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MoaenbHasi CHHXPOHM3MPOBaHHAs padoyasi mporpamMma
0a30BOT0 M yIrJay0JEéHHOTO U3yYeHHS NMpeaMeTa « XuMHUA»

(10-11 knacen)

MHNOACHUTEJIBHASA 3AIIMCKA

MogenbHasi CHHXpOHU3UPOBaHHAs paboyas mporpamMma 6a30BOro U yriryOJIEHHOTO
uzydeHus: npeamera «Xumus» B 10-11 kimaccax paspaborana Ha ocHoBe Pabounx
nporpaMm cpefaHero oOmiero oOpa3oBaHus 1O XUMUU (0a30BBIM  ypOBEHB,
yrayONnEéHHBI  YpOBEHB), OJOOpPEHHBIX pelIeHHeM  (eAepalbHOTO  y4eOHOo-
METOIMYECKOro 00beIMHEHUs 10 o01IeMy oopazoBanuto ot 29.02.2022r., mpoTOKOI
7/22, cocraBiaeHHBIX Ha ocHOBe MDenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03
«O6 o6OpazoBanuu B Poccuiickoit ®eneparuuy», TpeboBanuii K pe3yiabTaTam
OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHOM MpOorpaMMbl CpeHero oluiero oopa3oBaHus,
IpencTaBlieHHbIX B DejiepaibHOM TOCYIapCTBEHHOM OOpa30BaTEIbHOM CTaHIApTe
cpenHero oduiero oopasoBanus, (YTBep>KIAEH MpruKkazoM MUHHCTEpCTBa 00pa30BaHUS
u Hayku Poccuiickoin ®enepanun ot 17 mas 2012 r. Ne 413, ¢ usmenenusamu ot 12
arycra 2022 r.), ¢ yu€tom «KoHmenmuu mnpenojaBaHus ydeOHOTO mMpeaMera
«Xumus» B 00pa3oBarelbHBIX  opranuzanusx  Poccuiickoit ~ denepanmu,
peanu3ylonMX OCHOBHbIE 00IIe00pa3oBaTe/ibHbIE MPOrpaMMbly»  (yTBEpKAcHA
Pemennem Komnerun Munnpocsemenust Poccuu, nporokon ot 03.12.2019r. Ne T1K-
4BH) u (denepanbHON paboueil nporpamMmbl BocnuTaHus. OCHOBY IOAXOJ0B K
pa3paboTKe MOJENBHON CHUHXPOHU3UPOBAHHOW paboueil mporpaMMbl 0a30BOro
yrayOnénHoro usydeHus npeamera «Xumus» B 10-11 kmaccax, K OmpeneseHuro
oOmelt crpateruu oOy4eHHs, BOCIIUTAHUS M Pa3BUTHUS OOYyHArONIMXCS CPEICTBAMHU
y4eOHOTO TpenMera «XuMHus» Ha 0a30BOM YPOBHE COCTABWIIM KOHIIETITYaJIbHBIC
nonoxkeaust DI'OC COO o B3auMOOOYCIIOBJIEHHOCTU IIeJiel, COJepIKaHus,

pe3yiabTaTOB O00y4YeHHss M TPeOOBaHWM K YPOBHIO TOJITOTOBKH BBITYCKHHUKOB.
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W3ydyenne mpenmera, peamuzyemMoe B yCIOBUAX UG (depeHIMPOBAHHOTO,
npopuabHOrO  O0y4YeHMs, TpU3BAaHO  obOecneduTh  00IIe00pa30BaTEIbHYIO
U OOIICKYJbTypHYIO TMOJATOTOBKY BBIITYCKHHKOB IIIKOJIBI, HEOOXOAUMYIO IS
ajanTayy UX K OBICTPO MEHSIOIIUMCS YCIOBHUSIM JKU3HU B COIUYME, a TAKXKE IS
NPOAODKCHUsT OOY4YeHHs] B CPEIHUX CHCIHANBHBIX W  BBICIIHX  y4YeOHBIX

opraHu3anusax, B KOTOPbIX XUMUS ABJIACTCA OI[HOI71 N3 IPUOPUTCTHBIX TUCHHUILINH.

B cooTBeTCTBUMM C MaHHBIMU TOJIOKEHUSIMU MOJI€JIbHAs CUHXPOHU3UPOBAHHAS
pabovass mporpamma cpeaHero ooOmiero o0pa3zoBaHus  (0a30BBIM  YPOBEHB):
yCTaHaBJIMBaeT  o00s3aTenbHOe  (MHBApUAHTHOE)  MPEIMETHOE  COJEp’KaHHE,
OTpeNeIsieT KOJMYECTBEHHbIE M KAYECTBEHHBIE €r0 XapaKTEPUCTUKH Ha KaXKJIOM
JTare U3Y4YeHUs] TMpeaMeTa, MPeayCMaTPUBACT MPUHIMUILI CTPYKTYPUPOBAHUS
COJIEpKaHUS U PACIPEAEIICHUS €ro M0 KJaccaM, OCHOBHBIM pa3ziesiaM U TEMaM Kypca;
TaéT TpUMEpPHOE paclpesielieHne Y4eOHBIX YacoB IO TEMAaTHYECKUM pasjeiam,
PEKOMEHAYET MPUMEPHYIO MOCIEAOBATEIbHOCTh U3YUYEHHUs OTACIBHBIX TEM Kypca C
YYETOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JIOTUKHM Yy4eOHOTO
mporecca, BO3pacTHBIX  ocobeHHocTerd  ywammxces 10-11  kmaccoB;  maér
METOAMYECKYI0 HMHTEPHPETAMI0 LeJed U3YyYeHHs MpeIMeTa Ha  YPOBHE:
COBPEMEHHBIX TMPHOPUTETOB B CHUCTEME CpeaHero ooOmiero oOpa3oBaHus,
COJIEPKATEIIbHOW XapaKTEPUCTUKU IJIAHUPYEMBIX PE3YyJIbTaTOB OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMBl  CpeIHEro oOmero ooOpa3oBaHUs (JIMYHOCTHBIX,
METaNnpeMETHBIX, TMPEAMETHBIX), OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABaTEIbHOU
NEATEIbHOCTH YYEHHKA 10 OCBOCHUIO cojepkaHus npeamera. [lo BceM Ha3BaHHBIM
MO3UIIMSIM B TMporpamMMme COOJI0O/IeHa MPEEeMCTBEHHOCTh ¢ Pabodeit mporpaMmoit
OCHOBHOI'0 00111ero 0o0pa3oBaHus Mo XuMuH (s 8—9 kiaccoB 00pa3zoBaTEIbHBIX
opraHu3anuii, 0a30BBIA ypOBeHB).MojenbHass CHHXPOHHM3UPOBaHHAs pabouas
nporpaMma MMeEeT LeJb CUHXPOHH3UPOBATh COJEp)KaHHME Y4EeOHOro MpeameTa s

W3y4YEHHMs IpeaMeTa



«Xumusi» B 10-11 kiaccax B paMkax MyJIbTHIIPOPUILHOTO YIEOHOTO TIJIaHa.

Hemu u 3agaun yuyeOHOro mnpeaMera «XHUMHUS» B COOTBETCTBYIOIIEM pasjielie
IPOrpaMMbl MPEACTABICHBl COBMECTHO, KaK Il 0a30BOTO, mMak u 015 yenyOiéHHo20
yposueii.

B pazgene Ilnanupyembie pe3yibTaThl OCBOCHHSI y4e€OHOTO MpeameTa «XUMUs
CUHXPOHHU3AIMS MPEJCTaBICHA B BUE IOMOJHECHUS K 0a30BOMY YpOBHIO, a8 UMEHHO,
[IpeameTHbIE pe3yNbTaThl, TOCTUTAEMbIE OOYYAIOIMMUCA Ha YriayOJEHHOM YpOBHE
W3yYECHHUs XMMHH, BBIIEICHBI Kypcueom®.

B pa3aciiax COI[Gp}KaHI/Ie Marcpualia H TemaTnueckoe IIAHUPOBAHUC HMCCTCA

BBIH@H@HHBIﬁ MarTrcpuall, I/IMCIOIJ_II/Iﬁ l'IOI[‘-IC]f)KI/IBaHI/Ie2 KaK Ha 6830BOM, TaK W Ha

yIIIyOJIEHHOM YPOBHSX, KOTOPBIM H3y4aeTCs B O3HAKOMHUTEIHHOM IUIaHE W HE
BKJIFOYAETCS B COCTAB MpeAMETHBIX pe3yiibTatoB ocBoeHuss OOII COO.

B pasnene Tematudeckoe IJIaHUPOBAaHUE TMPUHIUIT CHUHXPOHHU3ALUU TPOSBIICH
cleAyronmM o0pa3oM: 4achl HEJEIbHOW HArpy3Ku s yriayOJ€HHOro W 0a30BOTO
YpOBHEM yKa3aHbl TaKUM 00pa3oM, 4TO OJIHa TeMa (OJIMH 4Yac B HEEINI0) €IMHa JIs
JIByX YpOBHEH, a OCTaJdbHBIC JBa 4Yaca W TEMbl HEJACIbHOW HATrpPy3KH IS
yriyOJIEHHOTO YPOBHS YKa3aHbl B CTPOKaxX HUKE W TOJBKO JIJIst 3TOTO YpOoBHA. YacThb
PE3EPBHBIX YacOB MO3BOJIMIA BCTPOUTH HEOOXOIMMOE KOJWYECTBO HacOB B TeMax
U3YUCHUS, a TAK)KE OPTraHU30BaTh M TEMAaTHYECKOE MIOBTOPCHUE KaK Ha 0A30BOM, Tak
Y Ha yrIyOJIEHHOM YPOBHSIX, M1 UTOTOBOE MOBTOpeHUE; B rpadax «KomnuecTBo 4yacos

yKa3aHbl TAaKXKE T€ Yachl, KOTOPHIE B3ATHI U3 pe3epBa (yKazaH CUMBOJI «P»).

'Kypcusom B TekcTe nporpammbl B pasgenax « Llenun n 3agaun», «MpegmeTHble pesynibTaTbl» BblAeNeHbl
3/1EMEHTbI, KOTOpble NpeAcTaBAEHbl A1A U3YYEHUA HA YINYDNEHHOM YpPOBHE.

2[-|0LI,‘-IepKl/IBaHl/Ie nMmeeT matepuman, KOTOprﬁ n3y4yaeTcA B O3HAKOMUTE/IbHOM NJ1aHE U HE BKNIKOYaEeTCA B

cOCTaB nNpeamMeTHbIX pe3ynbrtaTtoB ocBoeHma OOI COO.
I[Ipu dopmupoBanun TeMaTHUYECKOTO IUIAHUPOBAHUS  IPETyCMaTPUBAIOCH

pacmpenesrieHie YacoB BHYTPH TeM W MEXAYy TEeMaMH C Ielbl0 00eCTIeUeHUS
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HEJIENbHOM HArpy3ku A oOydYaromiuxcs, M3y4yalollMX XHMHIO Ha YIUIYyOJIEHHOM
ypoBHe. IlepepacnpeneneHne 4YacoB MeEXIy HEKOTOPBIMHM TEMaMH ITO3BOJIAJIO
COXPAaHUTh TEeMaTHYECKUN yueOHBbIM 00BEM MaTepualia, UCIOJIb30BAHUE PE3ECPBHBIX
4acoB TaKKe OO0ECIeuYnso Haluuuhe Y4YeOHBIX 4YacoB Ha 0000IEHHE, HTOrOBOE
MOBTOPEHUE WU KOHTPOJIb Y4eOHOro martepuana. TakuMm oOpa3oM, CHHXPOHM3ALUS
TEMATUYECKOT O IJIAHUPOBAHUS 0a30BOr0 U YriyOJEHHOTO YPOBHEH M3yUYEHUS] XUMUU
NOJIHOCTBIO COXpaHWJIa COJIEPKATENbHbBIN acleKT nporpammel KypcoB 10-11 kiaccos
IUTSE MYJABTUIPO(UIBHOTO Y4eOHOTO TUIaHa.

JlanHasi mporpamma sIBJISIETCS OPUEHTUPOM ISl COCTaBJICHUSI pabo4YuX Mporpamw,
aBTOPbl KOTOPBIX MOTYT NPEMIOKUTH CBOM NOAXOA K CTPYKTYPUPOBAHUIO H
MOCJIEIOBATEIbHOCTH M3y4eHUs Y4yeOHOro Marepuana, a Takke CBOE BHUACHHE
OTHOCUTEJIBHO BO3MOXHOCTH BbIOOpa BapHATHUBHOW COCTABIIAIONICH COAEpKaHUs
npeaMeTa JONOJHUTENBHO K 00s13aTeNIbHOM (MHBApUAHTHOM )YaCTH €ro COEepKaHUs B
pamMKax pe3epBHBIX 4YacoB. Pe3epB y4eOHOro BpeMEHM pEKOMEHAYEeTCS IJis
pealM3allid  aBTOPCKUX TMOAXOJOB K HCIOJB30BAaHUIO pa3HOOOpasHBIX (opM
OpraHu3aluy yueOHOro Mmpolecca.

IIpn peanusanum padoyeid mporpamMmbl HCHOJb3YyeTcsi 000pyJA0BaHUe,
nojaydeHHoe B pamkax @enepaiabHoro npoekra «lludposas odpasoBaresibHaA
cpega», a TaKiKe pecypchbl IEHTpa o00pa30BaHUS €CTECTBEHHO-HAYYHOH M
TEXHOJIOTHYeCKOi HampaBieHHocTell «Touka pocra» Ha 0asze I'BOY auueii
(3xonomuueckuin) c.Ucakibl.

OBHIAAXAPAKTEPUCTUKAYYEBHOI'OITPEIMETA «XUMMUSD»

XuMmuueckoe 00pa3oBaHHE, IOJIy4Ya€MOE€ BBIMYCKHUKAMU CpPEJHEU IIKOJIBI,
SBIIIETCS HEOTHEMJIEMOM YacThi0 X 0OpazoBaHHOCTH. OHO CIY)KHT 3aBEpIIAONUM
ATAliOM peau3alii Ha COOTBETCTBYIONIEM €My 0a30BOM YpOBHE KITFOUEBBIX
LEHHOCTEW, MPUCYIIUX IIEJIOCTHOM CHUCTEME XUMHUYECKOro oO0pa3oBaHusi. OTH
LIEHHOCTU KacaloTCs MO3HAHUs 3aKOHOB MPUPOJIbI, POPMHUPOBAHHSI MUPOBO33PEHHUS U
oO11Iei KyJIbTYphl YEOBEKa, a TaKXKE€ AKOJOTMYECKH OOOCHOBAHHOTO OTHOILICHHS K

CBOEMY 3JI0POBBIO U MPUPOJHOMU cpene. Peannsyercs xumudeckoe o0pa3oBaHue



yYaIuXcs CPeHEH KOl CPEACTBAMH YUEOHOTO MpeAMeTa « XUMUS, COAepKaHUE
U TOCTPOCHHUE KOTOPOTO OIpPEACNICHbl B MporpaMMe ¢ y4€ToM crhelupuKd HayKu
XUMUH, €€ 3HAYCHUs B MO3HAHUM MPHUPOABI U B MaTepUaIbHOM JKU3HU 0OIlIECTBa, a
Takke ¢ Y4ETOM OOIMX IeJe W MPHUHIMIIOB, XapaKTEPU3YIOUINX COBPEMEHHOE
COCTOSIHME CHUCTEeMBbI CpenHero obmiero oOpaszoBanus B Poccuiickoii denepanumu.
Tak, nHampumep, mnpu (OPMUPOBAHUHU COJCPKAHUA MpeaMeTa «XHMHsD) YUTEHBI
CJIEIIOLHUE MOJIOKEHUS O cielU(pUKE U 3HAUCHUN HAYKU XUMUU:

XUMHUSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HIrpaeT ocoOylo poJib B
COBPEMEHHOW LIMBUIIM3ALMHU, B CO3JAHUH HOBOW 0a3bl MaTepuaibHOU KynbTypsl. OHa
BHOCUT CBOHM BKJaJ B (OPMHPOBAHHE PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, B
CO3/1aHHE€ LEJIOCTHOTO TMPEACTaBICHUS 00 OKpYXalolUleM MHpE KaK O €IUHCTBE
NPUPOABl U YeJIOBEKa, KOTOpoe (OpMHUpPYETCSs B XMMUU Ha OCHOBE NOHUMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHHS B3aUMOCBSA3U MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMU 00JIACTIMH MPUMEHEHUS.

CoBpemeHHass XUMMHS KaK Hayka co3uJaTelbHas, Kak HayKa BBICOKHX
TEXHOJIOTMI HampaBlieHa Ha pelleHUe II100abHBIX MPOOJIeM YCTOMUMBOTO pa3BUTHSA
YEJIOBEUECTBA —  CBIPHEBOM, DHEPreTUUECKOM, THILEBOM, HKOJOTHYECKON
0e30macHOCTH M OXpaHbl 37I0pOBbsl. TeCHO B3aMMOJEHCTBYS C JAPYTHMH
€CTECTBEHHBIMU HayKaMH, XMMHUS CTaja HEOThEMJIEMOM YacCThI0 MUPOBOW KYJIbTYPHI,
HEO0OXOIUMBIM YCIIOBUEM YCIIEUTHOTO TPYAA U AKU3HU KaXK]JIOTO WieHa 0011ecTBa.

B cootBerctBUM ¢ obmumu nensmu u npuHimnamu COO copepkaHue mpeameTa
«Xumus»  (10-11  kmaccel, 0a30BBIii  ypOBeHb M3Yy4eHHsI) OPHUECHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOATOTOBKY 00YUaIOIIUXCs, HEOOXOMMYIO
UM IS BBIPAOOTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEUIHOTO BKJIIOYEHUS B
KHU3Hb COLMYMa, MPOJIOJKEHUSI 00pa30BaHus B Pa3IMUHbIX 00JIaCTAX, HE CBSI3aHHBIX
HEIMOCPEACTBEHHO C XUMHUEH.

CocrapnsiomuMu — npeamMeta  «XUMHUS»  SBISIOTCS  0a30Bble  KypChl  —

((OpFaHI/I‘leCKaH XUMUA» H <<O6H13}I N HCOpPraHru4dcCkKasd XHUMHUA», OCHOBHBIM
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KOMITOHEHTOM COJIEp’KaHUs KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOM HayKH: cHCTeMa
3HAHUI N0 HEOPraHMYeCKOW XMMHUM (C BKJIIOYEHHUEM 3HAHUU U3 OOIIeH XUMHH) U
opranndeckon xumuu. DopMHpOBaHHME NaHHOW CHUCTEMBl 3HAHUW IIPU HU3YYEHUU
npeaMeTa 00ecrneyrnBaeT BO3MOKHOCTh PACCMOTPEHUS BCET0 MHOT0OOpa3us BEIIECTB
Ha OCHOBE OONIMX IMOHSATUH, 3aKOHOB W Teopuid xumuu. CTpyKTypa cOAepKaHus
KypcoB — «Oprannyeckas xumus» u «OOmas W HeopraHuveckas XUMUsD»
chopMUpOBaHa B MpoOrpaMMme MO XUMHM Ha OCHOBE CHCTEMHOIO MOAXO0Aa K
M3YUYEHUI0 Y4yeOHOro Marepuaiga U OOyCIIOBJI€HA HCTOPUYECKH OOOCHOBAHHBIM
pa3sBUTHEM 3HAHUW Ha OIPENEIEHHBIX TEOPETUYECKUX YpOBHAX. B Kypce
OPraHUYECKON XMMHUHU BELIECTBA PACCMATPUBAIOTCA HA YPOBHE KIIACCUYECKON TEOPUHU
CTPOECHHUSI OPTaHMYECKHX COCIMHEHMM, a TAaKKE€ Ha YPOBHE CTEPEOXMMHYECKHX H
AJIEKTPOHHBIX TPEACTABIEHUN O cTpoeHuu BemiecTB. CBeleHUA 00 HU3y4yaeMbIX B
Kypce BEIIECTBAaX JAAalOTCs B PAa3BUTUM — OT YIJIEBOAOPOJAOB 1O CIIOKHBIX
OMOJIOTUYECKH aKTUBHBIX COEIUHEHUH. B Kypce opraHM4ecKoll XUMHUHU MOTydaroT
pazButue chopMHpOBaHHBIE Ha YPOBHE OCHOBHOIO 00mero o0pa3oBaHus
MEPBOHAYAJIbHBIE MPEJICTABICHUS O XUMHUYECKOM CBS3M, KIACCU(PUKAIMOHHBIX
IIPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON
peaKuuu.

B npenmere «Xumus» 6a30BOr0 ypoOBHS pacCMaTpUBACTCS N3YUCHHBIM HA YPOBHE
OCHOBHOTO 00111ero oOpa3oBaHMs TEOPETUUYECKUI Marepual U (PaKTOJIOTHYECKHE
CBEJICHUS O BEIIECTBaX U XUMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce «Oo01mas
Y HEOPraHWYecKasi XUMUs» 00yHaroIIUMCs MPEAOCTABIIAETCS BOZMOXHOCTh OCO3HATh
3HaYeHUE TEPUOUYECKOr0 3aKOHa C OOILIETEOPETHUECKUX M METOAOJOTHYEeCKHX
NO3ULMH, TIIy0XKe MOHSITh UCTOPUYECKOE M3MEHEHUE (DYHKIMM 3TOro 3aKoHa — OT
00o001maronie 10 OOBSICHSIONEH W MPOTHO3UPYIOIIeH. Ennnas cuctema 3HaHHWM O
BAKHEMIIMX BEUIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U NPUMEHEHUH, & TAKXKE
0 XHMHMYECKHX PEaKIUsAX, HMX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKAHUs

nomonHsieTcss B kypcax 10 m 11 kjaccoB sneMeHTaMu COACPIKAHUS, WMEIOIIUMHU
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KyJIbTYpPOJIOTHUYECKUN M TPUKIAAHOM XapakTep. OTH 3HAHUSA CIOCOOCTBYIOT
MOHUMAaHWIO B3aWMOCBSI3M XHMHHW C JIPYTUMHU HayKaMH, PAacKphIBAalOT €€ poJib B
MO3HABATENIbHON M  TPAKTHUECKON JIEATEIbHOCTH YEIOBEKa, CHOCOOCTBYIOT
BOCTIMTAHUIO YBOKCHHS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHH U MPAKTHUUECKUX
MIPWIOKEHUN XWMHH, IOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO H
JUYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XUMUEH, KPUTHIECKH OCMBICITHBATh
uHbOpMAIIMI0O U NOPUMEHATh €€ Uil  TONOJHEHUS  3HAaHUW, pelIeHUs
WHTEJUICKTYJIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIeA0BaTebekuX 3amad. ComeprkaHue
ydeOHOrO rmnpeameTa «XUMUS» JAaHHOTO YPOBHS H3Y4YEHHUS OPUEHTUPOBAHO Ha
dbopmupoBaHrue y OOy4YalOMIMXCSd MHPOBO33PEHUYECKOW OCHOBBI JJIsi TOHMUMAaHHS
bunocodckux wumel, TaKUX KaK: MaTEepPHAIbHOE EIWHCTBO HEOPTaHHMYECKOTO U
OpraHUYeCcKOT0 MHpa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB HUX COCTaBOM U
CTpPOSHHEM, TTO3HABAEMOCTh MPHUPOJHBIX SBICHUN MyTEM SKCIICPUMEHTA M PEIICHUS
IPOTUBOPEYMM MEXKIYy HOBBIMU (DaKTaMU W TEOPETHUECKHUMH MPEANOCHUIKAMH,
OCO3HaHHWE POJIM XMMHH B PEIICHUH HKOJOTHYECKUX IMpoOJieM, a Takke Mpoldsiem
COCpeKEHUST DHEPTeTUYECKUX PECYypCOB, CBIPbS, CO3MaHHMS HOBBIX TEXHOJOTHHA U
MaTepHayoB.

B mutane pemienust 3a1a4 BOCIIUTAHUSI, PA3BUTHUS U COIMATIM3AIUUA O0YyUYarOIIUXCS
NPUHATBIC TPOTPAaMMON IO XWMHH TOIXOJbI K OIPEACIICHUIO COACPXKAHUSI W
MOCTPOEHUsT TMpeaMeTa MPeayCMaTpuBalOT (OpPMHUpPOBAHWE y  OOYydYarOIIMXCS
YHUBEPCAIBHBIX YYCOHBIX JCHCTBUH, UMEIOMNX 0a30BOE 3HAYCHHE JJIS Pa3TMIHBIX
BUJIOB JICSATEIBLHOCTU: PpEIICHUS MpoOJieM, TIOMCKa, aHaiu3a U 00pabOTKH
uHopMaIuu, HEOOXOAMMBIX [JIi TNPUOOPETEHHUS OIbITa MPAKTUYECKON U
UCCIICIOBATEIBLCKON ACATEIIPHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B IIO3HAHUH XUMHH.

XVMHsI Ha yPOBHE YIJIYyOJE€HHOTO M3y4YeHHs 3aHHMAcT Ba)KHOE MECTO B CHCTEME
€CTEeCTBEHHO-HAy4YHOro oOpa3oBanus ydammxcs 10-11 kmaccoB. W3zydenue
npeaMeTa, pealu3yeMoe B yCIOBUSX UG GEpeHIMPOBAHHOTO, MPOPUIHHOTO

o0yueHusi, MpU3BAHO oOOecneyuTh 00IIe00pPa30BaTEIbHYI0 U OOIIEKYJIBTYPHYIO
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IOJATOTOBKY BBIIYCKHHUKOB IIKOJbI, HEOOXOAUMYIO I aJanTalii MX K OBICTPO
MEHSIOLIMMCS YCIIOBUSM JKU3HU B COLIMYME, a TAKXKE JJIsl POJIOJKEHUSI 00yUYEHUS B
OpraHm3aiusXx npodecCHOHATHLHOTO 00pa30BaHUs, B KOTOPBIX XHUMHS SBISCTCS
OJTHOM M3 MPUOPUTETHBIX JAWUCUUIUIMH. B mporpaMMe no XUMHM Ha3HauyeHHUE
npenMera «XuUMHUS» TOMydaeT MOAPOOHYI0 HHTEPHPETAUI0 B COOTBETCTBUU C
ocHoBononaramuMu - nonoxenussMu  PI'OC COO o B3auM00OyCIOBIEHHOCTH
Lesel, coaepxKaHusl, pe3yJbTaToB 00y4eHHUsI U TPeOOBaHUN K YPOBHIO MOATOTOBKU
BBIMYCKHUKOB. CBHIETEIHCTBOM TOMY SIBJISIFOTCS CIEAYIOIIUE BBINOJHACMBIC
IpOrpaMMOi 10 XUMUU (PYHKIIMH:

MH(POPMAIIMOHHO-METONYECKAs], peau3alus KOTOpOi O0ecreunBaeT MOoJIydYeHHe
MPEICTAaBICHNS O LETSAX, COACPKAHUM, OOIIeH CTpaTerui O0ydeHHUs, BOCIUTAHUS H
pa3BUTHUSL 00YYAIOIIMXCS CPEACTBAMHU MPEAMETA, U3Yy4aeMOIr0 B paMKaX KOHKPETHOTO
npodus;

OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTopas IpelycMaTpUBaeT  ONpeAeIeHHUE:

NPUHLIKIIOB CTPYKTYPUPOBAHUS U MOCJIEI0BATEIbHOCTH U3yUEHUS yueOHOTro
MaTepuana, KOJHUYEeCTBEHHBIX U KaUeCTBEHHBIX €T0 XapaKTePUCTHK;

HOJIXOJ0B K (POPMHPOBAHUIO COJECPKATEIBHON OCHOBBI KOHTPOJII W OLEHKU
00pa30BaTeNbHBIX JOCTIKEHUH OOYyYaloNMXCs B paMKaxX HTOTOBOM aTTeCTalld B
(opMe enHOTO roCyJapCTBEHHOTO 3K3aMeHa M0 XUMHUHU.

[Iporpamma asist yrioyOI€HHOTO U3YUYSHUS] XUMHHU:

yCTaHAaBJIMBAET HMHBAPUAHTHOE IMPEIMETHOE COAEp)KaHUE, 00s3aTerabHOe IS
M3YYEHHUS B paMKax OTIEIbHBIX Npoduiei, mpeaycMaTpuBaeT paclpeneieHue |
CTPYKTYpUPOBAHUE €r0 MO KiaccaM, OCHOBHBIM COJEPKATEIbHBIM JIMHUSAM/pa3ienam
Kypca,

naéT MpUMEpPHOE paclpelesieHue Y4eOHOro BpEMEHH, PEKOMEHIYEeMOIro JUIs
U3YYECHUS OTIIEIBHBIX TEM;

npenaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh M3yUeHHUsl y4eOHOro MaTepuaia ¢

YYETOM JIOTUKH IIOCTPOEHUS KypCa, BHYTPUIIPEAMETHBIX U MEXITPEAMETHBIX CBA3EH;
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Ta€T METOJUYECKYI0 HHTEpPIpETalrio LeJled W 3aJad M3y4YeHHs MpeaMeTa Ha
yIriyOJEHHOM YPOBHE C y4E€TOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHETrO
obOmero  oOpa3oBaHUs,  COJEPKATCIIBHOW  XapaKTCPUCTUKH  IUIAHUPYEMBIX
PE3yJIbTATOB OCBOEHHUSI OCHOBHOW 00pa3oBaTeNIbHOM MpPOrpaMMbl CPEIHETO OOIIEro
oOpa3zoBaHusl (JINTUHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TaKKe C y4ETOM
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHBIX JCUCTBUI 00YyYaromerocs mo OCBOCHUIO
coJiepKaHus peIMeTa.

ITo BceM mo3umMsIM B TIPOTpaMMe TI0 XUMHUHU MPEAYCMOTPEHA MPEEMCTBEHHOCTD C
oOy4yeHHeM XHMHHM Ha ypOBHE OCHOBHOTO oOmiero obOpazoBanus. [Iporpamma 1o
XUMUHU CIY>KAT OPUEHTHPOM JUIsl COCTABJICHHSI aBTOPCKUX padodMx Mporpamm. 3a
npejeaaMyd YCTaHOBIIGHHOM MporpaMMOM MO XUMHM 00s13aTelIbHON (MHBApUAHTHOM)
COCTABJISIIONIECH COepKaHUs YU4eOHOro mpeaMera «XUMHs» OCTaéTCsl BOBMOXKHOCTD
BBIOOpAa €ro0 BAapUATHBHOM COCTAaBISIONIEH, KOTOpas [OJDKHA OMNpENeNsiaThCs B
COOTBETCTBUHM C HalpaBJICHUEM KOHKPETHOTo mnpoduias oOydeHus. ABTOpamu
pabouux TporpaMM MOKET OBbITh MPEMIOKEH WHOM TOJXO0Jl K CTPYKTYPUPOBAHHIO
y4eOHOT0o Matepualia U MocleI0BaTeIbHOCTH €r0 M3YUeHHMs, CBOE BUJICHHUE MyTeH U
CrIoco00B (POPMUPOBAHUST CUCTEMBI TIPEIMETHBIX 3HAHUM, YMEHUN U BUJIOB yUeOHOM
NEATEIbHOCTH, a TaK’KE€ CUCTEMbI CITIOCOOOB U METOJUYECKUX MPUEMOB MO Pa3BUTHIO
¥ BOCIIUTAHUIO 00YYaIOIINXCS.

B cooTtBetrcTBHM ¢ KOoHUENTYyanbHbIMU NOJIOXKEHUSIMU PI'OC COO o Ha3zHaueHUH
npeaMeToB 6a30BOT0 W YriayOJIEHHOTO ypoBHEW B cucteme auddepeHIInpoBaHHOTO
oOyueHHsI Ha YypOBHE cpeaHero oOmero oOpa3oBaHUS XHUMHSI Ha YpPOBHE
yrIIyOJIEHHOTO M3y4YeHUsS HANpaBJIeH Ha pealu3alfio MPEeeMCTBEHHOCTH C
MOCJICAYIOIIMM 3TAlOM TOJYyYEHHUS] XMMHUYECKOro 00pa30BaHUs B paMKaxX W3YyUYCHHUsI
CHEIUATbHBIX E€CTECTBEHHO-HAYYHBIX W XHMHYECKUX JUCHIUIUIMH B By3ax |
OpraHu3aNMsIX CpeHero nMpodeccuoHamsHOTO 00pa3oBaHusl. B 3Toil cBsI3n n3ydeHHE
npeaMera «XUMHUS» OPUEHTUPOBAHO TNPEUMYILIECTBEHHO Ha pacllupeHue u

yrayOJaeHne TEeOpEeTHYECKOW W MPaKTUYECKOW MOATOTOBKUA — OOyYaroIIuxcs,
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BBIOpABIIMX OMNpeAeT€HHbIN Tpoduib o0ydeHHs, B TOM YHCIEe C MEePCIEeKTHUBOM
NOCJIEAYIONIETO  MOJYYeHUS XMMHYECKOro oOpa3oBaHHUS B  OpPraHHU3alUsax
npodeccuonanmbHOro obpaszoBanmsi. B cBere TtpeboBanuit DPI'OC COO «k
IUTAaHUPYEMBIM pe3yJbTaTaM OCBOCHMS OCHOBHON 00pa3oBaTEbHOW MPOTrpaMMBI
cpenHero ooOmero oOpa30BaHMS H3Y4YEHUE MpeaMeTa «XHUMHUsSD OpPHEHTHPOBAHO
TaK)K€ Ha PEIICHUE 337a4 BOCIHTAHMS U COLMAIBHOIO Pa3BUTUSA O0YyYarOIIMUXCS, HA
dbopMHpoBaHrE Y HUX OOIIEHHTEIUICKTYaIbHBIX YMEHUMN, YMEHUN palMoHaIN3aluu
y4yeOHOrO Tpyda ¢ OOOOIIEHHBIX  CHOCOOOB  JAEATEIBHOCTH, HUMEIOIIUX
MEKIMCUUILUIMHAPHBIA, HAAPEIMETHBIA XapaKkTep.

XuMHsI HA YPOBHE YTIyOJIEHHOTO W3Y4YEHHS BKIIIOYAET YriayOJIEHHBIE KypChl —
«Oprannyeckas xumusi» 1 «OO1mas u Heopranuyeckas xumus». [lpu onpenenennu
MOJIX0JIOB K OTOOPY M CTPYKTYPHOM OpraHM3aliuu COJIepKaHHs 3THX KypCOB B
MporpaMMe Mo XMMHUHU 3a OCHOBY MNpUHATHI nonoxkeHusa GI'OC COO o paznuuusx
0a30BOro M YriIyOJIEHHOTO YPOBHEN M3YUEHHUS ITpEeIMETa.

OcHoBy comepxaHusi KypcoB «Opranmdeckas xumus» u «OOmas #u
HEOpPraHUYeCKasi XUMUsSD COCTaBIISIET COBOKYITHOCTh MPEJAMETHBIX 3HAHUN U YMEHUH,
OTHOCSIIIUXCS K 0a30BOMYy YpOBHIO H3Yy4YEeHMsI NIpeaMmeTa. JTa CUCTeMa 3HaHUHN
MOJIy4aeT OMNpeAeIEHHOE TEOPETUUYECKOE JOIMOJHEHHE, MO3BOJIAIOIIEE OCO3HAHHO
OCBOUTH CYIIECTBEHHO OosbIuii 00BEM (akTojmornueckoro wmarepuana. Ha
yrayOia€HHOM — YpOBHE — W3Y4eHHMs  IpeaMera  obOecriedeHa  BO3MOXKHOCTD
3HAYUTEIBHOTO YBEJIMYEHUsI 00BbEMA 3HAHUNW O XMMUYECKUX JIEMEHTaX U CBOMCTBAX
WX COCIMHEHUN Ha OCHOBE PACIIUPEHUS U yTIyOJeHUs MPEACTABICHUN O CTPOCHHUH
BEILIECTBA, XUMHUYECKOM CBSI3M MW 3aKOHOMEPHOCTAX MPOTEKAHUS PEaKLHi,
paccMaTpUBaeMbIX C TOYKH 3PEHUS XUMHUYECKOM KHHETUKHM U TEPMOJAMHAMUKHU.
N3yuenne mnepuoanueckoro 3akoHa H Ileproanveckor CHCTEMBI XHMHUYECKHX
AJIEMEHTOB 0Aa3UPYETCs HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPE/ICTABICHUAX O
CTPOCHHH aTOMa. XUMHUYECKas CBSI3b OOBICHSICTCS C TOUKU 3PEHUS SHEPTETUUECKUX

W3MEHEHUN TMpH €€ 00pa30oBaHMM U pa3pyLIEHUH, a TaKKe C TOYKH 3pPEHUS
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MexaHu3MoOB e oOpaszoBanus. l3ydeHue THUIMOB  peakUuil  JOMOIHSIETCS
dbopMHpOBaHKEM TPEJICTABICHUN 00 3JIEKTPOXUMUYECKHUX MPOIECCaX U DJIEKTPOJIU3e
pacIuIaBoOB M PacTBOPOB BEHIECTB. B Kypce OpraHM4ecKo XMMHM MPU PACCMOTPEHUU
PEaKIMOHHON CIIOCOOHOCTU COEIMHEHUN yaenseTcss 0co00e BHUMaHUE BOmpocaM 00
AMEKTPOHHBIX d(DPeKTax, 0 B3aMMHOM BIUSHUU aTOMOB B MOJICKYJIaX U MEXaHU3Max
peakumii. Ocoboe 3Ha4Y€HHE HMEET TO, YTO Ha COAEpP)KAHHWE KYpCOB XHUMHH
yIayONEHHOTO YPOBHSI U3YUYEHUS JJIA KJIACCOB OMpeneiaEHHOro npoduis (rIaBHbIM
00pa3oM Ha UX CTPYKTYpPY U XapakTep AOMOJHEHHUM K 00IIei cucTteMe MpeaIMeTHBIX
3HAHWI) OKa3bIBAIOT BIUSHUE CMEXKHBIE MPEAMETH. Tak, HampuMep, B COJECpPKaAHUU
npeaMeTa JJisi KJIAcCOB XMMHUKO-(PU3nyeckoro mpoduss O0OoJblIoe 3HaYyeHue OyIyT
HMMETh AJIEMEHTHI y4eOHOro MaTepuaia o ooumiei xumuu. [Ipu nuzyuenun npeamera B
JTAHHOM CJIy4ae akIeHT OyJeT cjieiaH Ha OOIIHOCTh METOJOB MO3HAHUs, OOIIHOCTh
3aKOHOB M TEOpUM B XUMUU U B (PU3MKE: aTOMHO-MOJEKYJSpHAs Teopus
(MonekymsipHasi Teopusi B (PU3MKE), 3aKOHBI COXPAHEHUS MAaCChl M SHEPTUHU, 3aKOHBI
TEPMOJAUHAMHUKH, BJEKTPOJIN3a, MPEICTABICHUS O CTPOEHUU BEHIECTB M Apyroe. B
COJICp’)KaHUM TpeaMeTa JJisl KJIACCOB XHMMMKO-OMOJIOTMYECKOro Mpoduist OOIbIIni
yAENbHBIN BeC OyJeT UMETh OpraHnveckas XuMus. B 3ToM ciyuyae mpenocTaBiseTcs
BO3MOXKHOCTh /I 00jiee 00CTOATEIHLHOTO PACCMOTPEHUSI XUMUUYECKOM OpraHu3aiuu
KJIETKH KaK OMOJIOTHYECKOU CHCTEMBI, B COCTaB KOTOPOUM BXOJAT, K MPUMEPY, TaKUE
CTPYKTYPHBIE KOMITOHEHTHI, KaK JIUMU/IBI, OCJIKH, YIJIEBOJIbI, HyKJIEHHOBBIC KUCIOTHI
u apyrue. IIpu 3TOM 3HaHMSA O COCTABE U CBOMCTBAX MPEACTABUTEIECH OCHOBHBIX
KJIACCOB OPraHMYECKHX BEILIECTB CIyKaT OCHOBOM JJIsi HM3Yy4YEHUS CYIIHOCTH
mpoiieccoB (poToCUHTE3a, ABIXaHUS, TTUIIICBAPCHHUS.

B nmane ¢QopmupoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHHUS
0OIlIEHAYYHBIX METOJIOB MO3HAHUSA U OMNbITa MPAKTUYECKOTO MPUMEHEHHS] HayUHbBIX
3HAHWN wW3ydeHue npenMera «XuMHUs» Ha YriayOn€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBA3SX C Y4YeOHBIMH TMpeAMETaMH, BXOJSIIMMH B COCTaB

npenMeTHeIXx obnacteil «EcrecTBeHHOHayuyHBIEe TpeaMeTs», «MaremaTuka W
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uHpopmaTiKa» U «Pycckuii A3bIK U IUTEpaATypay.

[Ipu nzydyeHun yueOHoro npeamera « XumMus» Ha yriryOJI€HHOM YpPOBHE TakKe, Kak
Ha YpPOBHE OCHOBHOTO W CpEIHEro oOImiero ooOpasoBaHusi (Ha 0a30BOM YypOBHE),
3a/layedl TMEepBOCTENEHHON 3HAYMMOCTH sBIAEeTCS (OPMHPOBAHHE OCHOB HAyKH
XUMHUHU KaK 00JIACTH COBPEMEHHOIO E€CTECTBO3HAHHUSA, NMPAKTHYECKOW JEATEIbHOCTH
YEJI0BEKA U OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTYphl. Pemenne 3Ton 3agaun Ha
yriayOnEHHOM ypOBHE M3yUYEHUS MpeAMETa MperoaraeT pealus3aluio Takux Lenei,
KaK:

(opMHpOBaHKE IPEICTABICHUIA:

O MaTepUaJbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SIBIICHUI
MPUPOJBI, O MECTE€ XMMHH B CHCTEME E€CTECTBEHHBIX HAyK W €€ BeAylled poJid B
00eCneYeHnn YCTOMYMBOTO pa3BUTHS UEJIOBEUECTBA: B PEIICHUU MpoOJIeM
AKOJIOTUYECKOM, YHEPreTUYECKON 1 MUILEBON 0€30MaCHOCTH, B Pa3BUTUU MEIULIMHBI,
CO3/IaHMM HOBBIX MATE€pPUAJIIOB, HOBBIX HCTOYHUKOB JHEPruu, B OOECIEeUeHUU
paloOHaIBHOIO MPUPOJOTONIb30BaHMs, B (POPMUPOBAHUU MHUPOBO33PEHHUS M OOIIEH
KYJBTYpbI YEJIOBEKA, @ TAK)KE IKOJOTMYECKH OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOJHOM CPELE;

OCBOCHHME CHCTEMBI 3HAaHHM, JIEKAUIMX B OCHOBE XMMHUYECKOM COCTaBIISIOLIEN
€CTECTBEHHO-HAYYHOM KapTUHbI MHpa: (yHIAMEHTAIbHBIX TOHATUNA, 3aKOHOB H
TEOpPUA XUMHUHU, COBPEMEHHBIX MPEJCTABICHUN O CTPOEHUU BEUIECTBA HA PA3HBIX
YPOBHSIX  —  arTOMHOM,  HOHHO-MOJIEKYJIIDHOM,  HAJMOJEKYJSIPHOM, O
TEPMOJIMHAMUYECKUX U KUHETHUYECKHX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHYECKUX
peakuuii, 0 XUMHUYECKOM DPAaBHOBECHUH, PACTBOpAX M JUCIEPCHBIX CUCTEMaX, 00
oOILIMX HAYYHBIX PUHIIMIAX XUMUYECKOTO IPOU3BOJICTBA;

(dopMupoBaHrue y OOyYaroOImIMXCS OCO3HAHHOTO MOHUMAaHUS BOCTPEOOBAHHOCTU
CHUCTEMHBIX XHUMHUYECKUX 3HAHUN Il OOBSACHEHHS KIIOYEBBIX HIEH M Mpoliem
COBPEMEHHOM XUMHUH, 11 OOBSACHEHHS M MPOTHO3UPOBAHUS SIBIICHUW, UMEIOIIUX

€CTECTBEHHO-HAYYHYIO0 TPHUPOY; TPAMOTHOTO PEIICHUS NPOOJIEeM, CBS3aHHBIX C
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XMMHEN, MPOTHO3ZUPOBAHMS, aHaln3a U OLUEHKU C IO3ULUN DKOJIOTHUYECKOU
0€30MacHOCTH MOCJEACTBUI OBITOBOM M MPOU3BOJICTBEHHON JEATEILHOCTH YEIOBEKA,
CBS3aHHOM C XHUMHUYECKMM TPOM3BOACTBOM, HCIIOJIb30BAaHUEM U TepepadOTKON
BEILIECTB;

yriayOJeHne MpeACcTaBICHU O HAyYHBIX METOAax MO3HAHUs, HEOOXOAUMBIX JUIs
NpUOOpETEHUs] YMEHUIl OpPHUEHTHUPOBATHCS B MHPE BEIIECTB U OOBSICHEHHS
XUMHYECKUX SIBICHUN, UMEIOLIUX MECTO B IPUPOJE, B IPAKTUUECKOMN NEATEIBHOCTH

U TIOBCEIHEBHOM KU3HU.

HEJAU U 3AJAYU YYEBHOI'O ITPEAMETA «XUMMUSA»

B mnpaktuke mnpemnojaBaHus XMMHH KaK Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHUs TaK W Ha ypOBHE CpeIHEro oOiiero oOpa3oBaHus, MPHU OMNPEICICHUN
COJICP/KATEIIbHOW XApAaKTEPUCTUKHU LEJIed W3y4YeHUs NpeAMETa HamnpaBICHUEM
MEPBOCTENEHHOW 3HAYUMOCTH TPAJAULMOHHO MpHU3HAETCA (POPMHUPOBAHUE OCHOB
XUMUYECKOM HAayKH Kak OOJaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKON
NEATEIbHOCTH YEJIOBEKa M KAaK OJHOTO M3 KOMIIOHEHTOB MHUpPOBON KyJbTyphl. C
METOINYECKOW TOYKM 3PEHHA TAaKOW NOAXOJ K ONPEACICHUIO LENEH H3y4YeHUs
peAMETa SBJISIETCS BIIOJHE ONPAB/IaHHBIM.

['MaBHBIMH LENSIMA U3YYEHUS TpeAMeTa «XHMHsSD»» Ha YpPOBHE CpPEIHEro
o01iero oOpazoBaHusi Ha 0a30BOM YPOBHE SIBJISIOTCS:

dbopMUpOBaHHE  CHUCTEMbl  XMMHYECKMX  3HAHMM  Kak  BakHeHIen
COCTaBJISIFOIIEN E€CTECTBEHHO-HAYYHOM KAPTUHBI MHUpPAa, B OCHOBE KOTOPOM JIEXKaT
KJIFOUEBbIE TOHATUSI, (yHIAMEHTAJIbHBIC 3aKOHBI M TEOPUH XUMHUHU, OCBOCHHE SI3bIKA
HAayKd, YCBOGHHE ¥  [OHUMaHHE  CYIIHOCTH  JOCTYNHBIX  0000IIEHUIt
MHUPOBO33PEHYECKOTO XapakTepa, O3HAKOMIICHHE C HWCTOPUEH WX pPAa3BUTHSA U
CTaHOBJICHHS;

dbopMHpOBaHWE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX IMO3HAHMS

BELIECTB U XMMHUYECKUX PEAKIUi, HEOOXOAUMBIX IJi MPUOOPETEHUS YMEHUM
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OpPUEHTUPOBATHCA B MHUPE BEIIECTB W XMMHUYECKUX SIBJICHUN, UMEIOIIUX MECTO B
MPUPOE, B IPAKTUYECKON U MOBCEITHEBHON JKU3HU;

pa3BUTHE YMEHHH M CIIOCOOOB JCATEIbHOCTU, CBSI3aHHBIX C HAOIIOJEHUEM U
OOBSCHCHHEM XHUMHYECKOTO OSKCIEPUMEHTa, COOJIOEHHEeM TpaBWI OE30MacHOTO
oOpallleHusI C BEIIECTBAMH.

ConepxxaTenpHas XapaKTepUCTHKA IeJed W 3aJad HU3ydYeHus IMpeaMera B
MporpaMMme Mo XMMUM YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUM C HOBBIMU
IIPUOPUTETAMHU B CUCTEME cpeiHero odmiero oopazopanus. CeroJiHs B IperogaBaHUH
XUMUUA B OOJIbIIEH CTENEHU OTHAETCA MPEANOYTEHUE MPAKTUYECKOM KOMIIOHEHTE
cojJep)KaHusl  OOydYeHHs, OpPHEHTHUPOBAHHOM Ha  TOATOTOBKY  BBIITYCKHHKA
OIOIIE00pa30BaTEeIbHOW OpraHU3alvy, BJIAJCIONIET0 HE Ha0OpoOM 3HAaHUM, a
(GYHKIIMOHATBHOM TIPaMOTHOCTBIO, TO €CTh CHOCOO0AMU M YMEHUSIMU aKTUBHOTO
MOJIYy4YeHUS 3HAHUM W NOPUMEHEHUS] HUX B PpEAITbHOM JKU3HU IJIS PEUICHUS
MPAKTUYECKUX 3a7ad. B 3TOM CBA3M NpPU H3YUYCHUM TMpeAMETa «XHUMUS»
JOMUHUPYIOIIEE 3HAUCHUE MMPUOOPETAIOT TaKUE IIEJIN U 3a]]a4H, KaK:

afganTanys oO0ydJaroluXxcs K YCIOBHUSM JHUHAMHUYHO Pa3BHUBAIOIICTOCS MHUPA,
dbopmupoBaHue MHTEJUICKTYaJIbHO pa3BUTOMU JIUYHOCTH, TFOTOBOU K
caM0oOOpa30BaHMIO, COTPYJHHYECTBY, CAMOCTOSTEILHOMY IIPHUHATHIO T'PAaMOTHBIX
pelieHnii B KOHKPETHBIX KU3HEHHBIX CHUTYAIlUsX, CBSI3aHHBIX C BEIIECTBAMHU U HX
IPUMEHECHUEM;

dbopmupoBaHue y  OOYy4YalOIIMXCS  KJIIOYEBBIX  HABBIKOB  (KJIIFOUEBBIX
KOMIIETEHIIUI), HWMEIIINX YHUBEPCAJIbHOE 3HAYEHUE JJIsi Pa3JIMYHBIX BHJIOB
NEeSATEIbHOCTU: pEIIeHUs MNpoOsieM, MOMCKa, aHanu3a U 00pabOTKM HH(pOpMALUH,
HEOOXOIUMBIX ISl IPHUOOPETECHHS OMBITA JICITCIHPHOCTH, KOTOPasl 3aHUMAaET Ba)KHOE
MECTO B IIO3HAHMM XHMMHH, a TaKKe JUII OIIEHKH C IO3HIMH DSKOJOrH4eCKOi
0€30macHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUYECKUX MPOIIECCOB HA OPTaHU3M

YeJIOBEKA U NPUPOIHYIO Cpeny;
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pa3BUTHE TIIO3HABATEIBHBIX HWHTEPECOB, WHTEIUICKTYAJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH 00ydaromuxcs: CIOCOOHOCTH CaMOCTOSITEIbHO MPHOOpPETaTh HOBBIC
3HAHUSA TI0 XMMHHU B COOTBETCTBHH C JKU3HCHHBIMHU MOTPEOHOCTSMHU, HCIIOIH30BAThH
COBpeMEHHBIC WMH()OpPMAIIMOHHBIC TEXHOJOTHH JjIs TOWCKAa W aHalu3a Y4eOHOU U
HAYYHO-TIOMYJISIPHON HH(pOpMAIH XUMHYECKOTO COJIePIKaHNUS;

dbopMHpOBaHNE U PA3BUTHE Y OOYYAIONMIUXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIICHNS, HAOTI0aTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOCHHO
HEOOXO/JUMBbI, B YAaCTHOCTHU, MPU IUIAHUPOBAHUU M TIPOBEICHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE y  oOydJarommuxcss yOexXJAEHHOCTH B TYMaHHCTHYECKOU
HAIMPaBJICHHOCTH XUMHUHU, €€ BaXXHOM pOJM B PEIICHWH TJIOOANIBHBIX MPOOJIEM
PaIMOHAIBHOTO TIPUPOAOIIONB30BAHUS, TOTIOJHEHUS SHEPTETHUYCCKUX PECYPCOB U
COXpaHEHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OepexHOTro
OTHOIIEHUSI K TPUPOJE U CBOEMY 3J0POBBIO, a TaKXe MNPUOOPETCHUS OIbITa
WCIIOJIB30BAHUS TMOMYYEHHBIX 3HAHWUN IS TPUHATAS TPAMOTHBIX PCIICHUHA B
CUTYAIIHIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

Ipu uzyuenuu yuebHozo npeomema «Xumusny Ha yenyoiéHHOM YPOGHE MaKice,
KaK Ha YpOBHe OCHOBHO20 U CpeOHe20 00we2o 0bpazosanus (Ha 6a30680M YposHe),
3a0aueil NepEOCMENeHHOU 3HAYUMOCMU ABIAEMCs QOpMUposanue OCHO8 HAYKU
XUMUU KaK 001acmu COBPEMEHH020 eCmeCcmeo3HAHUS, NPAKMUYECKOU 0esimelbHOCU
yenoeeka u 00H020 U3 KOMNOHEHMO8 MUPOBOU KYIbMYpbl.

Pewenue smoii 3a0auu Ha yenyONéHHOM YpPOGHe U3VUEHUs npeomemda
npeononazaem peanuzayuro maxKux yenetl, Kax:

dopmuposanue npedcmasnienuil:

0 MamepuaibHOM eOUHCmee Mupd, 3AKOHOMEPHOCMAX U HNO3HABAEMOCHU
ABNEHUU NPUPOObL, O Mecme XUMUU 8 CUCmeMe eCIeCcmBeHHbIX HAYK U eé edyuyell
ponu 8 obecneduenuu YCmMoudugo20 pazeumusl yenosedecmsd: 6 peuieHuu npooiem

3K0]ZOZMU€CK01:L 3H€p2€mu‘leCK01Z u nuweeod 6e30naCHocmu, 6 paseumuu MedULﬂlel,
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CO30aHUU HOBbIX MAMEPUAos, HOBbIX UCMOYHUKOG IJHepauu, 6 obecneyeHuu
PAYUOHATLHO20 NPUPOOONONIL30BAHUS, 6 (DOPMUPOBAHUU MUPOBO33PEHUS U 00well
KYIbMYpPbl 4el08eKd, a MaKdice dIKOI0SUYECKU 0O0CHOBAHHO20 OMHOULEHUsL K C80EMY
300p06b10 U NPUPOOHOU Cpede;

0CB0€HUEe CUCTNEeMbl 3HAHUL, IeHCAUUX 8 OCHOBE XUMUUECKOU COCMmAasaowel
eCMeCmB8eHHO-HAYYHOU KAPMUHbL MUpPA. (HYHOAMEHMATbHLIX NOHAMUL, 3AKOHO8 U
meopuil XumMuu, COBPEMEHHbIX NPEOCMABIeHUll 0 CMPOEHUU B8eulecmed Ha PAa3HbIX
VPOBHAX — —  QIMOMHOM, UOHHO-MOEKYISAPHOM, HAOMOJIeKYISAPHOM, 0
MepMOOUHAMUYECKUX U KUHEMUYECKUX 3AKOHOMEPHOCHSX NPOMEKAHUS XUMUYECKUX
peaxkyui, 0 XUMUYEeCKOM PABHOBECUU, pPACMEOpax U OUCHEPCHLIX cucmemax, 06
00WUX HAYYHBIX NPUHYUNAX XUMUYECKO20 NPOU3B0OCMEA,

Gopmuposanue y 006y4arouuxcs 0CO3HAHHO20 NOHUMAHUSL 80CMPeDOBAHHOCMU
CUCMEMHBIX XUMUYECKUX 3HAHUU O/l O0BACHEeHUs KIoyesblX udell u npobdiem
COBDEMEHHOU XUuMUU, 01 OOBACHEHUS U NPOSHOUPOBAHUS SGNEeHUl, UMErOUWUX
eCMeCm8eHHO-HAYYHYIO NPUPOOy, 2PAMOMHO20 peueHUs NpoodaeM, CEA3AHHBIX C
Xumuel, NPOSHOUPOBAHUA, AHAIUZA U OYEeHKU C HNO3UYUll IKOJIO2UHeCKOU
bezonacHocmu  nocieocmeull.  Oblmosou U  NPOU3BOOCMBEHHOU  O0esmelbHOCU
yenosekda, CBA3AHHOU C  XUMUYECKUM  NPOU3BOOCMBOM, UCHONb308AHUEM U
nepepabomkoll eujecmas;

yenybieHue npedcmasieHuil 0 Hay4HblX Memooax NO3HAHUS, He0OX0OUMbIX OJls
npuobpemenus YMeHUll OpPUEHMUPOBAMbCs 8 Mupe 6eujecms U O00bACHEeHUs.
XUMUYECKUX AGNEeHULl, UMEIOWUX MeCmo 8 npupooe, 8 NPAKMU4eckol 0essmeilbHOCmu
U NOBCEOHEBHOU HCUZHIL.

B nnanme peanuzayuu nepgoouepeoHvIX B0CNUMAMENbHLIX U PA3GUSAIOUUX
@QYHKYULl YerocCmHOU cucmemsvl cpedHe2o 00we2o0 00pa308anus nNpu U3y4eHuu
npeomema «Xumusay Ha yenyONéHHOM YpOsHe 0COOVI0 aKMYAlbHOCb NPUOOpemarom

makue yeiau u 361061111/{, Kak.
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socnumatue Y0eHcOEHHOCMU 8 NO3HABAEMOCMU ABIEHUL NPUPOODL, VBANCEHUS
K npoyeccy meopuecmsa 8 001acmu meopemuyeckux u NPUKIAOHblX UCCIe008aHUll 8
Xumuu, opmuposarue MUpo8O33peHUs, COOMBEMCMBYIOUE20  COBDEMEHHOMY
VPOBHIO pa38UmMust HAYKu,

pazeumue momueayuu K OOVYEHUl0 U HO3HAHUIO, CHOCOOHOCmel K
CAMOKOHMPONIO U CAMOBOCNUMAHUIO HA OCHOBE YCBOEHUS 00Weuelo8eyecKux
yennocmelil,

pazeumue NO3HABAMENbHbIX UHMEPECco8, UHMENNeKMYAIbHbIX U MBOPUECKUX
cnocobrnocmeti 00y4arOwWUxcs, opmuposanue y HUX CO3HAMENIbHO20 OMHOULEHUSL K
CamMooOpa3z0eaHul0 U HENpepulBHOM)Y 00pA308aHUI0 KAK YCI08UIO  VCHEeUHOU
npogheccuoHanbHolu U 0O0WEeCmBeHHOU  O0esIMelbHOCMU,  OMBEeNCMBEHHO20
OMHOWEHUST K CBOEMY 300P08bI0 U NOMPEOHOCHU 8 300P0BOM 00paA3e HCU3HU,

Gopmuposarue ymMeHUli U HABLIKOE PA3YMHO20 HPUPOOONONIb308AHUS, DPA3BUMUE
9KOJI02UHECKOU — KYIbMypbl, NpuobpemeHue  Onvlma  00WecmeeHHO-NOAE3HO
9KOJI02UHECKOU OesimeNlbHOCUL.

Hemu wu 3agaun u3ydeHHs mpeaMeTra «XUMHUs TOJYYUIU TMOJIPOOHYIO
METOJIMYECKYI0 MHTEPIIPETAIMIO B pa3ieiie nporpaMmsbl «IlmanupyemMbie pe3yabTaThl
OCBOCHUS TpeaMeTay, Oyarogaps yemy o0ecredeHO Y€TKOe MPEJCTABICHUE O TOM,
Kakhe 3HAaHUS U YMEHHS MMEIOT MPSIMOE€ OTHOUIEHHWE K peaiv3allid KOHKPETHOMU

oeiin.

MECTO YYEBHOI'O IPEJIMETA «XUMUSA» B YHEBHOM IIJIAHE

B cucreme cpemnero oOmiero oOpa3oBaHMsl «XuUMHUS», U3yuyaemas Ha 0a30BOM
ypOBHE, TpU3HAHA OO0SM3aTENbHBIM YyYEeOHBIM MPEAMETOM, BXOISIIMM B COCTaB
npeaMeTHo  oOmactu  «EctectBeHHple  Haykm». OOmmee  4YMCIO  YacoB,
peKOMEeHI0BaHHbBIX st n3ydeHus: xumun — 70 gacos: B 10 kmacce — 35 gacos (1 gac
B Heneno), B 11 kimacce — 35 wacos (1 yac B Hefieno).

VY4eOHslii mpeaMeT «XuMus» yriayOiaEHHOTO YPOBHSI M3YYEHHsI BXOJIUT B COCTaB
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npeaMeTHo oOmactu  «EctecTBeHHBIEe Haykm». Ero wusydeHuwe mpeaycMOTPEHO
B KJjaccax €CTECTBEHHOHAYyYHOTO TMpoduiis, HampuMep XUMHUYECKHX, XHUMHUKO-
OMOJIOTUYECKUX W MEAWIMHCKUX. B 3THX Kiaccax W3ydeHWEe aHHOTO TMpeaMera
IpPeIyCMOTPEHO B 00bEME yueOHOM Harpy3ku He MeHee 3 4 B Heaento. O01iee 4uciio
94acoOB, PEKOMEHIOBAHHBIX [IJII M3YYEHUS XUMHHM Ha yriIyOs¢éHHOM ypoBHe, — 210
yacoB: B 10 kmacce — 105 ygaca (3 gaca B Heaento), B 11 kimacce — 105 gaca (3 yaca B
HEJIEIIO).

[Ipu ¢opmupoBaHur 00pa30BATEIbHON OpraHu3aluell MYJIbTUIPOPUIHLHOTO
yuebHoro mana aiist 10 u 11 kitaccoB ycraHaBnuBaeTcsi yueOHasi Harpyska o npeaMeTy
«Xumus» st 6a30Boro ypoBHsi B o0beme | yac B Hegemo (35 4 B roxa), a mid
yriyOJIE€HHOTO YPOBHS CIEAYIOMUM 00pa3oM: 1 4ac B HENIENIO 3a CUET 00513aTeIbHOM
gactu OOII COO u 2 yaca 3a cuet yactu OOII COO Ha 1onoJHUTENbHBIE YUeOHbIE
npeaMeTsl. Takum 00pa3om, it 00y4aromnXCsi, BHIOPABIIUX yTiayOnéHHOE N3YUCHHE
XUMUH, yueOHasi Harpy3Ka ycTaHaBJIMBaeTcs Takxke 3 yaca B Henento (105 4 B ron),
TO TMPAaBOMEPHO, €CIM MaKCUMalbHas Yy4yeOHas Harpy3ka HE TMpEBBIIIACT
MaKCHUMAaJIbHO JOMYCTUMYIO yUeOHYIO HAarpy3Ky B HEJIEIIIO.

B TemartnyeckoMm IUITaHWPOBAHWU YKa3aH pe3epB y4eOHOTO BPEMEHH, KOTOPOE
PEKOMEHIyeTCsl JUIA  peaju3allid aBTOPCKHX TMOAXOJOB IO HCIOJIb30BaHUIO

pa3Ho00pa3HbIX (JOpM OpraHU3aIMK YU4eOHOTO MmpoIiecca.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEJMETA
«XHNUMMUS»

®I'OC ycranaBauBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS 00YYarOITUMUCS
IporpaMM CcpeaHero oOmiero oOpa3oBaHMs (JIMYHOCTHBIM, METAllpeIMETHBIM U
npeaMmeTHbIM). [lonmydeHue xumuyeckoro oOpazoBaHusi 0a3upyeTcss Ha OCHOBHBIX
AUIaKTUYECKUX MPUHIUNAaX 00y4eHus (Hay4YHOCTH, CACTEMHOCTH, CUCTEMaTHYHOCTH,
JOCTYITHOCTH, CBSI3M TE€OPUHM C IMPAKTUKOW, HAIVIAJHOCTH M JIp.), HA IPUMEHEHUU

COBPCMCHHBIX 06paBOBaTCHLHBIX TEXHOJIOTUH C YU4ETOM MECXAaHHU3MOB JOCTHIKCHUA
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BCEX IUIAHHPYEMBIX pE3YyJbTaTOB OCBOCHHMS  OCHOBHOM  00pa3oBaTesIbHON
nporpamMmel. HayuHo-meTroanueckoil OCHOBOM [Uisl pa3pabOTKU  IUIAHUPYEMBIX
pE3yJIbTaTOB OCBOEHHUSI MPOrpamMM CpPEJHEro oOIero o0pa3oBaHUS —SABISETCS

CHCTeMHO-HeﬂTeHBHOCTHBIﬁ moaxon.

JIMYHOCTHBIE PE3YJIBTATBI

B cootBercTBUM ¢ CUCTEMHO-ACATENBHOCTHBIM IIOJAXOAOM B  CTPYKType
JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHS TMpeaMeTa «XHMHUS» Ha YPOBHE CPEIHETO
oO1ero 00pa3oBaHusl BBIJICICHBI CIASAYIONINE COCTABIISIONINE:

OCO3HaHME OOYYaIOIIUMHCS POCCHHUCKOM TIpaXgaHCKOM  HJASHTUYHOCTH —

TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEICIICHUIO;

HaJU4Iue MOTUBAIIMH K 00YUYEHHUIO;
LIeJICHANPABJICHHOE Pa3BUTHUE BHYTPEHHUX YOEKJICHHN JUYHOCTM Ha OCHOBE

KJIFOUEBBIX [IEHHOCTEW U UCTOPUUECKUX TPAAULIMI 0a30BOM HAYKU XUMUMU;
FOTOBHOCTh M  CIOCOOHOCTh  OOydYalomMXcsi PYKOBOJICTBOBAaThCS B CBOEH

JNEATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMM YCTAHOBKAMH, MPUCYLIMMH LEIOCTHOM

CUCTEME XMMHYECKOTO 00pa30BaHUs;

HaJIMuue MPaBOCO3HAHUS HKOJIOTUUECKON KYJIbTYpPhl MU CIOCOOHOCTU CTaBUTh ETU U

CTPOUTH )KU3HCHHBIE TIJIAHBI.

JInuyHOCTHBIE PE3YJIBTAThl OCBOCHUS IIPeAMETa « XUMUSD JOCTUTAIOTCA B €UHCTBE
y4eOHOM W BOCHUTATENbHOU JAesiTeabHOCTH OpraHu3ald B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLMOKYJIbTYPHBIMH, IyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU U
ujeagaMu pOCCUMUCKOTO IPaXkIaHCKOTO OOIIECTBa, MPUHSATHIMU B O0OIIIECTBE HOpMaMHU
U TpaBUJaMHU  TIOBEJICHMS, CIOCOOCTBYIOIIMMHU TIpoOIleccaM  CaMOIIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS JIMUHOCTH O0yYarOIINXCA.

JIMYHOCTHBIE  pE3yJIbTaThl ~ OCBOEHUS  IpeaMmeTa  «XUMHS»  OTPaXKaroT
c(hOPMHUPOBAHHOCTh OMNBITA TIO3HABATEILHOM W TMPAKTUYECKOW EATEITHLHOCTH

o0ydJarommxcsi Mo peaanu3arii MPUHATHIX B OOIIECTBE IIEHHOCTEHW, B TOM 4YHCIIC B
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HJacCTH:

1. I'paknaHCKOro BOCTIUTAHMS:

OCO3HAHHUS OOYYaIONIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX TIpaB W OO0S3aHHOCTEH,
YBaKEHUS K 3aKOHY W MTPABOMOPSIKY;

MIPEICTABJICHHS O COIMATIBHBIX HOPMAaxX W IMpaBUjIaX MEKIUYHOCTHBIX OTHOIICHHWHA B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKON MEATCILHOCTH TPH CO3JaHUN YUEOHBIX
IPOCKTOB, PEIICHMH Y4YeOHBIX U TI03HABATCIBHBIX 3a/lad, BBINOJHEHUU
XUMUYCCKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTHM TIOHMMATh W NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI

APYIuX IIPpHU aHAJIU3C PA3JIMYHBIX BUIOB y‘Ie6H0ﬁ ACATCIBHOCTH,

2. [TaTpuoTHY€CKOr0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOILIEHHSI K UCTOPUYECKOMY M HAyYHOMY HACIIEIHIO0 OTEYECTBEHHOMU
XUMUH;

YBa)XEHHUS K MPOLIECCY TBOPUYECTBA B 00JACTH TEOPUH U MPAKTUUECKOTO MPUMEHEHHUSI
XMMHMH, OCO3HAHUS TOrO, YTO JOCTH)KEHUS HAYKU €CTh Pe3yJIbTaT IJIUTEJIbHBIX
HaOJIOICHUH, KPOMOTIUBBIX SKCIEPUMEHTAIbHBIX MOUCKOB, MOCTOSHHOTO TpyJAa
YUYEHBIX U IIPAKTUKOB;

UHTEpECa U II03HABATEIbHBIX MOTUBOB B IIOJYYEHUHU U MOCIEAYIOLIEM aHAIN3E

nH(}OpMAIUHU O TIEPETOBHIX TOCTIXKCHHSIX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3. lyXoBHO-HPABCTBEHHOT0 BOCITUTAHMSI:

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MOBEACHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallUW, CBSI3aHHBIE C XUMHUYCCKUMU SBJICHHUSIMHU, U
IIPUHUMATh OCO3HAHHBIE DPELICHUS, OPUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U LIECHHOCTHY;

TOTOBHOCTU OLICHMBATh CBOE INOBEACHUE U MOCTYIKU CBOMX TOBAPUIIEH C IMO3ULIUN

HPAaBCTBCHHLIX U ITPABOBBIX HOPM U OCO-3HAHHUC HOCJ'IGI[CTBI/Iﬁ OTHUX ITOCTYIIKOB;
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4. ®opMUPOBAHUSA KYJIbTYPbI 3/10POBbSI:

MOHMMAaHUS [EHHOCTEH 370poBOro M Oe3omacHoro oOpasa >KM3HH; HEOOXOIWMOCTH
OTBETCTBEHHOTO OTHOILICHHUS K COOCTBEHHOMY (HU3UYECKOMY H TCHXHUECKOMY
3JI0POBBIO;

co0JIr0IeHHs ITpaBmJl 0€30I1aCHOTO OOpAIlleHuUs C BEIECTBAMU B OBITY, IOBCEIHEBHOM
KU3HU U B TPYJIOBOU ACSITEIbHOCTH;

NOHMMaHUsl LIEHHOCTHU MNpPaBWI HHIMBUIYAJIBHOTO M KOJIJIEKTUBHOTO OE30MacHOTO
MOBE/ICHUS B CHUTYAIHSIX, YTPOXKAIOUINX 3[0POBBIO M JKU3HH JIOJIEH; OCO3HAHUSA
HOCNEACTBUA M HENpUATHUS BPEIHBIX TMpUBbIUEK (YIMOTpeOJIEHUsT alIKOroJs,

HApPKOTUKOB, KypEeHHUS);

5. TpynoBoro BocnuTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-UCCIEI0BATEIBLCKON JeATebHOCTH,
0OIIIECTBEHHO T0JIE3HOM, TBOPUECKOM U APYTUX BUAAX JACATEIHHOCTH;

YCTaHOBKM Ha aKTUBHOE YYaCTHUE B PELICHUU ITPAKTUUYECKUX 3a7a4 COLMAJIbHOU
HaIpaBJIEHHOCTH (B paMKax CBOEro KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY HU3YUYEHHUIO TpodeccHil pa3iuiHOro pojaa, B TOM YHCIIE
Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUW MO0 XUMUHU;

YBaXEHUS K TPYAY, JIIOIAAM TPYJla U PE3yJIbTaTaM TPYI0BOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIyaTbHOW TPACKTOPHH OOpa3oBaHUS,
Oynymied npodeccuu U peanusalud COOCTBEHHBIX KU3HEHHBIX IIJIAHOB C YUETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XWMHU, WUHTEPECOB M TMOTPEOHOCTEH

00111eCTBa;

6. DK0JJOrH4ecKOro BOCIUTAHUA:

9KOJOTHYCCKH  IIEIeCOO0pa3HOr0 OTHOMIGHHUS K TPHUPOAC, KaK HCTOYHHUKY
CYIIIECTBOBAHMS KM3HU Ha 3eMIIe;

MOHUMAHUS  TJIO0ATBHOTO  XapakTepa dKOJIOTHYECKUX  TPOOIeM,  BIHSHUS
HKOHOMHUYECKHUX IMPOIIECCOB HA COCTOSHUE MPUPOTHON M COLMATIBLHOMN CPEeIbI;
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OCO3HaHUSl HEOOXOAMMOCTH HCHOJIb30BAaHUS JIOCTHKEHUN XHUMHUU I PELICHUS
BOIIPOCOB PALMOHAIBHOTO IIPUPOIOIIOIb30BaHNS;

AKTUBHOI'O HENPHUATUSA ACUCTBUM, INPUHOCAIIMX BpEI OKPYKAIOLIEH IPUPOIHOU
cpele, yMEHUs NPOTHO3UPOBATh HEOJIArONpUATHBIE HKOJIOTMUECKUE TMOCIEICTBUA
MPEANPUHUMAEMBIX JEUCTBUM U NIPEAOTBPAILATH UX;

HaJIM4YUsl Pa3BUTOIO 3KOJIOTUYECKOTO MBIIUICHUS, YKOJOTHYECKON KYJIBTYPBI, OIbITa
NEATEIBHOCTH HYKOJIOTMYECKON HAIPABICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS UMHU
B MO3HABATEJIbHON, KOMMYHUKATUBHOW U COIIMAIBHON MPAKTHKE, CIIOCOOHOCTU U

YMCHHUA AKTUBHO IIPOTHUBOCTOATH HACOJIOTHH XGMO(bO6I/II/I;

7. lleHHOCTH HAYYHOT'0 MIO3HAHHUS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKY;

NOHUMaHUs crienu(UKU XUMUU KaK HayKd, OCO3HaHUA €€ poiu B (HOPMHUPOBAHUU
pPalMOHAIIBHOIO HAYYHOTO MBILUIEHUS, CO3JJaHUU LIEIOCTHOTO MPEACTABICHUS 00
OKpYXXalollleM MHpE Kak O EJUHCTBE NPUPOJAbI M YEJIIOBEKa, B IO3HAHHUU
OPUPOJHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpOoOJIeM COXpaHEHUs MNPUPOTHOTO
paBHOBECHS,

yOEXKJIEHHOCTU B 0COO0I 3HAUMMOCTU XUMHUU JJI1 COBPEMEHHOM LIMBUIIM3AIUU: B €€
T'YMAHUCTHYECKOW HANPABICHHOCTA M BaXKHOW POJIM B CO3/IaHUU HOBOM Oa3bl
MaTepUaIbHON KYJIbTYPhI, PEILICHUH TTI00aIbHBIX MPOOJIEM yCTONUYUBOIO Pa3BUTHS
YEJIOBEYECTBA — CBIPbEBOM, DHEPreTUYECKOM, MHUIIEBOM H IKOJOTHYECKOU
0€30MMacHOCTH, B Pa3BUTHH MEIUIMHBI, 00E€CIIEYCHUH YCIOBHUI YCIEIIHOTO TpyAa
U DKOJIOTMYECKU KOM(OPTHOM MKU3HH KaXKI0T0 YieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: IIOHMMAHMUSA CYIIHOCTH METOAOB IIO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCMOJIb30BaTh MOTyYaeMbIe
3HAHUS JUIl aHaiu3a U OOBACHEHUS SBJICHMM OKPYKAIOIIEr0 MHpa H

MMPOUCXOAAIIUX B HEM HSMGHGHHﬁ; YMCHHA JCJIATh 000CHOBAHHBIC 3aKIIOYEHHS HA
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OCHOBE HAy4YHbIX ()AaKTOB W HMCIOMIUXCS MJaHHBIX C IENbI0 MOJyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIIOJIh30BAaTh XMMHUYECKUE 3HAHUS ISl PEIICHUS
po0JIeM B peabHBIX JKU3HCHHBIX CUTYAIIUSX;

MHTEpeca K TO3HAHMIO U UCCIIE0BATENIbCKOM NeITEeIbHOCTH;

TOTOBHOCTH ¥ CITOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHHIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TOJTYUYEHHUIO HOBBIX 3HAHUI MO XMMHUHU B COOTBETCTBUM C KU3HEHHBIMU
MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSIM TpyJa B pa3lIuuHbIX cdepax mnpodeccuoHanIbHON

JACATCIBHOCTH.

METAIIPEIAMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHUSI Y4Ye€OHOTO TMpeaMmera «XuMHs» Ha
YpOBHE CpelHero o01iero oO0pa3oBaHMs BKIIOYAIOT: 3HAYUMBIE JUIsl (POpMUPOBAHUS
MHPOBO33PEHUS oOyyJarommxcst MEKIUCUUATUIMHAPHBIE (MeXTpeaMEeTHBIE)
oOllleHayYHbIE TIOHATHS, OTPAXKAIOIIUE IETOCTHOCTh HAyYHOW KapTUHBI MHUpa U
cnie-IupuKy METOAOB MO3HAHMS, UCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEILIECTBO, JHEPTHsl, SBJIICHUE, IMPOIECC, CHUCTEMa, HAy4yHbId (akT, MNPUHLMNII,
TUNO0TE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHus, HCCIeAOBaHHe, HaOI0IeHue,
U3MEpPEHUEe, OKCIEePUMEHT U  [p.); yHUBEpCaJbHbIC YyueOHble JICUCTBUS
(mo3HaBaTenbHBIE,  KOMMYHUKATUBHBIC,  PETYJIATUBHBIC),  OOCCIICUMBAIONINE
dbopmupoBaHre (PYHKITMOHAIBHONW TPAMOTHOCTH M COIMAIBHOW KOMIICTCHIIHH
o0yJarmmxcsi;  CIOCOOHOCTh  OOyYaloIIMXCsl ~ KMCMHOJIb30BaTh  OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUS W YHUBEPCAJIbHBIE Y4YeOHBIC
JIEUCTBUS B IIO3HABATEIILHOU U COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHbie  Pe3yJbTaThl  OTpPa)XaloT  OBJAJACHUE  YHUBEPCATbHBIMU
y4eOHBIMU MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JE€HCTBUSIMH.

Osnadenue ynusepcaibHblmu y4eOHbIMU NO3HABAMETbHOIMU OCHCMEUAMU:
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1. Ba30BbIMH JIOTHYE€CKUMHU A€iiCTBUSIMM:

CaMOCTOSTEIIbHO (POPMYIMPOBATh M aKTYaJM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPEAETATh LEIH JEATCIBbHOCTH, 3a/1aBasi MapaMeTPbl U KPUTEPUU UX JTIOCTHXKEHUS,
COOTHOCHUTD PE3YJIbTAThI ICSITEIBHOCTH C TOCTABJICHHBIMU 1IEJISIMU;

KCNOJIb30BaTh NPU OCBOCHUY 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUIEHUS] — BBIICISITh
XapaKkTEpHbIC TPU3HAKA TIOHATHUM W  yCTAHABIMBAaThb WX  B3aUMOCBS3b,
HCIIOJB30BaTh COOTBETCTBYIOIINE MOHITHUS JJIsI O0OBSICHEHUS OTIIENbHBIX (PAKTOB U
SIBIICHUI;

BBHIOMpaTh OCHOBAHHWS WU KPUTEPUU JJIs KiIacCU(PHUKAIMU BEIIECTB M XHUMHUYECKHX
pEeaKInii;

YCTaHABJIMBATh MPUUYUHHO-CIICJICTBEHHBIE CBS3U MEXKY U3y4aEMbIMU SIBIICHUSIMH;

CTPOUTH JIOTUYECKHE PACCYXKICHUSA (MHIYKTUBHBIC, JICIYKTUBHBIC, MO aHAJIOTHH),
BBISBJISATH 3aKOHOMEPHOCTH M TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX,
(hopMyIIMPOBATh BBIBOABI U 3aKIIIOUCHUS;

NPUMEHATh B TMPOLECCE IMO3HAHUS HCIMOJIb3YyEMbIE B XWUMHHM CHMBOJIUYECKHUE
(3HaKOBBIE) MOJEIH, IPeoOpPa30BBIBATH  MOJCIBHBIC  IPEJACTABICHUS —
XUMHUYECKUW 3HaK (CHMBOJ) DJIEMEHTa, XuMH4eckas QopMmyna, ypaBHEHHUE
XUMUYECKOM peakiuu — Tpu pelieHud Y4eOHbIX TIO3HABaTEIbHBIX U
MPAKTUYECKUX 3a7ay, MPUMEHSATh HA3BAHHBIC MOJECIbHBIE MNPEACTABICHUS IS
BBISIBJICHHSI XApPaKTEPHBIX NPU3HAKOB H3YyYaE€MbIX BEIIECTB M XHUMHUYECKUX

peaKkuii;

2. Ba3oBLIMHM HCCJI€I0BATEILCKHUMH AC€HCTBUSIMM:

BJIAJIETh OCHOBAaMH METOJ0B HAYYHOTO IMO3HAHUS BEIIECTB U XUMUYECKUX PEAKLINM;

dbopMynIupoBaTh LIEIM W 3aJ]aud HUCCIEJOBAaHUSI, HUCMOJb30BaTh IOCTABJICHHBIC W
CaMOCTOSTENILHO COPMYJIMPOBAHHBIE BOMPOCHI B KAadyeCTBE HWHCTPYMEHTA

ITO3HaHHUSA M OCHOBBLI JIA (l)OpMHpOBaHI/I}I TAIIOTE3bI 11O IIPOBEPKE IMPABUIBbHOCTH
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BBICKA3bIBAEMBIX CY>KJICHUH;

BJIa/ICTh HAaBBIKAMHU CAMOCTOSITEIBHOTO IJIAHUPOBAHUS U MPOBEACHUS YUCHUYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh yMEHHUs HAOII0JaTh 3a XOAOM MHpolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 pe3yibTaT, (opMyIupoBaTh 00OOIICHUS U
BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJbTATOB HCCIEIOBAHUS, COCTABIATH
000CHOBaHHBIN OTUET O MIPOJIETAHHON padoTe;

IpUOOpETaTh OMBIT YYCHUUYECKON HMCCIIEOBATEIBCKON U MPOEKTHOM J1eATEIbHOCTH,
MPOSIBJIATh CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY IIOMCKY METOJIOB

PCHICHUA IMMPAKTHYCCKUX 3a/1aY, IPUMCHCHHUIO PA3JIIMYHBIX MCTOAOB IIO3HAHM A,

3. PadoToii ¢ undopmanmeii:

OPUEHTHPOBAThCS B PA3IUYHBIX HMCTOYHHMKAX HMH(OpMalMM (HAay4dHO-NOMYJIsIpHAs
auTepaTypa XMMHUYECKOTO COJIEp)KaHWs, CIPABOYHBIE MOCOOHS, PECypChl
WNutepHera), aHanu3upoBaTh HMHPOPMAIMIO pA3IUYHBIX BUIOB u  (Hopm
MpeICTaBICHNUS, KPUTHUECKU OLICHUBATH eé JIOCTOBEPHOCTH u
HEMPOTUBOPEUNBOCTD;

(opMyupoBaTh 3aMpPOChl U MPUMEHATH pPa3iIMUHble METOJbI MPU MOUCKE U OTOOpE
nH(popmanuu, HEOOXOIMMOM JUIsl BBIMOJHEHUS y4eOHBIX 3aJad OMNpeneiaEéHHOro
THUTIA;

npuodperaTh ONBIT  HWCHOJB30BaHUS UH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHIA U PAa3IMIHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEIIbHO BBIOMpATh ONTHMAIbHYIO (OpMy mpeacTaBieHus WHOOpPMAIUU
(cxeMbl, rpauKH, AUarpaMmbl, TAOIHIIbI, PUCYHKH U T. IL.);

MCIIOJIb30BaTh HAYYHBIM SI3bIK B KAaueCTBE CpEACTBa IpH padOTe C XUMHUYECKOU
uHpoOpMalMel: MPUMEHATh MEXNpeaMeTHbIE ((U3nueckue U MaTeMaTHYecKue)
3HAaKH U CUMBOJIBI, (POpMyJIbl, aOOpeBHATYPbI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPE0OpPa30BbIBATh 3HAKOBO-CUMBOJIMUECKHUE CPEICTBA HATIISTHOCTH.

Osnadenue ynugepcantbHbIMu KOMMYHUKAMUGHBIMU OCIICHBUAMU:
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3a/laBaTh BOIPOCHI MO CYHIECTBY OOCYXKIaeMOWl TeMbl B XOJE Juajora W/Wiu
JUCKYCCUHM,  BBICKa3bIBaTh  HWjaeH, (OPMYJIUPOBATH CBOM  MPEIJIOKEHUSA
OTHOCHTEJILHO BBITOJTHEHUS TPEIJIOKCHHOH 3a/1a4H;

BBICTYNIaTh C Tpe3eHTalueld pe3ysbTaTOB  I[O3HABATEIIbHOM  JIESITEIbHOCTH,
MOJTYYCHHBIX CAMOCTOSTEIIEHO I COBMECTHO CO CBEPCTHHUKAMH TP BHITIOJIHCHUN
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECCKOW PabOThI MO HMCCIICTOBAHUIO CBOWCTB
U3y4aeMbIX BEIECTB, pealn3alud y4eOHOro npoekra u (popmMyaupoBaTh BBHIBOIbI
0 pe3yibTaTaM MPOBEACHHBIX HMCCICIOBAHUN IyTEM COTJIACOBAHMS ITO3HIIMHA B
X0/J1e 00CYKIeHUsSI © 0OMEHA MHEHUSIMU.

Osnaoenue ynusepcanvHvolMu pPecyiAmuGHbIMU 0ClCMEUAMU:

CaMOCTOSATENIbHO  IUIAHUPOBaTh W OCYIIECTBIATH  CBOKO  ITO3HABATEIHHYIO
NeSTEeIBbHOCTh, Ompenessas e€ Lelu W 3aJayd, KOHTPOJIUPOBAaTh U IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH MpEAJaraéMblii  ajaropuT™M JEHCTBUA TIPH
BBITIOJIHEHUM YYEOHBIX UM HCCIEAOBATEeNbCKUX 3a7a4, BBIOUpaATh Hauboliee
3¢ (PeKTUBHBIN C€MOCOO WX pelIeHUs C YYE€TOM TMOJY4YEHHUS HOBBIX 3HAHHUM O
BEIIECTBAX M XUMUUYECKHUX PEAKIIUSX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEHM NEATENTbHOCTH Ha OCHOBE CaMoOaHalIHW3a |

CaMOOIICHKU.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3yabTaThl OCBOCHHS MPOrpaMMBbl CPETHETO 00IIero oOpa3oBaHus
0 XMMUU Ha 0a30BOM YPOBHE OPHUEHTHPOBAHBI Ha OOECIIEUEHHE MPEUMYIIECTBEHHO
o0uieo0pa3oBaTeabHOM U OOILIEKYJIBTYPHOH MOATOTOBKM oOydaromuxcsi. OHH
BKJIIOYAIOT: crieuuduyeckue Juisi y4eOHOro npeaMera «XuMus» HayyHble 3HAHUS,
YMEHUSI U CIOCOOBI JIEUCTBUN O OCBOCHMIO, MHTEPHPETAIIMU U MPEOOpa30BAHUIO
3HAHUU, BUJBI JEATEIBHOCTH 110 IMOJYyYEHUI0 HOBOTO 3HAHUS U IIPUMEHEHUIO 3HAHUUI

B pa3JIMYHBIX yqe6H1>1x N pCAJIbHBIX JKXU3HCHHBIX CUTYyalUAX, CBA3aHHBIX C XUMMEM.
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B mporpamMme 1o XuMuH NpeIMETHBIE PE3YJbTAThl MIPEACTABICHBI 110 roAaM

M3yuYeHHsI KaK Ha 0a30BOM, TaK M Ha yenyOiénHom YPOBHSIX (BBIICICHO KYPCUBOM).

B 10 kuaacce mpeaMeTHbIe Pe3yJbTaThl OCBOeHHsI Kypca «Opranmyeckas

XHMUSD OTPAKAIOT:

1) cghopmuposannocme  npedcmasénenutl: O  XAMHYECKOW  COCTaBJISIOIICH
€CTECCTBEHHOHAYYHON KapTUHBI MHUpPA, POJIH XWMHH B TIO3HAHWUU SIBJICHHM
npupoAsl, B (HOPMUPOBAHWUM MBINIICHUS W KyJIbTYPHl JUYHOCTH, €€
(GyHKIMOHATIBLHOM TPaMOTHOCTH, HEOOXOIMMOMW ISl pEHICHUS MPAKTHYECKUX
3alad U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO H
MIPUPOJTHOM CPEJE;

2) enadenue CUCTEMOI XUMHUYECKUX 3HAHUH, KOTOpas BKJIFOYAET:
OCHOBOITOJIATAIONINAE TIOHATHS (XMMHUYECKHUN DJIEMEHT, aToM, JJEKTPOHHAs
o0oylouka  aroma, MOJIeKyJia, BaJCHTHOCTb,  AJIEKTPOOTPUIIATEILHOCTD,
XUMUYECKas CBA3b, CTPYKTypHas dhopmyna (pa3BEpHyTasi U COKpaIIEHHAs ), MOJIb,
MOJISIpHAsE Macca, MOJSIPHBIA OOBEM, YIIIEPOMHBIN CKeneT, (QyHKIHOHATbHASA
rpynmna, paaukal, H30MEpHs, H30MEpbl, TOMOJOTUYECKHH psJ, TOMOJIOTH,
YTIEBOIOPOBI, KUCIOPO/I- U a30TCOAEPIKAIINE COSNUHEHHUSI, MOHOMED, TIOJTUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIUHEHHS); TCOPUU U 3aKOHBI
(Teopust cTpoenus: opranudeckux BeriecTB A. M. byTiepoBa, 3akoH coxpaHeHUS
MacChl  BEIIECTB);  3aKOHOMEPHOCTH, CHMBOJHMYECKUH  S3BIK  XHMUH;
MHUPOBO33PEHUYECKHE 3HAHMS, JICKAIINE B OCHOBE MOHUMAHUS MPUYMHHOCTU U
CUCTEMHOCTH XHMHUYECKHX SIBICHHH, (PAKTOJIOTHMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH W O€30TacHOM HCITOJIb30BAaHUW BAKHEHIIIMX OPraHUYECKUX
BEIIECTB B OBITY M MPAKTUIECKON IEATETLHOCTH YEJIOBEKA;

3) cgopmuposannocmv  ymenull  6blA6IAMbL XAPAKTEPHbIC MPU3HAKK IOHATHUH,
yCTaHABIMBATh UX B3aUMOCBS3b, UCNOIb3084Mb COOTBETCTBYIONINE MOHATHS TIPU
OTMCAHWH COCTaBa, CTPOSHUS U TIPEBPAIICHUNA OPTaHUYECKUX COCTMHCHHUIA,
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4)

5)

6)

7)

8)

chopmMupo8anHocms  YMeHUll  UCNONb306amb XUMHUUYECKYI0 CHUMBOIIUKY IS
COCTABJICHHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMysT OpraHMYECKHX BEIIECTB MW yPaBHEHUN XUMHUYECKHX PEaKIIHii;
U320mMasIUeams MOJIETN MOJIEKYJl OPraHMYECKUX BEIIECTB IS WILTIOCTPALUU UX
XUMHYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHHS;

chopmupo8anHocmy  yMeHUull YCMAaHaeIueams TPUHAIUICKHOCTh HN3YyUYEHHBIX
OpPraHUYECKUX BEHIECTB IO HX COCTAaBy M CTPOCHUIO K OMNPeIeIEHHOMY
KJIaCcCy/Tpynne COeIWHEeHUN (yTJIEBOJOPOMbI, KHUCIOPOA- U a30TCOACpIKaIIne
COCIMHEHUS, BBICOKOMOJEKYJSIPHBIE COCIUHEHUS); Oaséamb UM Ha3BaHUS I10
cuctematudyeckoit Homenkiarype (IUPAC), a taxke NPUBOAWTH TPUBUAILHBIC
Ha3BaHMs OTIEIbHBIX OPTaHUYECKUX BEIIECTB (ITUJICH, MPOIWICH, AlETUJICH,
ATUJICHTJIMKOb, TIULEPUH, PeHos, GopManbaeru, aneTaabIerul, MypaBbUHAS
KHCJIOTA, YKCYCHas KHCIIOTa, OJICMHOBAas KHCIIOTa, CTEApUHOBAasl KHCIOTA,
[II0K03a, QPYKTO3a, KpaxmaJl, eJI0103a, TIIUIUH);

chopmuposanHocms  ymMeHus  onpedeisms  BHUIbl  XMMHYECKOM CBS3M B
OpTraHUYECKUX COEAVHEHUAX (OAMHAPHBIE M KPATHBIC), KOBANEHMHAS U UOHHAS
C6513b, 0- U P-C853U, B00OPOOHASL CBA3b),;

cpopmMuposaHHoCcmy  yMeHUsi NOOMEepAHCOams HA  KOHKPEMHbIX Npumepax
xXapakmep 3a8UCUMOCIU PEAKYUOHHOU CNOCOOHOCMU OP2AHUYECKUX COeOUHEHUU
Om KpamHoCmu U muna Ko8aJeHmHOU C6:a3U (0- U T-C6A3U), 83aAUMHO20 GIUSHUS
amomo8 u 2pynn amomo8 8 MOJIeKyaax,

copMUpo8aHHOCMb  YMEHUsI NPUMEHAMb  TIOJOXKEHUS TEOPUU  CTPOCHUS
oprannueckux BemectB A. M. BytnepoBa 1151 00bsiICHEHHsI 3aBUCUMOCTU CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUSI; 3aKOH COXPAHEHHUSI MACChI BEIIIECTB;
chopmuposanHoCcms YMeHUli XapaKkmepuzoeams COCTaB, CTpOEHUE, (hu3nuecKue
U XHMHYECKHE CBOWCTBA THUIHUYHBIX MPEICTABUTEIECH PpA3NIUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB (METaH, dTaH, STUJICH, MPOIUJICH, alleTUIeH, OyTaaneH-

1,3, metmiiOyTaauen-1,3, 6€H3071, METaHOJI, 3TAHOJI, ATUJIICHTJIUKOJb, TJIUIEPHUH,
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9)

deHou, aneraabAeThl, MypaBbUHAS M YKCYCHAs KHCJIOTHI, TJIIOKO3a, Kpaxmal,
IIEJUTION032, AMHHOYKCYCHAsI KHUCIIOTA); WIIOCMPUPO8ams TEHETUYECKYIO CBS3b
MEXIy HHMH YypPaBHEHUSMH COOTBETCTBYIOIIMX XUMHYECKHX pPEaKIHid C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

copmMUpo8aHHoCmy YMEHUL XapaKkmepuzo8ams cocCmas, cmpoenue, guzuieckue
U XUMUdeckue CeOUCmea MUNUYHBIX Nnpeocmasumenell pPasiuidHblX KIidCCO8
OpeaHU4ecKux ewecms. aikamos, YUKIOAIKAHO8, AIKEeHO8, AIKAOUEeHO08, AJIKUHOS,
APOMAMUYECKUX Y2lle8000P0O008, CNUPMO8, Alb0e2Uud08, KemoHO8, KAPOOHOBLIX
KUCTIOM, NPOCMbBIX U CILONCHBIX IPUPOS, HCUPOB, HUMPOCOCOUHEHUU U AMUHOS,
AMUHOKUCIOM,  0enKos,  yene8o008  (MOHO-, Ou- U  HOAUCAXAPUOOB);
UTIOCMPUPOBATb  2EHEMUYECKYI0  C8A3b  MedcOy — HUMU  YPAGHEHUAMU
COOMBEMCMBYIOWUX XUMUYECKUX Deakyuti ¢ UCHOIb308AHUEM CMPYKMYPHBIX
dopmyn;

copMUpOBaAHHOCMb YMEHUA XApaKkmepu306ams WCTOUHUKU YTIEBOJOPOIHOTO
ChIpbsi (He(dTh, MNPUPOAHBIM Ta3, Yrojib), CHOCOOBI UX MEPepadbOTKU U

MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

10)cpopmuposannocms  ymenuti  npo6oOumv  BBIUUCICHUS 1O XUMHUYECKHM

ypaBHEHHUSM (Macchl, 00bEMA, KOJMYECTBA MCXOJHOTO BEIECTBA WJIM MPOAYKTA
peakiuu TO W3BECTHBIM Macce, 00bEMY, KOJIWYECTBY OJHOTO M3 HCXOJHBIX

BEILECTB MJIU MPOAYKTOB PEAKIINH);

11)cqpopmuposannocme ymenuil 61adems CUCTEMON 3HaHUH 00 OCHOBHBIX METOJaX

HAay4YHOI'O TIO3HAHWS, MWCIOJb3YEMbIX B XUMHUU IpPU HM3YYEHUM BEIIECTB U
XUMHYECKUX SBJICHUN (nabmronieHue, U3MEpEHNE, DKCIIEPUMEHT,
MOJICJINPOBAHUE), UCHOIb306AMb CUCTEMHbBIE XUMHYECKUE 3HAHUSA ISl TPUHSTHS
pelIeHN B KOHKPETHBIX )KM3HEHHBIX CUTYaLUsAX, CBA3AHHBIX C BEIIECTBAMU U UX

IMPUMCHCHUCM;
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chopmMupo8aHHoCcmy  GIAOEHUSI CUCMEMOU 3HAHULL O eCcmecm8eHHOHAYYHbIX
Memooax NO3HAHUsL — HAOIIOOeHUU, USMEPEHUU, MOOETUPOBAHUU, IKCNEPUMEHME
(PeanbHOM U MbICIEHHOM) U YMEHUsI NPUMEHSIMb JMU 3HAHUSL,
copmMUpo8aHHOCMb YMEHUsI NPUMEHAMb OCHOBHblE ONepayuu MblCIUMENbHOU
O0esimebHOCU — AHAIU3 U CUHMe3, CpasHeHue, 0000uenuUe, CUCMeMamu3ayuio,
8blsAGIeHUe NPUYUHHO-CILEOCMBEHHBIX C853ell — 01 U3YUeHUsl CBOUCME 8euecms U
XUMUYECKUX PeaKyuii;

12)cpopmuposannocmes ymenuii cobriodams npasuia TOJIb30BaAHUS XUMHYCCKOU
MOCy/I0Ol M Ja00paTOpHBIM O0OPY/IOBAaHMEM, a TakKe IpaBuWiia OOpalleHUs C
BEIIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMHU MO BBIMOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

13)cpopmuposannocmv  ymenuti  naaHuposamev W 6bINOJHAMb ~ XUMHUYCCKHH
DKCIIEPUMEHT (TIPEeBpAIllEHUsS OPraHWYECKUX BEIIECTB TMPU  HArpeBaHUU,
MOJIyYCHUE OTUJCHA W W3YYCHHE €ro CBOWCTB, KAaYeCTBCHHBIC pPEAKITUU
OpPTraHWUYECKUX BEIIECTB, JeHATypalnus OEJIKOB TIpH HArpeBaHWH, I[BETHHIC
peakiiuu OEIKOB) B COOTBETCTBHHM C MpaBUJIaMU TEXHUKH O€30MacHOCTH TpHU
oOpallleHUuH ¢ BEHIECTBAMU M JIaOOPaTOPHBIM OO0OPYIOBAHUEM, HPEOCMAB/IsmMb
pe3ynbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX pEaKUUid W Gopmyruposams BBHIBOABI HA OCHOBE OTHX
PE3yIbTATOB;
CPOPMUPOBAHHOCINL  YMEHULL: CAMOCMOAMENbHO NIAHUPOBAMb U  NPOBOOUNDb
XUMUYECKUUl dKCnepumenm (noayuenue U U3yyeHue CEOUCME OpcAHUYECKUX
sewecms, KauecmeenHvle peakyuu yeieo00po008 PA3IUUHBIX KIACCO8 U
KUCTIOPOOCOOEPHCAWUX OP2AHUYECKUX 8eujecms, peuleHue IKCNepuMeHmanbHbiX
3a0ay NO PACNO3HABAHUIO OP2AHUYECKUX Geuecms) ¢ cobarooeHuem npasu
be3onacnoco obpaweHus ¢ Gewecmeamu U 1aOOpPamopHviM 000pPYO08aAHUEM,
Gopmynuposeams yenv uccie008anus, npeocmasiams 6 pasiuiHol opme

PE3Yibnanibl IKCNeEpUMenmada, anaiusuposams U OyeHueantb Ux docmoeepHacmb;
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14)cpopmuposannocms — ymenuti  KpUMuyecku — aHAIU3UpO8AMb  XUMHUYECKYIO
uH(pOpMaIIIO, IOJTyYaeMyto U3 pa3HbIX uctouHukoB (CMU, Unrtepner u np.);
CcPOpMUPOBAHHOCb — YMEHUU:  OCYWEeCmENamy  YeleHANPAGIeH bl — NOUCK
XUMUYECKOU UHDOpMAYUU 8 PA3TUYHBIX UCIOYHUKAX (HAYYHAA U Y4eOHO-HAYYHAs
aumepamypa, CMHU, HUnmepnem u 0Op.), Kpumuuecku aHaAIU3UPOBAMb
XUMU4YeCKylo  umgopmayuro, nepepabameieamv €€ U UCHOIL3OBAMbL 6
COOmMBEemMCmMeUU ¢ NOCMABIeHHOU YUeOHOU 3a0ayell

15) cchopmuposannocme VMeHU cobnodams npasuia AKOJIOTHYECKHU
1[€J1€CO00Pa3HOro MOBEACHHMS B OBITY U TPYAOBOM AEATENBHOCTU B LIEISAX
COXpaHEHHUsI CBOETO 3J0POBbS U OKPYXKarOLIEH NPUPOJHOM CPEIbl; 0CO3HABAMD
OIMAaCHOCTh BO3JICHCTBUS HA )KMBBIE OPIraHU3MbI OIPEJCIEHHBIX OPraHUYECKUX
BEIECTB, IMOHUMAas cMbica nokazatens [IJAK (mpenenbHOil momycTUMOM
KOHIIEHTpAllUH), HOACHAMbL Ha  MpUMeEpax  CIOCOObl  yMEHbBIIEHUS U
MPEeIOTBPAIICHUS X BPEIHOTO BO3JCHCTBUS Ha OPTaHU3M UYEJIOBEKA;
AHATU3UPOBATb YENIeCO0OPA3HOCNbL NPUMEHEHUS — OP2AHUYeCKUX  Beujecms 6
NPOMBIULIEHHOCU U 8 ObIMY C MOYKU 3PEHUsI COOMHOUEHUS PUCK-NOIb3d

16)ans  oOydJarommxcsi ¢ OTPAHMYCHHBIMH BO3MOXHOCTSIMH 370POBbSI: YMCHHE
OPUMEHATh 3HaHUs 00 OCHOBHBIX JOCTYIHBIX METOJAaxX IO3HAHUS BELIECTB U
XUMHYECKUX SBJICHUIA;

17) st cnenbiX U CIa0OBUASIIMX OOYYAFOIIUXCS: YMEHHE HCIOJIb30BaTh PEbehHO

TOYEUHYIO CUCTeMy oOo3HadueHui JI. bpains nys 3anucu XuMudeckux GopmMyi.

B 11 kuacce mnpeaMeTHble pe3yabTaTbl 0CBOeHUs1 Kypca «OO0mas w

HEOPraHU4YeCcKasi XUMHS» OTPAKAKOT:

1) cgopmuposannocmv  npedocmasnenuii: O  XUMHUYECKOW  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJIM XUMUU B TO3HAHUU SIBJICHUUN
IpUPOJIbI, B POPMUPOBAHUN MBIIIJICHUS U KYJIbTYpPbl JIMYHOCTH, €€

(GyHKIHMOHAJIBHOM TPaMOTHOCTH, HEOOXOAUMOM JUIsl pEelIeHUs] MPaKTHUYECKUX
32



2)

3)

3alad U JKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3I0POBBIO U
MIPUPOIHOM Cpenie;

eraoenue CHUCTEMOM XUMHYECKHUX 3HAHUH, KOTOpast BKJIIOYACT:
OCHOBOITOJIAraloIye MOHATHS (XMMHYECKUH 3JIEMEHT, aToM, M30ToIm, S-, P-, d-
ANIEKTPOHHBIE OpOWTAIW aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSPHBIM OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl CBS3b
(KoBaJIeHTHasi, WOHHAs, METa/UIMYeCKas, BOJOPOJHAs), KpUCTAIIMYECKas
pEMETKA, TUIBI XUMHAYECKUX PEAKIUM, PACTBOP, BJIECKTPOJIUTHI, HEIIEKTPOIUTHI,
ANEKTPOJUTHYECKAST JTUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW pPEaKIMi, XUMHUYECKOE€ PABHOBECHE; TEOPHUH W 3aKOHBI (TEOpHs
AJICKTPOJIUTUYECKOU JHcconnanuu, nepuoanyeckuii 3akod JI. M. Mennaeneena,
3aKOH COXPAHEHUS MACCHI BEIIECTB, 3aKOH COXPAHECHUS U MPEBPALICHUS YHEPTUU
MpY XUMHUYECKHUX PEAKLMAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIINE B OCHOBE MOHUMAHUS NMPUUYUHHOCTUA H
CUCTEMHOCTH XMMHUYECKHUX SIBJICHUU, (PAKTOJOTUUECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJTYYSHUH U 0€30ITaCHOM HMCII0JIb30BAHUH BaKHECHUIIINX HEOPTaHUICCKHUX
BEILIECTB B OBITY U MPAKTUUECKOU IESITEILHOCTH YEJIOBEKA;

co8peMeHHble NPeOCmasieHUss 0 CMpPOeHUU 6ewecmea Ha amoOMHOM, UOHHO-
MOJIEKYIAPHOM U HAOMONEKVIISIPHOM YPOBHAX, NPeOCmasieHus O MeXAHU3MAax
XUMUYECKUX PeaKyutl, mepmoOUHAMULECKUX U KUHEMUYECKUX 3AKOHOMEPHOCHSX
UX NpoOmMeKaHus, O XUMUYECKOM pABHOBECUU, pacmeopax U OUCHEPCHbIX
cucmemax, ¢haxkmonocuyeckue c8edeHusi 0 C80UCmeax, cocmase, NOJIYYEHUU U
0e30NACHOM UCNONB30BAHUU BANCHEUUWUX HEOPSAHUUECKUX 6eujecms 8 Ovbimy u
NPAKmMu4eckou  OesamenbHOCmU — Yel0B8eKd, O0WUX  HAYYHbIX — NPUHYUNAX
XUMUYECKO20 NPOU3BOOCMEA;

chopmuposanHocms yMeHull 8blA81AmMb XapaKTepHble TPU3HAKU TOHSTHH,
YCmanaenueams WX B3AUMOCBS3b, UCNOAb308aMb COOTBETCTBYIOIIUE TOHSTHUS

IIPpH OIMMCAaHHNHN HCOPTAaHNUYCCKUX BCHICCTB U UX HpeBpaHleHHﬁ;
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4)

5)

6)

7)

chopmMupo8anHocms  YMeHUll  UCNONIb306aMb XUMUYECKYI0 CHMBOJUKY IS
cocTtaBieHus (OPMYyJ BEIIECTB M YpPaBHEHUH XHMHUYECKUX  PEAKIIHA;
cucremarnyeckyro HomeHkIaTypy (IUPAC) u TpuBHaibHbIC Ha3BaHMS OTACIbHBIX
HEOPTaHWYECKUX BEIIECTB (YrapHbBIH ra3, YIJICKUCHBIA ra3, aMMHak, raméHas
U3BECTb, HETAIEHAS U3BECTh, TUTHEBAS COMA, TUPUT U JIP. );

chopmupo8anHocms yMeHul onpeoensms BAJEHTHOCTb U CTENEHb OKHUCIICHUS
XUMHYECKHX DJIEMEHTOB B COCIMHCHUSIX PA3IMYHOTO COCTABa; BUJ XUMHUYCCKOUN
CBsI3M (KOBaJICHTHAs, HIOHHAsI, METAJNINYECKasi, BOJOPO/IHAS) B COCTUHEHUAX; THI
KPUCTAJUTMYECKOW PEMIETKH KOHKPETHOTO BEIIEeCTBAa (aTOMHAs, MOJICKYJISIpHas,
WOHHAs!, METAJNIMYECKas ); XapakTep Cpe/ibl B BOAHBIX PACTBOpPAX HEOPTaHUYECKUX
COCJIMHECHUN;

copmupo8anHocms yMeHuss 00BACHAMb 3ABUCUMOCNL CBOUCME Beuecms om
8UOA XUMUYECKOU CB8A3U U MUNA KPUCALIUYECKOU DeuémKu, OOMeHHbI U
OOHOPHO-AKYENMOPHBIL MEXAHUZMbL 00PA308AHUSL KOBATIEHMHOU C853U;
CcoOpMUPOBAHHOCMb YMEHUL YCMAHABIUEAMb TIPUHAIICKHOCTh HEOPraHUUECKUX
BEII[ECTB M0 UX COCTaBY K OMPEACIEHHOMY KJIacCy/TPyIIe COeUHEHUM (ITPOCThIe
BCIIECTBA — METAUIBI M HEMETa/UIbl, OKCHJBI, OCHOBAHUS, KHCIIOTHI,
amM(pOTepHbIC THIPOKCHIBI, COJIN);

copmMuUpo8anHOCmb YMEHUIL.: KIACCUPUYUposams. HeopeaHudecKue eeujecmed no
Ux cocmagy, Xumudeckue peakyuu no pasiuyHvlM NPUSHAKAM (YUCTY U COCMABY
peazupyrowux eeujecms, meniogomy 3¢ggexkmy peaxkyuu, usMeHeHuro cmeneHet
OKUCNEHUsL JJIeMEHMOo8, O0OpAmMUMOCmU, YYACMUI0 Kamaiuzamopa u m.n.);
CAMOCMOSAMENLHO 8blOUPAMb OCHOBAHUS U Kpumepuu O0as KilacCuguxkayuu
U3 YAeMbIX GeUeCm8 U XUMUYECKUX PeaKyull;

chopmuposarnHoCmy yMeHUll packpbléams CMBICH Tiepuoandeckoro 3akona 1. U.
MenpeneeBa 1 1eMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOITYI0, OOBSICHUTEIBHYIO U

MPOrHOCTHYECKYIO (DYHKINU;
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8)

9)

copMUpo8aHHOCMb YMeHULl XapaKkmepuzo8ams dIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3JIeMeHTOB 1—4 mnepuonioB [lepnoanueckoil cucTeMbl XUMHUYECKUX
anemeHToB [I. M. MenneneeBa, MCIONb3ysl MOHATUSA «S-, P-, O-3JEKTPOHHBIC
opoUTaIN», «IHEPTETUUECKUE YPOBHUY; 00BACHAMb 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHMUYECKHX AJIEMEHTOB M HMX COCIMHEHMH MO MEpUoJiaM U TpyIIam
[leprognyeckon cucTeMbl XUMUYECKHX d1eMeHTOB [[. . Menneneesa;
«OCHOBHOE U 8030VHCOEHHOE DHEpeemUyYecKue COCMOAHUSL amomay, O00BACHAMD
3AKOHOMEPHOCMU UBMEHEHUST CBOUCME XUMUUECKUX DJIEMEHMO8 U UX COeOUHeHUl
no nepuooam u epynnam Ilepuoouueckou cucmemol [{ U Menoeneesa, eanenmmole
B03MONCHOCIU  AMOMO8 JJIEMEHMO8 HA OCHOB8E CMPOEHUs UX IJIeKMPOHHbIX
obonouex

cpopmuposannocmo  ymenuil  xapakmepuzoeams  (onucwieamsv)  oOume
XUMHUUYECKUE CBOMCTBA HEOPraHMYECKHMX BEIIECTB PA3IUYHBIX  KJIACCOB;
noomeeporcoams CylIECTBOBAHNE T€HETUUECKOW CBS3U MEXy HEOPTraHMYECKUMU
BEILECTBAMH C TOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMIA;
copmMUpo8aHHoCmy  YMeEHUs — packpwleamsv — CYWHOCMb:  OKUCIUMENbHO-
80CCMAHOBUMENbHBIX  PeaKyutl NoCpeoCmeoM COCMABNEHUSl  JIeKMPOHHO20
oanamca smux peakyuil, peaxyuii UOHHO 20 OOMeHa Nymém COCMAGNeHUs Ux
NOJIHBIX U COKPAWEHHBIX UOHHBIX YPABHEHUl, peakyull 2uoponu3d; peaxyut
KOMNleKcoobpazoeanus  (Ha  npumepe  2UOPOKCOKOMNIIEKCO8  YUHKA U

ANFOMUHUS);

10)cpopmuposannocmes  ymenuss Kraccugpuyuposams XUMHYCCKHE PEAKIMH 10

pa3IMYHBIM TpU3HAKaM (YUCITY W COCTaBy PEarupyrOIIUX BEIIECTB, TEIJIOBOMY
b dexTy peaknuu, U3MEHEHUIO CTENEHEH OKHCIICHHS JIEMEHTOB, 0OPaTUMOCTH

pEeaKlNH, yYaCTUIO KaTaau3aTropa);

11)cchopmuposannocmes ymenuii cocmaensime ypaBHEHUS PEAKIMH pa3IMUHbIX

TUIIOB; TIOJIHBIE M COKpAIIEHHBIE YpaBHEHUS peakuuil HOHHOTO OOMeHa,

YUYUTBIBAA YCJIOBUA, IIPU KOTOPBIX 3THU pCaKIH UAYT 10 KOHIIA,
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12)cpopmuposannocms  ymenuii  npoeooumv  PEAKIHMH,  OITBEPKIAIOIIHE
KAueCTBEHHBI COCTAB PA3IMUYHBIX HEOPTraHWYECKUX BEILECTB; pPACHO3HABAMDb
OTBITHBIM MTyTEM MOHBI, IPUCYTCTBYIOIINE B BOJIHBIX pacTBOpPaX HEOPTraHUYECKUX
BCIIECTB;

13)cpopmuposannocmv ~ ymenuil  packpvléams — CYITHOCTh  OKHCIHTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIMI MOCPEICTBOM COCTABIICHHUS AJIEKTPOHHOTO OajaHca
ATUX PEaAKIU;

14) chopmuposannocmo ymenuti 06vACHIMb 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM
peakiuu OT pa3IMYHbIX (AKTOPOB; XapakKTep CMENIEHUS XUMHYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT BHEIIHEro Bo3aercTBus (mpuniun Jle [latenbe);
cghopmuposanHocmes ~ yMeHUs  OOBACHAMbL — 3AKOHOMEPHOCMU — NPOMEKaAHUs
XUMUYECKUX PeaKyull ¢ Y4emom Ux dHepeemuyeckKux XapaKmepucmuk, Xapaxkmep
UBMEHEHUsl CKOPOCMU XUMUYECKOU peakyuu 6 3a6UCUMOCMU OmM  PA3TUYHbIX
gaxmopos, a makdce Xapakmep CMewjeHuss XUMUYECKO20 PpAGHOBeCUsi NOO
erUsIHUEM BHewHUX go30elicmautl (npunyun Jle [llamenve),;

15)cpopmuposannocme  ymenuil  xapakmepuzoéams — XAMUYECKHE  IPOIECCHI,
JIeKAIe B OCHOBE MPOMBIIIUICHHOTO TIOJNYYCHHSI CEPHOW KHCIIOTBHI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTH TPEICTABICHUH 00 OOIMX HAyYHBIX MPHHIMIAX U
HKOJIOTHYECKUX MPOOIeMax XUMHUUECKOTO MPOU3BOJICTBA;
chopMUpOBAHHOCMb YMEHUS XapaKmepuzoeams XuMmuiecKue peakyuu, iexcaujue
8 O0CHOBE NPOMBIUIECHHO20 NOJYYEHUSI CEPHOU KUCIOMbl, aMMuaxa, ooujue
Hayuuvle NPUHYUNBL XUMUYECKUX NPOU3BOOCMS, 1eneco0Opa3sHOCmb NPUMEHEHUS]
Heop2aHUu4ecKux 6ewecms 6 HNPOMBIUAEHHOCMU U 6 Oblmy C MOYKU 3PEeHUs
COOMHOUEHUS PUCK-NONb3A;

16) cdhopmuposannocmes  ymenuti  npo8oOums BBIYUCICHHS C HCIOJIb30BAaHHEM
MOHATHUSL «MAacCoBas JIOJS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHWHA Ta30B
IPU XUMUYECKUX PEAKIIHMSIX, MAaCChl BEIIECTBA WK 00BhEMA ra30B MO0 U3BECTHOMY

KOJIMYECTBY BEIECTBA, MacCce€ WM 00bEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIHH
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BEIIECTB, TEIUIOBOrO 3¢ (eKTa peakiMy Ha OCHOBE 3aKOHOB COXPAHEHHUS MaCChI
BEIIIECTB, MTPEBPAIICHUS i COXPAaHCHHSI SHEPTUH;
copMUpoBaHHOCMb YMEHUsL NPOBOOUMb PACUEMDBL. C UCHONb308AHUEM NOHAMULL
«maccosas 001i 6ewecmed 6 pacmeope» U «MOJAPHAS KOHYESHMPAYUsy,
Maccol gewecmea uiu 00véMa 2aza No U3BECHHOM)Y KOJIUYeCms8y 6eujecmed,
macce unu 00bEMY 00HO20 U3 VUACMBYIOWUX 8 PeaKyuu 8euecms, menio8o2o
agpgpexma peaxyuu, 3HaveHus 6000POOHO20 NOKA3AMESL PACMBOPO8 KUCIOM U
wenoyeu ¢ U38eCMHOU CMeneHvlo OUCCOYUaAyuU; Maccol (00béma, Koaudecmsa
sewjecmea) npooyKma peaxyuu, eciu 00OHO U3 UCXOOHbIX 8euecma OaHO 8 BUOe
pacmeopa ¢ onpedenénHol MaccoBoll 00ell pacmeopEHH020 8elecmaa Ui OaHO
8 uzbvLimKe (umeem npumecu), 001U BbIX00A NPOOYKMA pearyuu; 0O0bEMHbIX
OMHOWEHULL 24308,

17)cghopmuposannocms ymenuii cobnrodames npasuia TOJNb30BAHHS XUMHUYECKOU
MOCYJIO W 7a0OpaTOPHBIM O0OPYIOBAHMEM, a TaKXKe MpaBWiIa OOpaIIeHHs C
BCIIIECTBAMH B COOTBETCTBUM C WHCTPYKITUSMHU TIO BBITIOJTHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

18)chopmuposannocmes  ymenun  naamupoéames U - 6bINOJHAMbL  XUMHYECKHH
IKCIIEPUMEHT (pa3ioXKeHHe MEepOKCHIa BOJAOPOAa B MPUCYTCTBUU KaTalM3aTopa,
OTpEJICTICHHE CpPEeIbl PAacTBOPOB BEIMIECTB C TOMOIIBIO YHUBEPCATIHLHOTO
WHUKATOPA, BIUSHUAC PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMUUYECKOW PEAKITUH,
peakiy MOHHOr0 OOMEHa, KaueCTBEHHBIE peaKkIuu Ha cyibdar-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KAaTHOH aMMOHHUSI; PEIIEHNE YKCIEPUMEHTAIBHBIX 3a/1a4 IO
TeMaM «Metamuie»y B «HemeTamabs») B COOTBETCTBUMU C TpaBUJIAMU TEXHUKH
0e30macHOCTH MPU OOPAIEHNH ¢ BEIIeCTBAaMH U J1a00paTOPHBIM 000pYIOBaHUEM,
npeocmasnames Pe3yJabTaThl XHMHUYECKOTO JKCIepuMeHTa B (opme 3ammcu
YpaBHEHUN COOTBETCTBYIOIIUX PEAKIUN U hopmynupoeams BBIBOABI HA OCHOBE

9TUX PE3YJIbTATOB,
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cPoOpMUPOBAHHOCINL  YMEHULL: CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb
XUMUYECKUNl ~ IKCnepumeHm  (npogeoenue  peakyuii  UOHHO20  0OMeHa,
noomeepoicoeHue  KaueCcmeeHHo20  COCMABa  HeOP2aHUYeCKUX  8eujecms;
onpeoenenue cpedbl pacmeopos Beujecms ¢ NOMOWbI0 UHOUKAMOPOS, U3YYEeHUE
GIUAHUSA PA3TUYHBIX (DAKMOPO8 HA CKOPOCMb XUMUYECKOU pearyuu, peuieHue
9KCNepUMEeHmanbhblx 3a0a4 no memam «Memannvly u «Hememannwvry) c
cobo0eHuem npasusl 6e30nacH020 00paweHus ¢ 6ewecmeamu U 1abopamopHbim
obopyoosanuem, Gopmyiuposams yeib UCCIe008AHUS, NPeOCMABIAMb 6
pasiuyHou  opme  pe3yrbmamol IKCnepumMenma, AHANU3UpOBaAms U
OYeHUBamsb Ux 00CMOBEPHOCb,

19)cpopmuposannocms  ymenuti  KpUMuYecKu — aHAIU3UPO8amb  XUMHUYECKYIO
uH(pOpMaIUIo, MOJIy4aeMyto U3 pa3Hbix nctounukoB (CMU, UuTepHer u ap.);

20) chopmuposannocmo yMeHu cobnodams npasuia HKOJIOTHYECKU
[[EJIeCO00Pa3HOTrO TOBEJACHUS B OBITY M TPYJIOBOM JESITEIBHOCTH B IIEJSIX
COXPaHEHHUSI CBOETO 3/I0POBbS M OKPYXKAIOIIEeH MPUPOIHON CpENbl; OCO3HABATH
OIMACHOCTh BO3JICHCTBHSI HA JKUBBIE OPTaHU3MBI OIPEACIEHHBIX BEIIECTB,
noHuMasi cmeici nokazarens [1JIK (mpemenbHON JOMYCTHMOM KOHUEHTPALIUH),
nosAcHAMb Ha TIPUMEpax CIOCOObl YMEHBIIEHUS U TPEJOTBPAIICHUS UX BPEIHOTO
BO3JICHCTBHSI HA OPTaHU3M YEJIOBEKa,
cpopmMuposaHHoCcmy YMeHuli. coOI00ams Npasuld NONb308AHUSL XUMUYECKOU
nocyoou u J1abopamopHviM 000py008aHUeM, 00paweHUs: ¢ Beujecmeamu 8
COOMBEMCMBUU C UHCMPYKYUAMU NO BbINOJHEHUIO 1A00PAMOPHLIX XUMUYECKUX
ONbIMOG, IKOJIO2UUECKU 1eNecooOpasHo2o NogeoeHuss 6 Ovimy u mpyoosol
0esImeNbHOCMU 8 YENsX COXPAHEHUSl C80e20 300P08bsl, OKpYICaloueli NpUupoOoHol
cpeodbl U OOCMUMNCEHUSI €€ YCMOUYUBO20 pA3BUMUS, O0CO3HABAMb ONACHOCHb
MOKCUYECK020 OeUCMEUs HA JHCUBbIE OP2AHUIMbL ONPEOETIEHHBIX HEOP2aHUYECKUX
sewgecms, noHumas cmvicn nokazamens IIJ[K (npedenvrnou Odonycmumou

KOHYeHmpayuu), cghopmuposanHocmy VMEeHUU. 0CyWecmenamo
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YeneHanpasienHblll NOUCK XUMUYEeCKOU UHGOpMayuy 8 pasiudHblX UCHOYHUKAX
(Hayunas u yuebHo-nayynas aumepamypa, CMHU, Humepnem u Op ), kpumuuecku
AHAIU3UPOBAMb  XUMUYECKYl0  uH@opmayuro, nepepabamviéamsv €€ U
UCNONIL308AMb 8 COOMEEMCMBUU C NOCMABNIEHHOU Y4ueOHOU 3a0ayeli

21) st 0Oy4YaroIuUXCsl € OrPAaHUYCHHBIMH BO3MOXKHOCTSAMH 3JI0POBBS: YMCHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHUS BEIIECTB U
XUMUYECKUX SBJICHUM;

22) Ui clenbiX U CIabOBHIAINIMX OOYYAIOIIMXCSA: YMCHHE HMCIIOJIb30BaTh PEIbehHO
TOYEUHYIO cucTeMy oO0o3HaueHuil JI. bpaiins nms 3anucu XuMuyeckux (Gopmyi.
Pesynbratel oOyueHuss Ha ©a30BOM YpPOBHE OpPHUEHTHPOBAHbI Ha OOUIYIO

(GYHKIUOHATBHYIO TPAMOTHOCTh, TOJYYEHHE KOMIETEHTHOCTEH MJis MOBCEIHEBHOU

KU3HU U o00Iero pas3ButTus. Pe3ynbrarsl oOydeHUs Ha YIIyOJEHHOM YpOBHE

OpDUEHTUPOBAHbl  HA  MOJYyYEHUE  KOMIIETEHTHOCTEM U1  MOCIEAYOLIEH

npodeccuoHanbHOM NEeSITEIbHOCTH KaK B paMKaXx JIaHHOW IIPEeIMETHON 00JIaCTH, TaK

B CMEXKXHBIX C HEW 00JI1aCTAX.
COIEPXAHHUE YYEBHOI'O ITIPEAMETA «XUMMSI»

10 KJIACC « OPTAHUYECKAS XUMUS» BA3OBBI YPOBEHD

Teopernueckne 0CHOBbI OPraHM4eCKOM XUMHUH

[IpeqmeT opraHn4ecKOoM XHUMUH: €€ BO3HUKHOBEHHE, PA3BUTHE WU 3HAYCHUE B
IIOJIyYEHUM HOBBIX BEILIECTB W MAaTEPHANIOB. Teopus CTPOEHMS OpPraHUYECKUX
coenunennii A. M. BytiepoBa, e€ ocHOBHbIE Mon0XkeHUsA. CTPYKTypHbIE (HOPMYJIbI
OpraHnyeckux BemecTs. ['omonorus, nzomepus. XuMA4decKas CBA3b B OPraHUYECKUX
COCAMHEHUAX — OJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenne o KiaaccUPUKAUMU OpraHUYEcKHX BellecTB. HomeHnknarypa
OpraHUYEeCKUX COEAMHEHHH (CUCTEMaTHYecKas) M TpPUBUAIbHBIE HA3BAHUS

Ba)KHEHIINX HpC,Z[CTaBPITCJICﬁ KJIIaCCOB OPraHNM4YCCKHUX BCUICCTB.
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3KCHepI/IMeHTaJ'IBHBIC MCTOAbBI HM3YUYCHHA BCIICCTB MU  HUX npeBpameHHﬁ:
O3HAKOMJICHHUC C 06pa3uaMH OpPraHnYCCKUX BCUICCTB U MATCpHUAJIaMU Ha UX OCHOBC,
MOACIIUPOBAHUC MOJICKYJI OPraHHYCCKHX BCHICCTB, H&6JII-OI[€HI/IC H OIIMCAaHHC
ACMOHCTPAIIMOHHBIX OIILITOB II0 IPCBPAIICHUIO OPraHU4YCCKHUX BCHICCTB IIpHU

HarpeBaHuH (IJIaBJICHUE, OOYTJIMBAaHUE U TOPEHHUE).

YriaeBoaopoasl

AJIKaHbl: COCTaB M CTPOCHHE, TOMOJIOTMYECKMM psiA. MeTaH u 3TaH —
MpOCTEHIIME TPEACTABUTEIIN aJIKaHOB: (DU3WUYECKHE U XUMHUYECKHE CBONCTBA
(peakuum 3aMeIIeHUsS ©W TOpPEHHUs), HAXOXKJIECHHE B TMPUPOJAC, IOJyYEeHHUE H
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKHH psAl. DTUJIECH W MPONUIEH —
IPOCTEHINIME TIPEJACTABUTEIN aJKCHOB: (U3UYSCKHE M XHMHYECKHE CBOMCTBa
(peakuuu  TUAPUPOBAHUS, TAJOTCHUPOBAHUS, THUApPATAIIMU, OKUCICHUS U
MOJMMEPU3ALINH ), TTIOTyYEHUE U IPUMEHEHHUE.

Anxamuensl. byraawen-1,3 u wMerunOyramueH-1,3: cTpoeHme, BaKHEHIIHE
XUMUYECKUEe CBOMCTBa (peakius mnojauMmepusainuu). lloiydeHue CHHTETHYECKOIO
Kay4dyKa U pPEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJIOTHYCCKUM PSAA. ALCTHUICH —
OPOCTEHININI  TPEACTaBUTENb AJKUHOB: COCTaB, CTPOCHHE, (u3NUecKkue u
XHMHYECKUE CBOMCTBA (peakiuu THAPUPOBAHMS, TaJOTCHUPOBAHUS, THUJApATAIWU,
TOPEHHUS ), TOJTyUYCHUE U IPUMEHEHHUE.

Apensl. benzon: cocraB, cTpoeHHE, (PU3MUECKME M XHMHYECKHUE CBOWMCTBA
(peakuuy rajJoreHUpPOBAHUSI U HUTPOBAHUS), MOJTYUYECHHE W MpUMEHeHue. Toayod:

COCTaB, CTPOCHUC, (bPISPI‘I@CKI/IC 1 XMMHYECKME CBOMCTBA (DeaKHI/II/I raJJOIrCHUPOBAHUA

u HI/ITDOBaHI/IH) MOJYYCHUE W NOpUMEHEHHE. TOKCHYHOCTH APCHOB. I'eneTuueckas

CBA3b MCXKY YIJICBOAOPOJaMU, IIPUHAIJICKAIIIMMHU K PAa3JIMYHBIM KJIacCaM.
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[IpupoaHbIE HCTOYHUKHN YTI€BOAOPOA0B. IIprpoaHblii ra3 U NomyTHEIE HEPTIHBIE
razpl. Hedth u e€ mpoucxoxaenue. CrocoObl nepepabOTKM HedTH: TEPEeroHKa,
KPEKHHI (TEPMUYECKUU, KaTanuTuyeckuil), mnuponu3. [IpoaykTel mnepepabOTKH
He(TH, UX NPUMEHEHHUE B TMPOMBIIUIEHHOCTH M B ObITy. Kamensslii yromp u
POJYKTHI €T0 MepepaboTKH.

OKCHEpUMEHTAIIBHBIE METOJbl M3Y4YEHUS BEIIECTB W HMX MPEBPALLCHUN:
O3HaKOMJIEHUE ¢ 00pa3llaMH IIaCTMACC, KAyYyKOB U Pe3UHbI; KouieKuuu «HepTe» u
«YTOoNb»; MOJEIMPOBAHUE MOJEKYJ YIJIEBOJOPOAOB M TaJOr€HONPOU3BOJHBIX;

ITPOBCACHHUC HpaKTI/I‘IGCKOﬁ pa6OTI>IZ IMOJIYUYCHHC OTUJIICHA U U3YUYCHUC €CTO CBOMCTB.

PacuérHble 3agaun
Beraucnenns mo ypaBHEHHI0 XUMHUYECKOM peakiuu (Macchl, 00béMa, KOJIUYECTBA
HCXOJIHOTO BEIeCTBa WM TMPOJAYyKTa PEeaKIuyd I10 H3BECTHBIM Macce, O0BEMY,

KOJIMYCCTBY OAHOI'0 U3 UCXOJHBIX BCIICCTB UJIN ITPOAYKTOB peaKHI/II/I).

Kuciiopoacoaep:kamue oprann4ecKue coeJHHEHUs

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METaHO U 3TAHOJ: CTpOEHUE, (PU3NUECKUE U
XUMHUYECKHE CBOMCTBA (peaklUMu ¢ aKTHBHBIMH METaJIaMH, TaJIOT€HOBOJIOPOAAMH,
ropeHue), npuMeHenre. BonopoaHeie cBsA3M MEXly MOJIEKYJIaMu CIIUPTOB. [lelicTBue
METAHOJIa ¥ 9TAHOJIa HAa OPraHU3M YEJIOBEKA.

MHoroaroMHble COUPTHI. DTUIICHIJIMKOJb U TJIMLEPUH: CTpOEHUE, (PHU3UUECKUe U
XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO IIETOYHBIMU METaNIaMU, KaueCTBEHHAS
peakuusi Ha MHOIOATOMHBIE CHUPTHI). [lelicTBMe Ha OpraHW3M 4eJOBEKA.
[IprMeHeHne THUIEPUHA U STUICHTIIUKOJIA.

deHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTh
denona. [Ipumenenne deHoma.

Anbnerusapl U keToHbl. DopMasbaerui, aleTaablAerul: CTpOoeHue, (HrU3nuecKue u
XUMUYECKUE CBOMCTBA (pEaKIMU OKHCIECHHS W BOCCTAHOBIJICHMS, Kaue€CTBEHHbIC
peaKLMH), NOJIyYEHHE U IPUMEHEHHUE.
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AHGTOHZ CTPOCHUC, d)HBI/I‘-IeCKI/IC U XMMHUYCSCKHE CBOMCTBA (DeaKI_[I/II/I OKHUCJICHUA U

BOCCTaHOBJIeHI/ISI), IHOJYYCHHC U IPUMCHCHMC.

OAHOOCHOBHBIE MpeneIbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas M yKCyCHas
KHCJIOTBL: CTpO€HUE, (PU3MYECKUE U XMMHUYECKHE CBOWCTBa (CBOMCTBa, oOLIME IS
KJ1acca KUCJIOT, peakuus dTepuuKanun), HoayyeHue u npumeHenre. CreapuHoBast v
OJIEMHOBAsI KHCIOTHI KaK MPEACTaBUTENIN BBICIIMX KapOOHOBBIX KHCIOT. Mblia Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

CrnoxHble 3pUpPbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIIpOIN3 CIIOKHBIX
a¢upoB. Kupel. ['mpponus xupoB. I[lpumeHnenue xupoB. buonormyeckas poib
KHUPOB.

VYrneBoabl: cocTaB, Kiaccu(UKalMs yriaeBoJOB (MOHO-, JU- U TOJHCAXapUIBbI).
['moko3a — mpocTelmuii MoHOcaxapua: OCOOCHHOCTHM CTPOEHUS MOJIEKYJIbL,
du3nueckue U XMMUYECKHE CBOMCTBa (B3auMmopeiicTBue ¢ rumapokcuaoMm meau(Il),
OKHMCJICHME aMMHUA4YHbIM pacTBOpoM okcuzaa cepedpa(l), BoccranoBieHre, OpoKeHHe
[JIIOKO3bl), HAaxOXJEHHWE B MPUPOJE, MPUMEHEHHE, OHOJIOrMYecKass  poJib.
®otocuHTe3. DpyKTO3a KAK U30MEP TIIFOKO3HL.

Caxapo3a — NOPCACTABUTCIIb AUCAXAPUAOB, THAPOJIN3, HAXOXKIACHUC B MIPUPOAC U

IIPUMEHEHHUE.

Kpaxman u mesmmono3a kak mpupoaHbie mnojguMepbl. CTpoeHHE KpaxMmana H
IEJUTIOJIO3bl.  Du3Mueckue W XUMHUYECKHE CBOMCTBA Kpaxmajia (THAPOJIH3,
KaueCTBEHHAS PEAKIIHUS C HOJIOM).

OKCIEepUMEHTAIBHBIE METOJbl HW3YYCHHS BEIIECTB W WX IMPEBPAIICHUN:
IIPOBEJICHUE, HAOJIOJICHHE W OINHMCAHWE JICMOHCTPAIIMOHHBIX OIBITOB: TOPCHHE
CIIUPTOB, KAYE€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CHHPTOB (OKUCIECHUE ITaHOJa
okcunoM Meau(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJICHCTBHE TJIUIEpPUHA C
ruapokcugom meau(ll)), anpnerngoB (OKUCIEHME aMMHAYHBIM PACTBOPOM OKCHIA
cepebpa(l) u rumpoxcuaom meau(ll), B3anmoaelicTBIe Kpaxmana ¢ HOJI0M);

IPOBEJICHUE TPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.
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PacuéTHble 3a1a4n
Brruucnenus mo ypaBHEHHI0 XUMHUUYECKOM peakiuu (Macchl, 00béMa, KOJUYECTBa
HCXOJIHOTO BeIeCTBa WJIM TNPOJAYyKTa pEeaKIMh 10 H3BECTHBIM Macce, 00bEMYy,

KOJIMYCCTBY OAHOI'O U3 MCXOJHBIX BCIICCTB UJIN ITPOAYKTOB peaKHI/II/I).

A30Tc0)1ep>lca1une OPraHNnvYe€CKue COCANHECHUSA

AmMunHpl. MeTHIaMUH M aHWIJIMH: COCTaB, CTPOCHHC, d)I/ISI/I‘-IGCKI/Ie H XUMHWYICCKHC

cBOMCTBA (TOpEHUE, B3AUMOJIEUCTBUE C BOJIOU M KUCIOTAMMU).

AMUHOKHUCIIOTBl KaK aM(OTepHble OpraHWYeCKue coeAuHeHUs. DPuznyeckue U
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha mpuMepe TriaunuHa). buosoruyeckoe
3HAYEHHE aMUHOKHCIIOT. [lenTuapl.

benku Kak MpUPOJIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOpUYHAsg M TpPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakliy Ha OeJKu.

OKCHepUMEHTAIbHBIE METOJbl HW3YYEHUS BEIIECTB W HMX MPEBpPALLECHUN:
HaOIIOACHUE U ONUCAaHUE JEMOHCTPALMOHHBIX OIBITOB: A€HATypauus OEIKOB Mpu

HarpeBaHWM, IBETHBIC PEAKIIUU OCIIKOB.

BbicokoMoieKyJIsIDHBIC COeIMHECHUS

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIDHBIX COEIMHEHHI: MOHOMED,
MIOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IMOJIMMEPHU3ALUU, CPEAHSS MOJIEKYJIIpHas
macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJEKYJSIPHBIX COCIUHEHUH —
MOJIMMEPHU3ALU U NOJUKOHEHCALS.

IImacTmaccel (HOJ'II/IBTI/IJ'IGH, IMOJHUIIPONUIICH, TIOJIMBUHUWJIXJIOPHI, HOJ'II/ICTI/IDOJ'I).

HarypalpHBI M CHHTETHYECKHE Kayuyku (OYyTaaWEHOBBIM, XJOPOIIPEHOBLINA U

HBOHDCHOBBIﬁ). BoJiokHa: HaTypajabHbIE (XJIOHOK, mepcCTh, H_IéJ'IK), HNCKYCCTBCHHBIC

(areraTHOE BOJIOKHO, BUCK034a), CMHHTETHYECKHE (KaIpOH U JIABCAaH).
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OKCHEpUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W WX MPEBPAIICHUN:
O3HAaKOMJIEHHWE C 00pa3llaMu MNPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBSI3H

Peanuzanus MeXNpeaMETHBIX CBS3€H MPU M3y4EHUH OpraHudyeckod xumuu B 10
KJIACCE OCYIIECTBIISIETCS Yepe3 HCIIOIh30BAaHNWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUH, TaK W TIOHATHH, SIBJISIONIAXCS CHCTEMHBIMU IJIS OTACIBHBIX IMPEAMETOB
€CTECTBEHHOHAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIE TOHATHS: SIBJICHHE, Hay4YHbId (hakT, THUIOTE3a,
3aKOH, TEOpHSs, aHallu3, CUHTE3, KiacCUu(puKaius, MNepUOJUYHOCThH, HAOJIOJICHUE,
U3MEpEHUe, YIKCIIEPUMEHT, MOJICTTUPOBAHHUE.

dusnka: mMaTepus, dHEPrus, Macca, aToM, JJICKTPOH, MOJEKYya, YHEPTeTHICCKUN
YpOBEHb, BEILIECTBO, TENIO, 00BEM, arperaTHoe COCTOSHHE BEIECTBA, (HU3MUECKUE
BEJTUYUHBI U €MHUIBI UX U3MEPCHUS.

buonorusi: kmerka, opranusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
dboTocHHTE3, OMOJOTUYECKH aKTHBHBIC BellecTBa (OENKH, YIJIEBOJBI, KHPHI,
(epMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIC TOPOAIBI, IOJE3HBIE HMCKOMAaeMble, TOILIUBO,
pecypchl.

TexHOI0THS: TUIIEBBIE POAYKTHI, OCHOBBI PAIIMOHATLHOTO MTUTAHUS, MOIOIIIHC
CpeICTBa, IEKAPCTBEHHBIE U KOCMETUYECKUE MTPEnapaThl, MaTEPHAIIbI U3 UCKYCCTBEH-

HBIX U CHHTETUYECKUX BOJIOKOH.
10 KJIACC «OPTAHUYECKASA XUMMUSI» YIJTYBJEHHBIA YPOBEHDb

TeoperuyecKkue OCHOBbI OPraHUYEeCKON XUMUHU

[Ipenmer u 3HaYeHHE OPraHUYECKON XHWMHUH, MPEICTABICHHE O MHOTO000pa3UH

OPTraHUYECKUX COCIUHECHUMN.
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DNEeKTPOHHOE CTPOEHHE aTOMa YIJIepoJia: OCHOBHOE M BO30YKIEHHOE COCTOSHUS.
BasieHTHbIE BO3MOXKHOCTH aroMma yriiepojia. XUMHYECKasi CBSI3b B OPraHMYECKHUX
coenuHEeHUsIX. Tumbel THOpUAM3alMA aTOMHBIX opOuTaliel yrieponaa. MexaHU3MbI
00pa3oBaHUsI KOBAJICHTHOW CBsi3M (OOMEHHBIM W JOHOPHO-aKIENTOPHBIN). Tumsl

MepEeKpbIBaHUSI aTOMHBIX OpOuTalield; 6- U -cBsi3u. OauHapHas, ABOHAsA U TpoHas

cBa3b. CriocoObl pa3pbiBa CBsA3€d B MOJIEKyJaxX OpraHuyeckux BemiecTB. [loHsTue
0 CBOOOJTHOM pajiuKale, Hykjieopuie u 3JeKTpoduie.

Teopus cTpoeHus opraHndeckux coequHeHnii A. M. byTnepoBa U COBpeMEHHbIE
IPEICTABIICHNS O CTPYKTYpPE MOJIEKYJ. 3HaUYE€HUE TEOPUH CTPOCHMS OPraHUYECKHUX
coelMHeHUd. MolleKyJisipHble U CTPYKTypHbIe (opMyiibl. CTpyKTypHBIE (POPMYJIbI
Pa3IMYHBIX BUJOB: Pa3BEPHYTAasl, COKPALEHHAs, CKEJICTHAS.

N3omepus. Bunbel nsomepun: CTpyKTypHas, IpOCTPAHCTBEHHAS.

OnexkTpoHHbIE AP(PEKTH B MOJIEKYJIaX OPraHUYECKUX COETMHEHUN (MHIYyKTHUBHBIN
U ME30MEpHBIA YPPEeKThI).

[IpencraBnenne o kiaccupukauud  OpraHudyeckux  BemiecTB.  [loHsTHe
o pynkuuonansHOM Tpynme. ['omonorus. 'omonornyeckue psiapl. Cuctemaruueckas
HOMeHKJIaTypa opranudeckux coeaunenuit (IUPAC) u TpuBHajbHBIC Ha3BaHUS
OTAEIbHBIX TPEACTABUTEIICH.

OcobenHoct ©  KjiaccU(uUKalms OpraHUYecKUX peakiui. OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUN B OPraHUYECKON XUMUHU.

OKCHEepUMEHTAIbHBIE METOJbl U3YYEHHUS BEIIECTB W HMX MPEBPALLCHUN:
O3HaKOMJIEHHE C 00pa3liaMy OPraHUYECKUX BEIIECTB U MaTepHUajaMi Ha UX OCHOBE;
OMBITHI MO MPEBPAIICHUI0 OPraHUYECKHX BEIIECTB IMPU HArpeBaHuU (IUIABJICHUE,
oOyriiMBaHHE M TOPEHHE); KOHCTPYUPOBAHHE MOJIETEH MOJIEKYJ OpPTraHUYECKUX
BEILECTB.

YraeBoaopoabl
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Ankanpl. ['omonormdeckuii psim  ankaHoB, oOmas ¢opMmysia, HOMEHKIATypa
M M30MepHs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ alKaHOB, Sp°-

rudpuIu3alys aTOMHBIX opOuTanielt yriepoja, 6-cBsi3b. Kondbopmepsl. Ouzndeckue

CBOMCTBA aJIKAHOB.

XUMUYECKHE CBOWCTBA aJKAHOB: PEaKIMU 3aMEIICHUs, HN30MepHu3alluu,

ACTUAPUPOBAHHNA, TUKIIN3AlWHU, ITHPOJIM3a, KPCKHHI'A, TOPCHHA. IIpencraBiaeHne o

MCXaHU3MC DeaKLII/Iﬁ PaauKaJIbHOI'O 3aMCIIICHU .

Haxoxnenue B npupoje. CrocoObl MOTy4YeHHs U IPUMEHEHNE aJIKaHOB.
[uknoankanpl. O6mas ¢opmyna, HOMEHKiIaTypa U uzoMepus. OCOOEHHOCTH
CTPOEHHUSA M XMMHYECKUX CBOMCTB MaJibIX (LMKJIONPOIAH, UKIOO0YTaH) U OOBIYHBIX
(UMKJIONEHTaH, UKJIOTeKCaH) HUKIoaNKaHOB. CrocoObl MOMyYeHUsI U MPUMEHEHHE
LUKJIOATKAHOB.
Ankenbl. ['oMojormueckuit psin  ankeHoB, oOmas ¢opmylia, HOMEHKJIATypa.
DIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI AlKEHOB, SP THOPHAN3ALNS

aTOMHBIX opOuTasnei yriepojaa, 6- U n-cBsi3u. CTpyKTypHasi U reoMeTpuyeckas (1uc-

TpaHc-) nzoMepusi. Duznueckre CBOMCTBA AIIKEHOB.

XHUMHMYECKHUE CBOMCTBA: pCakiun IIPUCOCOAMHCHHNA, 3aMCIICHHA B O-IIOJIOKCHUC

[P JBOMHOM CBSI3H, MOJIUMEPU3ALMU U OKWCIICHHS. lIpeAcTaBieHre O MEXaHHU3MeE

peakumu _ 3aekTpo@uibHOro  mpucoeavHenus.  IlpaBuno  MapkoBHUKOBA.

KauecTBeHHbBIE peaknu Ha JBOWHYIO CBS3b.
CnocoObl moJTy4eHUsl U IPUMEHEHUE aJTKEHOB.
Ankaauensl. Kiaccudukanus ankaaueHoB (CONPsDKEHHBIC, W30JUPOBAHHEIE,

KyMyJnupoBaHHbIe). OCOOEHHOCTH AJIEKTPOHHOTO CTPOEHUS M XUMHUYECKUX CBOWCTB

CONPSKEHHBIX AUEHOB, 1,2- u |, 4npucoenunenue. [lonumepusanus cONpsyKEHHBIX

JHUCHOB. CniocoOsbl IMOJIYUYCHUA U IIPUMCHCHHUC aJIKaIHUCHOB.
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Anxkusbl. ['OMONOTHMYECKUW psa  aJIKWHOB, oOmas (opmyia, HOMEHKIATypa
U U30MEpHs. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKHHOB, SP-
ruOpuan3anys aTOMHbIX opOuTanen yriepoaa. Pu3ndeckue cBONCTBA AJIKUHOB.

XUMUYECKUE CBOKMCTBA:! peakuu IIPUCOEAUHEHNS], TUMEPU3ALHAN
U TPUMEpHU3aLK, OKUCIEeHUs. KHCIIOTHBIE CBOMCTBA aJKWHOB, UMEIOIINUX KOHLEBYIO
TPOMHYIO CBI3b. KaueCTBEHHBIE pEAKIINH HA TPOMHYIO CBS3b.

CnocoObl OJTy4eHHs] U IPUMEHEHHUE aJTKUHOB.

ApomMartudeckue yrieBoJaopoabl (apeHbl). ['omonoruueckuil psj apeHoB, oOIas
(dopmyra, HOMEHKIATypa U U30MEpUsl. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHUE

MOJICKYJIbI OeH30:1a. [IpaBuio ApOMAaTHYHOCTH, IIPUMCPBL ~ APOMATHYCCKHNX

coenuHenun. Gusznyeckue CBOWCTBA apEHOB.

XYWMHYECKHE CBOMCTBA OEH30J1a M €ro TIOMOJIOTOB: pEaKIMH 3aMEelEHUs
B O€H30JbHOM KOJIbLIE U YIJIEBOJAOPOJHOM paJuKalie, peakUuuu MPUCOCTUHEHUS,

OKHCJICHHME TOMOJIOrOB OeH30:a. IIpeacraBaeHne O  MEXaHM3ME  pCaKIUi

IeKTpomiIbHOrO 3amemieHus. [IpencraBnenne 00 OpPUEHTHUPYIOIIEM JEHCTBUU

3aMecTuTeNed B OCH30JIbBHOM KOJbIE Ha MpUMEpe alKWIbHBIX paJMKaJIOB,
KapOOKCUIIbHOM, TUAPOKCUIIbHOM, aMUHO- U HUTPOTPYIIIIbI, aTOMOB IraJOr€HOB.

OcoOeHHOCTH XMMUYECKUX CBOMCTB cTuposa. [lonumepusanus cTupoda.

Crioco0bI MoTydeHus: ¥ MPUMEHEHNE apOMaTUYECKUX YTIIEBOIOPOIOB.

[Ipupoausiii ra3. IlomytHeie HedTsHBIe Ta3zbl. HedTh u e€ mnpoucxoxiacHue.
KameHHbI#1 yroib 1 IpoAayKThl €ro nepepadoTKH.

Cmocobbl  mepepaboTku  HedTH:  TEpPEeroHKa, KPEeKUHT  (TepMHYECKUH,
KaTaluTUYEeCKuil), pu@opMuHr, nupoiu3. Ilponykrel nepepaboTku HedTH, HUX
MPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEX/1Y pPa3IMYHBIMU KJIACCaMU YIIEBOJA0POIOB.

OIEKTPOHHOE CTPOEHME TaJOrE€HIPOU3BOAHBIX  YIIIEBOAOpPONOB. Peakunn

3aMCIICHUA rajorctHa Ha THAPOKCOIPYIIIY, HUTPOI'PVIIILY, NUAHOI'PVIIILY,

aMuHOrpynny. JIelicTBre Ha rajJoreHIPOU3BOAHBIE BOJHOTO U CHUPTOBOrO pacTBOpa
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IEIIOYH. B33HMOI[€IZCTBHC JUTAJIOTCHAJIKAHOB C MAarduc€M M IIHUHKOM. IlonsaTue o

MCTAJNIOOPTAaHNYCCKUX COCIMHCHUAX. Hcnonbs3oBanue raJIOrCHIIPON3BOJHBIX

YTJICBOJIOPOIOB B OBITY, TEXHUKE U MIPH CUHTE3€ OPTaHMUECKUX BEIIECTB.

DKCNepUMEHTAIBHBIC METO/Ibl U3YUYEHUS BEIIECTB U WX MPEBPAIICHUN:; H3yUYCHUE
(U3NYIECKUX CBOWCTB YIJIEBOJAOPOJOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX PEAKITUM
YTIIEBOIOPOAOB Pa3IMUHBIX KIaccoB (0OeciBeUnBaHNEe OPOMHON WIJIM MOJIHOUM BOJBI,
pacTBOpa TIepMaHTaHaTa Kaius, B3aWMOACHCTBHE alleTHWJICHAa C aMMHAYHBIM
pactBopoM okcuaa cepedpa(l)); kauecTBeHHOE OOHApYKEHHE YTiepoja U BOAOpOIa
B OpPraHWYECKHX BEIECTBAX; IOJYYCHHE OTHICHA W M3YYCHHE €r0 CBOWCTB;
o3HakoMJieHue ¢ kosutekiusamMu «HedTb» u «Yromb», ¢ oOpa3liamu IJ1acCTMACC,
Kay4qyKOB U PE3UHBI; MOJICIUPOBAHUE MOJIEKYJI yTJIEBOIOPOAOB
1 TAJIOTCHITPOU3BOIHBIX YTIIEBOOPOIOB.
Kucaopoacoaep:xaniue oprannyeckue coeinHeHust

[IpenenbHbie oqHOATOMHBIE CIUPTHL. CTpOCHHE MOJIEKYJ (Ha MpUMepe METaHoJa
u staHona). ['omosioruyeckuit psin, obOmas dopmyna, H30MEpHUs, HOMEHKJIaTypa
u kinaccudukanusa. Pdusndeckue CBOWCTBA MPENEIbHBIX OJHOATOMHBIX CITMPTOB.
Bomopoansie cBsI3u MEX Ty MOJICKYJIaMU CITUPTOB.

XUMHUUYECKHE CBOWCTBA: pEaKIMU 3aMEIICHHs, JeTUapaTaiii, OKHUCJICHHUS,
B3aMMOJICUCTBHE C  OpPraHMYECKUMHU W  HEOPTaHWMYECKUMHU  KHCIIOTaMH.

IIpencraBineHre 0 MEXAHU3ME PEAKIMI HVKIEOMDUIBHOrO 3aMenieHus. KauecTBeHHas

peakius Ha OJIHOATOMHBbIE CHUPTHI. JlelicTBHE ATaHOJa MU METaHOJa Ha OpPTraHUu3M
yenoBeka. CrocoObl MOTyUYeHUs U TPUMEHEHNE OTHOATOMHBIX CITUPTOB.

[Ipocteie »dupbl, HOMeHKIaTypa u u3oMepus. OCOOCHHOCTH (U3UYECKHUX
Y XUMUYECKUX CBOWCTB.

MHoOroaToMHbl€  CHUPTHl —  JTWICHIJIUKOJIb W INHIEpUH.  DuU3NYEcKue
U XUMUYECKUE CBOMCTBA: PEAKLUHH 3aMEILICHHUS, B3aUMOJECHCTBUE C OPTAHUYECKUMHU

N HCOPTaHNYCCKUMHU KHUCJIOTAaMU, KAYCCTBCHHAA PCAKIIMA HA MHOTOATOMHBIC CIIMPTHI.
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JleiictBue Ha opraHu3sM 4yenoBeka. (CrnocoObl TONy4YeHHS] W IPUMEHEHUE
MHOTOaTOMHBIX CIIUPTOB.

@®enon. CrpoeHue  MOJEKYNbl, B3aUMHOE  BIMSHHUE  T'HJIPOKCOTPYIIIbI
u OenzonbHOrO sifjpa. dusmueckue cBoiictBa (penoma. OCOOEHHOCTH XUMUYECKUX
cBoiicTB (enona. KauecTBeHHble peakiuu Ha (eHosn. TokcHMyHOCTh (peHoa.
Crioco0sI onrydeHust U mpuMeHeHne penona. enonpopmanbaeruiHas cMoa.

KapOoHuibpHbIE COCAMHEHUS — albJETHIbl U KETOHBI. DIEKTPOHHOE CTPOCHUE
KapOOHWIBHON rpynmbl. ['oMonoruueckue psiibl anbIAerWOB U KETOHOB, 0OIIas
dopmyna, wu3omepuss U HOMEHKJIarypa. Dusnueckue CBOWCTBA  ajbJCTHIIOB
1 KETOHOB.

XUMUYECKHE CBOMCTBA albJETHJ0B M KETOHOB: pEaKUUU MPUCOETUHEHUS.

I[IpencraBienre O MEXaHU3ME DeEaKIMi  HYKICOOMILHOTO MPUCOECOAUHEHUS.

OxucrieHHe albJeruioB, KadeCTBEHHBIC peakiuu Ha aimpieruabl. CrocoObl
MOJTyYEHHUS] U MPUMEHEHUE AJIbICTUA0B U KETOHOB.

OAHOOCHOBHBIE TpeJebHbIE KAapOOHOBBIE KHUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KHUCIOT. M30Mepusi 1 HOMeHKaTypa. Pu3nueckre CBOWCTBA
OJIHOOCHOBHBIX TpPEACIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMHd KapOOHOBBIX KHUCIIOT.

XUMHUYECKHE CBOWCTBA: KUCJIOTHBIE CBOMCTBA, PEAKIUs dTepUDUKAIINN, PEaAKIIUH
C YYaCTHEM YTJIEBOJOPOIHOIO paIUKaia.

Oco0eHHOCTH CBOMCTB MypaBbUHOM KUCIIOTHI.

[TonsiTHe 0 MPON3BOIHBIX KAPOOHOBBIX KUCIOT — CIIOKHBIX ddupax, aHTUIPUIAX,

TAJIOIrCHAHIuApuaax, aMuaax, HUTpuJiax.

MHoroo6pasue KkKapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOMCTB HEMPEASIbHBIX
1 apOMATHYECKUX KapOOHOBBIX KHCIIOT, UKAPOOHOBBIX KUCIIOT, THIAPOKCHKAPOOHOBBIX
kuciot. [IpeacraButenu BEICIIMX KapOOHOBBIX KUCJIOT: CTCAPUHOBAS, TAIbMUTHHOBAS,

OJICMHOBAas1, JIJMHOJICBAA, JJUHOJICHOBAA KHMCJIOTHI. CriocoOBbl IMOJIYUYCHHA U IPUMCHCHUC

Kap6OHOBI>IX KHCJIOT.
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Cnoxusie »¢upsl. [omonoruueckuid psin, obmas ¢dopmyna, H30MEpHS
U HOMEHKJatypa. Dduszndeckue M XMMHYECKHME CBOMCTBA: THAPOJW3 B KUCION
U LIEJIOYHOM cpee.

Kuper. Ctpoenue, (uU3MYECKHEC W XUMUYECKHE CBOWCTBA JKUPOB: THIPOIIU3
B KHCJIOW W 1IesI09HoM cpene. OCOOCHHOCTH CBOMCTB JKUPOB, COACPKAIIUX OCTATKH
HENPEACIbHBIX )KUPHBIX KUCIOT. JKUPBI B IPUPOJIE.

Mpb114 KaK COJU BBICHIMX KapOOHOBBIX KHCIOT, UX Moroiee aeictue. IloHsaTue

0 cuHTeTHYeCKnX Moronmx cpeacrteax (CMCQC).

OO611ast xapakTepUCTHKA yTIEBOIOB.

Knaccudukanus yriieBogoB (MOHO-, M- U MTOJIMCAXAPUIbI).

MoHocaxapuasl:  IJIIOKO03a, bpykTO3a, rajakrosa, pubo3a, J€30K-
cupubo3a. duznyeckue CBOMCTBA U HaxOXKJICHUE B IIPUPOJIE.

®ortocunte3. OnTuyeckas H30MCpPHL. KOHB“I&TO‘HCHH&?I TayTOMCPpHA Ha IIPHUMCPEC

MOJICKYJIbI TJIFOKO3bI, IPOCKIIMU Xeyopca, 0., B -aHOMCPHI I'TIOKO3B5I.

XUMHYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIMU C YYACTUEM CIUPTOBBIX U AJIBAETUIHON
TPYII, CHOUPTOBOE W MOJIOYHOKHCIOE Oposkenue. [IpuMeHeHue TIIOKO3bI, €€
3HAYEHHE B )KU3HECATECIBHOCTH OPTaHU3MA.

Jucaxapunpl:  caxaposa, MaJIbTO3a Y JIAKTO34. BoccranasinuBaronue
Y HEBOCCTAaHABIIMBAKOIIME Aucaxapulbl. lwuapomn3 aucaxapunoB. Haxoxnenue
B [IPUPOJIE U IPUMEHEHUE.

[Tonucaxapuapl: Kpaxmall, IIMKOT€H M LeJurono3a. CTpoeHHe MaKpOMOJIEKYJI
Kpaxmaja, IIIMKOTreHa U UeJUTr0JI03bl. PU3NYEeCcKrue CBOMCTBA Kpaxmasa v LEeJUTFOI03bL.
XUMHUYECKHE CBOMCTBA Kpaxmaia: THUIAPOJIM3, KAa4eCTBEHHAsl pEakius C HOIOM.
XUMHUYECKHE CBOMCTBA IEIUTIONO3bI: TUIPOJU3, TMOJIyYeHHE 3(PUPOB IEIUTFOIO3HI.
[TonsiTne 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allETATHBIN IIENK).

OKCIEpUMEHTAIbHBIE METOAbl HW3YYEHHS BEIIECTB M UX M[PEBPAILICHUM:
PacTBOPUMOCTb PA3JIMYHBIX CHUPTOB B BOJE, B3aMMOAECHUCTBUE 3TAHOJIA C HATPUEM,

OKHCJIEHUE STHJIOBOTO CIUPTA B AIBAETH] HA PACKAUIEHHOM MEIHOW MPOBOJIOKE;
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OKHUCJIEHHE JTWJIOBOIO CHOUPTA JAUXPOMATOM Kaiausl (BO3MOXHO MCIHOJIb30BAaHUE
BUJICOMATEPUATIOB); KAUECTBEHHBbIC pEaKIMH Ha aubIeTuibl (C TUAPOKCHIOM
muammuHcepeopa(l) u ruapoxkcuaom meau(ll)); peakuus raunepuHa ¢ TUIPOKCHIOM
meau(ll); xumudeckue CBOMCTBAa pacTBOpa YKCYCHOW KHCIOTBI; B3aWMOJEHCTBHE
pacTBopa TIoK03bl ¢ ruapokcuaoM meau(Il); B3aumopeiicTBue kpaxmaina ¢ MOJIOM;
pelIeHre YKCIIEPUMEHTAIbHBIX 3a7a4 1Mo TeMaM «CrupTsl U (eHonbly. «KapOoHOBbIE
KHUCJIOTHL. CII0KHBIE 3(DUPBI».

A3oTcoaep:kaniue OpraHnyecKue cCoeJMHEeHUs!

AMHMHBI — OpraHMuYecKHe TMPOU3BOJHBIE aMMmuaka. Kiaccudukaiuss amMUHOB:
anuQpaTUYECKue U apOMaTUYECKHE; IEPBUYHBIC, BTOPUUHBIE U TpeTHYHbIe. CTpoeHHe
MoJIeKyJ, oOmas ¢opmysia, HU30Mepus, HOMEHKIaTypa M (PU3MYECKHE CBONCTBA.
XHWMHYECKOE  CBOWCTBAa  alu(aTHUYECKMX  aAMHHOB:  OCHOBHBIE  CBOMCTBA,
ANKWINPOBAHKE, B3aUMOJICHCTBUE MMEPBUYHBIX aMUHOB C a30TUCTOM Kuciaoton. Conm
AJTKWJIAMMOHMUSL.

AHUIIMH — TIpEACTaBUTENIb aMHUHOB apoMaTH4eckoro psina. CTpoeHue aHWIMHA.
B3anMHoe BiusiHHE TPy aTOMOB B MoJIeKyJie aHuiInHa. OCOOEHHOCTH XUMHUYECKUX
CBOMCTB aHWIMHA. KaueCTBEHHbIE peaKIIy Ha AaHUJIUH.

CnocoObl modyyeHuss W NpUMeHeHue anudaTtudeckux amuHoB. IlomyudeHue
aHWJIMHA U3 HUTPOOEH301a.

Amvunokuciotel. Homenknatypa u u3zomepusi. OTaenbHbIE NPEACTaBUTEIN O

AMHMHOKHMCJIOT. TIJIMIIWH, aJIaHHH, d)eHI/IJ'IaJIaHI/IH, CCPHUH, TJIYyTaAMHHOBAjA KHCJIOTA,

JIU3HUH, DIHMCTCHH. OnTtrueckas H30MCpHA  aMHWHOKHCJIIOT! D-u L-aMMHOKHCIOTEL.

dusznyeckue CBOMCTBA AMUHOKHCIOT. XMMHYECKUE CBOWCTBA AMHHOKHUCIIOT Kak
aM(OTEpHBIX OPraHUYCCKUX COCAMHEHUN, PEaKIHsl IMOJUKOHICHCAIIUU, 00pa30oBaHue
NEeNTUAHON CBsI3U. buonorndeckoe 3HaYye€HUE aMUHOKHUCIOT. CHHTE3 W THAPOJIU3

NECIITUAOB.
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benku kak mnpupoaHsle mnonuMmepbl. llepBuuHas, BTOpHUYHAs M TPETHUYHAS
CTpyKTypa OenkoB. XHUMHYECKHE CBOMCTBAa OCJIKOB: THUIPOIU3, JEHATypalus,
KaueCTBEHHbIE PEAKIIUU Ha OCIKHU.

IlousTue 00 A30TCOACPKAIITNX T'CTCPOLUKINICCKUX COCIMHCHUAX.

[IupuMHUAMHOBEIE M NIYPUHOBBIC OCHOBaHHUS. HYKIEHMHOBBIC KHCJIOTHI: COCTaB,

CTPOCHUEC U OuoJioruyeckas POJIb.

ODKCHEPUMEHTAIbHBIE METOABl HM3YYEHHsS BEIIECTB W HUX MPEBPALICHUI:
pacTBOpeHHe OCJIKOB B BOJIE;, JeHATypalus OCJIKOB IMPU HArpeBaHWUU; IIBETHBIC
peakiuu Ha OeJIKU; PeIICHUE SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TeMaM
«A3oTcoaepKale OpraHUYeCKHe COCIUHEHUs» U «Pacno3HaBaHue OpraHUYECKHX
COCJTMHCHUI.

BbicokomMoJieRyIsIpHBIE COeTUHEHMSI

OCHOBHBIC MOHSITUSI XUMHHU BBICOKOMOJIEKYJISIDHBIX COEIUHEHUW: MOHOMEDP,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMNEHb MMOJUMEPHU3ANMH, CPEIHSS MOJIEKYJISIpHAS
Macca. OCHOBHBIE METOJIbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COCOUHEHUW —

moJmMepun3aiusa U IMOJIMKOHACHCALIU. HDGHCT&BHCHH@ O CTECPECOPETVIISAPHOCTHU

)41 HaHMOHeKVHHDHOﬁ CTPYKTYPEC IMOJIMMECPOB, 3aBUCUMOCTD CBOMCTB IHOJINMCPOB OT UX

MOJICKVJIAPHOI'O M HAAMOJICKYJIIDHOT'O CTPOCHUA.

[Tonumepubie  matepuanbl.  [lmactmaccel  (HOJMATUIICH,  MOJHUIPOIUJIEH,
MOJIMBUHWIXJIOPU,  TOJUCTHUPOJI,  MOJIMMETHJIMETAKPHWIAT,  MOJUKapOOHATHI,
noJMATHICHTEpedTanaT). Y THIM3aus 1 nepepadboTka miacTHKa.

DnacToOMephbl: HATYpaIbHBIA KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIUKOHBI. Pe3nHa.

BosiokHa: HaTypayibHbI€ (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE (BHUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH ).

HOHI/IMCDBI CIICHMaJIbHOI'O HA3HAYCHMUA (TCd)J'IOH, KCBJIAP, DJICKTPOIIPOBOAAIINC

NOoJINMMCEPBHI, 6I/IOD8,3H8,F36MBIC HOJII/IMe‘DBI).
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OKCHEpUMEHTAIIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HMX NPEBPALLECHUN:
O3HaKOMJIEHHE ¢ oOpa3laMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC,
Kay4dyKOB; pECIICHHE JSKCIEPUMEHTAIbHBIX 3a1ady Io Teme «Pacrno3HaBanue
IJJACTMACC U BOJIOKOH.

PacuéTHble 3a1a4n

Haxoxnenne MoseKyIsipHON (pOpMyJIbl OPraHUYECKOTO COETUHEHMSI IO MACCOBBIM
JOJIIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTAB; HAXOXKJIECHUE MOJIEKYJISPHON (HOPMYJIbI
OpPraHMYECKOTO COeIMHEHusT 1Mo Macce (00bEMY) MPOAYKTOB CrOpaHHs; IO
KOJIMYECTBY BellecTBa (Macce, OOBEMY) MPOAYKTOB PEAKLUHMH W/MIM HUCXOJHBIX
BEIIECTB; YCTAHOBJIEHUE CTPYKTYpHOH (OpMyJibl OpPraHUYECKOTO BEIIeCTBa Ha
OCHOBE €ro XMMHUYECKHX CBOMCTB WM CIIOCOOOB IOIYYEHHMs; ONpPEIEICHUE HOJH
BBIXO/1a POAYKTA PEAKLUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHbIe CBSA3H

Peanuzanuss MeXnpeAMETHBIX CBA3CH NPU HU3YYEHUH OPraHUYECKOM XUMHHU
B 10 kjacce OCyHIECTBISIETCS YE€pe3 HCIOJIb30BAHHE KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX [IOHATHWA, TaK W TOHATUH, NPHUHATBIX B OTHEIBHBIX IIpeAMETax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1iue ecTecTBEHHO-HAayYHbIE MOHATHS: SBJIEHUWE, HAy4dHbIM (akT, TUIIOTE3a,
TEOpHs, 3aKOH, aHalu3, CHHTE3, Kilaccupukauus, HaOII0ACHUE, H3MEPEHUE,
DKCIIEPUMEHT, MOJIENb, MOJIECIIUPOBAHHUE.

@dusuKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, IHEPIETUUECKUN
YpOBEHb, BEILIECTBO, TENO, 00bEM, arperaTHoe COCTOSHUE BEIIECTBA, (U3NYECKUE
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, JHEPTHS, Macca.

buonorus:  kimerka, opraHum3M, JKOcHcTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA M TreTepoTpOodHBI TUN NHUTAHUA, OpOXKEHUE,
(oTocuHTE3, IBIXaHUE, OEJIKH, YTIEBObI, KUPbI, HYKIEHMHOBbIE KMUCIOTHI, PEPMEHTHI.

['eorpadusi: mose3HpIe UCKOTIAEMBIE, TOTUTHRO.
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TexHonorus: IMUIICBBIC MPOAYKTbI, OCHOBLI PAIHMOHAJIBHOTO IIMTAHHWA, MOIOIIUC

cpcacTBa, MaTCpraJbl U3 HCKYCCTBCHHBIX U CHHTCTUYCCKUX BOJIOKOH.

11 KUIIACC «OBIIAA U HEOPTAHUYECKAS XUMMUS»
FA30BBI YPOBEHD
Teopernueckne 0CHOBbI XUMHH

XUMHUUYECKHUI dJeMeHT. ATOM. Sapo atoma, M30TOMbl. DJNEKTpOHHAs 000J0YKa.
DHepreTMYecKue ypOBHHU, IMOAYPOBHH. ATOMHBIC OpOMTald, S-, P-, O-3JEMEHTHI
OcobeHHOCTH paclpe/ieNieHUus] JIEKTPOHOB IO OpOUTaIsIM B aToMax »JIEMEHTOB
NEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(MUTYpallUs aTOMOB.

[Tepnonnueckuit 3akoH u Ilepuonnueckas cucrema XuMu4deckux sineMeHToB /. 1.
MengeneeBa. CBA3b NEPUOAMYECKOTO 3akoHa U [lepmogmueckodl  cHCTEMBI
xumudeckux anemeHtoB /. M. MeHnneneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XUMHYECKUX JJIEMEHTOB U
00pa3zyeMbIX MU TIPOCTHIX U CJIOKHBIX BEIIECTB MO IPYIINaM U eproaM. 3HAaUCHHE
IIEPUOINYECKOT0 3aKOHA B Pa3BUTUU HAYKHU.

CrtpoeHue BeliecTBa. XUMUYECKasi CBsA3b. BUIbI XUMHUECKOU CBSI3U (KOBaJECHTHAs
HEeMoJIApHasE W TIOJISIpHAsi, WOHHAs, MeTajumdeckas). MexaHu3Mbl 00pa3oBaHUs
KOBAJIGHTHOM  XMMHYECKOM CBA3M (OOMEHHBIH M  JIOHOPHO-AKLENTOPHBIN).
Bopoponnas cBs3b. BanmeHTHOCTh. DNEKTpOOTPULIATENLHOCTh. CTENEHb OKUCICHHS.
NoHbI: KAaTUOHBI U AHHOHBL.

BemecTtBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH IMOCTOSTHCTBA
COCTaBa BEIIECTBA. THUMbl KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTH CBOMCTBA
BEILIECTB OT TUMA KPUCTATUIMYECKON PEIIETKHU.

[TonsiTne o nucnepcHbIx cucremax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPHI.

Maccoas A0JIA BEIIECTBA B paCTBOPCE.
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Knaccudukanus HeopraHnyeckux coeauHeHud. HoMeHkmaTypa HEOpraHU4eCKHX
BELIECTB. ['eHeTHueckass CBA3b HEOPraHWYECKUX BEUIECTB, NPHHAMISKAIIMNX K
Pa3IMYHBIM KJIACCAM.

Xumuueckas peakuus. Knaccupukanus XMMUYECKUX PEAKIM B HEOPTaHUYECKOU
U OPTaHWYECKOW XMMHH. 3aKOH COXPAHEHHUs MacChl BELIECTB; 3aKOH COXPAaHEHUS U
IIPEBPAILECHUS YJHEPTUH IPA XUMUUECKUX PEAKLIHIX.

CKopoCcTh peakuuu, €€ 3aBHCUMOCTb OT pa3iudHbIX (akTopoB. OOpaTuMble
peakiuu. XuUMHUYECKOe paBHOBecHe. DaKTOpbl, BIMAIOIIME HA COCTOSHHUE
xuMu4deckoro paBHoBecus. [ Ipunnnn Jle [Hlatense.

Onexrponurnueckas auccounanus. CuipHbple M ciabble asekTposnTel. Cpena
BOJAHBIX pAacTBOPOB BEIIECTB: KUCasg, HEWTpalbHas, IienoyHasd. IloHAaTtne o

BOJOPOJHOM IIOKAa3aTcJIC (DH) pactBopa. Peaknuu HMOHHOTO oOMeHa. FI/IQQOHI/B

HCOPraHMYCCKHNX M OPIraHMYCCKHMX BCIIICCTB.

OKMCIIMTEILHO-BOCCTAHOBUTEILHBIC PCaKIHM. IlonsTHEe 00 QJICKTPOJIN3C

pacIyIaBoOB U pacTBOPOB coJiel. [ [puMeHenne »aeKTpoamnsa.

OKCHNEpUMEHTAIBHBIE METOJAbl M3YYEHHMS BEIIECTB W MX I[PEBPALLCHUMN:
nemMoHcTpauus Tabmun «llepuoamueckass cucreMa xuMmMuyeckux snemeHToB J[.U.
MenpneneeBay; HM3y4eHHE MOJENEH KPUCTANIMYECKUX PEIIETOK; HAOII0JEHUE |
OMHCaHUE JEMOHCTPALMOHHBIX U Ja0OpaTOPHBIX OMBITOB (Pa3lioKEHUE MEPOKCHIA
BOJOPOJa B MPUCYTCTBUM KaTAIN3aTOPA, ONMPENAEIEHUE CPEABI PACTBOPOB BEIIECTB C
MOMOUIbI0 YHUBEPCATHHOIO MHIMKATOPA, PEAKIMHM MOHHOTO OOMEHA); MpPOBEACHHE
MpaKTUYECKON paboThl «BiusHue pa3nudHbIX (PAKTOPOB HA CKOPOCTh XUMHYECKOM

pEeaKLm».

PacuéTHble 3a1aun
Pacuétel Mo ypaBHEHUSAM XUMHUYECKHX PEAKIHUM, B TOM YHUCIIE TEPMOXUMHYECKUE

paC‘-IéTBI, paC‘-IéTBI C UCIIOJIB30BAHUCM IIOHATHA «MAaCCOBas JOJA BCILICCTBA».
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Heopranuyeckasi xumust

Hewmeramnbl. Ilonoxkenne HemeTamwioB B llepuoandeckoll cCUCTEME XHUMHYECKHX
sanemeHToB J.M. MeHnneneeBa u 0COOEHHOCTH CTpoeHUsi aTtomMoB. Dusznyeckue
CBOMCTBAa HEMETAJIOB. AJUIOTPONUS HEMETAUIOB (HA MPUMEpPE KHUCIOPOJa, CEpHI,
docdopa u yriaeposa).

XUMUYECKUE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TaJIOTEHOB, CEpbl, a30Ta,
docdopa, yriiepoaa U KpeMHHUSI) U UX COCTUHEHUHN (OKCHUIOB, KUCIOPOACOAEPKAIIIIX
KHCJIOT, BOJOPOIHBIX COETUHEHUI).

[IprMeHeHnEe Ba)KHENIIINX HEMETAIVIOB U UX COEMHEHUM.

Meramnel. Ilonoxkenne MeraiuioB B [leproanyeckorl CHCTEME XUMHYECKUX
anemenToB JI. M. MenneneeBa. OCOOEHHOCTH CTPOCHHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTauioB. OOuue ¢usndyeckue cBoicTBa MeTauioB. CIUIaBbl METAILIOB.
DJIEKTPOXUMHUYECKUN Pl HAMTPSYKEHU METAJIOB.

XHWMHUYECKHE CBOMCTBA BAKHECHUIIIMX METAUIOB (HATPUM, KU, KaJbIIMK, MarHui,
ATIOMUHUH, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUI.

OO6mue crocoObl ToJlydeHus MeTauioB. Mertamnyprus. Koppo3us MeTaios.

Croco0bl 3a1UThI OT KOppo3uu. [IpumMeHeHne MeTamioB B ObITY U TEXHUKE.

OKCIEpUMEHTANbHBIE METOJbI N3YyUYEHHS BELIECTB M UX MPEBPALICHUN: U3YUYEHUE
Koekuuu — «Metamibl M CIUIaBbl»,  00pa3lloB  HEMETAJUIOB;  peIleHue
AKCIIEPUMEHTAJIbHBIX 3aJ]a4; HaONIOJICHHE W OMNHCAHHME JEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aMMOJIEUCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPaMU

KHCJIOT U IIIGJ'IO‘—IGﬁ, Ka4CCTBCHHBIC PCAKIIMKU HAa KaTHOHBbI MeTaJ'IJ'IOB).

PacuéTHble 3aaaun

Pacuétel Maccel BemecTBa WIM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WIM O00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BELIECTB;
pacy€Tsl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) NPOAYKTOB PEAKLMHU, €CIU OJHO U3

BCIICCTB UMCCT ITPHUMCCH.
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XuMHs ¥ KU3Hb

Ponp xuMum B 0O0ECHEYEHUH HSKOJOTMYECKOW, HHEPreTUYECKOM U MHUIIeBOU
0e30macHOCTH, pa3BUTUU MeauMHbL. [loHsATHE O Hay4YHBIX METOJaxX IO3HAHMUS
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpenctaBnennss 00 OOMMX HAYYHBIX MPUHIIUIIAX TPOMBIIUICHHOTO IOTYYEHUS
BAYKHEUIIINX BEIIECTB.

UenoBek B MUpE BEHIECTB U MATEPUAIOB: BAXKHEUIIINE CTPOUTEIIBHBIE MAaTEPHUAIIbI,
KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KepamMuKa, MaTepuaibl s
ANIEKTPOHUKH, HAHOMATEPHUaJbl, OPTAaHUYECKUE U MUHEPATIbHBIE YI00pEHUSI.

XuMHsT HW 300pPOBbE YEJIOBEKA: TMPABUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
IpenaparoB; MpaBuiia OE30MacHOTO MCIIOJIb30BAaHUS MPEnapaToB ObITOBOW XMMHUH B
MMOBCETHEBHOM KU3HU.

MexnpeaMeTHbIe CBSA3H

Peanuzamus MeXnpeIMeTHBIX CBA3CH MPH U3YYEHUHW OOIeld W HEOpraHUYeCKOou
xuMud B 11 Kjacce ocyliecTBIIsSIETCSl Yepe3 UCTI0JIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX NOHATHM, TaK WU IOHSITUW, ABISIOLIMXCA CUCTEMHBIMHU ISl OTAEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO I[UKJIA.

OO6mre ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyUHbIN (haKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaIM3, CHUHTE3, KJIAacCHU(PUKAIUS, TEPUOTUIHOCTh, HAOIOJACHHUE, DKCIICPUMEHT,
MO/JICJINPOBAHUE, U3MEPEHUE, SIBJICHHUE.

®dusuKa: MaTepus, dHEpPrus, macca, aToMm, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOI, PAJMOAKTUBHOCTb, MOJICKYJa, SHEPreTUYECKUN YPOBEHB, BEIIECTBO, TEJO,
00bEM, arperaTHOE COCTOSIHHME BEIECTBA, (PM3UYECKHE BEIUYMHBI M CIUHUIBI HX
W3MEpPEHUSI, CKOPOCTb.

buonorus: kimerka, opraHu3M, 3KOCUCTEMa, Onocdepa, Makpo- U MUKPOIIIEMEHTHI,
BUTAMHHBI, 0OOMEH BEIIIECTB B OPTaHU3ME.

FGOFpa(I)I/Iﬂl MHHEpAJIbI, T'OPHBIC IIOPOAbI, IIOJC3HLIC HMCKOIIA€MbIC, TOILIMWBO,

pECypChl.
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TexHomorusi: XMMHUUYECKas MMPOMBINIJICHHOCTb, MCTAJUIYPIrus, IMPOU3BOACTBO
CTPOUTCIIBHBIX MATCPUAJIOB, CEIbCKOXO03SMCTBEHHOE IIpOU3BOACTBO, IIHMIICBAs
IMPOMBIIIJICHHOCTD, (bapMaHeBTI/I‘IeCKaSI IMPOMBIIIJIICHHOCTD, IIPOU3BOACTBO
KOCMCTHYCCKUX  IIPCIIapaTtoB, IIPOMU3BOACTBO KOHCTPYKIIMOHHBIX MaTCpHUaJIOB,

QJICKTPOHHAA IPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHH.

11 KUVIACC «OBIIAAA U HEOPT'TAHUYECKASA XUMMUS»

YIJIYBJEHHBIN YPOBEHD

Teoperuyeckue OCHOBbI XUMUHU
Atom. CocTaB aTOMHBIX 1€p. XUMHUYECKHUMN JIEMEHT. M30TOMEL.

KODHVCKVHHDHO-BOHHOBOﬁ AYaJIn3M, JIBOMCTBEHHAs Ipupoaa  JJICKTPOHA.

CtpoeHue 5JIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIE YHCIA. DHEPreTHUUYECKHUE

YPOBHH H TIOAYPOBHH. ATOMHBIe opOuTtamud. Krnaccudukamms XuMHUYECKUX

aJIeMeHTOB  (S-,p-,d-,f-amemenTh). PacnpeneneHue DJIGKTPOHOB IO aTOMHBIM

opOuTaNsIM; OPUHIMII MUHUMYMa SHepruu, npuHimn llaynu, npasBwio XyHja.
DOneKTpOHHBIE KOH(MUTYpAIlUd aTOMOB DJIEMEHTOB MEPBOTO—UETBEPTOTO TMEPHUOJIOB
B OCHOBHOM U BO30Y>KJIEHHOM COCTOSIHUM, DJIEKTPOHHbBIE KOHPUTYpAIIMN HOHOB.

IlonsTue 00 OQHCPIrun HMOHM3allnH, SHCPIrumn CpoaACTBa K 3JICKTPOHY.

DJIEKTPOOTPHUIIATEIILHOCTD.

ITepuonnueckuit 3akoH u [lepuoanyeckas cuUcTEMa XHUMHUYECKUX DIIEMEHTOB
. . MenneneeBa. CBsA3b NMEpUOIUUYECKOr0 3aKkoHa H llepmoandeckodl cCHCTEMBI
XMMHUYECKUX  DBJIEMEHTOB C  COBPEMEHHOM  TEOPUEW  CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XUMHYECKUX JIEMEHTOB M 00pa3yeMbIX HUMHU
MPOCTHIX U CIIOKHBIX BEILIECTB IO TPYIIaM U MEPUoaaM. 3HAYEHHUE EPUOANIECKOTO
3akoHa J[. 1. Menneneena.

XuMuueckass CBsI3b. BuHabl XMMHUYECKOW CBS3M. KOBAJICHTHas, HWOHHAs,
MeTaiyeckas. Mexanu3mMbl 00pa30BaHUs KOBAJEHTHOUM CBSA3M: OOMEHHBIN
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Y JOHOPHO-aKIENTOPHBIA. DHEPrusl U IJuHA CBA3U. [10NSpHOCTH, HANPABICHHOCTH
U HaChIIAEMOCTh KOBAJIEHTHOW cBsi3U. KpaTHeie cBs3u. BopopoaHas CBs3b.
MexXMONEKYJIIAPHBIE B3aUMOICHCTBHS.

BaneHTHOCT M BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. FI/I6DI/II[I/I38,HI/IH ATOMHBIX

opOutaneil. CBA3b 3JIEKTPOHHON CTPYKTYpbl MOJEKYJI C HX T€OMETPUYECKUM

CTPOEHHEM (Ha IPUMEPE COENUHEHUN 3JIEMEHTOB BTOPOT'O IIEPUOA).
IIpeacraBineHre O KOMIUIEKCHBIX COEIMHEHMsIX. COCTaB KOMIUIEKCHOIO HOHA:

KOMHJ’I@KCOO6pa3OBaTCJ'IB, auragapl. KoopamHanmoHHoe ywMcjio.  HomeHkmarypa

KOMIUICKCHBIX COCJIMHCHMU. 3HaYeHHUE KOMINUICKCHBIX coeauHeHuu. IloHsTue

0 KOOpAMHAIIMOHHON XMMUHM.

BemectBa ~ MOJEKYyJISpHOTO M HEMOJIEKYJSPHOTO  CTpO€HUs.  Tumbl
KPUCTAJUIMUECKUX PEHIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[Tonstue o gucnepcHbix cucremax. McruHHble pacTBOpel. IIpeacraBieHue

0 KOJUIOUJHBIX pacTtBopax. CnocoObl BBIPAKEHHUA KOHLEHTPALMU pPacTBOPOB:
MaccoBas J0Js BEILIECTBA B pacTBOpPE, MOJSApHas KOHUeHTpauusa. HaceleHHusie
Y HEHACBILLIEHHBIE PACTBOPHI, paCTBOPUMOCTh. Kpucramnoruaparsl.

Knaccudukanus W HOMEHKJIaTypa HEOPTraHWYECKHMX BEIIECTB. TpUBUAIbHBIC
HAa3BaHMS OTIEIbHBIX MPEICTABUTENICH HEOPTAHNYECKHUX BEILIECTB.

Knaccudukanus XUMHUECKHMX peakIuid B HEOPraHMYECKOM M OpraHu4ecKou
XUMUHU. 3aKOH COXPaHEHUS MAacChl BEIIECTB; 3aKOH COXPAaHEHHS M MPEBpPALLEHUS
SHEPrUM MpPH XUMHUECKUX peakuusx. TemnoBele 3PPEeKThl XUMHUECKUX pEaKUui.
TepmoxuMu4eCKre ypaBHEHUS.

CKOpOCTh XMMHUYECKOW peakluu, €€ 3aBUCUMOCTb OT PAa3IUYHBIX (HaKTOPOB.
['omorenHbIe 1 rereporeHHbie peakunu. Karanus u katain3aTtopsl.

OOpatumble M HeOOpaTUMBbIE peakiMh. XHUMHYECKoe paBHOBecue. KoHcraHTa

XUMHYCECKOI'O PAaBHOBECHS. q)aKTOPBI, BIMAIOIIMEC HaA IIOJOXKCHHEC XHMHYCCKOI'O

PAaBHOBCCH:A: TCMIICpATypPad, JABJICHUC W KOHICHTPAIIMKM BCHICCTB, YYACTBYIOHIHNX

B peakuuu. [Ipunnun Jle Hlatense.
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SHCKTPOJII/ITHIIEECKSJI Jucconuranms. CunpHbIC M Ccla0bIe JJICKTPOJIUTHI. CreneHb

JUuCCconuralmnu. MoHHO€ IIpOU3BEICHUE BOJIBI. Cpezla BOJHBIX pACTBOPOB: KHCJIOTHAA,

HeWTpanbHasl, menoyHas. Bomopoansiii mokasarens (pH) pactBopa. ['maponus coei.
Peakiiuu nonHoro oomeHa.

OKUCIUTETLHO-BOCCTAHOBUTENIbHBIE peakinuu. CteneHb oKucieHus. OKUCIUTETh
W BOCCTAaHOBHUTENb. [Ipolecchl OKHCIEHHWS W BOCCTAHOBJIEHHS. BaxHeimue
OKHCJIUTEIA UM BOCCTAHOBUTEIM. MeETod 3JIEKTPOHHOTO OajaHca. DIJIEKTPOJIH3
pPacTBOPOB U PACILIABOB BEIIECTB.

OKCIepUMEHTAIbHBIE METOJbl M3yYE€HHMS BEIIECTB M HUX MPEBpallCHUN:
pa3lIoKEHHUE MEPOKCHUIA BOJIOPOJa B MPUCYTCTBHUM KAaTAIM3aTOpa; MOIEIH
KPUCTAJUIMYECKUX PEIIETOK; MPOBEJICHUE PEAKIUM MOHHOTO OOMEHA; OIpe/eeHue
cpeabl PacTBOPOB C TNOMOIIBID HWHIWKATOPOB; HM3YYEHUE BIUSIHUSA Pa3IUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKOW pEaKIUu U TMOJOKEHUEe XUMHUYECKOTO
paBHOBECHS.

Heoprannyeckasi xummusi

[Tomoxenne HemetaioB B IlepmoanMyeckoil CHUCTEME XUMHYECKUX BJIEMEHTOB
. U. MengeneeBa u 0COOCHHOCTH CTpOeHHUs UX aToMoB. dusnyeckue CBONCTBA
HEMETAJVIOB. AJIJIOTPOIHUS HEMETAJJIOB (HAa OpUMeEpe KUciopoiaa, cepsl, ¢ocdopa
U yTIepoia).

Bonopon. Ilonydenuwe, ¢usnyeckue U XUMHUYECKUE CBOMCTBA:  peakiuu
C METAJUIAMH M HEMETAJIAMHU, BOCCTAHOBUTEJBbHBIE CBOMCTBA. [ mapuibl. TOIUIMBHbBIC
DJIEMEHTBL.

lamorensl. Haxoxnenuwe B mpupome, CHOcOObl  MOMy4YeHHS, (PU3NUECKUE
U XuMHUYeckue cBoicTBa. ['amoreHoBoopoibl. BakHelme KUCIopoAcoaepKaime
COeMMHEHMs TajnoreHoB. JlabopaTopHblEe W MPOMBINUICHHBIC CIOCOOBI TMOTYYEHUS
rajgoreHoB. [[pumeHeHune ragsoreHoB U uX COCIMHEHUM.

Kucnopon, o30H. JlabopaTopHble U NPOMBIIUIEHHBIE CIIOCOOBI  MOJTYYEHUs

KHCJI0po/Ja. dusznyeckue U XUMHYECKHE CBONMCTBA U IIPUMCHCHUC KHCJIOPOJa
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1 030Ha. OKCHUJIbI U IEPOKCU/IB.

Cepa. HaxoxnaeHnue B npupojie, crnocoObl MOJy4eHUs, PU3NIECKUE U XUMHUECKHE
cBoiictBa. CepoBonopon, cyiabbuasl. Oxkcuna cepri(1V), okcun cepwi(VI). Ceprucras
U CepHasl KUCIOTHI U UX coyid. OcCOOEHHOCTH CBOMCTB CEpHOI KUCHO0ThL. [Ipumenenue
CEphI U €€ COCTMHEHHUI.

A3zot. Haxoxzaenue B mpupojie, CriocoObl MOIydeHus, GU3NIECKUE U XUMHUECKHE
cBoiicTBa. AMMMAK, HUTpUAbL. OKcuabl a30Ta. A30THCTas U a30THAsE KUCIOTHI U UX
coid. OCOOEHHOCTHM CBOWCTB a30THOM KHUCIOTHL. [IpuMeHeHue a3ota U €ro
COEIMHEHUI. A30THBIE y100pEHUSI.

®ochop. Haxoxnenue B HOpupoje, CrHocoObl  MOJYyYEHHUs, (UINUYECKUE
n xumuueckue cpoictBa. Dochuast u dochun. Oxcuabl dochopa, dhochopHas

kuciora U eé coimu. MeradochopHas u nupodocdhopHas KUCIOTHI, (hochopucras

u__dochopHoBatucTasg KHUCIOTHL. [lpumeHnenue ¢ochopa U €ro CoeIUHEHUHU.

docdopHbie y1oOpeHus.

VYriepona, HaxoJeHue B mpupone. AinmorpornHbie Monudukanuu. duzndeckue
U XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriiepoaoM. Okcua
yraepoaa(ll), okcua yraepona(IV), yronpHas kucinora u €€ coiiu. AKTUBUPOBAHHBIN

yroip, aacopouus. DysiepeHsl, rpadeH, yriepojaHble HaHOTpyOku. [Ipumenenue

IPOCTHIX BEIIECTB, 00PAa30BAHHBIX YTIEPOAOM, U €r0 COCTMHEHUM.
Kpemunii. Haxoxnenue B mpupoje, CHoocoObl MONy4deHUs, (Qu3ndeckue
U xumudeckue cBorctBa. Oxcupa kpeMuusaA(IV), kpemMHueBas KUCIOTa, CUIIMKATHI.
[IprmeHeHne KpeMHUS U ero coeanHeHni. CTeKIO0, ero MnoJy4eHue, BUIbl CTEKIIA.
[Tomoxenne meramnoB B llepruoandeckoil CHUCTEME XUMHYECKUX 3JIEMEHTOB.
OcoO6eHHOCTH CTPOCHUS DIEKTPOHHBIX 000JI0YEK aTOMOB METAJLIOB.

PacnpocTpaHeHHEe XMMHYECKUX AJIEMEHTOB-METAJIIOB B 36MHOM KOpE.

OOmume (¢usnueckue CcBOWCTBA MeTawioB. [IpuMeHeHHME MeETaIoB B OBITY
1 TexHuke. CIuiaBbl METaJJIOB.

DNEKTPOXUMHUECKUN Psii HampshKeHU meTauioB. O0mue crnocoObl MOTydeHus
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METAJJIOB: THAPOMETAITYPrus, MUPOMETAIUIYPrus, 3yekTpomeTramutyprus. llonstue
0 Koppo3uu MeTauoB. CriocoObl 3alUThl OT KOPPO3HUHU.

O6mass xapaktepuctuka MertamuioB |A-rpynnsl  [lepuonnyeckoil  CUCTEMBI
XUMUYECKUX 3yieMeHTOB. Hatpuil u kanmii: noisydenue, pU3nyecKue U XUMHUUECKHUE
CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

O6mas xapakrepuctuka wmetawioB |lIA-rpynmer  Ileproguyeckoil  cucTeMsl
XUMHUYECKUX AJIEMEHTOB. Maruuil v KaJbLIMi: MOTy4YeHue, PU3nIecKrue U XUMHUUECKHE
CBOWCTBA, MPUMEHEHUE NPOCTHIX BEHIECTB U MX COoeAMHECHUH. JKECTKOCTH BOJBI
U CTIOCOOBI €€ yCTpaHEHHS.

AMIOMUHMI: TIOTy4YeHue, (PU3NYEeCKUe U XUMHUYECKHE CBOWCTBA, MPUMEHEHHE
MPOCTOTO  BEIIECTBA U €ro  coeAuHeHUuH. AmQOoTepHbIE CBOICTBA OKCHJA
Y TUAPOKCHUAA ATFOMUHUS, TUAPOKCOKOMIUIIEKCHI ATFOMUHUS.

OO6mrast  xapakTepucTuka  MeTaUIOB  moOouHbXx  moarpynm  (b-rpymm)
[Teproan4eckoi CUCTEMBI XUMUYECKHUX JIEMEHTOB.

duU3MUYECKUE W XMMHUYECKHE CBOMCTBAa Xpoma U ero coeauHeHuil. OKcuabl
n ruapokcunbl xpoma(ll), xpoma(Illl) m xpoma(VI). Xpomarsl U auxpomaThl, HX
OKHCJIMTENbHbIE CBOMCTBA. [lomyyeHrne u npuMeHEeHne XpoMma.

du3nyecKkne U1 XMMHYECKHE CBOMCTBA MapraHiia U €ro CoeIuHeHul. Baxxnenmume
coenquHenus wmapranna(ll), wmapranna(IV), wmapranna(VI) wu  wmapranma(VIID).
[lepmaHranar kayumus, €ro OKACIUTEIbHBIE CBOMCTBA.

Ou3MYEeCKUEe U XMMHUYECKUE CBOMCTBA JKeje3a M ero coeauHeHuiu. OKCHIbL,
ruapokcuansl U conu skene3a(ll) u xeneza(Ill). TlomyueHue u mpuMeHEHHE >Kelesa
U €ro0 CIUIaBOB.

DOU3NYECKUE U XMMHUYECKHE CBOWCTBA Meau U e€ coeauHeHuil. llomyuenue
Y IPUMEHEHUE MEIU U €€ COCTMHEHHUI.

[uuk: momydeHue, PU3NYECKUEe U XMMHUECKHUE CBOMCTBA. AM(pOTEpHBIE CBOIICTBA
OKCHJIa W THAPOKCHAA LHWHKA, THJIPOKCOKOMIUIEKCHI LMUHKA. lIpuMeHeHue nuHKa

U €ro COeIMHEHUN.
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OKCIEpUMEHTAIBHBIE METOJbl U3YUYEHHUS BEIIECTB U UX IPEBPALICHUI: U3yYECHHE
o0pa3oB HEMETAJUIOB; TOpeHue cepbl, (ocdopa, Keine3a, MarHus B KUCIOPOJIE;
M3y4YCHHE KOJUIEKIMH «MeTambsl | CIUIaBbl»;  B3aWMMOJEWCTBUE  IIEJIOYHBIX
U LICJIOYHO3EMEIbHBIX  METAUIOB C  BOAOM  (BO3MOXHO  HCHOJb30BaHHUE
BHUJIEOMATEPHAIIOB); B3aMMOJCIHCTBME LIMHKA U JKE€Je€3a C pacTBOpaMu KHCIOT
Y 1IEJI0YEeH; KaUeCTBEHHBIE PEAKIIMM HAa HEOPraHWYECKUE AHUOHBI, KATUOH BOJIOPOJA
Y KAaTUOHBl ~ METAJUIOB;  B3aWMOJCHUCTBUE THUAPOKCUAOB QIIOMUHMS U IIMHKA
C paCTBOpamMu KHCJIOT W LIEJIOYEH; PEUICHUE JKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMaM
«l"anorensr», «Cepa umeé€ coenuHeHUs», «A30T U pochop M UX COCAUHEHUS,
«Mertaisl IJ1aBHBIX TOATPYHID», « MeTanibl TOOOYHBIX HOATPYIIID».

XHUMHUSA U KU3Hb

Pounp xumMuu B 00ecriedeHnH yCTOMYMBOIO Pa3BUTHUS YETIOBEUECTBA.

IToHATHE O HAyYHBIX METOAAX MO3HAHUS U METONO0JOTUY HAYYHOI'O HCCIIEIOBAHUS.

HayuHble npuHIMIBI OpraHu3ald XUMUYECKOTO MTPOU3BOACTBA. [IpoMbIIeHHBIE
CHOCOOBI MOJIyYeHHsI BaXKHEMIMX BeUIecTB (Ha MpUMepe NMPOM3BOJCTBA aMMHAaKa,
CEpHOM KHUCJIOTHI, MeTaHoJsia). [IpombllUIeHHBIE CIOCOOBI TMOJMYYEHUS METAIIOB
U CIUIABOB. XMMHWYECKOE 3arps3HEHUE OKPYKAIOUIEHM CpEeldbl U €ro IOCIEACTBHUS.

HDO6HGM3 HeDeDa6OTKH O0TXO040B 1 TOOOYHBIX IIPOAYKTOB. Ponp xumuu

B 00ecreueHnn sHEPreTuYecko 0e3omacHoCTU. [IpUHIUIIBI «3€IEHON XUMUID.

XuMus ¥ 310pOBbE YeI0BeKa. JIekapcTBeHHbIe cpeacTra. [IpaBuiia ucnonap3oBanus
JIEKapCTBEHHBIX IIpenapaToB. Posib XUMUU B Pa3BUTUN MEJIULIVHBI.

XvMHSI TIMIUA: OCHOBHBIE KOMIIOHEHTHI, MHINEBbIE J00aBKU. Ponbs xumun
B o0ecreueHny MUIEeBOM 0€30MacHOCTH.

Kocmernueckne wu mapdromepHbie cpenctBa. beitoBas xumus. [Ipasuia
0€30MacHOro UCIOJIb30BaHUS MTPENapaToB OLITOBOM XMMHUH B TTIOBCEHEBHOM KU3HH.

XuMus B CTPOUTENBCTBE: BAXKHEHUIIINE CTPOUTENIbHBIE MaTepuanbl (LIEMEHT,
O€TOH).

XuMHS B CEIBCKOM X0351cTBe. OpraHrndecKue 1 MUHEPAIbHbIE YI00pEHUSI.
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COBpGMGHHBIG KOHCTPYKIIMOHHBIC MATCPHAJIbl, KpPACKH, CTCKJIO, KCpaMHKa.

Marepuasl 4j1s 3JeKTpOHUKM. HaHOTEXHOIOTUM.

PacuérHble 3agaun

Pacuérel: Maccel BemecTBa WM 00BbEMA Ta30B 1O H3BECTHOMY KOJHUYCCTBY
BEIIIECTBA, MACCe WM 00BEMY OJTHOTO M3 YUaCTBYIOIMINX B PEAKIIMHA BEIIECTB; MACCHI
(0OBEMa, KOJMYECTBA BEIIECTBA) MTPOTYKTOB PEAKITUH, €CITH OJHO M3 BEIICCTB UMEET
MIpUMECH; Macchl (00bEMa, KOJTUYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIH OJTHO U3
BCILIECTB JIAaHO B BHJIE PAcTBOpa C OMpENEeTEHHON MacCOBOM J0JIeH pacTBOPEHHOTO
BEIIIECTBA; MACCOBOM JOJH M MOJIIPHOW KOHIICHTPAIIUH BEIIECTBA B PACTBOPE; JOJIH
BBIXO/Ia TIPOYKTA PEAKIIUN OT TEOPETHUESCKH BO3MOYKHOTO.

MeknpeaMeTHbIe CBA3U

Peanmzanus MeXNpeIMETHBIX CBS3€H MPU HM3YyYEHUH OOIICH W HEOpraHWYeCKOM
xumMuH B 11 Kacce OCyIecTBIISETCS Yepe3 UCIIOIb30BaHNe KaK OOIIMX €CTeCTBEHHO-
HAay4YHBIX TIOHATHH, TaK W TIOHATHUH, TPHUHATBHIX B OTACIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAyYHBIC IIOHSATHS: SBJICHHWE, Hay4yHbIH (hakT, TUIOTEe3a,
TEOpHs, 3aKOH, aHaliu3, CHUHTE3, KiacCHu(pHUKAIus, MePUOIUIHOCTH, HaOJIOJICHHE,
HU3MEPEHHE, IKCIIEPUMEHT, MOJIEITb, MOJICIMPOBAHUE.

dusuka: MaTepusi, MUKPOMHUP, MAaKpOMHUP, aTOM, JICKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOTBI, PAJUOAKTUBHOCTh, MOJICKYJIA, YHEPTETUYECKUA YPOBEHB, BEIECTBO, TEJO,
00bEM, arperaTHOE COCTOSIHHE BEIECTBA, MCAIbHBIN Ta3, (U3NUECKUE BEIUYHHEI,
SIMHUITBI U3MEPEHHMS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kimerka, opraHu3M, BKocucTeMa, Owuocdepa, MeTabOIM3M, MaKpO-
U MHKPODIJIECMEHTBI, OCJIKH, JKHUPBI, YTJICBOMABI, HYKICHHOBBIC KHCIIOTBI, ()EPMECHTHI,
TOPMOHBI, KDyTOBOPOT BEIIECTB U MOTOK YHEPTUHU B IKOCUCTEMAX.

['ecorpadus: MuHEpasbl, TOPHBIC TOPOIBI, IOJE3HBIE HMCKOMAaeMble, TOILIUBO,

peCypChI.

TexHomorus: XuUMHUUYECKas IMPOMBINIJICHHOCTb, MCTAJUIYPIrus, CTPOUTCIBbHBIC
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MaTCpHUaJlbl, CEJIbCKOXO0351CTBEHHOE IMPpOU3BOACTBO, IIMIICBAA IIPOMBIINIJICHHOCTD,
@apMaHCBTquCKaH IMPOMBIINIJIICHHOCTD, IMPOU3BOACTBO KOCMCTHUYCCKHUX IIPCIIAPATOB,
MMPOU3BOACTBO KOHCTPYKHMOHHBLIX MATCpHUAJIOB, OJJICKTPOHHAA IIPOMBIIIIICHHOCTD,

HaAHOTCXHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEJIMETA «XUMUWUS»

10 KJIACC «OPTAHUYECKASA XUMUSA»

Ba3oBbiii ypoBenb (1 yac)

Yriay0énnslii ypoBeHnb (1+24aca)

Komn-Bo Komn-Bo
4acoB Paznen 1. Teopernueckue ocHOBBI opranuveckoi xumun (3 1)\(94) 4acoB
3u Tema 1. [IpeaMer oprannveckoi XumMuu. Teopusi XUMHUYECKOI0 CTPOEHUSI OPraHUYECKHUX Oy
coeUHEeHUu M
1 [IpenmMer  opraHMuYecKkoM  XUMHUH: €€

BO3HUKHOBCHHUC, PAa3BUTUC W 3HAYCHHUC B
IMOJIYYCHHH HOBBIX BCHICCTB W MATCpPHUAJIOB.

JleMoHCTpaluu: — O3HAKOMJICHUC C

oOpasllaMl  OpraHWYECKUX  BEHIECTB |
MaTepuajlaMi Ha WX OCHOBE; — OIBITHI IO
MPEBPAILCHUI0 OPraHUYECKUX BEIIECTB MpH
HarpeBaHuu (IJIaBJICHHE, OOyTJIMBaHUE U

rOpEHUeE).

QHGKTPOHHOC CTPOCHHUEC aToOMa YTIJIEpOoJa: OCHOBHOC

1 BO30YKIIEHHOE COCTOsSIHUS. BalleHTHBIE BO3MOXHOCTH




aToMa yrjepoJa. XHUMHYECKasl CBS3b B OPraHU4YCCKUX

COCIMHEHMAX.  Tumbl  ruOpuAM3alMUd  ATOMHBIX
opburaneil yriaepoza.

MexaHu3mbl  00pa30BaHUsl  KOBAJIEHTHON  CBA3M
(0OMeHHBII Y JIOHOPHO-aKLETITOPHBIN). Turmbl

IICPCKPBIBAHNA ATOMHBIX Op6HTEUI€I>1; O- U Tt~ CBA3U.

Teopusi CTpOCHUSI OPraHUYECKUX COECIMHEHUU
A. M. bytnepoBa, €€ OCHOBHBIE MOJIOKECHUSI.

bopmybl

BelecTB. ['oMonorus, uzomepus. XumMuueckas

CTpyKTypHBIE OPraHUYECKUX

CBSI3b B OPraHUYECKUX COCAUHEHUSIX —
OJIMHApHbIE W KPATHBIE CBSI3U. G- U T-CBS3H.
JIaGopaToOpHBIi OMBIT: — MOJECTUPOBAHUE

MOJICKYJI OPTaHUYCCKUX BCHICCTB.

Onunaphasi, 1BoWHas W TpoWHas CBs3b. CrnocoObl
pa3pbiBa CBSI3€M B MOJIEKYJIaX OPTraHUYECKUX BEIIECTB.
[Tonsitue o cBOOOAHOM paguKaie, HyKiaeopuie

1 DJIEKTpoduIe.
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dbopmy bl BU/JIOB:

CtpyKTypHBIE Pa3IMYHBIX
CKeJIeTHas.
Bunber nzoMepun: CTpyKTypHAst, IPOCTPaHCTBEHHAS.
DOnekTpoHHBIC Y)PEKTH B MOJIEKYJIaX OPTaHHIECKUX

COEIMHEHUN (MHAYKTUBHBINA U ME30MEPHBIN 3 (DEKTHI).

[IpencraBnenue 0 KJ1accuuKanuu
opranuyeckux  BewiecrB.  Homenknatypa
OPraHUYECKUX COEIUHECHU I

(cuctemMaruyeckasi) U TpUBUAJIbHbIE Ha3BaHUS
BAKHEMIINX MPEACTABUTENIEH KIIACCOB

OPraHNYCCKUX BCIICCTB.

Ocobennoctu U KJaccuduxanus OpraHUYeCKUX
peakunii. OKHCIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN

B OPraHUYECKOW XUMHH.

DKCIepUMEHTAIILHBIC METOJbI M3yUeHUsS BEIICCTB M HX
NPEBpAIlCHUI: Ka4eCTBEHHOE OOHApyKEHUE YIiiepoja
Y BOJIOPO/Ia B OPraHUYCCKUX BEIIECTBAX. BBIUMCIICHHUS:
dbopmyIbI

OIIPEAECICHUE MOJIEKYJIIPHOU
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OpraHu4CCKOro BCIICCTBA 110 MaCCOBBIM JOJIAAM

QJICMCHTOB, BXOJAIIIKUX B €I'0 COCTAaB.

Pa3nen 2. YraeBogopoasi (14)\(40)

2y

Tema 2. IIpenesibHble YIiieBOAOPOAbl — AJKAHbI, HHKJI0AJIKAHBI

64

AJIKaHBI: COCTaB U CTPOCHHUC, TOMOJIOTHYECKHUM pAa.

MertaH u 3TaH — IPOCTENIINE IPEACTABUTEN

AJIKaHOB: (PU3NUYECKUE CBOMCTBA.

Homenknarypa u uzomepus alikaHoB. DJIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJKaHOB,
sp3-rubpuam3anus aTOMHBIX OpOMTase yriaepona,

o-cBsa3b. KoHbopMepsl.

Jemonctpanusi: Ddusznyeckue CBONCTBA alKaHOB
(pactBopumocTs).[Ipaktuueckaspabora  Ne 1.

[TonyuyeHnue MeTaHa 1 U3y4eHHE €ro CBOMCTB.

MertaH u 3TaH — XUMHYECKHE CBOMCTBA (peaKIUU
3aMEILECHHS U TOPEHNs ), HAXOXKACHUE B IPUPOJIE,

IMOJIY4YCHHEC U IPUMCHCHUC.

XUMHUYECKHE CBOMCTBA aJKAaHOB: HW30MEpPU3ALUU,
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ACTUAPUPOBAHNA, OUKJIN3alluu, IMUPOJIN3a,

KpekuHra. [IpeacTaBiieHMEe O MEXaHW3ME PEaKIUid

PaIUKaJIbHOTI'O 3aMCIICHMS.

[uknoankansl. O0mas ¢popMyiia, HOMEHKIATypa U
nzomepusa. OCOOEHHOCTH CTPOCHHS U XHUMHUYECKHUX
CBOMCTB MalblX (LUKJIONPONAH, LHUKJIOOyTaH) M
OOBIYHBIX (LIMKJIOTIEHTAH, IIUKJIOTEKCaH)
HUKJI0aNKaHOB. CriocoObl MOJy4YEeHHs U

IMPUMCHCHHC IMUKJIOAJIKAHOB.

(6+1)u

Tema 3. HenpeneibHble yIiieBoI0POabI:

AJIKCHBI, aJIKAaJJHCHbI, aJIKUHBbI.

Tema 3. HenpeaesbHble yIiieBoA0OPOaAbI:
aJIKeHbl, AJIKaJAUeHbl, aJKUHbI (13+2)4.
Tema 6. 'aoreHNnpou3BoOAHBIE

yrJjieBoaopoaoB (44).

(17+2)u

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUI

pan.  OTWIeH ¢  [OpPONWIECH —  IPOCTEUIlne

MIPEICTAaBUTENN aJTKEHOB: (PH3NYECKUE CBOWCTBA.

AnKeHpl: SP’ruOpuau3anyMs AaTOMHBIX OpOHTaei

yriepona, o- W 7w-cBia3u. CTpykTypHas W
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ICOMCTPHUUCCKAsA (HHC-TD&HC-) HN30MCpPHUL.

Brrunciiennsi: — HaXO0XIEHUE MOJIEKYJSIPHOU 1P
(bopMyJIbl OPraHMYECKOr0 COEIMHEHHUS 10 Macce
(00BEMY) IPOTYKTOB CTOPaHUSI.
OTWIEH U NPONWJIEH — XUMHYECKHE CBOWCTBA 1
(peakiuu TUAPUPOBAHUS, rajoreHUpPOBAHUS,
ruApaTaluy, OKHUCJIEHUS U  [OJMMEpHU3alun),
noiayueHue u npumeHenue. lIpaktuueckas pabora
Ne 1. Tlony4yenue 3TusieHa U U3y4YEHHUE €TO CBOMCTB.
XUMHUYECKHE CBOMCTBA AJIKEHOB: 3aMEILICHUS B O- 1
MOJIOKCHUE TIpU JABOWHOM CBA3W. lIpencraBieHne
0 MEXaHM3ME PEeaKIMH 3JeKTPODUILHOTO
IPUCOCIMHEHUS.
Tema 6. T@'amoreHNpPOM3BOIHBIE YIJIEBOIOPOIOB 1

(lgac u3 4): DNEeKTPOHHOE CTpOEHHUE
rajoreHONPON3BOIHBIX YTJIEBOJIOPOJIOB.
JlemoHCcTpanus: dusnvecKue CBOMCTBa

YTJIEBOJIOPOJIOB (PacTBOPUMOCTh) YIJIEBOJAOPOIOB.
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Breruncnenus:

ONpPENEIICHHE MOJEKYISIPHOU
(GbOpMyIIBI OPTaHUYECKOTO BEIIECTBA IO MACCOBBIM

JOJIAAM 3JICMCHTOB, BXOJAIITUX B €TI0 COCTAaB.

1P

JIaGopaTopHbIii OIBIT:— MOJICJINPOBAHUE
MOJIEKYJI YTIIEBOAOPONOB U TaIOT€HOIIPOU3BOAHBIX
Brrunciienns 1o ypaBHEHHIO XUMHAYECKOM peaklnu
(maccbl, 00bEMa, KOJIMUYECTBA UCXOAHOIO BEIECTBA
WM TIPOAYKTa PEAKIHH II0 H3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELLIECTB

WJIU IPOAYKTOB PEAKIIMH )

Tema 6. ['amoreHNpon3BOHBIE YTIIEBOJOPOAOB (2
gyac w3 4). Peakuuu 3aMelicHHs TrajoreHa Ha
TUIPOKCOTPYIITY, HUTPOTPYMIY, IUAHOTPYIIITY,

AMHUHOTPYIILY.

Tema 6. I'ajoreHNpoU3BOIHBIE YTIEBOAOPOIOB (3
yac w3 4): JlelicTBHe Ha TaJOrCHIIPOU3BOIHBIC
BOJIHOTO W LIEJIOYH.

COUPTOBOTO  pacTBopa

BzaumMonelicTBue gurajoreHajJKaHOB C MarHhueM U
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LIMHKOM.

Ankanuensl. byraanen-1,3 u wmetunOyraaueH-

1,3: ctpoenue.

AJ'IKaI[I/IGHLIZ HN30JIMPOBAHHBIC, KYMYJIMPDOBAHHLIC.

OcoOennoctu JIEKTPOHHOI'O CTpOEHUS
Y XUMHYECKUX CBOWCTB COINPSKEHHBIX JUECHOB,

1,2- u 1 4npucoenuHeHue.

CriocoOsbI MOJYUYCHUA U IIPUMCHCHHUC aJIKaJIUCHOB.

AHK&I[HGHBI: Ba)KHEHIIIME XMMHYECKHUE CBOMCTBA

(peaxkuus MOJIMMEpHU3aIlun ). [Tomyuenue
CUHTETHYECKOTO Kaydyka u PE3UHBI.
JIaGopaTOpHBIN OMBIT: — O03HAKOMJICHUE C

o0Opa3laMH MIacTMacc, KAy4yKOB U PE3UHBI.

Tema 6. ['amoreHNnpon3BOHBIE YIIIEBOAOPOAOB (4
yac u3 4). [loHATHE 0 METAIOOPraHMYSCKUX
COCIMHEHUSIX. Hcnonbp3oBanue
raJIOTEHIIPOU3BOJIHBIX B OBITY, TEXHUKE U B

XUMHUYCCKOM CHHTC3C.
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Breruucnenus: OIIPCACICHUC JOJIN BbIXOJAa IIPOAYKTa

pe€aKiuun OT TCOPCTUICCKH BO3MOIKHOTIO.

1P

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, 1
TOMOJIOTUYECKUIN PSJ. ALETUIEH — MNPOCTEHIINNA
MPEJICTABUTENb AJIKMHOB: COCTaB, CTPOCHUE,
(u3ruecKue CBONCTBA.
DJIGKTPOHHOE W MOPOCTPAHCTBEHHOE CTPOCHUE 1
MOJIEKYJ aJKHHOB, SP-THOpUAM3AllUS ATOMHBIX
opOutaneir yriepoaa. XHUMHUYECKHE CBOMCTBA:
IAMEPU3AllMd W TPUMEpHU3ALHUH, OKHUCJICHHS.
Kucnotnele  cBolcTBa  AjJKHMHOB,  HMECIOIIUX
KOHIIEBYKD  TPOMHYKO  CBsi3b.  KadecTBeHHbIE
peakuuu: Ha TPOMHYIO CBA3b, B3aUMOJCHCTBUE
alleTWJICHA C aMMHUA4YHBIM PacTBOPOM OKCHJIA
cepeopa(l).
[Tpaktuueckas padora Ne 3. [loydyenue areTuieHa 1
Y U3y4YE€HUE €r0 CBOUCTB.
AlLlIeTWIEH: XUMHYECKHME CBOMCTBa (peakuuu 1
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I'mApupoBaHUsA, TaAJIOICHUPOBAHUA, TIHUApATAllUH,

rOpEHUs), OJYyYEHUE U IPUMEHEHHE.

(2+1)u Tema 4. ApomaTH4ecKHe YrJIeBOAOPO/IbI (8+1)u
1| Apensl. benson: coctas, crpoeHue, GU3nIECKUe U 1
XUMUYECKUE CBOMCTBA (PEaKIMU rajJOTeHUPOBAHUS
Y HUTPOBAHUA ), TOJTYUYEHHUE U IPUMEHEHUE.
[IpaBuiio apOMaTUYHOCTH, [IPUMEPBI 1
apoMaTH4YecKux  coeauHeHud.  JlabopaTopHbIil
onbIT: MojenupoBaHue MOJEKYJ apoMaTUYECKUX
yriieBoopoaoB. llpencraBieHne 0 MexaHU3MeE
peaKkIni 31eKTPOOIILHOTO 3aMEIICHHUS.
Brpruucnenus: — yCTaHOBJIEHUE CTPYKTYPHOU 1P
(dbopMyJIbl OPraHUYECKOTO BEIIECTBA HA OCHOBE €T
XUMUYECKUX CBOMCTB WJIA CIIOCOOOB MOJTYyUYEHUS.
1P| Tomyon: cocraB, cTpoeHue, (Qusuyeckue 1

XUMHUYECKHE CBOWCTBA (pEeakiMyU TaJOreHUPOBAHUSI

)41 HI/ITDOBaHI/IH), IMOJIYUCHHUEC M IIPUMCHCHHUC.

TOKCHUYHOCTH APEHOB.
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[IpencraBneHre 00 OPUCHTHPYIOIIEM JECHCTBUU
3aMecTuTeNe B OCH30JIbHOM KOJBIE Ha MpUMEpE
KapOOKCWJIBHO,

AJIKWJIbHBIX paarKalioB,

FH,HpOKCHJIBHOﬁ, dMHWHO- U HUTPOTPYIIIIbI, aTOMOB

rajoreHoB.
XUMHYECKUE CBOWCTBA OenH3oua U €10
TOMOJIOTOB: OKMCJIEHUE TOMOJIOTOB O€H301a.
['eneTnyeckas CBs3b YIIIEBOAOPOIOB,
IIPUHAISKAIIUX K PA3JIMYHBIM KJIacCaM
CnocoOb1 MOJTy4YEHUS apoOMaTUYECKUX
YIJIEBOAOPOJIOB. Ocobennoctu XUMHUYECKHUX
cBOMCTB ctupoJia. [lonmmmepusanus ctupona.
Bpruncnenusi: — yCTaHOBJIIEHUE CTPYKTYpPHOU

(bopMyIIbI OPTaHUYECKOTO BEIIECTBA HA OCHOBE €r0

XAMHUYECKUX CBOMCTB UJIN CIIOCOOOB IMOJIY4YCHUA.

2y

Tema 5. IlpupoaHblie HCTOYHUKH YIJIEBOJIOPOA0B U UX MepepadoTKa

(4+2)u

[Tpupoaabic UCTOYHUKU YTJIEBOJIOPOJIOB.

[Ipuponueiii Ta3 W TOMYTHbIE HE(PTSIHBIC Ta3bl.
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Hepts uw e€  mpoucxoxnenue. CrocoObl

nepepaboTkn  HePTU:  TMEpPEeroHKa,  KPEKHHT

(TepMHUYECKH, KATATUTUYECKHI ), TUPOIIU3.

['eneTnueckas cBsI3b MEXKIy pa3IUYHbIMU KJIacCaMU 1
yTJIEBOJOPO/IOB.
['eneTnueckas cBsI3b MEXKy pa3IuYHBIMU KJIacCaMU 1P
yTJIEBOJOPO/IOB.
[IponykTsl nepepabOTKu HEPTH, UX MPUMEHEHUE B 1
IIPOMBIIICHHOCTH U B ObITy. KaMeHHBI yrojib u
IPOJYKTHI €ro nepepaboTku. JlemoHcTpaus: —
koJuiekiuu «HedTb» u «YTomby.
Bpruucnenusi: — omnpenesieHuEe  MOJEKYJISIPHOU 1

(GOpMyIIBI KHCIOPOAOCOASPHKAIIETO OPTaHUIECKOTO

BEIIECTBA IO MAaCCOBBIM JIOJISIM  DJIEMEHTOB,
BXOJAIIMX B €ro cocraB; mo Macce (00béMy)
IPOJIYKTOB CTOpPaHMs; IO KOJWYECTBY BEIICCTBA
(Macce, 00bEMY) MPOAYKTOB PEAKIIUH W/UITU

HCXOOHBIX BCUICCTB.
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VYpok 0000111eH1s MaTepraia TEMBI. 1P
Paznen 3. Kuciopoacoaep:xkamiue opranndeckue coequnenusi (12 1)\(364)
3y Tema 6. Ciinpthl. ®eHOJI Tema 7. Ciuptbl. PeHoJT 9y
[IpenenbHble OAHOATOMHBIE COUPTHL. MeTaHOoN U 1
ATAHOJ]: CTpOoeHue, (PU3NYECKUE U XUMUUYECKHUE
CBOMCTBa (peaklMd C aKTUBHBIMU MeETaJLIaMH,
rajoreHoBOJIOPOJIaMU, TOpPEHHUE), MPUMEHEHUE.
Bonmoponnbie  cBsi3u  MEXIy ~— MOJEKyJIaMu
cnupToB. JlelicTBMe MeTaHOJa M JTaHOJA Ha
opranu3M uenoBeka. JlabopaTopHbie OMBITHI: —
TOPEHHE CIIUPTOB; — OKHUCIICHUE ATaHOJa
okcusioM meau(Il).
[IpenenbHble  ONHOATOMHBIE CHHUPTHL: H30MEpHS, 1
kinaccudukaiusa. Du3nueckrue CBOMCTBA AITKAHOJIOB.
JleMoHcTpanusi: pacTBOPUMOCTh CIIUPTOB B  BOJIE.
Crioco0pl TOSTydeHHsI U IPUMEHEHNE OJTHOATOMHBIX
CIIUPTOB.
XUMHUYECKHE CBOMCTBA AJIKAHOJIOB: JETUIpaTaluH, 1
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OKHUCJICHHA, B3aHMOHCﬁCTBHe C OPraHN4CCKUMHU

N HCOPTraHMYCCKUMHU KHCJIOTaAMMH. HDCHCT&BHCHI/IC 0

MEXaHM3ME PpEeaKIU HVKJIGOd)I/IJII)HOFO 3aMCIIICHUA.

JemoncTtpannu: 1. Bs3ammopnencTBue — 3TaHOJIA

C HAaTpHUCM. 2. OkxwuciaeHHe H>THIIOBOTO CIINpTa

AUXPOMATOM KaJIWsd (B03MO)KHO HUCIIOJIB30BaHHC

BUJICOMATEPUAJIOB).
MHOroaroMHbl€ COUPTHI. DTUIEHIJUKONIb U
TJIMIEPUH: CTpOeHHE, PU3HYECKUE U XUMUYECKUE
CBOMCTBa (B3aMMOJICMCTBHE CO IIEJIOYHBIMH
MeTajlJaMHu, KayeCTBCHHAas peaxuus Ha
MHOTOATOMHBIEC CIIUPTHI). JleficTBHUE Ha OpraHu3M
YEJI0BEKA. [Iprnmenenue TIIALIEpUHA 151
STUJICHIIMKONA. JlabopaTOopHBIE OMNBITBI: —
B3aUMOJICHCTBUE TJIMILEPUHA C THAPOKCHIOM
meu(1l).
MHOroaroMHbI€ CITUPTHI: B3aHUMOJCHCTBUE

C OpraHMYCCKHMMH N HCOPTaHNYCCKHUMH KUCJIOTaMMU.
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[Ipocteie  3dupbl, HOMEHKJIATypa U U30MEpHS.

OcobeHHOCTH (PU3UIECKUX I XUMUYECKUX CBOMCTB.

®deHon: CTpOEHHE MOJIEKYJbl, (U3NUECKHE U
XUMHUYECKHE CBOWCTBA. TOKCHMYHOCTH (hpeHoa.
[Ipumenenue ¢enona. Beruucnenus
— M0 YPAaBHEHUIO XUMUYECKON peaKuu (Macchl,
00BbEMa, KOJIMYECTBA UCXOAHOIO BEIIECTBA WU
MIPOAYKTA PEAKIIMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOTHBIX

BEILIECTB WJIH MPOAYKTOB PEAKIINH ).

deHoNI: B3aMMHOE  BIUSHHUE  THUIPOKCOTPYIIITHI
u OeHzonpHOTO siipa. OCOOEHHOCTH XUMHUYECKUX
cBOMCTB (eHona. KauecTBeHHBIE peakiuu Ha (EHOI.

®denondopmanbiaeruaHas cMoa.

[IpakTnueckas pabora No 4, Pemenne
AKCIIEPUMEHTANIBHBIX 3a7ad 10 TeMe «CrupThl

U (EHOIBIY.

Tu

Tema 7. Anbaernanl. Kap0ooHoBbIe KHCJIOTHI.

Tema 8. Anbaeruabl. KapooHoBble KHCI0THI.

214
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Cio:xxHble 3¢GupbI

Caoxuabie 3¢upsbl. JKupbl

ANbIernapl u KETOHBI. dopMmainbieru,

allCTaJIbACTHU CTPOCHHUC, (l)I/ISI/I‘ICCKI/IG n

XUMHYECKHE CBOMCTBA (peaKHI/II/I OKHUCJICHHUA H

BOCCTAHOBJICHUSI, = KAQYECTBEHHBIC  PEAKIIUH).
JlaGopaTopHBIE OTBITHI:
—  OKHCJICHHE  aJbJIETUJIOB  aMMHAYHBIM

pactBopoM okcuja cepedpa(l) u rugpokcuioMm

meu(1l).
DNEeKTPOHHOE CTpOEHUE KapOOHWIBHOW TPYIIIbI.
I'omonornyeckue psabl  ambJErHAOB U KETOHOB:
U30MEpHUsl.
[IpeacraBnenue 0 MEXaHU3Me peakuui

HVKHeOd)I/IJ'IBHOFO IPUCOCANHCHMUA aJIbACTUIO0B.

dopmanbIeru, aleTaabIeru/l: NOJIyYCHUE U
MIPUMEHEHHE.

AIIETOH: CTPOEHHE, (buznueckue U

XUMHUYECKHE CBOMCTBA (pEaKIMU OKHUCICHUA U
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BOCCTaHOBJIeHI/ISI), IIOJYYCHHC U ITPUMCHCHUC.

Brraucnenws: OTIpEICNICHUE  MOJIEKYJIAPHOU
(GopMyIIbI OpraHMYECKOro BEIIECTBA IO MAaCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €T0 COCTaB; IO Macce
(00BEMY) MPOAYKTOB CrOpaHUs; MO KOJIUYECTBY
BelecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIUU W/UITU
WCXOJHBIX BEIIECTB; — YCTAHOBJICHUE CTPYKTYpPHOM
(dbopMyIIbI OPraHUYECKOTO BEIIECTBA HA OCHOBE €ro

XAMHUYECKUX CBOMCTB HJIN CIIOCOOOB IMOJIYyUYCHUA.

VYpok 0000111eH1s MaTepraia TEMBI.

OOHOOCHOBHBIE  TIpE/ICNIbHBIE  KapOOHOBBIC

KHUCJIOTBl. MypaBbuHAsi U YKCYCHasi KHCIIOTHI:
CTpoeHHe, (PU3NYECKUE U XUMHUYECKHUE CBOMCTBA
(cBoiicTBa, OOmMeE s Kjacca  KHCIOT).
[Ipaktuueckas padota Ne 2. ColicTBa pacTBopa

YKCYCHOM KUCJIOTHI.

OcoOeHHOCTH CTPOEHUS MOJEKYJl KapOOHOBBIX

kucnor. M3omepus u HOMeHKkiaTypa. Bopopoansie
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CBA3U MCIXKIAY MOJICKYJIaMHU Kap6OHOBBIX KHCJIOT.

OOHOOCHOBHBIE Ipe/ieNIbHbIE KapOOHOBBIE
KUCJIOTBI:  PEaKIMH C Y4acTUEM YIJIEBOJOPOTHOTO

paaukala.

MypaBbuHast W YKCyCHas KHCJIOTBI:  pEaKIHs

ATEpUPUKALINH, TOJTYUECHUE U TPUMEHEHUE.

Oco0eHHOCTH CBOMCTB MYyPaBbUHOM KUCIIOTHI.
MHuoroo0pasue KapOOHOBBIX KHCJIOT.
[IpencraButenn  BbICIIMX  KapOOHOBBIX  KHUCIOT:

IMaJIBMHUTHHOBAsA, JJUHOJICBAA, IMHOJICHOBAA KHCIJIOTHI.

OcobOenHoctu CBOMCTB HEIpeaeNIbHbIX
U apOMaTHYECKUX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX

KHUCIIOT, TUJIPOKCUKAPOOHOBBIX KHCIIOT.

CTeapI/IHOBaH n OJICMHOBAA KHCJIOTBI KakK
NpCaACTAaBUTC/IM BBICHINX Kap6OHOBBIX KHCJIOT.
Mpbiia KaKk COJIM BBICIIMX Kap6OHOBBIX KHCIJIOT,

UX MOIOIIIEE TEUCTBHE.

IloHsATHE O CUHTETUYCCKHUX MOKOIIIHUX  CPCACTBAX
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CMC).

[TonsTue o ITPON3BOAHBIX Kap60HOBBIX KHCJIOT —

CJIOJKHBIX 3(1)1/1an, AHTUApuaax, TaJJOTCHAHTHUAPHAAX,

aMMJax, HUTpuJjiax.

CnoxHple  3QUpBl  KaK  IPOU3BOJHBIC
KapOOHOBBIX  KHCJIOT. [MAPOIM3  CIIOXKHBIX
2(upoB.

Cnoxublie 3¢upbl. ['oMonoruueckuit psia, oOias

dbopmya, ©3oMepus U HOMEHKJIATypa.

[IpakTueckas pabora No S. Pemenne

OKCIICPUMCHTAJIbHBIX 3aaa4 I10 TCMC «Kap6OHOBI>I€

KUCITOTHI. CIIOKHBIC A(UPBDY.

AKupsl. I'maponns xupos. lIpuMeHeHne KHUPOB.
buonornueckas ponp xkupoB. Berumcnenus: —
0 YPaBHEHHUIO XMMHYECKOW peakiuu (Macchl,
00bEMa, KOJMYECTBAa MCXOAHOTO BEIIECTBA WM
MU3BECTHBIM  Macce,

MPOJyKTa PpEeaKIuu TI0

00bEMyY, KOJWUYECTBY OJHOTO W3 MCXOJHBIX
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BEIIIECTB WM MPOIYKTOB PEAKIIUN).

XKupsl: ctpoenue, puznyecKrue CBOMCTRA.
OCc0OEHHOCTH CBOMCTB KHUPOB, COJAEPKALINUX OCTATKU

HCTIPCACIIbHBIX JKUPHBIX KUCJIOT. }KI/IpBI B IIpuUpoAac.

KontponmpHast ~ paborta:  «Kwuciopoaconepxkarire

OPraHU4YCCKUC COCANHCHU) .

2y

Tema 8. YrieBoabl

Tema 9. YrieBoabl

64

VTrieBoasr: COCTaB, KJIacCU(UKaIUs

YIJICBOAOB (MOHO-, Jn- M I'IOJII/ICﬂXEIpI/IIII)I).

I'moko3a —  mpocTemmyd  MOHOCaxapuu:
OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3nYecKue
U XHMHYECKHE CBOMCTBa (B3aMMOJICHCTBHUE C
ruapokcugom Menu(Il), okucieHne aMmmMuagyHbIM
pactBopoM okcuaa cepedpa(l), BocctaHOBIEHUE,
OpoKEeHHE TIIFOKO3bl), HaXOXICHUE B TMPUPOJIE,
npyUMeHeHue, Onoaornyeckas poib. @OTOCUHTES.

OpyKTO3a KaK U30MEP TITIOKO3BI.

OnrTuyeckas N30MEPUSL. KonpyaTo-nienuas
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TAYTOMCPpHA HaA IIPUMEPEC MOJICKYJbI  TJIFOKO3BI,

IIPOCKIMHU Xeyopca, (X,B-&HOMGDBI T'JIFOKO3bI.

MOHOC&X&pI/II[LI: rajJaxKTo3a, DI/I6033, JAC30K-

cupu6o3a. @Pu3znyecKkue CBOWCTBA U HAXOXKJIECHUE
B ipupoze. Jlaboparopuslii onbiT: B3aumonericTaue

pacTBopa I0Ko3bI ¢ ruapokcugom meau(Il).

Caxaposa — HOpCACTAaBUTCIIb JHUCAXapHuJa0B,
TUAPOJIN3, HaXOXJICHHUEC B IIpupoac u
IIPUMCHCHHC. KanMaJI n OCIJI03a KakK

npupoaHbie nojguMepsl. CTpoeHHE Kpaxmalla U

Heunono3sl. DuU3MUecKue U XMMUYECKHE
CBOMCTBAa Kpaxmasia (THAPOJIU3, KadeCTBEHHAas
peakuust ¢ uogom). JIabopatopHbIid OMbBIT: —

B3aMMO/ICHCTBUE Kpaxmaljia ¢ HOJ0M.

I[I/Icaxappmm: MaJIbTO3a u JJAKTO34a.

BoccranaBimBaronmme M HEBOCCTAHABIIMBAIOIINE
nucaxapuabl. [Tonucaxapuasl: raukoreH. CTpoeHue

MaKpOMOJICKYIJI INTMKOI'CHA.
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XUMUYECKHE CBOMCTBA LEJUIIOJIO3BL: THUIPOJIN3,
nonyuyeHue d¢upoB  1ewmono3bl.  [loHsTHe 00
UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, all€TaTHBII

mENK).

Pa3nen 4. Azorcoaep:kainiue opranndeckne coequnerus (3 1)\(94)

3y

Tema 9. AMUHBI. AMMHOKHCJIOTHI. Beiku

Tema 10. AMUHBI. AMHUHOKHCJI0THI. BeJikn

9y

AMuHsl. MeTHIaMUH ¥ aHWIWH: COCTAaB,

CTPOCHHUC, d)I/I3I/I‘-ICCKI/I€ 1 XMMHUYECKHE CBOMCTBA

(ropeHue, B3anMOICHCTBUE C BOIOU U

KUCJIOTaMU).

Kiaccuduxanus AMHHOB: anupaTHIeCcKre
¥ apOMaTHUYECKHE, MIePBUYHBIC, BTOPUYHBIE
U TpermuHble. AwmuHbL:  u3oMepus.  CrocoObl
MOJIyYCHHS ¥ IPUMEHEHHE ann(aTuiecKuX aMUHOB.

ITosrydyeHne aHWIMHA U3 HUTPOOEH301a.

B3aumHoe BausiHHE rpymir aTroMOB B MOJICKYJIC

AHUJIMHA. OcobeHnocT XUMHUYCCKUX CBOMCTB
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aHwivHa. KauyecTBeHHbIE peakuuu Ha  AHWIMH.
AMUHBIL: AIKWIMPOBaHUE, B3aUMOJICHCTBUE
NEPBUYHBIX AMHHOB C a30THUCTOM KucinoTou. Coyn

AJIKWJIaMMOHMSL.

AMMHOKHUCIIOTBI KaK am(poTepHbIE
OpraHnyeckue coeauHeHus. Pusndeckue U
XUMUYECKME  CBOMCTBA  aMHHOKHMCIOT  (Ha
npuMepe TIuluHA). buonoruyeckoe 3HaYeHUe

AMHMHOKHMCIIOT. HGHTI/II[I)I.

Homenknatypa Y U30MEPHS. OtnenbHbIE
MPEICTABUTENIN  O-aMHUHOKHUCJIOT: TJIMIWH, AaJlaHUH,

d)eHI/IJ'IaJ'IaHI/IH, CCPHH, INIYTAMHWHOBAA KMCJIOTA, JIM3HUH,

NUCTCHH. Onruueckas HN30MCpHUA aMHUHOKHUCIIOT. D-

U L-aMHUHOKHUCIIOTHI.

Peakuus nonukoHnaeHcauu, o0pa3oBaHue MEMTHIHON

cBsa3u. JleMoHcTpanus: PactBopeHue 0enkoB B BOJIE.

benkn kak mHpUpOAHBIE BBICOKOMOJIEKYJISIPHBIE

coenuHeHusa.  llepBuuHasg,  BTOpuUYHas W
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TPETUYHAsT CTPYKTypa O€lKOB. XHWMHYECKHUE

CBOMCTBA OE€JIKOB: THJIPOJMU3, JI€HATypaLus,

Ka4CCTBCHHBIC pPCaKkInu Ha OCIIKH.

JleMOHCTpanuu: — JAeHaTypanusi OeIKOB Mpu

Harp€BaHWH; — IOBCTHBLIC PCAKIIUU OCJIKOB.

ITonsarue o0 A30TCOACPKAINX T'CTCPOINNKITNYCCKHNX

COCAMHCHUAX. HI/IDI/IMI/II[I/IHOBBIC u IIYPHUHOBBIC

OCHOBAHUA. HVKHeI/IHOBBIe KHMCJIOTBhI. COCTAaB,

CTPOCHHUC 1 OuoJiornyeckas POJIb.

[IpakTueckas pabora No 6. Pemenne

OKCIICPUMCHTAJIBHBIX 3ajgad I10 TEMC

«A30Tcoz[ep>1<amne OPraHU4YCCKUC COCAUHCHU .

Pa3neu. 5. Boicokomosiekyasipabie coequneHust (29)\(64)

Tema 10. IlnacTmacesl. Kayuyku. BosioxkHa

Tema 11. BoicokoMoJieKyJISIPHBbIE COeINHEHU S

OcHOBHBIC IIOHATHUA XUMHUHN

BBICOKOMOJICKYJISAPHBIX COC}IHHCHHﬁi MOHOMCD,
IMOJINMCD, CTCIICHb

CTPYKTYPHOE  3BEHO,

MMoJIMMEepur3aln, CpCaHsasa MOJICKYJIpHasA mMacca.
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OcHOBHBIE METO/IbI CHUHTE3a

BBICOKOMOJIEKYJIIPHBIX COETMHEHHI —

[OJINMEPHU3ALMS U ITOJIMKOHICHCALIUS.
[IpeacraBnenue 0 CTEPEOPETrYIIPHOCTH
U HaIMOJIGKYJSIDHOM  CTPYKTYpe  TOJIMMEPOB,
3aBUCUMOCTb _ CBOWCTB  IOJHMMEPOB  OT WX
MOJIEKYJIIPHOTO ¥ HA/IMOJIEKYJISIPHOTO CTPOCHHSL.
JlemoHcTpanusa oOpa3noB pe3uHsl. BuneopparmeHT
«Bynkanuzanus pe3suHsbD».
[Ipaktuueckas pabora Ne 7. PemieHue skcriepumeH-
TalbHBIX  3agad 1o TeMe  «Pacmo3naBanue
OPraHUYECKUX COCITUHECHUI.

[lnacTmacchl  (IOJIMATUIEH,  MOJMIPONUIIEH,

OOJUBUHWIXJIOPHUIL, TOJUCTHPOJI). HaTypaapHbINA

U CHHTCTHYCCKHMC KAay4YVKH (6VT3I[H€HOBBII>1 .

XJIOPOIIPEHOBLI ¥ W30OPEHOBHIN). BosiokHA:

HATYpaAJIbLHEIE (XJIOTIOK, HIEPCTD, IENK),

HCKYCCTBCHHBIC (aL[eTaTHOC BOJIOKHO, BI/ICKOSa),
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CUHTCTHYCCKUC ( KaIipoOH n J'IchaH).

JleMOHCTpanus: — O3HaKOMJIEHHE ¢ 0Opas3iaMu
HIPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH,

IJ1aCTMACC, Kay4yyKOB.

[InacTMaccel:  MOJMMETWIMETAKpWIAT,  IOJIH-
KapOOHaThl, MOJUATWIEHTepedTanaT. Y Tuin3anus
U nepepadoTKa MJIaCTHKA. DJI1aCTOMEPhI: CUIUKOHBIL.

[HonumMepsl crenuanbHOr0 HaszHadeHus (TedJioH,

KCBJIAp, QJICKTPOIIPOBOAIINC ITOJIMMCPBHI,

OuopasinaraeMmaie IOJIUMEDHI ).

[IpakTueckas pabora No 8. Pemenne
IKCIIEPUMEHTAIBHBIX 33J1a4y 10 TeMe «Pacrno3HaBanue

miacTMaccC U BOJIOKOH»

Pa3nen 6*. Utorooe nopropenne (14)\(54)

1P

HToroBas koHTpoIbHAs padoTa 3a kypc 10

KJIacca

1P

[ToBTOpEHME. I'eneTnueckas CBSI3b MEXIY

Pa3iIndHbIMU KJIaCCaMHU OPTaHHUYCCKHX COGI[I/IHGHI/Iﬁ

2P
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[loBTOpeHne.  BpluucneHusa: —  ONpEIEIICHHE 2P
MOJICKYJIIPHOW (POPMYJIBI OPraHMYECKOTO BEIIECTBA
10 MAacCOBBIM JOJISIM 3JEMEHTOB, BXOJIAIIUX B €r0
cocTaB; 1o Macce (00bEMY) MPOTYKTOB CrOpPaHUS; IO
KOJIMYECTBY BeliecTBa (Macce, 00bEéMY) IPOAYKTOB
peaKIuy U/UiIu UCXOAHBIX BEIIECTB; — YCTAHOBJICHUE
CTPYKTYpHOU (POpMYJIbI OPTraHMYECKOIO BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKUX CBONCTB MUJIM CIIOCOOOB
MOJTYYEHUS.
1 4 B Hexe10, BCero 35 4, 3 4 B Hegearo, Bcero 105 u,
U3 HUX 3 4 — pe3epBHOE BpeMs u3 Hux 10 ¥ — pe3epBHOe Bpemst
TEMATHUYECKOE INTAHUPOBAHHUE YYEBHOI'O ITPEIMETA «XUMMUS»
11 KJIACC «OBIIIAAA U HEOPTAHUYECKASA XUMUWUS»
Ba3zoBblii ypoBeHb (1 yac) Yrayoaéunsblii ypoBensb (1+24aca)
Koi-Bo Kou-Bo
4acoB Pasnen 1. Teopernueckue ocHOBBI XxumMuu (129\36 u) 4acoB
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34 Tema 1. Ctpoenue atoma. [lepuoanyeckuii 3aKoH U (8+1)u
Ilepuoguyeckasi cucrema xumuyeckux daemenToB /[. U. MenneneeBa
1| Xumuueckuii smeMeHT. AToM. Sapo aroma, 1
U30TOIIBI.
KopnyckyIIpHO-BOJIHOBOU JIyajii3M, JIBOMCTBEHHAS 1
opupoga  snektpoHa.  CTpoeHue  3JIEKTPOHHBIX
000JI04€K aTOMOB, KBAHTOBBIEC YUCIIA.
Pacnipenenenue 3JIEKTPOHOB o ATOMHBIM 1
opOuTAISIM; OPUHIIMI MHUHUMYMa SHEPIUH, MPUHITAI
[Taynu, npaBuiio XyHna.
1 | DnexkTpoHHas 00oJ10YKa. OHeprruyeckue 1
YpOBHH, MOAYPOBHU. ATOMHbIE opOuTanu, S-, p-,
d-amementbl.  OCOOCHHOCTM  paclpeleieHus
AJIIEKTPOHOB MO OpOUTANISIM B aTOMax 3JIEMEHTOB
NEPBBIX YETBIPEX MEPUOJOB. DIIEKTPOHHAs
KOH(UTrypaiust aToMOB.
DOneKkTpoHHbIE KOH(MUTypallud aTOMOB 3JIEMEHTOB 1

MEPBOr0 —  YETBEPTOrO  IEPUOJOB B OCHOBHOM
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141 B036Y)I(I[éHHOM COCTOSHHH, QJICKTPOHHBIC

KOH(UTYpaluyd HOHOB.

Ilousitue 06 OQHCPIruu MOHM3AIIMH, SJHCPTHUHU CPOJCTBA

K 3JICKTPOHY. 9JI€KTpOOTpI/IHaTCJII)HOCTB.

[lepuognueckui 3akoH u  [lepuonnyeckas
cucTeMa XuMuuyeckux odjaementoB J[. .
MenpeneeBa. CBsA3b NMEPUOJMYECKOTO 3aKOHA M
[Teproanueckoi CHUCTEMBI XUMHUYECKUX
sanemenToB [[. M. MenaeneeBa ¢ COBpEMEHHOM
TEOpUEN CTPOCHUSI AaTOMOB 3aKOHOMEPHOCTH
W3MCHCHHMS CBOMCTB XHMMHUECKHMX DJIEMCHTOB
u o0pa3yeMbplX HMH TIPOCTBIX M  CJOXKHBIX
BEIIECTB IO TPyNIliaM W TEpuojaM. 3HAYEHHE
nepuoauueckoro 3akoHa /[. 1. Menpaeneesa.
JdemoHcTpanus
Buaer  tabmunm  «llepmommdeckas — cucreMa

xuMH4eckux sjieMeHToB J[. 1. MenaeneeBa»

O0001IEeHNE U cUCTEMATH3AIHUSA 10 TEME.

94




PaGota c recramu B popmate EI'D

YPOK KOHTpOJISI 3HAHUN MaTepuasia TEMbI 1P
Pa6ora ¢ Tecramu B popmare EI'D
44 Tema 2. Ctpoenne BemectBa. MHOroodpa3ue BeuecTs 10 4
1| Crpoenue BeuniecTBa. XUMUYeCKasi CBs3b. BHIibI 1
XUMHUYECKON CBSI3U (KOBAJEHTHAs HEMOJSpHAs U
HOJISIpHAs, WOHHaA, METAJUTMYECKas ).
MexaHn3Mbl oOpa3oBaHUs KOBAQJICHTHOM
XUMHUYECKON CBsI3u (OOMEHHBIH U JIOHOPHO-
aKIIETITOPHBIN ). Bonoponnas CBS3b.
BasieHTHOCTSD.
DHeprus 51 JUIMHA CBS3H. [TonspHOCT®, 1
HaIlpaBJICHHOCTh W HACBIIIAEMOCTh KOBAJICHTHOMN
cBs3u. KparHele cBa3u. BogopoaHast CBSI3b.
MeXMONeKyJIIpHbIE B3aUMOICUCTBUS
BaJleHTHOCTP M BaJICHTHBIE BO3MOXXHOCTU aTOMOB. 1

I'ubpunmsanus ATOMHBIX opOUTAaJIEN. CBs3b

3JIEKTPOHHOM MOJIEKYJI C UX

CTPYKTYpBI
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reOMETPUICCKUM CTPOCHHEM (Ha npuMepe
COEAMHEHUN 3JIEMEHTOB BTOPOTO MEPUOAA).

DJIEKTPOOTPULIATENBHOCTh. CTENEHb OKHUCIICHHUS.

HMonbpl: KkaTHMOHBI W  aHHOHBL.  BemecTBa

MOJIEKYJIIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOCHUS.

3aKOH IIOCTOSHCTBA COCTaBa BeIIECTBA. THIIBI

KPUCTALTMYECKUX PEIIETOK U CBOMCTBA BEILIECTB.

JemoHcTpanus

Mojenu KpUCTAINTAYECKUX PEIIETOK
[IpencraBnenus 0 KOMILIEKCHBIX COCIMHEHUSIX.
Cocrasn KOMIIJIEKCHOT'O HMOHA: KOMIIJIEKCO-

06pa30BaTem>, JIUTaHABbI. KOODI[I/IHaI_[I/IOHHOG qucCJo.

Howmenkiatypa KOMITIJIEKCHBIX COEJIMHEHUH.

3HaueHHe KOMIUIEKCHBIX coenuHenui. llousaTue

0 KOOPJIMHAIIMOHHON XUMUH.

[TonssTne o mucnepcHpix cucremax. VICTUHHBIE U

KOJUIOMJIHBIE  pacTBOpbl.  MaccoBas  n1ojs

BEIIIECTBA B PACTBOPE.
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CnocoObl  BBIpaXEHUSI KOHIEHTPAIIMM PaCTBOPOB: 1
MaccoBasi [JIOJsl BEIIECTBA B PACTBOPE, MOJISIpHAs
KOHLICHTPAIHSL.
Haceliiennsie Y HEHACBILLICHHBIC pacTBOpHI, 1
pacTBOpUMOCTh. KprcTamioruaparsl.
Borunciienus
C UCIIOJIb30BAaHUEM  MOHATUM  «MaccoBasg  JIOJS
PacTBOPEHHOTO BEILIECTBAY, KMOJIIPHAS
KOHIICHTPALIUS»
1 | Knaccudukanuyss HEOpraHM4eCKUX COEIMHEHHM. 1
HomeHnknatypa ~ HEOPraHMYECKMX  BEILECTB.
['eHeTnyeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAJIKAIIMX K Pa3JIUYHBIM KJlaccam
(5+1)u Tema 3. Xumuueckne peakunu (17 +1)u
Borunciienus 1P
— Macchbl BellecTBa WM 00bEMa Ta3oB MO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM

00bEMY OJJHOTO U3 YYACTBYIOIIUX B PEAKIIUH BEIIECTB;
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— MAaccOBOM JIOJU ¥ MOJISIPHOM  KOHIICHTPAIMH

BEIIECTBA B PACTBOPE

Borunciienus
— mMacchl (00bEMa, KOJTUYEeCTBa BEIIECTBA) MPOAYKTa
peakiMu, €CiIu OJHO W3 BEHIECTB JaHO B BHJE
pacTBOpa C ONPENCIEHHON MacCOBOM JIOJEH

paCTBOpéHHOFO BCIICCTBA

Xumuyeckas peaxuus. Knaccudukanus
XUMHYECKUX PpEaKUuid B HEOPraHWYECKOW U
OpPraHUYECKON XMMUU. 3aKOH COXPAHEHUS MaCChl
BEILIECTB; 3aKOH COXPAaHEHWs W IPEBpALICHUS

OHCPI'UHU IIPU XUMHUYCCKUX PCAKIUAX.

TeroBble  3Q(dEKTHI ~ XUMHUYECKUX  pEaKIuil.

TepMoxuMUYECKHE YPaBHEHUS.

Broruuncienust

— TerioBoro 3 dexra peakiuu
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CKOpOCTB pe€aKkuuun, e€ 3aBUCUMOCTD oT

pa3nuuHbiXx ¢akTopoB. OOpaTUMbIE peaKIUu.
Xumuyeckoe paBHoBecue. DAKTOPBI, BIUSIOLINE
Ha  COCTOSHHME  XHMHYECKOIO  pPaBHOBECHS.
[Tpuanmn Jle [latense.

IIpakTnueckas padora
Ne 1.

BnusHue paznuuHbiX (GaKTOpOB  Ha

CKOpPOCTb XUMHYECKOU PCaAKIUU.

['omorennble W rereporeHHsie peakuuu. Karamms
Y KaTaJIu3aToOphI.
Koncranta xumuyeckoro paBHoBecus. DakTopsl,

BIIMAIOLIME HA IIOJIOKEHUE XUMUYECKOTO PaBHOBECHS:

TEMIIEPATYypa, AABJIECHUE W KOHILICHTPALIMU BEIIECTB,

y4acTByromux B peakuuu. [ Ipunnun Jle [larense.
IpakTnueckasi padora

Ne 2. Bausitnue pa3nuyHbiX (PaKTOPOB HA MOJIOKEHUE

XUMHUYCCKOI'0O paBHOBECHS.

DnekTponauTuyeckas auccoryanus. CuiabHbIe U
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cia0ble 2JIEKTPOJIUTHI. Peakiinu HOHHOTO
oOMeHa.
JlabopaTopHas padora

— MPOBEJICHUE PEaKIuii HOHHOTO 0OMEHa

Brimmonmuenne ynpaxsHeHnii no temMam: CuibHBIE
U ci1a0ble IEKTPoIUThl. CTEeNneHb NUCCOLMALNH.

Peakuyu noHHOTO oOMeHa.

Pewenne 3anay no teme: XuMHU4YECKOE pAaBHOBECUE

CunbHble u cnabele  anekTponutsl.  Cpena
BOJIHBIX pacTBOpPOB BELIECTB! KHCJIIas,
HEWUTpaJbHAas, EIOYHAs.

ITousitue o BomopoaHoMm mnokaszarene (pH)

pacTBOpa. I'maponus OPraHUYECKUX u

HCOPraHM4YCCKHNX BCIIICCTB.

JlaGopaTopHnas padora
— ONpeleNIEeHue Cpellbl PacTBOPOB BEILIECTB C

IMOMOIIBIO YHUBEPCAJIBbHOTO HHAHUKATOPA.

HonHoe mpousBeaeHue Boabl. Cpega  BOJHBIX
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PaCTBOpPOB: KHUCIIOTHA, HefITpaJIBHaH, mejIoyHasd.

Bonopousriii mokasarens (PH) pactsopa.

IMuaponus conei. 1
1 | OKHUCTUTENTBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH. 1
JemoHcTpanus
PaznoxeHne mnepokcuaa BOAOPOAA B MPUCYT-
CTBUM KaTaju3aTtopa. lloHsATHEe 00 3JeKTpoju3e
pacILUIaBOB M PAacTBOPOB cosei. [IpuMeHeHue
AICKTPOJIN3A.
OKMCIINTEIbHO-BOCCTAHOBUTEIBHBIC peaKnH. 1
Crenenp okuciaeHus. OKUCIUTEIb U BOCCTAHOBUTE]Ib.
IIpoueccer OKHCJICHUS 1 BOCCTAHOBJICHUS.
BaxxHelinmme OKHCIUTEIN YW BOCCTAHOBHUTEIN. MeToxa
3JICKTPOHHOTO OajlaHca
DJIEKTPOJIU3 PACTBOPOB U PACILJIABOB BEILIECTB. 1
1P | KontpoawHas padota 1 (1mosyroaue) KonTtponrnas pa6ota 1 (Tect B popmare EI'D) 1
Pasnen 2. Heoprannueckas xumus (164\514)
(8+1)u Tema 4. HemeTanibl 29 4
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Borunciienus
— Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOIYKTa
peakuuu, €Cilh OJHO W3 BEUIECTB JAaHO B BHUIE
pacTBopa € ONPEACIEHHOM MAaCCOBOM J10JIEN

paCTBOpéHHOFO BCIICCTBA

Boruncienust
— JIOJIA BBIXOJA MPOJIYKTa PEAKIIMU OT TEOPETUUYECKH

BO3MOXHOI'O

HemeTrannsl. Ilonoxxenue HEMCTAJIJIOB B

[Tepuoauueckoii CHCTEME XUMHYECKHUX
snemeHToB JI. M. MenaeneeBa U 0COOCHHOCTH
CTPOECHHUS aTOMOB.

JemoHcTpauun

1. O6pa3ipl HEeMEeTaIoB.

Bomopon. Ilomyuenuwe, Qusuyeckue u XUMHUYECKUE
CBOMCTBA (peakiuu ¢ MeTaUlaMd U HeMeTallJlaMu,
BOCCTaHOBUTEJIbLHBIC CBONCTRA).

JlabopaTopHbIe ONbITHI

102




1. KauecTBeHHBIC PCAKIUH Ha HCOPTraHUYICCKHUC NOHBI

Y KaTHOH BOJIOPO/IA.

I'mppuael. TonIMBHBIC 3JIEMEHTHL.

du3nYeCcKue CBOMCTBA HEMETAJIIIOB. AJIJIOTpOl'[I/ISI

HEMETaUIOB (Ha TpUMepe KHUCIOpOJa, Cephl,

dbocdopa u yriaepoa).

Kucnopon u 030H. Yriepoa, HaxoXIeHUE B IPUPOJIE,

aJUIOTPOIIHbIE  Moau(UKauuMu.  AKTHBUPOBAHHBIN

VI0JIb, aficopOrms. DvyiuiepeHsl, rpadeH, YriaepoaHbIie

HAHOTPYOKH.

JlemoHCcTpanumn
2. T'openwue cepsl, pocdopa, xkeneza, MarHus
B KUCJIOpPOJE.
JlaGopaTopHble ONBITHI.

2. Ilomyuenue u coOupaHue ra3os.

XUMHUUYECKUE CBOMCTBA BAXKHEHUIIINX HEMETAJIOB

rajoreHoB M WX COCIMHEHUM  (OKCHJIOB,

KHUCJIOpOACOACPIKAIINX  KHUCJIOT, BOJOPOIHBIX
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coenuHeHuit). IIpuMeHeHHE TallOTeHOB W MX

COCIUHCHUM.
["amorenoBOOPOABI. Baxuenmmue KUCIIOPO/I-
CoAEepkKallue COCIUHEHUS TaJOTCHOB.
JlaGopatopHbie Y MPOMBIILJICHHBIE CIIOCOOBI

IMOJIYUCHUS I'aJIOTCHOB. HpHMeHeHI/IG TaJIOTCHOB U HX

COEIMHEHN.

XHUMHYECKHE CBOMCTBA Ba)KHEHIIIMX HEMETAJIJIOB.
Cepa m e€ coemuHenus. (OKCHABI, KHCIOPO/I-
coJieprKallue KHUCJIOTBHI, BOJIOPOJTHBIE
coenuHenus). [Ipumenenue cepol u e

COE€IMHEHUN.

Cepa. HaxoxeHue B mpupoje, CriocoObl MOTydeHus,
bu3ndYecKre M XUMHYECKHe cBoMcTBa. CepoBOIOPO/I,
cynbdunel. Oxcun cepsl (IV), oxcun cepor (V).
CepHuctass u cepHas KHUCJIOTBI M HMX COJIH.
OcobeHHOCTH CBOMCTB cepHOM KUCIOTHI. [[pruMenenue

CepbI U €€ COEAMHEHUM.
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JlabopaTtopHble M IPOMBIIIJIEHHBIE  CHOCOOBI
NOJIy4eHHs] KHclIopofa. Pu3nyeckne M XUMHYECKUE
CBOMCTBa KHUCIOpoaa W o30Ha. [Ipumenenue

KHCJIOPOJa 1 O30HA. OKCI/II[LI H IICPOKCHUIBI.

XUMHYECKUE CBOMCTBA BAKHEUIIIUX HEMETAIJIOB.

A3zora u ero COCIIMHEHUA. (Okcumsl,

KHUCJIOpOACOACPKAIINC KHCJIOTBI, BOJOPOJIHBIC

coenuHenus). [I[pumeHenre azora u ero

COCIIMHCHUU.
A30T. HaxoxneHue B nmpupoje, CriocoObl MOJydeHus,
dbu3nyeckre U XMMUYECKHE CBOWCTBA. AMMHUAK,
HUTPUJIBI.
Okcuapl azora. A30THCTast M a30THAsT KUCIOTHI U UX
coma. OCOOCHHOCTH CBOMCTB a30THOM KHCIIOTHI.
[IpumeHeHue a30Ta U €ro COeMHEHUN. A30THBIC
ya0OpeHus.

XUMHUYECKHUE CBOMCTBA BaKHEUIIIHX

HeMmeTawioB. @Dochop U ero CoeAUHEHUS.
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(Oxcuapl,  KUCIOPOICOEPKAIIUEKUCIIOTHI,
BOJOPOJIHbIE COCMHEHUA ). [Ipumenenue

dbocdopa u ero coeTMHEHUIA.

®ochop. Haxoxnmenne B  mOpupoae, CHOCOOBI
MOJTy4YCHUS, (PU3NUECKHEe W XUMHUYECKHE CBOMWCTBA.
®ochuner u pochun. Okcuasl hocdopa, dpochopHas

KHCJIOTA U €€ COJIN

Meradbochopuags wu  oupodochopHas  KHUCIOTHI,

dbochopucrtas wu  docdhopHOBATUCTAST  KHUCIOTHL

[Ipumenenue gocdopa u ero coeTuHEHUN.

®ocdopHbie yaoOpeHus.

XHUMHMYECKHE CBOMCTBA BaXKHEMILIMX HEMETAJJIOB
(yrmepoja ®W KpeMHHS) W HUX COCTUHCHHM
(OKCHIOB, KU CJIOPOJICOIEPKAIINX KHCJIOT,
BOJIOPOJHBIX coenuHeHuil). [Ipumenenne

yriiepoaa, KpEMHHUSI U UX COEAUHEHU.

OU3UYECKUE U XUMHUYECKHME CBOMCTBA  IPOCTHIX

BEIIECTB, 00pa30BaHHBIX yriiepoaoM. Okcu yrieposa
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(1), oxcun yriepoaa (1V), yroapHas kuciiora u eé

COJIH. IIpumeHeHne  MPOCTBIX  BEILIECTB,

06p3.30BaHHI>IX yriepoaoMm, 1 €ro COGI[I/IH@HI/II\/i.

Kpemuuii. Haxoxnenue B mpuponie, CHocoObl

NOJIy4eHUs, (PU3NYECKHE WU XUMHUYECKHE CBOMCTBA.
Okcun  xpemuusaA(IV),  xkpeMHueBas KHCJIOTA,
cuiMkatel. [I[puMeHeHne KpeMHMS U €r0 COECIMHEHU.

CTGKJIO, €TI0 ITOJIYYCHHC, BUABI CTCKJIA.

1P

Borunciaenust

BEIlECTBA WJIM O00BEMA Ta30B II0

MaccChl
M3BECTHOMY KOJIMYECTBY BEILIECTBA, MAcCCE WU
00BEMY OJHOTO W3 YYACTBYIOIIUX B pPEaKIUU
BEIIIECTB;

Macchl (00bEMa, KOJIMYECTBA BEIISCTBA)

MNPOAYKTOB pCaKOru, CCJINW OIAHO U3 BCIICCTB

HMCCT IIPUMCECHU

IIpakTnueckue padoTbl

No 3. PemieHne sKCnepUMEHTAJIBHBIX 3a7ad IO TEMe
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«l'anmoreusn.

IIpakTH4yeckue padoTbl 1
Ne 4. Pemenune sKkcriepUMEHTAIBHBIX 337ad 10 TEME
«Cepa u €€ coeqMUHEHUA.
1 IIpakTnyeckue padoThbl 1
Ne 2. PeuieHue skcriepMMEHTaIbHBIX 33]a4 110
teme «Hemeramnbny
IIpakTnyeckue padoTbl 1
Ne 6. Pemienune skcrnepuMeHTANbHBIX 3a7ad MO TeMe
«A3oT, hochop U UX COSTUHECHUS.
KonTpoJasnasi padora 2
O6o0menne W cucTeMaruzaluss 10  TeMe 1
«Hewmeranney. Pemenue 3anau B popmare EI'D
8u Tema 5. MeraJibl (21+3)u
1| Meramsl. ITonoxenue METAJIJIOB B 1
[Tepuonuueckoi cUCTEME XUMHUYECKUX

snemenToB JI. M. MengeneeBa. OcoOEHHOCTH

CTPOCHUA QJICKTPOHHBIX 000J104EK aTOMOB
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MCTAJIJIIOB.

JdemoHcTpanumn

— 06paBHI>I MCTAJIJIOB

O6mas  xapakrtepuctuka MeTauioB  |A-rpynmbl
[Teppoanyeckol CHUCTEMBI XUMHYECKUX 3JIEMEHTOB.
Harpwnii Y KaJui: [I0JIyYECHHUE, busznueckue
U XUMHYECKHE CBOMCTBA, NPUMEHEHUE IIPOCTHIX
BEIIECTB M UX COEAUHCHUMU.
JeMoHcTpanuu

- BzauMopelicTBue MIETOUHBIX U IIEJIOYHO3EMEIBHBIX
METaNIOB C BOJAOM (BO3MOXKHO HCIIOJh30BaHUE

BUJIEOMATEPUAIIOB)

Oo6mass  xapakrepuctuka MetamioB IA-rpynms
[leprognyecko CUCTEMBI XHMHUYECKUX DJIEMEHTOB.
Marauii ¥ KaiblMii:  ToJyuyeHue, (u3nuecKue
U XUMHUYECKHE CBOMCTBAa, NPUMEHEHUE MPOCTHIX
BCIIICCTB U UX coeAuHEHMU. JKECTKOCTh BO/IbI

U CIIOCOOBI €€ yCTPaHCHHUS.
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XHWMHAYECKHE CBOMCTBA BAKHEHIIMX METAJLIOB

(HaTpuii, Kanuii, KaablUMid, MarHui, aJIOMUHHM,

IUHK, XPOM, 5K€JI€30, MEJIb) U UX COCTUHECHHUIA.
JlabopaTopHbIe ONbITHI

— KQYECTBEHHBIC PEAKIIMU HA AaHUOHBI U KaTHUOH

aMMOHHMS;

— B3aMMOJICUCTBUE TUIPOKCHUIA ATTFIOMUHHUS C

pacTBOpaMHM KHCJIOT U LIEJIOYEH;

—  KAQUEeCTBEHHbIC PEAKIMM HA  KAaTHUOHBI

MCTaJIJIOB

AnroMuHU: noayyeHue, GU3NUECKUe U XUMHUYECKUE
CBOWCTBA, IPUMEHEHUE IIPOCTOr0 BEIIECTBA U €r0
coenuHeHn. Am@oTepHble  CBOWCTBA  OKCHJA
Y TUAPOKCHUAA AIIFOMUHMS, THIPOKCOKOMILIEKCHI

AJIFOMUHUA.

O0001IEeHNE U cucTEMAaTU3aUs 110 TeMe «MeTauibl

riaBHoi noArpynns». Tect B popmate EI'D

1P

O6mme  ¢u3uyeckue CBOMCTBA  METAJUIOB.
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CnaBpl METAIIOB. DJIEKTPOXUMUYECKUN  PsJl
HaIpsHKEHUM METAJUIOB.
JdeMoHcTpanuu
— KOJIJIEKIMSA «MeTajbl U CIJIaBbD».
— B3auMMOJICMCTBHUE MEIU C A30THOM KHUCJIOTOM

pa3JIPI‘1HOI>'I KOHIOCHTPpAall1

OOmasi  XapakTepUCTUKAa  METAUIOB  MOOOYHBIX
noarpynn  (b-rpynm) Ilepuoguueckoil  cuctemsl
XUMHYECKUX 3JIEMEHTOB. DU3NYECKUE U XUMHYECKHUE
CBOMCTBAa XpoMa U ero coeauHeHud. OKcCUAbI
u ruapokcuasl xpoma (I1), xpoma (IIT) u xpoma (VI).
XpoMatbl U JUXPOMATHI, UX OKUCIUTEIbHBIC

cBoiicTia. [lonyuenue u nmpuMeHeHne xpoma.

Pu3nyecKre U XMMUYECKUE CBOMCTBA MapraHla v €ro
coeauHeHuil. Baxkneitmue coenunnenus: mapranua (I11),
mapranna (1V), mapranna (V1) u mapranna (VII).

HCpMaHFaHaT KaJius, €0 OKHUCIIMTCIIBHBIC CBOMCTBA.

O6mme  crmocoObl  MOJYYEHUST ~ METaJIOB.
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Meramnyprus

PaCHDOCTDaHCHI/IC XUMHUYCCKHNX JJICMCHTOB-MCTAJIJIOB

B 3eMHOH Kope. Pu3snueckrue u XUMHUUYECKUE CBOMCTBA

xKeneza W ero  coeAuHeHui. OKCHIBI, THAPOKCHUIBI
u coim skenesa (I1) uoxenesa (I1). Iomydenune

" IIPUMCHCHHUC JKCJIC3a U CTO CIIJIIABOB.

Menp: nonyyeHue, (QU3MUYECKME U XUMUYECKUE
CBOMCTBA, INPHMEHEHHE IIPOCTOrO BEIIECTBA U €r0
COCIMHEHHUH.

[uuk: nonydenue, QU3NYECKHE U XUMHUYECKHE
CBOMCTBA, NPHUMEHEHHE IPOCTOrO BELIECTBA M €r0
coelMHEeHH. AM(pOTEpHbIE CBOMCTBA OKCHJIA

N THAPOKCHAA IMHKA, THAPOKCOKOMILICKCHI IMHKA.

Kopposusa wmetamwio. CriocoObl

3a11UTHI

oT

koppo3uu. [IpuMeHneHue MeTamioB B OBITY U

TCXHHUKC.

Boiunciaenust

— pacy€Thl Macchl BellecTBa Wik 00bEMa ra3oB
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10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCe
WM 00hEMY OHOTO U3 YUACTBYIOIINX B PEAKITUU
BEIIECTB; pacYEThl MacChl (00bEMaA, KOJIMYECTBA
BEI[ECTBA) MIPOYKTOB PEAKIIUH, €CIIH OHO U3
BEIIECTB UMEET NPUMECH;

— pacuéTbl Macchl (00bEMA, KOTMYECTBA
BEILIECTBA) MPOJIYKTA PEAKIIUH, €CIIU OAHO U3
BEILIECTB JIAHO B BUJIE PACTBOPA C ONIPEAECIEHHON

MacCOBOM HoJIeH paCTBopéHHOFO BCIICCTBA

IIpakTnueckue padoThI
Ne 7. Pemenue skcrnepuMEHTaJIbHBIX 3a7ad MO TEME

«MeTasipl TOOOYHBIX ITOATPYIII.

O0001IeHNEe U cucTeMaTtusanusa no reme: «Oorue
cBoiicTBa MeTaiioB. OOmme cnocoObl MOMyYeHUs

MeTaiioBy. Pabora ¢ recramu B hopmare EI'D

IIpakTnyeckue padoThI
No 3. Pemienue skcriepuMeHTaIbHBIX 3a/1a4 110

TeMe «MeTaJuibD.
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O06o001IeHre U cucTeMaTu3anusa 1Mo reMe «MeTauibl

noOouHo nmoarpymnms». Tect B popmate EI'D

O0001IeHNEe U cucTeMaTH3alMA 110 TeMe «MeTauibDy. 1
TectupoBanue\Pemrenue 3a1a4d B popmate EI'D
1 | 'eHeTHUeCcKast CBSI3b BEIECTB 1
Brinonnenue ynpaxxuenuii no reme «I'eHernueckas 1
CBS3b KJIACCOB HEOPTAaHUYECKUX COCTUHEHUN
TectupoBanue\Pemrenue 3agau B popmare EI'D
O6oOmeHne ¥ cuUcTeMaru3aluss 1Mo  TeMme 1
«Hewmeramnel. Meramibs». Tect B popmare EI'D
1 | KonTposbHas pabota 2 1o teme | KonTposipHas pabora 3 mo teme «Heopranmdeckas 1
«Heopranuueckast XuMusi» XUMUS
AHanu3 KOHTPOJIbHOM pabOTHI. 1P
AHanu3 KOHTPOJILHON paOOTHI. 1P
Pa3nen 3. Xumus u ku3Hb (44\8 u)
(4+1)u . Tema 6. XumMusi ¥ ;KM3Hb Tema 6. MeToabl NO3HAHMS B XUMHH. (10+5)u
XUMUA U )KU3Hb
1| Pomp xumun B 0OCCIICUCHHH DSKOJOTHUYECKOM, 1
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3HCpF€TH‘ICCKOﬁ )41 HHHIGBOﬁ 6€3OHaCHOCTI/I,
pasBUTHU MCOUIMHBI. Ilonsatue o Hay4HBIX
METOJaXx IMTO3HAHUA BCIICCTB U XMMHUYCCKHUX

pEaKIuu.

XWMHS THUIIA: OCHOBHBIC KOMIIOHCHTBHI, ITHIIICBBIC
no6asku. Ponp xumum B 00€CIIEUEHHH ITHIIEBOM
6e3zonacHoctn. Kocmerndeckue u mnapdroMepHbIe
cpenctBa. beitoBast xumms. IlpaBwmia Ge3omacHOTO
UCIIOJIb30BAHUS CPEJICTB OBITOBOM XUMUU

B IIOBCEHECBHOM KU3HU.

XuMus B CTPOUTENBCTBE. BakHEWIINE CTPOUTENBHBIE
MaTepuanbl  (LEMEHT, OETOoH). XHUMHUYECKOE

3arpsi3HEHHE OKPYKAIOIIEH Cpefibl U €ro MOCIEACTBU.

[IpencraBnennst 00 OOIIMX HAYYHBIX MPUHITAIIAX
IIPOMBIIIIJICHHOTO MOJTyYCHUS BaYKHEUIIINX

BCIICCTB.

HaquLIe IIPpUHOUIIBI OpraHu3alii XHMHYCCKOI'O

npou3BoJicTBa. [IpoOMBITITIEHHBIE CLIOCOOBI MOMYYeHUS
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BOXHEUIIMX BEIIECTB (Ha MpUMEpe MPOU3BOICTBA

aMMHaKa, CEepHOU KHCJIOTBI, METAHOJIA).

[IpombllIeHHBIE CTTIOCOOBI MOJIYYEHHS METAIIOB

H CIIJIaBOB.

IIpoOnema t1iepepabOTKH OTXOJOB M MOOOYHBIX

npoayktoB. Ponp  xumum B obecrniedeHUU
JHEpPreTUYECKOr 0e30MmacHOCTH. [IpUHIMIBI «3eIEHON
XAMUN.

YesoBeK B MHUpPE BEIIECTB W MaTEPUAJIOB:

BAKHECUIIINE CTPOUTEJIbHBIE MaTepUaIIbI,

KOHCTPYKIIMOHHBIE MaTEpHUaJIbl, KPaCKH, CTEKJIO,

KEpaMuKa, MaTepuajabl Ui  BJICKTPOHHKH,

HAHOMAaTEpPUAJIbl, OPTAHUYECKHE U MUHEPAIbHBIE

yaoOpeHus.
CoBpeMeHHbIE KOHCTPYKIIMOHHBIE  MaTepHuaJbl,

KpaCKH, CTCKJI0, KCPpaMHKa.

MaTCDI/IaJ'IBI AJI DJICKTPOHUKH. HanorexHonoruu

XuMHST B CEIIbCKOM  XO3siicTBe.  OpraHumyeckue
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U MUHEpAJIbHbIE YJI00pEHUS.

1| XumMHusT W 3I0pOBbE  YEIOBEKA: IMpPaBUIIA 1
UCIIOJIb30BaHUsl  JIEKAPCTBEHHBIX IPENapaTosB;
IpaBuiia 6e30macHoOro UCIIOJIb30BaHUsA
npenapaToB ObLITOBOM XMMHUU B MOBCEIHEBHOM
KU3HU
[TonroroBka k k\p B popmare EI'D (wactp 1) 1P
[TonroroBka k k\p B popmare EI'D (gactb 2) 1P
1P | UtoroBast koHTpoJibHas paboTa Nrorosast kouTposibHas padoTa B popmate EI'D 1P
Nrorosas xoHTposibHas pabota B popmare EI'D 1P
AHanu3 UTOTOBOM KOHTPOJILHOM pabOThI 1P

1 4y B Hexes10, Beero 35 4,

U3 HUX 3 4 — pe3epBHOE BpeMs

3 4 B Heae10, Becero 105 4,
n3 Hux 10 g

— pe3epBHOE BpeMs

YpoBeHb 00yueHus

[IpakTuueckue pabOTHI

KoHnTponbHble paboThl

bazosriit

3

3

YrinyOneHHbIN

8
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