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MogaeabHasi CHHXPOHU3HPOBaHHAA padoyasi nporpamMmma 0a30B0ro

U yriy6JaéHHoro ndyuenus npeamera «Xumusa» (10-11 kiaaccsl)

HOACHUTEJIBHASA 3AIIMCKA

MogenpHass CHHXpPOHM3MpOBaHHasi pabouas mnporpamma 0a30BOro U
yriay0néHHoro usyudenus mnpeamera «Xumus» B 10-11 knmaccax paspaborana Ha
ocHoBe Paboumx mporpamMmm cpenHero ooOiiero oOpa3oBaHUs MO XUMHH (0a30BBIi
ypOBEHb, YriIyONEHHBIA YpOBEHb), OJJOOPEHHBIX pelieHneM (denepaibHOro yueOHo-
METOANYECKOr0 00BheAUHEHUS MO 001emMy obpa3zoBanuio oT 29.02.2022r., mpOTOKOJ
7/22, cocraBinennbix Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03
«O06 o6OpazoBanuun B Poccuiickoit ®expepanun», TpeOoBanuii K pe3ylbTraTaM
OCBOCHHS OCHOBHOHM 00pa3zoBaTeIbHON MpPOrpaMMbl CPeAHEro o0uiero o0pa3oBaHus,
npecTaBieHHbIX B DefepaqbHOM TOCYJapCTBEHHOM 00pa3oBaTENIbHOM CTaHIapTe
cpenHero oOuiero oopasoBanus, (yrBepxAEH Mpuka3oM MUHUCTEpCTBa 00pa30BaHus
u Hayku Poccutickoit @eneparuu ot 17 mas 2012 r. Ne 413, ¢ uameHenusiMmu ot 12
asrycta 2022 r.), ¢ yuérom «KoHIenmuu mpenogaBaHus Y4eOHOTO IIpeaMeTa
«Xumus» B 00pa3oBaTelbHBIX  opraHm3anusx  Poccuiickoit ~ ®enepanuu,
peaNnu3ymoNIMX OCHOBHBIE 00IIe00pa3oBaTe/bHBIE MPOrpaMMbl»  (YTBEpIKIEHA
Pemenniem Komnernn Munnpocsemenus Poccuu, nporokon ot 03.12.2019r. Ne T1K-
4BH) u (enepanbHON paboueil mporpamMmbl BocmuTaHusa. Ee coctaButenu AmmnHa
M.U., npeacenatens TYMO yuuteneir xumuu, meroauct I'bY IO «YanaeBckuit
PIl» bakymuna FO.H., npencenatens PYMO yuuteneit xumuu, MeToaucT Kadeapsl

MaTeMaTH4eCKOro U eCTeCTBEHHOHay4yHoro oopazoBanus 'AY JIT10 CO HUPO.

OcHOBY mNOAXOJOB K pa3pabOTKEe MOJEIbHON CHUHXPOHH3WPOBAHHOW paboueit
mporpaMmbl  0a30Boro W yriayOn€HHOro u3ydeHws mpeamera «Xumwus» B 10-11
KJlaccaX, K OINpEJENeHUI0 O0IIeil cTpaTeruu OOydYeHHs, BOCIHUTAHUS U Pa3BUTHUSA
oOyyJarolmuxcsa cpeacTBaMu ydeOHOro mnpeaMera «Xumus» Ha 0a30BOM YpPOBHE
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coctaBuwin KoHUenTyainpHble nosioxkeHuss PI'OC COO o B3auMooOyCIIOBIEHHOCTH
uenen, coaepkaHusi, pe3yJabTaToB OO0ydeHHs] W TpeOOBaHUUM K  YPOBHIO

IMOATOTOBKH BBIITYCKHHUKOB.



N3yuenne mnpenmera, peanusdyemMoe B yclIoBUSIX  JIU(dEpEHIIMPOBAHHOTO,
npopuiabHOro OOy4eHHs, TMPU3BAHO OOECHeUuTh OOIE00PA30BATEIBHYIO U
OOIIEKYIBTYPHYIO TTOATOTOBKY BBITYCKHHUKOB ITKOJIBI, HEOOXOMUMYIO JIJIs afanTariu
UX K OBICTPO MEHSIIOIIUMCS YCIOBHUSAM KH3HU B COIIMYME, a TAKXKE ISl MPOTOKCHHUS
OoOydYeHHsI B CPEAHHMX CHEIUATBHBIX M BBICIIUX yUEOHBIX OpPTaHU3alUAX, B KOTOPBIX

XUMUA ABIACTCA OIIHOﬁ N3 IIPUOPUTCTHBIX TUCIHUILIINH.

B cooTBeTCTBHMM € JaHHBIMU TMOJOXKEHUSMH MOJICNIbHAS CUHXPOHU3UPOBAHHAS
pabouasi mporpamMma cpeaHero oo6mero o0pasoBaHus (06a30BBI  YPOBEHbD):
yCTaHABIIMBaeT  0Os3aTeibHOEe  (MHBaApUAHTHOE)  NPEJAMETHOE  COJCp)KaHWeE,
OTIpeNIeNIICT KOJWYECTBCHHBIE M KAaYECTBEHHBIC €r0 XapaKTEPUCTHKHA Ha KaXkJIOM
JTane W3Y4YeHUs TMpeIMeTa, TMpeaycCMaTpuBaeT TMPUHIMIBI CTPYKTYPUPOBAHUS
coJlep KaHMs U pacrlpeie]IeHUs ero Mo KjaccaM, OCHOBHBIM pa3jieliaM U TeMaM Kypca;
na€T MpPUMEPHOE paclpesieieHre y4eOHBIX YacoB IO TEeMaTHYECKUM pasfenam,
PEKOMEHyeT MPUMEPHYIO TMOCJIEI0BATEIHLHOCTh U3YYEHUS! OTIEIBHBIX TEM Kypca ¢
y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKKM Y4eOHOro
mpoliecca, BO3pacTHBIX  ocoOeHHocTed  ydammxcs 10-11  xmaccoB;  maér
METOJIMYECKYI0 HWHTEPIPETAlMI0 I[eJed M3yueHus TpeIMera Ha  YpOBHE:
COBPEMEHHBIX TPHUOPUTETOB B CHUCTEME CpelHero oOlmero obpa3oBaHus,
coJlepKaTeNIbHON XapaKTePUCTUKU TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHOM TPOrpPaMMBbl CpeJHEro o0mero o0pa3oBaHus (JIUYHOCTHBIX,
METalpeJIMETHBIX, TPEIMETHBIX), OCHOBHBIX BHJOB y4e€OHO-TIO3HABATEIHHOM
NEATEeIbHOCTU YUYEHHUKa MO0 OCBOCHUIO cojiepKaHus npeamera. [lo BceM Ha3BaHHBIM
MO3ULIMSIM B Tporpamme coOJI0JIeHa MPEeeMCTBEHHOCTh ¢ Pabodeil mporpaMmoii
OCHOBHOTO 0011ero o0pa3oBanusi mo xuMuu (s 8—9 kimaccoB o0pa3oBaTeIbHBIX

opraHu3zaiuii, 6a30BbI YPOBEHB).
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MopenbHass ~ CHHXpPOHM3MpPOBaHHas ~ pabodas  mporpamMma  UMeEeT  Lelb
CUHXPOHU3UPOBATh COAEpPKaHUE y4eOHOro MmpeaMeTa I U3ydyeHUs MpeaMeTa
«Xumus» B 10-11 knaccax B paMKax MyJbTUNIPOPUIBHOTO Y4eOHOrO IIaHa.

Henn u 3amaum yueOHOro mnpeaMera «XUMHUS» B COOTBETCTBYIOLIEM pasielie
MIPOrpaMMbl MPEJCTaBICHbl COBMECTHO, KaK Jisi 0a30BOTO, mak u 07 y2ayOnéHHo20
yposneit.

B pasnene Ilnanupyembie pe3yiabTaThl OCBOCHHSI y4E€OHOTO MpeameTa «XHUMHS»
CUHXpPOHM3aLUS MPEJCTaBICHa B BUE JIONOJHEHHUS K 0a30BOMY YPOBHIO, a UMEHHO,
[IpenmeTHbIE pe3yNbTaThl, TOCTUTaeMble OOYYAIOUIMMUCS Ha YriayOnEHHOM YpOBHE
M3y4eHUs XMMMH, BBIIEICHBI KyPCUBOM .

B paznenax Copaepkanue Marepuana U TeMaThyeckoe IUIAHMPOBAHUE UMEETCS

BBIHGHGHHBIﬁ Marcpuall, I/IMGIOIIII/Iﬁ I'IO,H‘{GDKI/IBaHI/Ie2 KaK Ha 6a3OBOM, TaK M Ha

yriayOia€HHOM YpPOBHSIX, KOTOPBIM HM3ydaeTcsi B O3HAKOMHUTEIBHOM IUIAHE U HE
BKJIIOUAETCSl B COCTaB MpeAMETHBIX pe3ysibTaToB ocBoeHuss OOIT COO.

B pazgene TemaTuueckoe IUIaHUPOBAHHWE MPUHIMI CHUHXPOHU3AIMU TPOSBIEH
CJIEIYIONIMM 00pa30M: Yachl HEAENbHON Harpy3Kd IJisi YriyOJIEHHOTO M 0a30BOTO
ypOBHEH yKa3aHbl TaKMM 00pa3oM, 4YTO OJHA TeMa (OJHMH 4Yac B HENENI0) eANHA IS
IBYX YpOBHEH, a OCTaJbHbIE J[Ba Yaca M TEMbl HEACIbHONW Harpy3Ku IS
yriayOia€HHOTO YPOBHSI YKa3aHbl B CTPOKAX HUKE U TOJBKO JJISi 3TOr0 ypoBHS. YacTh
PE3EPBHBIX YacOB MO3BOJIMJIA BCTPOUTHh HEOOXOIUMOE KOJUYECTBO YacOB B TeMax
M3Yy4EeHHS], a TAKXKE OPraHU30BaTh U TEMAaTHUYECKOE MOBTOPEHHUE KaK Ha 0a30BOM, TakK
Y Ha YrIIyOJIEHHOM YPOBHSIX, 1 UTOTOBOE MOBTOpeHue; B rpadax «KomuuecTBo 4acos

yKa3aHbl TAK)K€ T€ Yachl, KOTOPbIE B3ATHI U3 pe3epBa (yKa3zaH CUMBOI «P»).

'Kypcueom B TekcTe nporpaMmbl B pasaenax « Llenn n 3agaun», «MpeameTHble pe3yabTaTbl» BblAeNeHbl
3/1EMEHTbI, KOTOpble NpeacTaBAeHbl ANA U3YYeHUA Ha YrNy6AEHHOM YpOBHe.

2|_|0ﬂ,‘-I(E|C)Kl/IBaHl/|e MMmeeT matepnan, KOTOprl\;I M3y4yaeTcA B O3HAKOMUTE/IbHOM MNJ1aHe U He BK/ZIKOYaEeTCA B

COCTaB NpegMeTHbIX pe3ybTaTtoB ocBoeHma O0IM COO.
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IIpu ¢dopmupoBanun TemaTHUECKOro IJIAHUPOBAHMS — MPELYCMaTPUBAIOCH
pacrnpenesieHue 4acoB BHYTPM TEM M MEXKIY TeMaMH C LEIbI0 00ecleueHMs
HEJIENbHOM HArpy3Ku il O0OydYaromiuxcs, M3y4yalollMX XHMHUIO Ha YriayOoJ€HHOM
ypoBHe. IlepepacrpenencHue 4YacoB MEXKAY HEKOTOPBIMM TEMaMU IO3BOIWIIO
COXPAaHUTh TEMAaTHUYECKH yueOHbIH 00BEM MaTepuaia, MCIOJIb30BaHUE PE3ECPBHBIX
4acoB TakkKe OOECHeuMso HaJIuyue Yy4eOHBIX YacoB Ha 0000IIEHHE, HUTOTOBOE
NOBTOPEHUE U KOHTPOJb y4eOHOro Marepuana. Takum oOpa3oM, CHHXPOHHU3ALU
TEMATUYECKOT O MJIaHUPOBAHUS 0Aa30BOTr0 U yriyOiIEHHOTO YPOBHEN U3YUYEHUS] XUMHUU
NOJIHOCTBIO COXpaHWJIa COJIEPKATEIbHBIN acleKT nporpamMmmel KypcoB 10-11 kmaccos
JUTSE MYJABTUIPO(UIBHOTO y4eOHOTO MIIaHa.

JlanHast mporpamMma siBJISIETCSI OPUEHTHUPOM JIJIsi COCTABJICHHSI pabouuX MPOrpamm,
aBTOpPbl KOTOPBIX MOIYT HPEIJIOKUTh CBOM IOAXOA K CTPYKTYPUPOBAaHHUIO W
[OCJIEI0BATEIBHOCTH HM3yYEHHUs] yuyeOHOro marepuaja, a Takke CBOE BHUJCHUE
OTHOCHUTEJIBHO BO3MOKHOCTH BbIOOpa BapHMaTUBHOM COCTaBISAIOLIEH COAEpKAHUS
npeaMeTa JOTOJIHUTENBHO K 00513aTeNbHON (MHBAapUAHTHOM) YacTH €ro COAepKaHUs
B paMKax pe3epBHBIX 4YacoB. Pe3epB yueOHOro BpeMEHM pEKOMEHAYeTCs Jis
peaiMzallid  aBTOPCKUX TMOAXOJ0OB K HCHOJb30BAHUIO pPa3zHOOOpa3HbIX (opM

opraHu3aiuy yaeOHOro mporecca.

OBIHIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA «XUMUS»

XuMudeckoe 00pa3oBaHME, TOJy4aeMOE€ BBIMYCKHUKAMH CpPEAHEH IIKOJIbI,
SABIIIETCS HEOTHEMJIEMOM YacThio UX 00pasoBaHHOCTU. OHO CIYKUT 3aBEPIIAIOITIM
ATAloOM peaiu3allid Ha COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIHOUYEBBIX
[IEHHOCTEHW, MPHUCYIIUX IEJIOCTHONM CHCTEME XHMHYECKOTO O0Opa3oBaHUs. OTH
[IEHHOCTH KaCarOTCs MO3HAHKS 3aKOHOB MPUPOJILI, (HOPMHUPOBAHUS MUPOBO33PEHUS H
oO011ei KyJIbTyphl YEJIOBEKa, a TAKXKE HKOJOTHUYECKHM OOOCHOBAHHOTO OTHOILICHUS K

CBOEMY 3JI0POBBIO U MPUPOJHOMU cpene. PeannsyeTcs XuMudeckoe o0pa3oBaHue
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yYaIUXCsl CPeTHEH MIKOJIbI CPEACTBAMH Y4eOHOTO0 MpeaMera «XuMus», coaepKaHue
U TIOCTPOEHHUE KOTOPOTO OMpENENICeHbl B MporpaMMe ¢ y4é€ToM CHEeUU(PUKU HAyKU
XUMUHU, €€ 3HAYCHUS! B MO3HAHUU MPUPOJILI U B MaTepUaIbHON >KU3HU OOIIECTBa, a
TaKKe ¢ y4€ToM OOIMX IeJed M MPUHIIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CHCTEeMBI cpefHero oOmiero obOpaszoBanus B Poccuiickoii ®denepanuu.
Tak, nanpumep, npu (HOPMUPOBAHHUM COJACPNKAHUS MpeaMeTra «XUMUS» YUTEHBI
CJIEAYIOIINE TIOJIOKEHUS O CIIeIM(PUKE U 3HAUCHUHN HAYKU XUMUU:

XUMHST KaK DJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPAaeT OCOOYIO pOjib B
COBPEMEHHOM IUBUJIN3AIIMHU, B CO3/IaHUHM HOBOM 0a3bl MaTepHaibHOU KyabTyphl. OHa
BHOCHUT CBOW BKJaJ B (OPMHUPOBAHWE PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, B
CO3JIaHHUE IIEJIOCTHOTO TPEACTaBICHUS 00 OKPY)KAIOIIEM MHpPE KaK O €JIUHCTBE
IPUPOJLI M YeJIOBEeKa, KOTOpoe (opMuUpyeTcs B XMMHH Ha OCHOBE MOHUMAHMUSI
BEILIECTBEHHOTO COCTaBa OKPYKAIOIIEr0 MHpA, OCO3HAHMS B3aMMOCBA3U MEKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOXKHBIMU 00JIACTIMU MTPUMEHEHUS.

CoBpeMeHHass XuUMHS KakKk HayKa CcoO3UJaTelbHas, KaK HayKa BBICOKHX
TEXHOJIOTUN HaIpaBJIeHa HA pPEIIeHHe II00albHBIX MPOOJIeM YCTOWYUBOTIO Pa3BUTHS
YeJI0BEYECTBA —  CBIPhEBOM, DHEPreTHYECKOM, MUIIEBOM, 3KOJOTMYECKOU
0e30macHOCTH H  OXpaHbl 370pOBbA. TeCHO B3aUMOJCHCTBYS C JAPYTUMH
€CTECTBEHHBIMU HAyKaMU, XUMUS CTaja HEOThEMJIEMOW YaCThIO MUPOBOW KYJIBTYPBHI,
HEO0OXOIMMBIM YCIIOBUEM YCIEITHOTO TPY/Ia U KU3HH KaXKJIOTO WICHA 00IIecTBa.

B cootBerctBum ¢ obmumu nensmu u npuHnunamu COO coaepikaHue mnpeamera
«Xumusa» (10-11 kmaccsl, 0a30BblIii  ypOBeHb HW3Yy4Y€HHUSI) OPUECHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYJIBTYPHYIO MOATOTOBKY 00YyYaronInuxcs, HEOOX0IUMYIO
UM ISl BBIPAOOTKM MHUPOBO33PEHUYECKHX OPUEHTHUPOB, YCHEUIHOTO BKIIOYEHHUS B
KU3Hb COIIMYMa, TIPOJOJDKEHUSI 00pa30BaHUs B PA3IMYHBIX O0JACTSIX, HE CBA3AHHBIX
HEMOCPEJACTBEHHO C XUMHUEM.

CocraBmsilomMMu ~ TpeaMeTa  «XUMHs»  SBIAIOTCS  0a3oBble  KypChl — —
«Opranuueckas xuMus» ©u «OOm@as W HEOpPraHuyeckas XUMHs», OCHOBHBIM
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KOMIIOHEHTOM COJIEpaHUS KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HayKH: CUCTEMa
3HAHUW MO HEOPTraHWYECKOM XMMHUU (C BKJIIOYEHUEM 3HAHUM W3 0OIIeW XuMHH) U
oprannyecko xumuu. DopMHUpOBaHHE NAHHOM CHUCTEMBl 3HAHUW NPU U3YYECHUU
npeaMeTa 00ecreynBaeT BO3MOKHOCTh PACCMOTPEHUS BCETO MHOT0O0Opa3usi BEIIECTB
Ha OCHOBE OOIIUX MOHSTHH, 3aKOHOB W Teopuil xumuu. CTpPYKTypa coaepkKaHUs
KypcoB — «Opranunyeckas xumusi» U «OOImass u HeopraHuyecKass XUMHUSI»
chopMupoBaHa B MporpaMMme [0 XHMHH Ha OCHOBE CHCTEMHOTO TMOJX0/Ja K
U3YUYEHHIO Y4YeOHOro mMarepuajiia ¥ O0O0YyCIIOBI€Ha HCTOPUYECKH OOOCHOBAaHHBIM
pa3BUTHEM 3HAHUW Ha OMNpeNeNEHHBIX TEOPEeTUUECKUX YpoBHAX. B Kypce
OpraHUYeCKOM XMMHUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOU TCOPUH
CTPOCHHSI OPTraHUYECKUX COCAMHEHUM, a TaK)Ke Ha YPOBHE CTEPCOXMMHYECKUX U
ANIEKTPOHHBIX TPEJICTABICHUNH O cTpoeHUH BemiecTB. CBeaeHUsT 00 HM3y4yaeMbIX B
Kypce BeIleCTBaX JAalTCi B Pa3BUTUM — OT YIJIEBOJOPOJIOB 10 CJOKHBIX
OMOJOTUYECKH aKTUBHBIX COEIUWHEHUU. B Kypce opraHm4ecKkodl XMMHUM MOJY4aroT
pazBuTtHe C(HOpPMUPOBAHHBIE HAa ypPOBHE OCHOBHOTO o0OIIEro oOpa3oBaHUs
NEepBOHAYATbHBIE TMPEACTABICHUS O XUMHUYECKOM CBS3M, KIaCCU(PUKAIMOHHBIX
NPU3HAKAX BEILIECTB, 3aBUCUMOCTH CBOWCTB BEILIECTB OT UX CTPOEHUSA, O XUMUUYECKOU
peaKium.

B nmpeamere «Xumus» 6a30BOTO YPOBHS pacCMaTpPUBACTCS M3yYCHHBIM HA YPOBHE
OCHOBHOTO 001Iero 00pa3oBaHUS TEOPETUUYECKUN Marepuayl U (pakToIoruyecKue
CBEJICHUS O BEIIECTBaX M XMMHUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce «O0mas
Y HEOpraHWYeCcKas XUMHUs» 00yJaroIIMMCs MPEO0CTABIAECTCS BOZMOKHOCTh OCO3HATh
3HaUEHHE TMEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOTOTHIECKUX
MO3ULINHI, TIIYy0Xe MOHATh MCTOPUYECKOE M3MEHEHUE (PYHKUUN 3TOr0 3aKOHa — OT
o0o0mmarommei 10 OOBSICHSIONIEH W MPOTHO3UpYoMe. EnnHas cuctema 3HaHUU O
BAKHEUIIINX BEIIECTBAaX, UX COCTABE, CTPOCHUM, CBOMCTBAX U MPUMEHEHUH, a TaAKKe
O XHUMHYECKHX pEaKIUsAX, HUX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsgeTcss B Kypcax 10 m 11 kmaccoB simeMeHTaMHU COAEp)KaHUsS, MMCIOIUMH
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KyJIbTYpPOJIOTUYECKMII M TPHUKIAAHOW XapakTep. OTU 3HAHUSA CHOCOOCTBYIOT
MOHUMAHHIO B3aUMOCBSI3U XMMHUHU C JPYTMMHU HayKaMU, PacKpbhIBalOT €€ poJib B
MO3HABATEJILHOM M  TMPAKTHYECKOW JEeATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAaXXEHUS K MPOILIECCY TBOPUECTBA B 00JACTH TEOPUU U MPAKTUUECKUX
MPUIOKEHUN XMMUU, TMOMOTaloT BBIMTYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MPOoOJieMaX, CBSI3aHHBIX C XUMHEH, KPUTHUECKU OCMBICITMBATH
uHQopMalMi0 ¥  TPUMEHATH €€ 1 TIOTNOJHEHMs]  3HAHWUW,  PEIICHUS
MHTEJJIEKTYaIbHBIX M SKCIEPUMEHTAIBHBIX UCCIeI0BaTeNbCcKuX 3a1ay. Coaepxanue
yuyeOHOro mnpeameTra «XHUMHs» JIaHHOTO YPOBHS HU3Y4YEHUS OPHUEHTHPOBAHO Ha
dopMupoBaHuEe y O0OYyYaIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI JI TOHUMAHUS
¢unocopckux uaeH, TaKMX Kak: MaTepHaIbHOE €JIMHCTBO HEOPraHUYeCKOro M
OpraHMYecKoro Mupa, OOYCJIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM U
CTpOEHHUEM, MMO3HABAEMOCTh MPUPOJHBIX SBICHUN IMYTEM KCIEPUMEHTA U PEIICHHUS
NPOTUBOPEUU MEXIYy HOBBIMH (DaKTaMU U TEOPETHUYECKUMH MPEANOChUIKAMH,
OCO3HAHHME POJM XHMHUHM B PEIICHUHM HKOJOTHYECKUX MpoOieM, a Takke mpodsem
cOepekeHus: IHEPreTHUYECKUX PECYpPCOB, CHIPbs, CO3JaHHUS HOBBIX TEXHOJOTHUH U
MaTEepUasoB.
B nnane pemrenus 3a1ad BOCIIUTAHUS, PA3BUTHS U COLMATU3AIMU 00yUYaIOIIUXCS
NPUHSTBIE TPOrPaMMON MO XUMHHM TIOJIXOJbl K OIPEACNCHUIO CONCPKAHUA H
MOCTPOCHHS TpEAMETa MpeaycMaTpuBaroT (GOPMUPOBAHHE Y OOyUYaIOIIUXCS
YHUBEPCAIBHBIX YUEOHBIX IEUCTBHIA, UMEIOMNX 0a30BO€ 3HAUEHUE ISl PA3IMYHBIX
BUJIOB JICATEIBHOCTU: pelieHus mpolieM, TOHCKa, aHanu3a u 00paboTku
uHopManuu, HEOOXOMUMBIX JJIsi TPUOOPETEHHWs] OMbITa MPAKTUYECKON U
HCCIIEIOBATEIBCKOM eI TENbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MTO3HAHUU XUMUHU.
XUMHs Ha YPOBHE YIJIy0JI€HHOT0 M3yUeHHUsl 3aHUMAET BaKHOE MECTO B CUCTEME
€CTeCTBEHHO-Hay4HOro oOpa3oBanust ydammxcsi 10-11 xmaccoB. Usydenwue
npeaAMeTa, peanu3yeMoe B YCIoBUAX AUG(PEpeHIIUMPOBAHHOTO, MPOPUIBLHOTO
o0y4eHus, MpU3BaHO oOO0ecneunuTh 00I1e00pa30BaATENBHYI0O U OOILIEKYJIbTYPHYIO
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MOATOTOBKY BBIMTYCKHUKOB HIKOJbI, HEOOXOAUMYIO JUIsl ajanTaiid HUX K OBICTPO
MEHSIIOIIMMCS YCTIOBUSM JKM3HU B COIMYME, a TaKxKe JJisl MPOJOJDKEHHS] OOy4YeHUS B
opraHuzanusax MnpohecCHOHATBbHOr0 O00pa3oBaHUs, B KOTOPBIX XUMHUS SBISICTCS
OJIHOW U3 MPUOPUTETHBIX AUCIHUIUIMH. B mnporpamme mo XuMUM Ha3HAYCHUE
npeaMera «XuMUs» TOJydaeT MOAPOOHYI0 HMHTEPHIPETAIUI0O B COOTBETCTBUU C
ocHoBomnoJaratomumu - nosioxkeHusimu - GI'OC  COO o B3anM00OYCIOBICHHOCTH
1ese, colepKanusi, pe3yJbTaToB 00y4YeHUsI U TPeOOBaHUN K YPOBHIO MOJTOTOBKHU
BBITYCKHUKOB. CBHJIETEIbCTBOM TOMY SIBJISIFOTCS  CJICAYIOIIUE BBITOJHIEMBIE
IporpaMMou Mo XUMUU (QYHKITUU:

UH()OPMAIIMOHHO-METOIMYECKas, peain3alus KOTOPO 0OeCleurnBaeT MOJydeHUE
IpEACTaBICHUS O IIENAX, COACP)KaHUM, OOIIeH cTpaTeruu oOyYeHHS, BOCIIUTAHUS U
pa3BUTHs 00yYarOIIUXCs CPEACTBAMU MPEAMETA, U3y4aeMOro B paMKaX KOHKPETHOTO
npodus;

OpraHU3aIMOHHO-TUTAHUPYIOIAsl, KOTOpas INpeayCMaTpUBaeT  OMpeAcIICHHE:

IPUHITUIIOB CTPYKTYPHUPOBAHUS U TIOCIIEIOBATEIBHOCTH U3YyYCHHS YIeOHOTO
Marepuasa, KOJIMYeCTBEHHBIX U KaueCTBEHHBIX €T0 XapaKTepPUCTHK;

MOJAXOJA0B K (POPMHUPOBAHHUIO COJEPKATEIBHON OCHOBBI KOHTPOJIS M OILCHKH
00pa3oBaTeIbHBIX JOCTHKEHUM OOYyUYarOIIUXCS B paMKaxX HMTOTOBOM aTTeCTallUd B
dbopmMe eauHOTO TOCYJaPCTBEHHOT'O dK3aMeHa 110 XUMUH.

[Tporpamma njis yriay0a€HHOTO U3yUYCHHS XUMHUH:

YCTaHABJIMBAET HWHBApPUAHTHOE TMPEIAMETHOE CoOAEepKaHUe, 00s3aTeNbHOE s
M3YYCHHUs] B paMKax OTACIBHBIX Mpoduiaeh, IpeaycMaTpUBacT paclpeeiieHue Hu
CTPYKTYpHUPOBAHHE €ro IO KJaccaM, OCHOBHBIM COJIEpKaTEIbHBIM JIMHHUAM/pa3ieiiaMm
Kypca;

naéT TMPUMEPHOE pacrpesiesieHue y4eOHOTO BpPEMEHH, PEKOMEHJYEeMOTro I
M3yYEHUS OTJCIbHBIX TEM;

npejjaraeT MpUMEPHYI0 MOCIEA0BATEIbHOCTh U3YUYEHUs] y4eOHOTO MaTepuaja ¢
y4ETOM JIOTUKH TIOCTPOCHUS Kypca, BHyTPUIIPEIMETHBIX M MEKIIPEIMETHBIX CBSI3EH;
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Ta€T METOAUYECKYI0 HMHTEpIpEeTaluIo LeJed M 3a7ady M3y4YeHHs MpeaMeTa Ha
yrayOn€éHHOM YpOBHE C Y4ETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHETO
oOmero  0o0pa3oBaHMs,  COJAEPXKATEIBHOM  XapaKTEPUCTUKU  IJIAHUPYEMBIX
pE3yJIbTATOB OCBOEHUSI OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMbl CPEAHEr0 OOIIETo
o0Opa3oBaHus (JUYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), a TaKXKe C Y4YETOM
OCHOBHBIX BUJIOB Y4€OHO-TIO3HABATEIbHBIX JEUCTBUI 00y4aronierocs mo OCBOEHHUIO
coJiep KaHus IpeIMeTa.

[To Bcem mo3unusiM B mMporpamMme 1Mo XUMUM MPEeTyCMOTpPEHA MPEeMCTBEHHOCTD C
oOydyeHHEeM XHMHUHM Ha ypOBHE OCHOBHOro oOmiero oOpazoBanus. [Iporpamma mo
XUMHH CIYXKUT OPUEHTHPOM JUIsl COCTABIICHHMSI aBTOPCKUX pabouux mporpamm. 3a
npejesiaMu YCTaHOBJIECHHON MPOTPaMMOM MO0 XUMHUHU 00s3aTeIbHON (MHBaApHAHTHOM)
COCTaBIIAIONICH coliepKaHUs Y4eOHOro mpeamera «XUMHs» OCTaéTcs BO3MOXKHOCTD
BbIOOpa €ro BapUAaTHUBHON COCTaBIAIONICH, KOTOpas OJDKHA ONpenensiTbcs B
COOTBETCTBMM C HallpaBJICHHEM KOHKPETHOTO mpoduist oOydeHus. ABTOpaMH
pabouyux MporpaMM MOKET OBITh MPENNIOKEH MHOW MOJX0J K CTPYKTYPHUPOBAHHIO
y4eOHOr0 MaTepHalia U MoCIe0BaTeIbHOCTH €r0 M3Y4YeHUs, CBOE BUJEHUE MyTeH U
crtoco6oB (popMHUpPOBaHHS CUCTEMBI TIPEIMETHBIX 3HAHUH, YMEHUN U BUIOB yueOHOM
JESITEIBHOCTH, a TAK)KE CUCTEMBI CIIOCOO0OB M METOJIUYECKUX MPUEMOB 110 Pa3BUTHUIO
¥ BOCITUTAHHUIO 00YyYarOIIHXCS.

B cootrBetrcTBUU ¢ KOHUENTyanbHbIMU noJoxkeHUssMU @I'OC COO o HazHaueHUH
MpeIMETOB 0a30BOTO M YriayOnE€HHOTO YpoBHEH B cucteme audpepeHInpoBaHHOTO
o0ydeHHss Ha ypOBHE CpEeIHEro oO0Iero oOpa3oBaHHWS XUMHS Ha YpPOBHE
yrayOn€HHOTO W3Y4YeHHUsT HampaBlIeH Ha pealu3alyio TMPEeeMCTBEHHOCTH C
MOCJICTYIONINM JTalloOM TMOJYYSHUSI XUMUYECKOro 00pa3oBaHUS B paMKaxX M3y4CHUS
CHEIUANTBHBIX €CTECTBEHHO-HAYYHBIX W XHMHYECKUX JUCIUIUIMH B BYy3aX W
OpraHM3alMgX CpeaHero npodeccuoHaIbHOro oOpa3oBanus. B 3Toil cBsA3M nM3ydeHue
npeaMera «XUMHUS» OPHUCHTHPOBAHO TMPEUMYIICCTBEHHO HAa PpACHIUPEHHE W
yIiyOJIeHUe TEOPETUYECKOM U MPAKTUYECKOW TMOATOTOBKM — OOydarouiuxcs,
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BBIOpABIIMX OMNpeAenEéHHbId Npoduiab OOydeHHs, B TOM YHCIE C MEPCHEKTHUBOMN
MOCJIEAYIONIET0  MOJIYYeHHMs]  XMMHYECKOro oOpa3oBaHUs B  OpraHU3alusax
npodeccuoHanbHoro obpaszoBanus. B cBere TpeboBanuit PI'OC COO «
IUIAaHUPYEMBIM pe3yJbTaTaM OCBOEHHMS OCHOBHOM 00pa3oBaTeIbHON MNpOrpaMMBbl
cpelHero ooO1mero o0pa3oBaHUS H3y4YeHHE MpeaMeTa «XHUMHUS» OpPUEHTHPOBAHO
TaK)K€ Ha pElICHUE 3a/1a4 BOCIUTAHUSA U COLMAIILHOIO Pa3BUTHUS 00ydYaroluxcs, Ha
(dopMHpoBaHUE Y HUX OOILIEMHTEIUIEKTYaJbHbIX YMEHHUI, YMEHUN paldOHaIU3alUN
ydyeOHOro Tpyaa ©  OOOOMIEHHBIX  CHOCOOOB  ACSATEIBLHOCTH, HMMEIOIINX
MEXTMCITUTUIMHAPHBIN, HaIIPEIMETHBINA XapakTep.

XUMHUS HA ypOBHE YIUIYOJIEHHOTO W3YYEHHUS BKJIIOYAET YIIIYOJIEHHBIE KYpChl —
«Opranunueckas xumus» 1 «OOIas U Heopranudeckas xumusi». llpu onpenenenun
NOJIXOJI0B K OTOOPY M CTPYKTYPHOM OpTraHM3alluu COJEP)KaHHUSI ITUX KYpCOB B
porpamMMme Mo XMMHUHU 3a OCHOBY MpHHATHI nosioxkeHuss GI'OC COO o paznuuusix
0a30BOTr0 M YriyOJIEHHOTO YPOBHEH U3yUYeHUs MPEAMETA.

OcHoBy conepxanust KypcoB «Opranuueckas xumus» u  «OOmas u
HEopraHMu4ecKasi XMMHUsD» COCTABIIIET COBOKYITHOCTh MPEIMETHBIX 3HAaHUM U YMEHUH,
OTHOCSIIIUXCSI K 0a30BOMY YPOBHIO HM3y4YEHHS IMpeAMeTa. JTa CHCTeMa 3HaHHM
MOJTy4aeT OINpeAeIEHHOE TEOPETUYECKOE [OTIONHEHHUE, MO3BOJSIONEE OCO3HAHHO
OCBOUTBH CYIIIECTBEHHO Ooybnid 00BEM (akronornueckoro wmarepuaia. Ha
yrayOn€HHOM ~ ypOBHE  HM3YYEHHMs  IpeaMmeTa  o0ecredeHa  BO3MOXKHOCTh
3HAYUTEJIBHOTO YBEIMYEHUS 00bEMA 3HAHUN O XUMUYECKHX 3JIEMEHTaX U CBOMCTBaX
UX COEIMHEHUN Ha OCHOBE PACUIMPEHUS U YIIIyOJICHUS MPEeCTaBICHUH O CTPOCHHUU
BEIIECTBA, XHUMHUYECKOH CBSI3M U 3aKOHOMEPHOCTSIX IPOTEKaHUs PEeaKlUH,
paccMaTpPUBAEMBbIX C TOYKH 3PEHUS XUMHYECKOW KWHETUKH W TEPMOJMHAMUKHU.
N3yuenune nepuoanyeckoro 3akoHa u Ilepmonnueckoil CHCTEMBl XUMHUYECKUX
AJIEMEHTOB 0a3UpyeTCss Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEIACTABICHUAX O
CTPOCHHMU aTOMa. XUMHUYECKasi CBA3b OOBSICHSICTCS C TOUKH 3PEHUS SHEPreTHUYECKUX
U3MEHEeHuN mpu e€ 00pa3oBaHMU U pa3pylICHUH, a TaKXKE C TOYKU 3pPEHHUs
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MexaHu3MoB €€ oOpa3zoBaHusd. lM3ydyeHuMe TUNOB peakuuid JIOMOJIHSETCS
dbopMupoBaHUEM NPEACTABICHUNA 00 ANEKTPOXUMHUYECKUX MPOoLeccax U IEKTPOIU3e
pacIyiaBoB M pacTBOPOB BellecTB. B Kypce opraHndeckoi XUMHUU MPU PaCCMOTPEHUU
PEaKIIMOHHON CIOCOOHOCTH COeAMHEHUN yAensieTcss oco0oe BHUMaHue Bompocam 00
ANEKTPOHHBIX A PeKTax, 0 B3aUMHOM BJIMSTHUU aTOMOB B MOJIEKYJIaX U MEXaHHU3MaxX
peakiuii. Ocoboe 3HauYe€HHE HMMEET TO, YTO Ha COJIepKaHUE KypCOB XUMHUH
yrayoJIEHHOTO YPOBHSI M3Y4YEHUs JJIsl KJIACCOB OmpeeneéHHoro npoduss (riaBHbIM
00pa3oM Ha UX CTPYKTYPY U XapakTep JOMOJHEHHM K 0O0IIell cucTteMe MpeaIMETHBIX
3HaHUM) OKa3bIBAIOT BJIMSIHUE CMEXKHBIE MpeaMeThl. Tak, Hanmpumep, B COJEpKaHUU
npeaMeTa NI KJIACCOB XMMHKO-(Gu3ndeckoro npoduis OOJbIIoe 3HaAYCHUE OyayT
UMETb DJIEMEHTBI Y4eOHOTO MaTepraia o obmiei xumuu. [Ipu n3yuenun npeamera B
JTAHHOM cCJIy4ae akIeHT OyJeT clieJlaH Ha OOIIHOCTh METOJOB IMO3HAHUs, OOIIHOCTh
3aKOHOB M TEOpHUM B XUMHM M B (U3HKE: aTOMHO-MOJEKYJSIpHAs Teopus
(MonekynsipHasi Teopusi B (PU3UKE), 3aKOHBI COXPAHEHHUS MACChl U SHEPI'HH, 3aKOHbI
TEPMOJANHAMUKH, 3JIEKTPOJIN3a, MPEACTABICHUS O CTPOEHHWH BEUIECTB M Apyroe. B
CoJlep KaHUM TIpeMeTa I KIACCOB XUMHUKO-OMOJIIOrMYECKOro MpoQuiist OOJMbIITUI
yIIeTbHBIN Bec OyleT UMETh OpraHuyeckas XuMus. B 3ToM ciiyuyae mpenocTaBisieTcs
BO3MOXKHOCTD JIJIs1 OoJiee 00CTOSITENHPHOTO PACCMOTPEHUS XUMUYECKON OpraHU3aluu
KJIETKM KaK OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOW BXOJHST, K MPUMEPY, TaKUe
CTPYKTYPHBIE KOMIIOHEHTBI, KaK JIUMUbI, OCIIKH, YTIEBOAbI, HYKICHHOBBIC KUCIOTHI
u npyrue. IIpu 3TOM 3HaHUA O COCTaBE M CBOWMCTBAX MPEIACTABUTEICH OCHOBHBIX
KJIaCCOB OPraHMYECKHUX BEUIECTB CIy>XaT OCHOBOM IS HW3YyYEHHS CYIIHOCTHU
mpoiieccoB (hOTOCHHTE3A, ABIXaHUS, TTUIIECBAPCHHUS.

B mnnanme ¢QopMupoBaHMs ~OCHOB HAy4YHOIO MHMPOBO33PEHHUS, OCBOCHUS
OOIIeHayYHBIX METOJOB MO3HAHWS M OIBITa MPAKTUYECKOTO MPUMEHEHUS HAYIHBIX
3HAHWW W3y4YeHUe TpenMera «XWMHsS» Ha YyriayOJaEHHOM ypOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBS3SX C Y4YEOHBIMM TIpeAMETaMHU, BXOJAIIMMU B COCTaB
npeaMeTHbix obnacteid «EcTecTBEeHHOHay4HblEe NpeAMETh», «MareMartnka u
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nHopMatuka» u «Pycckuil si3bIK U IUTEpATypay.

[Ipu u3ydyenun yuyeOHOro npeamera « XuMus» Ha yriyOJIEHHOM YPOBHE TaKXkKe, Kak
Ha YpPOBHE OCHOBHOI'O M CpeaHero ooOmiero oOpazoBaHusi (Ha 0a30BOM YpPOBHE),
3alayedl MEepBOCTENEHHOW 3HAYUMOCTH SIBIsETCS (POPMHUPOBAHUE OCHOB HAyKH
XUMHHU KaK 00JIACTU COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTUYECKOW NEATEIbHOCTH
YEJIOBEKa U OJHOT0 M3 KOMIIOHEHTOB MUPOBOM KyJbTYphl. Penienue 3Toil 3a7auu Ha
yriay0ia€HHOM ypOBHE M3YUYEHUS MpeIMeTa IMpeanoiaraeT peaqu3aluio TaKuxX LeleH,
KaK:

(dbopMUpOBaHKE MTPEICTABICHUIA:

0 MaTepualbHOM E€JUHCTBE MHUpPA, 3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBICHUU
OPUPOJbI, O MECTE XMMHUU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ BEAYLIEH pOJU B
o0ecreyeHu YCTOMYMBOTO pa3BUTHS YEJIOBEYECTBA: B pEUICHUH MpodiieM
HKOJIOTUYECKOM, IHEPreTHIECKON U MUIIEBON 0€30MacCHOCTH, B PA3BUTHH MEIUIUHBI,
CO37aHMM HOBBIX MAaTEPHAJIOB, HOBBIX MCTOYHHKOB OJHEPrUH, B OOECIECYCHHUH
PaIMOHAILHOTO TPUPOJIOIOIB30BaHUsS, B (POPMUPOBAHUN MHUPOBO33PEHUS U 0OIIEH
KyJbTYphl YEJIOBEKA, a TAKXKE DKOJIOTMUYECKH 0OOCHOBAaHHOTO OTHOIICHHSI K CBOEMY
3I0POBBIO U IPUPOIHO CpEJIE;

OCBOCHHE CHCTEMBl 3HAHUM, JIECKAIIMX B OCHOBE XMMHYECKOM COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa: (YHIAMEHTAJIbHBIX MOHSATHUH, 3aKOHOB H
TEOpUN XHMHUHU, COBPEMEHHBIX MPEACTABICHUNA O CTPOCHUM BEUIECTBA HA PA3HBIX
YPOBHAX  —  aTOMHOM, MOHHO-MOJICKYJISIPHOM, HAJIMOJIEKYJISIPHOM, 0
TEPMOJUHAMUYECKAX U KHUHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHYECKUX
peakiuii, 0 XMMUYECKOM pPaBHOBECHH, PACTBOpaxX M JUCIEPCHBIX CHUCTEMaxX, 00
00X HaYYHBIX MPHUHIIMIIAX XUMUIECKOTO MTPOU3BOJICTBA;

GopmupoBanue y oOydaromUXCs OCO3HAHHOIO MOHMMAaHUSA BOCTPEOOBAHHOCTH
CUCTEMHBIX XMMHYECKUX 3HAHUU /U1 OOBSICHEHHS KIIIOYEBBIX HACH W TpoOsieMm
COBPEMEHHOW XUMHH, ISl OOBSICHEHUS M TMPOTHO3UPOBAHUS SIBICHUN, HMEIOLIUX
€CTECTBEHHO-HAYYHYIO MPUPOJY; T'PAMOTHOTO pELIEHUS NPOOJIEM, CBSI3AHHBIX C
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XUMHUEHN, MPOTrHO3UPOBAHMS, aHAIM3a U OLEHKU C IIO3ULUKM DKOJIOrMYECKOU
0€30MacHOCTH MOCIEACTBUI OBITOBOI M MPOU3BOICTBEHHON JI€ATEILHOCTH YEJIOBEKA,
CBSA3aHHOM C XUMHUYECKMM IPOM3BOJICTBOM, MCIOJb30BAHUEM U IepepaboTKON
BEIIECTB;

yriayOjaeHue NpeicTaBlIeHUd O HAy4YHBIX METOJIaX MO3HAHUsS, HEOOXOIUMBIX IS
OpUOOPETeHUsT YMEHUW OpUEHTUPOBATHCA B MHUpPE BELIECTB U OOBSICHEHUS
XUMHUYECKUX ABICHUN, UMEIOIIMX MECTO B MPHUPOJIE, B MPAKTUUYECKON AEATEIbHOCTU

151 HOBCCI[HCBHOﬁ KHU3HU.

HEJAN U 3AJAYN YYEBHOT' O TIPEJIMETA «XUMMUSD»

B mpaktuke mnpenomaBaHus XUMHUM KaK Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs TaK M Ha ypOBHE CpPEIHEro o01iero oOpa3oBaHUs, MPHU OMPEACICHUU
COJIEpKATEIbHONM XapaKTEPUCTUKU UEJIeld U3y4YeHUs INpeIMETa HaNpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTU TPAAUIMOHHO Npu3HAETCs (opMuUpoBaHHE OCHOB
XUMHYECKOM HayKh Kak OOJacTH COBPEMEHHOI'O E€CTECTBO3HAHUSA, MPAKTUUYECKOU
NEATEIbHOCTU YEJIOBEKAa M KaK OJAHOr0 M3 KOMIIOHEHTOB MHUPOBOM KydbTypbl. C
METOJAMYECKOM TOYKM 3pEHUS TAaKOM NOAXOJ K OIPEACICHUID UEJIeH HW3y4YEHHUS
peaMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.

['maBHpIMU UENSAMM M3Yy4YEHUs MpeaMeTra «XHMHUS» Ha YPOBHE CPEIHETO
oO1rero oopazoBanusi Ha 6a30BOM YPOBHE SBIISTFOTCS:

dbopMupoBaHUME  CHCTEMBl  XMMHUYECKMX  3HAaHUHW  Kak  BaKHEHIIei
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHpA, B OCHOBE KOTOPOM JIEkKAT
KITIOUEBbIE MOHATHUS, (PyHIaMEHTAIbHBIC 3aKOHBI M TEOPUM XUMUHU, OCBOCHHUE S3BIKA
HayKH, YCBOGHHME M  TIOHMMAHHUE  CYIIHOCTH  JIOCTYHNHBIX  0000uIeHUN
MHPOBO33PEHUYECKOTO XapaKTEepa, O3HAKOMIIEHME C MCTOPUEHM UX Ppa3BUTUA U
CTaHOBJICHUS;

dbopMupoBaHuE M pa3BUTHUE MPEJCTABICHUI O HAyYHBIX METOJIaX MO3HAHUS

BEILIECTB U XUMUYECKUX pPEaKIui, HEOOXOAUMBIX ISl MPUOOPETEHUS YMEHUM

2023



OPUEHTHUPOBATHCSI B MHPE BEIIECTB M XUMHUYECKUX SIBICHUU, UMEIOMIMX MECTO B
[IPUPOAE, B IPAKTUYECKON U IIOBCEIHEBHOU JKU3HU;

pa3BUTHE YMEHHUH U CIOCOOOB ACSITENBFHOCTH, CBSI3aHHBIX C HAONIOCHUEM H
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOIIOJCHHEM MpaBHI O€30MacHOro
oOpallieHusl ¢ BEIIECTBAMM.

ConmepkarenpHasi XapaKTepUCTHKa Ieed W 3aJad W3Yy4YeHUs TpeaMeTa B
nporpaMMe MO XMMHUHU YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH
NPUOPUTETAMH B CUCTEME CpPEIHETo 001ero oopazoBanusi. CerogHsi B MpenojaBaHuu
XUMUAHU B OOJNBIICH CTEMEHW OTHAETCS MPEANOYTEHUE MPAKTUUECKON KOMITOHEHTE
colepkaHusi  oOydeHUs, OpPUCHTHPOBAHHOW Ha  MOATOTOBKY  BBIMTyCKHHKA
OI0IIE00Pa30BATEIbHON  OpraHU3alliK, BIAJCIONIEr0 HE Ha0OpoOM 3HaHWN, a
(YHKIIMOHAIBHONH TPAaMOTHOCTBIO, TO €CTh CHOCOOaMH W YMEHHUSMU AaKTHBHOTO
NOJIyYeHHUs 3HAHUW U TPUMEHEHHS HX B PEATbHOM JKU3HU ISl PEIICHUs
NpaKTUYECKUX 3a7ad. B  9Toil CBA3M Tpu HM3y4YeHHH TpeaMera «XUMUs»
JOMHUHHPYIOIIEE 3HaYCHUE TPUOOPETAIOT TaKKe eI U 3a7a4l, Kak:

aganTanus OO0y4yarolUXCs K YCIOBUSM TUHAMUYHO Pa3BHBAIOILIETOCS MHPA,
dbopmupoBanue WHTEJVIEKTYalbHO ~ Pa3BUTOM  JIMYHOCTH, rOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY MPUHATUIO TPAMOTHBIX
pEIICHH B KOHKPETHBIX >KM3HEHHBIX CHUTYaIUsX, CBA3AHHBIX C BEIIECTBAMHU U HX
pPUMEHEHHEM;

dopmupoBaHue |y  0O0ydYaroIIMXCSl  KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETCHIIN), HMMEIOIIUX YyHHUBEpPCAIbHOE 3HAYCHHE JJIs pa3lIUYHbIX BUIOB
TESTENBHOCTU: peIIeHusl MpoOjeM, MOMCKa, aHaimu3a U 00paboTku mHOpmaiuwy,
HEOOXOAMMBIX NIl IPUOOPETEHHSI OMBITA JCSATENbHOCTH, KOTOpask 3aHUMAET Ba)KHOE
MECTO B MO3HAHWU XHUMHUH, a TaKXkKe Ui OIEHKH C TO3MIMNA 3KOJIOTHYECKOI
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHX MPOIECCOB HA OPraHU3M

YeJI0BCKa U MPUPOAHYIO Cpeay;
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pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, WHTEIUICKTYalbHBIX W TBOPYECKUX
cocoOHOCTE 00yYaroIIMXcs: CIOCOOHOCTH CAMOCTOSITENbHO HMPHOOPETATh HOBBIE
3HAHMS 10 XHMHH B COOTBETCTBUHU C >KH3HEHHBIMHM IOTPEOHOCTSIMHU, UCIOJB30BATh
COBpEMCHHBIC WH(OPMAITMOHHBIC TEXHOJOTHUU IS TMOWCKA W aHajau3a ydeOHOH u
HAyYHO-TIOMYJISIPHON MH(DOPMAITUU XUMHYECKOTO COJICP KAHMS;

dopMupoBaHUE M Pa3BUTHE Yy 00yUYAIOUINXCS aCCOIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHHUS, HAOIIOIaTEIbHOCTH, COOPAaHHOCTH, aKKYpPaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPH IUIAHUPOBAHWMU W TIPOBEJICHUU XUMHUYECKOTO
IKCIIEPUMCHTA;

BOCIIMTAaHUE y OOydYamImuXcs YOSKAEHHOCTH B  T'yMaHUCTHYCCKOM
HAIPABJICHHOCTH XHMHUH, €€ BaXHOW pOJIM B PEIICHUU TJIOOAIBHBIX MPOOIeM
PaIMOHAJILHOTO TIPHUPOJIONOJIB30BAHUS, TOIMOJHCHHUS SHEPTETUYCCKUX PECYPCOB MU
COXpaHEHHUs TPHUPOTHOTO pPABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OepeKHOTO
OTHOIIIEHUS K TPHUPOJEC U CBOEMY 3JIOPOBBIO, a TaKXke TNPUOOPETeHHs OIbITa
UCTIONB30BaHMS TIOTYYCHHBIX 3HAHUH JJIs TPUHATHS TPAMOTHBIX pPEIICHUH B
CUTYaIUSX, CBA3aHHBIX C XUMHUECKUMU SBIICHUSIMHU.

Ipu uzyuenuu yuebno2o npeomema «Xumusy Ha yeryONEHHOM YPOSHe makaice,
KaK Ha YpOBHEe OCHOBHO20 U CpeOHe20 0Owe2o 0Opazosanus (Ha 6a3080M yposHe),
3a0aueil NepeoCMeneHHOl 3HAYUMOCMU S8NemCcs (POPpMUPOBAHUE OCHO8 HAYKU
XUMUU Kax 001acmu COBPEeMEHH020 eCmeCcme03HAHUS, NPAKMUYECKOU 0esimelbHOCHU
YenoseKa u 00H020 U3 KOMNOHEHMO8 MUPOBOU KYIbMYpbl.

Pewenue smoil 3a0auu Ha yenyONéHHOM YpoGHe U3VUEHUS Npeomemd
npeononazaem peanuzayuro makux yeiel, Kax.

Gopmuposarue npedcmasieHuil:

0 MamepuarbHOM eOuHcmee Mupd, 3aKOHOMEPHOCMAX U NO3HABAEMOCHMU
AGNEHUN NPUPOObI, 0 Mecme XUMUU 8 CUCmeMe eCMeCcmEeHHbIX HAYK U eé edyuell
ponu 8 obecneyeHuu yCmouuu8o20 pa3eUmMuUs Yelo8eyecmed: 6 peuleHuu npooiem
9KOJI02UYECKOU, IHEP2emuUYecKoll U NUWeol 6e30nacHOCmuU, 8 pa3eUmMuU MeOUYUuHbl,
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CO30aHUU HOBbIX MAMepualos, HOBbIX UCMOYHUKOS IJHepauu, 6 obecnedeHuu
PAYUOHATILHO20 NPUPOOONONILI0BAHUS, 6 (DOPMUPOBAHUU MUPOBO33PEHUs U 00well
KYIbMYpbl Yel08eKd, a MaKi#ce IKOJI02U4eCKU 000CHOBAHHO20 OMHOUEHUS K C8OEMY
300p08b10 U NPUPOOHOU Ccpeoe;

0CB0€eHUe CuCmeMbl 3HAHUL, JeHCaujux 8 OCHO8e XUMUUECKOU COCMAGAowel
ecmecmeeHHO-HAYYHOU KApMUuHbl MUpa: (OYHOAMeHMAlbHbIX NOHAMULU, 3AKOHO8 U
meoputl XuUMUU, COBPEMEHHbIX NpeOCMABNIeHUll 0 CMPOeHUU eujecmea Ha PAa3HbIX
VPOBHSX — AMOMHOM, UOHHO-MOJIEK)ISIPHOM, HAaOMOIeK)ISIPHOM, 0
MepMOOUHAMUYECKUX U KUHEeMUYECKUX 3AKOHOMEPHOCMAX NPOMEKAHUSL XUMUYECKUX
peaxkyuti, 0 XUMUYECKOM PAGHOBECUl, PACMEOPAx U OUCNEPCHbIX cucmemax, 00
0OWUX HAYUHBIX NPUHYUNAX XUMUYECKO20 NPOU3B00CMEa;

Gopmuposanue y 00yuaOWuUxcsi 0CO3HAHHO20 NOHUMAHUL 80CMPEO0BAHHOCU
CUCMEMHbIX XUMUYECKUX 3HAHUU OJisl 0OBACHEHUs KI4egvlx uoel u npobaem
COBPEMEHHOU XUuMuu, Ol OOBACHEHUA U NPOSHO3UPOBAHUS SABNEHUL, UMeIOUUX
eCmeCcmeeHHO-HAYUHYI0 NpUupoody, 2pamMOmHO20 peuleHusi NnpooieM, CEA3AHHLIX C
Xumuetl, NPOSHOZUPOBAHUS, AHANIU3A U OYEHKU C NOZUYUL IKOJA02UYECKOL
bezonacHocmu  nNOCieoCmeutl  ObIMoBOU U  NPOU3BOOCMBEHHOU  OesIMeIbHOCMU
YenoBeKa, CBA3AHHOU C  XUMUYECKUM  NPOU3BOOCHBOM, UCHOIb308AHUEM U
nepepabomkou eeujecms,

yenybaeHue npeocmasieHull 0 Hay4Hblx Memooax nO3HaHUs, HeoOX0OUMbIX Ol
npuobpemeHus YMeHUull OPUEHMUPOBAMbCS 6 Mupe Geuecms U 00bIACHEeHUs.
XUMUYECKUX AGNeHUL, UMEIOWUX MeCmo 8 npupooe, 8 NPAKMuyYeckol 0esmeibHOoCmu
U NOBCEOHEBHOU HCUZHU.

B nnane peanuzayuu nepsoouepeonvix 60CNUMAMENbHBIX U PA3BUEAIOUJUX
QyHKYUll YenocmHoUu cucmemsl Cpeone20 0b6uje2o 00pa308aHus Npu  U3Y4eHuu
npeomema « Xumusny Ha yenyOaéHHOM YPO8He 0COOVI0 aKmMyalbHOCHb NPUObpemaom

maxkue yejiau u 361061'{% Kak.
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socnumatue y0eircOEHHOCMU 8 NO3HABAEMOCMU A8NeHUL NPUPOObL, VEANCEHUS]
K npoyeccy meopiecmad 6 001acmu meopemuyeckux U NPUKIaoHbIX UCCIe008aHULL 8
Xumuu, Gopmuposanue MUpPOBO33PEHUs, COOMBEMCMBYIOULE20  COBPEMEHHOM)
VPOBHIO pa36UmMusi HAYKU,

pazeumue Momusayuu K O00y4YeHUur0 U HO3HAHUIO, CHOCOOHOCmeU K
CAMOKOHMPONIO U CAMOBOCNUMAHUIO HA OCHOB€ YCBOEHUS 00ueuenosedeckKux
yenHocmell,

pazeumue NO3HABAMEbHLIX UHMEPecos, UHMENLIEKMYANbHbIX U MBOPYECKUX
cnocobHocmell 00yuarowuxcs, opmuposanue y HUX CO3HAMENbHO20 OMHOWEHUS K
CamMooopazo8anu0 U HenpepvleHOMY 00pA308aHUI0  KAK  YCI08UID  YCHEUIHOLL
npoghecCUOHANbHOL U 0OWEeCMBEeHHOU  O0esMeNbHOCMU,  OMBEMCMEEHHO20
OMHOUWEHUSL K CBOEMY 300P0BbI0 U NOMPEOHOCU 8 300P0BOM 00pA3€e HCUZHU,

Gdopmuposanue ymMeHull U HABLIKOE PA3YMHO20 NPUPOOONOILI0BAHUS, DPA3GUMUE
9KONI02UYeCKOU  KYJAbmypul, NpuobpemeHue  Onvima  00WECMBEeHHO-NOIE3HO
IKOJI02UYECKOLL OesimelbHOCIIL.

Henmu w 3amaud  wu3ydeHus TmpeamMera «XUMHUS» TOJYYUIH TOIPOOHYIO
METOAMYECKYIO MHTEPIIPETAINIO B pa3jeie mporpamMMmbl «llmanupyemble pe3yiabTaThl
OCBOCHHS TIpeaMeTay, Ojaromaps dyeMy obOecredeHO 4€TKOe IMPECTaBICHHE O TOM,
KaKue 3HaHUS W YMEHHS HMMEIOT TPSMOE OTHOIICHHE K pealu3alii KOHKPETHOMU

OCam.

MECTO YYEBHOTI'O IIPEIMETA «XUMHUS» B YHEBHOM IIJIAHE

B cucreme cpennero oOmiero o6pa3oBaHus «XuUMHs», U3ydaeMas Ha 0a30BOM
YpOBHE, TpW3HAHA OOS3aTENbHBIM YUYEOHBIM TIPEIMETOM, BXONSIIUM B COCTaB
npeaMeTHon — obmactu  «EcTecTBeHHble  Hayku». OOmiee  YMCIO  4acos,
PEKOMEHI0BaHHBIX A1 u3ydyeHus: xumun — 70 yacoB: B 10 kiacce — 35 yvacos (1 vac
B Hezeno), B 11 kimacce — 35 gacos (1 yac B Heaemio).

VYueOnsniil npeaMer «XuMus» yriayOoJ€HHOTO YPOBHS M3YUYEHHUsI BXOJUT B COCTaB
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npeaMeTHon obnactu «EcTecTBeHHBbIE Hayku». Ero wusyueHue MNpenycMOTPEHO
B KJaccax eCTECTBEHHOHAYYHOTO Mpoduis, HampuMep XUMHUYECKHX, XHUMHKO-
OMOJIOTMYECKUX W MEIMLIMHCKUX. B 3THX Kiaccax H3ydyeHHE AAHHOrO MpeaMeTa
MIPETYCMOTPEHO B 00BbEME yueOHOM Harpy3ku He MeHee 3 4 B Henento. O01iee 4ucio
4acoB, PEKOMEHJIOBAHHBIX JUIsI M3YYEHUS XMUMHHM Ha YriyOnéHHOM ypoBHe, — 210
gacoB: B 10 kiacce — 105 gaca (3 gaca B Heaeno), B 11 xkmacce — 105 yaca (3 yaca B
HEJIETTIO).

[Ipu dopmupoBanuu 00pa3oBaTENbHON OpraHuzanueil MyIbTUIPO(UIBHOTO
yueOHoro ruiana juist 10 u 11 knaccoB ycranapnuBaeTcst yueOHasi Harpy3Kka 1o npeameTy
«Xumusi» st 6a30Boro ypoBHs B oobeme 1 wac B Hemento (35 1 B rox), a i
yriay0aEHHOTO YPOBHA CeAyIOIUM 00pa3oM: | yac B HEJeNo 3a cueT 00s13aTebHON
gactu OOII COO u 2 yaca 3a cuet yactu OOII COO Ha nonoNHUTETbHBIE YUeOHbIE
npenmMeTsl. TakuM 00pa3om, aJist 00yUaronuxcsi, BRBIOpaBIIUX YTiayOaE€HHOE U3YUECHHE
XUMUHU, ydeOHas Harpy3ka ycTaHaBiauBaeTcsl Takke 3 daca B Hemento (105 4 B rox),
TO TPABOMEPHO, €CIM MaKCUMajbHas YyuyeOHash Harpy3ka He MpEeBbIIIaeT
MaKCHMAJIbHO JIOMYCTUMYIO y4eOHYIO HArpy3Ky B HEJENIO.

B TemaTndeckoMm IMIaHUPOBAHMM yKa3aH pe3epB y4eOHOTO BPEMEHH, KOTOPOE
pEKOMEHIyeTCs JUId peaju3allid aBTOPCKUX IMOJAXOJI0OB IO HCIOJIb30BAHUIO

pa3HooOpa3HBIX (OPM OpraHU3aIK YIeOHOTO IpoIriecca.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI YYEBHOI'O ITPEJIMETA
«XHUMMUS»

®I'OC ycranaBnmuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS OOYyUYaIOIIUMHUCS
MporpaMM CcpefaHero o0mero oOpa3oBaHusi (JTMYHOCTHBIM, METANPEIMETHBIM H
npeaMmeTHbM). [lomydenne xumudeckoro oOpa3oBaHusi 0a3uUpyeTcss Ha OCHOBHBIX
TUIAKTUYECKUX TPUHIUIIAX 00yueHHs (HAyYHOCTH, CHCTEMHOCTH, CUCTEMATUYHOCTH,
JIOCTYTHOCTH, CBSI3U TEOPUU C MPAKTUKOW, HATJSHOCTH U JAp.), HA MPUMECHEHUHU

COBPCMCHHBIX O6pa3OBaTeJ'IBHBIX TEXHOJIOTHUH C Y4€TOM MCXAHHU3MOB JOCTHKCHHA
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BCEX IUIAHUPYEMBIX  pE3yJbTATOB OCBOEHHMS  OCHOBHOM  0Opa3zoBaTeiabHOU
nporpammbl. HaydHo-MeToAanMueckoil OCHOBOM Juisl pa3paOOTKU IUIAHUPYEMbBIX
pE3yJabTaTOB OCBOEHHUS IPOrpaMM CpedHero oOuiero oOpa3oBaHMs —SIBISETCS

CHCTGMHO-I{GHTGHBHOCTHBIﬁ moaxona.

JIMUHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBMM C CHUCTEMHO-AECATENBHOCTHBIM MOAXOJAOM B  CTPYKTYpE
JIMYHOCTHBIX PE3YJbTATOB OCBOCHUS IIpeaMera «XHUMHS» HAa YPOBHE CPEIHETO
oO11ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAaHHWE OOYYAIONIUMHCS  POCCHUUCKON  TPaXITaHCKOW  MJICHTHYHOCTH  —

TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEIEIICHUIO;

HaJIU4YMe MOTHBAIIUU K 00yUYEHUIO;
[IEJICHANPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKJCHUM JIMYHOCTH Ha OCHOBE

KJTIOYEBBIX IIEHHOCTEN U UCTOPUYECKUX TpaIULIUi 0a30BOM HAYKU XUMMUH;
TOTOBHOCTh M  CHOCOOHOCTh OOYyYaromuxcs pPYKOBOJCTBOBATbCSI B CBOEH

NEATENIbHOCTA LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMH, NPUCYIIUMU LEIOCTHOM

CUCTEME XMMHUUYECKOT0 00pa30oBaHUs;

HAJIM4YME TPABOCO3HAHUS IKOJIOTHUECKON KYJIBTYpPhl U CIIOCOOHOCTH CTaBUTH IIEJIH U

CTPOUTH )KU3HCHHBIE IIJIaHBI.

JIM4HOCTHBIE PE3YIABTATHI OCBOCHUS NPeAMETAa «XHUMUS» TOCTUTAKOTCS B €IMHCTBE
y4eOHON M BOCHHUTATENBbHON JnesrenbHOCTH OpraHu3alii B COOTBETCTBHHM C
T'YMaHUCTUYECKUMU, COLMOKYJIBTYPHBIMU, AYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU U
UjeaaMu POCCUHUCKOTO TPakIaHCKOTO 00IeCTBa, MPUHATHIME B 0011I€CTBE HOPMaMU
W TpaBWIaM{d TIOBEICHHsS, CIIOCOOCTBYIOIMMH TIpOIlecCaM  CaMOTIO3HAHUS,
CaMOpa3BUTHS U HPABCTBEHHOI'O CTAHOBJIEHUS IMYHOCTU 00YUYaIOIINXCSI.

JInyHOCTHBIE ~ PE3YyJbTaThl  OCBOCHHUS  IpeaMeTa  «XHMUA»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OMbBITA I[MO3HABATEIBHOW M MPAKTUYECKOM JIESTEIBHOCTH

o6yan01uch;1 10 paiM3allii IIPUHATBIX B O6H.[€CTB€ HCHHOCTeﬁ, B TOM 4YHCJIC B
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qacTu:

1. I'pamaaHCKOro BOCIIUTAHUS:

OCO3HAHMS OOYYarOUIMMHUCS CBOMX KOHCTUTYLMOHHBIX IpaB M OO0sA3aHHOCTEH,
YBa)KEHUS K 3aKOHY U IIPaBONOPSIKY;

MPEICTABICHUS O COLMAIBHBIX HOPMAaxX M MpPaBHJIAX MEXIMYHOCTHBIX OTHOUICHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON JEATETbHOCTH MPH CO3JaHUU YUYEOHBIX
OPOEKTOB, PpEIICHUH Yy4yeOHBIX M T[IO3HABATENIbHBIX 3a/1ay, BBINOJIHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh U NMPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTbI

APYTUX IIPU aHAJIN3C PA3JINYHBIX BUI0B y‘l€6HOI>'I ACATCIIBHOCTH,

2. [laTpHOTHYECKOr0 BOCTINTAHMS:

LIEHHOCTHOT'O OTHOILIEHUSI K UCTOPUUYECKOMY M HAYYHOMY HACJIEIUI0 OTEYECTBEHHOU
XUMUH;

yBa)KEHHS K MPOIIECCY TBOPYECTBA B 00JACTU TEOPUH U MPAKTUUECKOTO0 TPUMEHEHUS
XUMHH, OCO3HAHUS TOrO, YTO JOCTHKECHUS HAYKU €CThb PE3YJbTAT JUIMTEIBHBIX
HAOJIIOICHN, KPOMOTJIMBBIX SKCIIEPUMEHTAIBHBIX MOMCKOB, MOCTOSHHOTO TpyAa
YYEHBIX U IPAKTUKOB;

MHTEpECca W II03HABATEIBHBIX MOTHBOB B IMOJYYEHHUU U IOCIECAYIOIIEM aHAJIU3E

uH(OPMAITIH O TIEPEAOBBIX TOCTIHKEHUSIX COBPEMEHHOMN OTEYECTBEHHON XUMUH,

3. IlyXOBHO-HPAaBCTBEHHOT 0 BOCIIUTAHUSI:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOI0 ITOBEICHUS,

CIIOCOOHOCTH OIIEHUBATh CHUTYallMH, CBSI3aHHBIE C XUMHUYECKUMH SBJICHUSMH, U
MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYACh HAa MOPAIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJACHUE U MOCTYNKHA CBOMX TOBAPHUILEH C MO3ULIUI
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO-3HAHUE MOCIIECICTBUNA 3TUX MOCTYIKOB;
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4. ®opMHUPOBAHMS KYJbTYPbI 310POBbSI:

MOHUMAaHUSl LEHHOCTEN 340pOBOro M 0€30MacHOro odpasa >KU3HU; HEOOXOJAMMOCTU
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3UYECKOMY M TCUXUYECKOMY
3JI0POBBIO;

coOJIr0IeHUS TTPaBHJI 0€30MaCHOTO 0OpAIlIeHUS C BEIIECTBAMHU B OBITY, TOBCETHEBHOM
KU3HU U B TPYJOBOU JCSATCILHOCTH;

NOHMMaHUSl [EHHOCTH MPaBWJI HHIUBUAYaTbHOTO M KOJUIEKTUBHOTO 0€30MacHOTro
MOBEJICHUSI B CUTYallUAX, YIPOXKAOIINX 30POBBI0 U JKU3HU JIFOACH; OCO3HAHUS
MOCTEACTBUA W HENPUATHS BPEIHBIX TMPHUBBIUEK (YHNOTPEOIEHUS aIKOTOJIA,

HapKOTUKOB, KYPEHHUS);

5. Tpya10BOro BOCIIMTAHUSA:

KOMMYHHUKAaTHUBHON KOMITETEHTHOCTH B y4e€OHO-MCCIICIOBATEIBCKON JEATSIBHOCTH,
OOIIIECTBEHHO I0JIE3HO, TBOPUECKOH U JPYTrUX BUAAX JAEATEIbHOCTH;

YCTAaHOBKH Ha aKTMBHOE Y4acCTHE B PEIICHUH MPAKTUYECKHX 3a1a4 COLATIBLHON
HaInpaBJIEHHOCTH (B PaMKaX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUIECKOMY M3YUEHUIO POoQecCcuil pa3IMuyHOro pojia, B TOM YUCIIe
Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAaHUH 110 XUMHUH;

YBOKEHHS K TPYY, JIIOJSM TPy/Aa U pe3yJIbTaTaM TPYIOBOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHIMBHIYaJbHON TPACKTOPUU OOpa30BaHMS,
Oyayuieil mpodeccuu U peaau3aliil COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C Y4ETOM
JMYHOCTHBIX MHTEPECOB, CIMOCOOHOCTEM K XHWMHUHU, MHTEPECOB M MOTpeOHOCTEH

00I11eCTBa;

6. IK0JOrH4eCcKOro BOCIIMTAHUS:

9KOJIOTN4Y€CKH HCHCCOO6p33HOFO OTHOIICHUA K IIPpUPOAC, KAaK HCTOYHHUKY
Cym€cCTBOBAHM: JKM3HHU HA 36MJI€;

IIOHUMMAaHHA r7100aJIbHOTO XapakTcpa OKOJIOIH4Y€CKUX HpOGJ’ICM, BIIMAHUA

AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CpEIbl;
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OCO3HAHMSI HEOOXOJUMOCTH HCHOJB30BaHUS JOCTHKEHUN XUMHM Uil PEIICHUS
BOIIPOCOB PALMOHAIBHOIO IIPUPOIOIIOIB30BAHU;

AKTUBHOI'O HENPUATHS ACHUCTBUM, IPUHOCALIMX Bpel OKPYKAIOLIEW NIPUPOIHOU
cpele, yMEHHs MPOTHO3UPOBATh HEOIArONPUATHBIE 3KOJIOTMYECKHE MOCIIEICTBUS
MPEANPUHUMAEMBIX IEHCTBUHM U NPENOTBPALIATD UX;

HaJIM4YUsl Pa3BUTOIO HKOJOIMYECKOTO MBIIUICHUS, YKOJIOTUYECKOU KYJIBTYpPHI, OIbITA
NEATENIbLHOCTH IKOJIOIMYECKON HAIIPABJICHHOCTH, YMEHHsI PYKOBOJACTBOBATHCSA UMHU
B MO3HABAaTEIIbHOW, KOMMYHUKATUBHOM M COLIMAJILHOM MPaKTHKE, CIIOCOOHOCTU U

YMCHUA aKTUBHO IIPOTUBOCTOATH UICOJIOTUU XeMO(I)O6I/II/I;

/. lleHHOCTH HAYYHOI'0 MIO3HAHMS:

c(hOpMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKH,

NOHUMAaHUS CIeNM(UKUA XUMHUU KaK HAayKH, OCO3HaHUs €€ PO B (POPMUPOBAHUU
PaIMOHAILHOTO HAYYHOTO MBIIUICHUSI, CO3JJaHUU LIETIOCTHOTO TpeIcTaBleHus 00
OKpYKalOlIEM MHpE KaK O €IWHCTBE IpPUPOABI MU YEIOBEKa, B IIO3HAHUU
IPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH MPOOJeM COXPaHEHUS MPUPOIHOTO
paBHOBECHS;

yOeXKIEHHOCTH B 0COOON 3HAUMMOCTH XMMUU JJII COBPEMEHHOM LUBHIIM3AINH: B €€
I'YMaHUCTUYECKOW HAIPABICHHOCTH W BaXXHOW pPOJIX B CO3JaHUU HOBOM 0assbl
MaTepHATbHON KYJIbTYPbI, PEIICHUH TI00aTBHBIX MPOOJIEM YCTONYHUBOTO Pa3BUTHUS
YEeJOBEUECTBA — CBIPEBOM, JHEPreTUYECKOM, IHUINEBOM U OKOJOIMYECKOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICUEHUN YCIIOBUN YCIIEUTHOTO TPyZa
1 DKOJIOTHYECKH KOM(MOPTHON KU3HH KAKJIOTO WICHA 00IIEeCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: ITOHMMAaHHUS CYIIHOCTM METOJAOB NO3HAHWS,
MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIB30BATh MOIYy4aeMbIe
3HaHWSI JJIl aHanuM3a W OOBSCHEHUS SBICHWW OKPYXKAIOMEr0 Mupa u

MMPOUCXOAAIINX B HEM H3M€H€HHI>1; YMCHHUS OC€1aTh 00OCHOBaHHBIC 3aKII0YCHUS HA
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OCHOBE HaydyHbIX ()aKTOB W HMCIOIMIMXCA MJaHHBIX C IICJNbI0 TOJTyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIOJIb30BaTh XWMHUYECKHE 3HAHUS IS PEIICHHS
po0JIeM B PeaTbHBIX KU3HCHHBIX CUTYAIHSIX;

MHTepeca K MO3HAHMIO U HCCIIEI0BATENBCKON eI TETFHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOPAa30BaHUIO, K
AKTHUBHOMY ITOJIYYCHHUIO HOBBIX 3HAHUM 11O XUMUH B COOTBETCTBUH C KU3HCHHBIMHU
NOTPEOHOCTSIMU;

MHTEpeca K OCOOEHHOCTSAM TpyJda B pasIUYHbIX cdepax mpodeccuoHanbHON

ACATCIBbHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe Pe3yabTaThl OCBOCHUS YYeOHOro mpenMera «XUMHUS» Ha
YPOBHE CpeHEero oO0IIero o0pa3oBaHUs BKIIOUYAIOT: 3HAUYUMBIC IS (OPMUPOBAHUS
MHUPOBO33pPECHUS oOydJaromuxcs MEXKIUCIUTUIMHAPHBIE (MeXTIpeIMETHBIE)
oOllleHayYHbIE TOHATUSI, OTPAKAIOIIUE IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa H
crie-1u(UKy METOJ0B MO3HAHUS, UCIIOJb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, DJHEPTHsl, SBJICHUE, TMPOIECC, CHUCTeMa, HAy4YHBIM (aKT, NPUHITHUII,
TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHHE, HaOJIOJICHHE,
U3MEpPEHUe, OKCIePUMEHT W  JIp.); YHHUBEpPCAIbHBbIC  y4eOHBIC  JCHCTBHUSA
(mo3HaBaTeNbHEIE, KOMMYHUKATUBHBIC, pETYJISITUBHBIE), o0ecreynBaroOIIne
dbopmupoBanue (GYHKIHMOHAIBHOM TPAMOTHOCTH MW COIMAIBHOW KOMIICTCHITUU
oOydJarommxcs; CIIOCOOHOCTh ~ OOYyYaroIIUXCS  HMCIIOJIB30BaTh  OCBOCHHBIC
MEXJIUCIUTUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUA M YHHUBEpPCAJIbHbIE Yy4YCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOMN MPAKTHUKE.

MertanpeaMeTHble  Pe3yJbTaThl  OTPAXKAIOT  OBJAJACHHE  YHUBEPCAIbHBIMHU
y4eOHBIMH MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JSUCTBUSIMU.

Ognaoenue YHUBEpPCA1bHbIMU ylleﬁﬂblMu NO3HABAMEJIbHBIMU OCUCMBUAMU:
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1. ba3oBbIMU JJOrHYeCKMMHM € CTBUAMMU:

CaMOCTOSITEIbHO (POPMYTUPOBATh U aKTyaJU3UPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONPENEIIATh LUEIHU NEATENBHOCTH, 3a/1aBasi MapaMeTPbl U KPUTEPUU HUX HOCTUKEHUS,
COOTHOCHUTB PE3YJIbTATHI IEATEIILHOCTH C MOCTABIICHHBIMU LIESIMU;

MCIOJIb30BaTh NP OCBOCHUMY 3HAHUM MPUEMBI JIOTUYECKOTO MBIIJIEHUS — BBIIACIATh
XapaKTepHbIE MPU3HAKU TOHATUM W  YCTAHABIMBATh WX  B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSATUS JJISI OOBSICHEHHS OTJEIbHBIX (PAKTOB U
SIBIICHU;

BLIOMPATh OCHOBAaHMSI W KPUTEPHUHU IS KJIACCHU(PUKAIMK BEIIECTB M XUMHUYECKHUX
peaxkumii;

YCTAHABJIMBATh IPUYUHHO-CJIEACTBEHHBIE CBSI3M MEXKIY H3YYa€MbIMU SIBJICHUSMU;

CTPOUTH JIOTHYECKUE PaCCYXKIeHUs (MHAYKTUBHBIC, NEIYKTUBHBIC, MO aHAJIOTHH),
BBISIBIIATh 3aKOHOMEPHOCTH M IIPOTHBOPEYHMS B PACCMATPUBAEMBIX SBJICHUSX,
(bopMyITUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

IIPUMEHATh B TMPOILECCE IIO3HAHUSA MCHOJIb3YEMbIE B XHMHUHM CHMBOJIMYECKHE
(3HaKoBBIC) MOACHHM, TPeoOpa3oBBIBATH MOJCIBbHBIC NPEACTaBICHUS —
XUMUYECKUH 3HAaK (CHMBOJI) DJJIEMEHTa, XUMHYecKas ¢opmysia, ypaBHEHHE
XUMUYECKOW peakuuu — TIPpU peHIeHUH YYeOHBIX TI03HABATCIBHBIX U
MPAKTUYECKUX 3a7a4, MPUMEHATh HA3BAHHBIE MOJCIIbHBIC TMPEACTABICHUS IS
BBISIBJICHUSI XAPAKTEPHBIX IIPU3HAKOB M3Yy4Ya€MbIX BEIIECTB M XUMHUYECKUX

peaxkuui;

2. ba3oBBIMH HccIeI0BATEeILCKHMH AeHCTBUSIMMU:
BJIAJIETh OCHOBAaMH METOJIOB HAYYHOT'O TTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUN;
dbopMyITHpOBATh 1IN M 3a7a4¥ HCCIICIOBAHMS, HCIOJIb30BaTh MOCTABICHHBIE H
CaMOCTOSITEIbHO  C(HOPMYJIMPOBAaHHBIE BONPOCH B KAadeCTBE HMHCTPYMEHTa

MO3HAHUSI U OCHOBBI N1 ()OPMUPOBAHUS TUIOTE3bI 1O MPOBEPKE MPABUILHOCTH
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BBICKa3bIBAEMBIX CYKICHUN;

BJIaJIETh HABBIKAMHM CAMOCTOSITEILHOIO MIAHUPOBAHUSA U MPOBEIACHHUS YYEHUUYECKUX
HKCIIEPUMEHTOB, COBEPILEHCTBOBATH YMEHMs HAONIOAATh 3a XOJOM IIpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €0 Pe3yNbTaT, (OpMYIUPOBATH 00OOLIEHUS U
BBIBOJIBI OTHOCUTEJIBHO JOCTOBEPHOCTH PE3YJbTATOB HCCIEAOBAHMS, COCTABIATH
000CHOBaHHBIN OTUYET O MpOJIEIaHHON padoTe;

npuoOpeTaTh OMBIT YUCHUYECKON HCCIEA0BATEIbCKOM M MPOEKTHOM JEesTEIbHOCTH,
IPOSIBJISATh CHOCOOHOCTh U TOTOBHOCTH K CAaMOCTOSITEIBHOMY TOMCKY METOJIOB

PEIICHUS MPAKTUUCCKUX 3aJa4d, IPUMCHCHUIO PA3JIMYHBIX MCTOJ0B IMTO3HAHUS;

3. PaboToii ¢ undopmanmueii:

OPUEHTUPOBATHCSA B Pa3IMYHBIX HCTOYHHMKAX WHGOpMAIMU (HAyIHO-TIONYJIsIpHas
JUTEpaTypa XUMHUYECKOTO COJICpKaHMS, CIPAaBOYHBIC IOCOOMS, PECYPCHI
WuTepHeTa), aHamM3UpoBaTh WHPOPMALMIO pa3IUYHBIX BHIOB U (opm
IpeICTaBIICHNUS, KPUTHYECKH OLIEHUBATh e JOCTOBEPHOCTH u
HETIPOTHBOPEYHBOCTH;

(GopMyTUpPOBaTH 3ampPOCHl M MPUMEHSTh Pa3IMYHbIC METOJBI TPU TIOMCKEe U 0TOOpE
uHopMany, HEOOXOAMMOM JJIsi BBIOJHEHHUS YYEOHBIX 3aJad OINpeaeaEHHOTO
THIIA;

nproodpeTaTh OTIBIT UCTIOJIh30BaHUS MH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3TMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIHO BBIOMpAaTh ONTHMANBbHYIO (OopMy mpeAcTaBieHHs HHPOPMAIUH
(cxembl, rpaduKu, TUArpaMMbl, TAOJIUIIBI, PUCYHKH U T. II.);

WCIIOJIb30BaTh HAYYHBIM S3BIK B KAa4eCTBE CPEACTBA MPU pabdoTe ¢ XUMHUYECKOU
uH(pOpMaIel: MPUMEHATh MEXIpeAMeTHbIE ((PU3ndecKkne M MaTeMaTHYECKHE)
3HAKU ¥ CUMBOJIBI, (OpMYIIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

MCITIOJIB30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH.

Oesnaoenue YHUGEPCAITbHbBIMU KOMMYHUKAMUGCHBIMU oelicmeuamu:
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3a/laBaTh BOIPOCHl IO CYIIECTBY OOCYXJaeMOM TEMbl B XOJ€ Juanora W/Wiu
JUCKYCCUM,  BBICKa3blBaTh  HUAEH, (OPMYIHUPOBATH CBOM  MPEJIOKECHUS
OTHOCHUTEJIBHO BBITIOJIHEHUS MPEAI0KEHHOM 3a1a4H;

BBICTYIIaTh C MPE3EHTALMEW  PEe3yJbTaTOB IIO3HABATEIILHOW  JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO UJIA COBMECTHO CO CBEPCTHUKAMU MPHU BBINIOJIHEHUH
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO MCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEIECTB, peayiM3allui y4eOHOro MpoekTa U (POPpMYIUPOBATH BHIBOIBI
[0 pe3yJibTaTaM IMPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS MO3ULHAU B
X0/J1e 00CYXJIeHUSI 1 0OMEHAa MHEHUSIMU.

Osnadenue ynugepcanbHbIMu pe2yiamueHbIMU 0elicCmEUAMU:

CaMOCTOSITEIBHO  IUIAHUPOBAaTb M OCYLIECTBIISITH  CBOX  IIO3HABATEIILHYIO
JNEATENbHOCTh, OINpenessiss €€ LeJu W 3a4add, KOHTPOJMPOBAaTH M II0 MeEpe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MpeJjlaraeéMblii aJrOpuT™M JACUCTBUI Ipu
BBIMIOJTHEHUU Y4YeOHBIX M UCCJENOBAaTENbCKUX 3a/ad, BbIOMpAaTh Hambojee
3¢ (exTUBHBIN crmoco0 HX pemieHus ¢ Y4ETOM TOJNYy4YEeHHMs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKLUAX;

OCYILECTBIIATh CAMOKOHTPOJb CBOEH JESITEIBHOCTM HAa OCHOBE CaMoOaHaln3a W

CaMOOIIEHKH.

INPEJMETHBIE PE3YJIbTATBI

[IpenmeTHBIC pe3yabTaThl OCBOCHHS MPOTPAMMBI CpEIHEro o0IIero oOpa3oBaHUs
10 XUMHUHU Ha 0a30BOM YPOBHE OPHUCHTHUPOBAHBI Ha 00ECIICUCHHUE IPEHMYIICCTBEHHO
o01eo0pa3oBaTeIbHOM W OOIICKYJIBTYPHOM TOATOTOBKH oOydaroruxcs. OHu
BKJIFOYAIOT: crienuduueckue s y4eOHOro mpeamMera «XHUMHUS» Hay4dHbIC 3HAHMS,
YMEHHUSL M CIOCOOBI ACHCTBUI IO OCBOCHHIO, MHTEPIPETALMA M MPeoOpPa3OBaHUIO
3HaHHMH, BUIBI ACATCIBHOCTHU 10 MOJYYCHHIO HOBOI'O 3HAHUS U MPHUMEHEHHIO 3HAHUN

B Pa3/IMYHBIX y‘-Ie6HBIX " PCAJIbHBIX JXU3HCHHBIX CUTYAallUAX, CBA3aHHLBIX C XUMMEH.
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B nporpamme 1o XumMuu MpeAMETHBIE PE3YIBTATHl MPEACTABIEHBI IO rOAaM

U3yuYeHUsI KaK Ha 0a30BOM, TaK U Ha y2ny0nénHoM YPOBHSIX (BBIIEICHO KYPCUBOM).

B 10 xkigacce mpeaMeTHbie pe3yJbTaThbl OCBOeHHsI Kypca «OpraHudeckasi

XHUMUSD» OTPAKAIOT:

1) cghopmuposannocme  npedcmasnenuii: 0 ~ XAMHYECKOW  COCTaBIISIOIICH
€CTCCTBCHHOHAYYHOW KapTUHBI MHUpPA, POJIM XUMHUU B TIO3HAHUU SIBIICHUM
npupoabl, B (HOPMHUPOBAHWM MBINUICHUS ©  KYJbTypbl JIMYHOCTH, €&
(GYHKIIMOHAIBHONW TPaMOTHOCTH, HEOOXOIUMOM JJIi PEIICHHS TPaKTHUYSCKHX
3aJa4 ¥ OKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
MIPUPOIHOU CpENIE;

2) enadenue CUCTEMOM XUMHYECKUX 3HAHHH, KOTOpas BKJTIOUACT:
OCHOBOIIOJIATalONMe TOHATUA (XMMHYECKUH JJIEMEHT, aTOM, OJJIEKTPOHHAS
o0oJIoYKa  aroma, MOJIEKyJla, BAJICHTHOCTb,  AJIEKTPOOTPULIATEIHHOCTD,
XHUMHYECKasi CBSI3b, CTPYKTYpHasi popMyina (pa3BEpHYTasi U COKpaAIEHHAs), MOJb,
MOJIIpHAsi Macca, MOJSPHBIA OO0BEM, YIIEPOIHBIM CKeleT, (QYHKIMOHAJbHAs
rpynmna, pajaukai, H30MepUs, H30MEphl, TOMOJOTUYECKHH psJ, TOMOJIOTH,
YTI€BOJA0PO/IbI, KUCIOPOA- U a30TCOAEPIKAINE COCTUHEHUS, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJSIDHBIE COCIUHEHHUS); TEOPHUH U 3aKOHBI
(Teopust cTtpoeHusi opranudeckux BemectB A. M. bytiepoBa, 3akoH coXpaHeHUS
MacChl  BEIIECTB);  3aKOHOMEPHOCTH, CHMBOJHMYECKHUH  S3bIK  XHMUH;
MHPOBO33PEHUYECKUE 3HAHWs, JIeKAIINE B OCHOBE MOHUMAaHUS MPUYUHHOCTH U
CUCTEMHOCTH XWMHUYECKHUX SIBIICHUU, (DAKTOIOTHUYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHHH W O€30TacHOM HCITOJIb30BAaHUU BAKHEUIINX OPTaHHMYECKUX
BEIIECTB B OBITY ¥ IPAKTUYECKOM JESITEILHOCTH YEIIOBEKA,

3) copmuposannocmev ymeHull 6blsGIAMbL XapaKTEPHBIC TPU3HAKH ITOHSITHUH,
YCTaHABIMBATh UX B3aUMOCBSI3b, UCNOIb308ANb COOTBETCTBYIOIINE TMMOHATHS TIPU

ONMCAaHUU COCTaBa, CTPOEHUS U MPEBPALLIECHUN OPraHUYECKUX COCTMHEHNM;
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4)

5)

6)

7)

8)

chopmuposaHnocms  YMEHUll  UCHOIb308aAMb XUMHUYECKYI0 CHUMBOJUKY JUIS
COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaLIEHHOM)
GopMys1  OpraHMYEeCKMX BEUIECTB M YypPAaBHEHHH XHMHYECKUX PpPEaAKIUH;
u32o0masaueams MOJEIN MOJIEKYJI OPTaHUYECKUX BEIIECTB IS WILTIOCTPALIMU X
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOECHUS;

chopmuposaHnocms  yMeHull YCmMaHasaueamy TPUHAJICKHOCTh H3YYEHHBIX
OpraHWYECKUX BEIIECTB IO HX COCTABY M CTPOEHUIO K OINPEACIEHHOMY
KJIacCy/Tpymnine COeIuHEHUN (YriIeBOJOPOJbI, KUCIOPOA- M a30TCOAEpKalue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COEIUWHEHUs); 0asambs WM Ha3BaHUS 110
cuctematnueckoit Homenknatype (IUPAC), a taxke NpUBOAWTH TPUBUAJBHBIC
Ha3BaHMs OT/ACJIbHBIX OPraHWYECKUX BEIIECTB (ITHIICH, MPOIWJICH, alleTUJICH,
ATWJICHIJIMKOJb, TIHUIEPUH, (EHOJ, popManbIerull, aleTaibAerull, MypaBbUHas
KHUCJIOTA, YKCYCHas KHCJIOTa, OJICMHOBAas KHUCIOTAa, CTEapuHOBas KHUCIOTA,
IJII0K033, (PPYKTO3a, Kpaxmall, LeJUIk0II03a, TIUIHH);

cpopmuposannocms  ymenuss onpeoeiamv  BUIAbl XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCIUHEHUSAX (OIMHApHBIE U KPaTHBIC), KOBANEHMHAA U UOHHASA
C8A3b, O- U P-C643U, B00OPOOHAS CBA3b),

cpopmuposannocmes  yMeHuss noOmeepiHcoamsv HA KOHKPEMHbIX NpUMepax
xapakmep 3a8UCUMOCTU PEaKYUOHHOU CNOCOOHOCMU OP2AHUYECKUX COeOUHEHUU
Om KpAmHOCMu U Muna KOBANeHMHOU C8A3U (0- U TT-CEA3U), 63AUMHO20 GIUAHUSL
amomog u 2pynn amomos8 6 MOJeKyaax,

cpopmuposannocms  yMenus  NpUMeHAmsb  TOJOXKEHUS TEOPHUH  CTPOCHHUS
opranudeckux BemectB A. M. byTiepoBa 1151 00bICHEHHS 3aBUCHMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHHUs MACChl BELIECTB;
cpopmuposaHHocmes yMeHUll Xapakxmepuzo8ams COCTaB, CTpPOCHHE, (HU3MUECKUE
U XMMHMYECKHE CBOMCTBA THIIMYHBIX IIPEICTABUTENEH Pa3JIMYHBIX KIIACCOB
OpraHMYECKUX BELIECTB (METaH, 3TAaH, 3THJICH, NPONWIECH, aleTHUICH, OyTaJueH -
1,3, meTmiOyTaaueH-1,3, 6€H301, METaHOJI, ATaHOJI, THJICHTINKOJIb, TJIMIICPHH,
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9)

deHou, aneranabaery]l, MypaBbUHAs W YKCYCHash KHCIOTBI, TJIFOKO3a, Kpaxmall,
[EJUTION03a, aMHHOYKCYCHAsl KUCIIOTA); WLIIOCHPUPO8ams TEHETHYECKYIO0 CBS3b
MEXIYy HHUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XHUMHUYECKHX PEAKIUNA C
HCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

chopmuposanHnocms yMeHull Xapakxmepuszo8ams cOCmMas, cmpoetue, usuieckue
U XumMudeckue CGOUCMEA MUNUYHBIX Npeocmagumenel pa3iuyHblX KIAcco8
OpP2aHUYeCKUX 8eecms: aiKaH08, YUKIOAIKAHO8, AIKeHO8, AIKAOUEeHO8, AJIKUHOS,
aApoMamudeckux y21e8000p0008, CHUPMO8, Alb0ecud08, KemoHO08, KapOOHOBbIX
KUCTIOM, NPOCMbBIX U CILONCHBIX dPUPOB, HCUPOB, HUMPOCOCOUHEHUU U AMUHOS,
AMUHOKUCIOM,  0elKo8,  yene8o008  (MOHO-, Ou- U  HOIUCAXAPUOOB),
UTIOCMPUPOBATb  2EHEMUYECKYI0  C8i3b  MedHCOy  HUMU  VPABHEHUAMU
COOMBEMCMBYIOUUX XUMUYECKUX Peakyuil ¢ UCNOIb308AHUEM CMPYKMYPHbIX
Gdopmyn;

chopmMuposaHHoCms YMeHuUsi Xapakmepu3oeams WCTOYHUKH YTIIEBOJOPOIHOTO
CeIpbsi (HedThb, TNPUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TMEpepadOTKU W

IPaKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadoTKu;

10) cpopmuposannocme ~ ymenuti  npo6oOums  BBIYUCICHHS IO XUMHYCCKUM

ypaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOIYKTa
peakiuu 1O M3BECTHBIM Macce, 00BbEMY, KOJIWYECTBY OJIHOTO W3 HCXOJTHBIX

BEILIECTB WJIH MPOAYKTOB PEAKIUN);

11) chopmuposannocms ymenuii 6radems CUCTEMON 3HAHWK 00 OCHOBHBIX METOZAX

HAy4YHOI'O0 TMO3HAHUS, HCHIOJIB3YEMBIX B XHMHUHM IIPU U3YYECHHHU BELIECTB U
XUMHAYECKHUX SABJICHUI (mabmronieHue, U3MEpEHHUE, JKCIIEPUMEHT,
MOJIETUPOBAHUE), UCNONb3084Mb CUCTEMHbIE XUMUUECKUE 3HAHUS I MPUHSITHUS
pELICHUI B KOHKPETHBIX )KM3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BEIIECTBAMU U UX

IIPUMCHCHUCM ;
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cpopmuposanHnocms  61A0eHUsL  CUCNEMOL 3HAHUNL O eCcmecm8eHHOHAYYHbIX
Memooax no3HAaHus — HAOI0OeHUl, USMEPEHUU, MOOEeTUPOBAHUL, IKCHEPUMEHme
(peanbHOM U MbICIEHHOM) U YMEHUs NPUMEHAMb MU 3HAHUS,
chopmuposanHnocms yMenus NPUMEHAMb OCHOBHble ONepayuu MvlCAUMeabHoOU
0esmenbHOCMY — aHAIU3 U CUHmMe3, CpasHenue, 000oujenue, CUCMeMamu3ayuro,
8bIsABICHUE NPUYUHHO-CTIeOCMBEHHBIX C853ell — OJI U3YUeHUs CBOLICTNE 8eleCcms U
XUMUYECKUX PeaKyuil;

12) chopmuposannocme ymenuii cobmooams npasuia TOAB30BAHUS XUMHUYCCKOM
NoCcyZiol M J1ab0opaTOpHBIM 000pYIOBAaHHMEM, a TaKXKe MpaBHWiia OOpAIICHUS C
BEIICCTBAMU B COOTBETCTBUHU C WHCTPYKIHMSIMH IO BBITOJIHCHHIO JTaOOPATOPHBIX
XHUMHYECKUX OIBITOB;

13) chopmuposannocmes  ymenuti  naAHUPOBAMb W GbINOJHAMbL — XUMHUYCCKHUI
OKCIIEPUMEHT  (TPEBpallleHUs] OPTaHWYECKUX BEHIECTB TIPH  HArpEeBaHMUHU,
MOJyYeHWe OTHWIEHA W W3yYeHHWE ero CBOWCTB, KAadeCTBEHHBIC PEAKIIHH
OpPTaHWYECKUX BEIIECTB, JIEHATypalus OCIKOB TIpW HarpeBaHWU, IIBETHHIC
peakiuu OENKOB) B COOTBETCTBHU C TIPAaBWJIAMH TEXHUKH O€30MacHOCTH TpH
oOpallleHuH ¢ BEIIECTBAMH M JIaDOpPaTOPHBIM OOOpPYIAOBaHUEM, NpPeOCmAasismb
pe3yabTaThl XHMMHYECKOTO OJKCIepUMEHTa B (QOopMe 3amuch  ypaBHCHUU
COOTBETCTBYIOIIIUX PEAKIUH H popmyiuposams BBIBOJIBI Ha OCHOBE 3THX
PE3YNIBTATOB,;

CPOPMUPOBAHHOC  YMEHUU: CAMOCHOSIMENbHO NIAHUPOBAMb U  NPOBOOUMb
XUMUYECKUll IKCnepumenm (NOIyuyeHue U U3yuyeHue CEOUCME OpeAHUYECKUX
gewecms, KawecmeeHHvle peakyuu yeneeo0opooos pA3IUYHbIX KIACCO8 U
KUCTIOPOOCOOEPAHCAWUX OP2AHUYECKUX BeUeCM8, peuleHue IKCNePUMEeHMAbHbIX
3a0ay N0 PACNO3HABAHUIO OP2AHUYECKUX 6eujecms) ¢ CcoON0eHueM npasuil
be3onacno2o obpawjenuss ¢ ewjecmeamu U J1AOOPAMOPHLIM 0060pPYO08aAHUEM,
Gdopmynuposamo yenv Uccied08anus, NPeOCmMasiiams 8 pa3IudHol hopme
pe3yibmamul IKCNepUMeHma, aHaIu3uposamy U OYeHUBams ux 00CMoOBEPHOCb,
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14) chopmuposannocms  ymenutl  KpUMu4ecku — AHAIU3UPO8AMb  XUMHYECKYIO
uH(pOpMaIHIO, TOJyYaeMyto U3 pazHbiX uctouHukoB (CMU, UnTepHer u ap.);
chopmuposanHoCmb  YMEHUU:  OCYWeCmenamy  YeleHanpasienHblll — NOUCK
XUMUYeCKoU uHgopmayuu 8 pasiuyHblX UCMOYHUKAX (HAYYHAS U YUeOHO-HAYYHAS
numepamypa, CMHU, Humepnem u Op.), Kpumuyecku  aHAIUIUPOBAMb
XuMuueckyro  uHgopmayuro, nepepabamviéamv €€ U  UCNOIb306AMb 8
coomeemcmaul ¢ NOCMAasiIeHHoU Y4eOHou 3aoadet

15) cpopmuposarnnocmo YMeHutl cobooams npasuna HKOJIOTUYECKU
11e71€CO00Pa3HOr0 MOBEACHUS B OBITY U TPYIOBOM JAEATEILHOCTH B LIEIIAX
COXpaHEHHMsI CBOETO 37I0POBBSI M OKPYXKAIOIIEH MPUPOIHON CPEbl; 0CO3HABAMb
OTIACHOCTh BO3JICHCTBUS HA KMBBIC OPTaHU3MBI ONPEIeTEHHBIX OPTaHUYECKUX
BEIIECTB, NOHUMAas cMbIca mnokazatens [IJK (mpenenbHOW — 1OMYyCTUMOM
KOHIIEHTpALlMU), MNOACHAMbL HA  TpUMEpax  CHocoObl  yMEHBIIEHUS |
IPEAOTBPAILECHHS UX BPEIHOTO BO3/IEMCTBUS HA OPTraHW3M YEJIOBEKA;
AHATUZUPOBAMb YeeCO0OPA3HOCb NPUMEHEHUs.  OP2AHUYECKUX  Beujecmas 8
NPOMBIUNEHHOCMU U 8 ObIMY C MOYKU 3PEHUSL COOMHOULEHUS PUCK-NOJIb3A

16) 11 oOydarommMxcsi € OTPaHUYCHHBIMH BO3MOXKHOCTSMU 3JI0POBBSI: YMEHHUE
NPUMEHSTh 3HAHHS 00 OCHOBHBIX JIOCTYMHBIX METOJaX IMO3HAHMS BEIIECTB U
XUMHYCCKUX SIBJICHUM;

17) ist cnenbIX U CIIA0OBHISANINX O0YUYAIONIUXCS: YMEHUE HCIIOJIB30BaTh PEIbeHO

TOUCUYHYIO cUCTeMy 00o3Hauenwuit JI. bpaitns nis 3anucu xumudeckux GopMyt.

B 11 kuaacce mnpeaMerHble Ppe3yJabTaTbhl OCBOeHHUsI Kypca «OOmas u

HEOPraHMYecKass XMMHUSD) OTPAXKAIOT:

1) cppopmuposannocmv  npeocmagienuil: O ~ XUMHUYECKOM  COCTABIISIOIICH
€CTECTBEHHO-HAYYHON KapTHUHBI MHpA, POJM XUMHUHM B TO3HAHUU SBJICHUI
MPUPOJIbI, B GOPMUPOBAHUU MBIIIJICHUS U KYJIbTYPhI JIMYHOCTH, €€
(YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOW MJi PEIICHHS] MPAKTUUYECKUX
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2)

3)

3a/1ad W JKOJOTUYECKHM OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 370pPOBbIO U
MIPUPOJITHOM CpeJiE;

graoetue CHCTEMOM XUMHYSCKUX 3HAHMH, KOTOopas BKJIIOYACT:
OCHOBOIIOJIATAIONINEe MOHATHS (XMMHYECKUN 3JIEMEHT, aToM, HM30ToIm, S-, p-, d-
AJIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJIEKYJIa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, JIEKTPOOTPUIIATEIBHOCTD, CTEIIEHb OKUCICHUS, XUMUYECKasl CBSI3b
(koBaJieHTHAsl, WOHHAs, METa/UIMuecKas, BOJOpPOJHAs), KpUCTAJIIUYECKAS
peIIETKA, TUIBl XUMUYECKUX PEAKIUN, PaCTBOP, SJEKTPOJIUTHI, HEIJICKTPOJIUTHI,
AJIEKTPOJIUTHYECKAsT JUCCOLMALUS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOW PEaKINH, XUMHUYECKOE PaBHOBECHE, TEOPUU U 3aKOHBI (TEOpHs
BJICKTPOJIMTHYECKON JTHUCCOUManuu, nepuoanyeckui 3axkon J[. M. Menpgeneesa,
3aKOH COXPaHEHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALCHUSI SHEPTUU
IpU XMMHYECKUX PEAKIHUSIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUM S3bIK XHMUU,
MUPOBO33PEHYECKUE 3HAHMS, JICKAIIME B OCHOBE MOHMMAHMS NMPUUYUHHOCTH H
CUCTEMHOCTH XMMHYECKHX SIBJIECHUU, (PaKTOJOTUUECKHE CBEIAEHUS O CBOMCTBAX,
COCTaBe, MOJYyYEeHUH 1 0€301MaCHOM UCITOJIb30BAHUHU BAKHEUIIINX HEOPTAaHUIECKUX
BEIIIECTB B OBITY ¥ MIPAKTHUECKOH JEATEILHOCTH YEIIOBEKA;

coBpeMeHHble NpedCmAasieHus 0 CMPOeHUU Beuecmea Ha amoOMHOM, UOHHO-
MONEKVIAPHOM U HAOMOAEKYJISAPHOM VYPOBHAX, NPeOCMAasieHuss 0 MeXaHUMax
XUMUYECKUX peaKyuil, mepmMoOUHAMUYECKUX U KUHEeMUUEeCKUX 3aKOHOMEPHOCHIAX
UX npomexkamus, O XUMUYECKOM pABHOBECUU, pPACMBOPAX U OUCHEPCHLIX
cucmemax,; ¢haxkmoocuveckue ceedeHuss 0 CEOUCMEax, cocmase, NONYYeHUU U
0e30naAcCHOM UCNONB30BAHUU BANCHEUUUX HEOPSAHUYECKUX Beuiecms 6 Ovbimy u
NPAKMUYECKOU — OesimealbHOCMU — 4eloeKd,  O0OWUX  HAYYHbIX — NPUHYUNAX
XUMUYECKO20 NPOU3BOOCMEA;

chopmuposaHHocms yMeHUull  BblA6AAMb XapaKTePHbIC TMPU3HAKA TIOHSITHH,
ycmauvasaueams UX B3aUMOCBA3b, UCNOIb306AMb COOTBETCTBYIOIIUE  MOHSTHS
NP OMUCAHWHA HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAILICHHUI;
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4)

5)

6)

7)

chopmuposaHnoCcms  YMEHUll  UCHOAb308aMb XUMHUYECKYI0 CHMBOJIUKY IS
cocTtaBlieHUs (OpMyJ BEIIECTB U  YpaBHEHUH XHMMHUYECKHX  pEaKIUil;
cucremMarnieckyro HomeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHHUS OTICIBHBIX
HEOPraHWYECKUX BELIECTB (YrapHblil ra3, YIJIEKHCIbI ra3, amMMuak, raméHas
U3BECTh, HETalIEHas! U3BECTh, IUThEBAS COJIA, MUPUT U . );

chopmuposaHnocms yMeHuti onpeodeisims BAJEHTHOCTh U CTENEHb OKUCIICHHS
XUMHUYECKHUX DJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOIO COCTaBa; BUJ XUMHUUYECKOU
CBsI3M (KOBaJIEHTHAsl, HOHHAs, METAJNIMYECKasl, BOAOPO/IHAS) B COCUHEHUSX; TUII
KPUCTAINTMYECKON PEIIETKM KOHKPETHOTO BelIeCTBa (aTOMHAas, MOJICKYJspHas,
MOHHAsI, METAJTUYECKAs); XapaKTep CpeJlbl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
COCIUHCHUM;

cpopmuposannocme ymeHus 00BACHAMb 3A6UCUMOCMb CBOUCME Geujecms om
8UOA XUMUYECKOU CBA3U U MUNA KPUCMALIUYECKOU PeulémKy, OOMeHHbIl U
OOHOPHO-AKYENMOPHBI MEXAHUZMbL 00PA308aHUsL KOBATICHMHOU CEA3U,
cpopmuposannocmes ymMeHuul yCcmanasiuéams IMpUHAAIEKHOCTh HEOPraHMYECKUX
BEIIECTB 110 UX COCTaBY K ONpe/eNEHHOMY KiacCy/Tpymnie COeAUHEHUN (IIpOCThIe
BEIIECTBA — METAJUIBI M HEMETaJUIbl, OKCUIbI, OCHOBaHHs, KHUCIOTHI,
amdoTepHbIe THIPOKCH]IBI, COITH);

cpopmuposannocmes yMeHuti: Kiaccuhuyuposams.: HeopeaHuyecKue eeuecmea no
Ux cocmagy, Xumudeckue peakyuu no paziudyHblM NPUSHAKAM (YUCTY U COCMABY
peazupyrowmux eeujecms, meniogomy 3ggexmy peaxyuu, usmeHeHuio cmeneuell
OKUCNIEHUs DJIEMEHMOo8, 00pamuMocmy, Y4acmuro Kamaiuzamopa u m.n.);
CaMOCMOAMENbHO 8bIOUPAMb OCHOBAHUA U Kpumepuu O01a KldcCugukayuu
U3Y4aemvix euecme U XumMudeckux peakyuil,

cpopmuposannocmes ymMeHul packpvléams CMbBICI Niepuoanydeckoro 3akona /1. U.
MenpeneeBa u 1IEMOHCTPUPOBATh €M0 CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U

MIPOTHOCTUYECKYIO (DYHKIUY;
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8)

9)

cpopmuposannocmes yMeHuil Xapakmepu3zoeams dIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX JIEMEHTOB 1—4 mepuonos lleprnonnyueckoil cucTeMbl XUMHYECKHAX
anemeHtoB [I. WM. MenneneeBa, HCIONB3ysS TOHATUS «S-, P-, O-3JICKTPOHHBIC
opOUTAINY, «IHEPIETUUECKUE YPOBHIY; 00BACHAMb 3AKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHUYECKHX DJIEMEHTOB M HX COEAMHEHUN IO MEPUOJAM U TpyIIam
ITepuonnuecko cucreMsl XuMuyeckux ieMeHToB 1. . Menzeneena;
«OCHOBHOE U 8030YIHCOEHHOE dHepeemuyecKue COCMOAHUSL amomay, O00BACHAMb
3AKOHOMEPHOCIU USMEHEHUs CBOUCME XUMUYECKUX INeMEHMO8 U UX COeOUHEeHU
no nepuodam u epynnam Ilepuoouueckou cucmemvt /| 1 Menoeneesa, éanenmmoie
B03MOJICHOCIU AMOMOE 3NeMEHMO8 HA OCHOB€ CMPOEHUS UX INeKMPOHHbIX
0boouex

copmuposannocms  ymenuii  xapakmepuzosamsv  (onucvieams)  oOummUe
XMMHMYECKHE CBOWCTBA HEOPraHWYECKHUX  BEUIECTB  Pa3IUYHBIX  KJIACCOB;
noomeepacoams CyleCTBOBAHNE N'€HETUUECKON CBA3HM MEXAY HEOPraHUYECKUMU
BELIECTBAMU C IIOMOLIBIO YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIN;
cpopmuposannocmsy  yMeHUs  packpuleamsv  CYWHOCMb:  OKUCTUMENbHO-
80CCMAHOBUMENbHBIX — PeaKyulli  NOCPeOCm8OM  COCMABNCHUSL  DJIeKMPOHHO2O
bananca smux peaxkyuil, peakyui UOHHO 20 O0OMeHA NYMEM COCMABNEHUS UX
NOJHBIX U COKPAWEHHBIX UOHHLIX YPAGHEHUU, peakyuiti 2uopoausd, peaxyuil
KOMNIeKcooOpazosanus  (Ha  npumepe  2UOPOKCOKOMNIIEKCO8  YUHKA U

ANFOMUHUS);

10) chopmuposannocms  ymenusi kiaccuguyupoéams XUMHYESCKHE PEAKIUU II0

pPa3IUYHBIM MpU3HAKaM (YUCIYy M COCTABY PEarupyrolInX BEHIECTB, TEIJIOBOMY
abdexTy peaknnu, U3MEHEHHUIO CTENIEHEH OKHCICHUS DJIEMEHTOB, OOpPaTHMOCTH

peaKIny, y9acTUIO KaTaIn3aTopa);

11) chopmuposannocms ymenuti  cocmasnsimes YpaBHCHUS PEAKIMA  Pa3IUIHBIX

TUIOB; TMOJHBIE U COKpalIEHHbIE YpaBHEHUS pPEaKIHil HOHHOrO OOMEHa,
YUYUTBIBAS YCIOBUSA, IPU KOTOPBIX 3TH PEAKIMU UIYT 10 KOHIIA;
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12) chopmuposannocmes ~ ymenuii  npoeooums  PEAKIUH,  TOATBEPIKIAIOIINC
KayeCTBEHHBI COCTAaB Pa3IWYHBIX HEOPTaHWMYECKUX BEIIECTB; PACNO3HABAMDb
OIIBITHBIM TTyTEM MOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHMYCCKUX
BCIIECTB;

13) chopmuposannocme  ymenuii  packpeieams  CyIIHOCTh  OKHCIHTEIBHO-
BOCCTAHOBHTEJIBHBIX PEaKIIUi TTOCPEJCTBOM COCTABJICHUS JICKTPOHHOTO OalaHca
3TUX PEaKIUN;

14) cchopmuposannocme ymenuii 00vscHsAMb 3aBUCUMOCTh CKOPOCTH XUMHUUECKOM
peakiMi OT pa3M4YHBIX (AKTOPOB; XapakTep CMENICHUS XHMHYECKOTO
paBHOBECHS B 3aBUCMOCTH OT BHEIIIHEro Bo3aericTeus (nmpuniun Jle [laTense);
chopmuposanHoCcmb ~ YMEHUsi  OOBACHAMb — 3AKOHOMEPHOCMU — NPOMEKAHUS
XUMUYECKUX peaKyull ¢ YUémoM Ux IHepeemuiecKux XapaKkmepucmux, Xxapaxmep
U3BMEHEHUs CKOPOCMU XUMUYECKOU peakyuu 6 3asUCUMOCMU Om  PA3TUYHBIX
Gpaxkmopos, a makdce Xapakmep CMeweHUs XUMUYEeCKo20 pA8HO8ecUsi HOO
BAUAHUEM 8HEWHUX 8030eticmeuil (npunyun Jle [llamenve);

15) chopmuposannocme  ymenuii  xapakmepuzoéams ~ XUMHUYECKHE  IIPOIIECCHI,

JeKalue B OCHOBE MPOMBIIICHHOTO TOJYYCHHSI CEPHOM KHUCIOTHI, aMMHaKa, a
Takke CPOPMHPOBAHHOCTH MPEJICTABICHUM 00 OOIIMX HAYYHBIX MPUHIUMNAX U
HKOJIOTHYECKUX MPOOIeMax XUMHUECKOT0 MPOU3BOJICTBA;
CPOPMUPOBAHHOCINL YMEHUS. XapaKmepu3oeams Xumuieckue peakyuu, iexcaujue
8 OCHO8E NPOMBIUIEHHO20 NOJYYEHUS CEPHOU KUCIOMbl, aMMUuakd, oouue
HAyuHble NPUHYUNBL XUMUYLECKUX NPOU3BOOCME,; Ueleco000pa3ZHOCMb NPUMEHEeHUs
Heop2aHUu4ecKux eewecms 8 NPOMBIUIEHHOCMU U 6 Oblmy ¢ MOYKU 3PeHUs.
COOMHOUIeHUs PUCK-NOb3A;

16) chopmuposannocms  ymenuii npoeooumsv BBIYUCICHUS C WCIOJIB30BAaHHEM
MOHATHS «MAcCOBasi JIOJS BEIIECTBA B PAaCTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
MIPU XUMUYECKUX PEAKITUSIX, MACChl BEIIECTBA WM 00BhEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce MM O0BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKITUU
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BEIIECTB, TEIUIOBOTO 3(deKTa peakiini Ha OCHOBE 3aKOHOB COXPAHCHHS MAacChl
BEIIECTB, IPEBPAICHUS U COXPAaHEHUS SHEPTHH,

cpopmupoeanHnocms ymMeHus NPo8OOUMsb paCiEémbl: ¢ UCHONb308AHUEM NOHAMUL
«maccosas 0ol Gewecmea 6 pacmeope» U «MONAPHASL KOHYEHMPAYUsy,
maccel gewgecmea unU 00bEMA 2aza NO U3BECMHOMY KOIUYECm8Y Geujecmad,
macce unu 00bEMY 00OHO20 U3 YHACMBYIOWUX 8 PeaKyuu Beuecms;, menio8o2o
appexma peaxyuu; 3uHaveHus: 6000POOHO20 NOKA3AMENSL PACMBEOPO8 KUCIOM U
wenouel ¢ U38eCMHOlU CMeneHvlo OUCCoOyuayuu, maccol (00véma, Koauvecmed
seujecmea) npooykma peakyuu, eciu 00OHO U3 UCXOOHBIX Geujecms OaHO 8 Gude
PAacmeopa ¢ onpedenéHHoU Maccogoll 0oell pacmeopeéHHO20 eeujecmed uiu 0aHo
8 uzbvimke (umeem npumecu);, O00aU BbIXO0A NPOOYKMA pearyuu; O0ObEMHBIX
OMHOUEHULL 24308,

17) cchopmuposannocme ymenuii cobmooames npasuia TOAB30BAHUS XUMHUYECKOM
nocynoil u 1abopaTopHBIM OOOpYIOBAaHWEM, a TakKe IpaBWJIa OOpAaIICHHS C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHSIMH TIO BBITOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OTBITOB;

18) chopmuposannocme  ymenuii  naAHUPOSAMb U GLINOJHAMbL — XUMHUYCCKUM
AKCIIEPUMEHT (Pa3JIoOKECHHE TIEPOKCHIA BOJAOPOJa B MPUCYTCTBUU KaTallM3aTopa,
OTpe/IeTICHNEe Cpeabl PACTBOPOB BEIIECTB C TOMOIIBID YHHUBEPCAIBHOTO
WHIMKATOpa, BIUSHUE PA3IHYHBIX (DAKTOPOB HA CKOPOCTh XMMUUYECKOU PEAKITUH,
peakiuid MOHHOTO OOMEHa, KaueCTBEHHbIE peakinu Ha cylnbdaT-, KapOOHAT- H
XJIOPHU/I-aHUOHBI, HA KATHOH aMMOHHS; PEIICHUE SKCIIEPUMEHTAIbHBIX 3a7a4 10
temaM «Metamne» U «Hemeramibsl») B COOTBETCTBHHM C TpaBWIAMH TEXHUKHU
0e30macHOCTH MPU OOpAIEHUH C BEIECTBAMH U JIA0OPATOPHBIM 00OPYIOBAHHUEM,
npedcmaesnsaims PE3yNbTaThl XUMHYECKOTO JKCIEPHUMEHTa B (opMe 3amucu
YpaBHEHUI COOTBETCTBYIOIIUX PEAKIUH U (opmyauposams BHIBOJIBI Ha OCHOBE

3TUX PE3YJIbTATOB;
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cpopmuposannocms  yMeHuu: CcamoCmoamenbHo NIAHUPOBAMsb U NPOBOOUMb
Xumuyeckuli  9KCnepumeHm  (npogedeHue  peakyuti  UOHHO20  OOMeHa,
noomeepocoeHue  KaueCmeeHHo20  COCMABAd  HEOP2AHUYeCKUX  Beujecms;
onpedeenue cpedvl pacmeopos8 8eulecms ¢ NOMOUWbI0 UHOUKAMOPO8, U3YYeHUe
GIUAHUSL PA3IUYHBIX (PAKMOPO8 HA CKOPOCMb XUMUYECKOU peaxkyuu, peuieHue
IKCNEPUMEHMANbHBIX  3a0ay no memam «Memannvry u «Hememaniory) c
coO00eHUeM NPasull 0e30nacHo20 0oOpaujeHus ¢ gewecmeamu U 1abopamopHuIm
0bopyoosanuem, @GoOpMyIUPoOsamsb yYeib UCCIe008AHUS, NPeoOCmasiims 6
PaziuuHol  gopme  pe3yibmamol 9KCHnepuMenma, AHATU3UPOBAMDb U
OYEHUBAMb UX 0OCTNOBEPHOCTD,

19) chopmuposannocme  ymenuti  Kpumu4ecku — AHAIUIUPOSAMb  XUMHUYECKYIO
UH(POPMAIIHIO, TIOJTyJ4aeMyto U3 pa3HbIX ucTouHnkoB (CMU, MaTepHeT U Ap.);

20) chopmuposannocme VMeHUll cobnooamo npasuia 9KOJIOTHYECKHU
I1eJIeCO00Pa3HOTO TMOBEACHUS B OBITY W TPYIOBOW JEATEIBHOCTH B IENSIX
COXpaHEHHUSI CBOETO 3/I0POBbS M OKPYXKAIOIICH MPUPOIHOW Cpeibl; OCO3HABATh
OMAaCHOCTh BO3JICHCTBUS HAa JKHUBBIE OPTraHU3MBI OINPEACIEHHBIX BEIIECTB,
noHumasi cmeici mnokazarens [IJIK (mpeaenbHON AOMYCTUMOW KOHIICHTPAllUM),
nosiCHsIMb Ha TIPUMEpax CIocoO0bl YMEHBIIICHUS U MPEIOTBPALIECHUS UX BPEIHOTO
BO3/ICHCTBHS Ha OPTaHW3M YEJIOBEKa,
copmMuposanHocms  ymeHull: cooO00ams NPAuUld NOJIb308AHUSL XUMUYECKOU
nocyoou u J1abopamopHviM  000py008aHUeM, 00paweHUss ¢ Gewecmeamu 8
COOMBEMCMEUU C UHCIMPYKYUIMU NO BbINOJHEHUIO JAOOPAMOPHLIX XUMUYECKUX
ONbIMOB, IKONOSUHECKU YEeNecO0OPA3ZH020 NOBeOeHUs. 6 Obimy u mpyoosol
0esImeNIbHOCMU 8 YeAX COXPAHEHUs C80e20 300P08bsl, OKpYcaroueli npupooHoll
cpeobl U OOCMUdICEHUs e€ YCMOoUdu80o20 pazeumus; OCO3HABAMb ONACHOCHb
MOKCUYECK020 0eUCEUsl HA JHCUBbIE OP2AHUIMbL ONPEOCTIEHHbIX HEeOP2AHUYECKUX
sewecms, nounumas cmoicn noxkazamens IlJJK (npedenvrnoti  donycmumot
KOHYeHmpayuu,); cpopmuposanrocmy VMEeHUU: ocyujecmensime
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YeneHanpasienHvlll NOUCK XUMUYECKOU UH@DOpMAayuu 6 pa3IudHblX UCTMOYHUKAX
(nayunas u yuebHo-nayynas aumepamypa, CMU, Unmepuem u op ), kpumuyecku
AHANU3UPOBAMb  XUMUYECKYIO  uHGopmayuro,  nepepadbamvléamv €€ U
UCNONIb308AMb 8 COOMEEMCMBUU C NOCMABNIEHHOU Y4ueOHOo 3a0ayeli

21) iast  0O0ydYaroIUXCsl ¢ OrPaHWYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI: yYMEHHE
OPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJaX IMO3HAHMS BEUIECTB H
XUMUYECKUX SIBJICHUN;

22) 1St CHCTBIX W CIA0OBUAIIMX OOYYAIOMIMXCSA: YMEHHE HCIIOJIb30BaTh Pelibe(hHO
TOUEYHYIO cucTeMy oO0o3HaueHuii JI. bpaiins g 3anucu xumMmuyeckux Gopmyi.
PesynpraThl 0OyueHus Ha 0a30BOM YpPOBHE OpPUEHTHUPOBAHbI Ha OOIIYIO

(YHKIIMOHAIBHYIO TPAaMOTHOCTb, MOJyY€HHE KOMIIETEHTHOCTEH ISl MOBCEIHEBHOM

KU3HU M oOmero pas3BuTus. Pe3ynbraThl 0OydyeHHs Ha YriyOJIEHHOM YpOBHE

OpPUEHTUPOBAHBl  HA  TOJY4YEHUE  KOMIETEHTHOCTEW ISl TOCJeayrouei

npodeccuoHaIbHOM 1eITeTbHOCTH KaK B paMKaxX JaHHOUM MpeIMEeTHON 00JacTH, TaK U

B CMEXXHBIX C HEHl 00J1acTsX.
COJEPKXAHHME YYEBHOI'O IPEIMETA «XUMMWS»

10 KJIACC « OPTAHUYECKAS XUMUS» BA3OBbI YPOBEHD

TeopeTnvyeckre OCHOBbI OPraHUYeCKON XUMUH

[IpenmeT OpraHMYecKOM XuUMHM: €€ BO3HUKHOBCHHME, Pa3BUTHE M 3HAYECHUE B
MOJyYEHUN HOBBIX BEUIECTB M MATEpPUATIOB. 1e€OpUs CTPOCHUS OPTraHUYECKUX
coenunenuii A. M. bytnepoBa, €€ ocHOBHbIE MonoxeHUs1. CTPYKTypHBIE (HOPMYJIBI
OpraHn4eckux BemecTs. ['omonorus, nzomepus. XuMHA4YECKasl CBSA3b B OPraHUYECKUX
COEMHEHUSAX — OJIMHAPHBIC U KPATHBIE CBS3U.

[IpencraBienne o KiaccupuKaMy OpraHUYECKUX BemecTB. HomeHkmarypa
OpraHUYEeCKUX COEAUHEHHUM (cucTeMaTHdeckas) W TpUBUAJbHBIE Ha3BaHUA

Ba)KHEHUIIINX HpGI[CTElBHTCJ'IGfI KJIACCOB OPraHUYCCKNX BCIICCTB.
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9KCH€pI/IMCHTaHBHHe MCTOAbI M3YUYCHHUA BCHOICCTB W  HX npeBpameHHﬁ .
O3HAaKOMJICHHUEC C 06p33HaMI/I OpraHHMYCCKUX BCHICCTB U MAaTCpHUaiaMU Ha UX OCHOBC,
MOJCIUPOBAHHUC MOJICKYJI OpPTraHMYCCKHUX BCIICCTB, H36JIIOI[€HI/IG H OIIMCaHHC
ACMOHCTPAllMOHHBIX OIIBITOB 110 IPCBPAIICHUIO OPraHU4YCCKHUX BCIICCTB IIpHU

HarpeBaHuH (IJIaBJIeHUE, OOYTJIMBAaHUE U TOPEHUE).

YriaeBopopoasl

AJKaHBI: COCTaB W CTPOCHHME, TOMOJIOTMUECKUU psig. MeraH u d3TaH —
OpOCTEeUIINEe TPEACTABUTEIN aJKaHOB: (U3MYECKHE U XUMHYECKHUE CBOMCTBA
(peakiuu 3aMEIICHUS W TOPEHHUs), HAXOXKJACHUE B NPUPOJE, IOJYyUYCHHE U
IpUMEHEHHE.

AJIKEHBI: COCTaB W CTPOCHHME, TOMOJOTHYECKUM Psf. OTWICH U TPOMWICH —
NPOCTEHUININE TPEICTABUTEIN aJIKEHOB: (U3MYECKHE M XHMHYECKHUE CBOMCTBA
(peakiuu  TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THApPATAIMHM, OKHUCJICHUS U
MOJIMMEPH3ALINHN ), TIOJTYUYCHHE U TIPUMEHEHHUE.

Ankanuensl. byraguen-1,3 u wmetunOyranuen-1,3: crpoeHue, BaKHEHIINE
XUMUYECKHEe CBOMCTBA (peakmus mnosmMmepusanuu). [lomydeHre CHUHTETHYECKOTO
Kay4dyKa U PE3HUHBI.

AJKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYCCKUN Psl. ANCTHICH —
IPOCTEUIIMKA  TPENCTaBUTENb aJKHHOB: COCTaB, CTpoeHue, (Qu3nueckue u
XUMHUYECKHE CBOMCTBa (peakiuyd TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THIpaTaIlVH,
TOPEHUs), MOJYYCHUE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHHe, (PU3MYECKHEC M XHUMHUYSCKHE CBOMCTBA
(peakuu TajJOTCHUPOBAHUS U HUTPOBAHMS), MOJIyUYeHHUE W NMpUMEHEeHHe. ToJyou:

COoCTaB, CTPOCHUC, d)I/ISI/I‘-IeCKI/Ie 1 XUMHMYECKHE CBOMCTBA (DeaKHI/II/I TaJJOIrCHHUPOBAHU A

u HI/ITDOBaHI/Iﬂ) NOJYYCHHMEC M ITPpHMMCHCHHMC. ToOKCUYHOCTH ApPCHOB. ['eneTnueckas

CBA3b MCXKAY YIJICBOOOPOAaMM, ITPUHAJICIKAIIUMHU K PA3JIMYHBIM KJIaCCaM.
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[IpupoaHble UCTOYHUKHU YTI€BOAOPOAOB. [IpupoaHblii ra3 U MOMyTHBIE HEPTAHBIE
razpl. Hedtpb u e€ mpoucxoxnenue. CrocoObl nepepabOTKH HEPTU: MEPEroHKa,
KPEKHHI (TepMUYECKHUM, KaTamuTudyeckuid), nuponus. IIpoaykrsl mnepepabOTKu
He(pTH, MX NPUMEHEHHE B NPOMBIIUIEHHOCTH U B ObITy. KaMeHHbI yroiap u
MPOIYKTHI €0 MepepadboTKH.

OKCHEepUMEHTAJIbHbIE METOAbl HU3YYEeHMs] BEIIeCTB W MX MpeBpalleHU:
O3HAKOMJIEHHE ¢ 00pa3liaMy IUIacTMAacCC, Kay4yKoB M pe3uHbl; Kouiekunu «HepTe» n
«YToaby; MOAEINPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TaOTE€HONPOU3BOHBIX;

IMPOBCACHUC HpaKTquCKOﬁ pa6OTBIZ MOJIYYCHHUC 3TUJICHA U U3YUCHUC CTO CBOMCTB.

PacuéTHble 3agaum
Breluncnenus mo ypaBHEHUIO XMMHUYECKOW peakiuu (Macchl, 00béMa, KOJIUYeCTBA
UCXOJTHOTO BEIIECTBA WM MPOAYKTAa pPEaKIUH IO HM3BECTHBIM Macce, 00BEMY,

KOJINYCCTBY OJHOT'O M3 UCXOAHBIX BCIICCTB UJIN IIPOAYKTOB peaKHI/II/I).

Kuciopoacoaep:kaimue opranudeckue CoeIuHeHUs1

[IpenenpHBIC OTHOATOMHBIC CIIUPTHL. METaHOJ M 3TAHOJI: CTpOCHUE, (Pu3nUecKue u
XUMHUYECKHE CBOMCTBa (peakiMyd C aKTUBHBIMU METaJJIaMH, Tajlor€HOBOJOPOIaMHU,
ropeHue), npumMeHeHne. BogopoaHbie CBA3U MEXIY MOJIEKYJIaMH CIIUPTOB. JlelicTBUE
METaHOJIa ¥ 3TaHOJIa HAa OPraHK3M YeJIOBeKa.

MHoOroaTOMHBIE CIHUPTHI. DTUICHTIUKOIL U TJIUIEPUH: CTPOCHUE, (PU3NYecKue u
XUMHUYECKHE CBOMCTBA (B3aMMOJIEMCTBUE CO LIECIOYHBIMUA METAJJIAMH, KAUYECTBEHHAs
peakiusi Ha MHOTOAaTOMHbIE CHUPTHI). JlelicTBUe Ha OpraHu3M YeJOBEKa.
[IprMeHeHne rMuepruHa U 3TUIEHTIUKOIIA.

deHoT: CTPOCHUE MOJIEKYJIbI, (DU3NYECKUE W XUMHUYSCKHE CBOMCTBA. TOKCHYHOCTD
denona. [lpumenenne genona.

Anpaerunpl U KeTOHbL. DOpManbACTHII, alleTAIBICTHA: CTPOCHHE, (HU3UYECKUE H
XUMHUYECKHE CBOMCTBA (pEaKIMM OKHUCICHHS M BOCCTAHOBJIEHHUS, KaueCTBEHHbIC

peakiuu), NoJy4yeHUue U MPUMEHECHHUE.
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AHGTOHI CTPOCHUC, d)n3nqec1<1/1e 1 XUMHUYECKHE CBOMCTBA (DeaKHI/II/I OKHUCJICHUA U

BOCCTaHOBJ'IeHI/ISI), IMOJYYCHHEC U IPUMCHCHMUC.

OaHOOCHOBHBIE TpefeNbHbIE KapOOHOBbIE KUCIOTHL. MypaBbUHAas U yKCycHas
KHUCIIOTBI: CTpOeHHe, (U3MUECKHEe U XMMHUYECKHUE CBOMCTBA (CBOWCTBA, OOUIME IS
KJlacca KHUCIIOT, peakius dTepupuKalun), noisydeHrue u npumenenue. CreapuHoBas u
OJIEMHOBAsl KUCJIOTHl KaK MPEACTaBUTENN BBICHIUX KapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

CrnoxHble 3(Upbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MAPONH3 CIIOKHBIX
s¢upoB. Kupel. ['maponusz sxupoB. Ilpumenenue >xupoB. buosoruueckas poib
KHUPOB.

VYrneBonpl: cocTaB, KiIacCU(pUKALMS YIIEBOAOB (MOHO-, AM- M IOJIACAXapUbl).
I'moko3a — mpocTedmuii MOHOcCaxapHua: OCOOEHHOCTH CTPOEHMS MOJIEKYJIbI,
¢usnyeckne M XUMHUYECKHE CBOWCTBa (B3aumojeicTBue ¢ ruppokcunom menu(ll),
OKHCJIEHUE aMMMAayHBIM pacTBOpoM okcuaa cepedpa(l), BocctaHoBiIeHHE, OpOKEHHE
[JIIOKO3bl), HAaXOXAEHME B IpHUpPOJAE, MpPUMEHEHHE, OHOJoruyeckas poJb.
®dotocuHTe3. PpyKTO3a KAK U30MEP IIFOKO3BI.

C&X&DOS& — OpEACTAaBUTCIIb AHMCAXAPUIO0B, THAPOJIN3, HAXOXIACHUC B IIPUPOAC U

IIPUMCHCHUC.

Kpaxman w uemmono3a kak OpupoAHble mnonumepbl. CTpoeHHe Kpaxmaia u
neuoao3bl.  duU3Myeckue ¢ XUMUYECKHME CBOMCTBA KpaxMaia (THIpOJIH3,
KaueCTBEHHAsl pEaKIUs C HOJIOM).

OKCHEpUMEHTANIbHBIE ~ METOJbl M3Y4YEHHUS BEIIECTB M HX IPEBpAIlCHUI:
MpOBE/IcHUE, HAOMIO/IEHUE W OMKCAHHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPECHHE
CIIUPTOB, KAUYE€CTBEHHbIE pEAKIUU OJHOATOMHBIX CHUPTOB (OKUCJIEHUE 3TaHOJA
okcugoM wmenu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJCUCTBUE TJULEPUHA C
ruapokcuaom meau(Il)), anpaerugoB (OKUCIEHHE aMMHUAYHBIM PACTBOPOM OKCHA
cepeopa(l) u ruapoxcunom meau(Il), B3auMoeicTBre Kpaxmaia ¢ HOJA0M);
MIPOBECHUE MPAKTUUECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.
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PacuéTHble 3a1a4n
Boluncnenust o ypaBHEHUIO XMMUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIEeCTBAa WJIM TNPOJYyKTa peaKkIuu [0 H3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OAHOTI'O U3 MCXOJHBIX BCIICCTB HUJIK IIPOAYKTOB peaKHI/II/I).

A3oTcoaep:kanue opranHudeckue coeJuHeHust

AMubbpl. MeTnnaMuH ¥ aHUJIMH: COCTaB, CTPOCHHC, d)I/IBI/I‘ICCKI/IC H XUMHWYCCKHUC

CBOMCTBA (I‘ODCHI/IC, B3aMMOJICUCTBUE C BOJOU U KI/ICJIOTaMI/I).

AMUHOKUCTOTHI Kak aM(OTepHbIe OpraHuyeckue coeAuHeHus. Duznyeckue u
XUMHYECKHUE CBOMCTBA AaMHUHOKHUCIOT (Ha TmpuMepe TIMlMHA). buonormueckoe
3HAYeHUE aMUHOKHUCIOT. [lenTuast.

benku kak mnpuUpOAHBIE BBICOKOMOJEKYJIApHbIE coenuHeHus. llepBuunas,
BTOpUYHAST U TPETUYHAs CTPYKTypa OelkoB. XHMHYECKHE CBONCTBAa OEJIKOB:
TUIPOJIN3, IEHATypallks, KaueCTBEHHbIE PeaKlui Ha OeNKu.

OKCIIEpUMEHTAJIbHBIE METOAbl H3YyYEHHUS BELIECTB W MX IPEBPALICHUIA:
HaOJII0/ICHNEe M ONMHUCAaHUE JEMOHCTPALMOHHBIX OIBITOB: JeHATypaiusi OeIKOB MpH

HarpeBaHUMU, [IBETHBIC PEAKIIUU OCIIKOB.

BoicokomoiekyJisipHble cOeTUHEHUS

OCHOBHBIE TIOHSATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIWHEHUN: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPU3ALUU, CPEIHSS MOJEKYIspHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYISIPHBIX COEAUHEHUH —
MOJIMMEPU3ALIMS U TTOJTMKOHEHCALIHS.

[InacTMmacchl (HOJ’II/IBTI/IHCH, IMOJMITPONNWJICH, ITOJJTMBHHWIXJIOPHU, HOJ'II/ICTI/IDOJ'I).

HarypadbHBIi ¥ CHHTETHYECKHE KAaY4YVKH (OVTaJIMEHOBBIN, XJOPOIMPEHOBBIA U

U30MPEHOBBIN). BolokHAa: HaTypadbHBIE (XJIOIOK, IIEPCTh, INEIK), MCKYCCTBEHHBIE

(arreTaTHOE BOJIOKHO, BUCK034a), CMHTETHYECKHE (KAIPOH U JIABCAH).
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OKCIIEpUMEHTAJIBHBIE  METOJBl M3YYEHMS BEIIECTB M WX NPEBPAIlCHUM:
O3HaKOMJIEHHE ¢ 00pa3lamMH MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, ILIaCTMAcC,
Kay4yKOB.

MesknpeamMeTHbie CBA3U

Peanusanusa MeXnpeIMETHBIX CBSI3€W MPU W3YYEHHH OPraHu4ecKod xumuu B 10
KJIacCe OCYILECTBIACTCS Yepe3 MCIOJb30BaHME KaK OOLIMX €CTeCTBEHHO-HAYUYHBIX
NOHATUM, TAK W IOHATHUH, SBIAIOLIMXCS CUCTEMHBIMU ISl OTAEJIBHBIX IPEIMETOB
€CTECTBEHHOHAYYHOT'O LIMKJIA.

OOmuMe ecTecTBEHHO-HAY4YHbIE TOHSATHUS: SBJICHHME, HAy4dHbIM (QakT, rumnoresa,
3aKOH, TEOpHsl, aHAJU3, CHHTE3, KiacCUUKAIMs, NEPUOJUYHOCTb, HAOIIOACHHE,
U3MEpPEHHE, IKCIIEPUMEHT, MOJECIUPOBAHHUE.

dusuka: Marepus, JHEpPrus, Macca, aToMm, JIEKTPOH, MOJIEKYJA, SHEPreTUUECKUU
YPOBEHb, BEILIECTBO, TENO, 00BEM, arperaTHoe COCTOSHUE BEIECTBA, (PU3NUYECKHE
BEJIMYUHBI U €UHULIBI UX U3MEPEHUS.

buonorusa: knerka, opranusMm, Ouocdepa, OOMEH BEILECTB B OpraHU3Me,
¢orocuHTE3, OMOJOTMYECKH aKTUBHbIE BellecTBa (O€NIKH, YrIeBOIbI, >KHUPHI,
bepMeHTHI).

['eorpadusi: MuHepasibl, TOpHbIE MOPOJbI, IOJE3HBIE HCKOMAaEMble, TOIUIMBO,
peCypCHI.

TexHomorus: MUIEBbIE IPOAYKTHI, OCHOBBI PALIMOHAJILHOI'O ITMTAHUSI, MOIOIIIAE
CpEACTBa, JIEKAaPCTBEHHBIE U KOCMETUYECKUE NIpenapaThl, MaTepualbl U3 UCKYCCTBEH-

HBIX U CUHTETUYECKUX BOJIOKOH.
10 KJIACC «OPTAHUYECKAS XUMUSI» YIJIYBJEHHBIN YPOBEHbD

TeopeTnueckne 0CHOBBI OPraHNYECKOM XUMHUHU

[Ipenmer u 3HaueHWE OPraHUYECKOW XWUMHUHU, MPEACTABICHHE O MHOT000pa3uu

OPraHUYECKUX COCTMHCHUU.
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DNEKTPOHHOE CTPOCHHE aTOMa YIJIepoJa: OCHOBHOE M BO30YKIEHHOE COCTOSIHUS.
BaneHTHble BO3MOXKHOCTH aToma yriepoja. XUMHYecKas CBS3b B OPraHUYECKHUX
coelMHEeHUAX. Tunel rUOpUAM3alUMU aTOMHBIX opOuTaneil yriepoga. MexaHU3MBI
o0pa3oBaHUsl KOBAJCGHTHOW CBs3U (OOMEHHBIH M JOHOPHO-aKIENTOPHBIN). THIBI
MepeKpbIBaHUS aTOMHBIX OpOUTaNiel; - U m-cBA3u. OauHapHas, TBOWHAS U TpOoHHas
cBs3b. CrnocoObl pa3pbiBa CBsA3€H B MOJIEKyJax OpraHuueckux BemiecTB. [lonsarue
0 cBOOOJTHOM pajaukale, Hykjaeoduse u daeKTpodure.

Teopust crpoenust oprannyeckux coequHeHuit A. M. BytinepoBa u coBpeMeHHbIE
NpPEJICTABIICHUSI O CTPYKTYpe MOJIeKyJ. 3Hau€HHE TEOPUHM CTPOCHHUS OPraHUYEeCKUX
coeMHEHUN. MoJeKyJsipHbIe U CTPYKTYypHBIE (popmyibl. CTpyKTypHbIE (HOPMYIIBI
Pa3TUYHBIX BUOB: pa3BEPHYTas, COKpaIIEHHAs, CKEIETHAS.

N3omepusi. Buabl uzomepun: CTpyKTypHasi, POCTPAHCTBEHHAS.

OnexTpoHHbIE Y3PHEKTH B MOJIEKYJIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIH
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenue o Kiaccupukaluu  OpraHMueckux  BemecTB.  [lonstue
o (ynkumoHansHOM rpymnme. 'omonorus. ['omonornyeckue psiabl. CucreMarnyeckas
HOMeHKatypa opranndeckux coenuHeHudd (IUPAC) u TpuBHalibHBIE Ha3BaHUS
OTJI€JIbHBIX MPEICTABUTEIEH.

OcobOenHocTn W KiIaccu(UKAIMS OpraHUYecKUX peakiui. OKUCIUTETHHO-
BOCCTAHOBUTENIbHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIIbHBIE ~ METOJbl M3Y4YE€HHUs BEIIECTB M HMX IPEBpallCHUN:
O3HAKOMJICHHE C 00pa3laMy OpraHUYECKUX BEIIECTB U MaTepuajiaMyd Ha UX OCHOBE;
OMBITHI MO TMPEBPALICHUIO OPraHUYECKUX BEIECTB IMPU HarpeBaHUU (TUIaBJICHUE,
OoOyTrIMBaHWE W TOPCHHE); KOHCTPYHUPOBAHHE MOJEIEH MOJIEKYJ OpPTraHUYECKUX
BEILIECTB.

YriaeBogopoasl
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Ankanbl. ['omonorumyeckuit psiax ankaHoB, oOmias (opMmyna, HOMEHKJATypa
¥ M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOECHUE MOJEKYJ aJKaHOB, SpP°-

ruOpuau3anns aTOMHbBIX opOuTanei yriepoja, 6-cBsi3b. Kondopmepsl. dusnueckue

CBOWCTBA aJIKAHOB.
XWUMUYECKME CBOWMCTBA aJKAaHOB: pPEaKUUU 3aMEUICHHS, H30MEpU3alNH,

ACTUAPUPOBAHUA, HTUKINU3AIIUH, IMHPOJIN34d, KPCKHWHIA, TOPCHUA. [IpeacraBieHue o

MEXaHU3ME PEaKIUI paIMKAIbHOIO 3aMEIICHUS.

Haxosxpaenue B npupojae. CriocoObl MOy4eHUs U TPUMEHEHHUE aJIKaHOB.
Huknoankanel. OOmwas ¢opmyna, HOMEHKiIatypa U uzomepusa. OcobeHHOCTH
CTPOCHHSI U XUMHYECKUX CBOMCTB MasbIX (IIMKJIOMPOIIAaH, ITUKIO0yTaH) U OOBIYHBIX
(IMKIIOTIEHTaH, IUKJIOTEeKCaH) IUKIoaakaHoB. CrocoObl MOJydYeHHUs] U TIPUMEHEHHE
IIUKJIOATIKAHOB.
Ankenbl. ['omonormueckuii psAx amkeHoB, oO0mas ¢opMyna, HOMEHKIATYypa.

DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aIKEHOB, SP2THOpHMAN3ALMS
aTOMHBIX OpOuTaneil yriuepojaa, - u n-cBsizu. CTpyKTypHasi U reoMeTpuieckas (Iuc-

TpaHc-) nzoMepusa. Pu3nyeckre CBOMCTBA AIIKEHOB.
XUMUYECKHE CBOMCTBA: PEAKIMHU TMPUCOCAMHEHHMS, 3aMEIICHUS B 0-TI0JIOKCHUE

IIPA JIBOMHOM CBSI3U, MOJIMMEPU3ALUU U OKUCIEeHUs. [IpencraBiieHue 0 MexaHuzMme

peakuuu  nekTpodunbHOro  mpucoenuHenus.  [IpaBuino  MapkoBHHKOBA.

KayecTBeHHBIE peakny HA JBOWHYIO CBS3b.

CriocoOBbI IMOJYYCHHA U IIPUMCHCHHC aJIKCHOB.

Anxanuensl. Knaccudukamuss ankaaneHoB (CONpPsDKEHHBIC, W30JUPOBAHHBIC,

KVMVJII/IDOBaHHBIe). OcobOeHnHOCTH QJICKTPOHHOI'O CTPOCHHUA N XHMHUYCCKHX CBOMCTB

CONPSDKEHHBIX AUEHOB, 1,2- m 1, 4npucoenunenue. [lonmnmepusanus CONpsKEHHBIX

nueHoB. CriocoObl MOIyYeHUs U MPUMEHEHUE AJIKaJUEHOB.
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Ankunbl. ['omonormyeckuit psja ankuHOB, o0Omas ¢opmysa, HOMEHKIATypa
U HU30Mepusi. DIIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKHUHOB, Sp-
rudpuau3anys aTOMHbIX opOuTaneit yriepoaa. @usnueckue CBOMCTBA AIKMHOB.

XUMHUYECKHE CBOMCTBA: peakuuu PUCOEIUHEHUS, JUMepHU3aluu
U TpUMEpHU3aliK, OKuciieHusa. KucioTHeie cBOWCTBAa aIKWHOB, UMEIOIIMX KOHLEBYIO
TpOHHYIO CBsI3b. KauecTBeHHbIE peakuu Ha TPOMHYIO CBS3b.

CrniocoObl oNyYyeHUs U MPUMEHEHUE aTKUHOB.

ApoMatuueckue yriaeBoAoponbl (apeHsl). ['oMonoruueckuil psija apeHoB, oOIas
(dopMyna, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHUE

MOJICKYJIbI OeH3oJ1a. IIpaBuio ApOMATHUYHOCTH, IIPUMEPDBI APOMATHYCCKUX

coenuHeHu. GusnyecKkue CBOMCTBA apEHOB.

XUMHUUECKHE CBOWMCTBAa ©O€H30/1a M €ro TOMOJIOTOB: pCakiun  3aMCUICHUA
B OCH30JILHOM KOJIbIIC MW YIJICBOAOPOAHOM paldUKaAJIC, PCAKIUU IIPUCOCAWHCHUA,

OKHMCJICGHHME TOMOJIOrOB OcH30a. [IpeacraBieHue O  MEXaHHU3ME  PEaKILUM

C-)JIGKTDOd)I/IJILHOFO 3aMCIIICHUS. HpGIICTaBJ'IeHI/IG 00 OPUCHTHUPYIOIICM ﬂeﬁCTBI/II/I

3aMmecTUTeNled B OEH30JbHOM KOJIbIIE Ha TpUMEpe aIKWIbHBIX paJUKaJoB,
KapOOKCWIbHOU, THAPOKCUILHOM, aMHUHO- U HUTPOTPYIIIIBI, aTOMOB T'aJIOT€HOB.

Oco0eHHOCTH XUMHUYECKHX CBOMCTB cTupoJia. [lomumepusanus ctupona.

CniocoObl ONTy4YeHUs ¥ IPUMEHEHNE apPOMATHUYECKUX YTIIEBOJOPOIOB.

[Tpuponnsiii ta3. IlomyTHbie HEPTIHBIE Ta3bl. HepThr u €€ NPoOUCXOKICHHE.
Kamennslii yroyib u IpoAyKTHI €T0 epepadoTKH.

CnocoObl  mepepaboTk  HEPTH:  TEPEeroHKa, KPEeKUHr  (TePMUUYECKHIA,
KaTamuTU4eckuil), pudopMunr, nuponu3. [Ipomykter nepepaboTku HedTH, HUX
MIPUMEHEHUE B MIPOMBIILJIEHHOCTU U B OBITY.

['eneTnueckas CBsI3b MEXKAY PA3JIUYHBIMU KJIACCAMH YIIIEBOJAOPOIOB.

DONEeKTPOHHOE CTPOCHHE  TaJOreHIPOU3BOAHBIX  YrIEBOJAOPOJOB. Peaknuu

3aMCIICHUA rajJoreHa Ha IT'MAPOKCOrpyIlly, HUTPOI'PpVYIIIIY, NHMAaHOI'PVYIIITY,

amuHorpymimy. JIelcTBHE Ha raJIor€HIPOU3BOIHBIE BOJHOIO M CIUPTOBOTO pacTBOpA
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ménoun. B3amMonencTBue auUTrajJoreHaJKaHoB ¢ MarHueM W IuHKoM. lloHATHE O

MCTAJLJIOOPraHUYCCKUX COCIMHCHUAX. Hcnons3oBaHue raJJOrcHIIpoOnu3BOJHBIX

yIIE€BOJIOPOJIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPraHNUUYECKUX BEIECTB.

OKCIepUMEHTAJIbHBIE METOJIbl U3YyUCHHMS BEIIECTB U UX MPEBPAICHUN:; U3YUCHUE
bu3UYECKUX CBOUCTB YTIJIEBOJOPOJOB (PaCTBOPUMOCTH), KAUE€CTBEHHBIX pEaKIUi
YIII€BOJIOPOJIOB Pa3IMUHBIX KJIaccoB (0OeciBeunBaHUE OPOMHOW UM MOJHOUW BOJBI,
pacTBOpa TiepMaHraHata Kajusi, B3aUMOJICHCTBHE alleTUJIEHAa C aMMHUAYHbIM
pactBopoM okcuaa cepedpa(l)); kauecTBeHHOE OOHaApy)eHUE yriepoa U BOAOPOJa
B OPraHMYECKHUX BEIECTBAX; IOJYUYEHHE OTWICHAa W U3YYeHUE €ro CBOMCTB;
o3HakomyIeHHe ¢ Koyekuusmu «HedTts» u «Yromap», ¢ oOpasnamu miacTMacc,
KaydyKOB U PE3WHBI,  MOJEIUPOBAHUE MOJIEKY yIIE€BOI0POIOB
Y TAJIOTEHIIPOU3BOIHBIX YIIIEBOAOPOIOB.
Kucnopoacoaepxaniue opranndeckne coeJuHeHUs

[IpenenvHble ogHOATOMHBIE cUPTHL. CTpoeHUEe MOJEKYN (Ha mpUMepe MeTaHoJa
u oTaHona). ['omonorudyeckut psa, oOmas Qopmyna, H30Mepus, HOMEHKJIATypa
u kinaccupuxamus. Puznueckre CBONCTBA MPEACNIbHBIX OJHOATOMHBIX CIUPTOB.
Bonoponanbie cBs3M MEXIY MOJIEKYJIaMU CIIUPTOB.

XVWMHUYECKHE CBOMCTBA: pEaKIMH 3aMEIIeHUs], JCTUIpATallid, OKHUCIICHHS,
B3aMMOJICHCTBUE C  OPraHUYECKMMH M  HEOPraHWMYECKHUMH  KHUCJIOTAMH.

[Tpencrasienne 0 MEXaHU3ME PEAKIMI HYKICODUIBHOro 3ameleHusa. KauectBeHnas

peakiusl Ha OJHOATOMHBIC CIHPTHL. J[eMCTBHE 3TaHOJIa M METaHOJIA HAa OpraHHU3M
genoBeka. CriocoObl OTYYEHUS W MPUMEHEHHUE OJHOATOMHBIX CITHPTOB.

[IpocTeie >dupsl, HOMeHKmaTypa U u3omepus. OcoOCHHOCTH  (PU3HYESCKUX
Y XUMHUYECKUX CBOMCTB.

MHOroaTOMHBIC  CHHUPTHl —  JTWICHIJIMKOIL W TTMIepuH.  Dusmdeckue
1 XMMHYECKHE CBOMCTBA: PEaKIUH 3aMEIICHUS, B3aMMOJICHCTBHE C OpraHUYESCKUMH

N HCOPraHU4CCKUMM KHCJI0TaMH, KAYCCTBCHHAA PpCAKIMA Ha MHOIOaTOMHBIC CIIMPTHI.
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JleiictBue Ha opraHu3Mm 4yenoBeka. CrocoObl TONy4YeHHS UM IPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

®enon.  CtpoeHwe  MOJEKYJdbl,  B3aUMHOE  BIUSHUE  THIPOKCOTPYIIIBI
n OenzosbHOrO sigpa. dusznueckue cpoiicTBa ¢peHosna. OCOOEHHOCTH XMUMHYECKUX
cBoiicTB (eHona. KauectBeHHble peakuuum Ha (eHon. TokcM4HOCTH (eHona.
Crioco0b!I osryueHus ¥ npuMeHeHue penona. PenonpopManbaeruiHas cMoa.

KapOonunbHble cOeIUHEHUsT — aidbAETU]Ibl U KETOHBbI. DJIEKTPOHHOE CTPOCHHE
KapOOHUIBHOM Tpynmbl. ['oMonorudeckue psabl aabAerH0B U KETOHOB, 0OIIas
dopmyna, wu3omepus U HOMeHKiIarypa. Du3MUecKue CBOWCTBA  aJbAECTUIOB
U KETOHOB.

XVWMHUYECKHE CBOWCTBA albJIETHIOB U KETOHOB: PEAKIMH TPUCOCAUHEHHUS.

IIpeacraBieHUe O  MEXaHU3ME  peaKIIMM HVKJIGOd)I/IJII)HOFO IPUCOCANHCHMUA .

OxucneHue anpAETU]IOB, KAaueCTBEHHbIE peakiuu Ha ajpaerugpl. CrnocoObl
NOJIyYEHUS U IPUMEHEHUE aJbJETUA0B U KETOHOB.

OnHOOCHOBHBIE TIpe/ieNibHbIe KapOOHOBBIE KHUCIOTBL. (OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepusi 1 HOMeHknarypa. Puznueckue CBOWCTBA
OJIHOOCHOBHBIX TPEACIbHBIX KapOOHOBBIX KHCJIOT. BoIOpoaHbIe CBSI3M MEXIy
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT.

XHUMHUYECKHE CBOWCTBA: KUCIOTHBIE CBOMCTBA, peakmus 3TepUPUKAIINU, PEAKIIUN
C YYACTHUEM YTJIEBOJIOPOAHOTO PaIUKaIa.

Oco0eHHOCTH CBOMCTB MypPaBbHHOU KHUCIIOTHI.

[TorsiTHE O TPOU3BOAHBIX KAPOOHOBBIX KUCIOT — CJIOXKHBIX 3(PUpax, aHTUAPUIIAX,

TaJJOrcHaHrnpujiaax, aMmaax, HUTpuJjax.

MHoroo6pa3ue KapOOHOBBIX KHCIOT. (OCOOCHHOCTH CBOKMCTB HEMPEACITBHBIX
1 apOMATHYECKUX KapOOHOBBIX KUCIIOT, TUKAPOOHOBBIX KUCIIOT, THAPOKCHKAPOOHOBBIX
KuCIIOT. [IpeacTaBuTeNn BRICIINX KAPOOHOBBIX KHCJIOT: CTEapUHOBAs, NTaJTbMHUTHHOBAS,

OJICMHOBAs1, JUHOJCBAs, JUHOJCHOBAA KHMCJIIOTBI. Crroco0n1 IMOJYUYCHUS U IIPUMCHCHHUC

KapOOHOBBIX KUCJOT.
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Cnoxuble »¢upsl. ['omomornueckuii psg, oOmas ¢opMyna, U30MEpHUs
1 HOMeHKiIatypa. Du3nyeckue | XMMUYECKHE CBOWCTBA: THUAPOJIHU3 B KUCIOU
U LIEJIOYHOM CpeJie.

Kuper. Ctpoenue, ¢(uzuueckue U XUMHUYECKHE CBOMCTBA JKUPOB: THUIPOJIU3
B KHUCJIOHW M 1Ieo4HoM cpene. OCOOCHHOCTU CBOMCTB KUPOB, COJEPIKAIIUX OCTATKH
HETPEICNIbHBIX JKUPHBIX KUCIOT. JKUpbl B IpUpoOIE.

Mpbu1a Kak COJU BBICHIMX KapOOHOBBIX KHUCIIOT, UX Motoilee Aeictue. IloHsTre

0 CUHTETHYECKUX MOrommx cpeactrax (CMCQO).

OO61ast xapaKTepucTUKa yTiIeBOI0B.

Knaccudukanus yrieBoaoB (MOHO-, T1- U TIOJIMCAXaPHUJIbI).

MoHocaxapuibl: TJIOKO3a, bpykTo3a, raJaKTo3a, pubo3a, JIC30K-
cupubo3a. dusnueckue CBOMCTBA A HaXO0KJIEHUE B MIPUPOJIE.

®dortocuHTe3. Ontuyeckas m3oMepus. KoapuaTo-lienmHas TayTOMEpUs Ha MPUMEPE

MOJIEKYJIbI TIFOKO3bI, IPOCKIINU Xeyopcea, o, B -aHOMCPbI I'NNTFOKO3HEI.

XVMMHUYECKHUE CBOMCTBA TIIFOKO3bI: PEAKIIUU C YYaCTUEM CIHPTOBBIX U alIbJETHIHON
Ipynm, CHOUPTOBOE M MOJIOYHOKHCIIOE Opoxenue. [IpumeHeHue T1IIOKO3bI, €€
3HAYCHUE B KU3HENIEATEILHOCTH OPraHU3Ma.

Hucaxapuapl:  caxaposa, MajabTO3a W JIaKTO3a. BoccranasnuBaromue
¥ HEBOCCTaHaBIMBaIOIIMe aucaxapunbl. [wuaponus aucaxapuaoB. Haxoxaenue
B [IPUPOJI€ U IPUMEHEHUE.

[lonucaxapuabl: Kpaxmai, TJIIMKOT€H U MLeiunoiio3a. CTpoeHHe MaKpOMOJIEKYII
KpaxMalia, IJIMKOreHa U LEeJUTI0103bl. PU3nYecKre CBOMCTBA KpaxMaia U UEJUTI0I03bI.
XHUMHUYECKHE CBOWMCTBA Kpaxmaja: THAPOJIU3, KAuYeCTBEHHAs pEaKkiusi C HOJIOM.
XVWMHUYECKHE CBOWCTBA IEJUTIONO3BI: THUAPOJIN3, TMONyYCHHE 3(PHUPOB IEIUTIOIO3HI.
[TonsiTe 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBINA HIENK).

OKCNEpUMEHTAJIbHbIE METOAbl H3yYEHHS BEUIECTB W MX IMPEBpaIlCHUM:
PacTBOPUMOCTD Pa3IMYHBIX CIUPTOB B BOJE, B3aUMOJICUCTBUE 3TAHOJA C HATPHUEM,
OKHCJIEHHE 3THJIOBOIO CIIMPTa B aJIbJIETU]I HA PACKaJEHHOW MEIHON MPOBOJIOKE;
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OKHUCJICHHE JTHJIOBOTO CHHpPTa JIUXPOMATOM Kajiud (BO3MOXXHO MCHOJIb30BAHHE
BUJICOMATEPUATIOB); KAUECTBEHHbIE pEAKUMM Ha ajbAeruipl (C THUIPOKCHUIOM
nuammuHcepeopa(l) u ruapoxkcunom meau(ll)); peakuus rauiepuHa ¢ TUIAPOKCUIOM
meau(Il); xumuueckue cBOMCTBAa pacTBOpa YKCYCHOM KHCIIOTBI; B3aUMOJECHCTBHE
pacTBopa rioko3sl ¢ ruapokcuaoM meau(Il); B3aumonelicTBue kpaxmana ¢ HOJOM;
pelIeHHe SKCIEPUMEHTANIBHBIX 3a/1a4 1o TeMaM «CrnupTsl U peHomnbly. «KapOoHoBbIe
KUCIIOTHI. C0XKHBIE (DUPBD».

A3oTcoaep:Kaliue OpraHu4ecKue CoeJHHEeHNs

AMUHBI — OpraHvueckhe TMpou3BOJHbIE ammuaka. Kiaccudukanus amMuHOB:
anudaTuyeckue U apoMaTUYeCKue; MepBUYHbIC, BTOPUYHbIE U TpeTUuuHbie. CTpoeHHE
MOJIeKyJ, oOmasi Gopmysia, HU30MEpHsi, HOMEHKIAaTypa M (PU3MYECKHE CBOWCTBA.
XuMuyeckoe  CBOMCTBa  anupaTUYEeCKMX  aMUHOB:  OCHOBHBIE  CBOMCTBA,
ANKAJIMPOBAaHUE, B3aUMOJECHCTBHE NMEPBUYHBIX aMUHOB C a30TUCTOM Kuciaotoil. Conu
AJKWJIAMMOHMUSL.

AHWIVH — TpEeACTaBUTENb aAMUHOB apoMaTU4ecKoro psana. CTpoeHUE aHUJIMHA.
B3aumHoe BnusiHME TPYyNI aTOMOB B MoJieKyJie anuinHa. OCOOEHHOCTH XUMHYECKUX
CBOWCTB aHWIMHA. KauecTBEHHbIE peaKIMU HAa AHUJIUH.

CnocoObl monydeHuss W TpuUMeHeHue anudarudeckux aMmuHoB. llomydeHue
aHWJIMHA U3 HUTPOOEH3017Ia.

AmuHokucnotsl. Homenknarypa u u3zomepus. OTaenpHbIE INPEACTABUTENN OL-

AMHMHOKHUCIIOT. TIJIMIOHWH, aJIaHHH, (beHI/IJ'IaJ'IaHI/IH, CCPHH, TIJIyTaMHMHOBAajid KHCJIOTA,

JIU3WMH, HNHUCTCHH. OnTryeckas H30MECPpHUA aMHWHOKHMCJIOT. D-u L-aMHMHOKHMCIIOTEL.

dusnyeckue CBOMCTBA aMHUHOKHUCIOT. XUMHWYECKHE CBOMCTBA aAMHWHOKHUCIOT Kak
aM(OTEepHBIX OPTAaHUYECKUX COCIMHCHUHN, PEaKIIUs IMOJUKOHICHCAIINH, 00pa30BaHUE
nenTuaHON CBA3U. buonornueckoe 3HadyeHHE aMUHOKUCIOT. CHHTE3 W THIPOJIH3

ICIITUIOB.
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benku xak mpupoaHele mnonuMepsl. [lepBuuHas, BTOpHYHAs W TpPETHYHAS
CTpyKTypa OenkoB. XHMHUYECKHE CBOMCTBa O€NKOB: THAPOIU3, JEHATypalus,
KAueCTBEHHbIE PEAKIIMU Ha OEJIKHU.

[lousiTHE 00 a30TCOACPKAIINX T'CTCPOLUKIIMIYCCKUX COCIMHCHUAX.

[IupuMUIMHOBBIE W IIYPUHOBBIC OCHOBaHUS. HYKJICMHOBEIC KHCJIOTBI: COCTAB,

CTPOCHUC U OMoJIOTHYEeCKast POJIb.

OKCNEPUMEHTAIBHBIE METOJbl HM3YyYEHUS BEIIECTB W WX MPEBPAICHUN:
pacTBopeHUEe OCIKOB B BOJIE; JeHATypalusi OCJIKOB MpW HArpeBaHUU; I[BETHHIC
peaKkIuu Ha OeJIKU; PelIeHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMaM
«A30TCcoziepKallle OpraHUYECKUE COEIUHEHUs» M «Pacmo3HaBaHuE OpraHUYECKHUX
COECIUHECHUN).

BoicokomoniekyJisipHbIe COeUHEHUSI

OCHOBHBIE TOHATHS XUMHU BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁ: MOHOMCD,
IMOJIUMCEP, CTPYKTYPHOC 3BCHO, CTCIICHb ITOJIMMCpU3AlMH, CPCAHAA MOJICKYJIAPpHAS
Macca. (OcHOBHEBIE MCTOABI CHHTC3d BBICOKOMOJCKYJIAPHBIX COCI[I/IHCHI/Iﬁ —

I[MOJIMMCPHU3alIUs " ITOJIMKOHACHCAIIH. [IpencraBieHue O CTCPCOPCTYIIAPHOCTH

n H&,Z[MOHQKVHHDHOIZ CTPYKTYPEC MMOJUMEPOB, 3aBUCUMOCTD CBOMCTB INOJJMMEPOB OT UX

MOJICKYJIAPHOI'O 1 HAAMOJICKVYIAPHOI'O CTPOCHM .

[lonumepubie  matepuansl.  [Imactmacchl  (MOJAMATHUIICH,  TOJUIIPOIIHJIIEH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ,  MOJIUMETUIMETAaKpWiIaT,  MOJUKapOOHATHI,
noymdTUIeHTepedTanat). Ytunusamnus 1 nepepadoTka miacTUuKa.

DnacToMephl: HATypaldbHbIA KaydyK, CUHTETUYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOPEHOBBIN, H30IIPEHOBBII) U CUIUKOHBL. Pe3uHa.

BonokHa: HaTypanbHble (XJIOMOK, WIEPCTh, MIENK), HMCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

HOJII/IMGDBI CIiIcMajJabHOI'O Ha3HAYCHUA (Ted)J'IOH, KCBJAap, 3JICKTPOIMPOBOAAIINEC

HOJIMMEDBI, OropasIaraeMple TIOJIMMEDHI).
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OKCHEepUMEHTAJIbHBIE METOAbl HM3YYEHHMS BEIIECTB W MX MPEBpPALICHUM:
O3HAaKOMJIEHHE C 00pa3naMu NPHUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4dyKOB; pEIICHHE OSKCHEePUMEHTAIbHBIX 3a7ady 1o TeMe «Pacno3HaBaHue
IJIaCTMAcC ¥ BOJIOKOH.

Pacuérnble 3a1aun

Haxoxxnenue MonexkyisapHoil (opMysibl OpraHUYeCKOro COeTMHEHHSI IO MAaCCOBBIM
JOJISIM DJIEMEHTOB, BXOJSIIUX B €r0 COCTAaB; HAXOXKJIEHUE MOJEKYJISIPHON (HopmyIibl
OpraHMYecKoro coeAuHeHusi Mo Macce (00bEMY) MNPOAYKTOB CropaHusi; IO
KOJIMYECTBY BellecTBa (macce, 00BEMY) MPOJIYKTOB PEAKIUU W/WIM HMCXOAHBIX
BEIIECTB; YCTAHOBJIEHUE CTPYKTYpHOH (OpPMYJbI OpraHUYECKOro BEIIeCTBa Ha
OCHOBE €ro XMMHUYECKHUX CBOMCTB WIJIM CIIOCOOOB MOJYYEHUS; OMpEIEICHUE IOJH
BBIXO/Ia MPOAYKTA PEAKIIMH OT TEOPETUUECKU BO3MOKHOTO.

Me:xnpeaMeTHbIe CBA3U

Peanuzanusa MeXnpeaMETHBIX CBSI3€M NPU HU3YYEHHH OPraHUYECKON XUMUHU
B 10 Kiacce OCYHIIECTBIISETCS 4Yepe3 HCIOJIb30BaHHE KakK OOIIMX €CTeCTBEHHO-
HAay4YHbIX TOHATHM, TaK W TOHATHI, NPUHATBIX B OTHEJNBHBIX IPEIMETAX
€CTECTBEHHO-HAYYHOTI'O LIMKJIA.

OOmue ecTecTBEHHO-HAY4YHBbIE TOHSTHUS: SBJIICHHWE, HAy4YHBIM (akT, rumoTesa,
TEOpHWs, 3aKOH, aHalIW3, CHHTE3, KiIaccuuKalus, HaOII0ACHUE, HW3MEPECHHE,
AKCIIEPUMEHT, MOJIENb, MOJIEIUPOBAHHUE.

dusuka: MmaTepus, aToM, JEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPIETUUECKUN
YpOBEHB, BEIIECTBO, TeJIO, 00BEM, arperaTHoOe COCTOSIHHE BELIeCTBa, (pusmueckue
BEJIMYMHBI, €UHULBI U3MEPEHMS], CKOPOCTh, YJHEPTUS, Macca.

buonmorms:  kmerka, opraHum3M, JKOCHCTeMa, Owmocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(QHBI M TeTepoTpoHBI THUN NUTaHUS, OpOXKEHHE,
dorocunTes, AbIXaHUE, OCNKH, YTIEBObL, KHUPbI, HYKICUHOBBIE KUCIOTHI, (HEpMEHTHI.

['eorpadusi: mone3Hble UCKOMAaEMbI€, TOILIUBO.
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TexHomorus: MUIICBBIC MPOAYKTbI, OCHOBLI PAIMOHAJIBHOI'O IMMTAHUSA, MOIOIIHC

cpeacrtBa, MaTcpualibl U3 HCKYCCTBCHHBIX U CUHTCTHYCCKHUX BOJIOKOH.

11 KJTJACC «OBHIASI U HEOPI'AHUYECKAS XUMUSI»
BA30BbIl YPOBEHb
TeopeTnyeckne 0CHOBbI XUMUM

XUMHUYECKUI 3yeMeHT. ATOoM. SAapo aroma, M30TOMbI. DJIEKTpPOHHAs 000JI0YKa.
DHepreTUYeckre ypOBHH, IMOJYPOBHU. ATOMHBIC OpOWMTa M, S-, P-, d-2JIE€MEHTHI.
OcoOeHHOCTH pacIpesielieHus JJICKTPOHOB MO OpOUTaIM B aToMax 3JJIEMEHTOB
NEPBBIX YETHIPEX MEPUOIOB. DICKTPOHHAS KOH(PUTYpaIls aTOMOB.

[Tepuonnueckuit 3akoH u Ilepuoguueckas cucrema XuMHYECKUX 3neMeHToB 1. U.
MengaeneeBa. CBA3bp mnepuoanveckoro 3akoHa U Ilepuonnueckoil CUCTEMBI
xumuuecknx sneMeHToB JI. M. MeHnpeneeBa ¢ COBPEMEHHOM TEOpPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB XHUMHUYECKUX DJIEMEHTOB W
00pazyeMbIX UMM MPOCTHIX U CIIOXKHBIX BEIIECTB I10 IPYIIaM U MeproiaM. 3HAaUCHUE
MIEPUOJIUYECKOT0 3aKOHA B Pa3BUTUU HAYKH.

Ctpoenue BeliecTBa. XUMUUYECKast CBs3b. BUIbl XUMHYECKOU CBSI3U (KOBAJICHTHAS
HETMOJSIpHAss W TIOJISIpHAs, WOHHAs, MeTauIndeckas). MexaHu3mbl 00pa3oBaHUS
KOBAJICHTHOM  XMMHUYECKOW CBsi3M (OOMEHHBIH H  JJOHOPHO-aKIICIITOPHBIN).
Bonopoanas cBsa3b. BajneHTHOCTh. DJIEKTPOOTPUIIATEIHLHOCTh. CTENEHb OKHUCIICHUS.
HMoHbI: KaTHOHBI U AHUOHBI.

BemiectBa MOJEKYyJISIPHOTO U HEMOJEKYJSIPHOTO CTPOEHMS. 3aKOH MOCTOSIHCTBA
cocTaBa BelIEeCTBA. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT TUIA KPUCTATIINYECKON PEIIETKH.

[lonsiTe O JHUCHEpCHBIX cHCTEMax. VICTHHHBIE W KOJUIOWIHBIE PAaCTBOPBI.

MaccoBas 107151 BEIIeCTBa B pacTBOpE.
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Knaccudukanuss HeopraHnyeckux coelvHeHuid. HomeHknaTypa HeopraHuyeckux
BEIIECTB. [ eHETHMYeCcKass CBsSI3b HEOPraHMYECKUX BEIIECTB, NPUHAMICKAMMNX K
Pa3JINYHBIM KJIaccaM.

Xumuueckas peakuus. Knaccupukaius XMuMUYECKUX PEaKIUi B HEOPraHUYECKON
U OPraHWYECKOW XMMHUHU. 3aKOH COXPAHEHUs MACChl BEIIECTB; 3aKOH COXPAHEHHUs U
PEBPALIEHUS SHEPTUU TPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (akTopoB. OOpaTtuMbie
peakiuu. XuMH4Yeckoe paBHOBecHe. DakTopbl, BIMSIOIMIKE HAa COCTOSHHE
xuMmuueckoro pasHosecus. [Ipunuun Jle [larense.

Onexrponutndeckas auccouuanusa. CusbHble M cialble 31ekTpoiauTsl. Cpena
BOAHBIX pPACTBOPOB BEIECTB: KHCHAs, HEWTpaibpHas, MienouHas. lloHATHe o

BOJOPOJIHOM Tokazarene (pH) pacrtBopa. PCaKIII/II/I MOHHOr0 OOMeEHa. FHZ![!OHI/IB

HCOPTraHWYCCKHUX 1M OPTaHNYCCKUX BCIICCTB.

OKHCIIUTEIBbHO-BOCCTAHOBUTEIILHBIC pCaKkuunm. [lonsTue 00 SJICKTPOJIN3C

pacmiaBoOB U pacTBOPOB coien. [IpuMeHeHne 2IeKTpoan3a.

OKCIIEpUMEHTAIIbHBIE  METOJbl HM3YYEHHS BEIIECTB M WX NPEBpalllCHUN:
neMoHctpanus Tabmmn «lleprognueckas cuctemMa XUMHUYecKuxX 3yemeHToB J[.U.
MenpeneeBay; u3yuyeHUE MOJENECH KPUCTAIUIMUECKUX pEHIETOK; HAONIONCHHUE W
OMKMCAaHKUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3joKEeHHUE MEPOKCHIIA
BOJIOpOJAa B MPUCYTCTBUM KATAIU3aTOPA, OMPEAEIEHUE CPENbl PACTBOPOB BELIECTB C
MOMOIIFI0 YHUBEPCATBHOTO HHAMKATOPa, PEaKlUd MOHHOTO OOMEHa); MPOBEICHHE
MPAKTUYECKON paboThl «BnusHUE pa3nuyuHbIX (PAKTOPOB HA CKOPOCTHh XHUMHYECKOM

peaKum.
PacuéTHble 3a1a4un

Pacuétnl mo YPaBHCHUAM XHUMHYCCKHUX peaKuHﬁ, B TOM YHCJIC TCPMOXHUMHNYCCKUC

paC‘-IéTBI, paC‘-IéTI)I C HUCIIOJIB30BaHUECM ITOHATHA «MACCOBAsAd JOJJA BEIICCTBA».
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Heopranuyeckas xumus

Hemerannel. Ilonoxxenue HemeramnoB B llepuoanyeckod cuUCTEME XUMHUYECKUX
sanementoB J[.M. MenneneeBa u OCOOEHHOCTH CTpPOE€HHUS aToMOB. Dusnueckue
CBOMCTBa HEMETAJJIOB. AJUIOTPONHS HEMETAUIOB (HAa MPUMEpPE KHUCIOpPOJa, CEphI,
docdopa u yriaeposa).

XUMHUYECKUE CBOWCTBA BAXXHEUIIUX HEMETAUIOB (TajoreHoB, Cephbl, a30Ta,
docdopa, yriaepona u KpeMHHUS) U UX COSTUHEHUH (OKCHUJIOB, KUCIOPOICOAEPIKAIINX
KHUCJIOT, BOAOPOJAHBIX COSTUHEHUH).

[IprMeHeHne BaKHENIIMX HEMETAIUIOB U UX COEUHEHUI.

Metamibl. Ilonoxxenue wMetauioB B Ilepuogmueckoil cucTeMe XHMHYECKUX
anementoB J[. M. MenaeneeBa. OCOOCHHOCTH CTPOCHUsSI DJECKTPOHHBIX 000JOYEK
atoMoB MeTauioB. OOmme ¢u3ndyeckne cBoiicTBa MeTauioB. CIulaBbl METaJUIOB.
DIIEKTPOXUMUUECKUI Psil HAMPSHKEHU METAIIJIOB.

XHUMHUYECKHUE CBOMCTBA BAXKHEHIITUX METAJJIOB (HATPHM, KaIHi, KalbIIUi, MarHUH,
ATIOMUHUM, ITUHK, XpOM, JKEJI€30, ME/Ib) U UX COCIUHECHUM.

O6HII/I€ CITOCOOBI IMOJIYYCHHA MCTAJJIOB. Metamnyprus. Koppo3us MeTaJlIoB.

CriocoObl 3a1tuThl OT KOppo3uu. [IpumMeHeHrne MeTamioB B ObITY  TEXHHKE.

DOKCIEpUMEHTAJIbHBIE METObl M3YyUEHHsI BEUIECTB M UX NPEBPAICHUN: U3YUEHUE
Kotekim ~ «MeTauibl W CIUIaBbI»,  OOpa3IlOB  HEMETAJIOB;  PEIICHHE
OKCIIEPUMEHTATBHBIX 3a/ad; HAOMIOJeHHe ¢ OINHMCAHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE THUAPOKCHIIA ATIOMUHHUSA C PACTBOpaAMU

KHCJIOT N IHGJ'IO‘-IGﬁ, Ka4CCTBCHHBIC PCAKIIMHN HAa KATHOHBLI MeTaJ'IJ'IOB).

PacuéTHble 3a1a4un

Pacu€tet maccel BemiecTBa WM 00BEMAa Ta30B MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WIM O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB;
pacuéthl Macchl (00BEMA, KOTUYECTBA BEUIECTBA) MPOJTYKTOB PEAKIIUHU, €CIH OJHO U3
BEILIECTB UMEET MIPUMECH.
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XuMHUS M KU3Hb

Ponpr xumuum B oOecniedeHUM HKOJOTUYECKOM, JHEPreTUYECKOW U MHUILEBOU
0€30MacHOCTH, pa3BUTUU MenulMHbL. [loHATHE O HaydHBIX METOJaX IO3HAHUS
BELIECTB U XUMUUYECKUX PEAKLIUM.

[IpencraBnenust 06 OOIMMX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO TMOJYy4YCHUS
BAXKHEUIIINX BEIIECTB.

YenmoBek B MHUpE BELIECTB U MATEPUAJIOB: BAXKHEUIINE CTPOUTEIILHBIE MaTEpUAIIbI,
KOHCTPYKLUHMOHHBIC MaTepuaibl, KpPACKH, CTEKJIO, KEepaMuKa, MaTepuanbl s
AIIEKTPOHUKH, HAHOMATEPHAIIbl, OPraHMUYECKUE U MUHEPAJIbHBIE YA00PEHUS.

XuMHST H  30POBbE YEJIOBEKA: TMPABWIA MCMOJB30BAHUSA JIEKAPCTBEHHBIX
npenapaToB; MpaBuia 0€30MacHOTO MCIIOJIB30BaHUS MpenapaToB ObLITOBON XWMHH B
ITOBCEJTHEBHOM KU3HU.

Me:xnpeaMeTHbIe CBA3U

Peanuzanus MeXNpeIMETHBIX CBs3€M NpH U3Y4YeHHH OOl W HEOPraHHUYeCKOu
xuMHH B 11 Kilacce OCyIECTBISETCS Yepe3 UCTIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-
HAay4YHbIX TOHATHUM, TAK W IIOHATUH, SBJISIOMIMXCSA CHUCTEMHBIMU JUISL OTIEJIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO61mMe ecTeCTBEHHO-HAYYHbBIC MMOHATHSA: HAyYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHanM3, CHUHTE3, Kiaccu(dukanusi, MePUOAUYHOCTh, HAOIIOJEHUE, OSKCIEPUMEHT,
MOJIEIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

®dusuka: Marepus, JHEpPrus, macca, aToM, dSJEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOM, PaJMOAKTUBHOCTh, MOJIEKYJa, YHEPIE€TUYECKUN YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIEeCTBa, (PU3MYECKHWE BETUYMHBI U EIUHUIBI KX
U3MEPEHHUS, CKOPOCTb.

buonorus: knetka, opranusM, 3Kocuctema, ouochepa, Makpo- ¥ MUKPOIIJIEMEHTHI,
BUTAMUHBI, OOMEH BEUIECTB B OpraHU3ME.

I'eorpadusi: mMuHepasnabl, TOpHbIE MOPOJbI, MOJIE3HbIE HCKOIMAeMble, TOIUIMBO,

PECYPCHI.
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TexHomorus: XuMHYeCKas IIPOMBIIIIICHHOCTb, MCTAJUIYprusi, IIPOHU3BOJACTBO
CTPOUTCIIbHBIX MAaTCPHUAJIOB, CEJIbCKOXO03SMCTBEHHOE MMpOU3BOACTBO, MHIICBAA
IMPOMBINIJICHHOCTD, (I)apMaHeBTI/I‘ICCKaSI IIPOMBIIIIIICHHOCTD, IMPOU3BOACTBO
KOCMCTHYCCKHX IIp€raparoB, IMPOU3BOJACTBO KOHCTPYKIHMOHHBIX MaTCpHUaJIOB,

QJICKTPOHHAA NPOMBIIIIICHHOCT, HAHOTCXHOJIOTUH.

11 KUIIACC «OBIIASA U HEOPTAHUYECKASA XUMMU S

YIIYBJIEHHBIA YPOBEHD

TeopeTn4yeckre 0CHOBbI XUMUM
Atom. CocTaB aTOMHBIX A1€p. XUMHUUECKUH 3J1IeMeHT. M30TOMBI.

KopnyckysipHO-BOJHOBOM AYaJInu3M, JIBOMCTBECHHAs Ipupoaa QJICKTPOHA.

CTpOGHI/Ie QJICKTPOHHBIX 000104YeK aTOMOB, KBAHTOBLIC YHCJIA. BHGPFGTI/ILIGCKI/IG

YPOBHU M TOAYpOBHH. ATOoMHbIe opbOutanu. Kiaccupukanus XUMHUYECKHX
3JIeMeHTOB  (S-,p-,d-,f-amemenTn1). PacnpeseneHue 3JIEKTPOHOB MO  ATOMHBIM

Op6I/ITaJI}IM; NPUHIUI MHHUMyMa »SHepruu, npuHnun Ilayau, mpaBuio XyHja.

DONeKTpOHHbIE KOHPUTYpPAIUU aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOTO MEPHOOB
B OCHOBHOM U BO30YXIEHHOM COCTOSIHUHU, JIEKTPOHHBIE KOH(PUTYpaAIMA HOHOB.

IlonsTHe 00 SHECPIuu HMOHHM3AIIUH, OHCPIHHU CpoacCTBa K 3JICKTPOHY.

DNEeKTpOOTPULIATETLHOCTD.

[Tepuonnueckuit 3akoH U llepuomnueckas cucTEMa XUMHUYECKHX 3JIEMEHTOB
J. U. MenneneeBa. CBsi3pb nepuoauveckoro 3akoHa u lleprognueckoil cucteMbl
XUMHYECKUX  DJIEMEHTOB C  COBPEMEHHOM  TEOpUEH  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH WM3MEHEHHUS CBONCTB XMMHUUYECKHUX AJIEMEHTOB UM 00pa3yeMbIX UMHU
MPOCTHIX U CIOXHBIX BEIIECTB MO TPyMNIlaM M MeproaaM. 3HAYCHHE TTePUOIUUECKOTO
3akoHa [[. 1. Menneneena.

XuMudeckass CBA3b. BHAbl XMMHYECKOM CBS3M: KOBaJCHTHAs, MOHHAad,

MeTajndeckas. Mexanu3mbl 00pa30BaHUsl KOBAJICHTHOM CBSI3U: OOMEHHBIN
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Y JOHOPHO-AKLIENTOPHBINA. DHEprust U JiauHa CBs3U. [lonspHOCTH, HAPaBIECHHOCTH
W HACBIIIAEMOCTh KOBAJICHTHOM CBs3U. KpartHeie cBs3u. BopopoaHas cCBs3b.
MeXMONEKYIApHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, M BajJICHTHBIE BO3MOXXHOCTH aTOMOB. FI/I6DI/II[I/133HI/I$I ATOMHBIX

opOutasieid. CBs3b D3JIEKTPOHHOM CTPYKTYpPbl MOJIEKYJI C HMX T'€OMETPUYECKUM
CTPOCHHEM (Ha MPUMEPE COEIMHEHUH 2JIEMEHTOB BTOPOTO IIEPUO/IA).
IIpencraBieHne O KOMIUIEKCHBIX coeqnHEHUsAX. COCTaB KOMIUIEKCHOTO HOHA:

KOMHJI@KCOO6p3,30BaTCJIB, JJUIraHABbI. Koopaunanmonnoe uwmcjio. Homenkmarypa

KOMIIICKCHBIX COCJAMHCHUM. 3HaUCHUE KOMILJICKCHBIX coeaquHeHum. IloHsTue

0 KOOPJAMHAIITMOHHON XMMUHU.

BemecTtBa ~ MOJIEKYJIPHOTO M HEMOJIEKYJSIDPHOTO  CTpoe€HUs.  Tumsl

KPUCTATUYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[lonstue o AUCIICPCHBIX CHUCTCMaAx. HNctunnbie PaCTBOPLI. [IpeacraBieHue

O  KOJJIOMAHBIX pPacTBOpaAx. CriocoOBI BBIPAXCHUA KOHLCHTpALIMKU pPAaCTBOPOB:

MaccoBasl JOJi1 BEIIEeCTBAa B PacTBOpPE, MOJSpHas KOHLEHTpauus. HacelleHHble
Y HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTaimoruaparsl.

Knaccudukanuss U HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB. |pUBHUATBHBIC
Ha3BaHUA OTAEIbHBIX MPEICTABUTENECH HEOPraHMUYECKUX BEUIECTB.

Knaccudpukanys XuMHUYECKHMX peakiuii B HEOPraHWMYeCKOW M OpPTraHUYECKOM
XUMUHU. 3aKOH COXpPAHEHMS] MAacChl BELIECTB; 3aKOH COXPAaHEHUS M IpeBpalleHUus
DHEPTUU TPU XUMHUYECKUX peakinusx. TemnoBbie dDPEKThl XUMUUYECKUX PEaKIIHil.
TepmoxuMu4eckue ypaBHEHUSI.

CKOpOCTh XUMHUYECKON peakiuu, €€ 3aBUCUMOCTh OT pa3IW4YHBIX (DAKTOPOB.
['oMoreHHble ¥ reTeporeHHble peakuu. Katanus u kataiau3aTopsl.

O6patumble ¥ HeoOpaTUMBbIE peaklUU. XUMHUYecKkoe paBHoOBecue. KoHcTaHTa

XHUMHYCCKOI'0 pPaBHOBCCHA. (DaKTOpI)I, BIMAIOIHNEC Ha II0JIOKCHHC XHMHYCCKOI'O

paBHOBECHS: TEMIEPATypa, AABICHUE W KOHIIEHTPALMU BEIIECTB, YYACTBYIOIIUX
B peakiuu. [Ipunnun Jle [larense.
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Onekrponutnyeckas auccounanus. CunbHble U cialble 3MeKTpOoauThl. CTeneHb

aucconuanuu. MoHHOE TpOM3BEACHUE BOOEL. Cpej:[a BOOHLBIX PaCTBOPOB: KHUCJIOTHA,

HeHTpanbHas, 1meaouHas. Bomxopoansrit nokasatens (PH) pactBopa. ['maponus cosnei.
Peakiiuu nonHoro ooOMeHa.

OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb okuciaeHus. OKHUCIUTEINb
U BOCCTaHOBHUTENb. [Ipoliecchl OKHCIEHHS W BOCCTAaHOBJICHUS. Baxueiiue
OKHCITUTEIM UM BOCCTAHOBUTENU. MeToa SIEKTPOHHOTO OamaHca. IJIEKTPOJIH3
PacTBOPOB U PaCIIaBOB BEIIIECTB.

OKCIEPUMEHTAJIBHBIE ~ METOJIbI  M3Y4YeHHUs BEIIECTB M WX IPEBpaIlecHUN:
paslioKeHrue TMEepOKCUIa BOJOPOJa B TMPUCYTCTBUM KaTajlu3aTopa, MOJCIH
KPUCTAJUTMYECKUX PEIIETOK; MPOBEACHUE PEaKIMii MOHHOrO OOMEHa; OmpeseecHue
cCpeabl PacTBOPOB C TMOMOIIBI HWHAUKATOPOB;, HW3YUYCHHE BIIMSHUS Pa3IMUYHBIX
(¢akTOpoB Ha CKOPOCTh XHMHUECKOW pEaKIMU U TIOJIOXKEHHUE XUMHUYECKOTO
PaBHOBECHHI.

Heoprannyeckass xumust

[Tonoxenue HemeTtauioB B Ilepuoanmdeckoil cHCTEME XHUMHUYECKHUX 3JIEMEHTOB
. . MenneneeBa U 0COOCHHOCTH CTPOSHUSI MX aToMOB. DHU3MYECKHE CBOMCTBA
HEMETAJJIOB. AJJTIOTPOINHsT HEMETAJUIOB (Ha TpHMeEpe Kuciopoja, cepsl, dhochopa
U yTJIepoa).

Bomopon. Ilomydenue, ¢u3nyeckue U XMMHUYECKHE CBOWCTBA:  PEaKIMHU
C MeTaJylaMHi U HEMETaJJIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ mapuabl. TONIMBHBIE
3JIEMEHTBL.

lamorensl. Haxoknenue B mpupoAe, CMOCOObl  TONydeHus, (HU3NIECKue
U XUMHYECKHE CBOMCTBA. ['ajmoreHoBomopobl. BaxHennine KucCIOpOaCOIepKaliue
COCMHEHUs TajoreHoB. JlabopaTopHbie M MPOMBIIUICHHBIE CIIOCOOBI MOJMYYCHHS
rajoreHoB. [[puyMeHeHne TaJoreHoB U UX COEAUHEHHUI.

Kucnopon, o30H. JlabopatopHble HW MPOMBIIIJIEHHBIE CIIOCOOBI IMOJyYEHUS
kuciaopoga. Pduznueckue ¢ XUMHUYECKHE CBOMCTBA W MPUMEHEHHUE KHCIOPOJa
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1 030Ha. OKCUBI U IEPOKCUIBI.

Cepa. Haxoxnenue B mpupojie, crnocoObl moaydeHus, (GU3nIeCKrue U XUMHYECKUE
cBoiictBa. CepoBonopon, cynbbunabl. Oxeua cepoi(IV), okcun cepoi(VI). Ceprucras
U cepHasi KUCIOTH U X coyi. OCOOEHHOCTH CBOMCTB CepHOU KUCHOTHI. [Ipumenenue
Cepbl U €€ COCTMHECHUN.

Azor. HaxoxaeHue B nmpupojie, CrocoObl MoxydeHus, Gu3nueckiue U XuMUYECKUe
cBoiicTBa. AMMHAK, HUTpUIbl. OKCHUJIBI a30Ta. A30TUCTas U a30THAsl KUCJIOTHI U UX
comu. OcCOOEHHOCTH CBOMCTB a30THOM KHCIOTHL. IlpuMeHeHue as3ora M €ro
COEIMHEHUN. A30THBIE YI0OpEHUsI.

®dochop. Haxoxaenwe B OpUpoae, CHOCOOBI  MONy4YeHUs, (U3UUECKUE
u xumudeckue cpoiicTBa. Dochunpl U dochun. Oxcunbl docdopa, pochopHas

kuciaora u eé comd. MertadochopHas u nupodochopHas KHCIOTHI, dhochopucras

u__docdhopHoBaTucTast KUcIOThL. I[lpumenenne ¢ochopa W €ro CoeaMHEHUH.
docdopHbIe YyI0OpEeHUS.

VYrnepon, HaxoXJeHUE B Mpupojie. AIIOTpomnHble Moauduxanuu. Puznyueckue
U XMMHYECKHE CBOMCTBA IMPOCTHIX BEHIECTB, 0Opa30BaHHBIX yriaepogoMm. Okcunm
yraepona(Il), okcun yrinepona(IV), yronpHas kuciaora U €€ coiau. AKTUBUPOBAHHBIN

yronb, aucopoims. Dymiepensl, rpadeH, yriepoaHble HaHOTPYOkuU. IIpumeHeHwue

IPOCTHIX BEHIECTB, 00PA30BAHHBIX YTIIEPOJIOM, U €TI0 COCTUHEHUN.
Kpemunii. Haxoxxnenue B mpupoje, CmocoObl TONy4deHus, (U3HUEeCKUe
n xumuueckue cpoiictBa. Okcun kpeMHus(IV), KpeMHUEBas KUCIOTa, CUIIUKATHI.
[Ipumenenue kpeMHUs U ero coequHeHuil. CTeKIo, ero NojJy4eHue, BUbl CTEKIA.
[Tonoxenne meraiuioB B Ilepronnyeckold CHCTEME XUMHYECKUX DJIEMEHTOB.
Oco0EHHOCTH CTPOEHUS AIEKTPOHHBIX 000JI0YEK aTOMOB METAJLIIOB.

PaCHDOCT[)aHeHI/IC XUMHYECKHUX DJIEMEHTOB-METAJIJIOB B 36MHOM KOp€.

O6mme ¢usnueckue CBOWCTBA MeETAUIOB. [IpuMeHEeHHWE METaIOB B OBITY
u TexHuke. CriiaBbl METaJIOB.
DNEeKTPOXUMUYECKUN Psijl HaMpsKeHud meTtamwioB. OOmue crnocoObl MOy4eHUs
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METAJUIOB: THAPOMETAIIYPrys, MUPOMETAILTYPrus, 3nekrpoMetautyprus. [lonstue
0 Koppo3uu MeTayIoB. CriocoObl 3alUThI OT KOPPO3HUH.

O6mass xapakrepuctuka MmeTtaiioB IA-rpynnel  Ilepuoguyeckoil  cuctembl
XUMHYECKUX 3JIeMeHTOB. Hatpuii u kanuii: nomyueHue, QU3NYeCKue U XUMHUYECKHE
CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUI.

O6mass xapakrepuctuka MetamuioB [IA-rpynmer  [lepuoanyeckoil  cUCTEMBI
XUMUYECKHUX JIEMEHTOB. MarHuii u Kajablluii: onydeHue, pu3nueckue 1 XuMUIeCKHe
CBOICTBA, NMPUMEHEHHE MPOCTHIX BEIIECTB M MX COeAUHEHUH. JKECTKOCTH BOJIbI
U CIIOCOOBI €€ yCTpaHEHUSI.

AJIOMUHUIN: TIONydYeHHe, (Pu3nueckue M XWMHYECKHE CBOWCTBA, MPUMEHEHUE
POCTOrO0  BEIECTBA U €ro  CcoeauHeHWi. AMQOTEpHBIE CBOWCTBAa OKCHA
Y TUJPOKCHIA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI aJTFOMUHHS.

OO6miass ~ xapakTepucThka  MeTauioB  moOounbix — noxarpynn  (b-rpymnm)
[lepuoanueckoi cuCTEMbl XUMHUYECKUX 3JIEMEHTOB.

®u3nyuecKkne W XMMUYECKHE CBOMCTBA XpomMa H €ro coeauHeHud. Okcuabl
u rugpokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarsl u auXpoMaThl, UX
OKHUCIUTEIbHBIE CBOKCTBA. [loilyueHrne u npuMeHeHne Xpoma.

DOU3UYECKUE U XMMUYECKHE CBOMCTBA MApPraHila U €ro coeauHEHn. BaxkHenme
coenuHenus wmapranua(ll), wmapranma(IV), wmapranma(VI) u  wmapranua(VIID).
IlepmaHraHar Kanusi, €ro OKMCIUTEIIbHBIE CBOKCTBA.

duznueckue W XMMHYECKHE CBOMCTBA JKele3a M ero coeauHeHur. OKCHIBI,
ruapokcuasl U conn keneza(ll) u xenesa(Ill). Ilonydenne u mpuMEHEHHE Kee3a
U €r0 CILUIaBOB.

dOU3NYECKUE W XUMHUYECKHE CBOMCTBA Meau W €€ coenuHeHuu. llomydyenne
Y IPUMEHECHUE MEJIN U €€ COCITNHEHUN.

[{uuk: monyuenue, GU3NIECKUE U XUMUYECKHUE CBOMCTBA. AM(DOTEpHBIE CBONCTBA
OKCHJa W THAPOKCUAA LWHKA, TUAPOKCOKOMIUIEKCHI LMHKA. [IpuMeHeHne nuHKa
U €ro COCIMHECHUM.
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OKCTEpUMEHTALHBIE METOABl M3YYCHHS BEIIECTB U MX MPEBPAICHUI: U3yUYCHUE
0o0pa3IloB HEMETaIOB; TOpeHue cepbl, gocdopa, *kKejaeza, MarHus B KUCIOPOE;
U3YUYCHUE KOJUICKIMH «METaIbl W CIUIaBbl»; B3aWMOJCHCTBHE  IMEIIOYHBIX
U IICIIOYHO3EMENBHBIX  METAIOB C  BOJOH  (BO3MOXXHO  HWCIOJIb30BAaHHUE
BHJICOMATCPHUAIOB); B3aMMOJACHCTBHE IIMHKA W JKeJIe3a C PacTBOpaMU  KHUCJIOT
W IeJI0Yeii; KaYeCTBCHHBIC PEaKIIMU Ha HEOPTaHWYECKUE aHWOHBI, KATHOH BOJIOPO/Ia
M KaTHOHBI ~ METAJVIOB;  B3aWMOJICHCTBHE THJIPOKCHUIOB QIOMHHHS U IUHKA
C pacTBOpaMH KHUCJIOT W IIEJIOYeH; pelieHrne dKCIEPUMEHTABHBIX 3a/1ad 10 TeMaM
«lanorensry, «Cepa ue€ coeguHeHUs», «A30T U GHochop W UX COCAUHCHUSN,
«MeTajutbl IIaBHBIX MOATPYII, «MeTalabl TOOOYHBIX TIOATPYIII.

XUMHUS U )KU3Hb

Poutb xuMuu B 00ecIIeYeHUN YCTOHYMBOTO PA3BUTHS YEIOBCUCCTBA.

[loHsiTHE O Hay4YHBIX METOJAX MO3HAHUS U METOJOJIOTMH HAYYHOT'O HCCIIEIOBAHUSI.

Hay4Hble TpUHIIUIIBI OpraHU3alMU XUMUYECKOT0 MPOU3BOCTBA. [IpoMbIlieHHbIe

CIoCcOOBI TOJIYYeHHsI BaXKHEWINUX BEIIEeCTB (Ha MpUMEpe MPOM3BOJCTBA aMMHUAKa,
CEpPHOM KHUCJIOTHI, MeTaHoia). [IpoMbIlIeHHBIE CMOCOOBI TMOJYYEHUS METAIJIOB
U CIUTaBOB. XMMHYECKOE 3arps3HEHUE OKPYKAIOIIEeW Cpelbl U €ro TOCIEICTBUA.

I[TpobGisiema 1mepepabOTKM  OTXOJOB M IMOOOYHBIX  OPOAVKTOB. POJIb  XUMHUH

B 00€CIIEYCHUHN dHEPIeTHIECKON 0€30MacHOCTH. [IpHHITUIIBI «3eAEHON XUMUN.

Xumus U 310pOBbe yenoBeka. JlekapcTtBeHHble cpeactsa. [IpaBuna ucnonap3oBaHus
JIEKapCTBEHHBIX MpernapatoB. Poib XUMUM B pa3BUTUH MEIUIIUHBI.

XVMHUS TIUIIA: OCHOBHBIE KOMIIOHEHTHI, MHIIEBble 100aBku. Pomb xumun
B 00€cTieueHNH! MUIIEBOI 0€30MaCHOCTH.

Kocmernueckne wu mapdroMmepHbsie cpenactBa. beitoBas xumusi.  [IpaBumma
0€30macHOr0 MCIOIB30BaHUS MPENApPaToOB OBITOBON XMMHUHU B TTIOBCEAHEBHOM JKU3HHU.

XuMHUsi B CTPOUTEIBCTBE: BAaXKHEHINIME CTPOUTEIbHbIE MaTepuaibl (LIEMEHT,
OeTOoH).

XUMUS B CEIIbCKOM X03siicTBe. OpraHnyecKrue U MUHEpaJbHbIC YI00pEeHUS.
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COBpCMeHHBIC KOHCTPYKOHMOHHBIC MAaTCpHajbl, KpaCKH, CTCKJIO, KCpaMHKa.

Marepuaiasl g DJIeKTpoHUKU. HaHOTEXHOIIOTHH.

PacuérHble 3a1aun

Pacuétel: Maccel BemiecTBa WM 00BEMA Ta3oB MO HM3BECTHOMY KOJHUYECTBY
BEIIIECTBA, MAcce MM 00BEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMH BEIIECTB; MAaCChI
(00BEMa, KOTUYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUM, €CITU OJTHO U3 BEIIECTB UMEET
npuMecu; Macchl (00bEMA, KOJTUYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CIU OJTHO U3
BEIIECTB JAHO B BHUJE PACTBOpPA C ONMPEIAECIEHHOM MACCOBOM JIOJIEM PACTBOPEHHOTO
BEIIIECTBA; MACCOBOM JOJIM M MOJISIPHOW KOHLIEHTPAIlMU BELIECTBA B PACTBOPE; N0JHU
BBIX0/1a TPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOKHOTO.

MesknpeameTHbie CBI3U

Peanuzanus mMexnpeaMeTHBIX CBSI3ed NMPU M3YyYCHHH OOINEH U HEOpraHWYECKOM
xuMuHU B 11 Ki1acce oCyIecTBIsCTCS Yyepe3 UCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-
HAay4YHBIX TIOHATHH, TaK W TOHATUH, TMPUHATBIX B OTACIBHBIX MpeIMETax
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO6mue ecTecTBEHHO-HAy4YHbIE TOHSATHUS: SIBJIICHHE, HAY4YHBIM (akT, THUIIOTE3a,
TEOpHs, 3aKOH, aHalu3, CHUHTE3, KiacCU(PUKAIus, MePUOIUIHOCTh, HAOIIOJEHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MOEb, MOJICIUPOBAHHUE.

®dusuKa: MaTepusi, MUKPOMHUP, MAKPOMUP, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, MOH,
H30TOIIbI, PaJUOAKTUBHOCTh, MOJICKYJa, YHEPreTUYECKU YPOBEHb, BEIIECTBO, TEJIO,
00bEM, arperaTHOE COCTOSIHHE BEIECTBa, WCadbHBIN Ta3, (PU3MUEeCKHe BEIIMYHHEI,
€IMHULIBI U3BMEPEHUSI, CKOPOCTh, SHEPTHS, Macca.

buonorus: kieTka, opraHusM, 3KocucTeMa, Owmocdepa, MeTabOIM3M, MaKpPO-
U MHUKPODJIEMEHTBI, OCIKH, KUPBI, YIJIEBOJbI, HYKJICHHOBBIC KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEMIECTB U IMTOTOK SHEPTUU B HIKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOPHBIC MOPOABI, IOJIE3HbIE HCKOMAeMble, TOILIUBO,
PECYpCHL.

TexHoJIOrusI: XUMHUYECKasi MPOMBIIUICHHOCTh, METAJUIypIrusi, CTPOUTEIbHbBIC
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MaTCpUaJIbI, CEJIBbCKOXO3IHMCTBECHHOE MMpOU3BOACTBO, MNHIICBAA IIPOMBIIIJICHHOCTD,
(I)apMaHCBTI/I‘ICCKaH IMPOMBIINIJICHHOCTDb, IIPOU3BOJCTBO KOCMCTHYCCKUX ITPCIIaApPaToOB,
MMPOMU3BOACTBO KOHCTPYKOHMOHHBLIX MATCPHUAIOB, JJICKTPOHHAA IIPOMBIINIICHHOCTD,

HAHOTCXHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHUME YYEBHOI'O ITPEJIMETA «XUMHUSA»

10 KVIACC «OPTAHUYECKASA XUMU S

Ba3oBbiii ypoBens (1 yac)

Yrayoaéunsii yposenb (1+2uaca)

Kon-Bo Kon-Bo
4acoB Pa3nen 1. Teopernueckue ocHOBBI opranuyeckoii xumuu (3 1)\(94) 4acoB
34 Tema 1. [IpeqmeTt opranuyeckoi xumun. Teopusi XuMHYECKOr0 CTPOEHHUS OPraHNYECKHUX 94
COeIMHEeHNH
1| TIlpenMer  OpraHM4YecKOM  XUMHUHU: €€

BO3HHUKHOBCHHUC, Pa3sBUTHC W 3HAYUYCHUC B
IMOJIYYCHHHN HOBBLIX BCHICCTB W MATCPUAJIOB.

JleMoHCTpalnu: — O3HAaKOMJICHHUC C

oOpa3llaMM  OpPraHMYeCKUX  BEIIECTB |
MarepuajaMd Ha WX OCHOBE, — OIBITHI IO
NPEBPAIICHUIO OPraHUYECKUX BEUIECTB MPHU
HarpeBaHuu (IJIaBJIeHUE, OOYTIMBaHUE U

TOpEHUE).

DJEKTPOHHOE CTPOEHUE aTOMa YIJIEpOoJa: OCHOBHOE

1 BO30YXKJIEHHOE COCTOSIHUS. BajieHTHbIE BO3MOXKXHOCTH




aToMma yriaepojia. XMMHUUECKasi CBA3b B OPTaHUYECKUX

COCUHEHUSIX. Turnel ruOpuan3aIu ATOMHBIX
opOutanei yriepoja.

Mexanusmbl  00pa3oBaHUs ~ KOBAJIEHTHOM  CBS3U
(oOMeHHBIN Y TOHOPHO-aKIENTOPHBIN ). Turnsl

MCPCKPBIBAHUA ATOMHBIX Op6HTaHeI>'I; O- U TT"CBJ3H.

Teopusi CTpOCHUSI OPraHUYECKUX COCAMHEHMI
A. M. bytnepoBa, €€ OCHOBHBIEC IMOJIOKECHHUS.

CTpyKTypHBIE bopmybl

BCHICCTB. FOMOJIOFI/UI, HN30MCpusl. XuMH4ecKas

OpPraHUYCCKUX

CBA3b B OPraHHU4YCCKUX COCOAMHCHUAX

OJIMHApHBIE U KpaTHBIE CBSI3U. G- U T-CBA3U.
JlaGopaTopHBIA ONBIT: — MOJIEITHUPOBAHKE

MOJICKYJ OPraHMYCCKHUX BCIICCTB.

OpunapHasi, JaBOMHAs W TpolHas cBs3b. CrocoOb
pa3pbiBa CBA3EH B MOJIEKYJaX OPraHUYECKHUX BEIIECTB.
[TonsiTe 0 cBOOOHOM pajuKaie, HykKieodure

U dyeKTpodute.
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(bopMyIbI BUJIOB:

CTpyKTypHBIE Pa3INYHBIX
CKEeJIeTHasl.
Buasl uzoMepuu: CTpyKTypHasi, MpOCTPAHCTBEHHASI.
DnekTpoHHbIE 3G(PEKTHI B MOJIEKYJIaX OPraHUuYECKUX

COE€IMHEHUI (MHYKTUBHBIM U ME30MEPHBIN 3PPEKTHI).

[IpencraBnenue 0 KJ1accu(pUKaIuu
OpraHUYeCKUuX BEIIECTB. Homenknatypa
OpraHUYECKUX COEIMHEHUN

(CI/ICTeMaTI/IIIeCKaSI) U TPpUBUAJIIBHBIC HA3BAHMUA
Ba)KHEHUIIIMX Hpe,IICTaBI/ITeHGﬁ KJIaCCOB

OpPraHn4YCCKUX BCIICCTB.

OcoOenHoctu U KJaccuuKaims OpraHUYECKUX
peakiuii. OKHUCIUTEIIPHO-BOCCTAHOBUTEIIBHBIC PEAKITUH

B OPTaHUYECKON XUMMUHU.

DKCHEPUMEHTAIIbHBIE METOJIbI U3YYCHHS BEIIECTB U HX
MPEeBpAIEHU: KauyeCTBEHHOE OOHApYXEHUE YIiepona
¥ BOJIOPOJIa B OPTAaHWYECKUX BEIIECTBaX. BhIYMCICHUS:
bopmyIibl

ONPELICIICHUE MOJIEKYJISIPHON
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OpTraHUYECKOT0

BCIICCTBA 1o MaCCOBBIM JOJISIM

3JIEMCHTOB, BXOJAIIIUX B €T'0 COCTAB.

Pa3nen 2. Yraesogopoasi (14)\(40)

24

Tema 2. IlpeaesibHbIe YI1€BOAOPOAbI — AJTKAHbI, IUKJI0ATKAHBI

64

ANKaHBI: COCTaB U CTPOCHUC, TOMOJIOTMYECKUI pAan.
MeTtaH 1 3TaH — HpOCTeﬁHJPIe MpeaACTaBUTCIIN

AJIKaHOB: (1)I/ISI/II'I€CKI/I€ CBOMCTBA.

HomenknaTtypa u u3zoMepusi aikaHoB. DJIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKaHOB,
sp3-rubpuausanus aTOMHBIX OpOMTalel yriepona,

O-CBA3b. KOHd)ODMCDBI.

JemoncTpanusi: PuU3NYECKHE CBOMCTBA aJKaHOB
(pactBOpuMOCTB). I IpakTHdeckaspadbora Ne 1.

[lonydyeHue MeTaHa U U3yUYEHUE €0 CBOMCTB.

MeraH 1 3TaH — XUMHUYECKHE CBOMCTBA (peaKuu
3aMeUIEeHUs U TOPEHUs), HAXOXKIECHUE B PUPOJIE,

IMOJTYYCHHC U ITPUMCHCHHUC.

XUMHYECKHE CBOWMCTBA AJIKAHOB: HW30MEpPU3AIINH,
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JNETUAPUPOBAHUSA, IUKJIW3aIHMH, MAPOIN3A,

KpekuHra. [IpeAcTaBieHUE 0 MEXaHU3ME PEaKIUu

pPaauKajJIbHOI'O 3aMCIIICHMA.

[Muxnoankansl. OOmas (Gopmyia, HOMEHKIaTypa U
uzomepusi. OCOOEHHOCTH CTPOCHHSI M XMMHUYECKHUX
CBOMCTB MaubIX (LIMKJIONPONAaH, UUKIOOYTaH) H
OOBIYHBIX (LMKJIOTICHTaH, UKJIOTEKCaH)
ukioankaHoB. CriocoObl MOTy4YeHUsS U

IMPUMCHCHUC MUKJIOAJIKAHOB.

(6+1)u

Tema 3. HenpeneJjibHbIe YIJ1€BOAOPO/IbI:

AJIKCHbI, aJIKAaIUCHbI, AJJKHHBI.

Tema 3. HenpeaeibHbIe YIJI€BOAOPO/bI:
aJIKeHbl, AJIKaJUeHbl, aJKUHbI (13+2)4.
Tema 6. I'ajioreHnpou3BoOIHbIE

yIJIeBOIOPOa0B (44).

(17+2)u

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHIA

pia. OTWNEH W NOpPONUIIEH —  IpOoCTerIne

NIPEJICTABUTEN ATKEHOB: (PU3HYECKUE CBOICTBA.

AnKeHBI: SP’ruOpHAM3aLMs  aTOMHBIX OpOUTAsei

yraepona, o- u  7wcBi3n.  CTpykTypHas u
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reoMeTpuueckas (IIic-TPaHC-) U30MEPHSL.

Bpruucimenusi: —  HaxXO0XICHUE  MOJEKYJSIPHON 1P
(bopMyJIbI OPraHUYECKOr0 COCIMHEHUS 10 Macce
(00BEMY) MPOAYKTOB CrOpaHusl.
OTWIEH U TPONUJIEH — XUMHYECKUE CBOWMCTBA 1
(peakiuu TUPUPOBAHUS, rajoreHupOBaHMUS,
TUJpaTali, OKUCICHUS MW  MOJUMEPU3ALINH),
noyiydeHue u npumeHenue. [Ipaktuyeckas pabora
Ne 1. TlonyueHue 3THIIEHA U U3YUYEHHE €TO CBOMCTB.
XMMHUYECKHE CBOMCTBA aJIKEHOB: 3aMCIICHHUS B 0O- 1
MOJIOKECHUE TP JIBOMHOM CBs3U. lIpencraBiieHue
0 MEXaHU3ME PEAKIIMH DJIEKTPOPUILHOIO
IIPUCOCANHEHUS.
Tema 6. Il'aJloreHNpPOU3BOJIHBIE YTIEBOJAOPOOB 1

(luac U3 4): DNEeKTPOHHOE CTPOECHUE
rajgoreHonpOU3BOIHBIX YIJIEBOAOPOIOB.
JlemoHCcTpanms: duznyecKre CBOMCTBa

YTJIE€BOJIOPOJIOB (PACTBOPUMOCTD) YIIE€BOJOPOAOB.
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Brruncnenusi: ONpENEICHUE MOJEKYISIPHOU
dbopMyJbl OPraHMYECKOTO BEIEeCTBa MO MaCCOBBIM

JOJIsIM 3JICMCHTOB, BXOJAIIIHUX B €TI0 COCTAaB.

1P

JlabopaTopHblii OIIBIT:— MOJIEJIUPOBAHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJIOr€HONPOU3BOIHBIX
Briuncienus 1no ypaBHEHUIO XUMUYECKON peaKInu
(Macchl, 00bEMa, KOJMYECTBA UCXOJHOTO BEIECTBA
WM TIPOAYKTA pEaKlMyu IO H3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO M3 UCXO/IHBIX BEIECTB

VI TIPOJYKTOB PEAKIINN)

Tema 6. I'amoreHNpou3BOAHBIE YTIIEBOAOPOJOB (2
yac u3 4): Peakuuu 3aMelleHus TajJoreHa Ha
TUAPOKCOTPYIIY, HUTPOTPYIIY, HAAHOTPYIIY,

aMHUHOTPYIIILY.

Tema 6. I'amoreHnpou3BOAHBIE YIIIEBOAOPOAOB (3
yac u3 4): JlelicTBMe Ha TraJIOr€HIPOU3BO/IHbIC
BOJHOIO H IEI0YH.

CIIUPTOBOTO  pacTBOpa

B3aumonencTsre IUTaJOreHaJIKaHOB C MarHueM M
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IITHKOM.

Ankanuensl. byraauen-1,3 u MetunOyraaueH-

1,3: ctpoeHnue.

A.HKaI[I/IeHBIZ HN30JIMPOBAHHBIC, KYMYJIHNPOBAHHBIC.

OcobenHoctu 3JIEKTPOHHOIO CTpOEHUS
U XUMHUYECKUX CBOMCTB CONPSIKEHHBIX TMEHOB,

1,2- u 1,4npucoequnenmue.

CriocoOn1 MOJYUCHUA U IIPUMCHCHUC AJIKAANCHOB.

AHKa}II/IeHLI: Ba)XXHEUIIIME XMMUYECKHUE CBOMCTBA

(peakuus NOJIMMEPU3ALUN ). [Tonyuenue
CUHTETUYECKOT O KayuyyKka U PE3UHBI.
JlaGopaTopHBIA OMBIT: — O3HAKOMJICHHE C

oOpa3zlaMu IIacTMacc, Kay4yKoB U pE3HHBI.

Tema 6. I'ajoreHNpou3BOJHbBIC YIJIEBOAOPOAOB (4
yac u3 4): IloHate 0 MeTamII00pPraHUuYECKHUX
COCIUHEHUSAX. Hcnonp3oBanue
rajoreHNpPOU3BOIHBIX B OBITY, TEXHUKE U B

XHUMHNYCCKOM CHHTEC3C.
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Boruncnenus: OIIPCACICHUC JOJIU BbIXOJa IIPOAYKTA

p€aKkiurun OT TCOPETUICCKHU BOSMOKHOTIO.

1P

AJNKUHBI: COCTaB U OCOOEHHOCTH CTpPOEHHUS,
TOMOJIOTUYECKUN PAd. AUETUIIEH — NPOCTEUIINIA
IIPEACTAaBUTENb AJIKUHOB: COCTaB, CTPOCHUE,

(duznueckue CBOICTBa.

9H€KTpOHHO€ H  M[OPOCTPAHCTBCHHOC  CTPOCHUC

MOJICKYJ QAJIKUMHOB, Sp-FI/I6pI/IJII/I321HI/ISI ATOMHBIX

opOutaneid yriaepoma. XUMHUYECKHE CBOMCTBA:

AUMCPpU3alU 141 TPUMCPpHU3allUHU, OKHUCJICHUA.

Kucnornablie CBOMCTBA AJIKMHOB, HNMCIOIIHNX

KOHIIEBYIO  TPOMHYIO  CBsI3b.  KaudecTBEHHbIC
peakiuu: Ha TPOWHYIO CBSI3b, B3aUMOJICUCTBHUE
aleTUJIEHA C aMMHUAYHBIM PAacTBOPOM OKCHZAA

cepeopa(l).

[Tpaktuyeckas padota Ne 3. [lonyuenue aneTuieHa

Y U3yYEHUE €r0 CBOMCTB.

AlLIETHJICH: XUMHMYECKHE CBOWCTBA (peakiuu
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TUAPUPOBAHUS, TAJOICHUPOBAHMS, THJpaTaluy,

ropeHus), NoJTy4YeHUe U IPUMEHEHHUE.

2+1)u Tema 4. ApomaTu4ecKHe yrjieBoa0poabl 8+1)u
1| Apensl. benson: coctaB, cTpoeHue, Gu3nyecKue u 1
XUMHYECKUE CBOMCTBA (PEaKlMK IrajJoreHUPOBaHUS
Y HUTPOBAHUSA), IOJyY€HHE U IPUMEHEHUE.
[IpaBuino apOMaTHUYHOCTH, IPUMEPBI 1
apoMaTudeckux  coenuHeHud.  JlabGopaTtopHbiid
onbIT: MojaenupoBaHUE MOJEKYJ apOMaTUYECKHX
yraeBo1opoioB. IIpeAcTaBieHHe 0 MEXaHU3ME
peakiui 3IeKTPodUILHOrO 3aMelIeHUSL.
Brruuciienus: — yCTaHOBJIEHUE CTPYKTYPHOMR 1P
(bopMyIIBI OPraHMYECKOTO BEIIECTBA HA OCHOBE €T0
XUMHYECKUX CBOMCTB HJIA CITIOCOOOB TOJTYYECHHUSI.
1P| Tonyon: coctaB, cTpoeHue, ¢uU3MYECKHEe U 1

XHUMHMYECKHE CBOMCTBA (DeaKHHI/I TaJJIOIrCHHUPOBAHUNA

)41 HI/ITDOBaHI/IH), MMOJYYCHHMC M ITPMMCHCHUC.

TOKCUYHOCTH apEHOB.

75




[IpencraBieHne 00 OpPUEHTUPYIOIIEM ACHCTBUU
3aMeCTUTeNel B OCH30JbHOM KOJIBLIE HA IpPUMEpPE
AJIKUJIBHBIX

paguKaoB, KapOOKCUIIbHOM,

TUAPOKCUIBHOM, aMUHO- ¥ HUTPOTPYIIIbI, aTOMOB

rajJoreHoB.
XUMHUYECKHUE CBOMCTBaA OeH30J1a H €ro
TOMOJIOI'OB: OKHCJIEHHE TOMOJIOTOB O€H30I1a.
['eneTnueckas CBs3b yIJI€BOIOPOIOB,
MPUHAJICKAIIUX K PA3JIMYHBIM KJlaccaM
CriocoObI MOJTYYEHHUSI apOMATHYECKUX
YIJIEBOJIOPOIOB. OcobeHHocTH XUMHYECKUX

CBOMCTB cTupoia. [lonmumepusanus ctupoiia.

BbruncineHusi: — yCTaHOBJIEHUE CTPYKTYpHOM
(bopMyIIbI OPraHUYECKOTO BEIIECTBA HA OCHOBE €0

XUMHUYECKUX CBOMCTB MJIHA CIIOCOOOB IMOJIYYCHHUA.

2y

Tema 5. IIpupoaHbIe HCTOYHMKHM YIJI€BOOPO/I0B U UX NepepadoTKa

(4+2)4

[Ipuponnsie VICTOYHUKU YIJIEBOJOPOIOB.

[Tpuponnplii Ta3 W TOMyTHBIC HEPTIHBIC Ta3bl.
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Hepte uw e€  mpoucxoxaenue.  CrocoObl

nepepaboTkn  HedTU:  MEPeroHKa,  KPEKUHT

(TepMHUUECKUN, KATATUTUYECKUM ), TUPOJIH3.

['eHeTHYECKAs CBA3b MEKY PAa3IMYHBIMU KJIACCaMU 1
YTJIEBOJOPOAOB.
['eHeTHYECKAS CBA3b MEXKY PAa3IMYHBIMU KJIacCaMU 1P
YTJI€BOJOPOAOB.
[IpoaykTel nepepaboTKu HEPTH, UX MPUMEHEHUE B 1
IPOMBIIJIEHHOCTH U B ObITy. KaMeHHBIN yroiap u
IPOJYKTHI ero nepepaboTku. JlemoHcTpanus: —
kosutekun «HepTe» n «YTomamy.
Bpruuciienuss: — ompenelneHue  MOJEKYISPHOU 1

(bOopMyIBI KUCIOPOIOCOAEPKAIIETO OPTaHHYECKOTO

BEIIECTBA [0 MAcCOBBIM JIOJIIM  3JICMEHTOB,
BXOJIAIIMX B €ro cocraB; mo Macce (00BEMY)
MPOJIYKTOB CTOpaHMs; TO KOJIUYECTBY BEIIECTBA
(Macce, 00bEMY) TIPOAYKTOB PEAKITHH H/WITH

HCXOJHBIX BECIICCTB.
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Ypoxk 0600111eHIsT MaTepuasa TEMBbI. 1P
Pa3nen 3. Kuciopoaconep:kamue opranndeckue coexmnenns (12 1)\(364)

34 Tema 6. CnupTbl. ®eHon Tema 7. Ciuptbl. Penon 94
[IpenenbHble OAHOATOMHBIE CIUPTHL. MeTaHoI U 1
ATAHOJI: CTpOEHUE, (PU3NYECKHE M XUMUUYECKHUE
CBOMCTBa (p€aklUuu C AKTUBHBIMU METaJUIaMH,
rajoreHoBOJIOpOJaMU, TOpPEHHUE), MPUMEHEHUE.

Bomoponubie  cBsi3M MEXAy ~— MOJIEKyJIaMHu

cnupTOB. JlencTBME MeETaHOJIAa M 3TaHOJIA Ha

opraHu3M uejoBeka. JlabopaTopHbI€ OMBITHI: —

TOpEeHUE CIUPTOB; — OKUCJIICHUE ITAHOJIA

okcuaom meau(Il).
[IpenenbHble  OJHOATOMHBIE CHUPTHI:  H30MEpHS, 1
kinaccudukanusa. DU3NYECKUE CBOWCTBA aJKAHOJIOB.
JleMoHCTpaIysi: pacTBOPUMOCTh CHHUPTOB B BOJIE.
CrocoOsI TOTyYeHUs] U MPUMEHEHHUE OJTHOATOMHBIX
CIIUPTOB.
XUMHYECKUE CBOMCTBA QJIKAHOJIOB: JETUApaTallVH, 1
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OKHUCJICHUA, B3aHMMO/JICHICTBUE C OPraHN4CcCKNUMHU

N HCOPraHMYCCKHMMH KHCJIIOTaMH. [IpeacTaBieHue o

MEXaHU3ME PpPEaAKIMI HVKJ'ICOd)I/IJ'IBHOFO 3aMCIICHU .

Hemonctpauuu: 1. B3aumopeiictBue  3TaHoja

¢ HarpueM. 2. OKuUCIEHME OSTWIOBOTO CIUPTa

AUXPpOMATOM KaJIUsA (BOBMO)KHO HCITIOJIB30BaHUC

BHUJICOMATEPHUATIOB).
MHoOroaroMHbl€ CHHUPTHL. IDTWICHTJIMKOIb U
TJIMIEPHUH: CTPOCHUE, PU3MUECKUE U XUMUUECKUE
CBOICTBa (B3aMMOJEHCTBHE CO IIEIIOYHBIMU
MeTaJlaMH, KaueCTBEHHAasl  peakuus Ha
MHOT0aTOMHBIE€ CIIUPTHI). JleHCTBUE HA OpraHU3M
YeJ0BeKa. [Ipumenenue rIIMLepUHA u
sTHieHruKons. JlabopatopHble  OMBITBL: —
B3aMMOJICCTBUE TIIULEPUHA C THUAPOKCHUIOM
meau(1l).
MHoroatomHbIe CIIUPTHI: B3aUMO/JICHCTBUE

C OPraHN4CCKUMHA 1 HCOPIraHN4CCKUMHU KHNCJIOTaMHU.
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[Ipocteie  3¢duppl, HOMEHKIATypa U U30MEpHUSL.

Oco6eHHOCTH (PUBHYECKUX U XUMHUUECKUX CBOMCTB.

@DeHoJ: CTPOCHHE MOJEKYJbl, (PU3NYECKUue U
XUMUYECKHEe CBOMCTBAa. TOKCHUYHOCTH (heHoIa.
[Ipumenenue dpenona. Beruncnenus
— M0 YPaBHEHUIO XUMHUYECKOW peaKuu (Macchl,
00BbEMa, KOJIMYECTBA UCXOTHOTO BEIECTBA UITU
IPOJIYKTa PEAKIIUU 0 U3BECTHBIM Macce,
00BEMY, KOJTHMYECTBY OJTHOTO U3 UCXOJIHBIX

BEIIECTB WJIH MPOJTYKTOB PEAKIINH).

®deHON: B3aUMHOE  BIUSHHUE  THUIAPOKCOTPYIIITHI
u OeH30iapHOTO siipa. OCOOCHHOCTH XUMHYECKHX
cBoiicTB (heHosa. KauecTBeHHBIE peakiuu Ha (eHoI.

denondopmanbaeruaHas cCMoJa.

[IpakTnueckas pabora Ne 4. Pemenue
HKCIEPUMEHTANIbHBIX  3afad 1o TemMe «CHUPTHI

U (DEHOITBIY.

Ta

Tema 7. Aabaernabl. KapooHoBbIe KHCIOTHI.

Tema 8. Aubaerunnl. KapooHoBbIle KHCJIOTBI.

21y
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Cioxubie 3pupsbI

Caoxubie 3¢pupsbl. ZKupbl

AJbneruasl U KETOHBL. dopmanbaeru,

alcTaJIbACT U CTpOCHHC, (1)I/I3I/I‘IGCKI/I€ u

XUMHYECKHE CBOMCTBA (peaKHI/II/I OKHUCJICHHUA H

BOCCTAHOBJICHHS,  KA4YE€CTBCHHBIC  PEAKIIHH).
JlaGopaTopHBIE OTBITHI:
—  OKHCJICHHE  allbJICTHJIOB  aMMHAYHBIM

pactBopoMm okcuja cepedpa(l) u ruapokcugom

meau(Il).
DJEeKTPOHHOE CTPOCHHE KapOOHWIBLHOM  T'PYIIIIBL
['omosiornyeckre  psiapl  aIbJACTUIOB U KETOHOB:
HU30MEPHUS.
IIpeacraBiaenue 0 MEXaHU3ME peaKum

HVKHGOd)I/IJII)HOFO NPUCOCAMHCHMUA aJIbACTHUIO0B.

@opMalibIeTU/l, al€TATbACT U TOTYyYEHUE U
IPUMEHEHUE.

AIIETOH: CTPOEHHE, busznyeckue u

XHUMHMYECKHE CBOMCTBA (DeaKHI/II/I OKHCJICHHUA H
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BOCCT&HOBJ’IGHI/IH), IMOJIYUYCHHUEC U ITPUMCHCHUC.

Beraucienus: OTlpeNeNiCHNEe  MOJEKYJISIPHOU
(GbOpMyJBl OPraHUYECKOTO BEIISCTBA 1O MAaCCOBBIM
JIOTISIM DJIEMEHTOB, BXOJSIIMX B €T0 COCTaB; IO Macce
(00BEMY) MNPOAYKTOB CropaHusi; MO KOJIUYECTBY
BelecTna (Macce, 00bEMY) MPOAYKTOB PEAKIIUN U/UITH
UCXOIHBIX BEIICCTB; — YCTAHOBJICHUEC CTPYKTYPHOU
(opMyITBI OPraHNYECKOTO BEIIECTBa HA OCHOBE €T0

XUMHUYECKHUX CBOMCTB MM CIOCOOOB MMOJTY4YCHUA.

Ypoxk 0000111eHNsT MaTeprasa TEMBI.

O,ZIHOOCHOBHI)IG MMpCaCJIbHBIC Kap6OHOBBI€

KACTOTHl. MypaBbHHasi U YKCYyCHas KHUCIIOTHI:
cTpoeHue, GU3NUECKHe U XUMHUYECKHUE CBOMCTBA
(cBoiicTBa, 00mMe Ui Kiacca  KHUCIIOT).
[IpakTueckas padbora Ne 2. CBoiicTBa pacTBopa

YKCYCHOM KMCJIOTBI.

Oco0eHHOCTH CTPOCHUS MOJIEKYJ KapOOHOBBIX

KUCIoT. M3omepusi w HOMeEHKnatypa. BoaopomHbie
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CBA3U MCKY MOJICKYJIaMHU Kap6OHOBBIX KHCJIOT.

OIDHOOCHOBHBIE IIpEEIIbHBIC KapOOHOBBIE
KHCJIOTBI:  pEaKLUu C y4aCTHEM YTIJIEBOJOPOJHOIO

panukarna.

MypaBbrHas M YKCYCHas KHUCJOTBL:  peakUus

BTGPH(I)I/IKaI_[I/II/I, IMMOJIYYCHHC U IIPUMCHCHUC.

OcoOeHHOCTH CBOWCTB MypPaBbUHOM KUCIIOTHI.
MHuoroo6pasue KapOOHOBBIX KHUCJIOT.
[IpencraBurenyt  BBICIIMX ~ KapOOHOBBIX  KHCIOT:

IMaJIbMHUTHUHOBAs, JIMHOJCBAs, JIMHOJICHOBAA KHMCJIOTEI.

OcobeHHoCTH CBOWCTB HETpeAeTbHBIX
¥ apOMaTHYECKUX KapOOHOBBIX KUCIIOT, TUKAPOOHOBBIX

KHUCIIOT, TUAPOKCUKAPOOHOBBIX KHCIIOT.

CTeapI/IHOBaﬂ n OJICMHOBAas1 KHCJIOTBI KaK
MpCaACTAaBUTCIIM BbBICIINX Kap60HOBI)IX KHCJIOT.
Mpl1a KaK COJIM BBICIIHX Kap6OHOBI>IX KHCJIOT,

UX MOIOIIEE TENUCTBHE.

[TonsTue O CMHTCTHYCCKHUX MOIOMINX cCpeaAcCTBaAx
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CMC).

[lonsThe o IMPONU3BOAHLBIX Kap6OHOBBIX KHCJIOT —

CJIOKHBIX 3(1)I/Ian, AHruapuaax, raJJorcHaHTruaApuaax.,

aMpaax, HUTpujiax.

CroxHbIe B(I)I/IpBI KakK IMPOU3BOJAHLIC

Kap6OHOBBIX KHCJIOT. FI/II[pOJ'II/I?; CJIOXHBIX

3(hupoB.

Cnoxnbie 3¢gupbl. ['oMonmorudeckuii psij, oOIIas

dbopmMya, U30Mepusi U HOMEHKIIATypa.

[IpakTrueckas pabora No d. Pemenne
IKCIIEPUMEHTANBHBIX 337124 110 Teme «KapOoHoBbIE

KUcHoThl. CIOXKHBIE YDUPBI.

Kupel. T'maponus xupoB. [IpuMeHeHne xKupos.
buonoruueckas poisib xupoB. Beruucienus: —
0 YpPaBHEHUIO XUMHUYECKOW peakuuu (Macchl,
00BEMa, KOIMYECTBa MCXOJHOTO BEIIECTBA WIIU
NpPOAYKTAa pPEaKUUMW 10 H3BECTHBIM Macce,

00bEéMyY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
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BEIIECTB UJIU MPOAYKTOB PEAKIIUN).

XKupsli: cTpoeHue, puznyeckue CBOMCTBA.
OCcoOEHHOCTH CBOMCTB KHPOB, COACPHAIINX OCTATKU

HEMIPCACIbHBIX JKUPHBIX KUCJIOT. >KI/IpBI B IIpupoac.

KoutponbHast ~ pabota: «Kucnopoaconepxartiue

OPraHNYCCKUC COCANHCHU).

24

Tema 8. YriieBoabl

Tema 9. YriieBoabl

649

VT1eBoabl: COCTaB, Kiaccudukanys

yrieBoJoB (MOHO-, JAM- U THOJHCAXapUIbl).

['moko3a —  mpocTrermmii  MOHOCaxapun:
OCOOEHHOCTH CTPOEHUSI MOJEKYIIbI, (hU3NYeCKue
U XHMHYECKHE CBOMCTBa (B3aMMOJACHCTBUE C
rugpokcuaom Mmeau(Il), okucieHne aMMHUAYHBIM
pactBopoM okcuaa cepebpa(l), BoccTaHOBIEHNUE,
OpO’KeHHE TIIIOKO3bI), HaXOXJICHHE B MPUPOJE,
npuMeHeHue, Ononorudeckast poiab. @OoTOCUHTES.

@pyKTO3a KaK U30MEP TITFOKO3BI.

OnTuueckas HN30MECPHL. KOHB‘—I&TO-HCHH&H
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TayTOMEPUA Ha TIPUMEPE  MOJICKVYJIBI  TI'TIOKO3HI,

IpoeKIMH Xeyopca, o.-aHOMEPHI TJIIOKO3EL.

MoHocaxapuapl:  rajakrosa,  pubo3a,  JIe30K-

cupubo3a. dusnyeckue CBOWCTBA U HAXOXJCHHE
B nipupoie. JJaboparopusiit onbiT: B3aumonaeiicTeue

pactBopa rioko3bl ¢ ruapokcugom meau(Il).

Caxapo3a — NOpCACTAaBUTCIIb JHCaXapuao0B,
TUAPOJIN3, HaXOXJACHHUC B Ipupoac )41
IIPUMCHCHUC. KanMaJI n OCJIK0JIO3a Kak

npupoaHble noiauMepbl. CTpoeHHEe Kpaxmaia u

HEUTIONI03bl. DPuU3NMYecKue U XUMHYECKHE
CBOMCTBa Kpaxmana (TUAPOJIU3, KaueCTBEHHas
peakmusi ¢ uojaom). JlabopatopHbIil OMBIT: —

B3aUMOJICHCTBHE KpaxMalia ¢ HOJIOM.

I[HC&X&pPII[I;I: MaJIbTO3a n JJaKTO34a.

BoccranaBnuBaromume M HEBOCCTAaHABJIMBAIOIINE
nucaxapunpl. [lomucaxapunapl: raukoreH. CtpoeHue

MAaKpOMOJICKYJI I''TMKOI'CHA.
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XUMHUYECKME CBOMCTBA LIEJUTIOJIO3BI: TUAPOJIU3,
noisydeHue 3¢upoB  newnono3el.  [lonstue 00
UCKYCCTBEHHBIX BOJOKHAX (BHCKO3a, alleTaTHBIN

mENK).

Pa3nen 4. Azorconep:kaique opranndeckune coexmHenns (3 4)\(94)

3q

Tema 9. AMHHBI. AMMHOKHMCJIO0THI. BeJIku

Tema 10. AMUHBI. AMUHOKHCJI0THI. Beiikn

9y

AMuHBl. MeTHUIaMHUH ¥ QHUJIWH COCTasB,

CTPOCHUC, dJI/ISI/I‘IGCKI/IG 1 XMMHUYECKHUE CBOMCTBA

(ropeHue, B3aUMOJICHCTBHE C BOJION U

KHCJIOTaMH ).

Knaccudukarus aMUHOB: anupaTuyecKue
U apOMaTUYECKUE; NEePBUYHBIE, BTOPUYHBIC
u  TperuyHble. AmuHb:  u3oMmepus.  CrocoObl
MOJIYYCHHSI ¥ IPUMEHEHNE aTnu(daTUIECKUX aMUHOB.

[lonyueHue aHUIMHA U3 HUTPOOEH30JIA.

BzanmHoe BiusHHE rpymnia aTtoMOB B MOJICKYIJIC

aHWJINHA. OCOOEHHOCTH  XWUMHUYECKUX  CBOMCTB
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aHunuHa. KadecTBeHHEBIC p€akuyn Ha  aHWJIWH.

AMHHBL:  QJIKWIMPOBAHUE, B3aUMOJICUCTBUE

NIEPBUYHBIX AMHHOB C a30TUCTON KuciaoToil. Conn

ANKUIIAMMOHMSL.
AMMWHOKHUCIIOTBI KaK am(poTepHbIE

OpraHhyeckue coeauHeHus. Dusndeckue U

XUMUYECKME  CBOMCTBA  AMUHOKHCIOT  (Ha

npuMepe raulrHa). buonornueckoe 3HayeHUE

aMHUHOKHCIOT. [lenTuasl
Homenkiatypa Y U30MEPHSL. OtnenbHbIE
NPEACTABUTENN O-aMUHOKHUCIIOT: TJIMIMH, aJjlaHuH,

d)eHI/IJIaJIaHI/IH, CCPHH, T'JIYTAMHWHOBAsA KHCJIOTA, JU3HH,

OMCTCHH. Onrtnueckas HN30MEPHSI aMHUHOKHUCJIOT. D-

u | -aMHHOKHCIIOTEL

Peaxkiust moMuKoHIeHCAIUH, 00pa30BaHKE TETHIHOM

cBs3u. JlemoncTpanus: PactBopeHre 0eKoB B BOJIE.

benku kak INPHUPOAHBIC BBICOKOMOJICKYJIAPHBIC

COEUHECHHSL. [TepBuunasi, BTOpUYHAasA 151
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TpeTUYHAas CTPYKTypa OenakoB. XHUMHYECKUE

CBOMCTBAa OEJIKOB: THUAPOJIN3, JEHATypalus,

KayeCTBEHHbIE peakuuu Ha OeNKH.

JleMOHCTpaluu: — JeHaTypanus OelIKOB Ipu

HarpCBaHHUH, — IBCTHBIC pCAKIINN OCJIKOB.

Ilonatue 00 A30TCOoACPKAINUX T'CTCPOINHUKIIMYCCKHNX

COCAMHCHUAX. [TupuMUIMHOBEIE )41 IIYPHUHOBBIC

oCHOBaHMs. HykJIeMHOBBIE KUCJIOThI: COCTaB,

CTPOCHUC U OMoJiornyeckas POJIb.

[TpakTuueckas pabora No 6. Pemenue

SKCIICPUMCHTAJIbHBIX 3a1a4 110 TCMC

«A30TCcoIepKaIIie OPraHUuICCKUE COCTUHEHUS.

Pa3nei. 5. BoicokomoliekyasipHbie coeqmHenus (249)\(64)

Tema 10. IlnacTmaccenl. Kayuyku. BosiokHa

Tema 11. BoicokoMoJieKY/JISIPHBIE COeTUHEHUS

OCHOBHEIE ITOHATHA XUMUHN

BBICOKOMOJICKYJIAPHBIX COC,Z[I/IHCHI/Iﬁ . MOHOMCp,

IMOJIUMED, 3BCHO, CTCIICHDb

CTPYKTYpPHOE

[MOJIMMCPHU3alIn, CPCAHAA MOJICKYJIApHasA Macca.
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OCHOBHBIE METO/IbI CHUHTE3a

BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN —

MOJIMMEPHU3ALINS U MOJTUKOHAECHCAIUA.
[Ipencrapienue 0 CTEPEOPEryIASIPHOCTH
U HaJIMOJICKYJSIDHOW  CTPYKTYpPE  TOJIUMMEPOB,
3aBUCUMOCTb _ CBOWCTB _ MOJHUMEPOB OT  uX
MOJIEKYJISIPHOTO ¥ HAJIMOJEKYJISIPHOTO CTPOCHHUS.
JleMoHcTparus 00pa3ioB pes3uHbl. BumgeodparmeHT
«BynkaHu3alus pe3ruHb».
[Ipaktraeckas padora Ne 7. Pemenue skcrnepuMeH-
TaJpHbIX  3aMady 1o  Tteme  «Pacmo3HaBaHue
OPTaHUYECKUX COCITUHEHUIN.

[InactMacchl  (MOJMATWIECH,  TOJHUIIPOIUIIEH,

MOJIMBUHWIXJIOPUAI, TOJUCTUPOJI). HaTypaapHBIN

H CHMHTCTHYCCKHC KaY4VKH (6VT3I[H€HOBI)II>1,

XJIOPOIIPEHOBBIM M HW30MPEHOBLIN). BojokHa:

HATVpaJIbLHBIE (XJIOTIOK, IEPCTh, mENK),

WCKYCCTBEHHBIE (AIleTATHOE BOJOKHO, BHCKO34),
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CUHTCTHYCCKUC ( KarrpoH )51 J'IchaH).

JleMOHCTpanusi: — O3HaKOMJICHHE C OOpa3iamu
HPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH,

IIACTMACC, KAYyYyKOB.

IInacTMaccsr: MOJIMMCTUIIMCTAKPUIIAT, ITO0JIN -
Kap60HaTBI, HOJII/ISTI/IJIGHTepe(pTaJ'IaT. Yunuzanus
)41 Hepepa60TI<a IJIaCTHUKA. aﬂaCTOMCpBII CHJIMKOHBI.

Ilonumepsl  crnenuaJbHOrO HAa3HAYCHMS (TCd)J'IOH,

KEBJIap, SJICKTPOIIPOBOAAIINEC IIOJIMMCECPHI,

6I/IODa3JIaPa€MBI€ TIOJIUMEPHI).

[TpakTuueckas pabora No 8. Pemenue
IKCIIEPUMEHTAIBHBIX 33/1ad 10 TeMe «Pacro3HaBaHue

miacTMacC 1 BOJIOKOH»

Pa3nen 6*. Utorosoe mopropenne (14)\(54)

1P

HroroBasi kouTpoabHasi padora 3a kypce 10

KJIacca

1P

[ToBTOpEHUE. I'eneTnyeckas CBSI3b MEXKTY

Pa3INYHbIMHU KJIaCCaMH OPIraHUICCKUX COCI[HHCHH?I

2P
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IloBrOopenue.  BblunciieHuss: —  ONPEACIICHUE
MOJIEKYJIAPHOW (POPMYIBI OPraHMYECKOTO BEIIECTBA
10 MacCOBBIM JOJISIM DJIEMEHTOB, BXOMSIIUX B €T0
cocTaB; o Macce (00bEMY) MPOTYKTOB CrOpaHUs; IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
PEaKIuy W/WIH UCXOJHBIX BEIIECTB; — YCTAaHOBJICHHE
CTPYKTYpHOU (hOPMYJIBI OPTaHUYECKOTO BEIISCTBA Ha
OCHOBE €r0 XUMHUYECKHX CBOMCTB MU CTIOCOO0B

MOJIyYECHHUS.

2P

1 g B Hegem10, Bcero 35 4,

U3 HUX 3 4 — pe3epBHOE BpeMsl

3 4 B Heaea1o0, Bcero 105 4,

u3 Hux 10 4 — pe3epBHOE Bpema

TEMATHYECKOE IINTAHUPOBAHUME YYEBHOI'O ITPEIMETA «XUMMS»

11 KITACC «OBIIIAA U HEOPTAHUYECKASA XUMUS»

Bba3oBrlii ypoBenb (1 yac)

Yray0aénnslii ypoBenb (1+24aca)

Kon-Bo

qaCcoB

Pa3nen 1. TeopeTuueckue ocHoBbI xumum (1249\36 u)

Kon-Bo

qaCcoB

92




3u Tema 1. Ctpoenue atoma. Ilepuoanyeckuii 3aKoH u (8+1)u
Ilepuoanyeckas cucreMa XuMu4eckux 3jieMenToB /1. M. MenaeneeBa
1| Xumuueckuit smemeHT. AToM. Snpo artoma, 1
U30TOIIBI.
KopnyckynsipHO-BOJHOBOM Jiyanu3M, ABOMUCTBEHHAsS 1
npupona  saekTpoHa.  CTpoeHHe  3JEKTPOHHBIX
000J104eK aTOMOB, KBAHTOBbIE YHCJIA.
Pacnipenenenue AIIEKTPOHOB 1o aTOMHBIM 1
opOuTaJIsIM; MPUHIIMI MUHUMYMa DHEPTUH, PUHIIUII
[laynu, npaBuio XyH/a.
1| DnexTpoHHas 00oJj0uKa. DHEePrTu4YecKue 1
yYpOBHH, TTOAYPOBHU. ATOMHBIE opOuTanu, S-, p-,
d-amementsl.  OCOOCHHOCTH  paclpeneiCHUs
AJIEKTPOHOB 0 OPOUTAISAM B aTOMax 3JIEMEHTOB
NEPBBIX YETBIPEX MEPUOAOB. DIEKTPOHHAS
KOH(UTYypaIus aTOMOB.
DJNEeKTpOHHBIE KOHPUTYpAIlM aTOMOB DJEMEHTOB 1

MEPBOTO —  YETBEPTOrO  MEPUOJAOB B OCHOBHOM
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U BO30YKIEHHOM COCTOSIHUH, AIIEKTPOHHBIE

KOH(UTypaIui HOHOB.

ITonsarue 00 OHCPIruu MOHU3AIINH, SHCPTHUH CPOACTBA

K DJIEKTPOHY. DIIEKTPOOTPULIATETBHOCTb.

[lepuonnueckut 3akoH wu  llepuonnueckas
cuctemMa  XMMHYeckux ajemeHtoB JI. W
MengeneeBa. CBsi3b NMEPUOJIMUECKOTO 3aKOHA M
[Tepuonnueckoi CHUCTEMBI XUMHYECKUX
sanemeHntoB [[. M. MenaeneeBa ¢ COBpPEMEHHOMU
TEOpUEH CTPOCHUS AaTOMOB 3aKOHOMEPHOCTH
W3MEHEHHUSI CBOMCTB XHMHYECKHX DJIEMEHTOB
U 00pa3yeMbIX HMH TIPOCTBIX M  CJIOXKHBIX
BEIIECTB MO TpynnaM W MepuojaM. 3HA4YCHHUE
nepuoanyeckoro 3akona /. 1. Menneneesa.
JdemoHcTpanus
Bunber Tabmun  «llepmognueckast cucTeMa

xuMu4ueckux aneMmeHToB /1. . MenaeneeBay»

O00011IeH1E ¥ CUCTEMATH3ALHS 10 TEME.
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Pabota ¢ Tectamu B popmare EI'D

YPpOK KOHTPOJISL 3HAHUM MaTepUaia TEMbI 1P
Pabota ¢ Tectamu B popmare EI'D
44 Tema 2. CTpoenue BemecTBa. MHOroo0pasue BeuniecTn 10 u
Ctpoenue BemiecTBa. XUMHUYECKas CBSI3b. Buibl 1
XUMUYECKOU CBsI3U (KOBAJICHTHAs HEMOJISIpHAs U
TOJISIpHAS, WOHHaS, MeTaJJTAYecKas ).
MexaHU3MBI oOpa3zoBaHUs KOBQJICHTHOM
XUMUYECKOW CBsA3W (OOMEHHBI W JOHOPHO-
AKIENTOPHBIN ). Bogoponnas CBS3b.
BanenTHOCTS.
DHeprus 151 JUIMHA CBSI3H. ITonsapHOCTB, 1
HaIlPaBJI€HHOCTh M HACBIIIAEMOCTh KOBAJIEHTHOM
cBs3u. Kpartuele cBs3u. BogoponHast CBs3b.
MexmoneKynspHble B3aUMOICUCTBUSA
BaneHTHOCTh ¥ BaJ€HTHbIE BO3MOXHOCTH aTOMOB. 1

I'nbpuau3anys ATOMHBIX opOuTaJIei. CBs3b

3JIEKTPOHHOMU C UX

CTPYKTYpBbI MOJIEKYJ

95




F€OMETPUUYECKUM CTPOCHUEM (Ha pUMepe
COCMHEHUI JIEMEHTOB BTOPOT'O IIEPHOIA).

DIIEKTPOOTPULATENBHOCTh. CTENEHb OKUCIICHUA.

HNonpl: kxatmoHsl W  aHWOHBL.  Bemectsa

MOJIEKYJIIPHOTO UM HEMOJICKYJISIPHOTO CTPOCHUS.

3aKOH TMOCTOSHCTBA COCTaBa BELIECTBA. THIIbI

KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA BEIIECTB.

JdemoHcTpanus

Mojenu KpUCTaNIMYECKUX PELIETOK
[IpeacraBnenus 0 KOMIUIEKCHBIX COCIMHEHUSIX.
CocraB KOMILIEKCHOTO MOHA! KOMILJIEKCO-

06pa3OBaT€J'II>, JJUTraHABbI. KOODI[I/IHaHHOHHOG YHUCJIO.

Homenknarypa KOMILIEKCHBIX COEJIMHEHUHN.

3HaueHne KOMIUIEKCHBIX coenuHeHuii. lloHgTue

0 KOOPDAWHAIIUOHHOW XUMUH.

[Tonstre o gucnepcHbIx cuctemax. ICTuHHBIEC 1

KOJUIOMJAHBIE  pacTBOpbl.  MaccoBas  Hois

BEIIIECTBA B pacTBOpE.
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CrocoObl  BBIpOKEHHUS KOHIIEHTPAlMd PpPacTBOPOB:

MaccoBag A0J4 BCHICCTBA B PAaCTBOPC, MOJISApHasA

KOHIICHTpausl.
Hacpimennnie 1 HEHACHIIICHHBIC pacTBOPBHI, 1
pacTBOpUMOCTh. Kpuctajioruaparsl.
Buruuciaenns
C UCTIOJIb30BAaHMEM  IIOHATHH  «MaccoBas  JIOJIA
PacTBOPEHHOTO BEILIECTBAY, «MOJISIpHAS
KOHIICHTpALK s
1| Knaccudukamuss HEOPraHWYECKHX COCIMHEHUH. 1
Homenkinarypa HEOPraHUYECKUX BCIIICCTB.
I'eneTndeckas CBSI3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIIMX K pa3IMYHBIM KJIaccaM
(5+1)u Tema 3. XuMuuyeckue peakuuu (17 +1)u
Burunciaenus 1P

— MacCChI BCIICCTBA HJIN 0o0néMa Ta30B 11O
HN3BCCTHOMY KOJIMYCCTBY BCIICCTBA, MACCC WA

00bEMY OJIHOTO U3 YYaCTBYIOIIUX B PEAKI[MU BEILIECTB;

97




— MAaccoBOM JIOIM ¥ MOJIIPHOM  KOHLIEHTPALUU

BEIIIECTBA B PACTBOPE

Boeruuciaenust
— Macchl (00bEMa, KOJIMYecTBa BEIIeCTBA) MPOJYyKTa
peakiuu, €cilu OJHO U3 BEUIECTB JAaHO B BHJIE
pacTBoOpa € ONpeAcIEHHOM MAacCOBOM JOJIEU

paCTBopéHHOTO BCIICCTBA

XuMuueckast peaxuus. Knaccuduxarus
XUMHYECKUX pEaKIuid B HEOPraHUYEeCKON U
OpraHUYeCcKOl XMMUHU. 3aKOH COXPAaHEHHUS MaCChl
BEIIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS

SHEPTrUHU IIPU XUMUUYECKUX PEaAKLIUAX.

TenoBsie 3hGhEeKTsl  XUMUYECKUX peaKkIuii.

TepMOXUMHYECKUE YPABHEHUS.

Boruuciaenus

— TeTuI0BOTO A (dHeKTa peakuu
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CkopocTh  peakuuu, €€ 3aBUCUMOCTb  OT

paznmuuHbiX ¢akTopoB. OOpaTUMble peEaKIUU.

XuMH4eckoe paBHoBecrue. DaKTOPBhI, BIUSAIOLINAC

Ha COCTOAHUC XHUMHYECKOT'O PaBHOBCCHA.

[Tpunanun Jle larense.
IIpakTnuyeckas padora
Ne 1. pasnUYHBIX  (PaKTOPOB

Biausaaue Ha

CKOpPOCTH XUMHUYECKOM PCaAKIH.

I'omorennnie wu I'CTCPOIrCHHBIC  PCAKIINH. Karanus
N KaTaJIU3aTOPHI.
KoHcTaHTa XHMMHWYECKOIO pPaBHOBECHSI. CDaKTopLI,

BIIMSIONINE HA TMOJOKEHUE XMMUYECKOTO PaBHOBECHS:

TEMIIEpaTypa, JaBICHUE W KOHLEHTPAllMM BEUIECTB,

yuyacTByromux B peakuuu. [Ipunnun Jle [laTense.
IIpakTuyeckas padora

Ne 2. BnustHue paznudHbIX (aKTOPOB Ha TOJOKECHUE

XUMHYCCKOI'0 paBHOBCCH:.

DnexTponuTuyeckas aucconuaius. CUabHbIC U
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ciadbie ANEKTPOJIUTHI. Peakiinu HOHHOTO
oOMeHa.
JlaGopaTopHasi paGora

— IPOBEJICHUE PEaKIMil HOHHOTO 0OMEeHa

Breinmonnenue ynpaxksnenuit mo TemaMm: CuibHBIC
U cialble 351eKTpoInuThl. CTEeNneHb JUCCOLMALIIH.

Peaxiiu nonHoro ooMeHa.

Penienue 3ajJgay 110 TCMC: XHUMHUUYECKOE pPaBHOBECHUC

Cunpuple u cnalble  saekTponautThl. Cpena
BOJIHBIX pacTBOpPOB BEIIIECTB: KHCTIas,
HEUTpanbHas, HeI0YHasl.

Ilouatue o BomopoaHoM r1okasareie (pH)

pacTBOpa. ['maponaus OPTraHNYCCKUX )41

HCOPIraHMYCCKHUX BCIIICCTB.

JlabopaTtopHnas padorta
— OINpEIEICHUE Cpeabpl PACTBOPOB BEIIECTB C

IIOMOIIBIO YHUBCPCAJIbHOI'O HHAMKATOPA.

Honnoe npowusBeneHue Boibl. Cpena  BOJHBIX
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pacTBOpPOB: KHUCJIOTHA, HefITpaJIbHaH, meJao4Hasd.

Bonopoanslii mokaszatens (PH) pactBopa.

T'uaponus coneii. 1
1| OxkuCIUTENTEHO-BOCCTAHOBUTELHBIE PEAKITUH. 1
JdemoHcTpanus
Paznoxxenne mnepokcuaa BOJAOpOJa B IPHUCYT-
CTBUM KaTanu3atopa. [loHsATHE 00 3JIEKTPOIU3e
pacIijiaBoB U pacTBOPOB cosiel. [IpumeneHue
AIEKTPOJIH3A.
OKUCTUTENBHO-BOCCTAHOBUTENHBIE peaxiuu. 1
Crenenpb okucneHusi. OKUCIUTENb U BOCCTAHOBHUTEIID.
[Tporueccer OKHCJICHUS U BOCCTAHOBJICHUSI.
Baxaelinne OKHCIMTEIN W BOCCTAHOBUTEIH. MeTon
AJIEKTPOHHOTO OajlaHca
DIIEKTPOJIU3 paCTBOPOB U PACIJIABOB BEILIECTB. 1
1P | Kontponbnas pabora 1 (1momyroaue) KonTponrsnas padota 1 (tect B popmate EI'D) 1
Pa3znen 2. Heopranuueckast xumust (164\514)
(8+1)u Tema 4. HemeTanbl 29 4
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Boruuciaenus
— Macchl (00béMa, KOJIMYeCTBa BEIIECTBA) MPOJYKTa
peakuuy, €ecid OJIHO M3 BEIIEeCTB JIaHO B BHUJE
pacTBOpa C ONPEAECIEHHON MAaCCOBOM JOJIEU

paCTBopéHHOFO BCIICCTBA

Boruuciaenust
— JIOJIA BBIXOJ1a MPOJYKTa PEAKIIUU OT TEOPETUUECKHU

BO3MOXHOTI'O

HemeTannbl. ITonoxenue HEMCTAJIJIOB B

[Tepuonnueckoi CHCTEME XUMHUYECKHX
snemeHToB JI. M. MenneneeBa m OCOOCHHOCTH
CTPOCHHUS aTOMOB.

JdemMoHcTpanuu

1. O6pa3ipl HEMETAIIIOB.

Bonopon. Ilomydenue, ¢uzmdeckne M XUMHUYECKHEC
CBOMCTBa (peakiuu C MeTa/ulaMd W HEMeTaJllaMHu,
BOCCTaHOBUTEJILHBIE CBOMCTBA).

JlabopaTopHbIe ONBITHI
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1. KauecTBeHHbIE pEaKIMU HA HEOPTaHUYECKHUE NOHBI

Y KaTHOH BOJIOPO/IA.

['mapunsl. TOIUIMBHBIE 2JIEMEHTBHL.

®uU3NYECKUEe CBOMCTBA HEMETAIIOB. AJIITIOTPOTIUS
HEMETAUIOB (Ha TMpUMEpE KHUCIOpOAa, Cepbl,

docdopa u yriaeposa).

Kucnopon u o30H. Yriepon, Hax0XI€HHE B MPUPO/IE,

AJIJIOTPOITHBIC MO,HI/I(l)I/IKaIII/II/I. AKTHBI/IDOBaHHBII;'I

YIoJib, ancoo6mm. DynaepeHsl, FDad)CH, YIJICPOJHBIC

HAHOTPYOKHU.

JdeMoHcTpanuu
2. 'openne cepsl, pochopa, sxenesa, Mmaraus
B KHCJIOPO/IE.
JlaGopaTopHbIe ONBITHI.

2. [lonyueHnue u coOupaHue razos.

XMMHUUYECKUE CBOMCTBA BAXKHEUIINX HEMETAIJIOB

rajoreHoB M WX COEAUWHEHMM  (OKCHJIOB,

KHCJIOPOACOACPKAIIIUX KHCJIOT, BOOOPOOHBIX
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coenuHeHuil). IlpumeHeHHWe TaJOreHOB U UX

COCIUHEHMUN.
["ai0reHOoBOIOPOIBI. Baxuenmne KUCJI0pOA-
cozeprKale COCIUHEHUS TajloreHOB.
JlaGopartopHble Y IIPOMBILLIJIEHHBIE CHIOoCOObI

IMMOJIYYCHH TI'aJIOTCHOB. HpI/IMCHCHI/Ie TaJIOTCHOB U HX

COCIMHEHUMN.

XHUMHUYECKHE CBOMCTBA BaKHEHUIIMX HEMETAJJIOB.
Cepa u eé coemunenus. (OKCUABL, KUCIOPO-
cozeprKallme KHUCJIOTHI, BOJIOPOJHBIE
coenuHenus). [Ipumenenne cepol u eé

COEIUHECHUH.

Cepa. Haxoxaenue B mpupojie, crnocoObl MoTydeHus,
dbusnueckre U xumMudeckue cpoiicta. CepoBomopos,
cynbunpl. Okcun cepol (IV), oxcunm cepsr (VI).
CepHucrass W cepHas KHUCIOTBI W HUX COJH.
Oco0eHHOCTH CBOMCTB cepHOI KUCIOTHL. [I[puMeHnenune

CepbI U €€ COCTMHEHU .
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JlaGopaTopHble ¥ MPOMBIIUICHHBIE  CIIOCOOBI
NOJIy4eHUs1 KHciIopona. Pu3nuecKkue U XUMHUYECKHUE
CBOMCTBA KHUCJIO0pOAa U 030Ha. IIpumMenenue

KHCJIOpPOJa U 030HA. OKCUBI U IEPOKCHUIBI.

XUMHUYECKHUE CBOMCTBA BAXKHEUIINX HEMETAJIIOB.

Azota wu ero  coemuHeHus.  (Oxkcupupl,

KHucjaopoacoacpKamue KUCIIOTbI, BOJOPOJHBIC

coenuHenus). [I[pumMeHenue azora u ero

COECIUHECHUH.
A3zot. HaxoxeHue B mpupojie, CrocoObl MOJyIeHHUS,
dbu3udyecKkue UM XMMHUYECKHE CBOWCTBA. AMMHUAK,
HUTPU/IBIL.
Oxcuapl azora. A30THCTasg M a30THAs KHUCJIOTHI M UX
comi. OCOOEHHOCTH CBOMCTB a30THOH KHCIJIOTHI.
[IpumeHeHune a3oTa U €ero COeAMHEHUN. A30THbBIE
yI0OpeHUsI.

XHUMHYECKHE CBOMCTBa Ba)KHEHUIITNX

HemetamioB. @ochop u ero coenuHEHUS.
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(Okcuapl,  KHUCIOPOACOACPKAIIUEKUCIOTHI,

BOJIOPOJIHBIE COEJIMHEHUS). [Ipumenenue

dbocdhopa u ero coeTUHEHUIA.

®ochop. Haxoxnenune B  mOpuposie, CHOCOOBI
nony4deHus, (QU3NYECKHe W XUMHUYECKHE CBOWCTBA.
®dochunsl u hochun. Oxcunbr hocdopa, Gochopnas

KHCJIOTa U €€ COJI

MetadbochopHas wu  nupodocdhopHas  KHUCIOTHI,

dbochopucras u  docdhopHOBATHCTAT  KHUCIOTHI.

[Mpumenenue Qocdopa u ero coeuHEHUN.

dochopHbIe YTIO0OpEHHUSL.

XMMHUUYECKUE CBOMCTBA BAXXHEUIIINX HEMETAJIOB

(yrmepoma Y KpEeMHHA) M HUX COCAUHECHUH

(oKCHOB, KHUCJIOPOACOIEPKALIUX
BOJAOPOAHBIX coeauHeHuil). [Ipumenenue

yIJIEpOJa, KPEMHHUS U UX COCAUHECHUM.

KHUCJIOT,

PU3NYECKUE W XUMHUYECKHE  CBOMCTBA  MPOCTBIX

BEILIECTB, 00pa30BaHHbBIX yriepoaoM. Okcua yriaepoa
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(1), oxcup yraepona (IV), yronpHas KuciioTa U e€

COJIH. [IpuMeHEHHEe  NOPOCTBIX  BEIIECTB,

00pa30BaHHBIX YIJIEPOJIOM, U €r0 COETUHEHUH.

Kpemnuii. Haxoxnenue B Tpupolie, CIOCOOBI

MOJIy4eHUs, (PU3NYECKHEe U XUMHUUYECKHE CBOMCTRBA.
Oxkcun kpeMmuaus(IV), KpEeMHHUEBas KHUCJIOTA,
cunukatel. [I[puMeHeHre KpeMHUS U €ro COCMHEHHUIA.

CTeKJ'IO, €TI0 NOJIYUCHUC, BUbI CTCKJIA.

1P

Boeruuciaenus
— Macchl BellecTBa WIM 00BEMa Tra3oB IO
MU3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe WU
00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEaKIHUH
BCIIICCTB;

Macchl (00BEMA, KOJIMYECTBA BEIIECTBA)

MPOAYKTOB PpEaKIMW, €CJIM OJHO U3 BEIIECTB

HMCCT IIPUMCCHU

IIpakTHyeckue padoThI

Ne 3. Pemenue skcrepuMEHTAIBHBIX 33/ad MO TEMeE
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«l ajmoreHusn».

IIpakTH4yeckue padoThI 1
Neo 4. Pemenue skcniepruMeHTaIbHBIX 3a7a4 MO TeMe
«Cepa u €€ COeTUHEHUSI.
1 IIpakTueckue padoTbl 1
Ne 2. Pemnienue skciepuMeHTaIbHBIX 3a7a4 110
teme «HemeTtanias»y
IIpakTH4yeckue padoThI 1
Ne 6. Pemenue skcnepuMeEHTaIbHBIX 3a7a4d 10 TEMe
«A30T, hochop U UX COCTUHEHUSY.
KontpoJabHasi pa6ora 2
O0o0011IEHNE 5 CHUCTEMAaTU3aIUA 10 TEME 1
«Hemertannsy. Pemenne 3amau B popmare EI'D
84 Tema 5. MeTa/uibl (21+3)u
1| Mertamisl. ITonoxenue METAJIOB B 1
[lepunonnyeckoit cUCTEME XUMHUYECKUX

snemenToB JI. M. MenngeneeBa. OcoOEHHOCTH

CTPOCHHS

QJICKTPOHHBIX 000JI0YEK  aTOMOB
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METaJLIOB.
JdemoHcTpanuu

— 00pa3libl METAIIOB

OOmast  xapakTepucTuka MeTawioB  [A-rpymnmbl
[leproanueckor CUCTEMBbl XMUMHUYECKHUX DJIEMEHTOB.
Harpwnii U KaJIUi: [IOJIyYECHHUE, busnueckue
M XUMHYECKHE CBOWMCTBA, MPUMEHEHUE MPOCTHIX
BEILIECTB U UX COCTUHECHUM.
JleMoHCTpanuu

- B3aumonencTBre 1IEIOYHBIX U IIEJIOYHO3EMEIBHBIX
METAIOB € BOJOW  (BO3MOYKHO  HCIIOJIB30BAHUE

BUJICOMATEPHUATIOB)

Obmass  xapakrepuctuka wmetaioB [IA-rpynmbi
[Ieppoguueckoil CHCTEMBI XUMHWYECKHUX HJIEMEHTOB.
Marauii W Kanplui:  TONy4YeHHe,  (Qu3nyeckue
M XHUMHUYECKHE CBOWCTBA, IPUMEHEHHE MPOCTHIX
BCIIECTB M UX coeauHeHuu. JKECTKOCTh BOIbI

U CrIoCOOBI €€ yCTpaHCHHS.
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XHMHUYECKHNE CBOMCTBA BAXKHEHUIIINX METAJIOB

(HaTpuil, KaJui, KaJbI[UH, MarHuii, aJlOMUHUH,

IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHCHUI.
JlaGopaTopHbIe ONbITHI

— KAa4eCTBEHHBIC PEAKIIUU HA AHWOHBI U KAaTUOH

aMMOHHS;

— B3aWMOJICVCTBUE THAPOKCHUAA ATTFOMUHHUS C

pacTBOpaMu KUCIIOT U LIEJIOYEH;

—  KayeCTBCHHBbIE PEaKUUM Ha  KATUOHBI

MCTAJIJIOB

AOMUHUN: TIONydeHue, (pu3nyeckue U XUMUYECKHUE
CBOICTBa, MPUMEHEHUE IPOCTOTO BEIIECTBA M €ro
coequHeHU.  AMQOTEpHBIC CBOMCTBaA OKCHJIa
Y TUJPOKCHIA ATIOMUHUS, TUAPOKCOKOMILIEKCHI

AJITOMHHMUSI.

O0001IeHNEe U cUcTEMATH3aMs 0 TeEME «MeTabl

rIIaBHOU moArpymme». TecT B hopmare EI'D

1P

O6mme  Qusnyeckme  CBOHCTBA  METAJUIOB.
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CroaBel  METaIOB. DJIEKTPOXMMHUYECKAU PNl
HaIIPsKEHUNA METaJIIOB.
JdemoHcTpanuu
— KoJuieKIus «MeTaJljIbl U CIIJIaBbIy.
— B3aUMOJICHICTBHE MEIU C a30THOU KUCIOTOHN

paSJII/I‘IHOI‘/’I KOHIOCHTPpAIUN

OO0Omiass  XapakTEepUCTHKA  META/NIOB  MOOOYHBIX
noarpynn  (b-rpynmn)  Ilepuogmyeckoid  cucTeMbl
XUMHUYECKUX AJIEMEHTOB. DU3NYECKUE U XUMHUUECKUE
CBOMCTBA XpoMa M €ro coeauHeHuil. OKcCupbl
u rugapokcuasl xpoma (1), xpoma (I11) u xpoma (VI).
XpomaThl ¥ IUXPOMAThl, UX OKUCIUTEIbHBIC

cBoiicTBa. [lonyyeHue u mpuMeHeHue xpoma.

PU3NYECKUE U XUMUYECKHUE CBOMCTBA MapraHila v ero
coeauHeHui. Baxneitmme coennnenus: mapranna (II),
mapranua (IV), mapranna (VI) u mapranua (VII).

[IepmaHranar kanusi, €ro OKACJIUTEIbHBIE CBOMCTBA.

OO0mue  cmocoObl  TOMyYeHUS  METAJIIOB.
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Mertamnyprus

PacnpocTpaHeHHe XMMHUYECKUX 3JIEMEHTOB-METAJIOB

B 3eMHOU KOope. Pu3nuecknue U XUMHUYECKUE CBOMCTBA

Kenesa W ero coeauHeHui. OKCHIBI, THAPOKCHIBI
u cou xene3a (1) uxenesa (I11). IMonyuenue

U IPUMCHCHUC KCJIC3a U €TO CIIJIaBOB.

Menp: mnonydeHue, GU3HMYECKHME W XUMHYECKUE
CBOICTBa, MPUMEHEHUE MPOCTOTO BEIIECTBA M €ro
COCIMHEHUMN.

[Muuk: monmydeHune, GU3MYECKHUE MW XUMHUUYECKHUE
CBOMCTBA, IMPUMEHEHHE IIPOCTOrO BEIIECTBA M €rO0
coeuHeHNN. AM(OTEpHBIC CBOMCTBA OKCHIA

Y TUAPOKCH]IA [IUHKA, TUIPOKCOKOMIUIEKCHI [UHKA.

Koppo3us MeTaioB. CnocoObl 3allIUThl  OT

Koppo3uu. IIpuMeHeHHE MeTauloB B OBITY H
TEXHUKE.
Boruuciaenus

— pacy€Thl MacChl BElIECTBA WM 00BbEMA ra30B
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10 U3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
W 00bEMY OHOTO U3 YYACTBYIOIINX B PEAKITUU
BEIECTB; pacu€Thl MacChl (00bEMA, KOTUYECTBA
BEIIECTBA) MPOAYKTOB PEAKIIMH, ECITH OJHO U3
BEIIECTB UMEET IIPUMECH,

— pacuéThl Maccel (00BEMa, KOTMIECTBA
BEIIECTBA) MPOAYKTa PEAKIINH, €CITH OTHO U3
BEIIECTB JIaHO B BUJIC PACTBOPA C ONPEICIEHHOM

MacCOBOM ,HOJ'IGﬁ paCTBOpéHHOFO BCIICCTBA

IIpakTHyeckue padboThI
Ne 7. Pemenue skcrnepuMEHTaIbHBIX 3a/1ayd MO TeMe

«MeTtamibl TOOOYHBIX TTOTPYIII.

O0001eHne u cucreMaTu3anusd 1mo reme: «O0rue
cBoiicTBa MeTaioB. OOIMe CrmocoObl  IMOTYYCHHS

MeTtaiioBy. Pabora ¢ Tectamu B hopmare EI'D

IIpakTH4eckue padoThI
Ne 3. Pemienne skcriepuMeHTaNbHBIX 33124 0

TeMe «MeTauibD».
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O06o01Ienre u cuctemaTusamus no teme «MeTtaibl 1
noOouHoi noAarpymnme». Tect B popmare EI'D
O060011eHre U cucTeMaTH3alus o TemMe «MeTaib. 1
TectupoBanue\Pemenue 3anad B popmare EI'D
1| 'eneTnueckas CBS3b BEIIECTB 1
Brinonnenue ynpaxuenuit mo teme «l'eHeTnueckas 1
CBSI3b KJIACCOB HEOPTaHUYECKUX COCTUHEHUIM
TectupoBanue\Pemenue 3amau B popmare EI'D
O06001IeHne 5 CUCTEMATH3AIUA 10 TEME 1
«Hewmeramnsl. Mertamisy. TecT B hopmare EI'D
1| KonTpomnbsHas pabota 2 1o teme | KornTponwsHas pabora 3 mo teme «Heopranmueckas 1
«Heopranudeckass XuMusi» XUMUSD
AHanu3 KOHTPOJILHOH pabOTEHI. 1P
AHanu3 KOHTPOJIBHOU pabOTHI. 1P
Pa3znen 3. Xumus u )ku3Hb (44\8 )
(4+1)u . Tema 6. XuMusi v )KM3Hb Tema 6. MeToabl MO3HAHUS B XMMHH. (10+5)4
XUMUA U KU3Hb
1| Poip XxuMuu B 00ECICUEHHH DKOJOTMYECKOM, 1
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SHEPreTUYEeCKOM W MHUIleBOM 0€30MacHOCTH,
pa3BuTud MenunuHbl. [loHsATHE O Hay4HBIX
MeTOo/aX MO3HaHUS BEIIECTB U XUMUYECKUX

peaKLum.

XUMHSA THIIM: OCHOBHBIC KOMIIOHCHTBI, ITUIICBHIC
nobOaBku. Ponp xummm B oOecleUeHHWH ITHIICBOM
o6e3zonacHoctu. KocMernueckue wu mnaphromMepHbIC
cpeactBa. beitoBas xumusa. IlpaBuna OGe3omacHOro
WCIIOJIb30BaHUS CPEACTB OBITOBOM XUMHH

B HOBCGHHGBHOﬁ KHN3HHU.

XuMHUSI B CTPOUTENBCTBE. BaxkHeilre cTponTebHbIe
Marepuanbl  (IIEMEHT, OETOH). XUMHYECKOE

3arpsi3HEHUE OKPY>KAIOIIEH CPEebl M €T0 MOCIEACTBHSL.

[IpencraBnenust 060 0OMMX HAYYHBIX MPHUHIIAIIAX
IPOMBIIITICHHOTO MOJTy4eHUS BaKHEHIIINX

BCIICCTB.

HaquLIe INPpUHOMUIIBI  OpraHu3alny XHUMHYCCKOI'O

npou3BoACcTBa. [IpoMbllIeHHBIE CITOCOOBI MOTYYCHUS
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BXHEHIIMX BEUIECTB (HA NpUMEpPE MPOU3BOJICTBA
aMMUakKa, CepHOU KHUCIIOTBI, METaHOJIa).
[TpoMblIIeHHBIE CIOCOOBI TOJIYYEHHSI METAJIIOB

U CIIJIaBOB.

I[TpoOnema 1iepepadOTKM  OTXOJOB W IMOOOYHBIX

IPOAYKTOB. Ponnb XUMHUHN B obecrieueHN

3HepFeTquCKOﬁ 0€e30MMacHOCTH. [IpyHIMIIBI «3€IEHOM

XUMUN.

UenoBek B MHUpE BEHIECTB MW MaTEpPHAJIOB:
BaKHEHUTIINE CTpOUTEIbHbIC MaTepHabl,
KOHCTPYKIIMOHHBIE MaTepHalbl, KPACKH, CTEKIIO,
KepaMuKa, MaTepHaibl Uil  AJICKTPOHHKH,
HaHOMAaTepHuasbl, OpPraHUYECKUE U MUHEPAJIbHBIC

yI0OpeHHUS.

CoBpeMeHHbIE KOHCTPYKLOHHBIE MaTepHaIbI,
KpPaCKH, CTEKJIO, KEPaMUKa.

Matepuaibl Juisd JIEeKTpOHUKHW. HaHOTEXHOIOT NN

XuMHUg B CEIbCKOM  Xo3siiicTBe.  OpraHudeckue
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U MUHEpaJbHbIE YA0OpEHUSI.

1| XumMuss U®  300pOBbE  4YENOBEKA:  IPaBHIIA 1
UCITOJIb30BAHUS  JIEKAPCTBEHHBIX IIPENAPaTOB;
IIpaBuIa 6e30macHoOro UCIIOJIb30BaHUS
npenapaToB ObITOBOM XMMUHU B MOBCETHEBHOM
KU3HU
[Moaroroska k k\p B popmare EI'D (wacts 1) 1P
[Moaroroska k k\p B popmare EI'D (uacts 2) 1P
1P | UtoroBast koHTpobHas paboTa Hroropas kouTposbHas padora B popmate EI'D 1P
Hrorosas koHTpoJibHAs paboTa B popmate EI'D 1P
AHaU3 UTOTOBOM KOHTPOJIBHOM pabOTHI 1P

1 g B Hegemr0, Bcero 35 4,

U3 HUX 3 4 — pe3epBHOE BpeMs

3 u B Hexe10, Bcero 105 4,
n3 Hux 10 g4

— pe3epBHOe BpeMst

VYpoBeHb 00yueHus

[IpakTuueckue paboTh

KoHnTtponbsHbie paboThl

bazoBb1it

3

3

YrnyOneHHsbli

8
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