS, OJIEUHOBAS, IUHONIEBAS, TUHONEH08as KUCIOTbI. CrIocO0BI
NOJYyYeHHS ¥ IPUMEHEHNE KapOOHOBBIX KHCIIOT.

Cnoxuble >¢upsl. I'omonoruueckuit psang, obmas ¢opmyna, H30MEpUs U
HOMEHKIAaTypa. PU3NYecKue U XMMUYECKHE CBOMCTBA: TUAPOJIN3 B KUCIION U IIEIOYHOU
cpeze.

Kupsl. Crpoenue, ¢usnueckue M XMMHUYECKHE CBOMCTBA YKUPOB: T'MIPOJIHU3 B
KUCIONH W 1meno4yHoi cperne. OCOOEHHOCTH CBOMCTB JKHPOB, COJAEPKAIIMX OCTAaTKU
HENpeIeIbHbIX )KUPHBIX KUCIOT. JKHphl B Ipupose.

MBpb114 KaK COM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEe JIeiicTBHE.
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OO6mas xapakrepucTuka yrieBonoB. Kmaccudukamms yrieBomoB (MOHO-, AHW- H
nonmcaxapuael).  MoHOcaxapuIbl:  TIIOKO3a, (pyKTO3a, Trajmakro3a, pubdosa,
ne3okcupubo3a. dusznueckue CBOWCTBa W HaxoxjaeHue B mnpupoge. DoTocuHTE3.
XUMUYECKUE CBOMCTBA TJIOKO3bI: PEAKUWH C Y4aCTUEM CHOUPTOBBIX M AJIBIAECTHIHOU
TPYII, COUPTOBOE U MOJIOUYHOKHCIIOE OpoxkeHue. [Ipumenenne riroko3sl, €€ 3HaUeHHE B
KU3ZHEAEATENBbHOCTH oOpraHusma. Jlucaxapuipl: caxapo3a, MajlbTO3a M JIAKTO3a.
BoccranaBnuBaromuye 1 HEBOCCTAHABIMBAIOIINE AUCAXApUIbl. [ MAPOIU3 Irucaxapuaos.
Haxoxnenne B mnpupone u mnpumeHeHue. [lonmmcaxapuapl: Kpaxmani, TIJIMKOT€H U
nesutono3a. CtpoeHue MakpoMOJIEKYJ Kpaxmaia, IIIMKOreHa U LeJUIr0I103bl. Puznueckue
CBOWCTBAa Kpaxmaja W UEJUI0JIO3bl. XUMHYECKHE CBOMCTBA Kpaxmayia: THAPOJIU3,
KaueCTBEHHasl peakuuss C HOAOM. XHMHUYECKHE CBOWCTBA IIEJUIIOJIO3bI: TUAPOIU3,
nojiyueHue 3¢pupoB uemnoso3bl. IloHsTHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,
aleTaTHBIN MENK).

OKCHEPUMEHTAJIbHbIE METOJbl HW3Y4YEHUs BELIECTB M UX NPEBpallCHMI:
pPacTBOPUMOCTh PA3TUYHBIX CIOUPTOB B BOJE, B3aUMOJEHCTBHE 3TaHOJA C HATPUEM,
OKHCJIEHWE JTWIOBOIO CIHPTa B albJeruj, Ha pPACKaJEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE JTWUJIOBOrO0 CHHpPTAa JUXPOMATOM Kaiusig (BO3MOXHO HCIOJb30BaHUE
BUJIECOMATEpPUAJIOB), KauyeCTBEHHBbIE pEAKIUHM Ha aIbAeTUAbl (C TUIPOKCHUIIOM
nuammuHcepeopa(l) u rumpokcumom menu(Il)), peakius riaunepuHa ¢ THAPOKCHIAOM
meau(Il), xumuueckue cBOHCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aHMMOJEHCTBUE
pactBopa ritoko3bl ¢ ruapokcuaom meau(ll), B3aumomelcTBue Kpaxmana € HOJAOM,
pelIeHne SKCIEPUMEHTANBHBIX 33134 1o TemMaM «CrnupTthl U ¢eHoiby, «KapboHoBbIe
KACTOTHI. CIIOXHBIC DUPBDY.

A3oTcoaep:kalmue OpraHu4ecKue coeJuHeHH .

AMUHBI — OpraHdyYeckue TMpoOU3BOAHBbIE aMMHaka. Kiaccudukaius amMHHOB:
anudaTtuyeckue M apoMaTUYeCKHe; NMEepPBUYHBIE, BTOPUUYHBIE U TpeTuuHbie. CTpoeHue
MoJieKyJ, oOmas ¢opmyna, u30Mepusi, HOMEHKJIaTypa W (U3MYEeCKHUe CBOWCTBA.
XUMHYECKOE CBOMCTBA ali(PaTHUyeCKUX aMHHOB: OCHOBHBIE CBOMCTBA, alIKMJIMPOBAHHE,
B3aUMO/ICIICTBUE MEPBUYHBIX AMUHOB C a30TUCTON KUCIOTOM. CoMM aJIKWIaMMOHHUSL.

AHWIIMH — TIpEeACTaBUTEIb AMUHOB apoMaThudeckoro psnaa. CTpoeHHe aHWIWHA.
B3aumHoe BnusHME TpyIn aTOMOB B Moliekylie aHWiInHA. OCOOCHHOCTH XUMHUYECKHX
cBOiCTB anminuHa. KadecTBeHHBble peakiuu Ha aHWiauH. CrocoObl TONy4eHUS U
npuMeHeHue anudaTuyeckux aMuHoB. [lonyueHne aHuIMHa U3 HUTPOOEH30J1a.

AmunHokucnotel. Homenknatypa u uzomepus. OTAelibHbIE NPEICTABUTENIH (-
AMUHOKHCJIOT: TJIMIUH, ajdaHuH. Pu3nuecKkue CBOWCTBA AMUHOKHUCIOT. XHUMHUYECKUE
CBOICTBA aMHUHOKHUCJIOT Kak aMQpOTEepHBIX OpPraHUYECKUX COCIMHEHUH, peakuus
MOJIMKOHJCHCAINK, 00pa3oBaHWE TMENTUIHOW CBs3u. buonormyeckoe 3HaueHUE
aMUHOKHCJIOT. CHUHTE3 1 TUAPOIU3 MENTH/IOB.

benku xak mnpupoansie monumepbl. llepBuuHas, BTOpUYHAS U TpPETUUHAs
CTpykTypa OenkoB. XWUMHYECKHE CBOWCTBA OETKOB: THUIPOJIN3, JIEHATypaIlus,
KauyeCTBEHHBIE PEaKIIUU Ha OCJIKH.
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OKClepUMEHTaJIbHbIE METO/ABl M3Y4YEHHMs BEUIECTB M MX IpPEBpallCHUI:
pacTBOpeHue OETKOB B BOJE, ACHATypalys OEIKOB MPU HAarpeBaHHUH, IBETHBIC PEAKIHH
Ha O€JKHM, pelIeHne OHKCIEPUMEHTAIbHBIX 3aJad 10 TeMaM «A30TcoJeprKaliue
OpraHMY€ecKHe COeUHEHUS» U «Pacno3HaBaHUE OPraHUYECKUX COEIUHEHUI».

BbicokomoJieKyIsIpHBIE COeIUHECHMS.

OCHOBHBIE MOHATHA XHMHHU BBICOKOMOJIEKYJISIDHBIX COCIMHEHHI: MOHOMED,
N0JIUMEP, CTPYKTYPHOE 3BE€HO, CTENIEHb NOJMMEPU3aLUU, CPEAHSS MOJIEKYJIIpHas Macca.
OCHOBHBIE METOJBl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — IOJIMMEpU3ALUs U
HOJIMKOHJCHCALIHS.

[Tonumepnsle  matepuansl.  [lmactmaccel  (MONMMATWIIEH,  HOJUIPOIUJIEH,
NIOJINBUHUIIXJIOPHL, HOJIACTUPOI, NOJIMMETUIIMETAKPUIIAT, HOJUKapOOHATHI,
noJiMdTIIIeHTepedTanar). Y THIn3amus 1 nepepaboTka riacTuka.

DOnacToMephl: HATypaJbHbI KaydyK, CHUHTETUYECKUE Kaydyku (OyTaJHeHOBBIH,
XJIOPOTIPEHOBBIH, H30IIPEHOBBIN) M CUIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHbIE (XJIONOK, MIEPCThb, IIENK), MCKYCCTBEHHbIE (BHUCKO3a,
alleTaTHOE BOJIOKHO), CUHTETUYECKHE (KalPOH U JaBCaH).

[Tonmumepsl crnenuanbHOrO Ha3HaueHHs (Te(IOH, KeBiap, 3JIEKTPONPOBOJALINE
NOJIMMEPHI, OMOpa3iaraeMple MOJIMMEPHI).

OKCIIEpUMEHTaIbHBIE METOABl M3Y4YE€HMsl BEUIECTB M MX IPEBpAlLCHUN:
O3HaKOMJIEHHE ¢ oOpa3namMu TPHUPOAHBIX W HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC,
Kay4yKOB, PEIIEHNE IKCIIEPUMEHTANIBHBIX 3a7a4 0 TeMe «Pacno3HaBaHue IIacTMacc U
BOJIOKOHY.

PacuérHble 3anauu.

Haxoxnenune MosekysnspHOW (OpMyJbl  OPraHUYECKOrO0 COEIUHEHMS IO
MacCOBBIM JIOJIIM DJJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXKIECHUE MOJIEKYJISPHOU
(dopMyIIBI OPraHUYECKOTO COETUHEHHA MO Macce (00BEMY) MPOIYKTOB CrOpaHuUs, IO
KOJINYECTBY BelllecTBa (Macce, 00bEMY) MIPOAYKTOB PEAKLUU U/UIIU UCXOJHBIX BELIECTB,
YCTQHOBJIEHUE CTPYKTYPHOH (OpPMYyNbl OpPraHMYECKOro BEIEeCTBA HAa OCHOBE €ro
XUMHYECKUX CBOMCTB WJIM CHOCOOOB MOJTYYESHHsI, ONPEeIIEHUE T0JIA BBIX0/Aa MPOAYKTa
peakuuu OT TEOPETUYECKH BO3ZMOXKHOTO.

MexIpeaMeTHbIE CBA3H.

Peanuzanus MeXnpeaMeTHBIX CBsI3€d MPU U3YyYEHUM OpraHudeckoil xumuu B 10
KJacce OCYILIECTBIIAETCS 4Yepe3 MCIOJIb30BaHHE KaK OOLIMX €eCTEeCTBEHHO-HAayYHBIX
HNOHSTHM, TaK U MOHATUH, MPUHATHIX B OTAEJBHBIX IMPEJAMETAX €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOwe ecTecTBEHHO-Hay4yHbIE IOHATHA: SIBIIEHUE, HAYYHbIH (akT, Tunoresa,
TEOpHs, 3aKOH, aHalu3, CHUHTe3, Kilaccuukanmsa, HaOIOIeHUEe, H3MEPEHUE,
DKCIEPUMEHT, MOAEIIb, MOJIEITUPOBAHHUE.

@dusuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, DHEPTETUUECKU I
YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE BEIIECTBA, (U3NUYECKHUE
BEJIMYMHBI, €IMHULIBI U3MEPEHMSI, CKOPOCTb, SHEPTHUs, Macca.
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buonorus:  knmetka, opraHu3M, OKOCHUCTeMa, Owocdepa, MeTaboIn3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIA ¥ reTepoTpOodHBIA THN NHUTAaHUSA, OpPOXKECHHE,
dboTocuHTE3, ABIXaHUE, OCIIKHU, YIIICBOIbI, XXUPBI, HYKIICMHOBBIC KUCJIOTHI, PEPMEHTHI.

['eorpadusi: mone3Hbie HCKOMaeMble, TOTUTHRO.

TexHoyOTHSI: MUIIEBBIE TMPOAYKTHI, OCHOBBI PAIMOHAIBHOTO TMHTAHUS, MOIOIINE
CpelICTBA, MATEPHUAJIbI U3 UCKYCCTBEHHBIX M CHHTETUYSCKUX BOJIOKOH.

11 KUIIACC
OBLIASA N HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBBI XUMHUH.

Atom. CocraB aTOMHBIX sAnep. XHUMHYECKHH 3ieMeHT. M3otombl. Crpoenue
JJIEKTPOHHBIX 000JOYEK AaTOMOB, KBAHTOBBIE YHUCIA. OHEPreTUYECKHUE YPOBHU U
noaypoBHH. AToMHBIE opOuTanu. Knaccudukanus XuMu4ecKux 31€MeHToB (s-, p-, d-, f-
aneMeHThl). PacrmpeneneHue 3JIE€KTPOHOB IO aTOMHBIM OpOMTAIsAM. OJIEKTPOHHBIE
KOH(QUI'ypallud aTOMOB 3JIEMEHTOB II€PBOrO—YETBEPTOrO NEPUOJOB B OCHOBHOM U
BO30YX/1EHHOM COCTOSIHUM, JIEKTPOHHBIE KOH(pUTypaLuu HOHOB.
DIEeKTPOOTPULIATEIBHOCTD.

Ilepnonnueckuii 3akoH u llepuonnueckas cucrema XMMHYECKUX di1eMeHTOB J[. M.
MenpeneeBa. CBsA3b NEPUOAUUECKOrO 3aKOHA U [lepnonnueckoil CHCTEMbl XUMHYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpPHENl CTPOEHMsI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHUYECKUX HJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB IO
rpymmnam ¥ rnepuojam. 3HaueHue nepuoaudeckoro sakona .M. Menneneesa.

Xumudeckass CBs3b. BuIpl XMMHMYECKOM CBSI3M: KOBAJICHTHAs, WOHHAs,
MeTajuinueckas. MexaHu3mbl 00pa30BaHUsl KOBAJIEHTHON CBSI3U: OOMEHHBIH M JOHOPHO-
AKLENTOPHBIN. DHEPrus U JUIMHA CBA3U. [10JISIpHOCTB, HAPABIEHHOCTH U HACHILAEMOCTD
KOBAJICHTHOM CBsA3U. Kpartaele cBasu. BopoponmHas cBsa3b.  MexXMONEKYISIpHbIE
B3aMMOJICHCTBUS.

BaneHTHOCTE W BAJIEGHTHBIE BO3MOXHOCTH aTOMOB. CBA3b  JJIEKTPOHHOMN
CTPYKTYPbl MOJIEKYJl C HMX TI€OMETPUUYECKUM CTPOCHHEM (Ha INpPUMEpPE COEIMHEHUN
3JIEMEHTOB BTOPOT'O NEPHOJA).

[IpencraBieHne O KOMIUIEKCHBIX coequHeHUsX. CocTaB KOMILJIEKCHOIO HOHA:
KOMIUIEKCOO0Opa30BaTellb, JUTaHbl. 3HAUYEHUE KOMIUIEKCHBIX coenunHeHui. [Tonstue o
KOOpPJAUHAILMOHHON XUMHH.

BemectBa ~ MOJIEKYJSIPHOTO M HEMOJEKYJISPHOTO  CTPOEHMs.  Twhmbl
KPHUCTAJUINYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

ITonstne o nucnepcHslx cuctemax. McrunHble pactBopsl. IIpencraBienue o
KOJUIOMAHBIX pacTBopax. CrocoObl BBIpaXEHHS KOHILEHTPAIMH PAaCTBOPOB: MaccoBas
JI0JIs1 BELIECTBA B PAacTBOPE, MOJISIpHAs KOHLEHTpauus. HachllieHHbIE U HEHACBIILEHHBIE
pacTBOPBI, PaCTBOPUMOCTh. Kpucramioruaparsl.

Knaccudukamms w HOMEHKIIaTypa HEOPTaHMYECKHMX BEHIECTB. |pUBHAIIBHBIC
Ha3BaHMsI OTACIIBHBIX NIPEACTABUTENIEH HEOPTaHUYECKUX BEILIECTB.
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Knaccudukamms XuMUUECKHX peakuuid B HEOPTraHWYECKOW W OpraHHYecKOu
XUMUHU. 3aKOH COXPaHEHHUsI MacChl BEIIECTB; 3aKOH COXPAHEHUs U MPEBPAILICHUS YHEPTUU
Opyu  XUMHYECKMX  peakuusix. TerioBble  3PQEKTbl  XUMHUYECKHUX  pPEaKIMi.
TepMoxuMHUECKHE YPABHEHHUS.

CKOpOCTh XMMHYECKOW peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (HaKTOPOB.
['oMoreHHsbI€ U reTeporeHHble peakiuu. Katanus u kaTaau3aTopsl.

OOpatuMble ¥ HEOOpaTUMBIE peakiuu. XWMHYecKoe paBHOBecue. KoHcTaHTa
XUMUYECKOTO0 paBHOBecusa. DakTopbl, BIUAIOIIME HAa TOJOXKEHUE XUMHUYECKOIrO
paBHOBECHS: TEMIIEpaTypa, JaBJICHHUE W KOHUEHTpPALUU BEIIECTB, Y4YaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larenbe.

OnexTponauTrieckas auccouuanus. CuibHble U ciiadble 3JeKTpoiauThl. CTeneHb
nuccormanuu. Cpeaa BOAHBIX pACTBOPOB: KHUCJIOTHAsl, HEWTpaibHas, IIEIOYHAs.
Bonoponnsiit nokazarens (pH) pactopa. ['uaponus coneid. Peakuyn noHHOro oomeHa.

OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE peakunu. CreneHp okucieHus. OKUCIuTenb
Y BOCCTaHOBHTEINb. [Iponeccsl OKUCIEHNS U BOCCTAHOBJICHUS. BaxKHENIIINE OKUCIUTEIIH
U BOCCTaHOBHUTENU. MeTo/1 3JIeKTPOHHOT0 OajaHca. DJIEKTPOJIU3 pacTBOPOB U PACILIaBOB
BEILIECTB.

OKCHEPUMEHTANIbHBIE METOJbl HU3Y4YEHHUsI BEUIECTB M UX MPEeBpallCHHI:
pasjioKEeHue IMEepoKCHIa BOJIOpPOJAa B  MPUCYTCTBUM  KaTajuu3aTopa, MOJAEIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBEACHUE peakluii HMOHHOrO OOMEHa, OIpe/eieHue
Cpellbl pacTBOPOB C TOMOIIBIO WHIUKATOPOB, U3YYCHHUE BIHSHUS PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XUMHUYECKON PEaKLNU U MOJ0KEHUE XUMHUUECKOTO PAaBHOBECHS.

Heopranuueckast xXuMus.

[Tonoxxenne HemetayioB B llepuonnueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB
.. MenneneeBa W OCOOCHHOCTH CTPOCHHUS HUX aToMOB. DHU3MUECKHE CBOMCTBA
HEMETAJUIOB. AJUIOTPOIHS HEMETAUIOB (HAa TpUMEpe KHUCIopoaa, cepwl, ¢ocdopa u
yIiIeposia).

Bonopon. Ilonyuenue, ¢usmueckue W XHMHUYECKHE CBOMCTBA: peakUUU C
METAJUIAaMU M HEMETAJUIAMH, BOCCTAHOBUTEJIBHBIE CBOWCTBA. [mapuasl. TomiuBHbBIE
AJIEMEHTBHI.

lamorensl. HaxoxxaeHue B TpHpoje, CHOCOOBI TMONYYCHHs, (QU3NIECKUE U
XUMHYECKHE cBoOMCTBa. [‘anoreHoBomopoapl. BaxHeWmme KuCIOPOACOIEpKAIINE
coenuHeHus rajoreHoB. JlaGopaTopHble ¥ MPOMBIIUIEHHBIE CHOCOOBI TOJyYEHUs
rajoreHoB. [[puMeHeHnEe ralor€HOB U UX COCTMHEHU.

Kucnopon, o3on. JlabGoparopHble U MPOMBIIUIEHHBIE CIOCOOBI IMOJIYYECHHUS
Kkuciopoja. Pu3nyeckue U XMMUYECKUE CBOMCTBA UM MPUMEHEHUE KHUCIOPOJa M O30HA.
Okcuibl U IEPOKCU/IBI.

Cepa. Haxoxaenue B mpupoje, crnocoObl nmoiaydeHus, GUu3snyeckue U XuMHYECKHUe
croiictBa. CepoBogopon, cynbhumasl. Oxcun cepsi(IV), oxcun cepri(VI). Ceprucras u
cepHasi KUCJIOTHI U uX coinr. OCOOEHHOCTH CBOMCTB CepHOM KUCIOTHI. [IpuMenenme cepsl
U €€ COeTMHEHUN.
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A30T1. Haxoxenue B pupo/ie, CnocoObl MoiayyeHus, (U3NYECKHe U XUMUUYECKUE
cBoicTBa. AMMHUAK, HUTpUAbL. OKCUBI a30Ta. A30THCTAsi U a30THASI KMUCIIOTHI U UX COJIU.
Oco0eHHOCTH CBOMCTB a30THOM KHCIOTHL. [IpuMeHeHue a30Ta M ero COeIMHEHHUU.
A3BOTHBIE YIOOpEHHS.

®ochop. Haxoxmenue B mpupoge, crmocoObl NOMydeHUs, (U3UYECKHE W
xumuueckne cBoiicTBa. @ochuanl u dpochun. Oxcuasl hochopa, pochopHas kucaoTa u
e€ comu. [Ipumenenne docdopa u ero coequnennit. DocopHsie y1o0peHus.

VYrnepon, HaxoXAeHUE B Mpupoje. AnorponHbie Moaupuxanun. Ousndeckue u
XMMHUYECKHE CBOMCTBAa TPOCTBIX BELIECTB, OOpa3oBaHHBIX yriaepoaoM. Okcunu
yraepona(Il), oxcun yraepoma(IV), yronpHas kuciaora u €€ coiau. AKTUBHPOBAHHBIN
yronb, anacopbuus. Dymiepensl, rpadeH, yriaepoaHbie HaHOTpYyOku. Ilpumenenue
MPOCTHIX BEUIECTB, 00Pa30BAHHBIX YIJIEPOJOM, H €T0 COCIUHEHUI.

Kpemuuii. Haxoxxnenue B mnpupoje, cHocoObl MONy4deHHUs, (U3HYECKHE U
xumuueckue cBoiictBa. Oxcua kpemHusi(IV), kpemHHeBass KHCIOTa, CHIIMKATHI.
[Ipumenenne kpeMHust ¥ ero coenuHeHnil. CTeKIo, ero nojay4eHue, BUAbl CTEKIIA.

[Tonoxxenne wmetaiioB B llepuonnueckoil cucTEME XUMHUYECKHX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS AINEKTPOHHBIX 000J04YeK aTOMOB MeTauioB. O0mmue punyeckue
cBoicTBa MeTailioB. [IpuMeHeHne meTaioB B ObITy U TexHUKe. CIlJIaBbl METAJIIOB.

DNEKTPOXUMHUYECKUH pPsii HaNpspkKeHU metaiioB. OOuiye crnocoObl MoJydeHus
METaJUIOB: THUJIPOMETALIYPTHUsl, MUPOMETAIUTYprusi, 3jekTpometauyprus. [lonsrtue o
KOppo3un MeTayioB. CrocoObI 3alUTHI OT KOPPO3HUH.

Ob6mas xapakrepuctuka MeTtamioB [A-rpynnsl  [lepuonnyeckoit  cucTeMsl
XUMHYECKUX 3JeMeHTOB. HaTtpuii m kanwii: momydyeHue, QU3NUECKUE U XUMUYECKHE
CBONCTBA, IPUMEHEHHUE MTPOCTHIX BEUIECTB U UX COCTUHEHUM.

Ob6mas xapakrepuctuka wmetauioB I[A-rpynmer  [lepuonuyeckoil cucteMsl
XUMHUYECKUX AJIEMEHTOB. MarHuii ¥ KaJlblWii: MOJIy4eHHe, (QU3HYECKHEe U XUMHUYECKUE
CBOMCTBA, NPUMEHEHUE MPOCThIX BELIECTB M HUX coeauHeHuil. JKECTKOCTh BOIBI U
Croco0bl €€ ycTpaHEeHUsI.

AMOMUHUIN: TONy4YeHue, (U3NYECKHEe W XHMHUYECKHE CBOWCTBA, NMPUMEHEHUE
IPOCTOrO BEILECTBA U €r0 CoeAMHEHUN. AMQOTEepHBIE CBOICTBA OKCHIA U THAPOKCHUIA
ATIOMUHMUS, THIPOKCOKOMILIEKCHI AJIFOMUHUS.

OOmass  xapakTepucThka  MeTauioB  1mobounbix  moarpynn  (b-rpymm)
[lepuonnueckoil CUCTEMbBI XUMUYECKUX 3JIEMEHTOB.

dusnueckue M XMMHUYECKHE CBOICTBA XpoMa M €ro coeauHeHuil. OKcuabsl u
ruapokcuabl  xpoma(ll), xpoma(Ill) m xpoma(VI). Xpomatel u AuxXpomaThl, HX
OKHCIIUTENbHbIE CBOMCTBA. [loyueHne u npuMeHeHue Xxpoma.

OU3NYECKUE U XMMHUYECKHE CBOMCTBA MapraHiia U €ro CoeAMHeHuU. BaxuHenme
coeaunenus: mapranua(ll), mapranna(I1V), mapranna(VI) u mapraama(VII). [Tepmanranar
KaJlus, €r0 OKUCIUTEIbHBIE CBOMCTBRA.

du3nyeckue W XUMHYCSCKHE CBOMCTBA JKeJjie3a M ero coenuHeHmi. OKCHIEBL,
ruapokcuabl U conu xene3a(ll) u sxenesa(Ill). [lonyyenne u mpuMeHeHUe Kene3a U ero
CILJIaBOB.
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Ou3n4YecKue U XMMUYECKHME CBOMCTBA Meau u €€ coeguHeHuil. [lomyueHune u
MPUMEHEHHUE MEIU U €€ COCTMHECHUM.

[uuk: nonydyenue, pu3nyeckue U XMMHUYECKHe CBOMCTBA. AMQOTEpHbIE CBOMCTBA
OKCHJIa ¥ THJIPOKCHUJIA IIMHKA, TUJIPOKCOKOMILIEKCHI LMHKA. [IpMeHeHrne LHUHKA U ero
COEJIMHEHU .

DKCIEpUMEHTAIIbHBIE METOJbl U3YUEHUSI BEIIECTB U UX MPEBPALLCHUN: U3YUCHUE
o0pa3loB HEMeTaIoB, TOopeHue cepbl, Qocdopa, Kenesa, MarHusi B KHCIOPOJE,
U3y4yeHue Koulekuuu «MeTamibl M CIUIaBbl», B3aUMOJCHCTBHE WLIEIOYHBIX U
IEJIOYHO3EMENbHBIX METAJIOB ¢ BOAOW (BO3MOXKHO MCHOJIb30BAHUE BUEOMATEPUATIOB),
B3aUMOJICHICTBUE LIMHKA W Keje3a C pacTBOpaMu KUCIOT M IIeJI0Yeil, KaYeCTBEHHbIE
peaKkiMu Ha HEOPraHWYECKHE AaHHWOHBI, KAaTHOH BOAOPOJA U KAaTHOHBl METaJUIOB,
B3aUMOJICHCTBHUE THAPOKCHUIOB aTIOMUHUS M IIMHKA C PacTBOPAMM KHCIJIOT M IIEIOYEH,
pelIeHUE PKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMaM «l amorens», «Cepa U €€ COeIUHEHUS»,
«A30T U dochop M HUX coeqUHEHHs», «MeTauibl TIaBHBIX HOArpyHI», «MeTamibl
1O0OOYHBIX MMOATPYIIID.

XUMHUSA U KU3Hb.

Ponp xumuu B obecrieueHUU yCTOMYHMBOTO pa3BUTHUS denoBedecTBa. [loHsATHE O
HAay4YHBIX METOJaX IO3HAHHMS W METOJOJIOTUM HAaY4YHOTO HucclenoBanus. Hayunble
OPUHILIMIIBL  OpPTraHu3alMi  XMMHYECKOTO0 MPOU3BOJACTBA. [IpoMbIlIeHHBIE CHOCOObBI
MOJIyYEHUs BaKHEHIIUX BEUIECTB (HA MpUMEpPE MPOU3BOACTBA aMMHUAKa, CEPHOU
KHUCJIOTBI, MeTaHosa). [IpombllieHHBIE CIOCOOBI MOJYYEHHUS] METAJUVIOB M CILJIABOB.
XHUMHUUYECKOE 3arps3HEHUE OKpYKAlolleld Cpelbl U €ro mnociaeAcTBus. Ponb Xumuu B
00ecreueHNH YHEPreTUUeCKOo 0€30MacHOCTH.

XumHus W 310poBbe  uenoBeka. JlekapctBeHHble  cpeacTtBa.  [IpaBuiia
MCII0JIb30BAHMS JIEKAPCTBEHHBIX MpenaparoB. Pojap XMMUM B pa3BUTUN MEULIUHBI.

XuMHUSl TUIIM: OCHOBHBbIE KOMIIOHEHTHI, MHUINEBbIE J00aBku. Ponb Xumuu B
oOecreyeHnH MUIEeBON Oe30MacHOCTH.

Kocmernueckue u mnapdromepubie cpeactBa. bertoBas xumus. [lpaBuna
0€30I1acHOT0 UCTIOJIL30BAHMSI IPENIAPATOB OBITOBON XMMHUU B IMTOBCEIHEBHOM KU3HH.

XuMHUS B CTPOMTENIbCTBE: Ba)KHEWIIME CTPOUTEIbHbIE MaTepHaibl (LEMEHT,
OCTOH).

Xumus B CebCKOM X03siiicTBe. OpraHndeckue U MUHEPaJbHbIE YI00pEHUsI.

CoBpeMeHHbIE KOHCTPYKLIHOHHBIE MaTepualbl, KpPacKu, CTEKJIO, KepaMHKa.
Marepuansl 1 35eKTpoHukd. HaHoTexHonorum.

Pacuérurlie 3anaumn.

Pacuétpl: maccel BemiecTBa WM 00bEMA Ta30B IO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM OOBEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIMH BEIIECTB, MAaCChI
(0Ob€Ma, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIU OJHO W3 BEUIECTB HMEET
npuMecu, mMacchl (00b€Ma, KOJIMYECTBA BEIIECTBA) MPOJYKTA PEAKIUHU, €CIIU OJHO W3
BEIIECTB JAHO B BHUJAE pPACTBOpPA C ONPEACIEHHOM MACCOBOM JOJIEM pPAaCTBOPEHHOIO
BEILIECTBA, MACCOBOM JIOJIM M MOJIIPHOM KOHIIEHTPAllMM BELIECTBA B pacTBOpE, AOJIU
BBIXO0/Ia MTPOJIYKTA PEAKIIUU OT TEOPETUUECKH BO3MOMKHOTO.
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MexIpeaMeTHbIE CBA3H.

Peanuzanus MeXnpeIMETHBIX CBsSI3€d NPHU M3y4EHUM OOUIEl M HEOPraHWYECKOMN
xuMHuu B 11 Kilacce oCylIecTBIISI€TCSl uepe3 HMCIOJIb30BAHUE KaK OOLIUX €CTECTBEHHO-
HAyYHBIX NOHATHUM, TaK W MOHATUM, NPUHATHIX B OTIEJIbHBIX MPEAMETAX ECTECTBEHHO-
HAy4YHOTO IHKJIA.

OOwe ecTecTBEHHO-Hay4yHbIE IOHATHA: SIBJIEHUE, HAYYHbIH (akT, TuUnoresa,
TEOpHs, 3aKOH, aHajHu3, CHUHTE3, KIAacCU(PUKAIUA, TEPHOANIHOCTh, HAOIIOIECHUE,
U3MEpEHUE, SKCIIEPUMEHT, MOJIEIIb, MOJEIMPOBAHUE.

®dusuka: marepus, MUKPOMHUDP, MaKpOMHUp, aTOM, 3JEKTPOH, NPOTOH, HEUTPOH,
WOH, U30TOIbl, PaAMOAKTUBHOCTb, MOJIEKYJIA, JHEPIrETUUYECKUI YPOBEHB, BELIECTBO, TENO,
00BbEM, arperaTHO€ COCTOSIHME BEIeCTBa, HJACalbHbIN TIa3, (U3NYECKHE BEINYMHBI,
€AMHMIIBI U3MEPEHUS, CKOPOCTh, SHEPIHUs, Macca.

buonorus: knetka, opraHu3M, dKOCUCTeMa, Ouocdepa, MeTaboInM3M, MaKpo- U
MHUKPOJIEMEHTBI, OEJKU, JKHUPBI, YIJIEBOJAbI, HYKIEHMHOBBIE KHCIOTBI, (DepMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB U OTOK SHEPTHH B SKOCUCTEMAX.

['eorpadus: MuHepaybl, TOpHbIE IOPOJbI, IOJE3HbIE HCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHosorus:: XUMUYECKass NPOMBIIIJIEHHOCTb, METAJIYprHsi, CTPOUTEIbHBIE
MaTEepHallbl, CEJIbCKOXO3SICTBEHHOE IPOU3BOACTBO, IHUINEBAass IPOMBIIIICHHOCTb,
dapMarieBTHUECKass MPOMBIIUIEHHOCTh, MPOHU3BOJCTBO KOCMETHUECKUX IPETaparTos,
IPOU3BOJICTBO  KOHCTPYKLIMOHHBIX ~MaTe€puajoB, 3JEKTPOHHAS IPOMBIIIIEHHOCTbD,
HaHOTEXHOJIOTHH.

TEMATHYECKOE IIVIAHUPOBAHME,
B TOM YHCJIe C y4eTOM padoueil mporpaMMbl BOCIUTAHUS € YKa3aHHEM KOJIMYeCcTBA 4YacoB,
OTBOJAMMBIX HA OCBOEHHE KAKI0H TeMbl

Ne HaumeHnoBanme KoamnuecrBo KoimmnuecrBo Bo3moxkHOCTH
pasaena aKaJeMHYeCKHX | aKaJeMHYeCKHX | HCIOJb30BAHHA
4acos, 4acos, 3J1eKTPOHHBIX
OTBOAMMBIX Ha | OTBOJMMBIX Ha (uu¢poBbIX)
OCBOEHHE KOHTPOJIbHbIE | 00pa3oBaTebHbIX
Kaxa0i padoThI pecypcos
TeMbl/pa3jaesa
10 kaace
Pa3nes 1. Teopernueckne 0CHOBBI OPraHNYeCKOM XUMHH
1.1 [Ipenmet oprannyeckoit 8

xumuu. Teopus
CTPOCHMS OPTaHUYECKUX
coequHeHuit A. M.

bytneposa.
Pasnen 2. YrieBonopoabl
2.1 IIpenenbHble 5
YTJIEBOJIOPOIBI —

AaJIKaHbI, IUKJIOAJIKAaHbI.

22




2.2

Henpenenbabie
YTJIEBOJOPOIbI: AJIKEHBI,
aJKaJgUCHBI, aJIKHHEI.

14

23

Apomarnyeckue
YTJIEBOJIOPOIBI (APEHBI).

24

IIpupoaHbIE HCTOYHUKHU
YTIEBONOPOAOB U UX
nepepadoTKa.

2.5

lManorennpou3BoiHbIE
YTJIEBOJIOPOIOB.

Pasznea 3. Kucaopoaconepsxkamue

3.1

Crnuptsl. DeHou.

11

32

KapOonunbHbie
COETMHEHMUS: aJlbJICT U IbI
u keToHbl. KapGoHoBBIE
KHUCJIOTHI. CIIOXKHBIE
s¢upsbl. Kupsl.

21

33

VTIeBoabI.

9

Pa3nes 4. AzoTcoaepskaiiyue OpraHu4ecKue coeJHHeHHs

4.1

AMUHEL
AMuHokucinorsl. benku.

12

Pa3znea 5. BoicokoMosieKy/IsIpHbIE COeINHEHUS

5.1 BricokoMOEeKyIIIpHBIE 6
COCIMHEHMUS.
O01Iee KOJINYECTBO YaCOB 102
1o nporpamMme:
11 kaace
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
1.1 Crtpoenue aToma. 9
[Tepuonuueckuii 3aKOH 1
IIepnonnueckas cucrema
XAMHUYECKHX DJIEMECHTOB
J. . Menneneena.
1.2 CrtpoeHue BelecTBa. 11
MHuoroo6pasue BeIecTs.
1.3 XHUMUYECKUE PEAKIINH. 19
Pa3nes 2. Heopranmueckasi XuMus
2.1 Hemeramnsr. 31
2.2 Merannsl. 23
Pa3zgen 3. XumMus u :KN3Hb
3.1 MeTtoapl mo3HaHUS B 9
XUMHUU., XUMHS U )KU3Hb.
O011ee KOJIUYECTBO YaCOB 102
1o NporpamMmme:
BCEI'O 3a 1Ba rojga o0yuenus: 204

23

OPraHu4e¢CKMue COCINHCHUSA
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