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MOSICHUTCJ/IbHAA 3allMCKA

COJEPXAHUE YUEBHOI'O ITPEAMETA
OPI'TAHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKON XMMMH.

[IpenMeT W 3HaUeHUE OPraHMYECKON XHMMHH, MPEACTABIECHHE O MHOr000pa3uy OpraHMYEeCKHX
COCIMHEHUM.

DJEeKTpPOHHOE CTPOEHHE aToMa yIrJepojia: OCHOBHOE M BO30YXIEHHOE cocTOsHMs. BajeHTHble
BO3MOXXHOCTH aTOMa yriiepojia. XMMHUYECKas CBSI3b B OPTaHUYECKUX COCNMHEHMSX. THIbl THOPHUIN3ANN
aTOMHBIX opOuTaneit yriepojga. Mexanusmbl 00pa3oBaHUs KOBAJIEHTHOW CBSI3M (OOMEHHBIM U JTOHOPHO-
aKIeNTOPHBIN). TUIIBI TepEeKpPhIBAHUS ATOMHBIX OpOUTANIeH, G- U T-CBsI3u. OIMHApHAas, TBOWHAS U TPOHAs
cBs13b. CriocoOBbl pa3pbiBa CBsi3el B MOJIEKYJIaX OpraHu4ecKux BemiecTB. [IoHsATHE 0 CBOOOIHOM pajauKaie,
HyKJIeo(use u snexTpodue.

Teopus cTpoeHust opraHudeckux coeauHeHuid A.M. ByTtiepoBa v COBpeMEHHbIE NPEACTABICHUS O
CTPYKTyp€ MOJIeKyJ. 3HAY€HUE TEOpUU CTPOEHMSI OPraHUYECKUX COeqUHEHU. MouekyispHble u
CTpYKTypHble (opmynbl. CTpykTypHble (OpMYJbl pa3lIUYHbIX BHJOB: pPa3BEPHYTas, COKpallEHHas,
ckenerHas. Mzomepus. Bugsl m3omepuu: CTPYKTypHasi, MPOCTPAHCTBEHHAs. DIIEKTpOHHBIE 3((eKThl B
MOJIEKYJIaX OPraHMYECKUX COCAMHEHUN (MHIYKTUBHBIN U ME30MEPHBII 3P PEeKThI).

[IpencraBnenne o knaccupuKauy OpraHMYecKuX BemiecTB. [loHATHE 0 QYHKIMOHAIBHON TpymIe.
I'omomnorusa. I'omonormdeckue psapl. CucremMarnyeckas HOMEHKIATypa OPraHUYECKUX COCIMHEHUN
(IUPAC) u TpuBHanbHbIE Ha3BaHUsI OTAEIbHBIX MPEICTABUTENEH.

OcobeHHocTH W Kiaccu(UKalus OpraHudYeckux peakuuid. OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE
peakuuy B OpraHMYeCcKOi XUMUHU.

OKcrepUMEeHTaIbHbIE METO/Ibl U3yUEHHsI BEIIECTB U MX MPEBpAIIEHUI: 03HAaKOMJIEHHE ¢ 00pa3naMu
OpraHMYECKUX BELIECTB U MaTepuajiaMHl Ha UX OCHOBE, OIBITHI 0 MPEBPAILIECHNI0 OPIraHUYECKHUX BELECTB
Opy HarpeBaHuH (IUIaBJeHHE, OOYIIIMBaHHE M TOpPEHHUE), KOHCTPYUPOBAHHE MOJEICH MOJEKYI
OpraHMYECKUX BEILECTB.

YrieBogopoasl.

Ankanpl. ['omomornyeckuii psii  ajdkaHoB, oOmas Qopmyna, HOMEHKJIATypa W H30MEPHS.
DIIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI aJIKAHOB, Sp>-THOpHAN3aIMs aTOMHBIX OpOUTasei
yIiiepoJa, 6-CBsi3b. DU3NUECKrE CBOMCTBA AJIKAHOB.

XUMHYECKUE CBOMCTBAa AQJIKaHOB: PpPEAKUUU 3aMELIEHUs, HW30MEpHU3aLMM, JETHIPUPOBAHUS,
LUUKIU3aluy, [UpoIN3a, KpekuHra, ropeHus. llpencraBieHune o MeXaHHM3ME peakUMd paguKalbHOIO
3aMeIICHHUS.

Haxoxnenne B npupozae. CriocoObl MoTy4eHHs U MPUMEHEHUE aJTKaHOB.

[Muknoankanel. OOmas ¢opmyna, HOMEHKIaTypa U u3oMmepus. OCOOCHHOCTH CTpPOEHHUS U
XUMHYECKHX CBOWCTB MalbIX (LIMKJIOMPONAH, IUKIOOYTaH) M OOBIYHBIX (LIMKJIOMEHTAH, IMKJIOTEKCaH)
UKJI0aJIKaHOB. CrIoCOOBI MOTy4€HUs U IPUMEHEHHE [IUKI0AJIKAHOB.

Ankenbl. ['oMomormdeckuil psii aJKeHOB, o0mas ¢GopMmyina, HOMEHKIATypa. JJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIT AIKEHOB, SP>-rHOPUAN3ALMsI ATOMHBIX OpOMTANIEH yriaepoa, 6- U -
cBsa3u. CTpykTypHas M TeomeTpuyeckas (Luc-TpaHc-) u3oMepusi. PU3MYECKUE CBOMCTBa aJIKEHOB.
XUMHYECKUE CBOMCTBA: pPEAKUUU MPUCOCAUHEHUS, 3aMEUICHUS B O-TIOJIOKEHHE IPU JIBOMHOMN CBS3H,
nosmMepusanuu U okucnenus. [IpaBwio MapkoBHukoBa. KayeCcTBEHHBIE peakIMM Ha JIBOWHYIO CBS3b.
CriocoObI nostyyeHus: U IPUMEHEHHE aJIKEHOB.

Anxanuensl. Knaccupukanus ankagueHOB (CONpPSDKEHHBIE, W30JUPOBAHHBIC, KYMYIUPOBAHHbLE).
Oco0eHHOCTH AJIEKTPOHHOIO CTPOCHUS M XHMMHUYECKUX CBONCTB CONPSKEHHBIX aueHoB, 1,2- u 1,4-
npucoeauHenue. [lonumepusanus conpspKEHHbIX AMEHOB. (CrnocoObl MOJydYeHHS M IPUMEHEHHE
AJIKaIMEHOB.

Ankunel. ['oMonormueckuii psifi aIKWHHOB, oOmas ¢opMysia, HOMCHKJIATypa W H30MEpPHS.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJKMHOB, SP-TMOpHIU3alisl aTOMHBIX opOuTanen
yraepoaa. ®usznueckue CBOICTBAa aJKUMHOB. XHMHUYECKHUE CBOWMCTBA: pEaKUUU MPUCOSAUHEHMUS,
JUMEpU3allM U TpUMEpHU3aluU, OKUcIeHUs. KHCIOTHbIE CBONCTBAa AJKWHOB, MMEIOLIUX KOHUEBYIO



TpoiiHyl0 CBsi3b. KauecTBeHHbIE peaknmuu Ha TPOiHYIO CBs3b. CHocoObl TOJMY4YeHHS M TNPHUMEHEHHUE
AJIKUHOB.

Apomarnyeckue yrieBojoponabl (apeHsl). l'omomormyeckwii psjg apeHoB, oOmas ¢opmyna,
HOMEHKJIaTypa U M30MepHUsa. OJIEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJbl OeH307a.
Ou3nuecKue CBOMCTBAa apeHOB. XMMUYECKHE CBOMCTBA OCH30J1a U €ro TOMOJIOTOB: PEAKIMH 3aMEIICHHS B
OCH30JIbHOM KOJIbIIE M YIJIEBOJOPOJHOM paauKale, PeaklUu HPUCOEIUHEHUS, OKHMCIEHHE TI'OMOJIOIOB
ocnszona. [IpencraBneHue 00 OPUCHTHPYIOIIEM JACHCTBHHM 3aMECTHUTENICH B OCH30JIBHOM KOJbIE Ha
pUMepe AIKWIBHBIX PAJUKaIOB, KapOOKCHUIbHOM, TMAPOKCUIBHOM, aMHHO- U HUTPOTPYMIBI, aTOMOB
rasoreHoB. OCOOCHHOCTH XMMHUYECKUX CBOMCTB ctuposna. [Tomumepusanus crupoia. CriocoOsl MoTydeHHsI
Y IIPUMEHEHUE apOMaTHYECKUX YIIIEBOAOPOIOB.

[puponnsrii ra3. Ilomyrueie HedTsaubie Ta3pl. HedTh u €€ mpoucxoxnenune. KameHHbIH yronp u
OpoAyKThl ero mnepepaboTku. CrnocoObl mnepepaboTKu He(TU: NEperoHkKa, KPEeKHHI (TepMHUYECKHiA,
KaTaIMTHUECKUi), pudopmuHr, muponmu3. IIpomaykTel mepepaboTkM HePTH, HX TNPUMEHEHHE B
IPOMBIIIJICHHOCTH U B OBITY.

['enernueckas cBA3b MEXKAY Pa3IMUHBIMU KJIACCAMH YIJIEBOAOPO/IOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIIPOU3BOIHBIX YIVIEBOJOPONOB. Peakiuu 3amelneHus rajaoreHa Ha
TUIPOKCOTPYIIY, HUTPOIpYMIly, LHAHOTPYIIy, amMuHOrpymnmy. JlelicTBUe Ha TIajJoreHIpOou3BOHbIE
BOJIHOTO U CIIMPTOBOrO pacTBOpa IIENOYM. B3aumMonelcTBUE AUTalOreHaNKaHOB C MArHUEM M LIMHKOM.
[TonsiTHE O METAJIIIOOPraHUYECKUX coelMHEHUsAX. Vcronb30BaHNe rajloreHIpou3BOIHbIX YIII€BOIOPOIOB B
OBbITY, TEXHUKE U TIPU CUHTE3€ OPraHMYECKUX BEILECTB.

DKcrepuMEHTATbHBIE METOJbI W3yUYEHHsI BEIIECTB M WX MPEBpAIleHHUI: H3ydeHHe (HU3MYECKHX
CBOWCTB yIJIEBOAOPOAOB (PaCTBOPUMOCTH), KAUECTBEHHBIX PEAKLMN YIIeBOAOPOAOB Pa3IMYHbIX KJIACCOB
(obeciBeunBaHne OpOMHON WM HMOAHOM BOJXBI, pAcTBOpa IIEpMAaHTaHaTa Kallusi, B3aWMOJICHCTBHE
alleTWiIeHa C aMMHMayHbIM pacTBOpoM okcuzaa cepebpa(l)), kauecTBeHHOe OOHapyKeHHE yriepoja MU
BOJIOpPOJIa B OPraHUYECKHX BEIIECTBAX, MMOJIYYEHHE STUJIEHA M U3YUEHHE €ro CBOICTB, 03HAKOMJIEHHE C
kostekusiMu  «Hedtb» u «Yromp», ¢ obpa3uamu IUIACTMACC, KaydyKOB W PE3UHbI, MOJAEIMPOBAHUE
MOJIEKYJI YTJIEBOIOPOAOB U I'aJIOT€HIIPOU3BOHBIX YIJIEBOAOPO/IOB.

Kucaopoacoaep:xamme oprannyecKie CoeiHHEHUs!.

[IpenenvHple onHOaTOMHBIE cHUpPTHl. CTpoeHHE MOJIEKY] (HAa IpHUMEpEe METaHoJa M 3TaHOJIa).
['omonoruueckuit psia, obmas ¢opmyina, H30Mepusi, HOMEHKIaTypa U Kiaccupukanus. dusndeckue
CBOMCTBa MpEAENbHBIX OJHOATOMHBIX CIHUPTOB. BoAOpOaHBIE CBA3M MEXAY MOJEKYJIaMHU CHUPTOB.
XVMMHUYECKHE CBOWCTBA: PEAKLUUU 3aMEIIEHHUsA, JAETUApaTalud, OKUCICHMs, B3aUMOJIECHCTBUE C
OpraHMYECKUMHU M HEOPraHWYECKMMHU KHcloTaMH. KadecTBeHHas peakuys Ha OJIHOATOMHBIE CIIMPTHI.
JlelictBue »3TaHola W MeTaHoJa Ha oOpraHu3M 4esjoBeka. CrnocoObl MNOJy4eHHMS M INPUMEHEHHUE
OJIHOATOMHBIX CIIUPTOB.

ITpocteie 3¢upsl, HoMeHKIaTypa 1 u3omepusi. OcoOeHHOCTH (PU3MUECKUX U XUMUUYECKUX CBOUCTB.

MHoOroaToMHbl€ CHUPTBHl — STWICHIVIMKOIb U TIHLEpUH. PU3NUECKHe U XHMHUYECKUE CBOWMCTBA:
peaKuuy 3aMeILEHus], B3aUMOJIECHCTBUE C OPraHMYECKUMH U HEOPraHMYEeCKMMH KHCIO0TaMU, KaueCTBEHHAs
peaxIys Ha MHOTOATOMHBIE CIIUPTHL. [IpeacraBieHne o MexaHu3Me peakinii HyKJIeo()UIbHOTO 3aMETCHHS.
JleiicTBue Ha opraHusM uenoBeka. CrocoObl OSyYeHHs U IPUMEHEHUE MHOTOAaTOMHBIX CIIUPTOB.

@enon. CTpoeHHE MOJIEKYJbl, B3aMMHOE BIHUSHHE THIPOKCOTPYNIBI W OEH30JILHOTO sIpa.
dusnueckue cBoiicTBa (eHosa. OCOOEHHOCTH XMMHUYECKUX CBOMCTB (peHosia. KauecTBeHHbIE peakluu Ha
¢enon. ToxcumunocTs (eHona. CrocoObl momydeHuss U npuMeHeHne (enona. denonpopmanbaeruaHas
CMOJIa.

KapOoHusbHBIE COEAMHEHUs — QIbJETUAbl U KETOHBL. JEKTPOHHOE CTPOCHHE KapOOHWIbHON
rpynmbl. ['oMonornyeckue psiibl aIbJETHAOB M KETOHOB, 00mas (opmyia, U30MepUsl U HOMEHKJIATYypa.
duznyeckue CBOMCTBA aJbIETHIOB U KETOHOB. XMMUYECKUE CBOMCTBA @JIbJIETMIOB U KETOHOB: pEaKLUU
npucoeanHeHns. OKUCIEHNE allbJernI0B, KaYeCTBEHHbIE peakluu Ha aybjeruibl. CriocoObl MOIydeHUs U
IIPUMEHEHHUE AJIBJIETUIOB U KETOHOB.

OmHOOCHOBHEIE TIpeAeTbHBIE KapOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOEHUS MOJIEKYJ KapOOHOBBIX
KucioT. M3omepuss 1 HOMeHKIaTypa. PU3MUecKue CBOWCTBA OJHOOCHOBHBIX INpeAEIbHBIX KapOOHOBBIX
KUCIO0T. BojoponHble CBS3UM MeXAy MOJEKyJaMu KapOOHOBBIX KHUCJIOT. XHWMHUYECKHE CBOMCTBA!

3



KHCJIOTHBIE CBOWMCTBA, peakiusl STepuUKAUH, PEAKIUHd C Y4acTHEM YTIEBOJOPOJHOTO pajJuKaa.
OcobeHHOCTH CBOMCTB MypaBbHUHON KUCIOTHI. [IoHATHE O MPOM3BOIHBIX KAPOOHOBBIX KHCIOT — CIOXKHBIX
aupax. MHoroobpasue kKapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HEMPEICIIBHBIX U apOMAaTHYECKHX
KapOOHOBBIX KHCJIOT, JUKapOOHOBBIX KHCIIOT, TUAPOKCUKApOOHOBBIX KHUCIOT. llpeacTaBUTEnu BbICIIMX
KapOOHOBBIX KHCIIOT: CTEapWHOBAs, MAIBMUTHHOBAS, OJICMHOBAS, JUHONEBAS, JUHONEHOBASL KUCIOTHI.
CriocoOb! nostyuyeHus: 1 NpuMeHeHHe KapOOHOBBIX KHCIIOT.

Cnoxnble >¢upsl. 'omomormyeckmii psig, oOmas Qopmyna, u30Mepus H HOMEHKIATYpa.
PuznyecKkue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U IEIOYHON Cpele.

XKupsl. Crpoenue, puznyeckre U XMMUYECKHE CBOMCTBA KHUPOB: TUAPOIU3 B KUCION M HIETOYHON
cpeae. OCOOEHHOCTH CBOMCTB JKUPOB, COJIEPKAIIMX OCTATKU HENpeAeibHbIX >KUPHBIX KUCIOT. JKuphl B
IpUpoJIE.

MBIIa KaK COJTH BBICIINX KaPOOHOBEIX KUCIIOT, MX MOIOIIee JeiiCTBHE.

OOmast xapakTepucTUKa yriaeBojoB. Kiaccudukanus yrieBogoB (MOHO-, IH- U TOJHCAXapUIbI).
MoHocaxapuapl: TJH0K03a, (QpyKTO3a, rajakro3a, pubo3a, Ie30kcupubo3a. dusnueckue CBOHCTBA U
HaxoxJeHue B npupoje. PorocuHTe3. XMMUYECKUE CBOMCTBA IUIIOKO3bI: PEAKIIUU C YHYACTHEM CIUPTOBBIX
U aJIbJIETUAHOM TPy, CIUPTOBOE U MOJOYHOKUCIOE OpoxeHue. IlpuMeHeHne IoKo3bl, €€ 3HaYeHue B
AKU3HEJEATENIbHOCTH opranusmMa. Jlucaxapuael: caxapo3a, MajJbTo3a U JIakTo3a. BoccranaBiuBaromue u
HEBOCCTaHaBIMBarolue nucaxapuabl. ['uaponus nucaxapunos. HaxoxzneHne B NpUpoOAE U NPUMEHEHHUE.
[Honucaxapuapl: Kpaxmai, INIMKOTeH U Leioiio3a. CTpoeHHe MakpoMOJIEKYJ Kpaxmalla, IVIMKOreHa U
LEeJUTI0J103bl. PU3NYECKUE CBOMCTBA KpaxMajla U LIEJUI0JIO3bl. XUMHUYECKUE CBOMCTBA Kpaxmalla: TMAPOJIn3,
Ka4eCTBEHHAs] PEaKkIysl C HMOJOM. XUMHUYECKHE CBOMCTBA LIEJUTIONO3bI: THAPOIH3, MONydeHHe 3(hUupoB
1eu1r0I103bl. [IoHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TaTHBIN MIENK).

OKCHepUMEHTAJIbHBIE METO/bl N3YUYEHMsI BEIIECTB U UX IPEBPAIICHUN: paCTBOPUMOCTh Pa3IMUHbIX
CIUPTOB B BOJE, B3aWMOJACHCTBHE 3TAHOJIA C HAaTPUEM, OKHMCIEHHUE ITHWIOBOIO CIUPTA B albAcTU] Ha
packaji€HHOW MEIHOM IpPOBOJOKE, OKHCIEHUE OSTUIOBOIO CIHUpPTa JUXPOMATOM Kayusg (BO3MOXKHO
UCIOJIb30BaHUE  BHUJIEOMATEpUANIOB), KAueCTBEHHbIE peaklMM Ha anblIeruipl (¢  TUAPOKCUIOM
mrnammuHcepeopa(l) u ruapoxcunom meau(1l)), peakuus rmunepuna ¢ ruapoxcuaom mean(ll), xummuyaeckue
CBOWCTBA pacTBOpa YKCYCHOW KHCIIOTBHI, B3aMMOJEHCTBHE pacTBOpa Tr0Ko3bl ¢ ruapokcugoM menu(Il),
B3aMMOJICICTBHE KpaxMaja C HOJIOM, PELICHHE 3KCIEPUMEHTAlbHBIX 3a7ady 1o Temam «ChnupTsl U
benonby, «KapOboHOBbIe KUCIOTHI. CI10KHBIE F3(PUPBD».

A3oTcoaepxaniye opraHuyeckue coeAuHeHusl.

AMUHBI — OpraHM4yeckue Hpou3BOJHbIE amMMuaka. Knaccudukauus amMuHOB: anudatuueckue U
apoMaTUYeCKHe; TIEpBUYHbIC, BTOPHYHBIE U TpeTHuHble. CTpoeHUe MOJIeKy, o0mias ¢popmyra, H30MEpHs,
HOMEHKJIaTypa MU (Qu3MUecKue CBOMcTBa. XMMHYECKOE CBOWCTBA alM(PaTUUECKUX aMHHOB: OCHOBHBIE
CBOICTBa, QJIKWIMPOBAHME, B3aUMOJICHCTBUE IEPBUYHBIX AMHUHOB C a3oTucTo kKucioroil. Conun
AJIKWJIAMMOHHUS.

AHUIMH — IpeCTaBUTENb aMUHOB apoMatuyeckoro psaaa. CtpoeHue aHwivHA. B3auMmHoe BiMsiHUE
Ipyni aToMOB B MoJieKyJie aHuinHa. OcoOEHHOCTHM XUMHMUYECKHMX CBOWCTB aHMIMHA. KauecTBeHHbIe
peakuuu Ha aHWiIMH. CriocoObl MOJIyYeHUsl U IPUMEHEHHE anu(aTHuecKux aMUHOB. [lonydyeHue aHuianHa
13 HUTPOOCH301a.

AmuHokucnotel. Homenknarypa u uzomepus. OTaelbHbIE TPEICTABUTENN 0-aMUHOKHUCIIOT: TJIUIMH,
asaHuH. PDusnyeckre CBONCTBA aMMHOKUCIIOT. XHMHYECKHE CBOMCTBa aMHUHOKHUCIOT Kak aM(pOTEpHbIX
OpraHMYECKUX COEIMHEHUH, peaklysl OJUKOHAeH Ay, o0pa3oBaHie NeNTUIHOM cBsi3u. buonornueckoe
3HaueHue aMMHOKHUCIOT. CHHTE3 U TUAPOIU3 HENTHIOB.

benku kak mnpuponaHesle mnonumepsl. IlepBuuHas, BTOpUYHAas M TPETUYHAs CTPYKTypa OENKOB.
XUMHYECKUE CBOMCTBA OEITKOB: TUAPOIIN3, IEHATYpAIUs, KAUECTBEHHBIC PEAKIIUU Ha OEIIKH.

DKcrepUMEeHTaIbHbIE METOIbl U3YUEHUS BEIIECTB U WX MPEBPALICHUN: pacTBOpEHUE OEIKOB B BOJE,
JeHaTypauusi OEJIKOB MPU HAarpEBaHUU, LIBETHBIE PEAKIIMK Ha OEJIKU, pelIeHNE SKCIIEPUMEHTAIbHBIX 3a7a4
no TemMaM «A30TCoAeprKallMe OpraHMYeCKHe COeAuHEHWs» U «Pacno3HaBaHMe OpraHMYECKHX
COCIMHEHUI.

BbicokoMosIeKyIsIpHBIEC COCTUHEHMS.



OcHOBHbIE TIOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI: MOHOMED, MOJIUMEpP, CTPYKTYPHOE
3BE€HO, CTENEHb [OJUMEPHU3ALMM, CpPEAHsAsl MOJIeKyJsipHas Macca. (OCHOBHBIE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — OJMMEPU3ALUS U MTOJIMKOHICHCALIUSL.

[Tonumepuble Mmarepuanbl. [lnactmacchl  (MOMMATHIICH, TOJMIPONUIICH, MOJMBUHUIXIIOPU,
HOJUCTUPOJ, TOJMMETHIMETaKpUiIaT, TOJIMKapOOHATHI, MOJMATWICHTepedTanaT). YTHIu3aluus U
nepepaboTKa MIacTuka.

DnacToMepbl: HaTypallbHbIM KaydyK, CHUHTETHYECKHE KaydykKu (OyTaaueHOBBIH, XJIOPOIPEHOBBIH,
W30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypajibHbIE (XJIOIOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE BOJOKHO),
CUHTETHYECKHE (KaIpOH U JIaBCaH).

[Momumepsl  crienuanbHOrO Ha3HA4YeHUs (TE(IIOH, KeBIAp, AJIEKTPOIPOBOMAAIINE ITOJIHUMEPHI,
OuopazyiaraeMble MOJUMEPHI).

OKCHepUMEHTAJIbHbIE METO/Ibl U3YUEHHSI BELIECTB U UX IPEBPALICHUI: 03HAKOMJIEHHE C 00pa3laMu
MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB, PELICHUE 3KCIEPUMEHTAIbHBIX 3a/a4 110
TeMe «Pacrno3HaBaHue IIACTMAcC U BOJIOKOH.

PacuérHrle 3agaun.

Haxoxnenne MoJeKyIsipHOH (OpMyJIbl OPraHUYECKOTO COCOUHEHHS 110 MAacCOBBIM  JIOJISIM
9JIEMEHTOB, BXOSAIIUX B €r0 COCTaB, HAXOXKJICHHE MOJIEKYJISIPHON (OPMYIbl OPraHUuYEeCKOro COeIMHEHUs
1o Macce (00bEMy) IPOIYKTOB CrOpaHUs, IO KOJIMYECTBY BEIIeCTBA (Macce, 00bEMY) MPOAYKTOB PEaKIIUN
W/WIM UCXOIHBIX BEIIECTB, YCTAHOBICHHE CTPYKTYpHOH (POpPMYsbl OPraHUYECKOTO BEIIECTBA HA OCHOBE
€ro XMMHUYECKHX CBOWCTB WJIM CIIOCOOOB IOJIyYEHHS, ONMpPEICNICHHE TOJU BBIXOJA MPOAYKTa PEaKLIUU OT
TEOPETHYECKH BO3MOMKHOTO.

MexnpeameTHbIe CBS3H.

Peanuzanuss MeXnpeIMETHBIX CBSI3eéM MpU M3Y4YEHUM oOpraHudecko xumuum B 10 kiacce
OCYIIIECTBJISIETCS. Yepe3 MCIOIb30BAaHHE KaK OOIMX €CTECTBEHHO-HAYyUHbIX IOHSATUMN, TaK U IOHATHUH,
MPUHATHIX B OTAEJIbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIE MIOHATHS: SABJICHHE, HAYYHBIH (DaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIIU3,
CUHTE3, Ki1accudukays, HaOAeHne, U3MEPEHUE, IKCIEPUMEHT, MOJIeIb, MOJICTUPOBAHUE.

®usuka: Marepus, aToM, 3JEKTPOH, IPOTOH, HEHUTPOH, MOJIEKYJIa, JHEPIeTHYECKUN YPOBEHSD,
BEIIECTBO, TeNO, 00BEM, arperaTHOe COCTOSIHHE BEUIeCcTBa, (PU3HUECKUE BEIHUMHBI, €AMHUIIBI U3MEPEHUS,
CKOpPOCTb, HEPIrHus, Macca.

buonorus: kierka, opraHusM, SKocucTema, Ouocdepa, MeTadoIu3M, HACIEACTBEHHOCTD,
aBTOTPOGHBIA W TeTepOTPOQHBIA THUI MHUTAaHHS, OpOKEHHE, (OTOCHHTE3, IbIXaHWE, OCJIKH, YTIIEBOJBI,
JKUPBI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTBHI.

I'eorpadusi: mose3HpIe UCKOMAEMbIE, TOTUTUBO.

TexHonmorusi: NUIIEBbIE MPOAYKThI, OCHOBBI PAIlMOHAIBHOIO MHUTaHUS, MOIOLIUE CPEACTBA,
MaTepuaibl U3 HCKYCCTBEHHBIX U CHHTETUUYECKHX BOJIOKOH.

ILIINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHBI

B cootBercTBUU C CHUCTEMHO-IEATENIBHOCTHBIM HOJIXOJOM B CTPYKTYpE€ JIMYHOCTHBIX PE3YyJIbTaTOB
OCBOGHHUsI TpeaMeTa «XHUMHS» Ha YpOBHE CpedHero ooOmero o0pa3oBaHMs BBIIETCHBI CIEAYIOIINE
COCTABJISIOIIME: OCO3HAHHE OOYYAIOUIMMHUCS POCCUUCKON TPaKTaHCKOW HACHTHUYHOCTH; TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAaMOOIIPEIEIICHUIO; HATMYHE MOTHBALIMU K 00y4EHUI0; TOTOBHOCTh
U CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS MPHUHITHIMU B OOIIECTBE MpaBUIaMH UM HOPMaMu
MIOBEJICHUS;, HAJHMYUE MPABOCO3HAHMS, YKOJIOTUIECKON KYJIbTYpPbI; CIIOCOOHOCTh CTaBUTh LEIU U CTPOUTH
JKU3HEHHBIE I1JIAHBI.

JInuHOCTHBIE pE3yNbTaThl OCBOEHUS IpenMeTa «XUMHS» OTpakaloT CPOPMUPOBAHHOCTH OIIbITA
MO3HABATENILHOMN U MPAKTUYECKON NEATENHOCTH 00Y4arOIMXCs B POIECCE pealln3aiiy 00pa3oBaTeIbHON
JESITEIIbHOCTH.



JIM9HOCTHBIE PE3yJbTaThl OCBOCHUS IpeaMeTa «XUMUS» OTPaKaloT CPOPMUPOBAHHOCTH OITBITA
MO3HABATENILHON U MPAKTUYECKOU NEATENLHOCTH 00Yy4aroIUXCs B IPOIECCE pealln3aiiy 00pa3oBaTeIbHON
JESITEIbBHOCTH, B TOM YHUCIIE B YaCTH:

1) rpa:kaaHCcKOro BOCIIMTAHUA:

OCO3HAHUs O0YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH, YBAXKEHUS K 3aKOHY U
MIPaBOMNOPAIKY;

MIPEICTABJICHHS O COIMATIBHBIX HOPMaX U MpaBUIaX MEKIUNYHOCTHBIX OTHOIICHUI B KOJIEKTUBE;

TOTOBHOCTU K COBMECTHOI TBOPUYECKOH JEATEIBHOCTH MPH CO3JaHUH yYEOHBIX MPOEKTOB, PEIICHUH
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh M MPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U apryMEHThl JPYTUX IpH
aHaAJIM3€ Pa3IUYHbIX BUJIOB YU€OHOI 1eATENbHOCTH;

2) NaTPHOTHYECKOI0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY M HAYyYHOMY HACJIEIUIO OT€UECTBEHHOU XUMUU;

YBa)XCHHsI K TpOIlECCYy TBOpPUECTBA B 00JACTH TEOPHUH U IMPAKTUYECKOTO NPUIOKEHUS XUMUH,
OCO3HAHHS TOTO, 4YTO JaHHBIE HAyKH €CTh pPe3yJabTaT JJIMTSIBHBIX HAOTIOACHWA, KPOMOTIUBBIX
3KCHEPUMEHTAIBHBIX TOUCKOB, IOCTOSIHHOIO TPY/Ja YUEHBIX U MPAKTUKOB;

MHTEpeca M IMO3HABATENBHBIX MOTHBOB B IOJIYYEHUH U IOCIEAYIOIIEM aHaiu3e WHPOpMAlHUU O
MEPENOBbIX JOCTUKEHHUAX COBPEMEHHOM OT€YECTBEHHON XUMUHU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPaBCTBEHHOTI'O0 CO3HAHUS, STUUYECKOT0 MOBEICHMUS;

CIIOCOOHOCTH OLIGHMBATh CHUTYallUH, CBS3aHHBIE C XMMHYECKUMHU SIBICHUAMH, W TPUHUMATh
OCO3HAHHbIE PEUICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTHU OIIEHUBATh CBOE MOBEJICHNUE U MOCTYNKH CBOMX TOBAPHUILEH C MO3UIMN HPABCTBEHHBIX U
MIPaBOBBIX HOPM U C YYETOM OCO3HAHHUS OCIEACTBUIN OCTYIIKOB;

4) popMupoBaHus KyJbTYpPbl 310POBbS:

MOHMMAaHUS [EHHOCTEH 3J0pOBOro M 6e30macHoro oopasa KU3HU, HEOOXOAUMOCTH OTBETCTBEHHOTO
OTHOIIEHHS K COOCTBEHHOMY (DM3NYECKOMY U IICUXHYECKOMY 3/I0POBBIO;

coOirofeHusI mpaBuil 0€30MacHOro0 OOpallleHusl ¢ BEIIeCTBaMU B OBITY, NOBCEIHEBHOH XHU3HU, B
TPYAOBOM JESATEIbHOCTH;

MOHMMAHUS I[IEHHOCTH MpPaBWJI MHIWBUIYAJIbHOTO M KOJUIEKTUBHOTO O€30MacHOr0 IMOBEJACHUS B
CUTYaLUsX, YTPOKAIOLIUX 3/10POBBIO U KHU3HU JIIOJIEH;

OCO3HAHUSA MOCIEACTBUI U HEMPUITHUS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS aJIKOTOJIsI, HAPKOTUKOB,
KypEHHUs);

5) Tpy10BOro BOCIIUTAHMA:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4€OHO-MCCIIEIOBATEIBCKON NEATENbHOCTH, OOIIECTBEHHO
MIOJIE3HOM, TBOPUYECKOM U IPYTUX BUJAX IEATEIbHOCTH;

YCTAaHOBKM Ha aKTMBHOE y4acTHE€ B PEUICHUU MPAKTUYECKUX 3a7a4 COIMAIbHOW HANpaBICHHOCTH (B
paMKax CBOEro KJacca, IIKOJbI);

MHTEpeca K IMPaKTHYECKOMY M3Y4YEHHUIO Npo(eccHil pa3iuyHOro poja, B TOM YHUCJIE HAa OCHOBE
MIPUMEHEHUS NIPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOJSM TPYJa U pe3yJbTaTaM TPYI0BOH JAESATEIHHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUYyalbHON TpaeKTOpUU o0OpazoBaHus, OyayIiei
npodeccuu W peanu3alii COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4Y€TOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMHH, HHTEPECOB U MOTPEOHOCTEH 001I1ecTBa;

6) 3K0JI0TMYEeCKOT0 BOCIIUTAHUSA:

HKOJIOTMYECKH 11€JIECO00Pa3HOro OTHOIICHUS K MPUPOJIE KaK UCTOUHUKY CYIIECTBOBAHUS KU3HU HA
3emire;

OHUMAaHHMS TII00ATBHOTO XapaKTepa dKOJIOTHIECKUX Mpo0IeM, BIMSHNS YKOHOMHUUECKUX MTPOLECCOB
Ha COCTOSIHME MPUPOJIHON U COLIMAIBHOM CPEJibl;

OCO3HAHUsI HEOOXOJMMOCTH HWCIOJIB30BAHUS JOCTHXKCHHM XUMHUHU [UJIl PEHICHHS BOIPOCOB
paMOHAIBHOTO MPUPOIOIIOIb30BaAHNUS;



AKTHUBHOT'O HEINPUATHS ACUCTBUM, NPUHOCALIUX BpEA OKPYKAIOIIEW IPUPOJHOM Cpene, YMEHMS
IPOTHO3UPOBATh HEOJArONPUATHBIE HKOJOTMUECKUE IOCIEACTBHS NPEANPUHUMAEMbIX JeHCTBUHA U
IpeloTBpallaTh UXx;

HAJINYMS Pa3BUTOrO HKOJIOTMYECKOTO MBIIIJICHUS, SKOJIOTHYECKON KYyJIbTYpbl, OIBITA AEATEIbHOCTH
DKOJIOTMYECKOM  HAIPaBJIIEHHOCTH,  YMEHHUS  pPYKOBOJCTBOBaTbCS HMMHU B I103HABATEIbHOM,
KOMMYHHKATHUBHON U COLMAJILHON MPAKTHKE, CIOCOOHOCTU U YMEHUSI aKTUBHO NMPOTUBOCTOSITH UJCOIOIHU
xemoooum;

7) HeHHOCTH HAYYHOT'0 O3HAHUS

MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH M OOLIECTBEHHOU
HPaKTUKH;

NOHUMaHHS CTIeNU(PUKNA XUMUU KaK HayKH, OCO3HaHHA €€ poju B (JOPMUPOBAHHH PAIIMOHAIBLHOTO
HAY4YHOTO MBILUIEHUS, CO3JaHUM LIEJOCTHOIO IMPEICTABICHHUsS 00 OKpPYKAIOLIEeM MHMpE KaK O E€IUHCTBE
IPUPOJbI U YEIOBEKAa, B MO3HAHMU IMPUPOAHBIX 3aKOHOMEPHOCTEH M pEeUIeHHH MpoOJeM COXPaHEHUs
IPUPOJHOIO PaBHOBECHS;

yOeKAEHHOCTH B O0COOOM 3HAUYMMOCTH XHUMHUHU JUIsl COBPEMEHHOM IMBWIM3AlMM: B €€
IYMaHHCTUYECKOH HalpaBICHHOCTU U BaKHOW POJIM B CO3/IaHUM HOBOI 0a3bl MaTepuanbHOM KyJIbTYyphl, B
peleHn: TII00ANbHBIX MPOOJIEeM YCTOHYHMBOTO Pa3BUTHS UYEIOBEYECTBA — CBHIPHEBOM, SHEPreTHYECKOH,
IUILEBOM U HKOJOTMUECKOW Oe30MacHOCTH, B Pa3sBUTHM MEAMLUHBI, OOECIIEYEHUN YCIOBUH YCHEIIHOTO
TPyZa ¥ SKOJIOTUIECKH KOM(POPTHOH KU3HU KaXKJOT0 YeHa 00IIeCTBa;

€CTECTBEHHO-HAYUYHOW T'PAaMOTHOCTH: MOHUMAHHUS CYIIHOCTH METOJOB IO3HAHUs, UCIOJIb3YEMbIX B
€CTeCTBEHHBIX HAYKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IOJydacMble 3HAHHS Ul aHAIU3a M OOBSCHEHHUS
SBJICHUH OKPY)XKAIOILEro MUpPa M NPOUCXOIAIMX B HEM H3MEHEHMH, yMEHHUs JeiaTb O0OOCHOBAHHBIE
3aKJIIOYEHHS Ha OCHOBE HAyyHBIX ()AKTOB M HMEIOLIUXCS JaHHBIX C IIEJIbIO IOJIyYEHHS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEJIBHO HCIIOJIb30BATh XMUMHUYECKUE 3HAHUSA Ul pElIeHus MpodieM B
peabHbIX KU3HEHHBIX CUTYALIUsX;

MHTepeca K NO3HAHUIO, UCCIIEI0BAaTENbCKON e TEIbHOCTH;

TOTOBHOCTH U CHOCOOHOCTH K HEHPEPHIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHMIO, K AKTMBHOMY
MOJIyYEHHUIO HOBBIX 3HAHUI 110 XUMHUU B COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSAM TpyZa B pa3jInYHbIX chepax NpodhecCHOHATBLHON 1eATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHble pe3ysibTaThl OCBOEHHMsS HPOTrpaMMbl IO XMMHMHM Ha YpPOBHE CpEIHEro oOLIero
00pa3zoBaHMs BKIIIOYAOT:

3HayMMble A7 (GOPMHMPOBAHUS  MHUPOBO33pPEHUs  OOy4alOIIMXCS  MEXAMCLUUIUIMHAPHBIE
(MeXnpeIMeTHbIE) OOIlEHayuUHbIe MOHATHS, OTPaXAIOIIME IEJOCTHOCTh HAay4YHOH KapTUHBI MUpAa U
cneuu(uKy METOJOB IO3HAaHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO, SHEpPIus,
SIBJICHHE, TPOLIECC, CUCTEMa, HAy4YHBIH (aKT, MPHUHIMI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UcclieloBaHue, HaOII0IeHUe, U3MEPEHUE, IKCIEPUMEHT U IpYTHe);

YHHUBEpCaJbHble Y4eOHble JeHCTBUS (IIO3HABATEJIbHbIE, KOMMYHHMKATHUBHbBIEC, pETYJISITHUBHbBIE),
oOecneunBaromue (GopMupoBanue (YHKIMOHAIBHOW TIPAaMOTHOCTH M COLUAIBHOM KOMIETEHIIMU
00y4Jaromuxcs;

CHOCOOHOCTh 00YYaIOLINXCS UCIIOJIBb30BaTh OCBOCHHbIE MEXIUCIMITIMHAPHBIE, MUPOBO33PEHUYECKHE
3HAHUS ¥ YHUBEPCAJIbHBIC YIeOHbIC ICHCTBHS B TO3HABATEIBHON 1 COIUAILHON TIPAKTUKE.

MeranpenqMeTHble  pe3ylbTaTbl  OTPaXKalOT ~ OBJAJACHHWE  YHUBEPCAIbHBIMU  y4e€OHBIMU
[I03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETyJISATUBHBIMU JICHCTBUSIMHU.

IMo3naBaTebHBIe YHHBePCAJIbHbIE YUeOHbIE TeiiCTBUS
1) 6a3oBble JIOTHYECKHUE JIeiiCTBUS:
CaMOCTOSTENILHO (DOPMYITHPOBATh U aKTYaJIM3UPOBATH MPOOJIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
OnpeaAcIATL LEIW ACATCIIBHOCTH, 3aaaBad HapaMETpbl U KPUTCPUHU UX HJOCTUIKCHHA, COOTHOCUTDH
PE3yJbTAThI JCSITEIBHOCTH C TIOCTABICHHBIMH LICIISIMU;



HCIIOJIB30BAaTh IPU OCBOCHHUU 3HAaHUN HpI/IéMI)I JIOTUYCCKOI'0 MBIIJICHUA: BBIACIATE XAPAKTCPHBIC
NpU3HAKW TMOHSATHI M YCTaHABIMBATh MX B3aUMOCBSI3b, HCIOJIb30BATh COOTBETCTBYIOLIUE MOHSITHS IS
00BSICHEHUS OTACIHHBIX (DAaKTOB U SBICHUMH;

BbIOMpATh OCHOBAHMS U KPUTEPUH VIS KJIaCCU(UKALIMY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHaBJIMBAThL NPUYIHNHHO-CIICACTBCHHLBIC CBA3U MCKAY U3YUACMbIMHU SIBJICHUAMMU,

CTPOUTH JIOTUYECKUE PACCYXKICHUS (MHIYKTHBHBIC, JACIyKTHUBHBIC, IO AHAJOTHH), BBIABIATH
3aKOHOMEPHOCTH U TIPOTUBOPEYHS B PACCMATPUBACMBIX SBICHUAX, (OPMYJIHPOBATH BBIBOABI H
3aKJTI0YCHHUS;

IMPUMCHATL B HPOHCCCC MO3HAHHA HCIIOJIB3YyEMbIC B XMMHU CHMBOJIMYCCKUC (3HaKOBI)I€) MOACIH,
peoOpa3oBbIBaTh MOJEIBHBIC MPEACTABICHUS — XUMHUYECKHH 3HaK (CHMMBOJ) JJIEMEHTa, XUMHUYECKas
dbopmyra, ypaBHEHHE XUMUUYECKOW PEaKIMKM — MIPHU PEHICHUU y4E€OHBIX MMO3HABATEIBHBIX U MPAKTUYECKUX
3a/1a4, MPUMEHSTh HA3BaHHBIE MOJENBHBIC MPEJICTABICHUS IS BBISABICHUS XapaKTEPHBIX MPU3HAKOB
HN3Yy4aCMbIX BCIICCTB U XUMHUYCCKUX peaKuHﬁ.

2) 0a30BbIe UCCIEA0BATEIbCKHUE eiCTBUS:

BJIaACTb OCHOBAMH METOJ0B HAYYHOT'O IMO3HAHHWA BEIICCTB U XUMHWYCCKUX peaKuHﬁ;

dbopMynupoBaTh LIETU U 33aJa4d HUCCIEIOBAHUS, UCIOIB30BaTh MOCTABIECHHBIE U CaMOCTOSATEIHHO
cOpMyITHpPOBAHHBIE BOIPOCHI B KAaueCTBE HWHCTPYMEHTA IIO3HAHUS M OCHOBHI Ui (hOPMHPOBAHUS
TUIOTE3bI MO MPOBEPKE MPABHILHOCTH BBICKA3BIBAEMBIX CYXKICHHIA;

BJIaACTb HABBIKAMH CAMOCTOATCIIBHOI'O IIJIAHUPOBAHUA U MMPOBCACHUA YUICHUYCCKUX SKCIICPUMCHTOB,
COBEpIICHCTBOBATh YMEHHUs HAONIOAATh 3a XOJIOM IIPOIECcCa, CaMOCTOSTENbHO IPOTHO3HPOBATH €ro
pe3ynbrar, (opMyJIHpOBaTh OOOOMICHWS ¥ BBIBOJABI OTHOCHTEIBHO JIOCTOBEPHOCTH PE3YyJIhTaTOB
UCCJIEIOBAHMS, COCTABIIATh 00OOCHOBAHHBIN OTYET O MPOJIETaHHOMN paboTe;

npuoOpeTaTh OMBIT YYEHMUECKON HCCIIEOBATEIbCKONM M IMPOEKTHOW JESTENIbHOCTH, HPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IOMCKY METOJOB pEUIeHHs MpPaKTHYECKUX 3ajad,
MMPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHMA.

3) pabora ¢ undgopmanmeii:

OPUEHTUPOBATLCS B PA3IUYHBIX HCTOYHUKAX WHMOpManuu (HAYIHO-TIOMYJIsIpHAS JIUTEpaTypa
XMMHYECKOTO COJIep)KaHUs, CIpaBOYHBbIE MOCOOUSs, pecypchl MHTepHETa), aHAIU3UPOBaTh MHGOPMAIUIO
Pa3IMIHBIX BHUI0B n q)OpM IMpEaACTaBJICHUA, KPpUTHYCCKU OLCHHUBATH eé AOCTOBCPHOCTDH n
HEIPOTUBOPEUUBOCTE;

(dbopMyHpOBaTH 3aMpPOCHl U MPUMEHATH Pa3IMYHBIE METOJBI MPHU MOMCKE U 0TOOpe MH(pOpMAIHH,
HEOOXOUMOI ISl BHIIOJTHEHUS Y4eOHBIX 3a/1a4 ONPEIeIEHHOTO TUIIA,

nproOpeTaTh OIBIT NCIOIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U PA3TUIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMAIBHYIO (OpPMY IpeAcCTaBiIeHUss HHPOpPMALUHU (CXeMbl, rpadukm,
JTUarpamMmbl, TaOJIUIbI, PUCYHKHU U IpYTHE);

UCTIOJIB30BAaTh HAYYHBIA SI3BIK B KA4YECTBE CPEICTBA NMpHU paboTe ¢ XUMHUYECKOH HH(pOpMaIHen:
OPUMEHSTh MEXKIpeAMETHbIe ((PU3NYECKHe U MaTeMaTU4YeCKue) 3HAaKM U CHUMBOJBI, (HOpPMYIbI,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCIOJIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATJISATHOCTH.

KoMMmyHnKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe /1eliCTBUS:
3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMbI B X0 TUAIOTa U/UITU TUCKYCCUH, BRICKA3bIBATh
uzaen, GopMyJIUpOBATh CBOU MPEIIOKEHHIS OTHOCUTEIHHO BBIMOIHEHHSI IPEAIOKEHHOM 3a/1a4;
BBICTYINIaTh C MPE3EHTAIMEH Pe3yIbTaTOB MO3HABATENLHOM NEATEIBHOCTH, MOJIYYEHHBIX CAMOCTOSTEILHO
HJIM COBMCCTHO CO CBEPCTHUKAMMU IIPHU BBIITOJIHCHUN XUMHUYCCKOI'O OKCIICPUMCEHTA, Hp&KTH‘-IGCKOfI pa6OTBI
10 UCCJIEIOBAaHUIO CBOMCTB M3y4aeMbIX BEILIECTB, pealn3aluu yieOHOTro IpoeKTa, U GopMyIHpoBaTh
BBIBOJIBI 10 pe3yJIbTaTaM MPOBEAEHHBIX UCCIEAOBAHUI MYyTEM COTJIACOBAHMSI MIO3UIIMHN B X0J1e 00CYKACHUS
¥ 0OMeHa MHEHUSIMH.

PeryasitTuBHbIC YHHBepCaJbHbIC y4eOHbIC NeHCTBUSA:
CaMOCTOSITENIBHO TUIAHUPOBATH U OCYLIECTBIIATH CBOIO IT03HABATENBHYIO IEATEIBHOCTD, ONPEAEss €€ 1ein
W 337a4yd, KOHTPOJIMPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh NpEAJIaraeMblii aJTOPUTM
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JIMCTBUI TP BBHIMIOJHEHUH y4EOHBIX M MCCIENOBATEIbCKUX 331ay, BEIOMpaTh HanOosee 3(PpQeKTHBHBIHN
Croco0 MX pelIeHus ¢ y4€TOM HOJTY4YEHHUsI HOBBIX 3HAHUM O BEIIECTBAX U XUMUYECKUX PEAKIIMAX;
OCYILIECTBIIATH CAMOKOHTPOJIb IE€ATEIbHOCTU HA OCHOBE CaMOaHaJIN3a U CAMOOLIEHKH.

HNPEAMETHBIE PE3YJbBTATHBI

[IpenmeTHble pe3ysabTaThl OCBOEHUS HPOTrpaMMbl 110 XMMHUHU Ha YriayOJIEHHOM ypOBHE Ha YpPOBHE
cpeaHero o0miero oOpa3oBaHus BKIIOYAIOT crienuduyeckue s yaeOHOro mnpeaMeTa « XUMHsS» HaydHbIe
3HaHUS, YMEHUS U CIOCOOBI JeMCTBUI MO OCBOCHUIO, HHTEPIPETAlUU U NPEoOpa30BaHUIO 3HAHUH, BHJIbI
JESATEIbHOCTH 0 MOJyYEHUI0 HOBOI'O 3HAHUS U NPUMEHEHHUIO 3HaHUMN B Pa3jIMUYHbIX Y4€OHBIX CUTyalUsX,
a TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallMsIX, CBA3aHHBIX C XUMHUEH. B mporpamme no xumuu npeaMeTHbIe
pe3yJIbTaThl IPEACTABIEHBI 10 F0JIaM U3YyUEHUS.

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUsS» OTPaXKaroT:

c(OpMUPOBAHHOCTh TPEACTABIECHUI: O MECT€ U 3HAUYEHUU OPraHWYeCKOM XMMHMHM B CHCTEME
€CTECTBEHHBIX HayK U €€ poJid B 00eCreueHH YCTOHYHMBOTO Pa3BUTHUS YEJIOBEYECTBA B PEIIEHUH MpolieM
HKOJIOTMYECKOM, SHEPreTUYeCKOW M MUILIEBOM 0€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, CO3JaHUM HOBBIX
MaTepHajoB, HOBBIX HMCTOYHUKOB SHEPIUU, B OOECIEUEHHUU PAIMOHAIBLHOIO IPUPOAONOIb30BAHUA, B
(GopMHpPOBaHUN MHPOBO33pEHHSI U OOIIEH KyJIbTYphI YEIIOBEKa, a TaKKe DKOJOTHUYECKH OOOCHOBAHHOTO
OTHOLICHHS K CBOEMY 30POBBIO U IPUPOJHON CPEAE;

BJIQJICHUE CHCTEMOM XMMMUYECKHUX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOIOJArarolIUe MOHITHS —
XMMHUYECKHHM 3JIEMEHT, aToM, sJpO M 3JIEKTpOHHas 000i0Yka aroma, s-, p-, d-aToOMHbIE OpOUTAIH,
OCHOBHOE M BO30YXJEHHOE COCTOSHHUS aToMa, TMOpHUIHM3alMs aTOMHBIX OpOuTaneil, MOH, MOJeKyJa,
BaJICHTHOCTb, MIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCICHUS, XMMUUYECKasl CBSA3b, MOJIb, MOJIIPHAs Macca,
MOJISIPHBIA 00BEM, YTIEPONHBIA CKeJeT, (DyHKIMOHAIbHAs TPYIIa, PaauKall, CTPYKTypHBIE (HOpMYIIbI
(pa3BEpHyTble,  COKpalIEHHBIE, CKEJETHbIE), H30MEpUs  CTPYKTypHass M  NPOCTPAHCTBEHHas
(reomeTpuyeckasi, ONTUYECKAs1), U30MEPbI, TOMOJIOTMUYECKUM PsiZl, TOMOJIOTH, YTIEBOAOPOAbI, KUCIOPOA- U
a30TCOJEpIKAIMEe  OPraHWYECKUE  COCIUHEHUs, MOHOMEp, IOJUMEpP, CTPYKTypHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS; TEOPUH, 3aKOHBI (nepuoanyeckuii 3akon Jl. . Menneneesa, Teopus
CTpoeHHus opraHuueckux BemecTB A. M. bymiepoBa, 3aKOH COXpaHEHHS MAacChl BEILECTB, 3aKOH
COXpaHEHMs M IPEBPAIICHUS] SHEPIHMHM NPU XUMUYECKHX pPEaKLUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN
A3BIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKALIUE B OCHOBE IOHMMAHUs IPUUMHHOCTU U CUCTEMHOCTHU
XUMHUYECKHUX SIBJIEHUM; MpPEICTaBICHHUS] O MEXaHU3Max XMMHUYECKUX PEaKLHM, TepMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX HUX IMPOTEKaHWs, O B3aUMHOM BIIMSHMHM aTOMOB M TPYIIl aTOMOB B
MoOJIeKyJaxX (MHIYKTUBHBIA W Me30MepHbId 3¢ ¢ektsr, opueHtantsl | u Il poma); dakromornveckue
CBEJICHUSl O CBOMCTBaX, COCTaBe, MOJIyYeHUH U O€30M1aCHOM HCIOJb30BAaHUU BAXKHEHIIUX OpPraHMYECKUX
BEIIECTB B OBITY W MPAKTUYECKOHN IESTEIHHOCTH YEJIOBEKa, OOIIMX HAYYHBIX MPUHIUIIAX XUMHYECKOTO
IIPOM3BOJICTBA (Ha MPUMEpPE MIPOU3BOICTBA METAHOJIA, IEPEepPadOTKU HEPTH);

c(OpMUPOBAHHOCTh YMEHHUI: BBIABIATH XapaKTEpHbIE MPU3HAKU IOHATHI, yCTaHaBIMBaThb MX
B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIME IOHATHS IPU ONHCAHUU COCTaBa, CTPOEHUS U CBOMCTB
OPraHUYEeCKUX COCIUHECHUM;

c(OPMHPOBAHHOCTb YMEHHIA:

UCIOJIb30BAaTh XHMMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBJIEHUS MOJEKYJISPHBIX U CTPYKTYpPHBIX
(pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (JOPMYJI OPIraHUYECKUX BEILECTB;

COCTaBJISITh YPAaBHEHMsS] XMMMUYECKUX pEaKUUNd U pacKpblBaTb HMX CYIIHOCTb: OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMHA ITOCPEJICTBOM COCTABIJIEHUS JIEKTPOHHOIO OanaHca 3THX PEeaKkLMd, peakuui
MOHHOTO OOMeHa ITyTEM COCTABIICHHS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

M3rOTaBIMBAaTh MOZEIN MOJIEKYJ OPraHMYEeCKMX BEILECTB IS MJUIIOCTPALMM UX XMUMHUYECKOTO U
IPOCTPAHCTBEHHOT'O CTPOCHUSI;

c(OPMHPOBAHHOCTh YMEHHI: yCTaHABJIMBATh IPUHAJICKHOCTh U3yYEHHBIX OPTraHUYECKUX BEIIECTB
0 MX COCTaBy W CTPOCHHUIO K OIpPeNeJIEHHOMY KJacCy/Tpylie COCIUHEHWH, HaBaTh MM Ha3BaHHS IO
cucrematnueckoid HomeHkiarype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHHUS JUIsl OTAEIbHBIX
IpeJICTaBUTENIE OpPraHUYECKUX BEIIECTB (3TUJIEH, alleTUIIEH, TOIYOJI, TIMLEPUH, STUIIECHTIIUKOIIb, (DEHOI,
dopmanbaerun, aueTalbleruj, aleToH, MypaBbUHAas KHCJIOTa, YKCyCHas KHCJIOTa, CTEapuHOBasd,



0JIEMHOBAs!, NAJIbMUTUHOBASI KUCJIOTHI, IJIMIMH, alaHUH, MaJlbTo3a, PPyKTO3a, aHWJINH, AUBUHWII, U30IIPEH,
XJIOPOTIPEH, CTUPOJ U APYTHE);

c(OpPMUPOBAHHOCTh YMEHHSI ONPEIENSATh BUJ XUMHUYECKOW CBSI3M B OPraHUYECKUX COEIUHEHMSIX
(KOBaJIeHTHasi U MOHHAs CBSA3b, G- U T-CBSA3b, BOJIOPOIHAS CBA3b);

c(OpMUPOBAHHOCTh YMEHMSI IPUMEHATH MOJIOKEHUSI TEOPUU CTPOEHUSI OPraHUYECKHX BEIIECTB A.
M. BytnepoBa a1t 00bsCHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHHI XapaKTepPH30BaTh COCTaB, CTPOCHHE, (PU3MUYECKHE M XHMHUYECKHE
CBOMCTBA THUIIMYHBIX IPEACTABUTENEH PA3JIMUHBIX KJIACCOB OPraHUYECKUX BELIECTB: AJIKAHOB,
LKJIOAJIKAHOB, AJIKCHOB, AJKaJWEHOB, AJIKNHOB, apOMATUYECKUX YIJIEBOJOPOAOB, CIMPTOB, albICTH]IOB,
KETOHOB, KapOOHOBBIX KHCJOT, IPOCTBIX U CIIOXHBIX 3(HUPOB, XKUPOB, HUTPOCOCAMHEHUN M aAMUHOB,
AMUHOKHCIIOT, OEJIKOB, YII€BOI0B (MOHO-, U~ U MOJUCAXapUa0B), WILTIOCTPUPOBATh FEHETUUECKYIO CBSI3b
MEXJly HUMHM YPAaBHEHHUSMH COOTBETCTBYIOIIMX XMMHUYECKUX PEAKLUN C HCIOJIB30BAHUEM CTPYKTYPHBIX
(opmyu;

c(OPMHPOBAHHOCTh YMEHHs IMOJTBEPXk/JaTh Ha KOHKPETHBIX IpUMEpax XapakTep 3aBUCHUMOCTHU
PEaKIMOHHON CIIOCOOHOCTH OPTaHMYECKUX COCTMHEHHUI OT KPATHOCTH M THUIIA KOBAJICHTHOU CBSA3M (G- U T-
CBSI31), B3aMMHOT'0 BJIUSTHHSI aTOMOB U I'PYIII aTOMOB B MOJICKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh HMCTOYHUKH YTIIEBOJOPOIHOTO CHIpbs (HE(TBH,
OPUPOAHBIM Ta3, yrosip), CHOCcOObl €ro mepepabOTKU U MPAKTHYECKOE IMPUMEHEHUE MPOAYKTOB
nepepadoTKy;

c(OPMHUPOBAHHOCTh BIJIAJICHU CHCTEMOW 3HAHMM O €CTECTBEHHO-HAYyYHBIX METOJaX IO3HAaHUS —
HAOJIIOJICHUU, W3MEPEHUHU, MOJEIMPOBAHUU, DKCIEPUMEHTE (pEaJlbHOM M MBICIEHHOM) U YMEHUs
IIPUMEHSTH 3TU 3HAHUS;

c(OpPMUPOBAHHOCTh YMEHHUS MHPUMEHSITb OCHOBHBIE OINEpPALUU MBICIUTEIBLHON JEATENbHOCTU —
aHaJIu3 U CUHTE3, CpaBHEHHE, 0000IeHIe, CUCTEMATH3alIMIO, BBISIBIICHUE IPUUUHHO-CIIEICTBEHHBIX CBA3EH
— /1151 U3YYEHUS CBOICTB BEILIECTB U XUMUYECKUX PEAKIUH;

c(OPMHPOBAHHOCTh YMEHMH: BBIABIATH B3aMMOCBS3b XHMHUYECKHMX 3HAaHUM C MOHATUAMH U
IPEJICTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB Jid 0o0jiee OCO3HAHHOIO IIOHWMAaHUs
CYIIHOCTH MaTE€pUaJIbHOIO €IMHCTBAa MHPA, MCIIOJIb30BaThb CUCTEMHBIEC 3HAHUS 110 OPraHUYECKOH XHMUU
JUIsl OOBSICHEHHUS U TIPOTHO3UPOBAHUS SIBJIEHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

c(OPMHPOBAHHOCTh YMEHUIl: NMPOBOAUTH Pacu€Thl MO XMMHUYECKMM (opMyjaM U ypaBHEHHUSM
XUMHYECKHX DPEAKIUH C HCIOMb30BaHHEM (U3NYECKUX BEIWYHMH (Macca, O00bEM Ta30B, KOJIUYECTBO
BEILIECTBA), XAPAKTEPU3YIOIIUX BELIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKACHUIO
XUMHYECKOH (HhOpMyYJIbl BEUIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM XHMHYECKHX JJIEMEHTOB, IPOAYKTaM
CrOpaHusl, IIIOTHOCTH Ia3000pa3HbIX BELIECTB;

c(OpMUPOBAHHOCTh YMEHHW: MPOTHO3UPOBATH, AHAIW3UPOBATH U OLIEHUBATh C TO3MLMN
9KOJIOTUYECKOM 0€30MaCHOCTH TMOCJIEACTBUA OBITOBOW M NPOM3BOJICTBEHHOM JAEATEIBHOCTU 4YelOBEKa,
CBS3aHHOM C MepepabOTKOM BELIECTB, HMCIOJIb30BaTh IOJYYEHHBbIE 3HAHMS JJIs HMPUHSATHS TPaAaMOTHBIX
peleHuii npobaeM B CUTyalMsIX, CBA3aHHBIX C XUMUEH;

c(OpPMUPOBAHHOCTh ~YMEHHUI: CAMOCTOSTEIBHO IUIAHMPOBaTb W IPOBOAUTH XMMHMUYECKUUN
9KCHEPUMEHT (TOJIyueHHUEe U H3Y4YE€HUE CBOMCTB OPraHMYECKUX BEIIECTB, KAYECTBEHHBIE pEaKIUuU
YTJIEBOJOPOAOB PA3JIMYHBIX KJIAaCCOB M KHUCIOPOACOAEPKAIUMX OPraHUYECKUX BEIIECTB, pEIICHHE
9KCHEPUMEHTAJbHBIX 3aJad [0 paclO3HABAaHUIO OPraHUMYECKUX BELIECTB) C COOJIOJEHHEM IPaBUII
Oe3omacHOro oOpaieHus ¢ BemecTBaMH W JabopaTOpHBIM 00opynoBaHHEM, (HOPMyITUpPOBATH IENb
UCCIICIOBAHMs, TPEJACTABIATh B PA3JIMYHON (opMe pe3ynbTaThl SKCIEPHUMEHTa, AaHaJIM3UPOBATH U
OLICHMBATbH UX IOCTOBEPHOCTB;

c(OpMHUPOBAHHOCTh YMEHUI:

co0JII0/1aTh MpaBUJIa HKOJIOTUUECKH 11€J1eCO00pa3HOro MOBEIeHHs B ObITY U TPYJOBOH AEATEIbHOCTH
B LIEJISIX COXPAHEHUsSI CBOErO 370pPOBbs, OKPYKAIOLIEH NPUPOAHOU CpPeabl U JOCTHKEHUS €€ YCTOMYMBOTO
pa3BUTHS;

OCO3HABaTh OINACHOCTb TOKCHUYECKOIO JIEWCTBUS HA JKMBBIE OpPraHU3MBI  OIPEIECIEHHBIX
OpPraHMYECKUX BEILECTB, IOHUMas cMblch nokaszareis [TIK;
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AHAIN3UPOBATH 11€JIECO00PA3HOCTh MPUMEHEHHUS] OPraHUYECKUX BELIECTB B IPOMBIIIJIEHHOCTH U B
OBITY C TOYKH 3pEHUSI COOTHOLICHHS PUCK-TI0JIB3a;

c(OPMHPOBAHHOCTh YMEHUI: OCYHIECTBIATH LIEICHANPABICHHBIN MOMCK XUMHUYECKOW WH(pOpMaLUU
B Pa3IMYHBIX MCTOYHMKAX (HAay4Has U y4yeOHO-HAy4dHas JTUTEpaTypa, CpeAcTBa MaccoBOW HMHpopmanuu,
WuTepHer u npyrue), KPUTUYECKH aHATU3UPOBATh XMMHUYECKYI0 HH(OpMAIUIO, nepepadaTeiBaTh €€ |
UCIIOJIb30BaTh B COOTBETCTBHUH C MTOCTABICHHOW yueOHOM 3a/1aueii.
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I11.

TEMATHUYECKOE IINTAHUPOBAHHUE

KonuyecTBo yacos DJIEKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM IIpakTHyec (uudposbie)
Ne ni/m KoHTpo/bHBI
NPorpamMmbl Bcero KHe o0pa3oBaTe/ibH
e padoThl
padoThbI bI€¢ pecypchl
Paznen 1. TeopeTuueckue 0CHOBBI OPraHUYECKOM XMMUM
. bubanoreka
[IpenMeT opraHUYECKOil XUMUH. 10K
1.1 Teopus cTpoeHUS OPraHU4YECKUX 8
coenuHenuii A. M. bytieposa L
8 + V- BYTIEP /7412636
Wroro no pazneny 8
Paznea 2. YrieBoaopoanbl
bubnuoreka
1 [IpenenbHbIE YTIIEBOAOPOIABI — 5 HOK
' QJIKaHbI, IIUKI0aTKAHbI https://m.edsoo.r
u/7f41a636
bubnuoteka
HenpenenbHbie yrieBoaopoIb: HOK
2.2 14 1
AJIKCHBI, aJIKaJIUCHE], aJIKUHEI https://m.edsoo.r
u/7f41a636
bubnuoreka
)3 ApoMaTudecKkue yrieBoaoposl g HOK
' (apensr) https://m.edsoo.r
u/7f41a636
bubnuoteka
24 [IpupoHbIE HICTOYHUKHU 4 HOK
' YIJIEBOIOPOOB U UX IepepadoTKa https://m.edsoo.r
u/7f41a636
bubnuoteka
)5 ["aslorennpon3BoHbIE 4 | HOK
' YIJIEBOI0OPOIOB https://m.edsoo.r
u/7f41a636
Hroro no pazgeny 35
Paznen 3. Kucaopoacoaepskamue oprannyeckue coeuHeHust
bubnuoteka
HOK
3.1 C . @ 11 1
HHPTRL FoCHON https://m.edsoo.r
u/7f41a636
bubnuoreka
KapOoHuiabHbIE COSTUHEHMS:
HOK
3.2 anbJieru/ibl 1 KeToHbl. KapOoHoBbIE 21 1
kucnothl. Ciioxubie 3hupst. JKupst hps, Rhocdsoo.s
' PHL. AP W/741a636
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bubanoreka

OK
33 YTIeBolL ? Ettns://m.edsoo.r
u/7f41a636
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaime opraHudecKkne coeJMHeHus
bubnuoreka
4.1 AMUHBI. AMMHOKHUCIOTHI. benku 12 HOK
https://m.edsoo.r
u/7f41a636
Hroro no pazneny 12
Paszgea S. BbicokomoJieKy/JIsIpHbIE COeIMHEHU S
bubnuoreka
5.1 BBICOKOMONEKYIISIpHBIE COETMHEHUS 6 Etgf: Jim.edsoo.r
u/7f41a636
Hroro no pazgeny 6
OBUIEE KOJIMYECTBO YACOB I1O 102

I[TPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

Ne i/t

Tema ypoka

KoauuecTBo 4acoB

Bcero

KonTtpoibHbie
padoTbI

IIpakTHyeckue
padoThI

Harta usydyenus (mo
IJIAHY)

Jdara nzydyenus
(o ¢akry)

[Ipenmer u 3HaYeHNE OPraHNYECKON XMMUM,
IPEJCTaBICHUE O MHOIr000pa3uu
OpPraHUYECKUX COCIMHECHUM

5.09.2023

DJIEKTPOHHOE CTPOCHHE aTOMa yriepoa
(oCHOBHOE U BO30YKJIEHHOE COCTOSIHHS).
BasieHTHBIE BO3MOKHOCTH aTOMa yriiepojia

5.09.2023

XUMHUYECKas CBSI3b B OPraHUYECKHUX
coeTMHEHUSIX. MexaHn3Mbl 00pa3oBaHUs
KOBJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

6.09.2023

4,5

Teopust CTpOeHUS OPraHUYECKUX
coenuHeHnuit A. M. bytneposa. Buzsl

WU30MEpUH: CTPYKTYpHAas1, IPOCTPAHCTBEHHAS.

DnekTpoHHbIe () (PEKTH B MOJIEKYIax
OPraHUYEeCKUX COCTMHEHUN

12.09.2023

6,7

[IpencraBienue o Ki1accuGuKaum u
cucremaruueckas Homenkinarypa (IUPAC)
oprannyeckux BemiecTs. Kiaccudukanms
pEaKIMi B OpraHUYECKON XUMUU

12.09.2023

AJKaHBI: TOMOJIOTUYECKHH psiJl, 001Ias
dbopmysa, HOMEHKJIATypa U H30MepHus,
3JICKTPOHHOE 1 MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI

13.09.2023

duznueckue 1 XUMUYECKHE CBOMCTBA
AJIKaHOB

19.09.2023

10

Haxoxxnenne ankanoB B mpupojie. CrocoOsbl

19.09.2023

14




MMOJIYYCHUS U IPUMCHCHUC aJIKAHOB

11

[Muknoankanel: o0mas Gopmyna,
HOMEHKJIATypa ¥ U30MEpHsi, 0OCOOCHHOCTH
CTPOCHUS 1 XUMUYECKHUX CBOMCTB, CITOCOOBI
NOJYYCHHUS ¥ IPUMEHEHHE

20.09.2023

12

Pemenne pacuéTHbIX 3a7a4 Ha onpeeeHue
MOJIEKYJISIPHOM (OpPMYIIbl OpraHMYECKOT O
BEILIECTBA [10 MACCOBBIM JI0JISIM aTOMOB
3JIEMEHTOB, BXO/SIIUX B €0 COCTaB.
Cucremaru3zanus 1 00001IeHHE 3HAHUH 110
TeMe

26.09.2023

13

AJIKEHBI: TOMOJIOTHUECKU psijl, 001as
dbopMyna, HOMEHKIIATypa, SJEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII.
CTpyKTypHas 4 LUC-TPaHC-U30MEPHs
AJIKEHOB

26.09.2023

14

®u3nuecKre 1 XUMHUYECKHE CBOMCTBA
ankeHoB. [ [paBuno MapkoBHUKOBA

27.09.2023

15

Crioco0bl mosTydeHusi ¥ IPUMEHEHHE aJIKEHOB

3.10.2023

16

[IpakTrueckas padora Ne 1 mo reme
"ITosryueHue aTUIEHA U U3YYEHHE €TI0
cBOMCTB"

3.10.2023

17

Pemenune pacu€THbIX 3aa4 Ha ONpEAEICHHE
MOJIEKYJISIPHOM (OpPMYIIbl OpraHUYECKOT O
BEIIIECTBA

4.10.2023

18

ATKaueHbl: CONPsHKEHHBIC, U30JUPOBAHHBIE,
KymynupoBaHHble. OcoOeHHOCTH
AIIEKTPOHHOTO CTPOCHHS

10.10.2023

19

XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JIMECHOB

10.10.2023

20

CriocoOsbl MMOJIy4YCHHA U IPUMCHCHUC
AJIKaIUCHOB

11.10.2023

15




AJIKMHBI: TOMOJIOTUYECKHH psiJl, oO1as
dbopmysa, HOMEHKJIATypa, JJIEKTPOHHOE U

21 17.10.2023
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII,
duznyeckue cBOMcTBa

22 XUMHYECKHE CBOMCTBA aJTIKMHOB 17.10.2023

23 KauecTBeHHBIE peakiuy Ha TPOWHYIO CBSI3b 18.10.2023

24 Crioco0blI MOJTYYeHUS ¥ IPUMEHEHHUE AIKHHOB 24.10.2023
P : &

25 CIICHNE 33711 PACUETEL 10 YPABHEHHIO 24.10.2023
XUMHUYECKOU PeaKIiu

ucTemMaTu3aius u 06001IeHne 3HaHu# o

% | I I 25.10.2023
TeMe
ApCHBI: TOMOJIOTHYECKUH PsIJI, 00IIIast
dbopmysa, HOMEHKJIATypa. DJIEKTPOHHOE U

27 MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI 8.11.2023
OeH30J1a ¥ TONIyoJ1a, UX (U3HYECKHE
CBOMCTBA
XUMHUYECKHE CBOWCTB HOB: KA

28 CCKHE CBOHCTBA APEHOB: peakdl 14.11.2023
3aMEIICHHS
XVMUYECKUE CBOWCTBA aPEHOB: PEaKIIUU
MPUCOEANHEHUS, OKUCIIEHHUE TOMOJIOTOB

20,30 | LPreOeA ' y 14.11.2023
oen3osa. OCOOCHHOCTH XUMUYECKUX CBOHCTB
CTHpOJIA
Pemienue pacu€THBIX 33724 Ha ONIPEACIICHNUE

31 MOJIEKYJISIPHOM (OpPMYIIbl OpraHMYECKOI O 15.11.2023
BEIIeCTBa

32 Crioco0blI MOTyYeHHS ¥ TPUMEHECHUE apEeHOB 21.11.2023
I'eneTnueckas CBA3b MEK WYIHBIMU

33 CHCTITICCKA CBA3L MEAULY pasit 21.11.2023
KJIACCaMHU YTJIEBOJOPOOB
Pacu€Tpl Mo ypaBHEHUAM XUMHUYECKHUX

34 peaknuii. CuctemaTusamnus 1 00001eHne 22.11.2023
3HAaHUI M0 TEME

35 [Tpupoansriii ras. [lonyrHbeie HePTIHBIC ra3bl 28.11.2023
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36

KaMmeHHBI# yroJib ¥ MPOJYKThI €ro
nepepadoTKu

28.11.2023

37

Hed b u ciocoOb! €€ mepepaboTKH.
[TpumMeHeHne TpoAyKTOB NepepadoTKu HEPTH

29.11.2023

38

I'eneTnyeckas cBs3b MCKAY pa3JINYHbIMU
KJlacCaMH yIJIECBOAOPOLOB

5.12.2023

39

[Mamorenonpon3BoAHbBIE YTIIEBOAOPOIOB:
AJIEKTPOHHOE CTPOEHME; PEaKLIUU 3aMEIICHUs
rajioreHa

5.12.2023

40

JleWicTBue 1Ie04uei Ha
rajoreHnpoun3BoiHbe. B3anmoneiictere
JIUTJIOT€HAJIKAHOB C MarHUEM M LINHKOM

6.12.2023

41

Cucremaruzanuus 1 00001IeHNE 3HAHUN 110
pazneny "YrieBonoposr"

12.12.2023

42

KoHTponbHas pabora 1o teme
"Yraesonopopr"

12.12.2023

43

IIpenenbHbIe OTHOATOMHBIE CIIUPTHI:
TOMOJIOTHYSCKHI psijI, oO1as popmyia,
CTPOEHHE MOJIEKYJI, U30MEPUs,
HOMEHKJIaTypa, Kinaccuduramnms, pusndeckue
CBOMCTBaA

13.12.2023

44

XHUMHUYECKUE CBOMCTBA IIPEACIIBHBIX
OJIHOATOMHBIX CIIUPTOB

19.12.2023

45

CriocoObl MOJIy4YCHHA U IPUMCHCHUC
OJIHOATOMHBIX CITMPTOB

19.12.2023

46

[Ipocteie 3¢upbl: HOMEHKIATypa U
U30MepHsl, 0COOCHHOCTH (PU3MUECKUX U
XMMHYECKHX CBOMCTB

20.12.2023

47

MHOroaTroMHbI€ CIUPTHI: STHJICHIJIUKOJIb U
TJIMIEPUH, UX QU3HUECKUE U XUMHUECKUE
CBOMCTBA

26.12.2023

48

Crioco0bl mosTyueHus ¥ IpUMEHEHNE

26.12.2023
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MHOI'0AaTOMHBIX CITMPTOB

49,50

@DeHOJI: CTPOCHUE MOJIEKYJIbI, (PU3NYECKUE
cBoiicTBa. TOKCHYHOCTH (heHOIIa.
XvMHYecKue cBorcTBa (heHola

27.12.2023

51

CrniocoObl ostydeHus U npuMeHenue ¢peHomna

10.01.2024

52

[TpakTnueckas padota Ne 2. Pemenue
9KCIIEPUMEHTANBHBIX 33724 10 TEME
"Crupthl U eHomb"

16.01.2024

53

Cucremaruzanus 1 0000IIeHNe 3HAHUN 110
TEME

16.01.2024

54

AJII)ILGI‘I/II[I)I N KCTOHBI: 3JICKTPOHHOC
CTpoeHHE KapOOHWIBHOM rPpyIIIbL;
rOMOJIOTHYECKHUE psfbl, 001mas popmyia,
HN30MCPpHA U HOMCHKJIATypa

17.01.2024

55

AJ'IB,I[CFI/I,I[LI N KCTOHBI: (bl/IBI/I‘ICCKI/Ie
CBOﬁCTBa; pE€aKinuu NPHUCOCAMHCHU

23.01.2024

56

PeaKIII/II/I OKHUCJICHUA U Ka4YCCTBCHHBIC
PCAKIMU AJIbACTUAOB U KETOHOB

23.01.2024

57

CriocoObl MOJIYYCHHS aJIbACTUIOB U KETOHOB

24.01.2024

58

OnHOOCHOBHBIE MpefieNibHbIe KApOOHOBBIE
KHUCIIOTBI, 0OCOOEHHOCTHU CTPOCHHS HX
MOJIEKYJI

30.01.2024

59

H3omepust 1 HOMEHKIJIaTypa KapOOHOBBIX
KHCIIOT, MX (hU3HUECKUEe CBOMCTBA

30.01.2024

60

XHUMHUYECKUE CBOMCTBA IIPEACIBHBIX
0JIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

31.01.2024

61

Oco6eHHOCTH CBOMCTB MypaBbUHOM
KUCIOTHl. MHOr0o0oOpa3ue kapOOHOBBIX
KHCJIOT

6.02.2024

62

OcoOeHHOCTH CBOMCTB: HENPEAECIIbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCHKAPOOHOBBIX

6.02.2024
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kucinot. [IpencraBuTeny BeICIINX
KapOOHOBBIX KHCIIOT

63,64

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KucnoT. CriocoObl MOTydeHus ¥ TPUMEHEHHE
KapOOHOBBIX KHCJIOT

7.02.2024

65

CrnosHble 3(pUpbl: TOMOJIOTUYECKUH AL,
obmast hopmyrna, H30MepHsi 1 HOMEHKJIAaTypa

13.02.2024

66

dusznuecKkue U XMMUYECKHE CBOMCTBA
a¢hupoB

13.02.2024

67

Pemenne pac4€THBIX 3a1a4: 110 YPABHEHUIO
XUMHUYECKON PEAKLIMH, HA ONPEIEICHUE
MOJIEKYJISIPHOM (hOpMYJIbl OPraHUYECKOTO
BELIECTBA

14.02.2024

68

[TpakTnueckas padota Ne 3. Pemenue
9KCIIEPUMEHTANBHBIX 33724 10 TEME
"KapOonoBsie kucioTsl. CiioxHbIe YQHpHI"

20.02.2024

69

XKupsr: ctpoeHue, pU3NUECKUe U
XUMHUYECKHE CBOMCTBA (THIAPOIIU3)

20.02.2024

70

Oco0eHHOCTH CBOMCTB JKHUPOB, COJIEPKALINX
OCTaTKH HETPEEIIbHBIX JKUPHBIX KUCIIOT.
2Kupsl B ipupoie

21.02.2024

71

Mpbuta Kak COJTM BBICIIUX KapOOHOBBIX
KHCIIOT, UX MoroIiee Aeiictrue. Ilonsatue o
cuHTeTH4YeCKUX Moronmx cpeactrax (CMC)

27.02.2024

72

['enernueckas cBs3b yIieBOJOPOIOB U
KHCJIOPOJICO/IEPKALUX OPraHMYECKUX
BEIIIECTB

27.02.2024

73

Pacuérsl o ypaBHEHUAM XUMHUYECKHUX
peaKuuii

28.02.2024

74

Cucremaruzanus 1 0000IeHNe 3HAHUN 110
TEME

5.03.2024

75

OO6m1as XxapaKTepUCTUKA YIJIEBOJIOB U

5.03.2024
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KJ1accu(UKalus yrieBoJgoB (MOHO-, TU- U
MOJINCAXAPHUIBI)

Momnocaxapusl: puU3NUECKUE CBOMCTBA U

76 6.03.2024
HAX0XJICHHUE B IPHPOJIC
[TpuMeHeHHe TII0KO3bI, €€ 3HAYCHUE B

77 P ’ 12.03.2024
KHU3HENIEATSIILHOCTH OpraHu3Ma
Jucaxapuapl: caxapo3a, MaJIbT03a U JIAKTO3a.

78 Haxoxaenue B mpupoie 1 NpUMEHEHUE 12.03.2024
JICaxapuioB
[Tonmcaxapuapl: CTpOSHUE MAKPOMOJIEKYJI,

79 bu3nUecKre U XMMHUYECKHE CBOMCTBA, 13.03.2024
IPUMEHCHUE

80 [TonsaTne 06 NCKYCCTBEHHBIX BOJOKHAX 19.03.2024
Pemenue pacdeTHBIX 3a7a9 Ha ONpeciicHUE

81 JIOJIY BBIX0J1a IPOAYKTA PEaKLUU OT 19.03.2024
TEOPETUYCCKH BO3MOKHOTO
CucremaTtu3zanus ¥ 0000IICHIE 3HAHUI 10

82 t B 20.03.2024
pazzaeny
AMUHBL: KIacCUPUKAIMS, CTPOCHUE

83 MoJIeKy1, 001as ¢popmyna, H3oMepus, 3.04.2024
HOMCHKJIATypa U (U3NYECKUE CBOWCTBA
KontposbHas padora 1mo reme

84 "Kucnopoconepxaniue opraHn4ecKue 9.04.2024
coenuHeHus "
XUMHUYECKUE CBONCTBA anu(aTuIecKux

85 b 9.04.2024
aAMHHOB
AHUWJIVH: CTPOCHUE aHWIINHA, OCOOCHHOCTH

86 pOeHH ' 10.04.2024
XUMHUYECKHX CBOMCTB aHUJIMHA
CriocoOb!I MmoTyueHus U IPUMEHCHUE

87 V1 P 16.04.2024
an(daTHIECKUX aMHUHOB
AMUHOKHCIIOTBI: HOMEHKJIATYPa U U30MEPHSI

88 P pH, 16.04.2024

dbusnueckue cpoiictsa. OTaenbHbBIC
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NpeaACTAaBUTCIIN O-dMUHOKHUCIIOT

89

XHUMHYECKHE CBOMCTBA AMHWHOKHCJIOT, UX
OMOJIOrMYECKOE 3HAUYEHHE aMUHOKHUCIIOT.
CuHte3 u TUApOJIn3 MCITHI0B

17.04.2024

90

benku kak mpupoHbIe OJTUMEDPHI;
CTPYKTYpBI OeKOB. XMMUYECKHE CBOWCTBA
0€eJIKOB

23.04.2024

91

ABOTCOI[Cp)KaH_II/IC TCTCPOUHUKINICCKUC
COCAUHCHMHA. HYKHGI/IHOBLIQ KHCJIOTBI:
COCTaB, CTPOCHHUC U Ouosiorunueckas POJib

23.04.2024

92

[TpakTuueckas padota Ne 4. Pemenue
9KCIIEPUMEHTANBHBIX 33724 10 TeEME
"A3oTcoaeprKaiie opraHu4ecKue
coenuueHus"

24.04.2024

93

[IpakTrueckas padora Ne 5. Pemenue
SKCHICPUMCHTAJIBHBIX 3aJia4d 110 TCMC

"Pacnio3HaBaHne OpraHMYeCKUX COeqUHEHUI"

7.05.2024

94

OcHOBHbIE OHATUS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCTMHEHUN U
METO/JBbI UX CUHTE3a —II0IUMEPU3aLIUS U
IIOJIMKOH ICHCALIMS

7.05.2024

95

[TnactMaccel. YTunuzanus u nepepadoTka
IJIACTHUKA

8.05.2024

96

Wrorosast KOHTpoJibHAsE paboTa

14.05.2024

97

DnacToMepbl: HaTypaJIbHbIIl CHHTETUYECKUE
Kaydyku. Pe3una

14.05.2024

98

Bonokna: HAaTypaJbHbIC, HCKYCCTBCHHBIC,
CHHTCTHYCCKHUC. HOHI/IMepH CIICOHUAaJIBbHOI'O
Ha3HA4YCHU

15.05.2024

99

[TpakTueckas padota Ne 6. Pemenue
9KCIIEPUMEHTANBHBIX 33724 10 TEME
"Pacno3HaBanue MaacTMacc ¥ BOJIOKOH"

21.05.2024
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100

O06o0011eHNEe U cUCTeMaTU3alsl U3YYEHHOTO
MaTepuaia 1o reMe "BbIcCOKOMOJIEKYIsIpHbIE
coenuueHus"

21.05.2024

101

KonTponbhas paboTa 3a roj.

102

O06o061IeHre U cucTeMaTu3alus U3Y4eHHOTO
MaTepuaa 1o teme "BbIcCOKOMOIEKyIsIpHbIE
coenuueHus"

22.05.2024

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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YYEBHO-METOINYECKOE N MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE YYEBHOI'O

MMPOLHECCA
Yueono-memooduueckuii komniaexm

1. O. C. T'adpuensn, U.I'. Octpoymos, C.FO. Ilonomapen. Ilporpamma kypca xumuu s 10 kiacca,
yrayOneHHbIl ypoBeHb. M. «Jlpoda» 2018

2. ["apa H.H. Ilporpammsi 06111e006pa3oBatenbHbIX yupexaenuid. Xumus. — M.: [Ipocsemienue, 2018

3. [Iporpamma kypca xumuu s 10—11 kimaccoB oOuieoOpa3zoBarenbHbIX yupexaenuit (aBropsl O. C.
["abpuensu, U. I'. Octpoymos, C. A. Cnankos) - M.: IIpocBemenue, 2019

4. Panenxuit A.M. KontposbHbie padoTel mo xumuu B 10-11 kmaccax: mocobue s yuumrtens. — M.:

ITpoceemenne, 2019

5. Pa6ouas terpaas. 10 knacc (aBropsr O. C. I'abpuensn, C. A. CnaakoB) - M.: IIpocsemenne, 2021

6. Tetpanp mis 1a0OPaTOPHBIX OMBITOB U MpakTHUeckuX padoT. 10 kmacc (aBToper O. C. ['abpuensn, U. B.
AxcénoBa) - M.: [Ipocsemienue, 2021

7. Xumusl B TecTax, 3amadax u ynpaxuenusx. 10 kmacc (aropsr O. C. I'abpuensu, U. B. Tpury6uak) - M.:
Ok3aMeH, 2021

8. KonTtponbHbie 1 camoctosaTenbHble paboTel mo xumuu. 10 kmacc (aBropet O.C. I'aGpuensn, U. T.
Octpoymos, C. A. CiankoB) - M.: Dk3ameH, 2021

HUndpopmanuonnsvie cpedcmea

1. http://www.alhimik.ru. [IpencraBiensl pyOpHKH: COBETHl aOWUTYypHUEHTY, VYUHTEII0 XUMUH,
CIPaBOYHHK (OYCHB OOJbIas MoA00pKa TaOIUIl M CIIPABOYHBIX MAaTEPUANIOB), BECENIass XUMUS, HOBOCTH, OJTMMITHA/TBI,
KyHCTKamepa (Macca MUHTEPECHBIX UICTOPUUYECKUX CBEICHUN ).

2. http://www.hij.ru.  KypHan «XuMHs W KU3Hb» TOHSATHO U 3aHUMATEIBHO pacCKa3blBaeT 000 BCeM
WHTEPECHOM, YTO MIPOUCXOHUT B HAYKE U B MUPE, B KOTOPOM MBI KUBEM.

3. http://chemistry-chemists.com/index.html. ~ DnexTpoHHBIN XypHal «XUMHKA W XUMHUS», B KOTOPOM
IPEJICTABICHO MHOXKECTBO
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https://www.google.com/url?q=http://www.alhimik.ru&sa=D&source=editors&ust=1681053508126101&usg=AOvVaw2VKGKsOF_HOLp5klulkv6e
https://www.google.com/url?q=http://www.hij.ru&sa=D&source=editors&ust=1681053508126610&usg=AOvVaw0mcwxlq7z5-6r0aeIOR0i_
https://www.google.com/url?q=http://chemistry-chemists.com/index.html&sa=D&source=editors&ust=1681053508127028&usg=AOvVaw0KuWJeGRKJNatjEuJ6XXVx

OTBITOB 1O XUMHH, 3aHUMATENbHON WHGOpPMAIMK, TO3BOJIAIONICH YBJI€Yh YYEHHKOB JKCIEPUMEHTATBHON
4acThIO NPEAMETA.

4. http://c-books.narod.ru. BceBo3moxkHas nurepaTypa 1o XUMHH.

5.  http://www.drofa-ventana.ru. = M3BecTHOe u3HaTENbCTBO y4eOHOM mauTeparypbl. HOBHHKM HaydHO-
MOMYJISIPHBIX ¥ 3aHUMATENIbHBIX KHUT 0 XUMHH.

6. http://1september.ru. KypHanm aysg yunurtenedt ¥ He TOJIBKO. boybIioe KOJIMYECTBO pabOT YUCHUKOB, B TOM
YHCIie U UCCIIEI0BATENbCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. =~ Bcepoccuiickuil IIKOJBHBIA MMOPTall €O CChUIKAMM Ha
oOpa3oBaTebHbIE CAaUThI IO XUMUH.

8. www.periodictable.ru. COOpHUK cTaTell O XUMHUYECKUX DJIEMEHTaX, WJUTIOCTPUPOBAHHBIN OINHUCAHUEM
HKCIIEPUMEHTOB.
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https://www.google.com/url?q=http://c-books.narod.ru&sa=D&source=editors&ust=1681053508127494&usg=AOvVaw3n8a045H5Ma3VujApB3aql
https://www.google.com/url?q=http://www.drofa-ventana.ru&sa=D&source=editors&ust=1681053508127864&usg=AOvVaw3bmMYDnrvwGmXikN16tfNa
https://www.google.com/url?q=http://1september.ru&sa=D&source=editors&ust=1681053508128309&usg=AOvVaw0sWnQ6DUQFjiKgV4F1lRma
https://www.google.com/url?q=http://schoolbase.ru/articles/items/ximiya&sa=D&source=editors&ust=1681053508128726&usg=AOvVaw37la0Di5stl5ZgjKtGxH1Z
https://www.google.com/url?q=http://www.periodictable.ru&sa=D&source=editors&ust=1681053508129135&usg=AOvVaw3kLO-DpVJwsVc-cpZo2VFf

