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HOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamMma o XuMuu Ha ypoBHE CpEAHEr0 00111ero o0pa3zoBaHus pa3paboTaHa Ha ocHOBE DenepaibHOro 3aKOHA
0T 29.12.2012 No 273-®3 «O6 ob6pazoBanuu B Poccuiickoit enepaiuny, Tpe00BaHMM K pe3yJibTaTaM OCBOCHUS (eepanbHoi
oOpazoBaTebHON TporpaMmbl  cpenHero oo6mero oOpaszoBanusi(@OIl COQO), mnpencraBieHHbix B DenepaibHOM
rocyJapcTBeHHOM oOpasoBatesnbHOM cTanaapte COO, ¢ yuérom KoHueniuu npenogaBanusi yueOHOro npeaMera «XuMus» B
oOpa3oBarenbHbIX opranuzanusx Poccuiickoit denepanuu, peanu3yroUIMX OCHOBHbIE O0Opa3oBaTElbHbIE MPOrpaMMBbI, U
OCHOBHBIX TMoOJIOXkEHHI «CTpaterun pa3BuTusi BocnutaHus B Poccuiickoir ®depepauun Ha nepuoa a0 2025 roxa»
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XUMHUS Ha YpOBHE YIiyOJEHHOTO M3YUYEHUS 3aHMMAeT BaXKHOE MECTO B CUCTEME €CTECTBEHHO-HAy4YHOIro 0Opa3oBaHMs
yuanuxcst 10—-11 knaccos. M3yuenue npenmMera, peainzyeMoe B YCI0BUSAX TUDPEpeHIIMPOBAHHOTO, TPO(UIBHOTO 00 yUeHHUs,
NpuU3BaHO 0OecreyuTh 00111e00pa30BaTENbHYI0 U OOIIEKYIbTYPHYIO MOJATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOAUMYIO JUIs
azanTalyy UX K OBICTPO MEHSIONIMMCS YCIOBHSIM KU3HU B COLUYME, a TAKXKe JIJISl MPOAODKEHHS] 00yUYeHHUs] B OpraHu3alusaX
npodeccuoHaIbHOr0 00pa30BaHusl, B KOTOPBIX XUMUS SBIISIETCS] OJJTHON U3 TPUOPUTETHBIX AUCIUILINH.

B nporpamme mo xumuu HazHadeHHE MpeaMeTa «XUMUsS» IMONIYy4YaeT MOAPOOHYI0 MHTEPIPETAIMI0 B COOTBETCTBUU C
ocHoBonosararomuMu nojgoxkeHussMu I'OC COO o B3auMo00yCIOBIEHHOCTH LIETEH, COAepKaHus, Pe3yJbTaTOB 00yUeHus
U TpeOOBaHMIl K YPOBHIO IMOJTOTOBKH BBITYCKHUKOB. CBHUIETENIHLCTBOM TOMY SBISIFOTCS CIEIYIOUIUE BBITOIHIEMBIC
IPOrpaMMOi MO XUMHUH (PYHKITHU:

e HMH(QOPMAIMOHHO-METOAMYECKAs, peaau3alus KOTOpOW oOecreunBaeT TMOJNYYeHHE TMPEACTABICHHUS O LEeNsX,
colepKaHuM, OOIIell cTpaTerud OOyYeHHMs, BOCIHTAHMS M PA3BUTUS OOYYAIONIUXCS CpPEICTBAMH TPEIMETa,
U3y4aeMoro B paMKax KOHKPETHOT'O MPOQUIIS;

e OPraHM3allMOHHO-IUIAHUPYIOLIAs, KOTOpas IpEeAyCMaTpUBAET OMNpPEIEICHUE: IPUHLUIIOB CTPYKTYpHUPOBAHUS H
MOCJIEIOBATEILHOCTH U3Y4YeHHs] y4eOHOro Marepuaja, KOJIMYECTBEHHBIX M KayeCTBEHHBIX €ro XapaKTEpUCTUK;
NOJXOA0B K (OPMUPOBAHUIO COJIEP)KATEIbHON OCHOBBI KOHTPOJS MU OLIEHKH OOpa3oBaTENbHBIX JOCTHKEHUH
00y4aroUIMXxcs B paMKax UTOTOBOM aTTECTallMK B (pOpME €TMHOTO rOCYyIapCTBEHHOI'O HK3aMEHa 110 XUMUH.

IIporpamma a1 yriyOa€HHOrO U3y4eHUs] XUMUM:



e YCTaHABIMBACT WHBAPHAHTHOE TMPEAMETHOE COJEpX)aHUE, 00S3aTeIbHOE I M3YYCHHS B paMKaX OTACIBHBIX
npoduield, mpeaycMaTpuBaeT pacipeiesieHne U CTPYKTYPUPOBAHUE €ro 1O Kilaccam, OCHOBHBIM COJCPIKATEITHHBIM
JTUHUAM/pa3fienaM Kypca;

e JaéT MpPUMEPHOE paclpeeicHre YIeOHOTO BpeMEHH, PEKOMEHIYEMOTO JUTsl H3yYCHUS OTACIIBHBIX TEM;

e IMpeuIaraeT NPUMEPHYIO NOCIE0BATENBHOCTDh U3YUEHHs yUeOHOr0 MaTepraia ¢ yuéToM JIOTUKH IIOCTPOCHUSI Kypca,
BHYTPHITPEIMETHBIX U MEXKIPEIMETHBIX CBSI3CH;

e Ja8T METOJMYECKYI0O HWHTEPIPETAIMIO IeJied W 3ajlad W3Yy4YCHHs NpeaMeTa Ha YIIIyOJEHHOM YpOBHE C YYETOM
COBPEMCHHBIX TPUOPUTETOB B CHUCTEME CpeIHEro oO0mmero oOpa3oBaHUsA, COJCPKATECIBLHON XapaKTEPUCTHKU
IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS OCHOBHOW 00pa3oBaTeNbHOM MpPOrpaMMbl CPEIHEro OO0IIero oOpa3oBaHUs
(IMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TaK)Ke C YYETOM OCHOBHBIX BHUIOB y4eOHO-TIO3HABATEIBHBIX
JENUCTBUIM 00YyYaroIIerocsi 0 OCBOEHUIO COJIEPKaHUS MPEIMETa.

[To BceM Ha3BaHHBIM TO3UIUSAM B MPOTrpaMMe MO XMMHH IPEIyCMOTpPEHA MPEEMCTBEHHOCTh ¢ OOYYCHHEM XUMHUHU Ha
ypOBHE OCHOBHOro 00I1Iero oOpa3oBaHusA. 3a TNpeleiaMyd YCTaHOBJICHHOM MpOrpaMMOM MO XUMHUU 00s3aTelIbHOU
(MHBapHaHTHOW) COCTABIAIONIEH colepkaHUs ydyeOHOro mnpenMera «XuMHUsS» OCTa€Tcs BO3MOXKHOCTH BbIOOpa €ro
BapUATHUBHOMN COCTABIISIIONIEH, KOTOpasi JOJKHA OMPENENSThCS B COOTBETCTBUMU C HAIPABICHHEM KOHKPETHOTO MpOuis
oOy4eHUsI.

B cootBetrcTBUY ¢ KOHIIENTyalbHbIMU NTookKeHUsIMU PI'OC COO o HazHaYeHUH MPEIMETOB 0a30BOT0 U YIITyOIEHHOTO
ypoBHEH B cucteme auddepeHnpoBaHHOr0 O0y4YeHHsS Ha YPOBHE CpPEIHETro OO0IIero oOpa3oBaHUsS XUMHS Ha YpPOBHE
yriayOiaE€HHOTO U3yYeHUs HAMpaBIEH Ha Pealu3aliio MPEeeMCTBEHHOCTH C MOCJIEIYIONIUM 3TAOM MOJIYYEHUS XUMUYECKOTO
o0pa30oBaHus B paMKaxX M3y4eHHUS CIEIUATbHBIX €CTECTBEHHO-HAYYHBIX U XUMHUYECKUX AUCIIUIUIMH B By3aX U OpraHU3aIMsax
cpenHero npoheccuoHATBHOT0 00pa3oBaHus. B aTol cBs3H N3ydeHHEe MpeaMeTa « XuMHUs OPUESHTHPOBAHO MTPEUMYIIIECTBEHHO
Ha PACIIUPEHUE M YTIIyOJICHHE TEOPETUYECKOW M TPAKTUYECKOW MOATOTOBKH OOYYAIOIIUXCS, BBIOPABIINX OMpPENEIEHHBIHN
npodusib 00y4eHUs, B TOM YHCIIE C MEPCIEKTHUBOM MOCIEIYIONIETO OMYYSHUsS] XUMUYECKOTO 00pa30BaHUs B OpTraHU3AIMIX
npodeccruonansHOTO 00pazoBanus. Hapsay c atum, B cBete TpeboBanuii ®I'OC COO k muaHupyeMbIM pe3yiabTaTaM OCBOCHUS
denepanbHOil 00pa30BaTEIHLHON MPOrPAMMBI CPETHETO OOIIETO 00pa30BaHMS U3YUCHHE TTPEAMETa « XUMHUS OPHUCHTHPOBAHO
TAKKE HA PEIICHWe 3a7a4 BOCHUTAHWS W COLMAJBLHOTO pa3BUTHS OOydJarommxcs, Ha (opMupoBaHme y HUX



OOIIIEUHTEIJIEKTYaJIbHBIX YMEHUN, YMEHUM palMoHalu3aluu y4eOHOro TpyAa M OOOOIMIEHHBIX CIOCOOOB NESITEIHHOCTH,
UMEIOIINX MEXIUCIUILTMHAPHBINA, HAIIPEIMETHBIN XapaKTep.

CocTaBnsomumMu  TpeaMeTa «XUMHUS» Ha ypoBHE YIIyOJNEHHOTO WU3YYEHHS SBISAIOTCA YIayONIEHHBIE KypChl —
«Oprannyeckass xumus» U «OO0mIasi ¥ HeopraHmdeckas Xumusi». [Ipu ompeseneHnn MOIXOJOB K OTOOPY M CTPYKTYpPHOM
OpraHM3alUU COJIEPKAHUS ITUX KypCOB B IIpOrpaMMe IO XUMHUHU 32 OCHOBY NpHUHATHI nojiokeHuss PI'OC COO o paznuuusix
0a30BOr0 U yriIyOJIEHHOTO YPOBHEN M3yUEHHUS TIPEAMETA.

OcHoBy conepxkanus KypcoB «Opraanueckast Xxumusi» u «OO0I1as 1 HeopraHMUecKass XUMUS COCTABIISIET COBOKYITHOCTh
NpPEeIMETHBIX 3HAaHUU W YMEHUWH, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3YYEHHUs MpeAMeTa. JTa CUCTeMa 3HAHUU IMOJydaeT
onpenenéHHOe TEOPETHYECKOE JOMOJHEHHE, TI03BOJISIONIEE OCO3HAHHO OCBOUTH CYHIECTBEHHO OONBIIUK 00BEM
¢akTomornyeckoro Matepuaia. Tak, Ha yriIyOJI€HHOM ypOBHE H3ydeHUs MpeaMeTa obecredeHa BO3MOKHOCTh 3HAUNTEIIBHOTO
yBeNIMYeHHsI 00bEMA 3HAHUI O XUMUYECKHUX DJIEMEHTaX U CBOMCTBAX UX COSIMHCHHI Ha OCHOBE PACIIUPECHHS U YTIyOJICHUS
NPEJICTABIICHUH O CTPOSHHUH BEIECTBA, XUMHUYECKON CBSI3M M 3aKOHOMEPHOCTSX MPOTEKAHHS PEaKIUil, paCCMaTPUBAEMBIX C
TOYKH 3PEHUS] XUMHUYECKON KWHETHUKU W TEPMOAMHAMHKH. V3yueHHe Mepuoandeckoro 3akoHa u llepnoandeckoil cuCTEMBbI
XUMHYECKUX JJIEMEHTOB Oa3upyercs Ha COBPEMEHHBIX KBAaHTOBOMEXAaHHMYECKHX IMPEACTABICHUSIX O CTPOCHUHM aToMma.
XuMHYECKast CBSI3b OOBSICHIETCS C TOUKHU 3PEHUS IHEPreTUUECKUX U3MEHEHUN TTpH €€ 00pa30BaHMUM U pa3pyIIEHUH, a TaAKXKe C
TOUYKH 3pEHUs MEXaHU3MOB €€ oOpaszoBaHus. M3yueHue TUIOB peakiuil AononHseTcs GopMuUpoBaHHEM MpelcTaBIeHUI 00
ANEKTPOXUMHUYECKUX TpoIleccax U 3JEKTPOJIM3€ PacIUlaBOB M PACTBOPOB BEHIECTB. B Kypce opraHuueckoil XUMHUHU TpU
PacCMOTPEHUHN PEAKITMOHHOW CIIOCOOHOCTH COSTMHECHHM YIeIseTcs 0c000e BHUMaHHUE BOIIpOcaM 00 AJIEKTPOHHBIX A (PekTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEaKIIHid.

Oco0oe 3HaueHHEe HMMEEeT TO, YTO Ha COJIEp)KaHHE KypCOB XMMHUM YTIIYOJIEHHOTO YPOBHSI M3Y4YEHUS [JIS KIIACCOB
ornpeaenéHHoro npoduis (TaaBHBIM 00pa3oM Ha UX CTPYKTYpPY U XapakTep JOMOJHEHUH K o0uiel cucrteMe MpeaMeTHBIX
3HAHWI) OKa3bIBAIOT BIUSHUE CMEXKHBIE TpeaMeThl. Tak, Hampumep, B COJEpKaHMHM TpPEeIMeTa i KJIaCCOB XHMHKO-
duznueckoro npodusis 607bII0€ 3HAYCHUE OYAYT UMETh AJIEMEHTHl yueOHOTro MaTtepuania mo oomei xumuu. [Ipu nzyyenun
npeaMeTa B JaHHOM cIIy4yae akIeHT OyleT ceslaH Ha OOIHOCTh METOJI0B MO3HAHUS, OOLTHOCTH 3aKOHOB U TEOPHUIl B XUMUU U
B (pu3MKe: aTOMHO-MOJIEKYJIsIpHast Teopus (MOJCKYJIApHas Teopus B (GU3UKE), 3aKOHBI COXPAHEHUSI MAaCChl U DHEPTUH, 3aKOHBI
TEPMOJAMHAMUKH, JIEKTPOJIN3a, IPEJICTABICHHS O CTPOCHUHU BEIIECTB U APYTOE.



B To ke BpeMs B cojiep:KaHUM NPeMETa ISl KIaCCOB XUMHUKO-OMOJIOTHYECKOTro MPoduiist OONbIINK yAeIbHBIN BeC OyaeT
MMETh OpraHuyeckas Xumus. B 3ToM ciydae mpenocTaBlIeTCsi BO3MOXKHOCTh sl 00Jjiee 0OCTOSITEIBHOTO PacCMOTPEHUS
XUMUYECKOW OpraHu3aliy KJIETKU Kak OMOJIOTUYECKOM CUCTEMBI, B COCTaB KOTOPOU BXOJST, K IPUMEPY, TAKHE CTPYKTYpPHbIE
KOMITOHEHTBI, KaK JIUMUJIbI, OCJIKHU, YIJI€BOIbl, HYKIIECMHOBBIE KUCIOTH U Apyrue. [Ipu 3ToM 3HaHMS O COCTaBE M CBOMCTBAx
MPEJICTABUTENICH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB CIIY’KAaT OCHOBOM MJIsI M3Y4YEHHUs CYIIHOCTH THPOLIECCOB
dboToCcHHTE3a, TBIXaHUS, TUIEBAPECHUSL.

B mnane ¢gopmupoBaHUsS OCHOB HAy4YHOT'O MHUPOBO33PEHHUs, OCBOCHHS OOIIEHAYYHBIX METOJOB IMO3HAHUS U OIbITA
MPAKTUYECKOTO MPUMEHEHUS] HAay4YHBIX 3HAHUW H3y4deHUE MpeaMeTa «XHUMUs» Ha YriyOJE¢HHOM YpPOBHE OCHOBAaHO Ha
MEXIIPEMETHBIX CBSI3AX C YUYEOHBIMHU MpEIMETaMU, BXOASIIMMHU B COCTaB MPEIMETHBIX obyiacTeil «EcTeCcTBeHHO-HAyUHbIe
npeaMeThly, «MaTeMatrka u uHPopMaTiKa» U «PyCCKUil S3bIK U JIUTEPATYPay.

[Tpu u3yuenun y4eOHOTo mpeaMera « XUMUs» Ha YIIyOJEHHOM ypOBHE TaKXe, KaKk Ha YPOBHE OCHOBHOTO U CPEIHETO
obmrero oOpazoBaHus (Ha 0a30BOM YpPOBHE), 3a/71a4€il MEPBOCTETICHHON 3HAYMMOCTH SBJIseTCS (POPMUPOBAHNE OCHOB HAYKHU
XUMHUU KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKON JEATebHOCTU YeJIOBeKa W OJHOTO M3 KOMIIOHEHTOB
MUPOBOM KyJIbTypbl. Pelienue 3Toit 3a1aun Ha yriryOJIEHHOM YPOBHE U3YUYEHHS MPEIMETa MPE/IoiaraeT pealn3auio TaKux
1ejie, Kak:

e (opmupoBaHue NpeaCTaBICHUN: O MaTepUaIbHOM €IWHCTBE MHpPA, 3aKOHOMEPHOCTSIX U TMO3HABAEMOCTH SIBIICHUM
IPUPOJIBI, O MECTE XMMHUU B CUCTEME €CTECTBEHHBIX HAYK U €€ BeAyIIeH poiau B 00ECTICYeHUH YCTOMUUBOTO PA3BUTHS
YeJIOBEYECTBA: B PEIICHUH MPOOJIEM HKOJOTUYECKOM, HPHEPreTHYecKO M MHINEeBOW O€30MacHOCTH, B Pa3BUTUHU
MEIUIIMHBI, CO3JaHMM HOBBIX MATE€pPUAJIOB, HOBBIX HCTOYHUKOB DHEPrUM, B OOECIEUEHUU PAIMOHAIBLHOTO
MIPUPOAOIIONH30BaHUSA, B (DOPMUPOBAHUM MHUPOBO33PEHUS U OOIICH KyJNbTYpPhl YETOBEKAa, a TAKXKE JKOJIOTHMUECKHU
000CHOBaHHOTO OTHOIICHHSI K CBOEMY 37I0POBBIO U MIPUPOTHON CpeIE;

e OCBOCHHE CHCTEMBI 3HAHUH, JICKAIIUX B OCHOBE XMMHUUYECKON COCTABIISIONIEH €CTECTBEHHO-HAYYHOU KapTUHBI MUpa:
dbyHIaMEeHTaTbHBIX TIOHITHH, 3aKOHOB U TEOPUN XMMHUU, COBPEMEHHBIX IMPEJCTABICHUN O CTPOSHUHU BEIIECTBA Ha
Pa3HbIX YPOBHSAX — aTOMHOM, MOHHO-MOJICKYJISIPHOM, HaJMOJICKYJISIPHOM, O TEPMOAMHAMUYECKUX U KUHETUUYECKUX
3aKOHOMEPHOCTSAX IPOTEKAaHHUS XUMHUYECKMX PEAKIHM, O XHUMHUYECKOM PAaBHOBECHM, PACTBOPAX M JHUCIEPCHBIX
cucreMax, 00 00X HAYYHBIX NPUHIIUIIAX XUMUYECKOTO IPOU3BOJICTBRA;



dbopMupoBaHue y 00ydaronuxcsi 0CO3HAHHOTO MOHUMAaHUsI BOCTPEOOBAHHOCTH CUCTEMHBIX XUMHYECKUX 3HAHUN IS
OOBSICHEHUS KIIIOUEBBIX HJIEM W MPOOJEM COBPEMEHHON XUMUM, JJIsi OOBSICHEHUS U MPOTHO3UPOBAHUS SIBIICHUM,
HMEIOIIUX E€CTECTBEHHO-HAYUHYIO TPUPOJY; TPAMOTHOTO pEIICHUST MpoOJieM, CBA3AHHBIX C XUMHEH,
MPOTHO3UPOBAHUS, aHAIM3a M OIECHKU C TO3UIMH HKOJOTMYECKON OE€30MacHOCTH TOCHEICTBUI OBITOBOM U
MPOU3BOJICTBEHHON JEATEIbHOCTA YEJIIOBEKA, CBA3AHHOW C XMMHUYECKUM IIPOU3BOJCTBOM, HCIIOJIB30BAHUEM U
nepepaboTKOM BEIECTB;

yrayOJIeHHe TPEJCTaBICHUNH O HAayYHBIX METOJaxX IO3HAaHMs, HEOOXOJMMBIX [JIi TPUOOpEeTeHUs] YMEHHU
OPUEHTHPOBATLCS B MHPE BEIIECTB W OOBSICHEHMS] XMMHYECKUX SIBJICHHM, HMEIOIIUX MECTO B TMPHUPOJE, B
MPAKTUYECKOM JIEATEIIbHOCTH U NMMOBCEIHEBHOW KU3HMU.

B nnane peanuzanuu nepBoouepeHbIX BOCIUTATENbHBIX U PA3BUBAIOIIUX (PYHKIIUN LEIOCTHOM CUCTEMBI CPEHEr0 OOIIEro
o0pa30BaHUs NIPU U3yUEHUH NpeaAMeTa « XUMUs» Ha YIIIyOJEHHOM ypOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TAKUE LIEIH

U 3aJ1a4M, KaK:

BOCIIUTaHHE YOCXKJIEHHOCTU B MO3HABAEMOCTH SIBIICHUI TPHUPOJIBI, YBAXEHUS K MPOIECCY TBOpUYECTBA B 00JIACTH
TEOPETUYECKUX M TPUKIAJHBIX MCCIEJOBAaHUN B XUMUHU, (HOPMHUPOBAHHE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

pa3BUTHE MOTHBAIMU K OOYYEHHMIO M IMO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJII0 M CAMOBOCIUTAHHUIO Ha OCHOBE
YCBOCHHMSI O0IIEUETTIOBEYECKUX [IEHHOCTEH;

pa3BUTHE TI03HABATEIIBHBIX MHTEPECOB, HWHTEIJICKTYaIbHBIX M TBOPYECKUX CIOCOOHOCTEH O0OydYarommxcs,
(dbopMHUpOBaHUE Y HUX CO3HATEIIBHOT'O OTHOIIEHUS K CAMOOOPa30BaHUIO M HEMTPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO
YCIICIIHON MPOPECCUOHATBHON U OOIIECTBEHHOM AESITEIbHOCTH, OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U
NOTPeOHOCTH B 310pPOBOM 00pa3e KU3HU;

dbopMupOoBaHNE YMEHHI W HABBIKOB Pa3yMHOTO MPHUPOOMOIL30BAHUS, Pa3BUTHE HKOJIOTHYECKOW KYIbTYPHI,
MPUOOPETEHHE OIbITa OOIIECTBEHHO-TIOJIE3HON IKOJIOTHIECKON IeITeTEHOCTH.

OO01iee 4nCcI0 YacoB, MPEIYCMOTPEHHBIX U1 M3YUYCHHS] XMMHH Ha YriIyOJIeHHOM YPOBHE CpeHEro o0miero oOpa3oBaHus,
coctaBisier 204 yacoB: B 10 knacce — 102 yaca (3 vaca B Henento), B 11 knacce — 102 vaca (3 yaca B He/Ielo).



COIEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTuyeckne 0OCHOBbI OPraHUYECKOM XUMMH.

[Ipeamer u 3HaUEHUE OPraHUUYECKON XUMHH, TIPEACTABICHNE O MHOTO00pa3ul OPraHUYECKUX COSTUHECHUM.

DNEeKTPOHHOE CTPOCHHME aTOMa YIJIepoja: OCHOBHOE M BO30YXAEHHOE COCTOsIHUS. BaseHTHbIE BO3MOXHOCTH aToMa
yriaepojia. XHUMHUYECKas CBS3b B OPraHUYECKHX COCAMHEHUsAX. Tumbl THOpUIM3AIMU aTOMHBIX OpOuTaneil yriepoja.
Mexanu3mbl 00pa30BaHUsI KOBAJICHTHOW CBsi3M (OOMEHHBIM M JOHOPHO-aKUENTOPHBIN). THUMBI MepeKpbIBaHUS aTOMHBIX
opOutanei, o- U m-cBsi3u. OauHapHas, ABOWHAs M TpoiHas CBsA3b. CrOCcOOBI pa3phiBa CBS3EH B MOJIEKYJIaX OPraHUYECKUX
BeniecTB. [loHsTe 0 CBOOOJHOM pajukane, Hykieodue u 3yekTpodue.

Teopust cTpoeHUs1 OpraHMvecKuX coequHeHnii A.M. ByTiepoBa u COBpeMEHHBIE MPEACTABICHUS O CTPYKTYPE MOJICKYI.
3HaueHne TEOPUU CTPOCHUS OPraHNYECKUX coeAMHEHU. MoeKysipHble U CTPYKTYpHBIE (popmynbl. CTpYKTYypHBIE (POPMYITBI
Pa3IMYHBIX BUAOB: pa3BEPHYTAsl, COKpalll€HHAas1, CKeleTHas. M3omepus. Buapsl uzoMmepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.
OnexTpoHHbIe AG(HEKTH B MOJIEKYJIaX OPraHUYECKUX COSTUHEHUHN (MHAYKTUBHBIN U ME30MEPHBIN 3P (HEKThI).

[IpencraBnenne o kiaccupUKAIMK OpraHUYecKux BemlecTB. [loHsATHE O (QYHKIMOHAIBHOW rpymme. ['omosorus.
I'omonornueckue psanbl. Cucremarnueckas HomeHkiarypa oprannueckux coeauHeHuit (IUPAC) u TpuBuanbHble Ha3BaHUs
OTJAEJBHBIX IPEACTABUTEIICH.

Oco0eHHOCTH U KTaccu(pUKAIMS OpraHUIECKUX peakinii. OKUCIUTEbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU B OPraHUYECKOM
XUMHUHU.

OKCTHepUMEHTAJIbHBIE METOAbl M3YyUYEHUs BEUIECTB M WX NPEBPAIICHUN: O3HAKOMJIEHHE C O0pa3llaMd OpTaHUYeCKUX
BEILIECTB M MaTepHallaMl Ha MX OCHOBE, ONBITHI MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MPU HArpeBaHuM (IJIaBJICHUE,
oOyTrIuBaHNUE U TOPEHNE), KOHCTPYUPOBAHKUE MOJIETICH MOJIEKYJT OPTaHUYECKUX BEIECTB.

YrieBogopoasbl.



Ankanbl. ['oMojoruueckuit psi aikaHoB, oOm@as ¢opMmyiaa, HOMEHKIATypa M HU30MEpUs. OJIEKTPOHHOE W
IPOCTPAHCTBEHHOE CTPOCHHME MOJEKYJ aJKaHOB, SP>-rMOPUAU3ALMs aTOMHBIX OpOUTanell yriepoaa, -cBasb. Du3nuecKue
CBOMCTBA aJIKAHOB.

XHUMHUYECKHNE CBOWCTBA aJKAHOB: PEAKIIMU 3aMELICHUS, U30MEPU3ALNU, NETUAPUPOBAHUSA, LUKIU3ALUM, MHUPOJIN3A,
KpEeKUHTa, ropenus. [IpeacraBienne o MEXaHU3ME peaklvil paguKaabHOTO 3aMEIICHHUS.

Haxosxnenue B npupoae. CriocoObl MOTyUYeHUsI M TPUMEHEHHUE aJIKaHOB.

Huxnoankanel. O6mas Gpopmyrna, HOMEHKIaTypa U uzoMepus. OCOOEHHOCTH CTPOCHUS M XUMUUYECKUX CBOWCTB MajlbIX
(TMKIIOTIpOIIaH, MUKIO0YTaH) U OOBIYHBIX (IIUKJIONIEHTAH, [IUKIOTeKCaH) HUKI0AIKaHOB. CrioCOObI MOTyYeHUs M IPUMEHEHUE
IIUKJI0AJIKAHOB.

Ankensl. 'oMonoruueckuii psij aikeHOB, 00111ast popmysia, HOMEHKIIATypa. DIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI aJKEHOB, Sp>-rMOpHUAN3aLs aTOMHBIX OpOuTaneil yrieposa, o- U n-csazu. CTpyKTypHas U reomeTpuueckas (1uc-
TpaHc-) u3oMepusi. OU3NYECKUEe CBOWMCTBA AJKECHOB. XHMMHUYECKHE CBOWCTBA: PEAKIMUM MPUCOCIUHEHMS, 3aMEUIECHUs] B O-
MOJIOKEHUE TIPU JIBOMHOM CBsi3M, mojumepuzauuu v okucieHus. [IpaBuno MapkoBHukoBa. KauecTBEHHBIE peaklMu Ha
JBOMHYIO CBsI3b. CIIOCOOBI MOTYyUYCHHS U TPUMCHEHHE aJIKEHOB.

Ankanuensl. Krnaccudukamus ankagaueHoB (COmpsDKEHHBIE, HW30JUPOBAHHBIC, KyMmyauposaunvie). (OcoOCHHOCTH
AJIEKTPOHHOTO CTPOCHUA U XUMHUYECKHX CBOMCTB CONPSDKEHHBIX OUEHOB, 1,2- u 1,4-mpucoeaumnenue. Ilonummepuzanus
conpsKEHHBIX TUEeHOB. CIIOCcOOBI MOTyUYeHHS U TPUMEHECHHE aJIKaIUEHOB.

Ankunabl. ['oMonormyeckwii psj aidkuHOB, oOmas ¢opmyia, HOMEHKJIaTypa W H30MEpHS. OJIEKTPOHHOE |
IIPOCTPAHCTBEHHOE CTPOSHUE MOJICKYJI aJKHHOB, Sp-THOPUAM3AIMSA aTOMHBIX opOuTaneit yriepona. dusnyeckue CBOMCTBA
ATKUHOB. XMMHUYECKHUE CBOMCTBA: PEAKUMH MPUCOCIUHEHUS, JAUMEpU3ALMM U TpUMEpU3alMHU, OKUCIeHUA. KuciorHbie
CBOICTBA aJIKWHOB, UMEIOIINX KOHIIEBYIO TPOHHYIO CBsI3b. KauecTBeHHBIC peakiiny Ha TPOHHYIO CBsI3b. CTIOCOOBI MOTyUYEHUS
Y IPUMEHEHUE AJIKWHOB.

ApomaTH4ecKue yriIeBOJIOPOabI (apeHbl). 'oMoIornyeckuii psii apeHoB, oomas ¢popMyina, HOMEHKIATypa U H30MEpHSI.
DIEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYNbl OcH301a. Pu3nuecknue CBONMCTBA apeHOB. XMMHUYECKHE CBONCTBA
OcH307]a W €ro TOMOJIOTOB: pPCaKIIMU 3aMCIICHHS B OCH30JBbHOM KOJBIIE M YIVICBOJOPOJHOM paauKale, pPEaKInuH
MPUCOCANHEHNS, OKHCIEHHE TOMOJIoroB OeH3ona. IlpeacraBieHue o0 OpHEHTHPYIOIIEM JEHCTBUM 3aMECTHUTEIICH B



OEH30JIbBHOM KOJIbLIE Ha MPUMEPE AIKWIIBHBIX PAJUKAIIOB, KAPOOKCUIBHON, THAPOKCUIIBHOM, aMUHO- M HUTPOTPYIIIbI, aTOMOB
rajioreHoB. OCOOEHHOCTH XMMHUYECKUX CBOMCTB ctupoia. [lomumepuszanus ctupona. CrnocoObl MOAyYeHUs U NPUMEHEHUE
apOMaTUYECKUX YTIE€BOJOPOIOB.

[Ipuponnsiii ra3. [lomytHeie HedTauble ra3sl. Hedth um e€ mpoucxoxnenue. KaMeHHbIH yroiab W NPOAYKTBI €TO0
nepepadoTku. CriocoOsl nepepadoTKu He(YTH: IEPETOHKA, KPEKUHT (TEPMUUYECKHM, KaTaTUTHUECKUH ), pUPOPMHUHT, TUPOIIU3.
[IpoaykTel nepepabOTKH HEPTH, UX TPUMEHEHUE B TPOMBIIINIECHHOCTH U B OBITY.

['eneTnueckas CBSA3b MEX]Yy pa3IMUYHBIMU KJIACCaMU YTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOCHUE TaJOre€HIPOU3BOIHBIX YIJIEBOJIOPOJOB. Peakinu 3amenieHusl rajloreHa Ha TUAPOKCOTrpynimy,
HUTPOTPYNIy, HMAHOTPYIIY, aMUHOrpynmy. J[eficTBre Ha rajloreHnpon3BOHBIE BOJHOTO U CIIUPTOBOTO pacTBOpa MIEIOYH.
B3aumoneiicTBre JUragoreHaakaHoB ¢ MarHueM U HUHKOM. [loHaTHe 0 MeTammoopraHu4eckux coeluHeHusX. Mcnonp3oBanue
raJIOreHIPON3BOIHBIX YTIIEBOJAOPOJIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPraHUYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METO/Ibl U3yUEHHUS BEUIECTB U UX MPEBPAILEHUN: U3ydYeHHE (PU3UUECKIX CBOMCTB YyTi€BOJAOPOIOB
(pacTBOPUMOCTD), KAQU€CTBEHHBIX PEAKIMU YTIJIEBOJOPOJOB PA3NIMUHBIX KiIaccoB (oOecuBeyMBaHWE OPOMHOW WM HOAHOU
BOJIbI, pacTBOpa Ie€pMaHraHaTa KaJiMs, B3aMMOJCICTBHE aleTWIEHAa C aMMHAauHbIM pacTBopoM okcupaa cepedpa(l)),
Ka4eCTBEHHOE OOHApYXEHUE yriepo/ia U BOJOPOAa B OpraHMUECKUX BELIECTBAX, IOJIy4eHHUE 3TUIICHA U U3YUYEHHUE €r0 CBOWCTB,
o3HakomJieHHe ¢ KosekuusamMu «Hed1e» n «Yromasy, ¢ 00pazaMu miacTMacc, KaydykoB M PE3UHBI, MOJEIMPOBAHUE MOJIEKYJI
YIJI€BOAOPOIOB U TAJIOT€HIIPOU3BOHBIX YTIIEBOJOPOJIOB.

Kucnopoaconepxaiue opranniecKkue coeiuHeHHs.

IIpenensHble ogHOATOMHBIE CUPTHL. CTpOEHHE MOJIEKYH (Ha NMpUMEpEe METAHOJIA U 3TaHOoJA). [ OMOJOrHYecKuid psin,
obmiast popMyia, H3oMepUs, HOMEHKJIaTypa 1 Kiaccupukanus. Pu3ndeckre CBOWCTBA MpeIeIbHbIX OJHOATOMHBIX CIIUPTOB.
BonoponHbie cBA3U MEXAy MOJEKYIAMH CIUPTOB. XMMHYECKUE CBOMCTBA: PEAKIIMK 3aMEILEHUs, JeruipaTalui, OKUCICHHUS,
B3aMMOJIEHCTBUE C OPraHMYECKUMU M HEOpraHMYEeCKMMHU KucioTamMu. KadecTBeHHas peakuus Ha OJHOATOMHBIE CIHMPTHI.
JleiicTBHE ATaHONA U METaHOJa Ha OpraHu3M uesoBeka. CrocoObl MOTyUYeHHs U IPUMEHEHNUE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢gupsl, HOMEHKIaTYpa U u3omepus. OcCoOOeHHOCTH PU3NYECKUX U XUMHUECKUX CBOUCTB.

MHoOroaToMHbI€ CIIUPTHI — 3TUJIEHIJIMKOIb U raulepuH. Ousndeckne 1 XMMUYECKUE CBOWCTBA: pEaKLMUU 3aMELICHUS,
B3aUMOJIEUCTBUE C OPraHWYECKUMH W HEOPraHWYECKHMH KHCIOTaMH, KaYeCTBEHHAs pPEaKlMs Ha MHOIOATOMHBIE CIHMPTHI.



[IpencraBneHne o MexaHU3ME peakiuii HyKJIeoUILHOTO 3aMelieHus. JleiicTBue Ha opranus3m yenoBeka. CriocoObl MOTyUeHUs
Y IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enoun. CTpoeHue MOJIEKYJIbI, B3aUMHOE BIUSHUE THIPOKCOTPYIIbI U O€H30IbHOTO s1pa. Duznueckue cBoiicTBa (peHoa.
OcobeHHOCTH XUMUYEeCKUX CBOMCTB (peHosa. KauecTBeHHbIe peakiuu Ha ¢peHon. TokcuuHocTh Gpenona. CriocoObl MOTydeHus
u nipuMeHenue ¢penona. GenondpopmanbiaeruaHas cMoa.

KapOoHusnbHbIe COeTMHEHUS — aTbACTHIBI U KETOHBI. JJIEKTPOHHOE CTPOCHHUE KapOOHWIBHOM rpynimsl. ['omonorudeckue
PSAZIBI AJIBJIETUIOB U KETOHOB, oOmast popMyia, usomepusi 1 HomeHkiarypa. dusnyeckue CBONCTBA allbJIETUI0B U KETOHOB.
XHUMHUYECKHE CBOMCTBA aJIbJAETUI0B U KETOHOB: PEaKIUU NpucoequHeHus1. OKUCICHUE aJbJeTHU/I0B, KAYECTBEHHBIEC PEAKIIUU
Ha ajbAeruabl. CriocoObl MOyYeHUs U IPUMEHEHUE aIbJETUI0B U KETOHOB.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS MOJIEKYJ KapOOHOBBIX KUCIOT. 3omepust
U HOMeHKJaTypa. dPU3ndecKkre CBOMCTBA OJHOOCHOBHBIX MPEIEIbHBIX KApOOHOBBIX KHUCIJIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XUMHUUYECKHE CBOMCTBA: KHCJIOTHBIE CBOWMCTBA, peakius ATepUHUKAIUU, PEAKIUU C
y4acTHEM YTII€BOJOPOIHOTO paaukana. OcOOEHHOCTH CBOMCTB MypaBbUHON KUCIIOTHI. [IOHSITHE O MPOU3BOIHBIX KAPOOHOBBIX
KHCJIOT — CIIOKHBIX 3upax. MHoroodpasue kapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HENPEAEIbHBIX U APOMATHUECKUX
KapOOHOBBIX KUCIIOT, TUKApPOOHOBBIX KUCIOT, THIPOKCUKAPOOHOBBIX KUCTOT. [IpencTaBurenu BoICIINX KapOOHOBBIX KUCIOT:
CTeapuHOBas, MAJIbMUTHUHOBAS, OJEUHOBAS, JUHONEBAs, JUHONIeH08as KUCIOTHL. CrnocoObl MOMy4YeHUs W TpPUMEHEHHE
KapOOHOBBIX KUCIIOT.

Crnosxnbie 3¢upbl. ['oMonoruueckuit psan, odmast hopmymna, u3oMepuss 1 HOMEHKIaTypa. DU3NUEeCKue U XUMHYECKUE
CBOMCTBA: THAPOJIN3 B KUCIIOW U IIEIIOYHOU Cpelie.

XKupsl. Ctpoenue, puznueckrue 1 XUMHUYECKHE CBOMCTBA dKUPOB: TUAPOIN3 B KUCION U MIeT0uHOM cpene. OcobeHHOoCTH
CBOWCTB KHPOB, COAEPKAIIUX OCTATKU HENPEIEIIbHBIX JKUPHBIX KUCIIOT. JKHUpBI B IpUPOAE.

MpbL14 KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6miast xapakrepucThka yrieBojoB. Kmaccudukamus yrieBonoB (MOHO-, U- W TOJHMCaxapuabl). MoOHOCaXapusl:
TIII0K03a, (pyKTO3a, rajakro3a, pudo3a, ae3okcuprbosa. dusnueckre CBOWCTBA M HaxoXJeHuEe B mpupoiae. DoTocuHTes.
XHUMHYECKHE CBOMCTBA TIIIOKO3bI: PEAKIIMU C YYaCTUEM CHUPTOBBIX M aIbIAETMAHOW T'PYMI, COUPTOBOEC W MOJOYHOKHUCIIOE
Opoxxenue. [IpuMeHeHne TIIOKO3bI, €€ 3HaUCHUE B KU3HENEATCILHOCTH Opranm3Mma. Jlucaxapuapl: caxaposa, MalbTo3a U



nakTo3a. BoccTaHaBnuBaromue U HEBOCCTAHABIMBAIOIIME Aucaxapuabl. [ uaponus aucaxapuaoB. HaxoxaeHue B npupojae u
npuMmeHenne. [lomucaxapuapl: Kpaxmall, TIUKOTeH MU ueuioio3a. CTpoeHHe MAaKpOMOJEKYJ Kpaxmania, IJIMKOreHa H
LeJu1ros1o3el. PU3NUECKUEe CBOMCTBA Kpaxmasia U LEJUIIOIO3bl. XMMHUYECKUE CBOMCTBA Kpaxmasa: TUAPOJINU3, KaueCTBEHHAs
peakiusi ¢ HoJOM. XHUMHUYECKHE CBOMCTBA NEJUIIOJIO3bl: TUIPOJIN3, MoJydeHue 3PUPOB MeUT0yo3bl. [loHsiTHE 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

DKCNEPUMEHTAIBHBIE METOJIbl U3YyUYE€HUSI BEIIECTB M MX MPEBPAIICHUN: paCTBOPUMOCTh PAa3IUYHBIX CIIHUPTOB B BOJE,
B3aMMO/JICIICTBUE ATAHOJA C HATPUEM, OKHUCJIECHHE ITHUJIOBOTO CHUPTA B AJIbJACTHJ Ha PacKajl€HHOW MEIHOM MPOBOJIOKE,
OKHCJIEHHE ATUJIIOBOTO CIIUPTA JUXPOMATOM Kayiusl (BO3MOKHO UCITOJIb30BAHHUE BUICOMATEPHAIIOB), KAU€CTBEHHBIC PEAKIIUU HA
anpaerunbl (¢ rugpokcugom auammuacepeopa(l) u ruapokcunom meau(ll)), peaknus riounepuna ¢ rugpokcugom meau(Il),
XUMHUYECKHE CBOWCTBA pPacTBOpa YKCYCHOW KHCJIOTHI, B3aMMOJIEWCTBUE pacTBOpa TIUIIOKO3bl ¢ rujpokcunom meau(ll),
B3aUMOJICHCTBHE Kpaxmaja C MOJIOM, PEIICHUE AKCIEPUMEHTAIBHBIX 3a7a4 1o TeMaMm «CrupThl ¥ GeHomb, «KapOoHOBBIE
KUCIIOTHI. CI0XKHBIC d(DUPBI».

A3oTcoaep:kalye OpraHudeckne coeMHeHnsl.

AMUHBI — OpraHuyeckue MNpou3BOJHbIE aMMmuaka. Kiaccudukamuss amMuHOB: anu(aTHUYeCKHE U apOMaTHYECKUE;
NepBUYHbIC, BTOPUYHBbIE U TpeTuuHble. CTpoeHHe MOJIeKyJ, oOmias gopmyina, U30MepHs, HOMEHKIaTypa U (u3ndyeckue
cBoiicTBa. XHMMHYECKOE CBOICTBa anudaTHUeCKMX AaMUHOB: OCHOBHBIE CBOWCTBA, aJKUJIUPOBAaHUE, B3aMMOJEHCTBUE
NEPBUYHBIX AMUHOB C a30TUCTOU KUCIOTOU. CONM aIKUIIaMMOHHUS.

AHWIMH — OpPEICTaBUTENb aMUHOB apoMaTudeckoro psaa. CtpoeHue aHuiauHa. B3auMHOE BIMSIHUE TPYIT aTOMOB B
MoJiekyse aHmiHa. OcOOEHHOCTH XUMHYECKUX CBOWCTB aHuiauHa. KauecTBeHHbIe peakiuu Ha aHuiIuH. CriocoObl MOTy4YeHus
U IpUuMeHeHue anudarnyeckux aMuHoB. [lomydyeHne anunuHa U3 HUTPOOEH307a.

Amvunokucnotel. Homenknatypa u wuzomepusa. OTAenbHbIE NPEACTABUTEIN O-aMUHOKHUCIOT: TJULWH, aJlaHWH.
duznyeckre CBOMCTBA aMUHOKUCIOT. XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT Kak aM(OTEPHBIX OPraHMYECKUX COCIUHEHUH,
peakius MOJTUKOHICHCAINH, 00pa3oBaHUe MENTHIHON CBs3H. buomornueckoe 3HaueHre aMUHOKUCTOT. CUHTE3 U TUIIPOIIU3
MEeNTUAOB.

benku xak npupoaHbie noiumepsl. [lepBuuHas, BTOpUYHAsA U TpeTUYHAsI CTPYKTypa OelKoB. XUMHUYECKHE CBOICTBA
OEJIKOB: TUPOIN3, JCHATYpaIisl, KAUeCTBEHHBIE PEAKITUU Ha OCIIKH.



DKCIepUMEHTAIIbHBIE METOAbl U3YUYEHUS BEILECTB U UX MPEBPAILICHUI: paCTBOPEHUE OCIIKOB B BOJIE, IEHATYpaIis OCIKOB
MpU HArpeBaHUM, LBETHBIC PEAKIMU Ha OENKH, pPEIICHUE SKCIEPUMEHTAJIbHBIX 3a7ad4 MO TeMaM «A30TcojepKaliue
OpraHuYeCKUE COETUHEHUA» U «Pacrio3HaBaHHE OPraHMYECKUX COCIUHEHUI.

BbicokomoJieKkyJIsIpHbIE COeIUHEHUS.

OCHOBHBIE MOHSTUSI XUMHUHU BBICOKOMOJICKYJISIDHBIX COCIMHEHUW: MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD
MOJTUMEPH3aLINKU, CPEOHAS MOJEKYJsapHas Macca. OCHOBHBIE METOJIbl CHUHTE3a BBICOKOMOJIEKYIISIPHBIX COCIMHEHUN —
MOJIMMEPU3ALINS U MOJTUKOHIECHCAIUA.

[Tonmumepubie  matepuanbl. [lnactmacchl  (MOJMATUIICH, TOJMIPONWICH, TOJUBUHUIXJIOPUI,  MOJUCTUPOI,
MOJIMMETHUIIMETAKPUJIAT, MTOJTUKApOOHATHI, MOJUATUIIeHTepedTanart). Y Tuausaius u nepepadoTka riacTUKa.

DnacToMephl: HATypaJIbHBIM KaydyK, CUHTETHUYECKHUE Kaydyku (OyTaJHEHOBBIM, XJIOPOMPEHOBBIM, H30MPEHOBBLIN) U
CWJIMKOHBI. Pe3uHa.

Bonokna: HatypanpHbIE (XJIOTMOK, IIEPCTh, MIENTK), UCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETUYECKHUE
(KampoH U J1aBcaH).

[lonumepsl crenuanbHOTO Ha3HaueHWsT (TedyIoH, KeBJap, OJJIEKTPONPOBOASIIME IOJUMEpHI, OuopasiaracMble
MIOJIUMEPHI ).

OKCHepUMEHTAIbHBIE METOAbl M3YYEeHMsI BEIIECTB M WX IMPEBpAIICHHI: 03HAKOMJIEHHE C 00pasliamMu MPUPOIAHBIX U
UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYyKOB, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMe «Pacno3HaBaHue IiacTMace
Y BOJIOKOH.

Pacuérurnle 3amaun.

Haxoxxnenue MonexynsapHoil OpMyIIbl OpraHUYECKOTO COSIUHEHUS 110 MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €TI0
COCTaB, HAXOXJACHUE MOJCKYJISIPHON (POPMYIIBI OPTaHUYECKOTO0 COCMMHEHHS M0 Macce (00BEMY) MPOAYKTOB CrOpaHuUs, IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB pEaKIUU W/WIM HMCXOJIHBIX BEIIECTB, YCTAaHOBJICHHE CTPYKTYpHOU
(GbopMyIIBI OPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHX CBOWCTB WM CIIOCOOOB TMOJYYEHHS, ONPEACIICHUE 0NN
BBIXOJA ITPOAYKTA PEAKLINHU OT TEOPETUYECKH BO3MOKHOTO.

MeXnpeaMeTHbIE CBA3U.



Peanusanusa MeXNpeIMETHBIX CBA3EH NPU HM3YYCHUM OpraHuyecko xumuu B 10 Kimacce OCyHIECTBISETCS Yepes
UCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAyYHbIX MOHATUN, TaK W MOHSATHH, NPUHATBIX B OTAEJIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmuMe ecTecTBEHHO-HAyYHbIE MOHSTHS: SBJIEHWE, HAy4YHbI (akT, TUIOTe3a, TEOpHs, 3aKOH, AaHaJu3, CHUHTE3,
KJaccuukanys, HaOIoAeHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJIEIMPOBAHHUE.

®duznka: MaTepusi, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEJIO, 00BEM,
arperaTHOe COCTOSIHHE BeIleCTBa, (PU3NYECKHUE BEIMYMHBI, €IMHULIBI U3MEPEHHUS, CKOPOCTb, SHEPTHUSI, Macca.

buonorusa: kierka, oOpraHumsM, 3KocucTema, Ouocgepa, MeTabOIU3M, HACIEICTBEHHOCTb, aBTOTPO(PHBIA U
reTepoTpodHbI THUI NUTaHUS, OpokeHHE, (POTOCHUHTE3, IbIXaHWE, OCJIKH, YTJIEBOJbI, >KUPBI, HYKJIECMHOBBIE KHUCIOTHI,
(bepMeHTHI.

['eorpa¢usi: nose3Hple HCKOMAEMBbIE, TOIIIIUBO.

TexHonorus: NUIIEBbIE IPOAYKTHI, OCHOBBI PALlMOHAJIIBHOTO ITMTAHK, MOIOLIAE CPEACTBA, MATEPUAJIbI U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA IIPOI'PAMMDLI 110 XUMHWHN HA VIJIVBJIEHHOM VYPOBHE
CPEIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

B cooTBeTcTBUU C CUCTEMHO-AEATEILHOCTHBIM MOAX0J0M B CTPYKTYpE JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeaMeTa
«XuMus» Ha YpOBHE CPEIHEro oO0Iiero oO0pa3oBaHUs BBIACICHBI CICAYIONIUE COCTABJISIIONINE: OCO3HAHUE O0YYaIOIIMMUCS
POCCUMNCKOM IpakIaHCKON UIEHTUYHOCTH; TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOTIPEICIICHUIO; HATTUINE
MOTHBAIIMH K 00y4E€HHIO; TOTOBHOCTh U CIOCOOHOCTh 00YUaIOIIUXCS PYKOBOJACTBOBATHCS MIPUHATHIMU B OOIIECTBE MTPaBUIIaMU
U HOpPMaMH TOBEJCHUS;, HAJU4Yue NPABOCO3HAHUS, IKOJOTUYECKOW KYJIbTYPhI; CIOCOOHOCTh CTaBUTh 1€ U CTPOUTH
>KM3HEHHBIE IJIaHBI.

JIMYHOCTHBIC PE3YybTAaThl OCBOCHHS MpEIMeTa «XHUMHSI» OTpakaroT C(HOPMUPOBAHHOCTH ONBITA MO3HABATEIBHOU U
MPAKTUYECKOU JEATEILHOCTH 00YyJaOmMXCsl B TIPOIIECCe peann3aii 00pa3oBaTeIbHOM 1eATeIbHOCTH.

JIMYHOCTHBIC PE3YybTaThl OCBOCHHS MpeIMeTa «XHUMHS» OTpakaroT C(OPMUPOBAHHOCTH ONBITA MO3HABATEIBbHOU WU
IPAKTUYECKOM JEeATETFHOCTH 00YYaOIMMUXCsl B TIPOIIECCE Pean3alni 00pa3oBaTeIbHON NeSTEILHOCTH, B TOM YHCIIC B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHUS .

OCO3HAHUS O0YJArOITUMHUCS CBOUX KOHCTUTYIIMOHHBIX TIPaB U 0053aHHOCTEH, YBOXKCHUS K 3aKOHY U MPABOIIOPSIKY;

IIPEACTABICHUS O COIMAIBLHBIX HOPMaX U MPaBHIIaX MEKINIYHOCTHBIX OTHOIICHUH B KOJJICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOH NEATEIHHOCTH IMPHU CO3JIaHMHM YYEOHBIX IMPOEKTOB, PEIICHWU YYEOHBIX M
MO3HABATEIBLHBIX 337124, BHIMOJIHEHUH XUMHUYECKUX IKCIICPUMEHTOB;

CITOCOOHOCTH MOHUMATh ¥ IPHHUMATh MOTUBBI, HAMEPEHHUS, JOTUKY ¥ apTYMEHTBI IPYTUX IIPH aHATU3€ Pa3TUIHBIX BUIOB
y4eOHOM EeSITEIHHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

LIEHHOCTHOT'O OTHOIIICHUS K HCTOPUUECKOMY U HAYyYHOMY HACJIEIMI0 OTEYECTBEHHOW XUMUU;



YBaXXEHMSI K MPOIECCY TBOpPUECTBA B 00JIACTH TEOPUU U MPAKTUUECKOTO MPUIIOKEHUS] XUMHH, OCO3HAHUS TOTO, YTO
JTAHHBIE HAYKHU €CTh PE3YIbTaT JUIUTEIbHBIX HAOMIOACHUHN, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX MOUCKOB, TOCTOSHHOTO TPY/la
YYEHBIX U IIPAKTUKOB;

HMHTEpeca U MO3HABATEJIbHBIX MOTUBOB B MOJYYCHUH U MOCIEAYIOIEM aHaIn3e HH()OpMaIIMK O TIEPEIOBBIX JOCTHKEHUIX
COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MOBEICHUS,

CIIOCOOHOCTU OIICHUBAThH CUTYAIlMH, CBSI3aHHBIE C XUMHYECKUMH SIBJICHUSMH, U NMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI M LIECHHOCTH;

TOTOBHOCTHU OIIEHUBATh CBOE MOBEICHUE U MOCTYNKHA CBOUX TOBAPUILEH C MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U
C YYETOM OCO3HAHMUS MOCJIEACTBUNA MOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbA:

MOHUMAaHUsSI IICHHOCTEH 3I0POBOT0 M 0E€30macHOro oOpas3a XKW3HH, HEOOXOJAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K
COOCTBEHHOMY (PM3MUECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

coOJII0IeHus TIPaBHII 6€30MacHOT0 0OpaIeHHs C BEIECTBAMU B OBITY, IIOBCETHEBHOM KM3HU, B TPYJOBOM ACSTEIBHOCTH;

MOHUMAaHUS IEHHOCTH MTPaBUJI MHANBUAYATBHOTO U KOJJIEKTUBHOTO O€301aCHOTO MOBEJCHUS B CUTYaLIUAX, YTPOXKAIOIINX
310POBBIO U )KU3HHU JIIOJIEN;

OCO3HAHMSI TIOCTEACTBUI M HEMPUSTHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOT0JIsl, HAPKOTUKOB, KypEHHs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHOW KOMIETEHTHOCTH B Y4eOHO-UCCIIENOBATEIbCKONW JIESITENbHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPYECKOM U IPYTUX BUIAX ACITEIBHOCTH;

YCTAHOBKM Ha AKTHMBHOE Y4YaCTHE B PEIICHHHM MPAKTUYECKUX 3a7ay COLMAIbHOM HANpaBICHHOCTH (B paMKaX CBOETO
KJIacca, IKOJIbI);

WHTEpPECca K MPAKTUYECKOMY H3YICHHIO podeccrii pa3TuaHOro POJia, B TOM YHCIIe HA OCHOBE IPUMEHEHHSI PEMETHBIX
3HAHUU 10 XUMUHU;

YBAXEHUA K TPYAY, JIFOAAM TPYJla U pe3ybTaTaM TPYAOBOM AESATEIbHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUAYAIbHOU TpaecKTOpuu oOpa3oBaHus, Oyayuied nmpodeccuu u peann3ainuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHUH, HHTEPECOB U MOTpEeOHOCTEM
o0111ecTBa;

6) 3K0JIOTMYeCKOr0 BOCIIMTAHUSA:

AKOJIOTUYECKH 11e71ecO000pa3HOro OTHOIICHUS K MPUPOIE KaK UCTOUHHUKY CYIIIECTBOBAHUS KU3HHU Ha 3eMIIE;

MMOHUMAaHHMS TJI00aJILHOTO XapakTepa KOJOTUYECKUX MpoOJieM, BIUSHUS SKOHOMHYECKHUX IMPOILECCOB HA COCTOSIHUE
IIPUPOJHOMN U COLIUAIBHOMN CPELBI;

OCO3HAHUS HEOOXOJAMMOCTH UCIIOJIB30BAaHUS JIOCTWIXKEHUM XUMHHU JUIs PEIICHUS BOIPOCOB PaIlMOHAILHOTO
PUPOIOTNOJIH30BAHUS;

AKTUBHOTO HENPUSTUS JCWCTBUNA, MNPUHOCAIIMX BPEJ OKPYX AIOUIEH NPUPOJHOW Cpeae, YMEHHS MPOTHO3UPOBATH
HEeOIaroNPHUATHBIC SKOJOTHUECKUE MOCEACTBUS MPEANPUHUMAEMBIX JICHCTBUN U MPEOTBpAIIaTh UX;

HaJlMuus Pa3BUTOTO SKOJIOTMYECKOT'O MBIIUICHUS, 3KOJOTUYECKON KYJIbTYpbI, OMbITA ACSTEIBHOCTH 3KOJOTHYECKOM
HaIMpaBJIC€HHOCTH, YMEHHS PYKOBOJCTBOBATHCSI MMHU B IO3HABATEIbHOW, KOMMYHUKATHBHONW M COLMUAIBHON MPAKTUKE,
CITOCOOHOCTH U YMEHHS aKTUBHO TIPOTUBOCTOSTH UACOJIOTHU XeMOo(poOuH;

7) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U OOIIECTBEHHOM MPAKTUKH;

MOHUMaHUSI CICIU(UKN XUMUHU KaK HAyKH, OCO3HAHUS €€ POy B JOPMHUPOBAHHUH PAIIMOHAIBHOTO HAYYHOT'O MBIIIUICHUS,
CO3JIaHUH 1IEJIOCTHOTO MPEJACTABICHUS 00 OKPYIKAIOIIEM MUPE KaK O €UHCTBE MPUPOJIBI U YEIOBEKA, B TO3HAHUU MTPUPOTHBIX
3aKOHOMEPHOCTEH U PeIIeHUH MPoOJIeM COXpaHEHHUS MPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COO0M 3HAYMMOCTH XUMUH JIJIsi COBPEMEHHOMN ITUBHJIM3AIIUN: B €€ TYMaHUCTHYECKON HAIIPaBICHHOCTH
1 BOXXHOW POJIM B CO37aHUN HOBOM 0a3bl MaTepUaIbHOU KYJIBTYPHI, B PEIICHUHU II00aBHBIX MPOOJIEM YCTOMUHBOTO PA3BUTHS
YeJI0BEUYECTBA — CBIPhEBOM, YHEPTETHUCCKOH, IMMUIIIEBOM M SKOJIOTHYECKOM 0€30IMacCHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECIICUCHI T
YCIIOBUN YCIIENTHOTO TPY/Ia U SKOJIOTHIECKH KOM(DOPTHON KU3HU KAKIOTO YIeHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: MOHUMAHHUS CYUIHOCTH METOJOB IO3HAHUSA, MCIIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HMCIIOJIb30BaTh IOJydaeMble 3HAHUS JUIS aHAIW3a M OOBSICHECHHUS SBJICHUHW OKPYKAIOMIEr0 MHpa M



MPOUCXOJIAIINX B HEM U3MEHEHUHN, YMEHUS JeIaTh 000CHOBAHHBIE 3aKIIFOYEHUSI HA OCHOBE HAY4YHBIX ()aKTOB U UMEIOITUXCS
JAHHBIX C 11€JIbIO MTOJIYYEHUSI TOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTU CaMOCTOSITEJIBHO HMCIOJIb30BaTh XMMHUYECKHE 3HAHUS JJIsl PEUICHUs MPOOJIEeM B peajbHbIX JKU3HEHHBIX
CUTYaIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENBCKON NeATEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HEMPEPHIBHOMY OOPa30BaHUIO U CaMOOOPA30BaHUIO, K aKTUBHOMY TOJIYYEHUIO HOBBIX
3HaHUU MO XMMHUU B COOTBETCTBUU C KU3ZHECHHBIMU OTPEOHOCTIMU;

MHTEepeca K 0OCOOCHHOCTSM TPYJla B pa3Iu4HbIX chepax MpodecCuoHaIbHOM 1eSITeTbHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbBIE Pe3yJIbTaThl OCBOSHHUS MPOTrPaMMBbI 110 XMMHH Ha YPOBHE CPEHETO 00IIero o0pa3oBaHUs BKIIIOYAIOT:

3HAYMMBIC JIJIs1 (POPMHPOBAHUS MUPOBO33PEHUS 00YUAIOIINXCS MEXAUCITUIUIMHAPHBIC (MEKITPEIMETHBIC) OOIICHAYYHBIC
MOHSTHSI, OTPaXKAIoIMe IIEJIOCTHOCTh HAYYHOW KapTHUHBI MUpa U CHEHU(PUKY METOJOB IO3HAHMS, HCIIOJIB3yEMbIX B
€CTECTBEHHBIX HayKaX (MaTepusi, BEIECTBO, YHEPTHUs, SIBICHHE, MPOIECC, CUCTEMa, HAy4YHbIN (DAKT, TPUHIIUI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHSs, UCCIIeIOBaHNE, HAOIIOICHHE, U3MEPEHHE, SKCIIEPUMEHT U APYTHE);

yHUBEpCAJIbHbIE Yy4eOHble JelcTBHs (ITO3HABAaTENbHbIE, KOMMYHUKATHBHBIC, DPETYJISTHUBHBIE), OOECIEeYMBAIOIINE
dbopmupoBanue HYHKIIMOHATEHON I'PAMOTHOCTH M COIIMAIBHON KOMITETCHITUN 00YyJaroInXCs,

CIIOCOOHOCTh OOYYAIONIMXCS HCIOJIb30BAaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS W
YHUBEpCaJbHbIC YUeOHBIC ICUCTBUS B MIO3HABATEIIHHON M COIIMAIBHOM MPAKTHKE.

MeranpenMeTHble  pe3yibTaThl  OTPAXKAIOT  OBJAJCHHWE  YHUBEPCATBHBIMH  yU4€OHBIMU  IMO3HABATEIBHBIMU,
KOMMYHUKATHBHBIMH M PETYJISITUBHBIMU JCHCTBUSMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:
CaMOCTOSTEIHLHO (hOPMYJIMPOBATH M aKTYaTU3HPOBATh MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE,



OTIpENeISITh IENH JACATSIBHOCTH, 3aJaBas IMapaMeTphl W KPUTEPUH WX JOCTHXKEHHUS, COOTHOCUTH PE3YIbTaThI
JESTEHPHOCTHU C TIOCTABJIICHHBIMU TIEIISIMU;

WCITOJIB30BaTh MPU OCBOCHUHW 3HAHWUN MPUEMBI JIOTHYECKOTO MBIIIJICHUS : BBIICTATh XapaKTepHbIC PU3HAKH TTOHITHI H
YCTaHABJIMBATH UX B3aUMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOITUE TIOHITHS I OOBSICHCHHSI OTJACIBHBIX ()AaKTOB U SBJICHUI;

BBEIOMPATh OCHOBAHUS U KPUTEPHH VIS KJIaCCU(DHUKAITUU BEIIECTB U XUMHYCCKUX PEAKIIHA;

yCTaHABJIMBATH IPUYUHHO-CJICICTBCHHBIC CBS3U MEXITY U3YIaCMbIMH SBICHUSIMU;

CTPOUThH JIOTUYECKUE paCCYXICHHs (MHIYKTHBHBIC, JCIYKTUBHBIC, IO aHAJOTWH), BBIABIATH 3aKOHOMEPHOCTH H
NIPOTUBOPEUHS B pACCMATPUBAECMBIX SBJICHUIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIFOUCHHS,

NPUMCHATH B TMPOIECCE TO3HAHUS HCIIOIB3YEeMbIE B XMMHH CHMBOJIMYECKUE (3HAKOBBIC) MOJEIH, MPEoOpa30BHIBATH
MOJICITbHBIC TIPEICTABIICHUS — XUMUUYECKHH 3HAaK (CHMBOJT) 3JIEMEHTA, XUMHUYECKast GopMyJia, ypaBHEHUE XUMUYECKON pPEaKIINH
— MIPU pENICHUHN YYCOHBIX MMO3HABATEIIBHBIX U MPAKTUYCCKUX 3aJ1a4, MPUMEHATh Ha3BaHHBIC MOJICIILHBIC TTPEJACTABICHHS JIS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYaCMbIX BEIICCTB U XUMHUCCKHX PCAKIIHM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAaMH METOJ/IOB HAyYHOTO ITO3HAHUS BEIIECTB M XUMUYECKUX PEAKIIHIA;

GopMyTUpOBATH IENIN U 33aJIa4¥ UCCIICIOBAHUS, UCIIOB30BaTh MIOCTABICHHBIE H CAMOCTOSTENIEHO CHOPMYITHpOBaHHBIC
BOMPOCHI B KadeCcTBE WHCTPYMEHTA TO3HAHHWS W OCHOBBI I (OPMHUPOBAHUS THIIOTE3bI MO MPOBEPKE NPaBHILHOCTH
BBICKA3bIBACMBIX CYKJICHUH;

BJIaJIETh HABBIKAMH CAMOCTOSITEILHOTO IJITAHUPOBAHYS M IPOBEACHHS YUCHUICCKIX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATH
yMEHHUs HaAOJIOAaTh 3a XOJOM IIpollecca, CaMOCTOSATEILHO MPOTHO3UPOBATh €r0 pe3yiabTar, (OpMyIUpOBaTh O00OIICHUS U
BBIBOJIBI OTHOCHUTEIIEHO JIOCTOBEPHOCTH pPE3yJIbTaTOB HCCIICIOBAHHUS, COCTaBIATh OOOCHOBAHHBIA OTUET O MPOJCIIAHHOM
pabore;

MpUOOPETaTh OMBIT YYCHUYECKOW HCCIEOBATEIbCKOM M TMPOCKTHOW EATETbHOCTH, MPOSBIATh CIHOCOOHOCTh W
TOTOBHOCTh K CaMOCTOSITEIBHOMY TIOWICKY METOJOB PEIICHHs] MPAKTHYECKUX 3aJa4, MPUMEHEHHUIO Pa3IMYHBIX METO/OB
MO3HAHUS.

3) pabora ¢ uHpopManmeii:



OpPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX UH(OPMAIUH (HAyYHO-TIOMYJIsIpHAs TUTEpaTypa XUMUYECKOTO COAEPIKaHUS,
CIpaBoyHbIe MocoOus, pecypchl MHTepHETa), aHAIW3UPOBAaTh MHPOPMALMIO Pa3IMYHBIX BUAOB U (OPM MpEACTaBIICHUSA,
KPUTUYECKU OLIEHUBAThH €€ JOCTOBEPHOCTh U HEPOTUBOPEUYNBOCTH;

dbopMynHUpOBaTh 3aMPOCHl U MPUMEHAThH Pa3JIMUHbIE METOJbl MPU MOUCKE U OTOOpe MH(pOpMAIUU, HEOOXOAUMOM ISt
BBINIOJIHEHUS YYEOHBIX 3a7a4 ONPeIeIEHHOrO THIIA;

MpUOOPETaTh OMNBIT HCHOJIb30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH M Pa3IUYHBIX IOUCKOBBIX
CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAJbHYIO (QOopMy mpeacTaBiieHus HHPopMaluu (CXeMbl, Ipa@uKd, IHArpaMMbl,
TaOJIULIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAaY4YHBIM $3bIK B KadecTBE CpeAcTBa Mpu padoTe ¢ XUMHYECKOW HH(oOpMmanuend: NpUMEHSTb
MeXMpeaIMeTHbIe (PU3nyecKne U MaTeMaTUYeCKnUe) 3HaKu U CUMBOJIBI, (OpMyIibl, aO00peBUaTypbl, HOMEHKIATYPY;

HNCIIOJIb30BATH 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HATTIAJHOCTHU.

KomMmyHuKaTHBHBIE YHUBEPcaIbHbIE YUeOHbIe 1eiicTBHS:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI B X0/ TUAJIOTa W/WIH TUCKYCCHUH, BBICKA3bIBATh UICH,
dbopMyITHpPOBATH CBOM MPEIJIOKEHUS OTHOCUTEILHO BBITIOJIHEHUS MTPEIOKCHHON 3a1a4H;

BBICTYIIATh C NPE3ECHTALMEN PE3yJIbTATOB ITI03HABATEIILHOM AEATEIIbHOCTH, IIOJIyYEHHBIX CAMOCTOSTEIBHO NI COBMECTHO
CO CBEPCTHUKAMH TPH BBITIOJIHEHUH XUMHUYECKOTO JKCIEPUMEHTa, MPAKTUYECKOW padOThl MO HCCIIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peaTU3alui y4eOHOTO TMPOEKTa, W (QOPMYyIUPOBATH BBIBOJABI MO pE3ylbTaTaM MPOBEAEHHBIX
MCCJIeIOBAHMI MMyTEM COTIIACOBAHUS TTO3UIIUI B X0/1¢ 00CYKICHHS 1 OOMEHa MHEHHUSMH.

PeryasiTuBHbIC YHHBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:



CaMOCTOSITENILHO IJIAHUPOBATh U OCYILECTBIATh CBOIO IIO3HABATEIBHYIO NEATEIBHOCTD, ONpEAeias €€ ey U 3a1aui,
KOHTPOJIUPOBATH U IO MEPE HEOOXOIUMOCTH KOPPEKTUPOBATH MPEJIaraeMblil alrOPUTM JEUCTBUN MPU BBINIOJHEHUU YUEOHbI X
U UCCJIEeI0BATENbCKUX 3a/1a4, BbIOMpaTh Haubosee 3pPeKTUBHBIN CIIOCOO UX PELIEHUs ¢ YYETOM MOIYUYEHHUS] HOBBIX 3HAHUI O
BEILIECTBAX U XUMUYECKHUX PEAKIHUAX;

OCYLIECTBIIATH CAMOKOHTPOJIb AEATEILHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3ynbTaThl OCBOCHHUS MPOrpamMMbl MO XMMHUU Ha YriayOJEHHOM YpOBHE Ha ypOBHE CpeAHEero oOIiero
oOpa3oBaHus BKJIIOYAIOT crienuduueckue A yaeOHoro npeamera «XUMHUs HaydHble 3HAHUSI, yMEHHSI M CLIOCOOBI 1eHCTBUN
[0 OCBOEHHUIO, MHTEPIIPETAllMd W MPeoOpa30BAHUIO 3HAHWM, BUABI JEATEILHOCTUA IO MOJYYEHUIO HOBOTO 3HAHUS H
NPUMEHEHHUIO 3HaHUN B Pa3TUYHBIX YYEOHBIX CUTYAIUAX, a TAK)KE B PEAbHBIX JKU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C XUMHEH.
B nporpamme 1o XumMuu npeaMETHbIE PE3YIbTAThI IPEACTABIEHBI 0 FO1aM U3YUYEHUS.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUA Kypca «OpraHnyeckas XUMUsD» OTPAKAIOT:

c(hOpMHUPOBAHHOCTh MPEJICTABICHUNA: O MECTE€ U 3HAYEHUHM OPTaHMYECKOW XMMHUU B CHUCTEME €CTECTBEHHBIX HAyK U €€
POJIA B 00ECTICUCHUH YCTOMYMBOTO PA3BUTHSI YEJIOBEUYECTBA B PEIICHUH IPOOJIEM 3KOJIOTHIECKOM, SJHEPTreTHYECKOM U MUIIEBO
0e30MacHOCTH, B PA3BUTUM MEIUIMHBI, CO3/IaHWM HOBBIX MaTEPHAIOB, HOBBIX HCTOYHUKOB HSHEPruu, B 0OeCIeueHUU
PaAIMOHAILHOTO TMPUPOJOTONB30BaHusl, B (OPMHUPOBAHUU MHPOBO33PEHUS U OOIIEH KyJIbTypbl YEIOBEKa, a TaKxKe
HKOJIOTUYECKH 00OCHOBAaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U MIPUPOJIHOM Cpefie;

BJIaJICHUE CHUCTEMOW XMMHWYECKUX 3HAHUW, KOTOPAsl BKJIIOYAET: OCHOBOIOJIATAOIINE MOHATHS — XUMUYECKUI DJIEMEHT,
aToM, SJIPO W DJIEKTPOHHAs 000J0YKa aroma, s-, P-, d-aTOMHBIE OpOWTAaIN, OCHOBHOEC W BO30YKIEHHOE COCTOSIHUS aTtoma,
ruOpuau3anus aTOMHBIX OpOWTajed, HWOH, MOJEKYJa, BAJICHTHOCTh, JJIEKTPOOTPHUIIATEIHLHOCTh, CTENEHb OKHCIICHHUS,
XUMHYECKasi CBSA3b, MOJb, MOJISIPHAS Macca, MOJIIPHBIN O00BEM, YIIIEPOMHBIN CKEJeT, (PYyHKIIMOHAIbHAS TPYIINA, PaJuKal,
CTPYKTypHbIE (GOpMYIbl (pa3BEPHYTHIC, COKpAILEHHbIE, CKEJIETHBIE), HM30MEpHUsl CTPYKTYpHasT M MPOCTPAHCTBEHHAS



(reomeTpuueckasi, ONTHYECKAs ), ©30MEPbI, TOMOJIOTHYECKUHN PsAJl, TOMOJIOTH, YTIEBOJAOPO/IbI, KUCIOPOI- U a30TCOAEPKALIUE
OpraHUYeCKUE COECIUHEHUsI, MOHOMEp, MOJIMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS; TEOPUH, 3aKOHBI
(nepuoaunueckuit 3akoH /. 1. MenaeneeBa, Teopusi CTpoeHHsl opraHndeckux Bemects A. M. bytnepoBa, 3aKk0H coXpaHEHUs
MacChl BEILIECTB, 3aKOH COXPAHEHMSI U IPEBPALLECHUS YHEPTUU MPU XUMUYECKHUX PEAKIIUAX ), 3aKOHOMEPHOCTH, CUMBOJINYECKH I
A3BIK XMMUH, MUPOBO33PEHUECKUE 3HAHUS, JIKALIME B OCHOBE NMOHMMAHUS MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX
SBJICHUI; PEJICTABICHUS O MEXaHU3MaX XUMHUYECKUX PEaKLUid, TEPMOJIUHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTAX UX
NPOTEKaHMs, O B3aMMHOM BJIHUSHUM aTOMOB W TPYII aTOMOB B MOJIEKyJax (MHAYKTHUBHBIM U Me30MepHbId 3 eKThl,
opuentanTsl | u Il pona); gakronornyeckue cBeAEHUS O CBOMCTBaX, COCTAaBE, MOJYYEHUH U OE30MAaCHOM HCIOIb30BAHUU
BRXHEHIIMX OPraHMYECKUX BELIECTB B OBITY M MPAKTHUYECKOW MAESTENIbHOCTH YEJIOBEeKa, OOIIMX Hay4YHBIX MNPUHIIMIIAX
XUMHYECKOTO MPOU3BOJICTBA (HA MPUMEpE MPOU3BOACTBA METaHOJIa, EpepadOTKu HEDTH);

cOpPMHUPOBAHHOCTh YMEHHI: BBISIBISATh XapaKTepHbIE TMPHU3HAKU TOHATUM, YCTaHaBIMBAaTh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLIME MOHITHS IIPU OMMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHMYECKUX COCAMHEHUH;

c(hOpMHPOBAHHOCTh YMEHUIA:

UCITIOJI30BATh XUMHUUECKYIO CUMBOJIMKY ISl COCTABIICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIEHHBIX
U CKEJIETHBIX) (POPMYII OpraHUYECKUX BEIIECTB;

COCTaBJISAITh YPABHEHUSI XUMUYECKUX PEAKILINI U paCKPBIBATh UX CYIIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINA
MIOCPEJICTBOM COCTaBIIEHHUS JIEKTPOHHOI0 OanaHca 3TUX PeaKIlfil, peakiuii HOHHOTO 0OMeHa IMyTEM COCTaBIICHUS UX TOJIHBIX
U COKpaAUIEHHBIX HOHHBIX YPaBHEHUI;

U3rOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHMYECKUX BELIECTB ISl WILTIOCTPALMM UX XMMHYECKOTO M MPOCTPAHCTBEHHOIO
CTPOCHHUS;

c(OpMUPOBAHHOCTh YMEHUH: YCTAaHABIMBATh NMPUHAAJIC)KHOCTh U3YUEHHBIX OPraHUYECKHX BELIECTB MO MX COCTABY U
CTPOEHUIO K OTPeICIEHHOMY KIIACCY/TpyNIe COeANHEHNH, JaBaTh UM Ha3BaHU 1o cucteMarndeckoit HomeHnknarype (IUPAC)
Y NPUBOAUTH TPUBUAJIbHBIE HA3BAaHUS IS OTAEJIBHBIX IIPEACTABUTENIEH OPraHMYECKUX BEIIECTB (ITUJIEH, allETUIIEH, TOJIYOI,
TJIMLEPUH, STUICHIJINKONb, (eHOJ, (popmanpierus, auneTalbJerujl, aleToH, MypaBbUHAs KHCJIOTA, YKCYCHAas KHCIIOTa,
CTEapuHOBasA, OJICMHOBAs, MAJTBMUTHUHOBAs KHUCIOTHI, TJUIMH, aJaHUH, MalbTo3a, (PPYKTO3a, aHWIMH, JUBUHWI, H3OIMpPEH,
XJIOPOMPEH, CTUPOJ U IPYTHE);



c(hOpMUPOBAHHOCTb YMEHUS OMPEACIIATh BUJl XUMUYECKON CBS3U B OPTaHUUECKUX COCIMHEHUSIX (KOBAJICHTHAS U MOHHAs
CBSI3b, G- U TT-CBSI3b, BOJOPOIHAS CBS3b);

c(hOpMUPOBAHHOCTh YMEHHS MPUMEHATH MOJIOKEHUSI TEOPUM CTPOEHUSI opraHuyeckux BemiectB A. M. Bytneposa s
00BSICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3MUECKHE M XMMHUYECKHE CBOMCTBA TUITMYHBIX
MpEeACTaBUTENICH Pa3IMYHBIX KJIACCOB OPTraHMYECKUX BEIECTB: ajJKaHOB, ITUKIIOAJTKAHOB, aJKEHOB, aJIKaJUEHOB, aJIKMHOB,
apOMaTHYECKUX YTIIEBOJOPOIOB, CIIUPTOB, aJIbJAETH/IOB, KETOHOB, KAPOOHOBBIX KUCIOT, MPOCTHIX U CIOXKHBIX A3(UPOB, KUPOB,
HUTPOCOCIMHEHUN W aMUHOB, aMHHOKHUCJIOT, OEJKOB, YIJIEBOJOB (MOHO-, M- W TOJHCAaXapuiOB), WJUIFOCTPUPOBATH
T€HETUYECKYIO CBSA3b MEXK/ly HUMU YPAaBHEHUSIMH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUNA C UCTIOIB30BAaHUEM CTPYKTYPHBIX
bopmyu;

c(hOpMUPOBAHHOCTh YMEHHS TOATBEPXKAaTh HAa KOHKPETHBIX TNIpUMEpax XapakTep 3aBUCHMOCTH PEaKIMOHHOMN
CITOCOOHOCTH OPTraHMYECKHUX COCIMHEHUN OT KPAaTHOCTH M THUIA KOBAaJICGHTHOW CBSI3U (G- U T-CBS3HM), B3AUMHOTO BIIUSHHS
aTOMOB U TPYIITT aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh UCTOYHUKH YTJIEBOJIOPOIHOTO CHIPhs (He(pTh, IPUPOIHBIN Ta3, YTojb),
CrocoOBbI ero nepepadoTKH M MPAKTUIECKOE MPUMEHEHNE MTPOTYKTOB IIEPEPabOTKH;

c(hOpMUPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHMM O €CTECTBEHHO-HAY4YHBIX METOJaX II03HaHUS — HaOJIOJICHHH,
U3MEPEHUH, MOJICIIMPOBAHNH, YKCIIEPUMEHTE (pealbHOM U MBICJIEHHOM ) U YMEHHUS MPUMEHSTh 3TH 3HAHUS,

c(hOpMUPOBAHHOCTh yYMEHHUS IPUMCHSTH OCHOBHBIC OINEPAIIMU MBICIUTEIBHONW ACATEILHOCTH — aHajlu3 W CHUHTE3,
CcpaBHEHHE, 0000IIICHHE, CHCTEMATHU3AI|IO, BRISBICHUE TPUYMHHO-CIICICTBEHHBIX CBA3CH — JIISI U3yUYCHHS CBOMCTB BEIIECTB U
XUMHUYECKUX PEaKIU;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBIISITh B3aMMOCBSI3h XUMUUYSCKUX 3HAHHWKM C MOHSATHUSIMHU U MPEJCTABICHUAMHU JIPYTUX
€CTEeCTBCHHO-HAYYHBIX TIPEJAMETOB JUIsI 0O0Jiee OCO3HAHHOTO ITOHMMAHHS CYIIHOCTH MaTepHAIbHOTO €IWHCTBA MHPA,
HCIIOJIb30BaTh CHUCTEMHBIE 3HAHUS IO OPraHWYCCKOW XUMHUHU Il OOBSICHCHHUS W TPOTHO3UPOBAHMS SBICHUN, MMCIOIIMX
€CTECTBEHHO-HAYYHYIO MPUPO/TY;

c(hOpMUPOBAHHOCTh YMEHH: MPOBOJIUTH PACUYETHI 110 XUMUYSCKUM (HOpPMYJIaM M YPAaBHCHHSAM XUMHUUYECKUX PEaKIui C
HCMOJIb30BaHUEM (DU3MYECKUX BEIMYMH (Macca, 00bEM ra3oB, KOJIMYECTBO BEIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C



KOJIMYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOW (DOPMYJIBI BEIIECTBA MO U3BECTHBIM MACCOBBIM JOJISIM
XAMHYECKUX JIEMEHTOB, TIPOAYKTaM CTOPaHMS, TUIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUH: MPOTHO3UPOBATh, AHATU3UPOBATH M OICHUBATH C MO3UIUN IKOJIOTHUECKON OE30MacHOCTH
MOCJICJICTBUSL OBITOBOM W TIPOW3BOJICTBEHHOW JEATEIHLHOCTH YEIOBEKa, CBA3AHHOU C MEepPepabOTKOM BEIIECTB, HCIOIb30BAThH
MOJIYYCHHBIC 3HAHUS JIUTS IPUHATHUS TPAMOTHBIX PEIICHUN MPOOJIEM B CUTYAIHSIX, CBI3aHHBIX C XMMUECH;

c(hOpMHPOBAHHOCTh YMEHHIA: CAMOCTOSITCIPHO TUIAHUPOBATh W MPOBOJIUTH XMUMHUYCCKUIH SKCIEPUMEHT (MTOJIYYCHHUE W
U3YYCHHE CBOWCTB OpPraHWYECKUX BEIIECTB, KAYECTBCHHBIC pPEAKIUU YIJIEBOJOPOJOB PAa3IMYHBIX KJIACCOB H
KHACJIOPOJICOJCPIKALUX OPTaHUYECCKUX BEIIECTB, PEIICHHE YKCIEPUMEHTAIBHBIX 3aJa4d 0 PACIIO3HABAHUIO OPraHUYECKHX
BEIIECTB) C COOJIIOJICHUEM TIpaBUi 0€30macHOro OOpallleHusl ¢ BelIeCTBaMU W J1aOOpaTOPHBIM 00OPYAOBaHUEM,
bopMyIHpOBaTH IICNIb MCCIACAOBAHMS, MPEACTABIATh B PA3IMYHON (QopMe pe3ysabTaThl SKCICPUMEHTA, aHAIM3UPOBATH U
OIICHHBATh UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMCHHIA:

coOJTI01aTh MTPaBUJIa SKOJOTHICCKH 11eJIeCO00Pa3HOT0 MOBEICHHUS B OBITY U TPYIOBOM JICATCILHOCTH B IIEJISIX COXPAaHCHUS
CBOET0 37I0POBbsI, OKPY>KAIOIIEH TPUPOTHON CPeIbl M TOCTHKECHHS €€ YCTOWYNBOTO Pa3BUTHS;

0CO3HABaTh OMACHOCTh TOKCUYECKOTO JICHCTBUS Ha )KMBBIC OPTaHU3MBI ONPE/ICIEHHBIX OPTAaHUYECKUX BEIIECTB, TOHUMAS
cmbica nokazarens [TJ1K;

aHAJIM3UPOBATH 11EJIECO00PA3HOCTh MPUMEHCHHS OPTaHUYECKUX BEIIECTB B IPOMBIIIJICHHOCTH U B OBITY C TOUKHU 3pEHHS
COOTHOIIEHHUS PUCK-TIONIB3a;

c(hOpMHUPOBAHHOCTh YMEHHM: OCYIIECTBISThH IICICHANPABICHHBIH MOUCK XHMHYECKOW HH(pOpMAIIMU B Pa3IUIHBIX
HCTOYHHMKAX (HayuyHas U ydeOHO-Hay4dHas JUTepaTypa, CpeJcTBa MacCcoBoi nHpopmaruu, IHTEpHET U Ipyrue), KpUTHIECKU
aHAJM3MPOBATh XUMHUUYECKYIO0 HHPOPMAIIHIO, TTIepepadaThiBaTh €€ U UCII0JIB30BaTh B COOTBETCTBHH C ITOCTABICHHON yUCOHOM
3aJauei.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nesn 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
[Ipenmer oprannuecko xumuu. Teopust
11 CTpOEHUS OPraHnYecKuX coequHeHnit A. M. 8
byrneposa
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
91 [IpenenbHbIE YrI€BOIOPOIbI — allKaHBI, 5
LUKIIOAJIKaHbI
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 14 1
QJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTH4ecKue yrieBoa0po/Ibl (apeHbI) 8
54 [IpupoaHble HCTOYHUKH YTIIEBOJAOPOJIOB U UX 4
nepepaboTka
2.5 ["anmoreHnpon3BoOIHbIE YIIIEBOIOPOIOB 4 1
Utoro no pazneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue coeIUHEHNs
3.1 Cruptsl. DeHon 11 1




KapOoHuIbHBIE COeTMHEHNS: ATbJICTUABI 1
3.2 ketoHbl. Kap6oHoBbIe KUCIOTHI. ClIOKHBIE 21
a¢upsl. XKups

3.3 VYrneBoasl 9

Hroro no pazneny 41

Pasnen 4. A3oTcoaep:kamme opraHudeckne coeIMHeHus1

4.1 AMuHBI. AMHHOKHACIIOTHL. beku 12

Hroro no pazgeny 12

Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 BrIicOKOMOIEKYISIpHBIE COETMHEHUS 6

Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102










IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue A op
n/n Bcero u3ydyeHusi | oOpasoBaTeibHbIE
padoTsbI padoThI
pecypcsl
[Ipeamer u 3HaueHue .
OPIAHHIECKOH XMHI https://resh.edu.ru/subject/29/
1 ’ 1 04.09.2023 |  http://school-
MpeACTaBICHUE O MHOTOOOpa3nuu :
. collection.edu.ru/
OpPraHWYECKUX COCTMHCHUN
DNEKTPOHHOE CTPOCHUE aTOMa 06.09.2023
yriiepoa (OCHOBHOE U https://resh.edu.ru/subject/29/
2 BO30YXJIEHHOE COCTOSIHUS). 1 http://school-
BasieHTHBIE BOBMOKHOCTH aTOMa collection.edu.ru/
yriaepoaa
XuMuyeckas CBsi3b B 07.09.2023
OpPraHUYECKUX COCAMHECHUSX. htto://school
:/Ischool-
3 MexaHu3Mbl 00pa3oBaHUS 1 OER./ISChO0™
N collection.edu.ru/
KOBaJICHTHOM CBSI3U, CLIOCOOBI
pa3pbiBa CB3EH
4 Teopust CTpOCHMS OPraHUYECKUX 1 11.09.2023 http://school-
coenunenuii A. M. byrneposa collection.edu.ru/
Buner u3omepun: cTpykTypHas, 13.09.2023
5 IIPOCTPaHCTBEHHAS. DJIEKTPOHHBIE 1 http://school-
3¢ deKTH B MOJIEKyIax collection.edu.ru/
OpraHUYECKUX COCAMHEHUN



https://resh.edu.ru/subject/29/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/29/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

[IpencraBnenne o Kiaccuuranmm 14.09.2023 htto://school-

6 U CHCTEMATHYECKash HOMEHKIIATYPa T
(IUPAC) opranu4ecKkux BELIECTB sl s
KtaccndHKaIys peaxiyiii B 18.09.2023 | http://school-

7 OpraHHYECKOi XUMHH collection.edu.ru/
CucremaTusanus 1 060011eHne 20.09.2023 | http://school-

8 SHAHKH [0 TeMe collection.edu.ru/
AJIKaHBI: TOMOJIOTUYECKHUM PSI, 21.09.2023 | http://school-
obmas Gpopmysia, HOMEHKIATypa 1 collection.edu.ru/

9 M30MepHsi, ANEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYIT
DU3UYECKUE U XUMHIECKHE 25.09.2023 | http://school-

10 CROMCTRA ATKAHOB collection.edu.ru/
HaxosxieHne ankaHoB B IpUpOJIE. 27.09.2023 | http://school-

11 CriocoObl MoTy4eHHS U collection.edu.ru/
MPUMEHEHHE ATKAaHOB
Huknoankansl: o0mas Gpopmyna, 28.09.2023 | http://school-
HOMEHKJIaTypa U U30Mepus, collection.edu.ru/

12 0COOEHHOCTH CTPOCHHUS H
XUMHUYECKUX CBOWCTB, CIIOCOOBI
MOJIyYCHHUS U TIPUMCHEHUE
Pemenne pacu€THBIX 337124 HA 02.10.2023
oTpeieNieHue MOJIEKYAIPHOU hitto:/fschool.-

13 (opMyIbI OPraHUYECcKOTOo

BCIICCTBA 11O MaCCOBBIM A0JISAIM
aTOMOB 3JIEMCHTOB, BXOJAIIUX B

collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

ero cocras. Cucremaru3anusa u
000011eHUE 3HAHUU 110 TEME

AJIKEHBI: TOMOJIOTUYECKHUM PsI, 04.10.2023
obmias popmysa, HOMEHKIATYpa, hito://school-

14 3JIEKTPOHHOE W MPOCTPAHCTBEHHOE T

collection.edu.ru/

cTpoenue MoJiekys. CTpyKkTypHas
Y IIUC-TPAHC-U30MEPHS AIIKEHOB
dusnuecKkrue 1 XMMUIECKHE 05.10.2023 | http://school-

15 cBONcCTBa ankeHoB. [IpaBuio collection.edu.ru/
MapkoBHHKOBa
CHoCO6BI TIOMyHeH s i 09.10.2023 | http://school-

16 NPHMEHEHHE ATKEHOB collection.edu.ru/
[IpakTuueckas padora Ne 1 o 11.10.2023 | http://school-

17 teme "lloydenue sTuneHa u collection.edu.ru/
HU3y4YEHHUE €ro CBOUCTB"
Pemenue pacu€rHbIx 3a1a4 Ha 12.10.2023 | http://school-

18 OIpeIeICHUE MOJIEKYIISIPHOM collection.edu.ru/
(hopMyIIbl OPraHUYECcKOTO
BEIECTBA
AJKaJIueHbl: CONPSHKEHHBIE, 16.10.2023 | http://school-

19 HU30JIMPOBAHHBIE, collection.edu.ru/
KymynupoBaHHble. OCOOEHHOCTH
AJIEKTPOHHOTO CTPOSHUS

20 XUMHUYECKUE CBOMCTBA 18.10.2023 rc]:jle:ctis;)c:zzl; o/
CONPSUKEHHBIX TUEHOB =

21 Croco6b! TOMyHeHHs H 19.10.2023 | http://school-

NPUMCHCHUC AJIKAAUCHOB

collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

AJIKMHBI: TOMOJIOTUYECKHM PsiJI, 23.10.2023 | http://school-
oOmias hopmyrna, HOMEHKIATYpa, collection.edu.ru/

22 AJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHUE MOJICKYI, (pr3udeckue
CBOICTBa

25.10.2023 | http://school-

23 XUMHUYECKHE CBOMCTBA aJIKMHOB collection.edu.ru/
KadecTBEeHHBIE PEaKIIUK HA 26.10.2023 | http://school-

24 TPOHHYIO CBA3D collection.edu.ru/

25 CrocoObl TIOyYEHH S 1 202 http://school-
TpUMEHEHNE ATKHHOB 06.11.2023 | collection.edu.ru/

26 Pemienue 3ama4: pacyéTsl 1Mo 08.11.2023 | http://school-
YPaBHEHHIO XUMUUECKOH PeaKIny collection.edu.ru/
Cucremarusanus 1 0000LIeHne 09.11.2023 | http://school-

27 SHAHI IO TeMe collection.edu.ru/
ApEeHbI: TOMOJIOTHYECKUH Psif, 13.11.2023 | http://school-
obmas Gopmysa, HOMEHKIIATYypa. collection.edu.ru/

28 DJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYJ OCH30J1a U
TOJIy0JIa, MX (PU3HUECKUE CBOICTBA

29 XMMHYECKHE CBOMCTBA aPEHOB: 15.11.2023 | http://school-
peaKIUy 3aMEIICHUs collection.edu.ru/
XVMHYECKUE CBOWCTBA apPEHOB: 16.11.2023 | http://school-

30 peaky IpPUCOECTUHEHNUS, collection.edu.ru/

OKHCJICHHE TOMOJIOTOB OCH30J1a



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

OCO0EHHOCTU XMMHUYECKUX

20.11.2023

http://school-

31 .
CBOMCTB cTHpONA collection.edu.ru/
Pemrenne pacu€THbIX 33724 HA 22.11.2023

30 OIPENEIICHUE MOJIEKYISIPHOM http://school-
(hopMyITBI OPTaHUIECKOTO collection.edu.ru/
BEIECTBA

23 CroCO6BI TIOMyHeHHsT H 23.11.2023 | http://school-
NPHMEHeHH e APeHOB collection.edu.ru/
I'eneTnveckas CBSI3b MEXKIY 27.11.2023 | http://school-

34 pa3IMYHBIMU KJIACCAMUA collection.edu.ru/
YTJIEBOJIOPOJIOB
Pacuétel mo ypaBHEHUSIM 29.11.2023 | http://school-

35 XUMHUYECKUX PEAKIIUH. collection.edu.ru/
CucreMmaruzamys 1 00o01eHne
3HaHUU 0 TEMeE

36 [Ipuponslii ras. [onyTHble 30.11.2023 | http://school-
He)TSHBIE Ta3bl collection.edu.ru/

37 KaMeHHBIi yrojb ¥ IPOAYKTHI €10 04.12.2023 | http://school-
TepepaboTKH collection.edu.ru/
Hedtp u ciocobs1 e€ nmepepaboTKH. 06.12.2023 | http://school-

38 [IpumeHeHne NpoayKToB collection.edu.ru/
nepepaboTku HEPTH
I'enernueckas CBSA3b MEXKIY 07.12.2023 | http://school-

39 Pa3IUYHBIMU KJ1acCaMHU collection.edu.ru/

YTIJIEBOJIOPOIOB



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

lanorenonponsBoHbIE
YIJI€BOIOPOOB: AIEKTPOHHOE

11.12.2023

http://school-
collection.edu.ru/

40 CTPOCHUE; PEaKIIUU 3aMEeIICHUS
rajoreHa
JleticTBue memodeii Ha 13.12.2023 | http://school-
raJIoreHIIPOU3BOJHEIE. collection.edu.ru/
41 BzaunmoneiicTtue
JUTAJIOr¢HAIKAHOB C MAarHHEM H
IMHKOM
CucreMaru3anus 1 0000IIeHIE 14.12.2023 | http://school-
42 3HaHUM MO paszieny collection.edu.ru/
"Yraesomopoasr"
KonTponbHas paboTa 1o Teme 18.12.2023 | http://school-
43 "VreBooposb" collection.edu.ru/
[IpenenbHbIE OAHOATOMHBIE 20.12.2023 | http://school-
CIIUPTHI: TOMOJIOTUYECKUH PSAI, collection.edu.ru/
44 obmas Gopmysa, CTpoCHHE
MOJIEKYJI, U30MEpHs,
HOMEHKJIaTypa, Ki1accuukanus,
(bu3uvecKue cBOMCTBA
XUMHYECKHE CBOMCTBA 21.12.2023 | http://school-
45 MPEACIIbHBIX OJIHOATOMHBIX collection.edu.ru/
CIIUPTOB
CriocoOsl monydeHus u 25.12.2023 | http://school-
46 MIPUMEHEHHE OJHOATOMHBIX collection.edu.ru/

CIIUPTOB
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[IpocTsie 3¢hupbl: HOMEHKIIATYpa U

HU30MepHsi, 0COOCHHOCTH

27.12.2023

http://school-
collection.edu.ru/

41 (UBHYECKUX U XUMHYECKUAX
CBONCTB
MHoroaroMHbI€ CIIUPTHI: 28.12.2023 | http://school-

48 OTWICHIINKOJIb U IIULIEPUH, UX collection.edu.ru/
(bu3HUecKre U XUMUICCKHE
CBOMCTBA
CriocoObl MoTy4eHus U 08.01.2023 | http://school-

49 MPUMEHEHHE MHOTOATOMHBIX collection.edu.ru/
CIIUPTOB
DeHoJT: CTPOSHUE MOJICKYITHI, 10.01.2023 | http://school-

50 (u3HYecKre CBOMCTBA. collection.edu.ru/
ToxcuuHOCTH eHoIIa

11.01.2023 | http://school-

51 XuMuyeckue cBoiicTBa (eHoa collection.edu.ru/
Cr10co6HI TIOTYYeHUS I 15.01.2023 | http://school-

52 npuMenenue beroa collection.edu.ru/
[IpakTnueckas pabora Ne 2. 17.01.2023 | http://school-

53 Pemenue skcriepuMeHTaIbHBIX collection.edu.ru/
3aga4 no teme "CrnupTel U
henonnr"
CucremaTusanus ¥ 06001IeHne 18.01.2023 | http://school-

54 AHAHKH O TeMe collection.edu.ru/
AJNbAETU]IBI U KETOHBI: 22.01.2023 | http://school-

55 NIEKTPOHHOE CTPOEHUE collection.edu.ru/

KapOOHUJILHOU TPYIIIBI;
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TOMOJIOTHYCCKUE PAIBI, 061].[3,51
dbopmyna, uzomepus u

HOMEHKJIaTypa
AJNbAETU]IBI M KETOHBI: (PU3UUECKHE 24.01.2023 | http://school-

56 CBOMCTBA; pEaKLNH collection.edu.ru/
MIPUCOCTUHCHIS
Peaxiuu oxucnenus u 25.01.2023 | http://school-

o7 KaueCTBEHHBIE PEAKIIUHI collection.edu.ru/
QJTBJICTHJIOB ¥ KETOHOB
CrocoGbl MOTYYEHHUS aJIbIETHI0B 29.01.2023 | http://school-

58 I KETOHOB collection.edu.ru/
OHOOCHOBHBIE TIPE/ICTbHBIC 31.01.2023 | http://school-

59 KapOOHOBBIE KHUCJIOTHI, collection.edu.ru/
0COOEHHOCTH CTPOCHHUS UX
MOJIEKYI
H3omepus n HOMEHKIIaTypa 01.02.2023 | http://school-

60 KapOOHOBBIX KHCIIOT, UX collection.edu.ru/
(uznueckue cBoicTBa
XUMHUYECKUE CBOMCTBA 05.02.2023 | http://school-

61 MpEeACIIbHBIX 0JTHOOCHOBHBIX collection.edu.ru/
KapOOHOBBIX KHUCIOT
OcoOEHHOCTH CBOWCTB 07.02.2023 | http://school-

62 MYpPaBbUHOM KHUCIIOTBHI. collection.edu.ru/
MHoroo6pa3ue kapOOHOBBIX
KHCTIOT
Oco0OeHHOCTH CBOMCTB: 08.02.2023 | http://school-

63 HEMpeIeTbHBIX U aPOMaTUYECKUX collection.edu.ru/

KapOOHOBBIX, TMKapOOHOBBIX,
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THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBurenu BhICIIMX
KapOOHOBBIX KUCIIOT

o4 TToHsTHE O TIPOU3BOHBIX 12.02.2023 | http://school-
KAPGOHOBBIX KUCIOT collection.edu.ru/
CriocoGhI MoTyHeH st i 14.02.2023 | http://school-

65 i
MIPUMEHEHHE KaPOOHOBBIX KUCIIOT collection.edu.ru/
Crnoxubie pupsr: 15.02.2023 | http://school-

66 TOMOJIOTUYECKHUH psJl, oOras collection.edu.ru/
dhopmyna, nzoMepus u
HOMEHKJIaTypa
dus3nuecKre 1 XUMUYECKHE 19.02.2023 | http://school-

67 CBOHCTBA HDHPOB collection.edu.ru/
Pemenune pacu€THbIx 3a1ay: 1o 21.02.2023 | http://school-
YPABHEHUIO XUMHUYECKOU pEaKIIVH, collection.edu.ru/

68 Ha OoTpeieJICHNEe MOJICKYISIPHOI
(hopMyIbl OPraHUYECcKOTOo
BEIECTBA
[IpakTnueckas pabora Ne 3. 22.02.2023 | http://school-

69 Pemenue skcriepuMeHTaIbHBIX collection.edu.ru/
3ama4 1o teme "KapOoHOoBBIE
KkucnoThl. CroxHbie d3QuphI"”

70 XKupst: ctpoenue, pusndeckue u 26.02.2023 | htp: _SChOOI'
XMUMHYECKHE CBOUCTBA (THAPOIIN3) collection.edu.ru/

7 OCoOEHHOCTH CBOMCTB KHPOB, 28.02.2023 | http://school-

COJACPpKAIUX OCTATKH

collection.edu.ru/
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HCTIPCACIIbHBIX ) KUPHBIX KUCJIOT.
JKupsl B ipupone

Mpbuta Kak COJIM BBICIIUX 29.02.2023 | http://school-
KapOOHOBBIX KHCJIOT, X MOFOIIIEE collection.edu.ru/
712 nericteue. [lonsarue o
CUHTCTHYECKUX MOIOIIUX
cpencrBax (CMC)
['eneTnyeckas cBs3b 04.03.2023 | http://school-
73 YIJIEBOJOPOJIOB U collection.edu.ru/
KHCIIOPOJICOCPKAIINX
OpPraHWYECKUX BEIIECTB
24 PacuéThl 10 ypaBHEHHAM 06.03.2023 :;Tléctis‘::zzll; »
XUMHYCCKHAX PEaKITHA e
25 CucteMaru3anus u 0000IIeHNE 07.03.2023 :Eléctii::zzl; »
3HAHUM 10 TeMe =
OO01as XxapakTepUCTUKa YIiIeBOI0B 11.03.2023 | http://school-
76 1 KJ1accuukaius yrieBo10B collection.edu.ru/
(MOHO-, M- U TIOJTHCaXapHIbl)
Momnocaxapuabl: puznueckue 13.03.2023 | http://school-
77 CBOIICTBA U HAXOXKCHHUE B collection.edu.ru/
pHUpoie
[IpuMeHeHue riroKo3bl, €€ 14.03.2023 | http://school-
78 3HA4YCHHUE B JKU3HEACITECIbHOCTHU collection.edu.ru/
opranmusma
Jucaxapuipl: caxapo3a, MajbT03a 18.03.2023 | http://school-
79 u sakro3a. Haxoxxaenue B mpupoze collection.edu.ru/

U IPpUMCHCHUEC JUCaXapUua0B
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[Tonucaxapuasl: cTpoeHue
MaKpOMOJIEKYJ, (PU3NYecKre u

20.03.2023

http://school-
collection.edu.ru/

80
XUMHYECKHE CBOMCTBA,
MIPUMCHCHHE
[TonsTHE 06 MCKYCCTBEHHBIX 21.03.2023 | http://school-

81 BOTOKHAX collection.edu.ru/
Pemrenne pacueTHbIX 33724 HA 01.04.2023 | http://school-

82 OIpEIEIIEHUE JOIU BBIX01a collection.edu.ru/
MIPOJTyKTa PEAKIIUU OT
TEOPETUICCKH BO3MOKHOTO

83 CucteMaru3zanus u 0000IIeHNe 03.04.2023 | http://school-
3HAHWI TI0 pasaeny collection.edu.ru/
KonTponbHas pabora no teme 04.04.2023 | http://school-

84 "Kucnopoaconepxamue collection.edu.ru/
OPraHM4YeCcKue CoeAMHEHU"
AMuHBIL: Knaccudukanms, 08.04.2023 | http://school-
CTPOCHHE MOJIEKYJI, 00IIIast collection.edu.ru/

85 dhopmyna, uzomepusi,
HOMEHKJIaTypa u pu3nYecKue
CBOICTBa

86 XuMHUECKHe CBOMCTBA 10.04.2023 | http://school-
anudaTuyecKux aMMHOB collection.edu.ru/
AHUJIMH: CTPOCHUE aHWJIUHA, 11.04.2023 | http://school-

87 0COOCHHOCTH XUMUYECKHX CBOICTB collection.edu.ru/

AdHUJINHAa
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CriocoOsI MmoTydeHust u 15.04.2023 | http://school-

88 pUMEHEHHE aTn(aTHIECKIX collection.edu.ru/
aMUHOB
AMMHOKHUCIIOTHI: HOMEHKJIATypa U 17.04.2023 | http://school-

89 nzomepusi, pusnuecKue CBOICTBA. collection.edu.ru/
OtnenbHBIC IPEACTABUTEH Ol
AMUHOKHCIIOT
XUMHUYECKUE CBOMCTBA 18.04.2023 | http://school-

90 aMUHOKHCJIOT, UX OMOJIOTHYECKOE collection.edu.ru/
3Ha4YeHHE aMUHOKUCIOT. CUHTE3 U
TUPOJIN3 TIENITHIOB

o1 Besky Kak MPUpOIHBIE MOTMMEDHI; 22.04.2023 | http: _SChOOI'
CTPYKTYDHI 6ETKOB collection.edu.ru/

24.04.2023 | http://school-

92 XUMHYECKUE CBOMCTBA OETIKOB collection.edu.ru/
A3oTcoaepkalime 25.04.2023 | http://school-

93 TeTEPOLUKINYECKUE COCTUHEHUS. collection.edu.ru/
HyxiienHOBbIE KUCIIOTBI: COCTaB,
CTpOEHHUE U OHOJIOTHYECcKast poJib
[IpakTuueckas pabora Ne 4. http://school-

94 Pemenue SKCHe”pI/IMeHTaJIBHBIX 99.04.2023 collection.edu.ru/
3aza4 1o Teme "A3oTcoaepxaiiue
OpraHUYecKue coequHeHus"
[IpakTtuyeckas padora Ne 5. http://school-

95 Pelrenne skcrniepuMeEHTAIBHBIX 06.05.2023 collection.edu.ru/

3aga4 no teMe "Pacro3HaBanue
OpPraHUYECKUX COETMHEHUI"
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KoHnTponsHas paboTta o Teme 08.05.2023 | http://school-
96 "A30TCOAEpIKaIINE OPraHuIeCKre 1 collection.edu.ru/
coeMHEeHUs"
OcHOBHBIE IOHATHUSI XUMUHT 13.05.2023 | http://school-
BBICOKOMOJIEKYIAPHBIX collection.edu.ru/
97 COCIIMHEHUH M METOJIbI UX CHHTE3a 1
—TOJIMMEpHU3aIHs U
TTOJIMKOHACHCAITUS
o8 [TnacTMaccel. YTUIH3aus U 1 15.05.2023 | http: _SChOOI'
NepepaboTka MIaCTHKA collection.edu.ru/
99 DacTOMEpHI: HATyPalbHBIN 1 16.05.2023 | http: _SChOOI'
CHUHTETUYECKUE KaydyKu. Pesnna collection.edu.ru/
BosokHa: HatypanbHbIe, 20.05.2023 | http://school-
100 HUCKYCCTBEHHBIE, CHHTETUYECKUE. 1 collection.edu.ru/
[Tonumepsl crieranbHOTO
Ha3HAYCHUS
[IpakTnueckas pabora Ne 6. 22.05.2023 | http://school-
101 Pemenune skcnepuMeHTaIbHBIX 1 collection.edu.ru/
3a7a4 1o teme "Pacrno3HaBanue
IJIACTMACC U BOJIOKOH"
O06001eHne u cucTeMaTu3amnus 23.05.2023 | http://school-
102 HU3YYEHHOTO MaTepuaia Io TeMe 1 collection.edu.ru/
"BbICOKOMOTNIEKYIISIpHBIE
coeMHeHus"
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME
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