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®denepanbHas pabodas mporpaMma o yaeOHoMy npeameTy «Xumus (yriryOonEéHHbINH
ypOBeHB) (mpeameTHast 0071acTh «ECTeCTBEeHHO-HAYYHBIE MPEIMETHI») (J1ajiee COOTBETCTBEHHO —
porpaMMa Mo XUMHH, XUMUsI) BKIIFOUAET MOSCHUTENBHYIO 3alUCKY, COJepKaHNEe 00yUeHHUS,
IIAaHUPYEMBIC PE3YJIBTATBI OCBOCHUS MPOrpaMMBI 110 XUMHWH, TEMATHYCCKOC TINIAaHUPOBAHUC.

MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o XMMUHU Ha ypOBHE CpeAHEro o0IIero oopa3oBaHus pazpadoTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
®eneparny», TpeOOBaHUH K pe3ysibTaTaM 0CBOCHMS (hefepalibHON 00pa3oBaTeIbHON
nporpammsl cpeaHero oomero oopazoBanusa(DPOIl COO), npencraBneHHbix B DenepaibHOM
rocyJJapcTBEHHOM obOpa3zoBarenbHOM crannapre COO, ¢ yuérom Konnenuuu npenojaBanus
y4eOHoro npeameTa « XuMus» B 00pa3oBaTeIbHBIX opranu3arusax Poccuiickoit @enepanuu,
peanu3yonurx OCHOBHbIE 00pa3oBaTeIbHbIE IPOrPaMMBbl, U OCHOBHBIX MOJ0kKeHUH «CTparerun
pa3Butus Bocnutanus B Poccuiickoit @eneparnuu Ha nepuon a0 2025 roga» (Pacnopsbkenue
[TpaButensctBa P® ot 29.05. 2015 Ne 996 - p.).

X¥MHUS HA YPOBHE yTIyOIEHHOIO U3yUYEHHUsl 3aHUMaEeT BaXKHOE MECTO B CUCTEME
€CTEeCTBEHHO-Hay4HOro oOpa3oBanus yvamuxcs 10—11 knaccos. M3yuenue npeamera,
peasinzyemMoe B yCIoBUsAX U epeHIIpoBaHHOT0, MPO(UILHOTO 00yUYeHHUS, TPU3BAHO
obecnieunTh 00111€00pa30BaTENbHYIO U OOIIEKYIBTYPHYIO MOATOTOBKY BBIITYCKHUKOB IIKOJIBI,
HEOOXOUMYIO JUIS aJlanTalliy UX K OBICTPO MEHSIIOIIUMCS YCIIOBUSAM KM3HH B COLTUYME, a
TaKXke Ui IPOI0JDKeHUs: 00yUeHHS B OpraHU3alUsIX NIpodecCHOHAIBHOT0 00pa3oBaHus, B
KOTOPBIX XUMHUS SBIISIETCS OJJHOW M3 MPUOPUTETHBIX JUCIUILINH.

B nmporpamme o XuMuu Ha3HaYeHUE TpeaAMeTa « XUMHS» TOJIydaeT MoApOOHYIO
MHTEPIPETALNIO B COOTBETCTBUU C OCHOBOIOMararmumMy nojoxenuamu ®I'OC COO o
B3aUMOOOYCIIOBIEHHOCTH 11|, COAep KaHus, pe3yIbTaToB 00y4YeHUsI U TPeOOBAHUHN K YPOBHIO
MOJITOTOBKU BBITYCKHUKOB. CBH/IETEIHCTBOM TOMY SIBJISIFOTCS CJIEAYIOIINE BHIMOIHIEMbIE
IPOTrpaMMoii o XUMHUH (HyHKIHUU:

i nH(GOPMAIIMOHHO-METOANYECKasl, pean3alus KOTOpoil 0OecreunBaeT noxydeHme
NPEJCTaBJICHHUS O LENAX, COJIEPKaHUHU, O0IIeH cTpaTeruu o0yueHHs, BOCIIUTAHUS U PA3BUTHS
_00y4aroIKUXCcs CPECTBAMU NPEJMETA, U3YIAEMOTO B PAMKAaX KOHKPETHOTO POMUJIS;
OpraHM3allMOHHO-IUIAHUPYIOIast, KOTOpas MpelyCMaTpUBacT ONPEAEIICHNE: IPUHIIUIIOB
CTPYKTYpPUPOBAHUS U TIOCJIEI0BATEIILHOCTH U3YUEHHs y4eOHOTO MaTepuaa, KOJIMYECTBEHHbBIX U
Ka4eCTBEHHBIX €TI0 XapaKTEPUCTHUK; MOIX0/10B K (POPMHUPOBAHUIO COECPIKATEIBHON OCHOBBI
KOHTPOJISI U OLIEHKH 00pa30BaTeIbHBIX TOCTHKEHUIN 00yUalonIXcs B paMKax UTOTOBOM
aTTecTalluu B pOpMe €MHOTO TOCYJapCTBEHHOTO 3K3aMEHa M0 XUMUH.
®enepanbHas padouas mporpamma | Xumus. 10-11 knaccsl (yriryOnEHHBIN ypOBEHb)
[Iporpamma mist yriryOaEHHOTO U3YUYEHUS! XUMUH:
YCTaHABIIMBAaET UHBAPUAHTHOE MPEJAMETHOE COo/iepKaHKe, 003aTeIbHOE IS U3YUEeHUS
B paMKax OTJEJIbHBIX NpoQUIIeH, mpeaycMaTpiBaeT pacipe/iesieHHe U CTPYKTYpUpPOBaHHE €ro 1o
_KJIaccaM, OCHOBHBIM COZIEPIKATENLHBIM JIMHUAM/Pa3ieNiaM Kypea,
IaéT IpUMEpHOE pacipesiesieHe yueOHOro BpeMEeHH, PEKOMEHIyeMOT0 Uil U3yUeHHS
_OTJENbHBIX TEM;
npeiaraeT NpUMEpHYIo MOCIeI0BATEIbHOCTh H3yUeHHs y4eOHOTro MaTtepuana ¢
_YYETOM JIOTUKH MOCTPOEHUS KypCa, BHYTPHIPEIMETHBIX M MEKIIPEIMETHBIX CBS3EH;

JIa€T METOIMYECKYI0 MHTEPIIPETALIMIO LIEIEeH U 3a]]a4 U3Y4EeHUs IPEAMETa Ha
yriy0aEHHOM YpOBHE ¢ yUETOM COBPEMEHHBIX IPHOPUTETOB B CUCTEME CPEIHET0 OOIIET0
00pa3zoBaHMsl, COACPKATEIBHON XapaKTEPUCTHKH IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMBbl CPETHETO 00IIeT0 00pa3oBaHus (JTMIHOCTHBIX,
METaINpeIMETHBIX, PEMETHBIX ), a TAK)KE C Y4ETOM OCHOBHBIX BUJIOB yUeOHO-IT03HABATEIBHBIX
JEHUCTBUN 00YyYaromEerocs Mo OCBOCHUIO COICPKAHUS MPEAMETA.



ITo Bcem Ha3BaHHBIM NO3ULMM B IPOrpaMMe 110 XMUMHUHU IPEyCMOTPEHA
MIPEEeMCTBEHHOCTh C 00y4eHHEM XUMHH Ha YPOBHE OCHOBHOIO 00111ero o0pa3oBaHus. 3a
npejenamMy yCTaHOBJICHHOM MporpaMMoi 0 XUMUH 00s3aTenbHON (MHBapUaHTHOM)
cocTaBJIsoOUIel copepkaHust yaeOHOro npeamera « XUMHsD 0CTa&Tcsi BO3MOKHOCTh BbIOOpa €ro
BapUaTUBHOMN COCTAaBIIAIOLIEH, KOTOpask JOJKHA ONPEENATHCA B COOTBETCTBUU C HAIIPaBICHUEM
KOHKPETHOTO Mpoduis o0yueHus.

B cootBercTBUM ¢ KOHUENTYanpHbIMU nosioxkeHUAMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOT0 U yriTyOJaEHHOTO ypoBHEH B crucTeMe AU PepeHInpOBaHHOTO 00yUeHHs Ha
YPOBHE CpeHEro o0I11ero o0pa3oBaHusl XUMHS Ha YPOBHE YIITyOJIEHHOTO U3yUYeHUs HApaBJIeH
Ha pean3aliio IPEeMCTBEHHOCTH € MOCEAYIOIIUM 3TAIlOM MMOTYYEHHS] XUMHUYECKOTO
00pa3oBaHMs B paMKax M3y4YeHHUs CHICIUAIbHBIX €CTECTBEHHO-HAYUHBIX U XUMUYECKUX
JTUCITUTUIMH B By3aX U OpraHU3alUsIX CPeAHETo MPodecCHOHaTbHOTO 00pa3oBaHMsl.

B aT011 cBA3M n3yueHue npeamera « XUMHs» OpUEHTUPOBAHO NPEUMYIIIECTBEHHO Ha
paciiipeHue U yriyOseHne TeOpeTUYeCcKoi 1 MPaKTUYeCKON MOATOTOBKU 00y4aroImuXxcs,
BBIOPABIINX OMpeeNEHHBINA MPOPUIIb 00YUEeHHUs, B TOM YHCIIE ¢ IEPCIEKTUBOM MOCIIEAYIOLIETO
MOJTyYEHUsI XMMUYECKOTO 00pa30BaHUs B OpraHU3alusaX NpoQeccuoHalbHOTO 00pa30BaHMUs.
Hapsny c atum, B cBete TpeboBanuii ®I'OC COO K miaHUpyeMbIM pe3yIbTaTaM OCBOCHUS
benepaibHON 00pa30BaTEIILHON MTPOTPaAMMBI CPETHETO 00IIIEeTO 00pa30BaHUS U3yUEHUE
npeaMeTa « XMMHUs» OPUEHTHPOBAHO TAK)XKE HA PEIIEHUE 3a/1a4 BOCIIMUTAHUSA U COLUAIBHOTO
pa3Butus oOydaromuxcs, Ha (GOpMHUPOBAHNUE Y HUX OOIIEHHTEIIEKTylIbHbIX YMEHUN, YMEHUN
panroHaIM3aMy yueOHOro TpyAa U 0000IEHHBIX CIOCOOOB EATETLHOCTH, UMEIOINX
MEXIUCUUIUTMHAPHBIN, HAATIpeAMETHBIN xapakTep. DenepanpHas pabouast mporpamma | Xumusl.
10-11 xmaccel (yriyOnaéHHBIN ypOBEHb)

CocraBnsiolmuMu mpeaMeTa « XMMUs» Ha YPOBHE YIITyOJIEHHOTO U3YUYEHUS SIBIISIFOTCS
yriyonéunble Kypebl — «Oprannyeckast Xumus» 1 «OO011as U Heopranuueckas xumus». [Ipu
OTIpeIeNICHUH MOAX0/10B K 0TOOPY M CTPYKTYPHOM OpraHU3allMK COEP KaHUS ITUX KypCOB B
IporpaMMe o XMMUH 3a OCHOBY NMpHHATHI ojoxkeHus @PI'OC COO o paznuuusx 6a30Boro u
yrayO0aEHHOTO ypOBHEH U3yUeHUs MpeaMETa.

OcHoBy conepxaHus KypcoB «Opranndeckas xuMmus» 1 «O01as 1 HeopraHuueckas
XUMHSD» COCTaBIISIET COBOKYITHOCTh IPEIMETHBIX 3HAHUHM U YMEHH, OTHOCSIIUXCS K 6a30BOMY
YPOBHIO U3y4EHHUS MIpeIMeTa. JTa CUCTEMA 3HAHUH MOJIY4YaeT ONPEAEIEHHOE TEOPETUYECKOE
JIOTIOJIHEHUE, TTO3BOJISIONIEe OCO3HAHHO OCBOUTH CYHIECTBEHHO OOIBIINN 00BEM
(bakTOJIOrMYECKOro MaTepHasa.

Tak, Ha yrimyOaEHHOM ypOBHE U3yUYeHHS IpeaMeTa obecreyeHa BO3MOKHOCTh
3HAYUTEJILHOTO YBEJIIMYEHUS 00bEMa 3HAHUN O XMMUYECKUX 3JIEMEHTaX M CBOMCTBAX UX
COEIMHEHHI Ha OCHOBE PACIIUPEHUS U YIITyOJIeHUs! IPEICTABICHUN O CTPOSHUH BEIIECTBA,
XUMHMUYECKOH CBSI3U M 3aKOHOMEPHOCTAX MPOTEKaHUs PEAKLIUN, PACCMaTPUBAEMBIX C TOUKH
3peHUs] XUMUYECKOW KMHETUKH U TEPMOAMHAMUKH. V3yueHne nepuouueckoro 3aKkoHa u
[leprouueckoil cUCTEMbl XUMHUYECKUX AJIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX
KBaHTOBOMEXaHUYECKHUX MPEICTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKask CBSI3b OOBSICHSIETCS C
TOYKHU 3pEHUS YDHEPreTHUECKUX U3MEHEHUH Tpu e€ 00pa30BaHUM U Pa3pyIICHUH, a TAKXKE C
TOYKH 3pEHHUsI MEXaHU3MOB €€ oOpa3oBaHus. M3yueHne TUIIOB peaKkluid JOTIONIHIETCS
(bopMHpOBaHUEM MPEICTABICHUH 00 AIEKTPOXUMUYECKUX MPOLIECCaX U ANEKTPOIHU3€E PaciljiaBoB
Y PacTBOPOB BENIECTB. B Kypce opraHn4eckor XMMHH IPU PACCMOTPEHUN PEAKIITMOHHON
CIOCOOHOCTH COETMHEHUH yJienseTcss 0co60e BHUMaHUE BOPOcaM 00 3IIEKTPOHHBIX dPQeKTax,
0 B3aMMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKIHi.

Ocoboe 3HaueHNE UMEET TO, YTO Ha COJIEP’KAaHHE KYyPCOB XUMHH YIITyOJIEHHOTO YPOBHS
M3YYEHHUS JUIsl KJIacCOB OIpeieIéHHOro mpoduis (TJIaBHBIM 00pa3oM Ha UX CTPYKTYpY H
XapakTep JOMOJIHEHUH K 0011el cucreMe NpeAMETHBIX 3HaHUI) OKa3bIBAIOT BIMSAHUE CMEXKHbIC
npenMeTsl. Tak, Hampumep, B CoJIep:KaHnuU peaMeTa JIIs KIIacCOB XMMUKO-(HU3MUECKOTO
npoduiis 60bII0e 3HaUeHHE OYyT MIMETh 3JIEMEHThI y4eOHOro MaTeprasa Mo o0Ieil XUuMHH.
[Ipu u3yyeHuu npeaMera B JaHHOM CIIydae aKLIEHT OyZeT c/eslaH Ha OOIIHOCTh METO/I0B



MO3HAHMS, OOIIHOCTH 3aKOHOB U TEOPHI B XUMUU U B (PH3UKE: aTOMHO-MOJIEKYIIpHAs TEOPUS
(MonekymnsipHast Teopus B (PU3UKE), 3aKOHBI COXPAHEHHSI MACCHI U SHEPTHH, 3aKOHBI
TEPMOJAMHAMUKH, FJEKTPOIU3A, IPEACTABICHUS O CTPOCHUH BEIIECTB U APYTOE.

B 10 ke Bpems B coziepkaHUM TIpeIMeTa JIsl KJIACCOB XMMHKO-OMOTIOTHIECKOTO
npodums OONbIINI YIENbHBIN Bec OyIeT UMETh OpraHudeckasi Xumusi. B aTom cirydae
MIPEAOCTABIIACTCS BO3MOXKHOCTD ISl 6071€€ OOCTOSITEIBHOTO PACCMOTPEHHS] XUMHYECKOM
OpraHM3aIMH KIIETKUA KaK OMOJIOTMYECKON CUCTEMBI, B COCTaB KOTOPOM BXOMST, K IPUMEpY,
TaKue CTPYKTYPHBIC KOMIIOHEHTHI, KaK JIUTIUIbI, OCTIKU, YTIAEBOAbI, HyKJICHHOBBIC KUCIOTHI 1
npyrue. [Ipu 3Tom 3HaHUA O COCTaBE M CBOMCTBAX MpeCTaBUTENIEH OCHOBHBIX KJIACCOB
OpPTraHUYECKUX BEIIECTB CITY>KaT OCHOBOM ISl H3YYEHHsI CYITHOCTH MPOIECCOB (DOTOCHHTE3A,
nwixaHusl, nuieBapenus. OenepanpHas padouas nmporpamma | Xumus. 10—11 kmacest
(yriryOnéHHbIN ypOBEHb)

B nmnane gpopmupoBaHUs OCHOB HAYYHOTO MUPOBO33PEHUS, OCBOSHUS OOIICHAYYHBIX
METO/IOB ITO3HAHUS U OTIBITA MTPAKTUIECKOTO MPUMEHEHHNS HAYYHBIX 3HAHUA U3yYCeHHUE MpeMeTa
«XuMus» Ha yriyOonéHHOM ypOBHE OCHOBAHO Ha MEKIIPEIMETHBIX CBS3SIX C YUYCOHBIMU
MpeaAMETaMH, BXOISAIIUMHU B COCTaB MPEAMETHBIX o0nacTelt « EcTecTBeHHO-HAyYHBIC TTPEAMETHIY,
«Marematuka u nHpopMmaTuka» U «Pycckuil S3bIK U TUTEPATypay.

[Tpu uzydyeHnn yueOHOTo mpeaMera « XuMus» Ha yriayOJaEHHOM YpOBHE TaKKe, Kak Ha
YpOBHE OCHOBHOTO U CPEIHETO 00I1Iero oopazoBanus (Ha 6a30BOM ypOBHE), 3a/1aueit
MEPBOCTENICHHON 3HAYMMOCTH SIBJISIETCS (HOPMHUPOBAHNE OCHOB HAYKH XUMHUHU KaK 00JacTH
COBPEMEHHOT'0 €CTECTBO3HAHUS, TPAKTUYECKON JEATEILHOCTH YEJI0BEKA U OJIHOTO U3
KOMITOHEHTOB MUPOBOU KYJIbTYPBHI.

Pemenne 7Toif 3a1aun Ha yriayOIEHHOM YPOBHE U3YUCHHsI MPEAMETa MpeIoiaraet

_peanu3anuio Takux ImeeH, Kak:
dbopMupoBaHUE TIPECTABICHUN: O MAaTEPHATLHOM €IUHCTBE MHUPA, 3AKOHOMEPHOCTSAX U
MMO3HABACMOCTH SIBJICHUI TIPUPOJIBI, O MECTE XUMHUHU B CUCTEME €CTECTBEHHBIX HAyK U €€
BeyIIel posid B 00eClieYeHNH yCTONYMBOTO Pa3BUTHUS YETIOBEUECTBA: B PEIICHUH MPoOIeM
AKOJIOTUYECKOM, DHEPTETHICCKOM U MHUIIIEBOW 0€30MMaCHOCTH, B PA3BUTHH MEIUIIMHBI, CO3aHIUN
HOBBIX MaTE€pPHAJIOB, HOBBIX HCTOYHUKOB YHEPTHH, B 00ECTICUCHUN PAIIMOHAIIBHOTO
MIPUPOIOTIONB30BaHMS, B DOPMHUPOBAHUHA MUPOBO33PECHUSI M OOIICH KYJIBTYPhI YEIOBEKA, a TAKKE

_OKOJIOTHYECKHM 000CHOBAHHOTO OTHOLIEHHS K CBOEMY 37I0POBBIO M IPUPOIHOMN CPETIE;

OCBOCHHE CUCTEMBI 3HAHUH, JICKAITUX B OCHOBE XUMUYECKOWU COCTABJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHIaMEHTAIbHBIX MOHITHIA, 3aKOHOB U TEOPUN XHUMHH,
COBPEMEHHBIX TIPEICTABIICHUI O CTPOSHUHU BEIIECTBA HA PA3HBIX YPOBHSAX — aTOMHOM, HOHHO-
MOJIEKYJISIPHOM, HAJMOJIEKYJISIPHOM, O TEPMOJUHAMUYECKUX U KUHETHUYECKUX 3aKOHOMEPHOCTAX
MPOTEKAHUSI XUMUYECKUX PEAKIINHA, 0 XUMUYECKOM PAaBHOBECHH, PACTBOPAX U AUCTICPCHBIX

_cHuCTeMax, 00 OOIIMX HAyYHBIX PUHIIMIIAX XMMHYECKOTO POU3BO/ICTBA;

dhopmupoBaHre y 00yJarOIIUXCsl OCO3HAHHOTO TIOHUMAaHHsI BOCTPEOOBAaHHOCTH
CUCTEMHBIX XUMHUYECKUX 3HAHUH Il OOBSICHEHHSI KIIFOUEBBIX UICH U MPOOIeM COBPEMEHHOM
XUMUH, I OOBSICHEHUSI ¥ IPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO
MIPUPOJY; TPAMOTHOTO PEIICHUS MPOOJIeM, CBI3aHHBIX ¢ XMMHEH, TPOrHO3UPOBAHHUS, aHAIH3A
OLIEHKH C MO3UINI 3KOJOTHYECKON O€30MMacHOCTH MOCIIEACTBUI OBITOBOM M MPOU3BOJICTBEHHOM
NEeSATeTbHOCTH YEJI0OBEKA, CBSI3aHHOM C XUMHUYECKUM IPOU3BOICTBOM, UCIIOIB30BAHUEM U

_TIepepabOoTKOM BEILECTB,;

yrayOieHne MpeICTaBICHU 0 HAYYHBIX METO/IaX MO3HAHUS, HEOOXOIUMBIX IS
MpUOOPETEHUST YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSI XUMHUYECKUX SIBJICHUH,
HMMEIOIIMX MECTO B IPUPOJE, B MPAKTUUECKOM JIEATETbHOCTH U TTOBCEHEBHOM JKU3HHU.



B nutane peanuzaiuu nepBoouepeIHbIX BOCIUTATEIbHBIX U PA3BUBAIOLINX (PYHKIUH
L[EJIOCTHON CUCTEMBI CPETHET0 OOIIer0 00pa30BaHus IPU U3YUEHHUHU MPeIMEeTa « XUMHUSDY
®enepanbHas padoyas nmporpamma | Xumus. 10—11 knaccsl (yriryOnEHHBIA YPOBEHB)

_ Ha yruryOJI€HHOM YPOBHE 0CO0YI0 aKTyallbHOCTh NPHOOPETAIOT TAKUE 1IENU U 3a]1a4H, KaK:

BOCIIUTaHHUE YOS KIEHHOCTH B TIO3HABAEMOCTH SIBIICHUM MTPUPO/IbI, YBAXKEHUS K POLIECCY
TBOpPYECTBA B 00JIACTH TEOPETUICCKUX W MPUKIIAIHBIX HCCIICIOBAHUI B XUMHH, (POPMHPOBAHUE
_MHMPOBO33PEHHSI, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH;
pa3BUTHE MOTHBAIIMK K O0YUEHHUIO M TIO3HAHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHUS O0IIEYETIOBEYECKIX [IEHHOCTEH;

i pa3BUTHE NTO3HABATEIBHBIX HHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPUECKUX
CIocOOHOCTEH 00yuaromuxcs, GOpMUPOBAHHUE Y HUX CO3HATEILHOTO OTHOILICHHS K
caM000pa30BaHUIO M HETIPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHIO yCTICIITHON
npodecCHOHATIBHON 1 00IIECTBEHHOM 1EATEIbHOCTH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY

_3JI0POBBIO M MIOTPEOHOCTH B 37I0POBOM 00pase KU3HU,

(dbopMHpOBaHUE YMEHHUI U HABBIKOB Pa3yMHOTO MTPUPOJIOIIONB30BaHUS, Pa3BUTHE
9KOJIOTUYECKOHN KYJIbTYPhI, MPUOOPETEHNE OMBITA OOIIECTBEHHO-TIOIE3HON IKOJIOTHIECKOM
TS TeIbHOCTH.

Oo011ee yncI0 4acoB, PEKOMEHIOBAHHBIX JJIs1 U3YUYEHUSI XUMUH Ha YIriTyOJIeHHOM ypoBHe, — 204
gacoB: B 10 kmacce — 102 ygaca (3 yaca B Hegenmo), B 11 kmacce — 102 gaca (3 gaca B HeIem0).
®enepanbHas padoyas nmporpamma | Xumus. 10—11 knaccsl (yriryOnEHHBIA YPOBEHB)

COJEPKAHUE OBYYEHMU1
1 Kypcusom B 1TaHHOM TEKCTE BBIJICIIEHBI DJIEMEHTHI COJIEpXKaHUs yueOHOro MaTepuaiia,
KOTOpBIE N3YYaIOTCSI B 03HAKOMUTEIHHOM IUIaHE U HE BKJIIOYAIOTCS B COCTAaB MPEAMETHBIX
pesyabTaToB ocBoenust OOIT COO.
10 KJIACC
TeopeTnyeckne 0CHOBBI OPraHUYeCKO XMMHH

[IpenMeT 1 3HaUE€HUE OPraHUYECKON XUMUH, IPEACTABIICHUE O MHOT000pa3uu
OpPraHUYECKUX COETUHEHUM.

DNEeKTPOHHOE CTPOEHUE aTOMA YIIIEpOa: OCHOBHOE U BO30YKAEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH aTOMa yriaepoaa. XUMHUYecKas CBSA3b B OPraHMYECKUX COCIUHEHUSIX.
Tunsl rtuOpUIM3aLIMK ATOMHBIX OpOuTaelt yriepoaa. MexaHu3Mbl 00pa30BaHusl KOBaJICHTHOMN
CBs13U (OOMEHHBIN M JOHOPHO-aKIENTOPHBIN). THIIBI MepeKpbIBaHNsI aTOMHBIX OpOUTale, G- U
n-cBsi3u. OnuHapHast, 1BoiHast U TpoiHas cBsi3b. CriocoObl pa3pbiBa CBA3€H B MOJIEKYJaxX
oprannueckux BemiecTs. [loHsATHE 0 CBOOOIHOM pajuKalie, Hykieopuiie 1 a1eKTpoduie.

Teopus cTpoeHMs opraHudeckux coeqnHeHnid A.M. byTiepoBa u coBpeMeHHbIE
IIPEJICTaBJICHNS O CTPYKTYPE MOJIEKYJI. 3HaYEHHE TEOPUU CTPOEHMSI OPraHUUECKUX COCTMHEHUI.
MonexynsipHbie U CTPYKTypHBIE (popmyabl. CTpyKTypHbIE (OPMYJIIbI Pa3IMYHBIX BUIOB:
pa3BépHyTas, COKpaul€HHas, ckeneTHas. Mi3oMepus. Bunbl nsomepun: cTpyKkTypHas,
MIPOCTPAHCTBEHHAs. DIEKTPOHHBIE AP (PEKTHI B MOJIEKYJIaX OPraHMYEeCKUX COCTUHEHHM
(MHIYKTUBHBIA U ME30MEPHBIN d3PPEKTHI).

[TpencraBnenue o kinaccupukanuyu opraHnueckux Bemiects. [lonstue o
¢byHKkunoHanbHOM rpynme. 'omonorus. I'omonorndeckue paasl. CucreMaTuyeckas
HOoMeHKIatypa oprannyeckux coeauHeHuil (IUPAC) u TpuBHaibHble Ha3BaHUS OTAEIbHBIX
IIPEICTaBUTEIIEH.

OcobenHocTH U Kiaccu(uKanus OpraHnueckux peaknuii. OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIE PEAKIIUH B OPraHUYECKOH XUMHUHU.

JKcNepUMeHTAJIbHbIE MeTO/Ibl U3y4YeHUs BellleCTB M UX NpeBpalleHuii



O3HakoMyieHHE ¢ 00pa3laMM OpraHuveCKUX BEIIECTB U MaTepUaiaMy Ha UX OCHOBE,
OTIBITHI IO MTPEBPALIEHUIO OPTaHUYECKUX BEILIECTB IPU HAarpeBaHuM (IJIaBjieHue, OOyTIuBaHUE U
rOpeHue), KOHCTPYUPOBAHUE MOJIENIEH MOJIEKYJI OPTaHUYECKUX BEILECTB.

Yraesoaopoasl

Ankanbl. ['omonoruueckuil psja ankatoB, oomas popmyiia, HOMEHKIATYpa U H30MEpPHUSL.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aIKaHOB, Sp3-THOPUAN3AIUS ATOMHBIX
opburanei yriepojaa, 6-cBs3b. Kougopmepol. Duznuecknue CBONCTBA alTKaHOB.

XUMUYecKre CBOMCTBA aJIKAaHOB: PEaKIUH 3aMEIICHUs, N30MEpU3alUU, JeTUIPUPOBAHHUS,
LUKJIM3aLUY, THPOJIN3a, KPEKUHTa, TOPeHUs. [Ipedcmasnenue o mexanusme peaxyuil
PAOUKATbHO20 3aMeUjeHUs.

Haxoxxnenue B npupoae. CriocoObl NOTy4YeHUs: U IpUMEHeHHe ankaHoB. denepanbHas paboyas
nporpamma | Xumus. 10—11 knacesl (yrinyOn€HHBINA ypOBEHb)

Huknoankanel. O6mas Gpopmyia, HOMEHKIATypa U n3oMepus. OCOOEHHOCTU CTPOCHUS U
XUMUYECKUX CBOMCTB MaJIbIX (I[UKIOMPONAH, ITUKI00yTaH) M OOBIYHBIX (IIMKJIOMIEHTaH,
IUKJIOTeKCaH) HUKIoaNKaHOB. CrocoObl MOMYYeHUsI U IPUMEHEHHUE HUKIOAIKAHOB.

Ankenbl. ['oMoOrudecKuii psij alkeHoB, 0011ast popMyia, HOMEHKIIATypa.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI aJIKEHOB, Sp2-THOPUAN3ALINS aTOMHBIX
opOuTaneit yrieponaa, 6- u n-cBsizu. CTpyKTypHasi ¥ reoMeTpudeckas (Iuc-TpaHc-) H30Mepusl.
du3nvecKre CBONCTBA AJIKEHOB. XMMHUECKHE CBOMCTBA: PEAKIIMU TPUCOEANHEHHNS, 3aMELLICHUS
B O-TIOJIOKEHHE MPH IBOMHON CBS3M, MOJIMMEPU3ALUU U OKUCIeHUs. [Ipedcmasnenue o
MexaHusme peakyuu dI1eKmpopuibHoco npucoeounenus. IlpaBuino MapKkoBHUKOBA.
KauecTBeHHbIe peakiyu Ha ABOWHYIO CBA3b. CIOCOOBI MOTYYeHHS U TPUMEHEHNE aJIKEHOB.

Anxanuensl. Knaccuduxarnus ankagueHoB (CONpsKEHHBIE, H30JUPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTHU 3JIEKTPOHHOTO CTPOCHUS U XMMHUYECKHUX CBOWCTB
COIPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoennnenue. [lonumepusanus conpsKEHHBIX TUEHOB.
Crioco06bI MosTy4eHus: ¥ MPUMEHEHHUE allKaueHOB.

Anxunsbl. ['oMonorndeckuil ps alkuHOB, o011ast popmya, HOMEHKIATypa U
n3oMepus. DIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aIKUHOB, Sp-THOpHUIN3aLNs
aTOMHBIX opOuTaneit yriepoaa. ®usnueckre CBOMCTBAa aTKUHOB. XMMHUYECKHE CBOMCTBA:
peaKkiuu NprucoeIMHEHus, IMMEpU3allii U TpUMepu3alluy, okucienus. KucinotHsie cBoiicTBa
QJIKMHOB, UMEIOLINX KOHIIEBYIO TPOMHYIO CBA3b. KauecTBEHHBIE peakiuy Ha TPOWHYIO CBS3b.
Crioco0bl MosTydeHus: ¥ MpUMEHEHUE aIKMHOB.

ApomaThyeckue yriaeBoAopoabl (apeHsl). 'oMonornueckuit ps apeHoB, 001as
(dbopMyIia, HOMEHKJIaTypa ¥ U30MepHsl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbI
6eHzouna. /lpasuno apomamuyHocmu, npumepsbl apomamuieckux coeourenuti. Puzndeckue
CBOMCTBa apeHOB. XMMUYECKHE CBOMCTBA OE€H30J1a M €T0 TOMOJIOTOB: PEAKIIUU 3aMEIICHUS B
OEH30JIbHOM KOJIbLIE M YTJIIEBOAOPOAHOM pajnKaje, peakliii MPUCOSAUHEHHS, OKUCICHHUE
rOMOJIOTOB OeH3o0a. [Ipedcmasnenue o mexanuzme peakyuil 1eKmpodUIbHOS0 3aMeueHUs..
[IpencraBienue 06 OPUEHTHPYIONIEM JICHCTBUU 3aMeCTUTENIeH B OEH30JIbHOM KOJIBIIE Ha
MpUMepe AJIKWIbHBIX PaIuKaIoB, KApOOKCUILHOM, THIPOKCHIIbHOM, aMUHO- K HUTPOTPYTIIIHI,
aToMOB TrajioreHoB. OcoOOEHHOCTH XMMHYECKHX CBOMCTB ctupoia. [lonumepusanus crupona.
Crioco06blI MosTydeHus: ¥ MpUMEHEHUE apOMaTUYECKUX YIIIEBOJAOPOIOB.

[Tpupoausiii ra3. [TonytHsle HedTsHBIE Ta3bl. HedTh 1 e€ npoucxoxaenue. KamenHbii
yroJib U MPOAYKTHI €ro nepepadoTku. CriocoObl nepepaboTKu HEPTH: eperoHKa, KPeKUHT
(TepMUYECKHiA, KaTaTUTHYECKUI ), pudopMuUHT, uponu3. [IpoaykTel mepepabotku HedpTH, UX
MIPUMEHEHNE B IPOMBIIIJIEHHOCTH U B OBITY.

I'enerndeckas cBA3b MEXAY PA3IMYHBIMU KJIACCAMM YIJIEBOIOPOIOB.

DJEKTPOHHOE CTPOEHHUE raJOreHNPOU3BOIHBIX YIIeBOIOPOA0B. Peakiinu 3amerieHys rajioresa
Ha TUAPOKCOTPYIILY, HUMpOocpynny, yuanoepynny, amurozpynny. denepanpnas padoydas
nporpamma | Xumus. 10—11 knacest (yrinyOn€HHBINA ypOBEHb)
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JlelicTBHE Ha TaJOreHIPON3BOAHBIE BOJHOTO U CIIMPTOBOTO pacTBopa 1Enoun. Bzanmoaeiicteue
JUTajoreHaKaHOB C MarHueM U LIMHKOM. [loHamue o Memanioopeanuyeckux cOeOuHeHusx.
Vcnonp30BaHue raJIoreHIPOU3BOHBIX YTIEBOAOPOAOB B OBITY, TEXHUKE U IIPH CUHTE3E
OpPraHUYECKUX BEILECTB.

JKCIepUMEHTAIbHbIC MeTObl H3Yy4YeHHUs BelleCTB M UX NpeBpaleHuil

N3yyenue puznueckux cBOMCTB yIiIeBOA0POAOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yriieBo10poI0B pa3IMYHbIX KiaccoB (obeciBeunBaHue OpPOMHOMN MIIM HOAHOM BOJBI,
pacTBopa nepMaHIraHaTta Kajius, B3auMOJICHCTBUE alleTUIeHa C aMMUA4YHbIM pacTBOPOM OKCHJIa
cepedpa(l)), kauecTBeHHOE OOHApYKEHHUE YIiepo/ia U BOAOPOAa B OPraHMUECKUX BEIIECTBAX,
MOJTy4YeHHUE 3TUJICHA U N3YUYEHHE €ro CBOICTB, 03HaKOMIIeHHE ¢ KoyueKuusaMu «Hedtb» u
«¥YTonby», ¢ 00pa3liaMu MJIacTMAacC, KayuyKOB U PE3UHBI, MOJCITUPOBAHUE MOJIEKYJ
YIJIEBOIOPOOB U TaJIOTEHIPOU3BOAHBIX YITIEBOJAOPOIOB.

Kucaopoacoaep:xamue opranndeckmue coeinHeHUs

[IpenenbHble 0fHOaTOMHBIE CIUPTHI. CTpoeHHE MOJIEKYIT (Ha PUMEpe MEeTaHoJa U
sTaHona). 'omonornyeckuii ps, odmas Gpopmyna, u3oMepusi, HOMEHKIIATYpa U KIacCUPUKALIHSL.
dusuueckre CBOMCTBA MPEIEIbHBIX 0OJJHOATOMHBIX CIUPTOB. BoiopoaHbIE CBSA3M MEXK Y
MOJIEKYJIaMH CIIUPTOB. XMMHUECKHE CBOMCTBA: PEAKIINN 3aMEIIEHMs], IeTHIpaTallny,
OKHCIICHUS, B3aUMOJIEUCTBHE C OPTaHUYECKUMH 1 HEOpraHMYeCKUMHU KucioTaMu. KayecTBeHHas
peakius Ha OJHOATOMHBIE CIIUPTHI. JlelicTBHE ATaHOIA U METaHOJIa Ha OPraHU3M Y€JIOBEKa.
Crioco06blI MosTy4eHus: ¥ MPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

ITpocteie 3¢upbl, HOMeHKIaTypa 1 n3omepusi. OcoOeHHOCTH (PU3UYECKHUX U
XUMHYECKUX CBOMCTB.

MHOroaroMHbl€ CIUPTHI — ITUIIEHTIIMKOJIb U IIUIEpUH. OU3NUECKHE U XUMHUECKNE
CBOICTBA: peaklMy 3aMeIICHUs, B3aUMOJICICTBHE C OpraHMYECKUMU U HEOPTaHUYECKUMU
KHCJIOTaMH, KaUeCTBEHHAsl PEaKlnsi Ha MHOTOATOMHBIE CIUPTHL. [Ipedcmasnenue o mexanusme
pearkyuil HyKieouibHo2o 3amewenus. JleictBre Ha oprann3M denoBeka. CrocoObl MOTydeHUs
Y IPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3AUMHOE BIUSHUE THAPOKCOTPYIIHI M O€H30JIbHOTO
anpa. dusndeckue croiictBa Gpenosna. OcoOEHHOCTH XMMHYECKHX CBOUCTB (peHoIa.
KauectBennslie peakiuu Ha ¢enoi. TokcnyHocTh (enona. CrocoObl MOMydeHUs U IPUMEHEHHE
¢denona. denonpopmanbaeruaHas CMOIA.

KapOonunbHble COeTUHEHUSI — aJIbECTU/IBl U KETOHBI. DJIEKTPOHHOE CTPOEHHE
KapOOHMIIBHOM rpynmbl. ['oMonornueckue psabl abAerHI0B U KETOHOB, 00m1ast hopmyna,
M30MEPUS U HOMEHKJIaTypa. @u3ndeckue CBOMCTBA AJIbJACTHIOB M KETOHOB. XUMUYECKUE
CBOWCTBA aJIbJICTU/IOB U KETOHOB: pEaKkIMy NPUCOCTUHEHUS. [Ipedcmasnenue o mexanuzme
peaxyuil HyKeo@unbno2o npucoeounerus. OKUCICHNE alb/IeTHI0B, KAUECTBEHHbIE peakluu Ha
anpaeruibl. CriocoObl MoTydeHust U IpUMEHEHUE albAeTHI0B U KeToHOB. DeepanbHast padbouast
nporpamma | Xumus. 10—11 knacest (yrinyOn€HHBINA ypOBEHb)

OHOOCHOBHBIE IIpe/ieNIbHbIE KApOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHUS MOJIEKYT
KapOOHOBBIX KUCIOT. M3oMepus 1 HoMeHKIaTypa. Pu3ndeckue CBOWCTBA OJTHOOCHOBHBIX
npeJeNbHBIX KApOOHOBBIX KUCIOT. BOOpoIHBIE CBA3M MEXKAY MOJIEKYIaMU KapOOHOBBIX
KHCTIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOIMCTBA, peakius 3TepuuKaliy, peakiuu ¢
y4acTHEM YTJIEBOJIOPOIHOTO pajukana. OcoOeHHOCTH CBOMCTB MypaBbHHOM KHCIOTHL. [loHsATHE
0 MPOM3BOIHBIX KAPOOHOBBIX KUCIOT — CIOXKHBIX d(DHUpax, aHeuopuoax, 2ano2eHaneuopuoax,
amuoax, humpunax. MHoroodpasue kapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOWCTB HEMPEIEIbHBIX
1 apoMaTHYECKUX KapOOHOBBIX KHCIOT, JUKAPOOHOBBIX KHCIOT, THIPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBuTenn BBICHIMX KapOOHOBBIX KUCIIOT: CTEApUHOBAs, TATbMUTUHOBAS, OJICMHOBAS,
JIUHONe8as, TUHOIeH06as KACIO0Thl. CIIocOOBI MOIy4eHUs U IPUMEHEeHHE KapOOHOBBIX KHCIIOT.

Crnoxuble 3¢upsl. ['omonorunueckuii psaa, obmas popmyia, H30MepHs U
HOMEHKIIaTypa. Ou3ndeckre U XMMUYECKHEe CBOMCTBA: THAPOIIN3 B KMCIION U LIEIOYHOI cpesie.



Kupsl. Ctpoenue, pu3nveckre U XUMHYECKHUE CBOMCTBA KUPOB: THAPOIU3 B KUCIION U
1esouHoi cpene. OcoOeHHOCTH CBOMCTB JKHUPOB, COIEPKALNX OCTATKH HEMPEIeIbHBIX KUPHBIX
KHUCIIOT. JKUpbl B IpUpPOJIE.

MbI1a KaK COIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIomee aeictsue. [lonsamue o
cunmemuyeckux morowux cpeocmeax (CMC).

O61as xapakrepucTuka yrieBoaoB. Kinaccudukamnus yrieBojoB (MOHO-, TU- U
noJrcaxapuibl). MoHOcCaxapHIbl: TIII0K03a, PPYKTO3a, earakmosa, pubosa, 0e3okcupubosa.
dusnyeckre CBOMCTBA U HAXOXKJeHHe B pupoae. Porocunres. Onmuyeckas uzomepus.
Konvuamo-yennas maymomepus Ha npumepe MOaeKyIbl 2II0KO3bl, Npoekyuu Xeyopca, o- u f-
anomepul 210K03bl. XUMUUECKHUE CBOMCTBA IITIOKO3bI: PEaKIIUU C YYaCTHEM CIIUPTOBBIX U
aJIbJICTHTHOW TPYIII, CIIUPTOBOE M MOJIOYHOKHCTIOE OpoxeHue. [IpuMeHeHne TioKo3bl, eé
3Ha4YEHHE B JKU3HEEATEIIbHOCTH OpraHu3Ma.

Jucaxapuasl: caxapo3a, MaibTo3a U 1akmo3a. BoccranaBnuparoue u
HEBOCCTaHaBIUBAIOLIME Aucaxapubl. [ 'maponus nucaxapunos. Haxoxnenue B npupojie u
MIPUMEHEHUE.

[Tonucaxapuapl: Kpaxmai, IIIMKOTEH U 11eJuTiosio3a. CTpoeHHe MaKpOMOJIEKYT
Kpaxmasa, IIIMKOTeHa U LeJUTH0103bl. Pu3nueckue CBOMCTBA Kpaxmana U LeJTI0I03bI.
XHUMHUYECKHE CBOMCTBA KpaxMalia: THAPOJIN3, KAYECTBEHHAS! PEAKIUsS C HOJIOM. X UMUYECKHE
CBOMCTBA LIEJUTIONO3BI: THAPOIIU3, TToyueHue dPupoB 1eTrono3bl. [ToHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAaX (BHCKO3a, alleTaTHbIN IIENK).

JKCNepUMeHTAIbHbIE METOAbI H3y4YeHHs BeleCTB U UX NMpeBpalieHui

PacTBOprMMOCTb pa3ianyuHbIX COUPTOB B BOJIE, B3aUMO/ICHCTBHE ATAHONA C HATPUEM,
OKHUCJICHUE 3THJIOBOTO CIIUPTA B aJIbJIETU]] HA paCKaJIEHHOW METHOM MPOBOJIOKE, OKUCICHHE
STHJIOBOTO CIIUPTA JUXPOMATOM Kaiusl (BO3MOKHO UCIOJIb30BaHUE BUIEOMATEPUATIOB),
KaueCTBEHHBIC PEAKIIMH Ha aJbJICTH/IbI (C THApOKcUIoM quammuHcepedpa(l) u ruapokcuaom
meau(Il)), peakuusa rimuuepuna ¢ rugpokcuiom menu(ll), xumudeckue cBoicTBa pacTBOpa
YKCYCHOUM KUCIOTHI, B3aumozeiicteue Oenepanbuas pabodast nmporpamma | Xumus. 10-11
KJ1acchl (YIIyOJIEHHBIA YPOBEHB) PacTBOpa ITFOKO3bI ¢ Tuapokcuaom meau(1l), Bzanmoneiicteue
Kpaxmalia ¢ HOJ0M, PeIIeHHE SKCIIEPUMEHTATBHBIX 3a7a4 1Mo TeMaM «CIupThl U (HEHOBI,
«Kap6onoBbie kucnotel. CriokHBIC YDUPHD.

A3oTcoaepxaniue OpraHnyecKne coeJuHeHus!

AMMHBI — OpTaHHYECKHE TIPOU3BOIHBIE aMMuaka. Kinaccudukarms aMuHOB:
anudaTtuyeckue U apoMaTUIecKue; epBUYHbIC, BTOPUYHBIE U TpeTuuHble. CTpOCHUE MOJIEKYII,
obmas popmyina, uzoMepusi, HOMEHKIATypa U (PU3UIECKHE CBOMCTBA. XUMHUECKOE CBOMCTBA
anudaTudecKux aMUHOB: OCHOBHBIEC CBOMCTBA, aTKUIMPOBAHHUE, B3AaUMOICHCTBUE TIEPBUYHBIX
aAMHUHOB C a30TUCTOM KMCI0TOM. COoNMM aIKMIIaMMOHHS.

AHWINH — OpeJICTAaBUTENb aMUHOB apoMaTHUeCcKoro psia. CTpoeHue aHuINHA.
B3aumHoe BiausiHUE rpyIn aTOMOB B MOJIeKyJie aHINHA. OCOOEHHOCTH XUMUYECKUX CBOMCTB
anunvHa. KauecTBeHHbIe peakiinu Ha aHUIUH. CIocoObI MOTyYeHHs U TPUMEHEHUE
anudarnyeckux aMuHoB. [lonydyeHne aHniIMHA U3 HUTPOOEH3071a.

AmuHokucinoTel. HoMenknarypa u uzomepusi. OTaenbHbIe TPEeICTaBUTENHN O
AMUHOKHCIIOT: TJIMLIMH, aJlaHUH, PeHUNANaHUH, CEePUH, SIyMAaAMUHOB8As KUCIOMA, TU3UH,
yucmeun. Onmuueckas uzomepus amurnoxkuciom: D- u L-amunokuciomer. @uzndeckue
CBOMCTBAa aMHUHOKHCIIOT. XMMUYECKHE CBOMCTBA AMHHOKHUCIIOT KaK aM()OTEPHBIX OPTaHUIECKUX
COCTMHEHHI, peaKIis MOJMKOHICHCAIINH, 00pa3oBaHue MENTUIHON CBsI3U. bruonorudeckoe
3HaYeHHe aMUHOKUCIOT. CHHTE3 U TUIPOJINU3 MENTUIOB.

benku xak npupoansie nonumepsl. [lepBuunas, BTOpuyHas U TpETUYHAs CTPYKTypa
0enkoB. XMMHUECKHUE CBOMCTBA OEIKOB: THAPOIIN3, IeHATypallysl, KaueCTBEHHbIE PEaKuy Ha
OenKy.

Tlonsamue 06 azomcooeporcawjux cemepoyukiIuyecKux coeounenusax. Iupumuounosvle u
nypunosvie ocHosanus. Hykneunosvie kuciomul: cocmas, cmpoenue u OuoI02U4ecKas pob.
IKCNepUMeHTAIbHbIE MeTOAbI H3y4YeHHs BellleCTB U UX NMpeBpamieHui



PacTBOpeHue 6enKkoB B BOJIE, JIeHATypaIysl OSJIKOB PU HarpeBaHUH, IBETHBIE PEaKIH
Ha OeJKH, pelIeHHe SKCIIEPUMEHTAIBHBIX 3a7a4 M0 TeMaM «A30TCoIep)Kalllue OPraHnYecKue
coequHEeHMs» U «Pacro3HaBaHne OpraHMYECKUX COEIUHEHUI.

BbicokomouiekynsipHbIe cOeTUHEHUSI

OCHOBHBIE IOHATUSA XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, IIOJIUMED,
CTPYKTYpPHOE 3BEHO, CTETIEHb MOJIMMEPHU3ALUH, CPEAHSS MOJIeKyJsipHas Macca. OCHOBHBIE
METO/]Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUH — OJUMEPHU3ALIMS U MTOJIMKOHACHCALINS.
IIpedcmasnenue o cmepeope2yisApHOCMU U HAOMONEKYIAPHOU CMPYKMYpe NOIUMEPOS,
3a6UCUMOCTb CEOUICME NOTUMEPOS OM UX MONEKYIAPHO20 U HAOMOJIEKYIAPHOSO CIMPOEHUS.
[Tonumepusie MaTtepuainsl. [InmacTmaccs! (MOMUATUIICH, TOTUIPONIIIEH, TOTUBUHIIXJIOPU],
MOJUCTUPOJI, TOTUMETHIIMETAKPUIIAT, MTOJIMKapOOHATHI, TOJIUATHIICHTepeTaIar). Y THIn3alus 1
nepepaboTKa MIacTUKa.

DnacToMepbl: HATypaJIbHBINA KayuyK, CHHTETHYECKHE KayuyykH (OyTalueHOBBIH,
XJIOPOIPEHOBBIN, U30NPEHOBBIN) U cunuxonsi. Pesuna. denepanpHas padouas mporpamma |
Xumus. 10-11 knaces! (yrinyOonéHHblil ypoBeHb) BonokHa: HaTypaiibHbIe (XJIOMOK, IIEPCTh,
MENK), HICKyCCTBEHHBIC (BUCKO3a, alleTaTHOE BOJIOKHO), CAHTETHYECKHUE (KaIPOH M JIABCAH).
Tonumepul cneyuanvnozo HasHavyeHus (meghuon, Keuap, 31eKmponpogoosiuue NoIUMepLL,
buopasznazaemvie noIuUMepbl).

JKCcNnepuMeHTAIbHbIE METOAbI H3YyYeHHs BellecTB U UX NMpeBpanieHuii

O3zHakoMIieHHe ¢ o0pa3laMu NPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB, PELIEHHE dKCIIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «Pacrno3HaBaHue macTMacce u
BOJIOKOH.

Pacuérnrnle 3amaun

Haxoxaenue MonekysipHOi popMyJsibl OpraHMYECKOTO COSUHEHUS 10 MaCCOBBIM
JIOJISIM SJIEMEHTOB, BXOJISIIMX B €T0 COCTAaB, HAX0XKJICHUE MOJIEKYJISIPHON (hOpMYJIBI
OpPraHUYECKOTO COEAUHEHHUS 10 Macce (00BEMY) MPOAYKTOB CrOpaHus, IO KOJIHMUYECTBY BEIlleCTBA
(Macce, 00bEMY) MPOAYKTOB pEaKIMH W/WIIM UCXOJIHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpPHOU
(bopMyJIbl OPraHU4YEeCcKOro BEIIECTBA HA OCHOBE €0 XMMHUYECKHUX CBOMCTB MJIM CIIOCOOOB
IIOJTy4€HUs, ONIPENETICHUE TOJIU BBIX0/1a IPOAYKTA PEAKIIUN OT TEOPETUUECKU BO3MOKHOTO.

MexnpeameTHble CBSI3U

Peanuzanus MeXnpeaMeTHBIX CBsI3eH MPU U3yUeHUH OpraHndeckoil xumuu B 10
KJIacce OCYIIECTBIISIETCS Yepe3 UCII0JIb30BAHNE KaK OOIIMX €CTeCTBEHHO-HAYUHbIX MOHITUM, TaK
Y TIOHATUH, TPUHATHIX B OTAETBHBIX MIPEIMETAX €CTECTBEHHO-HAYYHOT'O IIHKJIA.

OO61ure ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SBJICHUE, HAyUHBIH (DaKT, rUMoTe3a, TeopHs,
3aKOH, aHAJIU3, CUHTE3, KIacCU(pHUKAIH, HAOII0AeHUE, U3MEPEHUE, SKCIIEPUMEHT, MO/JIEIb,
MOJIETTUPOBAHUE.

®usuka: MaTepus, aTOM, NIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPIeTUUECKUM
YpOBEHb, BEIIECTBO, TEJ0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, PU3NUECKHIE BEINUHHBI,
€IMHHULIBI U3MEPEHUS, CKOPOCTb, SHEPTHS, Macca.

buonorus: knerka, opraausM, sKocrucTeMa, ornocdepa, MeTadom3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIN U reTepoTpOoHBIN TUIT TUTAHU, OposkeHHe, (POTOCHHTES,
JbIXaHKe, ONIKU, YTIeBOIbl, KHUPbI, HyKJIEHMHOBbIE KUCIOTHI, (PEPMEHTHI.

I'eorpadus: mone3Hble HCKOMaeMble, TOILIUBO.

TexHonOrus: MUIEBbIE MPOIYKTHI, OCHOBBI PAIllHOHATBHOIO MTUTAHUSI, MOIOLIHE
CPEICTBa, MaTEPHAJIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.



IVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSI ITIPOI'PAMMBI 10 XUMUHN HA
YPOBHE CPEJJHEI'O OBHIEI'O OBPA30OBAHUS
JIMYHOCTHBIE PE3YJIbTATbBI

B cooTBeTcTBUY C CUCTEMHO-EATEIBHOCTHBIM MOJIXOJ0M B CTPYKTYPE JTUYHOCTHBIX
Pe3yJIbTaTOB OCBOCHUS MpeAMeTa « XUMHUs» Ha YPOBHE CpeIHEro o01ero oopa3oBaHus
BBIJICJIEHBI CIIEYIOIINE COCTABIISIONINE: OCOZHAHUE 00YyYaIOUIMMUCS POCCUHCKOM IpaIaHCKON
UJEHTUYHOCTHU; TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEIIbBHOCTH M CaMOOIIPEIETICHHIO;
HaJIMYME MOTUBAIMU K 00yUEHHIO; TOTOBHOCTh U CIIOCOOHOCTH 00YYaOLIHXCS
PYKOBOJICTBOBATKCS IPUHITHIMH B OOIIECTBE MPaBHJIAMH U HOPMAaMU TIOBEACHUS; HATHINE
MIPaBOCO3HAHUSI, SKOJIOTHYECKOM KyJIbTYphl; CIOCOOHOCTh CTaBUTH 1IETTH U CTPOUTH KU3HEHHBIE
TUTaHBI.

JIMYHOCTHBIE pe3ybTaThl OCBOCHUS MpeaMeTa « XUMHUSD» OTPaKaIOT
Cc(OPMHPOBAHHOCTH OITBITA TIO3HABATEIFHON M MMPAKTHYECKOMN JICATEIILHOCTH 00YJarOIIUXCS B
npoliecce pean3alui 00pa3oBaTeIbHON JEATEILHOCTH.

JIM9HOCTHBIE pe3yNIbTaThl OCBOCHUS MpeaMeTa « XUMHUSD» OTPakatoT CPOPMHUPOBAHHOCTH OITBITA
MO3HABATEJILHON U MPAKTHUECKOM JeSTeIbHOCTH 00yUaloMIUXCs B IPOIEcCe pealn3aluu
o0pa3oBaTeabHON NeSTeIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaxaaHCKOTr0 BOCIUTAHMS:

0CO3HaHUS 00YUYAIOIIMMHUCS CBOMX KOHCTUTYITHOHHBIX TPaB U 0053aHHOCTEH, yBaKESHHUSI
K 3aKOHY U NPaBOIOPSAKY;

NPECTaBICHUS O CONMANBHBIX HOPMaX M MPaBUIIAX MEXJINIHOCTHBIX OTHOIICHUHN B
KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH JCATEIILHOCTH TIPU CO3JaHUN YUeOHBIX
MIPOEKTOB, PELICHNH YUeOHBIX U TTO3HABATENbHBIX 3a/1a4, BBIMOJIHEHUH XUMUYECKUX
IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI
APYTUX TPY aHATN3€ Pa3IMYHBIX BUJOB YUEOHOH NEATETHHOCTH;
2) IaTPHOTHYECKOI0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIICHUS K HCTOPHYECKOMY ¥ HAyYHOMY HACIICAHIO OT€YECTBEHHON
XUMHH,

YBa)KEHUS K TPOIIECCY TBOPUECTBA B 00JIACTH TEOPUH U MTPAKTUICCKOTO TPUIIOKECHUS
XMMHUH, OCO3HAHUS TOTO, YTO IAaHHBIC HAYKH €CTh Pe3yJIbTaT JUIUTEbHBIX HA0II0JCHUH,
KPOIIOTIIMBBIX AKCIIEPUMEHTATBHBIX TTIONCKOB, MTOCTOSITHHOTO TPYAA YUEHBIX U TIPAKTHKOB,

UHTEpeca U M03HaBaTeIbHBIX MOTUBOB B ITOJyUYECHUH U MOCJIEAYIOLIEM aHAIU3e
WHPOPMAIINH O TIEPETOBBIX TIOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XHMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHMsI, STUUECKOro noBeaeHus; deaepanbHas padbodas mporpamMma |
Xumus. 10-11 knacces! (yrinyOnéHHbIN ypOoBEeHb)

CTIOCOOHOCTH OIICHUBATh CUTYaIIUH, CBS3aHHBIC C XUMHUECKUMH SBIICHUSMH, H
NPUHUMATh OCO3HAHHBIE PEIICHHsI, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHUE U MOCTYIKH CBOMX TOBAPHILEH ¢ MO3ULIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM H C YIETOM OCO3HAHHUS ITOCIIEICTBUI IMTOCTYTIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MMOHUMAaHUS IIEHHOCTEH 3I0POBOTO U 0€30MacCHOTO 00pa3a KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHHS K COOCTBEHHOMY (DPU3NYECKOMY U IICUXMYECKOMY 3/10POBBIO;
coOJTI0ICHUS PAaBHJT OE30TTaCHOTO OOpAICHUS C BEIIECTBAMU B OBITY, TOBCEHEBHOM XKU3HU, B
TPYAOBOM JeSITeNbHOCTH;

MTOHUMaHHS IEHHOCTH MPAaBUJI HHAWBHYaTIHHOTO M KOJJICKTHBHOTO 0€301T1acHOTO
MOBEJICHUS B CUTYAIMAX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HHU JIIOJIEH;



OCO3HAHUS TIOCTIEACTBUIA U HEMPUATHUS BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS aJIKOT OIS,
HapKOTHKOB, KypeHUs);
5) TpPy10BOro BOCIIUTAHUSA:

KOMMYHUKATHBHON KOMITETEHTHOCTH B y4€OHO-HCCIICIOBATEIHCKOM ACATEIHHOCTH,
OOILIECTBEHHO OJIE3HO, TBOPUECKOI U Apyrux BuAax AEATEIbHOCTH;

YCTAaHOBKH Ha aKTUBHOE YYaCTHE B PEIICHUH MPAKTHYECKUX 3a7a9 COIMATbHON HAMPaBICHHOCTH
(B paMKax CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY HU3YUCHHIO TPO(ECcCHii pa3IMyHOTO POJia, B TOM YKCIIE Ha

OCHOBE NMPUMEHEHHUSI IPEIMETHBIX 3HAHUH MO0 XUMHUH;
YBaXEHUS K TPYAY, JIOIIM TPpyJa U pe3yJibTaTaM TPYI0BOH JCSITEIBHOCTH;
TOTOBHOCTH K OCO3HAaHHOMY BHIOOPY WHAMBHIyalIbHOM TPaeKTOPUHU 00pa3oBaHus, Oy yiieit
Mpo(eCCUM U peaTn3aiii COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMUU, HHTEPECOB U IOTPEOHOCTEH 0011IeCTBa;

6) IK0JI0TMYeCKOr0 BOCIIMTAHMS:

9KOJIOTHYECKH IEIeCO00PAa3HOT0 OTHOUICHHUSI K IPUPOJIE KaK UCTOUHUKY
CYILIECTBOBAHMS )KU3HU Ha 3eMIIE;

MOHUMAHUS TJI00ATFHOTO XapaKTepa IKOJIOTUIECKUX MPOOIeM, BIUSHIS SKOHOMHUYECKHX
MPOLECCOB Ha COCTOSIHUE MPUPOJTHOM U COLIMATIBHOM CPEIbI;

OCO3HaHUsI HEOOXOUMOCTH UCTIONB30BAHUS JOCTIKCHUN XUMHH TSI PEIICHUS
BOITPOCOB PAIMOHAIBHOTO MPUPOJIOTIOJIb30BAHUS;

AKTUBHOTO HEMPUATHS IEUCTBUI, MPUHOCALIUX BPEl OKPY’KAIOIIEH MPUPOIHOMN Cpene, yMEHUs
MIPOTHO3UPOBATH HEOJIATOTIPUSTHBIC YKOJIOTUIECKUE TTOCIICICTBHS IPEANPUHUMACMBIX JTCHCTBUI
Y TIpe10TBpaliaTh UX;

HaJIMYHSI Pa3BUTOTO IKOJIOTHIECKOTO MBIIIJIEHHUS, YKOJTOTHIECKON KYIbTYPHhI, OIBITA
JEeSATEIBbHOCTH SKOJOTUUECKOW HANIPaBIEHHOCTH, YMEHUS pyKOBOACTBOBATHCS UMHU B
MMO3HABATEIbHON, KOMMYHUKATHBHOM M COITMATILHOM MPAKTHUKE, CTOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH Haeosoruu xemodooun; denepanpHast padoyas nporpamma | Xumus. 1011
KJ1acchl (YriryOn€HHBIA ypOBEHb)

7) 1EeHHOCTH HAYYHOI0 O3HAHUS:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U
OOIIIECTBEHHOM MPaKTHKH;

MOHUMAaHUS CTIeNU(PUKY XUMUHU KaK HAyKH, OCO3HAHUS €€ poiu B OPMHPOBAHUN
paIOHATBHOTO HAYYHOTO MBIIIICHUS, CO3JIJAHUH IIEIOCTHOTO TIPECTABICHUS 00 OKPYKAIOIIeM
MHUpE KaK O IUHCTBE MPUPOJIbI M YETIOBEKA, B TIO3HAHUU MPUPOJIHBIX 3aKOHOMEPHOCTEH 1
pelIeHnr IpoodieM COXPaHEHHUs TPUPOTHOTO PaBHOBECHS;

yOSXXIEHHOCTH B 0CO00H 3HAYUMOCTH XHUMHH JIJISi COBPEMEHHOM IUBUIIN3AIIAN: B €€
T'YMaHUCTHYECKON HAMpaBIEHHOCTH U BaXKHOH POJIM B CO3JaHUU HOBOM 0a3bl MaTepHALHOM
KYJBTYPHI, B PEIICHUN TIO0ATBHBIX TTPOOIEM YCTOHIMBOTO PA3BUTHS YETIOBEYECTBA — CHIPHEBOM,
SHEPreTHUYECKOH, MUIIEBOM U HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEUIIMHEI,
o0ecreueHnr yCIOBHM YCIIEITHOTO TPyAa M SKOJIOTHUECKH KOM(MOPTHON KU3HH KaXKIOTO YIeHA
oO1ecTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTH: TIOHUMAHHMSI CYIITHOCTH METOJIOB TTO3HAHUS,
HCTIONIE3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIIOJIb30BATh MMOTy4aeMble 3HAHUS JITIS
aHanu3a U 0OBSICHEHHUSI SIBJICHUI OKPYIKAIOIIET0 MUPa U MIPOUCXO/ISIINX B HEM U3MEHEHUH,
yMEHHUS JIeaTh 000CHOBAHHBIC 3aKIIOYCHUS HA OCHOBE HAYYHBIX (P)aKTOB M UMEIOIUXCS JTAaHHBIX
C TIEJIBIO TIOJTYYCHHS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIHHO UCIOIB30BaTh XUMHUYECKUE 3HAHUS AJIs PEIICHUS
po0JIeM B peaIbHBIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATENbCKOM ACSITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO i CaMOOOpa30BaHUIO, K
aKTUBHOMY IOJIyYEHHUIO HOBBIX 3HAHUM MO XUMUU B COOTBETCTBUHU C KU3HECHHBIMU
MOTPEOHOCTSIMU;



HMHTEepeca K 0COOCHHOCTSM TPy/ia B Pa3IMUHBIX cepax npodecCHOoHATHHON
NeSITEIbHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yabTaThl OCBOCHUS TPOTPAMMBI ITI0 XMMHUHU Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BKIIFOYAIOT:

3HAYUMBIE TSI POPMUPOBAHUS MUPOBO33PEHUS 00YUAIOIINXCS MEKIUCITUTITHHAPHBIC
(MexXIpeIMeTHBIC) OOIIeHAYYHBIE TIOHATHUS, OTPAKAIOIIUE IIEIOCTHOCTh HAYYHON KapTHHBI MUpa
U crienu(UKy METOJIOB TTO3HAHUS, UCTIONIH3YEMBIX B €CTECTBCHHBIX HayKaX (MaTepus, BEIIECTBO,
SHEPrus, SBICHUE, MPOIIECC, CUCTEMA, HAyUHBINH (DAKT, MPUHIIUIL, TUIIOTE3a, 3AKOHOMEPHOCTH,
3aKOH, TEOPHsl, UCCIIel0BaHNe, HaOI0IeHNEe, U3MEPEHNE, SIKCIIEPUMEHT U JIpYTHeE);
yHHUBEpCcalIbHbIC yueOHbIE NeUCTBUS (TT03HABATENbHBIC, KOMMYHHUKATHBHBIC, PETYISTHBHBIC),
obecrnieunBaromye GopMupoBaHre (PyHKIIMOHATEHON TPAMOTHOCTH M COITMATLHON KOMIIETECHITUN
o0yJaromnmxcs;

CIOCOOHOCTH 00YUAIOUINXCS UCIIOJIb30BAaTh OCBOCHHBIE MEXAUCIUIUTMHAPHBIE,
MHPOBO33PEHYCCKUE 3HAHUS ¥ YHUBEPCATbHbIC yueOHbIC ACHCTBUS B MO3HABATEIHHON U
counanbHoU nmpakTuke. denepanbHas padoyas nporpamma | Xumus. 10—-11 xmaccst
(yrmyonéHHslil ypoBeHb) MeTtanpeaMeTHbIe Pe3yIbTaThl OTPAXKAIOT OBIAICHUE
YHUBEPCATBHBIMHU YUYEOHBIMH TTO3HABATEIHHBIMHI, KOMMYHHUKATUBHBIMU U PETYIISITUBHBIMU
JNEUCTBUSAMU.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIe JeiicCTBHS
ba3oBble JlornYecKue NeiCTBUA:

CaMOCTOSITENTLHO (POPMYIIMPOBATh M aKTyaIM3UPOBATh MPOOIEeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIpeIeIATh 1SN IeITeIbHOCTH, 3a71aBast MapaMeTphbl U KPUTCPUHU UX JTOCTHKCHUS,
COOTHOCHUTH PE3yJIbTAThI ACSITEIIBHOCTU C MTOCTABICHHBIMHU LIEIISIMH;

WCITIOJIB30BATh MTPH OCBOCHUU 3HAHUH TTPUEMBI JIOTHYECKOTO MBITIUICHUS: BBIICTISATh
XapaKTepHbIE MPU3HAKU MOHITHI U YCTaHABIMBATh UX B3aUMOCBA3b, UCII0JIb30BaTh
COOTBETCTBYIONIHME MIOHATHS JIJIs1 OOBSICHEHHS OTJEIBHBIX (DAKTOB U SIBJICHUIA;

BBIOUpATh OCHOBAHMS U KPUTEPUU I KIACCU(PUKAIIUU BEIIECTB U XUMHUECKUX
peakuuii;

yCTaHaBJIMBATh MPUUMHHO-CIEACTBEHHBIE CBSA3H MEXK]y U3y4aeMbIMHU SIBICHUSIMU;
CTPOUTH JIOTUYECKUE PACCYKJICHUS (MHIyKTUBHBIC, JCTYKTUBHBIC, 10 AHAJIOTHH ), BBISIBIISITh
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B paCCMATPUBAEMBIX SBICHUSX, (DOPMYITHPOBATH BHIBOBI U
3aKJIIOUEHUS;

MIPUMEHSTH B MPOLIECCE TIO3HAHUS UCIIONIb3YEMbIE B XUMHUH CUMBOJIMYECKHE (3HAKOBHIC)
MOJIEJH, IPe0O0Pa30BbIBATh MOJIEIbHbBIE MPECTABICHUS — XUMUUECKHUM 3HAK (CHMBOJ) JIEMEHTA,
XUMHUYeckas popmyna, ypaBHEHHE XUMUUYECKON peaklliy — P PEHICHUN yIeOHBIX
MMO3HABATENIbHBIX M MPAKTHYECKUX 3a7a4, IPUMEHSATh Ha3BaHHBIE MOJICTbHBIE TIPE/ICTABIICHUS
JUTSI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3YYaEMbIX BEILIECTB U XUMUYECKUX PEaKLIUM.

Bba3oBble ucciaenoBaTebcKue AelicTBUA:

BJIJI€Th OCHOBAMH METOJI0OB HAyUYHOI'O MTO3HAHMSI BEUIECTB U XUMHUECKUX PEAKIIHII;

dbopMyIupOBATh LEH U 33JJa4l UCCIIEIOBaHMs, UCIIOJIb30BATh TOCTABIICHHBIE U
CaMOCTOSITENTFHO c(hOpMYITHPOBAHHBIC BOMPOCH B KAUECTBE HHCTPYMEHTA TTO3HAHUS U OCHOBBI
JUTst (POPMHUPOBAHUS THTIOTE3BI 110 TTPOBEPKE NMPABMIHHOCTH BHICKA3bIBAEMBIX CYXKICHUI;

BJIAJETh HABBIKAMU CAMOCTOSITEJIbHOTO MJIAHUPOBAHUS U IPOBEACHUS YUEHUUYECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HA0JI01aTh 33 XOA0M IIpoIecca, CaMOCTOSTEIILHO
MIPOTHO3UPOBATH €T0 PE3YJIbTAT, POPMYITUPOBATH 0OOOIIEHHS ¥ BHIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEI0BAaHUS, COCTABISATh 0O0CHOBAaHHBIN OTUYET O MpOAETaHHON
pabore;

MpruoOpETaTh OMBIT YUCHUUECKOU UCCIIEA0BATEIbCKON M MPOSKTHOM JACITEIHHOCTH,
MPOSIBIISATH CIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEIBHOMY MOUCKY METO/IOB PEIICHUS
MPaKTUYECKHUX 3a/1a4, IPUMEHEHHUIO Pa3TNIHBIX METO/IOB ITO3HAHMS.



Padora ¢ unpopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOPMAIUH (HAyUYHO-TIOMYJIsIpHAS
JUTEpaTypa XUMHUUECKOTO COJIEpKaHUs, CIIpaBOYHbIE TOcoOus, pecypcsl HTEepHEeTa),
®enepanbHas padouas mporpamma | Xumus. 10-11 knacesl (yrinyOnEHHBIN ypOBEHb)

aHAJIM3UPOBATh MHPOPMALIMIO PA3TUYHBIX BUI0B U (HOPM NpeACTaBICHUS, KPUTHUECKU
OLIEHUBATH €€ I0OCTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

(bopMyIMpOBATh 3aIPOCHI U IPUMEHSTH Pa3InYHbIE METO/IbI IPU TIOUCKE U 0TOOpE
uH(popMaluy, He0OXO0AUMOM /1JIS BBITIOJIHEHUS YUeOHBIX 3a/1a4 ONpPeAeaEHHOIO TUIIA;
nproOpeTaTh ONBIT UCIIOIB30BaHUA HHPOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHHA U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BEIOMPATh ONTHUMAJIbHYIO (JOpMY HpeAcTaBIeHUs HHPOpMaIUK
(cxembl, rpauKH, AUarpaMMbl, TAOIHIIBI, PUCYHKH U JPYTHE);

MCIOJIb30BaTh HAYYHBIN SA3bIK B KAUECTBE CPEJICTBA MTPH paboTe ¢ XUMUUYECKON MH(pOpMaInei:
MPUMEHATh MeXIpeaMeTHbIE (PU3nUecKre U MaTeMaTHUeCKHe) 3HaKU U CUMBOJIBI, (POPMYIIbI,
ab0peBUaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh 3HAKOBO-CUMBOJIMUYECKHE CPEJICTBA HATJISAHOCTH.

KoMMmyHuKaTHBHBIC YHHBeEpcaabHblIe y4eOHbIE JeHCTBHUSA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXAaeMOM TeMbI B X0/I€ JUAJIOTa U/UIIH JUCKYCCHH,
BBICKa3bIBaTh HJIEH, (HOPMYITUPOBATH CBOU MPEIOKEHHSI OTHOCUTEIBHO BBITIOJHEHHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C NIPE3EHTALMEN PE3YJIbTATOB IM03HABATEIBHON JAESTEIbHOCTH, IOTYyUYEHHBIX
CaMOCTOSITETIFHO UJIM COBMECTHO CO CBEPCTHUKAMU IPU BHITIOJTHEHUH XUMHUYECKOTO
HKCHEPUMEHTA, MPAKTUYECKON PabOThI MO UCCIIETIOBAHUIO CBOMCTB N3yUaeMbIX BEIIECTB,
peanzanuy yaeOHOro MpoekTa, u GopMyJIupOBaTh BBIBOJIBI 110 pe3yjIbTaTaM MPOBEAEHHBIX
UCCIIEIOBaHUN MYTEM COTIIacOBaHMS MO3UIMK B X0/1€ 00CYkIeHUsI 1 00MEHa MHEHUSMU.

PerynasiTuBHbIC YHUBEpCAJIbHbIE y4eOHbIE 1eiicTBUS

CaMOCTOSITENILHO IJIAHUPOBATh M OCYILLECTBIISITH CBOIO [TO3HABATENIBHYIO JAESTEIBHOCTD,
omnpenensis e€ ey U 3a/1a4i, KOHTPOJIUPOBATh U 10 Mepe HE0OXOJUMOCTH KOPPEKTUPOBAThH
npeJylaraeMblii AITOPUTM JASUCTBHUM MPH BHIMOJIHEHUH YYeOHbBIX U UCCIIE0BATENIbCKUX 3a/1a4,
BbIOMpaTh Hanbosee 3PPEKTUBHBIN CITOCOO MX PelIeHUs C YIETOM MOTYyUYEHHsS] HOBBIX 3HAHUHU O
BEIIECTBAX U XUMUYECKUX PEAKLUAX;

OCYHIECTBIISITh CAMOKOHTPOJIb JIEATEIHHOCTH Ha OCHOBE CAaMOAHaJIN3a U CAMOOIICHKH.

[IpenmeTHbIe pe3yabTaThl OCBOSHHS ITPOrPaAMMBI 110 XUMHUH Ha YTIiyOlIEHHOM ypOBHE Ha
YPOBHE CpeiHero 001ero o0pa3oBaHus BKIOYAIOT crienu(udeckue 11 y9eOHOTro nmpeameTa
«XUMUS» Hay4YHbIE 3HaHUS, YMEHHUS U CIIOCOOBI IeHCTBUI IO OCBOCHMIO, MHTEPIIPETALIUHU U
peoOpa3oBaHUIO 3HAHUN, BUJIBI ACSITETLHOCTH MO MOJIYYEHHUIO HOBOTO 3HAHUS U IPUMEHEHUIO
3HAHUH B Pa3JIMYHBIX YYEOHBIX CUTYaIUIX, @ TAKXKE B PEaIbHBIX KU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX ¢ XUMHUEH. B mporpamme o XMMHHM MIpeIMETHBIE Pe3yJIbTaThl IIPEJICTABICHBI 1O
rogam usyueHus. @enepanbHas paboyas nporpamma | Xumus. 1011 knaccesl (yrinyOnéHHbIH
YPOBEHb)

MNPEAMETHBIE PE3YJIbTATbBI
10 KJIACC
[IpenmeTHbIe pe3ybTaThl OCBOCHUS Kypca «OpraHuueckas XUMHUs» OTpaxaroT:
c(OpMHPOBAHHOCTH MPE/ICTABICHUI: O MECTE U 3HAUEHUU OPraHMYECKOW XUMUU B CUCTEME
€CTECTBEHHBIX HayK U €€ PO B 00eCIeYeHUN YCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA B PEIICHUN
po0JIeM IKOJIOTHYECKOM, YHEPreTUUECKOM U MUILEBON O€30MaCHOCTH, B Pa3BUTUN MEIUIIMHBI,
CO3JTaHMH HOBBIX MaTE€PHAJIOB, HOBBIX UCTOYHUKOB SHEPTHH, B 00ECIICYCHUN PAITHOHAIEHOTO
IPUPOOIIOIB30BaHUS, B POPMHUPOBAHUN MUPOBO33PEHHUS U OOIIEH KyIbTyphl YeNIOBEKa, a TAKKE
AKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3[I0POBBIO U MPUPOTHON Cpelie;
BJIaJICHHE CUCTEMON XMMUYECKUX 3HAHUHN, KOTOpasi BKIIIOUACT: OCHOBOIIOJIATAIOIINE TOHATHUS —
XUMHUYECKUHN AJIEMEHT, aTOM, SIIPO U 3JIEKTPOHHAsk 000JI04Ka aToma, S-, p-, d-aTOMHbIE



opOuTau, OCHOBHOE U BO30YKIEHHOE COCTOSIHUS aTOMa, THOpUIN3aIMs aTOMHBIX OpOUTasei,
MOH, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPHULATEILHOCTD, CTENIEHb OKHUCICHUS, XUMHUECKast
CBSI3b, MOJIb, MOJISIpHAsI Macca, MOJISIPHBIM 00BEM, YIIIepoHbIi cKemeT, (yHKIMOHATIbHAS
rpymmna, paaukai, CTpyKTypHbIe (OpMyIibl (pa3BEPHYTHIE, COKpAIIEHHBIE, CKEJIETHBIE ), H30MEPHUS
CTPYKTYpHas ¥ IPOCTPAHCTBEHHAs (F€OMETPUYIECKas, Onmu4ecKkds), i30Mepbl, TOMOJIOTHUECKUI
P, TOMOJIOTH, YTII€BOIOPO/IbI, KUCIOPOA- U a30TCOAepKAIle OPraHUYECKUEe COSTUHEHMS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COETUHEHMSI; TEOPUH, 3aKOHBI
(nepuonuyeckuii 3akoH J{.1. Menneneesa, Teopusi CTpOCHUS OpraHMYecKHX BemiecTs A.M.
byTtnepoBa, 3aKOH COXpaHEHHsI MacChl BELLIECTB, 3aKOH COXPAaHEHUS U NPEBPAILEHUS YJHEPTUU
IIPU XUMUYECKHUX PEAKIHSIX ), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN A3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIUE B OCHOBE [IOHUMAHUS IPUYMHHOCTH ¥ CUCTEMHOCTHU
XUMHYECKUX SIBJICHUM; MTPEICTaBICHHS O MEXaHW3MaX XUMUYECKUX peaklui,
TEPMOJUHAMUYECKUX U KHHETUUECKHUX 3aKOHOMEPHOCTSAX MX NPOTEKAHUs, O B3aMMHOM BIIMSIHUH
aTOMOB M T'PYIII aTOMOB B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3((HeKThI, OpHeHTaHTHI | 1
II pona); paxTonoruyeckre CBEACHUS O CBOMCTBAX, COCTaBe, MOJYYEHUU U 0€3011acCHOM
WCIOJIb30BaHNU BaXKHEUIINX OPraHUYECKHUX BEUIECTB B OBITY M MPAKTUUECKON NEeSTEIbHOCTH
YeJI0BeKa, OOIIMX HAyYHBIX MPUHIUIAX XUMHUYECKOTO IMPOU3BO/ICTBA (HA IpUMepe
MPOM3BOICTBA METAHOJIA, TepepadbOTKu HEPTH);
c(OPMHPOBAHHOCTh YMEHUIA: BBISBIISATH XapaKTEPHbIC MPU3HAKU MTOHATHIA,

YCTaHABIIMBATh UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS PU ONKUCAHUU
COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COECINHEHUII;

c(hOpMHUPOBAHHOCTh YMEHUM
HCIIOJIb30BaTh XUMHUUYECKYIO0 CUMBOJIMKY JIJISl COCTaBJICHHS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHNYEeCKUX BEIIECTB;

COCTaBJIATh YPAaBHEHUS XUMUYECKUX PEAKLIUI U PACKPBIBATH UX CYIIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIINI MMOCPEICTBOM COCTABJICHHUS ANEKTPOHHOTO
®enepanbHas padoyas nporpamma | Xumus. 10—11 knaccsl (yriryOnEHHBIA YPOBEHB)

OaJlaHca ATUX PeaKIuii, peaKkIuii HOHHOTO OOMEHa MyTEM COCTaBIICHUS MX TOJIHBIX U
COKpAaIllEHHBIX HOHHBIX YpaBHEHUII;

M3TOTaBIMBATh MOJIEIH MOJIEKYJI OPraHNYECKUX BELIECTB JIJIsl WITFOCTPALUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOEHMUS;

c(OpMUPOBAHHOCTh YMEHHI. YCTaHABINBATH IPUHAICKHOCTD N3YUYEHHBIX
OpPraHMYECKUX BELIECTB MO UX COCTaBY M CTPOCHHIO K ONpEAeNEHHOMY Kilaccy/Tpynime
COCTMHEHUM, 0agamb UM Ha3BaHUs 10 cucteMatndeckor HomeHknatype (IUPAC) u npusooums
TPUBHAJIbHBIE Ha3BaHU JJIsl OTAEIIBHBIX IIPEJICTaBUTENIEH OPraHUUECKUX BEIIECTB (3TUJIEH,
alleTUJIeH, TOJIYOJl, TJIUIEPUH, STUICHIJIMKOIb, PeHO, (popManibaeru, aleraibIerul, aleToH,
MypaBbHHAsl KUCIIOTA, YKCYCHAs KMCJIO0Ta, CTeapUHOBAs, OJICMHOBAsA, TATbMUTUHOBASL KUCIIOTHI,
TJIMLUH, aJlaHuH, MajbTo3a, (PPYKTO3a, aHWINH, JUBHUHUII, U30TIPEH, XJIOPOIPEH, CTUPOJI U
JpyTHe);

c(OpMUPOBAHHOCTh YMEHUS OTNPEAETATh BUJ XUMHUUECKON CBS3U B OPraHUYECKHUX
COEMHEHMIX (KOBAJICHTHAs! U MOHHAS CBSI3b, G- U T-CBA3b, BOJOPOJIHAS CBA3b);

c(hOpMHUPOBAHHOCTh YMEHUS IIPUMEHSTH MOJIOKEHUSI TEOPUH CTPOCHUSI OPTaHUUYECKUX
BemiecTB A.M. ByTiepoBa a5 00bICHEHHS 3aBUCUMOCTH CBOMCTB BELIIECTB OT UX COCTaBa U
CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTPOCHHUE, (PU3UUECKUE U
XUMHYECKHE CBOICTBA TUITMYHBIX MPEACTABUTENECH Pa3IMUHbIX KJIACCOB OPraHMYECKHUX BEIIECTB:
AJIKaHOB, ITUKJI0AJIKAHOB, AJIKEHOB, AJIKaJUEHOB, aJJKHHOB, aDOMaTUYECKUX YTIEBOIOPOAOB,
CIHUPTOB, aJIbAETUOB, KETOHOB, KAPOOHOBBIX KUCIIOT, MPOCTHIX U CII0XKHBIX 3(UPOB, KUPOB,
HUTPOCOETUHEHUH U aMUHOB, aMMHOKHCIIOT, O€JIKOB, YIJIeBOIOB (MOHO-, IU- U MOJUCAXAPUIOB),
WTIOCTPUPOBATh TEHETUUECKYIO CBSI3b MEX/Iy HUMU YPaBHEHUSIMU COOTBETCTBYIOIINX
XMMUYECKHUX PEaKIHii ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (GOpMYT;



c(OPMHPOBAHHOCTh YMEHUS MMOATBEPKAAaTh HA KOHKPETHBIX MPUMeEpax XapakTep
3aBHCHUMOCTH PEaKIIMOHHON CIIOCOOHOCTH OPraHUYEeCKUX COEIMHEHUI OT KPaTHOCTH M TUIA
KOBQJIEHTHOH CBSI3M (G- U T-CBS31), B3AUMHOTO BIIMSIHUS ATOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OpMHUPOBAHHOCTh YMEHUS XapaKTEepPU30BaTh HCTOUHUKH YTIIEBOIOPOAHOTO CHIPhS
(He(Th, MPUPOTHBIH Ta3, Yrojb), CIIOCOOBI €ro NepepadoTKU U MPAKTHYECKOE TPUMEHEHNE
MIPOJYKTOB MEpepadboOTKH;

c(OPMHPOBAHHOCTH BIIAJICHUS CUCTEMON 3HAaHUI O €CTECTBEHHO-HAYYHBIX METOaxX
MO3HAHUS — HAOJIOIEHUH, U3MEPEHUH, MOJICINPOBAHNUH, IKCIIEPUMEHTE (peasbHOM U
MBICJICHHOM) ¥l YMEHHUSI IPUMEHSTh 3TH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSATH OCHOBHBIE OTIEpalliy MBICIUTEIbHOM
JeSITeIbHOCTH — aHAJIU3 U CUHTE3, CpaBHEHHUE, 0000IIeHNE, CHCTEMAaTH3AIIHIO, BBISIBICHUE
MPUYUHHO-CJIEICTBEHHBIX CBSA3EH — /Il U3yUEHUS! CBOMCTB BEIIECTB M XUMUYECKUX PEaKIIHii;

c(OPMHPOBAHHOCTh YMEHHI. BBISABIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUHN C MOHATUSIMHU
U TIPEJICTABJICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MTpeIMeTOB s 6osnee DenepanbHas
pabouas nporpamma | Xumusi. 10—11 kmaccs! (yriayOnEHHbIN ypOBEHb) OCO3HAHHOTO
MOHMMAHUS CYIIHOCTH MaTEepPUaIbHOTO €IMHCTBA MHUpPA, UCIIOIb30BaTh CUCTEMHbBIEC 3HAHUS I10
OpPraHUYeCKOM XMMHUU JJIs1 OOBSICHEHHS U MPOTHO3UPOBAHUS SIBICHUH, HMEIOIINX €CTECTBEHHO-
Hay4YHYIO0 IPUPOLY;

c(OPMHPOBAHHOCTh YMEHH: IPOBOJUTH PACUETHI 10 XUMHUYECKUM (popMyiam u

YPaBHEHUSAM XUMHUECKHUX PEAKIMH ¢ UCTIOIb30BaHUuEM (U3NYECKUX BEIMYHH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIINX BEIIECTBA C KOJIUYECTBEHHON CTOPOHBI:
pacuéThl 10 HAXOXKJICHUIO XUMUYECKOH (POPMYJIbI BEIeCTBa 110 U3BECTHBIM MAaCCOBBIM JOJISIM
XMUMUYECKUX 3JIEMEHTOB, IPOyKTaM CrOpaHus, IIIOTHOCTH ra3000pa3HbIX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBAThH, AHAJIM3UPOBATh U OIICHUBAThH C MO3ULUI
HKOJIOTUUECKOM Oe30MacCHOCTH MOCIEICTBUS OBITOBON U MPOU3BOACTBEHHOM JEATEIIbHOCTH
YEJIOBEKA, CBA3AHHOM € MepepaboTKON BEIIEeCTB, UCIIOIh30BaTh MOYUYEHHBIC 3HAHUS TS
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIeM B CUTYaIUsIX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHI. CaMOCTOSTENIBHO TUIAHUPOBATH U IPOBOJAUTH XUMUUYECKUN
9KCIIEPUMEHT (TI0JyUYEHHE U N3YYEHHUE CBOMCTB OPraHNYECKUX BEIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOIOPOOB PA3IMUHBIX KJIACCOB U KUCIOPOJICOIEPKALINX OPraHMUECKHUX BEIIECTB,
peleHre HKCIePUMEHTANIBHBIX 33/1a4 110 paclio3HaBaHUIO OPraHUYECKHUX BEILECTB) C
coOIroIeHrEeM MpaBmI1 6€30MacHOTO OOPAIEHHS C BEIIECTBAMU U JJAOOPaTOPHBIM
obopyoBaHueM, (hOpMyIHUPOBATh LENIb UCCIEIOBAHUS, TIPEACTABIATh B Pa3IUUHON hopme
pe3yNIbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OIIEHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHIA:
co0JII0aTh MpaBHIIa HIKOJIOTUYECKH 11eJIeCO00pa3HOro MOBEACHUS B OBITY U TPYOBOM
JESATENIBHOCTH B LIEJSIX COXPAHEHHUS CBOETO 3710POBbsl, OKPYIKAIOLIEH PUPOAHON Cpeabl U
JOCTUKEHUS €€ yCTONUMBOIO Pa3BUTHS;
OCO3HABAaTh OMACHOCTh TOKCUYECKOTO JIEHCTBUS Ha JKUBBIE OPTaHU3MBI ONIPEAETIEHHBIX
OpraHMYECKUX BEIIECTB, MOHMMas cMbIca nokazatens [TJIK;
aHAJIM3UPOBATH 11€JIECO00PA3HOCTh MPUMEHEHUS] OPraHMYECKUX BEIIECTB B IPOMBIIUIEHHOCTH U
B OBITY C TOUKH 3pEHUS] COOTHOLICHHSI PUCK-IT0JIb3a;

c(OPMHPOBAHHOCTh YMEHHIA. OCYIIECTBIATH 1I€JICHANIPABICHHBIA MOUCK XUMUYECKON
nH(pOpMalMU B Pa3IMYHBIX UCTOUYHUKAX (Hay4YHAsl U yueOHO-Hay4YHas JIUTEpaTypa, CPeJICTBA
MaccoBoi nHpopmanuu, MHTEpHET U ApyTHE), KPUTHUECKU AHAIUUPOBANb XUMUYECKYIO
uH(opMaluio, nepepabamuléams €€ U UCNOIb308aMb B COOTBETCTBUH C ITOCTABJIIEHHON y4eOHOM
3a1auen.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC (yriry0/1éHHBbI)

No
m\It

HaumenoBanue
pasnesnos, TeM
yueOHOTO IpeaMeTa

Kon-so
4acoB

[IporpamMmMHoOe copepskanue

OCHOBHBIE BUJIbI A€ATEIBHOCTH
o0yJaronmxcs

Pazgen 1 TeopeTuyeckre OCHOBBI OPraHMYECKON XMMHUHU

1.1 [Ipeamer
OpraHN4eCcKON XUMUHU.
Teopust cTpoeHus
OpraHU4YEeCKUX
coennHeHud A.M.

byrtneposa

8

[IpenmeT 1 3HaYEeHHE
OpraHUYeCcKON XUMUH,
MIpeJICTaBJICHUE O
MHOT000pa3ui OPTaHUIECKUX
COEIMHEHUH.

DNEeKTPOHHOE CTPOEHUE aTOMa
yTiepoia: OCHOBHOE U
BO30YKIIEHHOE COCTOSHHUS.
BanenTHble BO3BMOKHOCTU
aToMa yriiepoga. XuMuueckas
CBSI3b B OPTraHHYECKUX
coenMHEHUAX. TUNbI
ruOpUIN3aliy aToMa
yraepoaa. MexaHu3Mbl
00pa30BaHUs KOBAJIEHTHON
cBsi3u (OOMECHHBIN U JIOHOPHO-
aKUEenTOpHbIHN). Turmbl
MePEeKPHIBAaHUS ATOMHBIX
opOuTaNeii: G- U T-CBS3H.
OpuHapHas, ABOWHAS U
TpoiiHas cBs3b. CriocoObI
pa3pbiBa CBsA3El B MOJIEKYJIaX
OpraHUYECKUX BEIIECTB.
[lonsiTie o cBOOOIHOM
panukane, HyKieohuie u
anekrpoduiie. Teopus
CTPOGHUS OPraHUIECKUX
coenuneHuid A.M. Bytneposa
1 €e COBPEMEHHOE Pa3BUTHE —
CTPYKTYpHasl TEOpUS
OpraHUYEeCKUX COCAUHEHUM.
3HavYeHHUE TEOPUU CTPOCHUS
OpraHUYeCKUX COCTMHEHUH.
MonekyspHbIe U
CTPYKTYPHBIE (OPMYJIBIL.
CrpykrypHbIe HOPMYIIBI
Pa3IUYIHBIX BUIOB:
pa3BepHyTasi, COKpaleHHas,
CKeJeTHasl.

N3omepust. Buael nsomepuu:

CTPYKTYypHas,
MIPOCTPaHCTBEHHAS.
OnekTpoHHBIE 2P (HEKTH B
MOJIEKYJIaX OPraHUICCKUX
coenvHeHUN. UTHAYKTUBHBIN U
Me30MEPHBIH 3P PEKTHI.
IIpencrasienue o
KJIACCU(UKAIHH
OpPraHUYECKHX BEIIECTB.
[onsiTHe 0 QYHKIMOHATBHON

PackppIBaTh CMBICI H3y4aeMbIX
MOHATUH (BBIACIATH UX
XapakTepHble MPU3HAKN) U
MIPUMEHSTH 3TH TOHATHUS TIPU
OTIMCAaHUU COCTaBa U CTPOCHUS
BEIIECTB, IS O0OBICHEHUS
OTJIENBHBIX (DAaKTOB M SBJICHHIA.
PackppiBaTh CMbICIT TTOJIOKEHUM
TEOPHH CTPOSHUS OPTaHIMUECKUX
BeniecTB A. M. bytneposa u
MPUMEHSTH UX JJIs1 OOBSICHEHUS
3aBUCHUMOCTH CBOMCTB BEILIECTB OT
COCTaBa U CTPOCHUSI.
Hcnonp30BaTh XUMHYECKYTO
CHUMBOITUKY TSI COCTABIICHHS
MOJICKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEépHYTHIX, COKPAIEHHBIX,
CKEJIETHBIX) GOpMyTT
OpraHUYECKUX BEIIECTB.
OnpenensiTe BUIBI XUMHUYECKON
CBsI3U (OIMHApHEIE, KPaTHBIE) B
OpPraHUYECKUX COCTUHCHUSIX.
XapaxTepuzoBaTh poJib U
3HaYeHHE OPTaHUYECKON XHMUU B
pelIeHun npoodieM
AKOJIOTUYECKOM, MUIIEBOM
0€301acHOCTH, B pa3BUTHU
MEHIUHBL, CO3/IaHUH HOBBIX
MaTepHaJioB, B 00eCIICUCHIH
panroHANBEHOTO
MPUPOAOTIONB30BaHHUS;
TMOJITBEPKIATH €€ CBSI3b C
JIPYTHMMU HayKaMHU.
Hcnonb3oBath MoAenH
OpPraHNYECKUX BELIECTB IS
WITFOCTPALUK WX XUMUYECKOTO
MPOCTPAHCTBEHHOTI'O CTPOCHHSI.
Habmonats u onmceiBath
JIEMOHCTPAIIMOHHEIE OTIBITHL;
MPOBOJMTH M OTHCHIBATD
71a00paTOPHBIE OIBITHI




rpynme. 'omosorusi.
'omonoruveckue psbL.
Homenkiatypa opraHngecknx
COCIMHEHUN
(cucremarunueckas u
TPUBHATLHBIC Ha3BAHUA).
OcoGeHHOCTH U
KJaccupuKanus
OpPTaHMYECKHUX PEaKIni.
OKHCITUTETHHO-
BOCCTAaHOBUTEJIbHBIC PEAKIUH
B OPTaHMYECKOH XUMHUHU.
JKCHepUMeHTAIbHbIE
MeTO/bI M3yU€eHHUsI BellecTB
U UX NMpeBpaliennii:

i [[emoHCTpanyu:
O3HaKOMJICHHE C 0Opa3namu
OpraHMYECKHX BEUIECTB U
MarepuagaMi Ha X OCHOBE;

i OIIBITHI 11O MTPEBPALICHUTIO
OpraHHYECKHX BEUIECTB MPU
HarpeBaHuH (IUIaBJICHHE,
0OyTIIMBaHHE ¥ TOPEHUE).

i JTabopaTopHBIE OTBITHI:

| MOZeNHMPOBAHME MOJIEKYJT

OpraHUYECKHX BEIIECTB

Paznen 2: YriaeBogoposl

2.1

[IpenenbHbie
YIJIEBOIOPOABI —
ankaHbl. [{ukmoankaHbl

Aunkansl. 'omosiorudeckuit
P aTKaHOB, 00IIast
(dhopMyiia, HOMEHKIIATypa U
H30MepHs. DJICKTPOHHOE U
MIPOCTPAaHCTBEHHOE CTPOEHUE
MOJICKYJI aIKaHOB, Sp3-
ruOpUIN3anus aTOMHBIX
opOuTanei yriaeposaa, G-CBs3b.
Konghopmepor. dusndeckue
CBOICTBa aJIKAHOB.
XuMHUYECKHE CBONCTBA
AITKAHOB: PEAKITNU
3aMeIICHUS, U30MEPHU3AIUH,
JIEeTUAPUPOBAHUS,
IUKITU3AIH, TTHPOIIN3a,
KPEKUHTa, TOPCHUSL.
Haxoxnenue B npupoze.
Croco0bI TOTyYeHus 1
MPUMEHEHHUE aJIKaHOB
Huknoankansl. OOrias
(hopMyIna, HOMEHKIIATypa U
momepust. OcoOeHHOCTH
CTPOCHHS U XUMHUYECKUX
CBOMCTB MaJIbIX
(umKITOTIpOTIaH, MUKIIOOYTaH)
1 OOBIYHBIX (I[UKJIOTICHTAH,

LUKJIOT€KCaH) UKJIOATKAHOB.

Brnagers nzygaembpiMu
XUMUYECKUMU TTOHSITHSIMHU.
BriaBnaTh xapakTepHbIe TpU3HAKU
MOHSTHH, YCTAaHABIUBATH MX
B3aMIMOCBSI3b, UCTIOIH30BATh
COOTBETCTBYIOIIKE MOHITHS MPU
ONHUCAHUM COCTaBa, CTPOCHUS U
MpEeBpaIEHU OpraHuYeCKUX
COEIMHEHUH.

Ucnonb3oBaTh XUMHUYECKYIO
CHUMBOITUKY TSI COCTaBIICHHS
MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOMH,
CKeJIETHOM) hopMyT
YTIIEBOIOPOIOB

YcranaBauBaTh MPUHAIJICKHOCTh
BEILIECTB K OMPEICICHHOMY
KJIacCy yTJIEBOAOPOIOB IO
COCTaBy W CTPOCHUIO, HA3bIBATh UX
M0 CUCTEMAaTHUYECKON
HOMEHKJIaType; IPUBOIUTh
TPUBHUATLHBIC Ha3BAHUS
OTAENBHBIX MIPEICTaBUTEIICH
YTIIEBOIOPOJIOB.

Ornpenensatb BUJbl XUMUYECKOM
CBSI3U B MOJIEKYJIaxX
YIJIEBOJIOPOJIOB (KOBAJIEHTHAs




CrniocoOsl oyueHus u
NPHUMEHEHUE [IUKIOATKAHOB

2.2

HenpenenbHbie
YIIEBOAOPOIBL:
QJIKEHBI, aJIKaJUCHBI,
AJIKUHBI

14

Anxkensl. ["'omonorugeckuit
P aTKeHOB, o0IIas
(hopMyna, HOMEHKIATypa.
DIEeKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT aJIKEHOB, Sp2-
THOPUIN3AITNS ATOMHBIX
opbwuraneii yriepona, o- 1 -
cBsi3u. CTpyKTypHas u
reoMmerpudeckas (yuc-mpawnc-)
nzomepusi. Puznueckue
CBOICTBa aJIKEHOB.
XUMHUYECKHE CBOMCTBA:
peaKIuu MPUCOCTUHEHUS,
3aMEIICHUS B O-ITOJIOKCHHE
MpY JBOMHOM CBSI3H,
MTOJIMMEPU3ANNHN ¥ OKHUCIICHUS.
Ilpeocmasnenue o mexanuzme
peaxyuu 31eKmpoPuIbHO2O
npucoeounenus. IIpaBuio
MapKOBHHUKOBA.
KauecTBeHHbIe peakiyu Ha
JIBONHYIO CBSI3b.

CrniocoOsblI oyueHus U
MIPUMEHEHUE aJIKCHOB.
Anxannensl. Knaccudukanus
aNKaIneHOB (COMpPsKEHHBIS
M30JIUPOBAHHEIE,
KYMYAUPOBAHHDLE).
Oc00OEHHOCTH JIEKTPOHHOTO
CTPOEHUS U XUMHIECKHUX
CBOMCTB COTPSKEHHBIX
JIHUeHOB, 1,2- u 1,4-
MIPUCOCTUHEHUE.
ITonumepusanus
COTIPSKEHHBIX TUEHOB.
Crioco0b! ToTy4eHus u
MIPUMEHEHUE aJIKaIUCHOB.
Ankussl. ['omonoruueckuii
PSAI AIKUHOB, 001IIast
dhopmyra, HOMEHKIATypa U
H“30Mepusl. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJT aJIKUHOB, Sp-
THOPUIN3AINS DIEKTPOHHBIX
opOwuTaznei atoMa yriepoja.
®dusznvecKre CBOMCTRA
AIKUHOB.

XUMUYECKHE CBOICTBA:
peaxIum NprucoeAnHEHUS,
TUMepU3allii 1
TPUMEPHU3AIIUHU, OKUCIICHHUS.
Kucnornsie cBoiicTBa

HETIOJISIPHAsSL ¥ TIOJISIpHAsI, O- U T~
CBSI3b).

IMonTBepkaaTh HA KOHKPETHBIX
npruMepax XapaKkTep 3aBUCHMOCTH
PCaKIMOHHOM CIIOCOOHOCTH
YTJIEBOIOPOJIOB OT KPATHOCTH U
THUTIa KOBAJICHTHOU CBSI3M (C- U T-
CBSI31), B3aUMHOTO BIIHSHUS
aTOMOB U T'PYIII aTOMOB B
MOJIEKYJIaX; a TAKKE OT
0COOCHHOCTEH pean3aiuu
Pa3IMYHBIX MEXaHU3MOB
MPOTEKAHUS PEaKIINi.
XapaxkTepuszoBaTh COCTaB,
CTpOeHHUe, IPUMCHEHHE,
(bU3NUECKIEe U XUMHYECCKHE
CBOICTBA, BAXKHEHIIIHE CIIOCOOBI
MOJTYYEHUs YTICBOAOPOJIOB,
MPUHAJJICKANUX K PA3INIHBIM
KJ1accaM. BBISBIATE
TEHETHYECKYIO CBSI3b MEXKITY
YTJIEBOIOPOIAMH PA3THYHBIX
KJIACCOB U MOATBEPKAATH €&
HaJIM4Me YpaBHEHHUIMU
COOTBETCTBYIOIINX XHMUYECKUX
peaKiuii ¢ UCTIOL30BAHUEM
CTPYKTYPHBIX (hOPMYI BEIIECCTR.
XapaxkTepuzoBaTb UCTOUHUKA
YTJIIEBOAOPOIHOTO CHIPhS (HEPTH,
MIPUPOJTHBIN Ta3, yTOJlb), CIIOCOOBI
WX TIepepabOTKU U MPAKTHIECKOE
MpUMEHEHHUE MOTYYaeMbIX MpU
3TOM MPOAYKTOB.

Hcnons3oBath 00mIeHaAYIHbIE
METO/IbI TO3HAHUSI [TPH
CaMOCTOSITEIbHOM TUIAHUPOBAHUH,
MPOBEICHUU ¥ OTIMCAHUT
XMMHUYECKOTO IKCTIEPHUMEHTA
(J1abopaTOpHBIC OMBITHI U
MPaKTHYECKUE PaOOTHI).
CremoBaTh IIpaBHiIaM 0€30ITacHOMN
paboThI B 1a0OpaTOPHUU MIPH
WCIIOJI30BaHUN XUMHUYECKOM
MOCYIbI M 000PYIOBaHUSI, A TAKKE
MpaBwiIaM OOpaIIeHus C
BEIICCTBAMHU B COOTBETCTBHH C
HHCTPYKIUSIMH

BBITOJTHEHNU ST JTA0OPATOPHBIX
OTIBITOB M MPAKTHUYECKHUX paboT 1o
MOJMYYCHHUIO ¥ U3YUYCHHIO
OpPraHUYECKUX BEIIECTB.
IIpencTaBiaTh pe3ynbTaThl
9KCTIIEPUMEHTa B JOpPME 3aIHCh
YPaBHEHUH COOTBETCTBYIOIIHX
peakiui u Jenath BHIBOJBI HA UX
OCHOBE.

[TpoBoAUTH BEIYUCIICHUS IS




AITKUHOB, UMEIOIIUX
KOHIIEBYIO TPOHHYIO CBS3b.
KauecTBeHHBIE peakiuy Ha
TPOMHYIO CBSI3b.

CrniocoOsbl omyueHus U
pUMEHEHUE AIKHHOB

2.3

ApeHBI

Apomarmueckue
YTII€BOAOPOIBI.
I'omosoruueckuii pszx apeHoOB,
obmas hopmyna,
HOMEHKJIaTypa U U30MEPHS.
DIEeKTPOHHOE U
MIPOCTPAaHCTBEHHOE CTPOCHUE
MOJIEKYJIBI OeH301a.
Ilpasuno apomamuunocmu,
npuMepbl ApOMAMUYecKux
coeounenutl. PusnyeckKue
CBOIWCTBA apeHOB.
XHWMHUYECKHE CBOMCTBA
OeH30I1a U €ro TOMOJIOI'OB:
peaKIuy 3aMEIICHUS B
OEH30ILHOM KOJIBLIE U
YTICBOIOPOTHOM PaIUKae,
peaKIuy MPUCOSAMHEHUS,
OKMCJICHHE TOMOJIOI0OB
Oenzona. Peaxyuu
INEKMPOPUTLHO2O0
sameuenus. Ilpencrasienmne
00 OpUECHTUPYIOLIEM
NIEUCTBUU 3aMECTUTEIIEH B
OEH30JILHOM KOJIbLIE Ha
MPUMEPE ATKUITBHBIX
paauKaioB, KAPOOKCUIIBHOM,
TUAPOKCUIBHBINA, aMHUHO- U
HUTPOTPYIII, aTOMOB
rajoreHoB.

OCOOCHHOCTH XUMUYECKUX
CBOWCTB CTHpOJIA.
[Tonumepusanust cTupoda.
Crioco0bl oy4YeHus u
MIPUMEHEHUE apOMATHIECKUX
YTIIEBOJOPOIOB

OIpEJIETICHNS MOJIEKYIISIPHON
(hopMyIIbI OPraHuYecKOro
BEIIIECTBA [0 YPABHEHHIO
XUMUYECKOU PEakLUy U 110
MacCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJSIINX B €T0
cocTaB, 1o Macce (00bpeMy)
MPOAYKTOB CTOPaHUsl.
CaMOCTOATENBHO MIIAHUPOBATE U
OCYIIECTBJISTH CBOIO
MO3HABATEIHHYIO eI TeTbHOCTE;
MIPUHAMATh AKTUBHOE yJacTHE B
TPYyMIIOBOM yueOHOH
JIeSITeIbHOCTH

2.4

[Ipupoausie
HNCTOYHUKHU
yIJIEBOIOPOJOB

[Ipuponnsiii ra3. [lonyTHeie
HedTsabIe Ta3el. HedTh 1 €€
npoucxoxaeane. CriocoOs!
nepepadoTKH HEPTH:
[ePeroHKa, KPeKUHT
(Tepmuueckui,
Katanutudeckuii). [IpomaykTe
nepepadoTKH HePTH, UX
MPUMEHEHUE B
MPOMBIIUIEHHOCTH U B OBITY.
KameHnHb1# yronb v NpoayKTh
€ro mepepadoTKH.
JKcnepuMeHTATbHbIE
MeTOAbI H3yYeHHs BellecTB

XapaxTepnu3oBaTh HCTOUYHUKH
YTIIEBOIOPOTHOTO CHIPBS (HE(DTH,
MPUPOAHBIN Ta3, YTOJIb), CIOCOOBI
UX NepepaboTKH U MPaKTHIECKOE
IPUMEHEHHE NOTyJaeMBbIX
MPOJIYKTOB.

Hcnonb30BaTh €CTECTBEHHO-
Hay4HbIE METO/IbI TO3HAHHS —
MpOBEJICHNE, HAOMIOIEHUE 1
OTMCaHNe XUMHYECKOTO
JKCriepuMeHTa (J1abopaTopHbIe
OTIBITHI U IPAKTUIECKHUE PAOOTHI).
CrneoBaTh npaBuiiaM 0€30MacHON
paboThI B 1a0OPATOPHU IPH




¥ UX NMpeBpalleHuii:
JleMOHCTpaIHy: ik
komtekiun «HedTo» 1
«YTOoNnbY;

BUACO(PparMeHT
«ByJIKaHM3aIHs PE3UHBI.
JlabopaTopHbI€ ONBITHI: il
Ka4eCTBCHHOE OTpe/Ie/iCHIe
yrieposaa U BOAOPOa B
OpPTaHMYECKHX BEMIECTBAX;

HUCIOJIL30BAHUHU XUMUYECKOU

NoCy 16l M 000pYIOBaHUS, A TAKXKE

IIpaBUIIaM OOpAaICHHUS C

BC€IICCTBAMH B COOTBETCTBUU C

HWHCTPYKIHAMMU BBIITOJTHCHUA
J1a00paTOPHBIX OTBITOB U
MPaKTUIECKUAX padoT Mo
MOJYYEHUIO ¥ U3yUCHHIO
OpraHUYECKUX BEILECTB.
[IpencTaBisTh pe3ynbTaThl

IKCIIEPUMEHTa B JOpPME 3aIHCh
YpaBHEHUH COOTBETCTBYIOLINX
pEaKIHii ¥ AeaTh BEIBOJBI HA HX

O3HAaKOMIICHHE C 00pa3iamMu
IUIACTMACC, KAY9yKOB H
PE3UHBL;

MOJIC/TUPOBAHHE MOJIEKYIT
YTIIEBOIOPOJIOB U
rajioreHONPOM3BOTHBIX.

IMpakTudeckue pabOTHI: ik

No 1. ITomyuyenue 3TuneHa u
HU3yYEHUE €T0 CBOMCTB

2.5

T"anoreHomnpoun3BoiHbIE
yTIEBOJOPOIOB

DIIEKTPOHHOE CTPOCHHUE
raJIOr€HOMPOU3BOIHBIX
yriieBoaopoaoB. Peakuyu
3aMellleHrs rajloreHa Ha
THAPOKCHII, HUTPOTPYIIITY,
LHAaHOTPYMNILY, aMUHOTPYIIITY.
JeiicTBHe Ha
TaJIOTCHIIPON3BOTHBIC
BOJTHOTO M CIIUPTOBOTO
pacTBOpa IIEN0YH.
BzanmogeiicTBre
JINTaJIONCHAJIKAHOB ¢ MarHUEM
¥ nuHKoM. [ToHsATHE O
METaJUIOOPTaHUIECKUX
COEIMHEHUSIX.
Hcnons3oBanue
raJIOTeHIPON3BOIHBIX B OBITY,
TEXHUKE U B CUHTE3E.
JKcnepuMeHTAIbHbIE
MeTOAbI H3y4YeHNs BelleCTB
U MX NPeBpalleHMIi:

i JTemMoHCTpaIMu:
JIEMOHCTpAIs (PU3NIECKUX
CBOICTB YIJI€BOIOPOJOB
(pacTBOPUMOCTB);
KAaueCTBEHHBIC PEaKINU
YIIIEBOAOPOIOB PA3NMUUHBIX
KJ1accoB (0OecIBeunBaHNe
OpOMHOH HJTH MOHOM BOJIbI,
pacTBopa nepMaHraHara
KaJjus, B3aUMOJIEHCTBHE
alleTUJICHA

C aMMHaYHBIM PacTBOPOM
OKcHIa cepebpa);
o0pa3sisl IIacTMace,
Kay4yKOB M PE3MHBI;

OCHOBE.
[IpoBOAUTE BBIYMCIEHUA IS
omnpeJieNICHHs MOJICKYJISPHO
(hopMyJITBI OPTraHUIECKOTO

BCIICCTBA, 110 YPABHCHUIO XUM.

peakiuu




I kosutekiuu «Hedtb» u
«YTOIIbY;

" BHmeodparmMeHT
«BynkaHuzanus pe3suHbD).
i JTaGopaTopHBIE OIBITHI:

| 03HAKOMIICHHE ¢ 06pasIaMu
[JIacTMAacc, Kay4yyKoB U
PE3UHBL;

| MOJIETHPOBAHUE MOJIEKYIT
YTIIEBOIOPOIOB H
raJIOT€HONPOU3BOIHBIX;

| mosydeHHe MeTaHa u

| M3y4EHHUE €r0 CBOWCTE;
MoJTyYeHHe aleTuiaeHa u
HU3YUYEHHUE €TO CBOWCTB.

i [TpaxkTuueckue paboOTHI:
Ne 1. ITonyyeHue 3tuneHa u
HU3YUYEHHUE €TO CBOWCTB.

i PacuérHble 3a1aun:

| ompezeseHne MONCKYISIPHOM
(hopMyITBI OPraHUIECKOTO
BEIIECTBA [T0 MACCOBBIM
JIOJIIM aTOMOB 3JIEMEHTOB,
BXO/JISIIIIMX B €T0 COCTaB;
HaXO0XJAEHUE MOJIEKYJISIPHOM
(hopMyITBI OPTaHUYECKOTO
COEIMHEHUS 10 Macce
(00BEeMy) IPOAYKTOB
CrOpaHus;
pacy€Thl IO YPaBHEHUIO
XUMHUYECKOHN peakiuu

Hroro no pazaeny

35

Pasnea 3. Kucnopojcomepskaniine opraHiuecKie COSTMHECHIS

3.1

Cruptsl. OeHon

11

[IpenenbHBIC OHOATOMHBIC
cnupThl. CTpOSHHE MOJICKYT
(Ha mpuMepe MeTaHoIa |
ataHoia). ['omonmorndeckuit
psia, obmas Gopmyna,
M30Mepusi, HOMEHKIIATypa U
KIIacCU(UKAIIHS CITUPTOB.
®du3nvecKrue CBOMCTBa
cnupTtoB. BogopoaHas CBs3b.
XYUMHYECKHE CBOMCTBA!
peaKmuu 3aMemIeHusl,
JCTUpATAIIMY, OKHCIICHHUS,
B3aUMOJICHCTBUE C
OpPTaHUYECKIMH U
HEOPTaHUYCCKUMHU
kucnoramu. KauecTBeHHas
peakiys Ha OJTHOATOMHEIE
cnuptbl. Dusnosornyeckoe
JIEHCTBHE ITAHOJIA 1 METaHOJa
Ha OpPTaHU3M YeJIOBeKa.
CrniocoOsl oyueHus U

IMPUMCHCHUC OAHOATOMHBIX

PaCKpI)IBaTI) CMBICIT U3Yy4aCMBbIX
MOHATUH (BBLACTATH UX
XapakTepHbIC IPU3HAKA) U
IIPUMCHSATH 3TU ITOHATUS IIPU
OTIMCaHNHU COCTABA M CTPOCHHUS
BEIIECTB, ISl OOBSICHEHUS
OTJICNIbHBIX ()AKTOB M SBJICHHIA.
Hcnonb30BaTh XUMHUYECKYHO
CHUMBOITUKY TSI COCTABIICHHS
MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BépHYTOH, COKpaIIEHHON)
(opMyIT KUCIOPOJCOACPKAIINX
OpraHUYECKUX BEIIECTB.
YcranaBnmuBaTh IPUHAIEKHOCTD
KHCIIOPOJ0COIEPKALINX
OpPraHUYECKHUX BELIECTB K
OTIpeIeICHHOMY KJIAcCy TO
COCTaBY M CTPOCHUIO, HA3bIBATh HX
M0 CHCTEMAaTHUECKON
HOMEHKJIIAType; MPUBOTUTH
TPUBHUAJIbHBIC HA3BAHUA
OTAEJIbHBIX MPEJACTABUTEINIEH




cuptoB. [IpocTeie adupsl,
HOMEHKJIaTypa U U30MEPHSL.
OcobeHHOCTH (pr3MUYECKUX U
XUMUYECKUX CBOUCTB.
MHOroaToMHbI€ CIIUPTBHI:
STUJICHIJIUKOJIb U TJIMLIEPHH.
duznyeckue 1 XUMHUIECKUE
CBOMCTBA: PEaKLUU
3aMeIleHHs, B3aUMO/IeHCTBIE
C OpPraHUYeCKUMHU U
HEOpPraHHYECKHUMHU
KHCJIOTaMH, Ka4eCTBEHHAS
peaxuys Ha MHOIOaTOMHBIE
cnupthl. Dusnosornyeckoe
JICHICTBUE HA OPTaHU3M
yenoBeka. CriocoObl
MOJIyYEHUs U IPUMEHEHHE
MHOTOATOMHBIX CIIUPTOB.
®enon. CTpoeHrE MOJIEKYJIHI,
B3aMMHOE BIIUSIHHE
THJIPOKCOTPYIITIBI 1
OEH30JIFHOTO SIpa.
dusnyeckue CBOMCTBa
tdhenona. OcobeHHOCTH
XUMHUYECKUX CBOMCTB (heHoJa.
KagecTBeHHbIE peakuy Ha
¢enon. TokcmaHOCTH (heHOMTA.
CrniocoOs! ToyueHus U
npuMeHeHue eHoma.
denondopManbaeruaHas
cMmona

3.2

KapOonunbHeie
COETMHEHMS:
QIIBJCTH]IBI, KETOHBI.

KapOoHOBBIE KHCTOTHI.

CroxHble 2QUPBHL.
Kupsl

21

KapOoHubHEIE COCTUHCHHS:
QITBJCTH]IBl M KETOHBI.
DNEeKTPOHHOE CTPOEHHUE
KapOOHWIEHOM TPYTIIIHL.
I'omonoruveckue psiibl
aJIbJCTUIOB M KETOHOB, 00IIast
(dbopmyia, ©3oMepUs U
HOMeHKaTypa. dusndeckne
CBOWCTBA AJBJICTHIIOB U
KETOHOB.

XuMHUYECKUE CBOMCTBA
QIIBJICTH]IOB U KETOHOB
(peakIuu mpruCOoeTUHECHHUSA ).
Ilpeocmasnenue o mexanuzme
peaxyul HyK1eoQuibHO20
npucoeounenusi. OKUCICHHE
aJIbJICTU/I0B, KAYCCTBCHHBIC
peaKIuu aabAeTHI0B.
Crioco0Obl ToyueHus U
MPUMCHCHUC AJIbACTUI0B 1
KETOHOB.

OHOOCHOBHBIE MTPEICITBHBIC
KapOOHOBBIE KUCIIOTEHI.
OcoOeHHOCTH CTPOCHHUS
MOJICKYJI KAPOOHOBBIX KHUCJIOT.

KHCIIOPOACOEPKAITIX
COEVHEHUH.

XapakTepu3oBaTh COCTaB,
CTpOCHUE, IPUMECHECHHE,
¢du3NUECKre U XUMHYECKHE
CBOICTBA, BaXKHEHIIIHE CITIOCOOBI
TTOJTYICHHS TIPEICTAaBUTENCH
Pa3IMYHBIX KJIACCOB
KHCIIOPOACOACPKALITUX
COCIUHCHHI;, BEIIBIIATH
FCHETUYECKYIO CBSA3b MEXKIYy HUMHU
Y TIOJTBEPXKIATh €€ HATHIne
YPaBHEHUSIMU COOTBETCTBYIOIIUX
XUMHUUYECKUX PEAKLIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX
(hopMyJT BEIIIECTB.

[ToaTBepkaaTh HA KOHKPETHBIX
MIpUMEPAX XapaKTep 3aBUCUMOCTHU
PEaKIMOHHOM CIOCOOHOCTH
KHCIIOPOCOIEPIKAIITIX
OpPraHUYECKUX BEIIECTB OT
(DYHKIIMOHATEHBIX TPYII B
COCTaBe UX MOJIEKYII, B3AUMHOTO
BJIMSIHMSI aTOMOB M TPYIII aTOMOB
B MOJIEKYJIaX; a TAKXKE OT
OCOOCHHOCTH pean3alliu
Pa3IMYHBIX MEXaHH3MOB
MpOTeKaHUs peakiuii. OMUCHIBaTh
COCTaB, XUMHUECKOE

CTPOCHHE ¥ IPUMCHECHHE KUPOB U
YTIIEBOJIOB, XapaKTEPHU30BaATh MX
3HAUCHHUE IS KU3HEACATEILHOCTH
OpTraHH3MOB.

Oco3HaBaTh OIMACHOCTH
BO3JICHCTBUS Ha )KUBLIE
OpTraHHU3MBI OIPE/ICIICHHBIX
KHCJIOPOJICOIePKAIIUX
OpPraHUYECKUX BEIIECTB U
MOSICHSATH Ha MIPUMEPaX CIOCOOBI
YMEHBIIEHUS U TTPEI0TBPAIIECHUS
WX BPEIHOTO BO3ICHCTBHUS Ha
OpraHU3M YEJIOBEKa.
Hcnonw3oBath 00IEHAYYHEIC
METObI TO3HAHUS TIPH
CaMOCTOSTEIILHOM TUIAHUPOBAHUH,
MPOBEJICHUY U OMTUCAHUU
XHUMHYECKOTO SKCIIEPUMEHTA
(JtabopaTOpHBIEC OIBITH U
MpaKkTHIecKue padoThl).
CrnenoBaTh mpaBuiiaM 0€30TMacHON
paboTHI B Taboparopun npu
HUCTIOJTb30BAHUHU XUMUUECKON
MOCYIbl ¥ 000PYIOBaHUS, a TAKXKE
MpaBUIaM OOpaIEHHUS C
BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMHY BBITIOJTHCHUS
71a00PaTOPHBIX OIMBITOB U




M3omepust 1 HOMEHKIIaTypa.
dusnyeckre CBOMCTBA,
BOJIOPOHBIE CBSI3M.
XUMUYECKHE CBOICTBA:
KHUCJIOTHBIE CBOMCTBA,
peakust dTepupuKaInm,
pEaKIuy ¢ y9acTHeM
YIJIEBOAOPOIHOTO paidKaa.
[TonsiTue 0 MPOU3BOAHBIX
KapOOHOBBIX KHCIIOT:
CIIOKHBIC 3(UPBI, AHeUOPUODL,
2a102eHAH2UOPUObL, AMUODL,
Humpuivi. OCOOEHHOCTH
CBOICTB MypaBbUHOM
KHUCJIOTBL.

MHuoroobpa3zue KapOOHOBBIX
kucnot. OcobeHHoCTH
CBONCTB HENPEIENbHBIX U
apOMaTHYECKUX KapOOHOBBIX
KHCIIOT, THKapOOHOBBIX
KHCIIOT,
THUIPOKCHKAPOOHOBBIX KHJIOT.
[IpencraButeny BHICIIAX
KapOOHOBBIX KHCIIOT:
CTeapuHOBAs,
MaTbMHUTHHOBAS, OJIEHHOBAS,
JIUHONEBA5, TUHOLEHOBAS
KHUCIOTHL. CIIocOObI
MOJTyYEHUS U TPUMCHEHHE
KapOOHOBEIX KHCIIOT.
CrnoskHbIe 2PUPEL.
I'omonoruveckuit psij, oomas
(dhopmyna, uzoMepus u
HOMEHKJIaTypa.

Kupsl: crpoenue,
(usnYecKre U XUMUYECKHE
CBOWCTBA )KHPOB: THAPOIN3 B
KHUCJION U ILIETIOYHON cpeniax.
OcoOeHHOCTH CBOWCTB KHPOB,
COJIEPIKAIINX OCTATKH
HeNpeIeNbHBIX JKUPHBIX
KHUCIOT. JKupsI B mpupoe.
MpbL14 KaK COJIM BBICIIAX
KapOOHOBEBIX KUCIIOT, X
Morolee aencteue. [lonamue
O CUHMEMUYECKUX MOIOUSUX
cpedcmeax

3.3

YraeBoasl

OOm1ast xapaKTepUCTHKA
yrneBonoB. Kinaccuduxauuns
YII€BOAOB (MOHO-, TU- U
TIOJTUCAXAPUJIBI).
MoHocaxapubl: II0K034,
¢dbpykro3a, pud03a, ramakTosa,
ne30KcHpro03a. Puznueckue
CBOMCTBA U HaXO0XXJICHHUE B
npupoge. PoTocuHTes.

MPaKTUIECKUX padoT 1o
MOJYYEHUIO ¥ U3yUYCHHIO
OpPraHUYECKUX BEILECTB.
IIpencTaBiaTh pe3ynbTaThl
9KCTIIEPUMEHTa B JOpPME 3aIHCh
YPaBHEHUH COOTBETCTBYIOLINX
peaxuuii 1 AeiaTh BHIBOJBI HA UX
OCHOBE.

[TpoBOAUTE BEIYMCIIEHUS IS
OIpEJIEICHUS MOJIEKYIISIPHON
(hopMyJibl OPraHUYECKOr0
BEIIECTBA [0 YPABHEHHIO
XMMHUYECKOW pPeaKk1y U 110
MacCCOBBIM JIOJISIM aTOMOB
3IIEMEHTOB, BXOJSIIHNX B €T0
COCTaB, a TAKXKE Ha ONpeesIeHe
JIOJIM BBIXOJa IPOAYKTA PEAKLIUH
OT TEOPETHUYECKH BO3MOYKHOTO.
CaMocTOoATENFHO TIAHUPOBATH U
OCYILIECTBIISTH CBOIO
MO3HABATEIBHYIO JICATCILHOCTD;
NPUHUMATH AKTUBHOE YJYacTHE B
IpYIINOBOH yueOHOH
JIeSITEITBHOCTH




Onmuueckas usomepus.
Konvuamo-yennas
maymomepus Ha npumepe
MOJIeKYIIbl

2NI0K03bl, npoekyuu Xeyopca,
0- U B-anomepwl 2110KO3bL.
XHWMHYECKHE CBOMCTBA
[JIIOKO3BI: C Y4aCTHEM
CHHUPTOBBIX U allbJCTUIHON
TPYIII, CHUPTOBOE H
MOJIOYHOKHCIIOE OpOKeHHe
rmoko3bl. [IpuMenenue
TIIFOKO36I, €€ 3HAYeHUE B
KU3ZHENIEATCITFHOCTH
OpraHu3Ma.

Jucaxapuapl: caxaposa,
MajbTO3a M JIAKTO34.
BoccranasnuBaromue u
HEBOCCTaHABIUBAIOIINE
nucaxapuasl. ['uaponus
caxapo3ssl. Haxoxaenue B
NPUPOJIE U IPUMEHEHUE.
[Nonmucaxapubl: Kpaxmad,
TJIMKOTEH U LEJUTION03a.
CtpoeHre MaKpOMOJIEKYJT
Kpaxmara, TIIMKOTeHa U
LeJUTI00361. Du3ndecke
CBONCTBA KpaxmaJia u
LEJJII0NIO3bI. XUMUUYCSCKHUE
CBOMCTBA Kpaxmara
(Tumporu3, KauecTBEHHAS
peakuusi ¢ HoaoM).
Xumuueckre cBOMCTBa
TIEJUTIOJIO3HI (THAPOIIH3,
peakius moxydeHne d3pupoB
nemttoio3el). [orstue 06
HCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBIN HIETIK).
JKcnepuMeHTAbHbIE
MeTOAbI H3y4YeHHs BellecTB
U MX NpeBpallleHuii:

i JlemoHCTpanuu:

— CBOMCTBA CIIUPTOB:
PacTBOPUMOCTbH B BOJIE,
B3aMMOJICHCTBUE 3TAHOMA C
HaTpUEM, OKHCIICHHE
STHJIOBOTO CITUPTA
JUXPOMATOM KaJTUs
(BO3MOKHO HCITOJB30BAHUE
BHJIEOMAaTEPUAIIOB);

— Ka4EeCTBEHHBIC PEAKIIUU
QJBJIETU/IOB: C aMMHAYHBIM
pacTBOpoM OKcuja cepedpa u
ruapokcuaoMm menu(1l);

— XUMUYECKHE CBOMCTBA
pacTBOpa YKCYCHOM KHCIIOTEHL.




i JTabopaTopHBIE OTBITHI:
— peakuus TIUIepuHa ¢
ruapokcugom mMeau(Il);

— OKHUCJICHHE STHUJIOBOTO
CIiupTa B aJIbACTU/]
packajieHHON MeHOMI
MPOBOJIOKO;

— B3aUMO/ICHCTBHE PacTBOpa
TJIFOKO3BI C THAPOKCH]IOM
menu(1l);

— B3aUMOJICHCTBUE Kpaxmasa
C MOJOM.

i [TpakTuyeckue paboOTHI:

No 2. Pemienue
AKCIIEPUMEHTAIFHBIX 33/1a4 110
Teme «CriupThl 1 (hEHOITBDY,;
No 3. Pemienue
SKCIIEPUMEHTATBHBIX 337124 110
Teme «KapOoHOBBIE KUCITOTHI.
CroxHbIE 2PUPHD).

i PacuérHble 3a1aun:

— Oonpe/ieieHue
MOJIEKYJISIPHON OPMYJITBI
OpPTraHMYEeCcKOro BEIIeCTRa MO
MacCOBBIM JIOJISIM ATOMOB
3IIEMEHTOB, BXOJSIIHNX B €T0
cocTas; 1o Macce (00beMy)
MPOJIYKTOB CTOPAHUS; TIO
KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MPOTYKTOB PEAKIIHH
W/WITM UCXO/HBIX BELICCTB;

— penieHne pacyETHRIX 3a1a4
Ha OTpeJIeIIeHUE JION BBIXO/a
MPOAYKTA PEAKLUH OT
TEOPETUYECCKH BO3MOXKHOTO

Bcero no pazneny
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Pasnea 4. AzoTconepkamue op

TaHUYCCKUEC COCIMHCHUA

4.1 AMUHEL
AMUHOKUCIOTEL.
benku

3

AMUHBI — OpraHUYECKUE
MTPOU3BOHBIE AMMHUAKA.
Knaccuduxkarys aMuHOB:
anmudaruieckue u
apOMaTHYECKUE; ICPBUYHBIC,
BTOPUYHBIE U TPETUIHEIE.
CtpoeHre MOJIEKYJI, O0Ias
(dbopmyia, uzomMepus,
HOMEHKJIATypa U (PU3NIECKIEC
cBOMcTBa. XUMHUYECKOE
CBOMCTBA aNMn(paTHICCKUX
AMHUHOB: OCHOBHbBIC CBOCTBA,
ANKUITNPOBaHUE, PEAKIINH C
azotucroii kucioroit. Conun
AJIKMJIaMMOHUS.

PacKpbIBaTh CMBICT M3y94aeMBIX
MOHATHH (BBIACTATH X
XapaKTepHbIC MPU3HAKU) H
MPUMEHSTB 3TH MOHATHS TIPH
OTHMCAHWHU COCTABA M CTPOCHHUSI
BEIIECTB, JJIsl OOBACHEHUS
OTJeNBHBIX (DAKTOB U SBJICHUM.
Hcronb30BaTh XUMHUECKYIO
CHUMBOJIUKY ISl COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpaAIIEHHON)
(hopMyIT a30TCOAEPIKAIIIX
OpPraHUYECKUX BEIIECTB.
Ornpenensats TPUHAIEKHOCTh
a30TOCOJICPIKAIIMX BEIIECTB




AHUITUH — NIPEICTABUTEIH
AMHUHOB apOMaTHYECKOTO
psana. CTpoeHne aHWUIHHA.
B3auMHoe BMsiHME TPy
aTOMOB B MOJICKYJIC aHUJIMHA.
Oco0EHHOCTH XUMUYECKUX
CBOMCTB aHMJIMHA.
KauecTBeHHBIC peakiyu Ha
AHUJIUH.,
Crioco0sl oy4YeHne u
MPUMEHEHHUE aTu(paTHISCKUX
aMHMHOB Y aHUJIMHA U3
HUTpPOOEH30Ia.
AMHMHOKHCIIOTEI.
HomenknaTtypa u uzomepus.
OTnenpHBIE IPEACTABUTENH Ol
AMHHOKHCJIOT: IJIMIIHH,
QIAHUH, (QeHUNANAHUH, CEPUH,
2YMAMUHO8As KUCIOmA,
ausun, yucmeur. Onmuueckas
usomepust amunoxuciom: D- u
L-amunoxucnomet.
dusnyeckre CBOMCTBA
AMHHOKHUCJIOT. XHMUYECKHUE
CBOMCTBa aMHMHOKHCIIOT KakK
aM(OTEPHBIX OPraHUIECKIX
COCMHEHNH, peaKIus
IMOJINKOH/ICHCAIHH,
o0pa3oBaHue MEeNTUIAHON
CBsA3H. bronoruueckoe
3HAYE€HUE aMUHOKHCIIOT.
CHHTE3 IIENTUI0B.
Benku xak mpupoiHbIe
nonumMepsl. [lepruynas,
BTOPUYHAS U TPETHUHAS
CTPYKTYpa OeJKOB.
XHAMHAYEeCKHEe CBOMCTBA
OEJIKOB: TUIPOJIU3,
JIEHATypaIus, KaYeCTBEHHBIC
peaxium Ha OeJKu.
Tonsmue 06
asomcooeparcauyux
2emepoOYUKIULeCKUX
CoeOUuHeHUsIX.
Tupumuounogoie u
NYPUHOBbLE OCHOBAHUSL.
Hyxneunogvle xuciomoi:
cocmae, cmpoenue u
buonozuyeckoe poib.
JKcnepuMeHTAIbHbIE
MeTOAbI H3y4YeHHs BellecTB
U UX NMpPeBPallleHHIi:
i JleMoHCTpAIMK:

| pacTBOpeHHeE GEIIKOB B BOJC,

| leHATypaLHst GEIKOB IPH
HarpeBaHuy;

| 1BeTHBIE peakIiK OCIIKOB.

K OTpeCICHHOMY KJIacCy IO
COCTaBY M CTPOCHHIO, HA3bIBATh UX
0 CUCTeMaTHIECKON
HOMEHKJIATYPE; MPUBOUTH
TPUBHUAJIbHBIC HA3BAHUA
OTJIETBHBIX MPECTABUTEICH.
XapakTepu3oBaTh COCTAB,
CTpOCHHE, TPUMEHEHHE,
(u3nYecKre U XUMUIECCKIE
CBOICTBA, BaXKHEHIIIME CITIOCOOBI
TMMOJIY4YCHUA TUITUYHBIX
MpeJICTaBUTENIeH a30TCOACPIKAIIUX
COEIVHEHUH.

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOICTBA OEIIKOB;
MOSICHATD Ha MPUMepax 3HaUCHHE
OEIKOB /Iyl OpraHu3Ma YeIoBeKa.
[IpoBOAUTH BBIUMCIEHUA IS
OTIpeICTICHHS MOJICKYJISIPHON
(hopMyIIEI OpraHUIECKOTO
BEIIECTBA [0 MAaCCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOJIAIINX B
€ro COCTaB, a TAKXKe I10
YpaBHCHUAM XUMUUYCCKUX
peaxkuui.

Hcnonw3oBath 00mIeHAYIHEIE
METOJIbI IO3HAHUS TIPH
CaMOCTOSITeIILHOM TUIAHUPOBAHUH,
IMPOBCACHUHN U OITMCAHUN
XUMHYECKOTO

JKCIIepUMEHTa (JTabopaTopHBIE
OTIBITHI U MPAKTUYECKHUE PAOOTHI).
CaMOCTOATENFHO IIJIAHUPOBATH U
OCYIIIECTBJISTH CBOIO
MO3HABATEIbHYIO JCSITCIbHOCTD;
MPUHAMATh aKTHBHOE y4acTHe B
TPYyTMIIOBOM yueOHOMH
JIESATEILHOCTH




i [TpaxkTuyeckue pabOTHI:

Ne 4. Pemienue
OKCIICPUMCHTAJIbHBIX 3a/ia4d 110
TeMe «A30TcoepKalue
OpPraHWYECKHE COCTNHEHHS;
Ne 5 Pewienue
AKCIEPUMEHTAIILHBIX 3a/1a4 110
teMe «Pacno3HaBanue
OPraHUYECKUX COCTUHEHUN.
W PacuérHble 3amaun:

| ompesiesieHne MOIEKyYIAPHO#
(hopMyITBI OPTaHUYECKOTO
BEIIECTBA [0 MACCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB,
BXO/ISIIIIMX B €T0 COCTaB; IO
Macce (00BeMy) IPOTyKTOB
CrOpaHus; IO KOJIMYECTBY
BeliecTBa (Macce,

00BEMY) POTYKTOB PEAKITHH
W/WJIHA UCXOHBIX BEIIECTB;

| pelenne pacuSTHBIX 33134
Ha OTIpeJIeIIeHUE JION BBIXO/a
MPOJYKTa PEAKIIMU OT
TEOPETUYCCKH BO3MOXKHOTO

Hroro no pazpeny
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Pa3znea 5. BeicOkOMOJIeKyISIpHBIE COEAMHEHHUS

5.1

BricokomonekynsipHbie
COCTUHEHUSA

6

OCHOBHLIC INOHATHUSA XUMHUN
BBICOKOMOJIEKYJISIPHBIX
COETMHEHUI: MOHOMED,
MIOJIUMED, CTPYKTYPHOE 3BEHO,
CTCIICHb MMOJIMMEpH3alnu,
CPeIHSS MOJCKYIISIpHAs
Macca. OCHOBHBIE METO/TBI
CUHTE3a
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUHN —
MOJIMMEPHU3aLUs U
MOJIMKOHICHCAITHSI.
Ilpeocmasnenue o
cmepeope2yapHocmu u
HAOMONEKYISPHOU CMpYKmype
HOUMEPOS, 3A8UCUMOCTb
CB80UICME NOAUMEPOS O UX
MONEKYAAPHOSO U
HAOMONEKYISPHO20 CMPOEHUSL.
[NomumepHBIe MaTepUabI.
[TmacTmaccs! (TOTUATHIICH,
TIOJIUITPOITUIICH,
MTOJIMBUHUITXJIOPUI,
MTOJIUCTHUPOI,
MOJIMMECTUIIMETaKpHUJIaT,

MOJINKApOOHATHI,

Brnaners uzyyaeMbiMu
XMUMUYECKUMH MOHSATHAMU:
PacKpbIBaTh CMBICI U3y4aeMbIX
MOHATHH U IPUMEHSTH 3TU
MOHATHS MPU OMHCAaHUH COCTaBa U
CTPOEHUSI BEICOKOMOJIEKYISIPHBIX
OpPraHNYECKUX BELIECTB, IS
00BsSICHEHHS OTJCTHHBIX (PAKTOB H
SIBIICHUI.

Hcnonp30BaTh XUMHUYECKYIO
CHUMBOJIUKY JUISI COCTABIICHHS
CTPYKTYPHBIX (hOPMYIT BEIIECTB
(MOHOMEPOB U TIOJMMEPOB) U
YpaBHEHUH peakiuii
MOJMMEPHU3aLUH U
MOJIMKOH/ICHCALIN Y.

OmnurchIBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA 1
NpUMEHEHUE KayuyyKoB, Haubomee
pacrpocTpaHEéHHBIX BUIOB
TJIACTMACC U BOJIOKOH.
Hcnons3oBath 00mIeHAYIHbIE
METO/bI TO3HAHUS [TPU
CaMOCTOSITEIbHOM TUIAHUPOBAHUH,
MPOBENICHUU 1 OTIMCAHUU
XMMHYECKOTO IKCTIEPHMEHTA




MOJIMATHIICHTEpe(Taar).
Yrunuzamnus u nepepaboTka
IJIaCTHKA. DIacTOMEPHI:
HAaTypaJIbHBIH,
CHUHTETHYECCKHE KayTyKU
(OyTamueHOBBIH,
XJIOPOIPEHOBBIH,
W30MPEHOBBIN) U CUIIMKOHBEI.
Pe3una.
Bonokna: HaTypanbHbIE
(mepeTs, menk),
HCKYCCTBEHHBIE (BUCKO3a,
aIleTaTHOE BOJIOKHO),
CHUHTETHYECKHE BOJIOKHA
(xampoH 1 naBcaH).
THonumepsi cneyuanvrozo
Hasnauenus (meghion, Keenap,
INEKMPONPOBOOsiyUe
noaumepwbl, buopasnazaemvie
noaumepbwl).
JKcrnepuMeHTAIbHbIE
MeTObl M3yU€eHHUsI BellecTB
W UX NpeBpalleHuii:
& JTemMoHCTpaImu:

| 03HAKOMUIEHHE C 06pa3IaMH
MIPUPOJTHBIX M UCKYCCTBEHHBIX
BOJIOKOH, TITACTMAcC,
Kay4JyKOB.
i [TpakTrueckue paboTHI:

Ne 8. Pemenune
AKCIIEPUMEHTAIILHBIX 3a/1a4 110
TeMme «Pacrio3naBanue
IJIACTMACC ¥ BOJIOKOH)

(JtabopaTopHBIE OBITH U
MPaKTHYECKUE PaOOTHI

Brnagers uzygaembpiMu
XUMHWYCCKUMU ITOHATHUAMMU:
PacCKpbIBaTh CMBbICJI U3Yy4aCMbIX
MOHSTUN U IPUMEHSTD ITH
MTOHSATHUS TIPY OTIMCAHUH COCTaBa U
CTPOCHHS BEICOKOMOJICKYJISIPHBIX
OpPraHUYECKUX BEIIECTB, JJIS
00BSICHEHHS OT/IENBHBIX (PaKTOB H
SIBJICHUH.

Hcnonb3oBaTh XUMHYECKYIO
CHUMBOITUKY ISl COCTABIICHHS
CTPYKTYPHBIX (QOpMYJI BELIECTB
YpPaBHEHUH peakuuii
MOJTUMEPH3AIIIU H
TTOJTMKOHICHCAIIHH.

OnuceIBaTh COCTaB, CTPOCHHE,
OCHOBHBIC CBOMCTBA Kay4yKOB,
HanOoJIee pacIpoCcTpaHEHHBIX
BHJIOB TTACTMACC, BOJIOKOH,
Kay4yKOB

B Pa3INYHBIX OTPACIISX.
Hcnonb3oBaTh €CTECTBEHHO-
Hay4YHbIC METOAbI ITIO3HAHUA —
HaOII0aTh U OTIMCHIBATH
JIEMOHCTPAIMOHHBIA SKCIIEPUMEHT

Hroro no pazzaeny

Bcero yacos 1o 102
MporpaMme

0P no xumuu, 10 xaacc

1) Tpenaxep «Obnako 3Hanuit», 10 knacc. Xumusa, OO0 «Puzukon Jlad»

2) D0P. «C cnam EI'9», IIpocBenieHue.

3) O0P. «lomamaue 3aganus. Xumus.» 10-11 xkimacesl. AO uzg. «IIpocBemeHue
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