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CuHXxpoHu3upoBaHHasA padoyasi nporpaMmma 0a3oBoro M yriayoJaEéHHOro
n3yudeHus npeamera « Xumusp» (10-11 kiracenr)

HOACHUTEJIBHASA 3AIIMCKA

MopenbpHasi CHHXpPOHM3UPOBaHHAS paboyas mporpamma 6a30BOTro U yriryoia&EHHOTO
u3zydyenus npeamera «Xumus» B 10-11 kimaccax paspabortana Ha ocHoBe PaGoumnx
mporpaMM CpeIHero ooOmero ooOpa3oBaHusi 1Mo XuMuu (0a30BbI  YpPOBEHb,
yTIyOJIEHHBIM YPOBEHB), 0JI00pPEHHBIX pelIeHueM benepanbHOTO
y4eOHOMETOIUYECKOr0 00BbeAMHEHUs Mo o0meMy obOpa3oBanuio or 29.02.2022r.,
npoTokod 7/22, cocraBiieHHBIX Ha ocHOBe denepanbHoro 3akoHa ot 29.12.2012 Ne
273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny, TpeboBaHuii K pe3ynbTaram
OCBOCHHS OCHOBHOHM 00pa3oBaTeNbHON MPOrpaMMBbl CpEHEro 001Iero oopa3oBaHus,
npelcTaBieHHbIX B DefepalbHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM CTaHIApTe
cpenHero oduiero oopasoBanus, (YyTBep>KIAEH Mpruka3oM MuHUCTEpCTBa 00pa30BaHUs
u Hayku Poccuiickoit ®denepanuu ot 17 mas 2012 r. Ne 413, ¢ usmeHeHusimu ot 12
asrycta 2022 r1.), ¢ yuérom «KoHIenuum mnpenojaBaHusi y4eOHOro IpeameTa
«Xumus» B 00pa3oBaTelbHBIX opranu3anusax Poccuiickoit denepanuu, peaan3yommux
OCHOBHBIE 00111€00pa3oBaTeNbHbIe MporpamMmbly (yTBepkaeHa Pemennem Kommeruu
Mumnnpocsemenus Poccuu, mporokon ot 03.12.2019r. Ne TIK4BH) u denepanpHOi
paboueit mporpammbl BocmuTaHus. OCHOBY TOIXONIOB K pa3paboTKe MOICIbHOU
CUHXPOHU3UPOBAHHOW paboueld mporpaMMbl 0a30BOTO U YriayOJIEHHOTO W3YYCHHS
npeamera «Xumusi» B 10-11 knaccax, k onpeneneHnio oOIIe cTparerun 00y4YeHus,
BOCITUTAHUS U Pa3BUTHS O0yUYAIOIIUXCS CPEICTBAMH YI€OHOTO TpeMeTa « XUMHsI» Ha
0a30BOM YpOBHE COCTaBWIM KoOHIENTyanrbHble monoxeHuss @DIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1I€JIEH, COJIepKaHUS, Pe3yJIbTaTOB 00yUEHUs U TpeOOBaHUMN

K YPOBHIO ITIOATOTOBKH BBIITYCKHHKOB.



N3yuenne mnpeamera, peaquzyeMoe B yCIOBUAX  JauddepeHInpoBaHHOTO,
npouibHOr0  O0yuYeHHus, TMpU3BaHO oOecneyuTh oO0UEe00pa3oBaTEIbHYI0 U
OOMIEKYIBTYPHYIO TIOJTOTOBKY BBIITYCKHUKOB IITKOJIBI, HEOOXOAUMYIO TSl aIarTaIiu
UX K OBICTPO MEHSIOLIUMCS YCIOBHUSAM KHU3HU B COIUYME, a TAaKXKe JUISI TIPOIOIKEHUS
Oo0y4YeHUsI B CPEAHMX CHEIHAIbHBIX U BBICIIUX yYEOHBIX OpPraHU3allusAX, B KOTOPBIX

XUMUA ABIIACTCA OI[HOﬁ N3 IIPUOPUTCTHBIX JUCITUILIINH.

B cooTBeTCTBUMM C JaHHBIMH IOJIOXKEHUSMH MOJCIbHAS CHUHXPOHH3WPOBAHHAS
pabouasi mporpamMma CpeaHero oOImero o0pa3oBaHUS (0a30BBINl  YPOBEHbD):
yCTaHABIIMBAET 00s3aTebHOE (MHBAPUAHTHOE) IPEAMETHOE COJICpIKAHUE, OTIPEIACIISIET
KOJIMYCCTBCHHBIC M KAYCCTBECHHBIC €r0 XapaKTEPUCTHKU Ha KaXKJIOM dTalle U3y4YCHHUS
npeaMeTa, MpeaycMaTpUBaeT MPUHIMIBI  CTPYKTYPUPOBAaHMS  COACPKAHHS U
pacripefielieHuss ero I0 KjaccaM, OCHOBHBIM pasjiellaM M TeMaM Kypca; Jaér
IpUMEpPHOE pacrpejieiicHue Yy4eOHBIX YacOoB II0 TEMaTHYECKHM pasjieliaM,
PEKOMEHIyeT MPUMEPHYIO IMOCIEA0BATEILHOCTh U3YUCHUS OTACIBHBIX TEM Kypca C
y4€TOM MEXKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3EH, JJOTUKH y4eOHOT0 Tpoliecca,
BO3pacCTHBIX oOcoOeHHocTer yuammuxcs 10-11 kimaccoB; ma€T METOAMYECKYIO
MHTEPIPETAIMIO [IeJICH U3yUeHHUsI peIMeTa Ha YPOBHE: COBPEMEHHBIX IIPUOPUTETOB B
CUCTEME cpeAaHero obmero oO0pa30BaHUs, COJCPKATEILHOM XapaKTEPUCTUKH
IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHHS OCHOBHOW 0O0pa3oBaTEIbHOM MPOrPaMMBbI
cpenHero obmero o0pa3oBaHHs (JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX),
OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATEIHHOU JCATEIHHOCTH YYECHUKA IO OCBOCHHIO
conepkanus mpenMera. [lo BceM Ha3BaHHBIM TO3UIUSAM B MPOTpaMMe COOIIOFeHA
MpeeMCTBEHHOCTH ¢ Paboueit mporpaMMoi OCHOBHOT'O 00111eTo 00pa30BaHUs MO0 XMMUU

(nna 8—9 kiaccoB oOpa3oBaTebHBIX OpraHu3alinii, 0a30BbIi YPOBEHD ).



MopenbHass ~ CHHXpPOHHM3MpPOBaHHas  palodass  mOporpaMma  HMMeEeT  Lelib
CUHXPOHU3UPOBATh COJEp)KaHHWE Yy4yeOHOro MpeameTra s H3Y4YeHHUs MpeaMera
«Xumusi» B 10-11 kaccax B paMKax MyJIbTUIIPO(PHUIBHOTO Y4eOHOTO IIaHa.

Henn u 3agaun ydyeOHOTro mnpenmera «XUMHUS» B COOTBETCTBYIOIIEM pasjelie
MPOrpaMMbl MPEJCTaBICHbl COBMECTHO, KaK JJig 0a30BOr0, mak u 0 yeanyoaéHHO20
ypoeHetit,

B paszpene Ilnanupyembie pe3yiabTaThl OCBOCHMSI y4eOHOTO mpeameTra «XUMUs»
CUHXpPOHM3ALUs MPEJCTaBlIeHa B BUE JOMOJHEHUS K 0a30BOMY YPOBHIO, a UMEHHO,
[IpenmeTHbIE PE3yNbTATHI, JOCTUTAEMbIE OOYYAIOMIMMUCA Ha YIriyOJEHHOM YypOBHE

N3Y4YCHHA XUMHUH, BBIJICIICHBI KprMGOMl.

B pasnenax Conepkanue matepuana u TemaTHuecKkoe IUIAHUPOBAHUE HMEETCS
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BBI,ZIGJICHHI)Iﬁ Martcpuall, I/IMCI-OH_II/If/'I MNOAYCPKHBAHUC = KaK Ha 6a3OBOM, TaK M Ha

yrayOia€HHOM YPOBHSIX, KOTOPBIA HM3y4aeTcsi B O3HAKOMHUTENIBHOM IUJIaHE W He
BKJIIOUAETCSl B COCTaB MpeAMETHBIX pe3ysibTaToB ocBoeHuss OOIT COO.

B pazgene Tematudeckoe IUJIaHUPOBAHHWE MPHUHIMI CUHXPOHM3AIUU TPOSBICH
CICAYIOIMKUM 00pa3oM: Yachl HEJEIbHON HArpy3KH JJid yriayoséHHOro u 6a3oBOro
ypOBHEH yKa3aHbl TaKUM 00pa3oM, YTO OJHA Tema (OAMH Yac B HENENI0) eauHa s
JIByX YPOBHEH, a OCTaIbHBIC J]BA Yaca M TEMbl HEIETbHON HATPY3KH JIJIsl YTIIyOJIEHHOTO
YPOBHS yKa3aHbI B CTPOKAX HUXKE U TOJIBKO JJIS 3TOTO YPOBHsI. YacTh pe3epBHBIX 4aCOB
MO3BOJIMJIa BCTPOUTHh HEOOXOJMMOE KOJIMYECTBO YAaCOB B TEMax M3Yy4YEHUs, a TaKKe

OpraHu30BaTh U TEMATHYECKOE TIOBTOPEHUE KaK Ha 0a30BOM, TaK U HA YIIIyOJIEHHOM

! Kypcusom B TeKkcTe nporpammbl B pasgenax « Lieam u 3agaun», «MpeameTHble pe3ynbTaThl» BblAeeHsbl
3/1IEMEHTbI, KOTOpble NpeacTaBAeHbl ANA U3YYeHUA Ha YrAyBAEHHOM YpOBHe.

2 NogyepKkuBaHMe nmeeT matepuan, KOTOprl\;l n3y4aeTcA B O3HAKOMUTE/NIbHOM MNJ1aHE U HE BK/1IOYAETCA B

COCTaB NpegMeTHbIX pe3ynbTaTtoB ocBoeHma O0IN COO0.
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YPOBHAX, H UTOIOBOC ITOBTOPCHUC, B rpa(bax «KonmuecTBO 4acoB YKa3aHbl TAKKC TC

qachl, KOTOpbIE B3AThI U3 pe3epBa (ykazaH CUMBOJ «P»).

I[Ipu  dopmupoBanun TemaTHUYECKOro IUJIAHUPOBAHUS  IMPEAYyCMATPUBAIOCH
pacnpeiesieHue YaCOB BHYTPH TEM M MEXTY TEMaMH C IIEJIbI0 00eCTIeYeHHUS HeIeTbHOM
HArpy3kd Il OOYYarOIIMXCs, HW3Y4alolUX XUMHUIO Ha YIIyOJEHHOM YypOBHE.
[lepepacrpeieicHne 4acoB MEXIYy HEKOTOPBIMH TEMaMH ITO3BOJIIIO COXPaHUTH
TEMaTUYCCKUN YueOHBI 00BEM MaTepurasa, UCIIOIb30BaHUE PE3EPBHBIX YaCOB TaKKE
obecrnieymwyio Hajluyue y4eOHBIX YacOB Ha OO0O0OIIEHHE, WUTOTOBOE IOBTOPEHUE U
KOHTPOJIb Y4eOHOro martepuayia. TakuM oOpa3oM, CHHXPOHH3AIUS TEMaTHYECKOTO
IUTAHKPOBaHUs 0a30BOTO M YriayO0JIEHHOTO YPOBHEH HM3YYCHHS] XMMHUH ITOJTHOCTBHIO
COXpaHWJIa COJACpPXKATENbHBIM acmekT mporpamMmmbel KypcoB 10-11 kmaccoB s
MYJIBTUITPOPUIBLHOTO YIEOHOTO TUTaHa.

JlanHasi mporpamMMma sIBJISI€TCS OPUEHTUPOM JIJIsl COCTaBJIEHUS pabo4YuXx Mporpamm,
aBTOPBl KOTOPBIX MOTYT TIPEIOKUTH CBOM TMOJAXOI K CTPYKTYpPUPOBAHHIO U
MOCJICIOBATEIIPHOCTH HW3yYeHHS Y4YeOHOro wmarepuana, a TakXke CBOE BHUIACHHE
OTHOCHUTEIIBHO BO3MOXXHOCTH BBIOOpa BapHATHBHON COCTABISIONICH COIep KaHUs
mpeaMeTa JOTOJHUTEIBHO K 00s3aTeIbHON (MHBApUAHTHOW) YaCTH €TI0 COJeP KaHus B
paMKax pe3epBHBIX YacoB. Pe3epB ydueOHOro BpPEeMEHHM PEKOMEHIYETCS IS
peanu3aiy  aBTOPCKUX IIOJXOJOB K HCIOJB30BAaHHUIO Pa3HOOOpa3HBIX (opm

OopraHu3anuu y4eOHoro mpoiecca.

OBIHIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «XUMMUS»

Xumudeckoe oOpazoBaHme, MOIy4aeMOe BBITYCKHUKAMU CPEIHEN IIKOJbI, ABIISIETCS

HEOTHEMJIEMOM YacThl0 MX 00pa30BaHHOCTU. OHO CIYKUT 3aBEpPUIAIOIINM 3TaroM
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peanu3alnuu Ha COOTBETCTBYIOIIEM €My Oa30BOM YpPOBHE KIHOYEBBIX IIEHHOCTEM,
MPUCYILIUX IEJIOCTHON CUCTEME XUMHUYECKOr0 00pa3oBaHusl. DTHU LIEHHOCTH KacaroTCs
MO3HAHUSI 3aKOHOB TPHUPOJIbI, (POPMUPOBAHUS MHPOBO33PEHUS U OOIIEH KYJIbTYpPHI
YeJIOBEKa, a TaKXKe IKOJOTMYECKH 0OOOCHOBAHHOTO OTHOIIEHUS! K CBOEMY 3/10POBBIO U
NpupoHON cpene. Peanusyercs XuMHuuUecKoe OOpa30BaHME YYalIUXCS CpeIHeH
IIKOJIBI CPECTBAMU Y4EeOHOro IMpeaMeTa «XHUMHs», COACpNKAHUE U TOCTPOCHUE
KOTOPOT'0 OMpPEACIICHBI B TpOrpaMMe ¢ yU4€TOM crelu(PruKU HAyK1 XUMUHU, €€ 3HaUCHUS
B [MO3HAHUU MPUPOJIBI U B MAaTEPUATILHOM KU3HU OOIIECTBA, & TAKXKE C YUETOM OOIIHMX
1eJIEeN U MPUHUUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPEAHETO
oOmrero oopazoBanus B Poccuiickoit ®enepanuu. Tak, Harpumep, npu GOpMUPOBAHUU
coJlepKaHus MpeaMeTa « XUMHUs YUTEHBI CIEAYIOIIHNE TMOJOKEHUSI O crelupuKe u
3HAYEHUU HAYKU XUMUH:
XUMHS KaK DdJEMEHT CHCTEMbl €CTECTBEHHBIX HayK HUIpaeT oco0yi pojib B
COBPEMEHHOM IIMBWJIM3AIMHU, B CO3JaHUN HOBOM 0a3bl MaTepHabHON KyIbTypbl. OHa
BHOCUT CBOW BKJaJ B (OPMHPOBAHHE PAIMOHAIBHOIO HAYYHOTO MBILIUICHUS, B
CO37aHME IEJOCTHOTO TMpPEACTaBICHUsI 00 OKpYy)KarolleM MHUpe KaKk O EIUHCTBE
OpUPOABl M YEeJOBEKa, KOTOpoe (POpMHUpPYETCS B XUMHH Ha OCHOBE MOHHUMAHMS
BEILLIECTBEHHOTO COCTaBa OKPYXKAIOMIETO MHPA, OCO3HAHUS B3AaUMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU M BO3MOXKHBIMU 00JIACTSIMU IPUMEHEHUS.
CoBpemeHHass XUMHSI KaK Hayka CcO3MJaTelbHAas, KakK HayKa BBICOKHX
TEXHOJIOTUW HAIpaBJICHa HA PEIICHHE II00aJbHBIX MPOOJIEM YCTOMUYMBOTO PAa3BUTHS
YeJI0BEYEeCTBA —  CBIPbEBOM, DHEPreTUYECKOW, THUIINEBOM, IKOJOTHYECKOU
0e30macHOCTH ¥ OXpaHbl  37I0pOBbs. TeCHO B3aWMMOJEHCTBYS C JIPYTUMU
€CTECTBCHHBIMU HAayKaMU, XUMHSI CTala HEOTHEMIIEMOUN YaCThIO MUPOBOM KYJIBTYPHI,

HEOOXOJMMBIM YCIOBUEM YCIEUIHOIO TPYAa U )KU3HU KaXJ0r0 4ieHa O0LIeCTBa.



B cootBercTBUM ¢ oOmumu uensimu 1 npuHnunamu COO copepikaHue mnpenMera
«Xumus» (10-11 kmaccel, 0a30Bblii  YpOBeHb HU3YY€HHSI) OPUCHTHUPOBAHO
MPEUMYILECTBEHHO Ha OOIIEKYIbTYPHYIO MOJTOTOBKY O0YyUYaromMXcs, HEOOXOUMYIO
UM JUIS. BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEHUIHOTO BKJIIOYEHUS B
KU3Hb COLIMYMa, IPOJOJKEHUSI 00pa30BaHUs B Pa3IUYHbIX 00JIaCTAX, HE CBSI3aHHBIX
HEIIOCPEJICTBEHHO C XUMUEH.

CocTaBasiomuMu npeaMeTa «XUMUs» SBIS0TCs 6a30Bble Kypchl — «OpraHudeckas
xuMusI» U «O0111ast 1 HeopraHuveckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJEepKaHuUs
KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOI HAyKW: CHCTEMa 3HAHUM MO HEOPraHUYECKON
XUMUU (C BKJIIOYEHHEM 3HAHUW U3 OOIIed XWUMHUU) M OPraHUYEeCKOW XUMHH.
dopMHUpOBaHUE JTAHHOW CHUCTEMBbl 3HAHWHM NMPU U3YYCHUHU TMpeaMeTa oOecreynuBacT
BO3MOXHOCTh PAacCMOTPEHHUS BCETO MHOIrooOpas3usi BEIIECTB HAa OCHOBE OOIIMX
NOHATUN, 3aKOHOB H Teopuil xuMuu. CTpyKTypa COIEpKaHUS KypcOB —
«Opranuueckass xumusi» U «OOIas U HeopraHudeckas XuMus» chHOpMHpOBaHA B
nporpaMMe IO XMMHUM Ha OCHOBE CHUCTEMHOTO TOJXO0Ja K HW3YYEHHIO Y4eOHOro
MaTepuaia W OOyCJIOBIIEHA HCTOPUYECKH OOOCHOBAHHBIM pPAa3BUTHEM 3HAHUN Ha
ONPEAECIEHHBIX TEOPETUUECKUX YPOBHsX. B Kypce opraHndeckod XMMHUU BELIECTBA
paccMaTpuBalOTCS Ha YPOBHE KIIACCUYECKOM TEOPUM CTPOCHHS OPraHUYECKUX
COEMHEHUH, a TAK)KE HA YPOBHE CTEPEOXUMHUUYECKUX U JIEKTPOHHBIX MPEICTABICHUN
o cTpoeHun BemiecTB. CBelneHuss 00 M3yd4aeMbIX B Kypce BEIECTBax JalOTCs B
Pa3BUTHUHU — OT YTIIE€BOJIOPOJIOB J0 CJIOKHBIX OMOJIOrMYECKN aKTUBHBIX COEIMHEHHI. B
Kypce OpraHMYEeCKOM XWMHH TOJy4YaloT pa3BUTHE CHOPMHUPOBAHHBIE HA YpPOBHE
OCHOBHOTO 00mIiero o0pa3oBaHus NMEPBOHAYAIbHBIE MPEICTABICHUS O XUMHYECKOU
CBSI3U, KJIacCU(PUKAIIMOHHBIX MTPU3HAKAX BELIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT

HUX CTpOCHHUA, O XUMHYECKOM PCaKI .



B npenmere «Xumus» 6a30BOro ypoBHsI pacCMaTpPHUBAECTCS U3yYEHHBII Ha YPOBHE
OCHOBHOT'O 00111ero 00pa3oBaHUsl TEOPETUUYECKUH Marepual U (PAKTOJIOTHYECKHe
CBEJICHUS O BEILECTBAX U XMMUYECKOH peakiuu. Tak, B YaCTHOCTH, B Kypce «Oo1mas u
HEOpraHUYecKass XMMHUA» O0ydarolUMCsl MPEeIOCTaBIsSETCs BO3MOKHOCTh OCO3HATh
3HAUEHUE MEPUOJUYECKOr0 3aKOHA C OOILIETEOPETUYECKUX W METOAOJOTMYECKUX
NO3UIUH, TIIyO)Ke MOHATh MCTOPUYECKOE M3MEHEHHe (YHKLIMHA 3TOro 3akoHa — OT
obobmaroieid 10 oOBACHSIONIEH U MporHo3upyomieil. Equnas cucrema 3HaHU 0
BaXHEHIIMX BEIIECTBAX, UX COCTaBe, CTPOEHUHU, CBOMCTBAX U MPUMEHEHHH, a TAKKE O
XUMHYECKUX PEAKIUAX, UX CYITHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS JOMOIHAETCS
B kypcax 10 wm 11 xjaccoB »dieMeHTaMH COJACpXKaHUS, HMEIOIIUMU
KyJIbTYPOJIOTUUECKUM W TPUKIAJHOM XapakTep. OTH 3HAHUS CIHOCOOCTBYIOT
NOHUMAHHUIO B3aUMOCBSA3M XHMHUHU C JIPYTUMH HAayKaMH, pPAacKpbIBAlOT €€ pPoJib B
MO3HABATEIbHOM M  MPAKTHUECKOW JEATEIBbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBaXXEHUS K IMPOIIECCY TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX
NPWIOKEHUN XUMHUM, TIOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MPOOJIEeMax, CBI3aHHBIX C XUMHEH, KPUTUUECKHA OCMBICITUBATD
UH(GOPMAIINIO U PUMEHSTH €€ JIJIs TOTIOJTHEHUS 3HAHUH, PEIICHHS MHTEIUIEKTYaTbHBIX
U DKCTIEpUMEHTAIbHBIX HCCIeoBaTeNbckuX 3a1ad. Coaepkanue yueOHOTro mpeaMera
«XUMHUS» JaHHOTO YPOBHS H3YYEHHMsS OPHEHTUPOBAHO Ha (opMHpoBaHHE Y
00y4aroUMxcs MHUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS (uimocopckux unei,
TAKUX KaK: MaTepUaJbHOE E€JIMHCTBO HEOPraHWYECKOrO0 W OPraHW4YecKoro MHpa,
00yCTIOBIEGHHOCTh CBOMCTB BEIIECTB MX COCTAaBOM M CTPOCHHMEM, IO3HABA€MOCTh
NPUPOAHBIX SIBICHUN NYTEM SKCHEPUMEHTA M PEHIEHUS NPOTUBOPEUUH MEXKAY
HOBBIMU (PaKTaMU U TEOPETHUECKUMHU MPEANOCHIIKAMHU, OCO3HAHUE POJIM XHUMHH B
pEUIEHNU SKOJOTHYECKUX MPOoOJeM, a Takxke mpoljeM cOepexeHrs IHEPreTUYECKUX

PECYpPCOB, ChIPbsi, CO3/IaHUS HOBBIX TEXHOJIOTUH U MAaTEPHUAJIOB.
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B 1utane pemreHus 3amad BOCIIUTAHUS, Pa3BUTHS M COIMAIHA3AIUMN 00YyYaIONMUXCS
MPUHATBIC TPOrPaMMOM TIO XHMHHM TIOAXONBI K ONPEICICHUIO COJCPKAHHS U
MOCTPOGHUSI TpeiMeTa IMpeaycMaTpuBaloT (opmupoBaHHEe Yy O00yJaromuXcCs
YHUBEPCAIBHBIX YYCOHBIX JIEHCTBUN, UMEIONIUX 0a30BOC 3HAUYCHHE IS Pa3IMIHBIX
BUJIOB JICATEILHOCTU: pEIIeHUuss TpoOJieM, TMOUCKa, aHalu3a Hu 00padoTKH
uHpOpMAIMKM, HEOOXOMUMBIX JUISl TMPUOOPETEHUs OMbITa MPAKTHUYECKOW U
UCCJIeIOBATEIBCKOM JACATCIBHOCTH, 3aHUMAFOIICH BAXKHOE MECTO B TIO3HAHUU XUMHH.

XVMHUS Ha YPOBHE YIJIyOJEHHOTO M3y4YeHHs 3aHMMAcT Ba)XHOE MECTO B CHCTEME
€CTeCTBEHHO-HAay4YHOTO 00pa3oBanus ydammuxcs 10—11 kmaccos. M3yuenue npeamera,
peanu3yemMoe B yCIOBUAX audPepeHIHpOBaHHOTO, MPOPMIBHOIO O0ydYCHHS,
NPU3BaHO O0ECIEeUnTh OO0Ie00pa30BaTEIbHYI0 W OOMIEKYJbTYPHYIO MOIATOTOBKY
BBIMYCKHUKOB IIKOJIbI, HEOOXOJUMYIO ISl afanTalii UX K OBICTPO MEHSIOIIUMCS
YCIIOBUSM KU3HU B COLIMYME, a TaKXKe JIJISl MPOAOKEHUSI 00yUeHUs B OpraHU3alUsIX
npodeccuoHaIbHOTO 00pa3oBaHUs, B KOTOPHIX XHMHS SIBISETCS OJHOM U3
NPUOPUTETHBIX TUCUUILINH. B mporpamMe mo XuMuu Ha3HaAYCHHUE MTpeaAMETa « XUMUS
NoJiydaeT MOAPOOHYI0O HMHTEPHPETAIMI0 B COOTBETCTBHU C OCHOBOTMOJATAIOIIMMU
nonoxxkeausimu - ®I'OC COO o B3auMOOOYCIIOBIIEHHOCTH LIEJIEH, COAepX aHus,
pe3ynbTaToB 00y4YeHUss W TpeOOBaHWN K YPOBHIO MOATOTOBKM BBIITYCKHUKOB.
CBHUIETETECTBOM TOMY SIBJISTIOTCS CJIEAYIOIINE BBITIOIHAEMBIE TPOTPAMMOM 10 XUMHUHU
byHKIMK: WHOOPMAIMOHHO-METOAMYECKAs, peanu3anusi KOTOpOl oOecrednBaeT
MOJIYYCHHE TIPEACTABICHUS O MENAX, COIEpKaHWH, OOIIel cTpaTeruu OOydeHUS,
BOCITUTAHUS U PA3BUTHS 00YUAIONIUXCS CPEJICTBAMHU MPEAMETA, H3Yy4aeMOro B paMKax
KOHKPETHOTO MPOQuIIs; OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOpas MpeaycMaTpruBaeT
OTIpEJICIICHHE: TPHUHITUIOB CTPYKTYPUPOBAHUS M TOCIEIOBATEIHPHOCTA W3YYCHHS
y4eOHOTO

Marcpuaia, KOIMYCCTBCHHBIX U KAYCCTBCHHBIX €T'0 XapaKTCPUCTHUK,
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MoAX0A0B K (OPMUPOBAHUIO COACPKATEIBHOM OCHOBBI KOHTPOJSI M OLICHKH
00pa3oBaTENbHBIX JOCTUXKEHUNM OOYYarOIIMXCS B paMKaxX HTOTOBOM aTTeCTAllMU B
(dopMe eIMHOTO TOCYIapCTBEHHOI0 SK3aMeHa M0 XUMUHU.

[Iporpamma juist yriayOnEHHOTO M3YYEHUS] XUMHUU: YCTaHABJIMBAET UMHBAPUAHTHOE
MpeMETHOE COJIep)KaHUe, 00s3aTeNbHOE [JIi M3Y4YeHHS] B paMKaX OTIEIbHBIX
npoduiei, npeaycMaTpuBaeT pacipeaeieHue U CTPYKTYPUPOBAHHUE €ro MO Kilaccam,
OCHOBHBIM COJIepKaTeIbHBIM JTUHUSIM/pa3iesiaM Kypca;

NaéT MpUMEpHOE paclipesielieHne yueOHOTro BpeMEHHU, PeKOMEHYEMOT0 J1Jis

N3YUYCHHA OTACIIBHBIX TCM,

npeajaraeT NpUMEpPHYIO TMOCJIEI0BATEIbHOCTh M3YUEHHUs] y4eOHOTO Marepuana C
y4€TOM JIOTHKH TIOCTPOCHHS Kypca, BHYTPHIIPESIMETHBIX U MEKIPEIMETHBIX CBS3CH;
na€T METOIMYECKYI0 MHTEpIpETAIMIo Ieled M 3a7ad M3y4yeHus MpeaMera Ha
yriayOia€HHOM ypOBHE C Y4E€TOM COBPEMEHHBIX IMPHUOPUTETOB B CHUCTEME CPEIHEr0
o01rero 00pa3oBaHusi, COAEPKATEILHON XapaKTePUCTUKHU TJIAHUPYEMBIX PE3YIbTaTOB
OCBOCHHSI OCHOBHOHW 00pa3oBaTeIbHON MPOTrpaMMBbl CPETHET0 00IIero oOpa3oBaHUs
(IMYHOCTHBIX, METANIPEAMETHBIX, MMPEAMETHBIX), & TAKKE C YUETOM OCHOBHBIX BUIOB
y4eOHO-TI03HABATENBHBIX JIEUCTBUII OO0ydYaromerocss MO OCBOCHHUIO COJIEpKAHUS
npenMera.

[To BceM mo3unusiM B TIporpamMme Mo XUMHH MPEeTyCMOTPEHA MPEEeMCTBEHHOCTh C
oOydeHHEeM XHMHH Ha ypOBHE OCHOBHOTO oOmiero oOpa3oBanus. [Iporpamma mo
XUMHH CIYXXUT OPUEHTHPOM ISl COCTABJICHHS aBTOPCKUX pabO4YMX mIporpaMm. 3a
npejenamMu YCTaHOBIIEHHOW MPOrpaMMOl MO XMMHUHU 00513aTeNbHON (MHBapUAHTHOM )
COCTAaBIIAIONICH CONEpKaHUsI Y4eOHOro mpeaMeTa «XHUMHS» OCTaETCsI BO3MOXKHOCTh
BBEIOOpa €ro BapUWATUBHON COCTABIAIONIEH, KOTOpas JOJDKHA OMPENEsIThCS B
COOTBETCTBHHM C HAMPABICHUEM KOHKPETHOTO npoduiia o0ydeHus. ABTopamMu pabodmnx

MPOTpaMM MOKET OBITh MPEMJIOKEH MHOW IMOJX0J K CTPYKTYPUPOBAHHUIO y4eOHOTO
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MaTtepualia U Mocjiae0BaTeIbHOCTH €r0 M3Y4YeHUs, CBOE BUJEHUE MyTEH U COCOOOB
(GopMHUpOBaHUS CHCTEMBI NPEIMETHBIX 3HAHMM, YMEHMH W BHUAOB Y4YeOHOU
NESATEeIbHOCTH, a TAKXKE CUCTEMbI CITOCOOOB M METOJIMUECKUX MPUEMOB 110 PA3BUTHUIO U
BOCIIUTAHUIO 00yUYaIOIIUXCS.

B cooTtBercTBUM ¢ koHUenTyanbHbIMU NON0keHUAMU PI'OC COO o HazHaueHUH
npeIMeToB 0a30BOro U yriayOJa&HHOro ypoBHeH B cucteme audepeHurpoBaHHOTO
oOy4eHHMsI Ha YPOBHE CpEHEro 001Iero o0pa3oBaHus XMMHUs HA YPOBHE YTiyOJaEHHOTO
U3y4YEeHMs] HaIpaBjieH Ha peaju3alldi0 MPEeMCTBEHHOCTH C IMOCJIEAYIOUUM 3TaroM
MOJIYYEHUST XMMHUYECKOTO O00pa3oBaHMs B paMKax M3Y4YCHHUS CICIHATbHBIX
€CTEeCTBEHHO-HAYYHBIX U XUMHUUYECKUX JUCIUILIINH B By3aX U OpraHU3aIUiX CPETHETO
npodeccruoHaibHOro 00pa3oBanus. B 3Toil cBs3M u3ydeHue mnpeameTa «XUMUS»
OpPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PACIIMPEHHUE U YIIIyOJIeHHE TEOPETUIECKOM U
NPAKTUYECKON MOATOTOBKA OOYYAIONIMXCs, BBHIOPABIIMX OIpPEACNIEHHBIN MPodUih
oOy4eHHMsI, B TOM YHUCJIE€ C MEPCIEKTUBOM MOCIENYIOUEro MOJyYeHUs XUMUYECKOTO
oOpa3oBaHus B oOpraHm3anusx mpodeccHoHabHOTO o0pa3oBanus. B cBere
tpeboBanuii OI'OC COO K mmaHupyeMbIM pe3yidbTaTaM OCBOEHHS OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMBI CpEeIHETo o0IIero o0pa3oBaHHS M3YYCHHUE IpeaMeTa
«XUMUS» OPUEHTUPOBAHO TAKKE HA PEIICHUE 3aJa4 BOCHUTAHUSA U COLMAIBHOTO
pa3BuTHs 00yJaromuxcs, Ha GOpPMHUPOBAHUE Yy HUX OOIICMHTEIICKTYIbHBIX YMEHHUIA,
YMEHHUM pallioHaIU3aIuy y4eOHOTO Tpy/Aa U 0000IMEHHBIX CIIOCOOOB JIECSITCIBPHOCTH,
MMEIOIINX MEXAUCIUIIMHAPHBIN, HAAIIPEAMETHBIN XapaKTep.

XvuMus Ha ypOBHE YriayOJIEHHOTO HW3YYEHHUS BKIIOYACT YIUIYOJEHHBIE KYPCHI —
«Opranudeckas xumus» U «O0mas u Heopranudeckass xumusi». [Ipu onpenenenuu
MOAXOA0B K OTOOPY U CTPYKTYPHOM OpraHM3alldd COJEpkKaHUS 3TUX KYpCOB B
MporpaMMe Mo XWMHUHU 3a OCHOBY NpUHATHI nojoxenus GI'OC COO o paznmuumsax

0a30BOr0 U yriiy0JIEHHOTO YPOBHEN U3yUEHHUS IPEAMETA.
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OcHoBy coneprkanus KypcoB «Opranuueckast XuMmus» u «O01as 1 Heopranndeckas
XHMHS» COCTaBJISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUM U YMEHUH, OTHOCSAIITUXCS K
0a30BOMY YPOBHIO U3YUYCHHUS MIPEAMETa. JTa CUCTEMA 3HAHUI NOTy4aeT onpeneIéHHOe
TEOPETUYECKOE JOMOJHEHUE, MO3BOJISIIONIEE OCO3HAHHO OCBOMTH CYIIECTBEHHO
Oonpmnii 00bEM (akToOrMYecKoro Marepuana. Ha yrinyOnéHHOM ypoBHE U3yUEHUS
npeaMeTa o0ecriedeHa BO3MOXKHOCTh 3HAYMTEIHLHOTO YBEIHUEHUsT 00bEMa 3HAHUN O
XUMHAYECKUX DJIEMEHTaX M CBOMCTBaX WX COCIWHEHUN Ha OCHOBE PACIIMPEHUS U
yIIIyOJIeHUs. TPEACTaBICHUH O CTPOCHUHM BEHIECTBA, XHMHYECKOH CBSI3U U
3aKOHOMEPHOCTSIX TPOTEKAaHUS peaKIHMid, pacCMaTPUBACMbBIX C TOYKH 3pPEHUS
XUMHAYECKOW KUHETHKH M TEPMOIMHAMHKHU. VI3ydeHWe MepruoJuYecKoro 3aKOHa U
[leproanueckoil CUCTEMBI XUMHUYECKHX 3JIEMEHTOB Oa3upyeTrcs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX TMPEACTABICHUSIX O CTPOCHUU aromMa. XHUMHYECKas CBA3b
OOBSICHAETCS C TOYKM 3PEHHUS DHEPreTMUECKUX M3MEHEHUH npu e€ oO0pa3oBaHUU U
pa3pylleHuH, a TaKkKe ¢ TOUKH 3pEHHsI MEXaHU3MOB €€ oOpa3zoBaHus. M3ydyeHne TUIIOB
peakuuii JomoiHseTCs (POPMUPOBAHHEM NPEICTABICHUNH 00 SIECKTPOXUMHUYECKHUX
Ipoleccax M 3JEKTPOJIM3E PACIUIaBOB U pacTBOPOB BEIECTB. B Kypce opranudeckoit
XUMHHU TIPU PACCMOTPEHUU PEAKIMOHHOW CIIOCOOHOCTH COEIUHEHUHN YHIenseTcs
oco0oe BHUMaHHME BOIpocaM 00 JJIEKTPOHHBIX A(PPeKkTax, 0 B3aMMHOM BIHSHUU
aTOMOB B MOJIEKYyJaX M MeXaHu3Max peakiuil. Ocoboe 3HauUeHUE UMEET TO, YTO HA
COJEp)KaHUE KypCOB XHMHMM YIIyOJEHHOIO YpPOBHS H3Y4YeHMsI JJs KIIAcCOB
omnpenenéHHoro mpoduias (TTaBHBIM 00pa3oM Ha UX CTIPYKTYpy U XapakTep
JOTIOJIHEHH K 0Ol1lIei cucTeMe MpeAMETHBIX 3HAaHUI) OKa3bIBAIOT BIUSIHUE CMEKHbBIC
npeaMmeTsl. Tak, HampuMmep, B COACpKAaHWUU TIpeaMeTa IS KIAcCOB XHMHUKO-
¢usnueckoro mpoduias OONBIIOC 3HAYCHHWE OyAyT HWMETh SJIEMEHTHI Y4eOHOTO
Marepuaiia mo obmel xumun. [Ipy W3ydeHWH mpeaMeTa B JAaHHOM CIydae akKICHT

OyJeT celiad Ha OOUTHOCTh METO/I0B MO3HAHMUSI, OOIIIHOCTh 3aKOHOB U TEOPUM B XUMUU
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U B (pu3MKe: aTOMHO-MOJICKYJISIpHAs Teopusi (MOJIEKYJsipHas Teopus B (QuU3MKE),
3aKOHBl COXpPAHEHHUs MacChbl M SHEPIHM, 3aKOHBl TEPMOAMHAMHUKHU, 3JIEKTPOJIN3A,
MIPeICTaBIICHUS O CTPOCHUU BEUIECTB U Apyroe. B coneprxanuu npeameTa Juist KIIacCoB
XUMHKO-OMOJOTHYECKOTO Tpoduiis OonblIMiA  yAENbHBIA Bec Oylner HUMETh
opraHuydeckass xuMmus. B 3ToM ciayyae mpenocTaBisieTcsi BO3MOXKHOCTh JJisi Oojee
OOCTOSITENIBHOTO ~ PACCMOTPEHUSI ~ XMMUYECKOW  OpraHu3aldyd  KJIETKH  Kak
OMOJIOTUYECKOM CUCTEMBI, B COCTaB KOTOPOM BXOJAT, K IPUMEPY, TAKUE CTPYKTYpPHBIE
KOMITOHEHTBI, KaK JUMUIbI, OCJIKH, YIIIeBOIbl, HyKIIEMHOBBIE KUCIOTHI U Jipyrue. [1pu
9TOM 3HAHUS O COCTaB€ M CBOWCTBAX IMPEACTABUTENICH OCHOBHBIX KJIACCOB
OpraHMYeCKUX BEIECTB CIY>KaT OCHOBOM JUIsl M3y4Y€HHUs CYIIHOCTH THPOIECCOB
doTocuHTE3a, TBIXaHUs, TUIIEBAPCHUS.

B mmane QopMupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHsS, OCBOCHUS
OOIIIeHAayYHBIX METOJOB MO3HAHMS M OIbITa MPAKTHYECKOTO0 NMPUMEHEHUS] HAyYHBIX
3HAHMM H3y4yeHue MnpeaMera «XUMHUS» Ha YriayOJEHHOM YPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBA3SX C Yy4YEeOHBIMM MpEAMETaMH, BXOMASIIUMH B COCTaB
npeaMeTHbIX obnacteit  «EcTrecTBeHHOHay4dHBIE TIpeAMETh», «MaremaTuka U

uHdopMaTruka» B «PyccKuii SI3bIK U TUTEpPATYpPay.

[Tpu n3ydyennn yuyeOHOro nmpeamera « XuMus» Ha yriayOJaEHHOM ypOBHE TaKKe, Kak
Ha YpPOBHE OCHOBHOTO W cpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpPOBHE),
3a/1aueil IEPBOCTEIIEHHON 3HAYUMOCTH SIBIIA€TCS (POPMUPOBAHKE OCHOB HAYKH XUMUU
KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUIECKOM JCSITEIILHOCTH YEIOBEKa
U OJHOrO W3 KOMIIOHEHTOB MHMPOBOM KyJNbTypbl. PemeHue 5ToM 3amadun  Ha
YIIIyOJIEHHOM YPOBHE M3YUYEHHs MpPEIMETa MPEANnoaracT peajn3aluio TaKuxX Leyei,
Kak: (GOpPMHpPOBAHWE TIPEIICTABICHUN: O MaTepHAIbHOM E€IMHCTBE MHpA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SABJIEHHUU MPUPOAbI, O MECTE XUMUHU B CHCTEME

€CTECTBEHHBIX HayK M €€ Beylled poiu B 00ECHEYEHUU YCTOMYHMBOTO Pa3BUTHUS
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YeJIOBEUECTBA: B PEIICHUH MPOOJIEM SKOJOTMUYECKOM, SHEPreTUYECKOW M TMUILEBOU
0€30MacHOCTH, B pa3BUTUM MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpPUAJIOB, HOBBIX
HMCTOYHUKOB SHEPruU, B OOECIECUCHHH PAIMOHAIBHOTO MPUPOJOMNOIb30BAHUS, B
dbopMupOBaHUY MUPOBO33PECHUS U 00IICH KYJIbTYPhl YEJIOBEKA, a TAKKE IKOJIOTHYECKU
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3/JI0POBbIO U IIPUPOIHOM CpejIe;

OCBOCHHME CHCTEMBbl 3HAHUM, JICKAIIMX B OCHOBE XHMHYECKOM COCTaBIISIONICH
€CTEeCTBCHHO-HAYUYHOW KapTUHBI MHpa: (PyHIaMEHTAIbHBIX TOHATHH, 3aKOHOB H
TEOpUN XHUMHUHU, COBPEMEHHBIX MPEACTABICHUNA O CTPOCHUM BEIIECTBA HA PA3HBIX
YPOBHSAX - aTOMHOM, MOHHO-MOJIEKYJISIPHOM, HAJIMOJICKYJISIPHOM, 0
TEPMOJUHAMUYECKUX U KUHETUYECKHUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYECKHUX
peakIuii, 0 XAMUYECKOM pPaBHOBECHHU, PACTBOPAX U JUCIIEPCHBIX CHCTEMaXx, 00 00X
Hay4YHBIX TPUHIMUIAX XUMAYECKOTO TPOU3BOJICTBA;

dbopmMupoBaHue y OOYYarOIIUXCS OCO3HAHHOTO ITOHUMAaHHUS BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XUMHUYECKHX 3HAHUM IS OOBSCHEHHS KIIOYEBBIX HJEH M TpoOseM
COBPEMEHHOW XHUMHH, JUISI OOBSCHCHHS W TPOTHO3UPOBAHUS SBJICHUM, MNMEIOIINX
€CTECTBCHHO-HAYUYHYIO TMPUPOAY; TPaAaMOTHOTO pEIICHUsS MpoOJieM, CBS3aHHBIX C
XUMHUEW, NOPOTHO3MPOBAHUS, aHAIW3a W OLUEHKUM C TO3ULIHUN 3KOJIOTHYECKON
0€301acCHOCTH TIOCIIC/ICTBHI OBITOBOM M MPOU3BOICTBEHHOM JIEITEIIBHOCTH YeJIOBEKa,
CBS3aHHOM C XHMHYECKHM IIPOH3BOJCTBOM, HCIIOJIb30BAHHEM M IepepadOTKON
BEIIICCTB;

YIIIyOJICHUE TIPEJCTABICHHM O HAyYHBIX METOJAX ITO3HAHHWS, HEOOXOMUMBIX IS
MPUOOPETCHHS YMEHH OPHEHTHUPOBATHCS B MUPE BEIIECTB U O0BICHEHUS XUMUUSCKUX
SIBICHUW, HMMEIOIMHUX MECTO B MPHUPOAE, B NPAKTUUYECCKOW JEATCIBHOCTH U

HOBCEIHEBHOU KU3HMU.
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HEJA U 3AJAYHU YYEBHOI'O IPEJIMETA «XUMMUSA»

B mnpakTuke mpemnogaBaHWs XWMHH KaK HAa YpPOBHE OCHOBHOTO OOIIIETO
o0pa3oBaHUsl TaK W Ha YPOBHE CPEAHETO OOIIEro oOpa3oBaHuUs, MPU OMpPEACICHUU
CoNlep)KaTeNIbHOM XapaKTEPUCTHKU IIeJIeH W3y4eHHUs TMpeaMeTa HaIlpaBICHHEM
MEPBOCTEIICHHOW 3HAYUMOCTH TPAJUIUOHHO TpPHU3HAETCS (OPMHPOBAHHE OCHOB
XHMHYECKOW HayKH Kak OOJaCTH COBPEMEHHOTO E€CTECTBO3HAHHUS, IMPAKTUYECKOMN
JESATEIBPHOCTH YEJIOBEKAa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHPOBOW KynbTyphl. C
METOJIMYECKON TOYKW 3PCHHSI TAaKOW IMOJXOJ K ONPEACICHHUIO IeJed H3y4YCHHUs
IpeIMeTa SIBJIICTCS BIIOJHE ONPaBIaHHbIM.

['TaBHBIMU TEIISIMU U3YYCHHSI PEMETa « X MU Ha YPOBHE CPEITHETO OOIIIETo
oOpa3oBaHus Ha 0230BOM ypOBHE SIBIISFOTCSI:

dbopMuUpOBaHUE CHCTEMBI  XUMHUUYECKUX 3HaHUH KaK BaXKHEHIIEH

COCTaBJISIOIIECH €CTECTBEHHO-HAYYHON KapTHHBI MUPA, B OCHOBE KOTOPOH JIekKaT

KITFOUEBBIC TIOHATUS, (PyHIaMEHTAIbHBIC 3aKOHBI U TEOPUH XMMHUHU, OCBOEHHUE S3bIKA
HayKH, yCBOEHHE U MOHUMAaHHUE CYIIHOCTH JOCTYITHBIX O00OOIICHMIA
MHPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJICHUE C UICTOPUCH MX PA3BUTHUS U

CTaHOBJICHUS; (OPMHUPOBAHNE U PA3BUTHE MPEJCTABICHUNA O HAYYHBIX METOIaX

MO3HAHMS BEIIECTB M XUMHYECKUX PEaKIMii, HEOOXOUMBIX JIJIsl TPUOOPETCHUS

YMEHUH OPUEHTHUPOBATHCS B MUPE BEIIECTB U XUMUUYECKHUX SBICHUN, UMEIOIIUX

MECTO B IPUPOJIEC, B MPAKTUYECKON W TTOBCETHEBHOM KWU3HH; PA3BUTHE YMEHUHN U
CrIoco0O0B JICSITEIIBHOCTH, CBA3aHHBIX C HAOIFOACHUEM U 00BICHCHHEM XHMUIECKOTO

HKCIIEPUMEHTA, COOTIOIEHUEM TTPaBUII 0€30MMaCHOTO OOPAIEHHs C BEIECTBAMH.

ConepxaTenpHas XapaKTepUCTHKA Ieled W 3aJad HW3ydeHus MpeaMeTa B
MporpaMMe 1O XWMHH YTOYHEHAa W CKOPPEKTHPOBaHA B COOTBETCTBHUU C HOBBIMU
MPUOPUTETAMU B CHCTEME CpeTHero 001ero oopazoBanus. CeroHs B MpenoaBaHuu

XUMUHM B OOJIBIIEH CTENCHU OTI[aéTCH NpeaAInoOYTCHUC HpaKTquCKOﬁ KOMIIOHCHTC
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comepkaHus ~ OOy4YeHHWs, OpPHCHTHPOBAHHONW Ha  MOJTOTOBKY  BBITYCKHHKA
oromeo0pa3oBaTeNbHON  OpraHW3alliy, BIAACIOMIET0O HE HA0OpOM 3HaHM, a
(GYHKIIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMEHHUSIMH aKTHBHOTO
MOJTYYCHHSI 3HAHUH M TPUMEHEHUS X B PEATbHOM KU3HH JUISI PEIICHUS MPAKTHYECKUX
3a7a4. B 3TOM CBA3M IIpU U3Y4YEHUU Ipeamera «XUMHUs» JOMUHHUPYIOLIEe 3HAUYCHUE
NprOOPETAIOT TaKKe LENH U 33aJ1a4H, KaK:

ajganTanus OO0y4JaromUXCsl K YCIIOBUSM JIMHAMHYHO Pa3BUBAIOIIECTOCS MHpA,
(dopMupoBaHUE UHTEIIEKTYaTbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaM000pa30BaHUIO,
COTPYJIHHUYECTBY, CAMOCTOSTSIIBHOMY IIPHHSATHIO TPAMOTHBIX PEIICHU B KOHKPETHBIX
KU3HCHHBIX CHTYallUsAX, CBS3aHHBIX C BEIIECTBAMH W WX IPUMCHCHHEM;
dopMHupOBaHUE Y OOYYAIONTUXCSI KJIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHITUH),
UMEIOIIUX YHUBEPCATIbHOE 3HAUCHUE JJIsl PA3JIMYHBIX BUJIOB JICSITEIbHOCTH: PEIICHHUS
npoOjeM, TOWUCKA, aHaiM3a HU O00pabOTKM WHGPOPMAIMUA, HEOOXOJMMBIX s
IPUOOPETEHUS OIbITa ACSITEIBHOCTH, KOTOpas 3aHUMAET BaKHOE MECTO B MO3HAHUU
XUMHH, a TAKXKE ISl OLIGHKU C TO3UIUN IKOJIOTHMYECKO Oe30MacHOCTH XapakTepa
BJIMSTHUSI BEIIECTB M XMMHUYECKUX MPOIIECCOB Ha OPraHU3M YeJIOBEKa W MPUPOIHYIO
cpeay,

pa3BHUTHE T[O3HABATEIBHBIX HHTEPECOB, HMHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YyYaromMXCs: CIIOCOOHOCTH CAMOCTOSITENIBHO MPHUOOPETaTh HOBBIC
3HAHMS 10 XMMHH B COOTBETCTBUU C KU3HEHHBIMU TOTPEOHOCTSIMH, MCIIOIH30BAThH
COBpEMEHHbBIE WH(OPMAIIMOHHBIC TEXHOJOTHH JIJIi TIOMCKAa W aHaiu3a y4eOHOU u
HAyYHO-TIOMYJISIPHOW HH(OpPMAIMK XUMHYECKOTO ConepkaHus; (HOpPMHUPOBAHHUE W
pasBuTHE Yy OOYyYalOIMUXCS AaCCOIMATUBHOTO M JIOTUYECKOTO  MBIIUICHUS,
HaO0JII0/1aTeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPhIE OCOOEHHO HEOOXOIUMBI,
B YAaCTHOCTH, TMPH TUTAHUPOBAHWUU M TPOBEACHUM XUMHUYECKOTO DJKCIEPUMEHTA;

BOCIIUTaHUE Yy OOydYaromuxcs yoexJAEHHOCTH B TYMAaHUCTHUUYECKOM HaINpaBIE€HHOCTHU
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XUMHH, €€ BaXXHOM pOJIM B PEIICHHH TIJO00ANbHBIX MPOOJIEM pPALMOHATIBHOIO
[IPUPOAONOJIL30BAHUs, IIONOJHEHUSA DJHEPIETUYECKUX PECYpCOB M COXpPaHEHUs
MPUPOAHOTO PABHOBECHS, OCO3HAHMS HEOOXOJIMMOCTH OEPEeKHOr0 OTHOILIEHHUS K
NpPUPOAE U CBOEMY 3JI0pPOBbIO, a TaKXKe NPUOOPETEHHS OMNbITa HCIOJIb30BAHUS
IIOJIyYEHHBIX 3HAHUW JJIs IPUHATHS TPAMOTHBIX PELIEHUN B CUTYaLUsIX, CBI3aHHBIX C
XUMHUYECKUMU SBICHUSIMH.

IIpu uzyuenuu yueb6Ho2o npeomema «Xumusy Ha yeryONéHHOM YPOBHe makaice,
KaK Ha YpOBHEe OCHOBHO20 U CPpedHe20 obuje20 obpazosanus (Ha 6a3080m ypoeHe),
3adauell nepeoCmeneHHOl 3HAYUMOCMU A81eMCsl POPMUPOBAHUE OCHO8 HAYKU XUMUU
Kak o00nacmu CO8PEeMEeHHO20 eCmeCmeO3HAHUs, NPAKMUYEeCKOl OesimeibHOCmU
Yeno8eKa U 00H020 U3 KOMINOHEHMO8 MUPOBOU KYIbMYpbl.

Pewenue smoii 3a0auu Ha yenyONéHHOM YpOBHe U3YUeHUs npeomemda
npeonoiazaem peanuzayuro makux yeiel, Kax.

Gdopmuposanue npedcmasieHuil;

0 MaAmepuarbHoOM eOuHcmee Mupd, 3aKOHOMEPHOCMAX U NO3HABAEMOCHU
ABNEHUL NPUPOObL, O Meche XUMUU 8 CUCTeMe eCIeCmMBeHHbIX HAYK U e€ 8edyujell poiu
8 obecneuenuu YCMOUYUBO20 pPA3GUMUSL UYel08eHeCmed: 6 peuleHuu npooiem
IKONIO2UYECKOU, DHEeP2emMU4ecKoll U nUuesoll 6e30nacHoCcmu, 8 pa3eumuy MeOUyUuHbl,
CO30aHUU HOBbIX MAMEPUAIos8, HOBLIX UCMOYHUKOS OHepeuu, 8 obecnedeHuu
PAYUOHATBHO2O0 NPUPOOONOIb308AHUS, 8 (OPMUPOSAHUU MUPOBO33PeHUs U 00well
KYIbMYpPbl 4eni08eKd, a maKice IKOI0UeCKU 000CHOBAHHO20 OMHOWEHUS K C80EMY
300p06bI0 U NPUPOOHOU cpede, 0CB0eHUe CUCMEMbl 3HAHUL, AeHCAUUX 8 OCHOBE
XuMuyeckou cocmasnaowen ecmecmeeHHO-Hay4HOU KapmuHbl mupa:
@PYHOAMEHMANbHBIX ~ NOHAMUL,  3AKOHO8 U  Meoputi  XUMUU,  COBPEMEHHbIX
npeocmasieHuli 0 CmMpoeHuU Gewecmea HA PA3HbIX YPOBHAX — AMOMHOM, UOHHO-
MONEKVIAPHOM, HAOMONEKYIAPHOM, O MEPMOOUHAMUYECKUX U  KUHEMUUeCKUx

3AKOHOMEPHOCMAX NPOMEKAHUA XUMUHYECKUX peakuuﬁ, O XUMUHYECKOM paeHOBeCUU,
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Pacmeopax u OUCHEPCHLIX CUCeMAax, 00 0OWuUX HAYYHbIX NPUHYUNAX XUMUYECKO20
npou3eoo0Ccmea;,  opmupoganue y  00y4aArOWUXCS  OCO3HAHHO20 — NOHUMAHUS
80CMPEOOBAHHOCINU CUCEMHBIX XUMUYECKUX 3HAHUL 0151 00BACHEHUS KII0Ye8blX udel
U npodrem COBPEMEHHOU Xumuu, 01 OOBACHEeHUs U NPOSHO3UPOBAHUS ABNEHUI,
UMeIoWUX — eCcmecmeeHHO-HAYYHYIO NpUpoody, 2SpaAMOMHO20 peuleHus npoodiem,
CBAZAHHBIX C XUMUELl, NPOSHOZUPOBAHUSL, AHANUZA U OYEHKU C NOZUYUL IKONOSULECKOL
bezonacHocmu  NOCieoCmeutl.  Oblmosou U  NPOU3BOOCMBEHHOU  OesmelbHOCU
YyenoeeKd, CBA3AHHOU C  XUMUYECKUM  NPOU3BOOCMBOM, UCHOIb308AHUEM U
nepepabomkoul sewjecms, yenyonenue npedCmasieHuti 0 HayuHvlx Memooax NO3HaHUs,
HeoOX00UMbIX 0151 NpuoOpemenuss YMeHUli OPUEeHMUPOBAMbCs 8 Mupe Geuecms u
00BACHEeHUS XUMUYECKUX S6NeHULl, UMeIOWUX Mecmo 8 Npupooe, 8 NPaKmuiecKoll
0esimenbHOCU U NOBCEOHEBHOU HCUSHU.

B nname peanuzayuu nep8oouepeoHvix BOCNUMAMENbHBIX U DA3GUBAIOUUX
@QYHKYUL YeroCmHOU Ccucmemsbl CpeodHe20 00ue2o 00pa308aHus Npu U3y4eHuu
npeomema «Xumusy Ha yenyOieéHHOM YPOBHe 0COOYI0 AKMYAIbHOCMb NPUOOPEmarom
maxue yeau u 3a0a4u, Kax:

gocnumanue yoeucOEHHOCMU 8 NO3HABAEMOCIU ABAEHULL NPUPOObL, VYEANCEHUS K

npoyeccy meopudecniea 6 obnacmu meopemu4decKkux u npuma()Hblx UCc1e008anull 6

Xumuu, ¢0pMup06aHue MUPOBO33PEHUA, coomeemcmeyrougeco
COBPEMEHHOM) YPOBHIO pA36UMUsl HAYKU, pazeunue momueayuu K
06y'{€Hul0 u NO3HAHUO, cnocobrocmei K CAMOKOHmMpPOJlio U

CAMOBOCNUMAHUIO HA OCHOBE YCBOCHUSL 00LUeHe/l08e4eCKUX YeHHOCMELL, PA38Uumue
NO3HABAMENILHBIX UHMEPeCO8, UHMEIeKMYANIbHbIX U MBOPUEeCKUX CNOCOOHOCmell
ooyuarowuxcs, popmuposarue y HUX CO3HAMeIbHO20 OMHOUEHUS K
CamMooOpa308anuUI0 U HENPEPbLIBHOMY 00PA308AHUI0 KAK VCI08UIO YCNEeUHOU
npogeccuoHanbHol u 00WecmeeHHoOl  OesimeslbHOCMmU,

omeemcmeerHO20
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OMHOUIeHUsI K C80eMYy 300p08bl0 U NOMPeOHOCmU 8 300p08OM 00pasze HCUIHU,

Gopmuposanue yMeHull U HA8bIKO PA3YMHO20 NPUPOOONONb3068AHUS, PA3EUMUE

9KOJNO2UYECKOU  KYIbmypbl,  HpuobpemeHue  onvlma  00WeCcm8eHHO-N0Ie3HOl

9KOJI02UYECKOU 0esIMeNbHOCTIU.

Henn w 3agaud  uW3ydeHUd nOpeaMera «XUMHS» MOJYYWIH MOAPOOHYIO
METOANYECKYIO HHTEPIPETALMIO B paszeiie nporpaMmsl «llnanupyemsblie pe3ysibTaTsl
OCBOEHMS NpeAMETa», Onaronaps yeMy 00ecledeHO 4ETKOE NMPEACTaBICHUE O TOM,

KaKHC 3HAHUS U YMCHUA UMCIOT IIPAMOC OTHOIICHUC K pCaJIn3allvu KOHKpCTHOﬁ OcJin.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUSI» B YYUEBHOM IIJIAHE
B cucreme cpemnero oOmiero oOpasoBaHus «XHUMHUsS», W3ydaemass Ha 0a30BOM
yYpOBHE, TIpU3HAHA O0053aTEIbHBIM YYEOHBIM MPEIMETOM, BXOJISIINM B COCTaB
npenmetHoit  obnactu  «EctecTtBeHHble  Haykuy». OOmiee  4YMCIO  4acoB,
PEKOMEHI0BaHHBIX JJ1s1 u3ydyeHus: xumuu — 70 gacoB: B 10 knacce — 35 yacoB (1 yac B
Heento), B 11 kinacce — 35 wacos (1 yac B Heelno).
VY4eOnbiit penMet «XuMus» yriayO0aEéHHOTO YPOBHS U3YUECHHS BXOJIUT B COCTaB
npeameTHo# obnactu «EctecTBeHHBIC Haykn». Ero u3ydenne npeaycMOoOTpeHo B
KJIacCaX €CTECTBEHHOHAYYHOTO MPOQUIIs, HAPUMEP XUMHYECKHUX,
XUMHUKOOMOJIOTUYECKUX U MEAUIIMHCKUX. B 3THX Kilaccax M3y4eHHe TaHHOTO
MpeaMeTa MPeayCMOTPEHO B 00bEME YUeOHOW HAarpy3Ku HE MEHEe 3 U B HEEIIO.
OO611ee ynciIo YacoB, PEKOMEHIOBAHHBIX ISl H3yUYEHUS XUMUU Ha yrTyOIEHHOM
ypoBHe, — 210 gacos: B 10 kimacce — 105 gaca (3 waca B Henenio), B 11 xkmacce — 105
yaca (3 yaca B HEJIeJN0).
[Tpu dbopmupoBannu 00pa30BaTEIHLHOW OpraHU3ANMMEH MYIBTUMPOPUIHHOTO
yueOHoro miana i 10 m 11 knaccoB ycraHaBinuBaeTcs y4yeOHasi Harpyska IO

npeamMery «Xumus» s 6a30Boro ypoBHsi B o0beMe 1 yac B Hegento (35 4 B roxn), a
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Uig  yrayOnEHHOTO YpPOBHS ClEAyIOmUM obOpazom: | bac B HeEAEm0 3a Cuer
ob0szatenbHoi uyactu OOIl COO um 2 wyaca 3a cuer vactu OOIl COO Ha
JOTIOJHUTENIbHbIE yuyeOHble mpeaMerbl. Takum o0pa3oM, s oOydaromuxcs,
BbIOpABIIMX YrayOJNEHHOE M3y4YeHHE XUMHH, yyeOHasi Harpy3ka yCTaHaBIMBAETCA
Takke 3 yaca B Henelnto (105 4 B roj), 3TO MpaBOMEPHO, €CITM MaKCUMallbHas yueOHast
Harpy3ka He MPEBBIIAST MAKCUMAIBHO TOMYCTUMYIO YIeOHYIO HATPY3KY B HEJEIIO.
B TematndeckoM TUIaHUPOBAaHUHW YKa3aH pe3epB Yy4eOHOTO BPEMEHH, KOTOPOE
PEKOMEHIIyeTCs [UIsl pealm3alliii  aBTOPCKUX IMOJAXOJOB TIO HCIOJIB30BaHUIO

pa3zHooOpa3HbIX POopM OpraHU3alMK Y4eOHOro mpoiiecca.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS YYEBHOI'O ITPEJIMETA
«XHUMMUSA»

®I'OC ycranaBiauBaeT TpeOOBaHHS K pe3ysibTaTaM OCBOEHHUS O0YyYarOIIUMUCS
mporpaMM CpeaHero oOmero o0pa3oBaHUs (JIMYHOCTHBIM, METANpPEIMETHBIM U
npeaMmeTHbIM). [lonmydeHne xumuuyeckoro oOpa3oBaHHs 0a3upyeTcss Ha OCHOBHBIX
TUIAKTHYCCKUX TIPUHITAIIAX 00yUeHHsI (HAy9HOCTH, CHCTEMHOCTH, CHCTEMAaTHYHOCTH,
JOCTYITHOCTH, CBS3U TEOPUM C MPAKTUKOM, HAIJISIAHOCTU W Jp.), HA MPUMEHEHUU
COBPEMEHHBIX 00pa30BaTCIIbHBIX TEXHOJIOTUHA C yY€TOM MEXaHHU3MOB JOCTHKCHUS
BCEX IITAHUPYEMBIX PE3yIbTaTOB OCBOSHHSI OCHOBHOM 00pa30BaTEIbHON MPOTPAMMBI.
HaydHo-MeTOAMYECKOM OCHOBOM [Jisi pa3paOOTKH IUIAHUPYEMBIX PE3yJbTaTOB
OCBOCHHUS TMPOTPaMM CPEIHET0 OOINero oOpa3oBaHHs —SBISETCS CHCTEMHO-

I[eﬂTeHBHOCTHBIﬁ moaxonHd.

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBUM C CUCTEMHO-AESITETLHOCTHBIM MOJIX0/IOM B CTPYKTYPE TUYHOCTHBIX
PE3YyABTATOB OCBOCHUS MpeaMeTa « XMMHUSI» HAa YPOBHE CPEJTHETO 00IIero 00pa30BaHMs

BBIACJICHBI CJICAYIOIIHNEC COCTABJIAIOIIMC!
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OCO3HAHHE 00YUYaIOIIMMUCS POCCUUCKON TPaKJaHCKOW UIEHTUYHOCTH — FOTOBHOCTH
K CaMOpPa3BUTHIO, CAMOCTOATEIIBHOCTH U CAMOOIPEACIICHUIO;

HaIn4Yue MOTHUBAIIUHU K O6y‘ICHI/I}O;

L[EJICHANPABICHHOE pa3BUTHE BHYTPEHHHUX YOEXKJIEHUNW JMYHOCTHU HAa OCHOBE

KJIFOUEBBIX LICHHOCTEN U UCTOPUUYECKUX TpaJuLUid 6a30BOM HAYKU XUMMHH;
TOTOBHOCTb U CTOCOOHOCTh 00Y4arOIINXCS PYKOBOJICTBOBATHCS B CBOCH JIE€ATEILHOCTU

LICHHOCTHO-CMBICJIOBBIMM ~ YCTaHOBKaMM, NPUCYIIUMU  LEIOCTHOM  CHUCTEME

XUMHYECKOTO 00pa3oBaHus;

HaJIMYME MPABOCO3HAHUS IKOJIOTMYECKOM KYJIbTYpbl U CIOCOOHOCTHU CTaBUThH LIETU U

CTPOUTH )KU3HECHHBIE IIJIAHBI.

JIn4yHOCTHBIE PE3yJIbTaThl OCBOCHUS MpeaAMeTa «XUMHUS» JOCTUTAIOTCS B €IMHCTBE
yuyeOHON M BocHUTaTeNbHON aAesTenpHOocTH OpraHu3allMd B COOTBETCTBUU C
I'YMAHUCTUYECKUMU, COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU LICHHOCTSAMU U
UjieaJaMi pOCCUMCKOro rpaKIaHCKOro O0IecTBa, MPUHATHIMHU B OOLIIECTBE HOPMaMH
M TpaBWJIaMU [OBEACHMS, CIIOCOOCTBYIOIIMMM TIpOIlEcCCaM  CaMOIIO3HAHMUS,
camMOpa3BUTHUS U HPABCTBEHHOI'O CTAHOBJIEHUS IMYHOCTH 00YyYarOIIMXCS.

JInyHOCTHBIE  pE3yJNbTaTBl  OCBOEHUA  Ipeamera  «XHMUA»  OTPAXKaroT
c()OPMUPOBAHHOCTb ONBITa II03HABATEIBHOM W MPAKTUUYECKOW JI€ATEIbHOCTH
00y4arouMxcs Mo peanu3aliy MPUHATHIX B OOLIECTBE LIEHHOCTEW, B TOM YHUCIIE B

qacCTHu:

1. I'pasxxnanckoro BoCnMTaHMSsI:

OCO3HAHUS OOYYaIOIIMMHUCA CBOMX KOHCTUTYLUHOHHBIX TMpaB M O0O0S3aHHOCTEM,
YBAXXEHUS K 3aKOHY M IIPABOIOPSJIKY;
MPEJICTABJIEHUS] O COUMAIBHBIX HOPMax M MPAaBWIAX MEKIWYHOCTHBIX OTHOIIEHUW B

KOJIJIICKTHUBC,
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TOTOBHOCTA K COBMECTHOM TBOp‘-IGCKOﬁ ACATCIbHOCTH IIpU CO3JdaHUHN y‘—Ie6HBIX
IMPOCKTOB, PCIICHUU y‘le6HbIX H IIO3HABATCJIbHBIX 3aJa4, BBIIIOTHCHHUHY XUMHYCCKUX
OKCIICPUMCHTOB,

CIIOCOOHOCTH IOHHUMATh U IIPUHUMATb MOTHBBI, HAMCPCHUA, JIOTUKY W apryMCHTBI

JIPYTUX IMPU aHAJIM3€ Pa3IMYHBbIX BUJOB yUeOHOU ESITebHOCTH;

2. IIaTproTH4ecKOro BOCIMTAHUA:

IIEHHOCTHOT'O OTHOIICHHUSI K UCTOPUUECKOMY M HAyYHOMY HACIEIUI0 OT€UECTBEHHOMU
XUMUU,

YBaYXEHUS K MPOIECCY TBOPUYECTBA B 00JACTU TCOPUU U MPAKTUUYECKOTO MPUMECHEHUS
XUMHUHU, OCO3HAHMS TOTO, YTO JOCTHIKCHHS HAyKH €CTh PE3yJIbTaT JJIUTEIbHBIX
HAOIOJIEHNUM, KPOTIOTIUBBIX KCIIEPUMEHTAIBHBIX MOUCKOB, MOCTOSIHHOTO Tpyza
YUEHBIX U TPAKTHKOB;

UHTEpECAa W II03HABAaTEJIbHBIX MOTHMBOB B IIOJIYYEHHH M TOCIEIYIOIIEM aHalIu3e

I/IH(l)OpMaHI/II/I 0 MCPCIOBBIX JOCTUKCHUAX COBpGMGHHOﬁ OTEUYECTBEHHOM XUMHUH,

3. JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMSI: HDABCTBEHHOI'O CO3HAHU,

ATUYECKOIO MOBEACHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYAIlH, CBA3aHHBIC C XUMHUUYECKUMU SIBIICHUSMHU, U
MIPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYACh HAa MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEICHUE W MOCTYNKH CBOMX TOBAPUUIEH C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO-3HAHUE MOCIEICTBUM 3TUX MOCTYIKOB;

4, @opMupoBaHusl KYJbTYPbI 310POBbSI:
MMOHUMAaHMS IEHHOCTEN 3J0pOBOT0 U 0€30MacHOro 00pa3a KU3HU; HEOOXOIUMOCTHU

OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U MCUXHUYECKOMY

310POBBIO;
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coOJIr0IeHUs TTpaBuIl 0€30MaCHOTO OOpaIlleHus ¢ BEIIECTBAMU B OBITY, OBCEIHEBHOM
KU3HU U B TPYJIOBOH JIEATEIHLHOCTH,

MOHMMAaHUs I[ICHHOCTH TPaBUJ HWHIWBHUIYAIBHOTO M KOJUICKTUBHOTO O€30I11acHOTO
MOBEACHUS B CHUTYAallUAX, YTPOXKAIOIIMX 370POBBIO M KU3HU JIFOJICH; OCO3HAHHMS
MOCJICJICTBUA W HEMPUATHS BPEIHBIX NPHBBIUCK (YIOTPEOJSICHUS aJIKOTOJS,

HapKOTUKOB, KYPEHHUS);

5. TpynoBoro BocnuTaHus:

KOMMYHUKAaTUBHOW KOMITETEHTHOCTH B Y4YCOHO-HCCJICIOBATEIBCKOW IEATEIBHOCTH,
OOIIECTBEHHO MOJIC3HOM, TBOPUYCCKON U APYTUX BUIAX JICITCILHOCTH,

YCTAHOBKM HAa aKTHMBHOC YYacTHE B PCIICHHH IPAKTUYCCKUX 3ajJad COIMAIbHOU
HaNpaBJICHHOCTH (B paMKax CBOET0 Kilacca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY M3YICHHIO MMPOQPECCHI pa3IMuHOro pojia, B TOM YHCIe Ha
OCHOBE TIPUMEHEHUS TIPEAMETHBIX 3HAHHUI 110 XUMHUH;

YBOKEHUS K Tpydy, JIOASIM Tpyda U pe3yibTaraM TpPYAOBOH JeSATEeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIYadbHOW TPACKTOPHH OOpa30BaHUS,

Oynymeit mpodeccun M peanus3allid COOCTBEHHBIX >KM3HEHHBIX IJIAHOB C y4ETOM

JUYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEH K XHMHH, HWHTEPECOB W TOTpeOHOCTEH

00111eCTBa;

6. DKOJOrM4ecKoOro BOCIUTAHMUSA:

HKOJIOTHYECKH  IIEJIECOO0Opa3HOr0  OTHONIGHHWS K TMPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHHMSI KU3HHU Ha 3eMIIE;

MOHUMaHMS  IJ00AJbHOTO  XapakTepa  3KOJOTMYECKHX  MOpoOjieM,  BIHSHUSA
SKOHOMUYECKUX IPOILIECCOB HA COCTOSIHME MPHUPOJHON U COLMATIBbHOM CpEJbl;
OCO3HAHUS HEOOXOAMMOCTH HCIOJIb30BaHUS NOCTHXKEHUM XUMUHU JJIsl PEHICHUS

BOIIPOCOB pallMOHAJIILHOI'O IIPHUPOAOIIOJIb30BaAHUA;
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AKTUBHOI'O HENIPUATUSA JEUCTBUHN, IIPUHOCAIINX BPE OKPYKAIOLIEH IPUPOIHON Cpee,
YMEHHS POTHO3UPOBATh HEOJAronmpHsTHBIE 3KOJOTMYECKHE  IOCIEICTBUS
MIPEANPUHUMAEMBIX IEHCTBUM U NPENOTBPALIATD UX;

HaJIMYXSL PA3BUTOrO DKOJIOTHUYECKOI'0 MBIILIJIEHUS, DKOJIOTHYECKON KYJIbTYpPBI, OIbITA
NEATENIbHOCTU DKOJIOTMYECKON HAIIPAaBICHHOCTH, YMEHUS PYKOBOJICTBOBATHCA UMU
B MO3HABATEIbHOW, KOMMYHUKATUBHONW M COIIMAJIBHON MPAKTHKE, CIIOCOOHOCTU U

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

7. LIecHHOCTH HAYYHOI'0 MIO3HAHUSA

c(OpPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH,

NMOHUMaHUsI CTIeM(PUKN XUMUU KaK HayKu, OCO3HaHMs €€ poiu B (HOPMUPOBAHUU
PaAIMOHAILHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUU IEJIOCTHOTO TPEACTaBICHUS 00
OKPY’KaIOIIEM MUpPE KaK O €IMHCTBE IPUPOJIBI U YETIOBEKA, B IO3HAHUU MTPUPOIHBIX
3aKOHOMEPHOCTEN U perieHruH MpoodiieM COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0COOON 3HAYMMOCTH XMMHH I COBPEMEHHOW IUBHIIM3AINH: B €&
T'YMaHUCTUYECKOM HAMPAaBICHHOCTH M BAXKHOW POJM B CO3JaHMM HOBOW Oa3bl
MaTepHAIbHON KYIbTYpbI, PEIICHUH TTI00aTBHBIX MPOOJIEM YCTOMYUBOTO PA3BUTHUS
YEeJIOBEUECTBA — CBIPBEBOM, JHEPreTUYECKOM, MHILEBOM H 3KOJIOTMYECKOU
0e30MacHOCTH, B Pa3BUTHH MEAHUIIMHBI, 00€CTICUEHNUN YCIOBUM YCIICITHOTO TPyAa U
HKOJIOTUYECKH KOM(DOPTHON KU3HH KAKIOTO WICHA 00IIeCTBa,;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: IMOHMMAaHHS CYIIHOCTH METOJOB IIO3HAHMS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOIb30BaTh MOJy4YaeMble
3HAHUS JJISl aHAJIU3a U OOBSICHEHUS IBJICHUI OKPYXKAIOIIET0 MUPA U TPOUCXOASIIUX
B HEM M3MEHEHUI; YMEHHSI JIelaTh 000CHOBAHHBIE 3aKITIOUEHHUS HA OCHOBE HAYYHBIX

(1)aKTOB N MMCIOIINXCA AaHHBIX C OCJIbIO ITIOJTYUYCHUSA
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AOCTOBCPHLBIX BBIBOIOB,

CIIOCOOHOCTH CaMOCTOSITCIBHO HCIIOJNB30BaTh XUMUYECKHUE 3HAHUS AJIs1 peIICHUS
HpO6JIeM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

MHTEpEca K O3HAHUIO U UCCIIEA0BATENBCKON IEATEIbHOCTH;
TOTOBHOCTH M CIIOCOOHOCTHU K HEMPEPBHIBHOMY 00pPa30BaHUIO U CAMOOOPa30BaHUIO, K

AKTUBHOMY ITOJIYYCHHUIO HOBBIX 3HAHHMH 10 XMMHH B COOTBETCTBUHU C )KU3HEHHBIMHU
NOTPeOHOCTAMU;
MHTEpeca K OCOOCHHOCTAM Tpyda B pa3muyHbIX cdepax mpodeccuoHanbHON

JACATCIIBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATHI

MeTtanpeIMeTHBIE PE3yJIbTaThl OCBOCHHS YU4EOHOTO TpeiMeTa « XMMUs» Ha YPOBHE
cpeaHero o0miero o0pa3oBaHHMS BKJIIOYAKOT: 3HAUYUMbie I (OPMUPOBAHUS
MHUPOBO33PECHUS oOydJaromuxcs MEXTUCIUTUTMHAPHBIC (MeXTIpeIMETHBIC)
oOllleHayYHbIE TIOHATUS, OTPAKAIOIIUE IEIOCTHOCTh HAYYHOW KapTHHBI MHUpa U
crie-1u(UKy METOJI0B MO3HAHUS, HCTIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, PHEPTHS, SIBJICHUE, TIPOIIECC, CUCTEMA, HAYYHBIN (PaKT, IPUHITUII, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeJ0BaHUE, HAOIOJACHUE, W3MEpPCHHE,
OKCIICPUMEHT H Jp.); YHHBEpCalbHbIC Yy4eOHBIC JAcHCTBUS (TTO3HABATCIIbHBIC,
KOMMYHHKaTHBHBIC, PETYJISTHBHBIC), o0OecreynBaroIme dbopmupoBaHue
(YHKIIMOHAIPHOM TPAMOTHOCTH W  COIIMAJIBHOM KOMIETEHIIMH OOYYarOIIMXCs;
CIIOCOOHOCTh OOYYAIOIIUMXCA HCIOJb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,
MHPOBO33PEHUYCCKHE 3HAHUS ¥ YHUBEPCAIbHBIC YICOHBIC ICHCTBUS B IIO3HABATEIIBHOM
Y COLIMAIIbHOM MPAKTHUKE.

MeranpeaMeTHbIC Pe3yIbTaThl OTPAKAIOT OBJIAJCHNE YHUBEPCATBHBIMHA YUSOHBIMU

IIO3HaBAaTCIbHBIMH, KOMMYHUKATHBHBIMHA U PCTYJIITUBHBIMHU I[eﬁCTBI/IHMI/I.
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Osnadenue yHugepcanbHbIMU YUeOHBIMU NO3ZHABAMEIbHBIMU OCUCHGUAMU:
1. ba30BbIMM JJOrHYE€CKHUMH JCHCTBUAMM

CaMOCTOSATEILHO (POPMYJIMPOBATh M AKTYaJIM3UPOBATH NPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBarh;

ONPENEIIATh LEIHU NEATEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JTOCTHUKECHUS,
COOTHOCHUTb PE3YJIbTAThI AESITEIBHOCTH C ITIOCTABICHHBIMU LIEIISIMU;

MCIOJIb30BaTh P OCBOCHUHY 3HAHUMN MPHUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIIACIIATh
XapaKTEepHbIE ITPU3HAKU ITOHITUN U YCTAHABIMBATh UX B3aUMOCBA3b, UCIOJIB30BATh
COOTBETCTBYIOIIHUE MOHSITHS JJIsl OOBSICHEHUS OTJEIbHBIX (PAKTOB U SIBJICHU;

BBLIOMPATh OCHOBAaHMSI W KPUTEPUHU ISl KIacCU(PUKAIMKM BEIIECTB U XUMHYECKUX
peaxkiuu;

YCTaHABJIMBATh IPUYMHHO-CIICICTBEHHBIE CBA3U MEXKAY H3YyYa€MbIMHU SIBICHUSIMU;

CTPOUTH JIOTUYECKHUE pACCYXACHHUS (MHAYKTHUBHBIC, ICAYKTUBHBIC, MO AHAJIOTHH),

BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUYHsT B PACCMATPUBAEMBIX SBIICHUSAX,

(GbopMynHpOBaTH BHIBOABI U 3aKITIOYCHHUS;

IPUMEHATh B IIPOLECCE NO3HAHUS MCIOJIb3yEMbIE B XUMHUHU CUMBOJHYECKHE
(3HAKOBBIE) MOJIETH, TPEOOPA30BHIBATH MOJIEIbHBIC MPEICTABICHUS — XUMHYECKU I
3HaK (CMMBOII) DJIEMEHTA, XUMUYecKas (popmyia, ypaBHEHHE XUMUUECKON PeaKIuu
— MPU PELICHUH YYEOHBIX MO3HABATEIBHBIX U MPAKTHUYECKUX 3a7ad, PUMEHSITh
HA3BaHHBIE MOJEJBHBIE MPEACTABICHUSA IS BBIABICHUSA XapaKTEPHBIX MPU3HAKOB

HN3y4aCMbIX BCIICCTB U XUMHUYCCKUX peaKHHﬁ;

2. ba3oBbIMH HccIe10BaTEIbLCKUMHU J€HCTBUSIMU
BJIAJIETh OCHOBAMHM METOJIOB HAYYHOTO IMO3HAHUS BENIECTB M XUMHUUYECKUX PEAKIIUN;
dbopMyIHpOBaTh MEIH M 3aJadyd HCCIICIOBAaHMS, HCIIONB30BaTh ITOCTaBJICHHBIE W

CaMOCTOATCIIbHO C(l)OpMYJII/IpOBaHHBIG BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IIO3HAHUA U
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OCHOBBI AJIA (1)0pMI/Ip0BaHI/IH THUIIOTC3bI 110 ITPOBCPKE MPABHUIIBHOCTU BBICKA3BIBACMBIX

CYXKICHUU;

BJIaJIETh HABBIKAMHU CAMOCTOSITEJILHOIO TUIAHUPOBAHUS U MPOBEACHUS YUCHUUYECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBATH YMEHHUS HAOMIOAATh 3a XOJOM IIpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €r0 pe3ynbTaT, (HOPMYyIUPOBATH 0OOOIIECHUS U
BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyIbTATOB MCCIEAOBAHMS, COCTABIISIThH
000CHOBaHHBIN OTUYET O MpOJeIaHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIEeI0BATEbCKON U MPOCKTHON JeATEIHHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY TOHUCKY METOJIOB

peHICHUSA MPAKTUYICCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOJO0B ITO3HAHMH,

3. PadoToii ¢ uHpopManmei: OpHCHTHPOBATHCS B Pa3IMYHBIX UCTOYHUKAX

uHbopMaIK (HayYHO-TIONYJIsIpHAs JTUTepaTypa XUMUUYECKOTO COIepKaHUs,

CIpaBOYHbIE MOCOOUs, pecypchl HTEpHETa), aHaTu3UpOBaTh HHGOPMALIHIO

Pa3TUYHBIX BUAOB U (OPM MPEICTABICHUS, KPUTUYECKH OLEHUBATDH €€

JI0OCTOBEPHOCTh U HETIPOTHBOPEUYNBOCTH;

(bopMynHpOBaTH 3aMPOCHI U TPUMEHSTH PA3TUYHBIE METOJIBI TIPU MOUCKE U 0TOOpE
uHopManuK, HEOOXOAMMOM IS BBIMIOJHEHHUS YYEOHBIX 3a/Jad OIpeaeaEéHHOTO
TUTIA;

npuoOpeTaTh OTBIT WCTOJB30BaHUS  WH(DOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3TUYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEIILHO BBIOMPATh ONTUMANIbHYIO (pOopMy MpeacTaBiIeHUs HHHOPMAIIIH
(cxembl, Tpad UKy, TUarpaMMBbl, TAOJIUIIBI, PUCYHKH U T. 11.); UCTIOJIH30BaTh HAyYHbBIN

S3BIK B KAQ4ECTBE CPEJICTBA MpU paboTe ¢ XUMUYECKON WH(MOpMAIME: TPUMEHSIThH

MeXIpeaMeTHble (GU3NYecKue U MaTeMaTH4YeCKHUe) 3HAKU U CHUMBOJIBI, (POPMYIIbI,

ab0peBHUaTypbl, HOMEHKIATYPY;
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HUCIIOJB30BATh U Hp606p330BBIBaTB 3HAKOBO-CHMMBOJIMYCCKUC CPCACTBA HAT'JTIAAHOCTH.

Ognaoenue YHUBEPCAIbHBIMU KOMMYHUKAMUBCHBIMU oelicmeuamu:

3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXKAaeMOW TeMbl B XOJ€ MAHWalora W/Wiu
JTUCKYCCHHM,  BBICKa3bIBaTh  WJaEH, (HOPMYIUPOBATH CBOM  TPEIJIOKCHUS
OTHOCHUTEIIHHO BBITIOJTHCHHSI TIPEIOKEHHOM 3a/1a49H;

BBICTYIIaTh C TPE3CHTAlMell  Pe3yJIbTaTOB  IMO3HABATEILHON  JICATCIBHOCTH,
TIOJTYYCHHBIX CAMOCTOSATEIBLHO WJIH COBMECTHO CO CBEPCTHHUKAMH IPH BBITTOJITHCHUH
XHMHYECKOTO 3KCIEPUMEHTA, MPAKTHUYECKOW PadOThI 1O MCCIICIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, pean3alid Y4eOHOro MpoeKTa U (GOPMYITHPOBATH BBHIBOIBI
10 pe3yJibTaTaM IPOBEIEHHBIX HCCIACAOBAaHUN IyTEM COTIACOBAHMS IO3UIUH B
X07I¢ 00CYKJICHHSI 1 0OMEHA MHEHUSMH.

Ognaoenue yHuBepcaibHoIMU PecyIAMUGHBIMU OCUCMEUAMU: CAMOCTOSITEIHHO
TUTAHUPOBATh U OCYIIECTBIISATH CBOIO MO3HABATEIBHYIO NIEATEIBHOCTD, OMpenesss e
el W 3a/Ja4d, KOHTPOIMPOBATh M IO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH
npeTaracMbIid aITOPUTM JISUCTBUH TP BBITIOJTHCHUH YUEOHBIX M UCCIIEIOBATEITLCKAX
3a/1a4, BEIOMpaTh HanOosee A(PEKTUBHBIN CITOCOO WX PEIICHUS C YUETOM TMOJTYICHUS
HOBBIX 3HAHUW O BEIIECTBAX U XUMHUYECKUX PEaAKIINAX;

OCYIIECTBIIATh CAMOKOHTPOJIb CBOCH JIEATEIHPHOCTH Ha OCHOBE CaMOaHall3a H

CaMOOLCHKH.

NPEAMETHBIE PE3YJIBTATHI

[IpenmeTHBIE pe3yabTaThl OCBOSHUS MPOTPAMMBI CPETHETO 0011IeT0 00pa30BaHUs 11O
XUMHUHM Ha 0a30BOM YPOBHE OPHUEHTHPOBAHBI Ha OOECIEUYEHHE MPEUMYIIECTBEHHO
o0meoOpa3oBaTeIbHOW W OOMIEKYJITYPHOW IOATOTOBKH oOydaromuxcs. OHu
BKJTIOUAIOT: creruduIecKkrue sl yIdeOHOro mpeameTra «XHMHS» HaydHbIC 3HAHMUS,

YMEHHSI U CIOCOOBI JCHCTBUN IO OCBOCHUIO, MHTEPIIPETAMd WU TMPeoOpa3oBaHUIO
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3HAHUM, BUJBI IESITENBHOCTH I10 NOJIYYEHUIO HOBOT'O 3HAHMS U PUMEHEHUIO 3HAHUM B
Pa3TUYHBIX YYEOHBIX U peaJbHbIX KU3HEHHBIX CUTYalUAX, CBSI3aHHBIX C XUMHUEH.
B mporpaMMme 1no XuUMUM TpPEIMETHBIE PE3YJIbTAThl MPEACTABIEHBI IO TroAam

U3yuYeHUsI KaK Ha 0a30BOM, TaK U Ha yen1yOiéHHOM YPOBHSX (BBIIEICHO KYPCUBOM).

B 10 kiacce npeaMeTHBbIE pe3yabTaThl 0CBOeHHS Kypca «Oprannyeckasi XuMHs»

OTPAKAIOT:

1) cghopmuposannocme  npeocmasnenuii: 0  XAMHUYECKOW  COCTABIISIONICH
€CTCCTBCHHOHAYYHOM KapTHHBI MUPa, POJIM XUMHUH B TIO3HAHUU SIBJICHUH TPUPO/IBI,
B (OPMHPOBAaHWUW MBIIIJICHUS W KYJbTYPbl JIMYHOCTH, €€ (YHKIMOHAIBHOU
IPaMOTHOCTH, HEOOXOIUMOM ISl pEIICHUS MPAKTHUYSCKUX 3a71a4 U KOJIOTHYCCKU
000CHOBaHHOT'O OTHOIICHHSI K CBOEMY 37I0POBBIO U TIPUPOTHON CpeIe;

2) enadenue CUCTEMOM XUMHAYECKUX 3HaHUH, KOTOpast BKJTFOUAET:
OCHOBOIIOJIATAIONINE TIOHATHSA (XUMHYECKHA O3JIEMEHT, aToM, JIJIEKTPOHHAS
000J109Ka aToMa, MOJIEKYJIa, BAICHTHOCTh, AJIEKTPOOTPHUIIATETHHOCTh, XHMHAYECKasI
CBSI3b, CTPYKTypHas opmyna (pa3BEpHyTash U COKpalIEHHAs), MOJb, MOJSpHAS
Macca, MOJSIpHBI OOBEM, YIJIEPOTHBIA CKENleT, (YHKIMOHAJIbHASs TpyIIa,
paauKal, U30MepHs, H30MEPbI, TOMOJIOTHYECKUH PsiJl, TOMOJIOTH, YTICBOIOPOIbI,
KHCIIOPO/A- M a30TCOJEPKAIINE COCIUHEHUS, MOHOMEp, TMOJHUMEP, CTPYKTYpHOE
3BEHO, BRICOKOMOJICKYJISIPHBIE COSAMHEHUS); TEOPUU U 3aKOHBI (TEOPHs] CTPOCHUS
opranndeckux BemiecTB A. M. BytnepoBa, 3aKOH COXpaHEHHSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJHMYECKUHN SI3bIK XUMHH; MHPOBO33PECHUYECKHE 3HAHWS,
JeKalnue B OCHOBE IMOHUMAHUS MPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKUX
SABJICHUN, (DAKTOIOTHYECKHUE CBEACHHUS O CBOWCTBAaX, COCTaBe, MOJYYCHUU W
0e30MacHOM WCTIOJIB30BAaHUH BAXKHEUIINX OPTraHWYECKUX BEIIECTB B OBITY U
MPAKTUIECKOM JESITEIEHOCTH YeIIOBEKA;
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3)

4)

5)

6)

cpopmuposannocms  yMeHul 6ulA6NAMb XapaKTEPHbIE IMPU3HAKU IOHATUM,
YCTaHABIMBATh UX B3aUMOCBSA3b, UCHOIb306aMb COOTBETCTBYIOIIUE IOHATUS IIPU
ONMCAaHUU COCTaBa, CTPOCHUS U IIPEBPALLECHNUN OPraHUYECKUX COCTUHEHN;
cpopmuposannocms  yMeHUull UCNOAb306aMb XUMHUYECKYI0 CHMBOJIMKY JUIS
COCTaBJICHUS MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpPAILEHHOMN)
GopMys1  OpraHMYECKHUX BEUIECTB M YPaBHEHUW XHMHUYECKHX PpEaKIUi;
U320mMasaueams MOJEIN MOJIEKYJI OPTaHUYECKUX BEILECTB I WLIIOCTPALUU UX
XUMHUYECKOTI'0 ¥ IIPOCTPAHCTBEHHOI'O CTPOEHMUS;

cpopmuposannocms  yMeHull  yCmaHasaueams TPUHAMIEHKHOCTb H3YyUEHHBIX
OpPraHMYeCKUX BEIIECTB II0 MX COCTaBY M CTPOCHUIO K OIPEACIEHHOMY
KJaccy/Tpynne COeIMHEHUHN (YIrieBOAOPOIbl, KHUCIOPOJA- M Aa30TCOJAEPIKALIUE
COEIMHEHMSI, BBICOKOMOJIEKYJIIPHBIE COCAUHEHHUA); Oasams WM Ha3BaHUS 10
cucremarnueckoii HoMmeHknatype (IUPAC), a Taxke NpUBOIUTH TPUBUAIbHBIC
Ha3BaHUS OTAEJBHBIX OPraHMYECKHX BEILECTB (ITHJIEH, MPOIMWIEH, alleTUJIEH,
ATUJICHTJIUKOIb, TJIMLIEPUH, (eHoJ, (popManblIerul, alueTaablerul, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJICUHOBAsI KUCJI0TA, CTEApUHOBAst KMUCIIOTA, IVIFOK034,
dpykTo3a, Kpaxma, HEeJUI0I03a, [NIULUH);

cpopmuposannocms  ymeHus — onpeoenims  BUABl XUMHUYECKOW CBSI3U B

OPraHUYEeCKUX COCAWHECHUAX (OJMHAPHBIE U KPATHbBIC), KOBANEHMHAS U UOHHAS
CB513b, 0- U P-CEA3U, B0OOPOOHAS CBA3b);

chopmuposanHocms  yMeHUs. NOOmMeepHcoamsv HA  KOHKPEMHuIX Npumepax
xapakmep 3a8UCUMOCIU PEeaKYUOHHOU CHOCOOHOCMU OP2aAHUYECKUX COEOUHEHUL
om KpamHoCcmu u munda KO8ANeHMHOU C853U (0- U T-C853U), 83AUMHO20 GIUAHUS

amomoe u cpynn amomoes 6 MoJjaexKyiax,
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7)

8)

9)

cghopmuposaHHocms  yMeHusi NpumMeHsms  TIOJIOXKEHUS TEOPUU  CTPOCHHS
oprannueckux BemiectB A. M. BytnepoBa st 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHHUSI MaCChl BEIIECTB;
cGhopmMuposaHHOCmMb YMEHUL XapaKmepu3o08ams COCTaB, CTpoeHue, (GU3nYecKue u
XUMUYECKHE CBOMCTBA THUNUYHBIX TMPEJCTABUTENICH pPa3IUYHBIX  KJIACCOB
OpraHUYEeCKHUX BEIIECTB (METaH, 3TaH, TUJIECH, IPOIUJIEH, alleTuieH, Oytaauenl,3,
MeTUnoyTaaueH-1,3, 6eH3011, METaHOJI, 3TAHOJ, STUJIICHTJIUKOJIb, TJIUIIEPUH, (DEHOT,
areTagbJeru, MypaBbiHas U YKCYCHasi KUCIIOTBI, TJIFOKO3a, KpaxMall, 1eJUTI0103a,
aMUHOYKCYCHAsl KUCIIOTA); ULIHOCMPUPOB8AmMb TCHETUUYECKYIO CBS3b MEXKy HUMH
YpaBHEHUSMU COOTBETCTBYIOIMX XHUMHUUYECKHUX PEAKIUA C HCIOIb30BAHUEM
CTPYKTYPHBIX (DOPMYIT;

copMUPOBAHHOCb YMEHUU XApaKmepu3z08ams cocmas, cmpoenue, usuyeckue
U Xumuyeckue CE0UCMBA MUNUYHBIX Hpedcmagumeneli pa3IudHblX KIaccos
OpP2aHUYECKUX BeujeCms: alKaAH08, YUKIOAIKAHO8, AlIKEeHO08, alIKAOUEHO8, AIKUHOS,
aApoMamuyecKux yeneeo0opooos, CNupmos, aib0e2udos, KemoHO8, KapOOHOBbIX
KUCTIOM, NPOCMBIX U CILONCHLIX IQPUPOS, HCUPOB, HUMPOCOCOUHEHUU U AMUHOS,
AMUHOKUCIOM,  0enKo8,  yeaeso0o8  (MOHO-, Ou- U  NOAUCAXAPUOOB),
ULTIOCMPUPOBAMb ~ 2€HEMUYECKYI0  C853b  MedcOy  HUMU  YPAGHEHUIMU
COOMBEMCMBYIOWUX XUMUUECKUX peakyuti ¢ UCNOIb308AHUEM CHPYKMYPHbIX
popmyn,

chopmuposaHHoCmb YMeHUs Xapakmepu3o8ams WCTOUYHUKH YTIIEBOJOPOIHOTO
CBIPBS (HEPTH, MPUPOIHBIN Ta3, YTOJIb), CHOCOOBI UX MEPEPAOOTKH U MTPAKTUIECKOE

MIPUMEHEHHUE TIPOJIYKTOB MepepadOTKH;

10) chopmuposannocmes ~ ymenuti  nposooums  BBIYUCICHUS IO XHUMHYECKAM

ypaBHEHUSIM (Macchl, 00bEMaA, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIU MPOJYKTa
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peakuyu IO W3BECTHBIM Macce, 00BEMY, KOJUYECTBY OIHOTO W3 HCXOHBIX
BEIIECTB WJIHM MPOTYKTOB PEAKITHH );

11) chopmuposannocme ymenuii 6radems CUCTEMOU 3HAHUN 00 OCHOBHBIX METO/axX
HAyYHOTO TIO3HAHUS, WCIOJIB3YEMBIX B XHMHH TIPH H3YyYCHHUU BEIICCTB M
XUMHYECKUX SBIICHUH (HAOIII0IeHNEe, U3MEPEHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE),
UCNONIBb308aMb CUCTEMHBIC XUMWYCCKHE 3HAHUS JUISI TPHHATHS PEIICHUNA B
KOHKPETHBIX JKU3HCHHBIX CHUTYyalMsIX, CBS3aHHBIX C BEHIECTBAMH H WX
IPUMCHCHUEM;
chopmMuposanHocms  81A0CHUS CUCMEMOU 3HAHULL O eCMeCmE8eHHOHAYYHBIX
Memooax NO3Hanuss — HAOIOOEeHUU, USMEPEHUU, MOOCTUPOBAHUL, IKCNEPUMEHNE
(peanvHoM u MbICIEHHOM) U  YMeHUs NPUMEHAMb OSMuU  3HAHUSL,

CcPOpMUPOBAHHOCb  YMEHUSL NPUMEHAMb OCHOBHble ONnepayul  MulCIUMENIbHOU

0esimeNbHOCU — AHAIU3 U CUHME3, CPpAHeHue, 0000weHue, CUCeMamu3ayuio,

8bISIBICHUE NPUUUHHO-CTIEOCMBEHHbIX C8s3ell — O/ U3YUeHUsl C8OUCME 8euecms U

XUMUYECKUX PeaKkyuil;

12) cihopmuposannocms ymenuii cobnrooams npasuia TOJNH30BAHUSI XHMHUYECKOU
OCYJIOH M J1a00paTOpHBIM O0OpYAOBaHHMEM, a TaKXKE IpaBHiIa OOpaIICHHS C
BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIHSMH TIO BBIITOJHEHUIO JIAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

13) chopmuposannocmes ~ ymenuii  naanuposamv M GbINOAHAMb — XUMHYCCKHNA
AKCIIEPUMEHT (ITPEBPAIICHHS OPTaHUYECKUX BEIIECTB MPY HATPEBAHUH, TTOTyICHHUE
STWJIICHA W W3Yy4YEHHWE €ro CBOWCTB, KA4YECTBEHHBIC PEAKIUH OPTaHUYCCKUX
BEIECTB, JeHATypalus OENKOB MpPU HAarpeBaHWH, IBETHHIE peakinuu OEITKOB) B
COOTBETCTBHHM C TIpaBWJIAMH TEXHUKMA O€30MacCHOCTH TIpu OOpamieHuu ¢

BEIIECCTBAMU M J1aOOPATOPHBIM OOOPYIOBAHUEM, HPeOCMmAasisams PE3yabTaThl
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XAMHYECKOTO SKCIEpUMEHTa B (OpME 3amuCH YPaBHCHHH COOTBETCTBYIOIIHX
peaxkuuii u popmyauposams BHIBOJIBI HA OCHOBE ATHX
pe3yNIbTaToB,;
cOpMUPOBAHHOCL  YMEHUU: CAMOCMOAMENIbHO NAAHUPOBAMb U NPOBOOUMb
XUMUYEeCKUll IKCnepumenm (nojyyeHue u U3YYeHUe CBOUCME Op2aHUYecKux
gewecms, KawecmeeHHvle peakyuu yeneeo0opo008 pAsIUYHbIX KIACCO8 U
KUCTIOPOOCOOEPAHCAUUX OP2AHUYECKUX BeUeCms, peuleHue IKCNepUMeHmanlbHblX
3a0ay no pAcnO3HABAHUIO OP2AHUYECKUX 6eujecms) ¢ cobnooeHuemM npasu
beszonacno2o obpaweHus ¢ eewecmeamu U J1adOpamopHuiM 000pPYO00B8aHUEM,
Gopmyruposams  yenvb UCCIe008aHUs, NPeOCMAasiamb 6 pa3luyHol gopme
pe3yibmamul IKCHEPUMEHMA, AHATU3UPOBAMb U OYEHUBAMb UX O0CMOBEPHOCHb,

14) chopmuposannocmes  yMmeHull  KpUMU4eCKu — AHATUUPOBAMb  XUMHUYECKYIO
uH(pOpMAaIIHIO, TOJTydyaeMyto U3 pa3Hbix uctounukos (CMU, Unatepuer u ap.);
coOpMUPOBAHHOCNL ~ YMEHUL:  OCYUeCmeNams  YeleHanpasleHHblll  NOUCK
XUMU4eckou uHgopmayuu 8 pasiuyHvlx UCOYHUKAX (HAYUHasA U Y4eOHO-HaAYYHAaAs
numepamypa, CMU, Unmepnuem u 0p.), KpumudecKu aHamu3uposams XUMU4ecxyo
ungopmayuio, nepepabamvieamv e€ U UCHONL306AMb 8 COOMEEMCMBUU C
nocmaeieHHou yuebHotl 3adauell

15) cpopmuposannocmo yMeHuu cobooamo npasuia DKOJIOTUYECKHU
[[eJIeCO00pa3HOT0 TOBEACHHUS B OBITY W TPYAOBOM [EATEIBHOCTH B MEJAX
COXpaHEHUSI CBOETO 37I0POBbS U OKPYKAIOMICH MPUPOTHON CPENbI; 0CO3HABAMb
OMMACHOCTh BO3JICUCTBHS Ha >KMBBIC OPTaHU3MBI OMPEACIEHHBIX OPTaHMYECKUX
BelllecTB, NoHUMasg cMmbicn mnokazatens [IJIK (mpemenbHO  pomycTumoit
KOHIIGHTpAINN), HNOACHAMb, HA  TPUMEpPax CIOCOObl  yMCHBIICHHS |

IpcaoTBpaliCHus X BPCAHOI'O BOSI[@IZCTBPIH Ha OpraHH3M 4YCJIOBCKA,
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AHaAIU3IuUpoBaAnlb Z4€JZ€COO6pa3HOCI’I’Zb npuUMeHeHU:A Op2aHUYECKUX eewecme 6

NPOMBIUNEHHOCIU U 8 ObIMY ¢ MOYKU 3PEHU COOMHOULEHUS] DUCK-NOJIb3A

16) st oOydvaroUmMXcsi ¢ OrPAaHMYCHHBIMH BO3MOXHOCTSMH 3J0POBBS: YMCHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAaX MO3HAHUS BEIIECTB H
XUMUYECKUX SBIICHUH;

17) st caenbiX ¥ cAa0OBUASIINX OOYYaIOMUXCS: YMEHHE HCIOJIb30BaTh Pelibe(HO

TOUEUHYIO cucTeMy 00o3Hauenuit JI. bpaiins as 3anucu xumuueckux Gopmyi.

B 11 knacce npeaMeTHbie pe3yJibTaThbl 0CBOeHHs Kypca «O0mas u

HEOpraHuYecKasi XMMHUSD> OTPAKAIOT:

1) cghopmuposannocmes  npeocmaenenuii: 0 ~ XAMHYECKOW  COCTABIISIONIEH
€CTECTBEHHO-HAYYHOM KApTUHBI MHpA, POJM XHMHUU B I[IO3HAHUU SIBJIICHUM
npupoabl, B (HOPMUPOBAHUM MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPAaMOTHOCTH, HEOOXOAMMOM JIJIsl pELICHUS MPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO M MPUPOIHOU
cpene;

2) eradenue CHUCTEMOM XUMHUYECKHUX 3HaHUH, KOTOpast BKJTFOYAET:
OCHOBOIIOJIAral0IINE TMOHATUS (XMMHYECKUM 3JIEMEHT, aToMm, H30Tom, S-, P-,
daekTpoHHBIE OpOWTAIM aTOMOB, HWOH, MOJIKYJa, MOJIb, MOJIIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTD, CTEIIEHb OKUCIEHUS, XUMHUUYECKasl CBSI3b
(KoBaJIEeHTHAsl, MIOHHASA, METaJUIMYECKas, BOAOPOAHAs ), KpUCTAIUINYECKas PEIIETKA,
TUIIBI  XUMUYECKUX pPEAaKUUi, pacTBOp, DBIEKTPOJUTHI, HEIIECKTPOJIUTHI,
ANEKTPOJIUTHYECKAsT AUCCOIMALMS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTb
XUMUYECKOW PpEaKUUH, XUMHUYECKOE paBHOBECHE; TEOPUHM M 3aKOHBI (Teopus
AJICKTPOIUTHYECKON aucconuanuu, nepuoandeckuii 3akon [[. M. Menneneena,

3dKOH COXpaHCHHA MACChI BCIICCTB, 3aKOH COXPAaHCHUA U IIPCBPpAIICHUSA SHCPIUU
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3)

4)

5)

IpU XUMHYECKHX PEAKLHUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK XHMHH,
MHPOBO33PEHUYECKUE 3HAHHUS, JIEKAIME B OCHOBE NMOHMMAaHUsA NPUYMHHOCTH H
CUCTEMHOCTH XMMHUYECKHUX SIBIICHUM, (PAKTOJIOTMYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJIYYEHUHU 1 0€30M1aCHOM MCMOJIb30BAHUH BAKHEUIINX HEOPTaHUYECKHUX
BELIECTB B OBITY M MPAKTUUYECKOU 1€ATETbHOCTH YEJIOBEKA;

co8peMeHHble  NpeoCmasleHusi O  CMPOEHUU  Geujecmed HA — AMOMHOM,
UOHHOMONEKYIAPHOM U HAOMONEKYTIAPHOM YPOGHSX, NPEOCMABIEHUs O MEXAHUZMAX
XUMUYECKUX peaKyull, mepmMOOUHAMUYECKUX U KUHEeMUUECKUX 3aKOHOMEPHOCTAX
UX NPOMEKAHUS, O XUMUYECKOM PABHOBECUU, PACMBOPAX U OUCNEPCHBIX CUCTNEMAX,
gaxkmonocuueckue ceedenus o Ce0UCmMeax, cocmase, NOAy4eHuu u 6e30NnacHoM
UCNONL308AHUU BANCHEUWIUX HEOPSAHUYECKUX 8eujecms 6 Obimy U NpaKmuyecKou
oesamenvHOCmuy  4enogekda,  OoOWuX — HAYYHLIX — NPUHYUNAX — XUMUYECKO20

npouzeoocmaea;

chopMuposaHHOCmMb  YMEHUll  8biAGNIAMb XapaKTEPHbIE TMPHU3HAKK TOHSTHM,
YCMAaHasIueams UX B3aUMOCBSI3b, UCHONb3068aMb COOTBETCTBYIOIINE MMOHSATUS ITPU
ONKMCAHUH HEOPTaHUYECKUX BEUIECTB U UX MPEBPAIICHHI;

chopmMuposaHHOCmMb  YMEHUll UCNOIb3068aMb XUMUYECKYI0 CHMBOJUKY JUIS
coctaBieHus (OpPMYyNT BEIIECTB W YpPaBHEHUH XUMHYECKUX  PEaKIUi;
cucreMarnueckyto HomeHknatypy (IUPAC) u TpuBnanbHble HA3BaHUS OTJEIBHBIX
HEOPraHUYECKUX BEIIECTB (yrapHbll ra3, YIJIEKHCIbIA ra3, aMMHUaK, raméHas
M3BECTh, HETAILIEHAS] U3BECTh, MTUTHEBAS COAQ, TUPUT U JIp.);

cpopmuposannocmes ymenuti onpedeisims BAIECHTHOCTh U CTENEHb OKUCICHHS
XUMHUYECKUX AJIEMEHTOB B COCIMHEHUSX Pa3IMYHOrO COCTaBa; BUJ XUMHUUYECKOU
CBSA3U (KOBaJEHTHAsl, HIOHHAs, METAJJIMYECKAsi, BOJIOPO/IHAS]) B COEAUHEHUSX; THUII

KPUCTAJJTMYECKOW PEIIETKH KOHKPETHOTO BelllecTBa (aTOMHAs, MOJIEKYJspHas,
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6)

7)

8)

MOHHAs, METAJUNIMUECKas); XapaKTep Cpe/lbl B BOJIHBIX PACTBOPaX HEOPTraHUYECKUX
COCJIMHCHUM;

cghopmuposannocms yMeHUss 00BACHAMb 3ABUCUMOCHb CBOUCME Beujecms Om
8UOA XUMUYECKOU CB85A3U U MUNa KPUCMALIUYECKOU peuémru, OOMEeHHbIl U
OOHOPHO-AKYENMOPHbIU MEXAHUIMbL 00PA308AHUS KOBALEHMHOU C8A3U,
chopmMuposaHHocms yMeHull YCmarHasIuéams MPUHAIJICKHOCTh HEOPTraHUUECKUX
BEII[ECTB 0 UX COCTaBY K OMNpeJeIEHHOMY KJIacCy/TpymIe COeIUHEHUH (ITPOCThIC
BEII[ECTBA — METAJIJIbl U HEMETAJUIbl, OKCU/IbI, OCHOBaHUSI, KUCJIOThI, aM(OTEpPHBIC
THJIPOKCH/IBI, COJIN);

chopmuposanHocmeb YMeHUll. KiacCu@puyuposams. Heopeanuyeckue geuecmad no
uUx cocmasy, Xumuuecxkue peaxyuy no pasiuyHbiM NPUHAKAM (YUCTY U COCMAsy
peazupyrowux ewjecms, meniogomy 3¢gexmy peaxyuu, usMeHeHUuro cmeneHell
OKUCIEHUsL  JJIeMEeHMOo8, 00pamuMoCmuy, YYacmulo Kamaiuzamopa u m.n.);
CAMOCMOSIMENbHO  8bIOUPAMb  OCHOBAHUA U Kpumepuu OJsl  KIacCugurayuu
U3VYAEMBIX BeUeCmB8 U XUMULECKUX PeaKyull,

cghopmuposannocmos ymeHull packpovléams CMBICT TIeproandeckoro 3akona J[. WM.
MeHeneeBa U IEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOITYIO, O0BICHUTEIBHYIO U
IIPOTHOCTUYECKYIO (DYHKITUH;

chopmMuposaHnHocmov yMeHull Xapakmepu3o8ams dISKTPOHHOE CTPOCHUE aTOMOB
XUMHUYECKHUX 3JIEeMEeHTOB 1—4 mepuoaoB Ilepuoanueckoit cucTeMbl XUMUYECKUX
atementoB JI. M. MeHneneeBa, MCHONB3ys TOHATHA «S-, P-, U-3IEKTpOHHBIE
opOHUTaTINY, «IHEPTETHUCCKUE YPOBHHY; 00BACHAMb 3aKOHOMEPHOCTH N3MEHCHHUS
CBOMCTB XMMHYECKHX AJEMEHTOB W HUX COCAWHEHUM MO NEpUOaM U TpyIIam
[Tepunoauueckoit cucteMbl XumMudeckux 3nemeHToB . 1. Mennaeneena;
«OCHOBHOE U B030VICOEHHOE IHep2emuyecKue COCMOSAHUSL amomay, 00BACHAMb

3AKOHOMEPHOCMU U3MEHEHU CBOUCME XUMUUECKUX DJIeMEHMO8 U UX COeOUHEHU
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9)

no nepuooam u epynnam Ilepuoouueckou cucmemol /| U Menoeneesa, sanenmmoie
B03MONCHOCU AMOMOG DJIEMEHMO8 HA OCHO8E CMPOEHUA UX IJIeKMPOHHBIX
0bonouex

cpopmuposannocms  ymenuil  xapaxmepuzosams  (onucvieamv)  oOuIHe
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEHIECTB  PA3JIUYHBIX  KJIACCOB;
noomeepaicoams CyIeCTBOBAHUE TEHETUUYECKON CBSI3M MEXKAY HEOPraHMYECKUMHU

BCIICCTBAMU C ITIOMOIIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHNYCCKUX peaKHHﬁ;

chopmuposanrHocmy YMeHUs Ppackpvieaman CYWHOCMb!
OKUCIUMENbHOBOCCMAHOBUMEIbHLIX — PeaKyull  noCpeoCm8OM  COCMABIEHUS.
NEKMPOHHO20 OaNaHca 2MuUx peakyui, peakyuti UOHHO 20 O0OMeHa Nymém
COCMABAeHUs UX NOJHBIX U COKPAWEHHBIX UOHHBIX YPAGHEHUN, PeaKyull 2UOPONU3A;
peaxkyuti KoMniekcooopaszoeanus (Ha npumepe 2UOPOKCOKOMNAEKCO8 YUHKA U

ANIOMUHUS),

10) chopmuposannocme  ymenus knaccupuyupoéams XUMHUYSCKHAE PEAKIHUH T10

pa3IMYHBIM MPHU3HAKaM (YHCITy W COCTaBy PEardpyOIIUX BEIIECTB, TEILIOBOMY
s dekTy peaknuu, U3MEHEHUIO CTETICHEH OKHMCIICHHS JJIEMEHTOB, 0OpaTHUMOCTH

peakiuy, y9acTUIO KaTalu3aTopa);

11) chopmuposannocme ymenuii cocmasisims YpaBHEHUS PEAKIMIA Pa3THYHBIX THIIOB;

MIOJIHBIE ¥ COKpAIEHHBIE YPaBHEHUS PEAKIINi HOHHOTO 0OMEHa,

YUYUTBIBAS YCIOBUS, IPU KOTOPBIX 3TU PEAKIMU YT 10 KOHIIA;

12) chopmuposannocmes ~ ymenuii  nposooums  PEAKIMH,  IMOATBEPIKITAFOIINC

Ka4eCTBEHHBI COCTaB pAa3JIMYHBIX HEOPraHUYECKUX BEUIECTB; PACHO3HABAMD
ONBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPraHUYECKUX

BCIIECTB;
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13) cchopmuposannocmo VYMeHuUll PAcKpbleams CYIIIHOCTb
OKHUCJIUTCIIbHOBOCCTAHOBUTEIBHBIX ~ PEAKIUH  TIOCPEJCTBOM  COCTABJICHHSI
AJIEKTPOHHOTO 0ajaHca dTUX PEaAKIIUiA;

14) cchopmuposannocme ymenutl 00vACHAMb 3aBUCUMOCTb CKOPOCTH XHUMHYECKOM
PEaKIUU OT PA3IMYHBIX (AKTOPOB; XapaKTeP CMEIIEHUS XUMUISCKOTO PABHOBECHSI
B 3aBHCHMOCTH OT BHelIHero Bo3aeiictBus (mpunnui Jle [larense);
chopmMupoBaHHOCMb ~ YMeHUusi  OOBACHAMb — 3AKOHOMEPHOCMU — NPOMEKAaHUs.
XUMUYECKUX pearyuti ¢ Y4EMoM Ux dHepeemudecKux XapaKkmepucmuk, xapakxmep
U3BMEHEHUsI CKOPOCMU XUMUYECKOU peakyuu 6 3A8UCUMOCIU OM  PAa3IUYHbIX
Gaxkmopos, a makdce XxXapakmep CMeujeHUs XUMUYECKO20 PAGHO8eCUsl HOO
enuAHUEeM GHeWHUX o30eticmeull (npunyun Jle [llamenve);

15) chopmuposannocme  ymenuit  xapaxkmepuzoéams — XUMHUYECKHAE  IPOLECCHI,
JeKallue B OCHOBE MPOMBIIIICEHHOTO TMOJYYEeHHUsI CEpHOM KHCIIOTHI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTH TMPEACTABICHUI 00 OOIMX HAYYHBIX MPUHIHUIAX U
AKOJIOTHYECKUX MPOOIeMax XUMHUECKOT0 MPOU3BOJICTBA;
coOpMUPOBAHHOCNG YMEHUSA XapAKMepUu308ams Xumuieckue peakyuu, iexcauwjue
8 OCHOB€E NPOMBIUIEHHO20 NOJIYYEHUS CEPHOU KUCTIOMbL, AMMUAKA, 00Wue HayuHble
NPUHYUNBL  XUMUYECKUX  NpPOU3800CM8;  YenecooOpa3HoCmov — NpPUMEHEeHUs
Heop2aHUu4ecKux eewecms 8 NPOMBbIUWIEHHOCMU U 8 Oblmy ¢ MOYKU 3PeHUs.
COOMHOWEHUS PUCK-NOIb3A;

16) chopmuposannocms  ymenuii nposooums BBIYHCICHUS C HCIOJIB30BAHUEM
MOHATHS «MAcCOBasl JIOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
MIPU XUMUYECKUX PEAKIINSIX, MACChl BEIIECTBA WM 00BhEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 yYACTBYIOUIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(deKTa peakiiniu Ha OCHOBE 3aKOHOB COXPAHEHUS MACCHI

BCIICCTB, IIPECBPAIICHNA U COXPAHCHUS S9HCPIUH,
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chopmuposanHocms ymenuss npogooUmMs pacuémsl: ¢ UCNONb308AHUEM NOHAMUU
«maccosas 005 8ewecmea 8 pacmeopey U «MOJIAPHAS KOHYESHMPAYUsLy, Maccol
gewecmea unu 00vEMa 2aza No U3BECMHOMY KOIUYECMB) 8euecmed, Macce Ui
00bEMY 00HO20 U3 YUACMBYIOWUX 6 DeaKyuu eeujecms; meniosoz2o d¢gexma
peaxkyuu; 3HayeHusi 6000POOHO20 NOKA3AMesi pAcmeopo8 KUCIOM U Weaodell ¢
U3BECHOU CMENneHblo OUCCOYUAYUU, MACCbl (00béMa, Koauyecmea eujecmea)
npooyKma peaxyuu, eciu 0OHO U3 UCXOOHBIX Geluyecms OaHO 8 8ude pacmeopa C
onpedeéHHol Maccogoll 0oieti pacmeopEéHHO20 eulecmea Ul OaHo 8 uzovimke
(umeem npumecu);, 001U BbIXO0A NPOOYKMA pearyuu;, O0O0bEMHBIX OMHOUEHULL
2a308;

17) cchopmuposannocme ymenuii cobarooams npasusa TOJNB30BAHUS XUMHYECKON
nocynoil u 1abopaTopHBIM OOOpYIOBAaHHEM, a TaKXKe MpaBuia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKIIMSIMHU TIO BBIMOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB;

18) chopmuposannocmes  ymenuti  nIAHUPOBAMb U GbINOJHAMbG — XUMUYCCKHH
IKCIIEPUMEHT (Pa3JIoKCHHE TIEPOKCHIA BOJOPOAA B MPUCYTCTBUH KaTajau3aTopa,
OTpe/IeTICHUEe CpeAbl PAcTBOPOB BEIIECTB C IOMONIBIO  YHHUBEPCATHHOTO
WMHIUKATOPA, BIUSHUC PA3INYHBIX (DAKTOPOB HA CKOPOCTh XUMUYCCKOW PEAKIIHH,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHBIE peakiuu Ha Ccyibdar-, kapOooHaT- U
XJIOPHU/I-aHUOHBI, HA KATHOH aMMOHHSI; PEIICHUE SKCIEPUMEHTAIbHBIX 3a7a4 IO
TemaM «MeTtame» U «Hemeramib»y) B COOTBETCTBHM C TMPABWIAMH TEXHUKHU
6e3omacHOCTH MpU 0OpaIIeHNH C BEIIECTBAMH H JIA0OPATOPHBIM 000PYyI0BAaHUEM,
npedcmaegnams PE3yNbTaThl XUMHUYECKOTO OKCIEpUMEHTa B (QopMme 3amucu
YpaBHEHUI COOTBETCTBYIOIIUX PEAKIHA U Hopmynupoeams BHIBOABI HA OCHOBE

3TUX PE3YyJIbTaTOB;
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cpopmMuposanHocms  YMeHUl: CamoCmosmenbHo NIAHUPOBAmMs U HPOBOOUMb
Xumuyeckuli  9KCnepumeHm  (npogedenue  peakyuili  UOHHO20  0OMeHa;
noomeepcoeHue  KaweCcmeeHHo20  COCMA8d  HeOpPeaHUYecKux  eujecms;
onpedeenue cpedvl pacmeopos8 8eulecms ¢ NOMoublo UHOUKAMOPO8, U3yyeHue
BIUAHUSL PA3IUYHBIX (DAKMOPO8 HA CKOPOCHMb XUMUYECKOU peakyuu, peuleHue
IKCNEPUMEHMANbHBIX  3a0ay  no memam «Memannoy u «Hememannoly) c
coO00eHUeM nPasul 0e30nacHo20 0OpaweHus ¢ ewecmaeamu U 1abopamopHbim
obopyoosanuem, @Gopmyauposams yYeib UCCIe008AHUs, NPeOCmasisams 8
PA3IU4HOU opme pe3yibmamvl IKCNePUMEHmMd, aHATUUPOBAMb U OYEHUBAMb
Ux 00CMOBEPHOCMb;

19) chopmuposannocme  ymenull  Kpumu4ecku — aHAIUIUPOSAMb  XUMHUYECCKYIO
UH(POPMAIIHIO, TIOJTyJ4aeMyto U3 pa3HbIX ucTouHnkoB (CMU, UaTepHeT U Ap.);

20) chopmuposanrocme VMeHuUll cobodamo npasuia IKOJIOTUYECKHU
11eJIeCO00Pa3HOT0 TOBENCHUS B OBITY W TPYAOBOH JAESITETBHOCTH B IEJAX
COXpaHEHHUSI CBOETO 3JI0POBbS M OKpY)KArOIIeH MPUPOIHON Cpelbl; OCO3HABATh
OIMAaCHOCTb BO3JICHCTBYSI HA )KUBBIE OPTaHU3MBI OITPEICIEHHBIX BEIICCTB, TOHUMAs
cMmbich ntokazaresns K (mpegenpHol JOMyCTUMOM KOHIICHTPALIMM ), HOACHAMb Ha
nprMepax CrocoObl YMEHBIICHUS W TPEJOTBPAICHUS UX BPEIHOTO BO3JICHCTBUS
Ha OpraHU3M YEJIOBEKa;

coOpMUPOBAHHOCIL YMEHULl. COON0O0ams npasuia NoJAb308AHUL XUMUYUECKOU
nocyoou u J1abopamopHuiM 0060py008aHUEeM, O00pAWeHUs C Beujecmeamu 8
COOMBEMCMBULU C UHCMPYKYUAMU NO BbINOJHEHUI) 1AO0PAMOPHBIX XUMUYECKUX
ONbIMOB, IKOJO2UHECKU UYenecooOpa3Ho2o0 NnogedeHus 6 Ovlmy u mpyooeou
0esimenbHOCMU 8 YelsX COXPAHEHUs C80e20 300pP08bsl, OKPYICAlouiel npupooHot
cpeovl U OOCMUIICEHUsl €€ YCMOUYUB020 pa3eumusl, O0CO3HAB8AMb ONACHOCHb
MOKCUYECK020 0eUCMEUsl HA HCUBbIE OP2AHUSMbL ONPEOENEHHBIX HEeOP2aAHUYECKUX

sewecms, nounumas cmoicn noxazamensn IlJJK (npedenvrnoti  donycmumou
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KOHYeHmpayuu), cpopmuposannocmo VMEeHULL: ocywecmsisimo
YeneHanpaegienHblil NOUCK XUMUYECKOU UHGOpMayuu 6 paziuyHblX UCHOYHUKAX
(nayunas u yuebHo-nayunas aumepamypa, CMHU, Hnmepuem u Op ), kpumuyecku

AHATUZUPOBATb XUMUYECKYIO UHpOopMayuto, nepepabamvléams eé u
UCNONIL308AMb 8 COOMEEMCMBUU C NOCMABNIEHHOU Y4ueOHOo 3a0ayeli

21) Ui OO0y4YaromMXCsi C OrPAaHMYCHHBIMH BO3MOXHOCTSMHU 3J0POBBSI: YMEHHE
OPUMEHSTh 3HaHHS 00 OCHOBHBIX JIOCTYNMHBIX METOJaX IO3HAHMS BEUIECTB U
XUMUYECKUX SIBJICHUIA;

22) 1St CHCTbIX U CIA0OBUASIIMX OOYYAIOIIHUXCS: YMEHHE HCIOJIb30BaTh Pelbe(HO
TOUEYHYIO cucTeMy oOo3HaueHuit JI. bpains mis 3anucu XUMHYECKUX (OPMYII.
PesynpraThl 0O0yueHus Ha 0a30BOM YpPOBHE OpPUEHTHPOBAHBI Ha OOIIYIO
(YHKIIMOHAIBHYIO ~ TPaMOTHOCTb,  MOJIy4YeHHE  KOMIIETEHTHOCTEH ISt
MOBCEJIHEBHOM JKM3HM U O00mIero pa3Butusa. Pe3ynbratel o00yueHuss Ha
yriayOia€éHHOM YpPOBHE OPHUEHTHPOBAHBI HA TMOJIyYEHHE KOMIIETEHTHOCTEH ISt
MOCJIE Y IOIIE N

npodeccroHaIbHON JAeATeIbHOCTH KaK B paMKax JaHHOM MpeIMETHOW 00J1acTH, TaK U

B CMEXXHBIX C HEW 00JIaCTIX.
COJAEPXAHHUE YYEBHOI'O IIPEIMETA «XUMM!SI»

10 KJIACC « OPTAHUYECKAS XUMMU» BA3OBBIA YPOBEHD

TeopeTnueckne 0CHOBbI OPraHNYeCKO XUMHUH

[IpenmeT OpraHMYECcKOM XWUMHHU: €€ BO3HMKHOBEHHME, PA3BUTHE M 3HAUYCHUE B
MOJYYEHUN HOBBIX BEUIECTB M MATEPUATIOB. T€OpUs CTPOCHUS OPraHUYECKUX
coenunennii A. M. bytnepoBa, e€ ocHOBHbIE mojoxkeHus. CTpyKTypHbIE (OPMYIIBI
OpraHUYeCKUX BemlecTB. ['oMonorus, nzoMmepus. XuMUYECKask CBSI3b B OPraHUYECKUX

COCANHCHUAX — OJMHAPHBIC U KPATHBIC CBA3H.
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[IpencraBienne o kiaccUpUKAMM OpPraHMYecKux BewecTB. HomeHnknaTtypa
OpraHMYecKUX COEIMHEHMM (CUcTeMaTHdeckas) M TpUBHAIbHbIE HA3BAHMS
BAKHEHUILNX MPEICTABUTENIEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIBHBIE ~ METOJBl M3Y4YEHHsI BEIIECTB W UX MPEBpALICHUN:
O3HAKOMJIEHHE ¢ 00pa3liaMy OPraHUYECKUX BELIECTB M MaTepHajaMy HAa UX OCHOBE;
MOJICIMPOBAHME MOJIEKYJ] OPraHWYECKUX BELIECTB; HAOJIOJEHUE U OIHCAHUE
JEMOHCTPALMOHHBIX OIBITOB 110 INPEBPALLICHUIO OPraHUYECKUX BELIECTB IIpU

HarpeBaHuu (TJIaBJIeHUE, OOYTJIMBaHUE U TOPEHUE).

Yriaesoxopoasl

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUN psajl. MeTaH U 3TaH — MPOCTeHIne
IPEACTaBUTEIN aJIKAaHOB: (PU3NUECKUE U XUMHUECKHUE CBOMCTBA (PEaKIMK 3aMeIeHUs
U TOPEHHUs), HAXOXKJECHUE B IPUPOJIE, MOTyUYeHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKUH psl. OTWIEH U TMPONWIEH —
POCTEHIIINE TPEICTABUTEINN AJIKEHOB: (U3UYECKUE U XUMUYECKHUE CBOMCTBA (peaKIuu
TUAPUPOBAHMS, TalOTCHUPOBAHUS, THApPATAIIMH, OKHUCICHHMS U MOJHMMEPHU3AIINHN),
MOJIy4€HUE U IPUMEHEHUE.

Ankanuensl. byramuen-1,3 wu MermnOyramueH-1,3: cTpoeHue, BaKHEHUIIHE
XUMUYECKHE CBOMCTBa (peakiusi mnoiuMmepusanuu). IlonyueHne CHHTETHYECKOIO
KayudyKa U pEe3UHBI.

AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJOTHYECKUN psAl. AIETHIEH —
MPOCTEUIITNI TIPE/ICTABUTEh ATKHHOB: COCTAaB, CTPOCHUE, (PU3UUECKIE M XUMUICCKUE
CBOMCTBa (peakluu TUJIPUPOBAHUS, TaJOTCHUPOBAHMS, THUJpATAllMd, TOPEHUs),
MOJIyY€HUE U PUMEHEHUE.

Apenbl. beH3oun: cocta, cTpoeHue, PU3nUecKue 1 XUMUYECKHE CBOMCTBA (peakiuu

raJloreHUpPOBAaHUS W HUTPOBAHMS), TMOJYYEHHE M MpUMeHeHue. Toayosi: cocTas,
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CTPOCHHUC, d)I/ISI/I‘-ICCKI/IC U XHUMHUYCCKHUE CBOMCTBA (DC&KHI/II/I TAaJJOIrCHUPOBAHUA H

HI/ITDOBaHI/ISI) MOJYYCHUE M NMPUMEHEHUE. TOKCUYHOCTh ApCHOB. I'eneTuueckas cBsI3b

MEXTy YTJIEBOJOPOAAMH, MIPUHAJICIKAIINME K Pa3TUIHBIM KIacCaM.

[IpupoHbIe UCTOUYHUKH YTIAEBOIOPOAOB. [IpupoaHbIil ra3 U momyTHBIE HEPTIHBIC
razel. Hedtpb u e€ mpoucxoxaenue. CriocoObl mepepaboTku HedTHU: MEeperoHka,
KPEKUHT (TepMUYECKU, KaTaTUTHUECKUN ), mupou3. IIpoaykTel mepepadoTku HEPTH,
UX MPUMEHEHHE B TPOMBIIUICHHOCTH U B ObITy. KaMeHHBIN yroyib W MPOAYKTHI €T0
nepepadoTKH.

OKCIIEPUMEHTAIbHBIE METOABl HM3y4YCHHUS BEIIECTB W WX IPEBpAIICHUM:
O3HaKOMJICHHE ¢ 00pa3iaMu MIaCTMACC, KAydYyKOB U PEe3UHbI; KouteKinu «HedTe» u
«YTONbY; MOACIMPOBAHWE MOJIEKYJI YTIIEBOJOPOIOB W TaIOT€HOTPON3BOIHBIX;

IMPOBCACHUC Hp&KTH‘IGCKOfI pa6OTI>II IMOJIYYCHHC 3TUJICHA U U3YUYCHHC CT'O CBOMCTB.

PacuéTHble 3agaun

Brluncnenus mo ypaBHEHMIO XHUMHUYECKOW peakiuu (Macchl, 00béMa, KOJUYECTBA
HCXOJTHOTO BEIIECTBA WJIM MPOJYyKTAa PEAKIMU 110 H3BECTHBIM Macce, 00BEMY,

KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WU MPOJYKTOB PEAKIINN ).

Kucaopoaconep:kammue opranndeckne coeTmHeHHs

[IpenenbHbIE OTHOATOMHBIC CIIUPTHI. METAaHOM M 9TAHOJI: CTPOCHHE, HU3HUECKHUE U
XUMUYECKHE CBOMCTBA (PEaKUUU C aKTUBHBIMU METAaJIaMH, TaJOr€HOBOIOPOJAMH,
ropeHue), npuMeHenne. BogopoHbie CBA3U MEXKy MOJIEKyIaMu cupToB. JleiicTBue
METaHOJIa ¥ ATAHOJIA HA OPTraHU3M YEJIOBEKA.

MHoTOaTOMHBIE CIIUPTHI. DTHJICHTJIUKONIb U TIHMICPUH: CTpOeHUE, PU3NYECKHE U
XUMUYECKHE CBOMCTBA (B3aMMOJICICTBUE CO IIETOYHBIMU METANIAMH, KaueCTBEHHAs
peakiusi Ha MHOI0aTOMHbIE CIIUPTHI). [lelicTBue Ha opraHu3Mm uenoBeka. [Ipumenenue

rIMOocpruHa U OTUICHITIMKOJIA.
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®deHo: CTpoeHNe MOJIEKYIbI, (PU3HMUECKHe U XUMUYECKHUE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue gpenona.

Anprerunbl U KeToHbl. DopManbIeTu, aleTalbJIeTU: CTPOCHNUE, HU3NUECKUE H
XUMHAYECKHUE CBOWCTBA (pEaKUMH OKHCIEHUS M BOCCTAHOBIICHUS, KadeCTBEHHBIC
peaxIum), IoJydeHUEe 1 MPUMEHECHHE.

AI_[eTOHC CTPOCHMUC, d)I/IBI/I‘IeCKI/Ie 1 XMMHUYECKHE CBOMCTBA (DeaKI_II/II/I OKHCJICHHUA U

BOCCTaHOBHeHI/IH), IIOJIYYCHHUC U TPUMCHCHUC.

OnHOOCHOBHBIE TIpe/e/ibHbIE KapOOHOBBIE KHUCIOTh. MypaBbuHAs W YKCyCHas
KHUCIIOTBI: CTpOCHUE, (U3MYECKUEe M XUMHUUYECKHE CBOMCTBA (CBOWMCTBa, oOuIME s
KJlacca KUCIIOT, peakius dTepupuKaIum), moiayuyeHue u npumenenne. CreapuHoBas u
OJICMHOBAsl KHUCJIOThI KaK MPEJICTABUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblla Kak
COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

Crnoxxnble 3Qupbl Kak MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MaApoNH3 CIIOXKHBIX
a¢upos. Kupsl. ['uaponus xxupos. [Ipumenenue xupoB. buonornueckas poiib KUPOB.

VYrneBoasl: cocTaB, KiacCU(UKAIMSA YIJIEBOAOB (MOHO-, AW- U TOJHUCAXAPHIIbI).
I'moko3a — mpocTedmmii MOHOcaxapuJ: OCOOCHHOCTH CTPOSHHSI MOJICKYJIHI,
dbu3uvecKkue U XUMHYECKHE CBOMCTBa (B3amMmojeicTBue ¢ ruapokcuaom meau(ll),
OKHCJICHHE aMMHA4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBIIeHHE, OpOKEHUE
TJIFOKO3bI ), HAXOXK/IEHUE B MIPUPOJIE, MPUMEHEHHE, OMOJIOTHYECKas POJIb.
dotocuHTe3. pyKTO3a KAK U30MEP TIIFOKO3BI.

C&X&DOB& — OPEACTABUTCIIb JMCAXapHuAO0B, THAPOJIN3, HAXOXACHHC B ITPHUPOJAC KU

OPUMCHCHHC.

KpaxmMan wu uemntono3a kak mnpupoaHbie noiduMepbl. CTpoeHue Kpaxmana u
uemttono3bl.  dusnueckue W XMMHYECKHME CBOWCTBAa Kpaxmana (THIpOJIU3,

KaueCTBEHHAsl PEAKIUs C HOJIOM).
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DKCIepUMEHTAJIbHBIE METO bl U3YUCHHUSI BEIIECTB U UX MPEBPAIllCHUN: TIPOBEACHUE,
HaOJIOJICHUE U OINHKCAaHHE JIEMOHCTPALIUOHHBIX OIBITOB: TOPEHHE CIHUPTOB,
KaueCTBEHHbIE PEaKI[Md OJHOATOMHBLIX CIHUPTOB (OKHCICHHE JTaHOJa OKCHIOM
Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHUCTBHE TJHUIIEPUHA C THAPOKCHUIOM
Menu(Il)), anpnernnoB (OKHUCIEHHE aMMHA4YHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom Menu(ll), B3aummoneiicTBUE Kpaxmana C HOAOM); IPOBEICHUE
IPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuéTHble 3agaun

Borumciennst mo ypaBHEHHIO XMMHUYECKOUM peakuuu (Macchl, 00bEMa, KOJIUYECTBA
UCXOJHOrO BEIIeCTBAa WJIM MPOAYKTa pEaKIMH [0 HU3BECTHBIM Macce, 00bEMY,

KOJINYCCTBY OJHOT'O M3 UCXOIHBIX BCIICCTB UJIU IIPOAYKTOB peaKIII/II/I).

A3oTcoep:Kaie Opranuvdeckue coeInHeHnsI

Amunpl. MeTHIaMUH M aHWJIMH: COCTaB, CTPOCHHE, d)I/ISI/I‘IeCKI/IC H XUMHYCCKHC

CBOMCTBA (FODGHI/IG., B3aMMOJICCTBHUE C BOAOU U KI/ICJIOTaMI/I).

AMUHOKHUCTOTHI Kak aM@oTepHble OpraHuyeckue coeauHeHus. Dusznueckue u
XUMUYECKHE CBOWCTBA aMHHOKUCIOT (HAa TMpuUMepe TIuUUHA). buonormueckoe
3HAYEHHUE aMUHOKUCIOT. [lenTuapb.

benku kak npupoIHbIE BEICOKOMOJIEKYJIIPHBIE cOeInHEHM. [ lepBruHas, BropuuHas
U TpeTUYHas CTPYKTypa O€NKoB. XHWMHYECKHE CBOWCTBAa OCJIKOB: THAPOIH3,
JieHaTypaIus, KaueCTBEHHBIE PEeaKINy Ha OCIKH.

DKCTepUMEHTAILHBIE METObI M3YUCHHUSI BEIIECTB U MX MPEBPAIICHUI: HaOTI0eHIE
1 OMNHUCaHUE JEMOHCTPAIMOHHBIX OMNBITOB: JAeHATypalus OEJKOB NMPHU HarpeBaHHH,

IIBETHBIE PEaKIUU OCJIKOB.
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BbicokoMoJieKy IsipHbIe COeIUHEHUSs

OCHOBHBIE TOHATHS XUMHUHU BBICOKOMOJEKYJSPHBIX COEIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALUU, CPEAHSS MOJIEKYJspHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEJUHEHUN —
MOJIMMEPHU3ALIMS U TIOJTUKOHACHCAIHS.

IInacTMacchl (HOJII/IBTI/IJIGH, OJUIIPONMJICH, ITOJIMBHHUWIIXJIOPHI, HOJII/ICTI/IDOJ'I).

HatypanbHbBIM M CHUHTETHMYCCKME KAY4YKHU (6VT&IIPI€HOBBII>1, XJIODONIPECHOBLIA U

HSOHDeHOBBIﬁ). BosiokHa: HaTypaJibHbBIE (X.TIOHOK, MepcCTh, H_IéJ'IK), HCKYCCTBCHHBIC

(aIIGTaTHOG BOJIOKHO, BI/ICKOBa), CUHTCTHUYCCKHUC (KaHDOH )41 J'IaBCElH).

OKCIepUMEHTAJIbHBIE ~ METOJbl HM3Y4YeHHUS BEIIECTB W HMX IPEBPAIICHUI:
O3HAaKOMJICHHE C oOpasllaMu MPUPOJIHBIX M HCKYCCTBEHHBIX BOJIOKOH, ILJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBSI3H

Peanuzanus MeXnpeaMEeTHBIX CBS3€l MpU M3y4eHUM OpraHuydeckoi xumuu B 10
KJIACCe OCYIIECTBIIACTCS UY€pe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
NOHSITUM, TaK W TOHSATUHN, SBISIONIUXCS CHUCTEMHBIMU JJIs OTIEJBHBIX MPEIMETOB
€CTECTBEHHOHAYYHOTO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYYHBIC TIOHITHS: SIBJICHUE, HAYYHBIN (aKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaIIU3, CUHTE3, KJIacCU(UKAIIH, IEPUOTUIHOCTD, HAOIIOJICHUE, U3MEPEHNE,
AKCHEPUMEHT, MOAECIHPOBAHUE.

®usnka: Matepus, SHEPrusi, Macca, aToM, HJIEKTPOH, MOJEKYJa, SHEPreTUUeCKui
YPOBEHb, BEIIECTBO, TEJNO, O0BEM, arperaTHoe COCTOSHHE BEIIeCTBa, (PU3NUYECKUE
BEITUYHMHBI U €IUHUIIBI UX U3MEPEHUS.

buonorusi: knetka, opraHusM, Owocdepa, OOMEH BEMIECTB B OpraHU3ME,
dboToCHHTE3, OHOJIOTMYECKH aKTUBHbIC BellecTBa (OCNKH, YrIEBOABI, KUPHI,

(dbepMeHTHI).
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['eorpadusi: muHepanabl, TOpHBIE MOPOJbI, TMOJIE3HBIE KMCKOMAEeMble, TOIUIUBO,
pECYPCHI.

TexHonorus: NUIeBbIe NPOAYKThI, OCHOBBI PAIIMOHAIBHOTO MTUTAHUSA, MOIOILIAE
CpEICTBa, JICKAPCTBEHHBIE U1 KOCMETUYECKHE IIPENapaThl, MAaTEPUAIBI U3

HMCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.
10 KJIACC «OPTAHUYECKAS XUMMS» YIJTYBJEHHBI YPOBEHD

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHUHU

[Ipeamer u 3HaYeHUE OPraHUYECKOW XMMHUHU, TPEJICTABICHHE O MHOT000pa3uu
OPraHUYECKUX COCAUHCHUH.

DJEKTPOHHOE CTPOCHHME aTOMa YIJIepojia: OCHOBHOE M BO30YKIEHHOE COCTOSIHUSI.
BasieHTHBIE BO3MOKHOCTH aTroMa Yriepoja. XHWMHYECKas CBS3b B OpPraHUYECKHUX
coeMHEeHUAX. Tumel THOPUAM3AIMU AaTOMHBIX OpOuTanell yriaepona. MexaHU3MBI
o0pa3oBaHus KOBAJICHTHOW CBSI3M (OOMEHHBIM W JOHOPHO-aKIENTOpPHBIN). Turmbl
NepEeKpPhIBAHMS aTOMHBIX OpOuTaieit; o- u n- cBa3u. OauHapHas, ABOMHAs U TpoHas
cBsi3b. CrocoObl pa3phiBa CBA3€H B MOJIEKYyJaX OpraHMYecKux BemiectB. [loHarue o
CBOOOJIHOM pajiikaie, Hykieoduie u anekTpodue.

Teopust crpoeHus opraHuyeckux coequuennii A. M. BytinepoBa u coBpeMeHHbIE
MPEACTABICHUS O CTPYKTYpE MOJEKYyJ. 3HAUEHUE TEOPUU CTPOEHHUS OPraHUYECKHX
coenuHeHU. MomneKyysipHble U CTPYKTypHbIe (GopMynbl. CTpyKTypHBIE (OPMYIIBI
pa3IMYHBIX BUJIOB: pa3BEPHYTasi, COKpALEHHAsl, CKEJICTHAs.

N3omepus. Buasl nzoMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.

OnekTpoHHbIE Y3 (PEKTHI B MOJIEKYJIaX OPTaHUYECKUX COETUHEHHUI (MH1YKTUBHBIN U

Me30MepHBIN 3P heKThI).
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[IpencraBienne o kjaccupuKauuum opraHudyeckux BemiecTB. llondaTtue o
¢yHkumoHanbHOM rpynne. ['omonorus. I'omonoruueckue psiabl. CucreMaruyeckas
HOMeHKIatypa opranudeckux coeauHenuid (IUPAC) u TpuBHaibHBIE Ha3BaHUS
OTJACJIbHBIX IIPEACTABUTEIICH.

OcobenHoctu U KJ1accupuKamus OpraHUYeCcKuX peaKkuui.
OKHUCIUTENIBHOBOCCTAHOBUTEIBHBIE PEAKIIUU B OPTAHUYECKON XUMUHU.

OKCIEpUMEHTAJIBHBIE  METOJbl HM3Y4YEHHsS BEIIECTB M MX IPEBPALLCHUI:
O3HaKOMJIEHHE C 00pa3laMy OpraHMYEeCKUX BEIIECTB U MaTepualaMu Ha UX OCHOBE;
OMBITHl TO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHuW (IJIAaBJICHHE,
oOyrIuBaHWE M TOPEHHE); KOHCTPYUPOBAHUE MOJENEd MOJEKYJ OpPraHuYecKHUX
BEILIECTB.

YriaeBogopoabl

Anxanbl. ['oMonorudeckui psig ankaHoB, oOmias ¢opMylia, HOMEHKJIATypa H
u30MepHs. ONEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJI aJKaHOB,

sprubpuausanys  aTOMHBIX — opOMTaneil  yriepoja, G-cBi3b. KoH(opMepsl.

dusnyeckue CBOUCTBA aJIKAHOB.
XUMUYECKHME CBOMCTBA  aJIKaHOB: pEAKIHUM  3aMEIICHHUS, H30MEpHU3alllH,

JNETUIPUPOBAaHUS, LUKIM3ALUK, NUPOJN3a, KPEeKuHra, ropenus. llpeacrasieHue o

MEXaHU3ME PEeaKUMK PaJUKAILHOTO 3aMEIICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTYyYEHHS] 1 TPUMEHEHHUE AJIKAHOB.
[Huknoankansl. OOmas Qopmyna, HOMeHKIaTypa U uzoMepusi. OcoOEHHOCTH
CTPOCHHSI U XUMHUYECKUX CBOMCTB MajbIX (LMKJIOMPOIAH, IUKIOOYTaH) U OOBIYHBIX
(UMKIIOTIEHTaH, MUKIOTEKCaH) IUKIoankaHoB. CrnocoObl MOMy4YeHUsT U MPUMEHEHUE
LMKJIOAJKaHOB.
Ankenbl. ['oMojormyeckwii psja  ajakeHoB, oOmias ¢opmyrna, HOMEHKIATypa.

DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOECHHE MOJIEKY] aIKEHOB, SP THOpHAN3aLUs
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aTOMHBIX oOpOuTalie yriepoaa, G- U 7- CcBA3U. CTPyKTypHas U TE€OMETpHUUecKas
(uuctpanc-) nzomepusi. Gusnyeckne CBOMCTBA AIKEHOB.
XHUMUYECKHE CBOMCTBA: PEAKIIUU MTPUCOCIMHEHHNS], 3aMEILICHUS B O.-TIOJIOKEHUE TIPU

JIBOMHOM CBSI3H, IOJIMMEPU3ALUU U OKUCIIeHUs. [IpeAcTaBaeHre 0 MEXaHU3ME PEAKIIUU

anekTpoduiIbHOro npucoenuuenud. [Ipasuiio MapkoBHUKOBA.

KauecTBeHHBIC PCaKI Ha I[BOfIH}’I-O CBs3b.

Crioco0b1 MOJYyUYCHUA U IPUMCHCHUC AJIKCHOB.

AJIKaJII/IeHBI. KJIaCCI/I(i)I/IKaI_[I/ISI AJIKaANCHOB (COHpSI)KéHHBIe, HN30JIMPOBAHHBIC,

KyMyiaupoBaHHbIe). OCOOEHHOCTH SJEKTPOHHOTO CTPOEHUS U XUMHUUYECKUX CBOMCTB
CONpsDKEHHBIX AUEHOB, 1,2- u 1l,4npucoegunenue. Ilonmumepusanus conpsKkEHHBIX
nueHoB. CriocoObl TOJTyYeHUs U PUMEHEHUE alTKaIUEHOB.

Anxunbl. ['oMonoruueckuil psii aJkuHOB, oOmias ¢opMmyrna, HOMEHKJIATypa U
U30MepHUsl. OJEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl AQJIKUHOB,
Sprudpuan3aIus aTOMHBIX opouTasiel yriaepoa. @uznyeckue CBOWCTBA aJTKUHOB.

XHUMHUYECKHE CBOICTBA: PEAKIIUU NPUCOECTUHEHUS, TUMEPU3ALINHI U TPUMEPU3ALINH,
OKHCJIeHUsI. KHCIOTHBIE CBOWMCTBA alKMHOB, MMEIOIINX KOHIEBYIO TPOMHYIO CBA3b.
KauecTBeHHBIE peakiui Ha TPOWHYIO CBS3b.

Cnioco0bI OTy4YeHHUS ¥ IPUMECHEHHUE aTKUHOB.

ApoMatuueckue yrieBoAoponbl (apeHsl). ['oMonorudeckuii psijg apeHoB, oOImias
dbopMya, HOMEHKJIATypa U U30MEpHs. DIEKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOCHUE

MOJICKYJIbI OeH30:1a. HDaBI/IJ'IO ApOMaTH4YHOCTH, IIPUMCPBI ApPpOMATHYCCKHNX

coenuHeHn. Guznyueckue CBOMCTBA apEHOB.

XUMHUUEeCKHE CBOMCTBA OCH30JIa W €ro T'OMOJIOTOB: pCakiuyn 3aMCIOICHUA B
OCH30JIbHOM KOJIbLIC MW YIIICBOAOPOAHOM paaWKaJIC, PpCaKnuy IIPUCOCAMHCHUA,

OKHCJICHHUC TroOMOJIOTOB OeH3oJ1a. IIpexacraBieHue (0) MEXaHU3ME  pPEaKIUM

anekTpoduabHoro 3amenieHus. llpencraBienne o0 OpPUEHTUPYIOIIEM JACHCTBUM
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3aMmecTuTeNel B OEH30JbHOM KOJIbLIE Ha NpPUMEPE aJIKWIbHBIX PpPaJUKaIIOB,
KapOOKCUIIbHOM, TUAPOKCUIIHON, aMUHO- U HUTPOTPYIIIbI, aTOMOB T'aJIOT€HOB.
Oco0eHHOCTH XUMUYECKUX CBOMCTB cTuposia. [lonmumepusanus ctupona.
CriocoObl OJTy4YeHHs ¥ IPUMEHEHNE APOMATHUYECKUX YTII€BOJOPO/IOB.
[Ipupoansiii ra3. [lonytHeie HedTsAHbIE Ta3bl. HedTh 1 €€ npoucxoxaeHue.

Kamennslii yrosib v mpoaAyKThI €ro nepepadoTKu.

CnocoObl  mepepaboTKM  He(dTHU:  TMEpPEeroHka, KPEeKUHI  (TepMHUYECKUH,
KaTtajauTuieckuit), pudopmunr, nuponus. I[Iponykrbl nepepaboTku HepTH, HX
NpUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

I'eneTuueckas cBs3b MCIKAY pa3IMUHBIMHA KJIaCCaMU YIIJICBOAOPOAOB.

QHGKTPOHHOC CTPOCHHUC raJIOrCHIIPONU3BOAHBIX YTJIeBoOAOpOa0B. Peakiiuu

3aMCIICHUA rajorctHa Ha TUAPOKCOIpYyIILy, HUTPOI'PVIIILY, NUAaHOT'PVYIIITY,

AMHWHOTI'PVIIITY. I[eﬁCTBPIG Ha TaJIOT'CHIIPOU3BOAHBIC BOAHOI'O U CIITMPTOBOI'O paCTBOpPA

IIETOYH. BSaHMOHCﬁCTBHC AUTAJIOTCHAJIKAHOB C MAaroucM MW IITMHKOM. [lonstue o

MCTAJJIOOPIraHUYCCKUX COCAMHCHUAX. Hcnons3oBanue raJIOrCHIIPONU3BOJHBIX

yTII€BOAOPOJIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPTAaHUUECKHUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METOJIbI U3YYCHUS BEIIECTB U MX MPEBPAICHUIA:: U3yuyeHUe
(¢u3MUecKrX CBOWMCTB YIJIEBOJAOPOAOB (PacCTBOPUMOCTH), KAUECTBEHHBIX pEaKINi
YTIEBOAOPOIOB PA3INYHBIX KJIACCOB (0OecIBeYMBaHNE OPOMHOM WIJIM MOIHOM BOJIBI,
pacTBOpa TNiepMaHraHata Kajius, B3aUMOJACHCTBHE alleTWIeHAa C aMMHA4YHbIM
pactBopoM okcuja cepebpa(l)); kauecTBeHHOE OOHAPYKEHUE YTIEPOa U BOJAOPO/A B
OpraHWYEeCKUX BEUIECTBAX; IOJyYEHHUE OTWIEHA M HU3YYEHHUE €ro CBOWCTB;
o3HakomyeHHe c KoymekmusamMu «HedTe» u «Yromb», ¢ oOpasliaMu IIacTMAacc,
KaydyKOB W  PE3UHbI,  MOJEIUPOBAHUE  MOJIEKYJ]  YIJIEBOJOPOJAOB M

raJIOrCHIIPONU3BOJHBIX YITICBOAOPOIOB.
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Kucaopoaconep:xkamnue opranndeckKue coeJHHEHHU

[IpenenbHBIe 0OHOATOMHBIE CIUPTHI. CTpOCHUE MOJIEKYIN (Ha MPUMEpPE METaHOoIa U
sTaHona). l'omonoruueckuil psia, obmas ¢opmyrna, U30MepHs, HOMEHKJIaTypa u
knaccudukanusa. Gusnueckne CBOMCTBA MPEASTbHBIX OJJHOATOMHBIX CITUPTOB.

Bonopoansie CBsI3U MEXKy MOJIEKYJIaMU CIIUPTOB.

XHUMHUUYECKHUE CBOMCTBA: peakuu  3aMCIICHUA, JOCTUAPATAIUNA, OKUCJICHUA,

BSaHMOHeﬁCTBHC C OPraHN4YCcCKUMHN U HCOPTAHNUYCCKUMU KUCIIOTAMH. [IpeacraBieHue

0 MEXaHHU3ME pPEaKILUM HVKJ'ICOd)I/IJ'IBHOFO 3aMCIIICHUA. KauecTBennas peaknuAaA Ha

OJTHOATOMHBIC CHHPTHL. JleliCTBME 3TaHOJIa M METaHOJa Ha OPraHM3M YeJIOBEKa.
CriocoObI IOJTyYeHHS M IPUMEHEHNE OJTHOATOMHBIX CITUPTOB.

[Tpocthie 3¢upsl, HOMEHKIaTypa W wu3oMepus. OCOOCHHOCTH (QU3HYECKHX U
XUMHAYECKUX CBOHCTB.

MHOroaroMHble CHUPTHI — OSTWICHIIUKOIb W TiulepuH. Du3ndeckne u
XHUMHAYECKNE CBOWCTBA: PEaKIMU 3aMEIICHHUs, B3aUMOJICHCTBUE C OPTaHUYECKHUMH U
HEOPTaHWYECKUMH KUCJIOTaMH, KaueCTBEHHAs peaKIHs Ha MHOTOATOMHBIC CITUPTHI.
JleiictBue Ha opraHm3M dejoBeka. CrocoObl TIONyYeHUS W TPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3AUMHOE BIUSHUE THIPOKCOTPYIIIHI M OCH30JIbHOTO
anpa. Ouzndeckue cpoiictBa (henona. OCOOCHHOCTH XUMHUYECKHX CBOMCTB (eHoIa.
KauectBennbie peakimu Ha (peHon. TokcuunocTs (denoma. CrnocoObl MOMyYeHUs: U
npuMmeHeHue ¢penona. GenondopmanbaeruaHas cMoa.

KapOoHunbHbIE COCTUHEHUS — albJETHIbl M KETOHBI. JJIEKTPOHHOE CTPOCHUE
KapOOHWJIbHON Tpynmbl. ['oMonornyeckne psasl albIeTHIOB W KETOHOB, OoOIIas
dbopmyna, nzoMepusi 1 HOMEHKIaTypa. OU3ndecKue CBOMCTBA albJACTHIOB U KETOHOB.

XVWMHWYECKHE CBOWCTBA AQIBJIETHAOB M KETOHOB: PEAKIIUU MPUCOCTUHEHUS.

HDGI[CT&BJ'ICHI/IC 0O MCXAaHU3MC DeaKHI/Iﬁ HVKJ'ICOd)I/IJ'IBHOFO OPUCOCANHCHMNA .
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Oxucnenue anpaerui0B, KAYeCTBEHHbIE PEAKIUU Ha allbAeTuAbl. CIIOCOOBI MOJTYYEHUS
Y IPUMEHEHUE aJIbJIETUI0B U KETOHOB.

OZNHOOCHOBHBIE TIPEJENbHbIE KApOOHOBBIE KUCIOTBL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KHUCIOT. M3omepust u HomeHkinaTypa. dusnveckue cBoiicTBa
OJIHOOCHOBHBIX TMPEAENIbHBIX KAapOOHOBBIX KHUCIOT. BOIOpOIHBIE CBA3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCIIOT.

XUMHUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, pEaKIMsl dTepUPUKALINU, PEAKIIUH C
y4acTHEM YTIIEBOJOPOAHOIO paguKaa.

Oco0eHHOCTH CBOMCTB MYypaBbHUHOM KUCIIOTHI.

IlonsTue o IMPOU3BOAHBIX Kap6OHOBBIX KHCJIOT — CJIOXKHBIX 3(1)I/Ian, aHTrunjpuaax,

TaJIOrCHaHTHAPHUAaX, aMuJ1aX, HUTPpHUJIaX.

MmuorooOpa3ue kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HENpENETbHBIX U
apoOMaTUYECKUX KapOOHOBBIX KUCIOT, TUKAPOOHOBBIX KHUCIIOT, THAPOKCUKAPOOHOBBIX
kucnor.  IlpencraButenu — BhICHIMX ~ KapOOHOBBIX  KHCJIOT:  CTE€apUHOBAS,

[MaJIbMUTHUHOBAsA, OJCHUHOBAasA, JIMHOJICBAA, JIMHOJICHOBA]d  KHCJIOTHI. Crioco0b1

MOJIYYEeHUS U IPUMEHEHNE KapOOHOBBIX KUCJIIOT.

Cnoxuesie 3¢dupsl. ['oMmonoruueckuit psg, obOmas dopmyna, H30MepUs U
HOMeEHKJIaTtypa. DPu3ndecknue W XUMHYECKHE CBOMCTBA: THIPOJIW3 B KHCJIOHW M
IIEJIOYHOU CpeTIe.

Kupst. Ctpoenue, pusznyeckrue 1 XMMUYECKHIE CBOMCTBA KUPOB: THAPOJIU3 B KUCIIOM
u menoyHor cpene. OCOOCHHOCTH CBOWMCTB JKHPOB, COJEPIKAIIUX OCTaTKU
HENPEAEbHBIX )KUPHBIX KACIOT. JKUPBI B IPUPOLE.

Mpbu1a Kak cOJu BBICIIMX KapOOHOBBIX KUCIIOT, UX Mololee aeictBue. [lonsatue o

cuHTeTHYeCKNX MOoronmx cpeacreax (CMQC).

OO6u1as xapakTepuCTUKa YTIIEBOIOB.

Kinaccudukanus yriieBoaoB (MOHO-, TU- U TIOJIUCAXAPHU/IBI).
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MoHocaxapuabl: TJI0KO3a, (pPyKTO3a, TrajlakTo3a, pubo3a, Je30K- cupubdosa.
DuU3nUEeCKUEe CBOMCTBA U HAXOXKJICHUE B IIPUPOJIE.

dorocunTes. Ontnueckas nzoMepus. Koapuaro-rienHass TayToOMeEpUs HA MPUMEDE

MOJICKYJIBI TIIOKO3bI, IIPOESKIIUH Xeyopca, O, B ~-aHOMEPBI TIIIOKO3EL.

XUMHYECKUE CBOWCTBA IJIFOKO3bI: PEAKIUU C YYACTUEM CIIMPTOBBIX U AIBIACTUIHON
TPYIII, CIIUPTOBOE U MOJIOYHOKHUCIIOE OpoxkeHue. [I[puMeHeHune ritoKo3bl, €€ 3HaUeHHe
B JKU3HEICSATEIbHOCTH OpraHu3Ma.

Jucaxapunapl: caxapo3a, MaJlbTO3a U JlakTo3a. BoccraHaBiMBawoue U
HEBOCCTaHaBJIMBAIOMKE Jucaxapuabl. ['maponu3 pucaxapunaoB. Haxoxaenue B
pUPOJIE U IPUMEHECHHUE.

[Tonucaxapuabl: Kpaxmaj, TJIUKOTeH M 1eiuosio3a. CTpoeHHe MaKpOMOJEKYI
Kpaxmasa, INIMKOTeHa U LEeJUIr0JI03bl. PU3NYECKUe CBOMCTBA Kpaxmasa U LEJUII0II03bI.
XHUMUYECKHE CBOMCTBA KpaxMayia: THAPOJINA3, KA4eCTBEHHAs pEaKLUHUs C HOIOM.
XVMHUYECKHE CBOMCTBA LIEIUTIOI03bI: TUAPOIIU3, MOIyYeHHE 3(PUPOB HETOI03bI.
[TonsiTue 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIETK).

OKCIEpUMEHTAIIbHBIE ~ METOJbl HM3YYEHHsS BEUIECTB W WX NPEBpallCHUN:
PacTBOPUMOCTh PA3JIUYHBbIX CHUPTOB B BOJE, B3aUMOJCHCTBUE 3TAHOJIA C HATPUEM,
OKHCJICHUE ITUJIOBOIO CIMPTa B AJIBJAECTHJA HA PACKAIEHHOW MEIHOM IPOBOJIOKE;
OKHCJIEHWE ATUJIOBOTO CHUPTA JIUXPOMATOM Kaius (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUATIOB); KauyeCTBEHHbIE pEaKIUU Ha ajdpAeruabl (C THUAPOKCUAOM
muammuHcepeopa(l) u ruapoxcuaom mean(Il)); peakmus rouneprHa ¢ TUAPOKCUIOM
Menu(Il); xumuyeckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTBI; B3aMMOJICUCTBUE
pacTBopa rioko3bl ¢ rujgpokcunoM meau(ll); B3aumoaencTBre Kpaxmanaa C HOJOM;
pElIeHNE YKCIIEPUMEHTANBHBIX 3a/1a4 1Mo TeMaM «CrupTel U heHonb». «KapOoHOBBIE

KUCIOTHI. CloXXHBIE 3PUPHD.
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A3oTcoaep:Kkaniue OpranHmyeckue coeJMHeHust

AMUHBI — OpraHMyYecKkue MpOU3BOJHbIE ammuaka. Kiaccuukanuss amMuHOB:
anudaTuyecKkue U apoMaTUYeCKue; NEPBUYHbIE, BTOpUYHbIE U TpeTuuHble. CTpoeHue
MoJIeKyJ, oOmas Qopmyna, u3oMepus, HOMEHKIaTypa U (U3MYECKHUE CBOMCTBA.
XuMHUYecKoe  CBOMCTBa  anuMdaTUyecKuX  aMHHOB:  OCHOBHBIE  CBOICTBA,
ANKWIMPOBAaHUE, B3aUMOCHCTBUE MEPBUYHBIX AMUHOB C a30TUCTOM kucioToi. Conu
ANKUJIAMMOHHS.

AHUIMH — TpeACTaBUTENb aMUHOB apoMaruyeckoro psaa. CTpoeHue aHWIIMHA.
B3aumHoe BiMsiHHME TPy aTOMOB B MOJIeKyJie aHWIMHA. OCOOCHHOCTH XUMUYECKHUX
cBOICTB aHmwIMHA. KauecTBeHHbIE peakliui Ha aHUJTUH.

CrniocoObl moy4yeHus ¥ IpuMeHeHue anudaruyeckux aMmuHoB. [lonydyenue anuanHa
U3 HUTPOOEH30Ia.

Amunokucnotsl. Homenknatypa u  wusomepus. OTnenbHble IPEICTaBUTENN

O0aMUHOKHUCIIOT: TJIMIWH, aJIaHWH, d)eHI/IJ'IaJ'IaHI/IH, CCPpHUH, TJYTaMHWHOBAA KHCJIOTA,

JIJU3WUH, ITHMCTCHUH. OnTtuueckas H30MEPHUA  aMHUHOKHCIIOT. D-u L-aMHMHOKHCJIOTEI.

dus3nyeckre CBOMCTBA aMHUHOKHCIOT. XHMHYECKHME CBOMCTBA aMHUHOKHCIOT Kak
aM(OTEepHBIX OPTAHMYECKUX COCAMHEHUN, peaKIys MOJUKOHICH AU, 00pa30BaHUe
nenTuaHON CBs3u. buonorndeckoe 3HaYyeHHE AMUHOKHUCIOT. CHHTE3 W THAPOJIN3
MEOTHIOB.

benku kak nmpupoaubie noauMepsl. [lepBrudHas, BTOpUYHAsS U TPETUYHAS CTPYKTypa
OCeNMKOB. XHMMHYECKHE CBOWCTBA OCIKOB: THIAPOJW3, JCHATYypallvs, KadeCTBEHHBIC
peaxiuy Ha OeJKH.

[lousTne 00 A30TCOACPKAINNX T'CTCPOLNKITNYCCKNX COCIMHCHUAX.

HI/IDI/IMI/II[I/IHOBBIC N TNYPHUHOBBLIC OCHOBAHMI. HVKJ'IGI/IHOBBIC KHMCJIOTBI. COCTAaB,

CTPOEHUE U OMOJIOTHUECKAS POJIb.
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OKCIIEpUMEHTAIbHBIE METObI U3YUYEHHUS BEIIECTB U UX IIPEBPALLICHNN: PACTBOPEHNE
OeJIKOB B BOJIE; JIeHaTypalysl OEIKOB IPU HarpeBaHUU; IIBETHbIE PEAaKIIMU HA OEJIKU;
pelIeHne SKCIIEPUMEHTANIBHBIX 3a7ad 10 TeMaM «A30TCOoIepKalue OpraHuyecKue
coeMHEHUsD» U «Pacro3HaBaHWe OPraHUYECKUX COCTUHEHUIN.

BbicokoMoJieKy IsIpHbIE COeIUHEHNUSs

OCHOBHBIC TIOHATHUS XUMHHU BBICOKOMOJICKYJISIPHBIX COGI[I/IHGHI/If/'Il MOHOMCD,
MOJIMMCECP, CTPYKTYPHOC 3BCHO, CTCIICHbL IOJUMCPU3ALNU, CPCAHAA MOJICKYJIAPpHAA
Macca. OCHOBHBIC MCTOABI CHUHTC3a BBICOKOMOJCKYJIAPHBIX COC}IHHCHHﬁ —

moJmMepHu3anusd W IOJIMKOHACHCAIIWA. IIpeacraBlicHUE O CTEPEOPETYISIPHOCTHU nu

HAJIMOJICKYJIIDHON CTPYKTYpPE IOJMMEPOB, 3aBUCUMOCTL CBOMCTB IOJUMEPOB OT MX

MOJICKYJIAPHOI'O 1 HAAMOJICKYIAPHOI'O CTPOCHMU .

[Tonumepneie  matepuanbl.  [lmactmacchl  (MONMMATHIIEH,  MOJMUIPOIHIIEH,
NOJIMBUHWIXJIOPU,  TOJUCTHPOJ,  MOJUMETHIMETAKpWIaT,  IOJUKapOOHATHI,
noJudTHIeHTepedTanaT). Y Tuiausamus 1 nepepadboTka rmiacTuka.

DnacToMephl: HATypaJlbHBIA KaydyK, CHUHTETHYECKHE Kaydyku (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIM, U30MPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

BosiokHa: HaTypadbHble (XJIOIMOK, IIEPCTh, MIENIK), HMCKYCCTBEHHBIC (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUUECKUE (KAIIPOH U JIABCaH).

HOJII/IMGDBI CIICOKMaJIbHOI'O HA3HA4YCHMA (Ted)J'IOH, KCBJIApP., JJICKTPOIPOBOIAAINMEC

OJIHUMCEPHEL, 6H0pa3naraeMbIe HOJ'II/IMGDI)I).

3KCHepI/IMeHTaHBHHC MCTOAbI H3YUCHHA BCIICCTB H HX npeBpameHHﬁ:
O3HAaKOMJICHHEC C 06p331_[aMI/I NpUpPOAHBIX WM HCKYCCTBCHHBLIX BOJIOKOH, ILIIaCTMACC,
Kay4YyKOB; PCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4 I10 TCMC «Pacno3HaBaHue Ij1acTMAacCC

1 BOJIOKOH).
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PacuéTHble 3agaun

Haxoxxnenue MonexkyisapHoi (popMyiibl OpraHUuYECKOro COEAMHEHHS 10 MAaCCOBBIM
JOJISIM DJIEMEHTOB, BXOJSILIUX B €r0 COCTaB; HAXOXKJIEHHUE MOJEKYJISIPHOU (POpMYIIbl
OpraHUYeCcKOro COeAMHEHUs 10 Macce (00bEMY) IPOIYKTOB CTOPAHHUS; [10 KOJTUYECTBY
BelecTBa (Macce, OOBEMY) MPOAYKTOB pEaKIMU W/WIM HCXOJHBIX BEIECTB;
YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYJbl OPraHMYECKOro BEIIeCTBA HAa OCHOBE €ro
XUMHYECKUX CBOMCTB WM CINOCOOOB TIOJNyYEHHUs; OMNpeAesieHue JO0JM BBIXOJa
NPOJYKTa PEeaKIMu OT TEOPETUYECKH BO3MOYKHOIO.

MexknpeaMeTHbIe CBA3H

Peanuzanms MEXIPEAMETHBIX CBSA3CH NMpU M3YYCHUW OpraHUYeckor xumuu B 10
KJIacCe OCYIIECTBIISCTCS Yepe3 HMCIOJb30BaHME KaK OOIIMX €CTeCTBCHHOHAYYHBIX
MNOHSITUM, TaK U MOHATUHN, TPUHATHIX B OTJEIHHBIX MIPEIMETaX €CTECTBEHHO-HAYYHOTO
IIUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE TOHATHUS: SIBJICHUE, HAY4YHbIA (akT, THUMOTE3a,
TEOpHWs, 3aKOH, aHalu3, CHUHTE3, Kiaccudukanusi, HaOIIOIEHUE, HW3MEpPEHUE,
AKCIIEPUMEHT, MOJI€Nb, MOJICTUPOBAHHE.

dusznka: MaTepusi, aTOM, JIEKTPOH, POTOH, HEUTPOH, MOJIEKYJIA, SHEPTETUUCCKU I
yYpOBEHb, BEIIECTBO, TElI0, OOBEM, arperarHoe COCTOSIHHE BEIIeCTBa, (hu3mueckue
BEJTUYHMHBI, IUHUIBI U3MEPEHHS, CKOPOCTh, IHEPTHS, Macca.

buonorms:  kierka, opraHm3M, O3KOcHCTeMma, Ouocdepa, MeTabOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIA W TeTepOoTpOdHBIA THUI TNUTaHUSA, OpOXKEHUE,
dboTocuHTE3, TBIXaHNE, OCIIKH, YTIIEBObI, )KUPHI, HyKJICHHOBBIE KHCIOTHI, ()EPMEHTHI.

['eorpadusi: mose3nbie UCKOMaeMbl€, TOILIUBO.
TexHonorus: NMuIeBble MPOAYKThI, OCHOBBI PallMOHATBHOIO NUTAHUS, MOIOILINE

CpeacCTBa, MaTCpHrajbl U3 HCKYCCTBCHHBIX U CHHTCTUYCCKHUX BOJIOKOH.
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11 KJIACC «OBILIASI U HEOPTAHUYECKASI XUMUS» BA3OBBINA

YPOBEHD Teopernueckne 0CHOBbI XUMHH

XUMHUYECKU 37eMeHT. ATOM. Sipo aTtoma, U30TOoMbl. DJAEKTPOHHASI 000JI0UKaA.
DHepreTUYecKre ypOBHH, IMOJYPOBHU. ATOMHBIC OpOWTanu, S-, P-, d-3JI€MEHTHI.
Oco0OeHHOCTH pacnpe/esieHUs] 3JIEKTPOHOB IO OpOWTaNsIM B aTroMax 3JE€MEHTOB
NEPBBIX YETHIPEX MEPUOIOB. DISKTPOHHAS KOH(PUTYpalls aTOMOB.

[Tepuonnueckuit 3akoH u llepuoanueckas cucrema XxumMudeckux sneMmeHToB 1. 1.
MengeneeBa. CBA3b nepuoAMYECKOro 3akoHa U llepumoamyeckoil cHUCTEMBI
xuMuueckux dssemeHToB JI. M. MenneneeBa ¢ COBPEMEHHOM TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUUECKHX IJIEMEHTOB U 00pa3yeMbIX
UMM TIPOCTBIX UM CJOXHBIX BELIECTB MO TIpynmnaM M TMepuojaM. 3HA4YCHUE
NIEPUOANYECKOTO 3aKOHA B Pa3BUTHUU HAYKU.

Crpoenue BeulecTBa. XUMUYECKas CBSI3b. BUIBI XUMUYECKOW CBSI3U (KOBaJICHTHAs
HEeNoJIsIipHasE M TIOJsipHAsi, WMOHHAs, MeTajuimueckas). MexaHusMbl 00pa3oBaHMUs
KOBaJICHTHOM XMMUYECKOU CBSI31 (OOMEHHBIN U IOHOPHO-AKIICITOPHBIN). BomopoaHast
CBA3b. BalleHTHOCTB. DNEKTpOOTpUIATENBbHOCTh. CTENEHb OKUCIICHHUS.

HMoHBbI: KATHOHBLI U AHUOHBI.

BemecTBa MOJEKYISPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSHCTBA
cocTaBa BelIECTBA. THUIMbl KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBa
BEILIECTB OT THUIA KPUCTATUIMYECKON PEIIETKHU.

[TonaTue o qucnepcHbIXx cucremax. VICTUHHBIE U KOJUTOMIHBIE PACTBOPHI.

MaccoBast 10JIs1 BEIIECTBA B pACTBOPE.
Knaccudukanusa Heoprannueckux coeauHeHunil. HomeHkiaTypa HeOpraHM4ecKHX

BCIICCTB. I'eneTnueckas CBS3b HCOPraHMYCCKHUX BCIICCTB, IIPHHAJICKAIIUX K

Pa3IMYHBIM KJIaCCaM.
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Xumuueckas peakuus. Knaccupukanns XuMUYECKUX peaklUidi B HEOPraHUYECKOH U
OpraHWYeCKOW XHMHHU. 3aKOH COXPAaHEHHUS MacChl BEUIECTB; 3aKOH COXPAHEHUS H
IIPEBPALEHNS SJHEPTUHU [P XUMUUYECKUX PEAKLIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3audHbIX (GakropoB. OOpaTumeble
peakuuu. Xumuueckoe paBHOBecue. DaKTOpbI, BIUAKOMIME HA COCTOSHUE
xuMmmuueckoro pasHosecus. [Ipunuun Jle [larense.

Onexrponutudeckas auccouuanusa. CuiabHble U cnadble 3nekTponuThl. Cpena
BOAHBIX pPAcCTBOPOB BEIIECTB: KHCNIAas, HEWTpanbHas, MienouHas. lloHaTtHe o

BOJAOpPOJJHOM Tokazarenae (pH) pactBopa. PCaKIII/II/I MOHHOIO0 OOMeEHa. FHZ![!OHI/I?)

HCOPIraHNYCCKHUX U OPIraHNYCCKHNX BCILICCTB.

OXHUCITUTEIBHO-BOCCTAHOBUTEIIHHBIC PCaKIunu. ITonsarue 00 QJICKTPOJIN3EC pacCIiljiaBOB

1 pacTBOPOB coJier. [IpuMeHeHHEe AIIEKTPOJIn3a.

OKCIIEpUMEHTAJIbHBIE  METOJbl HM3Y4YEHHsS BEIIECTB M MX IPEBPAILICHHII:
nemoHctpanus Tabnui «llepuoanueckas cucreMa XuMUYeckux snementoB J[.U.
MenpeneeBay; H3yd€HHE MOJEIeH KPUCTANTMYECKUX PEIIETOK; HAOII0IeHue U
OMHCAaHKWE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pPa3lIOKEHUE TEPOKCHIIA
BOJOpOJA B MPUCYTCTBUM KaTaau3aTopa, ONPEAEIICHUE CPEIbl pACTBOPOB BEUIECTB C
MOMOIIFI0 YHUBEPCAIBHOTO HHAMKATOPA, PEaKIMH MOHHOTO OOMEHa); MpOBEICHUE
MPaKTUYECKON paboThl «BnusHue paznuvHbIX (GAKTOPOB HA CKOPOCTh XUMHUUYECKOU

peaxiumn».

PacuéTHble 3a1a4n

Pacuértnl mmo YPaBHCHUAM XHMHYCCKHUX peaKuHﬁ, B TOM 4YHCJIC TCPMOXHNMHUYICCKHUC

paC‘-IéTBI, paC‘—IéTI)I C HCIIOJIB30BaHUCM IIOHATHA «MACCOBas JOJJA BEIICCTBA».
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Heopranuuyeckass xumus

Hemerannel. Tlonoxxenue HemetauioB B Ileproandeckoil CUCTEME XUMHYECKHX
sanementoB J[.M. MeHnneneeBa u OCOOEHHOCTH CTpOEHHUS aToMOB. Puznyeckue
CBOMCTBa HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MPUMEPE KHUCIOPOJa, CEpHI,
docdopa u yriaeposa).

XUMHUYECKUE CBOMCTBA BaXHEHUIIMX HEMETAUIOB (TAJIOTEHOB, CEphl, a30Ta,
docdopa, yriepoaa u KpeMHHS) U UX COSAUHEHUN (OKCUIOB, KUCIOPOICOAEPKAIINX
KHUCJIOT, BOAOPOJAHBIX COSTUHEHU).

HpI/IMeHCHI/IC BaXXHEHUIIIMX HEMETAJJIOB U UX COGJ]PIHGHPIﬁ.

Meramnel. [lonoxenue weramioB B llepuogmdeckoil cuctemMe XUMHUYECKUX
aneMmeHToB JI. Y. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000I0YEK
aToMOB MeTauoB. O61mue ¢puznyeckue cBoicTBa MeTaioB. CIjlaBbl METAJJIOB.

DNEKTPOXUMUYECKHUM sl HATPSHKEHUM METaJIIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIUX METAJJIOB (HATPHil, KaJlUid, KaJblUi, MarHui,

ATFOMHUHHH, ITUHK, XPOM, JKeJIe30, ME/Ib) i UX COSTUHEHUM.

OO6mue crocoObl MmoiaydeHus MeTajuioB. Mertamnyprus. Koppo3us MeTaios.

CriocoObl 3a1uThl OT KOppo3uu. [IpuMeHeHne MeTamioB B ObITY U TEXHUKE.

DOKCIEpUMEHTAIIbHBIE METOJIbl M3YyYEHHs BELIECTB U UX IMPEBPAILLCHUI: U3yYCHUE
KOJUIeKIIMU ~ «MeTamibl M CIUIaBbl»,  OOpaslloB  HEMETAUIOB,  peIleHue
HKCIIEPUMEHTATBHBIX 3a/ad; HaOMI0/IeHHe ¥ ONHCAaHWe JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OTMBITOB (B3aMMOJEHCTBHE THAPOKCHIA ATIOMUHHUS C pacTBOpaMu

KHCJIOT U IHGHO‘—IGFI, Ka4CCTBCHHBIC PCAKIIMHK HAa KATHOHBbI MeTaJ'IJ'IOB).

PacuéTHble 3a1auu

Pacuétbl Macchl BeniecTBa wiiv 00bEMa ra3oB o U3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce Ui O0bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIMU BEUIECTB; PACUETHI MACCHI
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(00BEMa, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CJIM OJHO W3 BEIIECCTB UMEET
MIPUMECH.

XuMHUSA 1 JKU3Hb

Ponr xumum B o0OecreyeHWHM SKOJOTHMYECKOM, HIHEPreTUUEeCKOW U MHUIIEBOU
0e30MacHOCTH, pa3BUTUU MeIulMHBL. [lOHATHE O HayyHBIX METOJaX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKIIHAM.

[IpencraBnenust 06 OOMIMX HAYYHBIX MPHUHIUIIAX MPOMBIIUICHHOTO TMOJYyYCHUS
Ba)XKHEHUIINX BEIICCTB.

YenmoBek B MUpPE BEUIECTB MU MAaTEPHUAIOB: BAKHEUIIIME CTPOUTEIbHBIE MATEPUAIIBI,
KOHCTPYKLUHMOHHBIC MaTepuaibl, KpPACKH, CTEKJIO, KEepaMuKa, MaTepualibl I
ANIEKTPOHUKH, HAHOMATEPHAIIbl, OPraHNUECKUE U MUHEPAJIbHBIC YI00PEHUS.

XuMHST H  3J0pOBbE UEJOBEKA: IMpaBWjla MCIIOJb30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB; IpaBuia 0€30MacCHOTO HCIIOJIB30BaHUS IpErnapaToB OBITOBONM XMMHUU B
MMOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBSI3H

Peanuzanus MeXNpeaMeTHBIX CBS3€M NMpU M3yYeHUU OOIIeld M HEeopraHWYeCKOu
xuMu B 11 Kimacce OCyHIeCTBISETCS 4Yepe3 HCIOJNb30BaHUE KaK OOIIUX
€CTECTBEHHOHAYUYHBIX MOHSITUM, TaK W MOHATUN, SIBIISIIOIIUXCA CHUCTEMHBIMHU IS
OTAEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYyIHBINA (PaKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaNMM3, CHHTE3, KIACCH(pUKAINI, TEePUOJUIHOCTh, HAOIIONECHHE, HKCIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, SABJICHUE.

®dusuKa: MaTepus, SHEPrus, Macca, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, HOH, U30TOI,
PaauOaKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUM YpPOBEHb, BEIIECTBO, TEJIO, OO0BEM,
arperatHoe COCTOSIHME BeIleCTBa, (PU3NYECKUE BEIMYMHBI U €AMHULIBI UX U3MEPEHUSI,

CKOPOCTb.
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buonorus: kineTka, opraHu3M, SKOcCUcTeEMa, Ouocdepa, Makpo- 1 MUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3ME.

['eorpadusi: muHepasnabl, TOpHBIE MOPOJbI, TMOJIE3HbIE KCKOMAeMble, TOIUIHUBO,
pECYpPCHI.

TexHomorusi: XuUMUYECKasi MPOMBIINUICHHOCTh, METAJUTYpPIrusi, MPOU3BOJCTBO
CTPOUTENIBHBIX MaTEepUaIOB, CEJIbCKOXO3SUCTBEHHOE IPOU3BOJCTBO, MHINEBAs
POMBIIIJIEHHOCTD, dbapmaiieBTHYECKAS MIPOMBIIIJIEHHOCTD, MIPOU3BOJICTBO
KOCMETHUYECKHUX TpernapaTroB, MPOU3ZBOACTBO KOHCTPYKIIMOHHBIX MaTepHAJIOB,

QJICKTPOHHAA NPOMBINIJIICHHOCTH, HAHOTCXHOJIOTHUH.

11 KITACC «OBIIAA U HEOP'TAHUYECKAS XUMMU S

YIJIYBJEHHBIA YPOBEHD TeopeTnuecKkne 0CHOBbI XHMHH
AtoMm. CocTaB aTOMHBIX Az1ep. XUMUYECKUM 371eMEeHT. M30TOMmbI.

KopnyckyiagpHO-BOJIHOBOUW  AVaJIU3M, ABOWCTBEHHAS OPUPOJA  DJIEKTPOHA.

CtpoeHne 5JIEeKTPOHHBIX O000JOUYEK aTOMOB, KBAHTOBBLIC YHCNId. DHEPreTUYECKUE

YpOBHU U TTOYpOBHH. ATOMHBIE opOuTanu. Knaccudukanus XuMU4eCKUX 3JIEMEHTOB
(s-,p-,d-,f-amementsr). PactipesienieHre 3J€KTPOHOB IO ATOMHBIM OPOMTANISIM; IPUHITUIT

MHUHHMYMa SHEePruu, npuHImn [laynu, mpaBuiao XyHaa. INeKTPOHHBIC KOHPUTYpAITH

aTOMOB DJIEMEHTOB NEPBOTO—YETBEPTOTO MEPUOJOB B OCHOBHOM M BO30YKIEHHOM
COCTOSIHUH, DJIEKTPOHHBIE KOH(PUTYPAIIMU NOHOB.

ITousiTre 006 OHCPInun HMOHHU3allMK, SHCPTHUH cpoAacCTBa K QJICKTPOHY.

DNEeKTPOOTPUIATEIbHOCTb.
Ilepuonnueckuit 3akoH u [lepuoanyeckas cucreMa XUuMU4YeCKux 3nemeHToB /1. U.
MengeneeBa. CBA3p NEPUOAMYECKOrO 3akoHa U llepmoamyeckoil cHUCTEMBI

XUMHUYECKHUX 3JIEMEHTOB C COBPEMEHHON TEOPUEN CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH
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W3MEHEHHUS CBOMCTB XUMHUECKHUX JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX
BEIIECTB MO TIpylmamM M NEPUOJaM. 3HA4YeHUEe Iepuoandeckoro 3akoHa JI. H.
Menneneena.

XuMHYECKass CBA3b. BHAbl XUMHYECKOW CBSA3U: KOBAJCHTHAs, WOHHAsd,
MeTajindyeckas. MexaHu3mbl 00pa3oBaHUS KOBAJIGHTHOW CBSI3U: OOMEHHBIA H
JOHOPHO-AKIENTOPHBIA. DHEPrusi U JJIMHA CBsI3U. lIoNsIpHOCTH, HAPaBIECHHOCTh U
HACBHIIIAEMOCTh KOBAJICHTHOU CBsi3U. KpatHbie cBsi3u. BogopoiHas cBs3b.
MexXMONeKysIpHbIE B3AUMOJCUCTBUS.

BanenTHOCT, M BaJICHTHBIE BO3MOKHOCTH aTOMOB. FI/I6DI/IJII/IBaIII/ISI ATOMHBIX

opOutaneii. CBA3b AJIEKTPOHHON CTPYKTYpPbl MOJEKYJI C HMX TI'€OMETPUYECKUM

CTPOCHHEM (Ha MPUMEPE COEIMHEHUI 3JIEMEHTOB BTOPOT0 IIEPUO/IA).
[IpencraBineHne O KOMIUIEKCHBIX coeAMHEHHAX. CocTaB KOMILIEKCHOTO HOHA!

KOMHHGKCOO6pa3OBaTGHL, JIUTaHABI. KoopaunamuonHoe uuciao. HomeHknatypa

KOMILICKCHBIX COCJAMHCHMHU. 3HAaueHHE KOMIUICKCHBIX coeauHeHun. IloHsaTHe o

KOOPJIWHAIIMOHHOU XUMUH.

BetiectBa MONIEKYIISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHS. TUITBI KPUCTAIITUYECKUX
peEToK (CTPYKTYp) ¥ CBOMCTBA BEIIECTB.

Ilonatue o nmucnepcHeiX cucteMax. MctunHble pacTBOpbl. lIpencraBienue o

KOJUTOUAHBIX pacTBopax. CrocoObl BRIpaXKEHHS KOHIIEHTPAIIMK PaCTBOPOB: MaccoBas

JOJIsl  BEIIECTBA B  pPacTBOpe, MOJIIpHAs KOHUEHTpauus. HacelienHele wu
HEHACBIIIEHHBIE PACTBOPHL, PACTBOPUMOCTh. KpHcTamioruaparst.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BeIECTB. TpUBUANIbHbBIC
HAa3BAaHUS OTIEIBbHBIX MPEACTABUTEIEH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanusa XuMUuecKuX peakiuii B HEOPraHMYEeCKOM U OPraHu4ecKOi XUMUHU.
3aKOH COXpaHEHUs MacChl BEIIECTB; 3aKOH COXPAHEHHUsI U MPEBPALICHUS SHEPTUH TIPU

XUMUYECKUX peakiusax. TernoBbie 3PHEeKThl XUMUYECKUX PEAKIIUH.
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TepmoxuMuueckne ypaBHEHUS.

CkopocTh XUMHUECKOHN peakiinu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (DAKTOPOB.
['omoreHHbIe U reTeporeHHbIe peakiuu. Karanus u karaau3aTopsl.
O6patumble ¥ HeoOpaTUMBbIE peakIMU. XUMHYECKOoe paBHOBecue. KoHcTaHTa

XUMHUYCCKOI'O PAaBHOBECHA. CDaKTOpBI, BIUAOIMINC Ha IIOJOXKCHHC XHUMHYCCKOI'O

paBHOBECHS: TeMIIepaTypa, JaBJICHHE U KOHIICHTPAIIMU BEIIECTB, yYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.
OnektponuTnyeckas auccoruainus. CuwibHble U ciaadbie AeKTposuThl. CTeneHb

JAUCCOUAIlH. HMonHoe npoun3BeJICHUE BOJbI. Cpe)la BOJHBIX paCTBOPOB: KUCJIOTHAA,

HeWTpanbHas, menounas. Bogopoausiii mokaszatens (pH) pactBopa. ['maponus conei.
Peakiiuu nonnoro oo6MeHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE peakun. CTeneHb okuciaeHus. OKUCINUTENb U
BOCCTaHOBHTENb. [Iponiecchl OKUCIEHNS U BOCCTAaHOBJIEHUS. BaxkHelne oKucaIuTenu
M BOCCTAaHOBHUTENH. MeETON SJIEKTPOHHOro OayiaHca. JJEKTPOJIU3 pPacTBOPOB U
pacIlJIaBOB BELIECTB.

DKCIEpUMEHTAIbHBIE METOAbI U3YUEHUS BELIECTB U X MTPEBPALLECHUI: Pa3JI0KEHUE
NEPOKCUJA BOAOpPOAAa B MPUCYTCTBUM KaTaau3aTopa; MOAEIN KPUCTAJUIMYECKHX
PEMIETOK; MPOBEJCHUE PEAKIIMI MOHHOTO OOMEHA; OmNpeelIeHUEe CPelbl pAaCTBOPOB C
MOMOIIPI0 WHIUKATOPOB; W3Y4YCHHE BIUSHHS PA3IUYHBIX (HaKTOPOB HAa CKOPOCTH
XUMHUYECKOU PEAKLINH U MOJ0KEHNE XUMUYECKOIO PABHOBECHSL.

Heoprannuyeckasi xumus

[Tonoxenne HemetaiioB B [lepuoanyeckon cucreme XuMu4deckux aneMeHToB /1. U.

MenpaeneeBa M OCOOCHHOCTH CTpOEHHUS UX aTomMoB. DuH3HWUYECKHE CBOMCTBA

HEMETAJUIOB. AIIJIOTPONHS HEMETAIOB (Ha IpUMepe Kuciaopona, cepbl, pochopa u

yIJIepoJIa).

63



Bonopon. Ilonydenue, puznueckue u XUMUYECKHE CBOMCTBA: PEAKIUU C MeTallJIaMU

Hn HEMCTAJllIaMH, BOCCTaHOBHUTCJIIBHBIC CBOMCTBA. FI/II[pI/II[BI. TonauBHBIC 3JIEMEHTHI.

lanorensl. Haxoxxnenue B mpupoAe, CHOCOObI TOJNy4YeHHs, (U3UYECKUE W
XUMHYECKUE CBOMCTBa. ['amoreHoBomoponabl. BaxHeimine KucIopoacoaepKalue
COeIMHEHUs ranoreHoB. JlabopaTopHble W MPOMBIIUIEHHBIE CHOCOOBI MOJYYEHHS
rajioreHoB. [IpuMeHeHne rajloreHoB U UX COeIMHEHUH.

Kucnopon, o3on. JlaboparopHble M NPOMBILUIEHHbIE CIOCOOBI TMOTYYEHUS
kucaopoaa. Guznueckre U XUMUYECKUE CBOICTBA U MPUMEHEHHE KUCIOpoa U 030Ha.

OKCI/I}ILI " IICPOKCHUIBI.

Cepa. HaxoxaeHue B npupojie, criocoObl oydeHus, Gu3nueckue u XuMUIeCKue
ceoiictBa. CepoBonopon, cynbbuabl. Oxena cepbi(IV), okenn cepri(VI). Ceprucras u
cepHasi KUCIOTHl U uX coi. OCOOEHHOCTH CBOMCTB cepHOU KUCIOTHI. [Ipumenenue
Cepbl U €€ COeTUHEHU M.

Azot. Haxoxaenue B mpupoje, crnocoObl MoydeHus, pu3ndeckue 1 XMMUUYECKue
cBoiicTBa. AMMUaK, HUTpUAbL. OKCUIIBI a30Ta. A30TUCTas U a30THAsl KUCIOTHI U UX
comu. OCOOEHHOCTH CBOWCTB a30THOW KuCHOTHL. [IpuMeHeHuWe a3zoTa H €ro
COEIMHEHUN. A30THBIE YI0OpEHUSI.

®dochop. Haxoxmenue B mnpupojae, CHOCOOBI IMOJTYyYCHHS, (QPUIHYECKHE U
xumudeckue cBoicta. ®ochuasl u pochun. Oxcuapl hochopa, hochopHas kuciora

n eé comu. MerabochopHas u  nupodochopHas KHCIOTHL, (ocdopucras u

dbocdoproBaTuctas kucaotel. [Ipumenenne pochopa u ero coenqunenuii. Dochopubie

ynoOpeHus.
VYrnepon, HaxoXkJIeHWE B MPUPOJE. AJUIOTpomHble Moaudukanmu. Ousndeckne u
XAMHYECKHE CBOWCTBA TIPOCTHIX BEMIECTB, O0Opa3oBaHHBIX yriaepogoMm. Okcun

yriepoaa(Il), okcun yraepona(IV), yronpHas kucioTa U €€ coii. AKTUBHUPOBAHHBIN
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yrosb, agcopoums. ®Dynnepensl, rpadeH, yriaepoasnsle HaHOTpYOku. IIpumenenue

MPOCTHIX BELIECTB, 00OPa30BAHHBIX YIJIEPOAOM, U €r0 COSAUHEHHI.

Kpemuuii. HaxoxzaeHue B mpupoje, CHocoObl TOJNy4eHHs, (usndyeckue u
xumudeckue cBoiictBa. Oxcun kpeMuusa(IV), kpemHueBas KUCI0Ta, CUIIUKATHI.
IIpuMeHeHune kpeMHUs U ero coennHeHui. CTeKI0, ero NoJy4eHue, BUIbI CTEKIIA.

[Tonoxenue merainos B I[lepuoauyeckon cUCTEME XUMUUYECKUX DJIEMEHTOB.
OcoOeHHOCTH CTPOEHHUS ANEKTPOHHBIX 000JI0YEK AaTOMOB METAJLJIOB.

PacnpocTpaHeHHe XUMUYECKUX DJIECMEHTOB-METAIJIOB B 36MHOM KOPE.

O6mue ¢uzmdyeckue cBoicTBa MeTauioB. [IpuMeHeHHME MeETauioB B OBITY U
TexHuke. CIiiaBbl METAJJIOB.

DNEeKTPOXUMUYECKUH PsiJl HAMIPSKEHUM MeTaiutoB. OO0Ire crocoObl MOTyYCHUS
METaJUIOB: THAPOMETAJUTYPrusi, MUPOMETAIIITYprus, daeKkrpomeramnyprus. [lonsarue o
KOppo3uu MeTauioB. CriocoOBI 3aIlUTHI OT KOPPO3HH.

O6mast xapakrepuctuka MertamuioB [A-rpynnel  Ilepuoaunueckoit  cuctembl
XUMHUYECKUX 2JIeMeHTOB. HaTtpuii u kanwmii: nonydenue, GU3NIECKUE U XUMHYCCKUE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEMIECTB U UX COEAUHEHU.

O6mast xapakrtepuctuka wmetamwioB [IA-rpynmer  [lepuonuueckoit  cucteMbl
XUMHYECKUX AIEMEHTOB. MarHuii v Kajublluii: ToydeHue, ((U3NIECKUE U XUMUUECKHE
CBOMCTBA, MMPUMEHEHUE IMPOCTHIX BEIIECTB U HUX COeIMHEHHH. JKECTKOCTH BOJABI U
CHOCOOBI €€ yCTpaHEHUSI.

ANIOMUHUI: TIONydeHue, (PU3NYECKUe W XUMHUYECKHE CBOWCTBA, MPUMEHEHUE
MIPOCTOTO BEMIECTBA U €T0 coequHEeHNH. AMGBOTEpHBIE CBOWCTBA OKCH/IA ¥ THAPOKCHIA
AJTIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OOmrast ~ xapakTepucThka  MeTauioB  1moOouyHbix  moarpynn  (b-rpymm)

[Tepunoauueckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB.
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Ou3nYecKue M XMMHUYECKHE CBOWCTBA XpoMa M €ro coeguHeHud. OKCHUIbl U
ruapokcuasl  xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarsl u nuxpomarsl, UX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U npuMEeHEHUE Xpoma.

dusnyeckue U XMMUYECKUE CBOMCTBA MapraHia v ero CoeauHeHuu. Baxuenmue
coenunenus mapranna(ll), mapranmna(IV), mapranua(VI) u mapranmna(VII).
ITepmaHraHat Kainusi, €ro OKUCIUTEIbHBIE CBOKCTRBA.

du3nyecKkue M XMMHYECKHE CBOMCTBA »Kejne3a M ero coeauHeHuil. OKCUibl,
ruapokcuanl u conu xeneza(ll) u xenesza(Ill). TlonyyeHue u npuMmeHeHue xeneza u
€ro CIJIaBOB.

duU3nUeCcKue M XMMHUYECKHE CBOWCTBA Meau W €€ coenuHeHud. llonyueHue u
NPUMEHEHUE MEJIU U €€ COCUHECHUM.

[uuk: nmonydenue, GU3MUECKUE U XUMHUYECKUE CBOMCTBA. AMGOTEpHbIE CBOICTBA
OKCHJIa U TUAPOKCUA IMHKA, THAPOKCOKOMIUIEKCH IUHKA. [I[puMeHeHne NuHKa U ero
COEeIMHEHUMH.

OKCIEpUMEHTAIIBHBIE METOJIbl U3YUYEHHS BELIECTB U WX MPEBPALICHUI: U3yYEHHE
00pa3IloB HEMETAIOB; TOpeHHe cepbl, ¢ocdopa, kKeaeza, MarHusg B KHUCIOPOJIE;
u3yyeHue Koiuiekuun «MeTamasl W CIUIaBbl»; B3aWMOJCHUCTBUE IIEJIOYHBIX U
IIEJIOYHO3EMENbHBIX ~ METaUIOB € BOAOM  (BO3MOXHO  HCIOJb30BaHHE
BHUJIECOMATEPUAJTIOB); B3aMMOJICHCTBUE IIMHKA M JKE€JIe€3a C PAcTBOPAMHU KHUCIOT H
LIEJI0YEH; KaUECTBEHHbBIC PEAKLIUM HA HEOPTAaHUYECKUE aHMOHBI, KATHOH BOJOPOAA U
KaTUOHBI METAJUIOB; B3aUMOICHCTBUE TUAPOKCUIOB AJIFOMUHUS U [IUHKA C paCTBOpPAMU
KUCJIOT W IIEJIOYEH; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a4ad MO TemaMm «l aJoreHsn,
«Cepa u e€ coeTuHEeHH», «A30T U pocop U UX COSAMHEHUSN», «MeTalIbl TIaBHBIX
noArpynm», «MeTtasibl HOOOYHBIX MOATPYIII.

XUMHUS U )KU3Hb

Ponp xumuu B o0ecrieueHn yCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA.
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IlonsTHe 0 HAaYy4YHBIX MCTOJaX INO3HAHUA U MCTOJ0JIOTUN HAYUYHOI'O UCCIICAOBAHN.

HayuHnple npuHIMIBI OPraHU3aluY XUMHUYECKOTO NpOU3BOACTBA. [IpoMbIlIeHHBIE
CHocOObl MOJIYYeHMs] Ba)XKHEMILIMX BelIeCTB (Ha NMpHUMeEpe NPOU3BOACTBA aMMMAKa,
CEpHOM KHCIIOThI, MeTaHosa). [IpoMblluieHHbIE CIOCOOBI MOJYyYEHUS METAJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsi3HEHUE OKpYKalOLIEed Cpenbl U €ro IOCIEACTBHUA.

HDO6JICM3, HCDCD&6OTKH OTXO0AO0B H 1MOOOYHBIX OpoaAyKTOB. Poibs Xumum B

o0ecrieueHNH IHEPTeTUUECKON 0e30MacHOCTU. [IpUHITUTIBI «3ETEHON XUMUNY.

Xumus U 370poBbe uesioBeka. JlekapcTBeHHbIe cpeacTBa. [IpaBuia ucnoiab30BaHus
JIEKapCTBEHHBIX MpenapaTtoB. Pojib XuMUM B pa3BUTHHU MEUIIMHBI.

XUMHS TIMIIA: OCHOBHBIC KOMIIOHEHTHI, NHIIEBble 1M00aBkH. Poib Xumuu B
oOecreyeHu MUIIEeBOi 0€30MacCHOCTH.

Kocmernueckue u mapdromepHbie cpeactBa. beitoBas xumus. [IpaBuia
0e30macHOro UCIOJIb30BaHUA MPENnapaToB OBITOBOM XMMHUHU B TOBCEAHEBHOM KU3HU.

XUMHS B CTPOUTENBCTBE: BaXKHEHIIINE CTPOUTENIbHbIE MAaTEpPHAIIbI (LIEMEHT, OETOH).

XuMHUS B CeNIbCKOM X03s11icTBe. OpraHn4ecKue 1 MUHEPAJIbHbIE Y100pEHUsI.
CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepUalibl, KPACKH, CTEKIIO, KEpaMHUKa.

Marepuaisl Uid DJIEKTPOHUKH. HaHOTEXHOJIOTMH.

PacuéTHble 3a1aun

Pacuérel: Maccel BemiecTBa WM O0BEMA Ta30B 10 H3BECTHOMY KOJHUYECTBY
BEIIIECTBA, Macce WM 00BEMY OJIHOTO M3 YYACTBYIOIIHMX B PEAKIIMM BEIECTB; MACCHI
(06BEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OJHO M3 BEIICCTB UMEET
MpUMECH; Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEAKIIUM, €CIIU OJHO U3
BEIIECTB JIAaHO B BHUJIC pAacTBOpPA C OMPEACIEHHOW MAacCOBOW J0JIEH PaCTBOPEHHOTO
BEIIIECTBA; MACCOBOM JIOJM W MOJISIPHOM KOHIIEHTpAIIMU BEIIECTBA B PacTBOPE; JOJIU

BBIXOJa MTPOAYKTA PEAKINHU OT TEOPETUYECKH BO3MOKHOTO.
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Me:xnpeaMeTHbie CBA3H

Peanuzanust MexXnpeIMETHBIX CBA3€H MPU HM3yYEHUU OOIIEH M HEOpraHuyecKOon
xumMud B 11 KkJjacce OCYIIECTBIAETCS 4epe3 HCMOJIb30BaHUE Kak OO0IuX
€CTECTBEHHOHAYYHBIX MOHITHH, TaK U NOHATUN, IPUHATHIX B OTAEIBHBIX NPEIMETAX
€CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO0muMe ecTecTBEHHO-HAy4YHbIE TOHSTHS: SIBIIEHWE, Hay4yHBIM (akT, THIoTes’a,
TEOpHs, 3aKOH, aHaIM3, CUHTE3, KJIacCU(PUKalus, MEPUOJMYHOCTH, HAOIIOJIEHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MOJEIb, MOJEIUPOBAHUE.

®dusuka: MaTepusi, MUKPOMUDP, MAKPOMUP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH,
U30TOIIbI, PAMOAKTUBHOCTD, MOJIEKYJA, SJHEPTE€TUYECKUN YPOBEHb, BELIECTBO, TEJIO,
00BEM, arperaTHOE€ COCTOSTHUE BEUIECTBA, WACAIbHBIN Ta3, (U3MUYECKUE BEIMYUHBI,
€IUHULIBI U3MEPEHUS, CKOPOCTh, YJHEPTHsI, MaCCa.

buonorus: knerka, opraHmsm, sKocucTeMa, Ouocdepa, MeTabonIM3M, MaKpo- H
MHUKpPOAJIEMEHThI, O€JKH, KHUPBI, YIJEBOABI, HYKIEHHOBBIE KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpYyTOBOPOT BEUIECTB U IIOTOK SHEPTUU B DKOCUCTEMAX.

['eorpa¢usi: MuHEpanbl, TOpHbIE MOPOJbI, IMOJE3HbIE HCKOMAEMble, TOIUIMBO,
peCypCehl.

TexHomorus: XMMHAYECKask MPOMBIIIIIEHHOCTb, METAJLTYPIHUsl, CTPOUTEIbHbBIE
MaTepHralbl, CENbCKOX035UCTBEHHOE ITPOU3BOICTBO, MUIIEBAS IPOMBIIIIEHHOCTb,
(apmarieBTHUECKas] MPOMBIIIIEHHOCTb, TPOU3BOACTBO KOCMETHUECKHUX PENapaTos,
[IPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEPUAIIOB, DJIEKTPOHHAS IIPOMBIIUIEHHOCTb,

HAHOTCXHOJIOTHH.
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TEMATUYECKOE TINTAHNPOBAHUE
10 KJITACC (baza u npo¢uib)

n/n

HaunmenoBauue
pa3aesnoB U TeEM
MPOrpamMMBbl

KonuuecTBo yacos (0aza)

KonnuectBo yacos (mpoduiib)

Bcero

Kontponsn
ble pabOTHI

[IpakTrueck
ue paboThl

Bcero

KoHTtposbHbIE
paboThI

IIpakTrnueckue
paboThl

[Ipenmer
OPraHNu4ecKou
xumun. Teopus
XUMHUYECKOTO
CTPOEHUS
OPraHN4YeCKUX
COEeIUHEHNN

[IpenenvHbie
YTJIEBOIOPOIBI —
aJKaHBbI,
LIMKJIOQTKAHBI

Henpenenbabie
YTJIEBOIOPO/IBI:
aJIKEHBI,
aJKaJIueHbl,
AJIKUHBI.

19

ApoMaThdeckue
YIJI€BOIOPOBI

[Ipuponusie
HUCTOYHUKHU




YIIIEBOJOPOJIOB U
ux nepepadoTka

6 Criuptel. @enon 3 9
AnbOeruael.
7 KapOonoBbie 7
KUCIOTHL. CJI0KHBIE 21
3¢upsl. XKupsl.
8 YrineBoas 2
AzoTcoepkaime
9 OpraHuveckue 3
COCIMHCHHUS
10 Bricokomoekyssip ) 6
HbIE COCAMHEHUS
11 [ToBTOpEHUE 1 5
Hroro 34 102
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TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O ITPEAMETA «XUMMWUS»

10 KVIACC «OPTAHUYECKAS XUMU S

Bba3oBsblii yposens (1 yac) Yray0aénnnlii ypoBeHnb (1+24yaca)

Kon-Bo Kon-Bo
4acoB . 4acoB
Pa3nen 1. Teopernyeckne oCHOBBI opranuveckoii xumun (3 1)\(94)

34 Tema 1. IIpeamet oprannyeckoid xumun. Teopusi XMMHYECKOT0 CTPOCHHUSI OPraHMYECKUX 9y

COeTUHEHUM
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IIpenmer  opraHu4eckou eé
BO3HMKHOBCHHE, pAa3BUTUE M 3HAYCHHE B
MOJyYEeHUH HOBBIX BEIIECTB M MAaTEepPHAJIOB.
JleMOoHCTpanuu: O3HAKOMJIEHHE  C
oOpa3liaMu  OpPraHMYECKHUX  BEIIECTB U
MaTepualaMi Ha WX OCHOBE; —— OIBITHI TI0
NPEBPAIICHUI0 OPTaHWYECKUX BEIIECTB IpHU
HarpeBaHWM (MJIaBJICHHWE, OOYIJMBaHUE U
ropeHue).

XUMHUH:

9H€KTpOHHO€ CTPOCHHUC aTOMa YrjepoJa: OCHOBHOC U
B036y}KI[éHHO€ CcOCTOsIHMSA. BasleHTHBIE BO3MOXKHOCTH

atoMa yriepoja. XUMHUYECKasl CBSI3b B OPraHUYECKUX
coeMHEHUX. TUIbl THOPUAN3AIMN ATOMHBIX OpOUTael

yraepoja.

Mexanu3smbl  00pa3oBaHUs  KOBAJICHTHOMU
(0OMeHHBI 151 JIOHOPHO-aKIIENTOPHBIN ).
NEPEKPHIBAHMS ATOMHBIX OpOUTaJeil; G- U T- CBA3H.

CBA3U
Tuner
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Teopust CTpOCHHSI OPTraHUYECKUX COCTUHEHUI

A. M. byrtnepoBa, €€ OCHOBHBIEC MOJOXKECHHUS.
CtpyKTypHBIE dhopmyIibl OpraHUYECKUX
BeliecTB. ['omonorus, nzomepusi. XumMuyeckas
CBSI3b B OpPraHMYECKUX COCIUHEHUSX —
OJIMHAPHBIC W KPATHBIE CBA3U. G- U T-CBS3MU.
JlaGopaTopHBI  OMBIT: — MOJEIUPOBAHUE
MOJIEKYJI OPraHUYECKUX BEILIECTB.

OnuHapHas, JBOMHas W TpoWHas CBA3b. CHOCOOBI
pa3pbiBa CBsI3el B MOJICKYJIaX OPraHUYECKHX BEIICCTB.
[lonsaTne o cBOOOAHOM paauKaine, HykjiIeodhuiae u
AIEKTpoduIIE.

CtpykTypHBIE (HOPMYITBI PA3TUYHBIX BHJIOB: CKEJIETHAS.
Buael nzomepun: cTpykTypHas, NpOCTPaHCTBEHHAS.

OneKkTpoHHbIe (DPEKTHl B MOJEKYJaX OpraHUYeCKUX
COeNMHEeHMI (MHAYKTUBHBIN 1 ME30MEPHBINA (D PEKTHI).
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IIpencraBnenue 0 KJ1accupUKauu
OopraHnyeckux  BemiecTts.  HomeHknartypa
OPraHUYECKUX COCTMHEHU N

(cuctemaTuueckasi) U TPUBHAIbHBIC Ha3BaHUS
BAKHEHIINX [IpeCTaBUTEIIEH KJIACCOB
OpraHUYECKHUX BEIICCTB.

OcoOeHHoctu U KjaccuuUKaius OpraHuuecKux
peakuuii. OKMCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIUU B
OpraHUYEeCKON XUMUHU.

KontponsHast pabGora Nel «Teopus XUMHYECKOTO

CTPOCHUS OPraHUYCCKUX COGHHHGHHﬁ))

Pa3nen 2. YraeBoxopoasi (14)\(40)

2y

Tema 2. IIpeaesbHblie YIiIeBOAOPOAbI — AJKAHBI, HMKI0AJIKAHBI

6u
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AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI P,
MertaH 1 3TaH — NPOCTEUILNE ITPEACTABUTEIIN
aJIKaHOB: (PU3MYECKUE CBOMCTBRA.

HomeHnknatypa u u3omMepusi ajikaHOB. DJIEKTPOHHOE
U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKaHOB,
sp3-rubpuamsanus aTOMHBIX opbuTajieil yriepoa,
o-cBs13b. Kondopmepsl.

JemoHcTpanus: @PU3NYECKUE CBOWCTBA AaJKaHOB
(pactBopumMocTh). [IpakTudeckas padora Ne 1.

HonyquHe MCTaHa U U3YUCHHUC €TO CBOMCTB.

MerTaH 1 3TaH — XMMHUYECKHE CBOMCTBA (peaKLII/II/I
3aMCIICHUS 1 FOpCHI/IH), HaXO0XICHUC B IIPUPOJC,
IMOJIYYCHHC U ITPUMCHCHUC.

XUMHYECKHE CBOMCTBA aJIKAHOB: N30MEPHU3ALINH,

JNETUAPUPOBAHUSA, HUKIU3AUH, MUPOJIN3A,
KpekuHra. [IpeacraBieHue 0 MEXaHU3ME PEaKIUi
PAIVKAILHOTO 3aMENICHMS.

75




[Muknoankansl. OOmas Gopmyia, HOMEHKIATypa U
nzoMepusi. OCOOEHHOCTH CTPOECHHSI M XUMUYECKUX
CBOMCTB MaJbIX (LMKJIOIMPOMNAH, IUKIOOyTaH) U
OOBIYHBIX (LIMKJIOTIEHTaH, IUKJIOTEKCaH)
nuKJoankaHoB. CriocoObl OMyYEHUs U MPUMEHEHHE
UKJIOAJIKAHOB.

(6+1)u

Tema 3. HenpenesibHbIe YIi1€eBOAOPOAbI:

AJIKCHBbI, AJIKaJIUECHbI, aJIKHHbI.

Tema 3. HenpenenbHble YIiIeBOAOPOAbI: AJIKEHbI,
aJIKaJneHbl, aJKUHBI (13+2)4.

Tema 6. 'aioreHNpPoU3BOAHBIE YIJIEBOAOPOIA0B
(44).

(17+2)4

AJKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKUI
psan. OTuieH U TIpOmNuieH npocTenime
IPEICTABUTENN ATKEHOB: (PU3MUECKUE CBONCTBRA.

AJIKeHbI: Sp’rubpuaAn3aIys aTOMHBIX OpOUTaseit

6- W 7w-cBa3u. CTpyKTypHas H

yrieposa,

reoMeTpuyeckas (IIc-TpaHc-) H30MEpHsl.
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Boruncnenus: — HaxoXACHHE MOJEKYJISPHON
(GopMyJbl OpPraHMYECKOro COEIUHEHHS IO Macce
(00BEMY) IPOYKTOB CrOpaHusl.

1P

OTWIEH U TPONUJIEH — XUMHUYECKHE CBOWMCTBA | DTUJIEH U MPOMHWIEH — XUMUYECKHE CBOMCTBA 1

(peakiuu TUIPUPOBAHMUS, raJIOreHUPOBaHUs, | (PEaKIIMU THAPUPOBAHMS, TAIIOTEHUPOBAHUSI,

TUApATAlliU, OKHUCICHHS U  TOJUMEPH3allH), | TUApATAIlUU, OKUCICHUS U TIOJMMEPU3AIIUHN ),

noyiydeHue u npumenenue. [Ipaktuueckas padora Ne | monydenue u npuMmenenue. [Ipakrudeckas pabota

1. ITosyueHue 3TUICHA U U3yUYEHUE €r0 CBOMCTB. No 2. TlonydeHnue 3TU/IeHa U U3YYEHUE €T0 CBOMCTB
XHUMHUYECKHE CBOMCTBA AJIKCHOB: 3aMEICHUS B 1
OUTOJIOKEHUE MPU JABOMHOU CBA3H. lIpesncraBieHue o
MEXaHU3ME pEaKIMU 2JIEKTPOGHUIBLHOTO
PUCOCAMHECHUS.
Tema 6. Il'aJloreHNpPOU3BOJIHBIE YIJIIEBOJAOPOJIOB 1

(luac u3 4): DJIEKTPOHHOE CTpOCHHUE
rajoreHONPOU3BOHBIX YTJIEBOJOPOIOB.
JlemoHcTpanus: duznueckue CBOMCTBA

YTJI€BOJIOPOJIOB (PACTBOPUMOCTD) YTIIEBOJOPOJIOB.
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Brruucnenus: ONPENEIICHNE MOJEKYJSIPHOU
GbopMyJbl OPraHUYECKOro BEHIECTBA MO MAacCCOBBIM
JTOJISIM JIEMEHTOB, BXOJISIIIIUX B €M0 COCTaB.

1P

JlabopaTopHblii OTIBIT:— MOJIEJIUPOBAHUE
MOJIEKYJI YIJIEBOJOPOAOB M TajOT€HONPOU3BOJIHBIX
Brruncienus no ypaBHEHUIO XUMHUYECKOW PEeaKIuu
(Macchl, 00bEMA, KOJUYECTBA UCXOAHOIO BEIIECTBA
WM TPOAYKTA PpEAKIMU 110 H3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIICCTB
WJIM TIPOJTYKTOB PEaKIuH)

Tema 6. I'amoreHNpou3BOAHBIE YTIEBOAOPOJIOB (2
gyac w3 4): Peakuum 3aMelieHHs TajJoreHa Ha
THAPOKCOTPYIIY, HUTPOTPYIIY, IMAHOTPYIIITY,
aMUHOTPYIIITY.

Tema 6. I'amoreHnpou3BOAHBIE YTIEBOAOPOIOB (3
yac u3 4): JlelicTBue Ha TaJlOre€HIPOU3BOIHbBIC
BOJJHOTO M  CIOMPTOBOIO  pacTBopa  IIEJIOYH.
BzaumoeicTBue TurajoreHajJkaHOB ¢ MarHUEM U

78




IIUHKOM.

Anxanuensl. byraguen-1,3 u metunOyraauen-

1,3: ctpoenue.

A.HKaI[I/IeHBI . H30JIHUPOBAHHBIC, KYMYVYJIHUPOBAHHELIC.

OCOOEHHOCTH 3JIEKTPOHHOIO CTPOEHHUS

Y XUMHYECKUX CBOMCTB CONPSKEHHBIX JUEHOB, 1,2-
u 1,4npucoenunenue.

CriocoOnI IMOJIYYCHHA U IPUMCHCHHUC AJIKAIUCHOB.

AJNKaJMeHBI: BaXKHEUIITNE XMMUYECKHE CBOWCTBA
(peakius MOJTMMEPHU3ALIHH ). [Tonyuenue
CUHTETHYECKOT0 Kayuyka 1 pe3uHsbl. JlabopatopHbIi
OTBIT: — O3HAaKOMJIEHHWE ¢ 00pa3lamu IulacTMacce,
Kay4yKOB M PE3HHBI.

Tema 6. I'amoreHnpou3BOAHBIE YTIIEBOAOPOJOB (4
yac u3 4): IloHstue o0 METAJNIOOPTaHUYECKUX
COCIUHEHUSIX. Hcnonw3oBanue
TaJIOTCHIPOU3BOIHBIX B OBITY, TEXHUKE U B
XUMHUYECKOM CHUHTE3E.
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Breruncnenus: OnpCACICHNUC OOJIM BbIXOJdAa IIPOJAYKTaA
pc€aKkurun OT TCOPECTUIYCCKH BO3MOIKHOTO.

1P

AJNKUHBI: COCTaB M OCOOEHHOCTH CTpPOEHHUS,
TOMOJIOTUYECKUN PAd. AUETUJIEH — MNPOCTEUIINMA
IIPEACTABUTENb  QJIKHHOB:  COCTaB, CTPOCHHE,
(du3nueckure cBONCTBA.

ONEKTPOHHOE M  NPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJ1 ~aQJKWHOB, SP-THOpUIM3AIS aTOMHBIX
opOutaneid yriaepoma. XHUMHUYECKHE CBOMCTBA:
JAMEPU3AlMd W TPUMEPHU3ALMU, OKHCJICHUA.
KucnotHele  cBOiCTBa  aJIKHHOB,  HMEIOIIUX
KOHILIEBYIO TPOMHYIO CBA3b. KauecTBEeHHbIE pEaKIINU:
Ha TPOMHYIO CBS3b, B3aUMOJICHCTBUE AlIETUIIEHA C
aMMHUa4YHBIM pacTBOpoM okcuja cepedpa(l).

[Ipaktuyeckas padora Ne 3. [lonydenue aneruneHa
Y U3y4YE€HUE €r0 CBOWCTB.

AlIETUJIEH: XUMUYECKHE CBOMCTBA (peaKIuu

KonTponsnas pabora Ne2 «[Ipenensabie u
HETIPENICIIbHBIE YTIIEBOJAOPOIBI»
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TUAPUPOBAHMS, TaJOTCHUPOBAHMS,
rOpeHus), NOJy4YeHUE U IPUMEHEHHE.

TUJIpaTaluu,

2+1)u Tema 4. ApomaTnueckue yriieBoa0poabl (8+1)u
1 | Apensl. ben3on: coctas, ctpoeHue, GpusndecKue u 1
XUMUYECKHE CBOMCTBA (peaKIMy rajJoreHupOBaHUS
Y HUTPOBAHUS ), MOJTyUYCHHUE U TPUMEHEHHUE.
[IpaBuiio apOMaTUYHOCTH, IpUMEPbI 1
apoOMaTUYEeCKUX coeuHeHUH. JIabopaTopHBIi OMBIT:
MopaenupoBaHue MOJIEKY apoOMaTHUYECKUX
yraeBooposioB. IIpeacTaBieHWe O MEXaHHU3MeE
peakuui AMeKTPOQUILHOTrO 3aMEIIeHHUS.
Breruuciienus: — yCcTaHOBIIEHUE CTPYKTYPHOU 1P
(bopMyIIbI OPraHUYECKOTO BEIIECTBA HA OCHOBE €0
XUMHYECKUX CBOMCTB HIIA CITIOCOOOB MOJTYUCHHUSI.
1P | Tonyon: coctaB, ctpoeHue, (Gu3UYECKHEe U 1

XHUMHYECKHE CBOMCTBA (DCaKHI/II/I TaJIOTCHHUPOBAHUA

)41 HI/ITDOBaHI/IH), IIOJYYCHHMEC M ITPUMCHCHHC.

TOKCUYHOCTH apPEHOB.
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[IpencraBieHre 00 OPUEHTUPYIOLIEM JCHCTBUU
3aMecTUTeNed B OCH30JIbHOM KOJbLE Ha MPUMEPE
AJNIKUIIBHBIX paauKaoB, KapOOKCUIIbHOM,
TUAPOKCUIIBHOM, aMUHO- MU HUTPOTPYIIIbI, aTOMOB
rajOreHoOB.

XMUMHYECKHUE CBOMCTBA OEH30/1a M €0 TOMOJIOTOB:

OKHCJIEHHE TOMOJIOIOB OEH30JI1a.

KonTtponbshas padora Nel «YrneBogopoabi»

CniocoOsbI [MOJIYUCHUA APOMATHYCCKUX
YIJeBoaA0poaoB. OcobenHocTn XUMHNYCCKUX
CBOMCTB CTHUPOJIA. HOHHMepI/IBaHI/I}I CTUpOJIa.

Bpiuucienusa: — yCTaHOBIIEHUE CTPYKTYpPHOU
(GbopMyIIbl OPraHUYECKOTO BEIIECTBA Ha OCHOBE €T0
XUMHYECKUX CBOMCTB HJIA CITIOCOOOB MOJTYYECHHUSI.

2y

Tema 5. IlpupoaHble HCTOYHUKH YIJIEBOJAOPO/I0B U UX NepepadoTKa

(4+2)4

['eneTnueckas CBSI3b YTJIEBOJIOPOJIOB,

[MPUHAJICKAIIWX K PAa3JIMYHBIM KJIaCCaM
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Hed b u e€ npoucxoxaenue. CnocoOsl nepepaboTKu

HeTH: IeperoHka, KpeKUuHT

(TepMHUUECKUN, KATATUTUIECKU ), TUPOJIH3.

['eHeTnueckas CBSI3b MEXKY Pa3IMUHbIMU KJIACCaMH 1
YTJIEBOAOPOJIOB.
KontponbHas pabora Ne3 «['eHeTndeckas CBS3b 1P
MEXy Pa3IMYHBIMU KJIaCCaMU yTII€BOAOPOJIOB.»
[Tpuponubie UCTOYHUKHU yraeBoaopoioB. | [IpoaykTel mepepaboTku HePTH, UX MPUMEHEHUE B 1
[Ipuponuplli Ta3 W TOMyTHBIE HEMTSIHBIC Ta3bl. | MPOMBIINLIICEHHOCTH UM B ObITy. KaMeHHBINH yroib u
[IponykTel epepaboTku HedTH, UX TPUMEHEHHE B | MPOAYKTHI €ro mnepepadboTku. [leMoHcTpanus: —
IPOMBIIIEHHOCTH U B ObITy. KaMmeHHbldl yroies u | komiekiuu «HepTs» u «Yromby.
OPOJYKThl €ro mnepepaboTku. JlemoHcTpamus: —
kosutekiuu «HedpTe» 1 «Yromby.
Bpruuciienus: — onpenelneHue  MOJEKYJISIPHOU 1

(GOpMYITBI KUCIIOPOJ0COACPIKAIIETO OPraHUIECKOTO
BEIIECTBA [0 MAcCCOBBIM  JIOJIIM  JJIEMEHTOB,
BXOJIAIIMX B €ro cocTaB; Mo wmacce (00bEmy)
IPOJYKTOB CTOpaHMs; IO KOJIMYECTBY BEIIECTBA
(Macce, 00BEMY) TMPOAYKTOB PEAKIUU W/HIA
UCXOJHBIX BEIECTB.
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Ypoxk 0600111eHHs] MaTepraia TEMBI. 1P
Pa3nen 3. Kuciopoacoaep:kamue opranndeckune coexunenus (12 1)\(364)
3y Tema 6. Cimptbl. ®eHO Tema 7. CnimprTol. PeHou 94
[IpenenpHble OAHOATOMHBIC CIUPTHL. MeTaHOT U 1
ATAHOJI: CTpOeHUE, (U3UYECKUE U XUMHUUYECKHE
CBOMCTBa (peaklUuu C aKTUBHBIMU METaJUIaMH,
rajioreHoBOJOpOJaMHU, TOPEHHUE), TPUMEHEHHE.
BonopoaHbie cBs3M MEXTy MOJIEKYJIaMU CITUPTOB.
JleficTBre MeTaHOJIAa M OJTaHOJAa HA OPraHU3M
yenoBeka. JlabopaTopHbI€ OIBITBI: — TOPEHUE
CIIUPTOB; — OKHUCJEHHUE JTaHOJA OKCHIOM
meu(Il).
[IpenenbHple  OAHOATOMHBIE CHUPTHL:  HU30MEPHS, 1
kinaccudukanusa. DU3NYECKHe CBOWCTBA aJIKaHOJIOB.
JleMoHcTpanusa: pacTBOPUMOCTh CHUPTOB B BOJIE.
CriocoObl MONMy4YeHUsT U MPUMEHEHHE OJTHOATOMHBIX
CIIUPTOB.
XUMHUYECKHE CBOMCTBA aJIKAHOJIOB: JIETUAPATaLNH, 1
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OKHCJICHUsI, B3aHMMOJEUCTBUE C OPraHUYECKUMH H
HEOpPraHWYEeCKMMH KucioTtaMu. llpencraBiaeHue o
MEXaHM3ME peakluuid HYKICOQUIbHOrO 3aMelieHUs.
JemoHcTpanuu: 1. B3aumopaeicTBue dTaHona C
HatpueM. 2. OkucieHue  O3THJIOBOTO  CHUpPTa
TUXpOMaTOM  Kaiusg  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAJIOB).

MHOTOATOMHBIC CHUPTHL. DTUJICHTIHUKOIb U
TJIMLIEPUH: CTPOCHHE, PU3HUCCKHEC U XUMUICCKUE
CBOICTBa (B3aMMOJEHCTBUE CO IIEJIOYHBIMU
MeTaJslaMH,  KayeCTBEHHAas  peakuus  Ha
MHOTOaTOMHBIE CTIUPTHI). JeiicTBre HA OpraHu3M
YeJioBeKa. [Ipumenenue rIIMIepuHa u
JlaGoparopHsie
B3aMMOJICUCTBUE TJIMIIEPUHA C THUAPOKCHIIOM
meau(II).

OTHUJIICHI'JIUKOJIA. OIIBITHI:

MHuoroatoMHeIe CIIUPTHI: B3aUMOJIEICTBUE C
OPraHUYECKUMH U HEOPTaHUYECKUMH KHCIOTaMHU.
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[Ipoctbie  3¢dupbl, HOMEHKJIATypa U U30MEpHS.

OcobeHHOCTH (UBUYECKUX U XUMUUYECKUX CBOMCTB.

@DeHoJ: CTPOECHHUE MOJEKYJbI, (U3UUECKHE U

XUMHu4eckue cBorcTBa. ToOkCHYHOCTH (heHoa.
[Ipumenenue dpenona. Beruncnenus

— M0 YPaBHEHHUIO XUMHUUYECKOM peakiuu (Macchl,
00bEMa, KOJTMYECTBA UCXOHOTO BEIIECTBA WIIH
MIPOJIYKTA PEAKIIMHU 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB UIIH
MIPOJIYKTOB PEAKIIUN ).

®deHON:  B3aUMHOC  BIUSHHUE THIPOKCOTPYIIIBI U
O0ceH301pHOTO  sfpa. (OCOOEHHOCTH  XMMHUYECKHX
cBoicTB (eHona. KauecTBeHHBIE peakIuy Ha (PEeHOIT.

denondopmanibieTuIHAs CMOJIA.

[IpakTnueckas pabora Ne 4. Pewenue
HKCIEPUMEHTANBHBIX 3aAa4 1Mo Teme «CHuUpThl H
(hEHOIBIY.

Ta

Tema 7. Anbaerunapl. Kap0ooHoBbIe KHCIOTBI.

Tema 8. Anbaeruani. Kap0ooHoBbIe KHCJIOTBI.

214
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CioxHbie 3pupsbI

Caoxubie 3¢pupsl. 7Kupbl

AJpneruasl U KETOHBL. dopmanbaerua,
aneTanplerua:  CTpoeHue,  (Qusuueckue
XUMUYECKHE CBOWCTBA (pEaKUUH OKHUCICHUS U

BOCCTAHOBJICHUSI, KAUECTBCHHBIC PEAKITUH ).
JlaGopaTopHBIE OTBITHI:

—  OKHUCJICHHE  aJIbJITUJI0B  aMMHUAYHBIM
pactBopoMm okcuaa cepebpa(l) u rugpokcumom
meau(Il).

DJEeKTPOHHOE CTPOCHHE KapOOHWJIBHOW  TPYIIIHL.
['omosiornueckue  psabl  AIbACTHAOB U KETOHOB:

U30MEpPHS.

IIpencraBienue 0 MEXaHU3Me peaxkum

HVKJIGOd)I/IJII)HOFO IIPUCOCANHCHHUA aJIbACTHUAOB.

DopMabIETHT, AlETATBICTH/L: TTOTYYEHHUE U
MIPUMEHECHUE.

AIIETOH: CTpOCHHUE, d)I/ISI/I‘—IeCKI/IC U XUMHWYCCKHUC

CBOMCTBA (DeaKHI/II/I OKHCJICHUA 1
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BOCCT&HOBJ’IGHI/IH), IMOJYYCHHEC U IPUMCHCHHC.

Beraucienus: ONpeleNieHuEe  MOJEKYJISIPHOU
(GOpMyIJIBI OPraHMYECKOTO BEIIECTBA IO MAaCCOBBIM
JIOTISIM DJIEMEHTOB, BXOJSIIMX B €r0 COCTaB; MO Macce
(00BEMY) TIPONYKTOB CrOpaHus; IO KOJIUYECTBY
BelecTna (Macce, 00bEMY) MPOAYKTOB PEAKIIUU U/UIIH
UCXOIHBIX BEIIECTB; — YCTAHOBJICHHE CTPYKTYpHOH
(GopMyIBI OPraHUYECKOTO BEIIECTBA HAa OCHOBE €ro
XHUMHYECKUX CBOMCTB MJIA CITOCOOOB TIOJTYYCHHUS.

Ypoxk 0600111eHHs] MaTepraia TEMBI.

OnMHOOCHOBHBIE  TpeleNibHbIe  KapOOHOBBIE
KUCJIOThl. MypaBbHHAsA M YKCYCHasi KHUCJOTHI:
CTpOoeHHE, (PU3NUECKHEe U XMMHUYECKHE CBOMCTBA
(cBoiicTBa, 0OmME JUIS  KJacca  KHUCJIOT).
[Ipaktuueckas padota Ne 2. CpoiicTBa pacTBOpa
YKCYCHOU KHCJIOTHI.

OcCOOEHHOCTH CTPOEHUST MOJEKYJI KapOOHOBBIX
kucinot. Mzomepust u HomeHknarypa. Bogoponssie
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CBA3U MCIKAY MOJICKYJIaMU Kap60HOBBIX KHCJIOT.

OIHOOCHOBHBIE MpEIeNIbHbIE KAPOOHOBBIE KUCIIOTHI:
PEaKIMU C y4aCTUEM YTIIEBOJOPOIHOTO pauKaia.

MypaBbuHass W YKCYCHas KHCIOTBI:  pEaKUHUs
sTepuUKalMU, TOJy4YeHHEe ¢  IPUMEHEHUE.
CreapuHoBass ¥  OJIEMHOBAas  KHUCJIOTBI  Kak

MpCACTABUTCIIN BBICIINX Kap6OHOBBIX KHCJIOT.
Mpbl1a Kak COJIM BBICIITHUX Kap6OHOBLIX KHCJIOT, UX
MOIOIIEC JIGIZCTBHG.

Oco0eHHOCTH CBOMCTB MypPaBbUHOU KHCIIOTHI.

MHoroo0pasue KapOOHOBBIX
[lpencraBuTenn  BBICHIUX  KApOOHOBBIX  KHCIIOT:
NaJIEMATHHOBAS, JINHOJICBAS, JIMHOJICHOBAS KUCIIOTHI.

KHUCJIOT.

OcobOenHoctu CBOICTB HETPEeICTbHBIX U
apPOMATHYECKHUX KapOOHOBBIX KHCIIOT, JUKApPOOHOBBIX

KHUCIIOT, TUAPOKCUKAPOOHOBBIX KHCIIOT.
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KoHnTponbpHas pabora Ne2
«Kucnopozacoaepxariue OpraHNYecKue
COCTTUHECHHSD)
[loHATHE O CUHTETHYECKUX MOIOIINX  CPEACTBAX
CMQ).
[TonsTHE O TIPOM3BOAHBIX KAapOOHOBBIX KHUCIOT —
CJIOKHBIX A(Upax, aHTHIPHUIAaX, TATOTCHAHTHIPUIAX,
aMuJIax, HUTPUJIax.
Crnoxnble  3Qupsl  Kak  NPOU3BOJHBIC
KapOOHOBBIX  KHCJIOT. [ MAPOIM3  CIOKHBIX

a¢upoB. Kupsl.

Cnoxuble >¢upsl. ['omonoruueckuit psn, oOmias
dopmyna, ©30MepHs K HOMEHKIIATYA.

[lpaktuyeckas  pabora Ne 5. Pemenue
IKCIIEPUMEHTANBHBIX 337124 10 Teme «KapOoHOBbIE
KUCTOTHI. CII0KHBIE YPUPBD».
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[ToBTOpEHUE «Kucnopoacoaepxauue
OpraHUYeCKUE COCTUHEHUS

Kupsl. I'ngponus xupos. Ilpumenenne xupos.
buonoruueckas poap KupoB. Beruucienus: — 1o
YpaBHEHUIO XUMUYECKOU peakiuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WK ITPOAYKTA
pPEaKIMU IO U3BECTHBIM Macce, 00BEMY, KOJTHYECTBY
OJIHOT'O U3 UCXOJTHBIX

Kontponsnas  pabotaNe4 «Kucnoponcoaepxariue

OPraHUYCCKHUEC COCOAUHCHUA.

XKupsi: ctpoenue, puznyeckrue CBONCTBA.
Oc00EHHOCTH CBOMCTB KUPOB, COACPHKAIINX OCTATKU
HEIpEIEIbHBIX KUPHBIX KUCTOT. JKUpPBI B IpUpOIE

2y

Tema 8. YrieBoanl

Tema 9. YrieBoanl

6u
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VYTneBonbl: cOCTaB, Kiaccu(uKamus yriaeBoI0B
(MOHO-, &nM- W moJucaxapuiabl). [moko3za —
IIPOCTEUIIINN MOHOCAXapHU.I:
0COOCHHOCTH CTPOCHHS MOJIEKYIIbI, GPU3NYECKUE U
XUMHUYECKNE CBOWCTBAa  (B3aUMOJCHCTBHE C
rugpokcuaom meau(Il), okuciieHne aMMHaYHBIM
pactBopoMm okcuzaa cepebpa(l), BoccranoBieHue,
OpO’KEeHHE TIIIOKO3bl), HaXOXKJEHUE B TMPHUPOJE,

NpUMeHeHue, Onosiorndyeckas posib. @OTOCUHTES.

®pyKTO3a KaK U30Mep TIIOKO3bI.

OnTuyeckas HU30MCpUs. KonpuaTo-nienHas

TAYTOMCPHA Ha TPHUMEPC MOJICKVIIBI — TJIFOKO3bI,
IPOCKIIMKU Xeyopca, (X,B'aHOMCDLI TJIFOKO3HEIL.

MoHocaxapuipl: rajlakTo3a, pu0o03a, JIe30K- cupudo3a.
PU3NYECKUE CBOMCTBA W HAXOXKICHUE B MPUPOJE.
JlabopatopHbiii  onbIT: B3aumomeiicTBue pacTBOpa
IJTI0KO3bI ¢ TusipokcuaomM Meau(Il).
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Caxapo3sa OpCaACTABUTCIIb AHMCaXapuaoB,

TUAPOJIN3, HaXOXJICHHUEC B Opupoac )41

npumenenre. Kpaxman u umemmonosza  Kak
npupojaHble nonumepsl. CTpoeHHe Kpaxmana u
HeJuToNo3bl. Pu3znyeckue U XUMHYECKUE
CBOICTBa Kpaxmana (TUAPOIM3, KayeCTBEHHas
peakuus ¢ uoaoM). JlabopaTopHbI ONBIT: —

BSaHMOHeﬁCTBHC Kpaxmalia ¢ HOJJOM.

Jlncaxapmlm: MaJIbTO3a Hu JJAKTO34a.
BoccranaBnuBaronue u HEBOCCTAaHABJIMWBAIOIINEC
Aucaxapuabl. Honncaxapmxm: I''TMKOI'CH. CTpOGHI/IG
MaKpOMOJICKYJI I''IMKOI'CHA.

XUMHYECKHUE CBOMCTBA IEJUIIOJIO3bl: THIAPOJIU3,
nosydyeHue AGupoB  1eIoi0o3bl.  [loHsATHE 00
HMCKYCCTBEHHBIX BOJIOKHaxX (BHUCKO3a, alleTaTHBIN
MIENK).

Pa3nen 4. A3oTcoaep:kaniue opranndeckue coexmHeHust (3 9)\(94)
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3y

Tema 9. AMUHBI. AMUHOKHCJI0TBI. Beiaku

Tema 10. AMUHBI. AMHUHOKHUCJIO0THI. bejiku

9y

AmMunbl. MeTUIIaMUH U aHUJIMH COCTAasB,

CTPOCHUC, d)I/ISI/IIIeCKI/IC 1 XUMHUYECKUE CBOMCTBA

(ropeHue, B3aUMOJIEUCTBUE C BOJIOU U

KUCJIOTAMHU ).

Knaccudukanus  amuHoB:  anudaTudyeckue U
apOMaTHYECKUE; MIEpBUYHEIE, BTOPUYHBIC U
TpeTuuyHbie. AMUHBIL: n3oMepusi. CriocoObl MOTyUYeHUS
U IPUMEHEHHE aTM(PaTUICCKUX aMHUHOB.

HonyquHe AHWJINHA U3 HI/ITpO6CH30Ha.

BzaumHoe BiusiHHE rpymnia aTtoMOB B MOJICKYIIC
anmHa. OCOOEHHOCTH XMMHYECKHUX CBOMCTB

aHunvHa. KauecTBeHHbIEC peaKkIii Ha aHWJIMH. AMUHBI:
aJKWIMPOBAHUE, B3AaUMOJICHCTBUE IEPBUYHBIX AMUHOB
¢ azotucToi kuciaoTor. Colu aJIKMmIaMMOHMS.

94




AMHMHOKHUCIIOTHI Kak amdoTtepHbie
opraHuyeckue coefauHeHus. Dusznueckue U
XUMHUYECKUE CBOMCTBA AMUHOKHUCIIOT (Ha MpUMEpE
TJIMIIHA). buonoruueckoe 3HAYEHUE
aMuHOKHCHOT. [lenTuas.

Homenknatypa u HU30MepHsl. OTtaenpHBIE
NpEeACTaBUTENN O-aMUHOKHUCJIOT: TJIMIIWH, aJlaHuH,
(heHuIaIaHuH, CEPUH, TIYTAMUHOBAs KUCJIOTA, JIM3UH,
uucrend. Onruueckas U3oMepuss aMHUHOKHCIOT: D- u
L-aMHUHOKHCIIOTEL

Peaknius monukoHaeHcaIuy, 00pa3oBaHue MENTHIHOM
cBs3u. JleMoHcTpanus: PactBopenre 0eIkoB B BOJIE.

benkn kak mNpUPOIHBIE BBICOKOMOJIEKYJISIPHBIC
coeauHenus. [lepBuunas, BTopuyHas u
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TpeTUYHasi CTPyKTypa OeiakoB. XUMHUYECKHE
CBOHCTBa OENKOB: THAPOJIN3, JI€HATypalus,
KayeCTBEHHbIE PEaKIMU Ha OEIIKH.

JleMoHCTpauuu: — JeHaTypanus O€JIKOB IpH

Harp€BaHuM, — OBCTHBIC PCAKIIUU OEJIKOB.

Ilonatue 00 A30TCOACPKAITHNX T'CTCPOHUKIITNYCCKHNX
COCAMHCHUAX. [TupuMUIMHOBEIE )41 IIYPHUHOBBIC
ocHOBaHUs. HyKJIEMHOBBLIC KMCIOTBI: COCTAaB, CTPOCHUE
1 OMOJOrn4ecKas POJIb.

[IpakTrueckas pabora Ne 6. Pemenue

SKCIICPUMCHTAJIBHBIX 3a1a4 I10 TEMC

«A30Tcozlep>1<aume OpPraHNUYCCKUC COCAUHCHUS.

Pa3ned. 5. BoicokoMouiekyasipabie coequHeHust (24)\(64)

Tema 10. IlnacTmaccel. Kayuyku. Boiokna

Tema 11. BoicokoMoJieKYJISIpHbIE COEINHEHUSA

OcHOBHbIE MOHSTHUS XUMHUHU
BBICOKOMOJIEKYJISIDHBIX COEIMHEHUN: MOHOMED,
NOJIUMEP,  CTPYKTYPHOE  3BEHO,  CTEICHb

I[MOJIMMCPHU3alIn, CPpCAHAA MOJICKYJIApHAA Macca.
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OCHOBHBIE METOBI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN —
MOJIMMEPHU3ALINS U MOJTUKOHACHCAIUA.

[IpeacrasicHue [0) CTCPCOPETVIIIPHOCTHU )48
HAJIMOJICKYJISIPHOU CTPYKTYPE IHOJHUMCPOB,
3aBUCUMOCTD CBOMCTB IIOJIMMEPOB oT nux

MOJIEKYJISIDHOTO ¥ HA/IMOJEKYJSIPHOTO  CTPOCHHUS.
HemoncTpanus o0pa3uoB pe3uHbl. Bupeodparment
«BynkaHuzanus pe3uHb.

[IpakTrueckas pabora Ne 7. Pemenue
HKCTIEPUMEHTANIBHBIX 3a7au 1o TeMe «Pacmo3HaBanue
OpPTaHUYECKUX COCTUHEHU.

Hroropas koHTpoabHAs padoTa 3a kypc 10 kitacca
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[TnacTmacchl: MOJIMMETUIIMETAaKPUIIAT,
MOJIMKapOOHATHI, NMOJIMATUIICHTEpeTanar.
Yrunuzamnusa u nepepaboTka MmiacTuka. DJIaCTOMEPHI:
CHIIMKOHBI.

Ilonumepsl  cnenuaJbHOrO HAa3HAUCHMS (TCd)J'IOH,

KeBJIap, AJIICKTPOIIPOBOISATIINE OJINMEPBI,
OuopasaraemMbie MOJUMEPHI).
[Ipaktnueckas  pabora Ne 8. Pemenne 1
IKCIIEPUMEHTAIBHBIX 33/1ad 10 TeMe «Pacrno3HaBaHme
TUTACTMACC ¥ BOJIOKOH)
Pa3nen 6*. Urtorosoe nosropenue (14)\(54)
1P | IInactmaccel (MOMUATUIIEH, TTOTUIIPOIHIIEH, Hrorosasi koHTpOIbHasA padoTa NeS 3a kypce 10 1P

MOJIMBUHUIIXJIOPU, TONUCTHPON). HaTypanbHbli
U CUHTETHYECKHE Kayqayku (OyTaJIneHOBBIH,
XJIOPOTPEHOBBIN U U30NTPEHOBBIN). BonokHa:
HaTypaJibHbIE (XJIOMOK, IEPCTh, MIENK),

KJ1acca
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HCKYCCTBEHHBIE (alleTaTHOE BOJOKHO, BUCKO34),

CUHTETHYECKuEe  (KampoH u JaBcaH).
[ToBTOpEHME. I'enetnueckas CBA3b MEXIY 2P
Pa3IMYHBIMU KJIaCCaMH OPraHUYECKUX COCTMHEHUM
[ToBTopenue. Beruucienus: — ONPEICIICHUE 2P

MOJICKYJISIPHOM (hOPMYJIbI OPTaHUYIECKOTO BEIIIECTBA IO
MaCCOBBIM JIOJISIM DJIEMEHTOB, BXOJISIIUX B €TI0 COCTaB;
no wMacce (00BEMY) TPOIYKTOB CrOpaHus; IO
KOJIMYECTBY BeliecTBa (Macce, 00bEMY) MPOTYKTOB
PEaKIMK W/WIH UCXOTHBIX BEIIECTB; — YCTAHOBJICHUE
CTPYKTYPHOU (HhOPMYJIbI OPraHWYECKOTO BEIISCTBA Ha
OCHOBE €ro XHMHYECKHX CBONCTB WM CIOCOOOB
TIOTTyYCHHSI.

1 u B Henen10, Bcero 34 4y, us
HHUX 3 4 — pe3epBHOE BpeMs

3 4 B Heaea1, Bcero 102 u, u3
Hux 10 4 — pe3epBHOe BpeMmsi
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TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O ITPEAMETA «XUMMWUS»

11 KUIIACC «OBIIAA U HEOPTAHNYECKAS XUMUS»

Bba3oBsblii yposensn (1 yac) Yray0aénnslii ypoBeHnb (1+24aca)

Koma-Bo Koma-Bo
JacoB JacoB
Pa3nen 1. Teopernueckne ocHoBbI xuMum (1249\36 u)

34 Tema 1. Ctpoenne atoma. Ilepuoanuecknii 3axkon u Ilepuoanyeckasn @8+1)u
cucrema xumMuyeckux djieMeHToB JI. M. MenaeseeBa
1| Xumuueckuii sneMeHT. AToM. S1po aroma, 1
U30TOIIEL.
KopnyckyJIsIpHO-BOJIHOBOM AyaJIu3M, JBONMCTBEHHAas 1

opupoaa 9JICKTPOHA. CTpOGHI/Ie QJICKTPOHHBIX
000J10UEK aTOMOB, KBAHTOBBIC YHCJIA.
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Pacnipenenenne 3JI€KTPOHOB MO ATOMHBIM
opOuUTassIM; OPUHIIUIT MUHUMYMA SHEPTUU, TPUHITUI
[layiu, npaBuiio XvHa.

OnekTpoHHast 000J04YKa. DHEPITUUECKUE YPOBHH,
OJlypOBHU. ATOMHBIE opOuTany, S-, p-,

d-snemenTbl.  OCOOCHHOCTH  pacrpeesICHHs
JIEKTPOHOB 110 OPOUTAISAM B aTromMax 3JIEMEHTOB
NEPBbIX  YETHIPEX TMEPUOJOB. JIEKTPOHHAs
KOH(UTypalus aTOMOB.

DNEeKTpOHHBIE KOH(UTYpallu aToOMOB 3JIEMEHTOB
IIEPBOr0 — YETBEPTOIO NEPUOJOB B OCHOBHOM

¥ BO3OYKJIEHHOM COCTOSTHUH, SJICKTPOHHBIE
KOH(pUTYypanuu HOHOB.

[onsTre 06 SHEPTUH WOHU3AIINH, YHEPTUU CPOJICTBA K
AIEKTPOHY. DJAEKTPOOTPULIATETHHOCTb.
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Ilepponnueckuin  3akoH u  llepuognueckas
cUCTEMa XUMMHYEeCKMX diemeHTtoB J[. W
MenneneeBa. CBsi3b NEPUOAUYECKOTO 3aKOHA H
Ilepnonnyeckon CUCTEMBI XUMHAYECKUX
anemeHToB [[. 1. MeHneneeBa ¢ COBpeMEHHOU
TEOpPUEN CTPOEHHSI AaTOMOB 3aKOHOMEPHOCTH
U3MEHEHNS CBOMCTB XMMHUYECKHX DJIEMEHTOB H
0o0pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
no rpynmaMm M [OEepHoJaM.  3HAuYCHHE

nepuoanyeckoro 3akona [[. 1. Menpaeneena.

JdeMoHcTpanus

Buner  Tabmun  «llepuogmdeckas cucreMa

xuMmuueckux aneMmeHToB /1. . Menaeneeay»

O0001IeHE U CUCTEMATHU3ALIMS 110 TEME.

Pa6ora ¢ Tectamu B hopmate EI'D

YPpOK KOHTPOJIS 3HAHUM MaTepUaia TEMbI

Pabota c Tectamu B ¢popmate EI'D

1P
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44 Tema 2. Ctpoenue BemecTsa. MHOrooopasue BeumecTs 10 4
1| Ctpoenue BemiecTBa. XUMHUYECKasl CBS3b. Buisl 1
XUMHYECKOW CBS3M (KOBAJICHTHAs HEMOJISIPHAs U
NoJIsIpHasi, MOHHAsI, MEeTaJuTMuecKasi). MexaHu3Mbl
00pa3oBaHUsl KOBAJICHTHOM XUMHUYECKOW CBSI3U
(0OMeHHBIH u JOHOPHOAKIIENITOPHBIH).
Bopoponnas cBs3b.
BaneHTHOCTSD.
DHeprus U JUIMHA  CBS3W. [lonspHOCT®B, 1
HaIlPaBJIEHHOCTh M HACBIIIAEMOCTh KOBAJIECHTHOU
cBs3u. Kparnsie cBsi3u. BogopoaHas cBsi3b.
MexMONeKyIsIpHbIE B3aUMOAEHCTBUS
BasleHTHOCTP W BaJIEHTHBIE BO3MOHOCTH aTOMOB. 1

['ubpunu3anus aTOMHBIX opOuTae. CBa3b
SJICKTPOHHOM CTPYKTYPBI MOJICKYJI C UX

T€OMETPUYECKUM CTPOCHHEM (Ha TPUMEpPe COeTUHEHUH
AJIEMEHTOB BTOPOT'O MEPUOAA).
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DIIEKTPOOTPULATENBHOCTh. CTENEHb OKUCIICHHUS.

HoHsr: KaTUOHbI U AHHUOHBI.
BemecTBa MOJIEKYISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTBA. UMbl KPUCTAIUIMYECKUX
pPELIETOK U CBOMCTBA BeUIeCTB. JleMOHCTpaums

MOI[eJII/I KPpUCTAJNIMYCCKUX peHIéTOK

HpC)ICTaBJIeHI/ISI 0 KOMIIJICKCHBIX COCIUHCHUX.
CocraB KOMITJICKCHOT'O HOHaA:
KOMHJ'IeKCOO6pa3OBaT€JIL, JIUTaHABbI.
KoopanHaimoHHOE YuCIIo.

HomeHknaTypa  KOMIIEKCHBIX COCIMHECHUMN.
3HaYCHHE KOMILIEKCHBIX COCIMHECHUMN.

[ToHsSITHE 0 KOOPAMHALIMOHHON XUMMUH.

[TonsTe 0 nucnepcHbIX cuctemax. McTuHHBIE U
KOJUIOMJHBIE  PacTBOPHI. MaccoBas
BEIIECTBA B PACTBOPE.

JOJIA
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CnoocoOnl
MaccoBasi JIOJisi BEIeCTBa B PacTBOPE,
KOHIICHTpAIIHS.

BBIP@KEHUSI KOHLIEHTPALlUU PacTBOPOB:
MOJISIpHas

Hacsllennsie Y HEHACBIEHHBIE PACTBOPHI, 1
pacTtBOpUMOCTb. Kpucramioruaparst.
Bbruucienus
C HCHOJIb30BAHMEM  IOHATHM  «MaccoBas  J0JA
PacTBOPEHHOIO BEILIECTBAY, «MOJISIpHAs
KOHLICHTpALIM»
1| Knaccudukanuss HEOpPraHUYECKUX COEIMHEHUIA. 1
HomeHknaTtypa ~ HEOpraHMYECKMX  BEIIECTB.
I'enetnyeckast CBA3b HEOPraHUYECKUX BEIIECTB,
[IPUHAJICKAIIKUX K PA3IMYHBIM KJ1accaM
(5+1)u Tema 3. Xumnueckue peakuuu (17 +1)u
Boruncienus 1P

— MAacchl BellleCTBa WK 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, MAacce WM 00BEMY OJIHOTO U3
YYaCTBYIOLIMX B PEAKIIUU BEILIECTB;
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— MacCcoBOM JOJMM W MOJSPHOM KOHUEHTpaLUU

BEIIIECTBA B PACTBOPE

Bobruucienus
— Macchl (00bEMa, KOJIMYECTBAa BEIIECTBA) MPOAYKTa
pPEaKLNM, €CJIM OJIHO U3 BELIECTB IaHO B BUJIE PACTBOpA
C ONPEAECIEHHON MaCCOBOM JI0JIEH

paCTBopéHHOFO BCIICCTBA

Xumuueckast peakius. Knaccuduxamus
XUMUYECKUX pPEaKUMil B HEOPraHWUYECKOH W
OpraHU4eCKOW XMMHUH. 3aKOH COXPaHEHHUS MaCChI
BEIIECTB; 3aKOH COXPAaHEHUSA U IIPEBPALICHUSA
OHEPI'UM IPU XUMUYECKUX PEAKLIMAX.

TemnoBsie et XAMUYECKUX  PEaKIui.

TepMOXUMHYECKUE YPAaBHEHUS.

Boruucienus

— TerIoBoro 3P eKTa peakiuu
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CkopocTh  peakuu, €€ 3aBHCUMOCTb  OT

paznuuHbiX (¢akTopoB. OOpaTUMble pEaKIUU.
XumMuueckoe paBHOBecue. DaKTOPhI, BIUSIOIIUE

Ha COCTOSTHUE XMMUYECKOTO PABHOBECHS.
[Tpunanun Jle larense.

IIpakTnueckas padora

Ne 1. Biusiuue pa3nuyHbiX (akTopoB HA CKOPOCTh
XUMUYECKOW peaKu.

I'oMorenHsIe N T'CTCPOTCHHLIC Karanus

PCAKINHN. U KATAJINU3ATOPBI.

KoHcTaHTa XHMHYECKOIO PaBHOBCCHA.

®daxTophbl, BIUAIONINE HA MTOJT0KEHUE
XUMHYECKOTO paBHOBECHS: TEMIIEPATypa, NaBICHUE U
KOHIIEHTPAIINH BEIIECTB, YYACTBYIOIINX B PEAKIIHH.
[Tpunuun Jle latense. IlpakTHyeckas padora

Ne 2. Bnustnue pasnudsbix (aKTOPOB Ha TMOJIOKECHHE
XUMHYECKOTO PABHOBECHS.

DnexkTponuTnyueckas auccornuamnus. CUuibHbIC U

107




cnabbie SNEKTPOIUThL. Peakinu HOHHOTO
oOMeHa.
JlaGoparopHuasi padora

— MPOBEACHUE PEAKIMil HOHHOrO OOMeHa

Breimonnenue pra}KHeHI/If/'I 1o Temam: CHIbHBIC U
ciiabble AJICKTPOJINTHI. CreneHn JrucCConranu.

Peakinu noHHOro ooMeHa.

Penienue 3aa4 I10 TEMC. XHUMHUYECKOE PaBHOBCCHC

CunpHble 1 cnadbie 31eKTpoauThl. Cpena BOAHBIX

paCcTBOPOB  BCHICCTB: KHUCJIAA, HCfITpaJIBHaSI,
mcJIouYHasd.

IlonaTue o BojopoaHoM mokazarene  (pH)
pacTBOpa. ['maponaus OPTraHNYCCKHUX )41

HCOPIraHNYCCKUX BCIIICCTB.

JlabopaTopHas pa6ora

— OonpcaciicHuc Cpcabl pacTBOPOB BCHICCTB C
IIOMOIIBIO YHUBCPCAJIbHOI'O HHAMKATOPA.

Honnoe mnpousBenenue Boabl. Cpena
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pacTBOpPOB: KMCIOTHAs!, HEUTpabHas, LIEJI0YHasl.

Bonoponusiit nokazarens (pH) pactopa.

T'uaposus coneii. 1
1 | OkucIUTETEHO-BOCCTAHOBHUTEIIBHBIE PEAKITUH. 1
JdemoHcTpanus
Paznoxxenue nepokcuia BOAOpoaa B IPUCYTCTBUU
KaTaauzaTopa. [lonsite 006  3IEKTpOIn3e
pacIijiaBoB M pacTBOpPOB cosieh. [IpumeHeHwue
AIEKTPOIN3A.
OKUCTUTENBHO-BOCCTAHOBUTEIBHBIC pEaKIuu. 1
Crenenpb okucneHusi. OKUCIUTENb U BOCCTAHOBHUTEIID.
[Ipouiecchl OKKUCTIEHUS U BOCCTAaHOBIIEHUs. BaxkHeitmue
OKHUCJIMTENIX U BOCCTAHOBUTENIU. MeTO1 3JIEKTPOHHOTO
Oayranca
DIIEKTPOIU3 pacTBOPOB U PACILIIABOB BEIIECTB. 1
1P | KonTponsHas padota 1 KonTponwsnas padota 1 (tect B hopmare EI'D) 1
Pa3nen 2. Heopranuueckast xumus (164\514)
(8+1)u Tema 4. HemeTasibl 294
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Boruuciaenus
— Macchl (00bEMa, KOMYECTBa BEIIECTBA) MPOAYKTA
pEaKIINK, €CJIM OJHO U3 BEIIECTB JaHO B BUJIE pacTBOpa
C ONPEAECIEHHON MaCCOBOM JOJIEH

paCTBopéHHOFO BCIICCTBA

Boruunciaenus

— H0JIX BbIXOA4 MPOAYKTA PCAKIUU OT TCOPCTHUICCKU
BO3MOXHOI'O

Hemeramibl. ITonoxxenue HEMETAJIJIOB
B [lepuonnueckon cucTemMe
XxuMHUeckux 3aemeHToB 1. 1. MenneneeBa

1 0OCOOCHHOCTH CTPOCHUS aTOMOB.

JdeMoHCTpanuu

1. O6pa3iel HEMETaJIIOB.

Bomopon. ITlomydyenue, ¢u3mdeckne U XUMHUYECKHEC
CBOMCTBa (peakuuy C MeTalUlaMHM U HEMETalaMu,

BOCCTAHOBHTEIIbHBIE CBOMCTBA).

JlabopaTopHbIe ONBITHI
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1. KauecTBeHHBIE peakIIM HA HEOPTAHUYECKUE UOHBI
Y KaTUOH BOJIOpOAA.

['uapunsl. TONIMBHBIE 3JIEMEHTBHL.

Pu3nyuecKre CBOMCTBA HEMETAUIOB. AJUIOTPONUS
HEMETAJUIOB (Ha IIpUMEpe KHUCIOPOAA, CEpHI,

docdopa u yriaeposa).

Kucnopon u o30H. Yraepo, HaxoXJIeHHE B IPUPOJIE,
QJUIOTPOINIHBIE ~ MOJU(PUKAIUU.  AKTUBUPOBAHHBIN
yroab, ajicopoumsa. DPynnepensl, rpadeH, yriiepoaHble
HAHOTPYOKH.

JleMoHCTpanumn

2. l'openue cepsl, hocdopa, xene3a, MarHus B
KHUCIIOPOJIE.
JlaGopaTopHbIe ONbITHI.

2. lomy4yenue u coOupaHue ra3os.

XUMHUUYECKHUE CBOMCTBA BAXXKHEHIIINX HEMETAJJIOB
rajJjoreHoB M MX COCAWHEHUU  (OKCHUJIOB,
KUCJIOPOACOAEPKAIIUX KUCIIOT, BOJOPOIHBIX
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COEIMHEHUN). [Ipumenenue
U UX COCTUMHCHUM.

TaJJOIr€HOB

["anmoreHoBoAOPOIBI. Baxuenumne
KHCJIOPOJICOAEPKAIINE COEAUHEHNS TaJIOT€HOB.

JlaGopaTopHble W MPOMBIILJICHHBIE CIOCOOBI
MOJIYYEHHS TalIoreHoB. [[pyuMeHeHne rajJoreHoB u ux
COECIMHEHUH.

XUMHUUYECKHUE CBOMCTBA BAXXKHEUIIINX HEMETAJLIIOB.

Cepa u e€ coenunenus. (Okcuapl, KUCIOPOI-

coaepKanue KHCJIOTHI, BOJIOPOJHBIE
coenuHenus). Ilpumenenue cepel U e
COeIMHEHUH.

Cepa. Haxoxnaenue B npupojie, crnocoObl MOIy4eHHUS,
dbusnueckre U xuMudeckue cpoiictBa. CepoBoaopos,
cynbunbl. Oxcun cepol (IV), oxcun cepwsr (VI).
CepHucrass W cepHas KHUCIOTBI M HX COJH.
Oco0eHHOCTH CBOMCTB CepHOM KUCIOTH. [IpumeneHue
CEpbI U €€ COCTMHECHU.

112




JlaGopartopHbie MIPOMBINIJIEHHBIE  CIIOCOOBI
NoJIyueHHsl Kuciaopoaa. dusndyeckue U XUMHUYECKHE
CBOMCTBA KHCJI0POJa U 030Ha. [ [puMeHenue kuciopoaa
1 030Ha. OKCUBI U IEPOKCUBI.

u

XUMHUYECKHUE CBOMCTBA BAXKHEUIIINX HEMETAJJIOB.

Azota u ero  coenuHenus.  (OKcHIBI,

KHCJIOPOJCOAEPKAIUE KHUCIOThI, BOAOPOJIHbBIC

coenuHenus). [lpumeHenne a3ota u  €ro

COCIMHEHUH.
A3zot. HaxoxaeHue B mpupoje, CriocoObl MOTydIeHHUS,
dbuzudyeckue W XUMHYECKHE CBOMCTBA. AMMMUAK,
HUTPU/IBL.
Oxcuapl a3zota. A30THCTass M a30THAsA KUCJIOTHI U HX
comi. OcCOOEHHOCTH CBOMCTB a30THOH KHCJIOTHI.
[IpuMeHEeHHE a30Ta W €ro COCAUHEHUN. A3OTHBIE
yI0OpeHus.

XUMHYECKUE CBOMCTBA Ba)KHCHUIITNX

HeMmetaioB. dochop wm ero

COCJIMHCHUSI.
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(Okcunpl,  KHCIOPOJCOACPIKAIIUE  KUCIOTHI,
BOJIOPO/IHBIE COCTMHCHHS ). [Tpumenenune
dbocdopa u ero coeTMHEHUI.

®ochop. Haxoxknenue B  mpupose, CHOCOOBI
nony4deHus, (pU3MUecKkne W XUMUYECKHE CBOWCTBA.
®ochunsl u pochun. Oxcuasl Gocdopa, hochopHas
KHUCJIOTa U €€ COJIN

Metadbochopras wu  nupodocdhopHas  KHUCIOTHIL,

dbochopucrasg u bochopHOBATHCTAT KUCIOTHL.

[Tpumenenue docdopa U €ro COEJIMHEHUH.

dochopubie yaoOpeHus.

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX HEMETAJIOB
(yrmepoga M KpEeMHHUS) U HUX COCAUHECHUH
(OKCHUIOB, KHCJIOPOJICOACPIKALIUX KHCJIOT,
BOJIOPOJIHBIX COCJIMHECHUM). [Ipumenenne
yTJIepoJia, KPEMHUS U UX COCMHECHUM.

OU3NYECKUE W XHMHUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB, 00pa30BaHHBIX yriiepoaoM. Okcua yriepoaa
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(I1), oxcun yrnepoma (IV), yroinbHasi KucioTa U €€
comu. [IpuMeHeHne MPOCThIX BEMIECTB, 00Pa30BaHHBIX
YIJIEPOJOM, U €TO COCIUHEHUN.

Kpemnuii. HaxoxaeHnue B mpupojge, CHocoObl
NoJIy4eHHsI, (PU3NYECKUEe W XHMHYECKHUE CBOWCTBA.
Oxcun kpemuusa(IV), kpeMHHEBasT KUCIOTA, CUITHKATHI.
[TpuMeHEeHNE KPEMHUS U €T0 COCTMHCHUM.

CTeKJ'IO, €10 IMOJIYYCHHUC, BUABI CTCKJIA.

1P

Boplunciaenus
— Macchl BellecTBa WIM 00BEMa Tra3oB IO
WU3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WU
00BbEMY OTHOTO U3 YYACTBYIOIIHMX B PEAKIIUH
BCIIICCTB;

Macchl (00BEMa, KOJMYECTBA BEIICCTBA)
NPOJYKTOB PEAKIMU, €CIM OJHO U3 BEIICCTB

HMCCT IIPUMCCHU

IIpakTHyeckue padoThl

Ne 3. PemieHue sKCriepruMEHTAIbHBIX 337a4 110 TEME
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«l ajmore”dnIy.

IIpakTHyeckue padorTsl 1
No 4. Pemienue sKCnepMMEHTANbHBIX 3a/1a4 IO TEME
«Cepa u €€ coeTMHEHUSD.
1 IIpakTH4eckue padoTsl 1
Ne 2. Pemienuwe 3KCHepUMEHTAIBHBIX 3ajad IO
teme «HemeTtanmib»y
IIpakTHyeckue padorbl 1
Ne 6. Pemenue skcnepuMEHTANbHBIX 3a7a4 MO TEME
«A3o0T, hochop 1 UX COCTUHEHUS.
KonTpoabHasi paGora 2
O6o0mienne U cucTeMmaTuzanus 10 TEME 1
«Hemeramnery. Pemenne 3anau B popmare EI'D
8u Tema 5. Meta/iibl (21+3)u
1| Meranisl. ITonoxenue METAJUIOB B 1
[lepunonnyeckoit CUCTEME XUMHUYECKUX

snemenToB J[. WM. MenngeneeBa. OcoOeHHOCTH
CTPOCHUS JIEKTPOHHBIX 000JIOUEK aTOMOB
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MCTAJIIIOB.

JdemoHcTpanumn

— o0pa3iibl METAILJIOB

OOmass  xapakTepucTuka MeTasioB  [A-Tpynisl
[Iepronnueckoil CUCTEMBl XHUMHUYECKUX DJIEMEHTOB.
Hatpuii u xanuii: mnonydyeHue, ¢Gu3NUECKUE U
XUMHUYECKUE CBOMCTBA, IPUMEHEHHUE MPOCTHIX BELIECTB
U UX COCIMHECHUH.

JlemoHcTpanuu

- B3aHMOH€ﬁCTBH€ MCJIOYHBIX W HICJIOYHO3CMCIBbHBIX
MCTAJlLIOB C BO,ZIOﬁ (BOSMO}KHO HUCIIOJIB30BaHHUC
BI/II[COMaTepI/IaJ'IOB)

OObmass  xapaktepucThka MeTauioB [IA-rpynisl
[lepypoguyueckoil CHUCTEMBI XHUMHUYECKUX DSIJIEMEHTOB.
Marauifi ¥ KalblIMi: TMOJy4YeHHe, (PU3HYECKHUe U
XUMHUYECKHUE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEILIECTB
u ux coequHeHui. JKECTKOCTH BOABI M CIIOCOOBI €&
YCTPAHEHHS.
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XHUMHYECKHUE CBOMCTBA BaKHEHUIINX METAJLIOB
(HaTpuil, KaJui, KaJblIUH, MarHuii, aTlOMUHUMI,
IIUHK, XPOM, XKeJe30, MeJb) U UX COCAUHCHUM.
JlaGopaTopHble ONBITHI

— KAYECTBCHHBIC PEAKI[MA HA aHUOHBI U KATUOH
aMMOHHUS;

— B3aUMMOJICMCTBHUE THUJAPOKCHAA AIKOMHUHHS C
pacTBOpaMu KUCIIOT U LIEJIOYEH;

— Ka4YCCTBCHHBIC pCaKkuun Ha
KaTHOHBI MCTAJIJIOB

ATIOMUHUN: TIONy4eHUE, (U3NYECKUE U XUMUYECKHE
CBOICTBA, MPUMEHEHHE IPOCTOTO BEIIECTBA U €ro
coequHeHU. AMddoTepHble CBOHCTBAa OKCHIA U
TUIpOKCHUAA AITIOMUHUS, TUJPOKCOKOMILIICKCHI
AJTFIOMUHUS.

O0001IeHre U cucreMaTus3anus 1o reMe «MeTajuibl
riaBHOU nmoArpymmb». Tect B popmate EI'D

1P

O6mue dbu3uYeCKrue  CBOWCTBA  METAJLIOB.
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CmiaBel MeETAIOB. OJNEKTPOXMUMHUYECKHM P
HaNPsHKEHUW METaJII0B.

JdemoHcTpanumn
— KoJuieKus «MeTasuibl U CIUIaBbD».

— B3aUMOJICMCTBHUE MEIU C a30THOM KHUCJIOTOM
pa3IMYHON KOHIEHTPAIUU

OOmiass  XapakTepuCTHKa  METaUIOB  MOOOYHBIX
noarpynn  (b-rpynm) Ilepuoguueckoit  CUCTEMBI
XUMHUYECKHUX JIEMEHTOB. Du3znueckue u XUMHUUECKUE
CBOMCTBAa XpoMmMa MU ero coeauHeHuil. Okcuasl u
ruapokcuasl xpoma (I1), xpoma (I11) u xpoma (VI).

XpoMaTel ¥ TUXPOMATBI, UX OKUCIIUTEIIbHBIE CBOMCTBA.
[lonydyeHnue U npUMEHEHUE XpOMa.

PU3UUECKUE U XUMUYECKUE CBOMCTBA MapraHia v ero
coenuHeHuid. Baxxneimue coenunenust mapranua (II),
mapranua (IV), mapranna (VI) u mapranua (VII).

[IepmaHranat Kajius, €ro OKACIUTEIbHBIE CBOMCTBA.

OO6mme  cmocoObl  TOJMYy4YEHUS  METaJlJIOB.
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Meramtyprus

PacnipocTpaHeHHe XMMHMYECKHUX DJIEMEHTOB-METAJIOB
B 3¢MHOM Kope. Puznyeckue 1 XMMHUYECKHE CBOMCTBA
kKenesa U ero coenuHeHuil. OKCUIbl, TUAPOKCUABI U
comu xkeneza (II) m »xeneza (III). Tlomydenuwe wu
IIPUMEHEHHUE KEJIE€3a U €r0 CILIABOB.

Menp: mnonydeHue, (QUIMUECKHE W XUMUUYECKHE
CBOMCTBA, IMPUMEHEHHE ITPOCTOrO BEUIECTBA U €TI0
COEIMHEHUN.

[Muuk: monydeHwe, (UMYECKHE U XUMUYECKHE
CBOMCTBa, MPUMEHEHHUE TIPOCTOrO BEIIECTBA M €TI0
coequHeHU. AMdoTepHble CBOHCTBAa OKCHIA U
THAPOKCHIA ITUHKA, THIPOKCOKOMILIEKCHI ITUHKA.

Koppo3zus MetaiuioB. CronocoOsl

3allINThI

oT

koppo3uu. [Ipumenenue MeramioB B OBITY U

TCXHHKC.

Beruuciaenus

— pacd€Thl MacChl BENMIECTBA MM 00bEMA ra30B
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[0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WIIN
00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIUU
BEUIECTB; pacuéThl Macchl (00bEMa, KOTUUYECTBA
BEILIECTBA) NPOAYKTOB PEAKIIMHU, €CITH OAHO U3

BCIICCTB UMCCT IMPHUMCCH,

— pacy€Tbl Macchl (00bEMa, KOTMYecTBa
BELIECTBA) MPOAYKTA PEAKIIMH, €CJIU OJHO U3
BEIIECTB JIaHO B BHUJIE PACTBOpA C ONpeeAEHHON
MacCOBOM J10JIei pacTBOPEHHOTO BEIIECTBA

IIpakTHyeckue padoThl

No 7. Pemienue sKCnepUMEHTANIbHBIX 3a/1a4 110 TEME
«MeTautbl TOOOYHBIX MOATPYIII.

O0o0menne U cucremaru3anus mo rteme: «OOmIHe
cBoiicTBa MeTauioB. OOmMe CrocoObl MONTyYeHUS
MeTtaioBy». Pabora ¢ recramu B popmare EI'D

IIpakTHyeckue padoTbl

Ne 3. PemieHue skcriepuMEHTAIbHBIX 3aa4 10
Teme «MeTalby.
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O06o06mieHne M cucreMaTusanus 1o Teme «MeTambl 1
no0ouHoi noarpynmns». Tect B popmate EI'D
O06o001meHne U cucTeMaTH3alus 1Mo TeMe «MeTajb. 1
TectupoBanue\Pemenue 3a1a4d B popmate EI'D
1 | 'eneTnueckas cBA3b BEIIECCTB 1
Brinonnenue ynpaxsnenuit mo teme «l'eHeTnueckas 1
CBSI3b  KJIACCOB ~ HEOPTaHUYECKUX  COCJAMHEHUI»
TectupoBanue\Pemienue 3aaau B popmate EI'D
O0o001eHne U CHUCTEMATHU3ALIUI j3(0) TEME 1
«Hemeramnel. Metaiei». Tect B popmate EI'D
1 [KoHTposbHas paboTta 2 1o teMe | KonTponbHas padota 3 o teme «Heopranuueckas 1
XUMUS»
«Heopranuueckast XuMusi»
AHanu3 KOHTPOJIBHOU pabOTHI. 1P
AHanu3 KOHTPOJIBHOU pabOTHI. 1P
Pa3znen 3. Xumus u :xxku3ub (44\8 1)
(4+1)u . Tema 6. Xumusi v ;KM3Hb Tema 6. MeToabl NO3HAHUS B XUMMH. (10+5)u
XuMUA U )KU3Hb
1 | Ponb xumuu B 00€CIIEUeHUH IKOJIOTMUYECKOM, 1
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SHEPreTUYECKOM U TUIIEBOM 0E€30MacHOCTH,
pasButuu MeauuuHbl. [loHATHE O HaydHBIX
METOJAX TIO3HAHUS BEUIECTB M XUMHUYECKUX
peaKIuu.

XUMHSI THIIKA: OCHOBHBIE KOMIIOHEHTHI, THILEBbIE
no0aBku. Ponb xumMuum B 00ecleueHUH MHILEBON
oe3omacHoctu. Kocmernueckue U mnapdroMepHbIe
cpenctBa. beiToBas xumus. [lpaBuna Oe3omacHOro
UCIIOJIb30BaHUSI ~ CPeACTB  OBITOBOW  XMMHUHU B
MOBCEJHEBHOM >KU3HH.

XuMHS B CTPOUTENBCTBE. BakHEHIIE CTPOUTEIIbHBIE
Marepuanabl  (IIEeMEHT, OeTOoH). XUMHUYECKOE
3arpsi3HEHUE OKPY’KAIOIIEH Cpeabl U €ro MOCJIeACTBUS.

[IpencraBnenust 00 OOIIMX HAYYHBIX MPUHITUIIAX
ITPOMBIIIJICHHOTO MOJIYYCHUST Ba)KHECHUIIINX
BEIIECTB.

Hayynple npuHOMIBI OpraHu3allid  XUMHYECKOIO
npou3BOACTBA. [I[poMbllIEeHHBIE CLIOCOOBI OJTYYEHUSs
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BOKHEUIIINX BEIIECTB (Ha MpUMeEpe MPOU3BOJICTBA

aMMHUaKa, CEepHOM KHCJIOTBl, METaHOoJa).
[TpoMblInIeHHBIE CTIOCOOBI  MOJIYYEHUsT METAIJIOB U
CILIaBOB.

I[TpoOnema 1iepepadOTKH  OTXOAOB W IMOOOYHBIX

nponyktoB.  Ponp  xumum B oOecnieyeHUU
sHepreTuyecko 6e3zonacHocTy. [IpUHIMIBI «3eIEHON
XUMUAWNY.

YenoBek B Mupe BEUIECTB U MaTEpUAIIOB:

BaKHEUILINE CTPOUTEIIbHBIE MaTepualsbl,

KOHCTPYKIIMOHHBIE MaTEpHUalIbl, KPACKU, CTEKIIO,

KepaMMKa, MaTepuaibl I JJICKTPOHUKH,

HaHOMAaTepuasbl, OpPraHUYECKUE U MUHEPAIIbHbIE

yIOOpEeHUSI.
CoBpeMEHHBIE  KOHCTPYKLIMOHHBIE MaTepualsbl,

KpaCKH, CTCKJIO, KCPpaMHKa.

Matepuanbl g YJIEKTPOHUKHU. HaHoTexHo0rnmn

XuMust B CEJIbCKOM  XO3SIMCTBE. OpraHnuueckue
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1 MUHEpaJbHbIE YI00pEHUSI.

1Xumust W 300pOBbE  UEJOBEKa:  IpaBHiia 1
MCITOJIb30BAHUS  JIEKAPCTBEHHBIX  IPEINAPATOB;
npaBuia 6€301acHOTO UCIIOJIb30BAHUS MPENapaToB

OBITOBOM XUMUM B TIOBCEHEBHOM JKU3HU

[TonrotoBka k k\p B popmare EI'D (yacth 1) 1P

[Tonrotoska k k\p B popmare EI'D (qacth 2) 1P

1P [ToroBast KOHTpoOJIbHAs paboTa HrtoroBas koHTposbHas paboTa B hopmate EI'D 1P

IToroBas kKoHTpoJIbHAsI paboTa B hopmate EI'D 1P

AHaJIU3 UTOTOBOM KOHTPOJIBHON PabOTHI 1P

1 u B Hege10, Bcero 35 4, us
HHUX 3 4 — pe3epBHOE BpeMs

3 4 B Heaea10, Bcero 105 u, u3
HuX 10 u

— pe3epBHOe BpeMsi

YpoBeHb 00yueHust [IpakTnyeckue paboThI KontponbHbie paboTh
bazoBsiii 3 3
VYraybneHHbIH 8 5
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MPOBEPSEMBIE TPEGOBAHMSA K PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJbHOM ITPOT'PAMMBbI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOIrPaMMbI CpeiHero 001ero 00pa3oBaHus

1 TeopeTnueckrue OCHOBbI OPraHUYECKON XMMHUH

ChopMupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTaBISIONICH €CTECTBEHHOHAYYHOMH
KapTUHBI MHpa, POJIM XMMHUH B TIO3HAHUU SIBICHUN TPHPOIBI, B (POPMUPOBAHUN MBIIUICHUS H
11 KyIbTYpbl JIMYHOCTH, €€ (PYHKIMOHANBHOW TIPaMOTHOCTH, HEOOXOAMMOW [UIS peIICHHS
MPaKTUYECKUX 3a7ad M JKOJOTMYecKd OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 3IOPOBBIO U
TIPUPOAHON Cpefie

Bnanmenne cucTeMoil XHUMHYECKHX 3HAHWH, KOTOpasi BKIIOYAET: OCHOBOITOJATAIOIINE MMOHATHS
(MoeKya, BaJICHTHOCTbD, 3JCKTPOOTPUIIATEIBHOCTD, CTEIIEHb OKHMCIICHHUS, XHMHUYECKas CBSI3b,
MOJIb, MOJISIPHAS Macca, MOJISIPHBIN 00bEM, YITICPOIHBIN CKeJIeT, GyHKIIMOHAIbHAS TPYIIa, PaIu-
KaJI, K30MEPHsI, H30MEPbI, TOMOJIOTUIECKUH PsiI, TOMOJIOTH, YTIIEBOAOPOIBI, KUCIOPOI- H a30TCO-
12 JepKalue COeNUHEHMs, OWOJOrMYecKH AaKTHBHBIC BellecTBa (YIJICBOIBI, >KHUPBI, OCIKH),
' MOHOMED, OJIMMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYIISIPHBIE COSAMHEHMSI); TCOPHUHU 1 3aKOHBI
(TeopHss XUMHYECKOTO CTPOEHHUS Oopranndeckux BemrecTB A.M. BytiepoBa), 3aKOHOMEPHOCTH,
CHMBOJIMIECKHH SI36IK XUMHUH, (PaKTOJOTMYECKHAE CBEICHUS O CBOMCTBAX, COCTaBE, MOAYIEHUH U

0€30I1aCHOM HCITONB30BAHNH BaKHEHIIIMX HCOPraHUYCCKUX U OPraHUYCCKUX BCIECCTB B 6I>ITy n

HpaKTH‘{eCKOﬁ JCATCIIBHOCTH YCJIIOBCKA
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Kox
NPOBEPAEMOro
pe3yJbTara

13

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa30BaTeJ’IBHOI7I NnporpaMmasl CpeaHET 0 06mer0 06pa30BaHI/Iﬂ

ChopmMupoBaHHOCTh YMEHUN BBISBIATH XapaKTepHbIE MPU3HAKUA TOHSATHH, yCTAaHABIMBATH MX
B3aMMOCBSI3b, UCIONB30BATh COOTBETCTBYIOUINE TOHSATHS MPH OMHUCAHUHM COCTaBa, CTPOSHUS U
MIpEeBpallleHui OPraHNYecKuX COSAMHEHUN

14

C(OPMUPOBAHHOCTh YMEHHUH WCIONB30BATh XMMHYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaLIEHHON) (OPMYIT OPraHMYECKUX BEIECTB
U YPaBHCHUH XUMMYECKUX PEAKIHH, N3rOTaBINBaTh MOJEIH MOJICKYJI OPraHHUECKHX BEIECTB
JUISL JUTIOCTPAIIMK UX XMMHUYECKOT0 ¥ IPOCTPAHCTBEHHOTO CTPOCHHSI

15

CdhopmMupoBaHHOCTh YMEHUH YyCTAHABIMBATH MPUHAIEKHOCTh M3yYEHHBIX OPraHUYECKUX Be-
IIECTB 0 UX COCTaBY M CTPOEHHIO K OMpPEACIEHHOMY Kilaccy (IpyIe) coeAnHeHnH (yIriaeBomio-
POJIBbI, KUCIIOPOJ] M a30TCOMEPIKAIINE COSAMHEHH I, BBICOKOMOJICKYJIAPHBIE COSTMHEHHMS), 1aBaTh
¥M Ha3BaHU 10 cucreMatuveckoit Homenknatype (IUPAC)

15

ChopMupoBaHHOCT yMEHHUS ONpPEACHATh BHJBI XUMHYECKOW CBS3HM B OPraHMYECKHX
COCJIMHECHUAX (OIMHAPHBIC M KPATHBIC)

1.6

ChopMupoBaHHOCTh YMEHHUS TPUMEHSTH: ITOJIOKEHUS TCOPHUH CTPOCHHSI OPraHWYECKUX BEIIECTB
A.M. bytnepoBa aisi 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa W CTPOCHUS;
3aKOH COXPaHECHHS MacChl BEIIECTB

Yrnerogoponsl. Kucnmopoacozepkamniyie W a30TCOASpKAIME OPraHUYECKUE COCTUHCHUS.
BricokoMomIeKyIspHbIe COSMHECHUS

2.1

CdopMHPOBaHHOCTh YMEHU IPUBOUTH TPUBHAIIBHBIC HA3BAHUS OT/IEIBHBIX OPraHHYECKUX Be-
HIeCTB (3TUIICH, TMPOIWIICH, AleTHIIeH, ITUJICHIIIMKONIb, TJHIepuH, (eHod, (opMmanbaeru,
alleTalblIeTH I, MypaBbUHAasl KHCIIOTA, YKCYCHas KHCJIOTa, OJCHHOBAsi KUCJIOTa, CTEAPHHOBAS
KHCJIOTa, TJIF0K03a, (PYKTO03a, KpaxMal, IeJIITFII03a, TIIHAIIH)

2.2

ChopMHUPOBAaHHOCTS YMEHHH XapaKTEPU30BATh COCTAB, CTPOCHHE, (PM3MUSCKUE U XUMHYECKUE
CBOMCTBA THUITMYHBIX [TPEACTABUTENEH PAa3TMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 9TaH,
STWJICH, MPOIWIEH, alleTUieH, Oyramuen-1,3, MetunOyramuen-1,3, 0€H30, METaHOJ, 3TaHOM,
STHJICHTJIMKOJb, TIIHIEPUH, (EHO, alleTaabIeIu, MyPaBbHHAS H YKCYCHAast KHCIOTHI, TITF0K03a,
Kpaxmall, IEeJIII0I03a, aMUHOYKCYCHAst KHCIIOTa)
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2.3

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa30BaTeJ’IBHOI7I NnporpaMmasl CpeaHET 0 06mer0 06pa30BaHI/Iﬂ

CchopMUPOBaHHOCTh YMEHUSI WILTIOCTPHPOBATh TEHETUYECKYIO CBSI3b MEXIy TUITHYHBIMH IIpeN-
CTaBUTEISIMU PA3JIMYHBIX KJIACCOB OPraHUYECKHX BEIIECTB YPABHEHHUSIMH COOTBETCTBYIOLIMX
XMUMUYECKUX PEAKIMH C HCTOIB30BAHUEM CTPYKTYPHBIX (GopMyI

24

ChopMupoBaHHOCTh YMEHHUs XapaKTEpPU30BaTh MCTOYHUKH YTIIEBOIOPOIHOIO ChIpbi (HE(TH,
IPUPOIHBIN Ia3, Yrojib), CHOCOObI UX NMEpepadOTKH U MPaKTHYECKOe MPHUMEHEHHE NPOIYKTOB
nepepadoTKu

XUMHS U )KU3HB. Pacuérnl

3.1

CdopmupoBaHHOCTH YMEHUH BJIaJIETh CHCTEMON 3HAHNUI 00 OCHOBHBIX METO/IaX HAYYHOT'O II03HA-
HUS, UCIIOJIb3YEMBIX B XHUMHUHU TP U3YYEHUH BEIECTB U XUMHUYECKUX SIBJICHUH (HAOIIOCHNE,
M3MEpEHHUE, SKCIIEPUMEHT, MOICTHPOBAHIE), UCIIOIB30BATh CHCTEMHBIC XUMUUYECKUE 3HAHUS JUIS
MIPUHSATUSL PEUICHUN B KOHKPETHBIX >KU3HEHHBIX CHUTYalMSAX, CBSI3aHHBIX C BEIIECTBAMHU U HX
TIPUMEHEHUEM

3.2

CdopmupoBaHHOCTH YMEHUH COOIIOIATH ITPaBHIIA MTOJIL30BAHMS XUMUYECKOM TIOCY10M 1 Tabopa-
TOPHBIM O0OOpY/IOBaHHMEM, a TAaKKe MpaBHja OOpAICHHs C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIMSIMU T10 BBITIOJHEHHIO JJAOOPATOPHBIX XUMUYECKHX OIBITOB

3.3

CchopMrpoBaHHOCTS YMEHHH IIJIAHUPOBATH M BHITIOIHATE XUMUYECKUIT AKCTIEPUMEHT (TIpeBparie-
HUS OpPraHMYECKUX BEIIECTB IPU HarpeBaHMU, MOJYYEHHE ITUJIEHA U U3yUEHHE €ro CBOICTB,
Ka4eCTBCHHBIE PEAKIHN OPraHMYECKHX BEUICCTB, ACHATypaunus OCNKOB IpH HarpeBaHHH,
LBETHBIC pPEaKINH OEJIKOB) B COOTBETCTBUU C MpPaBIIIAMH TEXHHKH O0€30IMacHOCTH IIpU
oOpalieHHH ¢ BemecTBAMH U JIAOOPaTOPHBIM O0OpPYIOBAaHHEM; IIPEACTABIATL PE3YIBTATHI
XMIMIYECKOTO JKCIIEpUMEHTa B (opMe 3amucH ypaBHEHHIl COOTBETCTBYIOIINX PEaKIUi H
(OpMyITHPOBATH BHIBOJBI HA OCHOBE ITHX PE3YJIHTATOB

3.4

ChopMHpOBaHHOCTS YMEHUH MPOBOIAWTH BBIYMCICHUS IO XUMHUYCCKUM ypaBHEHHSM (MacCEHl,
00BbéMa, KONMYECTBa HMCXOTHOTO BEIIECTBA WM MPOAYKTA PEaKIHH I10 HM3BECTHBHIM Macce,
00BEMY, KONMYIECTBY OZHOTO U3 MICXOAHBIX BEIICCTB HIIH IPOIYKTOB PEAKITUH )
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HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM

NpoBepPsSIeMOro Iy
0o0pa3oBaTe/ibHOI MPOrPaMMBbI Cpe/IHEro o01ero 00pa3oBaHus
pe3yJabTara
35 CchopMUpOBaHHOCTH YMEHUI KPUTUYIECKU aHAJTM3UPOBATH XUMHUECKYIO HH(POpMAIIHIO, TOTy4ae-
' MYIO U3 pa3HbIX HCTOUYHHMKOB (CpEACTBA MAacCOBOIM MH(pOPMALIUH, CETh VIHTEpHET U Apyrue)
CdopmupoBaHHOCTh yMEHUH COOIIOAATH MpPaBUIIa SKOJIOTHUYECKH IIeTIECO00PA3HOro MOBENECHUS
B OBITY M TPYAOBOW JEATENBHOCTH B IENAX COXPAHEHUS CBOCTO 370POBBS M OKPYKAIOIIEH
36 IIPUPOAHOM Cpelibl, OCO3HABATh ONACHOCTh BO3JACHCTBUS HA MUBbIE OPraHU3MBbI OIPEAEIEHHBIX
' OpPraHMYCCKUX BEIIECTB, IMOHMMAs cMblca mokasarens IIJIK (mpemenbHo momycTuMoin
KOHHGHTpa]_II/II/I), TMOSACHATH Ha ITpUMEpax CII0COOBI YMEHbBUICHHUA U TPEAOTBPALLICHUA UX BPCAHOI'O
BO3/ICHCTBUS HA OPraHU3M YEJIOBEKa
11 KJIACC
Kon . .
IDOBEDSIEMOro IIpoBepsieMble peiMeTHBIE Pe3yJbTAaThl 0CBOCHHS OCHOBHOM 00pa3oBaTe/bHOM
posep NPOrpaMMbl CpeJJHero oo1ero 00pa3oBaHusA
pe3yJbTara
1 TeopeTnueckrue OCHOBBI XUMUHU
Brnanenue cucremMoil XuMHUUECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIATraloLINe MOHATUS (XU-
11 MHYECKHI SIIEMEHT, aToM, 3JIEKTPOHHAs 000J0YKa aroma, S-, p-, 0-3JeKTpOHHBIE OpOHTAIH
aTOMOB, MOH, MOJEKyJla, BaJIeHTHOCTb, 3JEKTPOOTPULATEIbHOCTb, CTElEeHb OKHCIEHUS,
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IIpoBepsieMble NpeiMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI 00pa3oBaTebLHOM
NMPOrpaMMbI CpeJJHEro oo1ero 00pa3oBaHus

XMUMHYECKasi CBSA3b, MOJIb, MOJISIPHASI MAacca, MOJISIPHBIN 00BEM, KpUCTAIITUUECKAs! peIIETKa, THITbI
XUMHAYECKUX PEaKIHii (OKUCITUTENbHO-BOCCTAHOBHUTENBHBIE, SK30- M SHIOTEPMHUYUECKHE, PEAKIIUU
HWOHHOT'O OOMEHa), pacTBOp, AJIEKTPOIUTHI, HEIIEKTPOIUTHI, DIICKTPOIUTHYECKAs ITUCCOLMAIINA,
OKHCJIUTEIh, BOCCTAHOBUTEIH, CKOPOCTh XUMHUYECKOH PEAKINH, XUMUIECKOE PaBHOBECHE); TEOPHH
Y 3aKOHBI (TEOPHsI MEKTPOIIMTHUYECKON auccormanyu, [lepuoanuecknii 3axon .M. Menneneesa,
3aKOH COXpPaHEHHUs MAacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMHH, (DaKTOJIOTHYECKUE
CBEJICHHSI O CBOWMCTBAaX, COCTaBe, TONYy4YCHHMH M OE30MAaCHOM HCIONb30BAaHUM BaKHEHUIIMX
HEOPraHWYIECKHX BEMIECTB B OBITY M IPAKTUIECKOH NESTEIbHOCTH YETIOBEKA

1.2

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ BBIABJIATL XapaKTCPHBIC TMPU3HAKKW W B3aMMOCBA3b U3YUCHHBIX
HOHHTPIﬁ, MNPUMEHATH COOTBETCTBYIOUINE ITOHATHUSA IIPU OITMCAHUN CTPOCHUSA U CBOICTB HEOpraHu -
YECKHUX BCIIECCTB MW HUX npeBpameHMﬁ; BBISBJIATL B3aMMOCBSI3b XMMHYECKHUX 3HAHMH
C MOHATUAMM U MPEACTABJICHUAMHN APYTUX €CTECTBEHHOHAYYHBIX IPEAMETOB

1.3

Brnanenne ocHOBHBIME METOJaMH HAYYHOTO TO3HAHMS BEIIECTB U XUMUYECKHUX SBICHUH (HaOIIO0-
JICHUE, N3MEPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHE)

1.4

ChopMHpOBaHHOCTH YMEHUH OIPENENATh BAJICHTHOCTD M CTCTICHb OKHCICHUS XUMHUECKUX dJIe-
MEHTOB B COCIMHEHUSAX PA3NUYHOIO COCTAaBa, BUI XMMHYECKOW CBS3M (KOBaJCHTHAs, HOHHAS,
METaJUTHIECKasl, BOAOPOJHAS) B COSMHEHHSX, THIT KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO BE-
niecTBa (ATOMHAs, MOJICKYJISIpHAs, HOHHAS, METAJUTIIECKas)

1.5

CthopMHpOBaHHOCT, YMEHHH  ONpedeNsaTh XapakKTep Cpemsl B BOAHBIX  PacTBOPax
HEOPraHWYECKUX COeIMHEHUN

1.6

CchopMHpOBaHHOCTE YMEHHS KIACCH(HUIMPOBATH XHMHYECKHE PEAKIUH II0 pPa3THIHBIM
MpU3HAaKaM (YHCIy W COCTaBYy pEarupylolINX BEIIeCTB, TEIUIOBOMY d((EKTy peakium,
HM3MEHECHUIO CTETIEHEeH OKHCIEHS QIIEMEHTOB, 00PaTHUMOCTH PEaKINH, YIaCTHIO KaTaIl3aTopa)

1.7

CthopMHUpOBaHHOCTE YMEHHU COCTABISTH YPAaBHEHUS PEAKIWMU Pa3IMYHBIX THIIOB, MOJHBIE U
COKpamI¢HHBIC YPaBHEHHsS PEaKIWii MOHHOTO OOMEHA, YUUTHIBAs YCIIOBHSA, IPH KOTOPBIX ITH
peaKy UIyT 10 KOHIA

1.8

ChopMHUpOBaHHOCTE YMEHHU MPOBOAUTH PEAKINH, MOATBEPKIAIOMINE KAadeCTBEHHBIH COCTaB
pa3IMYHBIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATDH ONBITHBIM IYTEM HOHBI, IPUCYTCTBYIOLINE
B BOJIHBIX PacTBOPAaX HEOPraHMYECKUX BELIECTB
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1.9

IIpoBepsieMble NpeiMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI 00pa3oBaTebLHOM
NMPOrpaMMbI CpeJJHEro oo1ero 00pa3oBaHus

C(l)OpMI/IPOBaHHOCTB yMeHI/Ifl PaCKpbIBATH CYIITHOCTb OKHUCIUTCIbHO-BOCCTAHOBUTEIIbHBIX PCaK-
I.lPIfI TOCPEACTBOM COCTABJICHU S 3JICKTPOHHOI'O OajaHca dTHUX peaKLlI/Iﬁ

1.10

CchopMHUPOBaHHOCTh YMEHHM OOBSACHSTH 3aBUCHMOCTh CKOPOCTU XHMMUYECKOH peakiuu OT pa3-
JINYHBIX (PaKTOPOB

111

CdhopmMupoBaHHOCTH YMEHUN O0BSICHATH XapaKTep CMEIICHHSI XUMUYECKOTO PaBHOBECHS B 3aBU-
CHUMOCTH OT BHenIHero Bo3aeictaus (mpunuun Jle HlaTtenne)

OO0mas u HeopraHuveckas XUMUs

2.1

CdopmupoBanHOCTh YMEHUH packpbiBaTh cMbich [leproaudeckoro 3akona JI.1. Menaeneea u
JICMOHCTPHPOBATH €T0 CHCTEMATH3UPYIOIYIO, OOBSICHUTEIBHYIO U MPOTHOCTHYECKYIO (pyHKIMK

2.2

ChopMupoBaHHOCTh YMEHUH XapaKTEpPU30BaTh AJIEKTPOHHOE CTPOCHUE aTOMOB XMMHYECKHX
anemeHToB 1—4 nepuonos Ilepuoanueckoit cucreMsl xumudeckux anemenToB J[.J. Menneneesa,
HCIIOJIB3YsI TOHSTHUS «S-, P-, d-37IEKTPOHHBIE OPOUTAITHY, «IHEPIETHUECKUE YPOBHI», OOBICHSTH
3aKOHOMEPHOCTH N3MEHEHUS CBOHCTB XUMHUECKHUX JIEMEHTOB M MX COSANHEHHH 110 TIEPHOIAM H
rpynnam [lepuoanueckoil cucrembl xumudeckux annementoB J.M. Menaeneera

2.3

CdopMupoBaHHOCTh YMEHUH XapaKTEepU30BaTh (OMUCHIBAThH) OOIINE XUMHUYECKHUE CBOWCTBA HE-
OpPraHMYECKUX BEIIECTB PA3IMYHBIX KIIACCOB, MOATBEP)KIATH CYIIECTBOBAHWE TCHETHYCCKOM
CBSI3M MEXKAYy HEOPraHMYECKHMMHU BEHICCTBAMU C IIOMOIIBIO YpaBHEHHH COOTBETCTBYIOIINX
XUMUYECKUX PEaKIni

2.4

CcdopMrpoBaHHOCTS YMEHHUH YCTAaHABIMBATE MPUHAICKHOCTh HEOPrAaHMYECKUX BEIIECTB I10 X
COCTaBY K ONpeAel€HHOMY Kiaccy (TpyIie) COeAWHEHHH (IIPOCThIE BEIIECTBA — METAJUIBI U
HEMETaJUIBI, OKCHIBI, OCHOBAHMSI, KUCJIOTHI, aM()OTEpHBIE THIPOKCUIBI, COJIH)

2.5

ChopMHIpOBaHHOCTS YMEHUI UCIIOIB30BATH XUMHUYECKYIO CHMBOJIUKY TSI COCTABIICHHS (POPMYIT
BENICCTB M YpPaBHECHUM XMMHYECKUX peakiui, cucteMatudeckytro HomeHkiatypy (IUPAC)
Y TPUBHAIBGHBIC HA3BAHUS OTIEIBFHBIX HEOPTaHIMIECKHUX BEIIECTB (YTapHBIN Ta3, yrIeKUCIBIH ra3,
aMMHaK, rameéHas H3BeCTh, HeralméHas N3BECTh, MNTHEBAs COMA, TIHPHT U IPYTHE)

2.6

ChopMupoBaHHOCTh YMEHWH XapaKTepHU30BaTh (OIMHMCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KIACCOB, MOATBEPIKAATH CYIIECTBOBAHHE TCHETHYECKOM
CBSI3M MEXIy HEOPraHMYECKHMMH BEIIECTBAMU C IOMOIIBI0 YPaBHEHHH COOTBETCTBYOIINX
XUMHYECKUX PEAKI[Hii
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2.7

IIpoBepsieMble NpeiMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI 00pa3oBaTebLHOM
NMPOrpaMMbI CpeJJHEro oo1ero 00pa3oBaHus

ChopMHpPOBaHHOCTE YMEHHUIl IUIAHHPOBaTh W  BBINOJHATE XUMHYECKHH OKCIEPUMEHT
(paznoxeHue MEPOKCHAA BOAOPOAa B IPHCYTCTBHH KAaTalau3aTopa, ONPEACICHUE Cpelbl
PacTBOPOB BEILECTB C IIOMOIIBI0 YHUBEPCAIFHOTO WHIMKATOPA, BIUSHAE Pa3IMiHbIX (DaKTOPOB
Ha CKOPOCTh XMMHYECKOM DPEeaklnH, peaklii MOHHOTO OOMeHa, KaueCTBEHHbIE PEeakiMy Ha
cynbdaT-, KapOOHAT- U XJIOPHUJI-AHUOHBI, HA KATHOH aMMOHUS, PEHICHHNE SKCIEPUMEHTAIBHBIX
3amauy mo TemaM «Mertamasl» U «Hemeramns») B COOTBETCTBHHM C IPAaBUJIAMH TEXHHMKU
0€30MacHOCTH NPpH 00PAIIEHUH C BELIECCTBAMHU U JIAOOPaTOPHBIM 000PYAOBAHUEM; IPEACTABIATH
pe3yNbTaThl XMMHUYECKOI'0 3KCIEpHUMEHTa B (hOpMe 3alHCH YPaBHEHHI COOTBETCTBYIOLIMX
peakuuii u (OopMyIHPOBATH BEIBOJBI HA OCHOBE ATHX PE3YNIHTaTOB

2.8

CchopMHpoBaHHOCTS YMEHHM COOIIONATH MPaBHiIa MOJIB30BAHUS XUMHUYECKOH MOCYHOH U 1a00-
paTopHBIM 000pYIOBAaHHEM, a TAKKe IpaBHia OOpAaIlEHHs C BEIICCTBAMH B COOTBETCTBHH C
WHCTPYKIMSIMU 110 BBITOJTHEHHUIO JJAOOPATOPHBIX XUMHUCCKHUX OIBITOB

2.9

CchopMHupOBaHHOCT, YMEHHUI XapaKTepHU30BaTh XUMHYECKHE ITPOIECCHI, JEXKAIIHEe B OCHOBE
MPOMBIIUICHHOTO TIONIYYeHHSI CEPHOW KHCJIOTHI, aMMHaka, a Takke C(HOpMHPOBAaHHOCTH
MIPEACTaBICHUHA 00 OOUIMX HAYYHBIX NPHHIMMIIAX M HKOJOTMYECKUX MPOOIeMax XHMUYIECKOTrO
IIPOM3BOACTBA

XUMUS 1 )KU3Hb. PacuéTnl

3.1

ChopMUpOBaHHOCTh MPEACTABICHUH O XHMHYECKOW COCTABJIAIONIEH €CTECTBEHHOHAYYHOU
KapTUHBI MHpa, POJIN XHUMHUH B ITO3HAHUH SIBICHUN IPHPOIBI, B (POPMUPOBAHUN MBIIUICHHS U
KyIbTYphl JHYHOCTH, €€ (YHKIMOHAIGHOH T'PaMOTHOCTH, HEOOXOOUMOW IUIsi pEIICHUS
MPaKTUYECKUX 3aJad W JKOJOTMYECKH OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3IOPOBBIO U
TIPUPOAHOHN Cpefe

3.2

ChopMHrpOBaHHOCTS YMEHHUI KPUTUIECKU aHATM3HPOBATh XUMHUECKYO HH(POPMAIIHIO, TIOITydae-
MYIO U3 pa3HBIX HCTOYHHUKOB (CPEACTBA MACCOBOH KOMMYHHKAIINH, ceTh VIHTEpHET U apyrue)

3.3

ChopMupoBaHHOCTh YMEHU COOIOAATH MPaBHIIa SKOJIOTHUYESCKH 11€I1ecO00pa3HOro MOBEACHUS
B OBITY M TPYIOBOH NEATEIBHOCTH B LENSX COXPAHEHHS CBOETO 30POBbS M OKpPYKAroIIen

TIPUPOTHON CPEBI
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3.4

IIpoBepsieMble NpeiMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI 00pa3oBaTebLHOM
NMPOrpaMMbI CpeJJHEro oo1ero 00pa3oBaHus

Oco3HaBaTh OACHOCTh BO3JEHCTBUS Ha KUBBIE OpraHu3Mbl onpeueﬂéHme BCHICCTB, ITIOHUMaAs1
CMBICJI ITOKAa3aTCIIA HI[K, MOSACHATH Ha IpUMEpax CITOCOOBI YMCEHBIICHUS U TPEAOTBPALICHUA UX
BpECAHOTO BO3JICHCTBUS HA OpPraHu3M 4YCJIOBCKa

3.5

ChopMupoBaHHOCTH YMEHHI MPOBOANTH BHIUMCIICHUS C HCIIONB30BAaHUEM MOHITHUS «MacCOBast
JI0JIsl BEIIECTBA B pacTBOpPE», OOBEMHBIX OTHOIICHHH Ia30B IPU XUMHUYECKUX PEaKlusiX, Macchl
BELIECTBA WIK 00bEMA I'a30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcce WU 00bEMY OTHOTO
U3 y4YacTBYIOUIMX B PEAKIMH BEIIECTB, TEIUIOBOrO 3((dekra peaknuu Ha OCHOBE 3aKOHOB

COXpPaHCHUS MACChbl BCHICCTB, IMPEBPALICHUSA U COXPAaHCHUS OHCPIrUu

NMPOBEPSAEMBIE DJIEMEHTbBI COAEPKAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3JieMeHT COAepPKAHUS
1 TeopeTnueckre OCHOBBI OPraHUYECKON XUMUH
11 [Ipenmer opraHuveckoil XuMuM: €€ BOSHUKHOBEHUE, pa3BUTHE U 3HaYEHUE B TIOJTYY€HUH HOBBIX BELIECTB U

MarepraioB. Teopus cTpoeHus opranndecknx coenrnaennii A.M. bytnepoBa, €€ OCHOBHBIE TTOJOKEHHS

CrpykTypHBIe (QOPMYIBI OpraHWYECKUX BEIIECTB. [omonorusi, wu3zoMepus. XWMHYECKas CBS3b B
1.2 OpPraHMYECKUX COCNUHEHUSX — ONUHAPHBIE W KpaTHBIe CBs3d. IlpencraBneHne o KiIacCH()UKAIMN
OpPraHUYeCKHX BEILECTB
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1.3

IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

HOMeHKJ'IaTypa OpraHn4eCKux COeaUHEHUMN (CI/ICTeMaTI/I‘{CCKaH) U TPHUBHUAJIBHBIC HA3BAHHUA BaXKHEHIIHX
HpeHCTaBHTeHeﬁ KJIACCOB OpraHNM4YC€CKUX BEIICCTB

YrieBonopo/sl

2.1

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOIMYECKUH psad. MeTaH U 3TaH — IpOCTEHIINE IPEACTABUTENN aJIKAHOB!
(u3HuecKue U XMMHUYECKUE CBOICTBA (peaKIK 3aMELICHUSI U TOPEHUS ), HAXOKICHUE B IPUPOJIE, TTOTyUCHHE
Y IPUMEHEHUE

2.2

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTMYECKUI psiA. DTUIEH M MPONIIEH — MpOoCcTeiIne MpeICTaBUTEH
AJIKEHOB: (PM3MYECKUE U XUMHUECKHE CBOICTBA (peaklUWU T'MIAPHPOBAHMUS, IaJOreHUPOBAHUS, THAPATAINH,
OKHUCJICHHSI 1 TIOJIMMEPHU3ALINH ), TOJTyYEeHHE U IPHMEHEHHUE

2.3

AnkanveHsl: OyTanuen-1,3 u metunbyraauen-1,3: cTpoeHue, BaXHEHIIINE XMMAYECKHE CBOMUCTBA (peakius
nonuMmepusanun). [loaydeHrne CHHTETHYECKOT0 KaydyKa ¥ Pe3UHBI

2.4

AJIKHHBI: COCTaB X OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKUH Psill. ALETHIICH — IPOCTEHIITHIA TPeCTaBUTEb
aIKWHOB: COCTaB, CTpPOCHHE, (U3MUeCKHe W XHMHUYECKHE CBOWCTBAa (PEakIUd THUAPUPOBAHMS,
raJIOT€HUPOBAHUS, THAPATAINH, TOPEHIST), ITIOJyYCHNE ¥ IPIMECHEHHE

2.5

Apensl. benzon: cocras, crpoeHne, GU3NIECKHE M XMMHUYECKHE CBOICTBA (PEaKIMH T'aJIOTCHUPOBAHUS H
HUTPOBAHMUS), ITOydEHUE U IPUMEHEHHE. Tolryon: cocTaB, cTpoeHue, (GU3NIECKHE U XMMUIECKIE CBOHCTBA
(peakuny TANOTCHHPOBAHWA UM HUTPOBAHWS), IONYyYEHHE U TPUMEHEHHE. TOKCHYHOCTH apeHOB.
I'eneTnyeckas CBsi3b MEXY YIVIEBOAOPOAAMH, IPUHAAIEKAILMMY K pa3IMYHbIM KlaccaM

2.6

[IpupogHble UCTOYHUKH YrIeBOAOPOAOB. [IpupoaHbiii Ta3 u monyTHeie HedTsHbe Ta3bpl. Hedth m e€
nporcxoxaeHue. CrocoObl mepepaOboTKU HePTH: MeperoHka, KPeKUHT (TepMUYECKUN, KaTAIUTHICCKUN),
nuponu3. [IponykTs! mepepaboTku He(TH, UX IPUMEHEHHE B IPOMBIIUICHHOCTH U B ObITy. KaMeHHEIH yroms
Y TIPOJTYKTHI €T0 IepepadboTKu

Kucnopoaconepkaiiie opraHM4eckue CoOeqMHEHHUS

3.1

[IpenenpHBIE OOHOATOMHBIE CIUPTHL. METaHON W ATAHON: CTPOCHHE, (PH3MYECKHEe U XMMUIECKHE CBOHCTBA
(peakunu ¢ aKTUBHBIMH METaJUIaMH, TalOT€HOBOIOPOAAMH, TOPEHHUE), IpHUMeHeHne. BomoponHbie cBs3U
MEXIy MOJIEKYJIaMH cIUpTOB. JlelficTBue MeTaHONa M 3TaHOJNAa Ha OPraHHU3M uesoBeka. MHOroaroMHbIE
CIIUPTHL. DTHIICHTIIMKONb ¥ TIHUIEPHUH: CTpOeHNE, PU3HUecKre U XUMHYECKUE CBOMCTBA (B3aUMOACHCTBIE CO
IIETIOYHBIMA METaJUIAMH, KaueCTBEHHAs pPEaknHs Ha MHOTOATOMHEIC CIHPTHI). [lelicTBHE HAa OpranmiM
yenoBeka. [IpuMeHeHue rimnepruta v dTUIIHT KOS

3.2

®DeHOIT: cTpoeHHE MOJICKYJIbI, (U3NYECKHEe W XUMHYECKUe cBoMcTBa. TokcuuHocTh (peHona. [TpuMeneHwue
(henona
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3.3

IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

ANbAerujpl U KETOHBI. (DOpMaJ'II)I[eFI/II[, alCTAJIbACTUA: CTPOCHHUC, (1)I/IBI/I‘~ICCKI/IC U XMMHUYECKHE CBOMCTBA
(peaKLlI/II/I OKHCJICHUA U BOCCTAHOBJICHM A, KAYCCTBCHHEBIC peaKHI/II/I), IMOJIYYCHHUE U IPUMCHCHUC

3.4

OnHOOCHOBHBIE TIpe/eNbHbIE KapOOHOBBIE KHCIOTBL. MypaBbHHAsi M YKCYCHas KHUCJIOTBI: CTPOEHHE,
¢u3nueckue U XMMHUYECKHE CBOMCTBa (CBOIMCTBa, OOIIME AJIS Kiacca KHUCIOT, PEeakius 3Teph]UKaIim),
MoIy4eHue U npuMeHeHue. CTeapuHOBast U OJEMHOBAsI KUCIIOTHI KAaK MPEJCTaBUTENN BBICIINX KapOOHOBBIX
KUCJIOT. MBLJIa KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIEE ACHCTBHE

3.5

CrnoxHble 3(hUphl KaK MPOM3BOAHBIE KAPOOHOBBIX KHCIOT. [ 'Haponn3 cinoxHbIX 3¢upos. JKupsl. ['maponus
»#kupoB. ITpuMenenue xupoB. buonorudeckas posb KUPOB

3.6

YrneBoapl: cocTaB, kKiaccudukamnus yriieBooB (MOHO-, IW- M TOJHcaxapuabl). [r0K03a — mpocTerImii
MOHOCaXapyua: OCOOCHHOCTH CTPOCHHUS MOJICKYJIbI, (PU3UYECKUE U XUMHUECKHE CBOMCTBA (B3aUMOJICHCTBHE C
ruapokcugom meau(Il), okucienne aMMuavyHbIM pacTBOpoM okcuza cepedpa(l), BoccraHoBNeHME, OpoKeHNE
TJIIOKO36] ), HAXOKICHUE B IIPUPOJIE, TPUMEHEHHE, Ononorudeckast poib. @orocunTe3. OpykTo3a Kak H30Mep
IIIOKO3Bl. Kpaxmanm u mesmionosa Kak TNpHUpoAHBIE TonuMepsl. CTpoeHHe Kpaxmajia M IEJUTIONO3BL.
du3nyeckre 1 XMMHUECKHIE CBOMCTBA KpaxMasia (THAPOIN3, KAUeCTBEHHASI PEaKIIHsI C HOJIOM)

A30TCOZepIKAIINE OPTAHUICCKUE COSTUHECHIUS

4.1

AMHHOKHCIIOTE KaK aM(OTEepHbIC OpraHHuYecKue coecAuHeHHs. Pu3ndeckue W XUMHUYECKHE CBOWUCTBA
AMHHOKHCIIOT (Ha IprMepe ruiuHa). bronorndyeckoe 3HaueHre aMuHOKUCIOT. [lenTr s

4.2

Benku xak npupoiHbie BBICOKOMOJIEKYISIpHbIE COeAMHEHUs. [lepBryuHasi, BTOpUYHas U TPETUUHAs CTPYKTypa
6enKoB. XMMHIUECKHE CBOMCTBA OSITKOB: THIPOJIN3, NCHATYPAlnsl, KAYeCTBCHHBIEC PEAKIINU Ha OEIKH

BricokomonexyssipHble COEqUHEHNS

5.1

OCHOBHBIE IOHATUS XUMHUH BBICOKOMOJIEKYJIIPHBIX COEIMHEHNN: MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO,
CTElIEHb  [OJIMMEpU3ALMU, CpelHsAs  MoJeKylnspHas  Macca.  OCHOBHbIE  METOIBl  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM — NOJIMMEpU3aLis U IOJIMKOHACH Calusl

5.2

OKCHepruMEHTAJIbHBIE METOABl W3YUCHUs BEIISCTB M WX IIPEBPAICHHI: O3HAKOMIIEHHE C 00pa3maMu
MIPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacc, KaydykoB. IlodydueHHe CMHTETHYECKOro Kaydyyka U
pEe3UHBI

11 KJIACC
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Kon IIpoBepsieMblii 3JieMeHT coepKaHNUA
1 TeopeTnueckrue OCHOBBI XUMUU
XuMHUYECKUI 37IeMEHT. ATOM. S1ipo atoMa, U30TOIBI. DNEKTPOHHAs 000/I0YKa. DHEpPreTUUecKue ypoBHH,
11 MOAYPOBHH. ATOMHBIE OpOUTANH, S-, P-, d-3meMenThl. OCOOCHHOCTH paclpeeneHuss DICKTPOHOB IO
OpOUTAJISIM B aTOMAX JIEMEHTOB IEPBBIX YETHIPEX MEPHOAOB. DICKTPOHHASI KOH(HUTYpalKsl aTOMOB
Iepnopnueckuit 3akoH u Ilepuomudyeckas cucremMa xumudeckux siemeHToB JI.M. MenneneeBa. CBsi3b
NepuoauuecKkoro 3akoHa M Ilepuopuueckoil cucrembl Xumudeckux snemeHToB J[M. MenneneeBa c
1.2 COBPEMEHHOI Teoprell CTPOeHUsI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB H
O6pa3yeMLIX HUMH TIPOCTBIX U CJIOXHBIX BCUICCTB IIO I'pylIiaM WU Ne€puogaM. 3HaueHue MEPUOINICCKOTO
3aKOHA B Pa3BUTUH HAYKU
Crpoenue BemecTBa. XUMHUYECKast CBSA3b. BUIBI XuMHUECKON CBSI3M (KOBAJICHTHAS HETOJISIpHAS M MOJISIPHAS,
13 HOHHAs, MeTannyeckas). VIoHbI: KaTHOHBI M aHMOHBI. MeXaHn3MbI 00pa30BaHUs KOBAJICHTHON XUMHYECKON
CcBs13M (OOMEHHBII M TOHOPHO-aKIEeNTOpHBIH). BonopomHas cBsi3b
1.4 BanenTtHocTs. DnekrpoorpuniaTeabHoCcTb. CTENEHb OKMCIECHUS
BermecTBa MONEKYyISIpHOTO ¥ HEMOJEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA COCTABA BEIIECTBA. THITBI
15 KpHUCTaJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIIA KpUcTaIMueckol peéTku. [lonstue
0 IUCTIIEPCHBIX cucTeMax. VICTHHHBIE M KOJUTOWIHBIE PacTBOPHL. MaccoBasi OIS BEIIECTBA B pACTBOPE
1.6 Knaccudukanus Heopraumdecknx coenuHeHni. HoMeHKIaTypa HeopraHn4ecKiux BEIIecTB
Xumudeckas peakius. Kiaccndukanys XUMHYECKUX PeaKIUid B HEOPraHUYECKOW M OpPraHMYECKOW XUMUH.
L7 3aKoH COXpaHEHHsI MACCHI BEIIECTB, 3aKOH COXPAaHEHHS M TPEBPAIICHIS JHEPTHH ITPH XUMUIECKUX PEaKIIUsIX
1.8 CKOpOCTh peakuuy, e€ 3aBUCHMOCTE OT PAa3JINIHBIX (DaKTOPOB
OOpatumble peaknnu. XUMHUYECKOe paBHOBecwe. (DaKkTOpHl, BIUAIOMNE Ha COCTOSHHE XHMHUYECKOTO
19 paBHoBecus. [Ipunnun Jle [latense
OnekrponuTHdeckas muccormanysl. CuibHBIE U cIa0ble AMeKTporMThL. Cpena BOOHBIX PAaCTBOPOB BEIIECTB:
110 KHCJIast, HeHTpalibHas, IeJIoYHas. Peakiiun HOHHOTo oOMeHa
1.11 OKHCITUTENHHO-BOCCTAHOBUTEIHHBIEC PEAKITUN
2 Heopraanueckas xumus
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2.1

IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

Hemeramnbl. Ilonoxxkenne nHemeramnoB B llepmoanueckoil cucreme xumudeckux oanemeHToB /J[.U.
MenzeneeBa M O0OCOOGHHOCTH CTpoeHHs aToMoB. Dusnueckwe CBOWCTBA HEMETAJUIOB. AJUIOTPOIUS
HEMETAJUIOB (Ha MpUMepe KUCI0poJia, cephl, Gpocdopa u yriepoaa)

2.2

XuMHUeCKUe CBOICTBA BaXKHEHIINX HEMETa/UIoB (raJoreHoB, Cephl, a30Ta, (ocdopa, yriepoaa U KpeMHUS)
U HUX COeJMHEHMH (OKCHJIOB, KHUCIOPOJCOIEP)KAIIUX KHCIOT, BOJOPOIHBIX coeAnHeHui). [IpuMeHeHne
BaYKHEMIINX HEMETAJJIOB U X COCIUHEHUN

2.3

Meramnbl. [lonoxenue metamoB B Ilepuognueckoii cucreMe xumuyeckux snemeHToB JI.J1. Menneneesa.
OCOOEHHOCTH CTpPOEHHUSI DIIEKTPOHHBIX 000M0ueKk aToMOB MeTawioB. OOmme Qu3nveckue CBOHCTBa
metauioB. CIiaBbl METAJUIOB. DJIEKTPOXUMUYCCKU Psill HAMPSHKEHUI METaJIOB

2.4

XUMUYECKHE CBOWCTBA BAXXHEHUINIMX METAIUIOB (HATPHIA, KA, KaJIbI[Ui, MATHUH, ATFOMUHUH, IMHK, XPOM,
kKele30, MeZlb) U uX coequHeHnid. OOIpe crnocoObl Moy YeH!sT MEeTaJUTOB. [IpuMeHeHne MeTaioB B ObITY |
TEXHHKE

2.5

I'enernueckas cBs3b HEOPraHn4CCKNX BEUICCTB, MPUHAJIC)KAIIUX K pa3JIMIHBIM KilacCaM

XUMHS U )KU3HDb

3.1

Poms xuMuu B obOecniedeHHWH 3KOJIOTMYECKOH, SHEPreTHUSCKOM M IMHUINEBOM O€30MacHOCTH, Pa3BUTHH
MeauuHbL TIoHsITHE 0 HAYYHBIX METOAAX ITO3HAHMS BEIIECTB M XUMHUCCKHUX PEaKIUil

3.2

[IpencraBmennst 006 OOMMX HAYYHBIX NPUHIOUIAX IPOMBIIUIEHHOTO ITONyYCHHS BAXHEHIINX BEIIECTB.
YenoBek B MHpE BELIECTB UM MaTEpUaJIOB: Ba)KHEHILINME CTPOUTENIbHBIE MaTepuajbl, KOHCTPYKLHMOHHbIE
MaTepuanbl, Kpacku, CTEKJIO, KepaMmMKa, MaTepuaibl Uil 2JEKTPOHUKH, HaHOMAaTepuasbl, OpraHUYECKHUE
1 MUHEpAJIbHBIE YIOOPEHHSI

3.3

XuMHS U 340pOBbE UENIOBEKa: MIPABUIIA MCIIOIB30BAHS JICKAPCTBEHHBIX IIPEIIapaToB, IpaBiiia 0€300acHOr0
WCTIOJIB30BAHNUS NIPENapaToB OBITOBOM XMMHH B IOBCETHEBHOM JKI3HU

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI 11 YYEHUKA
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- Epemun B. B. Xumus. Yrinyonennsiit ypoBenb. 10 kiace. / B.B. Epemun, H.E. Ky3smenko, B.U. Tepenun, A.A. JIpo3nos, B.B.
Jlynun; nox pen. B.B. Jlynuna. — 6-e uzn., nepepad. — M.: [poda, 2019.

- Epemun B.B. Xumus: YraoyOnénnsiii yposens: 11 knacc: yue6nuk / B.B. Epemun, H.E. Ky3smenko, A.A. JIpo3nos, B.B.
Jlynun; o pen. B.B. Jlynuna. — 7-e uzn., crepeorun. — M.: [Ipoda, 2020.

- Xumus, 10 knacc/ I'abpuensta O.C., OO1iecTBO ¢ OTpaHUYCHHON OTBETCTBEHHOCTHIO «/[PODAY; AKInoHepHOE 00IIeCTBO
«M3narensctBo «IIpocBemenney,2024
- Xumus, 11 xnacc/ IN'abpuensa O.C., OO1iecTBO ¢ OTpaHUYCHHONM OTBETCTBEHHOCTHIO «/[PODAY; AKInoHepHOE 00IIEeCTBO
«M3narensctBo «lIpocBemenne»,2024

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

Beeaute 1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumus Meroandeckoe mocodue — 6a30Bbii ypoBeHb» - M.: JIpoda 2022 rog.
2. O.C.I'abpuensn, U.I'.OctpoymoB, «OO011ast XuMus B TecTax, 3ajadax, ynpaxkuenusx. 11 kmace» — M.: JIpoda, 2023 rog.
3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kiacc: KoHTposibHBIC B POBEPOUYHBIE pa0OTHI K YUCOHHUKY». — M.:
Hpoda, 2021 r.

4. O.C.I'abpuemnsn, I'.I'.JIpicoBa, A.I'.Benenckas «Xumus 11 knacc: HactonbHast kaura mis yaurens». Yacts 1 — M.: Ipoda,
2019 rogn.

5. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: Hactonpnas kaura mis yuutens». Yacts 2 — M.: JIpoda,
2022 rog.

6. O.C.I'abpuensu, I1.B.Pemetos, N.I".OcTtpoymoBa «3agaun 1no XuMu# 1 criocoObl ux pemieHus» - M.: «Jlpoday, 2021rox.

7. B.I'. lenncoBa «Xumus 11 xknacc moypounsie mianbl o yaeOuuky O.C.I'abpuensna, ['.I".JIpicoBoit» - Bonrorpan» Yuurens
2018ron.

8. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 ximacey, - M.: Dk3amen, 2019r.

9.9. O.C.I'abpuensn, N.I'.octpoymoB «Xumudeckuii skciepuMeHT B 1mkoie 11 kmacey; - M.: Ipoda. — 2019 rox.
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HU®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Beenurte _ Benurenanusiehttp://www.chemnet.ru ['azera «Xumusi» u caidt 1u1st yuutens «5 Uy Ha ypoK XUMUK
http://him. 1september.ru Equnas xosekius LIOP: Tlpenmetnas komekuus «XuMus»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC SKcniepuMeHThI: Xumusi. Komekius Poccuiickoro
00111e00pa30BaTeIbHOrO OopTaja

http://experiment.edu.ru AJIXUMUK: caiit JL.IO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickas onummnuaja MKOJIbHUKOB MO XUMUH

http://chem.rusolymp.ru Opranudeckas XuMusi: IEKTPOHHBIN YUeOHUK JJIsI CPETHEH IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: JIEKTPOHHBIN yUeOHUK

http://www hemi.nsu.ru OTKpbITBIH KOJIEIK: XUMUS

http://www.chemistry.ru JlucraHimoHHas OJMMIMAAA 110 XUMHUH: TEIEKOMMYHHUKAIIMOHHBIA 00pa30BaTeIbHBIN MPOEKT
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