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HOACHUTEJBbHASA 3AIIMCKA

Pabouast mporpamma 1o npeamery «XuMHus» Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHHMsI  COCTaBJ€Ha Ha OCHOBe TNoOJIokeHHWH u TpebGoBaHMil K pe3yapTaTam
OCBOCHHMSI OCHOBHOM 00pa30oBaTeNbHON MpPOrpaMMbl CpeIHEro o0IIero oOpa3zoBaHus,
npeAcTaBieHHbIX B DenepalibHOM TOCYJApCTBEHHOM 00pa30BaTEIbHOM CTaHAApTe
cpeanero o6miero oo6pazoBanus (IIpukaz MuHucTepcTBa TpocBelieHus Poccuiickoit
Odeneparun ot 12.08.2022 Ne 732 «O BHeceHMM W3MEHEHHH B (eaepalbHbIN
rOCYJIapCTBEHHBIN 00pa3oBaTeNbHBIM CTaHAAPT CpeAHero oOiiero o0pa3oBaHUS,
YTBEPXKJICHHBIM TpuKa3oM MuHucTtepcTBa oOpa3oBaHus W Hayku Poccuiickoi
®deneparmu ot 18.05.2023 noo Ne 371), benepanbHoi pabodei mporpaMMbl y4eOHOTO
npeameta «Xumusi»», OOIT COO u yuebnoro miana '6OY COII Ne 2 r. Cei3panu, a
TaKK€ Ha OCHOBE XapAaKTEPUCTUKH IJIAHUPYEMBIX PE3yJIbTATOB JyXOBHO-HPABCTBEHHOTO
pa3BUTHUSI, BOCIUTAHUS U COLMAIM3ALUUA OOYYarOIIUXCs, MPEACTABICHHBIX B padoueit

nporpamme Bocniutanus ' BOY COILI Ne 2 r. Ce13panu.

N3yuenune mipeameTa, peanuzyeMoe B yCIOBHSX —auddepeHIIMpOBaHHOTO,
npopuapHOro  OOyYeHHs, MpH3BaHO oOecHedynTh  00Ieo0pa3oBaTEILHYI0 |
OOIIEKyIbTYPHYIO TIOJITOTOBKY BBITYCKHUKOB IIIKOJIbI, HEOOXOIUMYIO JIJIsl aanTaliuu
UX K OBICTPO MEHSIONIUMCS YCIIOBUSM YXU3HH B COIIMYME, a TaKXKe VIS MPOAOHKCHUS
0o0y4eHHs] B CPEIHUX CIEIHMAIBHBIX U BBICIIUX YYEOHBIX OPTaHMU3AIUAX, B KOTOPHIX
XUMHUS SBIIACTCS OAHOU W3 MPUOPUTETHBIX JUCITUTUIHH.

B cooTBercTBUM ¢ JaHHBIMH TOJOKEHUSAMH MOJIEIbHAS CHUHXPOHU3HPOBAHHAS
pabouas mporpamma cpeaHero ooOmero oOpa3zoBaHusi (0a30BBIM  yPOBEHB):
yCTaHaBIWBaeT  o0Os3aTenbHOC  (MHBAPUAHTHOE)  MPEAMETHOE  COJACpIKaHue,
ompenenseT KOJMYSCTBEHHBIC M KAaueCTBEHHBIC €T0 XapaKTEPHUCTUKH Ha KaKIOM
JTame W3yYeHUs TMpeAMeTa, TMPeAyCMAaTPUBACT MPHUHIUIBI CTPYKTYPUPOBAHUS
CoJIep KaHMs U pacTpe/Ie]ICHUs ero Mo KjaccaM, OCHOBHBIM pasjiejiaM U TeMaM Kypca;
TacT TPUMEPHOE pachpe/eicHue YYCOHBIX YacoB I0 TEMAaTHYECKUM pasjieliaM,

PECKOMCHAYCT NPUMCPHYIO IMOCICAOBATCIIBHOCTD U3YUCHHA OTACIIBHBIX TEM KypCa C



YYETOM MEXIPEIMETHBIX ¢ BHYTPHUIPEIMETHBIX CBSI3€H, JIOTMKH y4eOHOTO
mporiecca, BO3pacTHbIX ocobeHHocTedl  yuammuxcs 10-11  kmaccoB;  maer
METOAMYCCKYI0 HWHTEPHPETAHUIO Iee W3y4eHHs TpeaMeTa Ha  YPOBHE:
COBPEMECHHBIX TPUOPUTETOB B CHCTEME CpEeaHero oomero o0pa3oBaHWS,
coJiepKaTeIbHOM XapaKTePUCTUKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS OCHOBHOMU
o0pa3oBaTenpHON TMpOrpaMMbl  CpemHero oOmero oOpa3oBaHus —(JIMYHOCTHBIX,
METaINpeIMETHBIX, TMPEIMETHBIX), OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOM
JeSITEILHOCTH YUYEHUKA TI0 OCBOCHMIO cojiepKaHus mnpeamera. [1o Bcem Ha3BaHHBIM
MO3UIMSIM B TIporpaMMme coOJIIoJieHa MPEEeMCTBEHHOCTh ¢ Paboueil mporpammoi
OCHOBHOI0 0011ero oOpazoBanusi nmo xumuu (g 8—9 kiaccoB 00pa3oBaTeNIbHbBIX

OpraHu3alunu, 0a30BbIi YPOBEHB).



MopnenbHasi ~ CHHXpOHM3WpOBaHHAs  pabouas  mporpaMmMa  HUMEET  Ielb
CUHXPOHU3HPOBATh COJECpP)KaHUE Y4EOHOro TMpenMeTa I W3Y4YeHUs IMpeaMmeTa
«Xumusi» B 10-11 kmaccax B paMkKax MyJbTHIPOQPUILHOTO YYeOHOTO TIaHa.

enm m 3amaum ydeOHOTO mpenMera «XHMHS» B COOTBETCTBYIOIIEM pasesie
IporpaMMBbl MPEJCTAaBICHBl COBMECTHO, KakK Uil 0a30BOT0, mak u 0jis yenyOjeHHO20
yposueii-.

B pazgene Ilmanupyembie pe3yabTaThl OCBOCHHS y4EOHOTO MpeaMeTa «XUMUsD
CUHXPOHU3AIIMS MPEJCTaBICHA B BUJIE JIOMOJHEHUS K 0a30BOMY YPOBHIO, @ UMEHHO,
[IpeameTHBIC PE3yNbTATHI, JOCTUTAEMbIC OOYUYAIONIMMHUCI Ha YTIIYOJICHHOM ypPOBHE
W3yUYEeHHUs XMMHH, BBLIEIEHBI Kypcugom®.

B pasaciiax COI[Cp)KaHHC Marcpuajia H TemaTnueckoe IUNIAHUPOBAHUC HMCCTCA

BBII[@J'I@HHBIIZ MaTcpHral, I/IMCIOI]_[I/Iﬁ 1'[OI[‘IC]Z)KI/IBEIHI/Ie2 KaK Ha 62130BOM, TaK W Ha

yrayOJEHHOM YPOBHSIX, KOTOPBIA HU3y4aeTcss B O3HAKOMUTEIHHOM IUIAaHE M HE
BKJIFOYAETCS B COCTaB MpeAMETHBIX pe3ysibTaToB ocBoeHusa OOII COO.

B pasmene Temarnyeckoe TIUIAaHUPOBAHUE TPHUHIAI CHHXPOHU3AIMHM TPOSBICH
CJIEYIONMM 00pa30oM: 4achl HEACNbHOW HArpy3KH JJid YIiIyOJIeHHOro U 0a30BOTO
YpOBHEH yKa3aHbl TaKUM 00pa3oM, U4TO OfHa TeMa (OJUH Yac B HEAEII0) eANHA IS
IBYX YpOBHEH, a oOcCTajbHbIC JBa 4Yaca W TEMbl HEICTHLHOW HArpy3Ku IS
yIIIyOJICHHOTO YPOBHS YKa3aHbl B CTPOKAX HUXKE M TOJIBKO JUIsl TOTO YpoBHs. YacTh
PE3epBHBIX YacOB MO3BOJWIA BCTPOUTH HEOOXOAMMOE KOJUYECTBO YacOB B TeMax
M3Y4YEeHUS, a TAK)KE OPraHU30BaTh M TEMATUUYECKOE MMOBTOPEHUE KaKk Ha 0a30BOM, TakK
W Ha YIiIyO0JIC¢HHOM YpPOBHSX, U HTOTOBOE MOBTOpPeHUE; B Tpadax «KommduecTBo wacos

yKa3aHbl TAK)KE T€ Yachl, KOTOPHIC B3ATHI U3 pe3epBa (yKazaH CUMBOJI «P»).

Kypcusom B TekcTe nporpammbl B pasgenax « Lenau u 3agaumn», «MpeameTHble pesynbTaTbl» BblaeneHbl
3/1IEMEHTbI, KOTOpble NPeACcTaB/eHbl 414 U3yYeHMA Ha yraybnéHHOM ypoBHe.

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

COCTaB NpeAMeTHbIX pe3ynbTaToB ocsoeHma O0MM COO.



I[Ipu ¢opmupoBannn TeMaTHUECKOro IJIAHUPOBAHUS  IPEAYyCMaTPUBAIOCH
pacrpesielieHde 4YacoB BHYTpPU TeM U MEXIy TeMaMH C Lelblo obOecrnedeHus
HEJEIbHOW Harpy3ku uis OOy4YaroIlMXCsl, M3Y4alolMX XHMHIO Ha YIIIyOJIEHHOM
ypoBHe. llepepacnpesnerneHue 4acoB MEXIy HEKOTOPBIMH TEMaMHU I103BOJIHIIO
COXPaHUTh TEMAaTUYECKUU y4yeOHbI O0OBEM Marepuania, WCIOJb30BAHUE PE3EPBHBIX
4acoB TaKXe O00ecleywio Hajluuyue Y4YeOHbIX YacoB Ha O0OOIIEHHE, HUTOrOBOE
MOBTOPEHHE M KOHTPOJh y4yeOHOro Mmarepuana. Takum o00pa3oM, CHHXPOHHU3AIIHS
TEMAaTUYECKOI0 TUIAHUPOBAaHUS 0a30BOr0 M YIIIyOJICHHOIO YPOBHEH M3yUEHUS XUMHH
IIOJIHOCTBIO COXpaHWJIAa COAECPKATEIbHBIN acleKT mporpammel Kypcos 10-11 knaccos
IUTSL MyJBTUITPO(HIIBHOTO YYEOHOTO IJI1aHa.

JlanHast mporpamma SIBJISIETCS OPHUEHTHPOM I COCTaBJIEHUsI paboUYMX Mporpamm,
aBTOPBl KOTOPBIX MOTYT IIPEMIOKHTh CBOW IOAXOJ K CTPYKTYPUPOBAHHMIO M
MOCJICOBATEIBLHOCTY H3Y4YEHMs] Y4YeOHOro Marepuajia, a TakKe CBOC BUJCHHE
OTHOCUTEJIBHO BO3MOKHOCTH BbIOOpa BapUaTUBHON COCTABJISIOLIEH COJEp KAHMS
npeaMera JOMOIHUTEIBHO K 0053aTeIbHON (MHBApUAHTHOM) YacTH €ro COAepkKaHUs
B paMKax pe3epBHbIX 4acoB. Pe3epB y4yeOHOro BpEMEHU PEKOMEHIYETCS IS
pealiv3allud aBTOPCKUX TOJAXOJOB K HCIOJIb30BAHUIO Pa3HOOOpasHbIX (popm

OpraHu3aliy y4eOHOTOo IpoIiecca.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEIMETA «XUMMUS»

Xumuyeckoe o0pa3oBaHHE, IOJYy4aeMO€ BBIMYCKHUKAMHU CPEIHEH IIKOJIBbI,
SIBJISIETCS HEOTHEMJIEMOHN 4YacThi0 MX 00pa3oBaHHOCTU. OHO CIIY>KUT 3aBEpIIAIOITUM
ATAlOM pealu3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITIOUEBBIX
IIEHHOCTEHW, TMPHUCYIIUX IEJOCTHOM CHUCTEeME XHUMHYECKOro O0Opa3oBaHMs. OTH
IICHHOCTH KacaloTCs IMO3HAHUS 3aKOHOB IIPUPOJIBI, (OPMHPOBAHUS MHPOBO33PEHUS U
o011e¥ KyJbTYphl YEJIOBEKA, a TaKXKE SKOJOTMYECKU OOOCHOBAHHOI'O OTHOIICHUS K

CBOEMY 3/I0OPOBBIO U TNPHUPOAHON cpene. Peanmsyercss xumudeckoe oOpa3oBaHHE



yYaIMXCsl CPpeAHEN MIKOJbI CPEICTBAMH YU€OHOTO MpeaMeTa « XUMHUsD», CoAepKaHue
U TIOCTPOCHHE KOTOPOTO OMPENETICHBI B MPOTpPaMME C yUCTOM CHEHU(PUKH HAyKH
XUMUH, €¢ 3HAYCHHs B MO3HAHUU MPUPOJBLI U B MaTEpUATbHOMN *KU3HMU OOIIECTBA, a
TaKKe C Y4CTOM OOIIMX IeJied M MPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CHUCTEMBI CpeaHero o0mero oOpasoBaHusi B Poccmiickoit ®enepammm.
Tak, Hanmpumep, npu GOPMHPOBAHUU COJCPKAHMUS TpeaAMeTa «XUMHSD» YUYTCHBI
CJIEIYIOIINE TIOJIOKEHUS O CIIeM(PUKe U 3HAYCHUH HAYKH XUMHUH:

XUMHS KaK AJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HMrpaeT ocoOyro pojib B
COBPEMEHHOM IIUBUJIM3AIIMU, B CO3JJAHUHN HOBOM 0a3bl MaTepUaIbHON KyJIbTypbl. OHa
BHOCUT CBOM BKJaJ B (PopMHpOBaHHE pallMOHAIBHOTO HAYyYHOT'O MBIIUICHUS, B
CO3JJaHME LEJIOCTHOIO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpPE KaK O €IUHCTBE
MpUPOJBI U YEIOBEKa, KOTOpoe (opMupyercs B XMMHUHU Ha OCHOBE IOHHUMAHMUS
BEILIECTBEHHOI'O COCTAaBa OKpPY KAIOIIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U MEKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMU 00JaCTsIMU IPUMEHEHHUSI.

CoBpeMeHHass XHMHS KaK HayKa CO3WJATelbHAs, KAaK HayKa BBICOKUX
TEXHOJIOTUN HaMpapjieHa Ha PEIICHUE TI00ATBHBIX MPOOJIeM YCTOWYUBOTO Pa3BUTHUS
YEeJIOBEYECTBA —  CBIPbEBOM, DOHEPreTUYECKOW, IHUINEBOM, HAKOJOTHYECKOH
0e30macHOCT W OXpaHbl 3JI0POBBbSl. TeCHO B3aUMOJACHCTBYS C JIpyTUMHU
€CTECTBEHHBIMU HAayKaMH, XMMHUS CTajla HEOTHEMIIEMOM YaCThIO MUPOBOM KYJBTYpHI,
HEO0OXOMMBIM yCJIIOBUEM YCIIEHTHOTO TPY/Aa U KU3HU KaKIOTO WieHa 00IecTBa.

B cootBerctBUM ¢ oOmmmu nensiMu M npuHnunamu COO coaepkaHue mnpeamera
«Xumus»  (10-11  kmaccel, 0a30BbIii  YpOBeHb HW3Y4Ye€HHMs) OPHCHTHPOBAHO
MPEMMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO OATOTOBKY 00yYaromuxcsi, HE0OX0IUMYIO
UM IS BBIPAOOTKHM MHPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEIIHOTO BKJIIOYCHUS B
KHU3HBb COLIMYMa, NMPOJOJKEHUsI 00pa30BaHUs B PA3IMYHBIX 00JACTAX, HE CBSA3AHHBIX
HETNOCPEACTBEHHO C XUMUEM.

CocraBnsitomMu — nipeamMeTa  «XUMHUS» — ABISIOTCS  0a30BbIE  KypChl  —

((OpFaHI/I‘-IeCKaﬂ XUMUsA» H «06111351 N HCOpPraHn4cCkKasa XHUMUHI», OCHOBHBIM



KOMIIOHEHTOM COJIEpKaHMsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOIl HayKu: CHCTEMa
3HaHUU 0 HEOPTaHWYECKOM XMMHUHU (C BKJIFOUEHUEM 3HAHUN U3 OO0l XUMHH) U
OpraHn4eckon xumuu. OOpMHpPOBAHME NAHHOM CHUCTEMBl 3HAHUM NPU HU3YyYCHUH
npeaMeTa 00ecrneynBaeT BO3MOKHOCTh pACCMOTPEHHS BCETO MHOT000pa3us BEILECTB
Ha OCHOBE OOIIMX MOHSATUM, 3aKOHOB U Teopuil XuMuu. CTpyKTypa cCOAEpKaHUsA
KypcoB — «Opranuueckas xumus» u «OOmas u HEOpraHUYecKas XUMUS)
chopMUpOBaHa B MporpaMMe IO XMMHHM Ha OCHOBE CHUCTEMHOIO THOAXOAa K
U3YUYEHUI0 Yy4eOHOro marepuasa M OOYCJIOBJIEHa HUCTOPUYECKH OOOCHOBAaHHBIM
pa3BUTHEM 3HAHUM Ha OIpPENCICHHBIX TEOPETHYECKUMX YpoBHAX. B  Kypce
OpraHUYECKOM XMMHUHU BEILIECTBA PACCMATPUBAIOTCS HA YPOBHE KIACCUYECKOU TEOPUU
CTPOCHHUSI OPTaHUYECKHX COCIMHEHUH, a TAaKXXE HAa YPOBHE CTEPEOXMMHYECKUX M
AJIEKTPOHHBIX MPEACTABIEHUNH O CcTpoeHHMU BemecTB. CBeneHuss o0 M3ydaeMbIX B
Kypce BEIIeCTBax MJAalOTCsl B Pa3BUTUM — OT YIVIEBOJAOPOAOB JIO CIOKHBIX
OMOJIOTUYECKH aKTHBHBIX COEJIMHEHUW. B Kypce OpraHnyeckoid XMMHUH IOIYYaroT
pazButue c(OopMHpOBaHHbIE Ha YPOBHE OCHOBHOrO oOwIero o00pa3oBaHUs
MEPBOHAYAJIbHBIE TMPEJICTABICHUS O XHUMHYECKOW CBSI3M, KJIAcCU(UKATUMOHHBIX
IIPU3HAKAX BELIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHUS, O XUMHUUYECKOU
peaKkuuu.

B npenmere «Xumus» 6a30BOro ypoBHSI pacCMaTpUBaETCA U3YUEHHBI Ha YPOBHE
OCHOBHOTO 00111ero o0pa3oBaHUSI TEOPETHUUYECKUN MaTepuan U (HaKTOJIOrHYECKHe
CBEJICHUS O BEIECTBaX U XUMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «Oo0mias
Y HEOpPraHW4YecKasi XUuMUs» 00y4aroluMcs IPeIoCTaBIsSeTCs BO3MOXKHOCTh OCO3HATh
3HaYeHHUE TEPUOIUYECKOr0 3aKOHA C OOIIETEOPETUUYECKHX W METOJ0JIOTUYECKUX
MO3ULIUNA, TTy0Xe MOHATh MCTOPUYECKOE M3MEHEHHE (PYHKIUH 3TOro 3aKoHa — OT
oOoOmatomiei 10 oOBsCHAIONIEH U mporHosupymomeid. Enunas cucrema 3HaHUN 0O
BAKHEMIINX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX W MPUMEHEHUU, A TAKKE
O XUMHUYECKMX PpEAKUMSIX, HUX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKAHUS

nomonHsietcss B kypcax 10 m 11 kimaccoB 3yieMEHTaMH COJEPKaHMSI, WUMEIOITUMHU



KyJbTYpOJIOTHYECKMH M MPUKIATHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT
NOHUMAaHUIO B3aMMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €¢ pOjb B
[IO3HABATEJIbHOM W  NPAKTUYECKOM JESITEIBHOCTH YEJIIOBEKAa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAXXEHUS K MPOIIECCY TBOpPUECTBA B OOJACTH TEOPUU M MPAKTHUECKUX
NPWIOKEHUN XUMHH, TOMOTAIOT BBIMYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U
JMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBA3aHHBIX C XUMHUEH, KPUTHUECKU OCMBICIUBATD
uHbOpMAIIMI0O UM TOPUMEHSATh €€ i TONOJHEHWS  3HaHUM, peIICHHs
MHTEJJICKTYyalIbHBIX M SKCIIEPUMEHTAIBHBIX HCCIEI0BaTENbCKUX 3a1au. Comepxanme
y4eOHOTO mTpeAaMeTa «XUMHUS» JaHHOTO YPOBHS HW3YYCHHS OPHEHTHPOBAHO Ha
dopMupoBaHHE y OOYYalOUIMXCS MHUPOBO33PEHUYECKON OCHOBBI I MOHUMAaHMUS
bunocopckux wumaeH, TakKUX Kak: MaTepualbHOE EIMHCTBO HEOPTaHWYECKOTO H
OpPraHUYECKOTO MHpa, OOYCJIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTABOM U
CTPOCHHEM, TTO3HABAEMOCTh MPHUPOIHBIX SBICHUN MyTEM DKCIEPUMEHTA W PEIICHUS
MPOTUBOPEUYNIT MEXTy HOBBIMH (DaKTaMH M TEOPETUYECKUMHU MPEINOCHUIKAMH,
OCO3HaHUE pOJIM XMMHUHU B PEIICHUWH 3KOJOTHYECKHX MpoOJeM, a Takxke mpodiieM
cOepeKeHHUsS DHEPreTHUECKUX PECYpPCOB, CBHIPBS, CO3JaHHUS HOBBIX TEXHOJOTHUH H
MaTepUaIoB.

B mnane pemeHust 3ama4 BOCIUTAHUS, Pa3BUTHS U COLMATU3AIUN O0YJarOIINUXCS
NPUHATBIE TPOTPAaMMOM MO XUMHH TOJAXOABl K OIpPENeJICHHIO COJEpKaHus U
MOCTPOCHUS TpeAMeTa MpeaycMaTpuBaioT (OPMHUPOBAHHE Yy  OOYYarOMIMXCS
YHHUBEpCAJIbHBIX yUE€OHBIX AEMCTBHIA, UMEIOIUX 0a30BO€ 3HAUYECHUE ISl PA3ITUYHBIX
BUJIOB JICSATEIBLHOCTU: PpEIICHUS MpoOJieM, TIOMCKa, aHaiu3a U 00pabOTKH
uHopMaIuu, HEOOXOAUMBIX JUIsi TNPUOOPETEHUS OMbITa NPAKTUYECKON U
MCCIIEZIOBATEIBCKOM e TEIIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B TIO3HAHUU XMMHH.

XUMUs Ha YPOBHE yri1y0JICHHOI0 M3y4YeHHUsl 3aHMMAET BaXKHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4HOro oOpa3oBanus ywamuxcs 10-11 kmaccoB. U3yuenue
npeaMeTa, pealu3yeMoe B YCIOBUAX JIu(PepeHIpoOBaHHOTO, MNPOPUIHLHOTO

oOy4eHHs, MPU3BAHO OOECHEYUTh O0O0IIE00Pa30BATENbHYI0 M OOIIEKYJbTYPHYIO



MTOJATOTOBKY BBIITYCKHUKOB HIKOJIBI, HEOOXOAMUMYIO JUIsl afanTaluud HUX K OBICTPO
MEHSIOLIMMCSI YCIIOBUSIM JKU3HHU B COLIMYME, a TaKXkKe JUIsl IPOJOJKEHHsI 0Oy4YeHUs B
opranm3zanusx mnpodecCHOHaIBLHOr0 00pa3oBaHUs, B KOTOPBIX XUMHUS SIBISETCS
OJTHOM M3 MPHUOPUTETHBIX IUCLUUIUIMH. B mnporpamMme 1no XuUMUM Ha3HAaueHUE
npeaMera «XuUMHUS» MOJydaeT MNOAPOOHYIO HWHTEPIIPETALUIO B COOTBETCTBUHU C
ocHoBononarapmumu  nojoxkenuamu GI'OC COO o B3anM0O00YCIOBIECHHOCTH
LeJIel, cofepKaHusl, pe3yJbTaTOB 00y4eHHs UM TPEOOBAHMN K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB. (CBHIIETETBLCTBOM TOMY SBIISIIOTCA CIEAYIOIIHME BBINOJIHSIEMBIE
MIPOrpamMMoOii 10 XUMHUH (PYHKIUU:

MH()OPMATMOHHO-METOANYECKAs, peaau3alns KOTOPoil 00ecrneurnBaeT MoiayyeHue
NPEJICTAaBICHUS O LIEJAX, COACPKAHUM, OOIIel cTpaTeruu 0Oy4eHHsl, BOCIIUTAHUS U
pPa3BUTHs 00YyYAIOLIMXCS CPEACTBAMU MPEAMETA, U3YYAEMOTO B paMKaxX KOHKPETHOIO
npodus;

OpraHU3allMOHHO-IUIAHUPYIOLasi, KOTopas IPEeayCMaTpHUBAECT  OIpPEICIICHUE:

OPUHLIUIIOB CTPYKTYPUPOBAHUS U MOCIIEI0BATEILHOCTH U3YUYEHHS YU€OHOTO
Marepuana, KOJIMYECTBEHHBIX U KAUECTBEHHBIX €TI0 XapaKTEPUCTHK;

HOJIXOJ0B K (POPMHUPOBAHUIO COJEPKATEIbHON OCHOBBI KOHTPOJS U OLICHKH
00pa3oBaTEIbHbIX JOCTXKEHUM OOydYaroluXcsi B paMKax HMTOTOBOM aTTeCTallid B
(dbopMe eIMHOTO TOCYJapCTBEHHOTO HK3aMEHA M0 XUMUH.

[Iporpamma asist yriry0J€HHOTO N3YUEHUS XUMUU:

YCTAaHABJIMBAECT HMHBAPUAHTHOE MPEIMETHOE COJAEpX aHue, 00s3aTeabHoe JId
M3Y4YeHHUS B paMKax OTAEIbHBIX Mpoduiell, mperycMaTpuBaeT paclpelesieHue U
CTPYKTYpUPOBAaHUE €T0 MO KJaccaMm, OCHOBHBIM COJEpP>KaTEIbHBIM JTMHUSIM/pa3ienam
Kypca,

JacT MPUMEPHOE paclpelieieHue y4eOHOro BpPEMEHH, PEKOMEHIYeMOTo st
W3YUYEHUS OTIIEIbHBIX TEM;

npearaeT NPUMEPHYIO IMOCIIEA0BATEIbHOCTh U3YUYEeHUs y4eOHOro MaTrepuana c

y‘—IéTOM JIOTUKH MOCTPOCHUA KypCa, BHYTPHUIIPCIMCTHBIX U MCKIIPECAMCETHBIX CB$I3CI>'I;



JACT METOAMYECKYI0 MHTEPHpPETalUI0 LeJied W 3aJady W3y4deHus IpeaMeTa Ha
yriyOJIEHHOM YPOBHE C Y4€TOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEIHErO
oOmero  oOpa3oBaHMs,  COAEPKATEIbHOW  XAPAKTEPUCTUKH  ILJIAHUPYEMBIX
pE3yIbTATOB OCBOEHHUS OCHOBHOM 00pa30BaTENbHOW MPOTpaMMBbl CPETHEro OOIIEro
oOpa3zoBaHusi (JIMYHOCTHBIX, METANPEAMETHBIX, MPEIMETHBIX), a TaKXKe C Y4CTOM
OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIbHBIX JCUCTBUN OOYYalOMIEToCs] IO OCBOCHHUIO
coJiep KaHus MpeMeTa.

ITo BceM Mo3unMsIM B IIporpamme o XUMHH MPELyCMOTPEHA IIPEEMCTBEHHOCTD C
oOy4eHHEM XHUMHUHU Ha YpPOBHE OCHOBHOro o0miero o0OpaszoBanus. IIporpamma mo
XUMUHU CIYKAT OPUEHTHUPOM JUJISl COCTABJIEHHUS aBTOPCKUX pabOyuxX Iporpamm. 3a
npene’aaMu YCTaHOBJIEHHOW MpOrpamMMoi M0 XMMHUU 00s13aTeNbHON (MHBapUaHTHOM)
COCTABJISIIOLIEH COAepKaHUsA Y4eOHOro MnpeameTa «XUMUsS» OCTAaCTCS BO3MOXKHOCTb
BbIOOpa €ro BapUaTHBHOW COCTaBIISIOLIEH, KOTOpas JOJDKHA ONpPENENsThCS B
COOTBETCTBUM C HAalpaBlI€HUEM KOHKPETHOro Impoduis oOydeHus. ABTOpamu
pabouyux IpOrpaMm MOKET ObITh MPEIOKEH MHOM MOAXOA K CTPYKTYPHPOBAHUIO
y4eOHOro Marepuajia u Mocje0BaTeIbHOCTH €r0 U3y4eHHUs, CBOC BUACHUE MyTeH U
coco00B (POPMUPOBAHUSI CUCTEMBI MPEAMETHBIX 3HAHUN, YMEHUI U BUJIOB y4E€OHOM
JESITEIbHOCTH, a TAaKKE€ CUCTEMbI CITIOCOOOB M METOAMYECKUX NMPUEMOB MO Pa3BUTHUIO
¥ BOCITUTAHUIO 00YYaIOUXCSl.

B cootBercTBUM ¢ koHUenTyanbHbIMHU TONOkeHUAMU PI'OC COO o0 HazHaueHUU
MpeaAMETOB 0a30BOTO M YIUIYOJICHHOTO ypOBHEW B cucteme nuddepeHIImpoBaHHOTO
oOyueHHss Ha YypOBHE cpeaHero oOmero oOpa3oBaHUS XHMHS Ha YpPOBHE
yIIyOJICHHOTO M3yYEHHsI HANpaBieH Ha pealu3aluio MPEEeMCTBEHHOCTH C
MOCJIEAYIOIUM 3TalloOM MOJIYYEHHUs] XMMHUYECKOTO 00pa30BaHUsl B paMKax H3yueHUs
CHEIUaIbHBIX E€CTECTBEHHO-HAYYHbIX W XUMHUYECKUX JUCLHMIUIMH B By3aX U
OpraHu3alusIX cpeaHero npodeccuoHanbHOro oopazoBanus. B 3Toil cBs3u u3yueHue
npeaMera  «XHMHSD» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA pacIlIMpeHHEe MU

yriIyOJeHue TEOpPeTHYECKOM W MPaKTHYECKOW TOATOTOBKH  OOyYarolIuXxcs,



BBIOPABIINX OMPECICHHBIA MPOPMIb OO0yYEHHS, B TOM YHUCJIE C MEPCIECKTHBOU
MOCIIEYIONIETO  MOJYYEHUS!  XMMHUYECKOTO 00pa3oBaHHMs B OpraHu3aIusax
npodeccuonanmbHOrO0 obOpazoBanus. B cBere TpeboBammit PI'OC COO «
IUTAHUPYEMBIM pe3yJibTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTeNbHOM IPOrpaMMbl
cpenHero oOmero oOpa3oBaHUs H3y4YEeHHE NpeaMera «XUMHS» OpPUEHTHUPOBAHO
TaKk)K€ Ha peIlIeHUe 3aJ1ad BOCIHUTAHUS U COIMAIBHOTO PAa3BUTHS 00ydYarOIIUXCs, Ha
(dbopMHUpOBaHNUE Yy HUX OONICHMHTEIICKTYAIbHBIX YMEHHUM, YMEHUI paluoHaIU3aIuU
y4eOHOro Tpyda W OOOONIICHHBIX  CIIOCOOOB  JIESITEIBHOCTH,  HMMEIOIIHNX
MEXAUCUUIUTMHAPHBINA, HAATPEAMETHBIN XapaKTep.

XUMHSI HA YpOBHE YIIyOJCHHOrO U3YYEHHS] BKIIOUAET YTIIyOJICHHBIE KYypChl —
«Oprannyeckas xumus» U «OO01as u Heoprauuueckas xumus». [Ipu onpenenenuu
MOAXO0JI0B K OTOOPY M CTPYKTYpPHOW OpraHU3allMd COJEPKaHHUS ATHUX KYypPCOB B
MporpaMMe MO XMMHH 32 OCHOBY HpHHATHI nojioxkeHus OI'OC COO o paznuuusx
0a30BOTO U YIIIyOJICHHOTO YPOBHEHN M3YUYEHUS MpEIMETA.

OcHoBy coxaepxkanusi KypcoB «Opranuueckas xumus» U «OOmas u
HEOpraHWYeCKast XUMHUSD COCTABJISET COBOKYITHOCTh MPEAMETHBIX 3HAHUN U YMEHHIA,
OTHOCAIIMXCS K 0a30BOMYy YpOBHIO M3yuY€HHs NpeaMeTa. JTa CHCTeMa 3HaHWM
MIOJIy4aeT ONPEIEICHHOE TEOPETUYECKOE MAOIMOIHEHUE, MO3BOJISIOIIEE OCO3HAHHO
OCBOWTH CYIIECTBEHHO Ooybimuii 00beM (akTosormueckoro marepuana. Ha
yIIyOJICHHOM  YpOBHE  HM3y4Y€HUA  OpeaMera  o0ecliedyeHa  BO3MOYKHOCTh
3HAUYUTETHFHOTO YBEJIMYeHUsI 00bEMa 3HAHUM O XMMUYECKHUX JJIEMEHTAaX M CBOMCTBAaX
UX COEJIMHEHUW HAa OCHOBE PaCIIMpPEHUs U YIIIyOJICHHs MPEJICTABICHUNA O CTPOECHUU
BCIIECTBA, XHWMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSIX TPOTCKAHHUS PEaKIUH,
paccMaTpUBAaEMbIX C TOYKH 3PECHHS XUMUYECKONW KHUHETUKA M TEPMOJIUHAMUKH.
N3yuenune mnepuoguyeckoro 3akoHa u [lepuogudeckoid CUCTEMbl XUMHYECKUX
AJIEMEHTOB 0a3uPyeTCs Ha COBPEMEHHBIX KBAHTOBOMEXaHUUYECKHX MPECTABICHUSIX O
CTPOCHHHU aToMa. XUMHUYECKas CBSI3b OOBSICHACTCS C TOYKU 3PEHUS IHEPTETHUICCKUX

M3MEHEHUN TMpu e€¢ o0pa3oBaHMUM M pa3pylIeHHH, a TaKKe€ C TOUYKH 3pEHHUS



MEXaHU3MOB e¢ oOpa3oBaHMs. VI3yuyeHue THUNOB peakUMid  JTOTOJHSIETCS
(dhopMHUpOBaHUEM MIPENCTABICHUN 00 3IIEKTPOXUMHUUECKUX MPOLIECCAX U AJIEKTPOJIN3E
pacIuIaBoB U PacTBOPOB BELIECTB. B Kypce OpraHnyeckoi XMMHUH MPU paCCMOTPEHHUH
PEaKIIMOHHON CIOCOOHOCTU COEAMHEHUM yJensieTcs: 0co00e BHUMAaHKE BOIIpocaMm 00
ANEKTPOHHBIX d(PeKTax, 0 B3aUMHOM BIUSHUMA aTOMOB B MOJIEKYJIaX M MEXaHHU3MaX
peakumii. Oco0oe 3HauYeHHE HMMEET TO, YTO Ha COJEpPKAHHE KypCOB XUMHUHU
yriyOJIEHHOTO YPOBHS M3Y4YEHUs JUIsl KJIACCOB OIPEACIICHHOTO Mpoduiist (TIaBHBIM
00pa3oM Ha UX CTPYKTYpPY U XapakKTep JOMOJHEHUH K OO0IIel cucTeMe MpeaMEeTHBIX
3HAHWI) OKa3bIBAIOT BIUSHUE CMEXHbIE MpeaMeThl. Tak, HampuMep, B COAEpKaHUU
npeaMera JUid KJIacCOB XMUMHKO-(PU3UYECKOro mpoduuis OO0JbLIOE 3HAUYEHUE OyIyT
MMETh 3JIEMEHTHI Y4eOHOro MaTepuaa rno oomei xumuu. [lpu uzydyennn npeamera B
JAaHHOM CJy4yae akLEHT OyJeT ciesiaH Ha OOIIHOCTh METOAOB IO3HAaHHUSA, OOIIHOCTD
3aKOHOB M TEOpUH B XUMUU U B (PU3HKE: ATOMHO-MOJEKYJSIpHAs TEOpHs
(MonekynsipHas Teopusi B (PU3HKE), 3aKOHBI COXPAHEHHSI MACChl U DHEPTUH, 3aKOHBI
TEPMOJIMHAMMKH, 3JIEKTPOJIN3a, MPEACTABICHUSI O CTPOEHUHU BEIIECTB M Apyroe. B
COJICp’)KaHUM TpeaMeTa ISl KJIAaCCOB XMMHUKO-OUOJIOTUYECKOTO mpoduiist OonbIInit
yACIbHBINA BeCc OyJeT UMETh OpraHnueckas XuMmus. B aTom citydae rpeaoctaBisercs
BO3MOXKHOCTB JJIsl 60j1€e 0OCTOSATENBHOIO PACCMOTPEHUSI XUMUUYECKON OpraHu3aluu
KJIETKM KaK OMOJIOTMYECKON CHCTEMbI, B COCTaB KOTOPOH BXOJIAT, K MPUMEPY, TAKHUE
CTPYKTYpPHBbIE KOMITIOHEHTBI, KaK JTUMUIbI, OCNKH, YTIEBObl, HYKIIEMHOBBIEC KUCIIOTHI
n apyrue. I[Ipy 3TOM 3HaHUA O COCTaBE M CBOMCTBAxX MNPEACTABUTENCH OCHOBHBIX
KJIACCOB OPraHMYECKUX BEIIECTB CIIyXaT OCHOBOM [JIsi W3Y4Y€HHUS CYIIHOCTH
poueccoB (POTOCUHTE3a, AbIXaHUS, TUIIEBAPEHUSI.

B mnnane QopmMupoBaHMST OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOIIIEeHAayYHBIX METOJOB MO3HAHMS U OIBITA MPAKTHUYECKOTO MPUMEHEHHUS HAyYHBIX
3HaAHUW W3YUYCHHE MpeaMeTa «XUMHsS» Ha YriIyOJEHHOM ypOBHE OCHOBAaHO Ha
MEXKIIPEIMETHBIX CBA3SAX C YYEOHBIMH TMpeaMETaMH, BXOJAIIUMH B COCTaB

MpeaAMETHBIX o0nacteilt « EctecTBeHHOHayuHbIE mTpenMeTb», «MartemaTuka u



uHpopMaTuka» U «Pycckuii SI3bIK U TUTEPATYPaA».

[Tpu n3ydeHnn yueOHOTo mpeaMera « XuMus» Ha yriayOJeHHOM YPOBHE TakkKe, Kak
Ha YpPOBHE OCHOBHOI'O W CpeaHero oOiiero oOpa3oBaHHs (Ha 0a30BOM YpOBHE),
3alauyeil TIEPBOCTEIICHHONW 3HAYUMOCTH SBJISETCS (POPMUpPOBAaHHUE OCHOB HAYKH
XUMHUHU KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKON IesATEIbHOCTU
YEJI0BEKAa U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYpbl. PellieHne 3Tol 3amaun Ha
yIIIyOJICHHOM YPOBHE U3YyUE€HHS IIPEAMETA MPEANoJiaraeT pean3alnuio Takux IemeH,
KakK:

(opMHpOBaHUE NPEACTABICHUI:

0 MaTepUajJbHOM EJIMHCTBE MHpPA, 3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBICHUI
MPUPOJIbI, O MECTE XHMHH B CHUCTEME €CTECTBEHHBIX HAayK W €¢ BEAyIleWd poju B
o0ecreyeHnn YCTOMYMBOIO pAa3BUTHUS 4YEJIOBEUECTBA: B PEUIEHUU MpoOsieM
AKOJIOTUYECKOM, YHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B PA3BUTHH MEIUIUHBI,
CO3/JaHUM HOBBIX MAaTEpPUAJIOB, HOBBIX HCTOYHUKOB OJHEPruU, B OOECICUCHUH
PaIMOHAIIBHOTO TIPUPOOIOIL30BaHUs, B ()OPMHUPOBAHUNA MHUPOBO33PEHUS M OOIIEH
KYJBTYpbI YEJIOBEKa, & TaAKKE IKOJOTUYECKU OOOCHOBAHHOTO OTHOIIECHHUS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPELIE;

OCBOCHHME CHCTEMBI 3HAHWM, JIEKAIIUX B OCHOBE XMMHUUYECKOW COCTaBIIAIOLLIECH
€CTEeCTBEHHO-HAYUYHOUW KapTUHBI MHpa: (PyHIAAMEHTAIbHBIX TOHSTHH, 3aKOHOB H
TEOpUN XUMHUH, COBPEMEHHBIX MPEICTABICHUNA O CTPOCHUHU BEIECTBA Ha Pa3HBIX
YPOBHSIX  —  aTOMHOM, MOHHO-MOJIEKYJISIPHOM, HaJIMOJIEKYJISIPHOM, 0
TEPMOJUHAMUYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKaHUS XUMHUUYECKUX
peakiuii, 0 XMMUYECKOM PaBHOBECHH, PACTBOpPAaX M IAUCIEPCHBIX CHUCTEMax, 00
OOIIMX HAyYHBIX MPUHIIMIIAX XUMHUYECKOTO MPOU3BOJCTBA;

dopmupoBaHrue y OOyYaroUIMXcsi OCO3HAHHOTO TOHMMAaHHS BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHUYECKUX 3HAHUU JUIsi OOBSICHEHUS KIIOUEBBIX HACH W MpodiieM
COBPEMEHHOM XUMHH, ISl OOBSICHEHUS] W TPOTHO3UPOBAHUS SIBIICHUM, UMEIOIIUX

€CTECTBEHHO-HAYYHYIO0 TPHUPOAY; TPAMOTHOTO pEIICHUs] MpoOJeM, CBS3aHHBIX C



XUMHEW, TPOTHOZUPOBAHMUSA, AHAIW3a M OLEHKU C TO3ULUUKA IKOJIOTUYECKOU
0€30MacCHOCTH MOCIECTBUN OBITOBON U MPOU3BOJICTBEHHOM J1€ATEIBHOCTH YEJIOBEKA,
CBS3aHHOM C XHUMHYECKHUM IPOU3BOJICTBOM, HCIOJIb30BAaHUEM U MepepadOTKOn
BELIECTB;

yriayOJeHne MpeiCcTaBiICHU O HayyHbIX METOAaxX IMO3HaHWUS, HEOOXOAUMBIX IS
npuOOpEeTEeHUs YMEHUN OpHEHTHUPOBATbCA B MHpPE BEIIECTB U OOBICHEHUS
XUMHUYECKUX SBJICHUM, UMEIOIINUX MECTO B IIPUPOJIE, B MPAKTUYECKON JEATEIBHOCTU

¥ TIOBCEIHEBHOM KU3HU.

HEJIM U 3AJAYA YYHEBHOI'O ITPEIMETA «XUMMUS»

B mnpakTuke mnpenogaBaHus XUMHM KaK Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHusl, TaK U HAa YpOBHE CpelHEero oOiiero oOpa3oBaHUs, TIPU OMPEICTCHUU
COAEPKATEIIPHON XapaKTCPUCTUKH LEJNEH H3YYCHUS MpeAMeTa HamnpaBICHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAJUIIMOHHO TpU3HACTCA (OPMUPOBAHUE OCHOB
XUMUYECKON HAayKM Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JNEATEIbHOCTH YEJOBEKAa M KaK OJHOr0 W3 KOMIIOHEHTOB MHPOBOU KyJIbTypbl. C
METOJAUYECKON TOYKM 3PEHHUS TAKOM IOAXOA K ONPEAECICHUIO LEIEeU H3yUYEHUs
MpEIMETA SBJISICTCS BIIOJHE OMPABJAHHBIM.

['maBHBIMM LEIAMM H3YyYEHUS] IpeaMera «XHUMHUS» HAa YPOBHE CPEOHEro
oO1ero oOpazoBanusi Ha 6a30BOM YPOBHE SIBIISIOTCSI:

dbopMuUpOBaHHE  CHUCTEMBbl  XMMHUUYECKHMX  3HAHMM  Kak  BaKHEUIIeH
COCTAaBJISIFOIIEN €CTECTBEHHO-HAYYHOM KAPTUHBI MHUPA, B OCHOBE KOTOPOW JIEXkKaT
KJIFOYEBbIE MOHATHS, (DYHIaMEHTAIbHBIC 3aKOHBI U TEOPUU XHWMHH, OCBOCHHUE SI3bIKA
HAayKd, yCBOGHHWE W  TOHMMaHWE  CYMIHOCTH  JOCTYINHBIX  00OOIICHHI
MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C HUCTOPUEN HUX pPa3BUTHUS U
CTaHOBJICHUS;

dbopMHpoBaHUE W PA3BUTHE MPEJCTABICHUN O HAYYHBIX METOJAaX TMO3HAHUS

BEIIECTB M XUMHYECKUX PEaKIMid, HEOOXOMUMBIX JUIsI TPUOOPETEHUS YMEHUMU



OPUEHTHUPOBAThCS B MHPE BEIIECTB M XMMHUYECKHX SBJICHHUM, MUMEIOIIMX MECTO B
IIPUPOJIE, B IPAKTUYECKON U ITOBCETHEBHOM KU3HU;

pa3BUTHE YMEHHUH M CIIOCOOOB JEATEIBHOCTH, CBA3AHHBIX C HAOMIOJCHUEM U
OOBSCHEHHEM XUMHUYECKOTO HSKCIEPUMEHTa, COOJIIOJCHUEM IMpaBUil 0€30MacCHOro
oOpallleHHUsI C BEIIECTBAMM.

CopeprkarenbHasi XapaKTepUCTHKa IeJied M 3a7ad U3ydeHUs MpeaMera B
IporpaMme Mo XMUMHUHU YTOYHEHa U CKOPPEKTUPOBaHa B COOTBETCTBUM C HOBBIMH
MIPUOPUTETAMHU B CUCTEME CpelHEro obuiero oopazopanusi. Cero/iHsa B IpenoJaBaHuu
XUMHHU B OOJIBLIEH CTENEHM OTHACTCS MPEANOUYTEHUE MPAKTUYECKON KOMIIOHEHTE
cofepkaHusi  OOy4YeHHs, OpPUEHTUPOBAHHOM Ha  TMOATOTOBKY  BBITYCKHUKA
orol1e00pa3oBaTEIbHOM OpraHM3alUy, BIAJACIONIEr0 HE HAOOpPOM 3HaHWM, a
(YHKIMOHAIBHOW TpPaMOTHOCTBIO, TO €CTh CIIOCOOAaMU U YMEHHUSIMU aKTHBHOIO
MOJly4YeHUsI 3HAHUW W TPUMEHEHHS WX B PEATbHOM JKU3HM [UJIsl PEIICHHS
NPaKTUUECKUX 3a7ad. B 2ToMl cBs3M nOpu H3YYEHUM MpeameTa «XUMUs»
JOMUHUPYIOIEe 3HaUeHUE TPUOOPETAIOT TAKUE LIETH U 3a]]a4H, KaK:

ananrtanusi oO0ydyaroumxcs K yCJIOBUSM JMHAMUYHO Pa3BUBAIOLIEIOCs MUPA,
GbopMUpOBaHHE  UHTEIUJICKTYyaJlbHO  Pa3BUTOM  JMYHOCTH,  T'OTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEJIbBHOMY MPHUHSATHIO T'PaMOTHBIX
pelIeHrni B KOHKPETHBIX XKU3HEHHBIX CHUTYaIlUsX, CBSI3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

dopMupoBaHre y  OOydYalOmIUXCS  KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETCHIIN), HWMEIONIMX YHUBEpPCAIbHOE 3HAYCHHWE [UIsl Pa3lIudYHBIX BHUIOB
JESTEPHOCTU: PEIICHUs TpoOJieM, TMOoucKa, aHaidu3a u o0paboTku WHbOpMAIH,
HEOOXOUMBIX JIJIsi IPUOOPETEHHS OIBITAa JEATEIBHOCTH, KOTOpasi 3aHUMaeT BaKHOE
MECTO B TO3HAHMM XHMHH, @ TaKKe /I OLEHKH C TO3ULUNA HKOJIOTUYECKOU
0€30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOLIECCOB Ha OPraHU3M

YeJI0BEKA u OPUPOIHYIO cpeny,



pa3BUTHE TIO3HABATEIbHBIX MHTEPECOB, WHTEIUICKTYaJbHBIX W TBOPYECKHUX
CHOCOOHOCTEN 00ydJaromuXxcsi: CIOCOOHOCTH CaMOCTOATEIBHO MPUOOpETaTh HOBBIC
3HAHUS MO0 XMMHUHU B COOTBETCTBUM C KU3HEHHBIMU MOTPEOHOCTSIMHU, UCIIOJIb30BAThH
COBpEMEHHbIE HH(OPMAIMOHHBIE TEXHOJIOTMM IJisi MOWCKAa W aHaidu3a ydyeOHOU H
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIePKaHNUS;

dbopMHpoBaHUE U PA3BUTHE Yy O0YUYaAIOIIMXCSA aCCOIUMATUBHOIO U JIOTUYECKOTO
MBIIUICHHS], HAOIIOAATEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOMUMBI, B YAaCTHOCTH, TNpU IUIAHUPOBAHUH W TPOBEICHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAHUWE Yy  OOydyaromuxcsi yOEXKICHHOCTH B  T'yMaHUCTUYECKON
HaIpaBJICHHOCTH XHWMHH, €¢ BaXXHOW pPOJIM B pEUICHUU TIJIOOAIBHBIX MPOOJIEM
paIoHaIBHOTO MPUPOOTIONH30BAHMS, TIOTIOHEHUS YHEPTETUYECKUX PECYPCOB H
COXPAaHEHHUs TMPHUPOJHOTO PABHOBECHs, OCO3HAHHS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUS K MPUPOJE M CBOEMY 3J0POBBIO, a TaKKe INPUOOPETEHUs OIbITa
WCIIOJIb30BAaHUSl TIOJIyYCHHBIX 3HAHMWA JUIsl TPUHSATHS TPAMOTHBIX pPEIICHUHA B
CUTYAIIHIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

Ipu uzyuenuu yueonoco npeomema «Xumusy Ha yenyoieHHOM YPO8He MAaKdice,
KaK Ha YpOBHE OCHOBHO20 U CpedHe2o obuje20 obpazosanus (Ha 6a3080M yposhe),
3a0aueti nepeoCMmeneHHoOU 3HAYUMOCMU SBNAemCcl (GOPMUPOBAHUE OCHO8 HAYKU
XUMUU Kak ob1acmu co8pemMenHo20 ecmecmeo3Hanus, npaKmuieckou 0esmenbHoCmu
Yeno8eKa u 00HO20 U3 KOMHOHEHMO8 MUPOBOLL KYIbIMYpbl.

Pewenue smoti 3a0auu na yenyonennom ypoeHe u3yueHuss npeomema
npeonoiazaem peanusayuro maxKux yeue, Kax:

Gopmuposarue npeocmasieHuil;

0 MamepuaibHOM eOuHCmee Mupd, 3AKOHOMEPHOCMAX U HNO3HABAEMOCU
ABIEHUL NPUPOObL, 0 Mecme XUMUU 8 CUCmeMe eCMeCmBeHHbIX HAYK U ee gedyuyeli
PO 8 obecneyeHuu yCmouyugo20 pazeumusi 4eio8euecmed. 8 peuieHuu npoonem

3K0]Z02u'{€CKOZZ, 3H€p2€mu'{€CK012 u I’ZUWQGOIZ 6e30naCHocmu, 6 passumuu Meduuunbz,



CO30aHUU HOBBIX MAMEPUANo8, HOBbIX UCMOYHUKOS OdHepauu, 6 obecnedeHuu
PAYUOHATIbHO20 NPUPOOONONL308AHUS, 8 GOPMUPOBAHUU MUPOBO33PEHUS U 00Uell
KYIbMypobl Yen08eKkd, a maxice dK0aA02u4eckKu 000CHOBAHHO20 OMHOUEHUS K C8OEMY
300p08bI0 U NPUPOOHOU cpede;

ocgoenue cucmembl 3HAHUU, eHCAUWUX 8 OCHOBE XUMUUECKOU COCMABouel
eCmecmeeHHO-HAYYHOU KAPMUHblL MUpa. GYHOAMEHMANbHbIX NOHAMUL, 3AKOHO8 U
meoputi Xumuu, COBPEMEHHbIX NPeOCMABIeHUll 0 CMPOeHUU 8euecmed Ha PA3HbIX
VpOBHAX — — AMoOMHOM, UOHHO-MOJLEKYIAPHOM, HAOMONEKYISAPHOM, 0
MePMOOUHAMUHECKUX U KUHEMUYECKUX 3AKOHOMEPHOCMSX NPOMEKAHUS XUMUYECKUX
peaxkyutl, 0 XUMUYECKOM PABHOBECUlU, PACMBOPAX U OUCNEPCHbIX cucmemax, 00
0OWUX HAYYUHBIX NPUHYUNAX XUMUYECKO20 NPOU3BOOCMEA,

Gdopmuposanue y 06yuarouuxcs. 0CO3HAHHO20 NOHUMAHUSL 80CMPeDOBAHHOCMU
CUCMEMHbIX XUMUYECKUX 3HAHUU 0N OOBACHEeHUs KIoYesblx uoeu u npooiem
COBPEMEHHOU XUMUU, 0N OOBACHEeHUS U NPOSHOZUPOBAHUS AGLEHUL, UMEIOUUX
eCmeCcmeeHHO-HAYUHYI0 NPUpPoOy, 2PAMOMHO20 peuleHuss npoobiem, CEA3AHHbIX C
Xumuetl, NPOSHOZUPOBAHUS, AHAIU3A U OYEHKU C NO3UYUL  IKOJOSUHECKOU
bezonacHocmu  nocieocmeull.  Oblmosou U  NPOU3BOOCMEEHHOU  OesmenabHOCmU
yeno8eKd, CBA3AHHOU C  XUMUYECKUM  NPOU3BOOCBOM,  UCNOIb308AHUEM U
nepepabomkoll ewecms;

yenybieHue npedcmasienull 0 HayyHvlX Memooax nO3HaAHUs, HeoOX00UMbIX OJisl
npuoopemenuss YMeHUll OPUESHMUPOBAMbCL 6 Mupe 6eujecms U 00bACHEeHUs
XUMUHECKUX S16TIeHUL, UMEIOWUX MeCmo 8 npupooe, 8 NPaAKmu4eckoll 0esimenibHoCmu
U NOBCEOHEBHOLL HCU3HU.

B nnane peanuzayuu nepgsoouepeoHvix 80CMUMAMENbHBIX U PA3BUBAIOUUX
@YHKYULL YeloCmHOU cucmemvl CcpedHe20 00ue20 00paz08anus Npu U3YYeHUU
npeomema «Xumusiy Ha yeayOIeHHOM YPOBHE 0CODVI0 AKMYAbHOCHb NPUOOPEemarom

makKkue ueiu u 3a()aqu, Kak.



gocnumanue yoercOeHHOCMuU 8 NO3HABAEMOCIU SBNeHUL NPUPOObL, VBANCEHUS
K npoyeccy meopyecmea 8 001acmu meopemudeckux U NPUKIAOHbIX UCCIe008aAHUL 8
Xumuu, opmuposarue MuUpo8o33pPeHUs, COOMBEMCMBYIOUEe20  COBPEMEHHOMY
VPOBHIO pA38UMUSL HAYKU,

pazeumue momusayuu K 0OyueHur0 U HNO3HAHUIO, CHOCOOHOCmeEl K
CAMOKOHMPONIO U CAMOBOCNUMAHUIO HA OCHOBE YCBOCHUsl 00OueuesoseyecKux
yennocmeil,

pazeumue NO3HABAMENbHLIX UHMEPECco8, UHMEIeKMYANbHbIX U MBOPUEeCKUX
cnocobrnocmetl 00Y4arOWUXcs, GOpMUposanue y HUX CO3HAMENbHO20 OMHOUEHUS K
CamMooOpa308aHUld U HENpepul6HOMY 00paA308aHUI0 KAK YCI08UN  YCNEeUHOU
npogheccuoHanbHo U 0O0WeCmBeHHOU  OesmelbHOCHU, OMBemcmeeHH020
OMHOWEHUS. K CBOEMY 300P08bI0 U NOMPEOHOCU 8 300P0BOM 00pA3e HCUHIUL,

Gopmuposarue ymeHUuill U HABLIKO8 PA3YMHO20 NPUPOOONONL30BAHUS, PA3BUMUE
9KOJI02UHECKOU  KVIbMYpsl, Npuobpemenue  onvima  00UecmeeHHo-noJe3Hou
9KOJI02UHECKOLL OesimenNbHOCMIU.

Hemrn w 3agaum  W3YYECHHS MpeIMeTa «XHUMHS» TOJIYyUYHId TOAPOOHYIO
METOJMYECKYI0 MHTEPIPETAIMIO B pazjene nporpammel «lnanupyembie pe3yabTaThl
OCBOCHUS TMpeaMeTay, Oyarogaps 4emMy OOECIeUeHO YE€TKOE MPEACTaBICHUE O TOM,
Kakue 3HaHWS U YMEHHS MMEIOT NPSIMOE OTHOIICHUE K peaiu3alid KOHKPETHOU

LIEJIH.

MECTO YYEBHOI'O IPEIMETA «XUMMHS» B YHEBHOM IIVIAHE

B cucreme cpeagnero oOmiero oOpaszoBanus «XuMHUs», H3ydaemas Ha 0a30BOM
YpPOBHE, MpHU3HAHA O00S3aTeNbHBIM YYEOHBIM MPEAMETOM, BXOJAIIMM B COCTaB
npeaMeTHor — obmacth  «EcTtecTBeHHBIE  Haykm». OOmee  YMCIO  YacoB,
peKOMEH0BaHHbBIX s u3ydeHus xumun — 70 gacos: B 10 kimacce — 35 yacos (1 uac
B Heqeno), B 11 kiacce — 35 yacos (1 yac B Hezeno).

VY4eOHblil npeaMeTr «XuMUs» YIIIyOJICHHOTO YpPOBHS M3yY€HHUs BXOJIUT B COCTaB



npeaMeTHor obnactu «EcTecTBeHHbIE Haykw». Ero wusyudeHue mnpenycMOTPEHO
B KJIacCaX €CTECTBEHHOHAYYHOro Mpoduis, HAmpUMep XUMHUYECKHX, XUMHUKO-
OMOJIOTUYECKUX W METUIIMHCKUX. B 3THX Kiaccax HM3y4eHHE JaHHOTO MpeaMeTa
IpeIyCMOTPEHO B 00bEMe yueOHOM HAarpy3ku He MeHee 3 4 B Hexaento. Oo1iee yncio
4acoB, PEKOMEHJOBAHHBIX [JIsl U3YyYEHUS XMUMHHM Ha YIIIyOJICHHOM ypoBHe, — 210
yacoB: B 10 kmacce — 105 gaca (3 gaca B Hegenro), B 11 kimacce — 105 ygaca (3 yaca B
HEJIEIIO).

[Ipu ¢opmupoBaHum 00pa3z0BaTENBHOM OpraHU3ALMEN MYyJIbTUIPO(PHIBHOIO
yuaebnoro maHa st 10 u 11 kimaccoB ycTaHaBnuBaeTcs ydeOHasi Harpyska 1o mpeaMeTy
«Xumus» i 6a30BOro ypoBHS B oO0beme 1 wac B Henmemo (35 4 B rox), a s
yIIIyOJICHHOTO YPOBHSI CIEAyIOMUM 00pa3oM: 1 4ac B HEJENIo 3a CYET 00s3aTeIbHON
gactu OOIl COO u 2 yaca 3a cuet yactu OOII COO Ha A0NOTHUTENbHBIE YUeOHbIC
npeaMeTsl. TakuM 00pa3oM, 11l 00ydaroluxcsi, BBIOPaBIIUX YIIyOJCHHOE U3YyUYCHHE
XUMUH, yuyeOHasi Harpy3Ka ycTaHaBiMBaeTcs Takxe 3 daca B Henemto (105 1 B rox),
ATO TPaBOMEPHO, €CIIM MaKCHUMayibHas yd4eOHas Harpy3ka HE MpPEeBbIIIAeT
MaKCUMaJbHO JOIMYCTUMYIO YUEOHYIO Harpy3Ky B HEJIEIIO.

B TemaTnyeckoMm IIaHUPOBAaHWU yKa3aH pe3epB YU4eOHOTO BPEMEHHU, KOTOPOE
pPEKOMEHAYeTCsl Il pealv3alldd aBTOPCKUX TMOJIXOJOB IO HCIOJIb30BaHUIO

pazHooOpa3HbIX (hOpM OpraHu3aluu yueOHOro mpolecca.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O ITPEJJMETA
«XHUMMUS»

®I'OC ycranaBiauBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS 00YyYaromUMUCS
porpaMMm cpeHero o0miero o0pa3oBaHUsl (JUYHOCTHBIM, METANpeAMETHBIM U
npeaMmeTHbiM). [lonyuenne xummueckoro oOpaszoBaHMsi 0a3MpyeTCsi Ha OCHOBHBIX
JTUIAKTUYECKUX MPUHIMIAX 00y4ueHus (Hay9YHOCTH, CHCTEMHOCTH, CUCTEMAaTUYHOCTH,
JTOCTYITHOCTH, CBSI3W TEOPUHM C TMPAKTUKOMN, HATJISIAHOCTH W Jp.), HA NMPUMEHEHUH

COBPCMCHHBIX O6pa3OBaTeJ'II)HLIX TEXHOJIOTUH C Y4C€TOM MCXAaHHU3MOB JOCTHIKCHUA



BCEX IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHHUS  OCHOBHOH  00pa3oBaTeiIbHOM
nporpammel. HaydHO-mMeTOOMYeCKOM OCHOBOW il pa3paldOTKU  IJIAaHUPYEMBIX
pE3yJIbTaTOB OCBOEHHUS MPOrpaMM CpeIHEro o0mero oOpa3oBaHMs SBISETCS

CHCTCMHO-HGHTCHLHOCTHBIfI IMoAXOI.

JIMYHOCTHBIE PE3YJbTATBI

B cooTBeTcTBHUM C CHCTEMHO-ACSTEIBHOCTHBIM TIOAXOJAOM B  CTPYKTYype
JUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS IIpeAMETa «XHMHS» Ha YpPOBHE CPEIHETO
00111er0 00pa3oBaHusl BbIJEIEHBI CICAYIONINE COCTABISIONINE:

OCO3HaHHE OOYYAIONIUMHUCS POCCHMCKOM TPaKIAHCKOH  HACHTUYHOCTH  —

TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH M CAaMOOIIPEICIICHHUIO;

HaJIMY1ue MOTUBAIIMHU K O0YUEHUIO;
I[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN JHUYHOCTH HAa OCHOBE

KJIFOUYEBBIX IICHHOCTEH M UCTOPUYECKUX TPAAUIIUI 0a30BOM HAYKH XHUMUHU;
TOTOBHOCTh M  CIOCOOHOCTh  OOYYarIIMXCS  PYKOBOJCTBOBAThCS B CBOCH

NESATETLHOCTH IIEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMHM, TPUCYIIUMH IIEJTOCTHOU

CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJM4Yue TPaBOCO3HAHUS DKOJOTHUECKON KYJIbTYpPhl M CLIOCOOHOCTH CTaBUTH IEIU U

CTPOHTH )KM3HCHHBIC TIJIAHBI.

JIMIHOCTHBIE PE3yJIBTaThl OCBOCHUS MPEaMETa « XUMHUS TOCTUTAIOTCS B €UHCTBE
y4eOHOM U BOCIHTATEIBHOW JeaTelbHOCTH OpraHu3aliid B COOTBETCTBHH C
T'YMaHUCTHYECKUMHU, COIMOKYJIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU H
HJeaJaMi POCCHMCKOTO IpaXKJaHCKOro 00IIecTBa, IPUHATHIMHA B OOIIIECTBE HOPMAMH
W TpaBWIAMH  TIOBEJCHUS, CIOCOOCTBYIOIIUMH  TIpoIleccaM  CaMOTIO3HAHUS,
CaMOPAa3BUTHS U HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTH O0YYaIOITUXCSI.

JIndHOCTHBIE  pe3yJbTaThl  OCBOCHUS  MpeaMeTa  «XUMHUS»  OTpakaroT
c(hOPMHPOBAHHOCTh OIbITAa TIO3HABATECIILHOH W TPAKTHYECKOW JCATEIHHOCTH

O6y‘IaIOHH/IXC$I II0 pcajin3alliy IIPUHATBIX B O6HICCTBC HGHHOCTCﬁ, B TOM 4YHUCJIIC B



qacTHu.

1. I'paxxknaHCKOro BOCTIUTAHMS:

OCO3HaHUS OOYYaIOIIUMHCS CBOMX KOHCTUTYIIMOHHBIX IIpaB M 0OS3aHHOCTCH,
YBaYKCHUS K 3aKOHY W TIPABOMIOPSIKY;

IIPEJICTABIICHUS O COITMAIBHBIX HOpPMaxX W IpaBUiIaX MEKIMYHOCTHBIX OTHOIICHUHN B
KOJIIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESITCIIBHOCTH TPU CO3JaHUM YICOHBIX
IIPOCKTOB, PCIICHHH YyYEOHBIX ©M II03HABATEJbHBIX 3a7a4, BBITOJIHCHUU
XUMHUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TIOHMMATh M TPUHUMAaTh MOTHBBI, HAMEPEHUS, JIOTUKY M apTyMEHTHI

APYTIUuX IIPHU aHAJIU3C PpAa3JIMIHBIX BUI0B y‘{€6H0ﬁ ACATCIIBHOCTH,

2. [IaTpoTHYeCKOT0 BOCIIUTAHUS:

LIECHHOCTHOI'0 OTHOILEHUS K UCTOPUUYECKOMY M HAYYHOMY HACJICIMI0 OT€UYECTBEHHOMN
XUMHWH;

YBaXXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUHU U MPAKTUUECKOTO MPUMEHEHHUS
XMMHUH, OCO3HAHUS TOTO, YTO AOCTHKEHUS HAYKH €CThb PE3YJbTAT IJIUTEIbHBIX
HAOJIIOICHUM, KPOTOTIMBBIX SKCIEPUMEHTAIBHBIX MOWCKOB, MOCTOSHHOTO TpyJa
YUYCHBIX U MPAKTHUKOB;

VMHTEpPECA U IMO3HABATEJIBHBIX MOTHMBOB B IOJYYEHUM U MOCIECAYIOLIEM aHAJIN3e

nH(pOpMaUKU 0 IEPEIOBbIX JOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHON XUMHUH;

3. lyX0BHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO MTOBEICHHUSI;

CIIOCOOHOCTH OIICHUBATh CHUTYallUM, CBS3aHHBIE C XUMUYECKUMHU SIBICHUSMU, U
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHUPYSACh Ha MOPAIbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOC IMOBEJICHHE U MOCTYIKU CBOMX TOBApHIIEH ¢ MO3ULUN

HPAaBCTBCHHLIX W IIPABOBLIX HOPM M OCO3HAHHUC HOCJ'ICI[CTBI/Iﬁ 9THUX ITOCTYIIKOB;



4. ®opMHUPOBAHMA KYJIbTYPbI 310POBbA:

NOHMMAaHHUs LEHHOCTEH 30pOBOro M OE30MaCHOT0 00pa3a >KU3HM; HEOOXOJIUMOCTU
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MYECKOMY U TICUXUYECKOMY
310POBBIO;

coOroieHHs TpaBuIl 0€3011aCHOI0 0OpaIlleHUs C BELIECTBAMH B OBITY, IIOBCEIHEBHOM
JKU3HU U B TPYIOBOM JEATEIBHOCTH;

NOHMMAaHHUS LIEHHOCTH NPaBUJ WMHAUBUAYAIbHOIO U KOJUIEKTUBHOTO O€30I11aCHOTrO
IIOBEJCHUs B CUTyalUsX, YIPOXKAIOIMIMX 3J0POBBIO U JKU3HU JIIOACH; OCO3HAHUSA
MOCJEICTBUA W HEOPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEONEHUS aJIKOTOJIA,

HApPKOTUKOB, KypEeHHS);

5. TpynoBoro BocnuTaHusi:

KOMMYHUKATUBHOW KOMIETEHTHOCTH B Y4EOHO-MCCIIEI0BATEIBLCKON JIEATETbHOCTH,
0OIIIECTBEHHO TOJIC3HOM, TBOPUECKON U APYTHX BHUJIAX NCATCILHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacCTHE B PEUICHUU MPAKTUUECKHUX 3aJlay COIMAIbHOU
HAIIPaBJICHHOCTH (B paMKax CBOETrO KJIacca, IIKOJbI);

WHTEpeca K MPAKTHICCKOMY HM3YUYEHHI0 MPOodecCHid pa3IuvyHOro pojaa, B TOM YHCIIC
Ha OCHOBE MTPUMEHEHUS MTPEAMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLY, JTIOAM TPYJa U pe3yabTaTaM TPYA0BON ACSITCIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUIAYAJTBHON TPACKTOpUH OOpa30BaHUS,
Oynymiel nmpodeccuu U peanu3aii COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XMMHH, MHTEPECOB M MOTPEOHOCTEH

00IIIECTBA;

6. IK0JIOrHM4eCKOro BOCIIUTAHUA

OKOJIOTHYECKH  IIeJICCOOOPAa3HOTO OTHOIIEHUS K TMPHpPOJAe, KaK HCTOYHHKY
CYIIIECTBOBAHWMSI )KU3HH Ha 3eMJIc;

NOHMMaHUSA  IJIO0AJIBHOTO  XapakKTepa OKOJOTMYCCKHX  HPOoOJIeM,  BIUSHUS

HKOHOMHUYECKUX TMPOLECCOB HA COCTOSHHE MPUPOJHON M COLMATIBHOM Cpebl;



OCO3HaHUS HEOOXOJAMMOCTH HCIIONb30BAHUS JIOCTHOKEHUM XUMHHM [JIsl PEIICHHS
BOIIPOCOB PALIMOHAIIBHOTO IIPUPOIOIIOIb30BaAHNUS;

AKTUBHOI'O HENPHUATUSA JEHUCTBUM, NPHUHOCIIIMX BpPEX OKPYXKAKOIIEH NPUPOIHON
cpene, yMEHHUsl POTHO3UPOBATh HEOIArONpUATHBIE SKOJIOTHUYECKHUE MOCIEACTBHS
IPEANPUHUMAEMBIX IEHCTBUM U NPEJOTBPALLATH UX;

HaJIM4Yusl Pa3BUTOIO 3KOJOTUYECKOTO MBIIUIEHUS, SKOJIOTUYECKON KYJIBTYpPBI, OIbITA
NEATEIBbHOCTH DKOJIOIMYECKOM HAIIPaBIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCS UMH
B [103HABATEJIbHONW, KOMMYHUKAaTUBHOW M COLIMAJIBHON NMPAKTUKE, CIIOCOOHOCTU U

YMCHUA aKTUBHO ITPOTUBOCTOATH HACOJIOTHHA X€MO(1)O6I/II/I;

/. lleHHOCTH HAYYHOT'0 TO3HAHMS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKY;

MOHUMAaHUs CIeNU(PUKA XUMUU KaK HAyKH, OCO3HaHHS €¢ pojii B (OpMHUPOBAHUU
PaIMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU IIEJIOCTHOTO MPEJCTaBICHUS 00
OKpYXamleM MHUPE KaK O €IWHCTBE MNPUPOAbl U 4YEIOBEKA, B TMO3HAHUHU
NPUPOAHBIX 3aKOHOMEPHOCTEW W PEIICHWH TPOOJIEeM COXpaHEHHs MPUPOJIHOTO
paBHOBECHS,

yOEXKIEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMUU JJIsI COBPEMEHHOM ITUBUIIU3AIIUN: B €€
T'YMaHUCTHYECKOW HAIMpaBICHHOCTH W BAXXHOW POJM B CO3JaHUM HOBOM 0a3bl
MaTepUAIbHOM KYJIbTYPbl, PEIICHUH TJI00ATBHBIX MPOOJIEM YCTOMYUBOIO Pa3BUTHUS
YEJIOBEUYECTBA — CBIPbEBOM, DOHEPreTHUYECKOW, MHUIIEBOM M IKOJIOTMYECKOU
0€30I1aCHOCTH, B Pa3BUTUH MEAUIIMHBI, 00ECIICYEHUH YCJIOBUM YCIICIIHOTO TpYy/ia
Y DKOJIOTUYECKH KOM(POPTHOMN KU3HU KaXKJIOTO YJieHa 00IIEeCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: IOHUMAHUS CYIIHOCTH METOJOB MO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH UCIOJIb30BaTh MOJydacMbIe
3HaHWS Il aHaM3a W OOBSICHEHHS SBJICHHM OKPYXAIOIIETO0 MHpa U

MIPpOUCXOJAIIINUX B HEM HBMGHCHHﬁ; YMCHHUA JICIIaTh 000CHOBAHHBIC 3aKJIFOYECHHUS Ha



OCHOBE HAy4YHBIX (PAKTOB ¥ HWMCIOIIMXCA JAHHBIX C IEIbI0 TIONyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIILHO HCIIOJIh30BaTh XUMUYECKUE 3HAHWS MJIS PEIICHUS
po0JIEM B pealTbHBIX KU3HCHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEbCKON ACSITETHOCTH;

TOTOBHOCTH M CITOCOOHOCTH K HETIPEPHIBHOMY OOPa30BaHHIO U CaMO0Opa30BaHUIO, K
AKTUBHOMY TTOJTYYEHHUIO HOBBIX 3HAHUH 110 XUMUU B COOTBETCTBUU C JKMU3HEHHBIMHU
MOTPEOHOCTSIMU;

MHTEepeca K OCOOCHHOCTSM TpyJa B pa3nuuHbiXx cdepax mnpodeccuoHanbHOM

ACATCIBHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yiabTaThl OCBOEHHUS y4eOHOro mnpeamera «XUMHS» Ha
YpOBHE CPEIHEro 00I1ero 00pa3oBaHUs BKIIOYAIOT: 3HAYMMbIC i1 (POpMUpOBaHUS
MHUPOBO33PEHUS o0y4Jaronmxcs MEXIUCUUTUIMHAPHbBIE (MeXTpeMEeTHBIE)
oOllleHayYHbIE TTOHSTHUSI, OTPAXKAIOIINUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpA U CIIe-
MUKy METOJOB TO3HAHUS, HCIOJIb3yeMbIX B E€CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, JHEPTHs, SBJIICHUE, MPOIECC, CUCTeMa, Hay4HbId (aKT, MTPUHIIMII,
TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeIOBaHHE, HaOIOJEHUE,
U3MEpPEeHHUE, DOKCIEPUMEHT U  Jp.); YHUBEpPCaJbHbIe Yy4yeOHBbIC  JICHCTBHS
(mo3HaBaTeIbHbIE,  KOMMYHHMKATUBHBIE,  PETyJISTUBHBIEC),  0OECIEUMBAIOIIUE
dbopmupoBanre GYHKIMOHATBHOW TPAMOTHOCTH M COIMAIBHONW KOMIIETCHIIMH
oOyyarommxcs; CIIOCOOHOCTh ~ OOy4YarolIMXCS  HCIOJb30BaTh  OCBOCHHBIC
MEXKIUCIUIUTMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUSI W YHHBEpCajbHbIE Yy4eOHbIC
JIEVCTBUS B TTIO3HABATEIILHOW M COLIMAJIBHOM MPAKTHKE.

MeranpenMeTHble  pe3yiabTaThl  OTPAXKAIOT  OBJAJCHHE  YHHBEPCAJIbHBIMU
y4eOHBIMU TI03HABATEIILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICUCTBHUSIMU.

O¢nadenue yHUBEPCANIbHBIMU YUEOHBIMU HOZHABAMENbHLIMU  OCUCHBUAMU:



1. Ba30oBbIMM JIOTHYECKUMH AEeHCTBUAMM:

CaMOCTOSATENIbHO (HOPMYIMPOBATh M aKTyaJIM3UpPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPEAETATh LIENHU JIEATEIbHOCTH, 3a7aBasi NapaMeTpbl U KPUTEPUU UX JOCTHUKCHUS,
COOTHOCHUTB PE3YJIbTATHI JCATEIBHOCTH C NOCTABICHHBIMH LICIISIMU;

WCIIOJIB30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JJOTUUECKOTO MBIIIJIEHUS] — BBIJESATh
XapaKTEepHbIE TNPU3HAKKM TMOHSATHM W yCTAHABIMBATh UX  B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS ISl OOBICHEHHUS OTACIBHBIX (PAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUS M KPUTEPUM ISl KIIaCCU(UKAIIUU BEIIECTB M XHUMHYECKUX
pEeaKINiL;

YCTaHABIIMBATh PUUYUHHO-CJIEJCTBEHHBIC CBSI3U MEK1y U3Yy4a€MbIMU SABJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXICHUS (MHAYKTHUBHBIC, NCIYKTUBHBIC, MO AHAJOTHUH),
BBISIBIISITh  3aKOHOMEPHOCTH M MPOTUBOPEYUS B PACCMATPUBACMBIX SIBIICHUSX,
(bopMyJIMPOBATH BBIBOABI U 3aKJIIOUCHUS;

MPUMEHSATh B TNPOLECCE TMO3HAHUS HCIIOJb3YEMbIE B XHWMHUH CHMBOJIMYECKHE
(3HaKOBBIE) MOJENU, MpPeoO0pa3oBbIBaTh  MOJICJIbHBIC  IPEACTaBICHUS —
XUMHUYECKUH 3HaK (CMMBOJ) JJIEMEHTa, XUMHUUYecKas QopMmysia, ypaBHCHHE
XUMHUYECKOW peakiuu — TpPUd PEIICHHH YYEOHBIX T[MO3HABATENIbHBIX U
MPAKTUYECKUX 3a/ay, NPUMEHSATh HA3BAHHBIC MOJICJIBHBIC MPEICTABICHUS IS
BBISIBIICHUSI XApPAaKTEPHBIX IIPU3HAKOB H3YYa€MbIX BEIIECTB M XUMHYECKHUX

pEeaKLHnii;

2. Ba3oBbBIMM HCCJI€I0BATEIHLCKUMH JeHCTBUAMU:
BJIaJICTh OCHOBAMHU METOJOB HAYYHOT'O MO3HAHUS BEIIECTB U XMMUYECKUX PEAKIIHIA;
dbopMyIMpOBATH IEIN U 3a/1a4d MCCIIEIOBAHUS, UCIIOJIb30BATh MOCTABIICHHBIE U
CaMOCTOSITENIbHO  C(OPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE WHCTPYMEHTA

MO3HAHUSA U OCHOBBI JUIsi (POPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUIBHOCTU



BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJICTh HABBIKAMH CAMOCTOSITENIBHOTO IUIAHUPOBAHUSA U NMPOBEICHUS YUYCHHUECKUX
HKCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUS HAOMIOJaTh 3a XOJOM IIpollecca,
CaMOCTOSITEJIBHO IPOTHO3UPOBATh €ro pe3ysbTaT, (OpMyJIUpOBaTh 0000IEHUS U
BBIBOJIBI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTAaTOB HCCIEHOBAHMS, COCTABIATH
00OCHOBaHHBIN OTYET O IPOAEIaHHON padoTe;

IpUOOPETaTh OMBIT YYEHUYECKON HMCCIEI0BATEIbCKOM M MPOEKTHOW JEATEIbHOCTH,
HPOSIBISATE CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEIBHOMY IOMCKY METO/IOB

PCUICHUS IMPAKTUICCKUX 3a1a4, IPUMCHCHUIO PA3JIMYHBIX METOJ0B IIO3HAHUS,

3. PabGoroii ¢ undopmanmeii:

OPUEHTHUPOBATLCA B PA3IMYHBIX HCTOYHUKAX HHGOpMaMK (HAy4YHO-TIOMyJIsIpHAS
auTepaTypa XMMHYECKOTO COJAEP)KAHMSA, CIpPaBOYHBIE TOCOOWs, PecypChl
WNurtepHera), aHanu3upoBaTh WHGOPMAIMIO PA3IUYHBIX BHAOB U GopM
Ipe/ICTaBICHNUA, KPUTUYECKU OLIEHUBATh ec JOCTOBEPHOCTb U
HEMPOTUBOPEUNBOCTD;

dbopMyIMpoOBaTh 3aMpOChl U MPUMEHSITH PA3TUYHbIE METONBI MPH MOWCKE U O0TOOpE
uH(popMaIui, HEOOXOIMMOMN JUIsi BBIMOJHEHUS y4EOHBIX 3a7a4 OMpPEaesICHHOTO
TUTIA;

npuoopeTaTh OTIBIT UCTIOJb30BaHUS WH()OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA U PAa3IMIHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (GOpMY TMpeACTaBICHHUS HWHGOPMAINH
(cxemsl, rpadvKH, TUArPaMMBbl, TAOJIUIIBI, PUCYHKH U T. I1.);

WCIIOJIb30BaTh HAYYHBIM SI3bIK B KauyeCTBE CPEACTBA MpU pabOTe ¢ XUMUYECKOMN
uH(popMaIuen: TPUMEHSITh MEXIpeaMeTHbIe ((QU3NYEeCKHe M MaTeMaTHYECKHE)
3HAKW U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKJIATYPY;

MCIIOJIb30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIIMYECKUE CPEACTBA HATIISJHOCTH.

Osnaoenue YHUBEPCAIbHBIMU KOMMYHUKAmMUGHbIMU oelicmeuamu:



3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYXKJaeMoW TeMbl B XOJA€ AHalora W/Wiu
IUCKYCCUM,  BBICKA3bIBaTh  MJEU, (OPMYyIMpOBaTH CBOM  IPENJIOKEHUS
OTHOCUTEJILHO BBIIOJIHEHUS IPEIJIOKEHHOM 3a/1a4u;

BBICTYNIaTh C MPE3CHTALMEH pe3yJbTaTOB IMO3HABATEIbHOM  JIEATEIBHOCTH,
HOJyYEHHBIX CAMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUYECKOW PadOThI MO MCCIEIOBAHUIO CBOMICTB
U3y4aeMbIX BEILLECTB, PEATU3alUU yUeOHOIO MPOEKTa U (POPMYJIUPOBATH BBIBOJbI
[0 pe3ysibTaTaM IPOBEACHHBIX HMCCIEAOBAaHUN IyTEM COIJIACOBaHUS IMO3UIMUN B
X0J1€ 00CYKJIeHUsI 1 OOMEHA MHEHUSIMU.

Osnadenue ynugepcanbHbIMu pezyiAmueHoIMU OCUCMEUAMU:

CaMOCTOSITEJIBHO  IUIAHWPOBaTb M OCYIIECTBIATH  CBOIO  IIO3HABATEJIbHYIO
NEeSATENbHOCTh, ONpeneNsis €€ LeId W 3aJayd, KOHTPOJUPOBATh M MO Mepe
HEOOXOAMMOCTH KOPPEKTHUPOBATh IMpEAJaraeMblil ajaroputM JEWCTBUN MpuU
BBIMOJTHEHUH YYEOHbIX M HCCJIENOBATENIbCKUX 3a/Jay, BbIOMpaTh Hauboiiee
3¢ (PexTUBHBIN €MOCOO WX PEIICHHUS C YYE€TOM MOJYy4YeHHs HOBBIX 3HAHUU O
BELIECTBAX U XUMUUYECKHUX PEAKLIHAX;

OCYLIECTBIISAITh CAMOKOHTPOJb CBOEH JAESATENbHOCTH Ha OCHOBE CaMOaHalu3a M

CaMOOIICHKH.

HHPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC PE3yNIBTaTBl OCBOSHUS MPOTPAMMBI CPEIHETO 00IIero oOpa3oBaHUs
M0 XMMUU Ha 0a30BOM YPOBHE OPHMEHTHUPOBAHBI Ha 00ECIICUCHUE MTPEUMYIIECTBEHHO
o011eo0pa3oBaTeibHOM U OOIIEKYJIBTYPHOH MOATOTOBKM oOyuaronuxcs. OHu
BKJIFOYAIOT: CHCIUPUICCKUAE A YU4eOHOTo TMpeaMeTa «XUMHUsS» HaydHbIC 3HAHMSI,
YMEHUS M CIOCOOBI JEUCTBHUI MO OCBOCHHUIO, MHTEPIPETAIIMN U TPEOOpa30BaHUIO
3HAHWH, BUJIBI JEATEILHOCTH I10 MMOJTYYEHUIO HOBOTO 3HAHUS M MIPUMEHEHUIO 3HAHHM

B Pa3/IMYHBIX y‘-I€6HBIX H PCAJIbHBIX JKU3HCHHBIX CUTYAIHAX, CBA3AHHBIX C XUMHUEH.



B nporpamMme 1o XUMHUHU IPCAMCTHBIC PC3YJILTAThI IIPCACTABJICHBI 110 IOdaM

U3y4YeHUs KaK Ha 0a30BOM, TaK U Ha yei1y01eHHOM YPOBHSIX (BBIACICHO KYPCUBOM).

B 10 kunacce mpeaMeTHble pe3yJbTaTbl OCBOeHHMs Kypca «Opranuyeckasi

XHMUSD> OTPAKAIOT:

1) cgopmuposannocmv  npeocmasnenuil: 0  XUMHYECKOM  COCTaBIISIOLICH
€CTECTBEHHOHAYYHON KApTUHBI MHpA, pPOJIM XUMUU B TO3HAHUU SBJICHHUU
Opuposbl, B (HOPMHUPOBAHUM MBIIUICHUS M  KYJIbTYpPbhl JIMYHOCTH, €€
(YHKIMOHAJIBHOM TpaMOTHOCTH, HEOOXOAMMOW [UJIl PEIICHUsS MNPAKTHYECKUX
3aJa4 M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U
MIPUPOJTHOM CpEIIE;

2) enaoeHue CUCTEMOU XUMHYECKUX 3HaHUU, KOTOpas BKJIFOYAET:
OCHOBOIOJIAralole MOHATHS (XUMHUYECKUH 3JIEMEHT, aToM, JJIEKTPOHHAs
o0oJlouKa  aroMa, MOJIEKYJa, BaJ€HTHOCTb,  JJIEKTPOOTPULATEIBHOCTD,
XUMHUYECKas CBA3b, CTPYKTypHas (popmyiia (pa3BEpHyTas U COKpALICHHAs), MOJb,
MOJIIpHasi Macca, MOJIAPHBIA OOBEM, YIJIEPOJIHBIM CKeJeT, (PYHKIMOHAIbHAs
rpynna, pagudkall, H30MEpHUsi, H30MEpPbI, TOMOJIOTMYECKUH psii, TOMOJIOTH,
YINIEBOJOPOBI, KACIOPOIA- U a30TCOAEPKALIME COCAUHEHUSA, MOHOMED, ITOIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE COEAMHEHUS); TEOPUH W 3aKOHBI
(Teopust CTpoeHus opraHnyeckux BemecTtB A. M. byTiepoBa, 3aKOH COXpaHEHUs
Maccbl  BEIIECTB);  3aKOHOMEPHOCTH,  CHMBOJIMYECKHH  SI3BIK  XHWMMH;
MHPOBO33PEHUYECKUE 3HAHUS, JIEKAUIME B OCHOBE MOHUMAHMS MPUYUHHOCTH U
CUCTEMHOCTH XWMHUYECKHUX SIBICHUH, (AKTOJIOIMYECKHUE CBEICHHUS O CBOMCTBAX,
cocTaBe, MOJTyYeHUH U 0€30MacHOM HCMOJIb30BAaHUHM BAKHEHIIMX OPraHUYEeCKUX
BEILECTB B OBITY U MPAKTUUYECKOM JCSITEIIbHOCTH YEJIOBEKa;

3) copmuposannocmv ymeHull 6biA6IAMbL XapaKTEPHBbIE NPU3HAKH TIOHSATHI,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCNOIb306aMb COOTBETCTBYIOIINE MOHATHUS TIPU

ONMMCAHUM COCTaBa, CTPOEHUS M TMPEBPALIEHUN OPraHUYECKUX COEIUHEHUN;



4)

5)

6)

7)

8)

copMUpo8anHOCMb YMEHUll  UCHONIb306aMb XUMHUYECKYI0 CHUMBOJIMKY JUIS
COCTABJICHHSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpALICHHOW)
(GopMyJl OpPraHMYeCKMX BEIECTB U YPABHEHHM XHUMHUYECKUX PEaKIIMii;
U320MaeIUueams MOJIEIN MOJIEKYJI OPTaHUYECKUX BEUIECTB JJI MIUTFOCTPALMU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOEHUS;

cpopmMupo8anHocms  YMeHUuti  yCmaHaenueams TMPUHAIICKHOCTb HU3YUYEHHBIX
OPraHMYECKUX BEIIECTB IO KX COCTaBy M CTPOCHHUIO K ONPENEICHHOMY
KJIacCy/Tpynne COeIMHEHHH (YIJIEBOJOPOIbl, KHUCIOPOJI- W a30TCOAEpIKaIIUe
COEIMHEHMSI, BBICOKOMOJIEKYJISIPHbIE COEIMHEHUS); Odasamb WM Ha3BaHUS IIO
cuctematuyeckoil HoMmenknarype (IUPAC), a Takxke NpUBOIUTH TpHBUAIbHBIC
Ha3BaHUS OTIEJIbHBIX OPraHUYECKUX BEIIECTB (ITWICH, NPOIWJIEH, alleTHUJIEH,
ATUJICHIJIMKONb, TJIUUEPUH, (EeHOJ, (hopMaNbAeru], aleTalbIerua, MypaBbUHAS
KHUCJIOTA, YKCYCHas KHUCJIOTa, OJEWHOBAas KHUCIOTa, CTEApUHOBAs KHCJIOTA,
IJII0K03a, (PPYKTO3a, Kpaxmall, LIeJUII0JI03a, TIUIHH);

cpopmupoeanHocms ~ ymMeHus onpedeisimb  BHUIIBI  XUMHUYECKOM CBSI3U B
OpraHUYECKUX COEIMHEHUSX (OJMHAPHBIE U KPATHBIE), KOBANEHMHAS U UOHHAS
C6513b, 0- U P-CB853U, B00OPOOHASL C653b);

copmMupo8aHHoCmy  yMeHUs NoOmeEepIHcoams HA KOHKPEMHBIX NpUMepax
xapakmep 3a8UCUMOCMU PEAKYUOHHOU CHOCOOHOCMU OP2AHUYECKUX COeOUHeHUll
om KpamHocmu u muna KOGANeHMHOU C6A3U (0- U T-CEA3U), 63AUMHO20 GAUAHUSL
amomoG6 u 2pynn amomo6 6 MOJEeKyaax,

chopmMupo8anHocms  YMeHUs NpuMeHsmb  TIOJOKEHUS TEOPUH  CTPOCHHUS
oprannueckux BemecTB A. M. ByTiepoBa aiis oObICHEHUS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTAaBA U CTPOEHHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;
chopmMuposanHoCcms YMeHUll Xapakmepu3oéams COCTaB, CTpOEHUE, (PU3NUECKUe
U XUMHYECKHE CBOMCTBAa THIHMYHBIX NPEICTABUTENIEH pa3IMYHbIX KJIACCOB
OpPraHUYECKUX BELIECTB (METaH, 3TaH, STUJICH, MPOMUJIEH, aleTHJIeH, OyTaaueH-

1,3, metundyranuen-1,3, 6€H307, METAHOJ, STAHOJ, ATHUJICHIJIUKOJIb, TJUILEPHH,



9)

¢deHon, ameranbAeTHA, MypaBbHHAsS W YKCYCHas KHCIOTHI, TJIFOKO3a, Kpaxmal,
[EJUTION03a, aMHUHOYKCYCHAsl KUCIOTA); WLIOCMPUpPO8ams TEHETUYECKYIO CBS3b
MEXIy HHMH YPaBHCHHSMH COOTBETCTBYIOIIMX XHMHUYECKUX pEaKIUud C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYII;

copMUPOBAHHOCIb YMEHULL XAPAKMepU308ams cocmas, cmpoenue, uuyeckue
U XUMUYecKue CBOUCmea MUNUYHBIX Nnpedcmagumenei pa3iuyHblX KiAcCco8
Op2aHU4ecKux ewjecms. aikamos, YUKIOAIKAHO08, AJIKeHO8, alKAOUEHO8, alIKUHOS,
APOMAMUYECKUX Y2lle8000P0008, CNUPMO8, Alb0e2Uud08, KemoHO8, KapOOHOBbIX
KUCJIOM, NPOCMbBIX U CLONCHBIX IPUPOB, IHCUPOS8, HUMPOCOCOUHEHUL U AMUHOS,
AMUHOKUCIIOM,  0elKo8,  y21e80008  (MOHO-, Ou- U  HOJUCAXAPUOOS8);
ULTIOCMPUPOBAMb — 2EHEMUYECKYI0  C653b  MeHCOYy  HUMU  VPABHEHUAMU
COOMBEMCMBYIOWUX XUMUYECKUX Peakyuli ¢ UCNOIb308AHUEM CHPYKIMYPHLIX
dopmyn;

chopmMupo8anHOCms YMeHUs XapaKxmepuzoeams WCTOYHUKU YTIEBOJOPOIHOTO
CeIpbsi (He(Th, NPUPOAHBIN Ta3, Yyrojb), CHOCOOBI HX IEpepabOTKU H

MPaKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepadboTKH;

10)cpopmuposannocms  ymenuti  npogoOums  BBIYMCICHHS TI0O XUMHUYECKUM

ypaBHEHHSAM (Macchl, 00bEMa, KOJIMUYECTBA MCXOJHOTO BEIIECTBA MU IPOIYKTA
peakIMu MO M3BECTHBIM Macce, 00BEMY, KOJHUYECTBY OJIHOTO W3 HCXOJHBIX

BEILIECTB WJIH MPOIYKTOB PEAKIIUN);

11) cchopmuposannocme ymenutl eradems CUCTEMON 3HAHHK 00 OCHOBHBIX METOAX

HAYy4YHOrO TIO3HAHUS, HCHOJb3YEMBIX B XUMHM NIPU H3YUYEHUU BEUIECTB U
XAMHUYECKUX SIBJICHUM (mabmroneHue, U3MEpEHHUE, DKCIIEPUMEHT,
MOJEIUPOBAHUE), UCNOIb3084Mb CUCTEMHBIE XUMUYECKUE 3HAHUS IS IPUHSATUS
pelIeHU B KOHKPETHBIX )KU3HEHHBIX CUTYALMSIX, CBA3AHHBIX C BEIIECTBAMMU U UX

IMPUMCHCHHUCM;



CPOPMUPOBAHHOCINL  BIAOEHUS CUCMEMOU 3HAHUU O eCmeCcmE8eHHOHAYYHbIX
Memooax NO3HAHUSL — HAOIIOOEHUU, USMEPEHUU, MOOETUPOBAHUU, IKCNepUMEHMe
(PeanbHOM U MbICIEHHOM) U YMEHUsL NPUMEHAMb MU 3HAHUSA,
CHOPMUPOBAHHOCNL YMEHUSL NPUMEHAMb OCHOBHbIE ONEePayuu MulCIUMENIbHOU
O0esmeNbHOCMU — aHAIU3 U CUHme3, cpagHeHue, 0000wWeHue, CUCMeMAmu3ayuro,
8bis6IeHUe NPUYUHHO-CIeOCMBEHHBIX C853ell — OJis1 U3YUEHUsI CBOLICNE BeUeCE U
XUMUYECKUX PeaKyull;

12)cpopmuposanrnocmes ymenuii cobmodams npasuia TOIb30BAHUS XHUMHUYCCKON
NoCcyZIol W JTabopaTOpPHBIM O0OPYIOBaHHEM, a TaKXKe IpaBHJIa OOpaIICHHS C
BEII[ECTBAMH B COOTBETCTBHHM C WHCTPYKIIMSIMH TIO0 BBIITOJTHCHHIO JTAOOPATOPHBIX
XUMHYECKHX OITBITOB;

13)cpopmuposannocms  ymenuii  NAGHUPOBAMbL W GbINOJHAMbL  XAMUYCCKUN
DKCIIEPUMEHT (TIPEBPAIICHUS OPTaHWMYECKUX BEIIECTB TPHU HarpeBaHUH,
MOJIydYeHUE OTUJIEHA M HU3YYEHHE €ro CBOMCTB, KAa4YECTBEHHBIC pEaKIUU
OpPraHWYECKUX BEIIECTB, JACHATYpalus OCIKOB TP HArpEeBaHWUU, IIBETHHIC
peakuuu OEJIKOB) B COOTBETCTBMU C MPABWIAMHM TEXHUKU O€30MACHOCTU MPHU
oOpalieHn C BEIIeCTBAaMU U JIA0OPATOPHBIM OOOPYJAOBAHHUEM, NPeOCmAasiimy
pe3ynbTaThl XUMHUYECKOTO DJKCIEpUMEHTa B (¢GopMe 3alucu  ypaBHEHUH
COOTBETCTBYIOIIUX pPEaKIUd W ¢popmyauposams BBIBOJBI HA OCHOBE JTHX
pE3ybTaTOB;
CHOPpMUPOBAHHOCMb YMEHUN. CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMD
XUMUYECKUUl IKCNepuMenm (noayuenue u usydeHue CeoUCME OpPSaHUYeCKUX
gewecms, KAuecmeeHHvle peakyuu y2ne6000p0008 pa3IUYHbIX KIACCO8 U
KUCTIOPOOCOOEPAHCAWUX OP2AHUYECKUX BeUecms, peuleHue IKCHePUMEHMATIbHBIX
3a0ay no pacno3HABAHUIO OP2AHUYECKUX 6eujecms) ¢ coOMo0eHuemM npasui
be3onacrHoeo obpawjenus ¢ eewjecmeamu U aAaOOPAMOPHLIM 000pPYOOBaAHUEM,
Gopmynuposams yenb UCcie008aHUs, NPeOCmasisims 8 pa3iuyHou gopme

pesyiomambvl SKCNEPUMEHMA, AHAIUIUPpOBAMb U OUEHUBAMb UX 6ocmoeepHocmb,'



14)cpopmuposannocms — ymenuti  KpUMuYecku — AHAIUUPOSAMb  XUMHUYECKYIO
uHbOpMaIInIO, TOTyYaeMyIo U3 pa3Hbix uctouHnkoB (CMU, Untepuer u ap.);
copmMupo8anHocms  YMEHUU:  OCYWeCmeIsimsb — YeleHanpasieHusili  NOUCK
XUMUYECKOU UHGopmayuy 8 pa3iuiHblX UCMOYHUKAX (HAYYHas U Y4eOHO-HAYYHAas
aumepamypa, CMHWH, Humepnem u Op.), Kpumuuecku  aHaiu3upo8amy
Xumuueckyro  uH@gopmayuro, nepepabamviéams e€ U UCNOAb3068AMb 8
COOMBEeMCmMeEUU ¢ NOCMABIeHHOU YUeOHOU 3a0ayell

15) cpopmuposannocmo VMeHUlL cobooamo npasuia AKOJIOTUYECKHU
1[EJIECO00Pa3HOTr0 TOBEJACHUS B OBITY W TPYAOBOH JEATEIBHOCTH B LEISAX
COXpaHEHUsSI CBOETO 3JI0POBbSl M OKPYXAIOLIEH MPUPOIHON CPEIbl; 0CO3HABAMD
OITACHOCTh BO3JCHCTBUS Ha JKMBBIC OPTaHU3MBI OIPEACICHHBIX OPTaHMYECKUX
BEILIECTB, IMOHMMAas cMbicn mnokazarens [IJK (mpegensHOl gomycTUMOM
KOHIICHTpAIlUU), HOACHAMb Ha TNPUMEpPax  CIOCOOBI  yMEHBIIECHUS U
NpEeNIOTBpAIICHUS WX BPEIHOTO BO3JCUCTBUS HAa OpPraHuW3M  4eEJIOBEKa,;
AHAU3UPOBANL  YENeCcO0OPASHOCMb NPUMEHEHUs OpP2aHUYeCKUX 6eujecms 6
NPOMBIULTIEHHOCIU U 8 ObIMY ¢ MOYKU 3PEHUsL COOMHOULEHUS] DUCK-NOb3A

16) a1 0OydJaromMXxcsi € OrpaHMYCHHBIMH BO3MOYKHOCTSIMH 3[0POBbSI: yYMEHHE
MPUMEHATh 3HAHUSA OO0 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHHS BEIIECTB H
XUMUYCECKUX SBJICHUM;

17) st cnenbiXx ¥ CaOOBUASIINX OOYYAOIIMUXCS: YMEHHE UCIOJIb30BaTh PElbe(HO

TOYEUHYIO cucTeMy 0003HaueHuit JI. bpaitng q1s 3anucu xumMudeckux Gpopmyi.

B 11 kuacce mnpeaMeTHble Ppe3yJbTaThl OCBOeHHUSI Kypca «OO0mass u

HEOPraHMYeCcKasi XUMHUSD) OTPAKAKOT:

1) cghopmuposannocme  npedcmaenenuti: 0 ~ XHUMHYECKOM  COCTaBIISIOIIECH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, POJM XHMHM B TIO3HAHUM SIBJIICHUI
PUPOJIbl, B POPMHUPOBAHUHU MBILIJICHUS U KYJIbTYpPbl JUYHOCTH, €¢

GyHKIIMOHATBFHOM TPAaMOTHOCTH, HEOOXOMUMOW JUIsl PEIICHUS MPAKTHYECKUX



2)

3)

3alady U DKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO H
MIPUPOJHOM CPEJIE;

e1aoeHue CUCTEMOU XUMHUYECKUX 3HAHUU, KOTOpast BKJIIOYAET:
OCHOBOIIOJIATAIONINE MOHATHS (XUMHUYSCKUH DJIEMEHT, aToM, HM30ToI, S-, pP-, d-
AJIEKTPOHHBIE OpPOWTAIIM aTOMOB, WOH, MOJICKYJIa, MOJIb, MOJISIPHBIH OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTD, CTEIIEHb OKHCIICHUS, XUMUYECKAas CBS3b
(koBaJieHTHasi, MOHHAs, MeETaJUIMYecKasi, BOJOPOJHAsA), KpHUCTANIMYECKas
peIIeTKa, TUMBl XUMUYECKUX PEAKIUi, pacTBOp, AJIEKTPOJIUTHI, HEATCKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] JUCCOLMALINS, OKHUCIHUTENb, BOCCTAHOBUTEINb, CKOPOCTh
XUMHUYECKON peakIuu, XUMHUYECKOE PABHOBECHE; TECOPUM U 3aKOHBI (T€Opus
AIEKTPOJUTUYECKON nuccouuanuu, nepuoaudecknii 3akoH . M. Menneneena,
3aKOH COXPaHEHMSI MacChl BEILIECTB, 3aKOH COXPAHEHUs U MPEBPALICHUS YHEPTUH
pU XUMHUUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMUECKUU SI3BIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIME B OCHOBE MOHMMAaHUA MNPUYUHHOCTH M
CUCTEMHOCTH XMMHUYECKHUX SIBJICHHUH, (aKTOJIOTUYECKHUE CBEICHMSI O CBOWMCTBAX,
COCTaBe, MOJTyYEeHUU U O€30MMaCHOM UCIOJIb30BAaHUU BaXKHEHIITUX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOM JIEATETLHOCTH YETIOBEKA;

coBpeMenHble NpeoCmasieHus 0 CMpPOeHUU 6eujecmea Ha amoOMHOM, UOHHO-
MOJNIEKYIAPHOM U HAOMOJEKYISAPHOM YPOBHAX, NPEOCMABIeHUsl O MeXAHUIMAX
XUMUYECKUX Dearyuil, mepMoOUHAMUYECKUX U KUHEeMUYECKUX 3AKOHOMEPHOCHAX
UX NPOMEKAHUus, O XUMUYECKOM PABHOBECUU, pPACMBOPAX U  OUCNEPCHBIX
cucmemax, ¢paxkmonozcuyeckue c6edeHus O CBOUCMBAX, cocmase, NONY4YeHUuu U
0e30nacCHOM UCNONL30BAHUU BANCHEULUUX HEOP2AHUYECKUX Beuecms 6 Oblmy U
NPAKMUYECKOU  O0esIMeNbHOCMU — 4el08eKda,  OOWuUx  HAYYHbIX — NPUHYUNAX
XUMUYECKO20 NPOU3BOOCNEA;

chopmMUpo8anHOCmMb YMeHUll 6biAGIAMb XapaKTepHbIE TMPU3HAKU TOHSTHUH,
YCMAaHaenueams WX B3aUMOCBS3b, UCHOb308amb COOTBETCTBYIOIIME TMOHSITHUS

IIpu OIMMCaHNH HCOPraHN4YCCKHUX BCIICCTB n nx npeBpameHHﬁ;



4)

5)

6)

7)

chopMUpoBaHHOCMb YMEHUUl UCNOIb308aMb XUMHUYECKYI0 CUMBOJUKY JUIS
cocTtaBieHUss (HOpMya BEHIECTB W  YPaBHEHMHA XHMHUYECKUX  PEaKIIHIi;
cucremarnyeckyro HoMmeHkaatypy (IUPAC) u TpuBHabHBIC Ha3BaHUSA OTACIBHBIX
HEOPTraHWYECKUX BellecTB (yrapHblid ras, YrJieKUCIbIM Ta3, aMMHAK, Tall¢Has
U3BECTh, HETAIICHAs! U3BECTh, TUTHEBAS CO/AA, TUPUT U Ap.);

cghopmuposanHocmes yMeHull onpeoensms BaJCHTHOCTb U CTENEHb OKHUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCAMHEHHUSX PAa3IM4YHOIO COCTABA; BUJ XMMHYECKOU
CBS3M (KOBAJICHTHAs, MOHHAsI, METAJUIMUECKAasi, BOJOPOJAHAS) B COCTUHEHUSIX; TUIl
KPUCTAJUIMYECKON PEIICTKH KOHKPETHOI'O BEIIECTBA (aTOMHas, MOJEKYJsipHasi,
WOHHAs!, METaJNINYECKas); XapaKTep CPebl B BOJHBIX pacTBOpPaX HEOPraHMYECKUX
COCJIMHECHUN;

chopMupo8aHHoCcmb YMeHUsi 00BACHAMb 3A6UCUMOCTb CBOUCME Geujecms om
8UOA XUMUYECKOU CBA3U U MUNA KPUCMALIUYECKOU peuemKu, OOMeHHbIl U
OOHOPHO-AKYENMOPHDBI MEXAHUIMbL 00PA308AHUS KOBATIEHMHOU CEA3U;
cghopmuposanHocms yMeHUl yCmaHasaueams MPUHAJIEKHOCTh HEOPTaHUYECKUX
BEILECTB MO0 MX COCTaBY K ONPEEICHHOMY KJacCy/TpyIe COeAUHEHUM (ITpOCThIe
BEIIECTBA — METAUIBl M HEMETAUIbl, OKCHUIbl, OCHOBaHUSA, KHUCIOTHI,
amdoTepHbIe THIPOKCH]IBI, COIIH);

copMUpPOBaAHHOCMb YMEHUIL.: KIACCUPUYUPOBAMb. HEOp2aHUYecKue euecmea no
UX cocmagy, XumudecKkue peaxkyuu no paziudHblM NPUSHAKAM (YUCTY U COCMAg)y
peazupyrowux eeuecmes, meniogomy sggexmy peakyuu, UsMeHeHuro chmeneHell
OKUCTIeHUSl INeMeHmo8, 00pamumMocmu, YUacmuio Kamaiuzamopa u m.n.);
CAMOCMOAMENbHO 8bIOUPAMb OCHOBAHUSL U Kpumepuu O Kiaccugurayuu
U3yuaemolx geuecms U XumMuyecKux peaxkyuil,;

cghopmuposanHocmsb yMeHUl packpvliéams CMBICH Tieproanyeckoro 3akona 1. U.
MenneneeBa u 1€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIBHYIO U

MIPOTHOCTUYECKYHO byHKINY;



8)

9)

chopmuposanHoCms YMEeHUll Xapakmepuzosams SIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKUX 31eMeHTOB 1—4 mepuoaoB [lepuoanyeckoid CUCTEMbl XUMHUECKUX
snementoB [I. M. MennesneeBa, MCHOIB3YsA IOHATHS «S-, P-, O-3JI€KTPOHHBIC
OpOUTANINY», «IHEPTETUUYECKUE YPOBHUY; 00BACHAMb 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHMYECKHUX HJIEMEHTOB W HUX COCIMHEHHUI MO TepuoiaM M rpymnmnam
[Tepuoanueckout cucteMbl XUMHU4ECKUX diieMeHToB . 1. Menneneena;

«OCHOBHOE U 8030YHCOCHHOE IHepeemudecKue COCMOSAHUSL amomay, O0OBACHAMb
3AKOHOMEPHOCMU USMEHEeHUsT C8OUCME XUMUUECKUX IJIeMEeHMO8 U UX COeOUHEHUl
no nepuooam u epynnam Ilepuoouueckoti cucmemwt /| I Menoeneesa, eanrenmuvie
BO03MOMNCHOCIU AMOMO8 INeMEHMO8 HA OCHOBe CMPOEHUS UX DJIeKMPOHHbIX
obonouex

cpopmuposannocms  ymenuti  xapakmepuzoseams  (onucwviéams) — 00IIHEC
XUMHYECKME CBOWCTBA HEOPraHMYECKMX BEHIECTB PA3JUYHBIX  KJIACCOB;
noomeepacoams CyleCTBOBAHUE TEHETUYECKON CBSI3M MEXy HEOPTaHUYECKUMHU
BEIICCTBAMHU C TTIOMOIIbI0 YPaBHEHU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIHM;
cghopmuposanHocms  yMeHUs — packpuleamsv — CYUWHOCHb!  OKUCIUMENbHO-
B80CCMAHOBUMENILHLIX — PeaKyUull NOCPeOCmEoOM COCMAGLEHUS  JJIeKMPOHHO20
bananca smux peaxyuil, peaxyuti UOHHO 20 0OMeHa NYyMmeém COCMAGNEHUS UX
NOJIHbIX U COKDAUJEHHBbIX UOHHLIX YPAGHEHUll, peakyull 2uopoiu3d; peaxyuti
KOMNIeKcoobpazosanuss (Ha  npumepe  2UOPOKCOKOMNIEKCO8  YUHKA U

ANIOMUHUSL);

10) chopmuposannocmes  ymenus kiaccupuyuposamo XKUMHYCCKHE PEAKIHH 10

pa3IMYHBIM TpU3HAKaM (YUCIY M COCTaBYy PEarupyrolIuX BEIIECTB, TCTUIOBOMY
ahdexTy peakmuu, U3MEHEHUIO CTETICHEW OKHCIICHUS 3JIEMEHTOB, 0OpaTUMOCTH

peaKIMK, y4acTHIO KaTaau3aTopa);

11)chopmuposannocmes ymenuii cocmaensims YPaBHEHUS PEAKIUH pa3IHMYHBIX

TUTIOB; TIOJHBIE W COKpAIICHHBICE YpPaBHEHHUS pEakIUid HOHHOTO OOMEHa,

YUYUTLIBAsA YyCJIOBUA, Ipr KOTOPBLIX 9TH  pCaKIHH uayT 1ao KOHIIA,



12)chopmuposannocmes  ymenuti  npogooums — PEaKUUH,  IOATBEPIKIAIOLINC
KaueCTBCHHBI COCTAaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB; PACHO3HABAMD
OTIBITHBIM MTyTEM HMOHBI, MPUCYTCTBYIOUIUE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BEIIECTB;

13)cghopmuposannocmes ~ ymenuti  packpeviéames  CYIIHOCTh  OKHUCIIHTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIMI MOCPEICTBOM COCTABJICHHS AJIEKTPOHHOIO OaiaHca
ATUX PEAKIUU;

14) chopmuposannocmes ymenuti 00bACHAMb 3aBUCUMOCTb CKOPOCTH XHMHUYECKOM
peakiuy OT pa3IMYHbIX (AKTOPOB; XapakTep CMEIICHUS XUMHUYECKOTO
paBHOBECHsI B 3aBUCUMOCTH OT BHeIIHero Bo3zecicTBus (mpunmmi Jle Illarense);
chopmupoganHocms ~ YMeHUss  OOBACHAMbL  3AKOHOMEPHOCMU  NPOMEKAaHUs
XUMUYECKUX PeaKyull ¢ YYemoM UX IHepeemuyecKux XapaKmepucmux, xapaxmep
U3MEHeHUs. CKOPOCMU XUMUYECKOU peakyuu 6 3asUCUMOCMU OM PAa3IUUHbIX
Gdaxmopos, a makdce Xxapakmep CMeWeHUs XUMUYECKO20 PABHOBECUsl NOO
GAUSAHUEM BHEeWHUX 8030eticmautl (npunyun Jle [llamenve),

15)cpopmuposannocms  ymenuni  xapakmepuzoeams — XUMHYCCKHE  IMPOIIECCHI,

JeKallue B OCHOBE MPOMBIIUICHHOTO TMOJYYEHUSI CEPHON KUCJIOTHI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTh MPEJCTaBICHUNA 00 OOMMX HAayYHBIX MPUHIUINAX H
AKOJIOTHYECKUX MPOOIeMax XUMHIECKOTO MMPOU3BOICTBA;
CHOpMUPOBAHHOCMb YMEHUS XAPAKMEPU308AMb XUMUYECKUE PeaKyUl, Nexcaujue
8 0CHOBE NPOMbBIUICHHO2O NOJYYEHUsI CEePHOU KUCIOMbL, aAMMUAKa, oobuue
HAy4YHble NPUHYUNBL XUMUYECKUX NPOU3BOOCMNE, 1eneco00pa3HOCmb NPUMEHEHUS
HeOp2aHUYecKux 6eujecms 6 HPOMBIULIEHHOCMU U 8 Oblmy C MOYKU 3PEHUs]
COOMHOULeHUs PUCK-NOb3A;

16) chopmuposannocmes  ymenuti npoeoOums BBIYACICHHS C HCIOJb30BAHUEM
MOHSTHUSL «MaccoBas JOJSl BEIIECTBA B PAaCTBOPE», OOBbEMHBIX OTHOIIICHUN Ta30B
IPY XUMHUYECKHUX PEAKIUAX, MACChl BEIIECTBA WIIM 00bEMa Tra30B MO0 U3BECTHOMY

KOJIMYCCTBY BCHICCTBA, MACCC WJIA O6T>éMy OIHOI'0 M3 y4JaCTBYHOHIIMX B PCAKIIHMU



BEILIECTB, TEIUIOBOTO 3((deKTa peakii Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaCChI
BEIIECTB, PEBPAIICHUS U COXPAHEHUS YHEPTUH;

copMUpo8aHHOCMb YMEHUsL NPOBOOUMb PACYEMbL. C UCNONb308AHUEM NOHAMULL
«maccosas 0071 ewecmea 6 pacmeope» U «MOAAPHAS KOHYEHMPAYUSY,
maccel gewyecmea Uiu 00vema 2aza Nno U3BECMHOMY KOIUYeCme)y Geuecmad,
macce unu 06vemMy 00HO20 U3 YUACMEYIOWUX 8 PeaKyuu ewecms; menio8oco
aghghexma peaxyuu,; 3HaueHus 6000POOHO20 NOKA3AMeENs PACMEOPO8 KUCIOM U
wenouel ¢ U3BECMHOU CMeENneHvblo OUCCOYUayUu; Mmaccol (00veéma, Koauuecmea
sewjecmaea) npooyKma peaxkyuu, eciu 0OHO U3 UCXOOHbLIX Beujecms OaHO 8 BUOe
pacmeopa ¢ onpeoeieHHOl MAcco8oll 00Jiell pACMBOPEHHO20 BeuleCmaed Ul 0aHo
8 uzdvimke (umeem npumecu), 00U BbIXOOA NPOOYKMA pPeaKyuu, 0OBLEMHBIX
OMHOULEHUU 24308,

17)cpopmuposannocmes ymenuit cobmodams npasunia TOIb30BAHUS XHUMHUYCCKON
NMocyIol U J1abopaTOpHBIM OOOPYyJOBaHUEM, a TaKXKe MpaBuiIa OOpalieHus C
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIMSMHU TIO BBITIOJHEHUIO J1aOOpPaTOPHBIX
XUMUYECKUX OIBITOB;

18) chopmuposannocmev  ymeHuti  naaHupoéamv U GLINOJHAMbL — XUMHUYSCKHIMA
IKCIIEPUMEHT (pa3joKeHUe MEPOKCHIa BOJAOPOJa B MPUCYTCTBUH KaTajan3aTopa,
OTpEJICTICHHE CPEeNbl PACTBOPOB BEIIECTB C TOMOIIBIO YHUBEPCAIHHOTO
WHIUKATOPA, BIUSHUAC PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIINH,
peakiui MOHHOTO OOMEHa, KaueCTBEHHBIC PEaKIMu Ha cyib(dar-, kapOoHAT- U
XJIOPUI-aHHOHBI, HA KaTHOH aMMOHUS, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a7a4 10
TeMaM «Metamuie»y U «HemeTamie») B COOTBETCTBHHM C TIPAaBHJIAMH TEXHHKHU
0€30macHOCTH MPU 0OPAIEHUH C BEMIECTBAMU U JTJAOOPATOPHBIM 000PYI0BaHUEM,
npeocmasiaimes Pe3yabTaThl XUMHUYECKOTO JKCIepUMEHTa B (QopMme 3amucH
YpaBHEHUN COOTBETCTBYIOIIUX PEAKIUN U (opmyruposams BHIBOJIBI HA OCHOBE

9THX PE3yJIbTAaTOB,



CHOPMUPOBAHHOCNL  YMEHUL: CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMD
XuMuyeckuli  9KCnepumenm  (nposedenue  peakyuii — UOHHO20  OOMeEHaA,
noomeepocoeHue  KauyeCmeeHHo20  COCMABAd  HeOP2AHUYECKUX — Beujecms;
onpeoeneHue cpedvl pacmeopos Geecms ¢ NOMOWDbIO UHOUKAMOPOS, U3YUeHue
BIUAHUSL PA3TUYHBIX (AKMOPO8 HA CKOPOCMb XUMUUECKOU peakyuu; peuieHue
9KCNepPUMEHMAaNbHblX 3a0ay no memam «Memannory u «Hememannviy) c
coonrodenuem npasusl 6e30nacHo2o 0opaweHus ¢ gewecmeamu U 1adopamopHbim
obopydosanuem, opmyruposams yeib UCCLE0068AHUS, NPeOCMAsIams 8
pasauuHou  ¢hopme  pezyrbmamsl  IKCNepuMeHmd, AHAUBUPOBAND u
OYEHUBAMb UX O0CMOBEPHOCTND,

19)cpopmuposannocms  ymenuti  Kpumuyecku — AHAAUUPOBAMb — XUMHUYECKYIO
uHdOopMaIuio, MoJly4aeMyro u3 pa3Hbix uctounukon (CMU, Unatepuer u np.);

20) chopmuposannocmo YMeHull cobnrodams npasuia IKOJIOTHYECKU
LEJECO00pa3HOro MOBEAEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B LEJAX
COXpaHEHUsS] CBOETO 3JI0POBbSI U OKPYIKaIoIIeld MPUPOJHON CpEebl; OCO3HABAThH
OMACHOCTh BO3JICHCTBUSI HA IKUBbIE OPTraHU3MBbI OMNPENEICHHBIX BEIIECTB,
noHumasi cmbici nokasarens [1/IK (mpenenbHON mOMyCTUMONM KOHILIEHTpaLUK),
NOACHAMb HA IPUMEPAX CHOCOOBI YMEHBIICHUS U MPEAOTBPAICHUS UX BPEAHOTO
BO3/ICHCTBHS Ha OpPTaHU3M YEJIOBEKa,;
chopmuposanHocms yMeHull. cobno0ams Npasuia Noab308aHUS XUMUYECKOU
nocyoou u J1abopamopHeiM 000pyoosaHuem, ooOpaujeHus ¢ 6ewecmseamu 8
COOMBEMCMBUU C UHCMPYKYUAMU NO BbINOJIHEHUIO JIADOPAMOPHBIX XUMUYECKUX
ONbIMOB, IKOJIO2UYECKU 1eNecoobpasHoco nogedeHuss 6 0vbimy u mpyooeoll
0esImeNbHOCMU 8 YelaxX COXPAHEHUs C80e20 300P08bs, OKpYHcarowel npupooHou
cpeodbl U OOCMUIICEHUsI e€ YCMOUYUB020 pA38UMUs, OCO3HABAMb ONACHOCb
MOKCUYECKO20 OUCMBUSL HA HCUBLLE OP2AHUIMbL ONPEOENEeHHbIX HEOPSAHUYECKUX
sewecms, nowumas cmuvicn nokazamens IIJJK (npedenvhoii  donycmumotl

KOHYeHmpayuu), cghopmuposarnHocmy VMeHUU. oCyuecmenims



YeNeHanpasienHblli NOUCK XUMUYECKOU UHDOpMayuu 6 pasiuyHulX UCHOYHUKAX
(Hayunas u yyeoHo-Hayunas aumepamypa, CMU, Unmepnem u 0p ), Kpumuuecku
AHAIU3UPOBAMb  XUMUYECKYIO  UH@opmayuio,  nepepabamseigams  ee U
UCNONIL308AMb 8 COOMEEMCMEULU C NOCMABIEHHOU YUeOHOU 3a0ayell

21) st 0OydJaroIMXCS ¢ OTPAHWYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMEHHUE
MPUMEHATh 3HAHUS OO0 OCHOBHBIX JIOCTYNHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHUYECKUX SBJICHUN;

22) Ui clenbiX U CIa0OBUAAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh pelbedHO
TOYEUYHYI0 cucTeMy 0003HaueHuii JI. bpaiinsa 1uist 3anucu XuMu4eckux popmyi.
Pesynbrarel oOydeHuss Ha ©0a30BOM YypOBHE OPHEHTHUPOBAHBI Ha OOIIYIO

(YHKIIMOHATBLHYIO TPAMOTHOCTH, TOJYYCHHUE KOMIIETCHTHOCTEH IJIsl TTOBCETHEBHOMN

KU3HM M 00IIero pa3Butusa. PesynbTaThl OOydeHHs Ha YIIIyOJICHHOM YPOBHE

OpDUEHTHUPOBaHbl  HAa  MOJyYEHHWE  KOMIETEHTHOCTEH Uil  MOCIEIYIOLIEH

po¢heCCUOHATIBHOM JIEATEIbHOCTH KaK B paMKaxX JIaHHOW MPeIMETHOM 00J1acTH, TakK U

B CMEXHBIX C HEW 001acTsIX.
COJAEPKXAHUE YYEBHOI'O IPEJIMETA «XUMMSI»

10 KJIACC « OPTAHUYECKAS XUMUSI» BA30BbII YPOBEHb

Teopernyeckne 0CHOBbI OPraHU4eCKON XHUMUH

IIpeamMeT OpPraHMYEcCKOW XUMHUU: €€ BO3HMKHOBEHHWE, PA3BUTHE W 3HAYEHUE B
MOJIyYEHUM HOBBIX BEIIECTB W MaTepHalioB. Teopusi CTpPOEHUsS OpPraHUYEeCKUX
coenunennii A. M. bytiepoBa, e¢ ocHOBHbIE MOJIOKEeHUs. CTpyKTypHbIE (HOPMYJIbI
OpraHUYECKUX BELIECTB. ['oMoJIorus, n3oMepusi. XMMHUYECKasi CBSI3b B OPraHUYECKHUX
COEIMHEHUSIX — OJIMHAPHBIE U KPaTHbIE CBA3H.

[IpencraBnenne o kiaccupuKalud OpraHuyeckux BemiecTB. Homenkmarypa
OpraHUYECKUX COCAMHEHWH (CUCTeMaThyeckas) W  TPUBHAIBHBIE Ha3BaHUsA

BAKHEUIIINX MPEICTaBUTENEN KJIaCCOB OpPraHUYeCKUX BCIIICCTB.



9KCHCpHMCHT&HBHLI€ MCTOAbI HM3YYUYCHHUA BCHICCTB H HUX HpeBpameHHﬁ:
O3HAKOMJICHUEC C 06p33HaMI/I OpPraHUYCCKUX BCUICCTB U MATCPpHUAJIaMH HAa UX OCHOBC;
MOACIIMPOBAHUC MOJICKYJI OpPraHUYCCKHUX BCIICCTB, Ha6J'IIOI[€HI/Ie H OIIMCAaHHC
ACMOHCTPAIMOHHBIX OIIBITOB II0O IIPCBPAIICHUIO OPraHUYCCKHX BCHICCTB IIPH

HarpeBaHuu (IJiaBjieHUe, 00yTIMBaHUE U TOPEHHE).

Yraesogopoasl

AJIKaHBl: COCTaB M CTPOCHHE, TOMOJIOTMYECKMU psag. Meran u  staH —
IpocTeillie NpPEeACTaBUTENIN aJIKaHOB: (U3MUECKHEe M XUMHUYECKHE CBOMICTBa
(peakuuy 3aMelleHUs] M TOpPEHHUs), HAXOXKIEHUE B TPUPOJE, IMOIYyYEHUE U
MIPUMEHEHUE.

ATKEHBI: COCTaB M CTPOEHHUE, I'OMOJIOTMYECKHWA PsiA. DTUIEH U NIPOINUJIEH —
MPOCTEUILINE TPEICTAaBUTENIN aJIKEHOB: (DU3UYECKHE U XHUMHYECKHE CBOMCTBA
(peakuuu  TUOPUPOBAHUS, TAJIOTCHUPOBAHMS, TUApPATALMHA, OKHUCJIEHUS H
MOJIMMEPU3ALIH ), TOJTyUYE€HUE U IPUMEHEHHE.

Ankxamuensl. byrtagmen-1,3 w MermnOyrtammen-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKHE CBOMCTBa (peakuusi mnonuMepusanuu). IlomydyeHne CHHTETHYECKOTO
Kay4yyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKHUM psii. ALlEeTUIIEH —
OpoCTeHIIMK  TNpeACTaBUTENb AJKHMHOB: COCTaB, CTpPOEHHE, (QU3NYECKUE WU
XUMHUYECKUE CBOWCTBA (pEakUMM THIPUPOBAHMS, TaJOT€HUPOBAHUS, T'MApaTaluy,
rOpeHus), MOJyYeHUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, crpoeHue, (puU3MUECKHUE U XUMHUYECKHE CBOMCTBA
(peakuuu TaJOreHUpPOBAHUS W HUTPOBAaHMS), MOJYYEHUE U NpPHUMEHEHHE. T[oayou:

COCTaB, CTPOCHUC, dDI/ISI/IquKI/Ie 1 XMMMYECKME CBOMCTBA (DCaKHI/II/I TaJIOITCHUPOBAHUA

u HI/ITDOBaHI/ISI) IIOJYYCHHC H TIIPHUMCHCHHC. TOKCUYHOCTH 4ApPCHOB. ['eneTnueckas

CBA3b MCXKAY YIJICBOAOPOJaMH, IIPUHALICKAINMUMU K PaA3JIMYHBIM KJIaCCaM.



[IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB. [IpupomHblii Ta3 M MomyTHEIE HePTIHBIC
razel. Hedthr m e¢ mpoucxoxnenue. CrocoObl mepepaboTku HedTH: MeperoHka,
KPEKUHT (TePMHYECKHH, KaTaTuTHUeCKHii), THuponn3. I[IpomykTel mepepaboTKu
HEePTH, WX NPUMEHEHHE B IPOMBINIICHHOCTH W B ObITy. KameHHBIH yromp u
MPOJYKTHI €r0 NepepadOTKU.

OKCIIepUMEHTAIbHBIE METOJbl HM3yYeHHUs BEIIECTB W WX MPEBpallCHUM:
O3HaKOMJICHHE C 00pa3IaMH IIacTMacce, KayayKoB U pe3uHbl; Koyuekuuu «Hedte» u
«YTONb»; MOJCIUPOBAHKE MOJIEKYJl YTJIEBOJOPOJOB H TaJIOTEHONPOU3BOIHBIX;

MIPOBEICHHE MTPAKTUYECKON paOOTHI: MOITYYEHUE ITHIICHA U U3YYEHHUE €r0 CBOMCTB.

PacueTHble 3a1a4u
Boluucienus mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00beMa, KOJIMYeCcTBa
HCXOJHOTO BEIECTBA WM MPOJAYKTa pEaklMu IO HM3BECTHBIM Macce, 00BEMY,

KOJIMYCCTBY OAHOI'O M3 HCXOJHBIX BCIICCTB UIIX IIPOAYKTOB peaKHI/II/I).

Kuciiopoacoaep:kamue opranu4eckKue coeAuHEHUs

[IpenenbHbIe OIHOATOMHBIE CIIUPTHI. METaHOI U 3TAHOJ: CTPOCHHE, (PU3NUECKUE U
XUMHYECKUE CBOMCTBA (pEakuu C aKTUBHBIMU METaJUIaMH, TaJIOT€HOBOJOPOAAMH,
ropeHue), npuMeHeHrne. BogopoaHbie CBSA3M MEXKIy MOJICKYJIaMu CIUPTOB. [lelicTBue
METAHOJIa U ATAHOJIa HA OPraHU3M YEJIOBEKA.

MHoroaroMHble COUPTHI. DTUICHIINKOJIb U TJIMIEPUH: CTpOEHUE, PU3NYECKUe U
XUMUYECKUE CBOMCTBA (B3aMMOJAECHCTBHE CO IIETOYHBIMH METAIAMH, Ka4€CTBEHHAs
peakiMsi Ha MHOTOATOMHBIE CHUpThl). JleficTBME Ha OpraHu3sM  4YeJloBeKa.
[IprMeHeHne rUIEpPUHA U ATUIEHTJIAKOIIS.

@DeHoJI: CTPOEHUE MOJIEKYJIb, (PU3NYecKre U XMMUYECKUEe CBOMCTBAa. TOKCHYHOCTD
¢denona. [lpumenenue denona.

Anpaerunipl U KetoHbl. DopManberuj, alueTaibAerul: CTpoeHue, pu3nyeckue u
XUMUYECKUE CBOMCTBA (pEaKIUU OKHUCJICHHS U BOCCTAHOBJICHUS, KAaYECTBEHHBIE

peakun), MOJIy4YEHUE 151 IIPUMEHECHHUE.



AHCTOHI CTPOCHHUC, (bI/I3I/I‘IeCKI/I€ 1 XMMHUYECKHE CBOMCTBA (DGaKHI/II/I OKHUCJICHUA 1

BOCCTaHOBHeHI/IH), MOJYYCHHUEC U IIPUMCHCHUC.

OAHOOCHOBHBIE TpeAeNbHbIe KapOOHOBBIE KUCIOTH. MypaBbuUHAs U YKCyCHas
KHUCIIOTBI: CTpOeHHUE, (U3MYECKUE W XMMHUYECKHE CBOMCTBa (CBOMCTBa, 00IIME st
KJ1acca KUCJIOT, peaklus dTepu(HUKaIiN), ToJIydeHrne U npuMenenne. CteapuHoBas u
OJICMHOBAsA KHUCIIOThI KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX KHUCIOT. Mbula Kak
COJIM BBICHINX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBHUE.

Crnoxubie 3GuUpbl KaKk MPOU3BOAHBIC KapOOHOBBIX KHCIOT. ['MAPONM3 CIOKHBIX
s¢upoB. Kupsl. ['maponus xupos. I[lpumenenue xupoB. buonormueckas posib
KHUPOB.

VYrneBoabl: cocTaB, Kiaccu(puKalMs yriaeBOAOB (MOHO-, M- U TOJUCAXapHUJbI).
['moko3a — mpocTedmmii MOHOcaxapui: OCOOEHHOCTU CTPOEHHUS MOJIEKYJIbI,
¢u3znueckue U XMMUYECKUE CBOMCTBa (B3aumoaeilictBue c¢ rugpokcugom meau(ll),
OKHCJICHHE aMMHUauHbIM pacTBopoM okcuna cepedpa(l), BocctaHoBIEHUE, OpPOKEHHE
IJIIOKO3bl), HAxXOXJACHWE B TMPUPOAE, MPUMEHEHUe, OHoJoruvecKass  poJb.
®oTtocuHTe3. PpyKTO3a KaK U30MEP TIIFOKO3bI.

Caxapo3a — NOPpCACTABUTCIIb AUCAXapHUAOB, THAPOJIM3, HAXOXKXJACHUC B IIPHUPOJAC H

IIpUMEHEHHUE.

Kpaxman u uemmono3a kKak OpupoAHble mNoiuMepbl. CTpoeHue Kpaxmaia u
HeuToa03el.  Puznyeckne U XUMHUYECKHE CBOMCTBa Kpaxmaia (TUIpOJu3,
KayeCTBEHHas peaKkus C HOJO0M).

OKCNEepUMEHTAIbHBIE METOJbl HU3YYEHHUS BEIIECTB W MX MPEBpPALLCHUN:
NpoBeJcHNE, HAOMIOJEHUE W OMUCaHHE JAEMOHCTPALMOHHBIX ONBITOB: TOpPEHUE
CIUPTOB, KAUECTBEHHBIE PEAKIIMH OJHOATOMHBIX CHUPTOB (OKUCIEHUE 3TaHOJa
okcugoM Menu(Il)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEWUCTBHE TIJIMIIEPUHA C
rugpokcugom menu(Il)), anpaerngoB (OKHCIEHHME aMMHUAYHBIM PAacTBOPOM OKCHJIA
cepedpa(l) u rugpokcunom meau(ll), B3aumoneiicTBue kpaxmasua ¢ HOJOM);

MIPOBEICHHE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.



PacuérHble 3a1a4u
Brruucnenus mo ypaBHEHHIO XUMUYECKON peaknuu (Macchl, 00bEMa, KOJUYECTBA
MCXOJHOTO BEIISCTBA WM TPOAYKTa PEaKIMH II0 HM3BECTHBIM Macce, O0BEMY,

KOJIMYCCTBY OAHOTO U3 HCXOAHBIX BCIICCTB NI ITPOAYKTOB peaKHI/II/I).

A30Tcoep:Kaniue opraHuvdecKne coeTuHEeHn s

AMuHbl. MeTUJIaMUH ¥ aHUJIUH: COCTaB, CTPOCHHC, d)I/I?:I/ILIeCKI/IC U XUMHWYCCKHNC

CBOMCTBA (FODCHI/IG, B3aUMOJCHCTBHUE C BOJOM U KI/ICJIOTaMI/I).

AMUHOKHUCIIOTHl KaK aM(OTepHble OpraHuyeckue coeauHeHus. dusznueckue u
XUMUYECKUE CBOWCTBA AMMHOKMCIOT (Ha IIpUMepe TauuuHa). buonorumdeckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTuapl.

benku Kak NpPUPOJIHBIE BBICOKOMOJIEKYJISIDHBIE coelMHEHMs. IlepBrhuHasd,
BTOPUYHAsT M TpPETUYHAsA CTPYKTypa OenkoB. XHMHYECKHME CBOMCTBA OEIKOB:
TUIPOJIN3, IEHATYPALIHs], KAYECTBEHHBIE PEAKIIMK HA OCJIKU.

OKCHNEPUMEHTAIBHBIE METOJbl W3YYEHUs BEUIECTB M UX IPEBPAILCHUIA:
HaOJIIOICHUE W OINMMCAaHUE JIEMOHCTPALIMOHHBIX OMNBITOB: JICHATYpalMs OENKOB MpHU

HarpeBaHUM, IBETHBIC PEAKIIUU OCITKOB.

BbicokoMouieKkyJIsIpHbIE COeAUHEHUS

OCHOBHBIE TOHSATHS XHMHH BBICOKOMOJIEKYJISIDHBIX COEJUHEHUN: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MNOJHMMEPU3ALMH, CPEIHSS MOJIEKYJspHas
Macca. OCHOBHBIE METOJIbI CHHTE€3a BBICOKOMOJIEKYJSIDHBIX COEAMHEHHH —
MOJIMMEpHU3AIU U MOJTUKOHIEHCAIUS.

IImacTmacchl (HOJ'H/IE)TI/IJ'IGH, HNOJUIIPONUIICH, ITOJHUBUHUWIXJIOPU, HOHI/ICTI/IDOJ'I).

HarypajgpHblii M CHHTETHYECKHE KayuykKd (OYyTaJIMEHOBBINA, XJOPONPEHOBBIA U

U30IPEHOBBIN). BosloOKHA: HaTypalbHbBIE (XJIOMOK, NIEPCTh, MICIK), MCKYCCTBEHHBIE

(arteraTHOE  BOJIOKHO, BHWCKO3a), CHHTETHYECKHME (KampoH W JIABCAH).




OKCHEepUMEHTAIbHBIE METOJIbl W3Y4Y€HUs BEUIECTB M WX IpeBpalieHUil:
O3HAKOMJICHHE C 00pa3laMyd TPHUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, ILIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBSI3H

Peanmszanust MeXnpeaMETHBIX CBSA3€M NPU U3yYEHUM OpPraHWYecKou Xumuu B 10
KJIACCe OCYUIECTBIISIETCSl Yepe3 HMCIOJIb30BaHMWE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHATHUM, TaK U TOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH JIJISi OTIEIbHBIX MPEIMETOB
€CTECTBEHHOHAYYHOTO ITUKJIA.

OOuue ecTecTBEHHO-HAYyYHbIC MOHATHS: SIBJICHUE, HAy4dHbIH (aKT, TUIOTE3a,
3aKOH, TEOpHSs, aHalu3, CUHTE3, KiaccUuUKalusi, MNEPUOJUYHOCTb, HAOIIOJCHUE,
HU3MEpEHUE, IKCIEPUMEHT, MOCIIUPOBAHUE.

®u3uka: MaTepusi, SHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTUYeCKUil
YpPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3MUECKHUE
BEJIMYMHBI U €IUHUIBI UX U3MEPEHUS.

buonorusi: kierka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3Me,
dboTocuHTe3, OUOJIOTUYECKHM AaKTUBHBIE BemlecTBa (O€NKU, YTJIEBOJbI, KHUPHI,
(hepMeHTHI).

I'eorpadusi: MuHepanbl, TOpHBIC TOPOJbI, IOJE3HBIE HCKOMAeMbIe, TOILUIMUBO,
peCypChlI.

TexHoJIOTHUs: MUIIEBbIC MPOAYKThI, OCHOBBI PAIIMOHAIILHOTO MTUTAHUS, MOIOIIIHE
CPEACTBA, JEKAPCTBEHHBIE U KOCMETUYECKHUE TIPEnapaThl, MaTEpHalbl U3 UCKYCCTBEH-

HBIX U1 CUHTETUYECKUX BOJIOKOH.
10 KJIACC «OPTAHUYECKAS XUMMUSI» YIJIYBJIEHHBIA YPOBEHD

Teopernueckne 0CHOBbI OPraHMYECKONH XUMHHU

[IpeameT W 3HaUYe€HHME OPraHUYECKOM XMMHH, MPEJCTAaBIEHHWE O MHOroo0pa3uu

OpPraHUY€eCKUX COCIMHECHUU.



DNEeKTPOHHOE CTPOEHHE aToMa YIJIepoja: OCHOBHOE U BO30YXKICHHOE COCTOSHUS.
BanenTHbie BO3MOXKHOCTH aToMma yriiepoga. XHMHUYECKass CBSI3b B OPraHUYECKHUX
coelMHEeHUsIX. Turbl THOpUIU3ANMKU aTOMHBIX OpOuTanei yriepona. MexaHU3MBI
o0pa3oBaHMsI KOBAJICHTHOW CBA3UM (OOMEHHBIH M JIOHOPHO-AKIENTOPHBIN). THIIBI

NEepPEeKPhIBAaHUS ATOMHBIX opOuTaneu; 6- u n—cBsizu. OguHapHasi, ABOMHAS U TpoWHas

cBs3b. CrocoObl paspbiBa CBsi3el B MOJIEKYJIax OpraHMYecKux BemiecTB. [lonsartue
0 CBOOOTHOM pajiKaie, HyKiieohuse u dJIeKTpodue.

Teopus crpoeHuns opraHndeckux coenrHeHuil A. M. byTiepoBa u cOBpeMEHHBIE
MPEJCTABICHUS] O CTPYKTYpE MOJIEKYJ. 3HAUYEHHE TECOPUHM CTPOCHHSI OPTraHHYECKUX
coeuHeHU. MonekynsipHbie U CTPYKTypHbIE (Gopmylibl. CTPYyKTypHBIE (POPMYJIBI
Pa3JIMYHBIX BUJIOB: Pa3BEPHYTAas, COKpALICHHAs, CKEJICTHAs.

N3omepust. Bunbl nzoMepun: CTpyKTypHas, HpOCTPAHCTBEHHAS.

OnexkTpoHHbIE YP(HEKTH B MOJIEKyJIaX OPraHUYECKUX COCAMHEHUH (MHIyKTHUBHBIN
Y ME30MEpPHBI 3P PEKThI).

[IpencraBienne o kiIaccUPUKAMU ~ OPraHUYECKUX BEIIIECTB. Ilonsarue
o ¢yskunoHanbHOU rpymme. ['omonorus. I'omonornueckue psaapl. CucreMaTrnaeckas
HOMeHKIaTtypa opranmdeckux coeauHennid (IUPAC) u TpuBHalbHbIC Ha3BaHHS
OT/EJIbHBIX MPEICTABUTEIICH.

OcobenHocTn W KJIaccUPUKALUS OpPraHUYEeCKUX peakiuil. OKUCTUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTANbHBIE METOAbl HW3YYEHHsS BEUIECTB W WX MpEeBpallCHUN:
O3HaKOMJIEHUE ¢ 00pa3laMyu OpPTaHUYECKUX BEIIECTB U MaTepuajaMHh Ha UX OCHOBE;
ONBITHl TIO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MpPU HArpeBaHUU (IUIABJICHUE,
oOyrivBaHWEe W TOPEHHUE); KOHCTPYHPOBAHUE MOJCIICH MOJEKYJT OPraHUYEeCKUX
BEILIECTB.

YrieBoaopoasl



Ankanbl. ['omonmornueckuii psin  ankaHoB, oOmas Qopmysa, HOMEHKIATypa
¥ M30MepUs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHME MOJIEKYI alKaHOB, SP°-

rudpuIu3alys aTOMHBIX OopOuTaliel yriepoja, 6-cBia3b. Kondopmepol. duznueckue

CBOMCTBA aJIKAaHOB.
XUMUYECKHE CBOWMCTBA alIKaHOB: PEAKIUM  3aMEIICHUs, W30MEpHU3allni,

ACTUAPUPOBAHNA, HUKIIN3aAllUHU, ITHUPOJIN3a, KPCKHUHIA, T'OPCHUAI. [IpeacraBiaeHue o

MCXaHU3MC DCaKHI/Iﬁ PAAUKAJIBHOI'O 3aMCIIICHU .

Haxosxnenue B nmpupoe. CriocoObl MOTyueHUs U TPUMEHEHUE alIKaHOB.
Huxknoankanel. OOmas ¢opmyna, HoMeHKIaTypa U uzoMepus. OcoOeHHOCTH
CTPOCHHSI U XMMUYECKUX CBOMCTB MaJIbIX (IIMKJIOMPONAH, UKIO0YTaH) U OOBIYHBIX
(IIMKJIOTIEHTAH, IUKJIOTEKCaH) UKI0ATKaHOB. CrOCOOBI MOJIydeHUs U MPUMEHEHUE
[IUKJIOAIKAHOB.
Ankenbl. ['oMonorMueckuid psii  alkeHOB, oOm@as ¢opMmysia, HOMEHKJATYypa.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ AIKEHOB, SP°THOPHIM3AIMS

aTOMHBIX opOuTale yriepoja, 6- U n—cBsi3u. CTpyKTypHasi U reomeTpudeckas (1mc-

TpaHc-) nzoMepusa. Pu3ndeckue CBOMCTBA AIIKEHOB.
XUMHUYECKHE CBOMCTBA: PEAKIUM IPUCOCAWHEHHUS, 3aMEIICHUS B O-IOJIOKCHUE

NpU JBOWHOMW CBSI3M, MOJUMEPU3AMUA U OKUCICHUA. [IpeACcTaBIeHUE O MEXaHU3ME

peakuuu  3JeKTpoduiabHOro  mpucoeauHeHus.  [lpaBuno  MapKoBHUKOBA.

KauecTBeHHbIE peakliuy HA JBOWHYIO CBS3b.
CniocoObl MOJTyYeHHs U TPUMEHEHUE AJIKEHOB.
Ankanuensl. Knaccudukarus ankagueHOB (CONPSOKCHHBIE, W30JUPOBAHHBIC,

KYMYJIMpOBaHHbIC). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHMS M XUMHYECKUX CBOMCTB

CONPSKCHHBIX AUEHOB, 1,2- u 1,4npucoenunenue. [lonumepusanus conpsiKEHHBIX

JTVECHOB. Crioco6b1 MOJTy4YECHUS 151 IIPUMEHECHUE AJIKaJUEHOB.



Anxunbl. ['oMosornueckuil psii  ankuHOB, oOmas ¢opMmysa, HOMEHKIATypa
U U30MEpHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKHHOB, SP-
ruOpuan3anms aTOMHbIX opOuTanel yriaepoaa. dusndeckue cBONCTBA AJIKUHOB.

XuMU4ecKHe CBOMCTBA: peakuuu IPUCOEANHEHNS, JUMEpU3aluu
Y TpUMEpHU3aluH, OKUCIeHHs. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIIMX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEeHHbIE peakliMy Ha TPOMHYIO CBSA3b.

Crioco0bI oTyueHust U IPUMEHEHNE AJIKUHOB.

ApomaTtrueckue yriieBoaopoAbl (apeHbl). I'oMonorudyeckuil psij apeHoB, oOIias
¢dbopMyIia, HOMEHKJIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE

MOJICKYJIbI OeH3ou1a. HDaBI/IJIO ApOMATHUYHOCTH, IIPUMCPBL APOMATHYCCKUX

coenuHeHnr. PU3NYECKHE CBOMCTBA APEHOB.

XUMHYCCKHE CBOMCTBA OCEH30JIa M €ro TI'OMOJIOTOB: PCAKOUN  3aMCHICHUA
B OEH30JILHOM KOJbLOC MW YIJICBOAOPOJHOM paauKaJIC, PCAKIHU IIPUCOCAWHCHUA,

OKHMCJICHHE TOMOJIOTOB OEH30Ja. [IpeacraBaeHUe O  MEXAaHU3ME  PEaKIUM

anekTpoduibHoro 3amemieHus. IlpencraBienne 00 OpPUEHTHUPYIOIIEM JIEHCTBHUH

3aMecTUTelled B OEH30JIbHOM KOJbIE Ha MpUMEpEe AJIKWIbHBIX PaJUKaJoB,
KapOOKCUIIbHOM, THPOKCUIIBHON, aMUHO- U HUTPOTPYIIIbl, aTOMOB I'aJIOT€HOB.

Oco0eHHOCTH XUMHUYECKUX CBOUCTB cTuposa. [lonmumepusanus crupoda.

CnocoObl OTy4YeHHs U TPUMEHEHUE APOMATUUYECKUX YTIIIEBOIOPOIOB.

[Ipuponusiii ra3. IlonytHeie HedTsHble Ta3el. HedTh u e¢ mpoucxoxiaeHue.
KameHnHblii yrosb v MpoIyKThI €0 nmepepaboTKH.

Cmocobbl  mepepaboTku  He(TH:  TEpPEroHKa, KPEeKUHT  (TePMUYECKUH,
KaTaiuTuyeckuii), pudopmuur, nuponus. I[IpoaykTsl mnepepaboTku HePTH, UX
NPUMEHEHNE B IPOMBILIUICHHOCTH U B OBITY.

I'eneTnueckas CBA3b MEXKy Pa3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DNEeKTPOHHOE  CTPOEHHE  TaJOTeHIPOU3BOAHBIX  YIVIEBOJIOPOAOB. Peaknuu

3aMCIICHUA rajorcHa Ha TUAPOKCOrpyIiny, HUTPOI'PVIIILY, OUAaHOI'PYIILY,

amMuHOrpynmny. JIeicTBHE Ha raJlIor€HIPOU3BOJHBIE BOJHOTO Y CIIUPTOBOIO PacTBOpa




HléJ'IOLIH. BBaHMOHCﬁCTBHC AUTAJIOTCHAJIKAHOB C MAarHucM H IITHHKOM. [IonsTHE O

MCTAJJIOOPIaHNYCCKUX COCIMHCHUAX. Hcnonn3oBanue TaJIOTCHIIPONU3BOAHBIX

yTJICBOJIOPOIOB B OBITY, TEXHUKE U TIPU CUHTE3€ OPTaHUICCKUX BEIICCTB.

DKCneprUMEeHTAIbHBIE METO/Ibl U3YUYEHUS BEIIECTB U MX IMPEBPAIICHUI:; U3yUeHHUE
(M3UYECKUX CBOWCTB YIJICBOJOPOJOB (PaCTBOPUMOCTDH), KAaYECTBEHHBIX PEaAKITHIA
yTJICBOJIOPOIOB PA3IMYHBIX KaccoB (0oOecIBeUnBaHUEe OPOMHOW WM MOAHOW BOJEI,
pacTBOpa TepMaHTaHaTa Kajus, B3aWMOJICHCTBHE aIleTWICHA C aMMHAYHBIM
pactBopoM okcuaa cepedpa(l)); kauecTBeHHOE OOHApYKEHHE YIJIepoJia U BOJIOPOJia
B OpraHUYECKHX BEIECTBAX; IOJyYEHUE OJTHIEHAa U HW3YYEHUE €ro CBOWCTB;
o3HakoMJieHHe ¢ Kosurekiusamu «Hedte» m «Yromwsy», ¢ oOpasmamu macTmacc,
Kay4yKOB U PE3UHBI, MOJICJIUPOBAHUE MOJIEKYJT YTJIEBOI0POOB
1 TAJIOTCHITPOU3BOIHBIX YTIIEBOJOPOIOB.
Kuciaopoacoaep:xaiue oprannyeckue coeJuHeHUs1

[IpenenbHble ogHOATOMHBIE cUPTHI. CTpoeHHE MOJEKYJ (Ha MpUMEpEe MeTaHoJa
u sTaHona). ['omonoruueckuii psna, oOmas ¢opMyna, U30Mepusi, HOMEHKJIATypa
n kraccudukanms. DOuznyeckne CBOWCTBA MPEACIBHBIX OJHOATOMHBIX CITHPTOB.
Bonopoansie cBS3u MEX 1y MOJIEKyJIaMHU CIIUPTOB.

XUMHUUYECKHE CBOMCTBA: PEAKIMK 3aMEIIeHUs, JerujapaTaiyd, OKHCIICHUS,
B3aUMOJICCTBHE C  OpPraHMYECKUMH W HCOPTaHWYECKUMU  KHCIIOTaMH.

HDCI[CTaBJICHI/IC O MCXAaHHU3MC DeaKHI/Iﬁ HVKJ'IGOd)I/IJ'IBHOFO 3aMCIICHU. KauecTBeHHas

peakIus Ha OJIHOATOMHBIE CHUPTHI. JIeHCTBHE STaHOJA M METaHOJA HAa OPraHU3M
yenoBeka. CriocoObI MOTyYeHUST ¥ IPUMEHEHHUE OTHOATOMHBIX CITHPTOB.

[Ipocteie »¢upsl, HOMeHKIaTypa u u3oMmepus. OcoOeHHOCTH (PU3UUYECKUX
Y XUMHAYECKUX CBOMCTB.

MHoOroaToMHBIE ~ CIUPTHI —  OTWICHIVIMKOJIL W riaulepuH.  dusmdeckue
1 XUMUYECKHAE CBOWCTBA: PEAKIIMU 3aMCIICHHS, B3aUMOICHCTBUE C OPTaHUYECKHUMH

N HCOPIraHMYCCKUMHU KHUCJIIOTAMH, KAUCCTBCHHAA PCAKIA Ha MHOI'OATOMHBIC CIIMPTBI.



JleiictBue Ha opranu3sM yenoBeka. CrnocoObl TMOJy4YeHUs U MPUMEHEHHE
MHOTOaTOMHBIX CHUPTOB.

®enon. CrpoeHue  MOJIEKYJbl,  B3aUMHOE  BIHUSHUE  THUAPOKCOTPYIIIBI
u OenzosibHOTO sAnpa. Pusmueckue cBoicTBa (eHona. OCOOEHHOCTH XMMUYECKHX
cBoiicTB (enoma. KauectBeHHole peakuun Ha (enon. TokcuuHoCcTh  (heHoua.
Crnioco6bl ostydenust u npumeHenue dpenona. erondopmanbaeruaHas cMoJia.

KapOoHwmnbpHBIC COCTUHEHHS] — albJCTHABl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOW Tpynnbl. ['OMonoruyeckue psapl albJAeTHIOB M KETOHOB, OO0IIas
dbopmyna, u3zoMepus U HOMEHKJIaTypa. Dusnueckue CBONCTBA  albACTHIOB
1 KETOHOB.

XUMHYECKAE CBOWMCTBA aJbJETHUJIOB M KETOHOB: PEAKIHMH MPUCOCIUHEHHS.

[IpeacraBaeHUE O MEXAHU3ME  pPEaKIUM HVKJ'I@Od)I/IJ'IBHOI‘O IIPUCOCANHCHMNS.

OxkuclieHHe albJeTUI0B, KAa4eCTBEHHbIE peakluud Ha anbaeruipl. CrnocoOsbl
ITOJTYyYEHHUSI ¥ IPUMEHEHUE aTbIAETUA0B U KETOHOB.

OAHOOCHOBHBIE TpeaebHbIE KapOOHOBBIE KHUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KHCJIOT. M3omepusi 1 HoMeHKIaTtypa. dusnueckue cBONCTBa
OJIHOOCHOBHBIX TPEJCIbHBIX KapOOHOBBIX KHUCIOT. BOJOpPOIHBIE CBSI3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KHUCIIOT.

XUMHUYECKHE CBOWCTBA: KUCJIOTHBIE CBOWCTBA, PEAKLUs ATEPUPUKAINU, PEAKIIUU
C YYaCTHEM YTJIEBOJOPOIHOIO pajnKaia.

Oco0eHHOCTH CBOMCTB MYPaBbUHOU KUCIIOTHI.

[TonsiTHe O MPON3BOIHBIX KAPOOHOBBIX KUCIOT — CIIOXKHBIX d(hUpax, aHTHAPUIAX,

TAJIOIrCHAHTIUApuaax, aMuaax, HUTpUJiax.

Muoroo0pasue KapOOHOBBIX KHCIOT. (OCOOCHHOCTH CBOWMCTB HEIPEACITBHBIX
Y apOMaTHYECKUX KapOOHOBBIX KHUCIIOT, TUKAPOOHOBBIX KHUCIIOT, THAPOKCUKAPOOHOBBIX
kucioT. [IpeacraBuTenu BeICIIMX KapOOHOBBIX KHCIIOT: CTEAPUHOBAS, TTAIbMUTHHOBAS,

OJICMHOBAas1, JUHOJICBAA, JUHOJICHOBAA KHUCJIOTEI. CriocoOBbI IMOJIYUYCHHUA U IIPUMCHCHHC

KapOOHOBBIX KHCJIOT.



Cnoxubie »¢dupbl. ['omomoruueckuit psa, oOmas  gopmysa, HU30MEpHUs
Y HOMEHKJNaTtypa. PU3WUECKHEe W XMMUYECKHE CBOMCTBA: TUAPOJNA3 B KUCIIOU
U IIETIOYHOM cpee.

Kupel. Ctpoenne, ¢GuU3HYECKHE U XUMHUYECKHE CBOMCTBA JKUPOB: THIAPOJIHU3
B KUCJION U 1ienouHoi cpege. OcCoOOEHHOCTH CBOWMCTB KUPOB, COJIEPIKAIIUX OCTATKU
HETIPEICIIBHBIX )KUPHBIX KACJIOT. JKUpbI B IPpUPOJE.

Mp114 Kak COJIM BBICIIUX KapOOHOBBIX KHCIJIOT, MX MOIoIee AciicTBue. [loHsaTHe

0 cuHTeTHYeCKUX Moroumx cpeacteax (CMCQC).

OO611ast xapakTepUCTUKA YTIIEBOJIOB.

Knaccudukanus yrieBogoB (MOHO-, JU- U MIOJTUCAXAPUIBI).

MoHocaxapuabl:  IJIOKO03a, bpykTO3a, rajaKro3a, pubo3a, JI€30K-
cupubo3a. duznueckue CBONCTBA Y HAXO0XKJICHUE B MPUPOJIE.

®dotocunTe3. OnTuyeckas H30MCPHA. KOJ’IB‘-I&TO-HGHH&H TAYTOMCPHA Ha IIPHUMEPC

MOJICKYJIbI TJIFOKO3bl, IPOCKIIMU Xeyopca, o, B -aHOMCPHI I'NTIOKO3bI.

XUMHUYECKHUE CBOWCTBA IIIFOKO3bI: PEAKIIUU C YYaCTUEM CIIUPTOBBIX U aJIbJCTUIHOU
TPyII, CHOUPTOBOE M MOJIOYHOKHCIOE OpokeHue. [IpuMeHeHue TIIOKO3bI, e¢
3HAYEHHE B KU3HECATECIBHOCTH OPTaHU3MaA.

Hucaxapuapl:  caxaposa, MallbT03a U JIaKTO3a. BoccranasnuBaroiue
Y HEBOCCTAHABJIMBAIOIINE Aucaxapunbl. ['uaponu3 aucaxapunoB. HaxoxnaeHue
B [IPUPOJI€ ¥ IPUMEHEHHUE.

[Tonucaxapuapl: Kpaxmall, TIMKOT€H M Ueur0i03a. CTpOEHHE MaKpOMOJIEKYII
KpaxMaJia, IIMKOreHa U HeJUTI0103bl. DU3NYecKre CBOMCTBA KpaxMaia U LHeJUTI003bI.
XUMHUYECKHE CBOMCTBA Kpaxmaja: THUJIPOJIU3, KauyeCTBEHHAasi PEaKkUus C HOAOM.
XWMHYECKHE CBOMCTBA IEJUTIOJIO3BI: THAPOIN3, TOJy4YeHHE S(PUPOB IEIUTFOIO3bI.
[TonsiTne 06 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TATHBIN IICTK).

OKCIepUMEHTAIbHBIE METOJbl M3Y4Y€HHsS BEIIECTB W MX IPEBpAICHUI:
PacTBOPUMOCTh Pa3JIMYHBIX CHOUPTOB B BOJIC, B3aUMOJEHCTBUE 3TAHOJA C HATPHUEM,

OKHCJICHHE STUJIOBOTO CIIMpPTa B alIbJIETHU]I HAa PACKaJICHHOM MEIHOW MPOBOJIOKE;



OKHCJICHHE JTUJIOBOrO CHUPTa JAUXPOMATOM Kalius (BO3MOXKHO HCHOJIb30BaHHE
BHJICOMATEPHAJIOB); KAUYECTBEHHbIC pEAKIUM Ha albJETUIbl (C TUIPOKCUIIOM
muammuHcepeopa(l) u ruapokcugom meau(ll)); peakius rauepuHa ¢ THAPOKCUIOM
meau(Il); xumudeckue CBOMCTBa pacTBOpa YKCYCHOM KHCIJIOTBI; B3aUMOJIEHCTBHE
pactBopa TioKo3bl ¢ runpokcuaoM Menu(ll); B3aumosneiicTBue Kpaxmaina ¢ UOJOM;
pelIeHre IKCIePUMEHTAIBHBIX 3a/1a4 1Mo TeMaM «CrupThl U heHob». «KapOboHoBbIe
KUCTOThI. ClI0XKHBIE 3()UPBD».

A3oTcoaep:kaniue OpraHu4ecKue CoOeJUHEHHU s

AMHUHBI — OpraHuyeckue Mpou3BoJHbIe aMmuaka. Kriaccudukanuss aMUHOB:
anudaTUIECKUe U apOMaTUYECKHE; NIEPBUYHBIC, BTOpUYHBIE U TpeTuyHbie. CTpoeHHe
MOJIEKYJI, oOmias QopMmyna, U30MepUs, HOMEHKIATypa W (PU3NYECKHE CBOMCTBA.
XHUMHYECKOE  CBOMCTBA  anu(aTUYECKUX  aAMUHOB:  OCHOBHBIE  CBOMCTBA,
ANKWINPOBAHNE, B3aUMOJICHCTBUE MEPBUYHBIX AMUHOB C a30TUCTON KHUCIOTON. Conn
AJTKWJIAMMOHMSL.

AHWINH — TPEJCTAaBUTENb aMUHOB apOMaTHYecKOro psaa. CTpoeHHe aHWINHA.
B3anMHoe BiusiHHEE TPy aTOMOB B MOJIeKyJie aHIMHA. OCOOEHHOCTH XUMUYECKUX
CBOMCTB aHWIMHA. KauecTBEHHbIE peakIiy Ha AaHUJIUH.

CriocoObl monyueHus W TpuMeHeHue anudarnueckux amuHOB. [lomyuenue
aHUJIMHA U3 HUTPOOEH301/1a.

Amunokuciotel. Homenkmatypa u uzomepus. OTaenpHblE NPEACTAaBUTENN O-

AMHMHOKHMCJIOT. TJIMIIMH, aJIaHHH, d)eHI/IJ'IaIIaHI/IH, CCPpHH, TJIyTaMHWHOBAasjA KHCJIOTA,

JIU3UH, TTMCTCHH. Onruueckas Hn3oMEpud  aMHUHOKHUCJIIOT. D-u_ L-aMHMHOKHCJIOTBHL.

dusuyeckre CBONWCTBA AMHUHOKHCIIOT. XMMHUYECKHE CBOWCTBA aAMWHOKHUCIIOT Kak
aM(OTEpHBIX OPraHUYCCKUX COCAUHCHHM, PEaKIus MOJMKOHACHCAIINH, 00pa30BaHKE
MEeNTUAHON CBS3U. buomormyeckoe 3HaueHUE aMHUHOKUCIOT. CUHTE3 W THAPOJIU3

IICIITUAOB.



benku kak mnpupoaHble moauMephl. [lepBuyHas, BTOpUYHAs U  TpEeTUYHAA
CTpyKTypa OenkoB. XHMMHUYECKHE CBOWCTBA OENKOB: THUIAPOJIH3, [EHATypalus,
KauyeCTBEHHbIE pEeaKIIMU Ha OEJIKU.

Ilousatue 00 a30TCoJIEpIKAINX reTEPOLMKINYECKUX COEIMHEHNAX.

HI/IDI/IMI/II[I/IHOBBIG N NIYPHUHOBBLIC OCHOBAHMHA. HVKJIeI/IHOBBIG KHMCJIOTBI. COCTaB,

CTPOCHHUC U OomoJoruyeckas POJIb.

OKCNEPUMEHTAIbHBIC METOAbl HM3YYEHHUS BEIIECTB M HX MPEBPALLICHUI:
pacTBOopeHHE O€NIKOB B BOJE; JIeHATypalus OEIKOB IpU HAarpeBaHUU; I[BETHbHIC
peakIuu Ha OCJIKU; PEIICHUE SKCIIEPUMEHTANIbHBIX 3a7a4 M0 TeMam
«A3oTcojepKale OpraHMdYecKre COeIUHEHUs» U «Pacrmo3HaBaHuMe OpraHUYECKHUX
COCJTMHCHUI.

BbicokomoJieKyIsIpHBIE COeTUHEHUS

OCHOBHBIC TIOHSATHSI XHWMHUHU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IMOJUMEPU3ALNM, CPEIHSS MOJICKYJISpHAS
Macca. OCHOBHBIE METOJIbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHHN —

nmojmMepunsaiusa U IMOJIMKOHACHCAILIUA. HDeI[CTaBJ'ICHI/Ie 0 CTEPECOPECIVIISIPHOCTHU

u H&HMOHGKVHHDHOﬁ CTPYKTYPC ITOJINMCPOB, 3aBUCHMMOCTD CBOMCTB IIOJIMMCPOB OT UX

MOJICKVJIAPHOI'O M HAAMOJICKYJIIDHOT'O CTPOCHUA.

[Tonumepuble  Martepuansl.  IlmacTtmaccel  (MOAMATWIIEH,  MOJIMIPOMHIIEH,
NOJIMBUHWIXJIOPUA,  TOJUCTHPOJ,  HOJUMETHIMETaKpWiaT,  MOJIMKapOOHATHI,
noaudTUIeHTepedTanarT). Y TUiIu3amus u nepepadboTka rmiacThka.

DnacToMepbl: HaTypalbHBIA KaydyK, CUHTETUYECKHE Kaydyku (OyTaJHeHOBBIH,
XJIOPOIPEHOBBIN, H30ITPEHOBBIN) U CUIUKOHBL. Pe3nHa.

BonokHa: HaTypanbHble (XJIOMOK, MIEPCThb, IIEIK), HCKYCCTBEHHBbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpOH U JIaBCaH ).

[TonuMephbl ceUaIbHOTO HAa3HAYCHUS (Ted)J'IOH, KCBJIAP, JJICKTPOIIPOBOAAIINC

IIOJIMMCDPBI, 6HOD33HaraeMI)Ie HOJ'II/IMCDBI).




OKClepUMEHTAJIbHbIE METOJbl M3yYEHUS BEIECTB U MX IpPEBpalllCHUi:
O3HaKOMJIEHHE ¢ o0OpasliaMy MPUPOTHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
KaydyKOB; pELIEHUE OKCIEpUMEHTAIBbHbIX 3a1ad 1o TteMme «Pacmno3HaBanue
IUIACTMACC U BOJIOKOHY.

PacuérHbie 3a1aun

Haxoxnenne MonekyasipHON (hopMyIibl OpraHMUECKOr0 COEIMHEHUS 110 MaCCOBBIM
JOJIIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB; HaX0XKJICHHE MOJIEKYJSIPHOU (POPMYIIbI
OpPraHUYECKOTO COEIMHEHUs MO Macce (00beMy) MPOAYKTOB CrOpaHUs; IO
KOJIMYECTBY BellecTBa (Macce, 00bEMy) MPOAYKTOB pEAKIHUH H/WIA HCXOJHBIX
BEILIECTB; YCTAHOBJIEHUE CTPYKTYPHOU (OpMyJbl OPraHMYECKOro BeEIlIeCTBa Ha
OCHOBE €ro XMMHYECKUX CBOMCTB HWJIM CIHOCOOOB IOJIyYEHUS; ONpEIENICHUE J0JIU
BBIX0/Ia IPOAYKTA PEAKI[UU OT TEOPETUUECKHA BO3MOKHOTO.

MexnpeaMeTHble CBA3H

Peanmu3anuss MeXNpeIMETHBIX CBSA3€M NpPHU H3YYEHHUH OPraHWYECKOM XUMUHU
B 10 kmacce oOCyIIeCTBIsIETCS 4Yepe3 HCIONIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-
HAay4YHbIX TOHATHM, TaK M TMOHATUM, MPUHATHIX B OTHEJIbHBIX MpPEIMETax
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO01Iue ecTecTBEeHHO-HAayYHbIe MOHSTHS: SIBJICHHWE, Hay4HbI (akT, TUMIOTE3a,
TEOpHs, 3aKOH, aHalu3, CHHTE3, Kiaccupukanus, HAOIOJEHUE, HN3MEpPEHUE,
AKCIIEPUMEHT, MOJI€Ib, MOJIETTUPOBAHHUE.

®u3uka: Matepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTETUYECKUI
YPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, (PU3MUYECKHE
BEJIMYMHBI, €AUHUIBI U3MEPEHHUSI, CKOPOCTh, SHEPI'Hs, Macca.

buonorusi:  knerka, opraHu3M, JKocucTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTb, ABTOTPO(QHBIM M TreTepoTpodHBIM THUN NUTaHUS, OpOKEHHE,
dboTocuHTE3, IBIXaHUE, OCIIKH, YTIEBOIbL, )KUPBI, HYKJIIEHHOBBIE KUCIIOTHI, (PEPMEHTHI.

['eorpadus: MIOJIE3HBIE VICKOIIaeMBIE, TOILUIHBO.



TexHonorus: IMHUIICBLIC IIPOAYKTBI, OCHOBBI PALMOHAJIbHOTO IIMTAHUSA, MOIOIIHNC

cpeacrBa, MaTtcpualibl U3 HCKYCCTBCHHBIX 1 CHHTCTHYCCKHUX BOJIOKOH.

11 KJIJACC «OBIHIAAA U HEOPIAHHUYECKAA XUMMUA»
FA30OBBI YPOBEHD
Teopernueckne 0CHOBbI XUMHHU

XUMHYECKU 371eMeHT. AToM. Spo artoma, M30TOIBI. DJIEKTPOHHAs 000JIOYKA.
DHEpreTUYeCKUe YpPOBHHU, MOAYPOBHH. ATOMHBIC OpOWTamu, S-, P-, O-3JEMEHTHI.
OcobeHHOCTH pacnpeeNieHusT JIEKTPOHOB IO OpOUTalIsiM B aTroMax »>JIEMEHTOB
MIEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(UTYpalIUsI aTOMOB.

[Tepunonnueckuit 3akoH u Ilepuonnueckas cucreMa XUMUYeCKux dneMeHToB /1. U.
MengeneeBa. CBd3b NEPUOAUYECKOTO 3akoHa W llepuomnueckord CUCTEMBI
xumudeckux snemeHtoB . M. MenneneeBa ¢ COBPEMEHHOM TEOpPHUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XHMHUYECKHUX DJIEMEHTOB W
00pa3yeMbIX MU MPOCTHIX U CI0KHBIX BEIIECTB MO TPyIIaM U NepruogaM. 3HaueHUe
MIEPUOIMYECKOTO 3aKOHA B PA3BUTUH HAYKH.

Ctpoenue BeliecTBa. XUMUYECKas CBsI3b. BUIbI XUMUYECKOU CBSI3U (KOBAJICHTHAS
HEToJIsipHAsE W TOJIsIpHAasi, WOHHAas, MeTajuindeckas). MexaHu3Mbl 0Opa3oBaHUs
KOBQJIGHTHOM  XUMHUYECKOH CBsi3M  (OOMEHHBI W JIOHOPHO-aKIETTOPHBIN).
Bonoponnas cBs3b. BaleHTHOCTh. DIEKTpOOTpHUIATENLHOCTh. CTENEHb OKHUCIICHHUS.
NoHbI: KAaTUOHBI U AHUOHBL.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHMS. 3aKOH IOCTOSHCTBA
COCTaBa BellecTBA. THUMNBI KPUCTAUNIMYECKUX PEIICTOK. 3aBUCHUMOCTh CBOMCTBA
BEIIIECTB OT THUIA KPUCTAJUTMUECKON PEIICTKH.

[TonsTue o mucnepcHbIx cucTeMax. VICTMHHBIE W KOJUIOWIHBIE PAaCTBOPHI.

MaccoBas TOJIsI BEIIIECTBA B pacTtBope.



Knaccudukanus Heoprannueckux coeanHeHuil. HomeHkIaTypa HEOpraHu4ecKux
BellecTB. ['eHeTnueckas CBSA3b HEOPraHUYECKMX BELIECTB, NPHUHALICKAMNX K
Pa3JIMYHBIM KJIacCaM.

Xumuueckas peakius. Kinaccudukaius XUMHYECKUX PEaklMii B HEOPTaHUYECKOU
Y OPraHMYECKOW XMMHH. 3aKOH COXPAaHEHHUs MAacCChl BEILECTB; 3aKOH COXPAHEHUS U
IPEBPALCHUS SHEPTUU TP XUMUYECKUX PEAKIHUAX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT pas3NuyHbIX (akTopoB. OOpaTtumMbie
peakunu. XHUMHUYECKOe paBHOBecHe. {DaKTOpbl, BIMSAIONIME HAa COCTOSHHUE
xumMudeckoro paBHoBecus. [ Ipunnun Jle [lartense.

OnexTponutuueckas auccounanusa. CuiibHble M cialble 31eKTpoiauTsl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHCIAs, HEWUTpanbHasd, IienodHas. [loHAatne o

BOJOPOJHOM IIOKA3aTCJIC (DH) pPacTBoOpAa. PeaKI_[I/II/I WOHHOTO OOMEHA. FI/IAQOHI/IB

HCOPraHM4YCCKHUX N OPraHn4YCCKMX BCIIICCTB.

OKMCIINTEIFHO-BOCCTAHOBUTEILHBIC PCaKIH. [loHsiTHE 00 QJICKTPOJIN3C

pacIuIaBOB U pacTBOPOB cosier. [ [puMeHenne 3J1eKTposim3a.

OKCHNEpPUMEHTAIIBHBIE  METOJbl H3Y4YEHUs BEUIECTB M WX [PEBpALICHUIL:
neMoHcTpauus Ttabmun «lleproguyeckas cucrema Xumuueckux snemeHtoB ..
MenneneeBay; H3yuyeHUE MOJENEH KPUCTAIMUECKUX pEIICTOK; HaOMI0JeHHEe U
ONMMCaHUE JAEMOHCTPALMOHHBIX M Ja0OpaTOPHBIX OMBITOB (PA3IOXKEHUE MEPOKCHUIA
BOJOPOJia B MPUCYTCTBUU KAaTaJIM3aToOpa, ONpPEAEICHUE CPEbl pACTBOPOB BELIECTB C
MOMOUIbI0 YHUBEPCAJIHLHOTO MHIMWKATOPA, PEakUMh HOHHOTO OOMEHa); MpPOBEICHHE
MpaKkTU4YecKor paboThl «BnusHue pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU

peaKkum.

PacuéTHble 3a1a4un
PacueTsl Mo ypaBHEHUSIM XUMUUYECKUX PEAKIMi, B TOM YHUCJIE TEPMOXUMUUYECKHUE

paC‘—IéTLI, paC‘-IéTLI C HCIIOJBb30BAHHMCM IIOHATHA «MaACCOBasa JOJIA BCIICCTBaA».



Heoprannuyeckast xXuMust

Hemeramel. [lonmoxenne HemeTtauioB B llepmogmueckodl cHCTEME XHUMUYECKUX
anementoB J[.MI. MenneneeBa M OCOOCHHOCTH CTpPOCHHSI aToMoB. Duznueckue
CBOMCTBAa HEMETAJJIOB. AJUIOTPONUS HEMETAUIOB (Ha MpUMEPE KHUCIOPOJa, CEpHI,
dbocdopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BaXXHEHIIMX HEMETa/UIOB (TaJOreHOB, Cephbl, a3oTa,
docdopa, yriepoaa U KpeMHHS) U UX COSAMHEHUHN (OKCHUIOB, KHCIOPOICOICPKAIIIX
KHUCJIOT, BOJOPOJHBIX COCTUHCHUN ).

[IppuMeHeHnEe BaXKHENIIINX HEMETAJIJIOB U KX COCIUHECHUM.

Meramnel.  Ilosoxxenue wmerawioB B llepuonndeckor cHCTEME XUMHYECKHX
sanemeHToB /. M. MengeneeBa. OCOOCHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JIOYEK
atoMoB MeTayuioB. OOmue du3nyeckue cBoiicTBa MeTtayioB. CIlaBbl METaJIIOB.
DJIEKTPOXUMHUYECCKUH PsiJT HAPSHKEHUM METaJIIOB.

XHUMHUYECKHE CBOMCTBA BAKHEHUIINX META/UIOB (HATpUM, KaJlui, KaJbIIMi, MarHHi,
ATIOMHHUH, ITUHK, XPOM, JKEJIe30, MEJIb) U UX COCAUHEHUM.

OO6mue crocoObl mojydeHuss MeTauioB. Mertamnyprus. Koppo3us MeTaios.

Crioco0bl 3a1TUThL OT KOppo3uu. [[puMeHeHre METANIJIOB B OBITY M TEXHHUKE.

DKCIEpUMEHTAIbHBIE METOJIbI U3YUYEHUSI BELIECTB U UX MPEBPAILLCHUI: U3yUeHUE
KoJulekuuu  «MeTtaiel M CIulaBbDY,  O00pa3lioB  HEMETAJIOB;  PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aj7a4; HaOJIOJCHUE U OMNUCAHHUE JEMOHCTPALIUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOJICMCTBUE THUIPOKCHAA AIOMHUHHUS C pPacTBOpaMu

KHCJIOT U H.IGJ'IO‘ICI?I, KauCCTBCHHLIC PCAKIIMHU HAa KATHOHDLI MeTaJ'IJ'IOB).

PacuéTHble 3a1a4un

Pacueétsl Macchl BemiecTBa WIM 00bEMa Ta30B [0 HM3BECTHOMY KOJIUYECTBY
BEII[ECTBAa, Macce WM O0BEMY OJHOTO W3 YYACTBYIOIIUX B PEAKIMHU BEIIECTB;
pacyeThl Macchl (00hEMa, KOJTUYECTBA BEIIECTBA) MIPOIYKTOB PEAKIIMH, €CIIU OJTHO U3

BCIICCTB HUMECT IIPpUMCCH.



XuMuA 4 )KU3Hb

Ponp xumMuuM B 0O0ECHEUEHHHM SKOJIOTUYECKOW, HSHEPreTUYECKOW U IMHUILECBOU
0e30macHOCTH, pa3BUTHM MeIUUUHBL. [loHSATHE O Hay4yHBIX MeTOAaX MO3HAHUSA
BEIIECTB U XUMUYECKUX PEAKIUM.

[IpencraBienuss 00 OOHMIMX HAYYHBIX MNPUHIUIIAX MPOMBIIUICHHOTO MNOJYy4YeHUSs
BOKHEUIIINX BEIIECTB.

UYenoBek B MUpE BEIIECTB U MAaTEPUAJIOB: BaXKHEUIINE CTPOUTEIbHBIE MAaTEpUAIIbI,
KOHCTPYKIIMOHHBIE MAaTE€pHUalbl, KpPacKd, CTEKJIO, KepaMHKa, MaTepualibl JJis
AJIIEKTPOHUKH, HAHOMATEPHUAJIbl, OPTAaHUYECKUE U MUHEPATIbHBIE YA0OPEHHUS.

XuMHSIT W 3J0pPOBBE HYEIOBEKA: MpPaBWJIA HCHOJb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB; MpaBuia OE30MaCHOTO MCIOJIb30BaHUS MPENapaToB OBITOBOM XUMUU B
[IOBCEIHEBHOM KU3HU.

MesknpeaMeTHbIE CBSI3H

Peanuzanus MeXnpeaMETHBIX CBSI3€H MPU HU3YyYEHUU OOIIeH M HEeOpraHuyecKon
xuMud B 11 k1acce ocyIecTBISIETCSl Yepe3 UCIOIb30BaHUE KaK 00X €CTeCTBEHHO-
HAYYHBIX IIOHATHUM, TaK U MOHATHUM, SBIAIOLIMXCS CUCTEMHBIMHU U OTIEJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO6mIre ecTeCTBEHHO-HAYYHBIC TIOHTHS: HAYYHBINA (PaKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHajou3, CHUHTE3, Kiaccu(UKalusi, MNePUOIUYHOCTh, HAOJIOACHUE, IKCICPUMEHT,
MO/JIEJINPOBAHUE, U3MEPEHUE, SBJIICHHUE.

®dusuKa: marepusi, SHEpPrus, macca, aToOM, DJIEKTPOH, MPOTOH, HEWUTPOH, HOH,
W30TOM, PAaJIMOAKTUBHOCTb, MOJIEKYJa, YHEPTE€TUYECKUN YPOBEHb, BELIECTBO, TEJIO,
00BEM, arperaTHOE€ COCTOSIHME BEIIECTBA, (PU3NUYECKHE BEIMYMHBI M €IUHUIBI UX
U3MEpPEHUSI, CKOPOCTb.

buonorus: kierka, opraHusm, 3KocucTeMa, ornocdepa, MakKpo- U1 MUKPOIJIEMEHTHI,
BUTaMUHBI, OOMEH BEIIECTB B OpraHU3MeE.

I'eorpadusa: MuHEpanbl, TOPHBIE IOPOJbI, MOJIC3HBIE HCKOIIAEMbIC, TOILIMBO,

pECYpCHI.



TexHomorust: XuUMHUYECKas IMPOMBINIJIICHHOCTL, MCTAJUIYPIHUA, IIPOU3BOACTBO
CTPOUTCIIbHBIX MAaTCPHAJIOB, CEIbCKOXO03SIMCTBECHHOE IIPON3BOACTBO, IIHUIIICBAA
IMPOMBIINIJICHHOCTD, (bapMaHeBTI/I‘IeCKa}I IMPOMBIIIJIICHHOCTD, IIPOU3BOACTBO
KOCMCTHYCCKUX  IIpCliaparoB, IIPOHU3BOACTBO KOHCTPYKIHWOHHBLIX MATCpPHUAJIOB,

QJICKTPOHHAsS NPOMBIIIJIICHHOCTb, HAHOTCXHOJIOTUU.

11 KJIACC «OBIIASA W HEOPITAHUYECKAS XUMMUA»

YIJYBJIEHHBIN YPOBEHD

Teopernyeckue OCHOBbI XUMHUU
Atom. CocTaB aTOMHBIX fJIep. XUMUYECKUM 3JIeMeHT. M30TOIbI.

KODHVCKVHHDHO-BOJIHOBOI;’I AYaJIN3M, JIBOMCTBEHHAs opupoaa  dJICKTPOHA.

CrpoeHue 3JIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC 4YHCJA. JHEPreTUYECKHUE

YpPOBHH H TOAYpOBHH. AToMHBIC opOutamu. Kriaccudukamuss XUMHYECKHUX
aneMeHToB  (S-,p-,d-,f-amementni). PacmpeneneHne SJIEKTPOHOB 10  aTOMHBIM

opOuTaNIAM; OPUHIMI MWUHUMYMa SHEpruu, npuHuun llaynu, npaBwio XyHIa.

DOneKTpoHHBbIE KOH(UTYypalli aTOMOB 3JIEMEHTOB TMEPBOrO—YETBEPTOrO TEPUOIOB
B OCHOBHOM U BO30YXJICHHOM COCTOSTHUU, DJIEKTPOHHBIE KOH(UTYypaIlui HOHOB.

IloHnsTHE 00 OQHCPIrun HMOHM3aIllH, OHCPIrun CpoaACTBa K 3JICKTPOHY.

DIIEKTPOOTPULIATEIIBHOCTb.

[lepuonnueckuii 3akoH U llepuoguueckass cuUcTeMa XUMHYECKHX 3JIEMEHTOB
. . MengeneeBa. CBsi3b mepuoanydeckoro 3akoHa u lleproanueckoil cucTembl
XUMHUYECKUX  DJIEMEHTOB C  COBPEMEHHOM TEOpUEH  CTPOCHHUSI  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKUX DJIEMEHTOB U 00pa3yeMbIX WMU
MPOCTHIX U CIIOKHBIX BEIIECTB IO TPyINaM U NepruojaM. 3HAYCHUE NEPUOTUUECKOTO
3akoHa /I. 1. MeHpaeneena.

XuMuueckass CBS3b. BuHAbl XMMHUYECKOW CBSI3U: KOBaJICHTHAs, MOHHAas,

MeTajuimueckasi. MexaHu3Mbl 00pa3oBaHUS KOBAJICHTHOW CBSI3U: OOMEHHBIN



Y IOHOPHO-aKIENTOPHBIN. DHeprus u AjmHa cBsizu. [loaspHOCTH, HApPaBIECHHOCTH
U HaAChIIIAEMOCTh KOBaJEHTHOM CBsA3u. KparHele cBs3u. BomoponaHas CBs3b.
MeXMONEKYJIIAPHBIE B3AUMOICUCTBHUS.

BaneHTHOCT, M BaJICHTHBIE BO3MOKHOCTH aTOMOB. FI/I6DI/II[H33LII/I$I ATOMHBIX

opbutaneil. CBsA3b JJIEKTPOHHON CTPYKTYphl MOJEKYJI C HX T'€OMETPUUYECKUM
CTpO€HHEM (Ha MPUMEpPE COETUHEHHI 3JIEMEHTOB BTOPOTO NEPHOIA).
[IpeacraBieHre O KOMIUIEKCHBIX coeAUMHEHHUsX. COCTaB KOMIUIEKCHOTO HOHA:

KOMHHGKCOO6paSOBaTeJII>, JIUTaHBbI. KOODI[I/IHaHI/IOHHOG yncjio.  HomeHknatypa

KOMIUIEKCHBIX COENWHEHWU. 3HAaueHHEe KOMIUIEKCHBIX coenuHenuii. lloHsartue

0 KOODAWHAIIMOHHON XUMHH.

BemectBa ~ MOJIEKYJISIpHOTO M HEMOJIEKYJIIPDHOTO  CTpoeHus.  Twumbl

KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYp) M CBOMCTBA BEIIECTB.

[TonsTie o mucnepcHbIX cucreMax. McruHHble pacTBOpbl. IlpencraBieHue

O KOJIOMAHBIX pPacTBOpax. CriocoOsbl BBIPpAKCHHUA KOHOCHTPAOHUKU PACTBOPOB!

MaccoBasi JOJIsl BELIECTBA B PacTBOpPE, MOJIsIpHAs KOHIEHTpauusa. HacelmeHHbie
Y HEHACBIILIEHHBIE PACTBOPBI, PACTBOPUMOCTE. KpucTammoruaparst.

Knaccudukanus u HOMEHKJIaTypa HEOPraHMYECKUX BEIECTB. |pUBHAIIbHBIE
Ha3BaHUs OTIEIbHBIX MPEICTaBUTENICH HEOPTaHUYECKNUX BELIECTB.

Knaccudukanms XUMHUECKMX peakIMil B HEOPraHMYECKOW M  OpPraHuyYecKou
XUMHUHU. 3aKOH COXPaHEHUS MAacChl BEILECTB; 3aKOH COXPAaHEHMSI U IPEBPAILCHHUS
SHEPIrUUd NPU XUMHUYECKUX peakiusx. TemnoBble 3P(EKTbl XUMHUUYECKUX PEAKLUM.
Tepmoxumuyeckrne ypaBHEHHUS.

CKOpocTh XMMHUYECKOW peaklMH, €¢ 3aBUCHUMOCTb OT Pa3IUYHbIX (PaKTOPOB.
['omoreHHbIe U TeTeporeHHble peakunn. Katanus u karain3aTopsl.

OOpatuMble ¥ HeoOpaTUMbIE peaKlMH. XHMHUYECKoe paBHOBecue. KoHcTaHTa

XUMHWYCCKOI'O PAaBHOBCCHI. (-DaKTOpBI, BIUAIOIIKUC HaA IIOJOXKCHHUC XHMMHYCCKOI'O

paBHOBECHU:A: TCMIICpATypa, AABJIICHUC WM KOHLUCHTPAOHWH BCIICCTB, YUACTBYIOIIHX

B peaxKLuu. [TpuHumn Jle [TaTenpe.



OnexTponutuyeckas nucconuanus. CuibHble U ciladble 37eKTponuThl. CTeneHb

JAucconuranmnu. HMoHHOE IIpOU3BEACHUE BOIEL. Cpeﬂa BOJHBIX paCTBOPOB: KHUCJIOTHA,

HeWTpanbHasl, menoyHas. Bogopoansiit nokazatens (pH) pactBopa. ['unponus comnei.
Peakiiuu nonHoro oomMeHa.

OKUCAUTENBPHO-BOCCTAHOBUTENbHBIE peakuuu. CteneHb okuciaeHus. OKHUCIUTEND
U BOCCTaHOBUTENb. [Ipomecchl OKUCIEHUST ¢ BOCCTAaHOBICHUA. BaxHelue
OKUCJIUTEId U BOCCTaHOBUTENU. MeToj »3JIEKTpOHHOro Oajlanca. OIEKTPOJIU3
pPacTBOPOB M PACILIABOB BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHsS BEIIECTB U HUX [PEBpaALICHUN:
pa3lIOKEHUE TIEPOKCHUIA BOJOPOJA B TMPUCYTCTBUM KaTajau3aTopa; MOJEIHU
KPUCTAUTMYECKUX PEIICTOK; MPOBEJICHUE PEaKIMil MOHHOTO OOMEHA; OMpe/IeIICHHE
cCpedbl PacTBOPOB C TOMOIIBI0O HHAMKATOPOB; HW3YUCHHE BIMSHUS PA3TUYHBIX
(akTOpOB Ha CKOPOCTb XHMMHYECKOM PEaKIMU U TOJOXKEHUE XHUMUYECKOIro
PaBHOBECHSL.

Heoprannyeckast xumus

[Tomoxenne HemeTtawioB B [lepuoguyueckoil CHUCTEME XHMHUYECKUX JJIEMEHTOB
. 1. MenneneeBa U 0COOCHHOCTH CTPOCHHUS HMX aTOMOB. DU3MYECKHE CBOMCTBA
HEMETaJUIOB. AJUIOTPOIMs HEMETA/IOB (Ha TpUMepe Kuciaoponaa, cepbl, (ochopa
U yriiepoja).

Bonmopon. Ilonydenuwe, (¢u3Myeckrue ¢ XUMUYECKHE CBOMCTBA:  pEaKIUU
C METaJUyIlaMH ¥ HEMETAJUIAMHU, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ mapuael. TominBHbIE
BJIEMEHTBL.

lamorensl. HaxoxnmeHue B mpupojie, CHOCOOBI  TMONy4YeHHS,  (HU3UYECKUE
U XMMHUYECKHUE CBOMCTBA. ['asoreHoBoAopobl. BakHeimme KUCIOpOACOAEpKaIIne
COCIMHEHUS TajoreHoB. JlabopaTopHble M MPOMBINIJICHHBIE CIIOCOOBI TOMYyYCHHUS
rajioreHoB. [ [pyMeHeHne rajJoreHoB U X COEAUHEHNM.

Kucnopon, o30oH. JlaGopaTtopHble U NPOMBIIUICHHBIE CIIOCOOBI TOJYYEHUS

KHCJI0pOoJa. dus3nyeckmue U XUMHWYCCKUC CBOMCTBA U MPUMCHCHUC KHcCjaopoaa



1 030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxnaenue B mpupoje, CriocoObl MOMydeHHsI, PU3NIECKue 1 XUMUIECCKUE
cBoiictBa. CepoBoniopo, cynbduasl. Oxcun cepbi(1V), okcua cepwi(VI). Cepnucras
U CepHas KUCIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB CepHO KUCIOTHL. [IpruMmenenune
CEpbI U €€ COCMHEHU M.

A3zot. Haxoxaenue B mpupoe, crnocoObl MoiydeHusl, Pu3ndeckue 1 XUMUIECKUe
cBOMcTBa. AMMUaK, HUTpUAbL. OKCHABI a30Ta. A30TUCTasi U a30THAsI KUCJIOTHI U UX
comu. OcoOeHHOCTH CBOWMCTB a30THOM KHCIOTHL. [IpumeHeHne a3zoTa U €ro
COEIMHEHHI. A30THBIE YJI0OpEHUS.

®ochop. Haxoxnaenue B Ipupoae, CHOCOObI  MOJMy4YeHHUS, (PU3NUECKHUE
u xumuueckue cpoiictBa. Dochunst u dochun. Oxcuabl docdopa, dochopHas

kuciaora u e€ coau. Meradochopras u nupodocdhopHas KuciaoTel, (hochopucras

u__dochopHoBaructas kuciotel. [Ipumenenune dochopa u ero coeguHEHUN.
docdopHbie y1oOpeHusl.

VYraepoa, HaxoXJaeHHWE B Mpupoje. AJIOTpornHble Moaudukanuu. Dusndeckue
U XMMHMUYECKHE CBOMCTBA MPOCTBIX BEIIECTB, 00pa30BaHHBIX yriaepoaoM. Oxcun
yriepona(ll), okcun yrnepona(IV), yronpHas kuciora u €€ coiau. AKTUBUPOBAHHBIN

yrojb, aacopOims. PyinepeHsl, rpadeH, yriaepoaHsle HaHOTPYyOku. [Ipumenenue

MPOCTHIX BEIIECTB, 00pa30BaHHbBIX YIJIEPOIAOM, H €r0 COETUHEHUH.
Kpemunii. Haxoxnaenwe B npupoje, CHnocoObl  NOJNy4YeHHs, (U3HUYECKUE
n xumuyeckue cpoiictBa. Oxcun kpemHus(IV), KpemHHEBas KUCIOTa, CUIMKATHI.
[IpuMeHeHne KpeMHUs U ero coeAMHeHni. CTeKs0, ero MoJiy4eHue, BUIbl CTEKJIA.
ITonoxxenue mertaiioB B llepuoanueckor cHUCTEME XUMHYECKHUX DJIIEMEHTOB.
Oco0EHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YEK AaTOMOB METAJIIOB.

PacnipocTpaHeHre XUMHUYECKUX YJICMEHTOB-METAJIOB B 36MHOM KOpE.

O6mue ¢usnueckue CcBOWCTBA MeTaioB. [IlpuMeHeHue MeTaioB B OBITY
1 TexHuke. CIutaBbl METAILIIOB.

DNEeKTPOXUMHYECKUI psJl HanpspDKeHUH MeTauioB. OOIMe crocoObl MOTyUYeHUs



METAJUIOB: THAPOMETAILTYPIHSI, MMHUPOMETAILTYPrus, eKTpomeramuryprus. llonsatue
0 Koppo3uu MeTauioB. CriocoObl 3alIUThI OT KOPPO3HUU.

O6mass xapakrepuctuka MetamuioB |A-rpynnel  [lepuoanueckoid  cucTeMbl
XUMHUYECKUX 3JieMeHTOB. Hatpuil u kanmii: momyueHue, GuU3NYecKue U XUMHUYECKUE
CBOWCTBA, MPUMEHEHNE MPOCTHIX BEMIECTB U UX COCAUHECHH.

O6mas xapakrepuctuka wmetamioB |IA-rpynnsr  Ilepuoanueckoil  cUCTEMBI
XUMHUYECKUX 3JIEMEHTOB. Maruuii  Kaiblil: mojdydeHue, pu3nieckue U XuMHUIeCKue
CBOMCTBA, NPUMEHEHHUE IPOCTBIX BEIIECTB U MX coeAuHEHUN. JKECTKOCTh BOJBI
U CIIOCOOBI €€ YCTPAHEHHS.

AJNIOMUHUI: TIONy4YeHHE, (PU3NYECKHE U XHUMUYECKUE CBONCTBA, MPUMEHEHHE
MPOCTOrO  BEIIECTBA U €ro  coeAuHeHUW. AmdoTepHble CBOWCTBA OKCHJIA
Y TUJIPOKCUJA AIIFOMUHUS, THIPOKCOKOMIUIEKCHI AJTFOMUHUS.

OO6miast  xapakTepuCTHKa  METAUIOB  MoOouyHbIX  moarpynn  (b-rpymm)
[Iepnonueckoi CUCTEMBI XUMUYECKHUX 3JIEMEHTOB.

du3MUECKUEe M XMMHYECKME CBOMCTBA XpoMa U €ro coeauHeHu. Oxcuubl
u ruapokcunbl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U AUXpoOMaThl, UX
OKHCIIUTENIbHBIE CBOMCTBA. [lomyuenne n npumMeHeHrne xpoma.

du3nyecKkne U XMMUYECKUE CBOMCTBA MapraHia U €ro coequHeHuiu. Baxuenmue
coenunenust mapranua(ll), wmapranua(IV), wapranna(VI) wu  mapranma(VIID).
IlepMaHranar Kanus, €ero OKMCIUTENbHbBIE CBOMCTBA.

duznyeckue W XMMHYECKHE CBOMCTBA JKejieda M ero coeauHeHud. OKCHIEBI,
ruapokcuanl U conu xenesa(ll) uxenesa(lll). Tlomyyenue u npumeHeHue xenesa
Y €ro CIUIABOB.

®u3nyeckue W XMMHYECKHE CBOMCTBA MeaW U e¢ coeauHeHuil. [lomyuenue
Y IPUMEHEHUE MEIN U €¢ COCTMHEHUM.

[{unk: monmydenue, GU3NIECKUE U XUMHUUECKHE CBOMCTBA. AM(OTEpHBIE CBOMCTBA
OKCHJAa Y THAPOKCHUIA LIMHKA, THAPOKCOKOMIUIEKCHI IMHKa. [IpuMeHeHune IMHKa

u €ro COEIMHEHUMN.



DKCNepUMEHTAIBHBIE METOJbl U3YUYEHUS BEIIECTB U MX NPEBPALLECHUN: U3yUCHHE
o0pa30B HEMETAJJIOB; TOpeHHE cephl, Qocdopa, kene3a, MarHusg B KHCIOPOJE;
U3yYEHUE KOJUIEKIUMU «MeTaiibl U CIJIaBb»;  B3aUMOJECHCTBHE  LIEJIOYHBIX
U IIEJIOYHO3EMEJBHBIX  METAJUIOB €  BOJOM  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJEOMATEPHUATIOB); B3aMMOJEHUCTBHE LIMHKA M )KEJIe3a C pacTBOpaMH  KHUCJIOT
U IEJI0YEH; KaUeCTBEHHBIE PEAaKLIMM HA HEOPraHMYECKUE aHUOHBI, KATUOH BOJIOpPOAA
U KaTHOHBl ~ METAJUIOB;  B3aUMOJCHCTBHME THIPOKCHUAOB aJIOMHMHMS W LIMHKA
C pacTBOpamMu KHUCJIOT U IIEJIOYEH; pelIeHre 3KCIEePUMEHTANbHBIX 33Ja4 [0 TeMaM
«l"anorens», «Cepa uee coeguHeHUs», «A30T U pochop H HX COEAHHEHHS»,
«Mertasl IIaBHBIX MOATPYIID», «MeTasibl MOOOYHBIX HOATPYIII.

XuMHUA U KU3Hb

Pounb xumMuu B 06ecrieueHnn yCTOMUMBOTO Pa3BUTHS YEJIOBEUECTBA.

[ToHsiTHE O HAYYHBIX METOAAX O3HAHUS U METO0JIOTMH HAYYHOTO UCCIEIOBAHUS.

Hay4Hble NpUHINIIBI OPraHU3aLUN XUMHYECKOI0 IPON3BOACTBA. IIpoMbInuIeHHBIE
CHOCOOBI TMOJY4YEeHHsI BaXXHEHIIMX BELIECTB (Ha NMpUMEpPE MPOU3BOACTBA aMMHAKa,
CEpHOM KHUCJIOTBHI, MeTaHoJia). IIpoMbIuieHHbIE CHOCOOBI MOJYYEHHS METAIJIOB
U CIUIaBOB. XMMHYECKOE 3arpsi3HEHHE OKPYXKAIoLIEH Cpelbl U €ro IOCIEACTBUS.

[IpoOnema mnepepabOTKH  OTXOJOB Y NOOOYHBIX IPOAVKTOB. PoJb XUMHUH

B 00€CIIEYEHUU dHEPTETUUECKON 0€30MacHOCTH. [[pUHITUTIBI «3ECHON XUMUNY.

XuMus ¥ 310pOBbE YeI0BeKa. JIekapcTBeHHbIe cpencTsa. [IpaBuiia ucnonp3oBanus
JIEKapCTBEHHBIX IIpenapaToB. Poyib XUMHUM B pa3BUTUU MEIULIUHBI.

XvMHSI THINA: OCHOBHBIE KOMIIOHEHTHI, THINEBbIe J00aBku. Ponb xumum
B 00€CTIeUeHNH TTUIIEBOI O€30MaCHOCTH.

Kocmernueckue wu mapdromepHbie cpeactBa. beitoBas xumwms. I[lpaBuiia
0€30MmacHOT0 UCIIOIB30BAHUS MTPENapaToOB OBITOBOM XMMHUHU B TTIOBCETHEBHOM JKU3HHU.

XuMHUsT B CTPOUTEIBCTBE: BAXKHEHIIIME CTPOUTEIbHBIE MaTepuasibl (IEMEHT,
O€TOH).

XuMHsi B CEIbCKOM XO03siiicTBe. OpraHnueckrue W MHUHEpaJbHBIE YJIOOpEHUS.



COBpeMeHHBIe KOHCTPYKIOMOHHBIC MAaTCpHajibl, KpacCKH, CTCKJIIO, KCpaMHKa.

Marepuaisl JUtd DJIeKTPOHUKA. HaHOTEXHOIOTHH.

PacuérHble 3a1a4u

Pacuetpl: Maccel BemiecTBa WM 00BbEMa Ta30B 10 H3BECTHOMY KOJIMYECTBY
BEIIECTBA, MACCEe WJIM 0O0BEMY OFHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB; MACChI
(oOBeMa, KoJIMYeCTBa BEIIECTBA) MPOTYKTOB PEAKIIUHU, €CIIU OJTHO M3 BEIIECTB UMEET
npuMecH; Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTa PEaKIUU, €CIIM OJHO U3
BEILIECTB JaHO B BHUJIE PacTBOpa C OMpPEJEICHHON MacCOBOW J0JIEM pacTBOPECHHOTO
BEIIIECTBA; MAaCCOBOM JI0JIM U MOJIIPHOM KOHIICHTPAIIMK BEIIECTBA B PACTBOPE; 10U
BBIX0/1a MMPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3ZMOKHOTO.

MeknpeaMeTHbIe CBA3U

Peanm3zanus MeXNpeIMETHBIX CBs3EH NMPU H3YYEeHUHM OOIIEeH M HEeOopraHWYeCKOU
xuMud B 11 ki1acce oCcyIlecTBIsETCs Yepe3 UCIOIb30BaHuE KaK OOIUX €CTECTBEHHO-
HAy4YHbIX TIOHSATUM, TaK W TMOHSATHUM, TPUHATBIX B OTACJIBHBIX MPEIMETaX
€CTECTBEHHO-HAYYHOTI'O ITUKJIA.

OOmue ecTecTBEHHO-HAyYHBIC IIOHATHS: SBJICHUE, HAy4HBIM (akT, THUIIOTE3a,
TeOpus, 3aKOH, aHaIW3, CHUHTE3, Kiaccuukamus, MepuoIUYHOCTh, HAOJIOJICHUE,
HW3MEpEeHUE, IKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®dusnka: MaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIIbI, PAIUOAKTUBHOCTb, MOJIEKYJIa, SHEPTreTUYECKUI YPOBEHb, BEIIECTBO, TEO,
00bEM, arperaTHO€ COCTOSIHHME BEIIECTBA, WUJICANIbHBIA ra3, (PM3UYECKUE BEIUYUHBI,
€JIMHUIIBI U3MEPEHUS, CKOPOCTh, DHEPTHS, Macca.

buonorus: kneTka, opraHu3M, 3KocucTeMa, Ouocdepa, Meraboiaus3M, MakKpo-
U MUKPODIJIEMEHTBI, OCJIKH, KUPBI, YTJIEBOJIbI, HYKJICHMHOBBIE KHUCJIOTHI, ()EPMEHTHI,
TOPMOHBI, KpPyTOBOPOT BEILIECTB U MOTOK SHEPTUU B SIKOCUCTEMAX.

I'eorpadmsa: MuHepanabl, TOpHBIC IOPOJbI, IIOJE3HBIE HCKOMAeMbIe, TOILIHUBO,

pECypCHI.

TexHomorusi: XUMHYECKast IMPOMBINIJICHHOCTD, MCTAJIIIypru:, CTPOUTCIIbHBIC



MaTcpHraibl, CEIIbCKOXO03SMCTBECHHOC IMPOU3BOACTBO, NHIICBAA ITPOMBINIJICHHOCTD,
@apMaHGBTquCKaH IMPOMBINIJIICHHOCTD, IMPOU3BOACTBO KOCMCTHYCCKHUX IIPCIIAPATOB,
MMPOU3BOACTBO KOHCTPYKIMOHHBIX MATCPHUAJIOB, OJ3JICKTPOHHAA IMMPOMBIIIICHHOCTD,

HaAHOTCXHOJIOTHH.



3. TEMATHYECKOE IINTAHUPOBAHHUE C YKASAHHEM KOJIMYECTBA AKAJJEMAYECKHAX YACOB, OTBOJAUMbIX HA
OCBOEHME KAK/I0OM TEMbI, 1 BO3MOKHOCTb UCITIOJIb30OBAHUA 110 9TOU TEME 30P 1 I1IOP, KOTOPBIE
ABJIAIOTCA YYEBHO-METOJANYECKUMHU MATEPUAJTAMHA

10 kaacc

Ne HanmenoBanue KonnyecTBo yacos OIEKTPOHHBIE CIIMCOK UTOTOBBIX crocob
n/ paszae Bcer | KOHTpOIBbHBI [IpakTHaecku (upoBbIE) [AHHPYCMBIX OLICHKH
pe3yIBTATOBC YKa3aHUEM HTOTOBBIX
n JIOB, 0 epaboThI epaboThI oOpasoBaTe/ibHbIC 5TAINOB HX (HOPMHPOBAHHS
TUTAHUPYE
TEM pPECYpPChI —
pe3ybTaT
OB
Pa3gen 1. Teoperuveckue ocCHOBBI opranuyeckoii xumuu (3 4)\(94)
1 1.1 TIlpeamer 1(3) 1 bu6muorexa LIOK c(OpMUPOBAHHOCTH [IpakTnue
OpI‘aHI/I‘IGCKOI\/'I https://m.edsoo.ru/7f413b3 HpeHCTaBHeHHﬁI CKas
XUMMH: ed 8 pabota
BO3HUKHOBEHUE, OXHMIHECKO
pa3BUTHE M 3HAYCHUE COCTARILIOMEH
B TIOJYYEHUH HOBBIX .
€CTECTBEHHOHAYYHOM
BEIIECTB u
MATePHAIOB. KapTHHBl MHUpPa, POJIU
1.2 Daexmpontoe XUMHUU ) B TO3HAaHUM
cmpoenue amoma ABJICHUN  IIPUPOJIBI, B
yenepooa: ocHogHoe U popmupoBanuu
8030yoHcOEHHOe MBILIEHUSI U KYJIBTYpPbI
COCMMOAHUA. JIUYHOCTHU
Banenmuuie BJIaJICHHE cUCTEMOM pelenue
603ModHCHOCMU Amoma XUMHUYECKUX 3HaHUH, YIEOHBIX U
yenepooa. KOTOpas BKJIIOYAET: MPAKTHKO-
Xumuueckasn c64a3b 8 OCHOBOIIOJATAFOIIIHE OPHEHTHUP



https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38

OpP2aHUYECKUX HOHATUS OBaHHBIX
COCOUHEHUSIX. 3a1a4;
Tunwvr eubpuousayuu
aAmoMHbIX
opbumareii
yenepooa.
1.3 Mexanuzmol
0bpazosanus
KOBANIEHMHOU C853U
(0bmenHbLIU
O0OHOPHO-
akyenmopHuwiti). Tunwvi c(OPMHUPOBAHHOCT - YCTHBIH
nepexkpuleanus an bYCTaHABJINBATh oI1poc;
NPHHAIEKHOCTD -peleHue
HU3YyUYEHHBIX OPraHUYECKHX y4eOHBIX U
BEILIECTB 0 MX COCTaBy W HPaKTUKO-
CTPOEHHIO OPHUEHTHPO
BaHHBIX
K 3aj1a4;
ONpeneICHHOM
yKIIaccy/Tpyriie

COEIUHEHNI




2.1 Teopus
CTpOCHUS
OpPraHUYECKUX
coenuHeHu A.M.
Bbytneposa, e¢
OCHOBHEIE
[TOJI0KCHUS.
CtpyKTypHBIE
bopmybl
OpraHUYECKUX
BemecTB. I'oMoorus,
HU30MEpHs.
XuMu4decKkas CBSI3b B
OpraHUYECKUX
COCAUHEHMIX —
OJIMHAPHBIE U
KpaTHBIC CBS3H. G-H TT-
cBs3u. JIabopaTopHbIit
OIIBIT. —
MOJIETTUPOBAHU
€MOJIEKYJT
OpPraHUYECKUX
BEIIIECTB.

2.2 Oounapnas,
080UHAS U

MPOUHAsL CE53b.
Cnocobwl paspviea
cesszell 8

MOJNLEKYNax
Op2aHUYeCKUx
seuecms.

Ionamue o
c80000HOM

1(3)

bubmnoreka LIOK
https://m.edsoo.ru/7f413b3

8

c(hopMHUPOBaHHOCTh
yYMEHUS

MIPUMEHSTh
MOJIOKECHHUS

Teopun
CTPOCHHUSI  OPTraHHYECKHX
BeniectB A. M. bytneposa
TUTST

00BsICHEHN
s 3aBHCHMOCTU  CBOMCTB
BEIIECTB OT MX COCTaBa M
CTPOCHHUS;

3aKOH
COXpaHEeHHUs

Macc

BIBEIIECTB;
c(hopMHUPOBaHHOCTH
YMEHUU

XapaKkTepu3oBar
bCOCTaB,

CTpOEHHE,
¢usnyeckue u
XMMHYECKAECBOICTBA

TUTTUYHBIX
MpeicTaBuTeNei
Pa3NUYHBIX

KJIaccoB
OpraHUYECKUX BEILECTB
c(hopMHUPOBaHHOCTH
YMEHUH XapakTepu30BaTh

- YCTHBIN
oI1poc;
-pelieHue
y4eOHBIX
u
IIPAKTHKO
OpPUEHTUD
OBaHHBIX
3az1ay;



https://m.edsoo.ru/7f413b38
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paoukazre,
HyKneoghune

u anexkmpodghure.

2.3 Cmpyxkmyphole
Gdopmynvl




Pa31uUdHbLX 6U008.

ckenemuasi. Buowi usomepuu.

CMPYKMYpHasi,
NPOCMPAHCMBEHHAS.
Onexmponnvie 3¢hghexmul 6
MOJNEKYNax OP2aHU4eCcKUX
coeOuHeHutl
(UHOYKMuUBH®bII U
Me30MepHblll d3hdhekmbl).

COCTaB,
CTpPOCHUE

, ¢dusnueckue u

XHUMUYECKHECBOMCTBA




[IpencraBnenue o
KJIacCU(UKALIUN
OpPraHMYECKUXBEIIECTB.
Howmenxkiarypa
OpPraHUYECKUXCOCTUHEHHM
(cucremaruueckas) u
TPUBHAJIbHBIC Ha3BaHUS
BaKHEUIITNX
pe/ICTAaBUTENICHKIIACCOB
OpPTraHUYECKUX BEIIECTB.

Ocobennocmu u
KAACCUDUKAYUAOP2AHUYECKUX
peaxyuti. OKucaumenbHo-
80CCMAHOBUMENbHBIE
Peaxkyuu 80p2aHu4eckoll
Xumuu.

DKcnepumenmanbHole
MEMOObLUZYYECHUSL BEUYECE
U UX npespawjeHul.
KauecmeeHHoe
0OHapyiceHue yenepooa u
6000p00aA 8 OP2AHUYECKUX
sewjecmeax. Boviuucnenus:
— onpedeneHue
MONEKYIAPHOU hopMY bl
OpP2aHUYECKO20

sewyec
mea

1(3)

bu6mmoteka [IOK
https://m.edsoo.ru/7f413b38

c(hOopMHUPOBaHHOCTh
yMEHHI UCIIOJIb30BaTh
XMMHYECKYI0  CHMBOJIHKY
JUTS

COCTaBJICHH
s MOJICKYJISIPHBIX

17§
CTPYKTYPHBIX
(pa3BepHyTOH,
COKpAIICHHOI)
c(hOpMHUPOBaHHOCTh
yMCHI/Iﬁ yCTaHaBJIUBATb
MIPHHAIICKHOCTh
W3YyYCHHBIX OPTaHHUYECKUX
BEIIECTB 10 UX COCTaBY U
CTPOCHUIO

K
ONpeNIEICHHOMY
KJIaccy/Tpyriie
COeIUHEHNN
c(hOpMHPOBAHHOCTH
YMEHUSI ONPEACISATH BUIBI
XUMUYECKOM  CBA3M B
OpPTraHUYECKUX
COCAMHEHMsIX (OAMHApHBIE
U KpaTHbIE); KOBaJICHTHAS
WUOHHAs CBSI3b, G- U P-
CBA3H, BOJIOPOAHAS CBA3b

- YCTHBIN
OIpOC;
-penieHue
y4eOHbIX
u
MIPAKTHKO-
OpUEHTHP
OBaHHBIX
3ajady;
MUCHbMEHH
BII OIIPOC
(camocros
TeJNbHas
pabora)



https://m.edsoo.ru/7f413b38

no Maccoeovim 00IAM
JleMEHMOoe, GXOOﬂWZ/DC 6
ezococmae.

Paznen 2. YrueBogopoasi (14)\(40)

AJKaHBI: COCTaB U
CTpPOCHHUE,
TOMOJIOTHYECKUH PS/I.
Meran 1 3TaH —
MpOCTEUIINE
MPECTaBUTENN AJTKAHOB:
(hU3UYEeCKre CBOMCTBRA.

Homenxnamypa u usomepus
AnKanos. DneKmponnoe u
nNPOCMPAHCMBEHHOE
CMPOEeHUeMONIEeKYIl ANKAHO8,
sp3- eubpuouszayus
amommuvlx opoumaretl
yenepooa,

o-ce53b. Kongopmepbi.

Jlemoncmpayus:
Duzuyeckueceolcmea
anKanos
(pacmeopumocmy).
Ilpakmuueckas

No 1. Ilonyuenue
Memana uu3yyeHue e2o

paboma

1(3)

bubmmoreka [IOK
https://m.edsoo.ru/7f413b38

c(hopMHUPOBaHHOCTH
yYMEHUS OTIPENIENIATh
BUJBI XHMHUECKON CBSI3H
B OPTaHMUYECKHX
COEIMHEHMSIX
(onuHApHBIE M KpaTHBIE);
KOBaJeHTHas W MOHHas
CBA3b, G- U P- CBsI3W,
BOJIOPOJHAS CBA3b

c(hopMHUPOBaHHOCTH
YMEHUs

MPUMEHS
TBIIOJIOKEHUS

TEeopun
CTPOEHUSI OPraHUYECKUX
BEILIECTB A. M.
Bytneposa JUISt

00BsicHE
HUS 3aBUCUMOCTH

CBOICTB BEILIECTB OT HMX
COCTaBa UCTPOCHUH,

3aKOH
COXpaHEeHHs
mac
CBIBEIIECTB;
c(hopMHUPOBaHHOCTH
YMEHUH

- YCTHBIN
OIIpoc;
-pereHue
y4eOHBIX
u
HPaKTHKO-
OpPHEHTHUD
OBaHHBIX
3ajay;
NHCEMEHH
BII OIIPOC
(camocros
TeJNbHas
paborta)



https://m.edsoo.ru/7f413b38

ceolUCma.

XapaKTepu30B
aTbCOCTAB,

CTpOEHHE,
¢usnueckue u
XMMUYECKHECBOUCTBA

TUTTUYHBIX
MpeACTaBUTENCH
Pa3NUYHBIX

KJIacCOB
OpraHUYECKUX

BeIIeCT
B:




aJIKaHOB

MeraH u 3TaH —
XUMHYECKHE CBONCTBA
(peakiuu 3aMeIeHUus I
TOpEHUs ), HAX0XICHUE B
pupoJIe,

MOJTy4YeHUe U IPUMEHEHHUE.

XHMHUYECKHEe CBOMCTBA
aJIKaHOB:M30MEpHU3aIUH,
JIETUIPUPOBAHHS,
UKJIU3aIU 1, TUPOJIU3a,
KPEKHHIA.

IIpencraBieHue 0
MEXaHM3ME PEeaKINi
pPaaUKaJIbHOTO 3aMEIICHMS.

Luxnoankanvi. Obwas
Gopmyna, Homenkiamypa u
usomepus. Ocobennocmu
CMPOEHUsL U XUMUYECKUX
CBOUCMB MATbIX
(yuxnonponaH, yukniobymat)
U 0ObIYHBIX (YUKTIONEHMAH,
YUKTI02eKCaHm)
yuknoanxkaros. Cnocoowl
HOLYYeHUs U

npumMeHeHue YUKI0AIKAHOB.

1(3)

bu6mmoteka [IOK
https://m.edsoo.ru/7f413b38

c(hopMUPOBAHHOCTH
YMEHUH

XapaKTepr30B
aThCOCTAB,

CTpOCHHE,
(hm3umIecKrue u
XUMUYECKHECBOMCTBA

TUTTUYHBIX
npeAcTaBUTENeH
Pa3IMIHBIX

KJIACCOB
OpraHnYecKux

BEIIIECTB:
aJKaHOB;
c(hOpMHUPOBAHHOCTh
YMEHUS

XapaKTepHU30B
ATbUCTOYHHUKU
YTIIEBOJIOPOTHOTO CHIPhS
c(hopMHUPOBaHHOCTH
YMEHUI BJIAJIETH
cucTeMoil 3HaHUK 00

OCHOBHBIX METOJIax
Hay4H
oro MO3HAaHU,

UCIIOJIB3YEMBIX B XUMHUH
IIpM HU3YYEHUU BEIIECTB
U XUMUYECKUXSIBICHUMN

- YCTHBIN
OIIpoC;
-pelieHue
y4eOHBIX
"
MPAKTHKO-
OpPHUEHTHP
OBaHHBIX
3ajauy;
MUCHbMEHH
BIN OTIIPOC
(camocTost
TeabHas
pabora)



https://m.edsoo.ru/7f413b38

AJIKEHEBI: COCTaB H
CTpOCHUE,
TOMOJIOTHYECKHUI

pan.  OTwieH u
MPOTNMIIEH —
MpOCTEHIINE
MIPEICTaBUTENN
AJIKCHOB:

¢du3nveckue cBoiCTBA.

Ankenvi:
sp?eubpuousayus
amomHuvIx opoumaneti
yenepooa, o- u
TT-C853U.

Buiuucnenus: —

HAXOHCOECHUEMONEK)ISAPHOU
@opmynel opeaHuueckoeo
COeOUHeHUsl noMacce
(06veémy) npodykmos
ceopanusl.

1(3)

bu6mmoreka [IOK
https://m.edsoo.ru/7f413b38

c(hOpMHUPOBaHHOCTh

yMEHUHI BJIAZIETH
CHCTEMOW 3HaHHH 00
OCHOBHBIX METOoIax
Hay4YH
oro MTO3HAHUA,

UCIIOJIB3YEMBIX B XUMHHU
IpU H3yYEHUH BEIIECTB
1 XUMHWYECKUXSIBICHUIN
c(hOpMHUPOBaHHOCTH
YMEHUI IJIaHUPOBATH U
BBINIOJIHATh XUMHUYECKHUH
IKCHEPHUMEHT

- YCTHBIN
OI1poC;
-pelieHue
y4eOHBIX
"
MPAKTHKO-
OpPHUEHTHP
OBaHHBIX
3ajauy;
MUCHbMEHH
BIN OTIIPOC
(camocTost
TeabHas
pabota)

[IpaKTuyec
Kast
pabota



https://m.edsoo.ru/7f413b38

OTWIIEH U NPONUIEH —
XUMUYECKHUE CBOWCTBA
(peakMUIruAPUPOBAHHUS,
raJIor€HUPOBAHMUS,
TUJIpaTaliy, OKUCICHUS U
HOJIMMEPU3ALIH ), IOJTyUYEHUE
U IPUMEHEHHE.
[IpakTuyeckas pabora

Ne 1. ITonyuenue

3TUJIEHA UM3YyYEHHUE €T
CBOWCTB.

Xumuueckue ceoticmea
ANIKeHO8. 3aMeueHUs 8 O
noJ0XCeHue npu

060UHOU CEA3U.
Ilpedcmasnenueo mexanuszme
peaxkyuu

1(3)

bubmuorexa [JOK
https://m.edsoo.ru/7f413b38

c(hOpMHUPOBaHHOCTh
yMEHUHI

XapaKkTepr30B
aThCOCTAB,

CTpOCHHUE,
¢duznueckue n
XUMHYECKUECBONCTBA

TUTTUYHBIX
MpEACTaBUTENEH
Pa3IUYHBIX

KJIaCCOB
OpraHMYECKUX BEIIECTB;
c(hOpMHUPOBaHHOCTh
YMEHUNI

MIPOBOJT
UThBBIUNCIICHUS
YMEHUI BIAAETh
CUCTEMOI

11d

- YCTHBIN
OI1poC;
-penieHue
y4eOHbIX
u
MIPAKTHKO-
OpUEHTHP
OBaHHBIX
3ajady;
MUCHbMEHH
Bl OMPOC
(camocros
TeJNbHas



https://m.edsoo.ru/7f413b38

2JIeKMPOPUIbLHO20 3HaHMH 00  OCHOBHBIX | paboTa)
npUcoeouHeHusl. MeTOoIax -
HAay4YHOI' IMPAKTHUYICC
Tema 6. I'anocennpouzsoonvie Y NO3HaHMsA, | Kasd
y2neeo0opo0os (luac uz 4): HCIIOJIB3YEMBIX B  XHMHUH pabota
Onexmponnoe cmpoenue Opu U3yHYCHUM BCIICCTB M
2a102eHONPOU3BOOHBIX XUMHYECKUXSIBICHUI
V211e6000p000s.
Jemoncmpayus: Quzuueckue
ceoticmea
V211e8000p0008
(pacmeopumocms)
Y271e8000pP0008.
JlaGopaTopHbIii OIIBIT:— C(hOpMHUPOBAHHOCTH - YCTHBIU
MO/JICIIMPOBAHUE MOJICKYT YMEHHUH BIaJETh CUCTEMOH | OIpOC;
YTJI€EBOAOPOAOB U 3HAHUN 00 OCHOBHBIX -peuIcHue
raJIOr€HOIPOU3BOIHBIX MeTozax y4eOHBIX
Brruucnenus no ypaBHEHUIO HAy4YHOT u
XUMUYECKON peakiuu (Macchl, 0 MO3HAHUS, | TPAKTHUKO-
00BEMa, KOJTMYECTBA UCXOAHOTO HCIOJIB3YeMbIX B XHMHH | OPHEHTHD
BEIIIECTBA WJIW MTPOIYKTA IpH M3YYCHUH BEIIECTB W | OBAHHBIX
€aKIIMH 110 U3BECTHBIM Macce XUMHUYECKHUXSIBIICHUH; 3aj1a4;
26Léfay, KOJIMYECTBY OJTHOTO 1/1’3 bubmorexa HOK Cc(OPMHUPOBAHHOCTH ’ - o
1(3) https://m.edso0.ru/7f413b38

HCXOJIHBIX BEIIECTB BJIQJICHUSI MUCbMEHH
WM TIPOJYKTOB PEAKIUM) CHCTEMO BII OIIPOC

A3HaHuit (camocros
Xumuueckue ceoucmea 0 TEJIbHas
AnNKeHog: 3ameweHus 6  o- €CTECTBCHHOHAYIHBIX pabota)
noJ0MCeHUue NPuU 0B0UHOU CE53U. METO/Iax MMO3HAHUS -
IIpeocmasnenue o mexanuzme copMHUPOBAHHOCTH MpaKkTUyuec
peaxyuu YMEHHHA co0mroaaTh Kast
NEKMPOPUNLHO20 npaBuiia nosip3oBanus | paboTa

npucoeouHeHus.

XUMUYECKOM IOCYIOM U



https://m.edsoo.ru/7f413b38

nabopaTopHBIM
o0opyIoBaHUEM




Tema 6. I'anocennpouzsoomvie
Vene6o00po0os (luac uz 4):
Onexmponnoe cmpoeHue
2a102eHONPOU3B0OHBIX
V211e8000p0008.
Lemoncmpayus.: Puzuueckue
c80lCmMEa yeneeo0opooos

(pacmeopumocms)
V211e8000p0008
JlaGopaTopHbIit c(hOpMHUPOBAHHOCTD - YCTHBIU
OIIBIT:— YMEHHI cobmonaTh | Ompoc;
MO/JICTTUPOBAHUE IpaBuiia [10JIb30BaHUs -pelieHue
MOJICKYJI XUMHYECKON TOCyIol w Y4eOHBIX
YTJIEBOJOPOJOB U 71a60paTOPHBIM u
rajoreHONPOU3BOTHBIX 000pyI0BaHHEM MPaKTUKO-
Brrunciienus 1o ypaBHeHHIO c(OpMHPOBAaHHOCTH OPUEHTHUD
XUMHUYECKON PEeaKIun yMEHHMH IUIAaHUPOBATh W OBaHHBIX
(Macchl, 00b¢Ma, KOJTMYECTBA BLINIONHATE  XUMHUYECKHH 3aja4;
HCXOJHOI'OBEIECTBA UIIN JKCIIEPUMEHT -
MPOAYKTA peaKkIuu 110 bubnuoreka [IOK c(hOpMHUPOBAHHOCTD MMUCbMEHH
U3BECTHBIM Macce, 00bEMY, 1(3) https://m.eds00.ru/7f413b38 yMeHuU# I onpoc
KOJINYECTBY OJIHOTO U3 KPUTHYECK (camocros
HCXOJIHBIX BEIIECTB HaHAIN3UPOBATh TeIbHAs
WJIH TIPOJTYKTOB PEAKIIUH) XHMHYECKYIO paboTa)
UHQOpMAITHIO, -
Tema 6. ['anocennpouszgoonvie NOTy4aeMyl0 M3 MpaKkTU4cec
yeneso0opo0os (2 uac us 4): pasHbIX Kas
Peaxyuu 3amewenus HCTOYHUKOB pabora

eanozeHana
2UOPOKCOZpYNny,
HUMPOSPYnny,

YUAHO2PYNNY, AMUHOSDYNNY.



https://m.edsoo.ru/7f413b38

Tema 6. ['anocennpouszgoonvie
Y2neeo0opo0os (3 wac us
4): eticmeue na




2a102eHNPOU3BOOHbLE
800H020U
CRUPMOoB020
pacmeopa wenouu.
Bzaumooeiicmeue
0U2AN02eHANKAHOE C
MazHuem

Ankanuensl. byraauen-
1,3 umetunOyraaueH-
1,3: cTpoenue.

Ankaouenwvi: u301UPOBAHHYIE,
KYMYAUPOBAHHbIE.
OcobenHocmusNeKmpoHHO20
CMPOEHUsL U XUMUYECKUX
CBOUCME CONPSINCEHHBIX
OUEHO8,

1,2- u 1,4npucoedunenue.

Cnocobwbl nonyuenus u
npumeHenue
AKAOUEHO8.

1(3)

bubmmoteka [IOK
https://m.edsoo.ru/7f413b38

ChopmupoBaHHOCTH
yYMEHHI COOTF0IaTh
mpaBmiIa

3KOJIOTHYECK
UIIEJIeCO00Pa3HOTrO
MOBEJACHUSI B OBITY ©
TPYJIOBOH NEATETLHOCTH B
IEJISIX COXPAHEHHS CBOETO
370pOBbsl U OKpYKarolen
IIPUPOIHOU Cpebl
c(hopMHUPOBaHHOCTH
YMEHUH BIIAJETh CUCTEMOM
3HaHUH 00  OCHOBHBIX
METOIaxX

Hay4YHOT

0 MTO3HAHU,
UCTIONB3yeMBIX B XHMHU
MPH W3YYCHUU BEIIECTB U
XUMHUYCCKHUX
SIBIICHUH

- YCTHBIU
OIIpoC;
-pemeHne
y4eOHBIX
"
MPAaKTHUKO-
OpPHUEHTHUD
OBaHHBIX
3ajau;
MUCbMEHH
BII OIIPOC
(camocros
TeJbHas
paborta)



https://m.edsoo.ru/7f413b38

c(OpPMUPOBAHHOCTD - YCTHBIN
yMEHUHI OIIPOC;
POBOJL -pereHue
. UThBBIYUCIICHHS nd y4eOHBIX
AJKagueHsl: BaXKHENIIINE u
XUMHYECKHE CBOWCTBA
(peakuusAnoNMMEpPU3aLUN) HPAKTHKO®
I_I[)OJ'I YeHUE CI/IHTIG)TI/I‘ICCKOi"O buomnorexa LIOK OpHEHTHD
y https://m.edso0.ru/7f413b38 OBAaHHBIX
KayudyKa U PEe3HHBI.
. 3ajay;
JlabopaTOpHBIii OIIBIT:
— O3HAKOMJICHHUE C
MUCHbMEHH
obOpasuamu .
BIi OTIPOC
IacTMacc,
(camocTost
Kay4JyKOB U PE3UHBI.
TeJbHAs
pabota)
c(hopMHUPOBaHHOCTH - YCTHBIN
Tema 6. I'anocennpous3soomvie YMCHHH Ompoc;
Y2neeo0opo0os (4 uac u3z POBOJL -petieHue
4): Honsmue o UTbBBIYHCIICHHUS nq y4eOHBIX
MEManioopeaHUyecKux c(hOPMUPOBAHHOCTH u
COCOUHEHUSIX. YMEHHI BIAJETh | TPAKTHUKO-
Hcnonvsosanue bubmorexa LIOK cHCTEMOW 3HAaHHH 00 | OpPHUEHTHP
2A7102eHNPOU3BOOHBIX 6 1(3) https://m.edsoo.ru/7f413b38 OCHOBHBIX MeTOJax | OBAaHHBIX
OvImy, mexHuKe u 6 Hay4YH 3aj1ay;
XUMUYECKOM CUHmEe3e. OTOTO3HAHHUSI -
c(hOpPMHUPOBAHHOCTH MUChMEHH
Boviuucnenus: onpeoenenue YMEHUH IUIAHUPOBAaTh M | BIA OMPOC
001UBbIX00A NPOOYKMA BBINOJIHATL XUMUYECKUH | (CamMoCTOs
peakyuu om 9KCIEPUMEHT TeJbHas
meopemuiecKku paborta)

BO3MOIHCHO2O.



https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38

AJIKMHBI: COCTaB U
0COOEHHOCTUCTPOEHHMUS,
TOMOJIOTHYECKUHN PSIII.
AnernneH —
MPOCTEUILNN
MPEeJICTaBUTEND
QJIKHHOB: COCTaB,
CTpOEHHE,

¢u3nveckre cBoiCTBA.

OnekmponHroe u
nPOCMPAHCMBEHHOe
CMpOeHUeMOeK) L

ANKUHO8, Sp- 2ubpuoU3aYuUs
amoMHbIX opbumannei
yenepooa.

Xumuueckue ceoticmea:
oumepuzayuu u
mpumepu3ayu, OKUCIEHUSL.
Kucnomuuie ceoticmsa
ANKUHOB, UMEIOUUX
KOHYEBYI0 MPOUHYIO CBA3b.
Kauecmeennvie peaxyuu: Ha
MPOUHYIO CBA3b,
83aumooeticmsue ayemuiend
C AMMUAYHBIM PACMBOPOM
oxcudacepedpa(l).

Ipaxmuyeckas paboma Ne 3.

UOﬂyquue ayemuieHa
Uu usyderue eco CBOLICMS.

1(3)

bu6mmoteka [IOK
https://m.edsoo.ru/7f413b38

c(hOopMHUPOBaHHOCTh
YMEHUH IUIAaHUpPOBaTh U
BBINIOJHATh ~ XUMHYECKUH
9KCIIEPUMEHT
c(hopMHUPOBaHHOCTh
YMEHUHI

KPHUTHYECK
MaHAIN3UPOBATh
XUMHYECKYIO
nH(pOpMAITHIO,
NoJy4aeMylo U3

Pa3HBIX
HCTOYHHKOB
c(hopMHUPOBaHHOCTH
YMEHHH COOTFOIaTh
paBHiIa

9KOJIOTHYECK
UI1eJ1eCO00pa3HOTo
noBe/eHHss B OBITY W
TPYJIOBOW JIESTENFHOCTH B
HEJSIX COXPAHEHUsS] CBOETO
3I0POBbSI M OKPYIKAIOIICH
HPUPOHOM CpeIIbl

- YCTHBIN
OI1poC;
-pelieHue
y4eOHBIX
"
MPAKTHKO-
OpPHUEHTHP
OBaHHBIX
3ajauy;
MUCHbMEHH
BIN OTIIPOC
(camocTost
TeabHas
pabota)

IIpaKTHYeC
Kast
pabota



https://m.edsoo.ru/7f413b38

AueruneH:

XUMUYec
KHECBOMCTBA (peakuuu
THJIpUPOBAHUS,
raJIoreHUPOBaHMUSI,
rUApaTalu,ropeHus),

MOJIYYCHHEC U IPUMCHCHUC.

1(3)

bu6nmoreka [JOK
https://m.edsoo.ru/7f413b38

c(hOpMHUPOBaHHOCTh
yMEHUHI

IPOBOJT
WTHBBIYUCIICHUS 11d
c(hOpMHUPOBaHHOCTh
YMEHUHI

XapaKTepr30B
aThCOCTAB,

CTpOCHUE,
(hnsnueckue u
XUMHYECKHUECBONCTBA

THUTTUYHBIX
MpEACTaBUTENEH
Pa3IUYHBIX

KJIacCOB
OpPraHMYECKUX BEIICCTB
c(hOpMHUPOBAHHOCTh
YMEHUNI
XapaKTepr30BaTh COCTAB,

CTpOeH
ue,  (uznYecKue u
XUMHUECKUE

CBOMCTBA

- YCTHBIN
OI1poC;
-pelieHue
y4eOHBIX
"
MPAKTHKO-
OpPHUEHTHP
OBaHHBIX
3ajauy;
MUCHbMEHH
BIN OTIIPOC
(camocTost
TeabHas
pabota)



https://m.edsoo.ru/7f413b38

Apenbl. benzoi: cocras,
cTpoeHue, pusndeckue u
XUMHYECKHE CBOMCTBA
(peakiuurajioreHupOBaHUS
Y HUTPOBAHMS),
MOJTyYeHUE UIIPUMEHEHHE.

Ilpasuno
apoMamuyHoc

MU, APUMEPbL APOMAMUYECKUX
coedunenuii. JlabopamopHulii
onvim: Mooenuposanue
MONEKYIapOMAMUYECKUX
1271e8000P0008.
IIpedcmasnenue o mexanuzme
peakyutl 91eKmpoPuibHo2o

3ameuleHuA.

1(3)

bubnuorexa [JOK
https://m.edsoo.ru/7f413b38

c(hOpMHUPOBaHHOCTh
yMEHUHI
XapaKTepU30BaTh COCTAB,

CTpOeH
ue, (uzmueckue u
XUMHYECKUECBONCTBA
c(hOpMHUPOBaHHOCTh
YMCHHS

XapaKTepU30B

ATBUCTOYHUKU
YTJIEBOJOPOTHOTO CHIPhS
c(hopMHUPOBaHHOCTH
yMEHUHI BJIAZIETH
CHUCTEeMON 3HaHWUH 00
OCHOBHBIX METOAaxX

Hay4H
oro MO3HAHMS,
UCTIOJIb3YEMBIX B XUMHH
NpY U3Y4YCHUU

- YCTHBIN
OIpOC;
-penieHue
y4eOHbIX
u
MIPAKTHKO-
OpUEHTHP
OBaHHBIX
3ajady;
MUCHbMEHH
BII OIIPOC
(camocros
TeJNbHas
pabora)



https://m.edsoo.ru/7f413b38

Buiuucnenus: — BCIICCTB U NpaKkTU4ec

ycmanosnenue XUMHYECKHX Kast

CMPYKmMypHoll SIBICHUI pabora

dopmynvi

0p2aHU4ecKo20

eeujecmea Ha OCHOGe

eco XUMUYECKUX

CBOUCM8 UNU CNOCOD08

NOJYYeHUsL.

Tomnyomn: cocras, cTpoeHue, chOopMUPOBaHHOCTH - YCTHBIN

busnveckrne 1 XUMHIECKUE YMEHUiA BIAJICTh | OIIPOC;

CBOMCTBA (peakiuu CUCTeMOW 3HaHHH 00 -penieHue

TAJOr€HUPOBAHUS U OCHOBHBIX MeTodax Y4eOHBIX

HUTPOBAHMS), HOTYYCHHE U Hay4YH u

IpPUMEHEHHE. oro TNO3HAHHA, | IIPAKTHKO-

TOKCI/ILIHOCTB apeHOB. HCIIOJIb3YEMBIX B XUMHU OpI/IeHTI/Ip
[P HM3YYCHHH BELIECTB | OBAHHBIX

IIpeocmasnenue 06 ) Bu6muorexa LIOK ¥ XUMHYECKHXSIBIICHHI 3ajauy;

opueHmIPYOW eI deiemet | 1 (3 s/ edsoo /71413038 | SPoPMPOSaIIOCT: S

OeH301bHOM KobYe Ha POBOJL BII OTIPOC

npumepe anKulbHbIX UThBBIYHMCIICHHS ngd (camocTos

PAouKanos, KapooKculbHol, copMHpPOBaHHOCTB TeIbHAast

2UOPOKCUNILHOU, AMUHO- U YMEHHS paborta)

HUMpOSPYNnvl, AMomo8 XapaKTepu30B

2ajl0CerH06. ATbUCTOYHUKHN

Xumuueckue ceoticmea
OeH3011a U e20 20MONI0208.
OKUCTIeHUE 20MON0208
benzona.

YIJII€BOAOPOIHOIO ChIPbS



https://m.edsoo.ru/7f413b38

I'eneTnueckas
CBSI3b
YIJIEBOAOPOIOB,
MPUHAIISKAINX K
pa3IM4YHBIMKIIACCaM

Cnocobul nonyuenus
apomamu4eckux
O0OUHOCIMUXUMUYECKUX
C80UCME CIUpPOIA.
Honumepusayus
cmupora.

Buvruucnenus: — ycmanosnenue
CMPYKMYPHOU hopMy bl
OpP2aHUYeCcKo20 8euecmad Ha
0CHOBE €20

XUMUYECKUX CBOUCNE
unucnocobos

NOJY4eHUsl.

1(3)

bu6mmoreka [IOK
https://m.edsoo.ru/7f413b38

c(hOpMHUPOBaHHOCTh
yMEHUHI
TIPOBOJT

UTHBBIYHUCIICHUS 1q
c(hOpMHUPOBaHHOCTh
YMEHUS

XapaKTepu3oB
ATBHCTOYHUKU
YTJIEBOJOPOTHOTO CHIPhS
c(hOpMHUPOBaHHOCTH
YMEHUS OTIPENIENIATh
BHJIbl XUMHYECKOU CBSI3U
B OPraHHUYECKUX
COECIMHEHUSIX

- YCTHBIN
OI1poC;
-pelieHue
y4eOHBIX
"
MPAKTHKO-
OpPHUEHTHP
OBaHHBIX
3ajauy;
MUCHbMEHH
BIN OTIIPOC
(camocTost
TeabHas
pabota)



https://m.edsoo.ru/7f413b38

[Ipupoanble  UCTOYHHUKHU

yrieBoaopoaoB. [Ipupoaubrit

ra3u IONYyTHbIC
He(TsIHBIETA3HI.

T'enemuyeckas c6a3b
MeHCOYPasIUUHbIMU
Kaiaccamu yeneeo0opooos.

T'enemuyeckas c6:3b
MeHCOYPazIUUHbIMU
Ka1accamu y2neeo0opooos.

1(3)

bu6mmoreka [IOK
https://m.edsoo.ru/7f413b38

c(hOpMHUPOBaHHOCTh
yMEHUHI

XapaKTepr30B
aThCOCTAB,

CTpOCHUE,
¢duznueckue n
XHUMUYECKHECBOWCTBA

TUTTUYHBIX
MpEACTaBUTENEH
Ppa3IMYHBIX

KJIacCOB
OpPTraHUYECKHUX BEIECTB
c(hOpMHUPOBaHHOCTh
yMEHUHI

XapaKTepr30B
aThCOCTAB,

CTpOCHUE,
(husnueckue u
XUMHYECKHECBONCTBA

THUITUYHBIX
MpeJCTaBUTENEH
Pa3IMYHBIX

KJIacCcoB
OpPTraHUYECKHX BEIECTB

- YCTHBIN
OI1poC;
-pelieHue
y4eOHBIX
"
MPAKTHKO-
OpPHUEHTHP
OBaHHBIX
3ajauy;
MUCHbMEHH
BIN OTIIPOC
(camocTost
TeabHas
pabota)



https://m.edsoo.ru/7f413b38

ITponykTel nEepepaboTKU
He(PTH,UX IPUMEHEHHE B
IIPOMBIIIICHHOCTH U B
obITy. KamenHsIii yrois u
IPOAYKTBIETO
nepepadoTKH.
JemoHCTpanus: —
KOJUIEKIIMH

«HedTe» 1

«YTO0IB».

Boruucnenus: —
onpeoeneHueMoNeKyIAPHOLL
dopmynsi
KUCTIOPOOOCOOepIHCaAUecO
Op2aHUYecKo20 eujecmea
10 MACCOBbIM OOJIAM
9N1EeMEHMO8,BX00AUUX 8 €20
cocmae; no macce
(00vemy) npodykmoes
C20paHUsl, NO KOIUYECMB)

1(3)

bubmmoteka [IOK
https://m.edsoo.ru/7f413b38

ChopmupoBaHHOCTH
yYMEHHI COOTF0IaTh
paBuIIa

9KOJIOTHYECK
UIIEJIeCO00Pa3HOTrO
MOBEJACHUSI B OBITY ©
TPYJIOBOM NEATEIBHOCTH B
TEITAX

- YCTHBIU
OIIpoC;
-pemeHne
y4eOHBIX
"
MPAaKTHUKO-
OpPHUEHTHUD
OBaHHBIX
3ajau;
MUCbMEHH
BII OIIPOC
(camocros
TeJbHas
paborta)



https://m.edsoo.ru/7f413b38

seujecmea (macce, 06vemy)
NPOOYKMO8 pearyuu u/uiu
UCXOOHBIX elecma.




Ypox 0606wenus
mMamepuanamemoi.

[IpenenbHble OIHOATOMHBIE
crupThl. METaHOoII U 3TAaHOII:
cTpoeHue, pusnueckue u
XMMHYECKHUE CBOMCTBA
(peakMuC aKTUBHBIMU
MeTaJlJIaMH,
raJIOT€HOBOIOPOAAMH,
ropeHue), IpUMEHEHHE.
Bonoponusie cBs3u
MEX1yMOJIEKYJIaMH
CIIUPTOB.

[elicTBue MeTaHoJIa U
9TaHOJIaHA OPTaHU3M
YeJloBeKa.

JlaGopaTopHBbI€ OIBITHI: —
TOpPEHHE CIIUPTOB; —
OKHCJIEHHEITaHOJIa
okcuaoM menu(Il).

Ilpeoenvrule
0OHOAMOMHBIECRUPMbL.

1(3)

bu6mmoreka [IOK
https://m.edsoo.ru/7f413b38

c¢(hopMHUPOBaHHOCTh
YMEHUH
BBISIBIISATD
XapaKTepHbIC TPU3HAKH
TMOHSATHUH,
yCTaHABIIUBAThH ux
B3aUMOCBSI
3b,MCTIOIB30BAThH
COOTBETCTBYIOIIIHE
MOHATHSA  TIPH
OIHCAHHH
COCTaBa, CTPOCHUSI
OpraHHYECKUX
COCTMHCHUINBIIAICHUE
CHUCTE
MOt
XUMUYECKUX
3HAHWM,
KOoTOpast
BKJTIOYA
€T:0CHOBOIIOJIATAIOIITHE

Hu

- YCTHBIU
OIIpoC;
-pemeHne
y4eOHBIX
"
MPAaKTHUKO-
OpPHUEHTHUD
OBaHHBIX
3ajau;
MUCbMEHH
BII OIIPOC
(camocros
TeJbHas
paborta)

MpaKTHYeC
Kast
pabota



https://m.edsoo.ru/7f413b38

uszomepus,
Kaaccuguxayus.
Quszuueckuecsocmsea
ANIKAHOJI08.
Jlemoncmpayus:

IIOHATHA




PACmEopuMOoCns
Cnupmo8 8 800e.
Cnocobvl  nonyuenus u
npuMeHenue
0OHOAMOMHBIXCNUPMOS.

Xumuueckue ceoticmea
Ankanonos :0ecudpamayui,
OKUCTeHUS,

gzaumooelicm
8uUec OpeaHu4ecKumMu u
Heop2anuyecKuMu
kucromamu. Ilpedcmasnenue
0 MexaHuzme
peaxkyull HyKieo@duibHo2o
3ameueHus.




MHoOroaromMHsie CIIMPTHI.
OTUJIEHIIIMKOIIb U
[JIALIEPUH: CTPOEHHUE,
dusnueckue u
XMMHYECKHE CBOMCTBA
(B3aumMojieficTBUE CO
LIEJIOYHBIMHY METaJIaMHU,
KaueCTBEHHAsl peakLus Ha
MHOTI'0QTOMHBIE CIIUPTBHI).
[eiicTBue Ha Opranusm
yenoseka. [Ipumenenue
IJIALEPUHA U
STUJICHTJIUKOJISL.
JlaGopaTopHBbI€ OIBITHI: —
B3aUMOJICUCTBUE
[JIALIEPUHA CTUIPOKCUIOM
meau(Il).

Mnozoamomuble

cnup
mwl.: 63aUMOOelicmeaue
C OpeaHuyecKuMu u
HeopeaHuyecKumu
KUCIOMamu.

1(3)

bubmuorexa [JOK
https://m.edsoo.ru/7f413b38

BJIaJICHHUE
CHUCTEM
o
XUMHYECKUX
3HAHUM,
KoTOpas
BKJIIOYA

€T:0CHOBOIIOJIATaI0II1e
TIOHATHUS
c¢(hopMHUPOBaHHOCTH
YMEHUH

BBISIBIISITH
XapaKTepHBIE MPU3HAKU
TOHSATHUH,
yCTaHABIIUBAThH ux

B3aUMOCBSI
3b,MCIIOJIB30BAThH
COOTBETCTBYIOIIIHE
MOHATHUSL  TIPH

OTTUCAHUH
COCTaBa, CTPOCHHUS
OpTraHUYIECKUX
COEIUHEHNI
c(hopMHUPOBaHHOCTH
YMEHUU
yCTaHABJIMB

aTBIIPUHAICKHOCTD
M3Y4YEHHBIX
OpraHUYeCKUX

- YCTHBIN
OI1poC;
-penieHue
y4eOHbIX
u
MIPAKTHKO-
OpUEHTHP
OBaHHBIX
3ajady;
MUCHbMEHH
BIN OTIIPOC
(camocTost
TeabHas
pabota)

IIpaKTUYeC
Kast
pabota



https://m.edsoo.ru/7f413b38

BCHICCTB IO HUX COCTaBY

Ilpocmole UCTPOCHUIO

aghup
bl, HOMEHKIamypa  uuzomepyl K
Ocobennocmu ONPENIETIEHHOMY
GuzuvecKux uxuMuU4ecKux KJIacCy/rpymre
ceoticme. COCTUHEHHIA
®DeHo: cTpoeHue c(hOopMUPOBAHHOCTh - YCTHBI
MOJICKYJTBI,(PU3HIECKHUE U YMEHHH  yCTaHaBIMBaTh | OIPOC;
XUMHUYECKHE TPUHAICKHOCTD -penieHue
cBolicTBa. TOKCUYHOCTD M3YYEHHBIX OPTraHUYECKUX Y4eOHBIX
denona.llpumenenue BEIIECTB [0 MX COCTaBY U | W
¢deHona. CTPOCHHIO MPAKTHKO-
Brruncnenus OpPUEHTHP
— I10 YpaBHEHUIO K OBaHHBIX
XUMHYECKONUpeaKIuu OIPEIEIEHHOMY 3ajauy;
(Macchl, 00bEMa, bubnmorexa [IOK KJIaccy/rpyrine -
KOJINYECTBA HCXOIHOTO 1(3) https://m.edsoo.ru/7f413b38 COeIMHEHNi MUCHMEHH
BEILIECTBA UJIN NIPOLYKTA c(hOpMHUPOBAHHOCTD BII OIIPOC
PEaKIUu MO U3BECTHBIM yMeHuU# UCronb30BaTh | (CaMOCTOS
Macce, 00bEMY, KOJTHYECTBY XAMHYECKYI0 ~ CHMBOJIMKY | TeEJIbHas
OJIHOTO M3UCXOTHBIX | pabota)
BEIICCTB WIIH COCTaBJIEHU -
MPOIYKTOBPEAKIINN ). Pl MOJIEKYJIAPHBIX | IPaKTHUYeC

u Kast

Denon: g3aumHoe  GIUAHUE CTPYKTYPHBIX pabota
2UOPOKCOZPYNNbL U c(hOpMHPOBAHHOCTH

beH301bHo2050pA.

YMCHHA OIPCACIATh BUJbI



https://m.edsoo.ru/7f413b38

XUMHYECKOHU

CBsA3HU

B

Ocobennocmu

XUMUYECKUX CBOLICE d)eHOJZa.

Kauecmeennvie peaxyuu
Haghero.

OpTraHUYECKUX
COETMHEHUSIX




DenongopmanvoecudHas cmoa.

Ipaxmuyeckas paboma
Ne 4 Pewenue
IKCNEPUMEHMATILHBIX 3A0aY NO
meme « Cnupmul u gheHonvly.

Anbaerusibl U KETOHBL.
dopmManbaerua, aneTaabIerui:
cTpoeHue, pusndeckue u
XMMHYECKHUE CBOMCTBA
(peakuMUOKUCICHHUS U
BOCCTAHOBJICHUS,
Ka4eCTBEHHbIE PEaKIINHN).
JlaGopaTopHbIE OTIBITHI:
— OKHCJICHHE aJIbJIETUI0B
aMMHUAYHbIM pacTBOPOM
okcunacepedpa(l) n
TUAPOKCUIOM

meau(Il).

InekmponHoe
cmpoeHue
KapOOHUILHOU 2PYNnbl.
Tomonocuueckue

PAObL
anboecudos U KemoHos:
usomepusl.

1(3)

bu6mmoreka [IOK
https://m.edsoo.ru/7f413b38

c¢(hopMHUPOBaHHOCTh
YMEHUH

XapaKTepru3oB
aTbCOCTAaB,

CTpOEHHE,
¢dusnueckue u
XUMHUYECKHUECBOICTBA

THUMTUYHBIX
HpEACTABUTEIICH
Pa3IMYHBIX

KJIacCOB
OpraHUYECKUX BEUICCTB
c¢(hopMHUPOBAHHOCTH
YMEHHS

XapaKTepu30B
AThUCTOYHHUKH
YTIIEBOJIOPOJTHOTO CHIPHS
c(hopMHUPOBaHHOCTH
YMEHUMN BIJIA/IETH
CHCTEeMOW 3HaHUMl 00
OCHOBHBIX MeTOJ1aX

- YCTHBIU
OIIpoC;
-pemeHne
y4eOHBIX
"
MPAaKTHUKO-
OpPHUEHTHUD
OBaHHBIX
3ajau;
MUCbMEHH
BII OIIPOC
(camocros
TeJbHas
paborta)

MpaKTHYeC
Kast
pabota



https://m.edsoo.ru/7f413b38

[pedcmasnenue o mexanuszme
peaxyuil
HYKAE0DUNLHO20

Hay4H
oro MIO3HAHUA,
UCTIONB3YEMBIX B XUMHH
MIpU H3YYEHHU BEIIECTB
1 XUMHYECKHUXSIBICHUH




NPUCOCOUHCHUA AlIb0e2U)08.

dopmanbaeruu,
areTaabJACTU I IOTyYeHUE U
MIpUMEHEHUE.
AneToH: CTPOCHHE,
dbuznyeckue "
XUMHYECKHE CBOMCTBA
(PEaKIMUOKHUCIICHUS U
BOCCTAHOBJICHUS),
MMOJYYCHHE U IPUMEHEHUE,

Bviuucnenusa: —
onpeoeieHue
MONEKYIAPHOU hopMY bl
Op2aHUYEeCcK020 6ewecmea
1O MACCOBLIM OOJIAM
9/1EMEHMOB,8X00AUUX 8
€20 cocmas; no macce
(006wemy) npodykmog
c2opamusl; NO KOaIUuecmasy
sewecmea (macce,
00bemy) npooyKkmos

1(3)

bubmmoteka [IOK
https://m.edsoo.ru/7f413b38

c(hOpMHUPOBaHHOCTh
YMEHUI BJIaJIETh
cucTeMoil 3HaHUR 00
OCHOBHBIX MeTOoJax
HayJH
oro [IO3HAHMS,

UCIOJIb3YEMBIX B XUMHH
IpU U3yYEeHUM BEIICCTB
U XUMUYCCKUXIBJICHHU
c(hOpMHUPOBAHHOCTh
YMEHUNI
TIPOBO/T

UTHBBIYUCIICHUS 1
c(hopMHUPOBaHHOCTH
YMEHUH

XapaKTepru3oB
aTbCOCTAaB,

CTpOCHHE,
¢buzndeckue u
XHMHYECKUECBONCTBA

THUITUYHBIX

- YCTHBIU
OIIpoC;
-pemeHne
y4eOHBIX
"
MPAaKTHUKO-
OpPHUEHTHUD
OBaHHBIX
3ajau;
MUCbMEHH
BII OIIPOC
(camocros
TeJbHas
paborta)



https://m.edsoo.ru/7f413b38

peaxyuu u/unu UcXoOHbIX

sewecmes;, —
ycmauognenue
CMPYKMYPHOU hopMYbl
Op2aHU4ecKo20
eewecmaa Ha OCHo8e e20

MPEACTaBUTENEHU
Pa3IUYHBIX

KJIaCCOB
OPraHUYECKHX BEILECTB




XUMUYECKUX CEOUCME

UIUCnoco606
NOLYYEHUS.
Ypox 0606wenus
Mamepuaniamemsi.
OIHOOCHOBHEIE copMHUPOBaHHOCTH - YCTHBIU
npeaenbHbIeKapOOHOBBIC YMEHHUI OIIpoC;
KHCJIOTBI. XapaKTEPU30B -peleHue
MypaBbuHas 1 aThCOCTaB, y4eOHBIX
YKCYCHASIKUCIIOTHI: CTpOECHHE, u
CTpPOCHHUE, ¢busnueckue u MIPAaKTUKO-
buznyecKrue 1 XUMUYECKHe XUMHYECKHECBONCTBA OpPUEHTHP
CBOICTBa (CBOMCTBA, 00IIHE THUNAYHBIX OBaHHBIX
JUISKJIacca KUCTIOT). Tpe/ICTaBUTENeH 3ajau;
IMpaktuueckas pabora Ne 2. bubmmotexa [IOK PasIMYHBIX -
CBoiiCTBa pacTBOPAYKCYCHON 1(3) https://m.edsoo.ru/7f413b38 KJIaCCOB MUCbMEHH
KHCJIOTHI. OPraHUYECKHUX BEIIECTB BI OTIPOC
c(hOPMHUPOBAHHOCTH (camocros
Ocobennocmu yMEHUI TeIbHAs
CMPOEHUAMONEK) T IPOBOJI paborta)
Kap50H06blx HUTBBBIYUCIICHUA ngqg -
Kkuciom. Mzomepus  u c(hOpMHPOBAHHOCTH MpaKTH4eC
HOMeHKIamypa. YMEHHUH Kas
Booopoonviecsesaszu meacoy cobmona | pabora
MoaeKynamu Tb

Kap60H06blx Kucaomi.

ImpaBuJia TIOJIB30BaHUs



https://m.edsoo.ru/7f413b38

XUMHUYECKOH Mocyaol |

OonoocHosHble npedenbHble
KapOOHOBble KUCIOMbL:
peakyuuc yiacmuem
V2l1e8000P0OH020 PAOUKAA.

nabopaTopHBIM
00opyI0BaHUEM




MypaBbHHAs U YKCyCHasI
KHUCIIOTHI: peaxius
TepUPUKALINH,

MOJIYUYCHHUEC UTIPUMCHCHUC.

Ocobennocmu ceoticms
MYDABbUHOU KUCTIOMbI.
MHnoeoobpazue
KapOOHOBLIXKUCTIOM.
Ilpeocmasumenu

8bICULUX
KapOOHOBbIX  KUCTIOM.!
nanbMUMUHOBasl,
JIUHONe8Asl, TUHONIeHO8AS
KUCTIOMb.

Ocobennocmu

ceoticme
HenpeoeibHbIX

U apomamudeckKux
KapOOHOBLIX KUCIOM,
OUKapOOHOBBIX KUCTIOM,
2UOPOKCUKAPOOHOBBIX
KUCIOM.

1(3)

bubmnoreka LIOK
https://m.edsoo.ru/7f413b38

c(hOpMHUPOBaHHOCTh
yMEHUHI

coOmrona

Th
IIpaBUjIa  IOJb30BAHUS
XUMUYECKON MOCyaod U
abopaTOPHEIM
o0opymoBaHHEM
c(hopMHUPOBaHHOCTH
YMEHUI BJIAJIETH
cUcTeMOW 3HaHWK 00

OCHOBHBIX METOJ1ax
Hay4YH
oro MMO3HAHUS,

HCIIONIB3YEMBIX B XUMHH
IIPH U3YyYEHUH BEIIECTB
1 XUMAYECKUXIBICHUI
c(hOpMHPOBAaHHOCTH
YMEHUNI

IIPOBOJ
UTbBBIYUCIICHUS

11d

- YCTHBIN
OIpOC;
-pereHue
y4eOHBIX
"
MPAKTHKO-
OpPHUEHTHP
OBaHHBIX
3ajay;
KOHTPOJITb
Hast
pabora



https://m.edsoo.ru/7f413b38

CreapuHOBasi M OJICUHOBAS
KHUCJIOTHI KaK
MPEJCTaBUTENN BBICIIHX
KapOOHOBBIX KUCIOT.MbLIa
KaK COJIU BBICIIINX
KapOOHOBBIX KHCIIOT,

UX MOIOIIIEE JICHCTBUE.

ITonsTue o
CHHTETUYECKUX
MOOIIINX

cpeacTBa
X

[TonsiTHE O MPON3BOIHBIX
KapOOHOBBIX KUCIIOT —
CIIO’KHBIX d(Upax,

AHTUAPpUIAX,
TaAJIOIrCHAHTMAPHUAAX,

1(3)

bu6muoreka [JOK
https://m.edsoo.ru/7f413b38

c(hOpMHUPOBaHHOCTh

yMEHUHI

TIPOBO/T
UTHBBIYMCIICHUS 11
c(hOpMHUPOBaHHOCTh
YMEHUHI BJIAJIETH
CHCTEMOW 3HaHHK 00
OCHOBHBIX METOJ1ax

Hay4YH

oro MMO3HAHUS,

UCIIOJIB3YEMBIX B XUMHUH
IIPY W3YYEHUU BEILECTB
U XUMHUYECKUXSIBICHUM

- YCTHBIN
OI1poC;
-penieHue
y4eOHbIX
u
MIPAKTHKO-
OpUEHTHP
OBaHHBIX
3ajady;
MUCHbMEHH
Bl OMPOC
(camocros
TeJbHas



https://m.edsoo.ru/7f413b38

aMujaax, HUTpuJjiax.

pabora)

CnoxHble 3¢upsI
KaK IPOU3BOHbIC
KapOOHOBBIX KHCIIOT.
I'maponus CinoxkHbIX

3¢upoB.

Cnoorcnvie 2¢pupei.
T'omonoeuueckuii psio,
obwasgpopmyna,
uzomepus u
HOMeHKIamypa.

IIpaxmuueckas paboma

No 5. Pewenue
9IKCNEPUMEHMANbHBIX 3A0a4
no meme «Kapbonoswvie
KUCII0Mbl. Crooicrvle

aghupuly.

1(3)

bubmmoreka [IOK
https://m.edsoo.ru/7f413b38

c(hOpMHUPOBaHHOCTh
YMEHUH BIIaJIETh CUCTEMOM
3HaHUA 00  OCHOBHBIX
MeTo/1ax
HaY4YHOT

0 MO3HAHMS,
UCIOJb3yeMbIX B XHMHUHU
Opyd M3YYCHUH BELIECTB U
XUMHUYECKUXABICHUN
c(hOpMHUPOBAHHOCTh
YMEHHH cobmroaarth
npaBuIa MOJIb30BaHUS
XUMUYECKOM IOCYIOM U
nabopaTopHbIM
o0opyoBaHUEM
c(hopMHUPOBaHHOCTH
YMEHUH

KPUTHYECK
MaHATN3UPOBATh
XUMUYECKYFO
UHOpMAITHIO,

- YCTHBIU
OIIpoC;
-pemeHne
y4eOHBIX
"
MPAaKTHUKO-
OpPHUEHTHUD
OBaHHBIX
3ajau;
MUCbMEHH
BII OIIPOC
(camocros
TeJbHas
paborta)

KOHTPOJIb
Has
pabota

MMPpaKTU4ICC



https://m.edsoo.ru/7f413b38

noJIydacMyr0 M3 Ppa3HbIX
HCTOYHUKOB




Kas

pabota
Kupsl. ['maponus C(hOpMHUPOBAHHOCTD - YCTHBIU
xupoB.IIpumenenne YMEHHUI OIIpoC;
KHPOB. KPUTUYECK -peleHue
Buonornveckas posb KHPOB. MaHAIM3UPOBAThH y4eOHBIX
Beruucnenus: — o XUMHYECKYIO u
YpaBHEHHIOXUMUIECKOH uHbopMAIHIO, MPAaKTHUKO-
peakuuu (Macchl, 00beMa, MOIy4aeMyl0 U3 OpPUEHTHP
KOJINYECTBA HCXOHOTO pasHbIX OBaHHBIX
BEIIECTBA MJIU NMPOIYKTa MCTOYHHUKOB 3ajau;
peakmuu 10 H3BECTHBIM bubnmoreka [IOK c()OpPMUPOBAHHOCTh -
Macce, 00bEMY, KOTUIECTBY 1(3) https://m.edso0.ru/7f413b38 YMEHHMH I[UIAHHpPOBaTh © | THCHMEHH
OJHOTO U3 HCXOIOHBIX BBIIIOJIHATh  XUMHUYECKHUHA BII OIIPOC
BEIIIECTB WJIU MPOTYKTOB IKCIIEPUMEHT (camocros
peaKIum). c(hOpMHPOBAaHHOCTH TEAbHas

YMEHHH BIIETh CUCTEMOM | padoTa)

Kupwi: cmpoenue, 3HaHWH 00  OCHOBHBIX | -
Quzuueckuecsolicmaa. MeTOo/1ax KOHTPOJITb
Ocobennocmu ceoticme HayYHOT Has
ACUPOB, COOePIAHCAUUX ) no3HaHus, | pabora

0CMAmKU HeNnpeoenbHbIX
arcupHvIx Kuciom.Kupwi 6

HCIIOJIB3YEMBIX B XHMHUH
IIpyu U3Yy4YCHUHN BCIUICCTB H



https://m.edsoo.ru/7f413b38

npupooe.

Koumponvnasa paboma:

XHUMUYCCKUXSIBIICHUN




«Kucnopoocooeporcawy
ueopeaHuyecKue
COCOUHEHUSLY.

VYTaeBojpl: COCTaB,
KJIaCCU(UKAIIHS

YTJIEBOJIOB

(MOHO-, M- ¥ TIOJIMCAaXapU/Ibl).

Onmuyeckas uzomepusi.

Monocaxapuovl:
2anakmo3sa,pu6o3a, 0e30K-
cupubosa.

Dusuueckue ceolcmea  UHAX(
Jlabopamopnuiii
onvim:
Bzaumooeticmeue
PAacmeopa 2noKo3ul ¢
2UOPOKCUOOM
meou(ll).

1(3)

bu6mmoreka [IOK
https://m.edsoo.ru/7f413b38

c(hOpMHUPOBAHHOCTh
YMEHUI BJIaJICTh
CHUCTEMOH 3HaHHH 00
OCHOBHBIX MeToaax
HayJH
oro [TO3HAHMSI,

UCIIOJIb3YEMbIX B XHMHUU
IpH M3yYEHUH BEIICCTB
U XUMUYECKUXIBJICHHU
c(hOpMHUPOBAHHOCTh
YMEHUNI

POBOJ
UTHBBIYMCIICHUS TQ
c(hopMHUPOBaHHOCTH
YMEHHUH

cobmroma
Th

npaBWia  TOJIb30BAHUS
XUMUYECKOH mocylon u
n1a0opaTopHBIM

06opyIoBaHHEM

- YCTHBIU
OIIpoC;
-pemeHne
y4eOHBIX
"
MPAaKTHUKO-
OpPHUEHTHUD
OBaHHBIX
3ajau;
MUCbMEHH
BII OIIPOC
(camocros
TeJbHas
paborta)

MpaKTH4eC
Kad
pabora



https://m.edsoo.ru/7f413b38

Caxapoza —
MPEJICTaBUTEIb
JUCaxapuioB, TUAPOIIN3,
HaXOXXJICHHUE B TIPUPOJIC U
MIPUMCHCHHE.

Jucaxapuowi:
ManbmMo3a uLaKmo3sd.

Xumuueckue ceoticmea
YeNn0N03bl: 2UOPOIU3,
noayyerue 3Qpupos
yeantonoswvl. [lonamue 0o
UCKYCCMBEHHBIX 80JIOKHAX
(6uckosa, ayemamHvliuenx).

1(3)

bubnuorexa [JOK
https://m.edsoo.ru/7f413b38

c(hOpMHUPOBaHHOCTh
yMEHUHI

cobmroma
Th

IIpaBUIa  IOJb30BaHUA
XUMUYECKON MOCyaod U
abopaTOPHEIM
o0opymoBaHHEM
c(hopMHUPOBaHHOCTH
YMEHUI BJIAJICTh
cUcTeMOW 3HaHWK 00

OCHOBHBIX MeToJIax
Hay4YH
oro MMO3HAHUS,

HCHONb3YEMBbIX B XUMHUH
[P HM3YYECHUH BEILECTB
1 XUMHUYECKUXSIBICHUI

- YCTHBIN
OI1poC;
-pelieHue
y4eOHBIX
"
MPAKTHKO-
OpPHUEHTHP
OBaHHBIX
3ajauy;
MUCHbMEHH
BIN OTIIPOC
(camocTost
TeabHas
pabota)



https://m.edsoo.ru/7f413b38

Awmunbl. MeTHiIaMHH U
AQHMJIMH:COCTAaB,
CTpoeHue, Gu3nIecKue u
XUMHYECKHE CBOMCTBA

(ropenue,B3auMO/ICICTBHE C

BOJIOM M KUCIIOTAMH).

Knaccugpurayus

amun
08:anugamuueckue u
apomamueckue;

nepeuurble, 6Mopuvrbsle

u mpemuyHole. AMUHbL:
usomepus. Cnocoowi
NOLYYEeHUs U NPUMEHEHUE
anugamuyeckux amuHos.
Tonyuenue anununa
UBHUMPODOEH304.

1(3)

bu6nmoreka [JOK
https://m.edsoo.ru/7f413b38

c(hOpMHUPOBaHHOCTh

yMEHUHI BJIAZIETH
CHCTEMOW 3HaHHH 00
OCHOBHBIX METOoIax
Hay4YH
oro MTO3HAHUA,

UCIIOJIb3YEMbIX B XUMUHU
IpU HM3YYCHHUH BEIICCTB
U XUMHUYCCKUXSIBICHUI
c(hOpMHUPOBaHHOCTH
yMEHUHI

MIPOBO/T
UTHBBIYHUCIICHUS 1q
c(hOpMHUPOBAHHOCTh
YMEHUN
XapaKTepHU30BaTh COCTAB,

CTpOCH
ue, (uznueckue u
XUMHYCCKHE  CBOMCTBaA

THIIAYH
BIX

IIPEICTABUTEIIEH

- YCTHBIN
OI1poC;
-penieHue
y4eOHbIX
u
MIPAKTHKO-
OpUEHTHP
OBaHHBIX
3ajady;
MUCHbMEHH
BIN OTIIPOC
(camocTost
TeabHas
pabota)



https://m.edsoo.ru/7f413b38

Bzaumnoe GUAHUE Ppa3ITHYHbIX
2PYNNAmomos 6 MOJIeKyie KIac
AHUTUHA. COBOPTaHUYECKUX

BEILIECTB
AMMUHOKHUCTIOTBI c(hopMUPOBAHHOCTD - YCTHBIU

Ka YMCHHI OTIpoc;

K aM(poOTepHbIe XapaKTepu30B -pereHue
OpTraHNYEecKue aThCOCTAB, y4eOHBIX
COEIMHEHMUSL. CTpOCHHE, u
dusnyeckue u busndeckue u MIPAaKTUKO-
XMMHYECKHE CBOWCTBA XUMHYECKHECBONCTBA OpPHUEHTHUD
aMUHOKHCIIOT (Ha THIHYHBIX OBaHHBIX
npUMepe TIULIHA). HpeaCTaBUTENeH 3ajau;
buonornueckoe bubmmotexa [IOK Pa3IMYHbIX -
3HaYEHUE aMUHOKHUCIIOT. 1(3) https://m.edsoo.ru/7f413b38 KJ1aCCOB MUCbMEHH
[TenTuae!. OpraHUYECKUX BEIECTB BII OIIPOC

c(OPMHUPOBAHHOCTH (camocros
Homenknamypa u yMeHuii TeJbHas
usomepus. Omoenvuvie HPOBOJ paborta)
npeocmagumen o.- UTHBBIYHCIICHHS 1q
AMUHOKUCTIOM. 2TUYUH, chopMHUPOBaHHOCTD
ANaHUH, heHUNANAHUH, CEPUH, yMEHuUii
2NYMAMUHOBAS KUCTIOMA, cobimoza

JUSUH, YUCMEUH.
Onmuyeckas usomepusl

Tb

ImpaBuiia ITOJIB30BAaHUA



https://m.edsoo.ru/7f413b38

amurnokucaom. D- XUMHYECKOH MOCYH0H U

u L-amunoxucromer. 71a00paTOPHBIM
o0opyaoBaHUEM

Peaxyus

NOJIUKOHOEHCAayul,

obpazosanue nenmuoHou




ceasu. [{emoncmpayus:
Pacmeopenue 6enxos 6 ooe.

benku Kak
MIPUPOIHBIE
BBICOKOMOJIEKYJISIPHbBIE
COCIUHCHHS.

Ilonamue 06 azomcodeparcauyux
2emepoYuKIU4ecKux
coeounenusx. Ilupumuounogole
U NYpUHOBble OCHOBANUS.
Hyxneunosbvie kuciomuwl:
cocmas,

cmpoeHue u 6uonocuiecKas
pob.

Ipaxmuueckasn paboma
Ne 6. Pewenue
IKCNEePUMEHMATIbHBIX 340a4

omeme
«A3zomcooeporcawue
Op2aHu4ecKue COeOUHEeHUsL.

1(3)

bu6nuoreka [JOK
https://m.edsoo.ru/7f413b38

c(hOpMHUPOBAHHOCTh
YMEHUNI

cobmroma
Th
mpaBujia  IOJIb30BAHUS
XUMUYECKON TOCYAOH U
n1ab60paTOPHBIM
obopynoBaHuEM
c(hopMHUPOBaHHOCTH
YMEHHH TUIAHUPOBATh U
BBITIOJTHITh XUMHYECKUH
JKCIIEPUMEHT
c(hopMHUPOBaHHOCTH
yMEHUM BJIAJIETH
CUCTEeMOW 3HaHHU 00
OCHOBHBIX MeTOJ1aX

Hay4YH

oro TIO3HAHHUS,
UCIIOJIb3YEMBbIX B XUMHUHU
MIpU U3YUYEHHUU BEIIECTB
1 XUMUYECKUXIBJICHHU

- YCTHBIU
OIIpoC;
-pemeHne
y4eOHBIX
"
MPAaKTHUKO-
OpPHUEHTHUD
OBaHHBIX
3ajau;
MUCbMEHH
BII OIIPOC
(camocros
TeJbHas
paborta)

MpaKTH4eC
Kad
pabora



https://m.edsoo.ru/7f413b38

OcHOBHBIE MOHATHUS
XUMHUHU
BBICOKOMOJICKYJISIPHBIX
COCTUHEHUN:
MOHOMED, MOJINMED,
CTPYKTYpPHOE 3BEHO,
CTENEHb
MOJIMMEPH3AIIHIH,
CPEIHSASIMOJICKYJIISIPHAS
Macca.

Ilpeocmasnenue 0
cmepeopezyisApHOCmU U
HAOMONEKYIAPHOU
CMPYKMYPEnoiumepos,
3a8UCUMOCMb CEOUCME
NOAUMEPOB OM UX
MONEKYIAPHOO U
HAOMONEKYNAPHOLO
cmpoenus. [lemoncmpayust
006pa3yos pesunoi.
Buoeogpacmenm
«Bynkanuzayus pe3uHul».

Ipaxmuueckas
pabo
ma
Ne 6. Pewenue
IKCHEPUMEHMATILHBIX 3A0aY
nomeme «Azomcoodeporcawue
op2aHuiecKue COeOUHeHUs.

1(3)

bubmnoreka LIOK
https://m.edsoo.ru/7f413b38

c(hOpMHUPOBaHHOCTh

yMEHUHI BJIAJIETH
CHCTEMOW 3HaHHH 00
OCHOBHBIX METOJ1ax
Hay4YH
oro MTO3HAHUS,

UCIIOJIB3YEMBIX B XUMHHU
Opyd W3yYEeHHH BEUICCTB
Y XUMHYECKHX IBIICHUH
c(hOpMHUPOBaHHOCTH
yMEHUHI

TIPOBOJT
WTHBBIYUCIICHUS
c(hOpMHUPOBAHHOCTh
YMEHUN

XapaKTepr30B
aThCOCTAB,

CTpOCHHUE,
¢duznveckue u
XUMUYECKHECBOWCTBA

THUITUYHBIX
IIpeICTaBUTENIEH
Pa3IMYHBIX

KJIaCCOB
OpPTraHUYECKHX BEIECTB

1d

- YCTHBIN
OI1poC;
-pelieHue
y4eOHBIX
"
MPAKTHKO-
OpPHUEHTHP
OBaHHBIX
3ajauy;
MUCHbMEHH
BIN OTIIPOC
(camocTost
TeabHas
pabota)

IIpaKTHYeC
Kast
pabota



https://m.edsoo.ru/7f413b38

[TnactMaccel (MOMUATHIIEH,
HOJIUIIPOIUJIEH,
MOJIMBUHUIXJIOPHI,
MOJIUCTUPOIT).
HarypanbHblii u
CHUHTETHUYECKUE KayUyKH
(OyTagreHOBBIH,
XJIOPOIIPEHOBBIN U
U30MPEHOBBIN). BonokHa:
HaTypaJbHble  (XJIOMOK,
mepcTb,  MENK),
HCKYCCTBEHHbIE (all€TaTHOE
BOJIOKHO, BUCK032)

ILmactmaccer:
MOJIMMETHIIMETaKpUIIaT,
NOJI-KapOOHATHI,
nonudTHIEeHTepedTanar.
Yummzanusa u
nepepaboTKanIacTHKa.
D1acTOMEPHI: CUITUKOHBI.

[IpakTnueckas pabora Ne

Pemienne OKCIICPUMCHTAJIbHBIX

3a/1a4 10 TEME

«Pacno3naBanuengacTMacc u

BOJIOKOH))

1(3)

bubmuorexa [JOK
https://m.edsoo.ru/7f413b38

c(hOpMHUPOBaHHOCTh
yMEHUHI

XapaKTepH30B
aTbCOCTaB,

CTpOCHHE,
¢duznueckue n
XHUMUYECKHECBOWCTBA

THITUYHBIX
IIpeICTaBUTENIEH
Ppa3IMYHBIX

KJIacCOB
OpPTraHUYECKHUX BEIECTB
c(hOpMHUPOBaHHOCTh
YMEHHS

XapaKTepH30B
aTbUCTOYHHUKU
YTJIEBOJIOPOTHOTO CHIPBS

- YCTHBIN
OI1poC;
-pelieHue
y4eOHBIX
"
MPAKTHKO-
OpPHUEHTHP
OBaHHBIX
3ajauy;
MUCHbMEHH
BIN OTIIPOC
(camocTost
TeabHas
pabota)

IIpaKTHYeC
Kast
pabota
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Hrtorosas KOHTpoOJIbHAS
paboraza kypc 10
Kitacca

[ToBTopenue. ['enernueckas
CBS3b MEXKIY

pa3IMYHBIMU KJIacCaMu
OPraHUYECKUX COCTUHEHUMN

IToBropenue. Beruncnenus:
—onpeeneHue
MOJIEKYJISIPHON (pOpMYJIbI
OpPraHUYEecKOro BellecTBa
10 MacCOBBIM JIOJISIM
3JIEMEHTOB, BXOJISIINX B €r0
cocTas; 1o mMacce (00BeMy)
IIPOAYKTOB CTOPAHUs; IO
KOJINYECTBY BEIIECTBA
(mMacce, 00bEMY) IPOYKTOB
PEaKIMK W/WIN UCXOTHBIX
BEIIECTB; — YCTAHOBJIEHUE
CTPYKTYpPHOM

bopmybl

OpPraHU4ecKoro

BEIIIECTBA HA OCHOBE

€r0 XMMHYECKIX

CBOMCTB MIIHCIIOCOO0B
MOJTYYCHHUSI.

c(hopMHUPOBaHHOCTh
YMEHUI

MPOBOJ
WUTHBBIYHACIICHUS Tq
c(hopMHUPOBaHHOCTh
YMEHUHI BJIAJIETH
CUCTEeMOW 3HaHWH 00
METO/IaX
HayYH
oro TO3HAHUS,
HCIIOJIb3YEMBIX B XMMHHN

OCHOBHBIX

bubmoreka IJOK
https://m.edso0.ru/7f41
3b38

IIpY HM3YYEHUU BELIECTB

1(3) 1 W XUMHYECKHUX IBICHUIH
c¢(hopMHUPOBaHHOCTh
YMEHUH

cobona
Th
MpaBWiIa  TOJIb30BaHUS
XUMUYECKOM TOCYyA0H U
nabopaToOpHBIM

obopyaoBaHuEM

- YCTHBIN
OI1poc;
-pelieHne
y4eOHBIX
u
MPaKTHKO-
OPUEHTHUP
OBaHHBIX
3az1ay;
MMCbMEHH
BIN OIPOC
(camocrost
TeJbHAS
pabora)

Oobee
KOJIMYECTBO YACOB
0 TIPOTpaMMe

ba3oBblii ypoBeHb - | U B Hezento, Bcero 35 4, U3 HUX 3 4 — pE3epBHOE BpPEMs

VYrayGseHHbIi ypoBeHb - 3 4 B Heslento, Becero 105 u,u3 Hux 10 4 — pe3epBHOE BpeMms
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https://m.edsoo.ru/7f413b38

YpoBeHb 00y4eHHS

[IpakTuueckue pabOTHI

KonTponbHbie paboTsl

ba3oBrrit

3

3

VYriyOieHHbIN

8
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