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MNOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamMma 1mo XMMHUH Ha YPOBHE CpEAHETO 00IIero oOpa3oBaHus pa3padoTaHa Ha
ocaoBe dexpepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «0O06 obpaszoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHU K pe3ylibTaTaM 0CBOeHUs (penepanbHoi 00pa3oBaTeIbHON MPOrPaMMBbI
cpennero  ob6mero  oopazoBanusA(POIl  COO), mnpencraBieHHbIXx B DeaeparbHOM
rocyaapcTBeHHOM oOpaszoBarensHoM cTanmapre COQO, ¢ yuérom KoHuenmuu mnpemnogaBaHus
yueOHOro mpenMera «XuMus» B 00pa3oBaTelbHbIX opranuzauusx Poccuiickoit denepauuu,
peau3yIoNX OCHOBHBIE 00pa3oBaTeIbHbIE MPOTrPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTusl BocruTaHus B Poccuiickori ®enepanun Ha niepuona jao 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YITyOJIEHHOTO H3y4YeHHMS 3aHUMAaeT BaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAy4YHOTo oOpa3oBanus ydamuxcsi 10-11 xmaccoB. H3yuenue mpenmera,
peanuzyemoe B yclOBHSX U depeHIHPOBAHHOTO, MNPOGUIBLHOTO OO0y4YeHHs, TPU3BAHO
o0ecnieunTh 0O0I1€00pa30BaTENbHYI0 M OOLIEKYJIBTYPHYIO IOATOTOBKY BBITYCKHUKOB ILIKOJIBI,
HEOOXOIMMYIO JUIsl aIalTallii MX K OBICTPO MEHSFOIIUMCS YCIOBHSAM KH3HHU B COLUYME, a TAKKe
JUIsL TIPOJIOJDKEHUsST OOydeHHUs B OpraHu3anusx MpodeccHoHaNbHOro 00pa3oBaHUs, B KOTOPBIX
XUMHUS SBJSIETCS OJHON M3 IPUOPUTETHBIX AUCHIHUIUIHH.

B mporpamme mo XuMHHM HasHaYeHHE TIpeAMeTa «XHUMHS» TOJIy4YaeT MOIPOOHYIO
MHTEPIIPETAllMI0 B COOTBETCTBUM C OCHOBomojararomumu mnonoxenusmu OrOC COO o
B3alMOOOYCIIOBJICHHOCTH IIeNieH, COJepKaHus, pe3yIbTaTOB 00yUeHus: U TPeOOBaHUI K YPOBHIO
MOJATOTOBKUA BBIMTYCKHUKOB. (CBHIIETENIBCTBOM TOMY SIBISIIOTCSA CJCAYIOLIUE BBIMOIHIEMbIC
IPOTPAMMOIi 110 XUMHH (QYHKIIHH:

e HMHpopmanMoHHO -MeTOAMYECKasi, pealu3alus KOTOpod oOecredynBaeT IMOJIy4eHHe
MPEJCTAaBICHUS O IIEJSX, COJEPKAHWU, OOIIeH CTpaTerud OOYYEeHHs, BOCIIUTAHHUS U Pa3BUTHA
00y4YaroImuXxcs CPeACTBAMHU TPEAMETA, U3Y4aeMOro B paMKax KOHKPETHOTO MPOQHIIS;

e OpraHu3alMOHHO -TJIAHUPYIOLIasl, KOTOpas MpelycMaTpUBaeT OIpeJiesIeHue: MPUHIMIIOB
CTPYKTYPUPOBAHUS M IOCIEI0BATEIBHOCTH W3YUYEHUs] Y4eOHOro MarepHasia, KOJIWYeCTBEHHBIX U
KayeCTBEHHBIX €ro XapaKTepPUCTHK; MOJIXOA0B K (OPMUPOBAHHUIO COJEPIKATEIBHOM OCHOBBI
KOHTPOJISI W OICHKH OOpa3oBaTEeNbHBIX JOCTIKEHHH OOYYalOmIMXCS B paMKaX HWTOTOBOM
aTTectaluu B (opMe €IMHOT0 TOCYJapCTBEHHOT0 K3aMeHa 10 XUMHUH.

[Tporpamma asst yriyOnE€HHOTO U3YYEHUS XUMHUH:

® YCTaHaBJIMBAeT MHBAPHMAHTHOE NpPEIMETHOE COJepKaHue, 00s3aTeNIbHOe Ul U3YUYEeHHUS B
paMKax OTIENbHBIX MpouiIel, MpeJycMaTpUBAeT paclpeeieHne U CTPYKTYpPUPOBAaHUE €ro 10
KJ1accaM, OCHOBHBIM COJIEpKaTeIbHBIM JIMHUAM/pa3jieiaM Kypca;

e 1aéT NMpHUMEpPHOE pachpeiesieHne y4eOHOTO BPEMEHU, PEKOMEHIYEeMOTo IJsi H3y4YeHUus
OT/ENBbHBIX TEM;

e [IpejJaraeT MpPUMEpPHYIO MOCIEA0BATEILHOCTh U3YUEHHUSI yUeOHOro Marepuaia ¢ y4éTom
JIOTHKH MTOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKIIPEIMETHBIX CBS3CH;

e a€T METOJIMYECKYI0 MHTEpPIpeTaluio Iened MW 3aJady  M3yuyeHus MpeaMmera Ha
yriayOJa€HHOM ypOBHE C Y4ETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro OOIIero
o0Opa3oBaHMs, COAEpPKATEIbHON XapaKkTEpPUCTUKU IJIAHUPYEMBIX PpPE3yJbTaTOB OCBOCHHS
OCHOBHOH 00pa3oBaTeIbHOM MpOrpaMMBbl CpeaHero oOmiero o0pa3oBaHUS (JIMYHOCTHBIX,
METaIpeIMETHBIX, IPEAMETHBIX), a TaKKe C yYETOM OCHOBHBIX BHUJIOB YU4eOHO-TIO3HABATEIbHBIX
JEHUCTBUM 00YUaIoIIerocsi 0 OCBOCHHUIO COACPIKAHUS MPEaMETa.

[To Bcem Ha3BaHHBIM MO3UIUSAM B IIPOTPAMME 0 XUMHUHU MPEyCMOTPEHA IPEEMCTBEHHOCTh
¢ o0y4yeHHeM XMMHUU Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus. 3a npeaeiaMu yCTaHOBICHHON



MPOTrpaMMOM 10 XMUMHHU 00s3aTeIbHON (MHBAPUAHTHOM) COCTABIISIONIEH COIepKaHUs ydeOHOTO
npeaMera «XHUMHUs» OCTaETCsl BO3SMOYKHOCTh BbIOOpa €ro BapuaTUBHOM COCTaBIIAIOIIEH, KOTOpast
JIOJKHA OMPEIeIIATHCS B COOTBETCTBUM C HAIIPABJICHUEM KOHKPETHOTO Mpoduist oOydeHusl.

B coorBerctBuM ¢ KoHuentyaidbHbiMU moJiokeHusiMu PI'OC COO o Ha3zHauyeHUH
MpeAMETOB 0a30BOT0 M YIUIYOJIEHHOTO YPOBHEH B cucteMe nuddepeHIInpoBaHHOTO 00yUeHHUs Ha
YpOBHE cpeaHero o0miero 00pa3oBaHUs XUMHUs Ha YPOBHE YIiTyOIEHHOTO N3ydeHHs HAaIllPaBJIeH Ha
pean3aIyio IPeeMCTBEHHOCTHU € MOCIEAYIONIMM 3TAllOM MOJIyYeHHUs] XUMUYEeCKOTO 00pa30BaHuUs
B PAMKax M3y4YCHMs CIIELHAJIbHBIX €CTECTBEHHO-HAYUYHBIX U XMMHUYECKHMX JAUCLUIUIMH B By3aX U
OpraHu3alUsaX CpelHero npodeccuoHaIbHOro oopa3oBaHus. B 3Toi cBsI3M u3yueHue mnpeaMera
«XUMUS» OPUEHTHUPOBAHO NMPEUMYIIECTBEHHO Ha pacUIMpeHHe W YriyOJIeHHe TEOPETUYEeCKOH U
NPAaKTUYECKON MOATOTOBKM OOYYarOIIMXCs, BHIOPABIIMX ONpeAeNnEHHbIN npoduias oOydeHus, B
TOM 4HCJIE€ C MEPCHeKTUBOM IOCIEAYIOWEro IOJyYeHUs XMMHUYECKOro o0pa3oBaHUs B
opranuzanusax npocgeccuoHanbHoro oopasosanus. Hapsay ¢ atum, B cBere TpeboBanuit ®I'OC
COO x mmaHWpyeMbIM pe3yibTaTaM OCBOEHHS (enepanbHOil 00pa30BaTENbHON MPOrpaMMbl
cpeaHero oOmero oOpa3oBaHHMS HU3ydeHHE NpeaMera «XHUMHS» OPUEHTHPOBAHO TaKXkKe Ha
pelleHre 3a7ad BOCIUTAHUS U COLMATIbHOIO Pa3BUTHs 00YyYaroOLIMXCs, HA (POPMHUPOBAHUE Y HUX
OOIIENHTEIUIEKTYaJIbHBIX YMEHUH, YMEHMH paloHalIu3aluu y4yeOHOro TpyJa M 0O0OOIIEHHBIX
CIO0CO0O0B JEATENHOCTH, UMEIOLINX MEXAUCIUIIIMHAPHBIN, HaAIPEAMETHBII XapakTep.

CocraBisitoliuMH  IipeiMeTa «XUMHUS» HAa YpOBHE YINIyOJIEHHOTO W3Y4YEHHS SIBIISIFOTCS
yriay6nénnsle Kypebl — «Opranudeckas Xumus» U «OOwas U HeopraHudeckas xumus». llpu
OIpEe/IeIEHNU MOJIX0A0B K OTOOPY M CTPYKTYpHOH OpraHM3aluu COJEpXaHHUs 3TUX KypCOB B
rporpamMme Mo XUMHUHU 3a OCHOBY HpuHATHl nosiokeHus: ®I'OC COO o paznuuusx 0a30BOro u
yrayOaEHHOTO ypOBHEHN U3yUeHUs MpeaMeTa.

OcHoBy conepxaHust KypcoB «Opranumdeckass xumus» U «OOmas ¥ HeopraHuyeckas
XUMHS» COCTaBJISIET COBOKYITHOCTh NMPEIMETHBIX 3HAHWM M yMEHHUIl, OTHOCAIIMXCS K 0a30BOMY
YPOBHIO M3Y4YEHHS MpeaMeTa. JTa CUCTeMa 3HAHUM IOJy4yaeT OINpelelEHHOE TeOpPEeTHUECKOe
JIOTIOJIHEHNWE,  MO3BOJIIONIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Oonblui  00BEM
(akTonornueckoro mMarepuana. Tak, Ha yriyOJEHHOM YpOBHE M3yueHHs NpeaMeTra obecrieueHa
BO3MOXXHOCTh 3HAaYMTEIbHOTO YyBETUYEHUS O00BbEMa 3HAHMM O XUMHUECKUX DJIEMEHTaxX H
CBOICTBaX MX COEIMHEHUU Ha OCHOBE PACIIUPEHUS M YIIyOJleHHs MPEJCTABICHUN O CTPOECHUU
BEIIECTBA, XMMHUECKOH CBSI3U M 3aKOHOMEPHOCTSAX MPOTEKAHMS peakluil, pacCMaTPUBAEMBIX C
TOYKH 3PEHHSI XUMHUYECKON KMHETUKH U TEPMOJUHAMMKU. V3ydyeHne nepuoauyeckoro 3akoHa u
[Tlepuonuueckoil  cucTeMbl  XMMHUYECKMX  DJIEMEHTOB  0a3MpyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEJCTABICHUIX O CTPOCHUM aTOMa. XHUMHUECKas CBS3b OOBACHSAETCS C
TOYKH 3PEHUSI SHEPreTUYECKUX U3MEHEHU MpH e€ 00pa30BaHUU U Pa3pyIICHUH, a TAKXKE C TOUKU
3peHHsl MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakiuid JOMOIHIETCS (OPMHUPOBAHUEM
npecTaBiIeHui 00 3IEKTPOXMMMUYECKHX IMpoIleccaX M 3JIEKTPOJIU3e PACIUIaBOB U PACTBOPOB
BenlecTB. B Kypce opraHnyeckoil XUMHUU TNpPU PACCMOTPEHUH PEAKIMOHHOW CIOCOOHOCTH
COeIMHEHUN yzensercss oco00oe BHUMaHHE BOMpocaM 00 3JEKTPOHHBIX 3(PdeKkTax, 0 B3aUMHOM
BJIIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEAKIUM.

Ocoboe 3HaueHHe MMEET TO, YTO Ha COJEp)KaHUE KYPCOB XMMHUHU YIIIyOJIEHHOTO YpOBHS
M3Y4YEeHUs JUISl KJIACCOB OMpeNen€HHOro mnpoduins (TaaBHBIM 00pa3oM Ha HUX CTPYKTypy H
XapakTep JOMOJHEHUN K oOlIeil cucreMe MpeAMETHBIX 3HAHUM) OKa3bIBalOT BIUSHUE CMEXKHbBIE
npeamersl. Tak, Hampumep, B COJCpKaHUU TpeaAMeTa Uil KJIacCOB XHMMKO-(DM3UYECKOTO
npodwis OosblIoe 3HaYeHHWE OyIyT MMETh 3JEMEHTHl Y4eOHOro Marepuana 1o oOled XUMuu.
[Ipy u3yuyeHunm npenMeTa B JaHHOM ClIydae akIEHT OyJIeT C/elaH Ha OOIIHOCTh METOJOB



MO3HAHMS, OOLIHOCTh 3aKOHOB U TEOPHM B XMMHUHU M B (PU3MKE: aTOMHO-MOJIEKYJISIpHAs TEOPHs
(MonekynsipHas Teopusi B (U3HMKE), 3aKOHBI COXPAHEHUS MACChl M DHEPrUM, 3aKOHBI
TEPMOJAMHAMUKH, FIEKTPOIU3A, IPEACTABICHUS O CTPOCHHUH BEIIECTB U JIPYTOE.

B To ke BpeMs B copep:KaHMM MpeaMeTa JIJs KJIacCOB XUMUKO-OMOIOTHYECKOro MpoQuiis
OonbpIIMiA yJeNbHBINA Bec OyJeT UMEeTh opraHudeckas xumus. B aToMm ciydae mpenocraBisieTcs
BO3MOXKHOCTH JIJIsl 00Jiee 00CTOSITETFHOTO PACCMOTPEHHSI XUMHUYECKONH OpPraHU3aIMK KIETKU KaK
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOM BXOIAT, K NpPUMEpPY, TaKue CTPYKTypHbIC
KOMIIOHEHTBI, KaK JIMMUJIbI, OCNKH, YTJIeBOJbI, HYKJIECHMHOBBIE KUCIOTHI U Jpyrue. [Ipu stom
3HaHUS O COCTaB€ M CBOMCTBax MPEICTABUTENECH OCHOBHBIX KJIACCOB OpPraHUYECKUX BEIIECTB
CITy’KaT OCHOBOM JIJIsl U3YYCHUS CYIIHOCTH MPOILIECCOB POTOCHHTE3, TbIXaHUS, TUIIEBAPCHHUS.

B mmane ¢GopMupoBaHHS OCHOB HAay4YHOTO MHPOBO33PCHHS, OCBOCHUS OOIIEHAYYHBIX
METO/IOB IMO3HAHUS M OIbITa MPAKTUYECKOr0 MPUMEHEHHUS! HAyYHbIX 3HAHUI U3y4EeHHE MpeaMeTa
«Xumus» Ha yYriyOn€HHOM YPOBHE OCHOBAaHO Ha MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMHU
peIMEeTaMH, BXOISAIIMMH B COCTAaB MPEIMETHBIX 00J1acTeil «EcTecTBEeHHO-HAYYHBIE MPEAMETED,
«Matemaruka u nuHpopMaTHKa» 1 «PyccKuil sI3bIK U IUTEPATYpay.

[Tpu u3ydenun ydeOHOro mpenmMera «XUMHs» Ha YIIIyOJIEHHOM ypOBHE Takke, Kak Ha
YpOBHE OCHOBHOIO U cpeaHero oOmiero oOpazoBaHusi (Ha ©0a30BOM YpOBHE), 3aaayeit
MIEPBOCTENICHHOW 3HAYMMOCTH SIBJISICTCS (OPMUPOBAHHWE OCHOB HAYKH XHMHH KakK O0JIaCTH
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTUUECKOW JIEATEIbHOCTH 4YEeJIOBEKa U OJHOTO U3
KOMIIOHEHTOB MUPOBOH KyIbTypbl. Pemenue 3Toil 3agaun Ha yriiyOnEHHOM YpPOBHE H3YYECHHS
IpeaAMeTa MPEAIOoIaraeT peain3aluio TaKuX LeeH, Kak:

e hopmupoBaHUE MPEACTABICHUN: O MAaTEPHAILHOM CIUHCTBE MHpPA, 3aKOHOMEPHOCTSAX H
MM03HABAEMOCTH SIBJIEHUM MPUPOJIbI, O MECTE XMMUU B CUCTEME €CTECTBEHHBIX HayK U €€ Beayuiei
poiir B OOECIEUEHUHM YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA: B peHICHUU IMpoliemM
9KOJIOTUYECKON, SHEPreTHUECKOM U TMHUIIEBON 0€30MaCHOCTH, B PAa3BUTHU MEIUIIUHBI, CO3/ITaHUU
HOBBIX MaTe€pHallOB, HOBBIX HCTOYHUKOB DHEPTUU, B OOECIEUEHUH PAIMOHATHLHOTO
MPUPOIONONB30BaHUs, B (POPMUPOBAHUN MUPOBO33PEHUS M OOIIEH KyIbTyphl YENIOBEKA, a TAKKe
9KOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBbIO M TIPUPOJTHON CPEJIE;

®OCBOCHME CHCTEMbl 3HAHMH, JIEKAIIMX B OCHOBE XHMHUYECKOW COCTABJISIONICH
€CTECTBEHHO-HAyUYHON KapTUHBI MHUpA: (PYyHIAMEHTAJIbHBIX TOHSATHH, 3aKOHOB M TEOPUU XHUMHUH,
COBPEMEHHBIX NPEICTABICHUN O CTPOEHUHU BEUIECTBA HA Pa3HBIX YPOBHAX — aTOMHOM, MOHHO-
MOJIEKYJISIPHOM, HaJIMOJIEKYJIIPHOM, O TEPMOJUHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX
MPOTEKAHUS XUMHUYECKUX PEaKIHid, O XUMHUYECKOM DPABHOBECHH, PACTBOpPAX MU JAUCIEPCHBIX
cucTeMax, 00 OOIMX HAYYHBIX TPUHITUIIAX XUMHUECKOTO MMPOU3BO/ICTBA;

e popMupoBaHue y OOyYalOmMMUXCS OCO3HAHHOTO TIOHMMAaHHUSI BOCTPEOOBAHHOCTHU
CUCTEMHBIX XMMHYECKUX 3HAHWM I OOBSCHEHUS KIIOUEBBIX HACH W MPOOJIeM COBPEMEHHOU
XUMHH, IS OOBSCHEHHS W TPOTHOZMPOBAHHS SIBICHUN, UMEIONINX €CTECTBEHHO-HAYYHYIO
MIPUPOY; TPAMOTHOTO PEIIeHHUs MPOOIeM, CBSI3aHHBIX C XHUMHEH, MPOTHOZUPOBAHUS, aHAIIN3A U
OIICHKU C TIO3UIIMH IKOJOTUUYECKON 0€30MaCHOCTH TMOCIEACTBUN OBITOBOM M MPOU3BOJICTBEHHOU
NESATETPHOCTH YEJIOBEKa, CBS3aHHONW C XHWMHYECKHM TIPOU3BOACTBOM, HCIIOJIB30BAHUEM |
nepepaboTKOM BEIIEeCTB;

e yrnyOJeHre TMPEICTaBICHH O Hay4YHBIX METOJaX TMO3HAHUS, HEOOXOIUMBIX st
MPUOOPETEHUsT YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHHS] XUMUYECKUX SIBICHUM,
HMMEIOIINX MECTO B IPUPOJE, B MPAKTUUECKOMN NESITEIbHOCTU U TOBCEAHEBHOM KU3HU.



B nnane peanuzanuu nepBoouepeHbIX BOCIUTATEIbHBIX U PA3BUBAIOIIUX (DYHKINN LETOCTHOM
CHCTEMBI CpeHero oOuiero oopa3zoBaHus NPy U3YyYCHUH MpeaMeTa «XUMUs» Ha yriyOnéHHOM
YPOBHE 0COOYIO aKTYaJIbHOCTh PUOOPETAIOT TAKKE LENU U 3a]a4H, KaK:

® BOCIUTaHUe YOSKIEHHOCTH B MO3HABAEMOCTH SIBJICHUM MPHUPOJBI, YBAKEHHS K MpOIecCy
TBOPUYECTBA B 00JIACTH TECOPETHUECKUX U MPHUKIATHBIX UCCIEIOBAHUN B XUMHH, (OPMUPOBAHUE
MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

® pa3BUTHE MOTHUBAIMM K OOYYEHHMIO M IO3HAHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCITUTaHHUIO HA OCHOBE YCBOEHHUS 00IIEUETIOBEUECKUX [IEHHOCTEH;

® pa3BUTHE TO3HABATEIIbHBIX UHTEPECOB, HHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOydaromuxcsi, (OpMHUPOBAaHHE Yy HUX CO3HATEIBHOTO OTHOILIEHHS K CaMOOOpa30BaHUIO U
HENPEpbIBHOMY OOpa30BaHHIO KaK YCJIOBUIO YCHEUIHOW MPO(eCCHOHATBLHOW M OOIIECTBEHHOM
JESITebHOCTH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U MOTPEOHOCTH B 30POBOM
oOpase KU3HH;

e popmupoBaHME yMEHMI ¥ HaBBIKOB PAa3yMHOTO MPHUPOAOIONIB30BaHUS, pa3BUTHE
9KOJIOTHUECKON KYJIbTYpbl, MPHOOpETEHUE OMbITa OOIIECTBEHHO-MOIE3HON HKOJIOrHYECKOM
NESITEIbHOCTH.

OO0mee 4McIO YacoB, MPEAYCMOTPEHHBIX I W3YYEHHMs] XMMUU Ha YIIIyOJIEHHOM YPOBHE
cpennero odmero oOpa3zoBanms, coctaBisier 204 yacoB: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZIEN0).



COJAEPKAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKON XUMMH.

[lpenmer M 3HauYeHUE OPraHUYECKOM XHMMHUM, INPEACTaBICHWE O MHOrooOpasuu
OPraHUYEeCKUX COCIUHECHUM.

DJEeKTPOHHOE CTPOEHHE aroMa YIJIepoAa: OCHOBHOE M BO30YXIEHHOE COCTOSHUS.
BanenTHble BO3MOXHOCTH aroma yriepona. XMMHUYECKasl CBSI3b B OPraHUYECKUX COCOUHCHMSIX.
Tunsl rubpuan3anuu aTOMHBIX opOuTanel yriepoga. MexaHu3Mbl 0Opa3oBaHUs KOBAJIEHTHOMN
cBsi3U (OOMEHHBIN U JOHOPHO-aKIENTOPHBIN). THUITBI TepeKphIBaHUs AaTOMHBIX OpOUTaNeH, G- U T-
cBs3u. OpnuuapHasi, JABOMHas W TpoWHas cBsi3b. CrocoObl pa3pbiBa CBSI3eM B MOJIEKYJax
opranunyeckux seuiects. [lonsaTre o cBo60AHOM panukaie, Hykjieoduie u 3JaeKTpodue.

Teopuss crpoeHuss opranudeckux coeauHeHnii A.M. DbyriepoBa U COBpEMEHHbIE
IIPEJICTABICHUS O CTPYKTYpPE MOJEKYJ. 3HaUeHHE TEOPUU CTPOEHHSI OPraHUYECKUX COEIUHEHUM.
Monekynsipable U CTPYyKTypHbIE (GopMyibl. CTpyKTypHBIE (OPMYIBI pPa3TUYHBIX BHUIOB!
pa3BEépHyTas, COKpalléHHas, CKeleTHasd. V3omepus. Buasl wH30Mepuu: CTpyKTypHas,
IPOCTPAaHCTBEHHAs. JIEKTpOHHbIE 3G (EeKTl B MOJEKyJaX OpPraHUYECKHX COEJUHEHUMN
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o kiaccupuKanuy opraHUYecKux BemiecTB. [loHsATHE 0 QyHKIMOHAIBHOM
rpynne. I'omonorus. I'omonornyeckue psiapl. CrucremaTnyeckas HOMEHKIIATypa OpraHMYeCKHX
coenuaeHuit (IUPAC) u TpuBuaibHbIC Ha3BaHUS OTACIIBHBIX MPEICTABUTEIICH.

OcobenHoctT W Kinaccu(uKanusi — OpraHMYecKux  peakuuil.  OKUCIUTENBHO-
BOCCTaHOBUTEJIbHbBIE PEAKIIMH B OPTaHUYECKON XUMHUHU.

OKCIEpUMEHTAJIBHBIE METOJBl M3YUYEHHS BELIECTB M MX IPEBPALIEHHUI: O3HAKOMIIEHHE C
o0pa3liaMu OpraHMYeCcKUX BELIECTB M MaTepuaJlaMd Ha MX OCHOBE, OMBITHI MO MPEBPAILECHHIO
OpraHMYECKHUX BEIIECTB IpU HArpeBaHuu (MJIaBiIeHHE, OOYIVIMBaHWE W  TOPEHHE),
KOHCTPYHUPOBaHUE MOJIEJIEN MOJIEKYJI OPraHU4YE€CKUX BEIIECTB.

Yraesoaopoasl.

Anxanbl. ['oMonornueckuil psii ankaHoB, oOmias (opmyiia, HOMEHKJIATypa U HU30Mepusl.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKaHOB, SP°-THOPHIM3AIMSA ATOMHBIX
opOuTaneit yriepoja, 6-cBsi3b. OU3HUEeCKUEe CBOMCTBA ATKAHOB.

XVMMHYECKNE CBOMCTBA AJIKAHOB: PEAKIMM 3aMELICHMsI, N30MEPU3ALNH, JETHAPUPOBAHNUS,
LIUKIU3aluy, [UpOJN3a, KpekuHra, ropeHus. IIpencraBieHne o MeXaHH3ME peakUui
paZvKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B mpupojie. CriocoObl moTyuyeHus: U IpUMEHEHHE aJIKaHOB.

[Muknoankanel. OOmmas Gopmyna, HOMEHKIATypa U u3omepus. OcoOEHHOCTH CTPOCHUS U
XUMHUYECKHX CBOMCTB MaibIX (IMKJIONPOMNAH, LUKIOOYyTaH) W OOBIYHBIX (LMKIIONEHTaH,
LUKJIOTeKCaH) [UKI0anKkaHoB. CriocoObl MONy4YeHNs U TPUMEHEHNE [IUKII0aTKaHOB.

Anxkensl. ['oMonornueckuii psja ankeHoB, oOmias Gopmysia, HOMEHKIATypa. DIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOGHHE MOIEKyJl AalKeHOB, SP>-THOPUIM3alUs AaTOMHBIX OpbuTaneii
yriaepoaa, 6- U m-cBsi3u. CTpyKTypHast U reoMeTpuydeckas (Iiuc-TpaHc-) nuzomepus. Gusnyeckue
CBOMCTBA QJIKEHOB. XHMHYECKHE CBOMCTBA: pEAaKIUU MPUCOECIUHEHMS, 3aMEIICHHUS B -
MIOJIOXKEHUE IIPU JBOMHOW CBSI3M, IMOJIUMEpU3alMd MU OKucieHus. [IpaBmio MapkoBHHKOBA.
KavecTBeHHbBIE peakIuy Ha IBOIHYIO CBsA3b. CriocoObI MOMYyYSHHS U IPUMEHEHHUE aJIKEHOB.

ATnKa ueHBl. Knaccuduxanums AJIKaJJMECHOB (conpspkEHHBIE, U30JIMPOBAHHBIE,
Kymynupoganmwvie). OcCOOEHHOCTH 3JEKTPOHHOIO CTPOCHUS U XUMUYECKHUX CBOMCTB CONMPSKEHHBIX



nueHoB, 1,2- u 1,4-npucoegmnenue. Ilomumepusamus conpsok€HHBIX aueHOB.  CrocoObl
[IOJIyYEHUS U IPUMEHEHHUE aJIKaJUEHOB.

Anxunbl. ['OMOIOTHYECKUI psifl aJKUHOB, 00Imas ¢Gopmyia, HOMEHKIATypa U H30Mepusl.
DONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKWHOB, SP-THOpUIM3AIMS aTOMHBIX
opOuraneit yriaepoga. Du3nUECKHE CBOMCTBA aJKMHOB. XHMMHUYECKHE CBOWCTBA: PEAKIUU
IPUCOEANHEHUS, TUMEPHU3ALMM U TPUMEpHU3aLUHU, OKUCIEeHUsA. KucloTHbIE CBOICTBA alKUHOB,
UMEIOIMX KOHIEBYIO TPOWHYIO CBsi3b. KauecTBEeHHBIE peakUuu Ha TPOWHYIO CBs3b. CrocoObl
MOJTy4Y€HHUs U IPUMEHEHUE alIKUHOB.

Apomartudeckue yriieBoAoposl (apensl). ['omonornyeckuit paa apeHoB, odmas ¢popmyia,
HOMEHKJIATypa U M30MepUs. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJBI OeH30Ia.
®uznyeckue CBOICTBa apeHOB. XMMHYECKHE CBOWCTBAa OEH30JIa U €ro TOMOJIOTOB: PEAKIUU
3aMenieHus] B OEH30JIbHOM KOJbIE M YTIJIEBOJOPOJHOM paauKalle, peakiuu MPUCOSAUHEHUS,
OKHCJIEHHEe romMoJioroB 6ensona. [IpencraBienne o0 opueHTUPYIOLIEM NEHCTBUN 3aMECTUTENEH B
OCEH30JIbHOM KOJIbLIE Ha MPUMEPE AIKWIbHBIX DPaJUKalOB, KapOOKCWJIbHOHM, TMAPOKCUIIBHOM,
aAMHHO- W HHUTPOTPYIIIBI, aTOMOB TajoreHoB. OCOOEHHOCTH XMMHYECKHUX CBOWCTB CTHPOJIA.
[Tonmumepuzanus cruposna. CrocoObl MOTyYEHUS U IPUMEHEHHE apOMAaTHYECKUX YTIeBOIOPOIOB.

[Tpuponnsrii ra3. IlomyTtabie HedTsHbie ra3bpl. HedTh u e€ mpoucxoxaenue. KameHnbrit
yroilb M TPOAYKTHI ero mnepepadorku. CrocoObsl mepepaboTKu He(TH: MeperoHka, KPeKUHT
(TepMHUYECKHiA, KaTaTUTHYECKH), pUPOpPMHUHT, uposu3. [IpomykTel mepepaboTku He(TH, WX
MPUMEHEHNE B TPOMBIIIJICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXKAY PA3IMYHBIMU KJIACCAMH YTIIEBOJOPOIOB.

OJEKTPOHHOE CTPOEHUE TaJOreHIIPOU3BOIHBIX YIVIEBOAOPOJIOB. Peakiuu 3amenieHus
rajJloreHa Ha TUIPOKCOTPYMIy, HUTPOTpyMIy, LUaHOrpymmy, amuHorpynmy. /[leiictBue Ha
TaJIOTEHIIPOU3BOIHBIE  BOJHOTO M CIHUPTOBOTO  pacTBopa wénouyn. B3aumonelicTeue
JUTAJOTEHAIKAHOB C MarHueM W IUHKOM. [loHATHE O MeTaloOpraHuYecKUX COETUHEHHSX.
Hcnonp30BaHue TrajloOreHNpPOU3BOAHBIX YIJIEBOJOPOAOB B OBbITY, TEXHUKE M NpPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAJIBHBIE METOJAbl M3yYEHHUs BELIECTB M UX MPEBPALICHUN: H3ydEHUE
(U3MUECKUX CBOWCTB YIJIEBOAOPOAOB (PACTBOPUMOCTH), KAUECTBEHHBIX PEAKIIMNA YIIIEBOJOPO/IOB
pa3IUYHBIX KJaccoB (oOecrBedyrBaHHE OpPOMHOM WM HMOAHOM BOJBI, PacTBOpa IEpMaHraHara
KaJIs, B3aUMOJICHCTBHE alleTHJICHa C aMMUAYHBIM pacTBOpOM okcuja cepedpa(l)), kauecTBeHHOE
oOHapykeHHe YIJepoJa M BOJAOpOJa B OPraHWYECKMX BELIECTBAX, MOJy4YEHUE OTHIEHA U
U3y4eHHe ero CBOICTB, o3HaKomiieHHE ¢ Kosulekuusmu «Hedts» um «Yroas», ¢ obpazuamu
IlacTMacc, KaydykKoB W PE3WHBI, MOJEIUPOBAHHME  MOJIEKYJ]  YIJIEBOAOPOJIOB U
raJIOreHIIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoacoaep:xamue oprannyeckue CoeIMHeHNUsI.

[IpenenbHble OgHOATOMHBIE COUPTHL. CTpoeHHME MOJIEKyl (Ha NpUMEpEe METaHolla |
sTaHosa). ['omomornueckuit psj, odmas ¢popMyra, U30MepHUsi, HOMEHKIATypa U KiIacCU(pUKAIHUI.
O®usnyeckue CBOWCTBAa IMpeNeiIbHBIX OJHOATOMHBIX CIHUPTOB. BOJOpOIHBIE CBS3UM MEXIY
MOJIEKYJIaMH CIIMPTOB. XMMHUYECKHE CBOMCTBA: PEAKIIMM 3aMELICHMs], AeTUApaTallii, OKHCIEHUS,
B3aMMO/IEIICTBHE C OPraHUYECKMMHU M HEOPraHMYEeCKUMH KucioTtamu. KadecTBeHHast peakuus Ha
OJIHOaTOMHBIE cnupThl. JlelicTBUE B3TaHONa W MeTaHOJa Ha opraHusM yenoBeka. CrocoObl
MOJTyYEHHUsl U IPUMEHEHNE OJHOATOMHBIX CITUPTOB.

[Tpocteie 3¢upsl, HOMeHKIaTypa U u3oMepusi. OCOOEHHOCTH (QU3MUYECKUX U XUMHYECKHX
CBOJNCTB.



MHoOroaromMHsle CHUPTBl — OTUICHIVIMKOAb W TIUUEpPUH. DPU3NYECKUE M XUMHUYECKUE
CBOMCTBA: PEAKUMM 3aMCEILCHHUs, B3aUMOJCUCTBUE C OPraHUYECKMMH U HEOPraHMYECKUMU
KHMCJIOTaMH, Ka4EeCTBEHHAsl peaKkUus Ha MHOIOATOMHBIE cnupThl. IIpencraBienune o mMexaHusMme
peakuuii Hykjaeo(puiabHOro 3aMerienus. JleiictBue Ha opranusMm yesoBeka. CriocoObl MoTydeHus
Y IIPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enoin. CTpoeHHE MOJIEKYJIbI, B3AUMHOE BIHMSHUE TUIAPOKCOTPYMIIBI U OSH30JBHOTO S/pa.
Ousnueckue coicTBa (penosna. OcoOEHHOCTH XMMHUYECKHX CBOHCTB (eHona. KauecTBeHHBIE
peakuuu Ha ¢enon. Tokcuuynocts Qenosa. CrocoObl NOMy4YeHUs U INPUMEHEHHE (eHoua.
denonpopManbaeruaHas CMOIA.

KapOoHMIBHBIE COCTUHEHUST — QIBJACTUABI M KETOHBL. OJJEKTPOHHOE CTPOCHUE
KapOOHMJIBHOM Tpymmel. ['oMoJOrHyeckue psabl albIeTHI0B M KETOHOB, oOmas Qopmyia,
u30Mepus U HOMeHKiarypa. dusnueckue CBONCTBA aNbICTHIOB M KETOHOB. XHMHUYECKUE
CBOMCTBA aJbACTUIAOB U KETOHOB: peakuuu npucoenuHeHus. OKUCIIEHHE allbJIETHIOB,
KaUeCTBEHHbIE peakluuu Ha anbaeruabl. CrocoObl MOIMY4YeHHs] U NPUMEHEHUE ajbJAECTUIIOB U
KETOHOB.

OnHOOCHOBHBIE HpeJeNbHble KapOOHOBbIE KHUCIOTHL. OCOOEHHOCTH CTPOEHUS MOJIEKYI
KapOOHOBBIX KuciOT. M3omepus u HoMeHknatypa. Pusnyeckue CBOWCTBA OJHOOCHOBHBIX
IpeiebHbIX KapOOHOBBIX KUCIIOT. BolopoaHbIe CBA3M MEXIY MOJIEKYJIaMH KapOOHOBBIX KUCIIOT.
XUMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA, pEaKIUs STCPUPHUKAINU, PEAKIHMH C y4acTHEM
yIJI€BOAOPOAHOTO pagukana. OCoOEHHOCTM CBOWCTB MypaBbMHOM KHcHOThL. [loHsTHEe O
IPOM3BOJIHBIX KapOOHOBBIX KHCIOT — CJIOKHBIX 3(upax. MHOroodpaszue KapOOHOBBIX KHCIOT.
Oco0OeHHOCTH CBOICTB HENpPEAENIbHbIX U apOMaTHYECKUX KapOOHOBBIX KHCIIOT, TUKapOOHOBBIX
KHUCJIOT, THAPOKCUKAapOOHOBBIX KHUCIOT. IlpeacraBurenu BbICIIMX KapOOHOBBIX  KHUCIIOT:
CTeapHHOBas, NAJIbMUTHHOBAs, OJIEMHOBAs, JUHONe8AsA, JUHONEH08as KUCIOTHL. CrocoObl
NOJIy4YEeHHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble >¢upbl. ['omonoruueckuil psja, obmas Gopmysa, U30MEpUs U HOMEHKIJIATYypa.
DuU3nYeCcKne 1 XUMAYECKHE CBOMCTBA: TUIPOJIN3 B KUCIION U IIEJIOYHOU Cpelie.

XKupsl. Crpoenue, pusnyeckre U XUMHUYECKHE CBOMCTBA XHUPOB: TUAPOIU3 B KHUCIOH U
men04Hoi cpene. OCOOEHHOCTH CBOMCTB KHMPOB, COAEPIKALIMX OCTATKU HETPEeNIbHBIX KUPHBIX
KUCHOT. JKUpbI B IPUPO/IE.

MBpbUIa KaK COJIU BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OOmiast xapakTepucTuka yriaeBofoB. Kiaccudukanus yriaeBogoB (MOHO-, IH- U
nojucaxapuabl). MoHocaxapuIsl: TJIOK03a, (pyKTo3a, rajakTo3a, pubo3a, 1e30KCHpubd03a.
®du3nyecKue CBOMCTBA U HaxOXJIeHHe B npupoe. PoTocnHTe3. XMMUYECKHE CBOWCTBA IIIFOKO3BI:
peakuMM C Yy4YacTUEM CHUPTOBBIX M aJbJETMIHOM TpyNIH, CIHPTOBOE W MOJOYHOKHUCIIOE
Opoxxenue. [IpumeHeHne r1I0Ko3bl, €€ 3HaUeHUE B KU3HEAEATEIbHOCTH opranuima. /lucaxapuasr:
caxapo3a, MaJbTO3a M JIaKTO3a. BoccTaHaBiaMBarOLIMEe M HEBOCCTAHABIMBAIOLINE JUCAXapHUJbI.
I'mppomms aucaxapuaoB. Haxoxnenwe B mpupoae n npuMeHenue. [lonmmcaxapuasl: Kpaxmad,
IIMKOTeH W 1eiunoso3a. CTpOoeHHE MaKpOMOJIEKYJ Kpaxmaya, TJIMKOT€HAa M LEJUIFOJIO3BI.
@u3nyeckue CBOMCTBA KpaxMasla M LEJUII0JI03bl. XMMHUYECKUE CBOMCTBA KpaxMmaya: THIpPOJIN3,
KAueCTBEHHAs] peaklys ¢ HOAO0M. XMMHMUYECKHE CBOMCTBA LIEJUIFOJIO3bI: TMIPOJN3, NOJIyYEHUE
7¢upoB 1eTr0I0361. [oHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBINA MIENK).

OKCepUMEHTAIbHbIE METOJbl M3Y4YEHMsI BEIIECTB W UX IMpPEBpallleHUuil: pacTBOPHUMOCTh
pa3IMYHBIX CIIUPTOB B BOJE, B3aUMOJEICTBUE 3TAHONA C HATPUEM, OKHCIEHUE ATHIIOBOIO CIIMPTA
B QJIbJErU] Ha PaCKaJEHHOM MEIHOHN IIPOBOJIOKE, OKHMCIIEHHE 3THJIOBOTO CIHMpTA JUXPOMATOM
Kausl (BO3MOXKHO HCIOJIb30BAHUE BUIEOMATEPUANIOB), KAUECTBEHHbBIE PEAKIIMU HA aJIbJETUABI (C



ruapokcuaoM auammuHcepeOpa(l) u  rumpokcumom  memm(ll)), peakums ramnepuHa  C
ruapokcuaoM meau(ll), xumMuueckue cBoiicTBa pacTBOpa YKCYCHOW KMCIIOTBI, B3aUMOJICHCTBUE
pacTBopa mMoKo3bl ¢ rugpokcuaoMm Mmenu(ll), B3aummosnelicTBue kpaxmana ¢ HMOAOM, PEIICHHE
9KCIIEPUMEHTANBHBIX 33a4 1o TemaMm «Crupthl U (enonb, «KapooHoBbie kucaoTbl. ClloKHbBIE
3upb.

A3oTcoaep:kalye opraHuyecKne coeANHEeHusl.

AMUHBI — OpraHMYecKHMe MpOU3BOAHBIE aMmMuaka. Krmaccudukanus  aMHUHOB:
anudaruyecKkue U apoMaTHYeCKHe; NepBUYHBIC, BTOPUYHbIE U TpeTHuHble. CTpOEHUE MOJIEKY,
oOmast gopmyia, U30MepHsi, HOMEHKJIATypa U (pU3nMdecKkre CBONCTBAa. XHMMHUYECKOE CBOMCTBa
ann(paTHUECKUX aMUHOB: OCHOBHBIE CBOWMCTBA, ATKWIMPOBAHUE, B3aMMOACHUCTBHE IMEPBHUYHBIX
aMHUHOB C a30TUCTOMN KHca0TOM. CoM aJKuIaMMOHUS.

AHWJIMH — IpeJICTaBUTENIb aMUHOB apomaThueckoro psiga. Ctpoenue aHwiuHa. B3aumnoe
BJIUSHUE TPYNI aTOMOB B MoJiekyje aHuinHa. OCOOCHHOCTH XUMHYECKHX CBOWCTB aHHUJIMHA.
KauectBennsle peakuuu Ha aHWIMH. CrnocoObl MOJIy4YeHUS M NPUMEHEHUE anu(aTHUYeCKUX
amuHOB. [lonyueHne aHuIMHA U3 HUTPOOEH30J1a.

AmuHokucnotel. Homenknarypa u uzomepusi. OTaenbHble MPeCTaBUTENN 0-aMUHOKHUCIIOT:
[JIMLYH, anaHuH. Ou3nyeckue CBOMCTBAa aMUHOKHUCIOT. XUMUUYECKHUE CBOMCTBA aMUHOKHCIIOT KaK
aM(OTEPHBIX OPraHUMYECKUX COSAMHEHHM, PEaKIysl MOJUKOHICHCAIIUN, 00pa30BaHNE NETTUIHON
cBs3U. buonorunueckoe 3HaueHre aMUHOKUCIIOT. CUHTE3 U TMAPOJIU3 MENTH/IOB.

benku xak npupoaHbsie mnoiumepsl. llepBuuHasi, BTOpUYHAs U TpPETUYHAs CTPYKTypa
OenkoB. XUMHUYECKHE CBOMCTBAa OENKOB: THIPOJIH3, JEHATypalus, KauyeCTBEHHbIC pEaKlUd Ha
OenKu.

OKCHepUMEHTAJIbHbIE METOJIbl W3Y4YEHHS] BELIECTB M HX IMPEBPALLEHUI: pacTBOpEHUE
0enKoB B BOJIE, JACHATypauus OelIKOB NpPU HArpEeBaHUH, IIBETHbIE pEaKLUU Ha OCNIKM, pelleHHue
DKCIEPUMEHTAIBHBIX 3aJad IO TeMaM «A30TCOIEp)KallMe OpPraHWMYECKHE COCOUHEHUS» U
«Pacno3HaBaHMe OpraHMYECKUX COCAMHEHUI.

BbicokomouieKky IsipHbIE COeIUHEHHUS.

OcHOBHBIE MOHATHS XMMHH BBICOKOMOJIEKYJIIPHBIX COCIMHEHUI: MOHOMEp, IOJIMMED,
CTPYKTYpPHOE 3BEHO, CTEIIEHb IOJIMMEPHU3alUH, CpedHss MoJeKyisipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUI — MOJMMEPU3aIIUs U MOJIMKOHICHCAIINS.

[Tonmumepubie MaTepuansl. [lnacTmaccsl (ITOJUATHIIEH, TOJIUIIPONUIIEH, TOTUBUHUIXIOPH,
MOJIMCTUPOJI, TOTUMETHIMETAKPUIIAT, TOTUKapOOHAaThI, MOJIMATUIIeHTepedTanar). Y Tunusanus u
nepepadoTKa MIaCTHKA.

DOnacToMepbl:  HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIH, N30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHble (XJIONOK, IIEPCTh, IIENK), UCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTE€TUYECKHE (KAIPOH U JIABCaH).

[Tonmumeps! criennaabHOTO Ha3HaYeHUs! (Te(IIOH, KEeBIap, JIEKTPOIPOBOIAIINE MOJIUMEDHI,
OuopasiaraeMble OJIUMEPBHI).

OKCHEpUMEHTAJIBHBIE METOJbl M3YUYEHHS BEILIECTB M MX IPEBPALLEHUI: O3HAKOMIIEHUE C
o0Opa3llaMd OPUPOIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIaCTMacC, KaydyyKoB, pEIICHHe
HKCIIEPUMEHTAJIBHBIX 33/1a4 0 TeMe «Pacrno3HaBaHue MIIacTMacC U BOJIOKOHY.

Pacuérnrie 3amaun.

Haxoxxnenne MoneKynsipHOil (pOpMyIIbl OPraHHYECKOTO COCIMHEHHUS IO MAaCCOBBIM JIOJISIM
HJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HaXOXXIACHHWE MOJCKYJISPHOM (POpMyIBl OpraHUYEcKOro
COeTMHEHUS 10 Macce (00bEMY) TPOTYKTOB CrOPaHUs, 10 KOJIMYECTBY BellecTBa (Macce, 00bEMYy)



MPOMYKTOB PEaKIMH W/WIA HWCXOIHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOU (QOpMYIIbI
OpPTaHMYECKOTO BEIIECTBA HAa OCHOBE €ro XMMHYECKHUX CBOWCTB WM CIOCOOOB IOJIYYCHUS,
onpeJieJICHUE A0IU BbIX0/Ia IPOIYKTA PEAKIIUU OT TEOPETUUECKH BO3ZMOXKHOTO.

MexnpeaMeTHbIC CBS3H.

Peannzanusi MeXNpeIMETHBIX CBA3EH MPU M3YYEHUHM opraHuyeckoil xumuu B 10 kiacce
OCYIIECCTBIISIETCS Yepe3 HCIIOJIb30BAHME KaK OOIIMX E€CTECTBEHHO-HAYYHBIX TOHSATHUH, TaK U
MOHSATUM, TPUHATHIX B OT/AEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmuMe ecTeCTBEHHO-HAyUYHbIEC TOHSTHUS: SIBJICHHE, HAy4dHbIH (haKT, TUIIOTE3a, TEOpHS,
3aKOH, aHallu3, CHUHTEe3, Kiaccuukanus, HaOIIOJEHUE, H3MEpPEHHEe, SKCIIEPUMEHT, MOJIEb,
MO/ICJIMPOBAHUE.

®dusuka: Marepus, aToM, OJJEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJA, JHEPreTUYECKUM
YPOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHOE COCTOSHHWE BEIIECTBA, (DU3UUYCCKHUE BEIUYUHBI,
€IMHUIIBI I3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorust: kieTka, opraHusM, 3KocucTema, omocdepa, MeTabom3M, HACICICTBEHHOCTb,
aBTOTPOPHBIA M TETEePOTPODHBIM THI THUTaHHS, OpokeHHe, (OTOCUHTE3, IbIXaHHE, OCNKH,
YTIIEBOJIbI, JKUPbI, HYKJIEMHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie KCKOTIAEMbIE, TOTUIHBO.

TexHomorust: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlMOHAIILHOTO MHUTAHUS, MOIOIIHME CPEICTBA,
MaTepHuaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KUIIACC

OBIIAA N HEOPTAHUYECKAS XUMUA

Teopernyeckue 0CHOBbI XUMHHU.

AtoMm. CocTaB aTOMHBIX sifiep. XUMUYECKUM 31eMeHT. M3oTonsl. CTpoeHue 31eKTPOHHBIX
000JI0YeK aTOMOB, KBAHTOBBIE YHCIA. OJHEPreTUYECKHE YPOBHU U TMOJYPOBHU. ATOMHBIE
opOutanu. Knaccudpukanuss XUMHUECKHX DJIEMEHTOB (S-, p-, d-, f-amementsl). Pacnpenenenue
AJIEKTPOHOB IO AaTOMHBIM OpOUTANSIM. JEKTPOHHBIE KOHQGUTYpAIlMd aTOMOB 3JIEMEHTOB
MEePBOTO—YETBEPTOTO TEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSHUU, JJIEKTPOHHBIC
KOH(UTYpaIli HOHOB. DIEKTPOOTPUIIATEIILHOCTD.

Ilepuonuueckuii 3akoH u Ilepuonnueckas cucremMa XuMU4ecKuX dneMmeHtoB JI.H.
MenneneeBa. CBsi3b TEPUOAMYECKOTO 3akoHAa U IleproOauYecKodl CHUCTEMBI XUMHUYECKUX
AJIEMEHTOB C COBPEMEHHOW TEOPHEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB
XUMHUYECKHX JJIEMEHTOB M 00pa3yeMbIX MMM TMPOCTHIX M CIOKHBIX BEIIECTB MO TpyInam u
nepuoaM. 3HaueHue nepuoandeckoro 3akona /.M. Menzaeneena.

Xumudeckas CBSI3b. BUIBI XMMHUUYECKOM CBS3HM. KOBAJICHTHas, MOHHAS, MeETaJNIMYSCKas.
MexaHn3mbl 00pa30BaHusl KOBAJICHTHON CBSI3U: OOMEHHBIN U JOHOPHO-aKUENTOPHBIA. DHEeprus u
JnuHa cBsi3u. [lonsspHOCTH, HANpPaBIEHHOCTh W HACBIIIAEMOCTh KOBAJIEHTHOW CBsA3U. KparHbie
cBs131. BonopoaHas cBsA3b. MeXMOIEKyYJISIpHbIE B3AUMOICHCTBHS.

BajleHTHOCTP M BaJIEHTHBIE BO3MOXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOW CTPYKTYpBI
MOJIEKYJI C MX TEOMETPUUYECKHM CTPOCHHEM (Ha MpUMEpe COCTWHEHUM SJIEMEHTOB BTOPOTO
HepuoJIa).

[IpeacraBnenre O KOMIUIEKCHBIX coelMHEHHsX. (CoCTaB  KOMIUIEKCHOTO  HMOHa:
KOMILJIEKCOOOpa30BaTeNib, JIMTaHABl. 3HAYeHHWE KOMIUIEKCHBIX coenuHeHuid. [loHsTHe O
KOOPJAMHALIMOHHON XUMUHU.



BemectBa MONEKYJISIPHOIO W HEMOJIEKYJIIPHOTO CTPOEHHs. THIbl KPUCTATUITMYECKUX
pEIETOK (CTPYKTYp) U CBOMCTBA BEILLECTB.

[Tonsitue o aucnepcHbix cuctemax. Mcrunnsie pactBopsl. [IpeacraBienne 0 KOMIOUIHBIX
pactBopax. CrocoObl BbIpaXXEHHS KOHIIGHTpAaIlMM pPacTBOPOB: MaccoBas JOJsI BellecTBa B
pacTBope, MOJIIpHas ~ KOHILeHTpauus. HacblueHHble W HEHACBILIEHHBIE  PacTBOPBHI,
pacTBopuMOCTb. Kpucramnoruaparsi.

Krnaccudukanus u HOMEHKIATypa HEOPraHWYEeCKHX BeEHIeCTB. TpHBHAIILHBIC Ha3BaHUS
OTZIEJIbHBIX NPEJCTABUTEIECH HEOPraHUYECKUX BELIECTB.

Knaccudukanus XaMUYECKUX peakIuii B HEOPTaHUYECKOW U OPraHUYECKON XUMHH. 3aKOH
COXpaHEHHUS MAacChl BELIECTB; 3aKOH COXPAHEHHUS W MPEBPAILCHUS] SHEPTHH MPU XUMHUUYECKUX
peakuusax. TemoBbie 3 (HEKTh XUMUYECKHX peakiuuil. TepMOXUMHUECKUE YPaBHEHHS.

CKopOoCTh XMMHUECKON peaKIiu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (aKTOpOB. 'OoMOreHHbIE 1
reTeporeHHble peakuuu. Katanus u karanu3aTopsl.

OO6patumbie 1 HEOOpaTUMBIEC peaKIMu. XUMUYECKoe paBHOBecrue. KoHCcTaHTa XUMHUUECKOTOo
paBHOBecusi. DaKTOPBI, BIUSIONIME HA IOJOKEHUE XMMHYECKOTO PAaBHOBECHS: TEMIIeparypa,
JIaBJICHUE U KOHLEHTPALMU BELECTB, y4acTBYOIMX B peakuuu. [Ipunuun Jle [larense.

OnekTponauTnueckas auccormanus. CuibHble W crnadble  d1MeKTpoiuThl. (CTeneHb
nuccormanuu. Cpena BOJHBIX PacTBOPOB: KHCIIOTHAsl, HEUTpasbHAasi, 1Ieilo4yHas. BomopoaHbii
nokazarens (PH) pactBopa. ['maponus coneii. Peakiym nonnoro ooMeHa.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb oOkucieHus. OKHUCIUTENb U
BOCCTaHOBUTENb. [Ipomecchl OKMCIEHUST UM BOCCTAaHOBJIEHMS. BaxHeillne OKUCIUTENH U
BOCCTAaHOBUTEIN. METO1 3JIEKTPOHHOTO Oajianca. DIIEKTPOIU3 PACTBOPOB U PACIIABOB BEIIECTB.

DKCIepUMEHTAIbHBIE METOJbl HW3YUYEHHUS BEIIECTB W HX MPEBpaIICHUN: paslioKeHUE
MEepOKCUJa BOJOpOAA B NPHUCYTCTBHM KAaTalu3aropa, MOJAEIHU KPUCTAUIMYECKUX PEHIETOK,
MPOBEJCHUE pEaKIMii HOHHOTO OOMEHa, OmpeAeNieHue Cpeabl pPacTBOPOB C TOMOIIBIO
WHIUKATOPOB, U3yUYCHHUE BIIUSHUS PA3JIHYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOW PEaKIUd U
MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

Heopranuveckasi Xumus.

ITonoxxenue HemeraiioB B Ilepuogmueckoil cucreMe XuMUUYecKux dieMmeHToB J[.H.
MeHnneneeBa W OCOOEHHOCTH CTPOEHUS WX aroMoB. (DU3NUYECKHE CBOMCTBA HEMETAJUIOB.
AnnoTponusi HEeMETauIoB (Ha MpUMeEpPe KUCIOpoia, cepbl, hochopa u yriiepoaa).

Bogopona. [lonydenue, gusuueckie M XUMHUYECKHE CBOICTBA: pPEakIUU C METaUIaMH U
HEMeETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuabl. TOTUIMBHBIE 371€EMEHTHI.

["amorensl. HaxoxaeHue B mpHUpoje, COCOOBI MONy4deHHS, (PU3HUECKHE U XUMHYECKUE
cBoiicTBa. ['asoreHoBOOpOIbl. BakHeime KHCIOPOACOAEPIKAIINE COCIUHEHUS TaJlOreHOB.
JlabopaTopHble U IPOMBIIIIEHHBIE CIIOCOOBI TOTYUYeHHs TajJoreHoB. [[puMeHeHne ratoreHoB 1 UxX
COEMHECHUM.

Kucnopon, o3on. JlabopatopHble W TPOMBINUICHHBIE CHOCOOBI TMOMYYEHHUS KHUCIOpPOJa.
DuU3NYECKUEe U XUMUYECKHE CBOMCTBA U MPUMEHEHHUE KUCIOPOAa U 030Ha. OKCUABI U EPOKCHU/IBI.

Cepa. HaxoxaeHue B mpupoje, CHOCOOBI TMONy4YeHUS, (PUINYECKUE U XUMUUYECKUE
cBoiictBa. CepoBonopoa, cynbdunbl. Oxcun cepsi(1V), oxcua cepri(VI). Cepuucras u cepHas
KUCJIOTHI U WX coiu. OCOOEHHOCTH CBOWMCTB cepHOW KHCIOTHL. [IpuMeHeHme cepel u €&
COCTUHEHUN.

A3zor. Haxoxaenwe B mpupoae, CHOcOObl MONMydeHHs, (U3MUYECKUE M XUMHUYECKUE
cBoMcTBa. AMMHUAK, HUTpUIbl. OKcuabl a30Ta. A30THCTasi U a30THAs KUCIOTHI U HMX COJIH.



OcoOCHHOCTH CBOWMCTB a30THOW KHUCHOTHL. [IpumeHeHne a30Ta M ero coeauHEHUN. A30THBIC
yI0OpEHUSI.

®ochop. Haxoxnmenue B mpupojae, CHOCOObI TOMydeHUSs, (PU3UYECKHE U XUMHUYCCKUE
cBoricTtBa. Dochuas u pochun. Oxcuanpl hochopa, pocdopHas kucnora u e€¢ conu. [IpumeneHue
docdopa u ero coequHeHuit. PocdopHbie y1o0peHus.

Yrinepon, HaxoXAcHHE B Tpupoje. AJUoTponHbie Momupukamuu. Dunveckue u
XUMHYECKHE CBOKMCTBAa MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriaepogoM. Oxcua yraepoma(ll),
okcun yriuepona(lV), yrompHas kuciora W €€ coyiiM. AKTHBHPOBAaHHBINM yTOJb, aJCOPOIIHS.
@Oymiepensl, rpadeH, yriepoanble HaHOTPYOKkU. [IpuMeHeHne MPOCTHIX BEIECTB, 00pa30BaHHBIX
YIJIEPOJIOM, U €70 COCIUHEHUM.

Kpemuuii. Haxoxaenue B mpHUpone, CIOCOOBI MONy4eHHUs, (PU3MUECKUE M XUMHUYECKHE
cBoiictBa. Oxcup kpemuusi(1V), kpeMHueBas KucioTa, cuindkarel. [IpuMeHeHne KpeMHUs U €ro
coenuHeHuil. CTEKIIO, ero MoJy4eHue, BUIbl CTEKIIA.

[Tonoxenue metawioB B [lepuoanyueckoit cuctemMe XUMHUECKUX A1eMeHTOB. OCOOEHHOCTH
CTPOCHUS IEKTPOHHBIX 000J0YEK aTOMOB MeTayioB. O0mue (pu3nveckue CBOMCTBA METAJUIOB.
[TpumeneHue MeTalIoB B ObITY U TexHUKE. CIIIaBbl METAIIIOB.

DNEKTPOXUMHUYECKUH psA HAMPsHDKEHUH MeTasuioB. O0Imue crnoco0bl MOTyYeHHUs] METaIJIOB:
TUAPOMETAJUTYPrusi, MUPOMETAILITYprusi, diaeKTpoMeTatyprus. [loHstue o KOppo3uu MeTasuioB.
Crioco0pb!I 3a1UTH OT KOPPO3UH.

O6mas xapakrepuctuka MetaiioB |A-rpynmer [lepuogudeckoll CHUCTEMbl XUMHUYECKHX
anemeHToB. Hatpuili u kanuii: momyuyeHue, pusnueckue U XUMUYECKHUE CBOWCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB M UX COCAMHEHUH.

O6mas xapakrepuctuka metauioB |IA-rpynner [lepuoguueckoid cUCTEMBI XMMHUYECKHUX
AIIeMEHTOB. MarHuii U KanblMii: oay4YeHue, GU3NYecKue U XUMUYECKUE CBOICTBA, PUMEHEHNE
MPOCTHIX BEIIECTB U X coenHeHul. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AOMUHUN: TIOJTydeHUE, (PU3NUYECKHEe M XWMHUUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA W €ro COCIUHEHHH. AMQOTEpHbIE CBOWCTBA OKCHAA W THUJPOKCUIA AIFOMUHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUSL.

OO0mass xapakTepucTHka MeTaioB mobounslx noarpynn (b-rpynm) Ilepuogmueckoit
CHUCTEMBI XUMHYECKHUX JIEMEHTOB.

®dusnueckue U XMMUYECKHE CBOMCTBA XpoMa M ero coequHeHur. OKCUIBI U TUIPOKCHUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U AUXPOMAThI, KX OKHCIHMTEIbHBIC CBOMCTBA.
[TonyuyeHue u npuMEeHEHUE Xpoma.

®u3nyeckue W XUMHYECKHE CBOMCTBA MapraHila M €ro coeauHeHuin. Baxueiimme
coenunenus mapranna(ll), mapranna(lV), mapranua(VI) u mapranuna(VIl). I[lepmanranar kanus,
€ro OKUCIUTEIbHBIE CBOMCTBA.

du3nueckue 1 XMMUYECKHUE CBOMCTBA Kelle3a U ero coequHeHni. OKCUabl, THAPOKCUABI U
commm xkene3a(ll) u xeneza(lll). [lomydyenne n mpuMeHEeHHE KeTe3a U €ro CIIaBOB.

Du3nyecKnue U XUMUYECKUE CBOMCTBA MeU U €€ coequHeHui. [loyuenne u npumeHeHue
MeIU U €€ COCITUHEHUN.

[{unk: nmony4eHue, Gu3NIECKUe U XUMUYECKUE CBOMCTBA. AMGBOTEpHBIE CBOICTBA OKCHIA U
TUAPOKCH/IA IIMHKA, THIPOKCOKOMIUICKCHI IIMHKA. [[prMeHeHne IMHKa U €T0 COeMHEHUH.

DKCIepUMEHTaIbHbIE METOIBI U3yUCHHUS BEIIECTB U UX MPEBPAICHUN: N3yYeHHE 00pa3IoB
HEMETAIUIOB, TOpeHue cepbl, ¢ocdopa, kemesa, MarHus B KUCIOPOAE, M3YUYCHHE KOJIICKIIUU
«MeTaiibl U CIUIaBbD», B3aUMOJECUCTBHUE IIEJIOYHBIX U HICJIOYHO3EMEIbHBIX METANIOB C BOJOM
(BO3MOXHO HCIOJIb30BaHUE BUICOMATEPHATIOB), B3aUMOCHCTBHE IIMHKA U JKeJle3a C pacTBOpaMu



KHCJIOT M IIEJIOYEH, KAYECTBEHHBIC PEaKLMM HA HEOPIaHWYECKUE AHMOHBI, KATUOH BOJOPOAA U
KaTHOHBI METAJIOB, B3aUMOJECHCTBHAE TUAPOKCHIOB AIFOMUHUS U LIMHKA C paCTBOPAMH KUCJIOT U
LIeJIOUeH, pEeUIeHUE OSKCIEpUMEHTAIbHBIX 3amad 1o TemaMm «l'ajmorenel», «Cepa u eé
COEAMHEHUN», «A30T U Gochop U UX COeqUHEHUD», «MeTauibl TIaBHbIX MOATPYIID», «MeTalibl
NOOOYHBIX MOATPYIIID.

XuMus H )KU3Hb.

Posip xumMuM B 00ecTIe4eHNN yCTOMYMBOTO pa3BUTHS dejoBedecTBa. [IoHATHE O HAayuHBIX
METOJaxX MO3HaHMs U METOMOJIOTMH HAYYHOIO McciaenoBanus. HaydHble pUHIMIIBI OpraHu3aluu
XMMHUYECKOT0 Ipou3BOJACTBa. [IpoMbllieHHBIE CIIOCOOBI MOMYYEHUs Ba)KHEHWIIMX BEIIECTB (Ha
npuMepe MpPOM3BOJCTBA aMMHAaKa, CEPHOM KHCIOTHI, MeTaHoisa). [IpombllieHHBIE CITOCOObBI
MIOJIyYEHUsI METAUIOB M CIUIABOB. XHUMHUYECKOE 3arpsA3HCHUE OKPYKAIOIIEH Cpefpl U €ro
nociencTBus. Posib XuMun B obecrieueHNH SHepreTuyeckoii 0e30MacHOCTH.

XuMusag U 310poBbe 4yenoBeka. JlekapcTBenHsle cpexnctsa. [IpaBuna umcnosb3oBaHUs
JIEKApCTBEHHBIX MPENnapaToB. Posb XUMUK B pa3BUTUU MEIULUHBI.

XVMHS NUILK: OCHOBHBIE KOMIIOHEHTHI, NUIIEBbIE J00aBKU. Poiib XuMuu B obecrieueHuun
NUILEBOH O€30MacHOCTH.

Kocmernueckue u mapgromepnbsle cpenctBa. beitoBas xumus. IlpaBuna GezomacHoro
MCIIOJIb30BaHUs IPENapaToB ObITOBOW XMMHU B IOBCEIHEBHOMN )KU3HHU.

XUMHUS B CTPOUTENIBCTBE: BAKHEHIIINE CTPOUTENIbHbIE MaTepHalibl (IEMEHT, OETOH).

Xumus B celbCKOM Xo3siiicTBe. Opranndeckue 1 MUHEpaIbHbIE YA00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepHalIbl, KPACKH, CTEKJIO, KepaMHuKa. Marepuaisl U1
ANeKTpOoHMKU. HanoTexHONMOrNu.

Pacuérnrie 3amaun.

PacuéTsl: Macchl BemiecTBa WM 00BbEMA ra3oB IO HM3BECTHOMY KOJHMYECTBY BeEIECTBA,
Macce Wi 00bEMY OHOIO M3 Y4YacTBYIOIIMX B PEaKIMM BEUIECTB, Macchl (00bEMa, KOJIMUECTBA
BEIIECTBa) NPOAYKTOB pEaKIMM, €CJIM OJHO W3 BELIECTB HMMEET NpuMecH, Macchl (00bEMma,
KOJIMYECTBA BEILIECTBA) NPOAYKTAa pEaKIMH, €CIM OJHO M3 BEIIECTB JIaHO B BUJAE PacTBOpa C
OIpPENENEHHON MacCOBOM [O0JIEHW PACTBOPEHHOIO BEILECTBA, MAaCcCOBOM JOJHM WU MOJIIPHOU
KOHLIGHTpAllUd BELIECTBA B PACTBOpE, [IOJIM BBIXOJA IPOAYKTA PEAKLUUU OT TEOPETHYECKU
BO3MOKHOTO.

MexnpeameTHbIE CBSI3H.

Peanuzanus MEXIpeIMETHBIX CBA3EH MPH M3YyYEHUH OOLIed M HeOpraHW4ecKOH XMMUU B
11 kmacce ocymiecTBIsIETCsS yepe3 MCIOb30BaHHE KakK OOIIMX e€CTECTBEHHO-HAYYHBIX MOHSTHH,
TaK Y MOHATHN, IPUHATHIX B OTACIIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mue ecTecTBEHHO-Hay4yHbIe MOHSTHS: SBJICHHME, HAyuyHbIM (akT, rumoresa, Teopus,
3aKOH, aHajJM3, CHUHTE3, KIaccu(uKauusi, TMEepUOJUYHOCTb, HAONIOJeHUe, H3MEpEeHHe,
JKCIIEPUMEHT, MOJEIIb, MOACIIUPOBAHUE.

®usnka: Marepusi, MUKPOMHUDP, MAaKpPOMHp, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIbI, PaJMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHYEeCKH YpOBEHb, BEIIECTBO, TEIO, O0BEM,
arperaTHOE€ COCTOSIHUE BEIIECTBA, HICAIbHBIN ra3, (PM3nYecKue BeITMUUHbBI, €AUHUIBI H3MEPEHNS,
CKOpOCTb, DHEpI'Us, Macca.

buonorust: kierka, opraHusM, OJKOocucTema, Ouochepa, MeTabonIM3M, MaKpo- H
MUKPO3JIEMEHTBI, OEJKH, KHUPbI, YIIeBOJbl, HYKJIEUHOBBIE KHUCIOTHI, (EPMEHTBHI, TOPMOHBI,
KPyTrOBOPOT BEILECTB U ITIOTOK YHEPTUU B DKOCUCTEMAX.

['eorpadus: MuHepasbl, TOPHbIE TOPO/IbI, TOJIE3HBIE HCKOMAEMBbIE, TOILUINBO, PECYPCHI.



TexHonorus: XMMHUYECKass MPOMBIIUICHHOCTh, METAUIypIUs, CTPOUTENbHbIE MaTepUalbl,
CENIbCKOXO3SMCTBEHHOE  IPOM3BOJCTBO, MHUIIEBAas IPOMBIIIICHHOCTh, (apMarieBTUYecKas
IIPOMBIIIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX IIPENnapaToB, IIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaTe€pHUajIoOB, JIEKTPOHHAS IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT HH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWHA HA
YIJAYBJIEHHOM YPOBHE CPEJHETO OBIIETO OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTrBercTBUM € CHCTEMHO-AESTEIBHOCTHBIM TIOJIXOJOM B CTPYKTYpPE JHYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS TpeaMeTa «XHMHS» Ha YpPOBHE CpeaHero oOmiero o0Opa3oBaHUs
BBIJICTICHBI CIICAYIONINE COCTABIISIFOIIME: OCO3HAHHE OOYYaIOIIUMUCS POCCUMCKON TpakIaHCKOM
UJCHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSITEIbBHOCTH M CaMOOMPEIEIICHHUIO;
HaJIM4Yue  MOTHBAallMM K  OOYy4YeHMIO; TOTOBHOCTb W  CIOCOOHOCTh  OOyYarOIIUXCS
PYKOBOJICTBOBATbCS MPHUHATHIMA B OOIIECTBE MpaBWIAMH M HOPMaMH TIOBEICHUS; HAIHIUE
MIPaBOCO3HAHUS, DKOJIOTMUECKOU KYJIBTYPhI; CIIOCOOHOCTh CTaBUTH IIEJIM U CTPOUTH KU3HECHHBIC
TUTaHBI.

JIn4HOCTHBIE Pe3yNbTaThl OCBOCHHS MpeaMeTa «XHUMHs» OTpaKalT cHOopMHPOBAHHOCTH
OTIBITA MTO3HABATEIBHON M MPAKTHYECKOU JESITEIBHOCTH OOYUYaIOMIMXCs B MPOLIECCE peaTu3aIiiuu
00pa3oBaTenbHON AESTEIHHOCTH.

JIM4HOCTHBIE PE3yNIbTAaThl OCBOCHUS MpeaMeTa «XUMHs» OTpakalT cHOpMHUPOBAHHOCTH
OTIbITa TIO3HABATENbHON M MPAKTUYECKON NEATEIbHOCTH O0yYaIoIUXCs B MPOIECCE pealn3aliu
00pa30BaTeNbHOM 1€ATENbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpaaaHCKOro BOCIMTAHMS:

OCO3HaHHA 00YYarOIIMMHUCSA CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, yBaXKEHHS K
3aKOHY U MPaBOIMOPSIIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMAax M TpaBUJaX MEXJIMYHOCTHBIX OTHOIIEHUW B
KOJUJIEKTHBE;

TOTOBHOCTHA K COBMECTHOM TBOPYECKOW NEATEIBHOCTH MPU CO3JAHHH YYEOHBIX MPOEKTOB,
pelIeHnr yu4eOHbBIX U TO3HABATENbHBIX 33/1a4, BEIMTOJTHEHHH XUMUYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMATh W NMPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY M apTyMEHTBI APYTUX
MIPU aHAJIM3E PA3TUYHBIX BUIOB YUCOHOU EATETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEOUI0 OTEYECTBEHHOU
XUMUH;

YBaXEHUSA K TMPOIECCY TBOPUECTBA B OOJIACTH TEOPUU M TPAKTUYECKOTO MPUIIOKCHHS
XUMHUH, OCO3HAHHsS TOTO, YTO JaHHBIE HAyKH €CTh pe3yNbTaT JUIUTENbHBIX HAOIIOJACHUN,
KPOTMOTJIMBBIX SKCIIEPUMEHTAILHBIX TTIOUCKOB, TOCTOSTHHOTO TPYJa YYEHBIX U TPAKTHKOB;

UHTEpeca W I[I03HABATEIbHBIX MOTHUBOB B TMIOJIYYEHUH U TMOCIEAYIOIIEM aHalIHu3e
nH(OpMAIUK 0 MEPETOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEUECTBEHHON XHUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

HPaBCTBEHHOI'O0 CO3HAHUS, STHUECKOTO MOBEICHHS;

CITOCOOHOCTH OIEHWBATh CUTYAIlNH, CBI3aHHBIE C XUMUYECKUMH SBIICHUSIMHU, U TIPUHUMATH
OCO3HAHHBIE PEIIECHUS, OPUCHTUPYSICh HA MOPaJTbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH,

TOTOBHOCTH OLIEHMBAaTh CBOE TOBEACHHE W MOCTYNKH CBOMX TOBApHUIIEH C MO3UIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIECTBUM MOCTYIIKOB;

4) dopMupoBaHus KyJbTYpbl 310POBbS:

MOHUMAaHUs [EHHOCTEH 30pOoBOrO0 W Oe3zomacHOTo oOpasza JKW3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (PM3HUECKOMY U TICUXUYECKOMY 3JI0POBBIO;



coOmoieHnsT TIpaBuil 0€301acHOT0 OOpaIieHus] ¢ BEIIeCTBAaMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU J€ATEIHHOCTH;

MOHMMAHUS I1[EHHOCTH TMPABUJ WHIUBUAYAJIbHOTO U KOJUICKTHBHOTO 0O€30MacHOTO
MOBE/ICHHUS B CUTYALIUAX, YTPOKAIOLIUX 3J0POBbIO U KU3HU JIIOJICH;

OCO3HAHUS TOCHEACTBUIA W HENPUSATHS BPEIHBIX MPUBBIUEK (YNOTPEOJCHUS AIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHHKATUBHOW KOMIIETEHTHOCTH B Y4€OHO-UCCIIEJIOBATEIbCKON  AESITeNbHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUJAX JCSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUM TMPAKTHUYECKUX 3a7ad COLUATbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YUYEHHIO Mpodeccuil pa3inyHOro poia, B TOM 4YHUCIIE Ha
OCHOBE IIPUMEHEHUS MTPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXXEHUS K TPYAY, JIOJSIM TPpyJa U pe3yJibTaTaM TPYI0BOH ACSATEIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBHAYaJIbHOW TPAEKTOPUHU 00Opa3oBaHusi, Oyayiiei
npodeccuu U peanu3alud COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEN K XUMUU, HTHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JIOrMYEeCKOTr0 BOCTIUTAHUA:

HKOJIOTUYECKU 1E€JIECOO00PA3HOTO OTHOIIEHUSI K MPHUPOJE KAK MCTOYHHKY CYIICCTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHMMAHHUA TJIOOANFHOTO XapaKTepa KOJOTHYECKUX MPOoOJieM, BIMSHHS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOJIMMOCTH MCIIOJIB30BAHUS JOCTHXKCHUN XUMUU JIJISl PEIICHHUS BOIIPOCOB
paMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTHUBHOTO HENPUATHS JEUCTBUM, NMPUHOCIIIMX BpPEI OKpYXkKarolled MNPUPOIHON cpene,
YMEHHUS MPOTHO3UPOBATH HEOJIArOMPUSTHBIE SKOJOTUYECKHUE TMOCIEACTBUS MPEITPUHUMAEMBIX
JIEMCTBUN U NPEAOTBPALLATh UX;

HaJU4Msl Pa3BUTOTO HSKOJOTMUECKOTO MBIIUICHHS, SKOJOTUYECKOW KYJIbTYpbI, OIBITA
JIEATETbHOCTH  JKOJOTMYECKOM  HANpaBI€HHOCTH, YMEHUs pPYKOBOACTBOBAaTbCA HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHON U COIIMAIILHON MPAKTUKE, CIIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hoOuH;

7) 1EHHOCTH HAYYHOI'0 O3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKd U
00IIECTBEHHON IPAKTHKHY;

MOHUMAaHUA CHeU(UKA XHUMHU KaKk HAayKH, OCO3HaHHS €€ poiu B (HOPMHUPOBAHHH
paIoOHATBHOTO HAYYHOTO MBINUICHHSI, CO3JJaHUU IEJIOCTHOTO MPEACTABIECHUS 00 OKpYKaIoIeM
MHUpE KaKk O €IMHCTBE NPHUPOAbl M YEJIOBEKAa, B TMO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M
pEIIeHIH TPOOJIEM COXPAHEHHS IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COOON 3HAYMMOCTH XHMHH JJIi COBPEMEHHOHM ITMBUIM3AIMH: B €&
TYMaHHUCTUYECKOW HANpPaBICHHOCTH M BaXXHOW PONHM B CO3/JIaHUM HOBOW 0aszbl MaTepHalbHOM
KyJbTYpPBI, B PEUICHUH TTI00aTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
DHEPTreTUYECKOW, THINEBOW ¥ DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTUU MEIWIIMHBI,
obecreueHnH YCJIOBUH YCTEIIHOTO TPyAa M IKOJOTHYECKH KOM(OPTHOM KU3HU KaXKJIOTO 4YjieHa
00111eCTBA;

€CTEeCTBEHHO-HAyYHOW TPAMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJOB  IO3HaHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIIOJIb30BaTh MOJy4YaeMble 3HAHUS IS



aHaM3a M OOBSCHEHUsS SIBICHUH OKPYXKAIOIIEr0 MHpa W MPOUCXOISAIIMX B HEM H3MCHEHUH,
YMEHHS JellaTh 000CHOBAaHHbBIC 3aKIIOYCHHUS HA OCHOBE HAYYHBIX ()aKTOB U MMEIOIIUXCS JTaHHBIX
C IEJIBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIPHO HMCIIOJIb30BaTh XMMUYECKHUE 3HAHUS IS PEUICHUs poOieM
B PCAbHBIX )KU3HEHHBIX CUTYAIUSIX;

UHTEpeca K MO3HAHUIO, HCCIIEI0BATEIbCKOM IeATeIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HENpPEpPHIBHOMY OOpa30BaHMIO U CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYCHHUIO HOBBIX 3HAHUH 10 XUMHH B COOTBETCTBHH C JKU3HEHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K 0COOEHHOCTSM TpyJa B Pa3InYHbIX chepax mpodhecCuOHATBHON e TeIbHOCTH.

METAINPEIJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbie pe3yJbTaThl OCBOCHHS IMPOTPAaMMbl MO0 XHMHUH Ha YPOBHE CPEIHETrO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYUMbIe JJIs1 (POPMHPOBAHUS MHUPOBO33PEHHUSI OOYUYAIOMIUXCS MEXAUCIUILTHHAPHBIC
(MeXMpeMeTHbIC) OOIICHAYYHbIC MOHSITHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHOW KapTUHBI MHpa
U CIIeIU(PHUKY METOJIOB IMO3HAHHMS, MCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKaX (MaTepusi, BEIIECTBO,
SHEpruid, SABJICHHUC, IPOLCCC, CUCTEMA, Hay‘-IHBIﬁ (1)aKT, [MPpUHLOUII, TUIIOTE3a, 3aKOHOMCPHOCTD,
3aKOH, TEOpHs, UCCIIe0BaHNe, HAaOII0IeHNE, U3MEPEHNE, SKCIIEPUMEHT U JIPYTHE);

YHHBEpCaJIbHbIC yueOHbIC JeHCTBUS (TO3HaBaTEINbHBIC, KOMMYHHUKATHBHBIE,
peryisTHBHBIE), oOecneunBaroniue (OpMHUpPOBaHUE (PYHKIMOHAIBHOW TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyYaronXCs;

CIIOCOOHOCTh ~ OOYYAIOIIMXCS ~ HWCIOJB30BaTh  OCBOCHHBIE  MEKIUCIUTUTHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHMUS W YHHUBEpcajbHble Yy4yeOHble MICHCTBHS B TO3HABATEIBHOM U
COLIMATILHOM MTPaKTHKE.

MeranpeameTHbie  pe3yibTaThl OTPAXAIOT OBJIAJICHUE YHHBEPCAIBHBIMU  YUEOHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PCTYIATUBHBIMHA HeﬁCTBHﬂMH.

Ilo3naBaTe/ibHBbIC YHMBeEPCAIbHbIE Y4eOHbIe 1eHCTBUS

1) 6a30BbIe JIOTHYECKHUE eiiCTBHS:

CaMOCTOSTENIbHO (OPMYJIMPOBATh W AaKTyaJIM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeNeNsaTh UEIN JEATeNbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX JOCTHKEHMS,
COOTHOCHUTD PE3YJbTAThl ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BaTh IIPpU OCBOCHUU 3HaHUU HpI/IéMBI JIOTUYECKOI'O MBIIIJICHUA. BBIACIIATH
XapaKTCPHBIC IMPU3HAKN HOHATHHU u YCTaHaBJIMBATb nux B3alMOCBA3b, HNCITOJIBb30BATH
COOTBETCTBYIOIINE MOHITHS JJIsl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPUH I KIACCU(PUKAIIMY BEIIECTB M XUMUYECKUX PEAKIIHIA;

YCTaHaBJIMBATb NPUYNHHO-CICACTBCHHBIC CBA3U MCKAY N3YHACMBIMU SABJICHUSAMMU,

CTPOUTH JIOTHYCCKUEC PACCYKACHUA (I/IH)IyKTI/IBHI)Ie, ACAYKTUBHBIC, I10 aHaJ'IOFI/II/I), BBIABJIATH
3aKOHOMEPHOCTH M TMPOTHUBOPEUYUS] B PACCMATPUBAEMBIX SIBICHUSAX, (DOPMYIHPOBATH BHIBOJBI U
3aKJIFOYEHUSI;

MPUMEHATH B TMPOIECCE MO3HAHMS HCIOJIB3yeMbIe B XUMHUU CHUMBOJIMYECKHE (3HAKOBBIC)
MOJICIIH, TPE0OPa30BBIBATH MOJICIBHBIC MTPEACTABICHHS — XUMUUECKHUI 3HAK (CMMBOJI) 3JIEMEHTA,
xuMu4eckass (opmyna, ypaBHEHHE XUMHMUYECKOW pPEaKUMW — TMpPH PElICHUH Y4eOHBIX



MO3HABATENIbHBIX U NMPAKTUUECKHUX 3a/1a4, IPUMEHSATh Ha3BaHHbIE MOJICJIbHbIE MPEACTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB H3yYaeMbIX BEIIECTB U XUMUYCCKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBHS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOT'O TO3HAHUS BEILIECTB M XUMUYECKUX PEaKIIU;

dopMynupoBaTh WEIM U 3aJayd  HCCIENOBAaHUS, MHCIIOJNb30BaTh IIOCTABICHHBIE W
CaMOCTOSITENIFHO C(OPMYITUPOBAHHBIE BONPOCH B Kau€CTBE WHCTPYMEHTA MO3HAHHUS U OCHOBBI
TSt QOPMHUPOBAHUS TUITOTE3BI IO MPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIQJIETh HAaBBIKAMU CaMOCTOSITEIBHOTO IIJIAHUPOBAHUS U MPOBEICHHS YYECHHYECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HaOI0/IaTh 3a XOIOM IpPOIEcca, CaMOCTOSTEIBHO
NPOTHO3UPOBATh €ro pe3yiabTar, (GOopMyIupoBaTh OOOOIIEHUS W BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIICIOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHWYECKOW MCCIEAOBATEIbCKOM U MPOEKTHON JesITeNbHOCTH,
IPOSBIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOAOB PELICHUS
MPaKTUYECKHX 3a/1a4, MPUMEHEHHUIO Pa3IUYHBIX METOJIOB MTO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBAThCA B PA3NUYHBIX HCTOYHUKAX HHPopMammu (HAyYHO-TIOMYJISpHAS
auTepaTypa XMMHMYECKOTO COJEpKaHus, CIpaBOYHble mocodus, pecypcel HMHTepHera),
AHATM3UPOBATh WHQPOPMAIUIO PA3IMYHBIX BHIOB W (GOPM TMPEICTABICHUS, KPUTHICCKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3alpochl W MPUMEHSATh PA3TUYHBIE METONbI MpPH MOHCKE U OTOOope
nHpopmaluu, He0OXO0AUMOM ISl BBIMOTHEHHUS YU€OHBIX 3a7a4 ONPEIeIEHHOTO TUTIA;

MPHOOpPETaTh OMBIT WCIOJIB30BaHUS WH(POPMAITMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH H
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (OpMy MpeAcTaBleHUs MHGOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEJACTBA TPH paboTe ¢ XUMUYECKOM
uHpopMalMel: MPUMEHITh MEXMNpeAMEeTHbIe ((U3nueckue W MaTeMaTU4YecKue) 3HaKu U
CUMBOIIBI, hopMyIbl, aOOpEeBHATYPHI, HOMEHKIATYPY;

HCII0JIb30BaTh 3HaKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMMyHUKaTHBHBIE YHHBePCATbHbIE YUeOHbIE TeHCTBHUS:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOM TeMbI B XO/I€ JUAJIOTa U/UITU IUCKYCCHUH,
BBICKA3bIBATh UJieH, JOPMYIIUPOBATH CBOU MPEIOKEHUS OTHOCUTEIBHO BBITIOJHEHUS
MPEI0KEHHOM 3a/1auu;

BBICTYIIaTh C MPE3CHTALMEN PE3yJIbTAaTOB I[O3HABATEIBHOM NESITEIBHOCTH, IOJYYEHHBIX
CaMOCTOATEJIbHO HWJM COBMECTHO CO CBEPCTHUKAMHU TIPU  BBINOJHEHUH XHUMHYECKOTO
OKCIIEPUMEHTA, TPAKTHUYECKOW padoOThl 110 MCCIECIOBAHUIO CBOWCTB H3y4YaeMbIX BEIIECTB,
peanu3anuu y4eOHOTO TPOEeKTa, U (OPMYyIHUPOBATH BBIBOJALI MO pPe3yJbTaTaM MPOBEIEHHBIX
WCCIICIOBAHHM MyTEM COTTIACOBAHMS MMO3UIIUI B X0 00CYKICHUS U 0OMEHAa MHCHHSIMH.

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiicTBUS:

CaMOCTOSITENIBHO IUIAHUPOBAThb M OCYILIECTBIIATH CBOK I103HABATEIbHYIO JEATEIbHOCTD,
ompenenss e€ eI U 3aJaud, KOHTPOJMPOBATH U MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
IpeUlaraeMplii aJIrOpUTM JAECHCTBUM NPHU BBINOJHEHUHM Y4E€OHBIX M HMCCIEI0BATEIbCKHX 3ajad,



BBIOMpAaTh Hanbosee 3pHEKTUBHBIN CIIOCO0 UX pEHIeHUs ¢ YYETOM IMOTYYEHHUs HOBBIX 3HAHUU O
BCIICCTBAX U XUMUYCCKUX PCAKIUAX,

OCYILECTBIISATH CAMOKOHTPOJIb JESATEIHHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

NPEJIMETHBIE PE3YJIbTATBI

[IpeameTHbIe pe3ysbTaThl OCBOCHHUS MPOTPAMMBI IO XMMHUHU Ha YIIIyOJIEHHOM ypOBHE Ha
YpOBHE CpeAHero o0mero o0pa3oBaHMs BKIIOYAIOT CHEMUPUYECKHE Ui y4eOHOro mMmpeaMera
«XuMus» HAy4yHBIC 3HAHUS, YMEHHS M CIOCOOBI JEMCTBUI 10 OCBOCHHUIO, WHTEPIPETALMH U
npeoOpa30BaHUI0 3HAHWH, BUIBI JCSITCIBHOCTH 10 MOJYYESHHIO HOBOTO 3HAHUS W MPHUMEHEHHIO
3HAaHUH B PA3IUYHBIX YYEOHBIX CHUTYaIMsIX, a TaKKe B PEATbHBIX JKU3HCHHBIX CHTYAIUsX,
CBSI3aHHBIX C XuMmueu. B nporpamMme 1o XUMuUMU HNpPCAMETHBIC PC3YJIbTAaThl IMPEACTABJICHLI I10
roaM U3y4CHH.

10 KUIACC

[TpenmMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaXaroT:

c(OpMUPOBAHHOCTh IIPEJCTABJICHUI: O MECTE U 3HAUEHUU OPraHMYECKON XMMHUHU B CUCTEME
€CTECTBEHHBIX HAayK U €€ poju B 00ecreueHNH YCTOWYMBOIO Pa3BUTHS YEIOBEUYECTBA B PEILICHUU
npo0JIeM IKOJIOTUYECKOM, SHEPreTUUECKOW M IMUIIEBOM 0e3011acHOCTH, B Pa3BUTHH MEAULIUHBI,
CO3/IaHUM HOBBIX MAaTE€PHAJIOB, HOBBIX HMCTOYHHKOB JHEPIUH, B OOECICUCHHH DPALMOHAIBHOTO
NPUPOONOIB30BAHUSA, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIECH KyJIbTYyphl YEIOBEKa, a TaKKe
9KOJIOTHYECKH 0OOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/J0POBBIO U IPUPOAHON Cpene;

BIQJICHAE CHUCTEMOM XMMMUYECKHX 3HAHHUM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
HOHSITHS — XUMUYECKUI 3JIEMEHT, aTOM, AP0 U DJICKTPOHHAsi 000JI0YKa aToma, S-, P-, d-aTOMHBIC
opOuTa, OCHOBHOE U BO30YXIEHHOE COCTOSHUS aTOMa, TMOpHUIM3alus aTOMHBIX OpOuTanei,
WOH, MOJIEKYJa, BaJEHTHOCTb, 3JEKTPOOTPULATEIIBHOCTb, CTENEHb OKHUCICHHUS, XUMHUYECKas
CBS13b, MOJIb, MOJISIPHAsI Macca, MOJIAPHBIN 00bEM, YITIEpOIHBIN CKeNeT, PyHKLUMOHANbHAs TpyIIa,
paaMkan, CTPYKTypHble ¢GopMylbl (pa3BEPHYTHIE, COKpAlIEHHbIE, CKEJIETHBIE), H30MEpPHUs
CTPYKTypHasi U NPOCTPAHCTBEHHAs (T€OMETpuYecKasi, ONTHYECKast), U30MEPhl, TOMOJOTUYECKUI
psiA, TOMOJIOTH, YTJIEBOAOPOBI, KHUCIOPOA- M a30TCOAEP)KAIME OPraHUYECKUE COEIAUHEHMS,
MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS; TEOPUH, 3aKOHBI
(mepuoanyeckuii 3akoH [I. 1. MenzaeneeBa, Teopusi CTPOECHUSI OpraHWYECKUX BemecTB A. M.
ByTnepoBa, 3aKk0H COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS U NPEBPAICHUs SHEPTUN TTPU
XUMHUYECKHX PEaKIusiX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XMMHUHU, MUPOBO33PEHUYECKUE
3HAHMS, JIEKALNIME B OCHOBE MOHMMAaHUS NPUUYMHHOCTU U CUCTEMHOCTH XUMHUYECKHX SIBJICHUM;
IIPEJCTaBICHUS] O MEXaHM3MaX XMMHMUYECKHX PEaKIMH, TEPMOAMHAMHUYECKHX M KUHETHUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMsI, O B3AUMHOM BIIMSIHUU aTOMOB M T'PYIIIl aTOMOB B MOJIEKYJIax
(MHIIyKTUBHBIA U Me30MepHbIN 3 dekThl, opueHTanThl | 1 Il pona); dakronornueckue cBeaeHUs
O CBOMCTBax, COCTaBe, MOJyYeHHUH M O€30MacHOM MCIOJIb30BAaHUM BAXKHEUIIMX OPraHUYECKHX
BEIIECTB B OBITY M MpPAaKTHYECKOW IEATETBbHOCTH YEJIOBeKa, OOIIMX HAy4YHBIX MPUHIMIIAX
XUMHYECKOT0 TPOU3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJIA, TepepaboTKN HEPTH);

c(OpMUPOBAHHOCTh YMEHUM: BBISBIATh XapaKTEepHbIE MPU3HAKU MOHSITUH, yCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE IIOHATHS IPU ONMCAHUM COCTaBa, CTPOEHUS U
CBOMCTB OPraHN4YECKUX COECTMHEHUI;

c(hOpMUPOBAHHOCTh YMEHUH:

MCIIOJIb30BaTh XUMHUYECKYH0 CUMBOJIUKY JUISl COCTABJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (JOPMYJI OPraHUYECKUX BEIECTB;



COCTaBJISITh YPAaBHEHUS XUMUYECKUX PEAKIUN U PaCKPBIBATh UX CYIIHOCTh: OKUCIUTEIHHO-
BOCCTAaHOBUTEIJIBHBIX PEAKIIMIA TOCPECTBOM COCTABJICHHUS JICKTPOHHOTO OajlaHCca 3TUX PEaKLUH,
peaKuii HFOHHOTO OOMEHA IMyTEM COCTABIICHHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHHIA,

U3rOTaBIMBATh MOJEIM MOJIEKYJ OpPraHMYeCKUX BEIIECTB IS WJUIIOCTPALlMU  HX
XUMHYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUM: yCTAHABIUBATH MPUHAICKHOCTh U3YYCHHBIX OPTraHHYEeCKHX
BEIIIECTB 110 UX COCTABY M CTPOCHUIO K ONpPENeNEHHOMY Kilaccy/TpyIne COCIUHEHUH, 1aBaTh UM
Ha3BaHus 1o cucremarnueckoi HomeHknarype (IUPAC) u npuBoauTh TpUBHAIBHBIC Ha3BaHUS
JUTSL OTJICNIbHBIX MPECTaBUTENeH OpraHN4YeCKUX BEIeCTB (ITHIICH, alleTHIICH, TOJIYOJI, TIIMIEPHH,
ATUJICHIJIMKOJb, (PeHOII, (popManbIerus, aneTaibIeru], alleTOH, MypaBbHHasl KUCIIOTa, YKCYCHAs
KHCJIOTa, CTEAPUHOBAsl, OJEHHOBAs, NAJbMUTHHOBAs KHUCJIOTHI, T[JIMIUH, ajJaHWH, MajbTO3a,
bpyKTO3a, aHWJIMH, TUBUHUI, U30IIPEH, XJIOPOIPEH, CTUPOJI U APYTHUE);

c(OpPMUPOBAHHOCTh YMEHHUS ONPENENATh BHJA XUMHYECKOH CBA3M B OPraHMYECKUX
COCMHEHUX (KOBaJICHTHAS! M HOHHAS CBSI3b, G- U M-CBS3b, BOJOPOIHAS CBS3b);

c()OPMUPOBAHHOCTh yYMCHHS TPUMEHSTH IOJIOKEHUS TEOPHH CTPOCHUS OPraHUYECKUX
BemiecTB A. M. BytnepoBa ans oObsICHEHUS 3aBUCMMOCTH CBOMCTB BEIIECTB OT HUX COCTaBa H
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTpPOEHHUE, (Qu3mueckue w
XUMHUYECKHE CBOMCTBA TUITHUYHBIX MPEACTABUTEIICH Pa3IMUHbBIX KIACCOB OPTAaHMYECKUX BEIIECTB:
QJIIKaHOB, IUKJIOAKAHOB, aJKEHOB, aJKaJHEeHOB, AJIKUHOB, apOMaTHYECKHUX YTJIEBOAOPOJIOB,
CIIUPTOB, aNbIECTUIOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX U CIOXHBIX 3(UPOB, KUPOB,
HUTPOCOECIMHEHUH U aMUHOB, AMUHOKHCIIOT, OEIIKOB, YTJIEBOJIOB (MOHO-, TU- M TIOJIHCAXapHIOB),
WUTIOCTPUPOBATh TCHETUYECKYIO CBSI3b MEXKIy HHUMH YPaBHEHUSMH COOTBETCTBYIOIIHUX
XUMHUYECKHUX PEAKIINH ¢ UCTIONB30BAHUEM CTPYKTYPHBIX (OPMYIL;

c(OpMUPOBAHHOCTh YMEHHUS TMOATBEPXKIaTh Ha KOHKPETHBIX NpHUMEpax XapakTep
3aBHCUMOCTH PEAKIMOHHON CIIOCOOHOCTH OPTraHMYECKUX COCINWHEHHWH OT KPAaTHOCTH W THIIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIIMSIHASI aTOMOB U TPYII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTEepH30BaTh HWCTOUYHUKHU YTIEBOJOPOJHOTO CBIPhS
(HedTh, TPUPOIHBIA Ta3, yroyib), CIOCOOBI €ro MepepadOTKH MU MPAKTUYECKOe MpPHUMEHEHHUE
IPOJYKTOB NEPEepabOTKH;

c(OPMHUPOBAHHOCTh BJAJCHUS CHUCTEMOH 3HAHWH O EeCTECTBEHHO-HAYYHBIX METOAax
MO3HAHUS — HAONIOJACHUHM, W3MEPEHUH, MOJCIUPOBAHUM, OKCIEPUMEHTE (pealbHOM |
MBICTIEHHOM) ¥ YMEHUS IPUMEHSATh ITH 3HAHMS,

c()OPMHUPOBAHHOCTh ~ YMCHHSI TIPUMEHATH OCHOBHBIC  ONEPallMd  MBICIUTEITBHON
NeSITeTPHOCTH — aHalW3 W CUHTE3, CpaBHEHHE, OOOOIIeHWE, CHCTEMaTH3allHiO, BBISBICHUE
MPUYNHHO-CJIEICTBEHHBIX CBS3EH — /ISl M3yYEHHUsI CBOMCTB BEIIECTB M XUMUYECKUX PEAKIUH;

c(hOpPMUPOBAHHOCTh YMEHUI1: BBISBISATH B3AaUMOCBSI3b XUMHUECKUX 3HAHUN C MOHATHIMH U
NPEJCTAaBICHUSAMH JPYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB Ui Oojiee  OCO3HAHHOTO
MOHMMaHHS CYIIHOCTH MaTepHALHOTO €IUHCTBa MHUpPA, WMCIOJIH30BATH CUCTEMHBIC 3HAHUS IO
OpPTaHWYECKON XUMHUH Ui OOBSICHEHHS U MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-
HAYYHYIO TIPUPOY;

c(OPMHUPOBAHHOCTh YMEHHMW: TPOBOIUTH pPACYEThl 1O XUMHYCCKHM QopMmyiamM |
YpaBHEHHUSIM XMUMHYECKHX PEaKIUil C WCIONb30BaHUEM (HU3MUECKUX BeNWYMH (Macca, 00BEM
ra3oB, KOJHMYECTBO BEIIECTBA), XapPaKTEPHU3YIOMIMX BEMIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl MO HAXOXKJICHUI0O XUMHUYECKOW (hOpMysbl BelecTBa MO WM3BECTHBIM MAaCCOBBIM JIOJSIM
XUMHUYECKHX 3JIEMEHTOB, TPOIYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;



Cc(OPMHPOBAHHOCT YMEHUM: MPOTHO3UPOBATh, AHAIU3UPOBATh M OLEHHBATH C IMO3ULMH
HKOJIOTHYECKOM Oe30MacHOCTH TOCIEICTBUSI OBITOBOW W MPOU3BOJICTBEHHON JAEATEIBHOCTH
YeJIOBEeKa, CBS3aHHOM C MepepabOTKOW BEHIECTB, HCIIOJIb30BaTh IMOJYYCHHbIC 3HAHUS IS
HPUHATHS TPAMOTHBIX PEIIEHUH TPo6IeM B CUTYalUsIX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHHI: CaMOCTOATENbHO IMJIAHUPOBATH M IMPOBOJUTH XUMHUYECKHIL
AKCIEPUMEHT (IOIY4YEHHE U U3YUYEHHE CBOIMCTB OpPraHMYECKHUX BEIIECTB, KAUECTBEHHbIE PEAKIIUU
YTJIEBOIOPOAOB PA3INYHBIX KJIACCOB U KUCIOPOACOAEPKALUX OPraHUUECKUX BEILIECTB, PEILICHUE
9KCHEPUMEHTAJIbHBIX 33Jau 110 PacllO3HaABaHUIO OPraHMYECKUX BEIIECTB) ¢ COOIIOAEHUEM MTPaBHII
Oe3o0macHOro oOpallleHusi C BELIECTBAMU M JIAOOpPAaTOpHBIM 00OpYyJIOBaHUEM, (POPMYJINPOBATH
[eNlb  WCCIEAOBAaHUs, TPEACTABIATh B Pa3IUYHOM (QOpMe pe3ylabTaTbl IKCIEPHUMEHTA,
AQHAJIN3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTb YMEHUIA:

coOuro/1aTh MpaBUiIa JKOJOTHYECKU LEIecO00pa3HOro IMOBEIEHUS B ObITY U TPYAOBOM
JESTEIbHOCTH B LEJSIX COXPAHEHUS CBOErO 3/I0pOBbS, OKPYKAIOUIEH NPUPOJHOW cpenbl U
JIOCTUXKEHUS €€ yCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTb TOKCHYECKOTO ICHCTBMS Ha JXMBBIE OPraHU3MBbl ONPEIEIEHHBIX
OpPraHMYECKUX BEILECTB, NOHUMas cMblci nokazaress [1/1K;

QHAIN3UPOBATh  1€]1€CO00pa3sHOCTh  NPUMEHEHUS  OpraHMYeCKUX  BEUIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-TI0JIb3;

c(OPMHPOBAHHOCTh YMEHMH: OCYLIECTBIATH Il€JICHANPABICHHBIH IMOMCK XMMHUYECKOH
UHpOpPMALlMU B Pa3IUYHBIX MCTOYHUKAX (HaydyHas U y4deOHO-HayyHasl JUTeparypa, CpeicTBa
maccoBoil wuH(popmanuu, MHTEpHET W Apyrue), KPUTHYECKH aHAJIU3UPOBATH XUMHUYECKYIO
uH(popMaluio, epepadaTeiBaTh €€ M UCHOJB30BaTh B COOTBETCTBUM C IOCTaBJICHHON y4eOHOM
3aJadueil.

11 KUIIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaKaroT:

c(OpMUPOBAHHOCTh NPEJCTABICHUN: O MaTepUAIbHOM €AMHCTBE MHUpPA, 3aKOHOMEPHOCTAX
Y [T0O3HABAEMOCTH SBJICHUH IIPUPOJIBI, O MECTE U 3HAYEHUM XUMUHU B CUCTEME ECTECTBEHHBIX HAyK
U e€ poiaM B 0OecreueHUH YCTOHYMBOIO pa3BUTHs, B PELICHUMHM MNPOOJIEeM 3KOJIOTHYECKOi,
HHEPreTUYeCKOM M NUIIEeBOM Oe30MacHOCTH, B Pa3BUTUM MEAMILIMHBI, CO3JAHMM HOBBIX
MaTepuasos, HOBBIX  HMCTOYHMKOB  DJHEpIruH, B o0ecrie4yeHn  palMoHaIbHOIO
IPUPOONOIb30BaHUsA, B OPMHUPOBAHUU MUPOBO33PEHUS U OOIIEH KyJIbTYpbl UEJIOBEKa, a TaKXkKe
HKOJIOTUYECKU OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 310POBBIO M PUPOJTHON CPeAe;

BIIQJICHUE CUCTEMOM XUMHUYECKHX 3HAHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJIATAOIINE
MOHSTUS — XUMUYECKUI IEMEHT, aTOM, [P0 aTOMa, U30TOIIbI, JJIEKTPOHHAsE 000J104YKa aToMa, S-,
p-, d-aToMHBIE OpOUTAH, OCHOBHOE M BO30YXIEHHOE COCTOSIHUS aTOMa, THOPHIM3AIINS aTOMHBIX
opbutanel, WMOH, MOJIEKyJa, BaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEMEHb OKUCICHUS,
XUMHYECKasi CBSI3b (KOBaJIeHTHasl, MOHHAs, MeTajindyecKasi, BOJOPOJHas), KpHUCTalIndecKas
peméTka, XUMUYecKasi peaklus, pacTBOP, JIEKTPOJIUTHI, HEIIEKTPOIUTHI, AJIEKTPOIUTHUYECKAs
JYCCOLIMAIUs, CTENEHb JUCCOLMAIMK, BOJOPOAHBIN MOKa3aTellb, OKUCIUTENb, BOCCTAHOBUTEID,
TEIIOBOH 3((eKT XUMUYECKOHM pEeaKlMu, CKOPOCTh XHUMHYECKONH peakIMH, XUMHYECKOe
paBHOBECHE; TEOPHUH U 3aKOHBI (T€OpUs SJIEKTPOJUTHYECKON MCCOLMALINU, TEPUOTUYECKUI
3akoH /.M. MenneneeBa, 3aKk0OH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U MTPEBPALCHUS
SHEPrUM IPU XUMHUECKHUX PEAKIMIX, 3aKOH ITOCTOSHCTBA COCTABA BEILIECTB, 3aKOH JIEHCTBYIOIINX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XMMHUH, MUPOBO33PEHUYECKHUE 3HAHUS, JIEKAILUE B
OCHOBE IIOHUMaHMs IPUYUHHOCTH W CHCTEMHOCTH XUMHUYECKUX SBICHUN; COBPEMEHHBIE



MIPEACTABJICHNS O CTPOECHUHU BEUIECTBA HA ATOMHOM, MOHHO-MOJIEKYJISIPHOM M HAIMOJIEKYJISIPHOM
YPOBHSIX; MPEACTABICHUS O MEXaHU3Max XUMHUYECKUX peakiuil, TEePMOJUHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX NPOTEKaHUs, 0 XMMHUYECKOM pPaBHOBECHUM, pPacTBOpax M
JTUCIIEPCHBIX cHCTeMax; (PaKTOJOrMYecKHe CBEICHHS O CBOMCTBaX, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIIOJIb30BAHUM BAKHEHMIIUX HEOPraHWYECKUX BEHIECTB B OBITY M IPAKTHUYECKOMN
JESTEIIbHOCTH YeJIOBeKa, OOIINX HAYYHBIX MPUHIIMIIAX XUMUIECKOTO TPOU3BO/ICTRA;

c(hOpPMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEPHBIE MPU3HAKU TOHATUMN, YCTaHABINBATH
UX B3aUMOCBS3b, MCIOJB30BaTh COOTBETCTBYIOUIME MOHSATUS INPU ONHCAHUU HEOPTaHUYECKUX
BEILECTB U UX IPEBPALLECHHUI;

c(OpPMUPOBAHHOCTh YMEHHSI HCIOJb30BAaTh XUMHUYECKYI0 CHMBOJUKY JUISI COCTaBICHHS
dbopMysl BEIIECTB W YpPaBHEHWH XUMHUYECKHX pEaKIUH, CHUCTEMATHUYECKYI) HOMEHKIATYPY
(IUPAC) u TpuBHabHble Ha3BaHMsI OT/ICIbHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OINPEAETATh BAJICHTHOCTD U CTETIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCAMHEHUSX, BUJ XUMHUYECKON CBsA3M (KOBaJieHTHAs, WOHHAs, METaJUIMYecKas,
BOJIOPOJIHAS ), TUIT KPUCTAJUTMYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh yMEHHSI OOBSICHATH 3aBHUCHMOCTh CBOMCTB BEIIECTB OT BHJA
XUMHUYECKON CBSI3W M THMA KPUCTAJUIMUECKON PEImIETKH, OOMEHHBIH M JOHOPHO-aKIENTOPHBIN
MEXaHU3Mbl 00pa30BaHMs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHH: KJIACCU(PUIIMPOBATh: HEOPTaHMYECKHE BEIIECTBA IO UX
COCTaBy, XMMHUYECKHE peaKlUUy MO Pa3IMYHBIM MpHU3HAKaM (YHCIY U COCTaBy pearupyromux
BEIIECTB, TEIUIOBOMY J(G(dEKTy peakiuu, U3MEHEHUIO CTEeNeHEeW OKHUCICHUS DIIEMEHTOB,
00paTUMOCTH, YYacCTHIO KaTajlh3aTopa W JPYTUE€); CAMOCTOSITEIIbHO BBHIOMpPATh OCHOBAaHUSA U
KPUTEPUU JJI KIaCCU(PUKAIINHI U3yIaeMbIX BEIIECTB U XUMHUYECKUX PEAKITH;

c(OpMHUPOBAHHOCTh YMEHHS pacKpbIBaTh CMBICH Mepuoandeckoro 3akona J[. W.
MenneneeBa W JAEMOHCTPUPOBATH €0  CHUCTEMATH3UPYIOLIYIO, OOBICHUTENBHYI) H
MPOTHOCTUYECKYIO (DYHKIINH,

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh AEKTPOHHOE CTPOCHUE aTOMOB U HMOHOB
XMMHMYECKUX DJIEMEHTOB II€pBOrO—4eTBEPTOro mnepuonos llepmoamueckonn cucremsr JI.M.
MenpeneeBa, UCNONb3Yysl MOHATHUS «IHEPIETHUECKUE YPOBHU», «IHEPre€THUECKUE MOTYPOBHH,
«S-, p-, d-aTOMHBIEC OpOUTANY», KOCHOBHOE M BO30YKIAEHHOE SHEPIETUYECKHE COCTOSIHHUS aTOMay;
OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMUMHUYECKUX DJIEMEHTOB M MX COCIUHEHUM IO
nepuoaam u rpynnam Ilepuoanueckoit cuctemsl JI. . MenneneeBa, BaJeHTHbIE BO3MOKHOCTH
ATOMOB DJIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHUM: XapaKTepU30BaTh (OMKCHIBATh) 00IIMEe XMMHUECKHUE CBOMCTBA
BEIIIECTB PA3JMYHBIX KJIACCOB, TOJITBEPXIATh CYIIECTBOBAHWE TEHETHUYECKOW CBS3U MEXKIY
HEOPraHWYECKUMH BEIIECTBAMH C TOMOIIBI0O YPAaBHEHH COOTBETCTBYIOUIUX XHUMHUYECKUX
peaxkLuii;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPHIBATH CYITHOCTH: OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peaKIHii TTOCPEJICTBOM COCTABJICHHS AJIIEKTPOHHOTO OajaHca ATHUX PEeaKIUil; peakinii HOHHOTO
oOMeHa TyTEM COCTaBIIEHUsI WX TMOJHBIX M COKPAIIEHHBIX HOHHBIX ypaBHEHUH; peakIuil
TUAPONN3A; peakiuii KoMIuleKcooOpa3oBaHUs (Ha MpHMepe THUAPOKCOKOMIUIEKCOB IIMHKA U
AITIOMHUHHS);

c(hOpMUPOBAHHOCTh YMEHHS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XHUMHUYECKUX
peakuuii ¢ y4€TOM HX DHEPreTUYECKUX XaApPAKTEPUCTUK, XapakTep H3MEHEHHS CKOPOCTHU
XUMHUYECKON peakIWH B 3aBHCHMOCTH OT Pa3IUYHBIX (DAKTOPOB, a TAKXKE XapaKTep CMEIICHUs
XUMHUYECKOTO PAaBHOBECHUSI MOJT BIUSHAEM BHEIIHUX Bo3nercTBui (mpuHiui Jle Hlatense);



Cc(OPMHPOBAHHOCTb YMEHHS XapaKTE€pPU30BaTh XMMUYECKHE PEAKIMHM, JISKAIIUE B OCHOBE
NPOMBIIIICHHOTO TIOJTYYEHHUS CEepHOW KHCIOThl, aMMHaka, oOOIIMe Hay4yHble MPUHIUITBI
XUMHYECKHX TPOU3BOACTB; I1e1eCOO0Pa3HOCTh MNPUMEHEHHS HEOPraHWYeCKHX BEIIECTB B
HPOMBIIIJICHHOCTH U B OBITY € TOUYKH 3PEHUS] COOTHOLIEHUS PUCK-I10JIb3a;

c(OPMHPOBAHHOCTb BJIAJICHUs CUCTEMOW 3HAHUH O METO/ax Hay4yHOIr'o MO3HAHUS SBJICHUH
IpUPOIBI — HAONIOICHHE, U3MEPEHNE, MOACTHPOBAHNE, SKCIIEPUMEHT (PeabHbI U MBICICHHBIH ),
UCTIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, yMEHHUS NPUMEHSITh OTH 3HAHUS  TIpH
9KCHEPUMEHTAJIbHOM HCCIEIOBAHUM BEIIECTB U NS OOBSICHEHUS XUMHUYECKUX SBIICHHMH,
UMEIOIUX MECTO B IPUPOJIE, TPAKTUUECKON AEATEIIbHOCTH YEI0BEKa U B IOBCEHEBHOM KU3HUY;

c(OPMHPOBAHHOCTh YMEHUS BBISABISATH B3aUMOCBS3b XMMHUUYECKHX 3HAHUHM C MOHATUSAMH H
NPEJCTAaBICHUAMU JPYTUX ECTECTBEHHO-HAYYHBIX MPEIMETOB [uig 0ojiee  OCO3HAHHOTO
NOHUMAaHMs MaTepUAIbLHOIO €IMHCTBA MUDA;

c(OPMHPOBAHHOCTb YMEHHS MIPOBOJIUTH PACUEThI: C UCIOJIB30BAHUEM MOHATUI «MaccoBas
JIOJIs BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHIICHTPALIMSDY; MACChl BEIIECTBA WM 00BbEMa ra3a 1mo
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O0BbEMY OIHOTO M3 YYaCTBYIOIIUX B pPEaKIUU
BEILIECTB; TEMJIOBOT0 3(hexra peakunu; 3Ha4eHUs1 BOJIOPOIHOTO MTOKAa3aTeNsl paCTBOPOB KUCIIOT U
mejao4ed ¢ M3BECTHOM CTENEeHbI0 JAUCCOLMalMM; Macchl (00bEMa, KOIMYEeCTBa BEIIECTBA)
NPOJIyKTa PEaKLUH, €CIU OJHO M3 MCXOTHBIX BEIIECTB JIaHO B BUJE PACTBOPA C ONpPEACIEHHOMN
MaccoOBOH J10Jiell paCTBOPEHHOIO BEILLECTBA WIIM JIaHO B M30BITKE (MMEET MPUMECH); JI0JIU BBIXOJa
IPOAYKTa peakiu; 0ObEMHBIX OTHOLLICHUH I'a30B;

c(OPMHPOBAHHOCTh YMEHHIl: CaMOCTOATENBHO IJIAHUPOBAaTh M MPOBOJIUTH XUMHUYECKHM
OKCIIEPUMEHT (TIPOBEJICHHE PEAKIM MOHHOTO OOMEHa, MOATBEPKACHNE KAaYeCTBEHHOTO COCTaBa
HEOPTraHMYECKUX BEIIECTB, OINPEECIIEHNE CPENlbl PACTBOPOB BEIIECTB C IMOMOIIBI0 HHIUKATOPOB,
U3yYyeHHe BIMSHUA pa3IM4YHBIX (PAKTOPOB HAa CKOPOCTh XHMHUYECKOM peakliH, pelieHue
HKCIEPUMEHTANbHBIX 337au Mo TeMaMm «Metamib» u «HeMmeTtamuiby) ¢ COONIOEHUEM IMPaBUI
Oe3omacHoro oOpallleHusi ¢ BellecTBaMH M JIabopaTOpHBIM 000pyAOBaHUEM, (HOPMYIHPOBATH
[eNb  WCCIEJOBAaHUS, TPEACTABIATh B PasIUYHOM (QOpMe pe3yiabTaTbl IKCIIEPHUMEHTA,
aHaAJM3UPOBATh U OLIEHUBATh UX JJOCTOBEPHOCTb;

c(OpPMHPOBAHHOCTh YMEHHI: COOJII0aTh MpaBUiIa MOJIb30BAHUS XUMHUYECKON MOCYJIOU U
nmabopaTOpHBIM 000PYI0BaHUEM, OOpAIIEHHsI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMH TIO
BBITTOJIHEHHUIO JTAOOPATOPHBIX XMMUYECKHX OMBITOB, YKOJOTHYECKH II€TIECO00Pa3HOTO MOBEICHUS
B OBITY U TpPYAOBOW JEATENbHOCTH B LEJISIX COXPAHEHMUS CBOETO 3/10pOBbS, OKpYXKarolei
OPUPOJHON cpeabl M JOCTHXKEHHS e€ YCTOMYMBOrO pa3BUTHs, OCO3HaBaTh ONACHOCTh
TOKCHYECKOTO JICHCTBHSI Ha JKMBBIC OpPTaHM3MBI OINPENCIEHHBIX HEOPraHWYECKHUX BEIIECTB,
noHumasi cMbica nokaszarens [TJIK;

c(OPMHPOBAHHOCTh YMEHM: OCYLIECTBJIATH II€JICHANPABICHHBIH MOUCK XUMHYECKOU
uHpOpPMALlMK B Pa3IUYHBIX HCTOYHUKAX (Hay4yHas M y4yeOHO-Hay4yHas JUTeparypa, CpeacTBa
maccoBoii wH(popmaru, MHTEpHET W Apyrue), KPUTHYECKH AaHAJIM3HPOBATH XWMHYECKYIO
uH(popMalrio, nepepadaTeiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBHM C IMOCTaBICHHOW y4eOHOM
3aJa4eil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (ungposbie)
Kourpoububie = IIpakTuyeckue
n/n NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pasnea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMUM
IIpenmer oprannueckoit xumuu. Teopust

1.1 CTPOEHUS OpPraHUYECKUX coequueHnii A. M 8 bubnmorexa LOK

' P P o https://m.edso0.ru/7f41837c

byrtneposa

Wroro mo pazneny 8

Paznea 2. Yraesogopoasbl
21 [IpenenbHbIe yIiIeBOAOPOALI — AJKAHBI, 5 bubnnoreka [JOK

' HAKJIOAIKAHBI https://m.edsoo.ru/7f41837c
99 HenpenenbHbie yriaeBoaopoOIbl: aJKeHbI, 14 1 bubnuorexa [JOK

' aJIKaIMEHb], ATKUHbI https://m.edso00.ru/7f41837c
2.3 ApomaTH4ecKue yriaeBog0pOo/ bl (apeHbI) 8
94 [IprupoaHbIe ICTOYHUKH YTIIEBOAOPOIOB U 4 bu6mmorekxa [IOK

' UX nepepadboTka https://m.edso0.ru/7f41837c
2.5 ["anoreHnpon3BOHEIE YTIIEBOIOPOIOB 4 1

Hroro mo pazneny 35

Pasznea 3. Kucaopoacoaepxamue opranHuyecKkue coe{uHeHus
3.1 Cruptel. deron 11 1 bubmuorexa [JOK
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

KapOoHunbpHBIC COCTMHEHUS: aTbACTUIBI U

bu6mmoreka [IOK

3.2 . Kap6 .C 21
keToHbl. KapOoHOBBIE KUCTOTHI. CII0KHBIC httos://m.edsoo.ru/7f41837¢
a¢upsl. XKupsi
bubmuorexa [JOK
33 YTICBOZEL o https://m.eds00.ru/7f41837c
Uroro no pazneny 41
Pasnen 4. AzoTconepxaime opraHudeckne coeIMHeHus1
bu6mmoreka [IOK
4.1 AMUHBI. AMHMHOKHCIIOTHI. beaku 12 httos://m.edsoo.ru/7f41837¢
Hroro no pazneny 12
Paspen 5. BeicokomMoJieKy A pHbIe COeIUHEHUS
5.1 BricokoMoieKyIsipHbIe COCTMHECHUS 6 bubmorexa [JOK
' YA A https://m.eds00.ru/7f41837¢
Wroro mo pazneny 6
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102
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11 KJIACC

KoumnuectBo yacos DJIEeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM
Ne n/n Kontpoabnbie | Ilpaktnueckne  (UH(pOBbIE)
NPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcbl
Tema 1. HeMeTaJJIBI M UX COeIMHEHUS
Crpoenue atoma. [lepuoandeckuit 3aKoH U
[Tepuoanueckasi cucteMa XUMHUYECKUX Eub 10K
HOINOTEKA
1.1 aneMmenToB /. 1. Meuneneesa. Ctpoenue 43 3 3
A A P https://m.edsoo.ru/7f41a636
BelecTBa. MHOrooOpasue BeniecTs.
XUMUYECKUE PEaKInu.
Hroro 43
Tema 2. MeTaJIbl H UX COeANHEHUS
bu6mmoreka [JOK
2.1 Merasuist 22 1 2
https://m.edsoo.ru/7f41a636
Hroro 22
Tema 3. OcHOBBI Gpu3NYECKON XUMHH
bubmuorexa [JOK
3.1 Metoabl TO3HAHUS B XUMUH. XUMHUA U KU3Hb 20 1 1
a https://m.edsoo.ru/7f41a636
Uroro 20
bu6mmorekxa [IOK
Tema 4. XumMudeckoe Npou3BoICTBO 8
P A https://m.edsoo.ru/7f41a636
bubmuorexa [JOK
Tema 5. XuMus B noBceHEBHOM KHU3HHU 9 1
" https://m.edsoo.ru/7f41a636
HUroro 17
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 6



https://m.edsoo.ru/7f41a636
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YYEBHO-METO/JUYECKOE OBECIIEYUEHME OBPA30BATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

® Xumus. Epemun B.B., Ky3smenko H.E., /Ipo3gos B.B. (nox penakuwmeit Jlynuna B.B.) OOO
«Ipoda» AO «M3aatenbctBo «IIpocBemenue».Yrimyonénnoe ndyuenue. 10 kiace

® Xumus. Epemun B.B., Ky3smenko H.E., [Ipo3nos B.B. (non pegakuueit Jlynuna B.B.) OOO
«JIpoda» AO «M3natenbctBo «IIpocBemenuey. Yrinyonéanoe nyuenue. 11 kimace

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

® Epemun B.B. Xumus. YraoyOonéunsiii ypoenb. 10 kimacc: yue®. mis oOmeoOpaszoBart.
opranuzanuii: yriyon. yposeub / B.B. Epemun, H.E. Ky3pmenko, B.U. Tepenun. — 2-e uza. — M.:
[Ipoceemenue, 2019. — 449 c.

® Epemun B.B. Xumusa. Yrnyonéuusiii ypoenb. 11 kiacc: yue0. mist oOuieoOpas3oBar.
opranu3zanmii: yrayou. yposens / B.B. Epemun, H.E. Ky3smenko, B.W. Tepenun. — 2-e uza. — M.:
[Ipocsemenue, 2019. — 480 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HHTEPHET

® «Enunas xomekius udpoBbIX 00pazoBaTenbHBIX pecypcoBy», URL: http://school-
collection.edu.ru

® ['ocynapctBeHHas oOpa3oBarenbHas marhpopma «Poccuiickas AIeKTPOHHAS MIKOIay. Pexum
noctyna: https://resh.edu.ru/.

® @oHj pa3BUTHS JIETCKOrO HaydyHOro TBopuecTBa «Jletn W Hayka». Pexum pocryna:
https://new.childrenscience.ru/courses/.

® Ounnaita-mkona «®oxcdopa». Pexxum nocryna: https://foxford.ru/wiki/.

® (O6pasoBatenbHast miardopma «Yuu.py». Pexxum moctyma: https://uchi.ru/.

® buGmuoreka IluppoBoro 00pa3oBaTenbHOrO  KOHTEHTa. Akaaemusi  00pa3oBaHHs
MunucrepctBa mpocBenienus Poccuiickoit ®enmepanmu. Pexxum  goctyma:  https://academy-
content.apkpro.ru/ru.
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