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MNOACHUTEJIBHAS 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
Oeneparnuny, TpebOBaHUM K pe3yabTaTaM 0CBOeHHUA defepanbHOi 00pa3oBaTeIbHON MPOTrpaMMbl
cpennero  obmiero  oOpazoBanus(POIl  COO), mnpencraBieHHbIX B DenepalibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM ctannapre COO, ¢ yuérom Konmenmuu mnpenonaBaHus
yuebHOro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoNMX OCHOBHBIE 00pa30BaTENbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTHusl BoctiuTanus B Poccuiickoit ®enepanun Ha nepuoa no 2025 roma» (Pacnopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO M3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4HOro oOpa3zoBanHusi ywamuxcsi 10-11 kmaccoB. W3yuenuwe mnpeamera,
peanuzyeMoe B YCIOBHUSX AUPPEpeHIUPOBAHHOTO, MNPOGUIBLHOTO OO0Yy4YeHHs, MPU3BaHO
obecrieunTh 0011€00Pa30BaATEIBHYI0O U OOUIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO ISl aIalTalliy X K OBICTPO MEHSIOUIMMCS YCIOBHUSM JKU3HHU B COIIYME, a TAaKKe
JUTSL TIPOJIOJDKEHUST O0y4YeHUsl B OpraHu3alusax mpodeccuoHanbHOTO 00pa3oBaHMs, B KOTOPHIX
XUMHUS SBISIETCS OJHON M3 IPUOPUTETHBIX AUCHHUTUIMH.

B mnporpaMme mo XMMUM Ha3zHaueHHE TpeAMeTa «XHUMHUS» TOIY4aeT MOIPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nosoxenusmu Pr'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1I€JIeH, CoAepkKaHus, pe3yIbTaTOB 00y4eHHs U TPeOOBaHUMN K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAETETHLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
IPOTPAMMOi1 110 XUMHH (YHKIIHU:

e HMHQOPMAIIMOHHO-METOANYECKAs, peau3alus KOTOpoM oOecreynBaeT IOJydeHHe
MPEJICTaBICHUS O LEJSAX, COJIEp)KaHUHU, oOIIell cTpareruu oOy4yeHHs, BOCIUTAHUS U
pa3BUTHs OOyYarOUIMXCsS CPEACTBAMH IpeaMeTa, U3ydaeMoro B paMKax KOHKPETHOTO
npodus;

®  OpraHM3aLMOHHO-TUTAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT  OIpeJlesIeHue:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
Marepuaia, KOJUYECTBEHHBIX M KAYEeCTBEHHBIX €r0 XapaKTePHCTHK; IOAXOJO0B K
(OpMUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OLIEHKH OO0pa30BaTEIbHBIX
JOCTIDKEHUI o0ydaromuxcss B paMKax HTOrOBOM arrectauuu B (opMe €IuHOTro
roCyJapCTBEHHOTO 9K3aMEHa 110 XUMUH.

[Tporpamma asist yriryOJI€HHOTO U3y4EHUSI XUMUU:

® YCTaHABIIMBAET MHBAPUAHTHOE MPEIMETHOE CO/ECpKaHKE, 00s13aTeNbHOE ISl U3YUYEeHUS
B paMKax  OTAENbHBIX  MOpodumiel, NpeaycMaTpUBaeT  pacOpeleleHne U
CTPYKTYpUPOBAaHHE €ro IO KjIaccaM, OCHOBHBIM COJEpPKaTeNIbHBIM JIMHUSAM/pa3ienam
Kypca;

e aéT MpUMEpPHOE paclpeieieHne yueOHOro BpeMeHH, peKOMEHIYEMOro ISl U3Y4eHUs
OTJENIbHBIX TEM;

e [peularaeT NpUMEpPHYIO MOCIE0BATEILHOCTh U3YUEHHs y4eOHOI0 MaTepralia ¢ y4éToM
JIOTMKH [TOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3EH;

e 1aéT METONMYECKYI0 HMHTEpHpeTaluio Iefneil M 3agay M3Y4YeHus TIpeaMeTa Ha
yIIIyONEéHHOM YpPOBHE C y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COAEPKATEIBHON XapaKTEPUCTUKH TUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl CPEIHET0 OOIIero oO0pa3oBaHMs
(IMYHOCTHBIX, METANPEAMETHBIX, PEAMETHBIX), a TAaKXKe C YYETOM OCHOBHBIX BHJIOB



yueOHO-TI03HABATENbHBIX JIEHCTBUN OOYy4arolerocss MO OCBOCHHUIO COJIEpKaHUs
npeaMera.

ITo BceM Ha3BaHHBIM MO3ULMAM B IIPOrpaMMe 10 XMMHH IIPEyCMOTPEHA IPEEMCTBEHHOCTD
¢ o0yyeHreM XMMHUH Ha ypPOBHE OCHOBHOTO 00111ero o0pa3oBaHus. 3a rpeieaaMi yCTaHOBICHHON
IPOrpaMMOil 0 XUMHH 00s3aTeNIbHOM (MHBApUAHTHOM) COCTABIISIIOIICH COAepKaHUS y4eOHOTO
npeamera «XUMHUs» OCTaéTcsi BO3MOXKHOCTh BHIOOpA €ro BapuaTUBHON COCTAaBIIAIONICH, KOTOpast
JIOJKHA OMPEIEIIATHCS B COOTBETCTBUHU C HAIIPABICHUEM KOHKPETHOTO Mpoduis o0ydeHusl.

B cootBerctBuM ¢ koHuentyajdbHbIMH ToJokeHUsMH PI'OC COO o HazHaueHUH
peaMeToB 0a30BOro M yriay0aEHHOTO ypoBHEH B cucTemMe auddepeHIIMPOBaHHOTO 00yYeHHS Ha
YPOBHE Cpe/IHero o011ero 00pa3oBaHust XUMUS Ha YPOBHE YIITyOIEHHOTO H3YUYEeHHUs HAIIPABJICH Ha
peau3alyio MPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TAallOM MOJTYYESHUsI XUMUYECKOTO 00pa3oBaHus
B paMKaX M3y4Y€HHs CIELHATbHBIX €CTeCTBEHHO-HAYYHbIX U XUMUYECKUX JAUCLIUILUIMH B By3aX U
OpraHu3aIysaX cpelHero npoheccuoHaIbHOro 00pazoBaHus. B 3Tol CBsA3M M3ydeHHE MpeaMeTa
«XUMHUS» OPUEHTHUPOBAHO IIPEUMYILIECTBEHHO HA PACLHIMPEHUE U YIIyOJIeHHe TEOPEeTUUECKONH U
NPAaKTUYECKOH MOJATOTOBKH OOYYaIOUIMXCS, BRIOPABIIMX ONPEACIEHHBINH MPpoduiIb 00ydeHus, B
TOM 4YHCIE C TEPCIEeKTHBOW TMOCIEAYIOMIEro MOIYYeHHUs] XUMHUYECKOro 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
pelleHre 3a/1a4 BOCIUTAHMS U COIIMAILHOTO Pa3BUTHUSI 00yJarOIUXCs, Ha GOPMUPOBAHHUE Yy HUX
OOLIEMHTEIUIEKTYaIbHBIX YMEHUI, YMEHUIM palloHaIU3alui yueOHOro Tpyda U 000OMEHHBIX
CIO0CO0O0B JEATENbHOCTH, UMEIOLINX MEXIUCUUIUIMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocraBnsiromiuMu  nipeMera «XUMHS» Ha YPOBHE YIIyOJEHHOrO M3Yy4YEHHS SIBISIOTCS
yriiyonéHHuble Kypebl — «Opranudeckas XuMus» U «OOmas 1 HeopraHudeckas xumus». Ilpu
OTIpe/IeIeHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aldy COJEpKaHUs ATUX KYpCcOB B
porpaMMme Mo XUMHHU 3a OCHOBY NpuHATH nonoxenuss ®I'OC COO o paznuuusx 0a30Boro u
yrayO0nE€HHOTO YPOBHEH U3yUEHHUS PEAMETA.

OcHoBy cozaepxaHusi KypcoB «Opranundeckas xumusi» u «OOmas u HeopraHuyeckas
XUMHS» COCTABISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3yuY€HUS INpeAMeTa. JTa CHUCTeMa 3HAaHUU IOJIy4aeT ONpele€HHOE TEOPETUYECKOe
JIOTIOJIHEHHE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonblIui  00BEM
¢axTonoruueckoro mMarepuaia. Tak, Ha yriayOn€HHOM YpOBHE M3Y4eHUs MpeaMeTa obecreueHa
BO3MOXKHOCTh 3HAUUTENBHOIO YyBEIHUYEHHUs O00bEMa 3HAHMW O XHUMHMYECKHX »JJIEeMEHTax H
CBOMCTBaX UX COEIMHEHUN HAa OCHOBE PACIIMPEHUS U YriyOJeHUs MPEeACTaBIECHUN O CTPOECHUU
BEIIECTBA, XUMUYECKOW CBSI3U W 3aKOHOMEPHOCTSIX MPOTEKaHMS peaklUid, pacCMaTpUBAEMbIX C
TOYKH 3pEHHUS XMMUYECKON KUHETHKU U TEPMOJMHAMUKHU. M3yueHne nepuoauueckoro 3akKoHa u
[lepuonuueckoil  cucTeMbl ~XUMHUYECKHMX  DJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOSHUH aToMa. XUMHUYECKas CBsI3b O0OBACHSIETCS C
TOYKH 3pEHUS DHEPTeTUYECKUX U3MEHEHUH Mpu e€ 00pa30BaHUM U PA3PYILIECHUH, a TAKKE C TOUKU
3peHHst MexaHu3MoB e€ oOpa3oBaHus. M3yueHne TUIIOB peakuuii JonoaHseTcss HOpMUPOBAHHEM
IpeICTaBICHUN 00 ANEKTPOXMMUYECKHX IPOLEcCcax U DJIEKTPOJIU3€ paciylaBOB U PacTBOPOB
BellecTB. B Kypce OpraHMyeckoil XMMHMU TPU PACCMOTPEHHUU PEAKIMOHHON CIOCOOHOCTH
COCTMHEHUH ynemnseTcss 0co00e BHUMaHUE BOIPOcaM 00 3IEKTPOHHBIX AP (deKTax, 0O B3aHMHOM
BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXAHU3MaX PEAKIIUM.

Ocoboe 3HaYeHHne UMeEeT TO, YTO Ha COJepXKAaHHWE KYPCOB XMUMHHU YTIyOJIEHHOTO YpOBHS
M3YYEHHUS 715 KJIACCOB onpeAenEéHHOro npoduis (TI1aBHBIM 00pa3oM Ha UX CTPYKTYPY U XapakTep



JIOTIOJIHEHUH K 0011el cucTeMe MPeIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEKHBIE IIPEAMETHI.
Tak, HanpuMep, B COAEPIKaHUM MTPEIMETa ISl KIACCOB XMMHKO-(U3NIECKOTO Mpoduist 60bIoe
3HaYeHue OynyT HUMETh 3JIeMEHTHl Y4eOHOro marepuaia mo obmeil xumuu. llpum u3ydeHun
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,
IIPEJICTaBJIEHUs O CTPOCHUHU BEUIECTB U JPYTOE.

B 10 ke Bpems B cozepkaHUM MpeaMeTa A KJIacCOB XMMUKO-OMOJIOTMYECKOro mpoduis
OonblMi yaenabHbIN Bec OyaeT UMeTh OpraHuuyeckas XuMus. B 3Tom ciydae mpenocraBisieTcs
BO3MOXHOCTB /17151 60s1ee 00CTOSATENILHOTO PAaCCMOTPEHHSI XUMHUYECKOH OpraHu3aliy KJICTKH Kak
OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K MpPHUMEpPY, TaKHE CTPYKTypHBIE
KOMITIOHEHTBI, KaK JIUMHU/IbI, OCNKH, YIJIeBOAbI, HYKJICHMHOBBIE KHCIOTHI M Apyrue. IIpu sTom
3HAHUS O COCTaBe M CBOWCTBAaX IpPEICTaBUTENEH OCHOBHBIX KJIACCOB OPraHUYECKUX BELIECTB
CITy’KaT OCHOBOM JUIS M3YUEHHSI CYITHOCTH MPOLECCOB (POTOCUHTE3A, IBIXaHUS, TTHILEBAPEHHUSL.

B mane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX
METO/I0B [IO3HAHHUS U OIBITA MPAKTUYECKOI'O IPUMEHEHHs HayYHbIX 3HAaHUN M3ydeHHUe MpeaMeTa
«XuMus» Ha yrIyOJEHHOM YpOBHE OCHOBAHO HA MEXKIPEAMETHBIX CBA3AX C Y4eOHBIMHU
npeaMeTaMy, BXOSIIMMHU B COCTAB MPEIMETHBIX o0nacTeil «EcTecTBeHHO-HAayYHBIE TIPEAMETHI»,
«MaremaTtuka u uHpopMaTHKa» u «Pycckuil A3bIK U IUTEPATYpay.

[Tpyu m3yuenun yuyeOHOro npenmera «XHUMHUS» Ha YriyOJEHHOM YpOBHE TakXkKe, KaK Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTENICHHON 3HAYMMOCTH SIBJISIETCS (POpMHUpOBaHME OCHOB HAyKH XHMHH Kak o0jacTu
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUYECKON JEATENIbHOCTH YeJIOBeKa M OJHOTO U3
KOMIIOHEHTOB MUPOBOW KYJIbTypbl. Pemienue 3Toi 3agaun Ha yriyOJIEHHOM YpPOBHE H3Yy4eHUs
npeaMeTa MpeAnoiaraeT peajn3aluio TakKuX 1enel, Kak:

e (opMupoBaHHE NPEACTABICHUN: O MATEPHAIHHOM EIHMHCTBE MUPA, 3aKOHOMEPHOCTSX U
MIO3HABAEMOCTH SIBJIEHUI IPUPO/IBbI, O MECTE XMMHUHU B CUCTEME €CTECTBEHHBIX HAyK U €€
BeAyIIeH poiii B OOECIEYCHWH YCTOWYHMBOTO PAa3BHTHS YEJIOBEYECTBA: B PEIICHUHU
npoOJeM HKOJIOTUYECKOH, YHEPreTHYeCKO M MHUINEBOW 0e30MacHOCTH, B Pa3BUTHU
MEIUIUHBI, CO3/JaHIMH HOBBIX MaTe€pHajIOB, HOBBIX HCTOUHHKOB 3HEPTUH, B 00eCTI€YeHUU
palMOHATIBHOTO MPHUPOJIONONIB30BaHuUs, B (POPMUPOBAHUU MHUPOBO33pPEHUS M OOLIeH
KyJBTYpBl YEJIOBEKa, a TaKXKe JKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

® OCBOGHHME CHUCTEMbl 3HAHHH, JEXallUX B OCHOBE XHUMHUECKOW COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHON KapTHHBI MUpa: (yHIaMEHTAIbHBIX TOHITHHA, 3aKOHOB U TEOPUI
XUMHHU, COBPEMEHHBIX MPEACTaBICHUN O CTPOCHHM BEIIECTBA HA Pa3HBIX YPOBHIX —
aTOMHOM, HOHHO-MOJICKYJSIPHOM, HAIMOJEKYISIPHOM, O TEPMOJMHAMUYECKHX U
KAHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUYECKUX PEAKIUi, 0 XUMHYECKOM
PaBHOBECHH, PAcTBOpax M JUCHEPCHBIX CHCTEMax, 00 OOMIMX HAyYHBIX MPHHIMTIAX
XMMHUYECKOTO IIPOU3BO/ICTBA;

e (opMmupoBaHHe Yy OOYYAIOUIMXCS OCO3HAHHOTO IOHHMMAaHHs BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XMMHUYECKHX 3HAaHUU Ui OOBACHEHHMS KJIIOYEBBIX MIEH U mpobiem
COBPEMEHHOM XUMHH, I OOBACHEHHMsS M IPOTHO3MPOBAHUS SIBICHUH, HMMEIOLINX
€CTECTBEHHO-HAYYHYIO MpPHUPOJY; TPAMOTHOIO pelIeHHs MpoOieM, CBA3aHHBIX C
XUMUEH, IIPOTHO3MPOBAHHUs, AaHAJIM3a W OLEHKU C IMO3ULHUH 3KOJIOTMYECKOU



0€30MacHOCTH TOCJIEACTBUI OBITOBOM M MPOWU3BOJACTBEHHOU JCATEIHHOCTH YEJIOBEKA,
CBS3aHHOM ¢ XUMHUYECKUM IPOU3BOACTBOM, HCIIOJIb30BAHNUEM U I1€PEPAOOTKOM BELLIECTB;
yrayOleHne TPEACTABICHUM O HAyYHBIX METOAAX TO3HAHUS, HEOOXOAMMBIX JUIS
nproOpeTeHus] YMEHHI OpUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSI XMMUYECKUX
SIBJICHHH, UMEIOIIIMX MECTO B IIPUPOJIE, B MPAKTHUUECKON ACATEIHHOCTH 1 TIOBCETHEBHOM
JKU3HU.

B nnane peanusanuu nepBooYepeHbIX BOCIUTATENBHBIX U Pa3BUBAIOIINX (DYHKITHI 1IETOCTHON
CHCTEMBI Cpe/iHero o0miero o0pa3oBaHus MPU U3YUYEHUH IpeaMeTa «XUMUsA» Ha YriyOnEHHOM
YPOBHE 0COOYIO aKTYaJIbHOCTb IPUOOPETAIOT TaKUE LIeJU U 3aJjauH, KaK:

BOCIHUTAHUE YOEKIEHHOCTH B II03HABAEMOCTH SIBICHUH MPHUPOMBI, YBAKEHUS K
IIPOLIECCY TBOPUECTBA B O0JIACTH TEOPETHUYECKUX W MPHUKIAIHBIX HCCIEIOBaHUI B
XUMHUH, (GOPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU,

pa3BUTHE MOTHUBALlMM K OOYYEHMIO M IO3HAHHUIO, CLIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOECHHUSI 00I1I€UEIOBEYECKUX IEHHOCTEM;

PasBUTHUC IIO3HaBaTCIIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX n TBOPYCCKUX
CrocoOHOCTEH 00yJarommxcsi, GOopMUpPOBAHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
€caMOOOpa30BaHUI0O U HEMPEPHIBHOMY OOPa30BaHUIO KaK YCJIOBHIO YCHEIIHOM
npodeccCHoHaNbHOM U OOIIECTBEHHOW NeATeIbHOCTH, OTBETCTBEHHOTO OTHOILIEHUS K
CBOEMY 37I0POBBIO M IOTPEOHOCTHU B 3J0POBOM 00pa3e KU3HU;

(dopMUpOBaHHE YMEHHMM U HABBIKOB Pa3yMHOr0 IPUPOAOIIOJIB30BAHUS, Pa3BUTUE
HKOJIOTMYECKON  KyJIbTypbl,  NpUOOpPETEHHE  ONbITa  OOILIECTBEHHO-TIOJIE3HOU
DKOJIOTUYECKOH JESATENBHOCTH.

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

OPI'AHUYECKASA XUMUA

Teopernyeckre 0OCHOBbI OPraHUYeCKONM XUMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEACTaBIEHHE O MHOro00pa3uu
OpPraHMYECKUX COCIUHCHUM.

OJEeKTPOHHOE CTPOEHUE aToMa YIJIepoja: OCHOBHOE U BO30YXKAEHHOE COCTOSHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa YIepoAd. XUMHUYECKas CBSI3b B OPraHMYECKHUX COCHUHCHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa30oBaHUsl KOBAJIEHTHON
cBsi3U (0OOMEHHBIN U JOHOPHO-AKIETITOPHBIN ). THITBI IEpEeKpHIBAaHHSI AaTOMHBIX OpOHUTANEH, G- U T-
cBsi3u. OpuHapHas, JBoWHAs W TpoiHas cBs3b. CrocoObl pa3pbiBa CBs3€ B MoJeKyJax
opranuyeckux peuects. [lonsTHe 0 cBOOOAHOM pajnuKaie, Hykjaeo(puie U 3JIeKTpodue.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
IIPEJICTaBICHUS O CTPYKTYPE MOJIEKYJ. 3HAUE€HUE TEOPUU CTPOEHUSI OPraHMUECKUX COEAMHEHUN.
Mornekynsipable U CTpYKTypHbIe (opmyiibl. CTpyKTypHble (GOpMYyJbl pa3iIMYHBIX BHUIOB:
pa3BEépHyTas, COKpall€HHas, ckKeneTHas. M3omepus. Buasl H30Mepuu: CTpyKTypHas,
IPOCTPAaHCTBEHHAs. JJNEKTPOHHBIE J(PQPEKTHl B MOJEKYIaxX OpPraHMYeCKHX COeIWHEHHN
(MHIYKTUBHBIA M ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o ki1accupuKauy opranudeckux BemecTs. [loHsaTue o GyHKIMOHATBLHON
rpynne. I'omonorus. I'omonornueckue psaael. Cucremarnueckas HOMEHKIIATypa OpraHM4eCKHX
coequuenuii (IUPAC) u TpuBHanbHbIC HA3BaHUS OT/ICIBHBIX MPEACTABHTEIICH.

OcoOenHoct M KjlaccupuUKauusg  OpraHmyeckux  peakiuil.  OkuciauTenpHo-
BOCCTAHOBUTEJIbHBIC PEAKI[UU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX NPEBpAILEHUIN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaTepUallaMU Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BELIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOyIJIMBaHME U  TOPEHHUE),
KOHCTPYUPOBAHUE MOJECIIEH MOJIEKYJI OPraHUYECKUX BEILECTB.

Yraesoaopoasl.

Anxkanbl. 'omonorndyeckuil psi ainkaHoB, oOmiast (popmysa, HOMEHKJIATypa U U30MEpPHSL.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MONEKYT alKaHOB, SP -THOPHAM3AINS aTOMHBIX
opburaneit yrieposa, 6-cBs3b. GU3NUECKUE CBOMCTBA AIKAHOB.

XHUMHUYECKUE CBOMCTBA AJIKAHOB: PEAKIMK 3aMELICHUs, U30MEPU3ALMH, IETUAPUPOBAHU,
HUKJIA3aUM, TUPOJIU3a, KpeKuHra, ropeHus. llperncraBieHne o0 MexXaHU3ME peakUUd
PaAMKaIbHOIO 3aAMEILIECHHUS.

Haxoxnenue B npupozae. CriocoObl ojydeHns U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMeHKIaTypa U uzomepus. OcCOOEHHOCTH CTPOSHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
LUKJIOTeKCaH ) [UKI0ankaHoB. CriocoObl MONTy4YeHNs U IPUMEHEHUE [IUKI0ATKaHOB.

Anxensl. ['oMonornyeckuii ps ankeHoB, o0mias Gopmyina, HOMEHKIATYpa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI AalKeHOB, SP>-THOPUAM3AIMA AaTOMHEIX OpbuTaneii
yriepoja, 6- U n-cBa3u. CTpyKTypHas M reoMeTpudeckas (uc-TpaHc-) usomepus. dGusznueckue
CBOIWCTBAa aJIKEHOB. XWMHMUYECKHE CBOWMCTBA: PEAKIUM MPUCOCIAUHEHUSA, 3aMEUICHUS B O-
IIOJIOKEHUE IIPU JABOWHON CBS3M, NOJMMepHU3auuu U okucieHus. [IpaBmiio MapkoBHUKOBA.
KavecTBeHHbIE peakIuy Ha IBOMHYIO CBsI3b. CIIOCOOBI MOTY4YEHHUS U IPUMEHEHHUE aJTKEHOB.



Ankamuensl.  Kmaccudukammss — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoeartule). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB CONMPSKEHHBIX
mueHoB, 1,2- u 14-npucoenunenue. [lommmepusanus conpspKEHHBIX aueHOB. CrocoObl
MOJIyYEHUs U IPUMEHEHHE aJTKaJUCHOB.

Ankunbl. ["'oMonorudeckuil psii ankuHOB, oOmas Gopmyia, HOMEHKIATypa U U30MEpHsL.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yriepojna. dusmyeckue CBOICTBA aTKMHOB. XHUMHUYECKHE CBOMCTBA: peaKUUU
MPUCOSANHEHUS, AUMEPU3alMu U TPUMEpPHU3alluu, OKuciaeHus. KucnoTHele CBOICTBa ajJKWHOB,
UMEIOLINX KOHIIEBYIO TPOWMHYIO CBsi3b. KauecTBEeHHBIE peakIMHM Ha TPOiHYIO CBsA3b. CrocoObI
MOJIYYSHUS! U IPUMEHEHUE AIIKUHOB.

ApomMatudecKkue yrieBoaopobl (apeHsl). 'omonorudeckuii psin apeHos, oomas popmyna,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30II1a.
Ou3nyecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMoJOrOB: PEaKIuu
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKale, peaklUU IPUCOEIUHEHMS,
OKHCIIEHHE TOMOJIOTOB OeH3oua. [IpencraBienne 06 OpUEHTHPYIOIIEM JACHCTBIH 3aMECTHTENEH B
OCH30JILHOM KOJIbLIE Ha MpHUMepe AIKWIbHBIX PAIUKAIOB, KapOOKCHIBHOM, THAPOKCUIBHOM,
aMUHO- U HHUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XHMHUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepusanus cruposa. CrnocoObl MOTy4YEeHNs U IPUMEHEHUE apOMATUYECKUX YIIIEBOIOPO/IOB.

[Mpuponnsiii ra3. [lomyraeie HedTsHBIE Ta3el. HedTs u e€ mpoucxoxaenue. KameHHbIH
yrojib ¥ OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku He(PTHU: MEeperoHka, KPEeKHHT
(TepMHUYECKHA, KaTaluTU4eCKuil), pudopMunr, nuponus. [Ipoaykrsl nepepaboTku HedTH, UX
MIPUMEHEHNE B MPOMBIIIJICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOIOB.

ONEKTPOHHOE CTPOEHHUE TaJIOrEHIIPOM3BOAHBIX YIJIEBOJAOPONOB. Peaknuu 3amelieHus
rajoreHa Ha TUJPOKCOTPYMMY, HUTPOTPYIIY, IMAHOTPyNIy, amMuHOrpynny. JleiicTBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHOUPTOBOrO pacTBopa Miénoud. BzaumonelicTBue
JUTaJIOTEHAIIKAHOB C MarHueéM M LMHKOM. [IoHsATHE O MEeTalIoOpraHMYecKUX COEAMHEHMSX.
Hcnonp30BaHre TallOTEHIPOU3BOIHBIX YIJIEBOJOPOJOB B OBITY, TEXHHUKE W TIPU CHUHTE3E
OpPraHUYECKHUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl M3y4YEHHsS] BEIIECTB M MX IMpEBpallleHud: H3y4YeHHe
(bu3HYECKUX CBOMCTB YIIIEBOAOPOOB (PaCTBOPUMOCTh), KAUECTBEHHBIX PEaKIUil YIIIEBOIOPOIOB
pa3INYHBIX KJaccoB (oOeclBeuMBaHWE OPOMHOM WM MOJHOM BOJBI, pacTBOpa MepMaHTaHaTa
KaJusi, B3aUMO/JICHCTBHUE alleTUIICHAa C aMMUAYHBIM pacTBOpOM okcuna cepedpa(l)), kauecTBeHHOE
oOHapyXeHHe YriiepoJa M BOAOpPOJa B OpPraHMYECKUX BEUIeCTBAaX, MOJyYEHUE HTHIIEHA U
U3Y4YEeHHUE €ro CBOWCTB, o3HaKomuieHue c koJutekiusmu «Hedtb» u «Yromb», ¢ obpasuamu
IJIacTMacc, KayudykOB W  pPE3UHbI, MOJECIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJOB U
raJIOT€HIIPOU3BOIHBIX YIJIEBOJOPOJIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHUs.

[IpenenbHble OnHOATOMHBIE cHUpPTH. CTpoeHHE MOJeKysl (Ha MpUMepe MeTaHoja U
sTanona). ['omonornyeckuit psia, obmias popmMyna, H30Mepus, HOMEHKJIATypa U KIacCU(PUKAIIUS.
®u3nyeckue CBOWCTBA MpPEAENbHBIX OJHOATOMHBIX CHUPTOB. BOJOpOJHBIE CBSI3U MEXKIY
MOJIEKYJIaMH CUPTOB. XMMHUYECKHE CBOMCTBA: PEAKI[MH 3aMeIlleHus, IeTHIpaTallii, OKHCIEHUS,
B3aMMOJICIICTBHE C OPraHUYECKUMHU U HEOpraHMYeCcKUMHU KucioTamu. KaduecTBeHHas peakius Ha
OJIHOATOMHBIE CHUPTHL. JleiicTBHE 3TaHONA W METaHOJNa Ha OpraHu3M uenoBeka. CrocoObl
MOJIYYeHUS] U IPUMEHEHUE OJTHOATOMHBIX CITUPTOB.



[Ipocteie 3¢upsl, HOMEHKIaTypa U u3oMepus. OcOOCHHOCTH (PU3NUYECKUX U XUMHUYIECKHUX
CBOJNCTB.

MHoOroaToOMHbl€ CHOUPTHI — ATWIEHIVIMKOIb M INIHLEpUH. DPU3NYECKHME U XUMHYECKHE
CBOICTBa: peakluu 3aMEIICHUs, B3aUMOJACHCTBHE C OPraHUYECKMMH W HEOPTaHUYECKUMU
KHCIIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOAaTOMHbIe cHpThl. [IpeacraBienue o MexaHu3Me
peakuuii HykiieopuiabHOTO 3aMerienus. JlefictBue Ha opranusM 4yenoBeka. CriocoObl MOTydeHUs
Y IIPUMEHEHUE MHOI'OATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®usnveckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHosa. KauecTBeHHBIC
peakiuu Ha QeHon. TokcuuHOCTh ¢eHona. CrocoObl MoNydeHus W NpUMEHeHue (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHunbHbBIE COEIUHEHUS — aIbJErHIbl M KETOHBl. JJEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIErHA0B M KETOHOB, obOmias ¢opmyna,
M30MEpPUSL M HOMEHKJarypa. PU3MYECKUE CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETHJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KaueCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

OnHOOCHOBHBIE MpeJeNibHbIE KapOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHHUS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. DuU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
npeeIbHBIX KAPOOHOBBIX KUCIOT. BogmopoaHbIe CBsI3U MEXKIy MOJIEKYJIaMU KapOOHOBBIX KHCIIOT.
XUMUYECKUE CBOMCTBA: KUCIOTHBIE CBOICTBa, peakilus dTepuuKanuu, peakiuu ¢ y4acTueM
YTII€BOJOPOAHOTO panukana. OCOOEHHOCTH CBOWCTB MypaBbMHOW KHCIOTHL. [loHATHE O
IPOU3BOJHBIX KapOOHOBBIX KHUCIOT — CIOXHBIX 3¢pupax. MHoroodpaszue kapOOHOBBIX KHUCIOT.
OCO0eHHOCTH CBOMCTB HEMpPEJENbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHUCIIOT, JUKApOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KuCIOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxnble 3¢upsl. 'oMonornueckuit psa, obmas Gopmyina, ©30MepHst 1 HOMEHKJIATypa.
Puznyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U IEIOYHON Cpefe.

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

MBpUI4 KaK COJTM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mass xapakTtepuctuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AW- H
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (PYyKTO3a, TrajakTtosa, pubo3a, Ie30KCHpuOo3a.
®uznyecKkue CBONCTBA U HaX0XkAeHHE B npupoje. PorocuHTe3. XMMUUECKHE CBOKWCTBA MIIFOKO3bI:
PEAKIMHU C YYaCTHEM CITUPTOBBIX U AJIbJIETUAHOM TPYIII, CIIUPTOBOE U MOJIOUHOKHCIIOE OpOsKEHHE.
[TprmeHeHue TI0KO03bl, €€ 3HaUeHHE B KU3HEISSITeIbHOCTH oprannu3Ma. Jlucaxapusl: caxaposa,
MaibTO3a M JaKTo3a. BoccTaHaBnuBaronue U HEBOCCTaHABIMBAIOIINE Aucaxapuiabl. ['naponus
nucaxapunoB. Haxoxzaenue B npuponae u npuMeHenue. [lomucaxapuipl: Kpaxmai, TJIMKOTEH U
nemnono3a. CTpoeHHE MaKpOMOJIEKYJ KpaxMmania, IJIMKOIeHa MW ILe/uirono3bl. dusnueckue
CBOMCTBA KpaxMaja M LEJUII0JI03bl. XMMUYECKHUE CBOMCTBA KpaxMmana: THIpOoJn3, KaueCTBEHHAs
peakiusi ¢ HMOJOM. XHMHYECKHE CBOWCTBA LEJUIIONO3bL: TUAPOJIN3, MONy4YeHHe 3(PupoB
1eJuTI00361. [loHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

OKCHEpUMEHTAJILHBIE METOJbl M3YYEHUS BELIECTB U MX IMPEBPALLEHUIl: PaCTBOPUMOCTH
Pa3IMYHbIX CIUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJIAa C HATPUEM, OKUCIIEHUE ITHJIOBOTO CIIUPTa



B albJETH]l HA PACKAIEHHOW MEIHOMN NMPOBOJIOKE, OKHUCIEHUE 3THJIOBOIO CHUPTA IUXPOMATOM
KaJiis (BO3MOKHO HCIOJIb30BAHUE BUICOMATEPUATIOB), KAYECTBEHHBIE PEaKIIMU Ha allbJIETUIbI (C
ruapokcugoM aumammuucepeOpa(l) w  rumpokcumom  wmemu(ll)), peaknus rimnepwHa
ruapokcuaoM Meau(ll), xumudeckue cBoiCTBa pacTBOpa YKCYCHOM KHMCIIOTHI, B3aUMOJICHCTBHE
pactBopa ritoko3bl ¢ ruapokcugom menu(ll), BzanmonelicTBue kpaxmaia ¢ HMOJOM, pEIICHHE
AKCIIEPUMEHTAIBHBIX 337124 10 TeMaM «CriupThl U GeHoIbD», «KapOoHoBbIe KUCTOTHL. CII0XKHBIE
3pUPBD».

A3oTcoaeprkaliue OpraHu4ecKkue coeJMHeHusl.

AMUHBI — OpraHudeckue TMpou3BOAHbIe ammuaka. Kiaccudukanus amMHHOB:
amudaruyecKkue U apoMaTHUECKUE; NMEPBUYHbBIC, BTOPUUYHBIC U TpeTudHble. CTPOSHUE MOJICKYII,
obmas ¢opmyna, u3oMepus, HOMEHKJIATypa U (pu3nMveckre CBOWCTBA. XUMHUYECKOE CBOMCTBA
anudaTUyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, alKMJIMPOBAHUE, B3aHMMOJCHCTBHE MEPBUYHBIX
aMUHOB C a30TUCTOMN KUCI0TOK. CONM aJIKUIaMMOHMS.

AHWIIMH — TIPE/ICTaBUTENIb aMUHOB apoMaTH4eckoro psna. Ctpoenue anuwinHa. Bzaumuoe
BIIMSIHUE TPYIINl aTOMOB B MoOJieKyje aHuianHa. OCOOCHHOCTH XMMHUYECKMX CBOWCTB aHWJIMHA.
KauectBennsle peakuuud Ha aHWwiMH. CrnocoObl TMOMy4YeHHS U TpPUMEHEHHE aau(aTHUYeCKUX
amuHOB. [lonydyeHne aHUIMHA U3 HUTPOOEH301a.

AwmunHokuciaotel. Homenknarypa u uzomepusi. OTieabHbIe TPEACTaBUTENN (l-aMHUHOKHUCIIOT:
[JIMLYH, ajJaHuH. OU3nYecKre CBOMCTBA aMUHOKHUCIIOT. XMMHYECKHE CBOMCTBA aMUHOKHUCIIOT KaK
aM(OTEpPHBIX OPraHUYECKUX COSAMHEHUN, peaKiys MOJIUKOHECH AN, 00pa30BaHKe MENTUIHON
cBs3U. buonornyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U TUAPOIIN3 NENTUIOB.

benku kak npupogHbie moauMepsl. [lepBudnas, BTOpUYHAas U TPETUYHAS CTPYKTYpa OCJIKOB.
XUMHYECKUE CBONCTBA OCIKOB: THAPOJIH3, ICHATYpAIlisl, KAUeCTBEHHbBIE PEAKIIUU Ha OCNIKH.

OKCIEPUMEHTAIbHbIE METOJbl M3Y4YEHHS BEIIECTB M HMX IPEBpPALICHUN: PACTBOPEHHUE
0enkoB B BOJIe, AeHATypalus OEJIKOB MPH HArpeBaHHH, IIBETHHIE PEAKIMU Ha OENKH, pelleHue
AKCIIEPUMEHTAJIBHBIX 337a4 MO0 TeMaM «A30TCOJIEpKalllie OPTraHWYECKHE COCIUHEHUS» |
«Pacno3HaBaHne OPraHUYECKUX COCTUHECHUI.

BbicokoMoieKyJIsIpHBIE COeIMHEHHUS .

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEpP, MOJUMED,
CTPYKTYPHOE 3BEHO, CTENEeHb MOJMMEpPU3AINU, CpPeAHsss MoJieKysipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHUN — TTOJIMMEPHU3AIIHS U TIOTUKOHICHCAITHS.

[Tonumepubie maTepuansl. [InacTmaccsl (MOJUATUIIEH, TOTUIPOIUIIEH, TOTUBUHUIXIOPU]L,
MOJIUCTUPOIL, TOIMMETHUIMETAKPUIIAT, TOIMKAPOOHATHI, TOMUATHIEHTepedTanar). Y THIn3anus u
nepepaboTKa MIacTuKa.

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

Bonokna: HatypanbHbIE (XJIOIMOK, MIEPCTh, IMIENK), UCKYCCTBEHHBIC (BHUCKO3a, 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
oOpasiaMu TPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUTACTMAacC, KaydyKOB, peIIeHUe
SKCHEPUMEHTAIBHBIX 337a4 110 TeMe «Pacno3HaBaHMe J1IaCTMACC U BOJIOKOHY.

Pacuérnbie 3amaun.

Haxoxaenrne MoneKyasspHO GOopMyIIbl OPTaHUIECKOTO COSTUHEHUS IO MACCOBBIM JIOJISIM
3JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXKICHHE MOJIEKYJISIPHOU (OpMYIIbI OPraHHYECKOTO



coeTMHEHMS 10 Macce (00BEMY) TPOTYKTOB CTOPaHUS, 110 KOJMYECTBY BEIIeCcTBa (Macce, 00bEMY)
OPOAYKTOB pPEAKIMU W/HIM HMCXOJHBIX BEIIECTB, YCTAHOBJIECHUE CTPYKTYpPHOH (HOpPMYIBI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHYECKMX CBOHCTB MJIHM CIIOCOOOB MOJYYECHHS,
orpeziesieHUe I0JIM BBIXOa MPOIyKTa PEeaklUy OT TEOPETHUECKH BO3MOMXKHOTO.

MesxnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IPU M3Y4YE€HHUU opraHmdeckoi xumuu B 10 kmacce
OCYILIECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaKk U
MOHSTHUA, TIPUHATBHIX B OTJEIbHBIX IPEJAMETAX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TOHATHUA: SIBJICHHUE, HAy4YHBIM (akT, rumnoresa, TEOPHs,
3aKOH, aHaIM3, CUHTE3, Kjaccu(uKaius, HAOIIOICHHWE, M3MEPEHHE, SKCIEPUMEHT, MOJIEINb,
MOJIEJTUPOBAHUE.

®u3uka: Marepusi, aroM, DJEKTPOH, MPOTOH, HEUTPOH, MOJIEKylla, IHEPreTHUECKUn
YpOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BelIecTBa, (PU3WYECKUE BEIHUYUHBI,
€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, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOMAaeMbIe, TOTUIHBO.

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

11 KJIIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMUYEeCKUH aeMeHT. M3oronsl. CTpoeHNE 3JIEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIIA. ODHEPreTMUECKHE YPOBHM U TOAYPOBHH. ATOMHBIE
opoutanu. Knaccudukaims XUMHYECKUX JJIEMEHTOB (S-, p-, d-, f-amemenTs). Pacnpenenenue
AJIEKTPOHOB TI0 AaTOMHBIM OpOUTaNsIM. OJEKTPOHHbIE KOH(QUIYpallUM AaTOMOB 3JIEMEHTOB
[EpBOr0O—4eTBEPTOTO MEPHOJAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUM, 3JIEKTPOHHBIE
KOH(UTypauyu HOHOB. DIEKTPOOTPULIATETLHOCTb.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema XuMmuueckux saeMeHToB [[.1.
MenneneeBa. CBsa3pb NEpHOAUMYECKOTO 3akoHa M Ilepmonnyeckodl CHCTEMBI XUMHUYECKHX
AIIEMEHTOB C COBPEMEHHOM TEOpUEN CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB
XUMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX HMH IMPOCTHIX M CJIOXKHBIX BELIECTB MO TpynmaMm u
nepuoaaM. 3HaueHue nepuoandeckoro 3akona /.M. Menaeneesa.

XuMmHu4deckasi CBsI3b. BUABI XMMHYECKOW CBSI3U: KOBAJIEHTHAs, MOHHAS, METAJUIMYECKas.
Mexanu3Mbl 00pa30BaHMsI KOBAJIEHTHOMN CBSI3M: OOMEHHBIN U TOHOPHO-aKIENITOPHBINA. DHEPrus 1
JUIMHA cBsA3M. [losApHOCTB, HaNpaBIEHHOCTh M HACBHIIAEMOCTHh KOBAJEHTHOW cBA3U. KpaTHble
cBs3u. BogoponHas cBsi3b. MeXMONIEKYISIPHBIE B3aUMOACHCTBUS.

BayeHTHOCTP W BaJEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOW CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUYECKHM CTPOEHUEM (HA NpPUMEPE COEAMHEHHUH BJIEMEHTOB BTOPOTO
nepuoa).

[IpencraBneHne O KOMIUIEKCHBIX coenuHeHMsX. (CocTaB KOMIUIEKCHOTO — HMOHA:
KOMILIEKCOOOpa3oBarenb, JUTraHAbl. 3HAY€HUWE KOMIUIEKCHBIX coefauHeHuil. Ilonstue o
KOOPAMHALIMOHHON XUMUHU.



BemectBa MOJEKYISPHOTO M HEMOJEKYISIPHOTO CTPOEHUs. THUIBl KPUCTAIIMYECKHUX
pem€ToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsitue o nucnepcHbix cuctemax. Mctunneie pactBopsl. [IpeacTaBieHue 0 KOJTOUIHBIX
pactBopax. CrnocoObl BbIpaKeHHsI KOHIICHTpAIlMM pPAacTBOPOB: MaccoBas JOJs BellecTBa B
pacTBope, MOJIsSIpHAas ~ KOHUEHTpauus. HacelllleHHble ¥ HEHaChILEHHBIE  PaCTBOPBHI,
pacTBopuMOCTb. Kpucramnoruaparsi.

Krnaccudukanus ¥ HOMEHKJIATypa HEOPTaHWMYECKHX BEHICCTB. |pHBUAIBHBIC HAa3BaHUS
OT/ZIEJIbHBIX NPEJCTABUTEIECH HEOPraHUYECKUX BEUIECTB.

Knaccudukanust XuMuuecKuxX peakiiii B HEOPraHWYeCKONW U OpraHnYeCcKOrd XUMHUHU. 3aKOH
COXpaHEHHUsI MAaCChl BEIIECTB; 3aKOH COXPAHEHUS W TMPEBPALICHUS IHEPTUU MPU XUMHUUYECKHUX
peakuusax. Termosbie 3h(HEeKTh XUMHUECKUX peakuuil. TepMOXUMHUECKUE YpaBHEHHUS.

CKopocTh XUMHUYECKOM peakIlnu, €€ 3aBUCUMOCTh OT Pa3iNuHbIX (akTopoB. ['oMoreHHBIE
U reTeporeHHble peakunu. Katanus u kataam3aropsl.

OOpaTtuMbie 1 HEOOpPATUMEBIE PEAKINK. XUMUYEeCKOe paBHOBecHe. KOHCTaHTa XUMHUYECKOTO
paBHOBecus. DakTOphl, BIMSIONIME HA TOJOXXCHHE XWMHUYECKOTO PAaBHOBECUS: TEMIIEpaTypa,
JIaBJICHUE U KOHLEHTPALMU BELIECTB, yuyacTByomuX B peakuuu. [Ipunuun Jle Hlatense.

OnektponuTnueckas guccouuanus. CuibHble W crnabble  37MeKTpoauthl. CTeneHb
nuccormanuu. Cpefa BOJHBIX PacTBOPOB: KUCJIOTHAs, HEHWTpasibHas, ieinouyHas. BogopoaHbii
nokazarens (PH) pactBopa. ['maponus coneii. Peakiym nonnoro ooMeHa.

OKHUCIHUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okuciaeHud. OKHUCIUTENb U
BOCCTaHOBUTENb. [Iponecchl OKHCIEHHST M BOCCTAHOBJIEHUS. BaxHellnue OKUCIUTENIH U
BOCCTAHOBUTEIN. METO1 3JIEKTPOHHOTO Oaianca. DIIEKTPOIN3 PACTBOPOB U PACIIABOB BEIIECTB.

DKCIepUMEHTAIbHbIE METOAbl HM3YYECHHS BEIIECTB U WX TMPEBpAIICHUI: pa3lIoKeHUE
MEepPOKCUJa BOJOPOJAa B NPHUCYTCTBUM KaTalld3aTopa, MOJEIM KPUCTAUIMYECKUX PEIIETOK,
MPOBEJCHUE pEakiuii HOHHOTO OOMEHa, OIpelNeleHne Cpeabl PacTBOPOB C TMOMOIIBIO
WHIUKATOPOB, U3YYCHHUE BIUSHHS Pa3IMYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIu U
MOJIOKEHNE XUMHUYECKOTO PABHOBECHSI.

Heopranuveckasi Xumus.

ITonoxxenue HemertaiuioB B llepuommueckoir cucrteMe XuUMHYECKHX dieMeHTOB J[.H.
MeHnneneeBa U OCOOCHHOCTH CTpOEHHUS HX aroMoB. (DU3MYECKHE CBOMCTBA HEMETAJUIOB.
AnnoTponusi HEMETaIoB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopon. Ilonyuenue, ¢puzndeckue ¥ XUMUYECKHE CBOWCTBA: PEAKIMU C METaUIAMU U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mipubl. TOTIMBHBIE 371€EMEHTHI.

["anmorensl. Haxoxxnenne B mpupoje, CocoObl MOMyYeHUs, (PU3NIECKUEe U XUMHUYECKHE
cBoiicTBa. ['asioreHoBOOPOBI. BakHeime KHUCIOPOACOAEpKAIUE COCIUHEHUS TaJlOreHOB.
JlabopaTopHbIe U MPOMBIIIITICHHBIE CITOCOOBI TOTYYSHHS TaIoreHOB. [[prMeHeHre raloreHoB U UX
COEMHECHUM.

Kucnopon, o3oH. JlabopaTtopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYyYEHHUS KHUCIOPOJA.
DuU3NYECKNE U XUMUYECKHE CBOMCTBA M TPUMEHEHUE KUCIOpoAa U 030HA. OKCHJIBI U IEPOKCUIBI.

Cepa. HaxoxxnaeHume B TpUPOJE, CIOCOOBI TMONYyYEeHUS, (DU3MUECKHE W XHUMHUYECKHE
cBoiictBa. CepoBogopon, cynbduasl. Oxcun cepoi(1V), okcun cepei(VI). Cepuucras u cepHas
KUCJIOTHI M uXx comr. OCoOCHHOCTH CBOWMCTB CEpHOW KHCIOTHL. I[IpuMmeHeHue cepsl u €&
COCTUHEHUN.

A3zor. Haxoxmenue B Tpupojie, CIOCOObI MONMy4deHHs, (PU3MYECKHMEe U XHUMHYECKHE
cBolMcTBa. AMMHaK, HUTpUIbl. OKCHUIbI a30Ta. A30THUCTas M a30THAs KHUCIOThI M UX COJIU.



Oco0EHHOCTH CBOWCTB a30THOM KHCIOTHL. [IprMeHEHHEe a30Ta W €ro COeIUHEHHH. A30THBIC
ya00peHusl.

®ochop. Haxoxnenwe B mpupoje, CrocoObl MoMydeHUsi, GU3NUECKUE U XUMHYCCKHE
cBorictBa. Pochuast u pochun. Oxcuasl hochopa, hochopHas kuciaora u e€ conu. [Ipumenenue
docdopa u ero coequnenuii. ocdopHbie y1oOpeHus.

Yrinepon, HaxoxkIeHHE B Tpupoje. AIoTpornHbie Moaudukanuu. Duzmdeckue u
XMMUYECKHE CBOMCTBA ITPOCTHIX BEILIECTB, 00pa3oBaHHbIX yriepoaoM. Oxcun yraepona(ll), okcua
yraepona(lV), yronpHas kucinora u €€ coid. AKTUBUPOBAHHBIN yroJib, ajcopOius. dymepens,
rpaden, yrnepoaHsie HaHOTpYyOkH. [IprMeHeHre NpoCThIX BEIIECTB, 00Pa30BaHHBIX YTIEPOIAOM,
U €ro COCIMHECHUM.

Kpemuuii. Haxoxxnenue B mpupope, crocoObl MOJTydeHus, (GU3NYecKrue U XUMHUYECKHe
cBoiictBa. Okcun kpemuus(1V), kpeMHHeBas KUCIIOTa, CUIMKAThL. [IprMeHeHne KpeMHUS U ero
coenuHeHui. CTEKIIO, ero MoJy4eHue, BUAbI CTEKIIA.

[Tonoxenune meramuioB B [leproanyueckoit cucreMe XuMHUUYECKHUX 31eMeHTOB. OCOOEHHOCTH
CTPOCHUS JEKTPOHHBIX 000JI049eK aTOMOB MeTayutoB. O0mue Gpu3nuecKkue CBOMCTBAa METAIJIOB.
[TpumeneHue MeTaiIoB B ObITY U TexHUKe. CIIJIaBbl METAIIJIOB.

DNEKTPOXUMHUYECKHUH psii HanpspKeHU MeTasuioB. OO01iue crnocoObl MOTyYeHUs! METaJLIOB:
TUAPOMETAJUTYPTUsl, MUPOMETAIUTYPTHUS, dIEKTpoMeTaITyprusi. [IoHsiTHE 0 KOPPO3UK METAJLIOB.
Crioco0pbI 321U TH OT KOPPO3UH.

Ob6mas xapakrepuctuka metamuioB |A-rpynmnsl [lepuoanueckoit cMCTeMbl XUMUYECKHX
sneMeHToB. HaTpuii u xanwmii: moiydenue, pu3ndyeckue U XMMHUECKUE CBOWCTBA, MIPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCAMHEHUH.

O6mas xapaktepuctuka MetamaoB |IA-rpynnsl [leproguueckoil cucTeMbl XUMHUYECKHX
aIIeMeHTOB. MarHuii U KaubpIuii: mony4deHue, Gu3sndeckue 1 XMMHUYECKre CBOMCTBA, TPUMEHEHNE
MIPOCTHIX BEIIECTB U X coennHeHul. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMUHUN: TIONy4YeHue, (PU3NYECKne U XUMHUUYECKHE CBONCTBA, MPUMEHEHUE MPOCTOTO
BEIIECTBA M €ro coeAuHeHud. AMQoTepHBIE CBOWCTBA OKCHUJIAa M THAPOKCHUIA ATIOMUHMUS,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSI.

OO0mass xapakTepucTuka MeTauioB mNoOouHbix moarpymnmn (b-rpymm) Ilepuomudeckoit
CHUCTEMBI XUMHYECKHUX DJIEMEHTOB.

®dusnueckue 1 XMMUUYECKHE CBOMCTBA XpoMma U ero coeuHeHur. OKCUIBI U THAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl U qUXpoMaTthl, UX OKUCIUTEIHHBIC CBOWMCTBA.
[lony4yeHnue u npuMeHeHHE Xpoma.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHia M €ro CoeauHeHuid. Baxueiimme
coenunenus mapranua(ll), mapranna(lV), mapranua(VI) u mapranuna(VIl). Ilepmanranar kanus,
€ro OKHUCIUTEIbHbIE CBOMCTBA.

®du3nueckue 1 XMMUYECKHE CBOMCTBA XKelle3a U ero coeguHeHui. OKCUabl, THAPOKCUIBI U
commm xkene3a(ll) u xemneza(lll). [lomydaenne n npuMeHeHHE KeJe3a U ero CIIJIaBoB.

du3nyecKnue U XMMUYECKUE CBOMCTBA MeIIU U €€ coenruHeHui. [lonyuenne n npumeHenrne
MeIU U €€ COCIUHEHUM.

[{uuk: mony4yeHue, GU3NIECKUE U XUMUYECKUE CBOICTBA. AM(OTEepHBIE CBOWCTBA OKCHUIA
Y THAPOKCHU/IA ITMHKA, TUAPOKCOKOMIUICKCHI IMHKA. [[puMeHeHne IMHKA U ero COeAMHEHUH.

DKCrepuMEHTAIbHBIE METO/IbI M3yUEHHSI BEILIECTB U UX MPEBpallleHUuI: H3yuyeHrue 00pasion
HEMETAIJIOB, TOpEeHHe cephl, docdopa, Kele3a, MarHus B KUCIOPOJE, U3YUYCHHE KOJIICKIIUU
«MeTtaibl ¥ CIUTaBbl», B3aUMOJCHCTBUE LIEIOYHBIX U IIETIOYHO3EMENbHBIX METAJUIOB C BOAOU
(BO3MOYHO HCITOJIb30BAHKE BUEOMATEPHUAJIOB), B3aUMO/ICIICTBHE IMHKA U XKeJle3a C PACTBOPaMHU



KHCIIOT M IIEJIOYEH, KAYECTBEHHBIE PCAKLIMM HAa HEOPTaHWYECKUE aHMOHBI, KATHOH BOAOPOJA U
KaTHOHBI METAJIJIOB, B3aUMOJIECTBUE TMIPOKCHUIOB AIFOMUHUS U LIUHKA C PACTBOPAMU KUCIJIOT U
1IeJI0ueH, pelIEHUE IKCIIEPUMEHTAIbHBIX 3a/a4 110 TemaMm «[ asorensi», «Cepa u €€ coeqMHEHUS,
«A30T U Qochop U UX coeqUHEHUA», «MeTamibl TIaBHbIX HNOATPYHI», «MeTaibl M0OOYHBIX
HNOATPYIIII».

XuMuo H )KU3Hb.

Posib xumum B oOecrieueHNH yCTOWYMBOTO Pa3BUTHUS denoBedecTBa. [IoHATHE O HAyUHBIX
METOJaxX IMO3HAaHUA U METONOJIOTMH Hay4yHOr 0 HccaenoBanus. Haydnsle IpUHINIIBI OpraHu3anuu
XMMHUYECKOI0 MPOU3BOACTBA. IIpoMblisieHHbIE CIOCOOB! MMOJIyYeHHs] BaXKHEHIINX BEIECTB (Ha
npruMepe MPOM3BOJCTBA aMMHMAaKa, CEPHOM KHUCIOTHI, MeTaHoia). IIpombllieHHbIe CIIOCOObI
[IOJIyUEHUSI META/VIOB M CIUIABOB. XHMHUYECKOE 3arps3HEHHE OKpYKAIOIIEH Cpeabl U €ro
nociencTsus. Posib XxuMun B o6ecrieueHNH SHepreTH4eckoil 0e30macHoCTH.

XuMus U 370poBbe 4YelloBeka. JlekapcTBeHHble cpencTtBa. [IpaBuia wHcnosb30BaHMA
JIEKapCTBEHHBIX IpernapaToB. Poib XUMUM B pa3BUTUU MEIULIVHBI.

X¥MHS UM OCHOBHBIE KOMIIOHEHTHI, IUILEBbIE 100aBKU. Poiab XxuMuu B obecnieueHnn
HUILEBOH O€30MaCHOCTH.

Kocmernueckne u mapgromepHsle cpenctBa. beitoBas xumus. [IpaBuna 6Ge3omacHoro
MCII0JIb30BaHUs IIPENapaToB ObITOBOW XMMHUH B IOBCEHEBHOMN )KU3HHU.

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

XuMmus B celbCKOM X03siiicTBe. OpraHndeckrue 1 MUHepaibHble y100peHus.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTEPHUAIIbL, KPACKH, CTEKIIO, KepaMHKa. Marepuaiibl AJis
aneKTpoHUKU. HanoTexHomoruu.

Pacuérnrie 3amaun.

Pacuéthl: Macchl BeliecTBa WM 00bEMa ra30B [0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe
Wwin 00bEMY OFHOTO W3 YYacTBYIOIIMX B PpeakIUM BeIIeCTB, Macchl (00bEMa, KOJIMYecTBa
BEIIECTBa) MPOJYKTOB pPEAKIMH, €CIU OJHO U3 BELIECTB HMMEET NpUMECH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa pEeaKklUu, €cld OJHO M3 BEUIECTB JIaHO B BUJAE pacTBopa C
OIpPENENEHHONM MAacCOBOM JOJIEd DPACTBOPEHHOIO BELIECTBA, MACCOBOM IOJIM MU MOJISPHOH
KOHIIEHTPAllUM BEILECTBA B PAacTBOPE, IOJIM BBIXOAA MPOAYKTA PEAKIUH OT TEOPETUYECKU
BO3MOKHOTO.

MexnpeamMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMeTHBIX CBsI3€i MpH U3ydyeHHH OOIIel U HeOPraHU4YeCKOH XUMHUH B
11 xitacce OCyIIECTBIISETCS Yepe3 MCHOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHbBIX MOHSATHM,
TaK U MOHSTUN, IPUHATHIX B OTJENBHBIX MTPEIMETaX €CTECTBEHHO-HAYYHOTO IUKIIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE MOHATHUA: SIBICHHWE, HAay4yHBIM (akT, TMIOTe3a, TEeOopus,
3aKOH, aHaju3, CHHTE3, KiacCU(UKAIMsA, TEepUOAUYHOCTb, HAOIIOJCHUE, HU3MEpEeHHe,
AKCIEPUMEHT, MOJIENb, MOJIEITUPOBAHUE.

®uznka: marepusi, MUKPOMHpP, MaKpOMHUp, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJIa, YHEPreTHUYECKUH YPOBEHb, BEIECTBO, TEIO0, O0BEM,
arperaTHOE COCTOSIHME BEILECTBA, UICANbHBIN ra3, (GU3NYecKue BEIMUUHBI, €IMHUIIBI U3MEPEHHUS,
CKOpPOCTB, JHEPIHUs, Macca.

buonorust: knerka, opraHusM, OJKocucTema, Ouochepa, MeTabOIU3M, MaKpo- H
MHUKpPOAJIEMEHTBI, OENKU, JKUPBI, YIJIEBOABI, HYKJIEHHOBBIE KHCIOTBI, (PEPMEHTHI, TOPMOHBI,
KpyTroBOPOT BEUIECTB U ITOTOK HEPTUU B IKOCHCTEMAX.

['eorpadus: MuHepasbl, TOPHbIE TOPOIb, TOJIE3HbIE HCKOMAeMbIe, TOIUIUBO, PECYPCHI.



TexHomorus: XMMU4ecKkas MPOMBIIUICHHOCTb, METALTypIusi, CTPOUTENbHBIE MaTepUabl,
CENIbCKOXO3SHCTBEHHOE TPOM3BOJCTBO, IMHINEBAs IMPOMBIIUICHHOCTh, (hapmalneBTHUecKas
IIPOMBIIIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX IIpenapaTos, IIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaTE€PHUaJIOB, 3JEKTPOHHAS IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OFPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBEeTCTBUU C CHCTEMHO-AEATEIHHOCTHBIM IOAXOJOM B CTPYKType JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPeIMETa « X UMHs» Ha YPOBHE CPETHETO 00Iero 00pa3oBaHusl BbIIEICHBI
CIIEAYIOIINE  COCTAaBIIAIONIME: OCO3HAHUE OOYYAIOUIMMHUCA  POCCHMCKON  TpaKIaHCKOM
UJCHTUYHOCTH; TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEICICHUIO;
HaJIM4YUe MOTHUBALMM K  OOY4YEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYarOIIUXCS
PYKOBOJICTBOBATHCSl NPUHATHIMU B OOIIECTBE MpPaBUJIAMHU W HOPMaMH TIOBEACHUS; HAIUYHE
IIPaBOCO3HAHUS, YKOJIOTUYECKON KYJIBTYpBI; CIIOCOOHOCTh CTABUTh LIEIU M CTPOUTDH KU3HEHHBIC
TUTaHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT c(hopMHUPOBAHHOCTH
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIIEHOCTH 00OYUYAIOMIMXCs B MPOLIECCE pealln3aluu
00pa3oBaTenbHON JESTEIHLHOCTH.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHOopMHUPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUUYECKOM JEATENbHOCTH 00yUYalolUXCcs B MPOIlecce peann3aun
00pa3oBaTeNbHON AEATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHMSA:

OCO3HaHHUA 00YYaIONIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSIIKY;

NPEICTaBICHUS O COIMHUAIBHBIX HOpPMax M TMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTHU MPHU CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENIbHBIX 33/1a4, BBHIMOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M IPHHUMATh MOTUBBI, HAMEPEHHSI, JIOTUKY W apTYMEHTBI IPYTHX
NIPY aHaJIN3€ Pa3IMYHBIX BUJOB yU4EOHOU NEesITETbHOCTH;

2) NIaTPHOTHYECKOr0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAy4YHOMY HACJIEIUI0 OTE€YEeCTBEHHOMH
XUMUH;

YB@KEHHS K MPOIECCY TBOPYECTBA B OOJACTH TEOPHUH U TPAKTHUYECKOTO MPUIIOKECHUS
XMUMHH, OCO3HAHHS TOTO, YTO JaHHBIE HAYKH €CTh pPEe3YyJNbTaT TUTEIBHBIX HaOJOICHHH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/a YUEHBIX U MPAKTUKOB,;

UHTEpeca M TI03HABAaTEIbHBIX MOTHMBOB B TMIOJyYEHHMH M TOCIEAYIOUIEM aHaIu3e
UHPOPMAIIAHU O TIEPETOBBIX TOCTHYKEHUSX COBPEMEHHOW 0T€YeCTBEHHON XUMUH,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHMSI, STUUECKOT'O TIOBEJICHHUS;

CIOCOOHOCTH OIICHHWBATh CUTYAIUH, CB3aHHBIE C XMMUYECKUMU SIBJICHUSIMH, U IPUHUMATh
OCO3HAHHBIE PEIICHHSI, OPUEHTHUPYSICh Ha MOPaJTbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE TIOBEJACHWE W IIOCTYNKH CBOHMX TOBApHUINEH C MO3HINN
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMS ITOCIIEICTBUI MMOCTYIIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBb:

MOHUMAaHHUS IIEHHOCTECH 370pOBOTO W 0€30MMacHOro o00pa3a XKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOuIIO/IeHHsI TIpaBU OE€30MacHOr0 OOpaIleHUs] ¢ BEIIEeCTBAMH B OBITY, MOBCEIHEBHOM
KHU3HH, B TPYJIOBOH JI€ATEIBHOCTH;



NOHMMaHMs LEHHOCTH IPaBWI HWHAWBUAYAIBHOTO M KOJUIEKTUBHOIO 0€30I1aCHOTO
IIOBEJICHUS B CUTyalUsX, YTPOXKAIOIIUX 30POBBIO U JKU3HU JIIOCH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX MPUBBIUEK (YMOTPEOJICHUS aKOToJIs,
HapKOTHKOB, KypeHHUSI);

5) Tpy10BOrO BOCIIUTAHMS:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIIEIOBATEIbCKONW JEATEIbHOCTH,
OOLIECTBEHHO 10JIE3HOM, TBOPUECKOM U IPYrUX BUAAX JAESITEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOEC YYacTHE€ B PCEIICHUM IPAKTUYECKUX 3a1a4 COLUAIbHOU
HaIlpaBJIEHHOCTH (B PAMKax CBOEro KJlacca, MIKOJIbl);

MHTEpeca K MPAKTHYECKOMY M3YYECHHIO MpO(pEeccCHil pa3InyHOTO poJa, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XCHHUs K TPYLY, JTIOASIM TPyJla U pe3ysbTaTaM TPYAOBOH IEATEIbHOCTH;

TFOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIyaIbHON TPAeKTOPUH 00pazoBaHusl, Oyayiien
npodeccuu U peanusaluun cOOCTBEHHBIX KU3HEHHBIX IJIAHOB € YYETOM JINYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00IIIecTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11€JIeCO00pa3HOro OTHOLICHUS K MPHUPOJIE KaK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

NOHMMAHHUA TJ100aJIbHOTO XapaKTepa 3KOJIOTMUECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHOMN CpEebl;

0CO3HaHMsI HEOOXOMMOCTH HUCIOJIb30BAHUS JTOCTHKEHUN XUMHHU JJIs1 pellieHHs] BOIPOCOB
PalMOHAIBHOTO IPUPOAOIIOIB30BAHNS;

AKTHUBHOTO HENPHUATHS IEHCTBHUM, NPUHOCSIIIMX BPEX OKPYKAKOIIEW MPUPOJHOM cpene,
YMEHUSI TPOTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPUHUMAEMbIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUs, JKOJOTHYECKONM KYJIbTYpBI, OIIbITa
JIEATEIbHOCTH  JKOJIOTMYECKOM HANpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCSI HMH B
MI03HABATEIbHOM, KOMMYHUKAaTUBHOMN M COIIMATIBHON MPaKTHKE, CIIOCOOHOCTH U YMEHHs aKTUBHO
HIPOTUBOCTOATH MJICOJIOTHU XeMOPOOHH;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

MHPOBO33PEHHUsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKd U
00I11eCTBEHHOM MPaKTHKH;

NOHUMaHMs CHeUM(UKH XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
paloOHaIbHOIO HAYYHOT'O MBILIUIEHHUS, CO3JJaHUHU LIEJIOCTHOTO MpeCTaBIeHHsI 00 OKpYyKaroleM
MHpE KaK O €JUHCTBE IMPHUPOJbI M YEIOBEKa, B MO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTEH M
peleHn: MpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOexXIEHHOCTH B 0CO00M 3HAYMMOCTH XWMHUH JUIsl COBPEMEHHOW LMBWIM3ALUU: B €&
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)XKHOM POJIM B CO3/1aHWM HOBOW 0aszbl MaTepuaibHOU
KYJIbTYpBI, B pEHIEHUH III00abHBIX TPOOJIEM YCTONYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBO,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHU MEIMIIMHBL,
00eCIeYeHN! YCIIOBHM YCIIEIIHOTO TPYy/la U SKOJIOTHYECKH KOM(POPTHOM JKU3HU KaXKJOr0 YieHa
00111eCTBa;

€CTECTBCHHO-HAYYHON TPAaMOTHOCTHM: IIOHUMaHMs CYIIHOCTH METOJNOB IIO3HAHHA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONIb30BATh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSCHEHMS SIBIICHUHM OKPYXKAIOIIEro MHpa M MPOHCXOIAIIMX B HEM W3MEHEHHIA,



YMEHHUS ieJaTh 000CHOBaHHBIC 3aKIFOUYCHUS Ha OCHOBE HayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C IEIIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIOIh30BaTh XUMUYECKUE 3HAHUS JUTsI PEUICHHS TIPoOieM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K MO3HAHUIO, HCCIIEIOBATEIbCKOM 1A TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUM TIO0 XUMHH B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTSIM TPY/la B Pa3JIMYHBIX cdepax mpodecCHOHANTBHOM AeITEIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS NPOTPAMMBI MO0 XMMHU Ha YPOBHE CPEIHETO
o0mrero oOpa3oBaHuUs BKIFOYAIOT:

3HaUYUMBIC M1 (DOPMHPOBAHHSI MHUPOBO33PEHUS OOYYAOIIUXCS MEKIUCIUTUTHHAPHBIC
(MeXMpeIMeTHbIC) OOIICHAYYHBIE TIOHATHS, OTPAKAIOIINE IIEIIOCTHOCTh HAYYHON KapTHHBI MHPA
U crienuUKy METOJIOB TIO3HAHMSI, HCIIOJIb3yeMbIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SBJICHUE, MPOLECC, CUCTEMa, HAydHBId (aKT, MPHUHIMUI, THUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, UCCIIIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPyTHE);

YHHUBEpPCATbHBIC yueOHbIe JIEHCTBUS (TTo3HaBaTebHBIC, KOMMYHUKATHBHBIE,
peryisTuBHbBIC), obecreunBaronye (GopmMupoBaHUe (QYHKIHOHAIBHOH TPAMOTHOCTH U
COLIMAIbHOM KOMIIETEHIIMH 00y4aroIInuXxcsi;

CIIOCOOHOCTh ~ OOyHaloIIUMXCsl  HMCMOJb30BaTh  OCBOCHHBIE  MEXIAMCUUIIMHAPHBIC,
MHUPOBO33PECHUYCCKUE 3HAHUS W YHUBEPCAIbHBIC YYeOHBIC JCHCTBHS B IO3HABATCIHLHOW U
COLIMAIbHON NTPAKTHKE.

MeTtanpeaMeTHble pe3yNbTaThl OTPaKalOT OBIAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJISATUBHBIMH JIEHCTBUSMHU.

Ilo3naBaTenbHbIE YHUBeEPCcAIbHbIE YUeOHbIE AeiCTBUS

1) 6a3oBble JIOTHYeCKHE 1eCTBUSA:

CaMOCTOSITENNbHO (POPMYIMpPOBaTh M aAKTyalU3UpPOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIETIATh 1ENN JeATeTbHOCTH, 3aJaBas TMapamMeTpbl W KPUTEPUU WX JTOCTHKEHUS,
COOTHOCHUTD PE3YNbTATHI AEATEIHHOCTH C MOCTABICHHBIMU 1IEISIMU;

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHMM NPHUEMBI JIOTUYECKOTO MBILIUIEHUS: BBIICIAThH
XapaKTEPHBIC TIPHU3HAKU HOHATHH WU YCTaHaBJIMBaTb WX B3aWMOCBA3b, HUCIOJb30BaTh
COOTBETCTBYIOIINE IMOHATHUA JIA O6’I)${CHGHI/I$I OTACIIBbHBIX (1)aKTOB u HBHeHHﬁ;

BBIOMpATh OCHOBAHUS M KPUTEPUH IS KIIACCU(UKAIIMY BEIIECTB U XUMHUYECKHUX PEAKIIHIA,

yCTaHaBIUBATh IPUYUHHO-CIIEACTBEHHBIE CBSA3U MEXIY U3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUICCKUEC PACCYKICHUSA (I/IH}IYKTI/IBHI)IG, JACAYKTUBHBIC, I1O aHaJ'IOFI/II/I), BBIABJIATH
3aKOHOMEPHOCTH M MPOTHUBOPEUHSI B PACCMAaTPUBAEMBIX SBICHUSIX, (OPMYIUPOBATH BBHIBOJABI U
3aKITFOUYCHUS,

MNPUMCHATH B HNPOUCCCC MO3HAHUA HUCIOJB3YCMBIC B XUMHUHU CHUMBOJIMYCCKUC (3H3.KOBI>I€)
MOJIEJIH, IPE0O0Pa30BhIBATH MOICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) DJIEMEHTA,
XuMu4eckas (opmyna, ypaBHEHHE XHWMHUYECKOW pPEaKIUh — TPU PEIICHHH YICOHBIX
MMO3HABATEJIBHBIX U TPAKTUYCCKUX 3a7a4, TPUMEHSITh HA3BaHHBIC MOJICTILHBIC MTPEACTABICHUS JIJIs
BBIABJICHUS XapPaKTCPHLBIX IMMPU3HAKOB N3y4aCMbIX BCIICCTB U XUMHUYCCKUX peaKLmﬁ.



2) 0a30BbIe HCCJIeN0BaTEIbCKUE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUUYECKUX PEaKLUii;

dopmynupoBaTh LETM U 3aJadyd  MCCIEJOBAHUS, HCIIOIB30BaTh IOCTABJICHHBIE |
CaMOCTOSITENIHO c(hOpMYyIUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BJIa/IETh HAaBBIKAMU CAMOCTOSATEIBHOIO IUIAHUPOBAHUSA M TPOBEACHMS YUECHHUUECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb OOOOLIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUSA, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAEIaHHOM
pabore;

IpUOOpETaTh ONBIT YYEHUUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JESITEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/OB peIIeHUs
HNPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB IO3HAHMUS.

3) padora ¢ unpopmaumeii:

OPUECHTHPOBATHCSI B  PA3IMYHBIX HCTOYHMKAX HWHPOpPMaUUU (HAYYHO-TIOMYJISIpHAsS
JaUTepatypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbE IOcoOMs, pecypcbl VHTepHera),
aHaAJIM3UPOBATh MH()OPMAIIUIO PA3TUYHBIX BUIOB U (POPM IPECTABICHUS, KDUTUYECKH OLICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUHUBOCTH;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyYHblE METOJAbI IpPU IOMCKE U OTOOpe
uHpopMaLnu, He0OXOAMMOM Ui BBITOJIHEHHSI yUeOHbIX 3aau ONpeeIEHHOIO THIIA,;

nproOpeTaTh ONBIT MCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uH(popMaLuel: NPUMEHATh MEXIpeAMETHble ((U3MUecKue M MaTeMaTH4YeCKHe) 3HaKu U
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

MCII0JIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPENCTBA HATIIHOCTH.

KoMmyHnKaTHBHBIE YHUBepCaAJIbHbIE y4eOHbIe 1efiCTBUS:

3a/1aBaTh BOMPOCHI 1O CYIIECTBY 00CYKIa€MOI TEMBI B XOJI€ IUAJIOTA U/WJIA TUCKYCCHH,
BBICKA3bIBATh UJIEHU, q)OpMy.]'H/IpOBaTI) CBOHN Hpe)IJ'IO)KeHI/ISI OTHOCUTCJIIBHO BBITTIOJITHCHUSA
MPEI0KEHHOM 3a/1a4u;

BI)ICTyrIaTI) C HpCBCHTaHHeﬁ peSYJ'IBTaTOB HOBH&B&T@J’IBHOﬁ JACATCIIBHOCTH, HOJ'Iy‘IeHHI)IX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMU TIPU BBIIOJHEHHMH XHUMHUYECKOIO
OKCIIEPUMEHTA, MPAKTUYEeCKOH pabOThl MO WCCICIOBAHHIO CBOMCTB W3y4aeMbIX BEIECTB,
peanu3anuu y4eOHOTO MpOeKTa, U (POPMYJIMPOBATH BBIBOJBI MO pe3yiabTaTaM MPOBEAEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS TTO3UIINI B X0JI€ OOCYXICHHI 1 OOMEHa MHEHUSIMH.

PeryasiTuBHbIe yHHBepcaibHble Y4eOHbIe AeiicTBHA:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IO3HABATEIbHYIO JEATENBHOCTD,
ompenensst e€ menu M 3aJad, KOHTPOJIMPOBATh M MO Mepe HEeOoOXOIUMOCTH KOPPEKTHPOBAThH
npeaIaraeéMblii aITOPUTM JEHCTBHH IPHU BBHIMOJHEHUH yYEOHBIX M HCCIENOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEelICHHs ¢ YUETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUYECKUX PEAKIIMAX;



OCYLIECTBIIATh CAMOKOHTPOJIb JEATEIbHOCTH HAa OCHOBE CaMOaHAJIN3a U CAMOOLICHKH.

HPEAMETHBLIE PE3YJIbTATDBI

[IpenMeTHbIE pe3ysbTaThl OCBOEHUS MPOTPAMMBI 10 XMMUU Ha YriayOin€HHOM YpOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT cHeluduueckue JUis y4eOHOro mpenMera
«XUMHUS» HaydHble 3HAHUSA, YMEHHS U CIHOCOOBI JIEHCTBUM IO OCBOEHUIO, MHTEPIpPETAlUH U
IpeoOpa30BaHNIO0 3HAHUM, BUJIbI JEATEIBHOCTH 110 MOJIYYEHHIO HOBOTO 3HAHUS U MPHUMEHEHUIO
3HaHUH B Pa3lMYHBIX YYEOHBIX CUTYyallUsX, a TaKXKe B PEaJTbHBIX >KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C XMMUEH. B mporpamme 1o XxuMuu npeIMeTHbIE PE3yJbTaThl IPEICTABIEHBI 110 TOJaM
U3Yy4YECHUSI.

10 KUIIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUuMUs» OTPaXKaroT:

c(OPMHPOBAHHOCTD MPE/ICTABICHUI: 0 MECTE U 3HAUEHUHN OPraHNYECKON XMMUU B CUCTEME
€CTECTBEHHbIX HAYK U €€ poJii B 00€CTI€YeHUN YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA B PELLICHUU
po0JIeM SKOJIOTMYECKOM, IHEPreTUYECKON U MUILEBO 0€301MacHOCTH, B Pa3BUTHH MEIULIUHBI,
CO3/IaHMM HOBBIX MaTe€pHajoB, HOBBIX MCTOYHHMKOB SHEPrUH, B 0OECHEUCHUU PallMOHAIBHOIO
IPUPOIONOIb30BaHUSA, B POPMUPOBAHUN MUPOBO33PEHUS U 00ILEel KYIbTyphl YeNIOBEKa, a TAKKE
HKOJIOTHYECKH 00OOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3/I0pPOBBIO M IPHPOTHON CpPEIC;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKYACT: OCHOBOIOJATrAOLINE
HOHSTHUS — XHMUYIECKHIA 3JIEMEHT, aTOM, SIIPO H 3JIEKTPOHHAsE 000JI09Ka aToMa, S-, P-, d-aTOMHbIE
opbuTany, OCHOBHOE M BO30YKAEHHOE COCTOSIHHMS aToMma, ’MOpUIU3alisl aTOMHBIX OpOHTasei,
MOH, MOJIEKYJa, BaJIEHTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHCIEHHUS, XHMHUYECKas
CBSI3b, MOJIb, MOJIIPHASl Macca, MOJIIPHBIA 00BEM, YIIIEpOJHBIN CKENET, PYHKIMOHAIbHAS TPYIIIA,
panukan, CTPYKTYpHble (GOpMynbl (pa3BEPHYTBIE, COKpALIEHHbIE, CKEJETHBIE), H30MEpUs
CTPYKTYpHasi M MPOCTPAHCTBEHHAs (FreOMEeTpUYecKasi, ONTHYECKasi), H30MEpbl, TOMOJIOTHYECKUI
psa, TOMOJIOTH, YTJIEBOJOPOJbI, KUCIOPOJA- M a30TCOAEpXKallhe OpPraHU4YeCKHe COCAMHEHMS,
MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COECUHEHUS; TEOPHH, 3aKOHbI
(nepuonuyeckuii 3akoH J{. 1. MenneneeBa, Teopusi CTpOCHUs OpraHMYECKHX BemiectB A. M.
byTnepoBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U ITPEBPALLCHNSI SHEPTUU NIPU
XUMHUYECKHX PEaKIHsIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XMMHUHU, MUPOBO33pPEHUYECKHE
3HaHMUS, JIeXKalllie B OCHOBE MOHMMAHUS NMPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKHX SIBICHUM;
MPEJICTABICHUS] O MEXaHU3MaxX XMMHMYECKUX DPEaKIHi, TePMOJMHAMUYECKMX U KUHETHUYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB M I'PYyINIl aTOMOB B MOJIEKYJax
(MHIYKTUBHBIA U Me30MepHbIi 3 dexTsl, opuentantsl | u |l poga); hakronoruveckue cBeneHUs
0 CBOMCTBax, COCTaBe, MOJTYYEHHH W O€301IaCHOM HCIOJIb30BAaHWU BAKHEUIIUX OPraHMYECKHX
BEIIECTB B OBITY M NPAKTHUYECKOM MAESITENbHOCTH 4YeJIOBEKa, OOIIMX Hay4YHBIX MPHUHIIMUIIAX
XUMHUYECKOT0 IIPOU3BOJICTBA (Ha MpUMEpE MPON3BOICTBA METAaHOJA, IepepadOTKU HEPTH);

c(OPMHPOBAHHOCTh YMEHUM: BBISBIATH XapaKTepHbIE MPU3HAKH MOHATHH, yCTaHABIUBATD
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS ITPU OMUCAHUU COCTaBa, CTPOSHUS U
CBOICTB OPraHUYECKUX COCTUHECHUI;

c(OpPMHPOBAHHOCTH YMEHHIA:

MCII0JIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JUISI COCTABJICHHSI MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJT OpraHUYECKUX BEIIECTB;

COCTaBIIATh YPABHCHMSI XUMUYECKUX PEAKIIMHA U PACKPBIBATH UX CYIIHOCTH: OKUCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX PEAKIUI MOCPEACTBOM COCTABJICHHUS JIEKTPOHHOIO OajaHca 3TUX PEaKIid,
peakuii HFOHHOro 0OMEeHa MyTEM COCTaBJICHUS UX MOJIHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHUI;



U3TOTaBIMBATh MOJEIM MOJEKYJ OpraHMYeCKHUX BEIIECTB [UIsl WJUTIOCTPAllUU  MX
XUMHYECKOTO ¥ POCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATH IPUHAIJICKHOCTh U3YUYCHHBIX OPIraHUYECKUX
BEIIECTB 10 X COCTaBY M CTPOCHHIO K ONpeAeIEHHOMY KIIacCy/TpyIIe COeIMHEHUH, 1aBaTh UM
Ha3BaHUsA 1Mo cucreMarnyeckord HoMmeHkiarype (IUPAC) u npuBonuTh TpuBHAIbHBIE HAa3BaHUS
JUISL OTACTBHBIX MPEICTaBUTENCH OPraHMUECKUX BEIIECTB (ITHIICH, alleTUIICH, TOJIYOJ, TIUIEPHH,
ATUJICHIJIMKOJIb, (EHO, (POpMaANIbIETH I, alleTaIbJICT U], allETOH, MypaBbUHAs KUCIOTa, YKCYyCHas
KHCJIOTa, CTEApUHOBAs, OJICMHOBAas, NAJIbMUTHUHOBAS KHUCJIOTHI, TJIMLWH, allaHWH, MallbTo3a,
bpyKTO3a, aHWIIMH, TUBUHUII, U30IIPEH, XJIOPOIPEH, CTUPOII U APYTHUE);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEACIATh BUJ XUMHUECKOW CBS3HM B OPraHUYECKHUX
COeMHEHUX (KOBaJICHTHAS! M HOHHAS CBSI3b, G- U M-CBsI3b, BOAOPOJHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHHSI NMPUMEHATH TMOJOXKEHHUS TEOPUU CTPOSHUS OPTaHUYECKUX
BemecTB A. M. bytnepoBa st 00bsCHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPHU30BaTh COCTaB, CTPOEHHUE, (HU3IUUECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEJCTABUTENECH Pa3IUnYHBIX KJIACCOB OPTaHUYECKUX BEILECTB:
QJIKaHOB, LHWKIIOAIKAHOB, AJIKCHOB, AJKAJMEHOB, AKHMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHPTOB, ANbJETUOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOCTMHEHUH 1 aMUHOB, aMHHOKHCIIOT, OETIKOB, YTIIEBOIOB (MOHO-, TU- U TIOJMCAXapUIOB),
WUTIOCTPUPOBATh TCHETUYECKYIO0 CBA3b MEXAY HHUMH YPaBHEHHSIMH COOTBETCTBYIOIIHUX
XUMHYECKHUX PEAKIIHM ¢ UCTIOIB30BAHUEM CTPYKTYPHBIX (GOPMYI;

c(OPMHUPOBAHHOCTh YMEHHUS TOATBEP)KIATh Ha KOHKPETHBIX MPHUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CITOCOOHOCTH OpPraHMYECKHMX COCAMHEHWH OT KPAaTHOCTH M THUIA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIIMSIHUS aTOMOB U TPYII aTOMOB B MOJIEKYJIAX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HCTOYHMKH YTJIEBOJOPOJHOTO CHIPhS
(HedTb, MPUPOAHBINA Ta3, Yrojib), CHOCOOBI €ro MnepepadOTKH M MPAKTUYECKOE NPUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OPMHPOBAHHOCTh BIIAJIEHUs] CHCTEMON 3HAaHUM O €eCTECTBEHHO-HAy4HbBIX MeETOoJax
NO3HAaHUS — HaOJIOJEHUHM, W3MEPEHMH, MOJICIMPOBAHUM, SKCIIEpUMEHTE (peaJbHOM U
MBICIICHHOM) ¥ YMEHUSI IPUMEHSTH STH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHUSI MPUMEHSATh OCHOBHBIE  ONEpAlliil  MBICTUTEIHHON
NEeSITeIbHOCTH — aHalM3 M CHHTE3, CpaBHEHHE, O00O0OIEHHe, CHUCTeMaTH3alluio, BbISBIICHHE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€H — 17151 U3Y4YEHUs! CBOMCTB BEIIECTB U XUMHUYECKUX PEaKIIHIA;

c(OPMHPOBAHHOCTh YMEHUH: BBISBIISITh B3aHMOCBSI3b XUMUYECKUAX 3HAHUHN C TIOHSATHIMH U
NPEICTAaBICHUSAMH JIPYTHX €CTECTBEHHO-HAYYHBIX TIPEJAMETOB il 0Oojiee OCO3HAHHOTO
MOHUMAaHMS CYIIHOCTH MaTe€pHajJbHOTO €IMHCTBA MHpA, UCIOJIb30BATH CHUCTEMHbBIE 3HAHUS I10
OpPraHMYeCcKON XUMHHU Il OOBSICHEHHS U MPOTHO3UPOBAHUS SBJICHUH, UMEIOIIUX €CTECTBEHHO-
HAYYHYIO TIPUPO.TY;

c(OPMHUPOBAHHOCTh YMEHHH: MPOBOJIUTH PACUYETHI IO XUMHUYECKHM (opmymam U
YPaBHEHHMSIM XMMHUYECKUX PEaKIHil C HCIOJIb30BaHHEM (PU3MUYECKUX BEIHYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHYECKOW (OPMYITBI BEHIECTBA IO W3BECTHHIM MACCOBBIM JIOJISIM
XUMHYECKHX 3JIEMEHTOB, ITPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHH: MPOTHO3UPOBATH, AHAIW3UPOBATH U OLEHUBATH C MO3MLUI
HKOJIOTHYECKOM O0€30MacHOCTH MOCHEACTBUS OBITOBOM W IMPOU3BOJACTBEHHOH JESTEIbHOCTU



YyelloBeKa, CBSI3aHHOM C mepepabOTKOW BEIIEeCTB, HCIONb30BaTh IMOJTYUYCHHbIE 3HAHMS IS
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHHUH: CAMOCTOSITETILHO IUIAHUPOBATh M MPOBOJUTH XUMHYECKUN
9KCIIEPUMEHT (ITOJIyYe€HUE U U3yUYeHHUE CBOMCTB OPraHUYECKUX BEIECTB, KAUECTBEHHBIC pPEaKuu
YTJIEBOJOPOAOB PA3IMYHBIX KJIACCOB U KUCIOPOACOIEPKAILINX OPraHUYECKHUX BEUIECTB, PELICHUE
HKCIEPUMEHTAIBHBIX 3a/1a4 110 PACIIO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOJIIOICHHEM MPaBHIT
Oe3omacHOro oOpalleHus C BelecTBaMU U JTAOOpaTOpPHBIM 000pyaOBaHUEM, (OPMYIHPOBATH
Helb HCCIENOBaHUS, TMPEACTaBIATh B pa3iuyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
AQHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHHIA:

coOII0/IaTh MpaBUJIA HKOJOTHYECKU IIEeJIECOO0Pa3HOTO IMOBENEHHs B OBITY U TPYJOBOM
JEATEIbHOCTH B LIEJAX COXPaHEHUs CBOETO 3J0pPOBbs, OKPYKAIOIIEH MNPUPOIHON Cpelabl U
JOCTH>KEHHS €€ YCTOMYMBOrO pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O JAEWCTBUS Ha JKUBbIE OPraHU3Mbl OMNPEIEIEHHBIX
OpPraHUYeCKHUX BEIIECTB, MOHUMAas cMbIc noka3aress [T/1K;

AHAIM3UPOBATh  1EI€COOOPa3HOCTh  NPUMEHEHHS  OpPraHMYeCKHUX  BEHIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILICHUSI PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA MOUCK XHUMHYECKOMN
UHPOpPMALUK B Pa3IMYHBIX MCTOYHWKAX (HaydyHas W ydeOHO-HAaydHas JUTEparypa, CpeicTBa
MaccoBoi uHGopMmanuu, VHTEpHET W [Apyrue), KPUTHUECKH aHAIU3UPOBATh XUMHUYECKYIO
uH(popMalrio, repepadaTbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUH C MOCTaBICHHON yueOHOMH
3a/1a4uen.

11 KJIACC

[TpenmeTtHbIe pe3ynbTaThl OCBOEHUS Kypcea «O01as 1 HeopraHuyeckast XMMUs» OTPayKaroT:

c(OPMHUPOBAHHOCTh MPEICTABICHUNA: O MaTEepHAILHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTAX
Y TI03HABAEMOCTH SIBJICHUN IPUPOJIbI, O MECTE M 3HAUEHUU XUMUHU B CUCTEME €CTECTBEHHBIX HAYK
u e€ posn B 0O0ECHEUCHMH YCTOWYMBOIO Pa3BUTHS, B PEUICHUU MPOOJIEM SKOJOTUYECKOH,
HHEPreTUYeCKOM M NHIEeBOW O€30MacHOCTH, B PAa3BUTUM MEIUIMHBI, CO3JaHUU HOBBIX
MaTepHajoB,  HOBBIX  HMCTOYHHUKOB  DSHEprUM, B  OO0ECIEYEHHWH  PAIMOHAIBHOTO
IPUPOIONOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTYypPbl UEJIOBEKA, a TAKKE
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINeE
MOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIBL, HJIEKTPOHHAsE 000JI0YKa aToMa, S-
, Pp-, d-atoMHbIe OpOWTaNM, OCHOBHOE W BO30OYXKJAEHHOE COCTOSHHS aroma, THOpHIH3aIius
aTOMHBIX opOuTaneil, MOH, MOJEKyJa, BaJE€HTHOCTb, JJIEKTPOOTPHUIATEIbHOCTh, CTENEHb
OKHCIICHMsI, XHMMHUYECKas CBs3b (KOBaJICHTHAas, HMOHHAs, METAJUINYecKas, BOJOpOJHAs),
KpUCTAJIIIMYECKAsT PEIIETKA, XUMHUYECKas PEaKLus, pacTBOP, AJIEKTPOJIUTHI, HEJIEKTPOJIUTHI,
AIIEKTPOJINTUYECKAs] ~ AMCCOLMAIUS, CTEeNeHb JHUCCOIMAllMM, BOJOPOJHBIM  MOKa3aTelb,
OKHUCJIUTEIb, BOCCTAHOBUTENb, TEIIOBOI 3(h(PEKT XUMHUUECKON peaklny, CKOPOCTh XUMHUECKOMN
peakuuy, XUMHYECKOE paBHOBECHE; TEOPUM U 3aKOHBI (TEOpUsl DIIEKTPOJUTHYECKON
quccouuanuu, nepuoandeckuii 3akod /(.M. MenzaeneeBa, 3ak0H COXpaHEHHs MacChl BELIECTB,
3aKOH COXPAHEHHUS U TMpEBpAllleHUs] HEPIHMH MPU XUMHUYECKUX pPEaKLHUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIIUE B OCHOBE NOHUMAaHMs NPUYMHHOCTH M CHUCTEMHOCTHU
XUMHUUYECKHX SIBJICHUI; COBPEMEHHBIE PEACTABIIEHUS O CTPOCHUH BEIIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJIIPHOM M HAJAMOJIEKYJISIPHOM YpPOBHSX; MPEJICTABICHHUS O MEXaHU3MaX XWMHUYECKHX



peakuuii, TEPMOAUHAMUYECKHX W KHUHETHYECKHMX 3aKOHOMEPHOCTSAX MX MPOTEKAHUS, O
XMMHUYECKOM PAaBHOBECHH, PACTBOpPAX U JHCIEPCHBIX CHCTEMax; (PaKTOIIOTHYECKUE CBEICHUS O
CBOWCTBaX, COCTaBe, MOJyYCHHUH U OE€30MacHOM HCIOJIb30BAHUN BAKHEHIINX HEOPTaHUYECKHX
BEIIECTB B OBITY M MNPAKTUUYECKOW MAESITENbHOCTH 4YeJIOBEKa, OOIIMX HAyYHBIX MPHHIIMUIIAX
XUMHUYECKOTO TPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUM: BBISIBIATH XapaKTepHbIE MIPU3HAKH MOHATHHA, yCTAaHABIUBATD
UX B3aUMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME IOHATUS IPU ONKMCAHUM HEOPTraHUYECKHUX
BEILECTB U UX IPEBPAILECHHUI;

c(OpMUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHKY JJIS COCTaBIICHUS
dopMyn BemecTB M ypaBHEHHH XWUMHYECKUX pEAKLUUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalibHbIC Ha3BaHUS OT/ICIbHBIX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHYECKHIX
9JIEMEHTOB B COEIUHEHUSX, BUJ XUMHUYECKOH CBS3U (KOBaJCHTHAas, MOHHAs, METaJJIM4ecKas,
BOJIOPOJIHAS ), TUIl KPUCTAUINYECKOHN PEIIETKY KOHKPETHOT'O BEILIECTBA;

c(OpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBUCUMOCTb CBOICTB BEILECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW PEIIETKH, OOMEHHBIM U JJOHOPHO-aKLIETITOPHBIHA
MeXaHHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

c(OPMHPOBAHHOCTh YMEHHU: KJIACCH(PHIMPOBATh: HEOPraHMYECKHE BEIIECTBA IO HX
COCTaBY, XMMMUYECKHUE pEaKLUU IO PA3NIUYHBIM NPU3HAKaM (YUCILy U COCTaBYy pearupyromux
BEIIECTB, TEIUIOBOMY J3(PQEKTy peaklud, H3MEHEHHUIO CTENeHEH OKHUCIICHUS DSIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTalu3aropa M JPYTHe); CaMOCTOSTENbHO BHIOMpATh OCHOBAaHUS U
KpUTEPUH I KJIaCCU(PUKALMN N3Y4aeMbIX BEIIECTB U XMMHUECKUX PEaKIIMii;

c(hOpMUPOBAHHOCTh YMEHHMSI PACKPBIBATh CMBICT Tiepuoauyeckoro 3akona [J[. .
MenpneneeBa U JIEMOHCTPUPOBAaTh €r0  CHUCTEMATU3UPYIOIIYIO, OOBSACHUTENBHYIO U
HNPOTHOCTUYECKYIO (YHKIINY;

c(OpMUPOBAHHOCTh YMEHMI: XapaKTepU30BaTh AIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XUMHYECKHX JJIEMEHTOB IepBOro—4erBéproro mnepuonos llepuommueckon cucremsr JI.H.
MenneneeBa, UCIONB3Yys MOHATUS «3HEPreTUYECKUE YPOBHHU», «OHEPrE€TUYECKUE IOTYPOBHUY,
«S-, p-, d-aTOMHBIE OpPOUTATINY», KOCHOBHOE U BO30YXKIEHHOE YHEPIreTHUCCKHUE COCTOSIHUS aTOMAaY;
OOBSACHATH 32aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMHUECKHUX JIEMEHTOB M UX COEIMHEHUH 110
nepuonam u rpymnmnam [lepnoguueckoit cucremsl . M. MenneneeBa, BaleHTHbIE BO3MOKHOCTH
aTOMOB JJIEMEHTOB Ha OCHOBE CTPOEHHSI UX JEKTPOHHBIX 000JI0YEK;

c(OpPMHPOBAHHOCTh YMEHUI: XapaKTEpU30BaTh (OMHMCHIBATh) OOIIME XUMHUUECKUE CBOUCTBA
BEIIIECTB PA3JWYHBIX KJIACCOB, MOATBEPXKAATh CYHIECTBOBAHHE TI'E€HETUYECKOM CBS3M MEXIY
HEOPraHWYECKMMH BEIIECTBAMH C IIOMOIIBK) YPAaBHEHHMI COOTBETCTBYIOIIMX XWMHUYECKHX
peaxkLuii;

c(OPMHPOBAHHOCTh YMEHUS PACKPHIBATh CYIIHOCTb: OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuil MOCPeCTBOM COCTaBJIEHMSI AJIEKTPOHHOIO OajaHca 3TUX peakluil; peakiuil HOHHOTO
oOMeHa MyTEM COCTaBIE€HUS HX IMOJHBIX M COKPALIEHHBIX HOHHBIX YpaBHEHH; peakuuit
THJIPOJIN3a; PEaKUUi KOMIUIEKCOOOpa3oBaHMs (Ha HpHUMEpe TUAPOKCOKOMIUIEKCOB ILUHKA U
ATIOMUHHUS);

c(OpPMUPOBAHHOCTh YMEHUSI OOBICHITH 3aKOHOMEPHOCTH MPOTEKAHHUS XUMHUYECKHX
peakuMii ¢ yd4€TOM HX DSHEPreTHYECKUX XapaKTEPUCTHUK, XapakTep HW3MEHEHHsS CKOPOCTH
XUMHUYECKON PEaKIMU B 3aBUCHUMOCTU OT PA3IMUYHBIX (PaKTOPOB, a TAKXKE XapaKTep CMEIICHUs
XMMHUYECKOT'O PAaBHOBECHUSI 1O]] BIUSHUEM BHEIIHUX Bo3nencTBuil (mpuuuui Jle latense);



Cc(OPMHPOBAHHOCTb YMEHHS XapaKTepU30BaTh XUMUYECKHE PEAKLIUH, JEKAIIUE B OCHOBE
NPOMBIIIICHHOTO TOJMYYeHHUS CEPHOM KHCJIOTHl, aMMHaka, OOIIMe Hay4yHbIE MPUHIHUIIBI
XUMHUYECKHX TPOU3BOJCTB; LEIECOOOpPa3HOCTh TNPUMEHEHUS HEOPraHWYEeCKUX BEIIECTB B
HPOMBIIIJICHHOCTH U B OBITY € TOUYKH 3pE€HHUS] COOTHOLIEHUS PUCK-T10JIb3a;

c(OPMHUPOBAHHOCTD BJIA/IEHUS] CUCTEMON 3HaHUHI O METOJaX HAyYHOI'O IIO3HAHUS SBJICHUMN
IPUPOIBI — HAOIIOJCHUE, U3MEPEHUE, MOJICIUPOBAHUE, SKCIIEPUMEHT (peaIbHbII U MBICIICHHBIH ),
UCTIONIB3YyEeMBIX B  €CTECTBEHHBIX HayKaX, YMEHHS NpPUMEHSITb OTH 3HAHUA TIpU
9KCHEPUMEHTAJIbHOM HCCIEI0BAaHUM BELIECTB U Ul OOBACHEHMS XUMHUYECKUX SBIICHUM,
UMEIOIUX MECTO B IPUPOJIE, TPAKTUUECKON AEATEIIbHOCTH YEI0BEKa U B IOBCEHEBHOM KU3HU;

c(OPMHPOBAHHOCTh YMEHHSI BBISBIISTH B3aUMOCBSI3b XMMUYECKHX 3HAHUH C MOHATUSAMHU U
NpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAYYHBIX TIPEAMETOB Ui 0ojiee OCO3HAaHHOTO
NOHUMAaHMs MaTepUaIbLHOIO €IMHCTBA MUPA;

c(OPMHPOBAHHOCTb YMEHUS IPOBOJUTH Pacu€Thl: C UCIOJIB30BaHUEM MOHATUH «MaccoBast
JI0J1s BELIECTBA B PACTBOPE» U «MOJISIPHAsI KOHLIEHTPAIIHS»; MACChI BEIIeCTBA MM 00bEMa rasa 1mo
M3BECTHOMY KOJIMYECTBY BEUIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIUU
BEILIECTB; TEIUIOBOIO 3(h(pexra peakum; 3Ha4UeHUsI BOAOPOAHOTO [TOKa3aTessi paCTBOPOB KUCIOT U
mieja04ed ¢ M3BECTHOH CTENEeHbI0 JUcCOlMaluu; Macchl (00bEMa, KOJIMYECTBAa BEIECTBA)
IPOJYKTa PEaKIMH, €CIIU OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHJIE PACTBOpA C ONpPENeIEHHON
MaccOBOH /10J1ei pacCTBOPEHHOIO BEIIECTBA WM JAHO B U30BITKE (MMEET IPUMECH ); JJOJIU BBIXOJ1a
HPOAYKTa peakuu; 00bEMHBIX OTHOLLICHUN T'a30B;

c(OPMHPOBAHHOCTh YMEHUH: CAMOCTOSITEILHO IUIAHUPOBATh M MPOBOAUTh XUMHUYECKUH
AKCTIEPUMEHT (ITPOBEICHUE PEAKIUi HOHHOTO OOMEHa, MOITBEPKICHUE Ka4eCTBEHHOTO COCTaBa
HEOPraHMYECKUX BEIECTB, OMpPEENICHHE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO MHIUKATOPOB,
U3y4eHHE BIHUSHMS pa3InYHbIX (PAKTOPOB HA CKOPOCTh XHMHUYECKOM peakiuu, pelieHne
HKCIEPUMEHTAIbHBIX 3a/1a4 1o TemaM «Metamib» u «HemeTamiby) ¢ coOMOIeHHEM MpaBUil
Oe3omacHOro oOpalieHus C BellecTBaMM U J1ab0opaTOpHbIM 000pyaOBaHUEM, (HOPMYIHPOBATH
[eNb WCCICNOBAHUSA, TPEACTABISATE B PAa3NUYHONM (QopMe pe3ynbTaThl OIKCIIEPUMEHTA,
aHaAJTM3UPOBATh U OLIEHUBATh UX JJOCTOBEPHOCTb;

c(OpPMHPOBAHHOCTh YMEHHUI: COOMIOAATh MPaBUia MOJb30BaHUS XMMHUYECKON MOCYION U
1abopaTOPHBIM 000PYAOBaHUEM, OOPAIIIEHHUS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIIHSIMU 110
BBITTOJIHEHHIO JTAOOPATOPHBIX XUMHUECKUX OTIBITOB, YKOJIOTHUECKH IIETIECO00Pa3HOTO TTOBEACHUS
B OBITY W TPYIOBOH JEATEIBHOCTH B LEISIX COXPAHEHUS CBOETO 3/I0POBbs, OKpYXarolei
OPUPOIHON cpeapl M JAOCTIKEHHS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABaTh OIACHOCTh
TOKCHYECKOTO JCWCTBUS HA JKMBBIE OPraHU3MBI OIPEICIEHHBIX HEOPTaHWYECKUX BEIIECTB,
noHumasi cMbica nokaszarens [TJIK;

c(OPMHPOBAHHOCTh YMEHMIA: OCYLIECTBIATH IEeJICHANPABIEHHBI IMOUCK XMMHUYECKON
UHPOpPMALlUK B Pa3IMYHBIX UCTOYHUKAX (HayyHas M ydyeOHO-HaydHas JUTEparypa, CpeicTBa
mMaccoBoil HWH(oOpmanuu, HMHTEpHET W Jpyrue), KPUTHYECKH AaHAJIM3HPOBATH XHUMHYECKYIO
uH(popMalrio, repepadaTbiBaTh €€ U HUCI0JIb30BATh B COOTBETCTBUM C MOCTaBICHHON yueOHOMN
3aJa4eil.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4yacoB JJIeKTPOHHbIE
Ne (undposbie)
HaumeHoBaHue pa3aesioB M TeM POrPaMMBbl Konrpoububie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKO XMMHUM
IIpenmer oprannyeckoit xumMun. Teopus CTpoeHUs
1.1 pedl p . p p 8 https://lesson.edu.ru/04/10
oprannyeckux coenunennii A. M. Bytieposa
Utoro no pazneny 8
Pa3nea 2. Yraesogopoasnl
[IpenenbHbIE YTI€BOAOPOABI — AJKAHBI,
2.1 peil I* AOPOA 5 https://lesson.edu.ru/04/10
[UKIIOATTKAHBI
99 HenpenenbHbie yrieBoaopoibl: aJKeHblI, 14 1 https://lesson.edu.ru/04/10
' AJKaMEHbI, ATKUHbI
2.3 ApomaTtudeckue yriieBoaopo/bl (apeHbl) 8 hitps://lesson.edu.ru/04/10
24 IIpupoaHBIE HICTOYHUKH YIIJIEBOJIOPOJAOB U UX 4 https://lesson.edu.ru/04/10
' nepepaboTKa
2.5 ["asloreHnpon3BOIHBIE YTIEBOAOPOIOB 4 1 hitps://lesson.edu.ru/04/10
Hroro mo pazneny 35
Paznen 3. Kuciopoacoaep:xamnue opranniecKkue coeAuHeHUs
3.1 Cruptel. deron 11 1



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

KapOoHunpHBIC COSTUHEHUS: AJTBJICTHIIBI U https://lesson.edu.ru/04/10
3.2 keToHbl. KapOoHoBbIe KUCTOTHI. ClI0KHBIC A(DUPHI. 21
Kupsl
3.3 VIJIeBObL 9 https://lesson.edu.ru/04/10
Hroro no pazneny 41
Pa3znen 4. A3oTcoaeprkaniue oprannyeckue coeIuHeHus
4.1 ‘ AMUHBI. AMUHOKHUCIIOTHL. beku 12 https://lesson.edu.ru/04/10
Utoro no pazneny 12
Pa3znen S. BbicokoMoJIeKy/JISIpHbIE COeINHEHUS
5.1 ‘ BricokomoekysipHble COeAMHEHUS 6 https://lesson.edu.ru/04/10
Uroro mo pazneny 6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne i/m HanmenoBanue pas3aesioB ¥ TeM IPOrPaMMbI Koutponbubie  [IpakTuueckue (muposrie)
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuii 3aKoH u
11 [Iepnonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB /1. 9
W. Mennencepa
1.2 Ctpoenue BemniecTBa. MHOrooOpasue BeIIecTB 11 1
1.3 XHUMHYECKUE PEaKITUN 19 1 3
Wroro mo paszneny 39
Pasnen 2. Heoprannueckas xummusi
2.1 HemeTamier 31 1 3
2.2 MeTtamisl 23 1
Uroro no pazaeny 54
Paznen 3. Xumus 4 Xu3Hb
3.1 Mertoapl MO3HAHUS B XUMHU. XAMHUS U KU3HD 9
Hroro mo pazneny 9
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 4 8







