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INOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma 1Mo XMMHUM Ha YpPOBHE CpeIHEro oOIero oopa3oBaHus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O0 oOpa3oBanuu B Poccuiickoit dDeneparmmy,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHA (enepaabHOi 00pa30BaTENbHOM HPOTPaMMBI CPEIHEr0 OOIIETo
obopazoBanusa(POIl COO), mnpeacraBiaeHHbIXx B DenmepanibHOM TroOCyIapCTBEHHOM 00pa30BaTEIIbHOM
crangapte COO, ¢ yuérom KoHuenuuu npenojaBaHus ydeOHOro mpeamera «XuMus» B 00pa3oBaTeIbHbIX
opranm3anusx Poccuiickoit denepaiinu, peaqu3ylOIIUX OCHOBHBIE 00pa3oBaTeNbHBIC TPOTPAMMBI, U
OCHOBHBIX I0JIO>KeHUH «CTpareruu pa3BuTHs BocnuTaHus B Poccuiickoin ®@enepanun Ha nepuon ao 2025
rona» (Pacnopsbkenue [IpaBurenscrBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsl Ha YpOBHE YIIyOJIEHHOIO M3Y4EHHUs 3aHMMAeT Ba)KHOE MECTO B CHUCTEME €CTECTBEHHO-
Hay4qHOro oOpa3oBanus ywammxcs 10—11 xmaccoB. M3ydeHue mnpenmera, pealn3yeMoe B YCIOBHAX
Qg QepeHIPOBaHHOTO, TPOPUILHOIO O0y4YeHHs, NpPU3BaHO oOOecreyuTh O00IIe00pa30BaATENbHYIO H
OOIIEKYJIbTYPHYIO TOATOTOBKY BBIIYCKHHUKOB HIKOJBI, HEOOXOAMMYIO Ul aJanTallud HX K OBICTPO
MEHSIOIIMMCST YCIOBUSAM JKU3HM B COLIMYME, a TaKKe A IMPOAOKEHUs OOydeHHsl B OpraHU3alMsix
poheCCHOHATTLHOTO 00Pa30BaHMsI, B KOTOPBIX XUMUS SIBJISIETCS OJHOM U3 PUOPUTETHBIX JAUCIUILINH.

B mporpamme 1mo XuMHHM Ha3Ha4eHUE TpeAMeTa «XUMHs» MOJTydaeT NOAPOOHYI0 HHTEPIPETALUIO B
COOTBETCTBUM € ocHoBomojararoummu nojoxeHusMu @I'OC COO o B3auMo0OyCIOBICHHOCTH LEJEH,
COZIep>KaHus, pe3yJbTaToB 00y4eHUs U TpeOOBaHU K YPOBHIO ITOATOTOBKH BBITYCKHUKOB. CBUIETENBCTBOM
TOMY SIBJISIFOTCSI CJIEAYIOIINE BBITOTHSAEMBIE TPOrPAMMO 110 XUMHUH (DYHKITHH:
¢ uHPOPMALMOHHO-METOINYECKAs, pealu3alus KOTOpoil oOecrneyuBaeT MOJTY4YE€HUE MPEICTABICHHUS O

LEeJSIX, COAepXKaHUM, oOIIel cTpareruy 00y4eHus, BOCIUTAHUS U Pa3BUTUS O0YUarOIIMXCs CPEICTBAMU
npeaMeTa, i3y4aeMoro B paMKax KOHKPETHOTO poduIs;

e OpraHM3allMOHHO-TUIAHUPYIOLIAS, KOoTOpas Ipe1ycMaTpuBaeT oIpe/ieNICHUE: MIPUHIIUIIOB
CTPYKTYpPUPOBAaHUSI M TOCJIEOBAaTEIbHOCTH HU3y4eHMs Y4eOHOro MaTepuaia, KOJUMYECTBEHHBIX U
Ka4eCTBEHHBIX €r0 XapaKTepUCTHK; MOJIX0A0B K (POPMUPOBAHUIO COJEPIKATEIBHOM OCHOBBI KOHTPOJIS U
OLIEHKM 00pa3oBaTeNbHbIX JOCTHKEHHM OOydYaloIMXCsl B paMKax WTOTOBOM arrectauuu B (opme
€IMHOT'0 TOCYJapCTBEHHOT'0 3K3aMEHa M0 XUMHUH.

ITporpamma asst yriyOnEHHOTO U3YUEHUS] XUMHHU:
¢ YCTAaHABIIMBAE€T WMHBAPUAHTHOE NPEIMETHOE COJAEpKaHME, 00s3aTeNbHOE ISl M3Y4YEHHS B paMKax

OTAENbHBIX Mpoduiei, mpeaycMaTpuUBaeT paclpeieieHue U CTPYKTYpPUpPOBAaHHE €ro IO Kiaccaw,
OCHOBHBIM COJIepKaTeIbHbIM JIMHUSAM/pa3iesiaM Kypca;

e aéT MpUMEpHOE pacupe/iesieHre yueOHOro BpeMeH!, PEKOMEHIyeMOro JJIsl U3yYeHHsI OT/ICNIbHBIX TEM;

e [peajiaraeT NPUMEPHYIO IOCIEI0BAaTEIbHOCTh H3Y4YEHMsI y4yeOHOro marepuajia Cc y4ETOM JIOTHKHU
MOCTPOCHMSI KypCa, BHYTPUIIPEIMETHBIX U MEXKIIPEIMETHBIX CBA3EH;

® aéT METOJMYECKYI0O MHTEpHpeTaltIo IeJed M 3a7ay W3ydeHUs MpeaMeTa Ha YriayOIEHHOM YpOBHE C
y4ETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CpeaHEero oOIIero o0pa3oBaHMs, COAEP)KaTEIbHON
XapaKTepUCTHKU IJIAHUPYEMbIX pPE3yJbTAaTOB OCBOEHUS OCHOBHOM 00Opa3oBaTENIbHON IMPOrpaMMBbl
cpenHero oémero oOpa3oBaHHs (JIMYHOCTHBIX, METANPEIMETHBIX, NMPEAMETHBIX), a TaKke C y4ETOM
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATENbHBIX JEMCTBUH O0OYdYalOLIErocs MO OCBOEHUIO COJAEP)KaHUS
npeaMera.

[To BceM Ha3BaHHBIM MO3HWIHSAM B TPOTpaMMe IO XHUMHH TPEAYCMOTPEHa MPEEeMCTBEHHOCTh C
oOyuyeHHEeM XHMHHM Ha YPOBHE OCHOBHOIO o0mero oOpa3zoBaHus. 3a MpeaesaMd YCTaHOBJICHHOMU
IporpamMMoil o XUMHUM 00s13aTeNbHON (MHBapUAHTHOM) COCTaBIISIOMIEH CoJlepKaHUs y4eOHOro mpeaMeTa
«XuMHs» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapHATUBHOM COCTaBISIONIEH, KOTOpas JOJDKHA
OTIPEIETIATHCS B COOTBETCTBUU C HAIIPABJIEHUEM KOHKPETHOTO MpOouiIsi 00ydeHHUs.

B cootBercTBUM C koHmentyambHbIMH mojoxkeHusiMu PI'OC COO o HazHauyeHWH TPEIMETOB
6a30BOro u yriayOn€HHOro ypoBHeH B cucreme auddepeHunpoBaHHOrO 00y4yeHHs] Ha YpOBHE CpPEIHEro
obmero oOpa3oBaHUS XHMMHS Ha YpPOBHE YIJIyOJEHHOTO HW3YYEHHUS HANpaBlIeH Ha pealu3aluio



MIPEEeMCTBEHHOCTH C TOCJIEIYIOIIUM 3TaloM IMOJTY4YeHHs] XUMUYECKOro OOpa30BaHUS B paMKaX H3Y4EHHUS
CHELMATIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKHX JUCLHUIUIMH B By3aX M OPraHU3ALMIX CPEIHErO
npodeccuoHambHOrO 00pa3oBaHus. B 3Toil cBsA3M wu3ydyeHue npeamera «XUMHUS» OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha pacIIMpeHue W YIiayOJieHHe TEeOpPEeTUUYEeCKOM U MPaKTUYECKOH IMOJITOTOBKH
oOyuaroluxcs, BbIOpaBIIMX OMNpeneiaCHHbI npoduib OOydyeHHs, B TOM 4HCIE C NEpCIEeKTHUBON
MOCIIEAYIOLIETr0 NOMyYeHUs! XUMUYECKOT0 00pa30BaHus B OpraHu3alusax npodeccnoHalbHOro 00pa3oBaHMUs.
Hapsiny ¢ atum, B cBete TpeboBarnii ®I'OC COO k miaHupyeMbIM pe3ysibTaTaM OCBOSHUs (heaepanbHOM
0o0pa3oBaTeNbHOW MPOTPaMMBbI  CpelHEro oO0mero oOpa3oBaHUS H3y4YeHHE NpeaMera  « XUMHD)
OPHUEHTHPOBAHO TAaK)K€ HA pELICHUE 3a/Jay BOCIHUTAHUS M COLHUAIBHOIO Pa3BUTHs OO0YyYaroOIIMUXCS, Ha
dbopMUpOBaHHE Yy HUX OOIIEMHTEUIEKTYAJIbHBIX YMEHHM, YMEHHI paluoHaIu3aluu y4eOHOTro Tpyaa u
0000MIEHHBIX CIIOCOOOB IEATETHHOCTH, HMEIOIINX MEKIUCIUILTNHAPHBIHN, HAAPEIMETHBINA XapaKTep.

CocTaBisOMKUMHU TpeaMeTa «XUMHs» Ha YPOBHE YIIIyOJEHHOTO M3YyYCHHS SBISIOTCS YriyOnEHHBIC
Kypcbl — «Opranuueckas xumus» u «OO0mmas u Heopranudeckas xumus». [Ipu onpeaeneHun moaxo0B K
0TOOpY M CTPYKTYpPHOH OpraHu3alud COJAEp)KaHHUsS ITHX KypCOB B IMPOrpaMMe IO XUMHH 33 OCHOBY
npussTH oJoxeHuss ®I'OC COO o paznuumsix 6a30BOro U yrIyOoJIEHHOTO YPOBHEH U3YUEHUS IIPEeIMETa.

OcHoBy coaepxxkanusi KypcoB «Opranudeckas xuMmus» U «OOIIass U HeOpraHuyeckas XUMUS
COCTaBJISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUW M YMEHUH, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3YYEHHUS
npeAameTa. JTa CUCTEMa 3HAHUM MOJIy4aeT OMNpEeNeIEHHOE TEOPETUYECKOE MAOIMOIHEHHUE, IMO3BOJISIOIIEE
OCO3HAaHHO OCBOWTH CYHIECTBEHHO OOJBINNK 00BEM (hakToIOrHUECKOro MaTepuana. Tak, Ha yriyOiaEHHOM
YPOBHE HM3ydYeHHs IpeaMeTa obecredeHa BO3MOXKHOCTb 3HAYMTEIHLHOTO YBEIMYeHHS O00BEMa 3HAHUH O
XUMHUYECKUX OJJIEMEHTaX U CBOMCTBaX MX COCJUHEHUI Ha OCHOBE pACHIMPEHUS U YIIIyOlleHus
MPEACTABICHUII O CTPOCHUHU BEIECTBA, XMMUYECKOM CBS3UM M 3aKOHOMEPHOCTSAX IPOTEKAaHUs PEaKLUid,
paccMaTpuBaeMbIX C TOUYKH 3PEHUS XUMHUYECKON KMHETUKUA U TepMOAUHAMUKH. V3ydeHne nepuoanaeckoro
3akoHa u llepuoanueckoil cucTEMBl XUMHUYECKHX DJIEMEHTOB 0a3upyercss Ha COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEJCTABICHUAX O CTPOSCHUU aToMa. XHMHUYECKas CBS3b OOBICHSETCS C TOUYKH
3peHusl SHEPreTUYEeCKMX H3MEHEHUi Mpu e€ 0o0pa3oBaHMM W pa3pyIICHHH, a TaKXKe C TOYKU 3PEHUS
MEXaHU3MOB e€ oOpa3oBaHusl. VM3ydeHNe THIIOB peakuii JOMOIHICTCS POPMUPOBAHUEM TIPEICTABICHUN 00
ANEKTPOXUMHUYECKUX TMPOLIECCaX U AJIEKTPOJIM3E PacilylaBOB M pacTBOPOB BellecTB. B Kypce opranmueckoi
XUMUU TIPH PACCMOTPEHUH PEAKIMOHHON CIIOCOOHOCTH COEIMHEHMH yaemnsercs oco0oe BHHMaHUE
BOIIPOCaM 00 JEKTPOHHBIX AP PeKTax, 0 B3AUMHOM BIUSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIuil.

Oco0oe 3Haue€HNE UMEET TO, YTO Ha COJIEpKAHUE KypCOB XUMHUHU YIIIyOJIEHHOTIO YPOBHS U3Y4EHUS JUIs
KJIACCOB OMpeeNIEHHOr0 NMpoduiis (TI1aBHBIM 00pa30M Ha UX CTPYKTYPY M XapakTep TOMOJIHEHUH K o0mien
CUCTEeME IMPEJAMETHBIX 3HAHMI) OKA3bIBAIOT BIMSHHE CMEKHBIC MpEeAMEThl. Tak, HalpuMep, B COIEp:KaHUU
mpenMera i KJIacCOB XHUMHKO-(pHU3M4eckoro mpoduiis Oonblioe 3HaueHHuE OYAyT HMETh JJIEMEHTHI
yueOHOro Marepuana mno odmei xumuu. Ilpu uzyuenun npeamera B JaHHOM cllydae akLEHT OyJeT clieiaH
Ha OOIIHOCTh METO/OB IIO3HAHMS, OOUIHOCTh 3aKOHOB W TEOPUM B XMMHMU U B (PU3UKE: aTOMHO-
MOJIEKYJISIpHAsl TEOpHUs (MOJEKYspHasi Teopus B (PU3MKE), 3aKOHBI COXPaHEHHUsI MacChl M SHEPTHH, 3aKOHbI
TEPMOJAMHAMUKH, FIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BELIECTB U APYTOE.

B To0 xe Bpems B coepkaHUM MpeaMeTa Ui KJIacCOB XUMHUKO-OMOJIOTrH4YecKoro nmpoduis 60abmuni
yAenbHBIM Bec OyleT MMeTh OopraHuYeckas XuMus. B 3Tom ciiydae npenocTaBisieTcs BO3MOXHOCTH ISt
6osiee 0OCTOSATENHHOIO PACCMOTPEHUSI XMMUYECKON OpraHu3alMy KJIETKH Kak OMOJIOTMYECKOM CHCTEMBI, B
COCTaB KOTOPOM BXOJAT, K MPUMEPY, TaKHE CTPYKTYPHBIE KOMIIOHEHTBI, KaK JIMIHJIbI, OCIKH, yTIEBOJbI,
HYKJIEMHOBBIE KUCJIOTHI U Jpyrue. [Ipu 3ToM 3HaHMS O cCOCTaBe M CBOMCTBaxX IpeJCTaBUTENIEH OCHOBHBIX
KJIACCOB OPIraHWYECKUX BEIIECTB CIYKaT OCHOBOM JUIsl M3YyYEHHUS CYIIHOCTH MpOIECCOB (OTOCHHTE3A,
JbIXaHUsI, MAILEBAPEHUS.

B mnnane ¢opmHpoBaHHS OCHOB HAay4yHOTO MHMPOBO33PEHHs, OCBOCHHUS OOILICHAYYHBIX METOJIOB
MO3HAHUS U OIbITa MPAKTHYECKOTO NMPUMEHEHHUS HAayYHbIX 3HAHUN H3ydeHHE NpeaMmeTa «XUMHs» Ha
yrayOa€HHOM YPOBHE OCHOBAaHO Ha MEXIPEIMETHBIX CBS3AX C Y4eOHBIMH IMpeIMeTaMH, BXOJALIMMH B



cocTaB MpeIMeTHBIX oOnactell «EcTecTBEHHO-HayuHble MpEeAMEThI», «MaremaTuka U HHPOpMATHKa» U
«Pycckuil SI3bIK U TUTEpPATYpPAY.

[Ipu wu3ydenum ydeOHOro mpeamera «XHUMHUsS» Ha YIIIyOJNEHHOM YpPOBHE TakXke, Kak Ha YpOBHE
OCHOBHOTO U cpeaHero odiiero oopazoBanus (Ha 6a30BOM ypOBHE), 3a7aueii MEPBOCTEIICHHON 3HAYUMOCTH
aBigeTcs (OPMUPOBAHUE OCHOB HAYKU XUMHUHU KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUYECKON
NEeSITEIbHOCTH YeJIOBEKa W OJHOTO K3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. Pemienue 5Toil 3amaun Ha
yrIyONE€HHOM YpOBHE M3YYCHHUS IPEAMETa MPEAIOIIaraeT peain3aluio TaKUX IeJeH, Kak:

(dopMHpOBaHHE TPEACTABICHUN: O MaTepUAJbHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTAX H
MMO3HABAEMOCTH SIBIICHUH npupoanl, 0 MECTC XUMHUH B CUCTCMEC CCTCCTBCHHBIX HAYK U eé Be;[ymep”l
poiu B 0Oecre4eHu YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA: B PELICHUH [TPOOIEM SKOIOTHUECKOH,
SHEpPreTU4ecKoil M MuIleBol 0e30macHOCTH, B Ppa3BUTUM MEIULMHBL, CO3/JaHUM HOBBIX
MaTCpurajIOB, HOBBIX HCTOYHUKOB SHCPIHUH, B obecrieyeHnu pallMOHAJIBHOI'O NPHUPOAOIIOJIB30BaAHUAA,
B (OPMHUPOBAHMM MHPOBO33PEHUS M OOLIeH KyJbTyphl 4YEJIOBEKa, a TaKXKE OSKOJIOTHYECKH
000CHOBAHHOI'0 OTHOIIEHUS K CBOEMY 370POBBIO U IIPUPOIHON CpeIe;

OCBOEHME CHCTEMbl 3HAHUM, JIEKAIIUX B OCHOBE XUMHUYECKOW COCTaBISIOLIEH E€CTECTBEHHO-
Hay4YHOH KapTUHBI MHUpa: (yHJAaMEHTAJIbHBIX MOHATUM, 3aKOHOB M TEOPHH XMMHHU, COBPEMEHHBIX
IIPEJCTABICHUNA O CTPOEHUM BEIIECTBA Ha PA3HBIX YPOBHSIX — aTOMHOM, MOHHO-MOJIEKYIISIPHOM,
HaAMOJICKYJIIPHOM, O TCPMOAMHAMUYCCKHUX MW KHHCTHYCCKHUX 3aKOHOMCPHOCTAX IPOTCKAHUSA
XUMHNYCCKUX peaKquI, 0 XMMHYCCKOM pPABHOBCCHHU, PACTBOpAX MU AUCICPCHBIX CHUCTEMaAX, 00
O0IIMX HAayyHBIX MPUHLUIIAX XUMUYECKOT0 IPOU3BO/ICTBA;

dopmupoBaHre Yy OOYYaIONMXCS OCO3HAHHOTO TOHMMAaHHS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMUYECKUX 3HAHUM 1751 OOBSICHEHUS KIIHOYEBBIX HJEH M mMpoOiieM COBPEMEHHOM XHUMHHM, JUIS
OOBSICHEHUS M IPOrHO3UPOBAHMS SABJICHUH, MMEIOLIMX €CTECTBEHHO-HAYYHYIO IPUPOLY;
IrpaMOTHOI0 PCIICHUA HpO6JICM, CBA3aHHBIX C XI/IMI/Ief/'I, IMPOrHO3MpOBaHUA, aHAJIM3a W OLICHKU C
MO3ULMI  3KOJOTMYEeCKOM O€30MacHOCTH IOCIEACTBUM  OBITOBOM W NIPOM3BOACTBEHHOMN
NESITEeIbHOCTH YEJIOBEKa, CBS3aHHOM C XHUMHYECKUM MPOM3BOJCTBOM, HCIOJIb30BAHUEM MU
nepepaboTKOM BEIIECTB;

yriryOJeHue NpeACTaBIeHUH O Hay4HbIX METO/ax IMO3HaHMs, HEOOXOTUMBIX Ui HMpUOOpETEHHS
YMEHUI OpPUEHTHPOBATHCA B MHpE BEIIECTB U OOBACHEHMS XMUMMYECKHX SIBICHUH, MMEIOIIMX
MCCTO B IIpUPOAC, B HpaKTI/I‘ICCKOﬁ JACATCIIBHOCTH U HOBCGI[HCBHOI\/'I KHU3HU.

B nutane peanusanuu nepBoovepeHbIX BOCIIUTATENbHBIX U PA3BUBAIOIINX (DYHKIUHN 1IETOCTHOM CUCTEMBbI
cpeaHero oduiero oOpazoBaHMs MPU W3YYEHUM NpeaMeTa «XHUMHUsS» Ha YriyOJIEHHOM YpOBHE 0COOYIO
aKTyaJbHOCTb IPUOOPETAIOT TAKHE LEJIN U 3a/1a4H, KaK:

BOCIIUTaHHE YOEKAEHHOCTH B I103HABAEMOCTH SIBIEHUI NpPUPOABI, YBaXEHHUS K Mpoleccy
TBOPYECTBa B o0acTu TCOPCTUYCCKUX W NPHUKITAAHBIX I/ICCJ'IGI[OBaHI/Iﬁ B XHMMHH, (1)OpMI/IpOBaHI/I€
MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

pa3BUTHE MOTUBAallMM K OOY4YEHMIO M TIO3HAHMIO, CIOCOOHOCTEHl K CaMOKOHTPOJIO U
CaMOBOCIIUTaHHIO HA OCHOBE YCBOCHHUs OOIIEYEIOBEUECKUX ICHHOCTEH;

Pa3BUTHUEC TMO3HABATCJIBHBIX HWHTCPCCOB, HHTCIUICKTYAJIbHBIX W TBOPYCCKUX CIIOCOOHOCTEN
oOyuaromuxcsi, (OpMHUPOBAHHUE Yy HHUX CO3HATENBHOTO OTHOIIEHHS K CaMoo0pa3oBaHHUIO U
HEeNpepbIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCHEIIHOW Mpo(ecCHOHATbHONW M OOIECTBEHHOM
JesITeIbHOCTH, OTBETCTBEHHOI'O OTHOUICHHS K CBOEMY 3/J0POBBI0 M MOTPEOHOCTH B 37J0POBOM
o0pase K13HH;

(dbopMHpoBaHHE YMEHUI M HABBIKOB PAa3yMHOTO MPUPOAONOIb30BAHUSA, PA3BUTHE IKOJIOTHMUECKON
KYJIbTYpbl, IPUOOPETEHHE OTbITA OOIIECTBEHHO-TIOIE3HON IKOJIOTMUECKOH J1eATENbHOCTH.

OO111ee 4ncI0 YacoB, MPEAYCMOTPEHHBIX 1711 U3YYEHUsI XUMHUH Ha YTIIyOJI€HHOM YPOBHE CPEIHEro O0IIero
obpasoBanusi, coctaBnsieT 204 yacos: B 10 kmacce — 102 yaca (3 gaca B Hegento), B 11 kmacce — 102 gaca
(3 gaca B HEACIIO).



COJAEPKAHUE OBYYEHUSA
10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOil XUMHUH.

[IpenmMer W 3HaYeHHE OPraHUYECKONM XHMMHHU, NPEJICTABICHHE O MHOr000pa3uu OpPraHUYECKHUX
COETUHEHUH.

DJNEeKTPOHHOE CTPOCHUE aToMa yIJepoJa: OCHOBHOE M BO30OYKIAEHHOE cOCTOsHUS. BaneHTHbIe
BO3MOYKHOCTH aTOMa yriepoja. XUMHUYECKasl CBA3b B OPraHMUYECKUX COCAMHEHHSX. THIBI THOpHIN3AIIH
aTOMHBIX opOuTanei yriepoga. MexaHu3mbl 00pa3oBaHUsl KOBAJCHTHOW CBsSI3U (OOMEHHBIM M JOHOPHO-
aKIEeNTOPHBIN). TUIBI IEpeKpPhIBAaHUS ATOMHBIX OpOHMTANICH, G- U TM-CBs3W. OuHapHAas, TBOWHAS U TPOWHAS
cBs13b. CriocoOBI pa3phiBa CBSA3EH B MOJIEKYJAX OpraHM4Yeckux BemecTB. [loHaTne 0 cBOOOAHOM paaukase,
HyKJIeo(duse u neKTpoduie.

Teopust crpoeHusi opraHuueckux coeauHeHuii A.M. BytiiepoBa u COBpEeMEHHBIE MPEACTABICHUS O
CTPYKType MOJIEKYJ. 3HAuY€HUE TEOPUU CTPOCHUS OPraHUYEeCKUX COeAMHEHHH. MonekyaspHble U
cTpykrypHbie (popmynel. CTpykTypHbIE (OpPMYJIBl pPAa3IMYHBIX BHJOB: pa3BEPHYyTas, COKpalEHHAas,
ckeneTHad. M3omepus. Buabl n3oMepuu: CTpyKTypHas, NPOCTPAHCTBEHHas. DJIEKTPOHHbIE 3((EKTH B
MOJIEKYJIaX OPraHUYECKUX COSAMHEHUN (MHIYKTUBHBIN U ME30MEPHBIi 3(pPeKThI).

[IpencraBienne o KiaccUPUKAUN OpraHuYeckuX BemecTB. [loHsATHE O (DYHKIMOHANBHOM TpyIHIIe.
I'omonorusa. I'omonormueckue psiapl. CucreMaruyeckass HOMEHKJIATypa OpPraHMYeCKMX COCIUHEHMH
(IUPAC) u TpuBHaIbHbIC HA3BAHUS OTIEIBHBIX TPEICTABUTEICH.

OcoOeHHocTH M KJaccHU(PHKAIUS OpraHMYecKux peakuuid. OKHCITUTENbHO-BOCCTAHOBUTEIBHBIC
pEeaKuy B OPraHUYECKON XUMUH.

DKcIeprMEeHTaTbHBIE METO/IbI U3yYeHHS BEUIECTB U WX MPEBPALICHUN: O3HAKOMJICHHE C 00pa3iaMu
OpPraHMYECKUX BEIIECTB U MaTepuajaMy Ha MX OCHOBE, OIbITHI 10 MPEBPAIICHUIO OPTaHUYECKUX BELECTB
Ipy HarpeBaHuu (IUIaBIeHUE, OOYIIIMBaHWE W TOPEHHE), KOHCTPYUPOBAHHME MOJAENECH MOJEKYI
OpPraHMYECKUX BEIIECTB.

YriaeBoaopoabl.

Ankanbl. ['oMonorudeckuii psij ankaHoB, oomas Gpopmyiia, HOMEHKIIATypa U U30MEPHS. IIEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKaHOB, Sp3-r1/16p1/1z[1/13au1/1;{ aTOMHBIX OpOuTanel yriepoaa, o-
CBs13b. PU3HUYECKUE CBOWCTBA AJIKAHOB.

XUMUYECKHE CBOICTBA aJKaHOB: pPEAaKIUU 3aMEUICHHs, HW30MEpU3aluM, JeTHAPUPOBaHUS,
LIUKIU3aluY, MHPOJIM3a, KpeKuHra, ropeHus. [lpencraBieHne o MeXaHHU3ME peakUui paguKaibHOIo
3aMeIIEHUS.

Haxoxnenue B npupozae. CriocoObl Mogy4eHHs U IPUMEHEHUE aJIKaHOB.

Huknoankansl. OOw1as popmyia, HOMEHKIaTypa 1 usoMmepusi. OCOOEHHOCTH CTPOCHUS U XUMHUYECKUX
CBOMCTB MaJIbIX (LMKJIONPONAH, UKJIOOYTaH) U OOBIYHBIX (I[MKJIONEHTaH, [UKJIOTeKCaH) LMKJIOAIKAHOB.
CrniocoObl osTyyeHHs 1 IPUMEHEHUE IUKII0ATIKAHOB.

Ankensl. ['omonoruueckuil psig ankeHoB, oOmas (opmyia, HOMEHKIATypa. OIJEKTPOHHOE M
TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYII ATKEHOB, SP-THOPHIN3AIAsT aTOMHBIX OpOHTAleil Yriepoa, o- i -
cBsi3u. CTpyKkTypHass M reoMmeTpuueckas (Uuc-TpaHc-) wu3omepusi. Dusmyeckue CBOWCTBA aJKEHOB.
XHWMHYECKHE CBOMCTBA: PEAKIMM IPUCOCAUHEHMSI, 3aMEIICHUsS B O-MIOJIOKEHHWE IIpU JIBOMHOM CBSI3H,
nosmMepusanuu 1 okucieHus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peaklUu Ha JBOWHYIO CBS3b.
CriocoOsl MmosTydeHus U IpUMEHEHHUE aJIKeHOB.

Ankaguensl. Kiaccudukaims ankagueHOB (CONpPsKEHHBIC, H30JIMPOBAHHBIC, KYMVAUPOBAHHbIE).
OcoOeHHOCTH DIEKTPOHHOTO CTPOSHUS U XUMHUYECKUX CBOWMCTB COMPSOKEHHBIX AWEHOB, 1,2- u 1,4-
npucoenuHenue. Ilonmumepusanus conpspkEHHBIX — JUeHOB. CnocoObl TMOJyuyeHHst W NpPUMEHEHHe
aJIKa/INeHOB.

Anxunbl. ['omonmornyeckuil psa  ajlkuHOB, oOmas ¢(opMmyna, HOMEHKJIAaTypa M HU30MEpHS.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKUHOB, SP-THOpUAM3AIMS aTOMHBIX opOuTaseit



yriepona. dusnueckue CBOMCTBA aAJIKMHOB. XHMHUYECKHE CBOWMCTBA: PEAKIUMU MPUCOCIUHEHUS,
JUMEpPU3ALMM W TPUMEPHU3ALMM, OKHUCIEHUSA. KHUCIOTHBIE CBOWCTBA QJIKMHOB, HMMEIOLIUX KOHLEBYIO
TpOIHYIO CBsi3b. KauecTBeHHbIE peakiny Ha TPOHHYIO CBsi3b. CrIocoObI MOMy4YeHHs U IPUMEHEHUE aJIKUHOB.

ApoMaTtudeckue yriaeBoaopoabl (apeHsl). l'omonmormdeckuil psia  apeHoB, oOmas Qopmyna,
HOMEHKJIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbl OeH30i1a. Pu3nyeckue
CBOICTBa apeHOB. XMMHUYECKHE CBOWCTBAa OEH30JIa U €ro TOMOJIOTOB: PEaKIUU 3aMelleHUs] B OEH30IbHOM
KOJIbLIE M YIJIEBOJAOPOJHOM pajauKaie, peaklud TIPHCOSINHEHHs, OKHUCICHHE TOMOJIOTOB OeH307a.
[IpencraBnenne 00 OPUEHTHUPYIOIIEM JACWCTBUU 3aMecTUTeNeil B OEH30JbHOM KOJbIIE Ha TNpuUMepe
QIKWIBHBIX PaJUKaJIoB, KapOOKCHIBbHOM, T'MIPOKCHIBHOM, aMUHO- U HHUTPOTPYIIIBI, aTOMOB TaJOTEHOB.
Oco0eHHOCTH XHUMHYECKMX CBOWCTB crupoia. [lomumepuszanus crupona. CrnocoObl MOMydeHHUS U
IIPUMEHEHHUE apOMATHUUECKUX YIJIEBOJOPOJIOB.

[Ipuponnsiii ra3. Ilomyrueie HedTaHbie Ta3bl. Hedth m e€ mpoucxoxxaenue. KameHHBIH yromb u
NpOAYKTHl ero mnepepabotku. CrocoObl mepepaloTKu HePTH: MEeperoHka, KpPeKUHr (TepMUYECKHil,
KaTaJguTHuueckui), pudopmunr, nuponus. IIpogyktsr mnepepaboTku HedTH, HX NpPUMEHEHHE B
MPOMBIIIJICHHOCTH U B OBITY.

I'enernueckas cBSA3b MEXKAY Pa3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

OJNEKTPOHHOE CTPOEHHME T'aJIOTEHIPOM3BOJHBIX YIJIEBOLOPOAOB. Peakiuu 3aMeleHus rajoreHa Ha
TUAPOKCOrPYIIY, HUTPOIPYIIy, IMAHOTPYIIY, aMUHOTpynny. [[eficTBue Ha rajJoreHnponu3BOJHbIE BOJHOIO
Y CIOUMPTOBOTO pacTBOpa MENOUM. B3anmoneicTBUe AUTaJOr€HaJKaHOB C MarHueM W IUHKOM. [loHsTue o
METAJUIOOPTaHMYECKUX COEAMHEHUSX. VCroiap30BaHWE TallOTEHIPOU3BOJHBIX YIIIEBOJIOPOJIOB B OBITY,
TEXHUKE U [IPU CUHTE3€ OPraHUYECKHUX BEILECTB.

OKCIIepUMEHTAIbHBIE METOAbl H3yYeHHs BEIIeCTB W HX IpEeBpallleHHil: u3ydeHue (QU3MUecKux
CBOMCTB YIJIEBOAOPOJOB (pacTBOPUMOCTbH), KAUECTBEHHBIX PEAKIMM YIJIEBOAOPOJOB Pa3IMYHBIX KJIACCOB
(obecuBeurnBaHNE OPOMHON WM MOJHON BOJBI, paCTBOpA IIEpMaHraHaTa Kajus, B3aUMOJEHCTBHE alleTUIIEHA
C aMMHAuYHBIM pPacTBOpoM okcuaa cepebpa(l)), kauecTBeHHOE OOHApy)KEHHE YIJIepoia W BOAOpOJIA B
OpraHUWYECKUX BEIIECTBaX, MOJYyYCHHE HTHJIEHA U MU3YYECHHE €r0 CBOICTB, O3HAKOMIICHHE C KOJIEKLHMSIMU
«Hedtp» m «Yromp», ¢ oOpa3nmamu IUIacTMace, KaydyyKOB W PE3HHBI, MOJEIHUPOBAHUE MOJICKYII
YTJIE€BOIOPOAOB U TaJIOT€HIIPOU3BOIHBIX YIIIEBOAOPOIOB.

Kucnopoacoaepxamme oprannyecKkie CoeANHEHUsI.

IIpenenvHble onHOAaTOMHblE crnuUpThl. CTpoeHHe MOJEKya (Ha NpUMepe MeTaHoja U ATAHOJA).
l'omonornueckuii psig, obmias ¢opmyna, U30Mepusi, HOMEHKIAatypa M kinaccudukamnus. Ddusmdeckue
CBOMCTBAa NpENENbHBIX OJIHOATOMHBIX CIHMPTOB. BomopoaHbIe CBSI3M MEXAY MOJEKyJaMu CIIHPTOB.
XHWMHAYECKHNE CBOWCTBA: pEaKIMM 3aMEUICHMs, JETUApaTalud, OKUCIEHMs, B3aUMOACUCTBHE C
OPraHMYECKHMU W HEOPraHMYECKMMH KHciIoTaMu. KauecTBeHHas peakuuss Ha OZHOATOMHBIE CIIMPTHI.
JleiicTBHe 3TaHOJIa 1 METaHOJIa Ha OpraHu3M yesioBeka. CrocoObl Oy4yeHUsl U MPUMEHEHHE OJHOATOMHBIX
CIUPTOB.

ITpoctbie 3¢upbl, HOMeHKIaTypa 1 u3oMepus. OcoOeHHOCTH PU3MUECKUX U XUMHUECKUX CBOMCTB.

MHoOroaroMHele CHUPTHl — AITWIEHIVIMKOIb W INIHLEpUH. DU3NYECKHME U XUMHYECKHE CBOMCTBA:
peaxkiuu 3aMeleHus, B3aUMOJEeHCTBHE C OPraHUYECKUMU U HEOPraHMYECKHUMH KUCJIOTaMH, KauyeCTBEHHAs
peaxiusi Ha MHOroaToMHble crupThl. [IpencraBienre o MexaHu3Me peakuuidi HykKJaeo(pUIbHOTO 3aMeeHUs.
JleicTBUe Ha opraHu3M yenoBeka. CriocoObl MOTY4YEeHUsI M TPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

@enon. CTpoeHHE MOJIEKYJIbl, B3aUMHOE BIMSHUE THAPOKCOTPYNIBI M OCH30JBHOTO sJIpa.
®usznyeckue cBoiictBa eHona. OCOOEHHOCTH XMMHUYECKUX CBOMCTB (eHosa. KauecTBeHHbIE peakluu Ha
¢enon. TokcuuHocth (enona. CrocoObl monmyuyeHuss U npumeHeHue ¢enona. denondopmanpaeruHas
cMoJIa.

KapOoHuIbHBIE COEMHEHMS — albJeTWJbl M KETOHBL. OJEKTPOHHOE CTPOCHHE KapOOHMIBHOM
rpynnsl. ['oMonoruyeckue psabl ajdbAETUAOB M KETOHOB, obOmias (Gopmyna, U3oMepusi U HOMEHKIATypa.
®U3NYECKHE CBOWMCTBA aJbJETUJ0B U KETOHOB. XMMHUYECKHE CBOWCTBA aJbJIETUJIOB U KETOHOB: PEaKIMU



npucoenuHeHns. OKUCIIeHHe albJeru0B, KaYeCTBEHHbIE PEAaKLUU Ha aiubAeruipl. CriocoObl MOMydYeHUs U
IIPUMECHEHHE AJIbJIECTUI0B U KETOHOB.

O/HOOCHOBHBIE TIpe/ieNbHbIe KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS MOJIEKYN KapOOHOBBIX
kucioT. M3omepuss u HoMeHknaTypa. dusnueckue CBOHCTBA OJHOOCHOBHBIX NPEAETbHBIX KapOOHOBBIX
KUCJIOT. BotopoiHbIe CBA3M MEXAYy MOJIEKyJaMi KapOOHOBBIX KUCIOT. XMMHUYECKHE CBOMCTBA: KUCIIOTHbIE
CBOWCTBA, peakuMs STepuUKALUM, PEAKIUU C Y4acTHEM YIJIIEBOAOPOAHOro paaukana. OcoOeHHOCTH
CBOWCTB MYypaBbMHOW KHCIOTHI. llOHSATHE O TPOM3BOAHBIX KapOOHOBBIX KHUCIOT — CJIOXHBIX 3(]upax.
Mmoroo0pasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMPEAETIbHBIX U ApOMATHIECKUX KApOOHOBBIX
KHUCJIOT, JMKApOOHOBBIX KHCJIOT, T'MIPOKCHUKapOOHOBBIX KHUCIOT. [IpencraBurenu BbICHIMX KapOOHOBBIX
KHUCJIOT: CTEapUHOBAas, NAJIbMUTHHOBAs, OJICMHOBAs, JUHONE8As, JUHOAeH06as KUCIOThl. (CrocoObl
MOJTyYCHHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3gupsl. ['omonoruueckuii psin, o0mas Gopmya, n3oMepusi 1 HOMEHKIATypa. Pusndeckue
Y XMMHYECKUE CBOMCTBA: TMAPOJIN3 B KMCIION U LIEJIOUHON Cpeae.

Kupsel. Ctpoenue, puznyeckne U XMMHUYECKHE CBOMCTBA JKMPOB: THAPOJIHM3 B KUCIOW W IICITOYHON
cpene. OcoOEHHOCTH CBOWCTB JKHMPOB, COJEP)KAIIMX OCTAaTKH HETpPENEeNbHbIX XHUPHBIX KUCIOT. JKupbl B
IIPUPOJIE.

MBpu1ad KaKk coii BEICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OOmast xapakrepuctuka yriaeBojoB. Knaccudukauus yrieBomoB (MOHO-, IU- M IOJUCAXapUIbl).
MoHocaxapuapl: TIIOKO3a, (PyKTO3a, TajakTo3a, pubo3a, ae3okcuprOo3a. dusnmyeckwe CBOWCTBA |
HaxoxaeHue B npupoze. PorocuHTe3. XMMHUUECKHE CBOMCTBA IJIIOKO3bI: PEAKIIUU C yIaCTUEM CIIUPTOBBIX U
aJIbJIETUAHOM TPy, CIUPTOBOE M MOJOYHOKHCIOe OpokeHue. IlpuMeHeHue Tiaroko3bl, €€ 3HaueHHE B
KU3HEICATEIBHOCTH opraHusma. Jlucaxapuupl: caxapo3a, MajibTO3a M JIaKTO3a. BoccraHaBiuBaromue u
HEBOCCTaHaBIUBarolue aucaxapuabl. ['maponns nucaxapunos. HaxoxxneHue B mpupoje M IpUMEHEHUE.
[Tonucaxapuapl: Kpaxmall, INIMKOTEH M 1eiuitono3a. CTpoeHHe MaKpoMOJIEKYJ KpaxMmala, INIMKOIeHa U
neno03el. dusnueckue cBOWCTBA KpaxMaia U LIEJUIF0JIO3bl. XMMUYECKHE CBOMCTBA KpaxMaja: TUAPOIIN3,
KayeCTBEHHasl peakuus C HOJOM. XMMHUYECKME CBOMCTBA LEIIIOJIO3bl: T'MJIPONIN3, MOIXydeHHue 3(PUpOB
1esuT0J103bl. [ToHsITHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIN MIENK).

DKcrepuMEHTAJIbHbIE METO/Ibl U3Y4YEHHS BEIECTB M UX MPEBpAIlleHUi: PacTBOPUMOCTb Pa3IUYHbIX
CIMPTOB B BOJE, B3aMMOJCHCTBHE 3TaHOJA C HATPUEM, OKUCICHHE STWJIIOBOIO CHUPTAa B ajlbJAETU] Ha
packan€HHOM MeIHOW IpPOBOJIOKE, OKUCIEHHE STUIOBOTO CHUPTAa JUXPOMATOM Kanus (BO3MOXKHO
HCIOJIb30BAaHUE BHUJIEOMATEpPHANIOB), KAueCTBEHHbIE peaklUMW Ha aibJeruabl (C  TUAPOKCHUIOM
mnammuHcepeodpa(l) u runpokcuom meau(ll)), peakuus raunepuna ¢ rugpoxkcugom meau(ll), xumuueckue
CBOICTBAa pacTBOpa YKCYCHOH KHCIIOTBI, B3aUMOJICHCTBUE pacTBOpa TIOK03bl ¢ ruapokcuaom meau(ll),
B3aMMOJICHCTBHE KpaxMaia ¢ MOJIOM, pelIeHUe 3KCIIEPUMEHTANBHBIX 3a/1a4 110 TeMaM «CIupThl U (PEeHOIIB»,
«Kap6onosbie kuciaoTbl. CiokHBIE Y(DUPBI.

A3oTcoaep:kalye OpraHnyecKkre coeiMHeHusl.

AMHUHBI — OpraHMuYecKue NpoHu3BOJAHBIE ammuaka. Kiaccudukauus aMuHOB: anmudarndeckue U
apoMaTU4ecKue; MepBUYHbIE, BTOPUYHbIE U TpeTHuHble. CTpoeHne Mousiekyl, olmas Gopmyia, H3oMepus,
HOMEHKJIaTypa U (Qu3WYeckue CBOMCTBa. XHMMHUYECKOE CBOMCTBA alu(paTHUYECKUX aMHUHOB: OCHOBHBIE
CBOMCTBA, aJKWJIMPOBAaHWE, B3aWMOJCHCTBHE IIEPBUYHBIX aMUHOB C a30THCTOW Kuciaorou. Comm
AJIKWJIAMMOHHUS.

AHWIVH — IpeICTaBUTENb aMMHOB apoMaThueckoro psaa. CtpoeHue aHwiMHa. BzaumHoe BiausHME
IpyNn aTOMOB B MOJIeKyJie aHWInHA. OCOOEHHOCTH XUMUYECKUX CBOWCTB aHMWINHA. KauecTBeHHbIE peaKIiu
Ha aHwiMH. CrocoObl MOdy4YeHHs: W NpuMeHeHue anudarudeckux aMuHOB. [lonydyeHue aHuiIMHA U3
HUTpOOEH301a.

AmuHoxkucnotel. Homenknarypa u nzomepust. OTaenbHble IPEICTaBUTENN 0-aMUHOKHUCIIOT: TJIMILIKH,
anaHuH. Pu3nWyecKue CBOMCTBA aMMHOKMCIOT. XHMMHUYECKHE CBOMCTBA aMMHOKHCIOT Kak aM(OTEpHBIX
OpPraHMYECKUX COEAMHEHMH, peakiys MOJUKOHACHCAlMU, 00pa3oBaHue MENTUIHON CBsI3U. buonornyeckoe
3HaYeHUEe aMUHOKUCIOT. CUHTE3 U TUIPOJIU3 MENTUIOB.



benku kak mnpupomusie mnonuMepsl. llepBuuHasi, BTOpHYHAas W TpPETUYHas CTPYKTypa OEIKOB.
XuMUYecKkue cBOMCTBa OENKOB: THAPOIIN3, ACHATYpallis, KaYeCTBEHHbIE PEaKIIMK Ha OEJIKU.

DKcIepUMEHTAIbHBIE METO/Ibl U3YUEHHsI BEUIECTB U MX MPEBPALICHUN: pacTBOpeHHUE OEIKOB B BOJE,
JeHaTypanus OCIKOB MPH HArPEeBaHHUH, [[BETHBIC PEAKIIMU Ha OCJIKH, PELICHHE SKCIIEPHUMEHTAIBHBIX 3a/1a4
0 TeMaM «A30TcoiepKalllue OpraHnyecKkue coeAnHeHus» 1 «Pacrno3HaBaHue OPraHUYeCcCKUX COeTNHEHUID.

BbicokomosiekysipHbIe cOeJUHEHHUS.

OCHOBHBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, NOJUMEDP, CTPYKTYpPHOE
3BEHO, CTENEHb IIOJIMMEpU3ALNM, CpedHsas MoJieKyisipHas wmacca. (OCHOBHBIE METOABl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MOJMMEpHU3alusl U MOJIUKOH ICHCAIHS.

[Tonumepnsle Marepuanbl. [lmactmaccbl  (MONMATWIICH, MOJUIPONIIICH, MOJMBUHIIXJIOPU],
MOJUCTUPOJ, MOJUMETWIMETaKpUiaT, MOJUKapOOHATHl, MOJUATHICHTepedTanar). VYTuwiuzamus WU
nepepadoTKa MIACTHKA.

DnacToMepbl: HAaTypalbHBIM KaydyK, CHHTETUYECKHE Kaydyyku (OyTaaueHOBBIH, XJIOPOIPEHOBBIH,
M30IPEHOBBIN) U CHJIMKOHBI. Pe3nHa.

Bonokna: HarypanbHble (XJIOINOK, IIEPCTh, WIENK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE BOJIOKHO),
CUHTETHYECKUE (KAPOH U JIABCaH).

[Tonumepsl crenuanbHOrO Ha3HaueHUs (Te(JIOH, KeBIap, AIIEKTPONPOBOJSAIINE MOIUMEPHI,
OnopasyiaraeMble MOJTUMEPHI).

DKcIeprMEHTaIbHBIE METO/IbI U3yYeHHS BEUIECTB U WX MPEBPALICHUN: O3HAKOMJICHHE C 00pa3laMu
IIPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayuyKOB, PELIEHHE SKCIIEPUMEHTAIBHBIX 3a7ad IO
TeMe «Pacro3HaBaHue M1acTMacC U BOJIOKOH).

Pacuérnbie 3amaun.

Haxoxzaenne MosieKyisipHOil (popMyJibl OpraHM4ECKOI0 COEIMHEHUS II0 MaCCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJSIIIUX B €r0 COCTaB, HAXOXKIACHUE MOJEKYJSPHOW (OPMYIIBI OPraHUYECKOTO COEAMHEHHS IO Macce
(06BbEMY) TPOAYKTOB CrOpaHus, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIUU /WU
HCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYpPHOU (OpPMYNbl OPraHMYECKOTO BEIIECTBA Ha OCHOBE €ro
XUMHUYECKUX CBOMCTB WM CIIOCOOOB IOJYYEHHMs, ONPEIENIEHUE JOJM BbIXOAAa IMPOJYKTa pEakUuu OT
TEOPETUYECKH BO3MOXKHOTO.

MexIpeMeTHbIE CBA3H.

Peanuzanuss MEXIpeIMETHBIX CBsi3ed INpU  M3ydeHHH opranumdeckoil xummu B 10 Kiacce
OCYILIECTBIISIETCSI 4Yepe3 MCIOIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX MOHSTUN, TaK WM MOHITHUH,
MIPUHATHIX B OTJIEJBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO1u11e ecTeCTBEHHO-HAayYHbIE MOHATHS: SBJICHUE, HAyYHbIH (DakKT, rUnoTe3a, TeOpHs, 3aKOH, aHaJIM3,
CHHTE3, KiaccuuKaiys, HabaroeHue, U3MEepEeHne, SKCIIEPUMEHT, MOJIeIb, MOAETHPOBAHHUE.

@dusmka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEWTPOH, MOJIEKYJd, SHEPreTUYECKUH YPOBEHb,
BEIIECTBO, T€JI0, 00BEM, arperaTHOe COCTOSHUE BEILIECTBA, (U3UUYECKHUE BEITUYMHBI, €AMHULIBI U3MEPEHMUS,
CKOpPOCTb, SHEPTUs, Macca.

buonorusi:  knerka, OpraHus3M, OJKOcHUCTeMa, Ouocdepa, MeTaboOIMU3M, HACIEACTBEHHOCTb,
aBTOTPO(HBIN U reTepoTpodHBIN TUIT TUTaHUSI, OposkeHHe, GOTOCUHTES, IbIXaHue, OEIKHU, YIIIEBOAbI, )KUPHI,
HYKJIEMHOBBIE KHCIIOTbI, (JEPMEHTHI.

I'eorpadus: mone3nple UCKOMIAEMBbIE, TOTIIIMBO.

TexHonorus: nuiieBbie NPOAYKThl, OCHOBBI PALIMOHAIBHOIO MUTAHUS, MOIOIINE CPEACTBA, MaTEpPHUAIIbI
U3 UCKYCCTBEHHBIX U CHHTETHYECKIX BOJIOKOH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KUIACC

Temarnueckoe naaHupoBaHue Mo XUMHUHK [yt 10 Ki1acca cOCTaBJIEHO C Y4eTOM paboueil mporpaMmbl BOCIUTAaHUS. BocnuTarenbHplii OTEHLMAN JAHHOTO

yueOHOro npeaMera o0ecrneunBaeT pealn3alnio CIeayoINX eIeBbIX MPUOPUTETOB BocnuTanus odydaromuxcs O0O0:

1. Pa3BuTHe IEHHOCTHOT'O OTHOLICHUS K TPYy KaK OCHOBHOMY CITIOCOOY JTIOCTHKEHHUS KU3HEHHOTO OJIaromoIy4rs 4YeJI0BEKa, 3aJI0Ty €ro yCIEeIIHOTO
poheccuoHaNIbHOTO CAaMOOTIPEACTICHUS U OIYIICHHS] YBEPEHHOCTH B 3aBTPALIIHEM JTHE.

2. Pa3BuTHE IICHHOCTHOTO OTHOIICHHS K cBoeMy OTedecTBy, CBOCH Majol U 00JbII0oi PoinHe Kak MecTy, B KOTOPOM YEJIOBEK BBIPOC U ITO3HAJ IIEPBHIC
PaZioCTH U HeylayM, KOTOopas 3aBelllaHa eMy IpeKaMU U KOTOPYIO HY>KHO 00eperarhb.

3. Pa3BuTHE IEHHOCTHOTO OTHOIICHHS K MPUPOJIE KaK UCTOYHHKY >KU3HU Ha 3eMJiie, OCHOBE CaMOr0 €€ CYIeCTBOBAHUS, HY)KIAIOIIEHCS B 3aIIUTE U
IIOCTOSIHHOM BHUMAHHUHU CO CTOPOHBI YEJIOBEKA.

4. Pa3BuUTHE IICHHOCTHOTO OTHOIIEHHS K 3HAHUSAM KaK HHTEJUICKTYaIbHOMY pecypcy, odecreunBaronieMy Oyayiiee 4eoBeKa, Kak pe3yabTary
KpPOMOTJIMBOTO, HO YBJIEKATEIbHOTO Y4eOHOTO Tpy/a.

KosmnuecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
Konrpoabnbsie IIpakruuyeckue
n/n NPOrpaMMmblI Bcero 5 p o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes
Pa3ned 1. Teoperuueckue 0CHOBbI OPraHN4eCKOi XUMHUH
IIpeameT OpraHM4ecKOM XUMHH. TCOPHﬂ BuGmmotexa LIOK
11 CTPOEHMS OPraHNYECKUX coenHeHn A. M. 8 https://m.eds00.ru/d69df650
Bbytneposa — '
Hroro no pasneny 8
Pa3nea 2. Yriesogopoasbl
21 IIpenenbHbIE YTIEBOAOPOABI — AJKAaHBI, 5 bubnnorexka HOK
' LUKJIOAJIKAHBI https://m.edsoo.ru/d69df650
29 HenpenenbHble yriaeBoJOPOIbI: aJIKEHBI, 14 1 bubmuoreka LJOK
' aJIKaIMEHbI, aTKUHbI https://m.eds00.ru/d69df650
2.3 ApomaTuyeckue yrieBoaopoabl (ApeHbl) 8 ]ﬁtptlgg_l;l/on:e;jziorﬁl 4694650
24 [TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB U X 4 bubmmoreka [JOK
' nepepaboTKa https://m.edso0.ru/d69df650
bu6nuoreka [IOK
2.5 ["anoreHonpon3BOAHBIE YIIIEBOAOPOIOB 4 1 https://m.eds00.ru/d69df650
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Uroro no pazneny

35

Paznen 3. Kuciopoacoaep:kamnue opranndeckne coeJuHeHust

bu6nmoreka [IOK
31 Crmptet. dexon 11 https://m.edsoo.ru/d69df650
32 | o Koo o 21 BuGmorexa LIOK
' - ap ' https://m.edsoo.ru/d69df650
a¢upsL. XKups
bu6nuoreka [IOK
3.3 YIIIeBORE! 9 https://m.edsoo0.ru/d69df650
Uroro no pazneny 41
Pa3znen 4. A3oTcoaepskaniue opraHnyecKkue coeIuHeHus
4.1 AMUHBI. AMUHOKHUCIIOTEL. beku 12 Bubmaorexa LIOK
' ) ' https://m.edso0.ru/d69df650
Uroro no pazneny 12
Pa3zaea S. BbicokoMoOJIeKYJISIPHbIE COeIUHECHUSA
51 BricokoMoIeKyIIIpHBIE COEIUHEHN 6 Bubmorexa [OK
' yAp . https://m.edso0.ru/d69df650
Hroro no pasneny 6
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102
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