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MHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHUM Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
paspabotrana Ha ocHoBe DenepasbHOro 3akoHa OT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanun», TpeOOBaHUN K pe3yjbTaTaM OCBOCHUS
denepanbHOi 00pa3zoBaTEIBLHOM TPOrpaMMBbI cpeHero 0601Iero oopazoanus (POII
COOQO), mnpexacraBieHHbix B denepanbHOM TOCYAAPCTBEHHOM 0O0pa3oBaTEIbHOM
craugapre COO, c¢ yuérom Konmenmuu mnpenogaBaHusi ydeOHOTO IMpeaMeTa
«Xumusi» B oOpaszoBaTenbHbIX opranusanusx Poccuiickoii  Deneparum,
peanu3yroumMx OCHOBHbIE 00pa30BaTEIbHbIE TPOrPAMMBbI, U OCHOBHBIX MOJIOKEHUI
«Crtpareruu pa3sutus Bocniutanus B Poccuiickoit denepanun Ha nepuon 1o 2025
rona» (Pacnopsixenue IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKE MPOrpamMMmbl MO XHWMHUH, K ONPEIEICHUIO
oO1elt cTparerud 00y4YeHus, BOCIIUTAHUS U PA3BUTHUSL 00YyYarOIIUXCS CPE/ICTBAMHU
yueOHoro npeameta «Xumusi» 11 10-11 kiaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbasle nosokeHuss I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
coliepKaHUs, PE3yJNbTaTOB OOy4YeHUS] U TpPeOOBAaHUNW K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHme, NOJIy4aeMoe BBIITYCKHUKaMU
00111e00pa3oBaTeNIbHON  OpraHU3alliy, SBISETCSA HEOThEMIIEMOM YacThl0 UX
oOpazoBaHHOCTH. OHO CHY)XKHT 3aBEpIIAIOIIMM 3TalloM pealu3alid  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YypOBHE KIIIOYEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XHUMHYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacawTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YEJIOBEKa, a TAaK)Ke IKOJOTMYECKH 0OOOCHOBAHHOTO OTHOUIEHUS! K CBOEMY 37J0POBBIO
U NpUpoAHOM cpere. Peanusyercs xumuueckoe oOpa3oBaHuE OOyyaroumuxcs Ha
YpOBHE CpeHETo 00IIero 00pa3oBaHus CPEeCTBAMHU YIEOHOTO MpeAMeTa « XUMUY,
COJIEp’)KaHUE U TIOCTPOECHHE KOTOPOrO OMpPEAENICHbl B MpOrpaMMe MO XUMHUHU C
y4€ToM crnenupuk HayKd XUMUHU, €€ 3HAYCHUS B TO3HAHWUU TPUPOJBI U B
MaTepuaIbHON KU3HU OOIIECTBa, a TakKe ¢ y4E€TOM OOIMIMX IeNiel U MPUHIIUIIOB,
XapaKkTEepU3YyIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CpEIHEro  OOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHSI KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK WUIPAeT 0COOYyI poJib B
COBPEMEHHOM NMBWJIM3AIMU, B CO3/IaHUU HOBOM 0a3bl MaTEpHAILHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PAITMOHATBLHOTO HAYYHOT'O MBIIIJICHNUS, B
CO3JaHUE LEJIOCTHOTO MPEACTABICHHUS 00 OKPYXKAIIIEM MHpPE KaK O €IMHCTBE
OpPUPOBl U YENOBEKa, KOTOpoe (GOpMHUpPYETCS B XUMHHM Ha OCHOBE MMOHHUMAHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOIMIETO MHUpPA, OCO3HAHUS B3aUMOCBSI3H MEKIY
CTPOCHHUEM BEILIECTB, UX CBOMCTBAMU M BO3ZMOKHBIMH 00JIaCTSIMH MPUMEHECHUS.



TecHO B3aMMOJEHUCTBYS C JNPYTMMH ©CTECTBCHHBIMUA HayKaMU, XUMHsSI CTaja
HEOTHEMJIEMON YaCThI0 MHPOBOH KYJbTYpPbl, HEOOXOIUMBIM YCIOBHEM YCIEITHOTO
TpyJa U >KU3HM KaxJaoro wieHa oOmectBa. CoBpeMeHHas XUMHUSA Kak Hayka
co3ujaTeNbHas, Kak HayKa BBICOKUX TEXHOJIOTMH HamlpaBiieHAa Ha pEIICHHE
IO0ANBHBIX MPOOJIEM yCTOWYMBOTO PA3BUTHSI YEIOBEUECTBA - CBHIPHEBOM,
DHEPTEeTUYCCKOH, MUIIEBOM, YKOJIOTHIECKON 0€30IMacCHOCTH U OXPaHBI 3I0POBBSI.

B cootBeTcTBHMM ¢ 0OmUMH TENSIMH W TPUHIMIIAMH CPEIHETO OOIIETo
oOpazoBanus conaepxanue npeamera «Xumus» (10-11 kmaccol, 6a30BbIN ypPOBEHD
U3Y4YCHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydaronuxcsi, HEOOXOAMMYKD MM Il  BBIPAaOOTKM  MHPOBO33PEHUYECKHUX
OPHUCHTHPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLHAYMa, IPOJIOJDKCHHUS
00pa3oBaHMsl B pa3IMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu - TipeaMetra  «XUMHUSD» — ABISIOTCS  0a30BbIE  KypChl -
«Opranndeckas xumusi» M «OOmass ¥ HEOpPraHWYECKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUSI KOTOPBIX SIBJISTFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HaHUI MO0 HEOPraHWYECKON XMUMHUH (C BKJIIOYEHHEM 3HAHHUUN U3 OOIIeH XUMHUH) U
opraHu4eckoil xumuu. QopMUpOBaHUE JAHHON CHUCTEMbI 3HAHUU TPU U3YUYECHHUH
npeaMeTa 00ecCTeurBacT BO3MOXKHOCTH PAcCCMOTPEHHS BCETO MHOT00Opa3us
BEILECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa comepkanusi KypcoB - «Opranwdeckas xumus» U «OOmas u
HEOpraHu4eckas XuMus» cHOpPMHUpPOBaHA B MPOrpaMMe MO XUMHUU Ha OCHOBE
CHUCTEMHOTO TMOJXO0Ja K U3YYEHUI0O Y4YyeOHOro Marepuaia u O0O0ycCloBJICHA
HUCTOPUYECKH 0O0CHOBAHHBIM Pa3BUTHEM 3HAHUH HA OMPEICIEHHBIX TEOPETHICCKUX
ypoBHsIX. Tak, B Kypce OpPraHMYeCKOW XHMHH BEIIECTBA pacCMaTPHBAIOTCS Ha
YPOBHE KJIACCUYCCKON TEOPHH CTPOCHHUS OPraHMYECCKUX COCIMHCHHM, a TaKKe Ha
YPOBHE CTEPEOXUMUYECKUX UM IJCKTPOHHBIX MPECTABICHUI O CTPOSHUHU BEIICCTB.
Ceenenust 00 u3y4aeMbIX B Kypce BEHIECTBaX JalOTCS B pa3BUTUU - OT
YTIEBOJAOPOJOB JO CJIOXKHBIX OWOJIOTHYECKHM aKTUBHBIX COeIWHEHWU. B Kypce
OpPTraHUYECKON XMMUH MOTYUYal0T pa3BUTHE CHOPMHUPOBAHHEIC HA YPOBHE OCHOBHOTO
oOmero o0pa3oBaHUsl TMEpPBOHAYAIBHBIC MPEACTABICHUS O XHUMHYECKOW CBS3H,
KJIaCCU(DUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX
CTPOEHHUS, 0 XUMUUECKOU PEaKIIUH.

[Tonx HOBBIM yIJIOM 3peHHS B TpeaMeTe «XuMus» 0a30BOTO ypPOBHS
paccMaTpuBaeTCs M3YYCHHBIA Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
TEOPETUYECKUM MaTepral U (PAKTOJIOTHYECKHE CBEJACHHUS O BEIIECTBAX U
XUMHUYECKON peaknuu. Tak, B 4acTHOCTU, B Kypce «OOIIas u HeopraHuyeckas
XUMUSD» O0OYYarolUMCs TPEJOCTABIIETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
MEPUONIECKOTO 3aKOHA C OOIIETEOPETHUECKUX M METOMOJOTHYECKHUX TTO3HITHH,
IyO’)kKe TIOHSATh HWCTOPUYECKOE W3MEHEeHHWe (YHKIIMH OTOTO 3aKoHA - OT
000011a1011IIeH 10 OOBSICHSIOIIEH U TPOTHO3UPYIOIICH.



Envnas cucrema 3HaHWN O BAXKHEWIIMX BEUIECTBAX, UX COCTABE, CTPOECHUH,
CBOMCTBAX W MPHUMEHEHUHU, 4 TAKXKE O XHMHUYECKUX PEaKIUAX, UX CYIIHOCTHU U
3aKOHOMEPHOCTSX ITPOTEKaHus iotnoaHseTcsa B kypcax 10 u 11 kitaccoB aneMeHTaMu
COZEpKaHMS, UMECIOLIIUMHU KYJIbTYPOJIOTHYECKMI W TPHUKIAAHON XapakTep. ITu
3HAHMS CIOCOOCTBYIOT IOHWMAHHMIO B3aWMOCBS3M XMUMHUHU C JIPYTUMU HayKamH,
PACKpBIBAIOT €€ POJIb B MO3HABATEIIBHON U MPAKTUYECKON JIEATEIBHOCTH YEIIOBEKA,
CIOCOOCTBYIOT BOCITUTAHUIO YBOXKCHUS K MPOIECCY TBOPUECTBA B 00JIACTH TCOPUU H
MPAKTUYECKUX MPUIIOKECHUN XUMHUH, OMOTAIOT BBIMYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IMpoOJieMaX, CBS3aHHBIX C XHMHEH,
KPUTHIECKHA OCMBICIIMBATh HHPOPMAIIHIO ¥ IIPUMECHSITh eé TS

MTOTOJIHEHHS 3HAHWM, PEIIEHUS WHTEIUIEKTYAIbHBIX U
AKCTIICPUMEHTAIBLHBIX HCCIEI0BATEIbCKUX 3a/1a4. B menoM cojaepkanue ydeOHOTro
npeaMeTa  «XHUMUS) TaHHOTO YPOBHSI ~ M3YUYEHHSI OPUCHTUPOBAHO Ha
dbopMupoBaHUe y OOYYAIOIIUXCS MHPOBO33PEHUYECKOW OCHOBBI JIJISI TTOHUMAHHUS
bunocockux WACH, TaKMX KaK: MaTepHATbHOE EIWHCTBO HEOPTaHUYECKOTO H
OPraHUYeCKOTO MHpa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTAaBOM H
CTPOCHHUEM, TT03HABAEMOCTh IIPUPOIHBIX SIBJICHHUM ITyTEM SKCIIEPUMEHTA U PEIICHUS
MPOTUBOPEYHA MEKIy HOBBIMH (PaKTaMH W TEOPETHYCCKUMHU TIPEIIOCHUTKAMH,
OCO3HAHHME POJIM XUMUM B PEHICHUU IKOJOTUUECKUX MPOOJIEM, a TakKkKe Mpodsiem
cOepeKeHUsT PHEPreTUUECKUX PECYpPCOB, CBHIPbs, CO3/IaHUSI HOBBIX TEXHOJOTUM M
MaTEpUATIOB.

B nmnmane pemeHus 3agady  BOCIUTAHHUA, Pa3BUTHS M COLMAIU3AIUU
00yyYaroImuxcsi MPUHATBIE MPOrpaMMON MO XHUMHUH MOAXOAbl K OINPEIEICHUIO
colepXkaHUs W TIOCTPOCHHUS TpeIMeTa TMPEeayCMAaTPUBAIOT  (HOPMHUPOBAHHE
YHUBEPCAIBHBIX YUCOHBIX TCUCTBHM, MMEIONUX 0a30BOE 3HAUCHUE IS PA3TUIHBIX
BUJIOB JICSITCIBHOCTH: pelIeHus npo0jeM, IIOMCKa, aHaiu3a U 00paboTKu
uHpopManu, HEOOXOAUMBIX JISI TPHOOPETeHHs] ONbITa MPAKTUYECKOW U
HCCJIEI0OBATEIIbCKON JESITEIbHOCTH, 3aHHUMAIONICH Ba)XXHOE MECTO B IMO3HAHUM
XAMUH.

B mnpaktuke mnpemnonaBaHus XUMHUM KaK Ha ypOBHE OCHOBHOTO OOIIEro
00pa3oBaHus, TaK U HA YPOBHE CpPeAHEro 00IIero oopa3oBaHus, MPU ONPEACICHUN
COJICp/KATEIIbHOM XApaKTEPUCTUKHU ILEJICH H3YYECHHUs IMpeaAMETa HaIMpPABICHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAJUIMOHHO NPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKON HAyKHW KakK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUICCKOMN
JEeSITEILHOCTH YEJIO0BEKa M KaK OJHOTO M3 KOMIOHEHTOB MHMPOBOM KyJIbTypbl. C
METOAUYECKON TOYKH 3PEHUSI TAKOW IMOAXOJ K OIPEICIICHHUIO LEJICH U3YYECHUS
MpeIMETA SIBJISICTCS BIIOJIHE ONPABAHHBIM.

CornacHO JaHHOW TOYKE 3PEHMS TJIABHBIMHM LEJISIMA W3YyYE€HUS TMpPEaAMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 -11 ki.) sBRsIFOTCA:

. (bOpMI/IpOBaHI/IC CHCTCMBI XUMHWYCCKHUX 3HAHUU KaK Ba)KHEHUIIICH



COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KAPTHHBI MUpPAa, B OCHOBE KOTOPOH
JeKaT KIIOYEBBIE MOHATHS, (PyHIAMEHTAIbHBIC 3aKOHBI M TEOPUHU XUMHH,
OCBOGHHE $S3bIKa HAyKH, YCBOEGHHUE M TOHHMAaHHUE CYITHOCTH TOCTYIMHBIX
000011IeHII MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIICHUE C UCTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS;

- (¢dopMHUpOBaHHE U Pa3BUTHE NMPEJCTABICHUN O HAYYHBIX METOAAX MMO3HAHUS
BELIECTB U XUMUYECKHUX pPEaKLIUi, HEOOXOAUMBIX JIJIsl IPUOOPETEHUST YMEHUI
OPHEHTUPOBATHCSI B MUPE BEIIECTB M XWMHUYECKHUX SIBJICHHUN, UMEIOIINX
MECTO B IIPUPOJIE, B IPAKTUUECKON U MOBCEIHEBHON KHU3HU;

+ pa3BUTUE YMEHUU U CIIOCOOOB JI€ATEIBHOCTH, CBA3AHHBIX C HAOJIIOIEHUEM U
OOBSICHEHMEM  XMMHMUYECKOIO OKCIIEpUMEHTa, COONIOJACHUEM  IPaBUI
0e30macHOro O0paIIeHNs ¢ BEIECTBAMH.

Hapsiny ¢ atuM, comepikarenbHas XapakTepUCTHUKA IeNIel U 3a1a4 U3ydeHUs
npeaMeTa B IporpaMMe M0 XUMHUH YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBHUH C
HOBBIMU TIPUOPUTETAMH B CHCTEME CpeJHEro ooduiero odpazoBanus. CerogHs B
IPEToaBaHUM XUMUU B OOJIbIIEH CTENEHU OTIAETCS NPEAIOYTEHUE MPAKTUYECKOM
KOMIIOHEHTE COJAEpKaHHA OOydYeHHUs, OpPUEHTHUPOBAHHOW Ha TOJATOTOBKY
BBIMTYCKHUKAa OOIIe00pa30BaTeIbHON OpraHu3allii, BJIAJCIONIET0 HE HabopoM
3HaHWH, a (YHKIIMOHAJIHHOW T'PaMOTHOCTHIO, TO €CTh CIOCO0aMU W yMEHHSIMH
AKTUBHOTO MOJYYCHHS 3HAHUW U MIPUMEHEHUS MX B PEAIbHON JKU3HU JJIS1 PEILICHHS
NPaKTUYECKHX 3a/1a4.

B cBs3u ¢ 3 THM TipH M3y4eHNH TIpeaMeTa « XUMUSD JOMUHUPYIOIEe 3HAUCHHE
pPUOOPETAIOT TAKHUE IIETU U 33/1a49H, KaK:

amanranusi o0yJaroumxcs K yCIOBUSIM JUHAMHUYHO Pa3BUBAIOIIETOCS MHPA,
(¢opMuUpOBaHHE  HHTEUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMO0Opa30BaHUI0, COTPYAHUUYECTBY, CaMOCTOSITEIIbBHOMY HPUHATHIO I'PaMOTHBIX
pEIIeHN B KOHKPETHBIX KU3HEHHBIX CUTYaIUAX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

¢opMupoBaHHE y OOyYarOIIMXCS  KJIIOYEBBIX HABBIKOB  (KIHOYEBBIX
KOMIIETEHIIMI), HMEIOIIUX YHHMBEPCAIbHOE 3HAUYEHHUE IS Pa3IMYHbIX BUJOB
JeSITEIbHOCTH: PEIIeHUsl mpoOiieM, MOUCKa, aHaim3a U o0paboTku mHpOpMaIuy,
HEOOXOUMBIX JUIsI TPHUOOPETEHUS OMBITA AEATEIbHOCTH, KOTOPasi 3aHUMAET BaKHOE
MECTO B MO3HAHMM XHMMHH, a TAKXKE JJS OLUEHKH C IMO3ULUNA 3KOJIOTHYECKOU
0€e30MacHOCTH XapaKTepa BIAMSHUS BEUIECTB U XUMUYECKUX ITPOLIECCOB HA OPraHU3M
4eJI0BeKa U MPUPOIHYIO Cpeay;

pa3BUTHE TO3HABATEIHHBIX HMHTEPECOB, MHTEIUICKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEHN 00YJaIOIIUXCS: CIIOCOOHOCTH CAaMOCTOSITENILHO MTPHOOPETATh HOBBIC
3HAHUA 110 XUMUU B COOTBETCTBUU C KMU3HEHHBIMU MOTPEOHOCTSMHU, UCIOIb30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTHM JUIsl NTOMCKA U aHallu3a yuyeOHOU U



HAyYHO-TIOMYJISIPHONU WH(POPMAITUH XUMHUYIECKOTO COICP KaAHMS;

dbopMHpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOITMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HaOI0IaTeIIbHOCTH, COOPAHHOCTH, aKKypPaTHOCTH, KOTOPhIE 0COOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, IPH IITAHUPOBAHMH M TPOBEICHUH XHUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAHWE y OOydJalmmMxcsa YOSKIEHHOCTH B  T'yMaHHUCTHYECKOM
HaAIlPaBJICHHOCTH XUMHUH, €€ Ba)XXHOW POJM B PEIICHUH TJIOOANBHBIX MPOOJIEM
palMOHAJILHOTO MPHUPOJIOTOJIb30BaHNS, TTOMOJHEHUS YHEPreTUUYECKUX PECYPCOB U
COXpaHEHHS TMPUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpPEKHOTO
OTHOILICHUS K TPHUPOJIE U CBOEMY 3JI0POBBIO, a TakKKe NPUOOPETECHHsS ONbITa
WCIIOJIb30BaHUs TOJIYUYCHHBIX 3HAHUW ISl TOPUHSATHS TPaAMOTHBIX pELICHUA B
CUTYAaIIUsX, CBSI3aHHBIX C XUMUUYECKUMU SBICHUSMH.

B ydebHOM maHe cpemHero oOIIero oOpa3oBaHUS TMPEAMET «XHUMHSD»
0a30BOT0 YpOBHS BXOJUT B COCTaB MPEAMETHON 00sacTn «EcTecTBEeHHO-HAYYHBIC
PEIMETHD.

OO611ee ynca0 4acoB, OTBEAEHHBIX IS U3YUYEHUS] XUMUH, HAa 0a30BOM YPOBHE
cpeaHero obiero oopasoBanus, coctasiisgeT 68 yacos: B 10 kiacce - 34 gaca (1 yac B
Henento), B 11 kmacce - 34 yaca (1 yac B Heneno).



COIAEPKAHUE OBYUEHUA

10 KITACC
OPI'AHUYECKASA XUMUSA

Teopernueckue 0CHOBbI OPraHMYeCKOH XMMHUH

[IpenMeT opraHM4ecKOr XMMHH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
IIOJIyYEHUH HOBBIX BEILIECTB U MaTepuanoB. Teopus CTPOEHUs OpPraHUYECKUX
coenquHeHnil A. M. BytnepoBa, €€ ocHOBHbIE MOJI0KEHUA. CTPYKTYpHBIE (POPMYJIBI
OpPraHMYECKMX BemeCcTB. l'oMonorus, wu3omepus. XHMHUYECKAass CBS3b B
OPTraHUYECKUX COCAMHEHUAX - OJIMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o Kiaccuukauuu OpraHuyeckux BeulecTB. HoMmeHkmarypa
OpraHMYECKUX COEJIMHEHUHN (cUcTeMaThyeckas) W TPUBUAIbHBIE HA3BaHMS
BAKHEUIIMX MPEICTABUTENECH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOABl HW3YYEHHsI BEUIECTB M HUX NPEBPAICHUU:
O3HAaKOMJIEHHE ¢ 00pa3liaMy OPraHUYECKUX BEIECTB U MaTepUalaMU Ha X OCHOBE,
MOJICTIMPOBAaHUE MOJIEKYJ OpPraHMYECKHX BEIIECTB, HAOJIOJECHUE M OIUCaHUE
JEMOHCTPALMOHHBIX OIIBITOB I10 IIPEBPALICHUIO OPraHUYECKHUX BELIECTB IIPU
HarpeBaHu (IJIaBjlIeHUE, OOYTIIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AnKaHbl: COCTaB M CTPOEHHE, TOMOJOrMYecKuid psa. Meran U 3TaH -
IPOCTEUIINE TPEACTABUTENN AQJIKaHOB: (PU3MYECKME U XUMHUYECKHE CBOMCTBA
(peakuuu 3aMelICHUs W TOPEHHUs), HAXOXKICHHE B MpPHUPOJAE, MOIyYEHHE U
IIPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUN psii. DTUJIEH U MPOMNUIEH -
IPOCTEUIINE TPEACTABUTENN AQJIKEHOB: (DU3MYECKME W XUMHUYECKHE CBOMCTBA
(peakuuMu TUAPUPOBAHUA, TaJOTCHUPOBAHUS, THApAaTallUd, OKHUCICHUS U
NOJIUMEPU3ALINH), TIOTYyYEHUE U IPUMEHEHHUE.

Anxaguensl: OyrtamueH-1,3 u metmnOytamuen-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKHE CBOMCTBa (peakuusi nosimMmepusanuu). [lomydeHue CUHTETHYECKOro
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U 0COOEHHOCTU CTPOEHHUSL, TOMOJIOTUYECKUH PsiA. ALICTUIIEH -
IPOCTEUIINN MPEACTABUTENb QJIKHHOB: COCTaB, CTPOCHHE, (PU3NYECKHE H
XUMUYECKHUE CBOWCTBA (pEaKLMM TUJIPUPOBAHMS, rajJOr€HUPOBAHUS, THApATallUU,
TOpEHUs), MOJyUYEHHUE U IPUMEHEHUE.

Apensl. benzon: cocraB, cTpoeHue, (pU3NYECKUE U XUMHUYECKHE CBONCTBA
(peakuuu rajoreHUpOBAaHUS U HUTPOBAHUS), MOJIyYEHUE U NpUMEHEHHe. T01yoi:
cocmae,  cmpoenue,  usuueckue U  Xumuueckue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHU), NOAYUeHue U npumeneHue. TOKCHIHOCTh apEHOB.



['eneTnueckas CBSI3b MEXAY YIVIEBOJOPOAAMH, MPUHALICKAIUMU K Pa3IMYHBIM
KJIaCCaM.

[IpupoaHplE MCTOYHUKHM yriaeBOAOpoAoB. lIpupoaHslii ra3 M HOIyTHBIE
HedTsaHble Ta3pl. HedTe u e€ mpoucxoxxaenue. CrnocoObl nepepabOTKu HEPTH:
NEPErOHKa, KPEKUHI (TEPMUYECKUN, KaTaIUTHYEeCKUi), nupoaus. IIpoaykTel
nepepaboTku HepTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHBI
yrojib U MPOAYKTHI €ro NepepadboTKH.

OKCIEPUMEHTAIBHBIE METOJbl M3YyYEHHsI BEIIECTB M HMX IPEBPAILCHHIA:
O3HaKOMJIEHHE ¢ 00pa3laMu IIaCTMAcC, KayudyKOB U pe3uHbl, Kouekuuu «Heptoe»
U «YToib», MOACIUPOBAHUE MOJIEKYJI YIJIEBOJOPOAOB M TalOT€HONPOU3BOAHBIX,
IIPOBEICHHE NPAKTHUYECKOW PabOThI: MOJYyUYEHHUE STUJIEHA U H3YUYEHHE €T0 CBOMCTB.

Pacuérnbie 3anaum.

Bbluniciienuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIECTBA WM MPOAYKTAa PEAKLMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WIIA MTPOTYKTOB PEAKLIUH).

Kucnopoaconepxaime opranndeckue CoeAUHEHHU

[IpenenbHbIE OJHOATOMHBIE COMPTHL. MeTaHONI W 3TAaHON: CTPOCHHE,
(¢u3nYecKkue M XHMHUYECKHE CBOWMCTBA (pEaKIMU C AaKTUBHBIMU METaJJIaMH,
rajJjloreHOBOJIOPOJaMH, TOpEHHE), NpUMEHEHUE. BomopolHble CBS3HM MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJIa Ha OPraHK3M YeJIOBEKA.

MHOroaromMHsel€ CIIUPTHI. DTUICHIIIUKOJb U TIIULEPHH: CTPOCHHE,
duznyeckue U XMMHUYECKHE CBOMCTBA (B3aUMOIEHCTBUE CO IIEIOYHBIMU METAJUIAMH,
KAUECTBEHHAs] peaklMsi Ha MHOTOAaTOMHBIE CIUPTHI). JlelicTBHE Ha OpraHu3M
yenoBeka. [[puMeHenne ramueprHa U STUIEHTITUKOJIS.

®deHos:  CTPOEHHE MOJIEKYJIbI, PU3NYECKHE U XUMUYECKHE CBOMCTBA.
TokcuunocTs (penona. [Ipumenenue penona.

Anpperunpl U kemowsvl.  DPoOpMaNbIErwj, aUETalIbACTHI:  CTPOCHUE,
(¢u3MYEeCKue U XUMUYECKHE CBOWCTBA (pEakUWU OKUCIEHUS M BOCCTAHOBIICHUS,
KAUECTBEHHbBIE PEAKIIMH), IOJYyYEHUE U TPUMEHEHUE.

OHOOCHOBHBIE NpeEIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbuHas U YKCyCHas
KHUCJIOTBI: CTPOCHUE, (PU3NUYECKUE U XMMHUUYECKUE CBOICTBa (CBOMCTBA, OOIIME IS
KJ1acca KUCJIOT, peakius 3Tepu(uKalnn), NoaydyeHue u npumeHenue. CreapuHoBas
Y OJIEMHOBAs KUCJIOTHI KaK MPEJCTABUTEIN BBICHINX KApOOHOBBIX KHCIIOT. MbliIa Kak
COJTY BBICIITUX KapOOHOBBIX KUCIIOT, KX MOIOIIIEE ACHCTBHE.

CroxHble 3(pUpbl KaK TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ HAPOIHU3 CIOKHBIX
3¢pupoB. Kupsl. I'maponus xupoB. [Ipumenenue xupoB. buonoruueckas posb
YKHUPOB.

VYrieBoasl:  cocTaB, KiIacCH(PUKAINS YTIIEBOIOB (MOHO-, TH- U
nonucaxapuabl). [moko3a - mpocTednmii MOHOCaxapui: OCOOCHHOCTH CTPOCHHS
MOJIEKYJIbI, PU3NUECKHE U XMMHUYECKHE CBOMCTBA (B3aUMOAECHCTBHUE C THUIPOKCHIOM




menu(Il), okucneHre aMmmMuadyHbIM pacTBOpPOM okcua cepedpa(l), BoccTraHOBICHUE,
OpO>KEHHE TIIFOKO3bI), HAX0XK/ICHUE B IPUPOJE, MPUMEHEHUE, OMOJIOTUYECKas POJlb.
®dorocunTe3. PpyKTO3a KAK H30MEP IIFOKO3HI.

Kpaxman u nemntono3a Kak npupoaHsie noauMmepbl. CTpoeHre Kpaxmana H
newnono3bl.  dusnyeckne W XMMHYECKME CBOMCTBAa Kpaxmana (THApOJIN3,
KAueCTBEHHAsI PEAKIIUS C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJIbl HM3YyYEHHs] BEIIECTB M MX MPEBPAILCHHIA:
IpOBEJCHUE, HAONIOICHUE U OINKUCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOpPEHHE
CIIUPTOB, KAaYECTBEHHbBIE PEAKIMH OJHOATOMHBIX CHHUPTOB (OKHUCIEHHE 3TaHOJA
okcuoM ™meau(Il)), MHOroaTOMHBIX CHOUPTOB (B3aUMOJACHCTBHE TJIMIIEPUHA C
rugapokcuaom meau(Il)), anpaerunoB (OKUCICHUE aMMHUAYHBIM PacTBOPOM OKCHJA
cepebpa(X) u rumpokcugom wmeau(ll), B3ammomeiicTBue Kpaxmaiaa € HOJIOM),
IPOBEJCHUE MTPAKTUUECKON pabOThl: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaumn.

Brluuciaenuss mo ypaBHEHHIO XHMHUYECKOW peakuuu (Macchl, 0OO0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJAYKTAa PEAKIIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOIO U3 UCXOAHBIX BEIIECTB WM IIPOJYKTOB PEAKIIUN).

A3oTcoeprkalue OpraHM4ecKue COeTMHEHHS.

AMUHOKHUCIIOTHI Kak aM(OoTepHbIe OpraHndeckue coequHenus. dusnueckue u
XUMHUYECKHE CBOMCTBA aMHHOKHUCIOT (Ha MIpuMepe TJullMHA). buojgorundeckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benkun kak MpUPOAHBIE BBICOKOMOJIEKYJISIpHBbIE coequHeHus. llepBuuHas,
BTOpUYHAsT W TPETUYHAS CTPYKTypa OenkoB. XHMHUYECKHE CBOICTBa OEJKOB:
TUIPOJIN3, IEHATYpALHsl, KAYECTBEHHBIE PEAKIIMU Ha OEJIKH.

DKCHEepUMEHTAIbHBIE METOJbl HM3YyYEHHsI BEIIECTB W MX MPEBPAILCHHIA:
HAOJIIOICHUE U OINKMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpaIusi OCIKOB MPH
HarpeBaHuM, IIBETHBIC PEAKIINK OSIIKOB.

BbicokoMouieKyJIsIpHbIE COeJUHEHH S

OCHOBHBIC TOHSTUS XMUMHUHU BBICOKOMOJICKYJISIPHBIX COCIIUHEHUN: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3AIUU, CPEIHSS MOJICKYJISIpHAs
Macca. OCHOBHBIE METOJBl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHHH -
MOJIMMEPU3ALMS U TTOJIMKOHAEHCALIHS.

DKCHEepUMEHTANIbHBIE METOJbl M3YyYEHHs] BEIIECTB WM MX MPEBPAILCHHIA:
O3HAaKOMJICHHE C 00pasliaMu MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4YyKOB.

MexipeaMeTHBIE CBS3U.

Peanu3zanust MeXnpeaAMETHBIX CBS3€H MPU W3YUYEHUU OPraHUYECKOW XMMHHU B
10 knacce OCyIIeCTBIACTCS Yepe3 UCIIOIb30BAHNE KaK OOIIMX €CTeCTBEHHOHAYIHBIX
MOHSATUM, TaK W MOHATHUM, SBISIONIUXCS CUCTEMHBIMU JJISI OT/ACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.



OOmme ecTeCTBEHHO-HAYUYHBIE TIOHSTHS: SIBJICHUE, HAYYHBIN (PakT, TUIIOTE3a,
3aKOH, T€OpHs, aHAJIU3, CUHTE3, KiacCU(UKalMs, MEPUOJUIHOCTh, HAOIIOJCHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIUPOBAHUE.

dusnka: Marepus, DJHEPrHs, Macca, aToM, ANEKTPOH, MOJIEKYJa,
APHEPreTUYECKUM YPOBEHb,  BEIIECTBO, TEIO, O0BEM, arperaTHOE COCTOSIHUE
BEIIECTBA, (PU3UYECKUE BETUYUHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OWOJIOTMYECKH AaKTHUBHBIC BellecTBa (OCJKH, YIJIEBOJbI, >KUPBI,
dbepMeHTHI).

['eorpacdusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOMAEMbIE, TOTUIMBO,
pecypchl.

TexHosorusi: MNUILIEBbIE TPOIYKThI, OCHOBBI PALIMIOHAIIBHOTO TUTAHMS,
MOIOIIIUE CPENCTBA, JEKAPCTBEHHBIE U KOCMETHUUYECKHUE IMPENapaThl, MATEPHUAIIBI U3
HCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

11 KIIACC
OBILIAA 1 HEOPTAHUYECKASA XUMMUA

Teopernueckue 0CHOBbI XUMHH

XUMUYECKUH 3JIeMEHT. ATOM. Sapo aToma, U30TOMBbL. DJIEKTPOHHAsA 000JI0UKA.
DHepreTuYeckue ypoBHU, MOAYPOBHU. ATOMHBIE opOuTanu, §-, p-, @ 31EMEHTHI.
OcoOeHHOCTH pacHpelieleHHsl IEKTPOHOB MO OpOUTAIsIM B aTOMax 3JEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOHPUTYPALIHS aTOMOB.

[lepnognueckuii 3akoH U [leproanueckas cucTeMa XMUMUYECKUX DJIEMEHTOB /1.
N. MenpneneeBa. CBs3p INepuoanYecKoro 3akoHa M Ileprogudeckoil CUCTEMBI
xuMudeckux 3ieMeHToB J[. 1. MeHnneneeBa ¢ COBpEMEHHOUW TEOpUEW CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKHX DJJEMEHTOB H
o0pazyeMbIX MMH MPOCTBIX M CIOXHBIX BEHIECTB IO TPYIIAM U IEPUOAAM.
3HaYeHUE NEPUOANYECKOTO 3aKOHA B PA3BUTUHN HAYKHU.

Crpoenue BemecTBa. XHMHUYECKass CBs3b. BUIBI XUMUYECKON CBS3H
(KkOBaJICHTHAsI HEMOJIApHAs W TOJISIpHAs, MOHHAs, MeTajuimueckas). MexXaHU3MbI
o0pa3zoBaHUs KOBAJICHTHOM XAMHUYECKON CBSI3U (oOMeHHBIH 51
JIOHOPHOAKIETITOPHBII). Bopoponnas CBS3b. BaneHntHOCTSD.
DIIEKTPOOTPULATENBHOCTh. CTeneHb OKUCIEeHUS. IOHBI: KATUOHBI U AHUOHBI.

BemecrBa MOJIEKYJISIPHOTO M HEMOJEKYJSIPHOIO  CTPOEHHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIIBI KPUCTAIUINYECKUX PEHIETOK. 3aBUCUMOCTD
CBOKCTBA BEILIECTB OT TUMA KPUCTAJUTMYECKON PEIIETKH.

[lonaTne o0 aucnepcHbIX cucTteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 101 BelecTBa B pacTBOpE.



Knaccuduxanus HEOPraHUYEeCKUX COEIMHEHNUM. Homenknarypa
HEOPraHUYECKNX BemIeCTB. ['eHeTMYecKass CBS3b HEOPraHUYECKHUX BEIIECTB,
MPUHAJICKAIIUX K Pa3JIMYHBIM KJIaccaMm.

Xumuueckass — peakuus. Knaccudukanus — XUMHYECKMX — peakiuid B
HEOPraHUYECKOW M OPraHWYECKOM XHMHUHU. 3aKOH COXPAHEHUS MacChl BEILIECTB,
3aKOH COXPAaHECHUS U MPEBPAILICHUS SHEPTUU ITPU XUMHYECKUX PEAKIIUSX.

CKOpOCTh peakiiu, €€ 3aBUCUMOCTbh OT pa3inyHbIX (akTopoB. OOpaTUMbIE
peakuuu. XuMu4YecKoe paBHOBecue. MakTopbl, BIMSAIOLIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

DnekTposutuueckas auccoruanus. CHuibHbIC U clladble daeKTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs,, HEUTPpAJIbHAS, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCINEpUMEHTAIbHBIE METOAbl M3YYEHHS] BEUIECTB U HUX MpPEBpallCHUN:
neMoHcTpauus tabnui «llepuonnueckas cucreMa XUMuU4eckux siaemeHToB J[. WM.
MenpeneeBay, M3y4eHHE MOJACICH KPUCTALUTMYECKUX PEMETOK, HAOIIOJICHUE H
OMHCAHUE JIEMOHCTPAIIMOHHBIX U JTAOOPATOPHBIX OMBITOB (Pa3ioKeHUE MEPOKCUaa
BOJIOPOJAa B IPUCYTCTBUHU KaTAJIU3aTOPa, ONIPEAECIICHUE CPEABI PACTBOPOB BEILIECTB C
MOMOIIIBI0 YHUBEPCAIBHOTO UHIUKATOPA, PEAKIIMM MOHHOTO 0OMEHa), MPOBEICHUE
IPaKTUYECKON padoThl «BiusHue pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM
peaAKIm.

Pacuérnble 3anaumn.

Pacu€rel 1O ypaBHEHHMSIM XUMHUYECKUX pEaklHil, B TOM YHUCIE
TEPMOXHUMHUYECKNE PACUETHI, PACUETHI C UCIIOIB30BAHUEM MOHATHS «MacCcoBas J0JIA
BEIIIECTBAY.

Heoprannyeckasi xumus

Hemeraiuel.  Ilomoxenne HemerammoB B Ilepuogmyeckonn  cucreme
xumudeckux snemeHtoB /. M. MenpaeneeBa u 0COOCHHOCTH CTPOEHHUSI aTOMOB.
du3nuecKkue CBOMCTBA HEMETAUIOB. AJUIOTPOINHUS HEMETAUIOB (HAa MpUMEpE
KHUCJIOpo/a, cephbl, hocdopa u yriaepona).

XUMHUYECKHE CBOWMCTBA BAXKHEUINIMX HEMETAJUIOB (TrajoreHOB, CEphl, a30Ta,
dochopa, yriaepoma W KpEeMHHS) M HX  COSOUHEGHHMM  (OKCHJOB,
KHUCIIOPOICOIEPKAIINX KUCIIOT, BOJOPOAHBIX COCTMHEHUN ).

[IpruMeHeHnE Ba)KHEVIIMX HEMETAIIOB U KX COCIUHEHH.

Mertamel. [lonoxxenne mertamwioB B llepmoandeckorn cuCTEME XUMHUYECKUX
anementoB [[. . MennaeneeBa. OcoOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000J0YEK
aToMoB MeTayioB. O0mue gusznyeckue cBoiicTBa MeTamioB. CruiaBbl METaJIIOB.
DIIEKTPOXUMHUYECKUN PAJT HAPSYKEHUI METaJJIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIMX METAIOB (HATpUM, Kaauil, KaJbIIHi,
MarHui, aJlOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

O6mue cnocoObl monayueHuss MetamuioB. [IpuMeHeHre MeTaioB B OBITY U



TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJAbl HW3YYEHUsI BEIIECTB W HUX MpPEeBpallCHUM:
H3yYeHHE KOJUICKIMH «MeTamuibl M CIUIaBb», 00pas3IoB HEMETAJUIOB, PEIICHHUE
AKCTIICPUMEHTAIBHBIX 3aj7a4, HAOJIOJACHHWE W OMNHCAaHHUE JEMOHCTPAIIMOHHBIX H
Ja00paTOPHBIX OMBITOB (B3aUMOJICUCTBHE TUJIPOKCHUIA JTIOMUHHSI C PACTBOPAMHU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEAKI[MU Ha KATUOHBI METAJIJIOB).

PacuétHnie 3agaum.

Pacuérel mMacchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIMH BEIIECTB,
pacy€rsl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOIYKTOB PEAKIUH, ECITU OJTHO U3
BEILIECTB UMEET NMPUMECH.

XuMus M KU3Hb

Ponp xumuu B oOecriedeHUH KOJIOTHUYECKOM, PHEPreTUYECKONW M IHILIEeBOM
0€30MacHOCTU, PAa3BUTHUU MEAUIMHBI. [lOHATHE O HAy4YHBIX METOJax IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienus 06 0OIIMX HAYIHBIX TPUHIIAIIAX TPOMBIIIIICHHOTO TTOJTYISHUS
Ba)XHEMIIIMX BEIIICCTB.

YenoBek B MHpPE BEIIECTB W MaTEpUATIOB: BaXKHEHIIUE CTPOUTEIIHHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepUAJIbl, KPACKH, CTEKIIO, KEpaMHUKa, MaTepUalIbl
JUTSI STIEKTPOHUKH, HAaHOMATEPHAJTbl, OPraHUYECKHEe U MUHEPATIbHBIC YA0OpCHUS.

XuMHST U 3J0POBbE YEJIOBEKA: MpaBWJIa MCIOJIb30BAHUS JICKAPCTBEHHBIX
IpernapaToB, MpaBmiIa 6€30MaCHOT0 UCITOIb30BaHUS MPENapaToB OBITOBOM XMMUH B
IIOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzanusi  MEXNpEeIMETHBIX  CBSI3€H MpU  HM3y4YeHUU OOmEeH u
HEOpraHU4eCcKo XuMHM B 11 Kjlacce OCyIIEeCTBISETCS YEpe3 MCIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX IMOHSITHH, TaK U TIOHATHH, SBJISIIOIIUXCS CHCTEMHBIMHU
JUISL OT/ICJIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIIA.

OOmme ecTeCTBEeHHO-HAy4YHBIE TOHSATHS: HAYYHBIM (DAKT, THUIIOTE3a, 3aKOH,
TEOpHs, aHalIM3, CHHTE3, KiIacCu(MUKaALMs, TMEePUOTUIHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBaHNE, U3MEPEHUE, SIBJICHUE.

®dusuKa: MaTepus, YHEPrus, Macca, aToM, dJICKTPOH, NIPOTOH, HEUTPOH, HMOH,
U30TOIl, PAAUOAKTUBHOCTh, MOJICKYJIa, SHEPreTUUECKUN YPOBEHB, BEILIECTBO, TEJIO,
00bEM, arperaTHoOe€ COCTOSIHME BEIIECTBA, (PU3UUYECKUE BEIMUYUHBI U €IUHUIIBI UX
HU3MEPEHUS, CKOPOCTb.

buomorus:  kjeTka, opraHusm, dKocucTeMa, onocdepa, Makpo- u
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOMAEMbIE, TOTUIMBO,

PECYpCHI.
TexHoMOTHS: XUMHYECKasi MPOMBIILICHHOCTh, METAJUTYPrusi, MPOU3BOIACTBO



CTPOUTCIIBHBIX MAaTCpPHUaJIOB, CEIbCKOXO03SIMCTBECHHOE IMPpOU3BOJACTBO, IIHUIIICBAsA
IMPOMBINIJICHHOCTD, CbapMaI_IeBTI/I‘-IeCKaH IMPOMBIINIJIICHHOCTD, IMpOU3BOACTBO
KOCMCTHYCCKHUX IIPCIIapaToB, IIPOU3BOACTBO KOHCTPYKIHOHHBIX MATCPHUAIOB,
QJICKTPOHHAA ITPOMBIINIJIICHHOCTh, HAHOTCXHOJIOTHH.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA [TPOI'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJIHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaer TpeOOBaHUA K pe3yJbTaTaM OCBOCHHUS
OoOyJaronMMHUCs TIporpaMM  CpeIHero oO0mero o0pa3oBaHUA (JTMYHOCTHBIM,
METanpeJAMETHBIM H  TpeIMETHbIM). HaydHo-mMeTomuueckod OCHOBOM IS
pa3paboTKu TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS IMPOTPAMM CPEIHEr0 OOIIETo
00pa3oBaHMUsl SIBISIETCSI CUCTEMHO-/IEATEIbHOCTHBIN MOAXOI.

B cooTBeTCTBHMM € CHCTEMHO-AEATEIHLHOCTHBIM TOIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS NpeIMeTa «XHMHS» Ha YPOBHE CPEIHETO
o01mero 00pa3oBaHus BBIICICHBI CICAYIOIINE COCTABIISIOININE:

OCO3HaHUE OOYYaAIOIMIUMHCSI POCCUICKON TIpakIaHCKOW WJIEHTUYHOCTH -
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIBHOCTU U CAMOOTIPE/ICIICHUIO;

HaJIMY1e MOTHUBAIMH K O0YUCHHIO;

IIeJICHANPABIICHHOS PAa3BUTUE BHYTPECHHUX yOCKIECHUN JTUIHOCTH Ha OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAULINA 0a30BOM HAYKU XUMUWU;

TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroluxcsi pyKOBOJACTBOBAThCS B CBOEH
NESTEILHOCTH IIEHHOCTHO-CMBICIIOBEIMU YCTAHOBKAMHM, TMPUCYIIMMH 1EIOCTHON
CHUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIMYHUE MPABOCO3HAHUS SKOJIOTHUYECKOW KYJbTYPhl U CIIOCOOHOCTH CTaBHTh
[EIH U CTPOUTD KU3HEHHBIC IIJIAHBI.

JIM4HOCTHBIE pPE3yJIbTaThl OCBOCHUS TMpeaMeTa «XHUMHS» JIOCTUTAIOTCS B
CIMHCTBE Y4YeOHOM U BOCIUTATEIBHOM JIEATETHHOCTH B COOTBETCTBHH C
T'YMaHUCTHYECKUMHU, COIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHU
U HAcAIaMH POCCHUICKOTO TPaKTAHCKOTO OOIIEeCTBa, MPUHATHIMH B OOIIECTBE
HOPMAaMH Y MPaBUJIAMH MTOBEJICHUS, CIIOCOOCTBYIOIIMMHU MPOIECCaM CAaMOIIO3HAHMS,
CaMOPAa3BUTHUA U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH OOYHAIOIITNXCSL.

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS TMpeaMeTa «XUMHUSD»  OTPAKAIOT
c(hOPMHUPOBAHHOCTh OIBITA ITO3HABATCIILHOW W TIPAKTHYCCKON JEATEIHLHOCTH
00yJaronuXxcs Mo peaan3aluy MPUHATHIX B 0OIIECTBE IIEHHOCTEH, B TOM YHCIIC B
YaCTH:

1) rpa:xxaaHCcKOro BOCIIMTAHMS:

OCO3HaHUS O0YUYAIOIIUMHUCSI CBOMX KOHCTHUTYIIMOHHBIX TIPaB W 00sI3aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABIICHUS] O COIUAIBHBIX HOPMax W TMPABWIAX MEKINIHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOMN JACSATEIBHOCTU IIPU CO3JIAHUN YUECOHBIX
MIPOCKTOB, PEIICHUH YUCOHBIX U TI0O3HABATEIBHBIX 3a/1a4, BHITIOJTHEHUN XUMHUICCKUX
AKCIIEPUMEHTOB;



CIIOCOOHOCTH TIOHMMAaTh W MPUHUMATh MOTHBBI, HAMEpPEHUs, JIOTUKY H
apryMEeHTBI JPYTUX MPU aHAIN3E PA3IUYHBIX BUIOB YUCOHOU JNeATEIHLHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHMS:

LHEHHOCTHOTO OTHOILIEHUS K MCTOPUYECKOMY W HAYYHOMY HAaCJEIHI0
OTE€UECTBEHHON XUMUHU;

yBaXXEHUSI K TIPOIIECCY TBOpYECTBA B OOJACTH TEOPUU M IMPAKTHUYECKOTO
NPUMEHEHUSI XUMHUHU, OCO3HAHUSI TOTO, YTO JOCTIKEHUS HAYKH €CTh pe3yibTaT
JUTATEIIBHBIX ~ HAONIOACHUHM, KPOMOTIWBBIX  AKCIEPUMEHTAIBHBIX  ITOWCKOB,
TIOCTOSTHHOTO TPY/la YUYEHBIX U MMPAKTHKOB;

WHTEpeca 1 Mo3HaBaTEIbHBIX MOTUBOB B MTOJIYYEHUH U TIOCIIEYIOIIEM aHATN3e
uH(MOpPMAIU O NEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) OYXOBHO-HPABCTBEHHOT'O BOCIIUTAHMSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEACHUS;

CITOCOOHOCTH OIICHUBATH CUTYAIIUH, CBI3aHHBIC C XUMUICCKUMH SIBJICHUSMU, U
NPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYACh Ha MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBApHUILEH C
MO3UIIMYA HPABCTBEHHBIX M TIPABOBBIX HOPM W OCO3HAHHUE TOCIEACTBUN ITUX
MTOCTYIIKOB;

4) ¢opMupoBaHUA KYJbTYpPbI 310POBb:

NOHMMAaHHS LEHHOCTEW 3J0pOBOro UM 0Oe3omacHoro oopasa IKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PH3MYECKOMY H
IICUXUYECKOMY 3/I0POBBIO;

coONI0/IeHNs TpaBuJl 0€30MacHOTO OOpaleHusi ¢ BEIEeCTBAMH B OBITY,
MOBCETHEBHOM JKU3HU U B TPYIOBOM JIEATEILHOCTH;

MOHUMAHUS IICHHOCTH TMPAaBWI WHAWBUAYATLHOTO W  KOJJIEKTHBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIKX 3OPOBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TMOCJEICTBUM M HENMPUATUS BPEIHBIX MPUBBIYEK (YyHOTpeOJIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI);

S) TpyA0BOro BOCHUTAHUSA:

KOMMYHUKATHBHOW KOMIICTCHTHOCTH B y4e0HO-UCCIIeIOBATENLCKOM
JEeSTENIbHOCTH, OOIIECTBEHHO TOJE3HOW, TBOPYECKOW W  JPYTHX BHIAX
NEeSITEbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE B pEHICHUM TMPAKTHUYECKUX 3a]la4y
COIMAJIbHOM HAMpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEepeca K MPaKTUIECKOMY M3YyUEHHUIO0 Mpodeccuii pa3andHoTo poja, B TOM
YHUCJIe Ha OCHOBE IPUMEHEHUS TPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPy, JIIOJISIM TPYy/Aa U pe3ysibTaTaM TPYAOBOU JeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBUIAYaJIbHONH TPAEKTOPUU
oOpasoBanwmsi, Oyaymier MpoecCuu MW pean3alid COOCTBEHHBIX KU3HCHHBIX



IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
oTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rMYeCKOro BOCIUTAHUS:

SKOJIOTMYECKU 11€JIECOO00PA3HOr0 OTHOUIIEHUS K TPUPOJie, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU HA 3EMIJIC;

MMOHMMAaHMUsS TJ100aJIbHOTO XapakTepa SKOJOTHYECKUX IPOOJeM, BIIHSHUS
AKOHOMMYECKHUX MPOLECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHOM CPEJIbI;

OCO3HAHUS HEOOXOAMMOCTH HCIOJb30BAaHUS JOCTHKCHHH XUMHU IS
pelIeHus: BOIPOCOB PAlMOHAIBHOTO MIPUPOIONOJIb30BAHNS;

AKTUBHOTO HENPUATHUS  JICMCTBHM, TMPUHOCIIIMX BpEd  OKpYKaromleh
NPUPOJHON Cpele, YMEHHS MPOTHO3UPOBATh HEOJArOMpPHATHBIE SKOJIOTHYECKHUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUM U MPEIOTBPAIATh UX;

HaJIMYUsl PA3BUTOTO SKOJOTMYECKOTO MBIIIJICHHUS, SKOJIOTHYECKOU KYJIbTYPHI,
OIIbITA NEeSTeIbHOCTH AKOJIOTUYECKOU HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCSI UMHU B IIO3HABATEIbHOW, KOMMYHMKATUBHOM W COILIMAJIBLHOU
MpaKkTHKe, CIOCOOHOCTH M YMEHHUS AaKTHMBHO IIPOTHUBOCTOSITH  HMACOJIOTHH
xemodoOuu;

7) LEHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHMUS CHeMU(PUKM XUMHUM KaK HayKd, OCO3HaHMs €€ poJlu B
GbOpMUPOBAHUM PAIMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUM IIEJOCTHOTO
MIPEICTABICHUS 00 OKPY)KAIOIMIEeM MHUPE KaK O €IUHCTBE MPHUPOABI M YEIOBEKa, B
MO3HAHUU TIPUPOJIHBIX 3aKOHOMEPHOCTEH U pEIICHUH IMPoOJIeM COXpaHCHHS
MIPUPOTHOTO PABHOBECHS,

yOXKIEHHOCTH B 0COO0H 3HAYMMOCTH XUMUH JIJIT COBPEMEHHOM ITUBYITA3AITUH:
B €€ TYMaHHCTUYECKOW HAMPABICHHOCTH W BAXHOW POJIM B CO3JaHUM HOBOW 0a3bl
MaTepUaibHON KYJIbTYPbI, PEIICHUH III00abHBIX IPOOJIEM YCTOMUYUBOTO Pa3BUTHS
YEJIOBEYECTBA - CBIPbEBOM, DSHEPrE€TUYECKOM, THINEBOM M  3KOJOTHYECKOU
0€30macHOCTH, B pa3BUTUN MEIUIIMHBI, 00€CTICUCHUN YCIOBHUH YCIICITHOTO TPYyIa U
9KOJIOTHIECKHA KOM(POPTHOM KU3HU KAXKIOTO YjIeHa OOIIECTRA,;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTHA: MOHUMAHUA CYIIHOCTH METOJO0B
MIO3HAHUS, UCTOJBb3yeMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIIOJIb30BATh
noJTydyaeMble 3HAHUS JJIA aHAIN3a U OOBSICHEHUS SIBJCHUM OKPYXKAIOIIETO MHUpA H
MPOUCXOJIAIINX B HEM U3MEHEHUH, YMEHHUS JieJlaTh 0OOCHOBAHHBIC 3aKJIFOUCHUS HA
OCHOBE Hay4HbBIX ()aKTOB U UMEIOIIMNXCSI IAHHBIX C IEJIbIO MTOJTYUYEHHUSI IOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCMOJBb30BaTh XUMUUYECKHE 3HAHHUS IS
penieHus mpoOJIeM B peabHbIX )KM3HCHHBIX CUTYaIUsX;

MHTEpPECA K MO3HAHUIO U UCCIIEI0BATEIbCKOU JIESITEIbHOCTH;



TOTOBHOCTU M  CIOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHMIO U
caMOOOpa30BaHUIO, K AaKTHUBHOMY IIOJIyY€HHUIO HOBBIX 3HAaHUN 10 XUMHUHU B
COOTBETCTBHUHU C )KU3HEHHBIMHU MOTPEOHOCTAMY;

UHTEpeca K OCOOCHHOCTSAM TpyAa B pa3iU4HbIX cepax npodeccuoHanbHOMI

NEeATEIIBHOCTH.
METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHBIC PE3ybTaThl OCBOSHHUS y4eOHOTO mpeameTa «XuMHUs» Ha
YPOBHE cpeaHero o0miero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIC TUISt hopmMupoBaHUS MHUPOBO33PEHUS 00yJaromMXCs
MEXKIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIEHAYYHbIE MOHITHS, OTPaXKaIOIIUe
IIEJIOCTHOCTh HAy4YHOW KApTUHBI MHpa W CHEeNU(PUKYy METOMOB ITO3HAHWS,
HCIIOJIE3YEMBIX B €CTECTBECHHBIX HayKaxX (MaTepwuis, BEIIECTBO, DHEPTHs, SIBJICHUE,
MPOIIECC, CHUCTEMA, HAyYHbIH (DaKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOopHsl, UCCAe0BaHNE, HAOII0ICHUE, N3MEPECHHE, SKCIICPUMEHT U IPYTHE);

yHUBEpCAIbHBIC ydeOHBbIC NelcTBHs (ITO3HABATEIIbHBIE, KOMMYHHKATHBHBIC,
perynsatuBHbIe), obecneunBaromnye GopMupoBanue GyHKIIMOHATEHON IPaMOTHOCTH
1 COITMAJIbHON KOMIIETEHIIUA O0yYaroITUXCS;

CITOCOOHOCTH 00yJaroIMXCs HCII0JIb30BaTh OCBOEHHBIE
MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICUCTBHUS B MO3HABATEIBHON U COLMAIIBHOMN MTPAKTHUKE.

MeramnpeaMeTHBIC PE3YNbTaThl OTPAXKAIOT OBJAJACHUE YHHUBEPCATHLHBIMHU
y4eOHBIMH  IIO3HABATEIIbHBIMM, KOMMYHHUKATUBHBIMH W  PETYISATUBHBIMHU
JICUCTBUSAMHU.

OBJaanenne YHHUBEPCAJIbHBIMH yueOHBIMU Mo3HABATEJIbHBIMHU
JNeHCTBUSIMM:

1) 0a3oBble JJOrNYecKHe AeHCTBHS:

CaMOCTOSITENIbHO  (OpPMYJIMPOBAaTh W aKTyaJu3UpoBaTh  MpoOiemy,
BCECTOPOHHE € pacCMaTpUBATh;

OTIPENICIATh TEH JACATEIBbHOCTH, 3aJaBas IapaMeTphl W KPUTCPUH UX
TOCTIDKECHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMH TETISIMU;

WCITOJIB30BaTh MPU OCBOCHUHM 3HAHWK TPHUEMBI JIOTUYECKOTO MBIIUICHUS -
BBIJICIATh XapaKTepHbIC TMPU3HAKK TOHATHNM M YCTAHABIMBATH MX B3aUMOCBS3b,
HCII0JIb30BaTh COOTBETCTBYIOIINE MOHSATUS IS OOBSICHEHUSI OTACIBHBIX (PAKTOB M
SIBJICHUI;

BBEIOMpPATh OCHOBAaHWMSI W KPHUTEPUU I KIACCH(UKAIMKM BEIIECTB W
XUMHUYECKUX PEaAKIIUA;

yCTaHABJIMBATh IPUYMHHO-CICJACTBCHHBIC CBS3M MEXKIY H3Yy4aeMBIMH
SIBIICHUSIMU,

CTPOUTH JIOTHYECKHE PACCYXACHUS (MHIYKTHBHBIC, JACAYKTHBHBIC, IIO



aHAJIOTHH), BBISIBJIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEUUS B PacCMaTpPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUCHUS;

IPUMEHSATH B MPOLIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKHE
(3HAKOBBIE) MOJIEH, TPEOoOPA30BHIBATh MOJCIBHBIC TPEICTABIICHUS - XUMUYECKHAM
3HaK (CMMBOJ) JIEMEHTa, XUMHUUecKasi popmylia, ypaBHEHNE XUMUYECKON pEaKIInH -
IpU PEUICHUU Y4YeOHBIX IMO3HABATEIBHBIX M TPAKTUYECKUX 3a]ay, MPUMEHSThH
HA3BaHHBIC MOJIETLHBIC MPEACTABICHUS ISl BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIHUIl.

2) 0a3o0Bble UCCJIeI0BaATeIbCKHE TeHCTBUA:

BJIaJIETh OCHOBAMHM METOJOB HAyYHOTO MO3HAHUS BEIIECTB U XUMHUYECKHUX
peaKLnii;

(GopMyIMpPOBATH LIENH U 3314l UCCIIEA0BAHMS, UCIIOJIb30BaTh MTOCTABICHHBIE
U CaMOCTOSTENIbHO C(OPMYJIMPOBAaHHBIE BONPOCHI B KayeCTBE WHCTPYMEHTA
MO3HAHUS M OCHOBBI Ui (POPMHUPOBAHUSI THIIOTE3bI 1O MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CY>KJICHUN;

BIAJCTh HAaBbIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUST W  IPOBEICHHUS
YUYEHHUYECKUX SKCIEPUMEHTOB, COBEPUIEHCTBOBAaTh YMEHUS HAOMIOAATh 32 XOJIOM
IpoLecca, CaMOCTOSATEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (HOpPMYIUPOBATH
000011IeHHS U BBIBOJIbI OTHOCUTEIILHO JOCTOBEPHOCTH PE3YIbTATOB MUCCIIEIOBAHMS,
COCTaBJISATh OOOCHOBAHHBIN OTUET O MPOJIEIAHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIIENOBAaTEIbCKOM W MPOEKTHOM
JEeATENbHOCTH, NPOSIBISATH CHOCOOHOCTh U TOTOBHOCTD K CAMOCTOSATEILHOMY TIOMCKY
METOJIOB PpEIICHUsS MPAaKTUYECKHX 3a7ady, NPUMEHEHHUIO PAa3IUYHbIX METOOB
MO3HAHUSL.

3) pabora ¢ uapopmanuei:

OpPUEHTHUPOBATHCS B Pa3IMYHbBIX HMCTOYHHUKAX nH(OopMaIuu
(HayYHONOIYJISIpHAS IUTEpaTypa XUMHUUECKOTO COJEPKaHUsI, CIIPABOYHBIE ITOCOOU,
pecypcbl HTepHeTa), aHAMM3UPOBaTh MHPOPMALIMIO PA3TUYHBIX BHJIOB U (Hopm
IIPE/ICTABIICHUS, KpUTHYECKU OLIEHNUBATh €€ TOCTOBEPHOCTh U HEPOTUBOPEUYUBOCTS;

(OopMyIMpPOBATH 3aPOCHl M MPHUMEHITh PA3JIMYHBIE METOJBI MPHU MOUCKE U
orOope wuHOpMaIMK, HEOOXOAMMOW /JJisi BBINOJHEHUS Y4YeOHBIX 3ajad
OIIPENIETIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCIHOJIB30BaHUS HUHPOPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TE€XHOJIOTU U PA3JINYHBIX NOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh  ONTUMAIbHYIO  (OpMy  IpencTaBlICHHUS
uHbopMaIuu (Cxembl, TpaduKH, AUATPAMMBI, TAOIHIIBI, PUCYHKH U IPYTHE);

UCTIOJIb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPEACTBA MIPH PabOTEe ¢ XUMHUECKON
uHdopMaIet: TPUMEHATh MEXIpeaMeTHbIe ((U3MUEeCKHe M MaTeMaTHYEeCKHue)
3HAKW U CUMBOJIBL, (hOpMYJIbl, a0OpEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJB30BaTh M MPE0oOPa30BHIBATD 3HAKOBO-CHUMBOJINYECKHE CPEACTBA



HarJIsAIHOCTH.

OBiageHne yHMBEPCAIbHBIMM KOMMYHHMKATHBHBIMH 1CHCTBUAMM:

3ajlaBaTh BONPOCHI 110 CYIIECTBY 00CYKIaeMOil TeMbI B XOZ€ Auajora U/uiu
JMCKYCCHUH, BBICKA3bIBaTh HJI€U, POPMYIHPOBATH CBOU IIPEATIOKEHHSI OTHOCUTEIBHO
BBIIIOJIHEHUS [TPEUIOKEHHON 3a1a4H;

BBICTYIIATh C IPE3CHTALMEN pe3yJbTaTOB IMO3HABATEIBHOU JEATEIBHOCTH,
IOJIYYEHHBIX CAMOCTOSITENIBHO UIIM COBMECTHO CO CBEPCTHHUKAMU ITPU BBIITOJIHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUYECKONW padOThl MO HMCCIEJOBAHUIO CBOWCTB
U3Yy4YaeMbIX BEIIECTB, pealli3aluy y4eOHOTro IpOeKTa U (POPMYIUPOBATH BHIBOIBI IO
pe3ynbTaTam MPOBEAEHHBIX HMCCIEAOBAHUM ITyTEM COTJIACOBAHUS MO3ULUN B XOJE
o0CyXJeHUsI 1 0OMEHAa MHEHUSIMU.

OByaieHHe YHHBEPCAJIbHBIMH PeryJssTHBHbIMHU AeHCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh M OCYILECTBIATh CBOK II03HABATEJIBHYIO
NESATENIBHOCTh, ONpEeneNsist €€ Lelu W 3aJadyd, KOHTPOJIMPOBaTb M IO Mepe
HEOOXOJUMOCTH KOPPEKTUPOBATh MpE/IaraeMblii alropuT™M JACUCTBUHA IpH
BBIMIOJJHEHUM YYEOHBIX M HCCIENOBATENbCKUX 3a/lay, BbIOMpaTh Haumbojee
3¢ (EeKTUBHBIN €MOCOO WX pEeHIeHUs C yYE€TOM MOJYyYEHHs] HOBBIX 3HAHHU O
BEILECTBAX U XUMHUYECKUX PEAKILIMSIX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH JEATEIIBHOCTH Ha OCHOBE CaMOAHaIN3a U
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTHble pe3ylbTaThl OCBOEHHS Kypca «OpraHudeckas XuUMHS»
OTpaXaroT:

chOpPMUPOBAHHOCTh  MPEACTABICHUA O  XUMHUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA, POJIM XMMHUHU B IO3HAHUU SIBJICHUI TIPUPOIBI,
B (GOpPMHUpPOBAHUU MBIIUIEHUS W KYJbTYpbl JIMYHOCTH, €€ (YyHKIHOHAIHHOU
rPaMOTHOCTH, HEOOXOJIUMOM JJIsl pelICHUs MPAKTUUECKUX 3a7a4 U DKOJIOTUYECKHU
000CHOBaHHOTO OTHOLIEHUS K CBOEMY 3[I0POBbIO U IPUPOIHOM CPEJIE;

BIIQJICHUE  CUCTEMOW  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIAral0IINE TOHATHS (XUMUYECKUN SJIEMEHT, aTOM, SJICKTPOHHAs 000JI0UKa
aToMa, MOJIEKYJia, BAJEHTHOCTb, 3JEKTPOOTPHUIATEILHOCTh, XUMHUYECKasi CBS3b,
CTpyKTypHasi ¢opmyna (pa3BépHyTas U COKpali€HHas), MOJIb, MOJSpHAs Macca,
MOJIIPHBIN  00BEM, YTJICPOAHBIA CKeleT, (YHKIMOHAIbHAS TPy, paaukal,
W30MEPHSI, U30MEPBI, TOMOJIOTUYECKUI P, TOMOJIOTH, YIIIEBOAOPOAbL, KUCIOPO 1
a30TCOAECPXKAIINE COCAMHEHUS, MOHOMEp, TOJHUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCJAMHEHUS); TEOPUU U 3aKOHBI (TEOpHUS CTPOCHUS
oprannueckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB);



3aKOHOMEPHOCTH, CHUMBOJIMYECKUU A3bIK XHWMHH; MHUPOBO33PEHUYECKHE 3HAHMS,
JIekKaNIMEe B OCHOBE MOHUMAHUS IPUYMHHOCTU M CHCTEMHOCTH XMMUYECKUX SIBICHUM,
(dakTomOTUYECKHE CBEIEHUS O CBOMCTBAaX, COCTaBe, MOJYyYEHUH W O€30ImacHOM
WCIIOJIb30BAaHUN BAKHEHIIMX OPraHWMYECKUX BEIIECTB B OBITY W MPAKTHICCKOM
NEATEIIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUUN BBISBISATH XapakTEpHbIC MPU3HAKU TOHSITHH,
YCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOIIME MOHATUS MPHU
OMHUCAaHUM COCTaBa, CTPOCHUS U IPEBPAIICHUN OPTaHUYECKUX COEIUHEHU;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJb30BaTh XUMHUYECKYIO CHUMBOJIUKY JJIS
COCTABJICHHSI MOJEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMya OpraHMYeCKMX BEIIECTB U YPABHEHHM XUMHUYECKUX  PEaKIIH,
U3rOTaBIMBATh MOJIEIM MOJIEKYJ OPraHUYECKHUX BEIIECTB ISl WIUTFOCTPALMHM UX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHHMH YCTAaHABIMBATh MNPUHAJICKHOCTh H3YyUYEHHBIX
OpPraHMYECKUX BEIIECTB MO UX COCTaBy M CTPOCHUIO K OIpEAeIEHHOMY
KJIAcCy/Tpynne COEeIUHEHUH (YTJIEBOJOPO/AbI, KHUCIOPOJ U a30TCOJAEpXKaIIHe
COCMHEHHUSI, BBICOKOMOJEKYJISIDHBIE COCIWHEHMs), JaBaTb WM Ha3BaHUA IO
cuctematnyeckoi HomeHnknatype (XIIPJIC), a Taxxe npuBOIUTH TPUBUAIBHBIC
Ha3BaHMsI OTJEIBHBIX OPraHWYECKHX BEIIECTB (ITHICH, MPOMUJICH, AalleTUJICH,
ATWJICHIJIMKOJb, TIULEPUH, (eHOos, (pOopManbIerujl, aneTaabIerusl, MypaBbUHAS
KHCJIOTA, YKCYCHasl KHCIIOTa, OJIEMHOBAsI KUCJIOTa, CTEAPUHOBAS KUCIIOTA, IJIFOK03a,
bpyKTO3a, Kpaxmal, eJIi0JI03a, TIUIHH);

c(hOPMUPOBAHHOCTh YMEHUS ONPEACNATh BHUJBl XHUMHYECKOM CBSI3M B
OpPraHUYECKUX COCTMHEHUAX (OJJMHAPHBIC U KPATHEHIC);

c(hOpMUPOBAHHOCTh YMEHHsSI TPUMEHSATH TIOJIOXKEHHUSI TEOPUH CTPOCHUS
opranudeckux BemiecTB A. M. bytnepoBa aiis 0ObSICHEHUST 3aBUCUMOCTH CBOWMCTB
BEILECTB OT UX COCTABA U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh COCTAB, CTPOCHUE, PU3HUECKHE
U XUMHUYECKHE CBOWCTBA THUIWYHBIX NPEACTABUTENICH PAa3JIMYHBIX KIJIACCOB
OpTaHWYECKUX BEIICCTB (METaH, 3TaH, dTUJICH, PONWICH, alleTuiieH, OyTaaueH-1,3,
MeTuinoyTaaueH-1,3, 6eH30I1, METaHO, ATAaHOJI, dTUJICHTIUKOIb, TIIUIECPUH, (HEHOT,
alleTaJIbJIETU, MypaBbUHAsA U YKCYCHAsl KUCJIOTHI, TJIFOK03a, Kpaxmal, HEeIi0I03a,
AMUHOYKCYCHAasl KHUCJIOTa), WLIIOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXKIY HUMH
YPaBHEHHUSIMU COOTBETCTBYIOIIMX XHUMHUYECKHUX PEAKIUHA C HCHOJIb30BAHHEM
CTPYKTYPHBIX (hOpPMYJT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIEBOJOPOHOIO
CBIpBS (HEPTH, MPUPOIHBIN Ta3, YToJlb), CIIOCOOBI X MEePepadOTKH U MPAKTUIECKOE
PUMEHEHUE TPOYKTOB MEPepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIUUCICHUS TI0 XUMHUYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJIMUECTBA HMCXOJHOTO BEIECTBA WM IMPOIYKTa



peaxkLuu 1o U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJJHOTO U3 UCXOHBIX BEILIECTB
WM TIPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUW BJIAJIETh CHUCTEMOM 3HAHUN 00 OCHOBHBIX
METO/IaX HAyYHOI'O MO3HAHMS, UCHOJIb3YEMbIX B XUMHUH MPU U3YyYEHUU BEILIECTB U
XUMHYECKUX SIBICHUN (HAOJIOJEHUE, U3MEPEHUE, SKCIIEPUMEHT, MOCIMPOBAHNUE),
UCIIOIb30BaTh CHCTEMHBIE XWMHYECKWE 3HAHUS [JI NPUHATUSA PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYallUsIX, CBS3aHHBIX C BEIIECTBAMU M UX
MIPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHUN COOIOJATh MpaBuia MOJIb30BAHUS XUMUYECKOU
nocyoi u 1a0OpaTOpHBIM OOOpYJOBaHMEM, a TaKKe IpaBWila OOpaIleHUs C
BELIECTBAMH B COOTBETCTBUU C HMHCTPYKLUMSIMH IO BBIIIOJHEHUIO JJAOOPATOPHBIX
XUMHUYECKHUX OTBITOB;

c(hOpPMUPOBAHHOCTh YMEHUW IUIAHUPOBAaTh U BBINOJIHATH XUMHUYECKHM
SKCIEPUMEHT (MPEBpPALIEHUSI OPTraHUYECKUX BEIIECTB [IPU HarpeBaHUU, MOIyYEHUE
ATWICHA U U3yYEHHUE €r0 CBOWCTB, KAYECTBEHHBIE PEAKIIMN OPraHUYECKUX BEILECTB,
JIeHaTypalys OJIKOB IIPU HarpEeBaHUH, IIBETHBIE PEAKIIMK OCJIKOB) B COOTBETCTBUH C
NpaBWJIaMHd TEXHUKH OC30MaCHOCTH TMpH OOpalleHUHd C BEIIECTBAMH H
7a00paTOpHBIM  O0OPYJIOBAHMEM, TMPEJACTABIATh  PE3yJbTaThl  XUMHUUYECKOTO
JKCIIEpUMEHTa B (OpME 3amuch YypaBHEHHWW COOTBETCTBYIOIIMX pEaKUUd U
(bopMyIMpPOBaTh BHIBOJIbI HA OCHOBE THX PE3YJIHTATOB;

c(hOpMUPOBAHHOCTh YMEHHM KPUTUYECKH aHAJIU3UPOBATh XHUMHUYECKYIO
uHGOpMAIMIO, TONy4aeMyl0 M3 pPa3HBIX HCTOYHUKOB (CpPEeICTBa MAacCOBOM
uHdopmaruu, MHTEpHET 1 ApyTHX);

cOpPMUPOBAHHOCTh ~ YMEHUH  CcOONIOJaTh  IpaBWiIa  IKOJOTUYECKU
IEJIeCO00Pa3HOT0 TOBEACHUSI B OBITY W TPYIOBOM JEATEIBHOCTH B IEINAX
COXpPAHEHUsI CBOETO 3/I0POBbSl W OKpPYXKAIOLIEH INPUPOIHOM Cpeibl, OCO3HABATh
OMACHOCTh BO3JCHCTBUS HA JKHMBBIC OPraHU3MBbl OIPEACIEHHBIX OPraHUYECKUX
BelecTB, MoHMMas cMbicn mokazatens [I/IK, moscHATe Ha mpumepax CrIocoObI
YMEHBIICHUS W TPEAOTBPAIICHUS HX BPEAHOTO BO3ACHCTBUS Ha OpPraHU3M
YEJI0BEKA,

Ui 00yYaIoUUXCsS C OTPAHMYECHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS: YMEHHE
NPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHUSI BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUIS  CJETBIX W CIHA0OBHUIANIMX OOYYaIOUIUXCA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy obOo3HadeHui JI. bpains nas 3amucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

HpGIIMCTHBIC PE3yJIbTaTbl OCBOCHHA KYypcCa «O6IHEUI N HCOPraHHYCCKasd



XUMUSD OTPAXKAIOT:
c(hOpMHUPOBAHHOCTH MPEICTABICHUM: 0 XMMHYECKOMN COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KAPTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBJICHUW PUPO/IBI,
B (OPMHPOBAHWM MBIIUICHUS W KYyJbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIHHOM
rPaMOTHOCTH, HEOOXOJIUMOM ISl PEIICHUS MPAKTHUECKUX 3a7ad U IKOJIOTHYECKH

000CHOBaHHOT'O OTHOIIICHUS K CBOEMY 3/IOPOBBIO M MIPUPOIHOM Cpeie;

BJIIAJICHUE  CHUCTEMOM  XHMHUYECKMX  3HAHWH, KOTOpas  BKJIIOYACT:
OCHOBOITOJIATAIONINE TOHATHS (XUMHYECKHH 3JIEMEHT, aToM, W30Tom, §-, p-, O-
AJICKTPOHHBIE OpPOWTAIIM aTOMOB, HWOH, MOJEKyla, MOJb, MOJIIPHBIA OOBEM,
BAJIEHTHOCTb, 3JICKTPOOTPUIATEIILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasi CBS3b
(KoBaJIeHTHas, HIOHHAS, METaJUINYeCKasi, BOAOPOIHAsS), KPUCTAJUTMYECKas peméTka,
TAMNBl ~ XAMHWYECKUX  pPEaKIMh, pacTBOpP, JJIEKTPOJUTHI,  HEIJIECKTPOJIUTHI,
BJIEKTPOJINTUYECKAS JIUCCOLMALINSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakuy, XUMUYECKOE€ DPaBHOBECHE); TEOPUU W 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKON JHCCOUManuu, rnepuoauueckud 3akoH Jl. M. MeHneneena,
3aKOH COXPAHCHHUSI MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPALICHUS SHEPTUU
IpU XUMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN SI3bIK XHMUH,
MHPOBO33PEHUYECKNE 3HAHMS, JIEKAIINE B OCHOBE IOHUMAaHUS NPUYMHHOCTH U
CHUCTEMHOCTH XHMHYECKUX SBJICHUH, (HaKTOJOTUYECKHE CBEACHUS O CBOMCTBAx,
COCTaBe, MOJYUYCHHH M 0€30IIaCHOM HCIIOJB30BAaHUM BaKHEHIITUX HEOPTraHUYECKUX
BEIIIECTB B OBITY U NMPAKTUUCCKOU JICITEIIBHOCTH YEJIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHUHN BBISBISATH XapaKTEpHbIC MPU3HAKU TOHITHH,
YCTaHABJIMBAaTh WX B3aUMOCBSA3b, MCIOJIB30BATh COOTBETCTBYIOIIME IOHATHS IIPH
OIMCAaHUU HEOPraHUYECKUX BELIECTB U UX IIPEBPAILCHUN;

c(OpPMUPOBAHHOCTh YMEHUH HCHOJIb30BaTh XUMUYECKYI0 CHMBOJUKY IS
coctaBieHUss (opMya  BEUIECTB W  YpaBHEHMM  XMMHMUYECKHUX  peaklui,
cuctemarnyeckyro HoMeHknarypy (XIIPJIC) u TpuBruanbHble Ha3BaHUSL OTACIIBHBIX
HEOPraHWYEeCKUX BEIIECTB (yrapHbId Ta3, YIJEKHUCIbId Tra3, aMMHAK, Tall€Has
U3BECThb, HETaUIEHAsI U3BECTh, IUTHEBAS COJIA, TUPUT U JIPYTHE);

c(OpPMUPOBAHHOCTh YMEHUM OMPEEINATh BAJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX PA3IUYHOIO COCTaBa, BUJ XUMHUYECKOHN
CBA3U (KOBAJICHTHAs, MOHHAS, METaJUIMYECKasi, BOJOPOAHAs) B COCIMHEHUSX, THII
KPUCTAJUIMYECKOW PEMETKH KOHKPETHOIO BEIIECTBA (aTOMHas, MOJEKYJspHas,
MOHHAs, METAJJINYECKast), XapaKTep Cpebl B BOJHBIX PacTBOPAX HEOPTaHUYECKUX
COCJIMHCHM;

c(hOpMHUPOBAHHOCTH YMEHHU YCTaHAaBIINBATh IIPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB MO HX COCTaBy K OMNpeAeNEHHOMY KiacCy/Tpymre
COEIMHEHHUM (ITPOCThIE BEUIECTBA - METAJUIBI U HEMETAJUIbl, OKCUbI, OCHOBAHMSI,
KHCJIOTBI, aM(pOTEpHbIE TUAPOKCUIBI, COIIH);

c(OpPMHUPOBAHHOCTh YMEHUI PacKpbIBaTh CMBICI NEPUOAUUECKOro 3akoHa /.



W. MenzaeneeBa 1 J€MOHCTPUPOBATh €0 CUCTEMATU3UPYIOILYI0, 0ObSICHUTEIbHYIO
U IPOTHOCTHYECKYIO (QYHKIIUY;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh AIEKTPOHHOE CTPOEHUE ATOMOB
XUMHYECKUX DJeMEHTOB 1-4 mepmonoB llepumonnyueckon CHUCTEMBI XMMHYECKHX
anementoB [[. M. MenpeneeBa, UCHONb3ysl MOHATUA «§-, P-, ¢l- DIEKTpOHHBIE
opOUTANIN», «IHEPreTUUECKUE YPOBHU», OOBSCHITh 3aKOHOMEPHOCTH HU3MEHEHMSI
CBOMCTB XMMHYECKHMX DJJEMEHTOB M MX COCIMHEHUH IO IEpHoAaM U TIpyIIaM
[lepnognyeckor cucTeMbl XUMUYECKHX deMeHTOB /. . MeHneneesa;

chOpMUpPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMUCHIBaTH)  OOIIUE
XUMHUYECKME CBOMCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYLIECTBOBAHUE T'€HETHUYECKOW CBSI3M MEXAY HEOPraHWYeCKHUMH
BEILECTBAMH C ITOMOILbIO YPABHEHHI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLIUL;

c(hOpMUPOBAHHOCTh YMEHHUS KJIAaCCU(ULIHUPOBATH XUMUYECKHUE PEAKIUU I10
pa3IMYHBIM TMpU3HAKaM (YUCIIy W COCTaBy PpEarupyrolldX BELIECTB, TEIJIOBOMY
3pdeKTy peakuuy, U3MEHEHUIO CTEIEHEH OKUCIEHMs 3JEMEHTOB, OOpPaTUMOCTH
peakLuy, y94acTHIO KaTallu3aTopa);

c(hOpPMUPOBAHHOCTh YMEHUH COCTABJISTh YPABHEHUS PEAKUUN Pa3IUUHBIX
THUTIOB, TIOJIHBIE U COKpAIIEHHBIC YPaBHEHUS pEaKlUii HOHHOTO OOMEHa, YUUThIBas
YCIIOBHUSI, IPU KOTOPBIX 3TH PEAKIUU UAYT JO KOHIIA;

c(OpPMUPOBAHHOCTh YMEHMHA TMPOBOJAUTH pEAKLUH, [OATBEPIKIAIOLINE
KAUECTBEHHBII COCTAaB pPa3jJW4HbBIX HEOPraHWYECKUX BEUIECTB, pAaCIIO3HABAThH
ONBITHBIM MyTEM MOHBI, PUCYTCTBYIOIIUE B BOJIHBIX PACTBOpPaX HEOPraHUYECKUX
BEILECTB;

c(OpPMUPOBAHHOCTb yYMEHUHI pacKpbIBaTh CYIIHOCTh
OKHCIIUTEIbHOBOCCTAHOBUTEIBHBIX ~ PEAaKUMA  MOCPEACTBOM  COCTaBIICHHUS
AIIEKTPOHHOTO OalaHCca ATUX PEeaKIUi;

c(hOpPMHUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUECKOMN
peakuuu OT pa3InYHbIX (PAKTOPOB; XapaKTEp CMEIIEHUS XUMUUYECKOIO PaBHOBECHS
B 3aBHCHMOCTH OT BHeIIHero Bo3aeicTBus (npunuun Jle llaTense);

c(hOpMUPOBAHHOCTh YMEHHMI XapakTepU30BaTb XUMHUYECKUE IIPOLIECCHI,
JeXalllie B OCHOBE IMPOMBIIIJIEHHOTO MOJYYEHHUSI CEPHOM KHUCIOThI, aMMHUaKa, a
Takke CHOPMHPOBAHHOCTh MPEJACTABICHUN 00 OOMMX HAYYHBIX NPHHIMIAX M
HKOJIOTUYECKUX MPOOIEeMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUUCICHHUS C HUCIHOJIb30BAHUEM
MOHATHS «MaCCOBas JI0JISI BELIECTBA B PACTBOPE», 0OBEMHBIX OTHOIIICHHIA Ta30B MPH
XUMHUYECKHX PEAKIMsIX, MAcChl BEIIECTBA WJIM 00bEMaA Ta30oB IO H3BECTHOMY
KOJIMYECTBY BEIECTBA, MacCce WM OOBEMY OIHOTO U3 yUACTBYIOIIMX B PEAKIHH
BEIIECTB, TEIUIOBOrO 3(PQeKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTHH;

c(hopMUPOBAHHOCTh YMEHUN COOIOJATh MpaBuia MOJb30BAHUS XUMUUYECKOU



nocyJoil u jabopaTopHbIM OOOpYJOBaHMEM, a TaKKe MpaBWia OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMHU IO BBIOJTHEHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUM IIJIAHUPOBATh W BBIMNOJHITH XUMHYECKUM
AKCIIEPUMEHT (pa3yIoKeHHE MEpPOKCHAa BOJOpPOAa B MPUCYTCTBUM KaTaln3aTropa,
OIpEJICIIEHUE CPEbI PACTBOPOB BELIECTB C [IOMOLIBI0 YHUBEPCAIBHOIO HHAUKATOPA,
BIIUSIHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XHUMHYECKOW pEakiuu, peakinu
MOHHOTO OOMEHa, KadeCTBEHHbIE peaknuu Ha Ccyiabpar-, KapOoHAT- W
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMS, PELICHUE AKCIEPUMEHTANbHBIX 3a7a4 IO
TeMaM «Metamwie» U «HemeTamnb») B COOTBETCTBUM C MpaBUIAMHU TEXHUKHU
0e30macHOCTU MpU OOpaIIeHUHU C BEIIECTBAMU U JIAOOPATOPHBIM 000PY/I0BAHUEM,
NPEACTABIATh PE3yJbTaThl XUMHUYECKOIO OJKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHHI COOTBETCTBYIOIIUX PeaKIUid U (POPMYJIUPOBATH BHIBOJIBI HA OCHOBE 3TUX
pe3yJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHHM KPUTUYECKH aHAJIU3UPOBATh XHUMHUYECKYIO
uH(pOpMAIMIO, TMOJy4YaeMyl0 U3 pa3HbIX MCTOYHUKOB (CpeICTBa MacCOBOM
KOMMYHUKaIMKU, HTEepHET U Apyrux);

cOpMUpPOBAHHOCTH ~ yMEHHUM  COONIOJATh  MpaBUIa  DKOJOTHYECKU
IEJIeCO00Pa3HOTO TOBEACHHUSI B OBITY W TPYNOBOM JEATEIBHOCTH B IEINAX
COXpAHEHUsI CBOETO 3/I0POBbSl W OKPYXKAIOLIEH INPUPOJHOM Cpeibl, OCO3HABATh
OMAaCHOCTb BO3JICUCTBUS HA UBbIE OPraHU3Mbl ONPE/ICIEHHBIX BEUIECTB, TIOHUMAs
cvpicn mokazatens [IJIK, moscHATP Ha mpuMepax CHocoObl YMEHBIICHUS H
IIPENOTBPALICHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsT 00YYaroluXcsi ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 370POBBS: YMEHHE
NPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYIIHBIX METOJaX IO3HAHUSI BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUIS  CHETBIX W CIHA0OBHUIANIMX OOYYaIOUIUXCA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy obOo3HadeHui JI. bpaitns njs 3amucu XUMHYECKHUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosanuecTBo yacoB JJIeKTPOHHbIE
(undposbie)
HaumeHoBaHue pa3iesioB U TeM
Ne n/m Kontpoabnbie | IlpakTuueckue odpasoBaTeJbHBIE
NMPOrpamMmbl Bcero
padoThI padoThbI pecypchbl
Pasnea 1. Teoperuyeckue 0CHOBbI OPraHU4eCKOi XUMHH
[Ipenmer opranuyeckoit xumuu. Teopus
1.1 CTPOEHMS OPraHUYECKUX COETUHEHUH A. 3
M. bytieposa
Uroro no pazneny 3
Pasnea 2. YrueBogopoabl
2.1 [IpenenbHbIe yraeBOIOPOABI — aJTKAHBI 2
b5 HenpenenbHble yriieBogOPOIbI: aTKEHBI, 6 |
aJIKa/INEHBI, aJTKUHBI
2.3 ApomaTudeckue yrieBogopoabl 2
b 4 [IpupoaHbIe HCTOYHUKH YTIEBOJAOPOIOB U 3 |
UX mepepadoTKa
Uroro no pazneny 13
Paznen 3. Kuciiopoacoaep:xainiue opranueckue coeJuHeHust
3.1 Crnuptsl. Oenon 3
19 Anpneruasl. KapOOHOBBIE KHCIIOTHI. . |
Crnosxubie 3¢upbl
3.3 VYriieBoabl 3 1




Wroro no pazneny 13
Pa3znen 4. A3oTconep:kaniue oprannveckue coeJuMHeHus

4.1 AwmuHBl. AMUHOKHCIIOTEL benku 3
Uroro no pazneny 3
Pa3nea 5. BoicokOMoJIeKYIsIDHBIE COeTNHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazneny 2

OBLIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

34




11 KIIACC

KosnuecTBo 4acoB DJIeKTPOHHBIE
(uudpossbie)
HaumMeHoBaHuUe pa3/iesioB U TEM
Ne ni/m Kontpoabubie | Ipaktuueckme | 00pasoBaTe/bHbIe
nporpaMmmbl Bcero
padoThI padoThI pecypchbl
Pa3znea 1. TeopeTuyeckue 0CHOBBI XUMHH
Crtpoenue atomoB. [leproandeckuii 3aK0H U
1.1 [Tepronnueckas cucTeMa XUMHUYECKUX 3
sneMenToB [. 1. Mennaeneera
12 Crpoenue BemniecTBa. MHOTOOOpasue 4
) BEIIECTB
1.3 XHUMHUYECKUE peaKun 6 1 1
Hroro no pazgeny 13
Paznen 2. Heopranuueckasi Xumusi
2.1 Mertaminl 1
2.2 Hemertamnbl 1 1
b 3 CBs13b HCOPTaHMYECKUX U OPTaHUYCCKHUX 5
’ BEILECTB
Hroro no pazgeny 17
Pa3gen 3. XuMus u :Ku3HbL
3.1 XUMHSA U )KHA3HDb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KoauyecTBo yacos JIeKTPOHHbIE
nugposeie

Ne Jlara

Tema ypoka Kontposnbnbie | IIpakTnueckue o0pasoBaTe/ibHbIE
n/n Bcero U3y4YeHHs

padoThI padoThI pecypchbl

[IpenmeT opraHuyeckoi XuMuu, € ! 0 0

BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE 05.09.2023

Teopust cTpoeHUsI OpraHUYECKUX

coenunenuii A. M. bytneposa, e€ OCHOBHbIE 1 0 0

HOJOXKCHHA 12.09.2023

[IpencraBnenue o kiaccuduraum

opraHunyeckux Bemects. Homenkiarypa | 0 0 19.09.2023

(cuctemMatuyeckasi) U TPUBUAIbHbBIE

Ha3BaHUs OPraHUYECKHUX BEILECTB

AJKaHBI: COCTaB U CTPOCHHUE, ! 0 0

TOMOJIOTHYECKHM AT 26.09.2023

MeraH n 3TaH — npocTenIne ! 0 0

IPEJICTAaBUTENIN ATKAHOB 03.10.2023

AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 0 0

10.10.2023

OTuUJIEeH U NpOIUIeH — IpocTeiine { 0 0

IPEJICTAaBUTENIN ATKEHOB 17.10.2023

[IpakTuueckas padora Ne 1. «Ilomyuenue ! 0 !

STUJIEHA U U3yYEHUE €T0 CBOMCTBY 24.10.2023

Anxanuensl. byranuen-1,3 u { 0 0

metmnOyTaaues-1,3. [lomydenne 14.11.2023




CUHTETUYECKOIO Kay4yyKa U PE3UHBI

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHS,

10 FOMOJIOTHUECKUN psil. AUETHIIEH —
MPOCTEUIINN MPEJICTABUTEIb aJIKUHOB 21.11.2023
1 Bbruncnenus no ypaBHEHUIO XUMUYECKOM
peaKiun 28.11.2023
19 Apenbl: 6eH3011 ¥ TOIyoJ. TOKCUYHOCTD
apcHOB 05.12.2023
I'eneTnueckas cBsi3b YIiI€BOJIOPOJIOB,
13 IPUHAUISKAIIMX K Pa3IMYHbIM KJlaccaM 12.12.2023
[IpupoHbIE HCTOYHHUKH YIJIEBOJOPOIOB:
14 NPUPOIHBIN ra3 U MOIyTHHIE He()TSHbIC
ra3bl, He()Th ¥ MIPOJYKTHI €€ TIepepaboTKu 19.12.2023
[IpupoHBIE HCTOUHUKH YTIIEBOJOPOIOB:
15 NPUPOIHBIN ra3 U MOIyTHHIE He()TIHbIC
ra3bl, He()Th ¥ MPOIYKTHI €€ TiepepaboTKu 26.12.2023
KonTponbHas padora no pazzueny «Y
16 TJICBOJIOPOJBD) 09.01.2024
[IpenenbHble 0THOATOMHBIE CIIUPTHI:
17 METaHOJI ¥ 3TaHoJ1. BosiopoiHas cBsi3b 16.01.2024
18 MHoOroaToOMHbIE CIIUPTHI: ITUIIEHTIIUKOJIb U
TINICPUH 23.01.2024
@deHoJI: CTPOEHUE MOJIEKYJIbI, (PU3UYECKHE U
19 XMMHUYECKHE CBOMCTBA, IPUMEHEHUE 30.01.2024
Anbreruapl: hopManbIaerua u
20 aretaibaerul. ALeToH 06.02.2024
b1 O/HOOCHOBHBIE IIpeesibHbIE KapOOHOBBIE

KHCJIOTBI: MypaBbUHAA U YKCYCHas

13.02.2024




22

[Ipaktuueckas padora Ne 2. «CBoiicTBa
pacTBopa YKCYCHOM KHCIOTBI»

20.02.2024

23

CTeapI/IHOBaSI M OJICMHOBAs KUCJIOTHI, KaK
MpeACTaBUTCIIN BBICIIUX Kap6OHOBLIX
KHCJIOT

27.02.2024

24

Mp11a KaK coJu BBICIIMX Kap60HOBBIX
KHCJIOT, UX MOIOLIECC HeﬁCTBHe

05.03.2024

25

CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX

3¢hupoB

12.03.2024

26

Kupsl: runponus, npuMeHeHue,
Ouooruueckas poib KHUPOB

19.03.2024

27

VYrneBoabl: cocTaB, KiIaccHpUKaIus.
Baxneiiue npeacTaBuTeNn: rir0K03a,
dbpykTo3a, caxaposa

02.04.2024

28

Kpaxmai u nemitonosa kak npupoHbie
HOJIUMEPHI

09.04.2024

29

KonTponsHas pabora no pazaeny
«Kucnopoacoaepaiinue opraHu4ecKue
COETMHEHUS

16.04.2024

30

AMMHBI: METHJIAMHUH U aHUINH

23.04.2024

31

AMHMHOKHUCIIOTBI Kak am(pOoTepHBIC
OpraHU4YeCcKUe COEMHEHMUS, UXx
Ouosnoruueckoe 3Hadenue. [lentumbt

30.04.2024

32

benku xak npupoansie
BBICOKOMOJIEKYJISIPHBIE COCIUHEHHUS

07.05.2024

33

OCHOBHBIE TTOHATHS XUMHU




BBICOKOMOIJICKYJISIPHBIX CO@I[I/IHGHI/Iﬁ

14.05.2024

OcCHOBHBIC METOJbI CHHTEC3a

34 BBICOKOMOJIEKYJISIPHBIX COEITMHEHUH. 1
[TnacTmaccel, Kayuyku, BOJIOKHA 21.05.2024
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KJIACC

n/n

Tema ypoka

KomuecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3yYCHUS

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypanus aTOMOB

05.09.2023

[Iepnoanueckuii 3axoH u [lepnogudeckas
CHUCTEMa XMMHUYECKHX 1eMeHTOB [I. M.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEH CTPOCHUS aTOMOB

12.09.2023

3aKOHOMEPHOCTH U3MEHEHHUSI CBONCTB
XUMUYECKHUX AJIEMEHTOB M UX COCTMHCHHH I10
rpyImaM U nepuojaam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux asemenToB /.M. MeHneneena B
pPa3BUTHHU HAYKHU

19.09.2023

CrpoeHue BeniecTBa. XUMUYECKas CBS3b, €€
BUAbBI; MEXaHU3MbI 06pa3OBaHI/I$I KOBAJICHTHOM
cBs3u. BopopoaHas cBsizb

26.09.2023

B aneHTHOCTH. DNEKTPOOTPULIATETHHOCTD.
Crenenb okuciaeHus. BelecTBa
MOJIEKYJISPHOT'O ¥ HEMOJIEKYJIIPHOTO
CTPOCHUS

03.10.2023

[TonsiTHE O IUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUTOUIHBIE PACTBOPHI.
MaccoBas 10715 BEILIECTBA B paCTBOPE

10.10.2023




Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX coeMHEHUM. ['eneTnueckas
CBSI3b HEOPTaHUYECKHUX BEIECTB, Pa3TUIHBIX
KJ1acCOB

17.10.2023

Knaccudukanms XuMU4eCKUX peakiuii B
HEOPraHWYECKON U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUs MAaCcChl BELIECTB; 3aKOH
COXPAHEHHUs U IIPEBPALICHUS YHEPTUU IIPU
XUMUYECKHUX PEAKLUAX

24.10.2023

Ckopoctb peakiuu. OOpaTuMble peakiiuu.
XUMHUYECKOE PABHOBECHUE

14.11.2023

10

[IpakTuueckas padora Ne 1. «BiausiHue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

21.11.2023

11

DnexrponauTHueckas quccormanus. [Tloastue
0 BojiopoHOM Tokasarene (pH) pactBopa.
Peaknuu nonHoro oomeHna. I'maponm3
OpTraHU4YCCKUX U HCOPIraHNYCCKUX BCIICCTB

28.11.2023

12

OKHUCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.
[TonsTHE 00 371€KTPONIM3€E PACIUIaBOB U
pacTBOPOB CoJIeH

05.12.2023

13

KontponbHas pabota mo pazaeny
((TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHUIN)

12.12.2023

14

Merauibl, ux nosnoxenue B [lepuoanyueckoit
CUCTEME XUMUYECKHX dteMeHToB /1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue Hu3ndecKrue CBOMCTBa
METAaJIJIOB

19.12.2023




CruiaBbl METaJUIOB. DIIEKTPOXUMUYECKUN P

15 HANPSDKEHUN METalIOB 26.12.2023
XUMHYECKUE CBOMCTBA BaXKHEUIIINX METAJLJIOB

16 (HaTpuii, KK, KaJbIMH, MArHUM,
ATIOMUHMIA) U UX COCTUHEHUN 09.01.2024
XUMUYECKUE CBOWCTBA XpOMa, METU U UX

v coeMHennH 16.01.2024
XuMHYeCcKHe CBOMCTBA IIMHKA, JKeJIe3a U UX

' COE/IMHEHUH 23.01.2024
[IpakTuueckas padora Ne 2. "Pemienue

19 9KCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe
«Meramnbs»" 30.01.2024

ho Hemerannsl, nx nonoxenue B [lepuonnyeckoit 06.02.2004
CHCTEME XUMHYECKUX 31eMenToB /1. U. o
MennieneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB
Ou3nyecKkue CBOMCTBA HEMETAIIIOB.

21 AnoTponusi HeMeTauIoB (Ha IpUMeEpe
KHCIIOpoJ1a, cephl, (hocdopa u yriaeposaa) 13.02.2024
XHWMHUYECKUE CBOMCTBA FAJIOI€HOB, CEPBI U X

> COE/IMHEHUH 20.02.2024
XuMHYecKue CBOMCTBa a30Ta, pochopa u ux

> COe/IMHEHUH 27.02.2024
XUMHYEeCKUE CBOWCTBA yriepoa, KpEMHUS U

24 UX COCIUHECHUI 05.03.2024
IIpumeHeHne BaXKHEUIINX HEMETAIVIOB U UX

B COCTMHEHUH 12.03.2024

26 O0o01IeHre U CHCTeMAaTU3alns 3HAHUN 110




TEME «HemeTtamnbny. Brluucnenusa 1o
YpPaBHEHUSM  XMMHYECKHX  pEakUud U
TEPMOXHUMHYECKHUE PACUETHI

19.03.2024

[Ipaktuueckas pabora Ne 3. «Pemenue
27 JKCIIEPUMEHTANBHBIX ~ 33/ad [0  TeMe
"Hemertamisl"»

02.04.2024

KOHTpOJ’IBHaﬂ pa60Ta no TeMaM «MeTaib» U

28
«HemeTamnb»

09.04.2024

HeOpFaHquCKHG N OPraHUYCCKUEC KUCIIOTHI.

29
Heoprannueckue u OpraHM4ecKue OCHOBAHMS

16.04.2024

AmMoTepHbIe HEOPraHUYECKUE U
opranuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTraHUUYECKUX

30

B€IICCTB

23.04.2024

Ponp xuMuu B 00ecrieueHUH KO0 HYECKOIA,
31 SHEPreTHYCCKOM M MUIIEeBON OE30MaCHOCTH,
Pa3BUTUU MEIUITUHBI

30.04.2024

[IpencraBnenus 06 0OMMX HAYIHBIX
32 NPUHIUIAX POMBIIUIEHHOTO TIOJTYYCHUS
BaKHEHIIINX BEIECTB

07.05.2024

33 UYenoBek B MUpPE BELECTB U MaTEPHAIIOB

14.05.2024

34 XuMUs U 3J0pOBbE YEJIOBEKA

21.05.2024

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UIAA YYHEHUKA

» Xumus / 'abpuensn O.C., OctpoymoB WN.T'., CnankoB C.A., AKunoHepHOE
obmectBo «M3matenbeTBo «IIpocBemenne»
» Xumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.1°., AknronepHOe 0011IeCTBO

«3marensctBO «lIpocBemienre»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
VYyebno-meroanueckuit komruiekT: O. C. 'abpuensn «[Iporpamma kypca Xumuu
utst 8-11 kiaccoB 00111€00pa3oBaTeNbHBIX YUpEKAeHUN», MockBa, u3f. «poda»

2010r. (ba3oBblii ypoBEHb, TPOPHUIbHBINA YPOBEHb).

["a6puensn O.C. Xumusa 10 kinace, Mocksa, «Jlpoda». 2014 r. [IpodunbHbIit

YPOBEHb. Y YEOHUK.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

O.C. I'abpuensta Xumus. 10-11 kmace: 31eKTpoHHOE yueOHOE H3aHuE:
MyJIbpTUMeANIHOE puioxenne K yueOHuky O. C. ['abpuensna. - Pexum goctyma:

biip: /" .6rol"a. ru/callle”3/111/maxwn/ciienmx3ity

[Iporpamma no xumuu. - Pexxum gocrymna:



niip://~~.orol a.ru/I"oru8er8/l1eacKer/yerl 1cal/promrart8

Enunas xommekmus mudpoBeIX 00pa3oBaTeIbHBIX PECYPCOB. - Pesxkxum moctyma:

biip//8citool-collecllom.eOy/ru

DNEeKTpOHHBIE MPUIIOKEHNUA K YUEOHHKY. - PexxuMm nocryna:

KIlp//~"".6rola/ru/cal /prodycl 865/K1T

MynsTuMenniiHas noaaepxkka kypca. Jleaucosa B.I'. Xumus. 8-9 kmaccsr:
noypouHsle Tiansl mo yueounkam O.C. ['abpuensna, KomnakT auck st

komrbtoTepa/ B.I'. Jlenucona. - Bonrorpana: Yuutens,2012.
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