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HOSICHUTEJIBHAS 3AITMCKA

Pabouvass mporpamMma 1O XHMHH Ha YpPOBHE CpeIHEro ooOmiero oOpa3oBaHusi pa3paboTaHa Ha ocHoBe DemepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 oOpazoBanuu B Poccwuiickoit
Oenepanmny, TpeOOBaHMT K pe3yiabraTaM OCBOSHHS (emepasibHOIl 00pa3oBaTesbHOW TMporpamMel cpeaHero oobmero ob6pasoBanus(@OIl COO), npencraBieHHbIX B DenepaltbHOM TOCYIapCTBEHHOM
obpaszosarensHoM ctanaapte COO, ¢ yuérom KoHnenmumu npenogaBanust yaeOHOTo npeaMeTa «XUMus» B 00pa3oBaTelbHBIX opranusanusax Poccuiickoit @eneparyn, peain3yomx OCHOBHbBIE 00pa30BaTeIbHbIE
MIPOTPAMMBI, U OCHOBHBIX TOJIOKeHHH «CTpaTerun pa3BuTHs Bocriutanus B Poccuiickoii @enepanuu Ha iepuon 1o 2025 roxax» (Pacnopspkenne [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

Xumust Ha ypoBHE YIITyOJIEHHOTO W3y4YEHHUS 3aHMMaeT BaXHOE MECTO B CHCTEME €CTECTBCHHO-HAaydHOTO oOpa3zoBaHus ydammuxcs 10—-11 xmaccoB. M3ydeHue mpeamera, peanm3yeMoe B YCIOBHAX
nudPepeHINPOBaHHOTO, TPOGUIEHOTO 00y4YeHHUs, MPU3BAHO O0ECTIEUYNTh OOIIE00pa30BATENBHYI0 M OOIIEKYJIBTYPHYIO IMOJITOTOBKY BBITYCKHHKOB IIKOJIBI, HEOOXOIMMYIO NS aJamlTalud UX K OBICTPO
MEHSIOIIIMCS YCIIOBUSIM JKU3HH B COIIyMe, a TaKKe AJISI IPOJOIDKEHNs 00ydIeHHsI B OpraHU3anusIX Mpo(eccCHOHaTbHOT0 00pa30BaHus, B KOTOPBIX XHUMHS SIBISETCS OTHOMN U3 IPHOPUTETHBIX JUCIIATUINH.

B mporpamMMe 1o XMUMHH Ha3HauCHHE MpeaMeTa «XHMHUS» MOIYYaeT MOAPOOHYI0 HHTEPIPETAIHIO B COOTBETCTBUHU ¢ OcHOBomonararomumu nojoxeHusmu @T'OC COO o B3anMo0OyCIIOBICHHOCTH IISICH,
coJiep)KaHHs, pe3yIbTaTOB 00yUeHHMs ¥ TPEOOBAHMUH K YPOBHIO TIOATOTOBKH BBITYCKHHKOB. CBHIETEIHCTBOM TOMY SIBIISIIOTCS CICAYIOLIHE BHIOIHSEMbIEe IIPOrPaMMOM 110 XUMHHU QyHKIMH:

HH(OPMAIIMOHHO-METOIMYECKasl, pPealn3alys KOTOpOil obOecreynBaeT IOJydeHHE IPEJCTaBICHUS O ILENIX, COJACp)KaHWH, OOIel CTpaTernd OOy4YeHHs, BOCIHTAHHS W Pa3BUTHSA OOYYarOLIMXCS
Cpe/ICTBAaMH NIpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO MPOQHIIs;

OpraHM3alMOHHO-TUIAHUPYIOIIasl, KOTOpas IpeaycMaTpHUBaeT ONpeAeIeHNe: NPUHIUIIOB CTPYKTYPUPOBAHHS M MOCIIEI0BAaTEeIbHOCTH N3yUeHHsl y4eOHOTro MaTepHala, KOJIMYECTBEHHbBIX U KaueCTBEHHBIX
€ro XapakTepPUCTHK; IOJXOAO0B K (OPMHPOBAHUIO COAEPIKATEIHLHON OCHOBBI KOHTPOJSI M OLGHKH OOpa30BaTelbHBIX JOCTI)KEHHI OOydaromuxcs B paMKax HWTOTOBOW aTTecTannd B (opme equHOro
TOCYapCTBEHHOT'O 9K3aMeHa 110 XUMHUH.

IMporpamMma mtst yrayOIE€HHOTO H3yUESHHUS XUMUU:

yCTaHABIIMBAeT WHBAPHAHTHOE IPEIMETHOE COAepKaHWe, 00sM3aTeNbHOe JUI1 M3YYeHHS B paMKaxX OTACNBHBIX Hpodumied, mpeaycMaTpUBaeT paclpefeleHne W CTPYKTYpHpOBAaHHE €ro Mo KiaccaM,
OCHOBHBIM COJIep>KaTeNIbHBIM JIMHASIM/pa3enaM Kypca;

maét NMPUMEPHOC pacnpeACICHUC y‘{e6HOFO BPEMCHHU, PEKOMEHAYEMOTO ISl U3YYCHHS OTACIIbHBIX TEM;
npeaaracT MpUuMEpPHYIO NOCJIEA0BATCIIbHOCTE U3YYCHUS y‘{e6HOI‘0 Marepuaiia ¢ y‘IéTOM JIOTUKHU NMOCTPOCHHUA KypCa, BHYTPUIPEAMETHBIX U MEKIPEAMETHBIX CBSI3€I>1;

AT METONMYECKYI0 WHTEPIIPETAIHIO TIeIel U 3a/1a4 M3Y4YeHUs MpeaMeTa Ha YIITyOJI€HHOM YpPOBHE C yYETOM COBPEMEHHBIX MPUOPHUTETOB B CHCTEME CPEIHETo 00IIero oopa3oBaHus, COIAepKaTEIbHOMN
XapaKTEePUCTHKH TUIAHUPYEMBIX PE3yJIbTATOB OCBOCHUS OCHOBHOI 00Opa30BaTEIbHON MPOrpaMMBbl CPEIHETO o0mero o0pa3oBaHUs (JIMYHOCTHBIX, METAIPEIMETHBIX, MMPEMETHBIX), 8 TaKkKe ¢ y4ETOM OCHOBHBIX
BHJIOB YueOHO-IT03HABATEIIBHBIX ACHCTBHI 00yJaIoIerocs 0 OCBOCHHUIO COICPIKAHMs IPEIMETa.



ITo BceM Ha3BaHHBIM MO3MIMSM B IIPOrpaMMe IO XMMHUH IIPETyCMOTPEHA IPEEeMCTBEHHOCTh ¢ 00YUCHHEM XUMHHU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus. 3a NMpeaeaMy YCTaHOBICHHOH IporpaMMoit
[0 XUMUH 00s3aTeIbHOW (MHBApHAHTHOM) COCTABIIIOIICH COAEpKaHMs y4eOHOro IpeaMmera «XHUMHS» OCTAETCSl BO3MOXKHOCTH BBHIOOpa €ro BapHaTHBHOHN COCTaBIIIONICH, KOTOpasl JOJDKHA ONPENENISITHCS B
COOTBETCTBHH C HaNlPaBJICHHEM KOHKPETHOTO Ipoduirst o0ydeHwsI.

B cootBercTBUH ¢ KoHIEeNTyanbHEIMU nojoxeHussMu @I'OC COO o Ha3HaueHHH IpeIMeTOB 6a30BOro U yriTyOJIEHHOTO YpoBHEH B cucteMe quddepeHINpOBaHHOTO 00yUeHHs Ha YPOBHE CPEIHEr0 00ILIeTo
00pa3oBaHUsl XMMHS Ha ypOBHE YIIyONEHHOTO M3ydeHHs HAaIpaBieH Ha PEalH3al[HI0 IMPEEMCTBEHHOCTH C IOCNIEAYIOIIUM 3TalloM IOMy4eHHS XMMHYECKOTo 0oOpa30BaHHUs B paMKaxX H3y4YEHHs CIIEIHAIbHBIX
€CTECTBEHHO-HAYYHbIX M XUMUYECKUX JUCLHMIUIMH B By3aX M OPraHM3alUsX CPEIHEro NpodecCHOHAIBHOrO oOpa3oBaHus. B 3Toil cBA3M M3ydeHHe mpenMeTa «XHUMHUs» OPHEHTHPOBAHO IIPEHUMYIIECTBEHHO Ha
paciupeHue u yriayoneHne TeOpeTUIecKoi U MpaKTUIECKOH MOATOTOBKH 00yJaroluXcsl, BRIOPABIINX OMNPeAeIEHHBIN NPOGHUIb 00y4eHHsI, B TOM YHCIIE C IEPCHEKTHBOM MOCIEIYIOIETO HONyIeHH XUMUIECKOTO
o0pa3oBaHus B OpraHm3anysax npodeccnoHaabHOro obOpaszosanms. Hapsmy ¢ stum, B cBere TpeboBannii ®PI'OC COO k mmaHUpyeMBIM pe3yibTaTaM OCBOEHHS (elepalbHON 00pa3oBaTeNbHOM MporpaMMBI
cpeHero oouiero oOpa3oBaHMs M3ydeHUE MIpeaMeTa « XUMHSD) OPHEHTUPOBAHO TAKOKEe HA pelIeHHe 3a/1ad BOCIIUTAHHS ¥ COMAIBEHOTO Pa3BUTHS 00yJarOMMXCs, Ha ()OPMHUPOBAHNE y HUX OOIICHHTEIIEKTYaTbHBIX
YMEHHH, yMEHUH palioHaIM3aIMy y9eOHOro TpyAa M 0000IEHHBIX CIOCOO0B AESTENFHOCTH, MMEIONINX MEKANCIUILINHAPHBIN, HaIIPEAMETHBIH XapaKTep.

CocCTaBIAIOIMNMH TIpeMeTa «XUMUS» Ha YPOBHE YIITyOIEHHOTO M3YUSHUS SIBIIOTCS YrITyONEHHbBIE Kypchl — «Opranndeckas Xumush» 1 «OO0Imast 1 Heopranudeckast Xumusi». [Ipn onpeneneHun moaxomaos
K 0TOOPY U CTPYKTYPHOH OpraHU3allUK COAEeP KaHMUsI THX KypCOB B IIPOrpaMMe 10 XHUMUH 32 0CHOBY NpuHATHI nojoxeHust @I'OC COO o paznuuuax 6a30Boro U yriryOnEHHOTO YpOBHEH H3yueHHUs MIpeaMeTa.

OcHoBY cofepkanus KypcoB «Opranndeckas Xxumusi» U «OOIIas 1 HEOpPraHUUECKass XUMHUs» COCTAaBIAE€T COBOKYIHOCTh IPEAMETHBIX 3HAHMH M yMEHU, OTHOCAIIUXCA K 0a30BOMY YPOBHIO M3YyUEHUS
nmpeaMeTa. OTa CHCTEMa 3HAHUI MONy4aeT ONMpeAeNiEHHOE TEOPETUUECKOe JOMOTHEHUE, TO3BOISIONIEE OCO3HAHHO OCBOUTDH CYILIECTBEHHO OONBLIMH 00BEM (hakToNOrHYecKoro Marepuana. Tak, Ha yriyOaéHHOM
YPOBHE M3y4eHHs IIpeMeTa o0ecredeHa BO3MOXKHOCTh 3HAUUTENBHOTO YBEIUIECHHS 00bEMa 3HAaHUI 0 XMMHIECKUX 3JIEMEHTAaX U CBOMCTBAX MX COCAMHEHUH HAa OCHOBE PACIIUPEHUS U YTITyOeHus IpeacTaBIeHu
0 CTPOCHUM BELIECTBA, XMUMHYECKOH CBSI3M M 3aKOHOMEPHOCTSIX MPOTEKaHWs PEaKlWi, pacCMaTPUBACMBIX C TOYKH 3PEHHS XMMHUYECKOH KMHETHKH M TePMOAMHAMHKHU. V3ydeHHe MepHoANYecKoro 3aKoHa M
IMepromyeckoli CHCTEMBI XUMHYECKHX DJIEMEHTOB 0a3npyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXAHHYECKHX NPEACTAaBICHHAX O CTPOSCHUH aroMa. XHUMHYECKas CBS3b OOBSCHSICTCS C TOUKH 3PEHHS SHEPTeTHIECKIX
H3MEHEeHUH 1pu e€ o0pa3oBaHMM M Pa3pylICHHWH, a TaKXKe C TOYKH 3pEHHs] MEXaHU3MOB e€ oOpas3oBaHus. l3ydeHuWe THIIOB peakuuil JomoiHseTcs (GopMHpOBaHHEM NPEICTaBICHHH 00 SIEKTPOXUMHYECKHX
Ipoleccax U MIEKTPOJIM3e PacIIaBOB U PACTBOPOB BELIECTB. B Kypce opraHnyeckoil XMUMUH IPH PACCMOTPEHUN PEaKIIMOHHOH CIIOCOOHOCTH COSMHEHHUH ynenserca 0ocoboe BHUMaHUE BOIPOCaM 00 JIEKTPOHHBIX
s¢dekTax, 0 B3aMMHOM BIHMSHUU aTOMOB B MOJIEKYJIaX M MEXaHH3MaxX pPeakmuii.

Ocoboe 3HaueHUE UMEET TO, YTO Ha COAEPKAHUE KypCOB XUMUH YITyONEHHOTO yPOBHS M3YyUECHUS IS KJIACCOB OMPeNeNEHHOT0 Mpoduis (TIaBHBIM 00pa3oM Ha UX CTPYKTYPY M XapaKTep DOMOIHEHHH K
o0Imel cucreMe NMpeIMETHBIX 3HAHUH) OKa3bIBAIOT BIMSHHE CMEXHBIC NMpeAMETHl. Tak, HalmpHMep, B COAEPKAHWU NpeaMeTa Ul KIACCOB XHMHKO-(H3MIeCKOro mpoduis Oonpinoe 3HaueHHe OyAyT MMETh
3JIeMEeHTHI y4eOHOro MaTepuana o obmeit xumun. [Ipn n3ydeHnn npeaMera B JAHHOM CITydae akIeHT OyAeT C/eNaH Ha OONIHOCTh METO/I0B MTO3HAHUS, OOITHOCTh 3aKOHOB M TEOPHIl B XMUMHU U B (pU3UKE: aTOMHO-
MOJIEKYJIIpHAs Teopus (MOJIEKYIsIpHasi TeOpyst B pHU3UKe), 3aKOHBI COXPAHEHHUST MacChl M SHEPTUH, 3aKOHBI TEPMOANHAMUKH, SJICKTPOJIN3a, IPEACTABICHHS O CTPOCHHH BEILECTB U JPYToe.

B TO e BpeMs B collepikaHUM IIPpeAMeETa JUIsl KIIaCCOB XMMHKO-OHOJIOrH4ecKoro mpod st 00BNt yeabpHbI Bec OyIeT HMeTh OpraHndeckas XUMUs. B 3ToM cirydae npenocTtapisieTcss BO3MOXXHOCTD IS
6oJiee 0OCTOATENHFHOTO PACCMOTPEHMS XUMHIECKON OpraHu3aliK KIETKH KaKk OMOJOTHYECKON CHCTEMBI, B COCTaB KOTOPOI BXOMAT, K IPUMEPY, TaKHe CTPYKTYPHBIE KOMIIOHEHTBI, KaK JINIHIbI, OEIKH, YTIeBOIbI,
HYKJIEHHOBBIE KUCJIOTHI U Ipyrue. [Ipu 3ToM 3HaHMS O cOCTaBe M CBOWCTBAaX INPEACTaBUTENEH OCHOBHBIX KJIACCOB OPTraHMYECKUX BEILIECTB CIIY)KaT OCHOBOW JUIS M3YYEHHMS CYLIHOCTH HPOIECCOB (hOTOCHHTE3A,
JIBIXaHUS, TUIIEBAPECHSL.

B mmane ¢opmupoBaHHS OCHOB HAyYHOTO MHPOBO33DPEHHUS, OCBOSHMS OOIIEHAYYHBIX METOJOB ITO3HAHHS M OMBITA NPAKTHIECKOTO NPHMEHEHUs HayYHBIX 3HAHUH H3ydeHHe IpeaMmera «XHMHS» Ha
YTrIyOnéHHOM ypoBHE OCHOBAHO
Ha MEXIIPEAMETHBIX CBA3SX C yIeOHBIMH IPEIMETaMH, BXOAAIINMHE B COCTaB IPEAMETHBIX o0macTeil «EcTecTBeHHO-HAyIHBIE TPEAMETH», «MaremaTrnka u HHpopMaTuKa» u «Pycckuil 3bIK U TUTEpaTypay.

IMpu m3yueHnn yueOHOro npeamera «XHMHUs» Ha yriIyOJIEHHOM YpOBHE TaKkXKe, KaKk Ha YpOBHE OCHOBHOTO M cpelHero odriero odpaszoBanus (Ha 6a30BOM ypOBHE), 33/1auei MEpBOCTEIEHHON 3HAUUMOCTH
SBIsIeTCsl JOPMHUPOBAHHE OCHOB HAYKH XMMHHU KakK O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTUUECKOH AESITENbHOCTH YeJIOBeKa M OJHOTO W3 KOMIIOHEHTOB MHMPOBOH KyJbTyphl. PenieHue 3Toit 3agaun Ha
yriyOnEHHOM ypOBHE U3YUCHUS TPEAMETa IIPEeIoaracT pealu3alnio TakhX LeNeH, Kak:

(bopMHupOBaHUE TPEICTABICHUH: O MaTepHATbHOM EIMHCTBE MHpPa, 3aKOHOMEPHOCTSX M MO3HABAEGMOCTH SIBJICHHH NMPUPOJBI, O MECTE XMMHH B CHCTEME €CTECTBEHHBIX HayK M €€ BeIylled poiu B
obecneyeHny yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA: B PEIICHUH MPOOJIEM IKOJIOTHYECKOM, YHEPreTHYECKON M MUIEBOH 0e30MacHOCTH, B Pa3BUTUH MEIVIIUHBI, CO31aHHU HOBBIX MaTepPHAJIOB, HOBBIX HCTOYHHKOB
9HEPIHH, B 00ECIICUYCHUH PALIOHAIBLHOTO NMPUPOJONONIB30BaHUs, B (POPMHUPOBAHUN MHPOBO33PEHHsI U OOLIEH KyJIbTYphl YEJOBEKa, a TAakkKe IKOJIOTMUECKH OOOCHOBAHHOT'O OTHOILIECHUS K CBOEMY 3[J0POBBIO U
MIPUPOJIHOM cpene;

OCBOGHHME CHCTEMBI 3HAHWH, JIEXAIINX B OCHOBE XMMHUYECKOM COCTABIAIONIEH €CTeCTBEHHO-HAYYHOW KApTHHBI MHUpa: (YHIAMCHTAJIbHBIX ITOHSATHH, 3aKOHOB M TEOPUIl XMMHH, COBPEMEHHBIX
MIPE/ICTABICHUH O CTPOSHHH BEIIECTBA HA Pa3HBIX YPOBHIX — aTOMHOM, HOHHO-MOJIEKYJIIPHOM, HaMOJICKYJIIPHOM, O TEPMOJANHAMHIECKHX ¥ KHHETHIECKHX 3aKOHOMEPHOCTSIX MPOTEKAaHHsI XUMUIECKHX PeaKInii,
0 XMMHYECKOM PaBHOBECHH, PACTBOPAX M JUCHEPCHBIX CHCTEMaX, 00 OOIIMX HAYIHBIX IPHHIMIAX XHMHIECKOTO IPOU3BO/ICTBA;

(dopmMupoBaHUe y 00YJAIONIMXCS OCO3HAHHOTO MOHMMAHUSI BOCTPEOOBAHHOCTH CUCTEMHBIX XUMUYECKHX 3HAaHHH IUIsI OOBSICHEHUS KITIOYEBBIX HAeH M MpobiIeM COBPEMEHHON XMMHH, AT OOBSICHEHUS U
MIPOTHO3MPOBAHKS SBICHUH, NMEIOIINX €CTECTBEHHO-HAYYHYIO IIPUPO/Y; TPAMOTHOTO pEIIeHHs Ipo0iIeM, CBI3aHHBIX ¢ XHMMHEH, IPOTHO3UPOBAHMS, aHAIN3a U OLCHKU C MO3HIHMI HKOJIOTHIECcKoil 6e30macHoCTH
HOCHC}ICTBHﬁ 6bITOBOI>’l nu HpOI/ISBO)ICTBCHHOP'I JACATCIIBHOCTH YCIIOBCKaA, CBSA3aHHOM C XMMHYECKHUM MpOMU3BOACTBOM, UCIIOJIb30BAHHUEM U nepepa60T1<oﬁ BCIIICCTB,

yriryOJeHHe NpPeICTaBICHUH 0 HAyYHBIX METOJax MO3HaHMs, HEOOXOMUMBIX JUIsl TPUOOPETEHUS] YMEHHI OPUEHTHPOBATHCS B MHUPE BELISCTB U OOBSICHEHUsS XMMHYECKHX SBJICHHH, HMEIOIINX MECTO B
IpUpPOJiE, B IPAKTHYECKOH NeATeIbHOCTH U TOBCEAHEBHOM KU3HU.

B mnane peann3anuy nepBOOYEPEIHBIX BOCIUTATENBHBIX U PAa3BUBAIOIINX (DYHKINH 1IEIIOCTHOW CHCTEMBI CpeHero oduiero oopa3oBanus MpH U3y4eHHH mpeamera «XHMHsS» Ha yriyOJaéHHOM ypOBHE 0COOYIO
aKTyaJIbHOCTb NMPHOOPETAIOT TAKUE LIEIH U 3a]a4H, KaK:



BOCHHTaHUE YO IEHHOCTH B ITO3HABACMOCTH SIBJICHUI IIPUPOJIBI, YBAKEHNUS K IIPOLECCY TBOPUECTBA B 00JIACTH TEOPETUUECKUX U NMPUKIAJHBIX UCCIETOBAHMN B XMMUH, ()OPMHUPOBAHIE MHPOBO33PEHHUS,
COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH,

pa3BHTHE MOTHBAIMU K O0YYEHHIO H TI03HAHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITHTAHHIO HAa OCHOBE YCBOCHHS OOIIEUESIOBEUECKIX [IEHHOCTEH;

pa3BHUTHE ITO3HABATEIHHBIX MHTEPECOB, WHTEIUICKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH 0oOydaromuxcs, (OpMHPOBaHHE Y HHUX CO3HATEIFHOTO OTHONIEHUS K CaMOOOPa30BaHHIO M HENPEPHIBHOMY
00pa3oBaHMIO KaK YCIOBHIO YCIIEIIHOM MpodeccHOHANEHOM 1 00IeCTBEHHOM AesTeIFHOCTH, OTBETCTBEHHOTO OTHOIICHNUS K CBOEMY 30POBBIO U ITOTPEOHOCTH B 30pPOBOM 00pase JKHU3HH;

(dbopMupoBaHUE YMEHUH 1 HABBIKOB Pa3yMHOT'0 IPHPOAOIIOIG30BAHMS, Pa3BUTHE SKOJIOTHYECKON KyJIBTYPBI, IPHOOPETEHHE OTbITa 00IECTBEHHO -ITOJIE3HOH SKOJIOTHIECKON eI TeTbHOCTH.
Oo11ee 4ncio 4acoB, MPEAyCMOTPEHHBIX IS M3YUYEHHs XMMUH Ha YTIyOJIEHHOM YPOBHE cpelHero o0rero oopasosanus, cocrtamisieT 204 gacos: B 10 kiacce — 102 gaca (3 gaca B Hepeno), B 11 kmacce — 102 vaca
(3 gaca B HEeneMo).

COJEPKAHUE OBYUYEHUA
10 KJIACC
OPTAHHYECKAS XUMMUS

TeopeTnyeckne 0CHOBBI OPraHUYeCKOH XHMHM.

[Mpenmer u 3HaYEHHE OPraHUIECKON XUMHH, TIPEICTABICHIE O MHOTOOOPAa3HU OPTaHNYECKUX COCIMHEHHUH.

DJIeKTpOHHOE CTPOCHUE aTOMa YIJIIepoAa: OCHOBHOE M BO30YKIEHHOE COCTOSIHUS. BaleHTHBIE BO3MOXKHOCTH aToMa yriiepoja. XUMHYEcKas CBsSI3b B OPIaHHYECKHX COCJWHEHUSX. THIBI THOpUAN3anun
aTOMHBIX opOuTaneil yriaepoaa. MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOH CBA3H (OOMEHHBIN M JOHOPHO-aKIENTOPHBIN). THIIBI IepeKphIBaHUS aTOMHBIX OpOHUTanel, 6- U m-cBsi3u. OnnHAapHAasA, JBOHHAS U TPOiHAs
cBs3b. CocoObI pa3priBa CBA3EH B MOJICKYJIaX OpraHMYECcKHX BemecTB. [loHATHE 0 CBOOOJHOM paauKaie, HykKieo(uie 1 SIeKTpoQue.

Teopust cTpoeHHs] opraHM4eckux coeanHeHHi A.M. ByTinepoBa M COBpeMeHHBIE IPEICTAaBICHHS O CTPYKTYpe MOJIEKYJ. 3HAa4eHHE TEOPHH CTPOCHUS OPraHWYECKUX COeNUHEHHil. MoyeKyisipHble 1
CTpYKTypHBIe (GopMynbl. CTpyKTypHBIE (GOpPMYJIBI pa3iUYHBIX BHIOB: Pa3BEPHYTas, COKpaIlEHHas, cKeneTHas. M3omepus. Bumsl m3omepuu: CTpyKTypHasi, HPOCTPAHCTBEHHas. ODJEKTPOHHBIE 3(PdEKTH B
MOJIEKyJIaX OPraHNYECKUX COCANHEHUH (MHIYKTHBHBIA 1 Me30MepHBIH 3 deKThr).

IpencraBnenne o knaccuUKanuy OpraHMYECKUX BemlecTB. [IoHATHE 0 (yHKIMOHAIBbHOH rpynme. ['omonorus. ['omonormueckue psiapl. CHcTeMaTH4ecKas HOMEHKIATYpa OPTaHWYECKHUX COCIMHEHUH
(IUPAC) u TpuBHaNbHBIC Ha3BaHUS OTIACIBHBIX MPEACTABUTEICH.

OcobeHHOoCTH 1 KiTacCH(UKanus OpraHndecKux peaknuid. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINU B OPIaHMYECKON XUMHN.

OKCIepUMEHTANBHBIE METOABl M3YUCHUs BEUIECTB M WX NPEBPAIICHUH: O3HAKOMIICHHE ¢ 00pa3laMy OpraHWYeCKHX BEHIECTB M MaTepHalaMH HAa HX OCHOBE, OIBITHI MO NPEBPAIICHUIO OPTaHUYECKUX
BEIECTB MPH HarpeBaHHUH (IUIaBJICHHE, 0OYTIIMBAaHUE U TOPEHHE), KOHCTPYHPOBAaHHUE MOJIETIei MoKy OPTaHNIECKHX BEIIECTB.

YriieBonopoasl.

Aukansl. ['oMonornyeckuii psiji akaHoB, o0mas popMyia, HOMEHKIIATYpa M H30MepHsl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT aJIKaHOB, SP>-THOPHUAN3AINS aTOMHBIX opOUTalell yriepoaa,
o-cBsi3b. DuU3MYECKHe CBOWCTBA aJKaHOB.

XUMHUUeCKUe CBOIMCTBA aJIKAHOB: PEaKklUH 3aMeIeHHUs, H30MepH3allnuy, IeTHAPUPOBAHNS, IUKIN3AINY, TIMPOJIN3a, KPEeKUHra, ropeHus. [IpeacrapieHne 0 MexaHu3Me peaklii paIiKaIbHOTO 3aMEIIeHHSI.

Haxoxxaenue B nprpose. CocoObI IoTydeH st 1 IPUMEHEHUE alKaHOB.

Huxmoankanel. O0mas ¢opmyna, HOMEHKIAaTypa u m3oMepus. OCOOSHHOCTH CTPOSHHS M XMMHYECKHX CBOWCTB MajbIX (IIMKIIONPONAH, IUKIOOYTaH) W OOBIYHBIX (IIMKIJIOTICHTaH, IIHKJIOTEeKCaH)
IUKII0aaKanoB. CriocoObI MOMyYeHHUs U IPUMEHEHHE [UKJIOANTKAHOB.

AnxeHbl. ['oMoornueckuil psI ankeHOB, o0mas GopMyiia, HOMEHKIATypa. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ alKCHOB, Sp’-THOpPHIM3ALNs aTOMHBIX OpOHMTaneil yriepona, o- U m-
ces3u. CTpyKTypHas M TeomeTpuueckas (Ifpc-TpaHc-) m3oMepus. Dusndueckue CBONCTBA aIKEHOB. XHMHYECKHE CBOMCTBA: PEAaKIMM IPHCOEANHEHHMS, 3aMEICHUs B O-TIOJOKEHWEe INpH ABOMHON CBA3M,
nonuMepu3annu 1 okuciienus. [Ipapnno MapkoBHuKoBa. KayecTBeHHbIE peakiiuy Ha JBOIHYIO cBsi3b. CrIoCcOObI HOTy4YeHHsI U IPUMEHEHNE AJIKEHOB.

Ankanguensl. Knaccudukanus ankagueHOB (COMpsyKEHHBIC, H30JUPOBAHHBIC, Kymyauposanhvle). OCOOCHHOCTH DJICKTPOHHOTO CTPOCHHS M XUMHYECKUX CBOMCTB COMPSIKEHHBIX AUCHOB, 1,2- u 1,4-
npucoeanteHue. [lonumepu3sanus conpsHkEHHBIX TUeHOB. CIOCOOBI TTOJTyYeHHs U IPUMEHEHUE aJIKaANCHOB.

Ankusbl. ['oMosorndeckuii psiji akKMHOB, 001as GpopMyiia, HOMEHKIATypa U M30MepHsl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHHE MOJICKYJI alKWHOB, SP-THOPH M3l aTOMHBIX OpOUTaeil yrieposa.
®dusnueckne CBOWCTBA AJIKWHOB. XMMHYECKHE CBOHCTBA: PEaKIWM ITPHCOCIUHEHUS, IUMEpH3allid W TPUMEpPHU3alliH, OKHCIEHHs. KHCIOTHBIE CBOICTBA AJKMHOB, MMEIOIINX KOHIEBYIO TPOWHYIO CBS3b.
KauecTBeHHBIE peaknuy Ha TPOItHYIO CBsA3b. CIIOCOOBI OTy4eHHs I IPHMEHEHNE ATKHHOB.

ApomMaTndeckue yriaeBoJoposs! (apeHsl). ['omonorndeckuit psx apeHoB, obmas Gopmyna, HOMEHKIATypa U M30MepHs. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOSHHE MOJEKyIs! OeH3ona. Ou3ndeckne
CBOMCTBa apeHOB. XMMHYECKHE CBOHCTBA OEH307a M €ro TOMOJIOTOB: PEAKIHH 3aMelIeHHs B OCH30JBHOM KOJIBIIE M YIJIIEBOJOPOJHOM paJUKajle, PEeaKIHH IPHCOSANHEHHs, OKHCICHHE TOMOJIOTOB OeH30Ia.
[IpencraBnenue o6 OpHEHTHPYIOIIEM NCHCTBUM 3aMecTHTeNled B OCH30JBHOM KOJbIE HA NPUMEpPE alKHJIBHBIX PAIMKAIOB, KapOOKCHMIBHOH, T'MAPOKCHIBHOM, aMMHO- M HHUTPOTPYIIBI, aTOMOB TaJOTCHOB.
OCOOEHHOCTH XUMHYECKHUX CBOUCTB cTupoia. Ilonumepusanns crupona. CriocoObl MOTydeHUs U IPUMEHEHNE apOMaTHYeCKUX YIIIeBOJOPOAOB.

[pupoansiit ra3. IlonyrHble HedTsHbe ra3bl. HedTh n €€ mpoucxoxaeHue. KameHHbIH yronb m mpoaykTsl ero nepepaboTku. CrocoObl mepepaOoTku HedTH: MeperoHka, KPeKHHT (TepMHUYECKHU,
KaTaluTHueckuii), pudopMuHr, muponus. [IpoaykTs nepepaboTky He(TH, UX MPUMEHEHUE B IPOMBILIJICHHOCTH U B OBITY.

I'enerndeckast CBSI3b MeX/Iy Pa3IMIHBIMH KIacCaMH YTIEBOJOPOJIOB.




DJEeKTPOHHOE CTPOEHHE TaJOTeHIPOM3BOAHBIX YIVICBOAOPOAOB. Peakmmu 3aMemeHus TajoreHa Ha THAPOKCOTPYIILY, HUTPOTPYIILY, IHAHOTPYIILY, aMHHOTpymiTy. JleficTBHe Ha TaJoreHNpON3BOIHEIC
BOJIHOTO M CIIMPTOBOTO pacTBOpa ménoun. B3anMoselicTBie qUraJoreHaIkaHOB C MarHHeM M HUHKOM. [IoHATHE 0 MeTauI00praHMYeCcKUX COeIMHEHUX. VcIob30Banne rajloreHIpoOM3BOAHBIX YIIIEBOIOPOIOB B
OBITYy, TEXHHKE W TIPH CHHTE3¢ OPraHNIECKUX BEIIECTB.

OKCIEepUMEHTAIbHbIE METOJIbI U3YUYEHHS BENIECTB M WX MPEBPALICHUN: H3yueHHEe (U3NUECKUX CBOMCTB YIIEBOJOPOJIOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX PEAKIUH YIJI€BOAOPOAOB Pa3HYHBIX KJIACCOB
(obeciBeunBaHre OPOMHOW MM MOIHOM BOJBI, PACTBOpA IEPMaHraHaTa Kalus, B3aUMOACHCTBHE alleTHIeHa ¢ aMMHaYHbIM pacTBOpoM okcuia cepedpa(l)), kauecTBeHHOE OOHapYKEHHE YriepoJaa U BoIopoJa B
OpPraHUYecKuX BEIISCTBAX, IOJIYYCHHE STHICHA M H3y4YCHHE €ro CBOWCTB, O3HaKomieHHMe ¢ KoutekumsMu «Hedrtb» n «Yromb», ¢ oOpasnamu miacTMacc, KaydyKOB M PE3HHBI, MOJCIUPOBAHHE MOJEKYII
YIJI€BOAOPOIOB U TaJOreHIIPOU3BOIHBIX YIIIEBOJIOPOIOB.

Knciiopoacoaep:kamue oprannyeckune coeInHeHus.

[penensHbIe 0OgHOATOMHBIE cIUPTHL. CTpOeHME MOJIEKyYI T (Ha IpUMepe METaHoIa U 3TaHoua). ['oMonorudeckuii psn, obmas hopMyta, Hm3oMepus, HOMEHKIaTypa U kinaccupukanus. Ousmdeckue cBoiicTBa
MIpeIeNIbHEIX OJJHOATOMHBIX CITUPTOB. BOIOpOIHBIE CBS3M MEXIy MOJEKYJIaMH CIUPTOB. XHWMHYECKHE CBOWCTBA: PEAKIMU 3aMEIICHMs, JETHApATallMd, OKUCICHUS, B3aUMOJCHCTBHE C OPTaHWYECKHMH M
HEOpraHWYeCKUMH KUcIoTaMH. KadecTBeHHas peaknys Ha 0JJHOATOMHEIE CIIUPTEHL. [leficTBIe 3TaHOJIa M METaHOJIa Ha OpraHu3M desioBeka. CriocoOb! MOTydeHUs U TPUMEHEHNE OHOATOMHBIX CITHPTOB.

ITpoctsie 3¢upbl, HOMEHKIATYpa 1 H30MepHs. OcCOOEHHOCTH (PU3NYECKUX U XMMHYECKUX CBOICTB.

MHoOroaToMHbIe CIIUPTHI — 3THICHIIIUKONb U TIIHLEpUH. OU3ndeckue U XMMHYECKHE CBOUCTBA: PEaKIMU 3aMEIleHHs], B3aUMOECHCTBHE C OPIraHMIECKMMH U HEOPTaHWIECKUMH KHCIOTaMM, KaueCTBEHHAs
peaxuus Ha MHOTOaTOMHBIE CIUPTHI. IIpeacTaBieHre 0 MeXaHu3Me peakiyii HykieouIbpHOro 3aMerenus. JlefictBue Ha opranu3M yesinoBeka. CrocoObl HONTy4eHHs U IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHHe MOJIEKYIbI, B3aUMHOE BIUSHHAE THAPOKCOTPYMIIBI H OEH30/IbHOTO siapa. Pusnueckue cBoicTBa heHoma. OcOOEHHOCTH XUMHUYECKUX CBOMCTB (eHona. KauecTBeHHBIE peakunuy Ha EeHOIM.
ToxcuunocTh denona. CrocoOrl noxyyeHus u npuMenenue denomna. GenondopmanbaeruHas cMona.

KapOoHnpHbIE COCANHEHHS — aNbAETUABl U KETOHBI. DJIEKTPOHHOE CTPOSHHE KapOOHWIBHOW rpynmel. ['oMoJornueckue psmbl adbIeTHIOB U KETOHOB, oOmas (popMyna, H30MepHUs ¥ HOMEHKIATypa.
®du3nyeckue CBOWCTBA alIbJIETHIOB U KETOHOB. XUMHYECKHE CBOICTBA abJETHA0B M KETOHOB: peakliy nprcoeanHeHus. OKHUCIICHNE albIerna0B, KaUeCTBCHHbIE peaKIy Ha anbaeruabl. CrocoOsl HOMydYeHus 1
MIPUMEHEHHE aJbICTHI0B U KETOHOB.

OHOOCHOBHBIE TIPeeTbHbIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOSHHUS MOJIEKYN KapOOHOBBIX KHCIOT. M3oMepus n HomeHknatypa. Ousnueckne cBOHCTBA OMHOOCHOBHBIX NMPEIETbHBIX KapOOHOBBIX
KHCIIOT. BomopomHsie CBsI3M MEXIy MOJEKyJTaMH KapOOHOBBIX KHCIOT. XMMUYECKHE CBOICTBA: KHCIOTHBIE CBOIMCTBA, peakiys STepU(HUKAINN, PEAKINH C YIaCTHEM YIJIEBOZOPOIAHOTO pamukana. OcoOeHHOCTH
CBOWCTB MypaBbUHOW KHCIOTHI. [IoHATHE O MPOU3BOIHBIX KapOOHOBBIX KHCIIOT — CIOKHBIX 3¢upax. MHoroobpazue kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HEMPEACTBbHBIX U apOMAaTHIECKUX KapOOHOBBIX
KHCIIOT, AUKapOOHOBBIX KUCIIOT, THIPOKCUKapOOHOBBIX KUCIOT. [IpeacTaBuTeNN BEICIINX KapOOHOBEIX KUCIOT: CTEAPHHOBAS, TATbEMUTHHOBAS, OJICMHOBAS, IUHOIE6AA, TUHOIeH08as KUCTIOTHL. CIIOcO0BI MOTydeHUs
U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crosxusle 3¢upsl. ['oMonornueckuii psn, oomas Gopmyia, n3oMepys 1 HOMeHKIaTypa. Pu3udecKie 1 XMMUYECKHe CBOWCTBA: THAPONIN3 B KUCIOH M IEJIOYHOH cpejie.

XKupst. Ctpoenne, pu3nveckre 1 XUMHYECKHE CBOMCTBA JKHUPOB: THAPOJIN3 B KUCIION U IIeNoYHOU cpene. OCOOEHHOCTH CBOHCTB KHMPOB, COJEPIKAIINX OCTATKU HENpPeIebHBIX JKUPHBIX KUCIOT. JKupbl B
TIpUpo/Ie.

MBI14 KaKk CONM BBICIIMX KapOOHOBBIX KUCIIOT, HX MOIOIIEE JeHCTBHE.

OO0mas xapakTepHcTHKa yriieBoaoB. Kiaccudukamus yriieBogoB (MOHO-, IW- W ToJHcaxapuibl). MoHOcaxapuIbl: TIIOK03a, (QPYKTO3a, rallakTo3a, pubdo3a, 1e3okcupubosa. dusndeckue CBOHCTBA U
HaxoxxaeHue B npupoze. PotocuHTe3. XUMHIECKHE CBOMCTBA TIFOKO3BI: PEAKIUH C YIaCTHEM CIUPTOBBIX M albIETUAHOHN TPYIII, CIUPTOBOE U MOJIOYHOKHUCIIOE OposkeHue. [IpuMeHeHne IITI0KO036, € 3HaueHUE B
KHU3HEJEATeIbHOCTH OpraHm3Ma. Jlucaxapuasl: caxapo3a, ManbTo3a M JIaKT03a. BoccraHaBIMBaromie 1 HEBOCCTaHABIMBAIONIME Aucaxapuasl. ['maponns mucaxapunoB. HaxoxaeHne B IpHpoae W MPHMEHEHHE.
IMonrcaxapuasl: Kpaxmai, MIMKOTeH M Lesntono3a. CTpoeHne MakpoMOJIeKyIl KpaxMaia, TIMKOTeHa U eToio3sl. du3nueckie CBOMCTBA KpaxMaia U LeJUII0I03bl. XUMHYECKHEe CBOHCTBA KpaxMaina: THIPOIU3,
KaueCTBEHHAs peaKLys C HOJOM. XHMHYECKUE CBOWCTBA LIEJIIIONIO3bI: THAPOIIN3, HOJIyueHHE 3(HUPOB LEe/UTH0I03bl. [IoHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

DKCIepUMEHTAIBHbIC METOABI N3YYEHHs BEUIECTB M MX NPEBPAIECHHUI: paCTBOPUMOCTb PA3IMYHBIX CIIUPTOB B BOJIE, B3aMMOJICHCTBHE TaHOJA C HATPHEM, OKHCICHHE STHIOBOTO CIUPTA B ajbJETH] Ha
packan€HHOIN MeHOH IPOBOJIOKE, OKUCIIEHHE STHIIOBOTO CIIUPTA AUXPOMATOM Kaivsl (BO3MOYKHO HCIIOJIb30BaHHE BUACOMATEPUAJIOB), KAYECTBEHHbIC PEaKIMK Ha abJeru bl (C TuaApokcuaoM nuammuHcepedpa(l) n
ruapokcunom meau(Il)), peakums riaunepuHa ¢ ruapoxcuaoM Mmenu(ll), xuMudeckre cBoOiCTBa pacTBOpa YKCYCHOI KHCIOTHI, B3aUMOJEHCTBHE pacTBopa INOKO3bI ¢ runppokcunoM meau(ll), B3anmopeiictBre
KpaxMalia ¢ HOJ0M, pelIeHHe KCIIEPUMEHTANBHBIX 3a1a4 1o TeMaM «CIpThl U heHoIb, «KapOoHoBBIe KHCTOTEL. CIOXKHBIE DUPED.

A3oTcoepikaliie OpraHuyecKue coelHHEeHHUs.

AMUHBI — OpraHHYecKHe MPOU3BOAHbIE aMmuaka. Kiaccudukamnms aMiuHOB: anudaTndeckne U apoMaTHIECKHe; IepBUYHbIe, BTOPHIHBIE U TpeTHYHbIe. CTpOSHHE MOJIEKyI, o0mas GpopMyna, H30MepHs,
HOMEHKJIaTypa W (usmueckue cBoiicTBa. XUMHYECKOe CBOMCTBAa amu(aTHUeCKWX aMHUHOB: OCHOBHBIE CBOWCTBA, AJKIIIMPOBAaHME, B3aMMOJECICTBHE IEPBHYHBIX aMHHOB C a30THCTOH kuciotod. Comm
AJIKMJIAMMOHHMUS.

AHWINH — NpeACTAaBUTEIb aAMUHOB apOMAaTHYCCKOI'O psaa. CT‘pOeHI/Ie aHWJIMHA. B3anMHOE BIMsSHUC rpyni aToMOB B MOJIEKYJIE aHWJIMHA. OCco0eHHOCTH XMMHYECKHX CBOMCTB aHMIMHA. KauecTBeHHEIE
peakiyu Ha aHWIMH. CriocoOBI MOTyueHUs U IPUMEHeHHe anudaTHiecKux aMuHOB. [loydyeHne aHiIrHa U3 HUTpoOeH301a.

AMUHOKHUCIIOTEL. HomeHKnaTypa U U30MEpuA. OTlIeJ'[beIe NpEeACTAaBUTEIN O-aMUHOKHUCIIOT: TJIMLIWH, aJJaHWH. dusnyecKre CBOMCTBAa aMHHOKHCIIOT. XMMHUUYECKHE CBOMCTBA aMHHOKHCIIOT KaK aM(l)OTCprIX
OPTaHWYECKHUX COCIUHEHUH, PeaKIys MOJMKOH/CH AN, 00pa3oBaHne NENTHAHON CBsA3U. bronorndeckoe 3HaueHNe aMUHOKHCIIOT. CHHTE3 U THAPOJIU3 METITH/IOB.

Benku xak npupoaHbie TonuMepsl. [lepButHast, BTOpHYHAS M TPETHIHAS CTPYKTYpa 0enkoB. XMMHIECKHEe CBOHCTBA OEIKOB: THAPONN3, JEHATYpaIysl, KAUeCTBEHHBIC PEaKIX Ha OSITKL.

OKCIIepUMEHTaIbHBIE METO/Ibl M3YUCHNUS BEIISCTB U WX MPEBPAIICHHUI: pacTBOpEHNE OENKOB B BOAE, J€HATYypaIys OSITKOB MPH HAarpeBaHWM, [[BETHBIE PEAKINH Ha OCIKH, pelIeHre 3KCIepHMEHTAIbHBIX
3a1a4 o TeMaM «A30Tco/IeprKallyie OpraHmIecKie COeANHEHI» U «Pacrio3HaBaHie OpraHmdecKuX COSANHEHHID).

BbICcOKOMOJIEKYISPHBIE COETMHEHMUS.




OCHOBHBIE HOHSATHS XUMUHM BBICOKOMOJIEKYJISIPHBIX COCIMHEHUIl: MOHOMEp, IOJIHMEp, CTPYKTypHOE 3BEHO, CTEIIEHb IIOJMMEpPHU3ALUM, CPEAHssT MOJISKyisipHas Macca. OCHOBHBIE METOIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COSIMHEHHH — MTOJTNMEPH3aINs U TTOJIHKOHICHCAIHS.

IMommmepnsie Matepuansl. [InacTMaccsl (TOIMATHIICH, TOJIUIPOIIIICH, OJIMBHHIIIXJIOPH, TTOJIMCTHPOI, TOTUMETHIMETaKpIIIAT, TOJUKapOOHATHI, ITOMHATIWICHTepedTanar). Y THiIn3anus u nepepadboTka
TUIACTHKA.

DnacToMephl: HATypalbHbBIA KaydyK, CHHTETHUECKHE KaydyKu (OyTaIueHOBbIH, XJIOpOIPEHOBBI, H30MIPEHOBHIN) U CHIMKOHBI. Pe3uHa.

Bouoxna: HaTypasbHbIe (XJIOMOK, HIePCTh, MIENK), HCKYCCTBEHHBIE (BHCK03a, alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KAallPOH U JIaBCaH).

IMostMMepsI crieaIbHOTO Ha3HaYeHus (TedIoH, KeBiap, SJIEKTPOIPOBOIIIUE TOJIUMEPHI, OHOpa3IaraeMble MOJIUMEpHI).

DKcneprMeHTAIBHBIC METOIbI N3YYEHHS BEIIECTB M MX NMPEBPANICHUH: 03HAKOMIICHHE ¢ 00pa3iaMy IPUPOIHBIX H MCKYCCTBEHHBIX BOJIOKOH, INIACTMAcCC, KaydyKOB, pelIeHHe SKCIIePUMEHTAIbHBIX 3a/ad 10
Teme «PacrozHaBaHue mracTMace M BOJIOKOHY.

Pacuérnele 3amaun.

HaxoxxneHne MoJeKyIsipHOH (OpMyJIBI OPTaHHYECKOTO COSIMHEHUS 0 MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXKACHHE MOJICKYJISIPHOH (OpMYIIBI OPraHMYECKOTO COCIMHEHUS 110
Macce (00bEMyY) IPOAYKTOB CrOpaHHs, 0 KOJINYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEaKIMU H/MIIH UCXOIHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOI (opMyITbl OpraHHYECKOro BELIECTBA Ha OCHOBE €ro
XMMHYECKHX CBOMCTB MM CHOCOOO0B MOTydeHH s, OTPeieIeHHe JOIU BBIX0/a MIPOIYKTa PEAKIUH OT TEOPETUIECKH BO3ZMOXKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanmzarus MeXTIpeaMEeTHBIX CBs3€H NPH M3ydeHHH OpraHuYecKoi xuMun B 10 Kiacce oCymIeCTBISIETCS Yepe3 HCHONb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHUIL, TaK ¥ MOHATHH, IPHHSATHIX B
OTZENBHBIX MIPEAMETaX eCTeCTBEHHO-HAYYHOTO IIUKIIA.

OOmmue ecTecTBEHHO-HAYYHbIE TIOHATHS: SIBJICHIE, HAYYHBIH (akT, THIIOTe3a, TeOpHs, 3aKOH, aHaJIN3, CHHTE3, KIaccu(uKkanys, HaOIr0JeH!e, N3MEepPEHIE, SKCIIEp UIMEHT, MOJIEIb, MOJICIIIPOBAHHE.

®duznka: MaTepusi, aToM, JIEKTPOH, MIPOTOH, HEHTPOH, MOJIEKYJa, SHEPTeTHIECKHH yPOBEHb, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBAa, (pM3MUECKHE BEIMYMHBI, SANHHIBI H3MEpPEHNS,
CKOPOCTB, DHEPIUs, Macca.

Buonorus: xierka, opraHusM, 3KocHcTeMa, Omocdepa, MeTaboIn3M, HACICACTBEHHOCTb, aBTOTPOGHBIA U reTepOoTpodHBIN THI NHUTaHHUA, OpokeHHe, (POTOCHHTE3, AbIXaHHE, OCNKH, YIICBOABI, >KUPBHI,
HYKJIEHHOBBIE KHCIIOTHI, (DePMEHTEI.

I'eorpadust: mone3Hble HCKOMaeMble, TOIIINBO.

TexHOTOTHUs: NHIIEBBIE TPOIYKTHI, OCHOBBI PAIIMOHAIBHOTO MUTAHMS, MOIOIIHE CPEJCTBA, MATEPUAIIBI U3 HCKYCCTBEHHBIX H CHHTETHIECKHX BOJIOKOH.

IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TTPOTPAMMBI 1o XUMHIU HA YIJIYBJIEHHOM YPOBHE CPEIHETO OBIIETO OBPA30BAHUA
JIMYHOCTHBIE PE3YJIbTATbI

B COOTBETCTBHM C CHCTEMHO-IEATENbHOCTHBIM OIXOJOM B CTPYKTYpPE JHYHOCTHBIX PE3yJIbTATOB OCBOCHHS INpeaMeTa «XHUMHMs» Ha YpPOBHE CPEIHETro OOIIero oGpa3oBaHMS BBIAEICHBI CIIELYIO e
COCTaBIISIIOIINE: OCO3HAHNE 00YIAIOIIMMHUCS POCCHIICKON TPaXkKTaHCKON MACHTHIHOCTH; TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTENBHOCTH M CaMOOIIPEIENCHHIO; HATHIHe MOTHBALIMH K 00YIeHHIO; TOTOBHOCTD 1
CMOCOOHOCTh OOYUAFOIIMXCSI PYKOBOJICTBOBATHCS MPHHSITBIMA B OOLIECTBE NMPABHJIAMH M HOPMaMH MOBEACHHS, HAIHUYHME MPABOCO3HAHHS, SKOJNOTHYECKON KYJIBTYPHI, CIIOCOOHOCTh CTABHTH IEIH U CTPOHTH
)KU3HEHHbIC TITAHBI.

JIM4HOCTHBIE PE3yJIbTAaThl OCBOCHHS MpeMeTa «XHMHS OTPaXkaroT ChOPMHUPOBAHHOCTH OIBITA O3HABATEILHON M MPAKTHYECKOM ACSTEIBHOCTH 00YUaIOIIMXCS B MPOLIECCe peaan3anin 00pa3oBareIbHOM
JIeATEIBHOCTH.

JIMYHOCTHBIC PE3yJIbTAaThl OCBOCHHS MpeMeTa «XHMHEs OTPaaroT CHOPMUPOBAHHOCTH OTBITA [TO3HABATEILHOM U MPAKTHYECKOH AEATEIBHOCTH 00YYarOIINXCsl B MIPOLECCE Pean3alii 00pa3oBaTenbHON
IeSITENBHOCTH, B TOM YHCIIE B YaCTH:

1) rpaskaaHCKOro BOCHUTAHMUS:

OCO3HAHMS 00YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB M 003aHHOCTEH, YBaXKCHHS K 3aKOHY W [IPABOTIOPSIKY;

TPEJICTABIICHHS O COLMATBHBIX HOPMax ¥ TPABUIAX MEXITHYHOCTHBIX OTHOIICHHH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOpquKOP'I ACATECIIBHOCTU ITPU CO3JaHUN yqGGHbIX IMPOCKTOB, PCIICHUU y'-le6Hl)IX 1 IIO3HABATCJIbHBIX 3a/1a4, BbIIIOJIHCHUU XUMHUYCCKUX DKCIIEPUMEHTOB,

CHOCOGHOCTI/I IMNOHUMATh U MPUHUMAThb MOTUBBI, HAMEPEHMS, JIOTUKY U apryMEHTBI APYTUX IIPHU aHAJINU3€ Pa3JIUYHbIX BUIOB yqe61—101>’1 JACATECIIBHOCTH,

2) NIaTPHOTHYECKOr0 BOCIUTAHUSA:

HNEHHOCTHOI'O OTHOILIEHUS K UCTOPUUECCKOMY U HAYYHOMY HaCJICAUIO OTCUYCCTBECHHOM XUMUH,

YBOKEHUsI K TIPOIECCY TBOPYECTBA B OOJNACTH TEOPUH M TPAKTHYECKOTO MPHIOKEHHUS XHMHH, OCO3HAHHs TOTO, YTO JAHHBIE HAYKW €CTh PE3yNbTaT UIMTENBHBIX HaONIONCHHi, KPOIOTIMBBIX
9KCIIEPUMEHTAITBHBIX TIOUCKOB, MOCTOSIHHOTO TPY/a YIEHBIX U TPAKTHKOB;

HHTEpeca 1 MO3HABATEIFHBIX MOTHBOB B MONYYCHHH H TOCIEYIONIEM aHai3e HHPOPMAINH O IEPeIOBBIX TOCTIKEHUSIX COBPEMEHHOM OT€UeCTBEHHOM XM,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSI:

HPaBCTBEHHOT'O CO3HAHMA, OSTUYCCKOI'O IMOBECACHUA

CHOCOGHOCTI/I OLEHUBATh CUTYAllUH, CBA3aHHBIC C XUMUYCCKUMU SBJICHUSAMMU, U IPUHUMATL OCO3HAHHBLIC PEUICHUS, OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMbI U IEHHOCTH;



TOTOBHOCTH OIICHHBATh CBOE IIOBEJICHNUE M IIOCTYIIKH CBOMX TOBAPUINEH C O3UIUI HPAaBCTBEHHBIX U IIPABOBBIX HOPM U C YIETOM OCO3HAHUS IO CJICICTBUH IIOCTYIIKOB;

4) dpopMupoBaHHUsI KYJbTYPbI 310POBb:

MIOHMMAaHUS [IEHHOCTEH 30pOBOT0 M O6€301macHoro 00pasa sKU3HU, He0OXOJMMOCTH OTBETCTBEHHOT'O OTHOLIEHHS K COOCTBEHHOMY (DPHU3HUYECKOMY M IICHXUIECKOMY 310POBEIO;

COOIOZICHUS TTPaBUII OE30IaCHOTO OOpAIeHUs C BEIIECTBAMH B OBITY, IOBCETHEBHOM KU3HHU, B TPYJOBOH AESITENbHOCTH;

NOHUMAHUS LICHHOCTH MPABHJI MHANBUAYAIBHOTO U KOJIEKTUBHOTO OE30IaCHOTO MOBEICHHUS B CHTYAIUAX, YIPOJKAIOIIUX 3710POBBIO M )KU3HH JIIO/IEiH;

OCO3HAHMS MOCIEACTBUN U HENIPUATHS BPEAHBIX NPUBBIUEK (YOTPEOICHUS AJIKOT0JIs1, HAPKOTHUKOB, KyPEHHU);

5) TpyAOBOr0 BOCHMTAHUS:

KOMMYHHKATHBHOH KOMIIETEHTHOCTH B yUeOHO-NCCIEA0BATENBCKON IS TEbHOCTH, OOIIECTBEHHO ITOJIE3HON, TBOPYECKOH U JPYTUX BHIAX ACSITEIEHOCTH,

YCTaHOBKHM Ha aKTHBHOE YJacTHe B PEIICHNH MPaKTUIECKUX 3a/1ad COIMAIBHOI HAallPaBJICHHOCTH (B paMKaX CBOETO Kjacca, MIKOJEI);

HHTepeca K IPaKTHIeCKOMY U3YUEHHIO TPodecchii pa3IMIHOro poJia, B TOM YHCIIE Ha OCHOBE IPHMEHEHHS IPEAMETHBIX 3HAaHHH 110 XUMUM;

YBaXXEHHS K TPYIY, JTIOJSIM Tpyia U pe3ylbTaTaM TPYyJOBOH NesSTeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY MHIMBHJIyalbHOH TpaeKTOpHH 00pa3oBaHus, Oyayiueil npodeccuu U peatn3auy cOOCTBEHHBIX KM3HEHHBIX IUIAHOB € Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH
K XMMHH, HHTEPECOB 1 MOTpeOHOCTEH 00I11eCcTBa;

6) 3KOIOrH4eCcKOro BOCIMTAHUS:

9KOJIOTHYECKH 11eJIECO0OPAa3HOTO OTHOIIEHHS K IPUPOAE KaK HCTOUHHKY CYIIECTBOBAHMS KU3HU Ha 3eMIIe;

MIOHMMAaHUS TJI00AIBHOTO XapaKTepa SKOJIOTHYECKUX MPo0JIeM, BIMSHUS IKOHOMHUUYECKUX ITPOIIECCOB HAa COCTOSHHE ITPUPOJHON M COLNATIBHON Cpebl;

0CO3HAHMS HEOOXOIMMOCTH HCIOJIB30BAHUS JOCTYDKCHUH XUMUH JUIs PEIICHHS BOIIPOCOB PAI[HOHAIBLHOTO IPUPOJIOIIONIB30BAHMS;

AQKTHBHOTO HETPUSATHS NEUCTBUH, NMPHUHOCIIIMX BpeX OKpYXKAIOIIeH NPUPOIHOW cpele, YMEHHS NPOTHO3UPOBATH HEOIATONPHUSTHBIE IKOJOTMYECKHE IOCIEACTBUS NMPEANPUHUMAEMBIX IeHCTBUH U
IIPeIOTBpAIIaTh UX;

HAJIUYMS PA3BUTOTO SKOJOTMYECKOTO MBIIUICHHS, HSKOJOTHYECKOH KYJIbTYpBI, ONbITA EATEIBHOCTH SKOJIOTMYECKO HampaBJICHHOCTH, YMEHHS DPYKOBOJCTBOBATHCSI UMH B IO3HABATEIBHOM,
KOMMYHHKATUBHOM U COLIMATBLHOM MPAKTUKE, CIIOCOOHOCTH M YMEHHMS aKTUBHO ITPOTHBOCTOATH HCOIOTHH XeMO(DOOUH;

7) HEHHOCTH HAYYHOIO MO3HAHMSI:

MHPOBO33PEHHS, COOTBETCTBYIOLIEr0 COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH U OOLIECTBEHHOMN MIPaKTHKY;

TIOHMMAHUS CIIeNU(UKH XUMHUHU KaK HayKd, OCO3HAHUS e€ posi B (JOPMHUPOBAHUH PAlMOHAIGHOTO HAYYHOTO MBIIUICHUS, CO3/IaHNH IEJIOCTHOTO MPEACTaBIeHHsI 00 OKpYKarolleM MHpe Kak O €ANHCTBE
MIPUPOJIBI U YeTIOBEKa, B TIO3HAHUHU ITPUPOJHBIX 3aKOHOMEPHOCTEH 1 pellIeHHH! NPo0iIeM COXpaHEeHHs IIPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0CO00H 3HAYMMOCTH XMMHH JUISI COBPEMCHHOHN IUBHIIM3ALUK: B €€ I'YMaHHCTHYECKOI HaIlpaBICHHOCTH M BaYKHOW POJIM B CO3JMaHUM HOBOM 0a3bl MaTepUaIbHON KYJIBTYPHI, B pELICHUN
rI00aNbHBIX MPOOJIeM YCTOHYMBOTO Pa3BHTHS YENIOBEUSCTBA — CBHIPHEBOM, JHEPreTUUCCKOW, NMUIIEBOH M HKOJOTHYECKON OE30IIaCHOCTH, B PAa3BUTUM MEIHIMHBI, 0OSCIICUYCHUH YCIIOBHH YCIEIIHOTO Tpyda M
9KOJIOTUYECKH KOM(MOPTHON KHU3HU KXKI0TO 4eHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOIl IPAMOTHOCTH: TIOHHMaHHs CYIIIHOCTH METOJIOB MO3HAHMS, UCHOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJb30BaTh MOJTy4acMble 3HAHUS I aHAIN3a U OOBSCHEHHS
SIBJICHUH OKPYKaIOIIEero MHPa M MPOUCXOAIINX B HEM H3MEHEHHH, YMEHHUS JeslaTh 000CHOBAHHBIEC 3aKIIOYEHHUS Ha OCHOBE HAYYHBIX (DAKTOB M MMEIONMXCS IAHHBIX C L[EJBIO OJIYYeHHs JOCTOBEPHBIX BBIBOJIOB;

CIMOCOOHOCTH CaMOCTOSITENBHO UCIIONB30BATh XHMHYECKUE 3HAHUS IS PEILICHHs IPOOJIeM B PeaIbHbIX )KU3HCHHBIX CHTYAIHsX;

MHTEpeca K I03HaHUI0, HCCIIeJ0BATENbCKON JIEATENbHOCTY;

TOTOBHOCTH Y CIIOCOOHOCTH K HEIPEPHIBHOMY 00pa30BaHUIO ¥ CaMOOOPa30BaHHUIO, K AKTHBHOMY ITOJIyYSHHIO HOBBIX 3HAHUM 110 XMMHHU B COOTBETCTBUH C )KU3HEHHBIMH TIOTPEOHOCTSIMY;

HHTEpeca K 0COOCHHOCTAM TPy/a B pa3inyHbIX cepax NpodecCHOHANBHO AesITeIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIC Pe3yIbTaThl OCBOCHHS MTPOTPAMMEI IO XMMHUH Ha YPOBHE CPETHET0 00IIero 00pa3oBaHus BKIFOYAIOT:

3HaYUMbIe UIS (HOPMHPOBAHKMS MHPOBO33PCHUS OOYUAIOIIUXCS MEXKAUCIUTUIMHAPHBIC (MEKIPEIMETHBIC) OOIICHAYYHbIC MOHATHS, OTPaXKAOIINE IIETOCTHOCTh HAYYHOW KApTHHBI MUpPa U CHeHHU(UKY
METOJIOB TMO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHHUE, MPOIECC, CHCTEMa, HAyYHbIH (DAaKT, MPHHIMI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIICIOBAHNIE,
HaOITI0/IeHNe, H3MEPEHUE, SKCIIEPUMEHT U JIPYTHUe);

yVHUBepcalbHble ydeOHble MaeicTBHs ([IO3HABaTENbHBIE, KOMMYHHKATHBHBIC, PETYJSITHBHBIE), obecreunBatonme (GopmupoBaHue (OYHKIMOHAIBHOW TPAMOTHOCTH W COUHUAIBGHON KOMIIETCHIMU
00yJaronmxcs;

CIOCOOHOCTH 00YYAIOIIMXCS HCII0Ib30BATh OCBOCHHBIE MEXKIMCIMIUTHHAPHBIE, MUPOBO33PEHYECKHE 3HAHNS H YHUBEPCAIbHbIE YueOHbIe ACHCTBHS B TO3HABATEILHON U CONUATBHOMN MIPAKTHKE.

MeTanpeaMeTHbIC Pe3yIbTaThl OTPAYKAIOT OBJIAICHUE YHUBEPCATLHBIME YUCOHBIMH MTO3HABATEIBHBIMU, KOMMYHUKATHBHBIMU M PETYIIATUBHBIMU JICHCTBUSIMHU.

Ilo3naBaTe/ibHBbIE YHHBepPCAIbHbIE YUeOHbIe 1eiicTBUSs
1) 6a30Bble JJOTHYECKHE TeHCTBHS:
CaMOCTOSITENHHO (POPMYITHPOBATH U AKTYAIH3UPOBATH MPOOIIEMY, pacCMaTPHBATh €€ BCECTOPOHHE;
OTIPENENATH 1NN JIeITeIbHOCTH, 3a/1aBasi TapaMeTPhl M KPUTEPHUHU UX TOCTHKEHHS, COOTHOCHTH PE3yJIbTaTH IEITEIbHOCTH C OCTABICHHBIMH IIETISMI;



HCTIOB30BATh NIPU OCBOCHUH 3HAHUH MPUEMBI JIOTHYECKOTO MBIIIICHHS: BBIICITH XapaKTepHbIe MIPU3HAKY IOHATHH M yCTAaHABIMBATh MX B3aUMOCBSI3b, HCIIOIb30BATh COOTBETCTBYIOIIUE MOHSITHUS JUIL
00BSICHEHHS OTJCTBHBIX (PAKTOB U SIBICHUM;

BBIOMPATh OCHOBAHHS ¥ KPUTEPHH JUIS KJIACCH(HUKAINA BEIIECTB M XUMUYECKHUX PEaKIHii;

YCTaHABIUBATh NPUUHMHHO-CIIEACTBEHHBIE CBA3U MEXKIY H3y4aeMBIMH SIBICHUSIMU;

CTPOUTBH JIOTHYECKHE PACCYKACHUS (MHIYKTUBHbIC, JEAYKTUBHBIE, 10 AHAIOTHH), BBISIBIATH 3aKOHOMEPHOCTH U MIPOTHBOPEUHS B PACCMaTPUBAEMBIX SIBICHUSX, (HOPMYIHPOBATH BBIBOIBI U 3aKIIFOUESHUS;

MIPUMEHATH B TMPOIECCE MO3HAHUS HCHONb3yeMble B XMMHHM CHMBOJHMYECKHE (3HAKOBBIE) MOJEIH, IIPe0Opa30BBIBATh MOJEIbHBIE MPEICTABICHUSI — XMMUUECKUI 3HAK (CHMBOJ) 3JIEMEHTA, XUMHYECKas
dopmMyna, ypaBHEHHE XHMUYECKOH peakIMU — MpHU pEelIeHHH y4eOHBIX MO3HABATEIBHBIX U MPAKTUYECKHX 3a]ad, MPUMEHITh HAa3BaHHBIE MOJEIbHBIE TPEJCTABICHUS JUIS BBISBICHUS XapaKTEPHBIX NPHU3HAKOB
N3y9aeMbIX BEIIECTB U XMMUUECKHUX PEaKIIi.

2) 6a30BbIe NCCIEA0BATEIbCKHE IEiiCTBHS:

BJIaIeTh OCHOBAMH METOJIOB HAy9IHOTO MO3HAHHS BEIIECTB M XUMHYECKHUX PEaKInii;

(GopMynmupoBaTh eI W 3aJaddl HCCIENOBAHHS, HCIOJIB30BaTh IOCTaBICHHBIE W CaMOCTOSATENHHO C(HOPMYIUPOBAHHBIC BOIPOCH B Ka4eCTBE MHCTPYMEHTA MO3HAHUS W OCHOBHI U1 ()OPMHPOBAHHS
THIOTE3bI 10 IPOBEPKE NMPABIIBHOCTH BHICKA3bIBAEMBIX CY)KACHUH;

BJIaIeTh HABBIKAMH CAMOCTOSTEIFHOTO IUIAHUPOBAHMS M MPOBEACHUS YUCHHYECKHX IKCIIEPHMEHTOB, COBEPIIEHCTBOBATh YMEHHs HaOJIOJAaTh 3a XOAOM IPOIECCa, CAMOCTOSTETbHO MPOTHO3HPOBAThH €TI0
pe3yabTaT, GopMyIHPOBaTh 0OOOIIEHHUS U BEIBOBI OTHOCHTEIBHO JOCTOBEPHOCTH PE3yNIbTaTOB HCCIEJOBAHUS, COCTABIATH 000CHOBAHHBIM OTUET O MPOAENaHHOM paboTe;

MpUOOpETaTh OIBIT YYCHWYECKOIH HCCIIeNOBaTeNbCKOM M NPOEKTHOH AESATENbHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTETHHOMY IIOMCKY METOJOB DPEIICHHS MPaKTUYECKHX 3ajad,
MIPUMEHEHHIO Pa3JINYHbIX METOOB ITO3HAHHSI.

3) pabora ¢ uHpopmanmeii:

OpPHEHTHUPOBATHCSI B PA3IMYHBIX MCTOYHHMKAX MH(OpPMAIWHU (HayqHO-NIOMYJISIpHAs JINTEpaTypa XMMHYECKOTO COJEep)KaHHWs, CIpaBOYHBIE IOCOOHS, pecypchl MHTepHeTa), aHaIU3HPOBaTh MH(MOPMALUIO
Pa3IMYHBIX BUJIOB U ()OPM IIPEACTABICHNS, KPUTHIECKH OLIEHUBATH €€ JOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(OpMyIHpPOBaTh 3aNPOCHl ¥ MPUMEHATH PA3IMIHBIE METOBI IPH MOUCKE U 0TOOpe HHPOPMALUH, HEOOXOAUMOMN IS BBINOTHEHHUS yueOHbIX 3a1a4 OTIPEAEIEHHOTO TUIIA;

MIPUOOPETATh OIBIT HCTIOIB30BAHM HHYOPMAIMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTUH U PA3INIHBIX IIONCKOBBIX CHCTEM;

CaMOCTOSTENBHO BEIOMPATh ONTHMAIBHYIO (GOpMY MpeAcTaBieHH HHPopMauy (CXeMbl, TpapyKH, IHarpaMMbl, TaOIHIbl, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIH A3BIK B KAUECTBE CPENICTBA MIPU paboTe ¢ XUMUUIECKOW HH(popManueil: MpUMEHTh MeXIpeIMeTHbIE ((PrU3nIecKue U MaTeMaTHIeCKUE) 3HAKU U CHMBOJIBI, OpPMYJIbI, a00peBUaTYpHL,
HOMEHKIIATYPY;

HCIIOJIb30BaTh 3HAKOBO-CUMBOJIMUECKUE CPEIICTBA HATJISTHOCTH.

KoMMyHHKaTHBHBIE YHHBepcaJIbHbIe yueOHbIe NelicTBUS:
3a1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/IaeMOIf TEMBI B XO/I€ JMAJIOTa H/HMIIN UCKYCCHH, BBICKA3bIBATh UAEH, ()OPMYIHPOBATH CBOM MPETIOKEHNSI OTHOCUTENILHO BHITIOHEHHS IIPEJIOKEHHON 3aJauM;
BBICTYTIATh C TIPE3EHTAIMEeH Pe3ylIbTaTOB MO3HABATEIFHOM IEATEFHOCTH, MOTyYEHHBIX CAMOCTOSITENIHHO MM COBMECTHO CO CBEPCTHHKAMU IIPH BBITOJHEHHH XMMHUYECKOTO HKCIEPHMEHTa, MPAKTHIECKOH
paboTHI MO WCCIEIOBAHUIO CBOMCTB M3yYaeMbIX BEIECTB, PealH3aliy y4eOHOTO MPOeKTa, U (POpMyIHpOBaTh BEIBOJBI IO PE3yibTaTaM IPOBEAEHHBIX HCCIIENOBAHMI ITyTEM COTJIACOBAHMS IO3MLHUHA B XOje
o0CyKIeHHs u oOMeHa MHEHUSIMH.

PeryasiTuBHble YHHBepcaibHble y4eOHbIe 1eliCTBHS:
CaMOCTOSITENIFHO IUIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATENBHYIO AESATENHHOCTB, ONpEAeNsis e€ IeNd W 3aJadd, KOHTPOJIMPOBAaTh M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH IMpEIaraeMsblit
AITOPUTM JICHCTBHUH NPH BBITOJHEHUN YIeOHBIX U HCCIEI0BATENILCKAX 3a/1a4, BRIONpaTh Hanboee 3¢ (eKTUBHBIN CIIOCO0 MX PEIICHNUS ¢ yIETOM ITOIyIeHUS] HOBBIX 3HAHUH O BEIIECTBaX M XMMUUECKHUX PEaKIusX;
OCYIIECTBIIATH CaMOKOHTPOJIb JeATeTbHOCTH Ha OCHOBE caMoaHanm3a u CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbTATbI

IIpenmeTHBIE pe3ynbTAaTEl OCBOSHUS IPOTPAMMEI 110 XUMUH Ha YTIyOJIEHHOM ypoOBHE HA ypOBHE CPEAHET0O 0o0Iero oOpa3oBaHMs BKIIOYAIOT CIIeNHU(HIECKUe Ul yaeOHOro mpeaMeTa «XUMUs» HaydHbIe
3HAHUS, yMEHUSI U CIIOCOOBI ISHCTBHIA IT0 OCBOCHUIO, MHTEPIIPETALlUH ¥ TPE0OPa30BaHUIO 3HAHHH, BUIBI IESTEIFHOCTH MO ITOIYIEHHIO HOBOTO 3HAHMS W IIPUMEHEHUIO 3HAHMI B PA3INIHBIX YIeOHBIX CUTYAIHAX, a
TaKXKe B peasIbHbIX )KU3HEHHBIX CUTYalUAX, CBA3aHHBIX C XMMHUEH. B mporpamMe mo XMMuu nmpeaMeTHbIe pe3ybTaThl IPeACTaBIeHb! 10 ToJaM U3 y4eHHUs.

10 KJIACC

[IpeameTHbIe pe3yNbTaThl 0OCBOCHUS Kypca «OpraHmdecKas XUMHSD» OTPAKAIOT:

c(hOpMHPOBAHHOCTH MPEIICTABICHUI: O MECTe W 3HAYCHUH OPTaHUYECKOW XHMHUH B CHCTEME €CTECTBEHHBIX HayK M €€ POJH B OOECIIEYCHUH YCTOMYMBOTO Pa3BUTHS YEIOBEUESCTBA B PEHICHUH MPOOIeM
9KOJIOTHYECKOM, DHEPreTUIEeCKOW W MHUIIEBOW 0E30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3MaHWU HOBBIX MAaTEPHANOB, HOBHIX MCTOYHHKOB JHEPTHH, B OOECIIEUEHUH PAMOHAIBHOTO MPHPOJONOIb30BAHUS, B
(hopMHPOBaHHN MUPOBO33PEHHS M O0IMIEH KYJIBTYPHI YeTIOBEKA, a TAKIKE SKOJOTHIECKA 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO M IPUPOTHOI cpee;

BJIQJIEHUAE CUCTEMON XMMHYECKUX 3HAHUMN, KOTOPask BKJIIOYAET: OCHOBOIIOJIATAIONIME TOHATHS — XMMUUECKHU DJIEMEHT, aTOM, PO M DJIEKTPOHHAs 000JI0YKa aToma, s-, P-, d-aTOMHbIE OpOUTAIIN, OCHOBHOE H
BO30yX/IEHHOE COCTOSHHS aToMa, THOpUAM3aLUsl aTOMHBIX OpOHTasleil, MOH, MOJEKyJa, BaJIeHTHOCTb, AJIEKTPOOTPULIATENLHOCTD, CTENEHb OKHCICHUS, XUMHYECKas CBs3b, MOJb, MOJIIPHAs Macca, MOJISIPHBIH
00BEM, YIiIepoHblii ckeseT, (yHKIMOHAIbHAs IPYINA, PaAuKall, CTPYKTYpHbIe GopMyJIbl (pa3BEPHYTHIE, COKPAIEHHbBIE, CKEIETHBIC), H30MEPHs CTPYKTYPHAs U IIPOCTPAaHCTBEHHAs (T€OMETpHUYecKasi, ONTHYECKast),



H30MEpBI, TOMOJIOTHIECKHH Psi, TOMOJIOTH, YTIJIEBOJOPOABI, KHCIOPO- U a30TCOAEpIKAlINe OPraHUYeCKHe COCIUHEHUS, MOHOMEp, MOIUMep, CTPYKTYpPHOE 3BEHO, BEICOKOMOJIEKYIISIPHBIE COSIUHEHNUS; TEOPHH,
3aKoHBI (mepuopdeckuii 3akoH JI. V. MenneneeBa, TeopHs CTpOSHUs OpraHUYecknx BemecTB A. M. ByTiepoBa, 3aK0H cOXpaHEHHUST MAacChl BELIECTB, 3aKOH COXPAHEHUS U TIPEBPAIICHNUS SHEPTHU IIPH XUMUIECKHAX
PEaKIysX), 3aKOHOMEPHOCTH, CHMBOJIMUECKHH SI3BIK XMUMHUH, MHPOBO33pEHUECKUE 3HAHU, JIeKAIe B OCHOBE MOHMMAHUS NMPUYNHHOCTH M CUCTEMHOCTH XMMHUYECKUX SIBIICHUI; MPEICTABICHNS O MEXaHH3Max
XUMHYECKHX PEaKUUi, TEPMOJMHAMMYECKHX M KMHETHYECKHX 3aKOHOMEPHOCTSAX HX NPOTEKAaHMS, O B3aUMHOM BIIMSHMH aTOMOB M TPYIII aTOMOB B MOJEKyJlaX (MHAYKTHBHBIH M Me30MepHbIH 3((heKTsl,
opueHTtantsl | u Il pona); dakTomorndyeckne cBeeHUsI O CBOMCTBAX, COCTaBE, MONyYeHHN U OE30IIaCHOM MCIOJIb30BAaHUH BayKHEHIITMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHUECKOH AEATENbHOCTH YelI0BEKa,
00ImKX HAYYHBIX MIPUHIMIIAX XUMHYECKOTO ITPOM3BOCTBA (Ha pUMepe MPOU3BOJICTBA METaHOMA, IepepaboTku HedTH);

c(OpMHUPOBAHHOCTD YMCHHH: BBISBIATH XapaKTEpHbIC MPU3HAKK IOHATHH, YCTAaHABIMBATh MX B3aUMOCBS3b, MCIIONB30BATH COOTBETCTBYIOIIME IMOHATHS IPU ONMCAHUM COCTaBa, CTPOCHHMS M CBOWCTB
OpPTaHWYECKHUX COCTUHCHUI;

c(OPMHPOBAHHOCTh YMCHHIL:

HCTIOIB30BAaTh XUMHIECKYIO CHMBOJIHKY JJISI COCTABJICHHST MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIEHHBIX U CKEIETHBIX) (popMyIT OpraHNYECKHX BEIIECTB;

COCTaBIISITh yPaBHEHHUS XUMHWYECKHX PEaKIHMH M PacKpBIBATH MX CYIIHOCTH: OKHCINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH ITOCPEICTBOM COCTABICHMS 3JIEKTPOHHOTO OanaHca 3THX PeakIHi, peakmuit
HMOHHOTO OOMEHA ITyTEM COCTABJIECHHS HX MONHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHUIH;

H3rOTaBINBATh MOJEIU MOJIEKYJI OPTaHUYECKUX BEMIECTB IS MILTIOCTPAIIMU UX XMMHUYECKOTO M IIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTH YMEHHUMH: YCTaHABINBATE NPUHAICKHOCTh H3YYEHHBIX OPraHUYECKHX BELIECTB [0 MX COCTaBY M CTPOCHMIO K ONPEIENEHHOMY KiacCy/TpyIIie COSqUHEHHMIl, 1aBaTh UM Ha3BaHMS IO
cucremaruueckoil Homenknarype (IUPAC) u npuBoAuTh TpUBHAIBHBIE Ha3BaHHS IUISI OTJACIBHBIX NPEACTABUTENICH OPraHWYECKHX BEIIECTB (ITHICH, alleTWIICH, TONYOJ, TIMLIEPUH, STHIICHTIHMKOIb, (eHou,
(dopmManbIeruy, aneTadbIerui, aleToH, MypaBbHHAs KHCJIOTA, YKCYCHas KHCIOTa, CTEapHHOBAsl, OJICMHOBAs, IMAJIBMUTHHOBAs KHCIOTHI, INIMIHMH, alaHWH, MajbTo3a, (pPYyKTO3a, QaHWINH, AUBHHUI, H3OIpPEH,
XJIOPOTIPEH, CTUPOJ U APYTHe);

c(OpPMHPOBAHHOCTh YMEHHUSI OIPEEIIATh BUI XUMHUUECKOH CBS3M B OPraHUYECKUX COCIMHEHUSX (KOBAJICHTHAS! U HOHHAS CBS3b, G- U M-CBSI3b, BOZOPOIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHSI IIPHMEHSTD ITOJIOXKEHHSI TEOPUY CTPOCHUSI OpraHnueckux BemectB A. M. Bytieposa [uis 00bsICHEHHS 3aBHCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHHH XapaKTEepU30BaTh COCTaB, CTPOCHHUE, (HH3UIECKHE I XUMHUIECKUE CBOMCTBA THIIMYHBIX IPEACTAaBUTENCH Pa3INIHbBIX KJIACCOB OPTaHUYECKUX BEIIECTB: aIKAHOB, IINKIIOATIKAHOB,
AJIKeHOB, aJIKaJHEHOB, AIKHHOB, aDOMATHIECKUX YIJIEBOAOPOIOB, CIIUPTOB, allbJETHIOB, KETOHOB, KAPOOHOBBIX KHCIIOT, IPOCTHIX M CIOXKHBIX 3()UPOB, KHUPOB, HUITPOCOCIUHEHHH 1 aMUHOB, aMHHOKHCIIOT, OEJIKOB,
YIIIeBOAOB (MOHO-, IU- U MOJHNCAXAPHUAOB), MIMIOCTPUPOBATH TEHETHUECKYIO CBA3b MEXIY HUIMU YPaBHEHUSIMH COOTBETCTBYIOIINX XUMHIECKUX PEAKIHil C HCIIOIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(OPMHPOBAHHOCTh YMEHUSI MOATBEP)KAATh HA KOHKPETHBIX NMIPUMEPAX XapaKTep 3aBHCHMOCTH PEAKI[HOHHOH CIIOCOOHOCTH OPraHWYECKHX COCAMHEHUH OT KPaTHOCTH M TUIA KOBAJICHTHOH cBs3M (0- U T-
CBSI3H), B3aMHOTO BIIVISIHUSI aTOMOB M IPYIIIT aTOMOB B MOJICKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepH30BaTh NCTOYHHUKH YIIIEBOIOPOIHOTO CHIPhs (HE(Th, IPUPOAHBIH Ta3, yroyk), CIOCOObI ero MepepaboTKH U MPaKTHIECKOe MPUMEHEHHE IIPOAYKTOB epepaboTKy;

c(OPMHPOBAHHOCTE BJIJICHHS CHCTEMOI 3HAHUH O €CTECTBEHHO-HAYYHBIX METOIaX O3HAHMS — HAOIIOJCHIH, H3MEPEHHH, MOJICIINPOBAaHHH, SKCIIEPUMEHTE (PeallbHOM U MBICJICHHOM) M YMEHHS TIPUMEHSTH
9TH 3HAHHUS;

c(OPMHPOBAHHOCTH YMEHHSI IPHMEHSATh OCHOBHBIE OIIEPAI[H MBICTUTEILHOH NeATeIbHOCTH — aHAIN3 U CHHTE3, CPaBHEHHE, 0000IIeHNe, CHCTEMATH3aUIO, BRISBICHNE TPUIHHHO-CIIEJICTBEHHBIX CBS3€ —
JUTSL I3y9IEHHs CBOMCTB BEIIECTB M XUMHIECKHX PEaKIHi;

c(OPMHPOBAHHOCTh YMEHHIA: BEIABIATH B3aUMOCBSI3b XUMHUYECKUX 3HAHHUI C MOHATHAMH U NPEACTABICHNUSIMU APYTHX €CTECTBEHHO-HAYIHBIX MPEIMETOB Ul 0ojiee 0CO3HAHHOTO MOHUMAHHS CYITHOCTH
MaTepHaTEHOTO €ANHCTBA MUPA, UCTIONB30BaTh CHCTEMHBIE 3HAHHS 110 OPTaHUIECKOW XUMHUH I OOBSICHEHNS U IPOTHO3MUPOBAHUS SIBIICHUH, IMEIOIINX €CTECTBEHHO-HAYIHYIO IIPUPOY;

c(OPMHPOBAHHOCTh YMEHHMIA: IPOBOIUTE PACUETHI 0 XUMUUECKUM (HOPMYJIaM U YpPaBHEHHSIM XHUMHYECKUX PEaKIMi C HCIOJIb30BaHHEM (M3MYECKHX BEJIMYHH (Macca, 00bEM ra3oB, KOJIMYECTBO BEIIECTBA),
XapaKTepHU3yIOIINX BEIeCTBA C KOJMYECTBEHHOH CTOPOHBI: PAacu€Thl 10 HAXOXJICHUIO XMUMHYECKOHW (hOpMyJbl BEIIECTBA IO W3BECTHBIM MAacCCOBBIM JOJSIM XMMHUYECKHUX JJIEMEHTOB, HPOIYKTaM CrOpaHWs,
IUIOTHOCTH Ta3000pa3HbIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHH: IPOTHO3UPOBATH, AHAIU3MPOBATh M OLIEHUBATH C IMTO3MILUH YKOJIOTHYECKON 0€30MacHOCTH TOCIEACTBHS OBITOBOM U MPOM3BOJICTBEHHOM NIEITEIbHOCTH YeI0BeKa, CBI3aHHOU C
nepepaboTKO BELIECTB, HCIOIL30BATh ITOJIYUYCHHBIE 3HAHUS ISl IPUHSATHS TPaMOTHBIX PEIICHUH TPOOJIeM B CUTYaLUsX, CBI3aHHBIX C XUMHUEIH;

c(OPMHPOBAHHOCTh YMEHHUII: CAMOCTOSTENILHO IIAHUPOBATh W NMPOBOIANTH XUMUUECKHI HKCIIEPHMEHT (TIOJydeHHEe W M3yYeHHE CBOMCTB OPTAaHWYECKHX BEIIECTB, KAYECTBEHHBIE PEAKIMH YTJICBOAOPOIOB
Pa3IHYHBIX KJIACCOB M KHCIOPOACOAEPKAMNX OPTaHUUECKUX BEIECTB, PEIICHHE SKCIEPUMEHTANBHBIX 3a/ad 110 PaclO3HaBaHHIO OPTAHWYECKHX BEMIECTB) C COOJIOJCHMEM MpaBHII OE30IIacHOrO OOpamieHHs ¢
BEIECTBAMH U 1aOOpaTOPHBIM 000pyROBaHHEM, (POPMYITHPOBATH LENIb UCCIECAOBAHMIS, IPEACTABIATE B PA3IMIHON (hOpMe Pe3yIbTaThl SKCIIEPUMEHTA, aHATU3HPOBATh U OI[EHHBATh X JJOCTOBEPHOCTE;

c(OPMHPOBAHHOCTh YMEHHIL:

co0OmoiaTh NpaBHIa HKOJOTHUECKH LEIeCO00Pa3HOro MOBEACHUS B OBITY W TPYAOBOH JAEATEIBHOCTH B LIEJISIX COXPAHEHHs CBOETO 310POBbS, OKPYKAIOIIEH HPUPOJHON CPelbl M JOCTHXKEHUS ©&
YCTOHYMBOTO Pa3BUTHS;

0CO3HaBaTh OIIACHOCTh TOKCHUYCCKOTO }lep'lCTBI/Ifl Ha KMBbIC OpraHU3MbI OﬂpeﬂeﬂéHHle OpraHM4Y€CKUX BEUICCTB, IOHUMAas CMBICII ITOKa3aTeIsd I_UIK,

aHaJIM3upoOBaTh LleJ'leCOO6p33HOCTb NPUMCHEHUS OPTraHUYCCKUX BEIIECTB B IIPOMBIIIJICHHOCTH U B 6bITy C TOYKH 3pCHHA COOTHOLICHUA PUCK-II0JIb3a,

c(OPMHPOBAHHOCTH YMEHHH: OCYIIECTBIIATE IeJIeHANIPABICHHBII TIONCK XMMIUeCKOH MH(OPMAIMU B pa3JIMIHBIX HCTOYHHKAX (HaydHas M ydeOHO-HaydHas JIUTEpaTypa, CPeACTBa MacCOBOI HH(OpMAIHH,
WnrepHeT n npyrue), KpUTHUECKN aHATM3UPOBATh XUMUYECKYI0 HH(OpMaIHIO, TepepadaTsiBaTh €€ U HCI0JIb30BaTh B COOTBETCTBUH C ITOCTABICHHOH ydeOHOM 3a1adeH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
No HaunmenoBanue pa3nenoB u Tem KonnuecTBo yacon ‘ DnekTpoHHbIE (IU(PPOBHIE)
n/m HpOrpaMMbI Bcero| KontponbHble [IpakTHyeckue paboThI 00pa3oBaTENBHbIE PECYPChI
paboThI

|Pa3nen 1. TeopeTnyecKue OCHOBBI OPraHHYeCKON XHMHH I
1.1 ||/lUpenmer opranudeckoii xumuu. Teopus cTpoeHuUs 8

opranmyeckux coeauHeHuit A. M. Bytieposa
‘I/ITOFO TI0 pasaeiry H 8 “ |
|Pa3ue.11 2. YrieBogopoanl |
2.1 |HpenenbHble yrieBoa0poabl — aaKaHEL, 5

IHKJIOATKAHBI
2.2 ||HempenenbHble yrieBogopOabL: alKEHE, 14 1

aJIKaJIMeHbl, aJTKUHBI
‘23 HApOMaTI/IquKI/Ie YTIIEBOXOPOAEI (apeHbl) H 8 H H H ’
2.4 |[lIpuponnble HCTOYHUKHU YrIE€BOAOPOIOB U HX 4

nepepaboTka
‘ 25 Hl"anoreﬂnpomBouHLIe YIJIEBOJIOPOIOB H 4 H 1 H H ’
‘I/ITOFO 10 pa3aeny H 35 H I
|Pa3zle.r1 3. Kuciopoacoaepskauue opraHu4ecKue coeMHeHus |
51 oo o (1] | | |
3.2 ||KapboHunbHbIE COETMHEHHS: albAETHIBI H 21

keToHbL. KapOoHOBBIE KHCTOTHI. CIOXKHBIE 2QUpEL.

Kupbt
53 prioon [ —— | |
‘I/ITOFO 0 pazzeny H 41 H |
|Pa311e.11 4. AzoTcoaep:Kalue OprannyecKue coeqHHeHus I
‘4 1 HAMI/IHBI. AMHHOKHCIOTHL. benku H 12 H 1 H 2 H ‘
‘I/ITOFO 10 pa3zaely H 12 H ‘
|Pa311e.11 5. BbicokoMoJIeKY/IsIpHBIE COeIMHEeHHUSI I
‘5 1 HBLICOKOMOJIeKmepHLIe COEIUHEHUS H 6 H H 1 H ‘
‘I/ITOFO IO pa3zery H 6 H ‘
‘OEU_[EE KOJIMYECTBO YACOB I10 [TIPOTPAMME H 102 H 3 H 6 H ’




MNOYPOYHOE IIJTAHUPOBAHUE

10 KJIACC
Ne Tema ypoka KonmuectBo wacos | [ara DIEeKTPOHHBIE
n/m Bcero|| KonTponbasie || [Ipaktuaeckue || H3YICHHA mdposbie
paBOTHI paBOTHI o0Opa3oBaTeNbHbIC
pecypchl
1 [Ipenmer u 3HaUeHHE OPraHUYECKON XUMUH, 1 04.09.2023
MIPE/ICTABICHHE O MHOTOOOpa3HN OpraHHIeCKHX
COeTMHEHN I
2 DIEKTPOHHOE CTPOCHUE aTOMa yriiepoia 1 04.09.2023
(ocHOBHOE U BO30OYXIEHHOE COCTOSHIS).
BajeHTHBIE BO3MOXKHOCTH aTOMa yIJIeposa
3 Xumuyeckas CBsI3b B OpraHMUECKUX 1 08.09.2023
coelMHeHMIX. MeXaHU3MBI 00pa30BaHUs
KOBAJIECHTHOM CBsI3H, CIIOCOOBI pa3phiBa CBsI3eH
4 Teopus cTpoeHUsI OPraHUYECKUX COCIUHEHUM A. 1 11.09.2023
M. Bytneposa
5 Bunp! uzomepuu: CTpyKTypHas, 1 11.09.2023
MIPOCTPAHCTBEHHAs. DIIEKTPOHHBIE 3P PEKTHI B
MOJIEKYJIaX OPIaHHUYECKUX COCAUHEHUN
6 IIpescrasnenye o K1accU(pUKALUK 1 1 15.09.2023
cucremaruueckas HoMmeHkiatypa (IUPAC)
OpPraHUYECKUX BEIIECTB
‘7 ”Knaccmbnkaum peakuuil B opraHu4ecKoil XUMU1 H 1 H H H 18.09.2023 H
‘8 ”CHCTeMaTmaLU/Iﬂ 1 000011eHNe 3HaHUI 110 TeMe H 1 H H H 18.09.2023 H
9 ATJIKaHBI: TOMOJIOTHYECKHH s, oOmIast popmyia, 22.09.2023
HOMEHKJIATypa U H30MepHsl, 3IeKTPOHHOE 1
MIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIT
‘10 ”(Dmnqecxl/le U XMUMHUYECKUE CBOMCTBA alKaHOB H 1 H H H 25.09.2023 H
11 ||Haxoxnenue ankanos B npupoze. CnocoOst 25.09.2023
MOJTYYEeHUsI ¥ IPUMEHEHHE aJIKaHOB
12 ||Uuxnoankansl: obmas popMyna, HOMEHKIATypa U 1 29.09.2023
H30MepHs, 0COOEHHOCTH CTPOCHUS U XMMHUYECKIX
CBOJCTB, CITOCOOBI MOTYYESHUS U IPUMEHEHHE
13 ||Pemenue pacu€THBIX 3a1a9 HA ONPEEICHUE 1 02.10.2023
MOJIEKYIIPHOH (POPMYIIBI OPTraHHIECKOTO
BEI[ECTBA II0 MACCOBBIM JIOJISIM aTOMOB
9JIEMEHTOB, BXO/SIINX B €T0 COCTAB.
CucremaTu3anys 1 00001IeHNE 3HAHUH 110 TeMe
14 ||Ankensl: roMONIOrHYECKHUi psf, obmas Gopmyia, 1 02.10.2023
HOMEHKJIATypa, IeKTPOHHOE 1
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.




No Tema ypoka ‘ KonnuectBo wacoB ‘ Hara DIIEKTPOHHBIE
n/m Bceero|| Kontponbhsie || [Tpaktuyeckue | A3YICHHA midposbIe
paGOTbI pa60TbI O6pa3OBaTeHBHBIC
pecypchl
| ||Cpr1<TypHaa U IIUC-TPAHC-U30MEPHsl AIKCHOB || || || || ||
15 ||PusnyecKue U XUMUYECKUE CBOKWCTBA alKCHOB. 1 06.10.2023
IIpaBuno MapkoBHUKOBa
‘16 HCHOc06LI HOJIyYeHHUs ¥ IIPUMEHEHHUE ATIKEHOB H H H H 09.10.2023 H
17 |HIpaxrudeckas padora Ne 1 mo Teme "Ilomyuenue 1 09.10.2023
9TUJICHA U U3YUYEHHUE €ro CBOUCTB"
18 ||Pemenue pacu€THBIX 327124 Ha ONIPEEICHUE 1 13.10.2023
MOJIEKYJIAPHOH (hOPMYJIbI OPraHUYECKOTO
BEIECTBA
19 ||AnkanueHbl: cONPsHKEHHBIE, N30JUPOBAHHbIE, 1 16.10.2023
KyMyJipoBaHHble. OCOOEHHOCTHU IEKTPOHHOTO
CTPOCHHUS
‘20 ”XI/IMI/I'-ICCKI/IC CBOMCTBA CONPSKEHHBIX THEHOB H H H H 16.10.2023 H
‘21 ”CHOCOGLI MOTy4YeHHs U MPUMEHEHHE aIKaIUeHOB H H H H 20.10.2023 H
22 ||AnkuHbL: rOMOIOrHYECKMH ps, obmas Gpopmyia, 23.10.2023
HOMEHKJIATypa, 3NEeKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL,
(u3nuecKme CBOICTBA
‘23 ”XHMquCKHe CBOMCTBA TKHHOB H 1 H H H 23.10.2023 H
‘24 ”Ka‘ICCTBCHHLIC peakIuy Ha TPOWHYIO CBSI3b H 1 H H H 27.10.2023 H
‘25 ”CHOCOGH MOTyYIeHUs ¥ MPUMEHEHHE alKHHOB H 1 H H H 06.11.2023 H
26 ||Peurenue 3a1a4: pacy€ThI 110 yPABHEHHUIO 1 06.11.2023
XUMHYECKOH peaKiuu
‘27 ”CHCTeMaTmaLU/Iﬂ 1 0000111eHe 3HAHUI 10 TeMe H 1 H H H 10.11.2023 H
28 ||Apensr: TomMonoruueckuit psj, obmas popmysna, 1 13.11.2023
HOMEHKJIaTypa. DJIEKTPOHHOE U
NPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJl GEeH3071a U
TOJIyoJIa, UX (hM3HIECKHEe CBOHCTBA
29 || XuMHUECKHE CBOWCTBA apEHOB: pEaKLMK 1 13.11.2023
3aMeIIeHUs
30 ||XuMuueckue CBOWCTBA apEHOB: pEaKLMK 1 17.11.2023
NPUCOEMHEHNs, OKHCIIEHHE TOMOJIOroB OeH3071a
‘31 HOCO6BHHOCTI/I XUMHUYECKHX CBOMCTB cTHpONa H H H H 20.11.2023 H
‘32 ”PBLLICHI/IG pacy€THBIX 33124 Ha OIpeiesieHHe H H H H 20.11.2023 H




No Tema ypoka KonnuectBo wacoB ‘ Hara DIIEKTPOHHBIE
n/m Bcero|| Kontponbasie || [Ipaktuaeckue || A3YICHAA undposbie
pa60TbI pa60TbI O6paBOBaTeJ'IBHBIe
peCypcChI
MOJIEKYJIAPHOH (pOpMyIIBI OPraHHIECKOTO
BEIIIECTBA
‘33 ”CHOc06LI MOJTYYEHHUs ¥ TIPUMEHEHNE apeHOB H 1 H H “ 24.11.2023 H
34 ||[lenernueckas CBA3b MEXLY Pa3IMYHBIMU 27.11.2023
KJIacCaMHM yIJIEBOJOPOJOB
35 ||Pacuérel 10 ypaBHEHHAM XUMUYECKUX PEAKIIUM. 1 27.11.2023
CucremaTn3anus 1 0000IIeHHe 3HAHUH 110 TeMe
‘36 ”Hpnponﬂmﬁ ra3. [TormyTHbIe HEQTSHBIE Ta3bI H H H H 01.12.2023 H
‘37 ”KaMeHHLIﬁ YroJIb ¥ IPOAYKTHI €T0 IepepaboTKH H 1 H H H 04.12.2023 H
38 ||Hedts u cnocobsl e€ nepepaborku. IIpumenenune 04.12.2023
MIPOAYKTOB MEpepaboTKH HEPTH
39 ||lenernueckas CBA3b MEXLY Pa3IMYHBIMU 1 08.12.2023
KJIacCaMHM yIJIEBOJOPOAOB
4(Q |[T'amoreHonpou3BOAHbIE YIIEBOIOPOJIOB: 1 11.12.2023
JJIEKTPOHHOE CTPOCHUE; PEAKLIMHU 3aMEILECHUs
rajoreHa
41 ||HelicTBue menoyeil Ha rajoreHpPOU3BOAHEIE. 1 11.12.2023
B3aumopelicTBue AUTanoreHaakaHoB C MarHUEM U
LUHKOM
42 ||Cuctemaruzanus u 0600LIeHNE 3HAHNH 110 1 15.12.2023
paszeny "YrieBogopoas!"
‘43 ”KOHTpOJ‘[LHaH pabota 1o Teme "YriaeBogopoas" H 1 H 1 H H 18.12.2023 H
44 ||lIpenenbHblE ONHOATOMHBIE CITUPTBI 18.12.2023
TOMOJIOTHYECKHUH psizl, 00mmast popMyma, CTpoeHHE
MOJIEKYJI, U30MEpHsl, HOMEHKIIATypa,
Knaccuuranus, prusndeckue cCBOUCTBA
45 XUMHUYECKHE CBOICTBA PEeNIbHBIX 1 22.12.2023
OJIHOATOMHBIX CIIUPTOB
46 ||CnocoGel nomydyeHus 1 IpUMEHEHUE 1 25.12.2023
OJIHOATOMHBIX CIIUPTOB
47 |/pocteie 3Guphl: HOMEHKIATYPa U U30MEPHS, 1 25.12.2023
0CO0EHHOCTH (PU3MUECKUX U XUMUUECKUX
CBOICTB
48 ||MHOroaTOMHBIE CIIUPTEL: STHICHIIUKOIb U 1 29.12.2023
TTIULEPHH, NX (U3NIECKHe U XUMHUIECKUe
cBoiicTBa




No Tema ypoka KonnuectBo wacoB ‘ Hara DIIEKTPOHHBIE
n/m Bcero|| Kontponbasie || [Ipaktuaeckue || A3YICHAA undposbie
paGOTbI paGOTbI O6paSOBaTeJ'IBHBIC
pecypcbl
49 ||CrnocoOsl oTydeHus 1 IPUMEHEHHE 1 08.01.2024
MHOTOAQTOMHBIX CITHPTOB
50 ||®enon: cTpoeHre MONEKYIbI, U3MUECKIE 1 08.01.2024
cBoiictBa. TOKCHYHOCTH (heHOTIA
‘51 ”XI/IMI/I‘ICCKI/IC CBOHCTBa (heHOTIa H 1 H H “ 12.01.2024 H
‘52 ”CHOc06LI MOTy4YeHNs ¥ IpUMeHeHne (eHoa H 1 H H “ 15.01.2024 H
53 |[[paktuueckas pabota Ne 2. Pemenune 1 15.01.2024
9KCIIEPUMEHTAIBHBIX 3aa4 1o TeMe "CIupTH U
¢denomsr"
‘54 ”CHCTeMaTmaum 1 0000IIEeHHE 3HAHHUHI 110 TeMe H 1 H H H 19.01.2024 H
55 ||Anbaeruzipl 4 KETOHBI: 3JIEKTPOHHOE CTPOECHUE 22.01.2024
KapOOHUIIBHOM TPYIITBI; TOMOJIOTHYECKHE PSIIBL,
obmas popmyia, H30MEpUS 1 HOMEHKIIATypa
56 ||Anbmeruzbl U KeTOHbI: GU3UIECKUE CBOKCTBA,; 1 22.01.2024
pEaKINU IPUCOESTHHCHUS
57 |[Peakuuu OKMCIEHHS M KAYECTBEHHBIE PEAKLMU 1 26.01.2024
aJb/ICTUIOB ¥ KETOHOB
‘58 ”CHOCOGH MOJTyYEHUsI albJCTHIOB U KETOHOB H 1 H H H 29.01.2024 H
59 ||OaHoOCHOBHBIE NpeenbHbIE KApOOHOBBIE 29.01.2024
KHCIIOTBI, 0COOCHHOCTH CTPOCHHS X MOJICKYIT
60 ||H3oMepus 1 HOMEHKIATYpa KApOOHOBBIX KUCIIOT, 1 02.02.2024
rX (PU3UYECKHE CBOHCTBA
61 |[Xumuueckue CBOMCTBA NPENETHHBIX 1 05.02.2024
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT
62 ||OcobenHocTH CBOMCTB MypaBbUHOM KUCIIOTHI. 1 05.02.2024
MHoroo6pasue KapOOHOBBIX KACIOT
63 ||OcobeHHOCTH CBOCTB: HEMPEEIbHBIX U 1 09.02.2024
apOMaTHYECKUX KapOOHOBBIX, TUKAPOOHOBBIX,
THIPOKCUKApOOHOBHIX KUCIOT. [IpencraBurenn
BBICIITNX KapOOHOBBIX KHUCIIOT
‘64 ”l’[oaume 0 MPOU3BOAHBIX KAPOOHOBBIX KHCIIOT H H H H 12.02.2024 H
65 |/CnocobsI nomydyeHus ¥ NpUMEeHEHHE KapOOHOBBIX 12.02.2024
KHCIIOT
66 ||Cnoxuble 3¢pupsl: rOMONOrHYECKUH P, 00IIas 1 16.02.2024
OpMyJIa, H30MepHs 1 HOMEHKJIATypa
pMY. P yp




No Tema ypoka ‘ KonnuectBo wacoB ‘ Hara DIIEKTPOHHBIE
n/m Bcero|| Kontponbasie || [Ipaktuaeckue || A3YICHAA undposbie
paGoThI paGoThI oOpa3oBaTebHbIE
peCypcChI

‘67 ”(Dmnqecxne 1 XUMHYEeCKHe CBOIcTBa 3pupos H 1 H H “ 19.02.2024 H

68 |[Pemienne pacu€THBIX 3a1a4: II0 yPABHEHHUIO 1 19.02.2024
XMMHUYECKON peaKliu, Ha OIpe/eIeHIe
MOJIEKYIAPHON (POpMyIIBI OPraHUIECKOTO
BEIIECTBA

69 ||[IpakTuueckas pabora Ne 3. Pemenue 1 1 23.02.2024
9KCIIEPHMEHTANIBHBIX 3324 110 TEME
"KapOonosbie kuciotel. CinosxHble 3GUpH"

70 ||KupsL: cTpoeHue, pu3HIECKHE U XMMUUECKHE 1 26.02.2024
CBOWCTBA (TUIPOIHU3)

71 ||OcobennocTy CBOMCTB AKUPOB, COAEPHKAIIUX 1 26.02.2024
OCTaTKH HENPeeNIbHbIX )KUPHBIX KACIOT. JKUpEI B
IIPUPOAE

72 ||Mblna KaK cOIM BBICHIUX KAPOOHOBBIX KUCJIOT, MX 1 01.03.2024
Morouiee aefcreue. [lonsaTHe 0 CUHTETHYECKUX
moronmx cpeacrsax (CMC)

73 |[I'eneru4eckas CBA3b YIIEBOJOPOIOB 1 04.03.2024
KHCJIOPOJCOAEPKAILUX OPraHUYECKUX BELECTB

‘74 ”PvaéTLI 10 yPaBHEHHAM XUMHYECKHUX PEaKLUI H 1 H H H 04.03.2024 H

‘75 ”CI/ICTeMaTI/ISaHI/IH 1 00001IeHHe 3HAHHUH 110 TeMe H 1 H H H 11.03.2024 H

76 ||O6mas xapakTepucTuKa yrieBo0B U 11.03.2024
KJIaccu(UKaIys yrieBoaoB (MOHO-, TH- U
MOJICaXapUIbl)

77 ||Monocaxapunsl: Gpu3UYECKUE CBOKCTBA U 1 15.03.2024
HaXO0JI€HHE B IPUPOJIe

78 |[lIpuMeHeHne IIIOKO3bI, €€ 3HAYCHHE B 1 25.03.2024
KU3HEIEATEIIbHOCTH OPraHU3Ma

79 ||[Aucaxapumsl: caxapo3a, MalbTO3a M JaKTO34. 1 25.03.2024
HaxosneHue B IpupoJe U NPUMEHEHUE
CaxapHuI0B

80 |[lommcaxapuabl: CTPOEHHE MAKPOMOJIEKYIL, 1 29.03.2024
¢bI3UIecKre 1 XUMUYECKUE CBOMCTBA,
IIPUMEHEHNE

‘81 ”HOHﬂTI/Ie 00 MCKYCCTBEHHBIX BOJIOKHAX H H H H 01.04.2024 H

82 Pemennie pacueTHbIX 3a7a4 Ha ONpeeIeHUE JOIU 01.04.2024
BBIX0/1a MPOJYKTa PEAKLUH OT TEOPETHYECKU
BO3MO>KHOTO




No Tema ypoka KonnuectBo wacoB ‘ Hara DIIEKTPOHHBIE
n/m Bcero|| Kontponbasie || [Ipaktuaeckue || A3YICHAA undposbie
pa60TbI pa60TbI O6paSOBaTeHBHBIC
peCypcChI

83 ||CucremaTusamus u 0600LMIEHHE 3HAHUI IO 1 05.04.2024
paszeny

84 |[KonrtponrHas paboTa mo Teme 1 1 08.04.2024
"Kucnoponcoaepxalue opraHu4ecKue
coequHeHHs"

85 ||AMHHEL: KIaccH(pUKALKs, CTPOSHHE MOJIEKYI, 1 08.04.2024
oOmiast popmyna, H30MepHsi, HOMCHKIIATypa
(u3nuecKue CBOiCTBa

‘86 ”XI/IMI/I'-ICCKI/IC CBOWCTBA ATM(ATUICCKUX AMUHOB H 1 H H H 12.04.2024 H

87 ||Aumnun: cTpoeHHe aHUIHHA, 0COOEHHOCTH 15.04.2024
XHMHYECKIX CBOMCTB aHUIINHA

88 ||Cnocobbl momydeHus 1 IpUMEHEHHE 1 15.04.2024
annpaTHIECKUX AaMHHOB

89 ||AMMHOKHCIIOTHI: HOMEHKIIATYPA M H30MEPHS, 1 19.04.2024
¢usnueckue cpoiicta. OTaeNbHBIC
MIPEICTABUTENHU 0-aMHHOKHCIIOT

00 |[Xumuueckue cBOKWCTBA AMUHOKHCIIOT, UX 1 22.04.2024
OHMOJIOTHYCCKOE 3HAYCHUE aMHHOKUCIOT. CHHTE3
Y TUAPOJIH3 MIETITHIOB

O] ||benxu Kak MPUPOJIHBIE MOJTMMEPBI; CTPYKTYPbI 1 22.04.2024
0enKoB

‘92 ”XI/IMH‘[QCKHC CBOIiCTBa OEIKOB H 1 H H H 26.04.2024 H

03 ||A3oTcomepxariye reTeponUKIMYECKUe 29.04.2024
coenqrHEeHHs. HyKIIeHHOBBIE KHCIIOTHI: COCTaB,
CTpOCHHUE U OMOJIOTHIECKas pOJb

94 |[[paktuueckas pabota Ne 4. Pemenne 1 1 29.04.2024
9KCIIEPUMEHTAIBHBIX 33]1a4 110 TeMe
" A30oTCoepKanIfe OpraHnIecKue CoeaMHeHNs"

05 ||IpakTuueckas pabora Ne 5. Pemenue 1 1 03.05.2024
9KCIIEPUMEHTAIBHBIX 33]1a4 110 TEME
"PacrioznaBaHue OpraHMYECKUX COSTUHEHUI"

06 ||KonrponbHas pabora 1o Teme "AzoTcoaepkKaniue 1 1 06.05.2024
OpraHUYECKHEe COSTUHEHUS "

97 ||OcHOBHBIE MOHATHS XUMHH 1 06.05.2024
BBICOKOMOJICKYJIIPHBIX COSTUHEHUIH U METOBI UX
CHHTE3a —ITOJIMMEPU3AIHS U TOJTUKOHICHCAIUS

‘98 ”l’[naCTmaccm. YTunuzanus u nepepadoTka H 1 H H H 10.05.2024 H




No Tema ypoka KonnuectBo wacoB ‘ Hara DIIEKTPOHHBIE
n/m Bcero|| Kontponbasie || [Ipaktuaeckue || A3YICHAA undposbie
pa60TBI pa60TBI O6paBOBaTeJ'IBHBIC
peCypcChI
||rmacml<a ||
09 ||9macTomepsl: HATypaIbHbLIA CHHTETUYECKUE 1 13.05.2024
Kayuyku. Pe3una
100 ||Bonokna: HaTypaibHbIE, HCKYCCTBEHHBIE, 1 13.05.2024
CHHTeTH4YecKue. [loarmeps! crenuansHoro
Ha3HAYCHUS
101 ||TIpakruueckas pabota Ne 6. Pemenue 1 1 17.05.2024
SKCHEPUMEHTAIBHBIX 3a/1a4 10 TeMe
"Pacrio3HaBaHMe Mm1acTMacc ¥ BOJIOKOH"
102 ||O6061menne u cucTeMaTU3anKsA U3y4EHHOTO 1 20.05.2024
MaTepuana 1o reme "BrlcokoMoueKysIpHbIe
coeuHeHus"
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 3 6

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOTI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus, 11 knace/ Ily3akos C.A., Mamnauna H.B., [Torikos B.A., AknmonepHoe o61ectBo «M3narenbctBo «IIpocBerieHuey




