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HOACHUTEJIBHAS 3AITMCKA

Pabouas mporpamMMa 1o XUMUH Ha YPOBHE CpeHEro o01ero oopazoBanus pa3padoTana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3
«O06 obpazoBanuu B Poccuiickoit denepanumy», TpeOGoBaHUHN K pe3ysibTaTaM 0CBOeHHs (pefiepaibHOM 00pa30BaTeIbHON MPOrpaMMBbl CPETHETO OOLIETo
obpazoBanus(DOIT COO), npeacraieHHsix B DeaepalibHOM rocyapcTBeHHOM oOpa3oBarenbHoM ctanaapre COO, ¢ yuérom Konneniuu
npenojaBaHus yueOHoro npeaMera « XuMus» B 00pa3oBaTellbHBIX opranu3anusax Poccuiickoit deaepannu, pean3yomyux OCHOBHbIE
o0Opa3oBaTeNbHbIE IPOTPAMMBI, 1 OCHOBHBIX OJIOKeHU «CTpareruu pa3Butus Bocnutanus B Poccuiickoit denepanuu Ha nepuon a0 2025 roga»
(Pacnopspxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

Xumus Ha YpOBHE YIITyOIEHHOTO N3yUeHUs 3aHUMAET BaKHOE MECTO B CUCTEME €CTECTBEHHO-HAyYHOTO o0pazoBanus ydammxcs 10—11
KJaccoB. M3ydeHue npenmera, peanusyemMoe B yCIOBUAX AU(PpepeHInpOBaHHOT0, MPO(PUIBLHOr0 00y4eHus, MPU3BAHO 00ECTIEYUTh
00111e00pa30BaTENbHYI0 U OOMIEKYIBTYPHYIO MOJITOTOBKY BBIITYCKHHKOB IIKOJIBI, HEOOXOAUMYIO JUTSl aJanTallii X K OBICTPO MEHSIOMIMMCS YCIOBUSM
KHU3HU B COLIMYME, a TaKXkKe [yl POAOIDKEHU 00yUeHHsI B OpraHnu3alusaX MpodecCHOHAIBLHOI0 00pa30oBaHMsl, B KOTOPhIX XUMUS SIBIISIETCS OJAHOM 13
MPUOPUTETHBIX TUCIHUILIHH.

B nporpamMe 1o XuMum Ha3HaYeHUE NpeaMeTa « XUMHUs» M0JIydaeT MOoJApOOHY0 HHTEPIIPETALUI0 B COOTBETCTBUU C OCHOBOMOJIAratOIIuMHU
nonoxernssMu I'OC COO o B3anM0o00yCIOBICHHOCTH 1IeTIeH, Co/lepKaHus, pe3yJIbTaTOB 00yYeHHs U TPEOOBaHHUN K YPOBHIO MOJITOTOBKH
BBIITYCKHUKOB. CBUJIETEIHCTBOM TOMY SIBJIIIOTCS CJIEAYIOIINE BBITOJIHSAEMbIE IPOIPaMMON IO XUMUM (DYHKIHH:

MH(POPMALIMOHHO-METOIMUECKAs], peau3aliisi KOTOpOol o0ecriedrBaeT MOTyYeHUE PEICTABICHHS O IETIsX, COAep KaHuM, 00IIel CTpaTerul 00y4eHus,
BOCIIUTaHMS U PAa3BUTHUS 00YUAIOIUXCS CPEACTBAMU MPEIMETa, U3y4aeMOro B paMKax KOHKPETHOTO MPOpuIs;

OpraHU3aIMOHHO-TUIAHUPYIOINAs, KOTOpast MpelyCMaTpUBAET ONpeeNieHHe: MPUHIUIIOB CTPYKTYPUPOBAHUS U TTOCIIEIOBATEIIBHOCTH U3yUSHHS
y4eOHOro Matepuaa, KOJIMUYEeCTBEHHBIX M KAUECTBEHHBIX €r0 XapaKTePUCTHK; MOIX0A0B K (POPMUPOBAHUIO COAEPKATEIBHON OCHOBBI KOHTPOJIS U
OLIEHKH 00pa30BaTENbHBIX JOCTIKEHUH 00yYaIOIIMXCsl B paMKaX UTOTOBOW aTTeCTaluu B (JOpMe €HMHOTO TOCyIapCTBEHHOTO IK3aMEeHa M0 XMMUH.

[Tporpamma asist yriryOaE€HHOTO N3YYEHUS] XUMHH:

yCTaHAaBJIMBAaeT MHBApMAaHTHOE IPEIMETHOE COJEp)KaHHe, O0s3aTeIbHOE ISl W3yYeHUs B paMKax OTAENbHBIX Npoduiei, mpeaycMarpuBaer
pacnpeziefieHue U CTPYKTYPHUPOBaHHUE €ro 10 KiaccaM, OCHOBHBIM CO/IEp KaTeIbHbIM JTMHUSIM/pa3iesaM Kypca;

JaéT IpUMEPHOE pacipeesieHue yueOHOro BpeMEHH, PEKOMEHIyEeMOT0 [T U3yUeHHs! OTAEIbHBIX TEM;

npeiaraeT IPUMEPHYIO IOCIEI0BAaTEIbHOCTh H3YyYEHHs Y4eOHOro martepuana C Y4YETOM JIOTMKU TIOCTPOEHMSI Kypca, BHYTPUIIPEIMETHBIX U
MEXIPEIMETHBIX CBA3EH;

JTAET METOJIMYECKYI0 MHTEPIIPETALMIO L€ U 3a/1a4 U3yUYeHHs MpeIMeTa Ha YriIyOJIEHHOM ypOBHE C YYETOM COBPEMEHHBIX NPUOPUTETOB B CUCTEME
cpeaHero oouero oopazoBaHMs, COAEPKATEIbHON XapaKTEepUCTUKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS OCHOBHOH 00pa30BaTEeNbHON MPOrpamMMbl



cpennero oOmero o0pa3oBaHUs (JIMYHOCTHBIX, METAaNpPEAMETHBIX, MPEIMETHBIX), a TaKKe C y4ETOM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHBIX
JecTBUI 00ydaroLerocs o OCBOEHUIO COIEPIKaHUs MIPeIMETa.

[To BceM Ha3BaHHBIM MO3UIMSAM B MIPOTrpaMMe 110 XUMHH MPEAyCMOTpPEHa MIPEEeMCTBEHHOCTh C 00y4YeHHEM XMMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus. 3a TpenellaMd yCTaHOBJICHHON NpPOTpaMMON IO XUMHUHU 00s3aTelnbHON (MHBAapUAHTHOM) COCTaBISIONICH COep)aHUs Y4eOHOTO
npenMera «XUMHs» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapUaTHUBHOM COCTaBJISIONICH, KOTOpas JOJDKHA OIpeNessThbCsl B COOTBETCTBHH C
HaMpaBJICHUEM KOHKPETHOTO NMPOoduiIst 00ydeHus..

B cootBetcTBHM C¢ koHIenTyanbHbIMU ToNokeHUsMu OI'OC COO o HazHaueHHH TpPeaMETOB 0a30BOTO U YIIIyONEHHOTO YPOBHEW B CHUCTEME
G hepeHIIMPOBAHHOTO O0YUYCHHS Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHUs XM Ha YPOBHE YIITyOJIEHHOTO U3yYCHHUS HAMPABJICH HA pean3aliio
MIPEEMCTBEHHOCTH C TMOCIEAYIOIUM 3TalloM MONyYeHUs XUMUYECKOro oOpa3oBaHHs B paMKaxX HM3y4YEHUS CICIUANBHBIX €CTECTBEHHO-HAYYHBIX WU
XUMHUYCCKHUX JWCIHILIMH B By3aX W OpPraHHM3aIMsaX CpeJHero npodeccHoHaTbHOTO 0Opa3oBaHHs. B 3Toi CBS3W W3ydeHHE TpeaMeTa «XHMHUDy
OpUEHTHPOBAHO MPEUMYIIECTBEHHO HAa pACHIMPEHUE W YIIyOJICHHE TEOPETUYECKOW W MPAKTUYECKOW MOJITOTOBKM OOYYAIOUINXCS, BBIOPABIIHUX
onpeAcnéHHblid MpoGuiasr OO0ydYeHUs, B TOM YHCJIC C IEPCICKTHBOW IMOCIEAYIOMEro MOJMyUYeHUsI XHUMHYECKOTO OOpa30BaHWS B OpraHH3aIUsIX
npodeccuonansHOoro obpazoBanus. Hapsimy c¢ stum, B cBere TpeboBanuit ®I'OC COO k minaHUpyeMbIM pe3ylbTaTaM OCBOCHHS (eaepanbHO
00pa30BaTeILHON MPOrPaMMBI CPETHETO OOIIEro 00pa30BaHUs U3yUCHUE MPEAMETa « XUMHUD) OPUESHTHPOBAHO TAKXKE Ha PEIICHUE 3a/1a4 BOCITUTAHHS
U COLIMAJIbHOTO Pa3BHUTUSA OOYyYaromMXCs, Ha (OPMUPOBAHUE Yy HUX OOIICMHTENIEKTyaIbHBIX YMEHUH, YMEHUI palMoHaTU3aluy y4eOHOro Tpyaa U
0000IEHHBIX CITOCOOOB ACATEIHPHOCTH, UMEIOIINX MEXIUCITUTUTMHAPHBIN, HAAMPEIMETHBIN XapakTep.

CocTaBigomuMU IpeaMeTa « XuMUs) Ha ypOBHE YIIIyOJIEHHOTO N3YUYEeHHUS SBIIAIOTCS yriyOn€HHbIE Kypehl — « Opranndeckas XuMus» 1 «O01mas
U HeopraHudeckas xumus». [Ipu onpenenenun noaxoaoB K 0TOOPY U CTPYKTYpHON OpraHU3aliK COJEpKaHHs 3TUX KypCOB B IPOrpaMMe M0 XUMUH 3a
ocHoBy npuHsATHI nojoxkerust GI'OC COO o paznuuusx 6a30BOro u yriayOoaéHHOTO YpOBHEH U3yUYeHUs MpeaMeTa.

OcHoBy coaepxkanus KypcoB «Opranudeckast Xumus» U «O0IIas 1 HEOPraHUYECKasi XUMUSD COCTABJISET COBOKYITHOCTh MPEIMETHBIX 3HAHUN U
YMEHHM, OTHOCSAIIMXCS K 0a30BOMY YpPOBHIO H3yYEHHs IpeaMera. JTa cHCTeMa 3HAaHUM MOJy4yaeT OIpelneiEHHOE TEOPETUYECKOe JIOTOJIHEHHE,
MO3BOJISFOIIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINI 00bEM (hakTomornueckoro Marepuaia. Tak, Ha yriyOJIEHHOM YpOBHE U3yUeHHS MpeaMeTa
o0ecrieueHa BO3MOXXHOCTh 3HAUUTEIBHOIO YyBEJIWYEHHs] 00bEMa 3HAHUH O XMMHMYECKHUX 3JEMEHTaX M CBOMCTBAX WX COEJAMHEHUH Ha OCHOBE
pacumpeHust ¥ yriryOJIeHus: MpeCTaBICHUN O CTPOCHUH BEIIECTBA, XUMHUECKON CBS3H M 3aKOHOMEPHOCTSIX MPOTEKAHMS PEaKIUil, pacCCMaTPUBAEMBIX
C TOYKHU 3pEHUs] XUMHYECKOW KMHETHKU U TEPMOJUHAMUKU. M3ydyeHne nepuoanyeckoro 3akona u llepuoaudeckoil cucteMbl XUMHUUECKUX 3JIEMEHTOB
0a3upyeTcsi Ha COBPEMEHHBIX KBAaHTOBOMEXAHMYECKHUX NPEACTABICHUSAX O CTPOCHHMU aToMa. XHUMHUYECKas CBA3b OOBACHSIETCA C TOYKU 3PEHHSA
HHEPreTUYECKUX U3MEHEHUN Ipu e€ 00pa30BaHUM U Pa3pyIICHUH, a TAKXKE C TOUKH 3pEHUs] MeXaHU3MOB e€ oOpa3oBaHus. 3ydeHune THUIOB peakiuii
JornonHsAeTcs (POPMUPOBAHKUEM TIPEACTABICHUI 00 AIIEKTPOXMMHUYECKHX IPOIECCaX M AIIEKTPOJIM3E PACIUIABOB M PACTBOPOB BellecTB. B Kypce



OpPTaHHYECKON XUMHH TPH PACCMOTPEHUHM PEAKIIMOHHON CIMOCOOHOCTH COCIMHEHWH yAeNseTcss 0co00e BHUMAHHE BOMPOCcaM 00 3JICKTPOHHBIX
s dekTax, 0 B3aMMHOM BIUSHAU aTOMOB B MOJIEKYJIaX M MEXaHH3MaX PEaKiuil.

Oco0oe 3HaueHHE MMEET TO, YTO Ha COJIEp)KaHHWE KYpPCOB XMMHUHU YIiyOJEHHOTO YPOBHSA HM3y4YeHHUS ISl KIAcCOB OMpPENEIEHHOTO Mpoduis
(rmaBHBIM 00pa3oM Ha WX CTPYKTYPY M XapakTep MOTMOTHEHHU K OOIIeH crcTeMe MPEAMETHBIX 3HAHWW) OKA3bIBAIOT BIUSHUE CMEXKHBIC MPEIMETHI.
Tak, Hanmpumep, B COIEpKaHUM IpeAMeTa A KIacCOB XMMHUKO-(U3MUECKOTro Mmpoduis O0JblIoe 3HaueHHE OyAyT MMEThb AJIEMEHThl y4eOHOro
MaTepuana o oomeit xumuun. [Ipu u3ydeHun npeaMera B JaHHOM CiIydae akIeHT OyAeT clelaH Ha OOIHOCTh METO/I0B MMO3HAHUS, OOIIHOCTh 3aKOHOB
U TEOpHil B XUMHUU U B (PU3HKE: aTOMHO-MOJIEKYJIsipHasi Teopus (MOJIEKyJsipHasi Teopusi B (pU3MKe), 3aKOHBI COXPAHEHUS MACChl U SHEPTUH, 3aKOHbBI
TEPMOJAUHAMMKH, DJIEKTPOJIN3A, IPEACTABIEHUS O CTPOSHUH BEILECTB U IPYTOE.

B 10 xe BpEMs B COACPIKAHUU MMPEAMCTA IS KIIaCCOB XHUMHKO-OHOJIOTHYECKOTO HpO(I)I/IJBI OOJIBIIIHI YILGHLHBII‘;I BCC 6yz[eT HMCTb OpraHUYCCKas
xuMus. B stom ciIydyac Mnpe€aoCTaBJIsICTCA BO3MOXHOCTH JJIA Oosiee 0OCTOSATEIHHOTO PaCCMOTPCHUA XHUMHYCCKOU OopraHru3ali KIICTKU KakK
OMOJIOTHYCCKOM CHUCTEMBI, B COCTaB KOTOpOfI BXOIAT, K MPUMCPY, TAKUC CTPYKTYPHBIC KOMIIOHCHTBI, KaK JIMIIU/IBI, 6€J'IKI/I, YTJIICBOJbI, HYKJIICHHOBBIC
KHCJIOTBI U ApPYyTruUc. HpI/I 5TOM 3HAHHS O COCTaBE€ M CBOMCTBAaX HpeJICTaBI/ITeHeﬁ OCHOBHBIX KJIACCOB OPraHHMYCCKHUX BCHICCTB CIIyXKaT OCHOBOM JUIA
HN3YUCHUA CYITHOCTH NPOLECCCOB (I)OTOCI/IHTQBa, AbIXaHHW, MAIICBAPCHU.

B nutane ¢hopMupoBaHus OCHOB HAYYHOT'O MHUPOBO33pPEHUS, OCBOCHHS OOIIEHAYYHBIX METOI0B MO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHUS
HAY4YHBIX 3HAHUU HA3yYEHHE npeaMeTa «XUMHS Ha yrIIyOJIEHHOM YpPOBHE OCHOBAaHO
Ha MEXIPEIMETHBIX CBS3SX C YYeOHBIMU TpEeIMETaMM, BXOISAIIMMU B COCTaB MpPEIMETHBIX obOnacteil «EcTecTBEHHO-HAyuYHBIE MPEIMETHI,
«Marematuka 1 uHQopmaTuka» u «Pycckuil S3bIK U IUTEpATypay.

[Tpu n3ydenun yuyeOHOTO mpenMeTa « XUMHs» Ha YriTyOJIEHHOM YpOBHE TaKKe, KaK Ha YPOBHE OCHOBHOTO M CpPEIHEro 00Iero oopasoBanus (Ha
0a30BOM ypOBHE), 3a7]aueii IepBOCTENIEHHON 3HAYMMOCTH sBJIsieTCS (POPMUPOBAHME OCHOB HAYKH XMMMHU KaK 00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS,
NPAaKTUYECKOHN JeATEIIbHOCTH YEJI0BEKa W OJHOTO M3 KOMIOHEHTOB MUPOBOW KyJNbTyphl. Pemienue 3Toif 3amaun Ha yriryOJaEHHOM YpOBHE H3YUYCHUS
IIpeIMeTa MpeAroaraeT peaan3auuio TaKuX LeleH, Kak:

q)OpMI/IpOBaHI/Ie Hpe}ICTaBHeHHﬁZ 0 MaT€puaibHOM €IWHCTBC MHpa, 3aKOHOMECPHOCTAX U ITO3HABAECMOCTHU SIBJICHUN Ipupoanl, 0 MECTC XUMHUHU B CUCTEME
€CTECTBEHHBIX HAYK M e€ BeIyIleil poji B 00ECIICUCHUH YCTONUYMBOTO Pa3BUTHSI YSIIOBEUSCTBA: B PEIICHUH MTPOOJIEM SKOIOTUICCKOM, SHEPreTUICCKOM
n HI/IHIGBOfI 6G3OHaCHOCTI/I, B pa3dBUTUN MCIWIHWHBI, CO3AaHWN HOBBIX MATCPHUAIOB, HOBBIX MCTOYHHUKOB JHCPruv, B o0ecrieueHun palroOHAJIBHOTO
NPUPOOIOIb30BaHUS, B (POPMHUPOBAHUU MUPOBO33PEHHS U OOIIEH KyJIbTYPhI YEIOBEKa, a TAKXKE SKOJIOTHICCKH 000OCHOBAHHOTO OTHOIICHHUS K CBOEMY
37I0POBBIO U TIPHUPOJTHOM Cpejie;

OCBOCHHME CHCTEMbI 3HAHUH, JIGKAIIUX B OCHOBE XMMHUYECKON COCTABIISIOIICH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa: (yHIAMCHTAIBHBIX MOHSITHH,
3aKOHOB " TeOpHI:I XUMHH, COBPEMCHHBIX Hpe}ICTaBHCHHﬁ O CTpPOCHHMH BCIIECCTBA HA PA3HBIX YPOBHAX — ATOMHOM, HOHHO-MOJICKYJIAPHOM,



HAJIMOJIEKYJIIPHOM, O TEPMOJMHAMUYECKUX M KUHETHUYECKHUX 3aKOHOMEPHOCTSAX MNPOTEKAHHUS XMUMHUYECKHX PEAKIUH, O XMMHYECKOM PaBHOBECHUHU,
pacTBOpax U AUCIEPCHBIX CHCTEMaX, 00 00X HAYYHBIX MPUHIIUIIAX XUMUYECKOTO MTPOU3BO/ICTBA;

dbopMupoBaHHE Y 00YYAOIINXCSI OCO3HAHHOTO TTOHUMAaHHUsI BOCTPEOOBAHHOCTH CUCTEMHBIX XUMHUYECCKHX 3HAHUHU N1 OOBSICHEHUS KITIOUYEBBIX HJICH U
npoOiieM COBPEMEHHOW XUMUHU, A OOBSICHEHHUS W MPOTHO3HPOBAHUS SBIECHUM, UMEIONINX €CTeCTBEHHO-HAYUYHYIO MPUPOAY; TPAMOTHOTO PEIIECHUS
nmpoOJieM, CBSI3aHHBIX C XHMMHEH, NMPOTHO3MPOBAHUS, aHAIW3a M OIEHKH C TO3MIMK 3KOJIOTHYECKOW O€30MacCHOCTH TOCIEACTBUNM OBITOBOW U
MIPOU3BOJCTBEHHOMN ACSITETLHOCTH YEIOBEKA, CBA3aHHON ¢ XMMHUYECKUM MPOU3BOJICTBOM, UCIIOJIb30BAHNEM U MEepepadOTKOI BEIECTB;

yrayOJIeHHe TMPeICTaBICHU O HAyYHBIX METOAax IMO3HAHHS, HEOOXOJWMBIX JUIS MPUOOPETCHUsS YMEHHH OPHEHTHPOBATHCS B MHPE BEIIECTB WU
00BSCHEHHS XUMUYECKUX SBIICHUH, HIMEIOIINX MECTO B MPUPOJIE, B MPAKTUUECKON AESITENFHOCTH U TIOBCETHEBHOM JKU3HU.

B nane peanuzanuu nepBoOYEpeHBIX BOCHHMTATENIBHBIX M Pa3BUBAIOIIMX (YHKUUI LIETOCTHOM CHCTEMBbI CpeAHero oOIiero oOpa3oBaHUs NpHU
U3yUYEHHUH MIpeaMeTa « XUMUs» Ha yriayOl€HHOM YPOBHE 0CO0YI0 aKTyaJIbHOCTh MPHOOPETAIOT TaKUE LIEIH U 33/1a4H, KaK:

BOCIIHTAaHHE YOEKJIEHHOCTH B MO3HABAEMOCTH SIBJICHHM MPUPOJBI, YBAKCHHUS K IMPOILECCY TBOPYECTBA B OOJIACTH TEOPETUYECKUX M TMPUKIATHBIX
WCCJICIOBAHHUM B XUMHH, OPMUPOBAHNE MUPOBO33PEHHS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYCHHIO M TIO3HAHMIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO M CaMOBOCIIMTAHUIO HAa OCHOBE YCBOEHHS OOIIeUeIOBEUECKUX
IICHHOCTEI;

pa3BUTHE TIO3HABATEIBLHBIX WHTEPECOB, MHTEJUICKTYAIbHBIX M TBOPUYECKUX CIOCOOHOCTEW 00ydaromuxcsi, (GOPMHUPOBAHUE Y HUX CO3HATEIHHOTO
OTHOIIIEHUS K CaMOOOpAa30BaHHWIO U HEMPEPHIBHOMY OOPa30BaHUIO KaK YCIOBHUIO YCHEIIHOW MPOGECcCHOHATBHOW M OOIIECTBEHHON NEATEIHLHOCTH,
OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IOTPEOHOCTH B 3I0pPOBOM 00pase >KU3HU;

dbopMHUpPOBaHHE YMEHUW M HABBIKOB PAa3yMHOTO MPHUPOIOIOIH30BAHUSA, PA3BUTHE IKOJOTHYECKON KYIbTYPHI, MPUOOpPETEHNE OMBITa OOIIECTBEHHO-
MOJIE3HOM PKOJIOTHYECKOU ASATEIbHOCTH.

OO111ee YUCIIO YacoB, MPEIYCMOTPEHHBIX JIs U3yUSHHsS] XUMUH Ha YTIIyOJIEHHOM YPOBHE CpeIHero oomero oopasoBanus, cocranisier 204 gacos: B 10
kiacce — 102 ygaca (3 yaca B Heneno), B 11 kmacce — 102 gaca (3 yaca B HEAEIIO).

COJAEP)KAHUE OBYYEHHUA 10 KJIACC OPI'AHUYECKAS XUMMUSA
TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH.
[Ipenmer u 3HauEHHE OPraHUYECKON XUMHHU, IIPEACTaBIEHUE O MHOI000pa3ui OPraHUYeCKUX COeTUHEHUH.

DJIEKTPOHHOE CTPOCHUE aToMa yTIJepoja: OCHOBHOE U BO30YXIEHHOE COCTOSHMs. BajeHTHbIe BO3MOXHOCTH aToMa yriiepoaa. XuMHYecKas
CBSI3b B OPraHMYECKUX COEAMHEHMAX. TuIbl THOpUAM3ALMU ATOMHBIX opOuTaneil yriepoma. MexaHu3Mbl 00pa3oBaHMs KOBAJCHTHOW CBS3H



(0OMEHHBIN M TOHOPHO-aKLUENTOpHBIN). TUIbl nepekpbriBaHNs aTOMHBIX OpOuTasiel, 6- U m-cBsi3u. OuHapHas, ABOWHasA U TpoitHas cBs3b. CrocoOb
paspbiBa CBsA3€l B MOJIEKyJIaX OpraHHMuYecKuXx BeriecTB. [IoHsTHEe 0 CBOOOIHOM pajuKalie, HyKiIeopuie 1 JeKTpodue.

Teopust ctpoeHust opranudeckux coequHeHuit A.M. ByTnepoBa u coBpeMeHHBIE MPEJCTABICHUS O CTPYKTYype MOJEKYJ. 3HAueHHE TEOPHUH
CTPOCHHUSI OPraHMYECKUX COCAMHEHUH. MOJeKyspHble U CTPYKTypHbIE (Gopmynbl. CTpyKTypHBIE (GOPMYIBI pa3iIM4YHBIX BUIOB: pPa3BEPHYyTas,
cokpaiméHHasi, ckenetHas. M3omepus. Bugel mzomepuu: CTpyKTypHas, MPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 3((EKTHl B MOJEKYJaX OpPraHMYECKUX

COCMHEHUH (MHIYKTHBHBIN 1 ME30MEPHBIi 3¢ (HeKThI).

[IpencraBnenue o kimaccudukanuu opraHudeckux BemiecTB. [loHsTne o ¢yHKIMOHANBHON rpynme. ['omosorus. I'omonorndeckue psibl.
CucremaTtnueckast HomeHkJarypa opranudeckux coenquneHuit (IUPAC) u TpuBnanbHble Ha3BaHUS OTNEIBHBIX NMPEACTAaBUTENCH.

OcobeHHoCTH U KiTaccu(UKAIVs OPraHuIeCKUX peakiuii. OKHCIUTEIIbHO-BOCCTAHOBUTEILHBIC PEAKITUN B OPTAaHUICCKOM XUMUH.

9KCHC[ZI/IMCHT2UIBHBI€ MCTOJIbI U3YUCHUA BCUICCTB U UX H[}GB[}&QCHI/II;'II O3HAKOMJICHHUE C 06pa3uaM1/1 OpTraHNYCCKUX BCIICCTB U MAaTCpUaJlaMHi Ha
HNX OCHOBE, OIIBITHI IIO IPEBPAIICHHUIO OPraHMYCCKHUX BCUICCTB IIPpHU HAarp€BaHHU (HJ’IaBJ’ICHI/Ie, O6yrHI/IBaHI/Ie n ropeHHe), KOHCTPYHUPOBAHHUC Moneneﬁ

MOJIEKYJI OPraHU4YECKHUX BELIECTB.
YriaeBoaopoabl.

Anxkanbl. 'oMonorndeckuii psij alkaHoB, o0mmas GpopMyiia, HOMEHKJIATypa U U30Mepusi. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI
AJIKaHOB, SP’-TMOPHUAN3AIMSA ATOMHBIX OpOUTAJIEH yriieposa, 6-CBs3b. DU3HUECKHUE CBOMCTBA AIKAHOB.

XHUMHUYECKHE CBOMCTBA ajIKaHOB: pCakiun  3aMCIICHUA, H30MCpU3allMM, ACTUAPUPOBAHUA, NHUKIW3allUK, IIHUPOJIM3a, KPCKHUHIA,
rOpCHH:I. Hpe,[[CTaBJ'IeHI/Ie O ME€XaHU3ME peaKHI/Iﬁ paaguKaJIbHOI'O 3aMCIICHUA.

Haxoxnaenue B mpupojie. CriocoObl oayueHus: ¥ IPUMEHEHHE aJIKaHOB.

[uknmoankanel. O6mas ¢opmyrna, HOMeHKIaTypa W u3oMmepusi. OCOOCHHOCTH CTPOCHHS W XHMHYECKHUX CBOWCTB MabIX (I[MKJIOIMPOIIAH,
UKJI00yTaH) U OOBIYHBIX (LIMKIIOMEHTAaH, [IUKJIOTeKCaH) HUKI0anKkaHoB. CrocoObl MOMyUeHuUs! U MPUMEHEHHE IUKIIOAIKaHOB.

Aukenbl. T'oMonoruueckuil s alkeHoB, 00mmas GopMyIia, HOMEHKIATYpa. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT AJIKEHOB, SP°-
rudpuan3anysl aTOMHBIX opOuTtaneil yriaepoaa, o- U m-cBsizu. CTpyKTypHas M reomerpudeckas (LMc-TpaHc-) usomepus. dusnueckue CBOICTBa



aJKEHOB. XMMHUYECKHE CBOMCTBA: PEAKIUU IPUCOEINHEHUS, 3aMEILICHUS B O-T10JI0KEHUE MPU IBOWMHOM CBA3M, MOJIMMEpPU3alMU U okucieHusd. [IpaBuino
MapxoBHaukoBa. KauecTBeHHBIE peakIy Ha JBOWHYIO CBA3b. CIIOCOOBI MOTYUYEHHs ¥ IPUMEHEHHUE aJTKEHOB.

Ankanuensl. Kiaccudukanus ankagueHoB (CONpsuKEHHBbIC, W30JIMPOBAHHBIC, KyMyaupoganuvie). OCOOCHHOCTH 3JIEKTPOHHOIO CTPOEHUS U
XMUMUYECKUX CBOMCTB CONPSOKEHHBIX OUeHOB, 1,2- u 1,4-npucoenunenue. [lomumepuszanms conpsokEHHbIX aueHOB. CrocoObl MONydeHHs |
IPUMEHEHHE AJIKaJUEHOB.

Anxunsbl. ['oMonornueckuii psij alnkuHOB, 00mas Gopmysa, HOMEHKIATypa U U30MepHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI
AIKWUHOB, SP-THOpUIM3AIUsl aTOMHBIX opOutaneil yriepoaa. dusmdeckne CBOICTBA aJKWHOB. XHUMHUYECKHUE CBOWCTBA: PEaKIUU MPHUCOSAUHEHUS,
JTUMEpHU3allMA W TPUMEpHU3aIK, OKUCIeHUs. KHUCIoTHBIe CBOMCTBA aJIKWHOB, MMEIOIIMX KOHIIEBYIO TPOWHYIO CBs3b. KadecTBEHHBIC peakiMu Ha
TPOHHYIO CBsI3b. CIIOCOOBI MOTyYEHUS U IPUMEHEHUE AIKHHOB.

ApomaTHyecKkre YIiIeBOJoponbl (apeHbl). ['oMmonmoruueckui psia apeHoB, oOmiast ¢opMmysa, HOMEHKJIATypa U H30MepHs. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl OeH3oia. dusnueckue CBOICTBa apeHOB. XMMHUYECKHE CBOMCTBa O€H30J1a W €ro IOMOJIOTOB: PEAKIUH
3aMelleHus] B OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM DPaauKalle, PEaklUN MPUCOEAUHEHHs], OKUCIIeHHe roMoisioroB OeHzona. [IpencraBnenue o6
OpUEHTHUPYIOIIEM ACUCTBUU 3aMECTUTENEeN B OEH30JbHOM KOJIbLIE HAa MPUMEPE AJKUIBHBIX PaJMKaloB, KapOOKCUIBHON, TMIPOKCUILHOM, aMHUHO- U
HUTPOTPYMIIbI, aTOMOB TajoreHoB. OCOOEHHOCTH XMMMYECKHX CBOWCTB ctuponia. [Tomumepuszanus ctuposa. CrnocoObl MOJyYeHHUS U HNPUMEHEHUE
apOMaTHUYECKUX YTJIEBOJIOPOIOB.

[Mpuponnsrii ra3. IlomytHeie HedTsHBIE ra3zel. Hedth m e€ mpoucxoxaenue. KaMeHHBIN yroib M NMpoAyKThl ero mepepadboTku. CrocoOb
nepepadoTKy He(TH: NEPEroHKa, KPEeKUHT (TepMUUECKUH, KaTamuTHYeCcKuit), pudopmuHr, nuponus. [Ipoaykrsl nepepaboTku He(TH, UX IPUMEHEHHUE
B IIPOMBIILIJIEHHOCTH U B OBITY.

I'eneTndeckas CBA3b MCKAY pa3JIMYHBIMU KJIaCCaMH YTJICBOAOPOA0B.

OneKTpOHHOE CTpOEHUe raJIOr€HIPOU3BOIHBIX YTIIEBOAOPOIOB. Peakuuu 3aMEILEeHUS rajoresa Ha
TUAPOKCOIPYIITY, HUTPOIPyIIly, IMAHOTPYIIITy, aMUHOTpynny. JIeHCTBHE Ha TaJIOr€HNPOU3BOJHBIE BOJHOTO M CIMPTOBOTO pPAacTBOpa IMIENOYH.
B3auMozeiicTBUE AUrajgoreHaakaHoB ¢ MarHMEM W LHHUHKOM. IIoHATHE 0 METalNIOOpraHMYEeCKUX COoeAUHEHUAX. Mcnonp30BaHne rajloreHIpon3BOAHBIX
YTIEBOAOPOAOB B OBITY, TEXHUKE M IIPH CHHTE3€ OPraHUIECKHUX BEIECTB.

OKCIIEPUMEHTAIbHBIC METOJbl M3YYCHHUS BEIISCTB M MX NPEBPAIICHHNA: U3y4YeHHE (U3NYECKUX CBOHCTB YIJIEBOJOPOJOB (PaCTBOPUMOCTH),
Ka4eCTBEHHBIX PEaKLUil YyIJIEeBOAOPOAOB pPa3IMYHbIX KJIAcCOB (oOecuBedyrBaHUME OpPOMHOM MM HMOJHOW BOJBI, PAcTBOpa IEpMaHraHaTa KaJus,

B3aMMO/JICHCTBUE alleTHICHAa ¢ aMMHAa4YHBIM pacTBOpoM okcuzaa cepedpa(l)), xauecTBeHHOE OOHApY)KEHHE yIiepoJa W BOAOPOAA B OPraHHYECKUX



BCIICCTBAX, IMOJTYYCHUE 3TUJIICHA U U3YUYCHUC €TO CBOfICTB, O3HAaKOMJICHUE C KOJIJICKIIUAMU «He(bTI)» n «YFOJ'II)», C 06p&3HaMI/I ImracTMaccC, Kay4ykKoB 1
PE3UHBbI, MOACITIUPOBAHUEC MOJICKYJI YTJICBOAOPOAOB U I'dJIOTCHIIPONU3BOAHLIX YITICBOAOPOAOB.

Kucaopoacoaep:kamye opranndeckue coenHeHNs.

[Ipenenbaple omHOaTOMHBIE CrUPTHL. CTpoeHHE MOJIEKYN (Ha MpUMEpe MeTaHoja M dTaHona). ['oMomormveckuid psia, ooOmas (opmyna,
U30MEpHUs, HOMEHKJIATypa U Kiaccudukaius. Ou3ndeckre CBONCTBA MPEIEIbHBIX OJHOATOMHBIX CIIUPTOB. BOJAOPOIHBIE CBA3H MEXKIY MOJICKYJIaMH
CIIMPTOB. XUMHYECKUE CBOICTBA: pC€aknun 3aMCIICHHA, ACTHApaTaliid, OKHCJICHUA, BSaHMO)IeﬁCTBHe C OpraHM4€CKMMH U HEOPTaHHMYCCKUMH
kuciaoramMu. KauecTBeHHas peakiisi HAa OJHOATOMHBIC cUPTHL. JleiicTBHe 3TaHONa M METaHOla Ha OpraHu3M uenoBeka. CrocoObl MONydeHUs U
MPUMCHCHHUEC OAHOATOMHBIX CIIMPTOB.

[Ipocteie 3¢upbl, HOMeHKIaTypa U n3omMepusi. Oco0eHHOCTH (PU3MUYECKIX U XUMHUYECKUX CBOWCTB.

MHoOroaroMHbie CHUPTHI — STUICHTIUKOIb W TiMLepuH. PU3NyecKre M XMMHUYECKHE CBOMCTBA: peaklUU 3aMEIICHUs, B3aHUMOJICUCTBHE C
OpraHMYECKUMH ¥ HEOPraHMYEeCKHMMH KHCIOTaMH, KAa4eCTBEHHAas pEeakiis Ha MHOroaToMHbIe CHHUPTHL [IpeicraBieHue O MeXaHU3ME pPEeaKIIHii
HYKJIeo(UIbHOTO 3aMeneHus. [[eficTBue Ha opranu3m denoeka. CriocoObl OTyUeHUS ¥ MPUMEHEHHE MHOTOAQTOMHBIX CITUPTOB.

@enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIIMSHHE THAPOKCOTpYyHIbl M OeH3onbHOro snpa. dusnyeckue cBoiictBa (eHona. OcoOeHHOCTH
XUMHYECKUX CBOMCTB (eHona. KauectBeHHble peakiun Ha ¢eHon. TokcuuHocTh (enona. CrocoObl MoMydeHuss U NpUMEHEeHHe (QeHona.
®denonpopManbaeruaHas CMOJIA.

KapOonunbHble cOeIMHEHUS! — albJETHABl U KETOHBL. DJIEKTPOHHOE CTPOEHUE KapOOHWIBHOW TpyMMbl. ['oMonoruueckue psasl albIeTUI0B U
KETOHOB, 001ast popmyiia, nsoMmepus U HoMeHkiatypa. Gusndyeckrue cBOWCTBA alIbJIETHIOB  KETOHOB. XMMHUYECKHUE CBOMCTBA alIbJIETHI0OB U KETOHOB:

pCakiun NpPpUCOCAUHCHUS. Oxwuciienne AIBACTUAOB, KAYCCTBCHHBIC PCAKIIMHW HA aJIbACTUIBI. Crioco05s1 MOJIYYCHHA W NPHUMCHCHUC AJIBACTHIOB U
KETOHOB.

OHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KUCIOTHI. OCOOSEHHOCTH CTPOEHHUS MOJEKYJ KapOOHOBBIX KHCIOT. V3oMepusi ¥ HOMEHKJATypa.
dusnyeckre cBOMCTBAa 0JHOOCHOBHBIX NPEENbHBIX KAPOOHOBBIX KHCIOT. BoIOpOJHBIE CBS3U MEXAY MOJIEKYIaMU KapOOHOBBIX KMCIOT. XUMUYECKHE
CBOWCTBA: KHCIIOTHBIE CBOWCTBA, PeakUus 3TepU(PUKALUHU, PEaKIMU C y4aCTHEM YTJIEBOJOPOIHOrO pajukana. OcoOEHHOCTH CBOMCTB MypaBbHHOM
KUCIOThl. [loHATHE O NPOM3BOJIHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3¢upax. MnHoroo0pasue kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB
HETPEIENbHBIX U APOMATUYECKUX KApOOHOBBIX KHCIIOT, IUKAPOOHOBBIX KUCIIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaBuTenu BeICIIMX KapOOHOBBIX
KUCJIOT: CT€apuHOBasl, NAJIbMUTUHOBAS, OJICUHOBASL, IUHOI€8As, TUHONEH06ds KUCIO0Thl. CrlocoObI OyYeHHs U IPUMEHEHUE KapOOHOBBIX KUCIIOT.



Cnoxussie »¢upsl. ['oMonornyeckuii psig, obmas dopMmysa, u3oMepus U HOMEHKIaTypa. PU3NUECKne U XMMHYECKUE CBOMCTBA: THAPOJIH3 B
KHUCJIOW U ILIEJIOYHOM Cpee.

Kupsl. Crpoenue, pusuueckre U XMMHUYECKHE CBOMCTBA >KUPOB: T'MIAPOIU3 B KHCIOM U 1IenodHoil cpene. OCOOCHHOCTH CBOMCTB KHPOB,
COJIeprKalINX OCTATKU HEINPENEIbHBIX JKUPHBIX KUCIOT. JKupbl B ipupoe.

MLIJ'Ié. KaK COJIM BBICIIIHNX Kap6OHOBBIX KHUCJIOT, UX MOIOIIICC JIeiCTBUE.

OOmiass xapakTepucTuka yrieBoaoB. Kraccudwukanus yrieBogoB (MOHO-, [u- U ToOJIUcaxapuabl). MoHOcaxapuIbl: TIIIOKO3a,
bpykKTO3a, rajakro3a, pudo3a, 1e30kcuprudo3a. dusnueckue CBOMCTBAa U HaxoxiaeHue B rnpupoge. dorocuHTe3. XUMUYECKHE CBOMCTBA TIIOKO3BI:
pEeaKuu C y4acTHeM CHUPTOBBIX M albJCTUAHOW TPYMI, COUPTOBOE M MOJIOYHOKHCIOE OpokeHue. lIpuMeHeHue TIOKO3bI, €€ 3Ha4YeHHe B
JKU3HENESITeIbHOCTH Opranu3Ma. Jlucaxapuapl: caxapo3a, MajlbTO3a U JaKTO3a. BOCCTaHABIMBAIOIIME W HEBOCCTAHABIMBAIOIINAE AUCAXaAPHUIBI.
['unponu3 mucaxapunoB. Haxoxnaenue B mpupone u npuMmeHeHue. [lonmucaxapuapl: Kpaxmall, TIHKOTeH U Iemnoio3a. CTpoeHrne MaKpOMOJIEKYT
Kpaxmaja, TJIMKOTE€HA W IeJUTI003bl. DPU3NUecKre CBOMCTBA Kpaxmasa U IEJUII0JIO3bl. XUMHUYECKHE CBOMCTBA Kpaxmalia: THAPOJIU3, KaueCTBEHHAs

peakuus ¢ HoaoM. XMMHUYECKHE CBOMCTBA LEJUIIOI03bI: THIPOIIN3, NoJTyuyeHHe 3(pupoB nemonao3bl. [TonsaTre 06 NCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a,
aleTaTHBIN MIENK).

OKCHEPUMEHTAIbHBIC METOJIbI U3YUYEHUS BEIIECTB U UX MPEBPAIICHUI: PACTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJIE, B3aUMOJCHCTBUE 3TaHOA C
HaTpUEM, OKHUCJIEHHWE STHJIOBOTO CHHpTa B ajbJETH] HAa pacKajICHHOW MEIHOW IMPOBOJOKE, OKHCICHHE STHUJIOBOTO CHUpPTA JUXPOMATOM Kajus
(BOBMOXKHO HCIOJIL30BaHUE BUICOMATCPUATIOB), KAYECTBEHHBIC PEAKIMM Ha alblIeruibl (C ruapokcuaoM amammuHcepeOpa(l) u rumpokcumom
meau(Il)), peaxus riuuepuna ¢ rugpokcugom meau(ll), xumuueckue cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJEHCTBHE pacTBOpPa IITIOKO3bI C
ruapokcuaom meau(Il), B3ammoseicTBre Kpaxmaia ¢ UOJI0M, PEUICHHE dKCIIEPUMEHTANBHBIX 331a4 1mo TemMaMm «Cruptel u penonby, «KapOboHoBBIE
KUCHI0ThI. ClloXKHBIE 3(pUpBI».

A3o0Tcoaep:Kainiue OpraHuvecKue CoeHHeHHsI.

AMWHBI — OpraHMYecKue MpOu3BOIHBIE aMMuaka. Kiaccubukanus amMuHOB: anudaTtHdeckue W apoMaTHYECKHe, NEepBUYHBIC, BTOPUYHBIE U
Tpetuunble. CTpoeHue Mosekyn, oOmas ¢opmysia, U30MepHs, HOMEHKIaTypa U (U3MYecKHe CBOWCTBA. XUMHUYECKOE CBOWCTBA aau(paTHYECKUX
aMUHOB: OCHOBHBIE CBOMCTBA, aIKWJINPOBAHNE, B3aUMOEHCTBHE IEPBUYHBIX aMUHOB C a30TUCTON KHUCI0TON. COM aJKUIaMMOHUS.

AHWIMH — MpeACTaBUTENb aMHUHOB apomarunyeckoro psaa. CrpoeHue aHuiauHa. B3aumHOe BiMSHME TIpynn aTOMOB B MOJIEKYJI€ aHWJIMHA.
OCO0OeHHOCTH XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHble peakluu Ha aHWIMH. CrocoObl NMOJIY4YEeHUs U NMPUMEHEHUE anu(aTHuecKuX aMHHOB.
[ToydeHue aHnIMHA U3 HUTPOOEH30A.



AMHMHOKHCIOTHI. HOMGHKJ’IaTypa H H30MCEpUs. OTI[GJ'II)HI)IG NpeaACTaBUTCIN O-aMHUHOKHUCIIOT: TJIMOWH, aJIaHWH. dusnueckue CBOKMCTBA
aMMHOKHCIIOT. XHMMHYECKHE CBONCTBA aMHHOKHCIOT Kak aM(l)OTeprIX OpTaHHYCCKUX COG,Z[HHGHPIIZ, peaKknusa MNOJUKOHACHCAIHUHU, 06p330BaHI/Ie
HGHTHI{HOfI cBs3u. bruonorndeckoe 3HaueHHE aMUHOKHUCIOT. CUHTE3 U THAPOJIN3 IETITUIO0B.

benku xak mpupojHble moiauMepsl. llepBuuHasi, BTOpHYHAs M TPETUYHAs CTPYKTypa OenkoB. XMMHUECKHE CBOWCTBA OEJIKOB: THAPOJIH3,
JIeHaTypalys, KaueCTBEHHbIC peaKMK Ha OEJIKH.

OKCIIEPUMEHTAIBHBIE METOJIbI M3YYCHMs BEIIECTB M HX INPEBpAlllEeHUI: pacTBOpeHHE OEIKOB B BOJE, JACHATypalus OCIKOB NMpU HarpeBaHUH,
L[BETHBIE PEAKIMM Ha OENIKH, pPELICHHE SKCIIEPUMEHTAIBHBIX 33Jau IO TeMaM «A30TCOAEprKallie OpraHMYecKue coequHeHus» U «PacrnosznaBanue
OpPTraHUYECKUX COECIUHEHUID.

BbICOKOMOJIeRy.]'IﬂpHI)Ie COCIMHCHUS .

OCHOBHbIE TIOHATUSL XMMHH BBICOKOMOJIEKYJIIPHBIX COECIUHEHMI: MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENEHb NOJUMEPU3ALINU, CPEIHSASA
MoJIeKyJIsipHas Macca. OCHOBHBIE METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COCIMHEHUH — OJMMEPHU3ALIMS U ITOJIMKOHICHCALIHS.

HOJ’II/IMepHBIe MaTcpHralibl. IInacTmaccer (HO.]'H/IC)TI/IJ'ICH, OJIMIPONHIICH, TMOJUBUHUWIXJIOPUI, IIOJUCTUPOJ, MOJUMETUIMCTAKpHUIIAT,
HOJ'II/IKap6OHaTBI, HOHI/IBTI/IHGHTepe(I)TaJIaT). YTI/IHI/ISaI_[I/I}I n nepepa60TKa IJ1aCTUKa.

DnacToMepbl: HaTypaJIbHBIA KayuyK, CHHTETHYECKHE KayuyyKH (OyTaIueHOBBIN, XJIOPONPEHOBbII, N30NPEHOBBIN) U CUIMKOHBL. Pe3nHa.
BosiokHa: HaTypaipHbl€ (XJIONOK, IEPCTh, MENK), UICKYCCTBEHHBIE (BUCK03a, alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAallPOH U JIaBCaH).

[Tonumeps! cnienuanbHOTO Ha3HaYeHUs (Te(dII0H, KEBIap, FICKTPOIPOBOISIINE MOTUMEDPHI, OMOpasiiaraeMbI€ MTOJTUMEDHI).

3KCHC[ZI/IMGHTEU'II)HI)IG MCTOJIbI U3YYCHUSA BCHICCTB U HUX H[!GB[za!!!CHI/If/'IZ O3HAaKOMJICHHEC C 06pa3uaMH MPUPOAHBIX WU UCKYCCTBCHHBLIX BOJIOKOH,
IJ1aCTMAaccC, KayudyKoOB, PCIICHHUC SKCIICPUMCHTAJIbHBIX 3a1a4 110 TEMC «Pacmo3naBanue miacTMacc ¥ BOJIOKOH.

Pacuérhple 3agayn.

Haxoxxnenne monekyasspHO (HOpMyIIbI OPraHUYECKOTO COCIMHEHHS 10 MAacCCOBBIM JOJSIM JJIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXKICHUE
MOJIEKYJISIPHOW (DOPMYJIBI OpPraHUYEeCKOro COEAUHEeHHsI Mo Macce (00BEMY) MPOMYKTOB CropaHus, MO KOJMYECTBY BellecTBa (Macce, 00bEMY)



MPOJIYKTOB PEAKIIMU W/MITM UCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOH (hOPMYJIBI OPraHMUECKOTO BEUIECTBA HA OCHOBE €T0 XMMUYECKHX CBOHCTB
WIN CIIOCOOOB MOJIyYEeHHUs, ONpeIesIeHNe JOIH BbIX0/1a POIYKTa PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MeXIpeIMETHBIC CBS3H.

Peanuzanust MeXnpeIMeTHBIX CBSI3el MPU M3YYCHUH OpPTraHU4YecKod XUMuu B 10 Kjacce OCYIIECTBISIETCS Yepe3 MCIOIb30BaHME KaK OOMIUX
€CTECTBEHHO-HAYYHBIX [OHATUMN, TaK U MTOHATUN, IPUHATHIX B OTAEJIBHBIX MPEIMETAX €CTECTBEHHO-HAYUYHOI'O [IUKJIA.

O6H_II/IG C€CTCCTBCHHO-HAYYHBIC TTOHATUA: ABJICHHUC, Hay‘lHLIfI (1)3.KT, THUIIOTE34a, TCOpUs, 3aKOH, aHAJIN3, CUHTC3, KJ'IaCCI/I(l)I/IKaL[I/IH, Ha6J'IIOI[eHI/Ie,
HU3MCPCHUC, SKCTICPUMECHT, MOJICJIb, MOACIIMPOBAHHUC.

®u3uka: marepus, aToM, JIEKTPOH, IPOTOH, HEHTPOH, MOJIEKYJIa, SHEPIeTHUECKUN YpOBEHb, BEIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHHE
BEIIECTBA, (pU3NUYeCcKre BETMUUHbI, €UHULIBI H3MEPEHUs, CKOPOCTb, SHEPIUs, Macca.

buonorus: knerka, opraHu3M, 3KocucTema, Ouocdepa, MeTaboIu3M, HACIEACTBEHHOCTb, aBTOTPO(HBIA M TeTepOTpO(HBIM THUN MUTaHMUS,
OpoxxeHue, POTOCHHTE3, JbIXaHUE, OCIIKU, YTIIEBOIbL, )KUPBI, HYKIEUHOBBIE KUCIOTHI, (PEPMEHTHI.

Feorpa(l)m{: ITIOJIC3HBIC HCKOIIACMBIC, TOIIJIMBO.

TexHomorus: MUIEeBHIE IMPOAYKTBI, OCHOBBI PAllMOHAJIBHOI'O0 IMUTaHHWA, MOIOINHUE CPEACTBA, MAaTCpUallbl U3 HMCKYCCTBCHHBIX W CHHTCTHYCCKUX
BOJIOKOH.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 XMMIUU HA YIJIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

B cOOTBETCTBUU € CHUCTEMHO-AEATEIBHOCTHBIM MOJAXOJ0M B CTPYKTYPE JIMYHOCTHBIX PE3YyJIbTaTOB OCBOCHMS IpeaMeTa «XUMHUS» Ha YPOBHE
cpeaHero oOmero oOpa30BaHUs BBIAEICHBI CIIEAYIOIINE COCTABISAIOIIME: OCO3HAHHME OOYy4aroIMMUCS POCCUHCKON IpakJaHCKOM HJIEHTHUYHOCTH;
TOTOBHOCTb K CAaMOPA3BHUTHIO, CAMOCTOSITEIBHOCTH M CaMOONPEACICHHIO; HaJMYUe MOTHBAIMM K OOYYEHHUIO; TOTOBHOCTh U CIHOCOOHOCTh
00yyaroImuxcs pyKOBOJICTBOBATHCS IPUHATHIMU B 00IIIECTBE IPABUIAMU U HOPMaMU MOBEACHUS; HAIMYME IIPAaBOCO3HAHMSI, IKOJIOTUYECKON KyJIbTYpHI;
CIIOCOOHOCTB CTaBUTb LIETH U CTPOUTH )KU3HEHHBIE TUIAHBI.



JImgHOCTHEIC PE3yJIbTaThl OCBOCHUA NPEAMETA «XUMUSD OTpaXXaroT C(l)OpMI/IpOBaHHOCTB OITBITA IT03HABATCIIFHOM U HpaKTH‘IeCKOfI JACATCIIBHOCTH
06yqa}oumxca B IIpo1eCcCe peain3anunu 06p330BaTeHLHOI>’I ACATCIIBbHOCTH.

JIMuHOCTHBIE Pe3ybTaThl OCBOCHUS MpeaMeTa « XUMUS» OTPaxaroT ChOPMUPOBAHHOCTD OMBITA TO3HABATENILHON U MPAKTUYECKON NESTEIIbHOCTH
00yyaroumxcs B mpoliecce peann3ald 00pa3oBaTesIbHON JESTEILHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaIaHCKOr0 BOCIIUTAHMSA:
0CO3HaHUs 00yYaIOIIUMUCS CBOMX KOHCTUTYIIHOHHBIX TIPaB U 00SA3aHHOCTEH, YBaXKEHHsI K 3aKOHY U IIPABOIIOPSIKY;
MIPEACTABJICHHS O COIMATIBHBIX HOPMaX M MPaBUIaX MEKIUYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOp‘-IGCKOfI ACATCIIBHOCTH HpHU CO3JaHUU yqe6HLIX IIPOCKTOB, PCIICHHUUN yLIe6HBIX 1 TI03HABaTCJIBHBIX 3aaad,
BBIITOJIHCHUU XUMHUYCCKUX DKCIICPUMCHTOB,

CIOCOOHOCTH TIOHMMaTh W TPHUHUMATh MOTHUBBI, HaMEPEHHsI, JIOTUKY U apryMEeHTbl OPYTHX MpH aHalu3e pa3IUYHbIX BHAOB y4eOHOU
JIeTEeIIbHOCTH,

2) NaTPUOTHIECCKOI'O BOCIIMTAHUA:
HNEHHOCTHOI'O OTHOHMICHUA K HCTOPUYCCKOMY U HAYYHOMY HACJICIUTO OTEUYECTBCHHOM XHUMUU,

YBaXXCHUA K IMPOLECCY TBOPUCCTBA B obnactu TCOPHUU U MNPAKTUYCCKOTI'O IIPUIIOKCHUA XUMHUH, OCO3HAHUA TOTO, YTO HAHHLIC HAYKH C€CTb
PE3YIbTAT AJIUTCIbHBIX Ha6J'IIOI[eHI/II\/'I, KPOMOTJIMBBIX SKCICPUMCHTAJIbHBIX ITOUCKOB, ITIOCTOAHHOTO TPy da y‘-IéHI)IX " IPAaKTUKOB;

HHTCPECa M MO3HABATCJIBbHBIX MOTHUBOB B IIOJYYCHHU H IOCICAYIONMICM aHaJIU3eC I/IH(bOpMaL[I/II/I 0 MCPCOAOBBIX HOCTHKCHUAX COBpeMeHHOfI
OTEYECTBEHHOM XHUMUH,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBCHHOI'O CO3HAHHA, STHYCCKOTI'O IMOBEACHM,



CIIOCOOHOCTU OLICHUBATHL CUTYyallUH, CBA3AHHLIC C XUMHWYCCKUMMU ABJICHUAMU, U IPUHUMATE OCO3HAHHBIC PCHICHUA, OPUCHTUPYSACH HA MOPAJIbHO-
HPAaBCTBCHHBIC HOPMbI U ICHHOCTU;

TOTOBHOCTH OLICHMBATH CBOE ITOBEJCHUE U IOCTYIIKA CBOMX TOBApHILEH C NO3ULMM HPABCTBEHHBIX U IIPABOBBIX HOPM M C YYETOM OCO3HAHUS
IIOCJIE/ICTBU ITOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbSI:

MMOHMMAaHUSA [IEHHOCTEH 310pOBOro M 6e30macHoro odpas3a KU3HU, HEOOXOUMOCTH OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (pU3HMUecKOMy
Y TICUXUYECKOMY 3/I0POBBIO;

COOJIIOICHNS TTPAaBUJI O€30MaCHOT0 OOPAIICHHUS C BEIIECTBAMU B OBITY, TOBCETHEBHO KU3HU, B TPYAOBOU AEATEIBHOCTH;

MOHMMAHUS [IEHHOCTH MPaBWJI MHIUBUIYAIbHOTO U KOJUIGKTMBHOTO O€30MAacCHOTO MOBEACHUS B CHTYAIHSIX, YTPOXKAIOUINX 30POBBIO M KU3HU
JTIOIEH;

OCO3HaHUS MOCIEACTBUNA U HENPUATHUS BPEIAHBIX MPUBBIYEK (YIIOTPEOIEHUS aIKOT0JIsl, HAPKOTUKOB, KypeHUs);
5) TpyA0BOro BOCIMTAHUSA:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4YeOHO-HCCIEIOBATEIbCKONM NESATEIBLHOCTH, OOIIECTBEHHO IOJIE3HON, TBOPYECKOW W JAPYTUX BHIAX
JIeATEJIbHOCTH,

YCTaHOBKM Ha aKTHBHOE Y4YacTHE B PEIICHUH MPAKTUYECKUX 33/1a4 COLMATbHON HAIPaBIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);
MHTEpeca K MPaKTUIECKOMY M3yUEHHIO Mpodeccuii pa3nuyHoro posa, B TOM YHCJIe HA OCHOBE MPUMEHEHHUS IPEAMETHBIX 3HAHUH 110 XUMUH;
YBa)KE€HHUS K TPYLy, JIOASIM TPYJla ¥ pe3yibTaTtaM TPyAOBOH NEATEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHIMBHYaJbHOM TpaeKTOpuu oOpa3zoBaHMsA, Oyaymiedl mnpodeccuu U peanu3anuu COOCTBEHHBIX
YKU3HEHHBIX IUIAaHOB C YYETOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) ’3K0J10rMYEeCKOro BOCIMTAHMS



9KOJIOTHYCCKH Heﬂ€C006p33HOFO OTHOIICHUSA K IPHUPOAC KaK HCTOUHHKY CYHICCTBOBAHUWA KMU3HHU HA 36MJ’I€;

MMOHUMAHUS TJIOOATLHOTO XapaKTepa YKOJIOTHUYECKUX MPOOIeM, BIUSHUS IKOHOMHUYECKUX IMPOILIECCOB HA COCTOSHUE TPUPOTHON U COIMAIBLHOM
Cpelbl;

OCO3HaHuA H€O6XO}II/IMOCTI/I HUCITOJIb30BaHUA )IOCTI/I)K@HI/II\/'I XUMHU JJ1 PEIICHHA BOIIPOCOB pAllMOHAJIBHOTO IMTPHUPOAOIIOJIB30BaAHMA

AKTUBHOTO HENpUATUS JACUCTBUN, NPHUHOCAIIMX Bpel OKpYyXarolled MNpPUPOAHOM Cpelae, YMEHHUs IPOrHO3MPOBATh HEOIAronpusiTHbIC
HKOJIOTUYECKHUE MTOCIIEACTBYS IIPEAIIPUHUMAEMBIX IEUCTBUM U NPEJOTBPALLATD HUX;

HAJIMYUSl PA3BUTOTO IKOJOTHMYSCKOTO MBIILICHHS, 3KOJOTHICCKOW KYJIBTYPhI, OIbITa JEATEIHPHOCTH KOJOTHYECKON HAIPaBICHHOCTH, YMCHHS
PYKOBOJICTBOBATbCSI MMH B II03HABATEIIBHOH, KOMMYHUKATHBHON M COIMAIBHON NPAKTHKE, CIIOCOOHOCTH W YMEHHS aKTHBHO MPOTHBOCTOSTH
UICOJIOTHH XeMO(hoOuH;

7) HeHHOCTH HAYYHOT0 TO3HAHMS:
MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M OOIIECTBEHHON MPAKTUKH,

MOHUMAaHMA CTICHU(PHUKN XUMUHU KaK HAyKH, OCO3HaHUSA €€ poiH B (POPMHUPOBAHUN PALIMOHATIHHOTO HAYYHOTO MBIIUICHHS, CO3AaHUHU LEIOCTHOTO
npecTaBiIeHus 00 OKpY’KarolleM MHUpe Kak O €AMHCTBE NMPHPOJbl U YEIOBEKa, B MO3HAHMM HPUPOIHBIX 3aKOHOMEPHOCTEH M pelIeHHH Ipodiem
COXpaHEHUs NIPUPOJIHOTO PABHOBECUS;

yOeXIEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHHM Ui COBPEMEHHOW IMBMJIM3AIMU: B €€ T'YMaHMCTHUYECKOM HANpaBICHHOCTH M BaXXHOH pojH B
CO3/aHUM HOBOHM 0a3bl MaTepHallbHOM KyJNbTYpbl, B pPEIICHUU TIJIOOANBHBIX MPOOJIEeM YCTOMYMBOTO pPAa3BUTHUS 4YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM M 3KOJIOTMYECKOM OE30MacHOCTH, B Pa3BUTHM MEIAMIIMHBI, 00ECIEYCHUH YCIIOBHH YCIEUIHOTO TPyJAa U IKOJOTHUYECKU
KOM(DOPTHOM KU3HU KaXKIOr0 WieHa oOlIecTBa;

GCTCCTBGHHO-HaquOﬁ TpaMOTHOCTH: IMOHHMAaHUS CYIIHOCTH MCTOAOB IIO3HAHMSA, HCIIOJbB3YEMBIX B CCTCCTBCHHBLIX HaYyKax, CIIOCOOHOCTU
HCIIOJIB30BAaTh IMOJYYaCMbIC 3HAHUS UL aHAJIW3a U OOBSCHEHHS SBICHUI OKPYKAUICro MUpa U MPOUCXOAAIIHNX B HEM H3MCH6HHI>’I, YMCHUA OCJIaThb

000CHOBAHHBIE 3aKJIIOUYCHHS Ha OCHOBE HAay4YHBIX q)aKTOB N UMCIOIUXCA JAHHBIX C EJIbIO MOJYUCHHUA JOCTOBCPHBIX BHIBOJOB,

CIIOCOOHOCTH CaMOCTOSTEIBHO MCIOJIb30BATh XMMUUYCCKUE 3HAHUS IJId pCUICHUA Hp06HeM B PCAJIbHBIX JKU3HCHHBIX CUTYallUAX;



HHTCPECA K ITO3HAHMIO, HCCIIeN0BATEIbCKOM JACATCIBHOCTH,

TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpPa30BaHWIO, K AKTHBHOMY MOJYYEHHUIO HOBBIX 3HAHUH MO XWMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

HWHTEpeca K 0COOCHHOCTSIM TPy/la B pa3audHbIX chepax mpodhecCHOHATHHOU eI TeTbHOCTH.
METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOSHHS MPOTPaAMMBbI TI0O XMMHH Ha YPOBHE CPEAHETO 001Iero oopa3oBaHus BKIIOYAIOT:

3HaYUMBbIC ISl JOPMUPOBAHUS MUPOBO33PEHUS 00YUAIOIIUXCS MEXIUCIUTUITMHAPHBIE (MEXIPEAMETHBIEC) 00IIeHAYYHBIC TIOHSITHS, OTPAKAOIIUE
TOCIIOCTHOCTH HaquOfI KapTUHbBI MHpa U CHGHI/I(i)I/IKy MCTOJOB ITO3HAHHA, HNCIIOJIB3YCEMBIX B €CTCCTBCHHBIX HayKax (MaTepI/IH, BCIICCTBO, SHEPIru:i,
SIBIIGHUE, TIPOIECC, CUCTeMa, HAYYHBIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEeNOBaHUE, HAOIIOJIEHUE, U3MEpECHHE,

AKCIIEPUMEHT U JPYTHE);

yYHHUBEpCallbHble ~ y4eOHble  JIeficTBHs  (TIO3HABaTENbHBIE, KOMMYHHUKATHBHBIE, DPETYJSTHBHEIE), oOecrieunBaomue  (GpopMUpOBaHHUE
(GYHKIMOHAIBHON IPaMOTHOCTH U COLMATIBHON KOMIIETEHLIUN 00YYarOLUXCS;

CIIOCOOHOCTh OOYYAIOIIMXCSl HCIOJIb30BaTh OCBOCHHBIC MEXKIMCIMIUIMHAPHBIC, MHUPOBO33PEHUYCCKHE 3HAHWUA W YHUBEPCAIbHBIC Y4eOHBIC
JICUCTBUS B IO3HABATEIbHOW U COLMAIIBHON NIPAKTHKE.

MeTtanpeaMeTHbIe pe3yabTaThl OTPAXKAIOT OBJIAJICHIUE YHUBEPCATHHBIMU YUCOHBIMU MMO3HABATEIHHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU
IEUCTBUSIMU.

Ilo3naBaTebHbIe YHHBEPCAJIbHbIE YUeOHbIE el CTBUS
1) 6a3oBble JIOTHYECKHeE TeHCTBUSA:
CaMOCTOSITENTFHO (POPMYTUPOBAThH U AKTYaTH3UPOBATH IPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIpEeAETATh 1eNn ACSITeNbHOCTH, 3aaBasi mapaMeTpbl U KPUTEPUHN HX JOCTHKEHHS, COOTHOCUTH Pe3yJbTaThl JEATENbHOCTH C MOCTABIECHHBIMU
LETISIMU;



HCIIOJIB30BAaTh IIPU OCBOCHHUHN 3HAHUM HpI/IéMI)I JIOTUYCCKOI'0 MBINUJICHUA: BBIACIATE XapPAKTCPHBIC IIPU3HAKN MMOHATHU H YCTaHaBJIMBATb HUX
B3aUMOCBA3b, UCITIOJIB30BATh COOTBCTCTBYIOIINEC ITOHATHUA JIA 00BACHEHHS OTACJIBHBIX (l)aKTOB u HBHCHHP’I;

BBI6I/IpaTI) OCHOBAHMHA U KPUTCPHUU JIAA KJ'IaCCI/I(i)I/IKaI_[I/II/I B€IICCTB U XUMHNYCCKHUX peaKHHﬁ;
YCTaHaBJIMBAThL NPUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTL JIOTUYCCKUC PaACCYKACHUA (I/IHI[yKTI/IBHLIC, ACAYKTHUBHBIC, 110 aHaJ'IOFI/II/I), BbBIABJISITb 3aKOHOMCPHOCTH UM IMPOTUBOPCHHA B
paccMaTpruBaACMBbIX ABJICHUAX, (l)OpMy.]'II/IpOBaTL BBIBOJbBI U 3aKJIKOYCHU A,

MIPUMEHSTH B MPOIECCE MO3HAHMS HUCIIOIb3YEMbIC B XMMHH CHMBOJUYECKHE (3HAKOBBIE) MOJICIIH, TIPEOOPa30BhIBATh MOJIEIBHBIC TIPEICTABICHUS
— XMUMHUYECKUU 3HAK (CMMBOJI) 3JIEMEHTa, XUMHUYeCKas (HopMya, ypaBHEHHE XUMUYCCKOW PEaKIMU — MPHU PEIICHUU YYEOHBIX MO3HABATEIBHBIX U
MPaKTUYECKUX 3a7a4, NPUMEHATh Ha3BaHHBIE MOJICIbHBIC NPEICTABICHUS IS BBISBICHUS XapaKTEPHBIX IPHU3HAKOB H3Y4YaeMbIX BEIIECTB H
XUMHYECKUX PEAKLIH.

2) 6azoBbIe HCCIEA0BATENbCKUE el CTBUS:

BJIaZICTb OCHOBAMHU METOJ0B HAYUYHOTO IMO3HAHUS BEHICCTB U XUMHNYCCKUX peaKHHP’I;

(GbopMyIMpOBaTh LEIU U 337a4d MCCIIEJOBAHUS, MCIOJIb30BATh MOCTABJIECHHBIE M CAaMOCTOATENBHO C(HOPMYJIUPOBAHHBIE BOIPOCHI B KayeCTBE
MHCTPYMEHTA MTO3HAHUS M OCHOBBI 151 (POPMHUPOBAHMUS TUIIOTE3bI 110 MPOBEPKE MPABUIIBHOCTH BHICKA3BIBAEMBIX CYXK/ICHUI,

BJIa/ITh HABBIKAMH CaMOCTOSITENILHOTO TUIAHUPOBAHMS U MPOBEICHUS YUYCHHUECKUX IKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHS HAOIIOIATh 3a
XOJIOM TpoLlecca, CaMOCTOSITENIbHO TPOTHO3UPOBATH €ro pe3ysbTaT, (opMynaHpoBaTh OOOOIIEHUS U BBIBOJBI OTHOCUTEIIBHO JIOCTOBEPHOCTH

PE3yJIbTATOB UCCIICAOBAHUSA, COCTABIIATH 000CHOBAHHBIN OTYET O HpO,I[GJI&HHOfI pa60Te;

HpI/IO6peTaTL OIIBIT yququCKOﬁ HCCHGHOB&TGHBCKOﬁ n HpOGKTHOﬁ ACATCIIbHOCTHU, ITPOABJIATH CIIOCOOHOCTEL ¥ TOTOBHOCTH K CaMOCTOATCIIBHOMY
IMMOUCKY MCTOAOB PCHICHUA IMMPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX METOAOB IMO3HAHUS.

3) paGora ¢ nunopmanueii:



OPHEHTUPOBATHCS B PA3IMYHBIX HCTOYHHKAX WH(POpMAINU (HAYIHO-TIOMYJIApHAS TUTEPATypa XMMHYECKOTO COJIEPKAHUS, CIIPaBOYHBIE TOCOONS,
pecypcel MHTepHeTa), aHaIM3MpPOBAaTh MHGPOPMALMIO PA3IMYHBIX BUIOB M (OPM INpPENCTaBICHUS, KPUTHUECKH OLEHHBATh €€ JOCTOBEPHOCTh M
HENPOTHUBOPEUUBOCTb;

(hopMyJIMpPOBaTh 3aMPOCHl U MPUMEHSTH PA3IUYHBIE METOABI MPU TMOUCKE U OTOOpe MH(MOpMANUU, HEOOXOMAUMOM ISl BBHITIOJHEHHS YYeOHBIX
3a/1a4 OINPEAEIEHHOrO TUIA;

IPHOOpETaTh OMBIT UCIIOJIb30BAHUS HH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI U Pa3IMUHbIX TOUCKOBBIX CUCTEM;
CaMOCTOSITENTLHO BBHIOMPATh ONTHMAIbHYIO (OPMY TpeAcTaBIeHUsT HHPOpMaIK (CXeMBbI, TpaQHKH, AHArPaMMBbl, TAOJIUIIBI, PUCYHKU U IPYTHE);

UCIIOJIb30BaTh HAay4YHBIN S3BIK B KaUECTBE CPEACTBA MPH padoTe ¢ XUMHUUECKOW MH(POpPMALUEH: MPUMEHITh MEKIpeaIMeTHbIe (pu3nueckue u
MaTeMaTU4YeCKHe) 3HAaKU U CUMBOJIBL, (hOpMYJIbl, a00peBUaTypbl, HOMEHKIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUE CPEACTBA HATTAIHOCTH.
KOMMyHI/IKaTHBHBIe YHUBEPCAJIBbHBIC y‘leﬁﬂble JelcTBHUA:

3aJ1aBaTh BOMPOCHI 10 CYIIECTBY 00CYK/1aeMOI TEMBI B XOJI€ IMaJIoTa W/WIH JUCKYCCHH, BBICKA3bIBAaTh UJEH, (POPMYIHPOBATH CBOU
IPEJI0KEHHs] OTHOCUTENIBHO BBIIIOJHEHUS NPEAJIOKEHHOH 3a/1auH;

BBICTYIIATh C MPE3EHTALMEN Pe3yIbTATOB MO3HABATEILHON AEATEIbHOCTH, MOJYUYEHHBIX CAMOCTOSITEILHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU
BBHITIOJTHEHHH XMMHUYECKOTO SKCIIEPUMEHTA, MPAKTUYECKON paboThl MO MCCIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealn3allii y4eOHOTo MPOEKTa,
1 (HOpPMYITUPOBAThH BBIBOJIBI TIO pe3yiIbTaTaM IMPOBEAEHHBIX HUCCICIOBAHNN MTyTEM COTIIACOBAHUS MTO3UIIUN B X0/1€ 0OCYKIEHUS 1 0OMEHa MHEHUSIMU.
PerynasiTuBHbIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUA:

CaMOCTOATEIIbHO IUIAHUPOBATh M OCYILECTBIATH CBOIO ITO3HABATENIBHYIO JEATEIBHOCTD, ONpENeias €€ Lelu U 3a1a4d, KOHTPOJIMPOBATH U I10
Mepe HeoOXOAMMOCTH KOPPEKTUPOBAaTh MpeiaracMblii aJrOpUTM ACHCTBUN MpPU BBIOJHEHUM Yy4eOHBIX W MCCIENOBATEIbCKUX 3a7ad, BHIOMpATh

Hanbosnee 3(h(HEeKTUBHBIN CIIOCO0 UX PEIICHUs ¢ yUETOM MOIy4YEeHHUS] HOBBIX 3HAHUHN O BEIIECTBAX U XUMHUECKUX PEAKLIUsX;

OCYHICCTBJIATL CAMOKOHTPOJIb ACATCIBHOCTH HAa OCHOBC CaMOAaHAJIM3a U CaMOOLCHKHA



INPEAMETHBIE PE3YJIbTATHI

[IpenMeTHbIe pe3yabTaThl OCBOCHHS MPOrPaMMBbI 110 XUMHUH Ha YINIyOJEHHOM ypOBHE Ha YPOBHE CpEIHEro o0Iiero oOpa3oBaHMs BKIIOYAIOT
cneuupuyeckue Uil ydeOHOro mpeaMera «XHUMUS» HayyHble 3HAHUS, YMEHUS U CHOCOObI JEHCTBHI 1O OCBOEHHIO, HHTEPIPETAlud U
peoOpa3oBaHuI0 3HAHUH, BUJBI IEATEIHHOCTH 0 MOJYUYEHUIO HOBOTO 3HAHMS U MPUMEHEHUIO 3HAaHUHN B PA3IMYHBIX YUEOHBIX CUTYallUsAX, a TAKXKE B
peanbHbIX KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX ¢ XUMHUEH. B mporpamMMe 1o XMMuu npeMeTHbIE pe3yabTaThl MPEICTABICHBI 10 T0/1aM U3yUYEeHHUSI.

10 KJIACC
IIpenMeTHBIE pe3ysIbTaThl OCBOCHUS Kypca «OpraHndeckas XUuMUs» OTpaXkaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUI: O MECT€ W 3HAYCHHHM OPTaHMYECKOW XMMHUU B CHCTEME €CTECTBEHHBIX HayK W €€ poju B 0OecreueHUu
YCTOWYMBOTO PA3BUTHsI YEIIOBEYECTBA B PEIICHUU MPOOJIEM DKOJIOTHYECKOM, SHEPreTHUeCKOW W MHIEBON 0e30MacHOCTH, B PAa3BUTHH MEIUIIUHBI,
CO3/ITaHUY HOBBIX MAaTE€PUAJIOB, HOBBIX HCTOYHUKOB SHEPTHH, B 00CCIICYCHUH PAIIMOHATILHOTO TPUPOIOIIOIL30BaHUs, B (POPMHUPOBAHUN MUPOBO33PEHUS
U 00IIeH KyJIbTYpHI YETIOBEKA, a TAK)KE IKOJIIOTUIECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 37I0POBBIO M MPUPOIHON CPE/IE;

BJIaJICHUE CHCTEMOW XHMHYECKMX 3HaHHW, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIIME TOHSTUS — XUMHUYECKUI DJEeMEHT, aToM, Sapo |
3NIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-aTOMHbIE OpOHUTaNIN, OCHOBHOE M BO30YXKIEHHOE COCTOSHUS aTOMa, THOpHIU3anns aTOMHbBIX OpOnTasei, HoH,
MOJIEKYJIa, BAJICHTHOCTb, JIEKTPOOTPHLATEILHOCTh, CTENEHb OKHCIICHUS, XUMUYECKas CBSA3b, MOJIb, MOJIIPHAsI Macca, MOJISIPHBIA 00BEM, YTIIIepOTHBIH
cKeneT, (pyHKIMOHANBHAS TpPYyMIa, paaAWKal, CTPYKTypHble (opMyibsl (pa3BEpHYTHIE, COKpAIIEHHBIE, CKEJIETHBIC), W30MEpHUs CTPYKTYpHas |
NPOCTPAaHCTBEHHAs! (T€OMETpHYecKas, ONTHYECKas), M30MEpbl, TOMOJOTHYECKUN PSAJ, TOMOJOIHU, YTJIEBOAOPOJBI, KUCIOPOA- W A30TCOAEpIKAIlUe
OpraHUYeCcKre COSAMHEHUs, MOHOMED, TIOJIMMED, CTPYKTYPHOE 3BE€HO, BHICOKOMOJICKYJISIPHBIE COCIMHEHUS; TEOPUH, 3aKOHBI (MIEpUoIuIecKuii 3akoH /1.
. MeHnzeneeBa, TeopHs CTpoeHUs opranndeckux BeniecTB A. M. ByTnepoBa, 3aK0H cOXpaHEHUs] MAacChl BEIIECTB, 3aKOH COXPAaHEHHUS U TPEBPAILCHHUS
SHEPTUU MPH XUMUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XMMHH, MUPOBO33PEHUYECKIE 3HAHMS, JIEXKAIFE B OCHOBE TIOHMMAaHUS
NPUYMHHOCTH M CHCTEMHOCTH XMMHYECKUX SIBICHUH; MPEICTABICHUS O MEXaHM3MaxX XUMHYECKUX PEaKnui, TEPMOTUHAMHYECKHX M KUHETHUECKHX
3aKOHOMEPHOCTSIX MX MPOTEKAHUs, O B3aMHOM BIIMSTHIHM aTOMOB M TPYTIIT aTOMOB B MOJIEKYJIaX (MHIYKTUBHBIA U ME30MEPHBIH 3 (PEKThI, OPHEHTAHTHI
I u II pona); dakronornyeckue cBeACHUsI O CBOMCTBAX, COCTaBe, MOJYYCHUH M 0E30ITaCHOM HCIOJIb30BAaHUM BAKHEHITMX OPraHWYECKUX BEIECTB B
OBITY W NPAKTHYECKOW NEATEIHHOCTH YeJIOBEKa, OOIIMX HAayYHBIX MPUHIUIIAX XHMHYECKOTO NMPOW3BOJACTBA (HA MpUMeEpEe MPOU3BOACTBA METaHOJA,
nepepaboTku HeDTH);

C(bOpMI/IpOBaHHOCTB YMeHHﬁI BBIABJIATE XapPaKTCPHBIC IPU3HAKH HOHHTI/II\/'I, YCTaHaBJIMBATh UX B3aMMOCBA3b, UCIIOJIB30BATh COOTBCTCTBYIOIIUE
IMOHATHA ITPU OIMUCAHUU COCTaBa, CTPOCHUSA U CBOICTB OpPraHn4CCKux COGI[PIHGHPIﬁ;



c(OPMHPOBAHHOCTH YMEHHIA:

UCTIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY UISl COCTABJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (hopMyIT
OPraHUYECKUX BELLIECTB;

COCTAaBJIAATb YpaBHCHHUA XHWUMHYCCKUX peaKum‘/'I U PACKpbIBAaTb HX CYIIHOCTH: OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKI_[I/Iﬁ IMOCpECACTBOM
COCTAaBJICHHUA 3JICKTPOHHOTO OaaHca 3TUX peaKHI/Iﬁ, peaKI_[I/Iﬁ HOHHOI0 0OOMeHa HYTéM COCTaBJICHUSA UX ITIOJIHBIX U COKpaH_[éHHLIX HOHHBIX ypaBHeHHfI;

HU3TO0TaBJIMBATh MOACIIN MOJICKYJI OPraHUYCCKUX BCIICCTB JJIS1 UIUIFOCTpAIUU NX XUMHUYCCKOTI'0 U IMPOCTPAHCTBEHHOT'O CTPOCHUS;

cOpPMUPOBAHHOCTh YMEHHUH: yCTaHABIMBATh MPHUHAJUICKHOCTh M3YYEHHBIX OPraHUYECKUX BEIIECTB IO HMX COCTaBY U CTPOEHHUIO K
onpeAcnéHHOMY KJacCcy/Tpynre COeAMHCHUH, JaBaTh UM Ha3BaHusa 1o cucrematndeckoi HomeHkinatype (IUPAC) wu npuBOAWUTH TPUBHAILHBIC
HA3BaHUA JUIsI OTAETBHBIX MPEACTaBUTENCH OPraHNYeCKUX BELIECTB (STUIJICH, alleTUJIEH, TOIYOJ, TIIUIEPUH, STUICHIJIMKOIb, (eHod, (popmanbaerus,
aleTanbAeTU/l, alleTOH, MypaBbUHAsI KHUCIIOTa, YKCYCHAsl KUCJIOTa, CTEApPUHOBAsI, OJICMHOBAs, NAJIbMUTUHOBAS KUCJIOTHI, TVIMIIMH, aJTaHUH, MajbTo3a,
bpyKTO3a, aHWINH, TUBUHUI, U30IIPEH, XJIOPOIPEH, CTUPOII U IPYTHUE);

CCbOpMI/IpOBaHHOCTB YMCEHUA ONIPEACIATE BU XUMHUYECKON CBSI3H B OpTaHUYCCKUX COCAWMHCHUAX (KOBaJ'IeHTHaﬂ 1 NMOHHAaA CBsA3b, O- U T-CBA3b,
BOJIOPOJIHAS CBSA3b);

c(OPMHUPOBAHHOCTh YMEHUS PUMEHATH MOJIOKEHUS TEOPUH CTPOSHMs OpraHuyeckux BemecTB A. M. byTinepoBa aist 00bsSCHEHHs 3aBUCUMOCTH
CBOIICTB BEILIECTB OT UX COCTAaBa U CTPOEHUS;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTePH30BaTh COCTAB, CTPOCHUE, (DU3MUECKHUE W XUMUICCKUE CBOMCTBA TUMMYHBIX MPEACTABUTEICH PAa3IMIHBIX
KJIACCOB OPraHMYECKHUX BEUIECTB: AJIKAHOB, LUKJIOAJIKAHOB, aJKECHOB, aJIKaJIUECHOB, aJKMHOB, apOMAaTUYECKUX YTIIEBOIOPOIOB, CIIMPTOB, albIEIUI0B,
KETOHOB, KapOOHOBBIX KUCIIOT, MMPOCTHIX U CIIOKHBIX dPUPOB, KUPOB, HUTPOCOCTUHEHUI U AMHHOB, aMUHOKHUCIIOT, OCIIKOB, YTJIEBOAOB (MOHO-, TU- U
MOJIMCaXapyuI0B), WIIOCTPUPOBATh FEHETUYECKYIO CBSI3b MEXKIY HUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XMMHUYECKHX PEaKIMH C MUCIOJIb30BAHUEM

CTPYKTYPHBIX (OpPMYT;

C(I)OpMI/IpOBaHHOCTB YMCHHA NNOATBCPIKAATh HAa KOHKPCTHBIX IIPUMCPAX XapaKTEp 3aBUCHUMOCTHU peaKHHOHHOﬁ CIIOCOOHOCTH OpTaHUYCCKUX
COC}II/IHeHI/Iﬁ OT KPaTHOCTHU U TUIIA KOBAJICHTHOM CBSI3U (G- n TIZ-CB?ISI/I), B3aMMHOT'O BJIMAHUA aTOMOB U I'PYIIIT aTOMOB B MOJICKYJIaXx;

c(OPMHPOBAHHOCTH YMEHHSI XapaKTEPU30BaTh HCTOYHUKH YTIJIEBOIOPOTHOTO CHIPhsI (HEPTH, MPUPOIHBIH ra3, yrojib), CIIOCOOBI €ro nepepaboTKu
U TMPaKTHYECKOE IPUMEHEHHE POIyKTOB NepepadOTKH;



C(bOpMPIpOBaHHOCTI) BJIAACHUSA CHCTEMOH 3HAHHI O C€CTCCTBCHHO-HAYYHbIX MCTOJAaX IO3HAHUA — Ha6J'IIOI[CHI/II/I, N3MCPCHUN, MOACITIUPOBAHNH,
SKCIICPUMCHTC (pCaJ'ILHOM n MBICJ'ICHHOM) " YMCHUS NMPUMCHSATD 5TU 3HAHUS,

C(bOpMI/IpOBaHHOCTB YMCHUA IPUMCEHATH OCHOBHEBIC OIICpalliu MBICITATEILHON ACATCIIBHOCTH — aHAJIM3 U CUHTEC3, CPAaBHCHHC, O606I.H€HI/IG,
CUCTCMATU3AlUI0, BBIABJIICHUC NPUYHNHHO-CICICTBCHHBIX CBsI3CH — JJI1 U3YUCHU A CBOICTB BCIICCTB U XUMHNYCCKHNX peaKHHﬁ;

C(bOpMPIpOBaHHOCTB yMeHI/Iﬁl BBISBJISITh B3aMMOCBSI3b XMMHMYECKHMX 3HAHUN C IOHATHSAMHU H MNPpEACTAaBICHUAMU APYTUX CCTCCTBCHHO-HAYYHBIX
npeaMEToOB JId 0oJiee OCO3HAHHOIO NOHUMAaHHUS CYITHOCTU MAaTCpHAIBHOTO C€JIWHCTBA MHpA, UCIIOJIB30BATh CUCTEMHBIC 3HAHUA I10 OpFaHquCKOﬁ
XUMHWH 0TI 0OBICHCHUS U MMPOTrHO3UPOBAHUSA ﬂBHeHHf/'I, HMCIOIIUX CCTCCTBCHHO-HAYUYHYIO IPUPOAY,

C(OPMHPOBAHHOCTh YMEHHUI: IPOBOJUTh PACUYEThI 1O XUMHYECKHMM (OpMyJaM U ypaBHCHHSM XUMHUECKUX PEaKIUil C HCHOJIh30BAHUEM
¢usnyeckux BeaMYMH (Macca, 0OBEM Tra30oB, KOJIMYECTBO BEIICCTBA), XapaKTEPU3YIONIMX BEIIECTBA C KOJHMYSCTBEHHOW CTOPOHBI: PAacYETHI IO
HAXOXKICHUIO XUMHUYECKOW (OPMYJIbl BEHIECTBA IO W3BECTHBIM MACCOBBIM JIOJIIM XUMHUYECKUX 3JIEMEHTOB, MPOIYKTaM CrOpaHUs, IIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUI: IPOTHO3UPOBATH, AHATM3UPOBATH U OIICHUBATH C IMO3UIIUN YKOJIOTHYECKOM 0€30MaCHOCTHU MOCIIECTBUS OBITOBON U
MPOU3BOJICTBEHHON AESITEIbHOCTH YENIOBEKa, CBSI3aHHOW ¢ mepepaboTKOM BEIeCTB, MCIOJIb30BAaTh MOJYyYEHHbIC 3HAHUS JJI MPUHATUS T'PAMOTHBIX
pelieHui IpooOieM B CUTYaIUsIX, CBSI3aHHBIX C XUMHUCIH;

c(hOpPMUPOBAHHOCTh YMEHHI: CaMOCTOSTENBHO IUIAHUPOBATh U TMPOBOJUTH XUMHUYECKHI HSKCIEPUMEHT (MOMyuYeHUE M HW3YYCHHE CBOICTB
OPTraHWYECKUX BEIIECTB, KAYECTBEHHBIC PEAKIIMH YTJIEBOJIOPOJOB Pa3IMYHBIX KJIACCOB M KHCIOPOJCOICPKAIINX OPTaHMYECKHX BEIIECTB, PEIICHHE
OKCIIEPUMEHTATBHBIX 3a7a4 10 PACMO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIIOJIGHHWEM TMpaBWiI O€30MacHOro OOpallleHHs C BEIIeCTBAMU U
nabopaTopHbIM  00OpynOBaHUEM, (QOPMYIUpPOBATH II€JIb HCCIEIOBaHUs, TMPEACTABIATh B pPa3IUYHOW (opme pe3ynbTaThl SKCIEPUMEHTA,
AQHAJIU3UPOBATh U OLIEHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHIA:

coOMI0AaTh MpaBUjia SKOJIOTHUYECKU I11eJIeCO00Pa3HOro MOBEIEHUS B OBITY U TPYJOBOW JEATEIHHOCTH B LENSIX COXPAHEHUS CBOETrO 370POBbs,
OKPYKarOIIEe IPUPOIHON CPEllbl U JOCTHXKEHUS €€ YCTOMUMBOIO Pa3BUTHS,

OCO3HaBaTh OIIACHOCTBH TOKCHYCCKOI'O HeﬁCTBHH Ha XHUBBIC OpFaHI/I3MLI OHpe,Z[eJIéHHBIX OpFaHI/I‘{eCKI/IX BCIICCTB, IOHHUMAas CMBICII ITIOKa3aTCJIA
ITJK;



AHAJIM3UPOBATH IICJ'ICCOO6paBHOCTI) MPUMCHCHUA OPTaHNYCCKUX BCHICCTB B IMPOMBIIIJICHHOCTU U B 6I)ITy C TOYKH 3PCHUSA COOTHOLICHUSA PUCK-
I10JIb34a,

c(OpPMUPOBAHHOCTh YMEHUI: OCYIIECTBISATh IEJICHANIPABICHHBIM MOUCK XUMHYECKONH WHGOpManuu B PA3IUYHBIX HCTOYHHMKAX (Hay4yHas U
yueOHO-Hay4yHasi  JHUTeparypa, CpeiacTBa MaccoBod  uHpopmamuu, HTepHeT u  jApyrue), KpPUTHUYECKH aHATU3UPOBATh XMMHUYECKYIO
uHpopMaluio, nepepadbaTbiBaTh €€ U UCHOIH30BaTh B COOTBETCTBHHU C MTOCTABICHHOW y4eOHOU 3a1auei.

HNOYPOYHOE INVIAHUPOBAHHUE 10 KJIACC



Ne | Tema ypoka KonnuecTBo yacos Jata DneKTpoHHbIE ITU(DPOBHIE
/T Bcero | Kontponbensie | [IpakTuueckue U3yYeH | 00pa3oBaTeIbHBIC PECYPCHI
paboThl paboThI us
Paspnen 1.Teopernyeckue 0CHOBBI OPraHM4YeCKOM XMMHUH
1.1 | [IpeaMeT opraHU4eCKO XUMUHU. 8 Xumusa. XUMUYECKasi HayKa
Teopust CTpOEHUSI OPraHUYECKUX u oOpa3oBaHUeE B
coenunennii A. M. bytieposa Poccuu http://www.chem.ms
u.su/rus
Wtoro no pazneny 8
Pa3znen 2.¥YrieBoaopoanbl
2.1 | IIpenenbHble yIII€BOAOPOIBI - aJIKAHBI, 5 Buptyanbnas xumudeckast
[IUKIIOATTKAHBI mKkoda http://maratakm.naro
d.ru
2.2 | HenpenenbHble YIII€BOJOPOIBI: 14 1 ChemNet: nmopran
QJIKeHBI, aJIKaTUEHBI, ATKUHBI (byHIaMEHTaILHOTO
XHUMHUYECKOTO 00pa30BaHHS
http://www.chemnet.ru
2.3 | ApoMatuyeckue yriieBo10pOIbI 8 OCHOBBI XUMHH:
(apensr) o0pa3oBaTeNbHBIN CAaUT A7
IIKOJIbHUKOB U
CTyIeHTOB http:/www.hemi.
nsu.ru
2.4 | IlpupoaHble HCTOUHUKHU 4 WebElements: onmnaiin-
YIJIEBOIOPOOB U UX NepepadboTka CIIPABOYHUK XMMHYECKUX
aneMeHToB http://webelemen
ts.narod.ru
2.5 | I'anoreHnpou3BOAHBIE YIIIEBOJOPOIOB 4 1 WebElements: onmaiin-
CIIPAaBOYHUK XMMHYECKUX
sneMeHTOoB http://webelemen
ts.narod.ru
Hroro no pasneny 35
Paspnen 3.Kucaopoacoaep:xaiiue opranu4eckue coeIHHEHUsI
3.1 | Couptsl. deHon 11 1 BupryanbHas xummudeckas
mikosia http://maratakm.naro
d.ru
3.2 | KapOoHUIBHBIE COSTUHEHUS: 21 1 Komnexnus

alpaeruabl M KeToHbl. KapOoHOBBIE

«EcTecTBEHHOHAYyYHBIE




IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC



Ne Tema ypoka KonnuecTtBo yacos Jata DneKTpoHHbIE TU(POBHIE
n/m Beero | Kontponshbie | Ilpaktnueckue | M3Y4eH o0Opa3oBaTeNbHbIE PECYPCHI
paboTHI paboTHI i
1. | IlpenMer u 3HaUE€HHE OPraHUYECKON 1 bubnmnoreka [JOK
XUMHH, IPEJICTABICHHUE O https://m.edsoo.ru/00ae054e
MHOT000pa3uH OPraHUIEeCKIX
COCIMHEHHH
2. | DAEKTpOHHOE CTPOCHHUE aTOMa 1 bubnmnoreka [JOK
yriieposia (OCHOBHOE U BO30YKIEHHOE https://m.edsoo.ru/00ae054¢
cocrosiHus). BaneHTHBIE
BO3MOXKHOCTH aToMa yriiepoja
3. | Xumuueckas CBsI3b B OPraHUYECKHUX 1 bubnmorexa [JOK
COEIMHEHUAX. MeXaHU3MBI https://m.edsoo.ru/00ae054¢
00pa3oBaHMsI KOBAJIEHTHON CBS3H,
CIocOOBI pa3pbIBa CBsI3e
4. | Teopusi cTpoeHUS OPTAHUUECKUX 1 bubnmoreka [JOK
coenunennii A. M. bytieposa https://m.edsoo.ru/00ae054¢
5. | Buasl uzomepuu: CTpyKTypHas, 1 bubnmoreka [JOK
MPOCTPAHCTBEHHAS. DJICKTPOHHBIS https://m.edsoo.ru/00ae054¢
3¢ (}eKTHI B MOJIEKYJIaX OPTaHUIECKUX
COETMHEHUN
6. | IlpencraBienue o KIacCUPUKAINN U 1 bu6mmoreka [JOK
CHUCTeMaTH4ecKasi HOMEHKJIaTypa https://m.edsoo.ru/00ae054e
(IUPAC) oprannyeckux BEIIECTB
7. | Knaccuduxkamnus peakuuii B 1 bubnmnoreka [JOK
OpPraHUYECKON XUMUH https://m.edsoo.ru/00ae054e
8. | Cucremaruzaius u 00001IeHNE 1
3HAHUU 10 TEME
9. | AnkaHbl: TOMOJIOTHUECKUH PsiJI, 1 bubmmoreka [JOK
obmas popmysia, HOMEHKIATypa 1 https://m.edsoo.ru/00ae0e18
HU30MEPHUS, IIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJTI
10. | dusznyeckrue U XMUMHYECKHUE CBOHNCTBA 1 but6mmoreka [JOK
AJIKaHOB https://m.edsoo.ru/00ae0e18
11. | HaxoxaeHnue ankaHOB B MPUPOJIE. 1 but6mmoreka [JOK
CriocoObI osTyueHust ¥ IPUMEHEHNE https://m.edsoo.ru/00ae0e18
QJIKAaHOB
12. | HukmoankaHsl: o0mas Gpopmyna, 1 bubnmuoreka LITOK

HOMEHKJIATypa U U30MEpHs,
0COOEHHOCTH CTPOCHHUS U
XUMHYECKHX CBOWCTB, CIIOCOOBI

https://m.edsoo.ru/00ae0el8
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