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MNOACHUTEJIBHASA 3AIINCKA

Paboyas nmporpamMMa o XMMUH Ha YpOBHE CpeHEro 001iero o0pa3oBaHus pazpadoraHa Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii
®enepanuny, TpeOOBaHUH K pe3yabTaTaM 0CBOEHUs (eiepanbHO 00pa30BaTEIbHOM IPOTrpaMMBbl
cpennero  obmiero  oOpazoBanus(POIl  COO), mnpencraBieHHbIX B DenepalibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenojgaBaHus
yuebHOro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaM3yIonMX OCHOBHBIE 00pa3oBaTeNbHbIE MPOrpaMMbl, U OCHOBHBIX MOJIOKeHUH «CTpaTeruu
pasBuTHusl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO M3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTro o0pa3oBanusa yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peanuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Yy4YEeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATEIBHYI0O U OOUIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEO0OXOIUMYIO JUIsl aJalTalliK UX K OBICTPO MEHSIOIIKMCS YCIOBUSM JKU3HU B COLILYME, a TaKkKe
JUTSL TIPOJIOJDKEHUSI O0y4YeHUsl B OpraHu3alusax MnpodeccrnoHanibHOr0 00pa30BaHUs, B KOTOPBIX
XUMHUS SBISIETCS OJHON M3 IPUOPUTETHBIX AUCHHUTUIMH.

B nporpaMmMe no XuMMuUM Ha3Hau€HUE IMpeAMETa «XUMHUS» IMOJy4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nosoxenusmu Pr'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKAHMsI, Pe3yIbTaTOB 00yUeHHs U TpeOOBaHHUI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAECTETLCTBOM TOMY SIBJISIOTCS CIEAYIOIIUE BBHIMOJIHSIEMbIC
IPOrPaMMOM 110 XUMHUHU (YHKITUH:

e uyHPOPMALIMOHHO-METOIMUECKas, pealn3alus KOTOpoi obecreynBaeT MOJydeHHe
IPEJICTaBICHUs O LESAX, COJEp)KaHUHU, oOlieil cTpaTternu oO0y4eHMsl, BOCIIUTAHUS U
pa3BUTHS OOyYalOUIMXCA CPEACTBAMM MpPEIMeTa, U3y4aeMOro B paMKax KOHKPETHOTO
npodus;

® OpraHu3allMOHHO-IUIAHUPYIOLIAs, KOTOpasi ~ IpelycMaTpuBaeT  OIpejeeHHeE:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KAYeCTBEHHBIX €ro XapaKTepUCTHK; IOAXOA0B K
(OpMUPOBAHUIO COAEPKATEILHON OCHOBBI KOHTPOJISI U OIEHKH OOpa30BaTEIbHBIX
JOCTIDKEHUI o0ydaromuxcss B paMKax HTOrOBOM arrectauuu B (opMe €IuHOTro
roCyIapCTBEHHOTO YK3aMEHa 110 XUMUHU.

[Iporpamma i1t yriiyOJIE€HHOTO U3yUYE€HUSI XUMUH:

e yCTaHABJIMBAaeT MHBApUAHTHOE MPEIMETHOE CO/EpIKaHUe, 00sS3aTeNbHOE ISl N3yUCHUS
B paMKax  OTAENbHBIX  MOpodumiel, NpeaycMaTpUBaeT  pacOpeleleHne U
CTPYKTYpUPOBAaHHE €ro IO KjIaccaM, OCHOBHBIM COJEpPKaTeNIbHBIM JIMHUSAM/pa3ienam
Kypca;

e 1aéT MpUMEPHOE pachpe/esieHne Y4eOHOTO BpeMEeHHU, pEeKOMEHAYEMOTO ISl U3YYEeHUS
OTJICTbHBIX TEM,;

e [peasiaraeT NPUMEPHYIO MTOCIIE0BATEIbHOCTD U3yUeHHs yueOHOTro MaTepuasa ¢ yuéTom
JIOTMKH [TOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3EH;

e aéT METOAMYECKYI0 HHTEpIpeTaluio Lejaell W 3a7ady M3ydyeHUs IMpeaMeTa Ha
yrIIyOnEéHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX HPUOPUTETOB B CHUCTEME CPEIHETO
oOuiero oOpa3oBaHUs, COAEPKATEIBHON XapaKTEPUCTUKH TUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro 00Iero oOpa3oBaHUS
(IMYHOCTHBIX, METANPEAMETHBIX, PEAMETHBIX), a TAaKXKe C YYETOM OCHOBHBIX BHJIOB



y4eOHO-TIO3HABATENbHBIX JIEHCTBUN OOy4aromierocss IO OCBOEHHUIO COJEp)KaHUA
npeaMera.

ITo BceM Ha3BaHHBIM MO3ULMAM B IIPOrpaMMe 10 XMMHH IIPEyCMOTPEHA IPEEMCTBEHHOCTD
¢ o0yyeHreM XMMHUH Ha YPOBHE OCHOBHOTO 00111ero o0pa3oBaHusl. 3a mpeiejaMu YCTaHOBICHHON
IPOrpaMMOM MO XUMHH 00s3aTENIbHON (MHBapUAHTHOW) COCTaBJISIONICH coiepxaHus y4eOHOTO
npeamera «XUMHUs» OCTaéTcsi BO3MOXKHOCTh BHIOOpA €ro BapuaTUBHON COCTAaBIIAIONICH, KOTOpast
JIOJKHA OMPEIEIIATHCS B COOTBETCTBUM C HAIIPABICHUEM KOHKPETHOTO Mpoduist oOydeHus.

B cootBerctBuuM ¢ koHuenrtyaibHbIMH TOJOXeHUAMH PI'OC COO o HazHaueHUH
peaMeToB 0a30BOro M yriay0aEHHOTO ypoBHEH B cucTemMe auddepeHIIMPOBaHHOTO 00yYeHHS Ha
YPOBHE Cpe/iHero o01iero o0pa3oBaHus XUMUS Ha YPOBHE YIITyOJEHHOTO U3YYEHUs HAPaBJICH Ha
pean3alnio MPEEMCTBEHHOCTH C MTOCJIEAYIOIMM 3TAIOM MOJIYyYEHUSI XUMUYECKOr0 00pa3oBaHus
B paMKaX M3y4€HUs CIELHAJIbHBIX €CTECTBEHHO-HAYYHbIX U XUMUYECKUX JAUCLUUILUIMH B By3aX U
OpraHu3aIysaX cperHero nmpodeccuoHaabHOro 00pazoBanus. B 3Tol cBs3M M3ydeHHE mpeaMeTa
«XUMHUS» OPUEHTHUPOBAHO IPEUMYILIECTBEHHO Ha PACUIMPEHUE U YIIyOJIeHUEe TEOPETUUECKON U
NPAaKTUYECKOH MOJATOTOBKH OOYYaIOUIMXCS, BRIOPABIIMX ONPEACIEHHBINH MPpoduiIb 00ydeHus, B
TOM 4YHCIE C TMEPCIEeKTHBOM TMOCIEIYIOMIEero MOIYyYeHHs] XUMHYECKOTo oOpa3oBaHUS B
opranuzanusax npodeccuonanpsHoro oopazosanusi. Hapsay c stum, B cBere Tpedoanuii @I'OC
COO x mIaHHpYeMBIM pe3ylbTaTaM OCBOCHUS (enepaabHOH 00pa30BaTENbHONW MPOrpaMMbI
cpeanero oOmiero o0Opa3oBaHMs H3ydeHHE MpenMeTa «XHMHS» OPHEHTHPOBAHO TAaKXKe Ha
peleHre 3a/1a4 BOCIUTAHUS U COIIMAILHOTO Pa3BUTHUS 00y4arOImUXCs, Ha (GOPMUPOBAHKE Yy HUX
OOIIEMHTEIUICKTYaIbHBIX YMEHUHN, YMEHHUH palloHaIu3aui y4eOHOro TpyJaa u 0000IEHHBIX
CIO0CO0O0B JEATENILHOCTH, UMEIOLINX MEXIUCUUIUIMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocraBmsitomiuMu  nipeMeTa «XUMHUS» HAa YPOBHE YIIyOJEHHOIO M3y4YEHHS SIBISIOTCS
yriiyonéHHuble Kypebl — «Opranudeckass XuMus» U «OOmas U Heopranudeckas xumus». [lpu
OTIpe/IeIeHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aldy COJEpKaHUs ATUX KYpCcOB B
porpaMMme Mo XUMHHU 3a OCHOBY NpuHATH nonoxeHuss @PI'OC COO o paznuuusx 06a30BOro u
yrayO0nE€HHOTO YPOBHEH U3yUEHHUS PEAMETA.

OcHoBy cozaepxaHusi KypcoB «OpraHundeckas xumus» u «OOmass ¥ HeopraHudeckas
XUMHS» COCTABISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4Y€HUs IpeAMeTa. DTa CHCTeMa 3HAaHUU IOJIydaeT OMNPEesIEHHOE TEOPETHUECKOe
JOTIONIHEHHE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTh  CYIIECTBEHHO  OOJbIIMHA  00BEM
¢akTonornueckoro marepuaia. Tak, Ha yriayOn€HHOM YypOBHE M3Yy4eHUs MpeaMeTa oOecreueHa
BO3MOXHOCTh 3HAYUTEIHHOIO YyBEIMUYEHHs 00bEMa 3HAaHUH O XHMMHUYECKHX DJIEMEHTaxX U
CBOICTBaX UX COEIMHEHUN Ha OCHOBE PACIIMPEHUS U YIriyOJeHHs NMpeACTaBIECHUN O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U W 3aKOHOMEPHOCTSIX MPOTEKaHMS peaklUid, pacCMaTpUBAEMbIX C
TOYKH 3pEHUS XUMUYECKON KUHETUKU U TEPMOJMHAMUKHU. V3yueHne nepruoauueckoro 3akoHa u
[lepuonuueckoil  cucTeMbl ~XUMHUYECKHMX  DJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEACTABIECHUSIX O CTPOEHUH aToMa. XUMHUYECKas CBsI3b OOBACHSETCS C
TOYKH 3pEHUS DHEPTeTUYECKUX U3MEHEHUH Mpu e€ 00pa30BaHUM U PA3PYILIECHUH, a TAKKE C TOUKU
3peHHst MexaHu3MoB e€ oOpa3oBaHus. M3yueHne TUIIOB peakuuii JONOJIHsEeTCs (POPMUPOBAHHEM
IpeCTaBICHUN 00 3IIMEKTPOXMMUYECKHX IPOLECcax U DIEKTPOJIM3€ pacIylaBOB U pPacTBOPOB
BellecTB. B Kypce OpraHMyeckoil XMMHMU TPU PACCMOTPEHHUU PEAKIMOHHON CIOCOOHOCTH
COCTMHEHUH yJemnsieTcss 0co00e BHUMaHUE BOMPOcaM 00 AJIEKTPOHHBIX A (deKTax, O B3aUMHOM
BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHil.

Ocoboe 3HaYeHHne UMeEeT TO, YTO Ha COJepXKAaHHWE KYPCOB XMUMHHU YTIyOJIEHHOTO YpOBHS
M3YYEHHUS 1715 KJIACCOB OMpeAenaEHHOro npodus (M1aBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep



JIOTIOJIHEHUH K 00IIel crucTeMe MPeIMETHBIX 3HaHUI) OKa3bIBAIOT BIMSHUE CMEKHBIE ITPEIMETHI.
Tak, HanpuMep, B COAEPIKaHUM MTPEIMETa ISl KIACCOB XMMHKO-(U3NIECKOTO Mpoduist 60bIoe
3HaYeHue OynyT HMMETh 3JIeMEHTHl y4eOHOro marepuana mo obmeidl xumuu. llpu u3ydenun
IpeaMeTa B JaHHOM Cllydae akLEeHT OyZeT cleslaH Ha OOLIHOCTb METOA0B M03HAHMs, OOLIHOCTh
3aKOHOB ¥ TEOPHH B XUMHHU U B (PU3UKE: aTOMHO-MOJIEKYJIApHAst TeOpUs (MOJIEKYJIApHAst TEOpUS B
¢u3uKe), 3aKOHBI COXPAHEHUS MacChl M JHEPrUH, 3aKOHbI TEPMOAMHAMHKH, DSJIEKTPOJIN3a,
IIPEICTABIICHNS O CTPOCHMHU BEILECTB U IPYToO€.

B 10 ke Bpems B cozepkaHUM MpeaMeTa A KJIacCOB XMMHUKO-OMOJIOTHYECKOro mpoduis
OonblMi yaenabHbIN Bec OyaeT UMeTh OpraHuuyeckas XuMus. B 3Tom ciydae mpenocraBisieTcs
BO3MOXHOCTB /17151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHu3alny KIETKH KaK
OMOJOTMYECKONH CHUCTEMBI, B COCTaB KOTOPOW BXOZST, K IPUMEPY, TaKU€ CTPYKTYpHbIE
KOMIIOHEHTBI, KaK JIMMHU/bI, OCNKH, YIJIeBOAbI, HYKJIEHMHOBBbIE KHCIOTHI M Apyrue. IIpu stom
3HAaHUSA O COCTAaBE€ M CBOWMCTBAx IPEICTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CILy’KaT OCHOBOM JIJIsl U3YYEHUs CYLIHOCTU IIPOLECCOB (POTOCUHTE3A, AbIXaHUSI, TUIIEBAPEHHUS.

B mane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX
METOJI0B IIO3HAHMS U OIbITA IPAKTUYECKOTO IPUMEHEHNUS HayYHbIX 3HAaHUM U3ydEeHUE IIpeaMeTa
«XuMmus» Ha YriyOJEHHOM YypOBHE OCHOBAHO HA MEXKIPEAMETHBIX CBA3AX C Y4eOHBIMHU
npeaMeTaMy, BXOSIIMMHU B COCTaB MPEIMETHBIX o0nacTeil «EcTecTBeHHO-HAyYHBIE TIPEAMETHI»,
«MaremaTtuka u uHpopMaTHKa» u «Pycckuil A3bIK U IUTEPATYpay.

[Tpyu m3yuenun yuyeOHOro mnpenmera «XHUMHUS» Ha YIIyOJIEHHOM ypOBHE TaKXke, Kak Ha
YpPOBHE OCHOBHOTO M cpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeid
NEPBOCTENIEHHOW 3HAYMMOCTH SIBisieTcd (OPMHUPOBAHME OCHOB HAyKM XUMHM Kak 00J1acTU
COBPEMEHHOIO €CTECTBO3HAHUSA, IPAKTUYECKOM JEATEIBHOCTH YEJIOBEKA MW OJHOTO W3
KOMIIOHEHTOB MUPOBOW KYJIbTypbl. Pemienue 3Toi 3agaun Ha yriyOJIEHHOM YpPOBHE H3Yy4eHUs
IIpeIMeTa MpeArnoaraeT peaau3aluio TakuX Lelel, Kak:

e (opMupoBaHME NPEACTABICHUI: O MaTepUAIbHOM €MHCTBE MUPA, 3aKOHOMEPHOCTAX U
[I03HABAEMOCTH SIBJICHUM ITPUPOJBI, O MECTE XUMHUHU B CUCTEME ECTECTBEHHBIX HAYK U €€
BeJylleil posin B 00eCreueHUH YCTOWYMBOTO pPa3BUTHS 4YEJIOBEUECTBA: B PEIICHUU
po0JieM SKOJIOTMYECKOM, SHEPreTUYecKod W MUIIEBOM OE30MacHOCTH, B Pa3BUTUHU
MEIUIUHBI, CO3/JaHIMH HOBBIX MaTe€pHajIOB, HOBBIX HCTOUHHKOB 3HEPTUH, B 00eCTI€YeHUU
palMOHATIBHOTO MPHUPOJIONONIB30BaHuUs, B (POPMUPOBAHUU MHUPOBO33pPEHUS M OOLIeH
KYJIbTYpbl 4eJIOBEKa, a TAaKK€ SKOJOTMYECKHM OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOU CpELE;

® OCBOCGHHME CHUCTEMBl 3HAHUM, JIEXKAIIMX B OCHOBE XHMHMYECKOW COCTABIISIOLIEH
€CTECTBEHHO-HAYYHON KapTHHBI MHUpa: (yHIaMEHTAIbHBIX TOHITUH, 3aKOHOB U TEOPUI
XUMHH, COBPEMEHHBIX NPEJCTABICHUNH O CTPOEHUM BEIECTBA HA Pa3HbIX YPOBHSX —
aTOMHOM, HOHHO-MOJIEKYJIIPHOM, HAJIMOJIEKYJSIPHOM, O TEPMOAUHAMMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMUYECKHX PEAKIHi, 0 XUMHUYECKOM
paBHOBECHM, PAacTBOpax M AMCIEPCHBIX CHUCTEMaX, 00 OOIMIMX Hay4uHBIX NMPUHIUIAX
XUMHYECKOTO TPOU3BO/JICTBA;

e (QopmupoBaHue y 0OyYarOImIMXCS OCO3HAHHOTO IIOHMMaHHUS BOCTPEOOBAHHOCTU
CHUCTEMHBIX XMMHUYECKMX 3HAaHUU Ui OOBACHEHMs KJIIOYEBBIX MJIEH U mpobiem
COBPEMEHHOM XUMHH, I OOBACHEHHMsS M IPOTHO3MPOBAHUS SIBICHUH, HMMEIOLINX
€CTECTBEHHO-HAYYHYIO IPHUPOJY; I'PaMOTHOIO peEIIeHUs MpodsieM, CBA3aHHBIX C
XUMUEH, IIPOTHO3MPOBAHHUs, AaHAJIM3a W OLEHKU C IMO3ULHUH 3KOJIOTMYECKOU



0e30MacHOCTH TOCJICICTBUIM OBITOBON M MPOW3BOJICTBEHHOM JESTEIIBHOCTH YETIOBEKA,
CBSI3aHHOM ¢ XUMHUYECKUM IPOU3BOACTBOM, HCIIOJIb30BAHNUEM U I1€PEPAOOTKOM BELLIECTB,;
yriyOJieHHe TIPEACTABICHUH O HaydyHbIX METOAaX IT03HAHMs, HEOOXOAUMBIX IS
nproOpeTeHus] YMEHHI OpUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSI XMMUYECKUX
SIBJICHHH, UMEIOIIIMX MECTO B IIPUPOJIE, B MPAKTHUUECKON ACATEIHHOCTH 1 TIOBCETHEBHOM
JKU3HU.

B nnane peanusannu nepBooYepeHbIX BOCIUTATEIBHBIX U PA3BUBAIONINX (DYHKITHIA IIETOCTHON
CHCTEMBI Cpe/iHero o0miero o0pa3oBaHus MPU U3YUYEHUH IpeaMeTa «XUMUsA» Ha YriyOnEHHOM
YPOBHE 0COOYIO aKTYaJIbHOCTb IPUOOPETAIOT TaKUE LIeJU U 3aJjauH, KaK:

BOCIIUTaHHE YOEXKIEHHOCTH B TII03HABAEMOCTH SBJICHUI MPHUPOIBI, YBAKCHHS K
IIPOLIECCY TBOPYECTBA B O0JIACTH TEOPETHMYECKHX W MPHUKIAIHBIX HCCIEIOBAaHHUI B
XUMHUH, (GOPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU,

pa3BUTHE MOTHUBALMUA K OOYYEHUIO U MO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTAaHHIO Ha OCHOBE YCBOCHHS OOIIEUEIIOBEUECKUX [IEHHOCTEH;

pa3BUTHE TIO3HABATENbHBIX HWHTEPECOB, HHTEUIEKTYaJlbHBIX W TBOPYECKHUX
CrocoOHOCTEH 00yJarommxcsi, GOopMUpPOBAHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
€caMo0Opa3oBaHUI0O U HEMpPEephIBHOMY OOpa30BaHUIO KakK YCIOBHUIO YCIEIIHON
npodecCHOHaNbHOM U OOLIECTBEHHOW NEATEIbHOCTH, OTBETCTBEHHOIO OTHOLICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTHU B 3J0POBOM 00pa3e KU3HU;

dbopMUpOBaHHE YMEHHMI W HABBIKOB Pa3yMHOrO MPHUPOAOIOJIB30BAHUS, PA3BUTUE
HKOJIOTMYECKON  KyJIbTypbl,  NpPUOOpPETEHHE  ONbITa  OOLIECTBEHHO-TIOJIE3HOU
AKOJIOTMYECKOU JIEITEIHHOCTH.

OO0miee 4YUCIO YacoB, MPEIYCMOTPEHHBIX Il M3y4eHUS XUMHUHM Ha YriayOJeHHOM YpOBHE
cpenHero obmiero odpaszoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 ygaca (3 gaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOT000pa3uu
OpPraHWYECKUX COECIUHEHUII.

DNEKTPOHHOE CTPOEHHE aTroMma YIJepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aroma yriepoga. XUMUYeCKas CBSI3b B OPraHMYECKUX COETUHEHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriepona. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHON
cBs13H (OOMEHHBII U IOHOPHO-aKLENTOPHBIH). TUITBI TepeKpbIBaHUsI aTOMHBIX OpOUTasel, G- U -
cBsa3u. OpuHapHas, JBoWHAs W TpoilHas cBa3b. CrocoObl pa3pblBa CBA3€H B MOJIEKYJIax
oprannveckux BemecTs. [loHsTHE 0 CBOOOAHOM panuKaie, Hykjaeo(puie U dJIeKTpodue.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
IIPEJICTABICHUs] O CTPYKTYPE MOJIEKYJI. 3HAaUEHNUE TEOPUU CTPOEHUSI OPraHUYECKUX COEIUHEHUN.
Mornekynsipable U CTpYKTypHbIe (opmyiibl. CTpyKTypHble (GOpMYJbl pa3iIMYHBIX BHUIOB:
pa3BépHyTas, COKpall€HHas, cKenerHas. M3omepusa. Buuabl wu3omepum: CTpyKTypHas,
NPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3(P(EeKTbl B MONEKylnax OpraHWYeCKHX COCTUHEHUI
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKTsI).

[IpencraBnenue o kinaccudukanuu opranndeckux Bemiects. [lonsTue o GyHKIIMOHATHLHON
rpynne. 'omonorus. I'omonoruueckue paael. Cuctemarnueckas HOMEHKIIATypa OpraHUYecKUX
coenuuenuii (IUPAC) u TpuBHanbHbIC HA3BaHUS OTICIBHBIX MPEACTABHTEIICH.

OcobenHoctn W Kjmaccu(uKanus — OpraHMdeckux  peakuumi.  OKHCIUTENTbHO-
BOCCTAHOBUTENIBHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCrepUMEHTaJIbHbIE METOJIbl M3YYEHHUs BEIIECTB U UX INPEBpAIllCeHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaTepUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHME W  TOpPEHHeE),
KOHCTPYMPOBaHUE MOJEIJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Ankanbl. 'oMonorudeckuii psii aakaHoB, oOmiast ¢popMmysa, HOMEHKJIATypa U U30MEpHs.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYN alKaHOB, SP -THOPHIM3AINSA aTOMHBIX
opburaneit yriepoja, 6-cBs3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XVMHYEeCKHEe CBOWCTBA aJIKaHOB: PEaKLUU 3aMEIIeHUs], N30MEPHU3ALUH, JEerUIPUPOBaHUS,
HUKIU3aluy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3Me peakIuil
paZiuKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl ojydeHns U IPUMEHEHUE aJTKaHOB.

[uxnoankanel. O0mas GpopmMyna, HOMEHKIAaTypa U u3oMepusi. OCOOEHHOCTH CTPOEHUS U
XUMHYECKMX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocoObl MOMyYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Anxensl. ['oMonoruueckuii psj ankeHoB, o0mias Gopmyina, HOMEHKIATYpa. DJIEeKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHME MOJEKYl AalKeHOB, SP’-TMOpHAM3aIMs aTOMHEIX opOuTaneii
yriaepoaa, o- u m-cBsizu. CTpyKTypHas U reoMmeTpuieckas (Iuc-tpanc-) nzomepus. Gusnueckue
CBOMCTBAa QJIKEHOB. XHUMHUYECKHE CBOMCTBA: DPEAKLMM IIPUCOCIAMHEHMs, 3aMCIUCHHUS B (-
MIOJIOKEHUE TIPU JABOWHON CBS3M, NOJMMepHU3auuu U okucieHus. [IpaBmiio MapkoBHUKOBA.
KauecTBeHHble peakiyy Ha ABOWHYIO CBs3b. CIIOCOOBI MOY4YEeHUS U TPUMEHEHHUE aJIKeHOB.



Ankanuensl.  Kimaccudukauuss — ankaaueHoB  (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoeartule). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB CONMPSKEHHBIX
mueHoB, 1,2- u 1,4-npucoenunenue. [lommmepusanus conpsok€HHBIX aueHOB. CrocoObl
MOJIyYEHUS U PUMEHEHHE aJIKaJUeHOB.

Ankunbl. ["'oMonorudeckuil psii ankuHOB, oOmas Gopmyia, HOMEHKIATypa U U30MEpHsL.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOEANHEHUS, AUMEPU3alUU U TPUMepHU3alnu, okuciaeHus. KucinoTHele CBOMCTBa aJKHUHOB,
UMEIOLINX KOHIIEBYIO TPOWMHYIO CBsi3b. KauecTBEeHHBIE peakIMHM Ha TPOiHYIO CBsA3b. CrocoObI
MOJIYYSHUS! U IPUMEHEHUE AIIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30I1a.
Ou3nyecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMoJOrOB: PEaKIuu
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklMd IPUCOEAUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH3oia. [Ipeacrapnenue 06 OpUEeHTHUPYIOLEM AEHCTBUY 3aMECTUTEIIEN B
OCH30JILHOM KOJIbLIE Ha MpHUMepe AIKWIbHBIX PAIUKAIOB, KapOOKCHIBHOM, THAPOKCUIBHOM,
aMUHO- U HHUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XHMHUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepusanus cruposa. CrnocoObl MOTYYEHUs U IPUMEHEHUE apOMATUUYECKUX YIIIEBOIOPO/IOB.

[Mpuponnsiii ra3. [lomyraeie HedTsHBIE Ta3el. HedTs u e€ mpoucxoxaenue. KameHHbIH
yrojib ¥ OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku He(PTHU: MEeperoHka, KPEeKHHT
(TepMHUYECKH, KaTaTUTUYECKHi), pudopMuHr, nuponu3. [IpoaykTsl nepepaboTku HEPTH, UX
MIPUMEHEHUE B MPOMBIIIJICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOIOB.

ONEKTPOHHOE CTPOEHHUE TaJIOrEHIIPOM3BOAHBIX YIJIEBOJAOPONOB. Peaknuu 3amelieHus
rajoreHa Ha TUJPOKCOTPYMIy, HUTPOTPYIIY, IHAHOTPYNNy, aMHHOrpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHOUPTOBOrO pacTBopa Miénoud. BzaumonelicTBue
JUTaJIOTEHAIIKAHOB C MarHueéM M LMHKOM. [IoHsATHE O MEeTalIoOpraHMYecKUX COEAMHEHMSX.
Hcnonp30BaHre TallOTEHIIPOM3BOIHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHKE M TPU CHHTE3E
OpPraHUYECKHUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl M3y4YEHHsS] BEIIECTB M MX IMpEBpallleHud: H3y4YeHHe
(bu3HYECKUX CBOMCTB YIIIEBOAOPOOB (PaCTBOPUMOCTh), KAUECTBEHHBIX PEaKIUil YIIIEBOIOPOIOB
pa3IMYHBIX KJaccoB (oOeclBeunBaHHWE OPOMHON MM MOTHOM BOJBI, pacTBOpa MepMaHTaHaTa
KaJusi, B3aUMO/JICHCTBHUE alleTUIICHAa C aMMUAYHBIM pacTBOpOM okcuna cepedpa(l)), kauecTBeHHOE
oOHapyXeHHe YriiepoJa M BOAOpPOJa B OpPraHMYECKUX BEUIeCTBAaX, MOJyYEHUE HTHIIEHA U
U3YYEHUE €ro CBOWCTB, O3HaKomuieHue ¢ kosulekuusmu «Hedpte» u «Yromp», ¢ obpaznamu
IJIacTMacc, KayudykoB W  pPE3UHbI, MOJECIMPOBAHHE MOJIEKYJ  YIJIEBOAOPOJOB U
raJIOT€HIIPOU3BOIHBIX YIJIEBOJOPOJIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHUs.

[IpenenbHble OnHOATOMHBIE cHUpPTH. CTpoeHHE MOJeKysl (Ha MpUMepe MeTaHoja U
sTanona). ['omonmornyeckuit psia, obiias popmyna, H30MepUs, HOMEHKJIATypa U KIacCU(PUKAIIUS.
®u3nyeckue CBOWCTBA MpPEAENbHBIX OJHOATOMHBIX CHUPTOB. BOJOpOJHBIE CBSI3U MEXKIY
MOJIEKYJIaMH CUPTOB. XMMHUYECKHE CBOMCTBA: PEAKI[MH 3aMeIlleHus, IeTHIpaTallii, OKHCIEHUS,
B3aMMOJICHCTBHE C OPraHNYECKUMHU U HEOPraHUYECKUMU KucioTaMu. KauecTBeHHas peakius Ha
OJIHOATOMHBIE CHUPTHL. JleiicTBHE 3TaHONA W METaHOJNa Ha OpraHu3M uenoBeka. CrocoObl
MOJIYYeHUS] U IPUMEHEHUE OJTHOATOMHBIX CITUPTOB.



[Ipocteie ahupel, HOMEHKIIaTypa U u3oMmepus. OcOOeHHOCTH (PU3MUECKUX U XUMHUYECKUX
CBOJNCTB.

MHOroaroMHbI€ CIHUPTHI — 3TUJICHTVIMKOJb W TAUUEpUH. DU3HUECKHE U XUMHUYECKUE
CBOICTBa: peakluu 3aMEIICHUs, B3aUMOJACHCTBHE C OPraHUYECKMMH W HEOPTaHUYECKUMU
KHCIIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOAaTOMHbIe cHpThl. [IpeacraBienue o MexaHu3Me
peakuii HykJIeopMIbHOTO 3amenieHus. JlelicTBue Ha opraHu3Mm denoBeka. CrocoObl MoTydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢eHosa. KauecTBeHHbBIS
peakiuu Ha QeHon. TokcmdHOoCTh ¢eHona. CrocoObl TMoMydeHHs W NpUMEHeHHne (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHunbHble COETUHEHUS — aIbJErubl M KETOHbl. JJEKTPOHHOE CTPOCHUE
KapOOHUJIBHOU Tpymmbl. ['oMonoruyeckue psapl anbIerHJI0B M KETOHOB, oOmas ¢opmyina,
M30MEpUsl M HOMEHKJarypa. (PU3WYECKHE CBOWCTBA AJBJECTHUJIOB M KETOHOB. XHWMHYECKHE
CBOICTBa aNbJETHJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KaueCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

ORHOOCHOBHBIE TIpeaeNbHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. DuU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
npeeIbHBIX KAPOOHOBBIX KUCIOT. BogmopoaHbIe CBsI3U MEXKIy MOJIEKYJIaMU KapOOHOBBIX KHCIIOT.
XUMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peakiusi 3TepuUKALNU, PEaKIUU C y4acTHEM
YIII€BOJOPOAHOTO panukana. OCOOEHHOCTH CBOWCTB MypaBbMHOW KHCIOTHL. [loHATHE O
MIPOU3BOJHBIX KapOOHOBBIX KHUCIIOT — CIOXHBIX 3¢pupax. MHoroodpaszue kapOOHOBBIX KHUCIOT.
Oco0eHHOCTH CBOWCTB HETpeNeIbHBIX U apOMAaTHYECKHX KapOOHOBBIX KHCIIOT, NUKApPOOHOBBIX
KHUCIIOT, THUAPOKCUKApOOHOBBIX KucHOT. [IpencraBuTenu BBICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnosxuble ¢upsl. ['omonoruueckuit psa, obmas Gopmyna, n3oMepus U HOMEHKIATypa.
®u3nyecKue 1 XUMHUECKUE CBOMCTBA: THAPOJIN3 B KMCIION U IIEIOYHOU Cpejie.

Kupsl. Ctpoenue, ¢puznueckne U XMMHUYECKHE CBOICTBA XUPOB: TUAPOJIU3 B KUCION U
1ienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEAEIbHBIX KUPHBIX
KHUCIIOT. JKUpBI B IPUPOE.

MBpL1a KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JICHCTBHUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AW- H
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (PYyKTO3a, TrajakTtosa, pubo3a, Ie30KCHpuOo3a.
®uznyecKue CBONCTBA U HAXO0XKAEHHUE B pupoe. PoTocuHTE3. XMMUYECKHE CBOMCTBA TIIFOKO3bI:
PEaKIUU C yUaCTUEM CITUPTOBBIX U alIbJETUTHON TPYII, CHUPTOBOE M MOJIOYHOKHUCIIOE OpOKEHHUE.
[TprmeHeHue TI0KO03bl, €€ 3HaUeHHE B KU3HEISSITeIbHOCTH oprannu3Ma. Jlucaxapusl: caxaposa,
MaibTO3a M JakTo3a. BoccTaHaBnuBarolye U HEBOCCTaHABIUBAIOLIUE aucaxapuabl. ['uaponus
nucaxapunoB. Haxoxzaenue B npuponae u npumeHenue. [lonucaxapuasl: kpaxmain, TJITUKOTeH U
uesnono3a. CTpoeHHEe MaKpOMOJIEKYJl Kpaxmajia, TJIMKOreHa M 1LeJUIojo3bl. dusndeckue
CBOMCTBA KpaxMmaja W LEJUI0JI03bl. XMMUYECKUE CBOMCTBA KpaxMmaia: THIpOJIN3, Ka4ueCTBEHHAs
peakiusi ¢ HMOJOM. XHMHYECKHE CBOWCTBA LEJUIIONO3bI: TUAPOJIN3, IMOJIydeHHe 3(PUpoB
1eJuTI00361. [loHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

OKCIepUMEHTaIbHbIE METOJbl M3YyYEHHUs BELIECTB M UX MPEBpAIICHUIN: paCTBOPUMOCTD
pa3IMYHBIX CIUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM, OKUCIIEHHE 3TUIIOBOTO CITUPTa



B aJbJETHU]l HA PACKAIEHHOW MEIHOM MPOBOJIOKE, OKUCIECHUE 3THJIOBOIO CIUPTa IUXPOMATOM
KaJiis (BO3MOKHO HCIOJIb30BAHUE BUICOMATEPUATIOB), KAYECTBEHHBIE PEaKIIMU Ha allbJIETUIbI (C
ruapokcuoM aumammuHcepeopa(l) w  rumpokcumom  wmemu(ll)), peakuus rimnepwHa €
ruapokcuaoM Meau(ll), xumudeckue cBoiicTBa pacTBOpa YKCYCHOM KHMCIIOTHI, B3aUMOJICHCTBHE
pactBopa ritoko3bl ¢ ruapokcugom menu(ll), BzanmonelicTBue kpaxmaia ¢ HMOJOM, pEIICHHE
IKCIIEPUMEHTAIBHBIX 337a4 1o TeMaM «CrupThl U (eHounbl», «KapOoHoBbIe KUCTOTHI. ClIOXHBIC
3pUPBD».

A3oTcoaepxalyue OpraHu4ecKkue coeJMHeHusl.

AMUHBI — OpraHudeckue TMpou3BOAHbIe ammuaka. Kiaccudukanus amMHHOB:
amudaruyecKkue U apoMaTHUECKUE; IePBUYHBIC, BTOPUUYHBIC U TpeTU4dHbIe. CTPOSHUE MOJICKYII,
obmas ¢opMmyia, u3oMepusi, HOMEHKJIATypa U (pU3UYEeCKHe CBOWCTBA. XMUMHUYECKOE CBOMCTBA
anudaTuyecKux aMUHOB: OCHOBHBIE CBOMCTBA, alKUIMPOBAHUE, B3aMMOCHCTBHE MEPBUYHBIX
aMUHOB C a30TUCTOMN KUCI0TOK. CONM aJIKUIaMMOHMS.

AHMIIUH — IPEICTaBUTENIb aMUHOB apoMaTuyeckoro psina. Ctpoenue anuianHa. Bzanmuoe
BIIMSIHUE TPYINl aTOMOB B MoJjekyse aHuinHa. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB aHUJIMHA.
KauectBennsle peakuuud Ha aHWwiMH. CrnocoObl TMOMy4YeHHS U TpPUMEHEHHE aau(aTHUYeCKUX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH301A.

AwmuHokuciaoTel. Homenknarypa u uzomepusi. OTiebHbIe IPEICTABUTENN (l-aMHUHOKHUCIIOT:
TJIMLYH, alaHuH. OU3nYecKre CBOMCTBA aMUHOKHUCIIOT. XMMHYECKHUE CBOMCTBA aMUHOKHUCIIOT KaK
aM(OTEpPHBIX OPraHUYECKUX COSAMHEHUN, peaKiys MOJIUKOHECH AN, 00pa30BaHKe MENTUIHON
cBs3U. buonornyeckoe 3HaueHne aMUHOKHUCIIOT. CUHTE3 U TUAPOIU3 ENTUIOB.

benku kak npupoaHbIe oauMepsl. [lepBryHas, BTOpUYIHAs M TPETUYHAS CTPYKTYpa OCITKOB.
XUMHYECKUE CBONCTBA OCIKOB: THAPOJIH3, ICHATYpAIlisl, KAUeCTBEHHbBIE PEAKIIUU Ha OCNIKH.

OKCIEpUMEHTAIbHBIE METOJbl M3Y4YE€HMsS BELIECTB M HMX MPEBPALIEHUN: pPACTBOPEHHUE
0enkoB B BoOJIe, JeHATypalus OIKOB MPH HarpeBaHHUH, IIBETHBIE PEAKIIMH Ha OEJKH, pelieHue
AKCIIEPUMEHTAJIBHBIX 337a4 MO0 TeMaM «A30TCOJIEpKalllie OPTraHWYECKHE COCIUHEHUS» |
«Pacno3HaBaHne OPraHUYECKUX COCTUHECHUI.

BbicokoMosieKyJIsIpHBIE COeIMHEHHS .

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEpP, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEINEeHb MOJMMEpU3AIU, CpPeAHsss MoJieKysipHas wmacca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHUN — TTOJIMMEPHU3AIIHS U TIOTUKOHICHCAITHS.

[Tonumepnbie MaTepuansl. [InacTtMaccs (MOMUATUIICH, TOTUIPOMHIIEH, TOJIUBUHUIXIIOPHUI,
MOJIUCTUPOIL, TOIMMETHUIMETAKPUIIAT, TOTMKAapOOHATHI, TOMUATHIEHTepedTanar). Y Tunusanus u
nepepaboTKa MIacTuKa.

DOnacToMepbl: HaTypalbHBIH KaydyK, CHHTETHYECKHE Kaydyykd (OyTaIneHOBBIH,
XJIOPONPEHOBBIN, U30IIPEHOBBIN) U CUIIMKOHBL. Pe3uHa.

Bonokna: HaTypanbHbBIE (XJIOMOK, IIEPCTh, IMIENK), UCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmmmepsr! cienuanbHOTO Ha3HauYeHus (Te(I0H, KeBIap, AIEKTPOIPOBOISIINE TOTUMEPHI,
OunopasiaraeMbie TOITUMEPHI).

OKCIEepUMEHTAIbHbIE METO/Abl U3YUEHHS BEIIECTB U WX MPEBPALICHUN: 03HAKOMIICHUE C
oOpasaMu TPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUTACTMAcC, Kay4dyKOB, peIIeHUe
SKCHEPUMEHTAIBHBIX 337a4 110 TeMe «Pacno3HaBaHMe J1IaCTMACC U BOJIOKOHY.

Pacuérnbie 3amaun.

Haxoxaenre MoneKyasspHOU (GOopMyIbl OPTaHUYECKOTO COSTUHEHUS IO MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXKICHHE MOJIEKYJISIPHOU (OpMYIIbI OPraHHYECKOTO



COeTMHEHMUS 110 Macce (00BEMY) ITPOTYKTOB CTOPaHHUsI, 110 KOJIMYECTBY BellecTBa (Macce, 00bEMY)
OPOAYKTOB pPEAKIWKM W/HINM HMCXOJHBIX BEIIECTB, YCTAHOBJIECHUE CTPYKTYpHOH (HOpPMYIIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHYECKMX CBOHCTB MJIHM CIIOCOOOB MOJYYECHHS,
orpeziesieHUe I0JIM BBIXOa MPOIyKTa PEeaklUy OT TEOPETHUECKH BO3MOMXKHOTO.

MesxnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€l IPU M3Y4YEHHUM opranmdeckoi xumuu B 10 kmacce
OCYILIECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaKk U
MOHSTHUA, TIPUHATHIX B OTJEIbHBIX IPEJAMETAX €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHBbIE TOHATHUA: SIBJICHHUE, HAy4YHBIM (akT, rumnoresa, TEOpHs,
3aKOH, aHaIM3, CUHTE3, Kjaccu(uKaius, HAOIIOICHHWE, M3MEPEHHE, SKCIEPUMEHT, MOJIEINb,
MOJIEJTUPOBAHUE.

®usuka: Marepusi, aroM, 53JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYyJa, SHEPreTHUECKUN
YpOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BelIecTBa, (PU3MYECKUE BEIHYUHBI,
€IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHs, Macca.

Buonorus: kierka, opraHusM, 3KocucTeMa, ouocdepa, MeTaboIU3M, HACIIEICTBEHHOCTD,
aBTOTPO(HBIA M TETEPOTPO(HBIA THUIT NMUTaHUSA, OpoXeHUE, (OTOCHHTE3, IbIXaHHE, OCIKH,
YIJIEBOIbI, JKUPbI, HYKJICMHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOMAaeMbIe, TOTUIHBO.

TexHONOTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIINE CPE/ICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.



I[TNTAHUPYEMBIE PE3VJIbTATBI OCBOEHWM A ITPOI' PAMMBI T10 ®U3UKE HA YPOBHE
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OFPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTrBercTBHUM C CUCTCMHO-ACATCIIbBHOCTHBIM 1OAXOAOM B CTPYKTYPC JIMYHOCTHBIX
pe3yJIbTaTOB OCBOSHUS MpeIMeTa « XMMUS» Ha YPOBHE CPEHET0 0011ero 00pa3oBaHUs BEIICICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHE OOYYaroIIMMHCS  POCCHMCKOW  Ipa)kAaHCKON
UJCHTUYHOCTH; TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEIECICHHUIO;
HaJIMYME€ MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTH M  CHOCOOHOCTH  OOYYaroLIuXcCs
PYKOBOACTBOBATLCA IMPUHATHIMU B O6H.[€CTB€ npaBujiaMM W HOpMaMu IOBCACHUA; HAINYIHNC
MIPABOCO3HAHUS, SKOJOTHUYECKON KYJIbTYphI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH KM3HEHHbIE
TUTaHBI.

JIMYHOCTHBIE PE3ybTAaThl OCBOCHUS IMpenMeTa «XUMUS» OTPa)karoT cPOpMHPOBAHHOCTH
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIILHOCTH OOYUYAIOMIUXCs B MPOLIECCE pealln3aluu
00pa30BaTeNbHO 1eATEeTbHOCTH.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUPOBAHHOCTH
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIFHOCTH OOYUYAIOMIMXCs B MPOLIECCE pealln3aluu
00pa30BaTeNbHON 1€ATENbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:xnaHcKoOro BOCIMTAHUSA:

OCO3HaHHUA 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00sI3aHHOCTEH, yBOXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MNpEaACTaBIICHHUA O COINUAJIBHBIX HOpMax W IpaBUIaX MEKINYHOCTHBIX OTHOIIIEHUU B
KOJUIEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITENFHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
PEIICHUN y‘I€6HI>IX M MTO3HABATCJIbHBIX 3a71a4, BBIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
MIPU aHAJIM3€ Pa3INYHBIX BUIOB yUeOHOMN AESITETbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

OEHHOCTHOI'O OTHOMICHHUA K HCTOPUYCCKOMY M HAYYHOMY HACJICAUIO OTEYECTBEHHOM
XHAMUH,

YBa)XEHHSI K TPOLIECCY TBOPYECTBA B OOJIACTH TEOPUU M MPAKTUUYECKOTO MPHIOKEHHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHBIE HAYKH €CTh pPE3yabTaT JIUTEIbHBIX HAOIIOICHU,
KPOMOTIMUBBIX OKCIIECPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O TPpyada y‘-IéHBIX " IMMPAKTHUKOB,;

UHTEpeca M TI03HABaTEJIbHBIX MOTHMBOB B IIOJIYyYEHUH M TMOCIEAYIOIIEM aHaju3e
uH(GOPMAIIUHU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUsA, S THYCCKOT'O IMTOBEACHM,

CIOCOOHOCTH OLICHUBATH CUTYyalluH, CBA3AaHHBIC C XUMHUYCCKHUMU SABJICHUAMU, U IPUHUMATh
OCO3HAHHBIE PEUIEHUs, OPUEHTUPYSICh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTU OIIEHMBATh CBOE IOBEJEHHWE W TMOCTYNKH CBOMX TOBApUIIEH C MO3ULUN
HPABCTBCHHLIX U ITPAaBOBBIX HOPM H C y‘-IéTOM OCO3HaHUuA HOCHC}ICTBI/Iﬁ IMOCTYIIKOB,

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 310pOBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXMUYECKOMY 3/10POBBIO;



coOIOIeHHsT TpaBWJI O€30MacHOTO OOpaIieHusl C BEIIECTBAMU B OBITY, TMOBCEIHEBHOM
JKU3HH, B TPYAOBOU JEATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIMX 3J0POBBIO U KU3HU JIFOJICH;

OCO3HAHUS TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJI,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETCHTHOCTH B Y4e€OHO-HCCIICIOBATEIbCKOM JICSITEIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUJAX JICITCIBHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad COILUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJbI);

WHTEpeca K MPAKTHYECKOMY HM3YYCHHIO MPOQPECCUi pa3IuyHOro poja, B TOM YHCIE Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTataM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBEIOOPY WHIUBUIYaTHbHOU TPACKTOPUHU 00pa3oBaHusl, OyayIien
npodeccuu u peanusanuud cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CITOCOOHOCTEH K XUMHUHU, HHTEPECOB U IMOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU 11€JIeCO00PA3HOT0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa 3KOJOTHUECKUX MPOOJIeM, BIUSHHUSI YKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOJAMMOCTU MCIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
paMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTHUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIMX BPEI OKPYKalIIed MPUPOIHOM cpene,
YMEHUsSI MPOTHO3UPOBATH HEOJArOMPUSITHBIC SKOJOTUYECKHUE TOCIEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHON U COIMATILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) 1EHHOCTH HAYYHOI'0 TO3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKu H
00IIECTBEHHON IPAKTHUKHY;

MOHUMAaHUS CHeNU(PUKA XUMHUH KakK Haykd, OCO3HaHUs €€ ponu B (HOpMUpPOBaAHUH
paIoOHaIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHpE KaK O €JUHCTBE MPHUPOJbI U YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XWMHH JJISI COBPEMEHHOW ITMBHJIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHON POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaIbHOU
KYJIBTYPBI, B PEIICHUH TII00ATBHBIX TPOOJIEM YCTONYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
DHEPTeTUYECKOW, THUIIEBOM M DKOJOTHYECKOM O€30MacHOCTH, B Pa3BUTUU MEAUIUHBI,
00ecIeueHnH yCIOBUN YCTICIITHOTO TPYJA U AKOJIOTHYECKA KOM(DOPTHOM KU3HHU KAKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMaHUSl CYIIHOCTH METOJOB IO3HaHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CHOCOOHOCTH HCIIOJIh30BaTh MOTyYaeMbIe 3HAHUS IS



aHaJIM3a U OOBSICHEHHs SBICHUN OKPYKAIOIIEr0 MHUpPAa W MPOMCXOAAIIMX B HEM HM3MEHEHUH,
yMEHHS JieTIaTh 00OCHOBAHHBIC 3aKJIFOUCHHUSI HA OCHOBE HAyYHBIX (PaKTOB M UMEHOIIMXCS TAaHHBIX
C LIEJIBIO TIOJTYYCHHUSI JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIIOIb30BAaTh XUMUYECKUE 3HAHUS ISl peIIeHns] Tpo0iemM
B pPeasIbHBIX )KU3HCHHBIX CUTYaINsAX;

UHTEpeca K MO3HAHHIO, HCCIICA0BATEIbCKOM A TEIIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTHM K HENPEPHIBHOMY OOpa30BaHHI0O M CaMOOOpPA30BAaHUIO, K
aKTMBHOMY IMOJYYEHUIO HOBBIX 3HAHMH 10 XMMHH B COOTBETCTBHH C JKH3HCHHBIMH
MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTSM TPY/la B Pa3JIMYHbIX cepax mpodecCHOHANTBHOMN AeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHHS MPOTPAMMBbI MO0 XMMHU Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HAYNUMBbIC JIA (1)0pMI/IpOBaHI/I$[ MI/IpOB033p€HI/I$I O6yanOHIHXC$I MC)KIII/ICIII/IHJII/IHapHI)IG
(MeXMpeIMeTHbIC) 0OLICHAYYHBIC TIOHSATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOH KapTUHBI MUPa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, Hay4HbI (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIICIOBAaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHC);

YHUBEPCAJIbHbBIE yucOHBIC JEeACTBUSA (To3HaBaTeIbHBIE, KOMMYHHUKATHBHBIE,
peryisTHBHBIC), oOecneunBaronyie (HOpMUPOBaHHE (PYHKIMOHAIBHON T'PAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00yJaromuxcs;

CIIOCOOHOCTh ~ OOYyYaloImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHWS W YHUBEpPCaJIbHbIE Y4YeOHBIC IEHCTBHUS B TIO3HABATEIHHOW U
COLIMATILHOM MTPaKTHKE.

MeTtanpeaMeTHble pe3ylNbTaThl OTPaKalOT OBIAJACHHE YHUBEPCAIBHBIMU YUeOHBIMU
II03HaBaTCJIIbHBIMMU, KOMMYHI/IK&TI/IBHBIMI/I n pel"y.]'[f[TI/IBHI)IMI/I I[eﬁCTBHﬂMH.

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eHCTBUS

1) 6a3oBble JIOTHYeCKHE 1eCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3MpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeNeNsATh LeNu JeATeTbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JIOCTHUKEHUS,
COOTHOCHUTD PE3YNIbTATHI ACATEIHHOCTH C MOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUHU HpI/IéMLI JJIOTUYCCKOT'O MBIIIJICHUA: BBIACIIATH
XapaKTEPHBIC TIPHU3HAKU HOHATHH WU YCTaHaBJIMBaTb WX B3aWMOCBA3b, HUCIOJb30BaTh
COOTBETCTBYIOIINE OHITHS JJIsl OOBSICHEHHUS OT/ICTbHBIX (PAKTOB U SBIICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPHUH I KIACCU(PUKAIIMY BEIIECTB M XUMUYECKHUX PEAKIIHIA;

YCTaHABJIMBATh NPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTD JIOTUYCCKUEC PACCYKICHUSA (I/IH}IYKTI/IBHI)IG, JACAYKTUBHBIC, I1O aHaJ'IOFI/II/I), BBIABIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHPOBATH BHIBOIBI U
3aKJIFOYCHUSI;

MPUMEHATH B TMPOIIECCE MO3HAHUS HCIOJIb3yeMble B XHMHH CHMBOJIMYECKHE (3HAKOBHIC)
MOJIeIIH, TTPeoOPa30BhIBATH MOJIEIHHBIC MPEACTABICHUS — XUMHYECKUI 3HaK (CUMBOJI) DJICMEHTA,
XUMHUYecKkass (GopMyna, ypaBHEHHE XWUMHUYECKOM peakIuu — TNpU pPELHICHUH Y4eOHBIX



MIO3HABATEJIbHBIX U MPAKTUUECKUX 3a/1a4, IPUMEHATh Ha3BaHHbIE MOJEIIbHBIE TPEICTABICHUS TS
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEILIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJI€Th OCHOBAMH METOJI0B HAyYHOI'O MIO3HAHUS BELIECTB U XUMUYECKUX PEaKIIHIA;

dopMynupoBaTh LEIM U 3aJayd MCCIEJOBAHUA, MCIIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENILHO C(hOPMYyTUPOBAHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJI€Th HABBIKAMHM CAMOCTOSITEJILHOIO IIJIAHUPOBAHUS M IMPOBEJIEHHUS YYEHHYECKHX
9KCHEPUMEHTOB, COBEPILIECHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOLecca, CaMOCTOSTEIbHO
POTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METOI0OB IT03HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMALUU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHMs, CIIpaBOYHble 1ocoOus, pecypcel MHTepHeTa),
aHATM3UPOBATh HH(POPMAITUIO PA3TUYHBIX BUAOB U (HOPM NPEICTABICHUS, KDHTUYECKH OLIEHUBATh
e€ 10CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(dopMynupoBaTh 3ampoChl M IMPUMEHATh Pa3IMYHbIE METOJbl NPH IOMCKE U O0TOOpe
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

pUOOpPETaTh OMBIT HCIOJb30BaHNSA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (OpMY IpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBE CpeAcTBa MNpu paboTe € XUMHUYECKOU
uHpopManueil: MPUMEHATh MeEXIpeaIMeTHble ((pU3MYecKue M MaTeMaTH4YecKHe) 3HaKd U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATJIAAHOCTU.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY O0CYKAaeMOI TeMbI B XOJI€ IUajora U/Wiu JUCKYCCHUH,
BBICKA3bIBATh UieH, OPMYITHUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBITIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IMpE3EHTAlMeil pe3yabTaToB MO3HABATEIbHOM AESITEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHMKAMU TIPU BBINOJIHEHUM XUMHUYECKOTO
OKCIIEPUMEHTa, MPAKTUYEeCKOH pabOThl MO WCCICIOBAHUIO CBOMCTB W3y4aeMbIX BEIECTB,
peanuzanuu y4eOHOro MpoekTa, U (OpMYIHpPOBaTH BBIBOJBI MO pe3yjbTaTaM MPOBEAEHHBIX
HCCJIEIOBAaHUM IMyTEM COTJIACOBAHUS MMO3ULIUHI B X0€ 00CYXK/IeHUS U OOMEHAa MHEHUSIMH.



PeryasiTuBHble yHHBepcajbHble yUeOHbIE 1eliCTBHS:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIBHYIO NESATEIHLHOCTD,
ompezensst e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeagaraeéMblii aITOPUTM JCHCTBUI HPHU BBINOJHEHUH y4eOHBIX M HCCIENOBATEIbCKHX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEelIeHHs C YYETOM MOTyueHHs] HOBBIX 3HAHUHN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYLIECTBIIATH CAMOKOHTPOJIb JEATEIbHOCTH HAa OCHOBE CaMOaHaIN3a U CAMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATDI

[IpenmeTrHbIe pe3yabTaThl OCBOCHUS MPOTPAaMMBbI 0 XMMUU Ha YrIIyOJEHHOM ypOBHE Ha
YPOBHE CpeJHEro oOLero oopa3oBaHMs BKJIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XUMUS» HayyHble 3HAHUS, YMEHHs M CIIOCOOBI JEMCTBUH IO OCBOEHUIO, MHTEPIPETALUU U
IpeoOpa3oBaHUI0 3HAHUM, BUJBI JESTEIBHOCTH 110 MOJYyYEHUI0 HOBOT'O 3HAHMSI U MPUMEHEHUIO
3HaHUH B Pa3MYHBIX YYEOHBIX CHUTYyallUsX, a TaKXKe B PEATbHBIX >KU3HEHHBIX CUTYaIUsX,
CBS3aHHBIX C XMMUEH. B mporpamme 1o XuMuu NpeaAMeTHBIE PE3YJIbTAThI IPEACTABIEHBI 110 TOJaM
U3Y4YCHUS.

10 KJIACC

[TpenmeTtHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHs OTPa)KaroT:

c(OPMHPOBAHHOCTD MPE/ICTABICHUI: 0 MECTE U 3HAUEHUHN OPraHUYECKON XUMUU B CUCTEME
€CTECTBEHHBIX HAYK U €€ poJii B 00€CTI€YeHUN YCTOMUMBOIO Pa3BUTHS YEIOBEUECTBA B PELLICHUU
po0JieM SKOJIOrMYECKOM, SJHEPreTUYECKON M MUILEBOM 0€3011acCHOCTH, B Pa3BUTUN MEIUIIMHBI,
CO3/IaHMM HOBBIX MaTe€pHajoB, HOBBIX MCTOYHMKOB SHEPruH, B OOECHEUEHMH pPallMOHAIBLHOTO
IPUPOONOIb30BaHUSA, B POPMUPOBAHUN MUPOBO33PEHUS U 00ILEel KYIbTyphl YeNIOBEKa, a TAKKe
HKOJIOTUYECKU OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 310POBBIO M IPUPOTHON Cpeie;

BIAJICHUE CUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIIHE
HOHSITHS — XAMHYECKUI JIEMEHT, aTOM, SJIPO U JIEKTPOHHAs 000JI0YKa aToma, S-, P-, d-aTOMHbIC
opOUTany, OCHOBHOE U BO30YKIEHHOE COCTOSHUS aToma, rMOpHIM3alus aTOMHBIX OpOUTasei,
WOH, MOJIEKYJa, BAJIEHTHOCTb, JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIEHUS, XMUMHUECKas
CBSI3b, MOJIb, MOJIIPHAS! Macca, MOJIIPHBINA 00BEM, YIIIEpOJHBIN CKENET, PYHKIMOHAIbHAS TPYIIA,
paaMkan, CTPYKTypHble (opMynbl (pa3BEPHYThIE, COKpAlllEHHBIE, CKEJIETHBIE), H30MEpHUs
CTPYKTYpPHasi U MPOCTPAHCTBEHHAs (FreOMEeTpUYecKas, ONTHYECKas), H30Mephl, TOMOJIOTHYECKUN
psiA, TOMOJIOTH, YIJIEBOJAOPOJbI, KUCIOPOA- M a30TCOAEpXKAIIUE OPraHU4EeCKHE COEAUHEHMS,
MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHUS; TEOPUH, 3aKOHbI
(nepuonuyeckuii 3akoH J[. V1. MenzeneeBa, Teopusi CTpOCHHsSI OpraHmdyeckux Bemiects A. M.
BytnepoBa, 3aKOH COXpaHEHHs MacChl BEIIECTB, 3aKOH COXPAHEHNUS U NIPEBPALLEHUS SHEPTUU TIPU
XUMHYECKHX PEaKLUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SA3bIK XMMHUH, MUPOBO33PEHUECKUE
3HAHUS, JIe)KAIUE B OCHOBE MOHUMAaHHS MPUUYMHHOCTU M CUCTEMHOCTH XUMHUYECKHX SIBICHUM;
MPEJICTABICHUS] O MEXaHU3MaxX XMMHMYECKUX DPEaKIMi, TePMOJMHAMUYECKMX U KUHETHUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aMMHOM BIIUSTHUM aTOMOB U T'PYIIII aTOMOB B MOJIEKYJIax
(MHIYKTUBHBIA U Me30MepHbIi 2 dexTsl, opuenTantsl | u Il poga); pakronornyeckue cBeneHus
O CBOWCTBax, COCTaBe, MOJIyYEHUH U O€30I1aCHOM HCIIOJIb30BAaHMM BAaXKHEHIIMX OPraHMYECKHX
BEIIECTB B OBITY M IPAKTUYECKON JAEATEIBHOCTH YEIOBEKa, OOLIMX Hay4YHbIX HPUHIUMAX
XUMHUYECKOT'0 IIPOU3BOJICTBA (Ha MIPUMEpE MPOU3BOJICTBA METAHOIIA, TIEpepabOTKU HePTH);



C(OPMHPOBAHHOCTb YMEHUI: BBISBIIATh XapaKTEpHbIEe IPU3HAKY MMOHATHH, yCTaHABINBATb
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIMCAHUU COCTaBa, CTPOEHUS U
CBOICTB OPraHUYECKUX COCUHECHUM;

c(OPMHUPOBAHHOCTb YMEHHIA:

MCII0JIb30BaTh XMMHUYECKYH0 CUMBOJIMKY JUISl COCTABICHHUS MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHUUYECKUX BEIIECTB;

COCTaBJIATh YPAaBHEHMSI XUMUYECKUX PEAKLIMM U paCKPbIBATh UX CYLIHOCTb: OKUCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX PEaKLUi IOCPEICTBOM COCTABIEHUS 3JIEKTPOHHOI0 OajaHca 3TUX peaKLHid,
peakuuii HOHHOro 0OMEeHa MYyTEM COCTaBJIEHUS UX MOJIHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHUH;

M3rOTaBIMBAaTh MOJEIM MOJIEKYJ OpPraHMYECKUX BEIIECTB U1 WJUIIOCTPAlMU  HX
XUMHYECKOT'O ¥ IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTb YMEHUI: YCTaHABIMBATh IPUHAAJIC)KHOCTh U3YUEHHBIX OPIraHUNYECKUX
BEIIIECTB 10 MX COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KJIacCy/TpyIilie COeJUHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucremMarnyeckoir HomeHknarype (IUPAC) i npuBoauTh TpUBHAIHHBIE HA3BAHUS
JUISL OT/I€TIbHBIX MPEACTaBUTENCH OPraHNYeCKUX BEIIECTB (ITHIIEH, alleTUIIEH, TOJYOJ, ININLEPHH,
STUJIEHIJIMKOb, (heHO, hopManbaeru, alueTaabIeru]], aleToH, MypaBbUHas KUCI0Ta, YKCyCHas
KHCJIOTA, CTEAPUHOBAs, OJICMHOBAas, NAJIBMHUTHHOBAs KUCJIOTHI, IVIMLWH, aJlaHWH, MaJbTo3a,
bpyKTO3a, aHWJINH, TUBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOJI U APYrue);

c(OpMUPOBAHHOCTh YMEHMS ONPEAENATh BHUJA XUMUYECKOM CBS3M B OPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! U UOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OPMHPOBAHHOCTh YMEHHUS INPUMEHATh IOJOXKEHHUS TEOPUM CTPOEHHUS OPraHUYECKHUX
BemectB A. M. bytiiepoBa miis 0OBbSICHEHHS! 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKkTepU30BaThb COCTaB, CTPOEHHE, (PU3UUYECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPECTABUTENEH Pa3INYHbIX KJIACCOB OPIraHUYECKUX BEILECTB!
AJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AJKaJHEHOB, AJIKHMHOB, apOMAaTHYECKHX YIJIEBOJOPOIOB,
CIIUPTOB, AJbJIETH/IOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJI€BOI0B (MOHO-, TU- U TIOJMCAXapua0B),
WUIIOCTPUPOBAaTh TI'EHETUYECKYIO CBA3b MEXKAY HHMHM YpPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKIMH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OpMUPOBAHHOCTh yMEHHUS TMOATBEPXAAThb Ha KOHKPETHBIX IpUMEpax XapakTep
3aBHCUMOCTH PEAKIMOHHOM CIIOCOOHOCTH OPraHUMYECKUX COEAMHEHUH OT KPaTHOCTH M THIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BJIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOUYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKH M TMPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepadOTKHU;

c(OPMHUPOBAHHOCTh BIAQJIEHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAY4HBIX MeETOoJax
MO3HAHUSI — HaONIOIEHUH, W3MEpPEHUH, MOJEIHPOBAHUH, OHKCIEpPUMEHTE (peaJbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

cOPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpAllMM  MBICIUTEIbHOMN
NEeSITeIbHOCTH — aHalM3 M CHHTE3, CpaBHEHHE, O00O0OIeHHe, CHUCTeMaTH3alluio, BbISBICHHE
MPUYMHHO-CJIEICTBEHHBIX CBSA3EH — /JIsl U3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKIuii;

c(OPMHPOBAHHOCTb YMEHUH: BBIABIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MOHATUIMHU U
NpPEICTAaBICHUAMU JIPYTMX €CTECTBEHHO-HAYYHbIX TIPEAMETOB i 0Oojiee OCO3HAHHOTO
NOHMMAHHUS CYIIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHMS IO



OpPraHUYECKON XUMHUU JJis1 OOBSICHEHUS U NMPOTHO3UPOBAHUS SIBJICHHUM, UMEIOUINX €CTECTBEHHO-
HAy4YHYIO NIPUPOAY;

c(OPMHPOBAHHOCTh YMEHHH: MPOBOAUTH PACUYETHI IO XUMHUYECKMM (opMmylram u
YPaBHEHUSAM XHMUYECKUX DPEAKIHMM C MCHOJb30BaHUEM (DU3MUECKHX BEIUYHMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUYECKOW (hOPMYIIBI BEHIECTBA IO M3BECTHHIM MACCOBBIM JIOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBAThH, aHATU3UPOBATH M OICHUBATH C MO3HULIUN
9KOJIOTHYECKON Oe30MacHOCTH IMOCHEACTBUS OBITOBOM U IMPOU3BOACTBEHHOH JEsTENbHOCTH
YeJIOBEeKa, CBSI3aHHOW C MepepabOTKOM BEIIeCTB, HCIOJIb30BaTh IMOJYYEHHBIE 3HAHUS A
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITEIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
SKCIIEPUMEHT (ITOJIyYeHUE U U3YUYEHUE CBOMCTB OPraHUYECKUX BEIECTB, KAUECTBEHHBIE PEaKIIUn
YIJIEBOIOPOAOB PA3IUYHBIX KJIACCOB U KUCIOPOACOAEPKAIINX OPIraHUYECKUX BEILLIECTB, PEIICHNE
HKCIIEPUMEHTAIIBHBIX 3a/1a4 110 PACIIO3HABAHUIO OPTaHMYECKUX BEIIECTB) C COOJIIOICHUEM ITPABHIT
Oe3omacHOro obparieHus C BellecTBaMH U JabopaTopHbIM 000pyAoBaHHEM, (HOPMYIHPOBATH
1eNb HCCIENOBaHUS, TMPEACTaBIATh B pa3iuyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
AQHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(OpMHUPOBAHHOCTh YMEHUI:

coONroaaTh MpaBWiia IKOJIOTUYECKH IIeIeCO00pa3HOro MOBEIEHUs B OBITY M TPYAOBOMH
JEATEIbHOCTH B LIEJSAX COXPaHEHUsI CBOETO 3J0pPOBbs, OKPYKAIOIIEH MNPUPOIHON Cpelbl U
JIOCTUXKEHUS €€ YCTOMYMBOIO Pa3BUTHUS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOrO JEMCTBMSI Ha JKHUBBIE OPraHU3MbI ONpPEIEIEHHBIX
OpPraHMYECKUX BEIIECTB, HIOHUMas cMblca nokaszatess [1/IK;

aHATM3UpPOBaTh  1I€JI€COO0PAa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-TI0JIb32;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XUMHUYECKOM
UHpOpPMALlUK B Pa3IMYHBIX HUCTOYHUKAX (HaydHas W ydeOHO-HaydHas JUTeparypa, CpeicTBa
MaccoBoi MHpopmauuu, VHTepHET M Jpyrue), KpUTUUYECKU aHAIU3UPOBATh XMMUYECKYIO
uH(popMalLnIo, repepadaTbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C IOCTABJIEHHON y4eOHOI
3a/1a4uen.



YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 10 kimace/ Epemun B.B., Ky3emenko H.E., Tepennn B.W., JIpo3nos A.A., Jlyaun
B.B.; nox penakmueii Jlynnna B.B., O01miecTBo ¢ orpaHnYeHHON OTBETCTBEHHOCTHIO
«IPODA»; AxnimonepHoe oomectBo «M3narensctBo «IIpocBemenne»

* Xumus, 11 knacc/ Epemun B.B., Ky3smenko H.E., Jlpoznos A.A., Jlyaun B.B.; mon
penakuueii Jlynuna B.B., O01iecTBo ¢ orpaHMueHHOM OTBETCTBEHHOCTHIO «[IPODAY;

AknmonepHoe obmectBo «M3naTenbcTBO «IIpocBerieHue»

METOAUYECKHUE MATEPHUAJIBI IS YYUTEJIA

e https://edsoo.ru/mr-himiya/

e (COopnuk 3anay u ynpaxxkaenuit 10-11 kmace. C.A. Ily3akos, B.A. Tlonkos, 1.B.
bapsiosa

e Penerurop no xumun. A.C. Eropos

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH HUHTEPHET

e https://scienceforyou.ru

e https://stepenin.ru/tasks

e https://fipi.ru/navigator-podgotovki/navigator-ege#hi
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