





HOACHUTEJBHASA 3AIINCKA

PabGouass mporpamMma cocTaBlieHa Ha OCHOBE MPOTpaMMbl y4yeOHOTO
(anexktuBHOr0) Kypca: «HayuHple OCHOBBI XUMHUU» [JIsi 00pa30BaTEIbHBIX
OpraHu3alni, peaau3yIoNuX MPorpaMMbl cpeHero odmiero oopasoanus 10-11
kiacc(sl), yrBepkaeHHoro npukazoM MO CO Ne01-26/4814 ot 10.07.2017 r.

OnexkTuBHBIM Kypc «HaydHble OCHOBBI XHMHH» CO3J4aH B IEJSIX
oOecrieyeHusT TMPUHIMIIA BAapUATUBHOCTM M  y4ye€Ta  HHIUBHUIYAIbHBIX
noTpeOHOCTEeN 00yYaromUXCsl U MPU3BAH PeaIM30BaTh CIEAYIONIYI0 (DYHKIIHIO:
pacuMpuTh, yrayOuThb, JOMOJHUTH H3yYEHHE XUMHUHU, BXOJAIIEH B
npeIMETHYI0 0051acTh «EcTecTBEHHBIE HAYKN.

OnekTuBHBIN Kypc «HaydHble OCHOBBI XUMHM» SIBJIIETCA 00S3aTE€IbHBIM
JUISL HM3YyYEHHUsT BCEMH OOy4YaloIMMHCS HAa YPOBHE CpPEAHEro OOLIEro
oOpa3oBaHUs, BBIOPABIIMMU MpPEAMET «XUMHUS» Kak oOA3aTeNbHBIA B
COOTBETCTBHUH C MPOPUIIEM.

IIporpamma snekTUBHOrO Kypca «HaydHble OCHOBBI XMMHUU» Ha YPOBHE
cpenHero oOuiero oopa3oBaHus pazpadboTaHa Ha ocHOBe dDeepaibHOTO 3aKOHA
or 29.12.2012 Ne 273-®3 «0O6 o6pazoBannu B Poccuiickoit ®eneparuny,
TpeOOBaHU K pe3yJbTaraM OCBOCHHS (efepaibHO  00pa30oBaTEIbHOM
nporpaMmmbl cpegHero oomiero oopazoanus (POII COQO), mpeAacTaBICHHBIX B
denepadbHOM TOCYAAPCTBEHHOM 00pa30BaTENbHOM CTAHAAPTE CPEAHETO
oOwiero oopaszoBanus, ¢ yuérom KoHuenuuu npenoaaBaHusi yaeOHOTO MpeameTa
«Xumusi» B o0pa3oBaTeNbHBIX oOpranusauusax Poccuiickoit ®denepanuu,
peanu3yronMX OCHOBHbBIE 00pa30BaTENbHBIE TPOTrPAMMBI.

[IporpaMma 3JIeKTUBHOTO Kypca 00ecreqrBaeT:

- YIOBJIETBOPEHNE UHIUBUIYaIbHBIX 3aIIPOCOB 00YUAIOIIUXCS;

- 00meo0pazoBaTenbHyI0, OOMICKYJIBTYPHYIO COCTABIISIIONIYIO MPHU TMOJYyYEeHUU
CpeaHero oo01ero oopa3oBaHusl;

- pa3BUTHE JIMYHOCTH OOy4aroluxcs, WX [03HABATEIbHBIX HHTEPECOB,
WHTEJUICKTYalIbHON M IIEHHOCTHO-CMBICIIOBOH Cephl;

- pa3BUTHE HaBBIKOB CaMOOOPAa30BaHMsI U CAMOIIPOEKTUPOBAHUS;

- yrinyOsieHue, pacllMpeHrue U CUCTEMaTH3allii0 3HaHW B BBIOpaHHOM 00JsiacTu
HAy4YHOT'O 3HAHUS WK BUJA JEATEIbHOCTH;

- COBEpPUICHCTBOBAaHME UMEIOIIErocsl M  MPUOOPETEHHWE HOBOTO  OIbITa
MO3HABATENIbHOM  JIEATENbHOCTH,  NPO(ECCHOHANBHOIO  CaMOOIpeaesICHUs
o0yyJarommxcs.

OcHOBHBIE 1eJIM U3YYEHHS AJIIEKTUBHOTO Kypca: CUCTEMHOE U OCO3HAHHOE
OCBOCHHME XMMUYECKHUX 3HAHMM, OBJAJCHUE METOAAMU MO3HAHUSA U HUCCIEAOBAHUS
XUMUYECKUX BEIIECTB, NPUMEHEHUS TMOJYYEHHBIX 3HAHUM JUIsI MOHUMAaHUS
OKPYXAaIOILEro MHUpa.

3apaum:

- (opmupoBaHME HAay4YHOTO MHUPOBO33PEHUSI, XWMHUYECKOTO MBIIUICHUS IS
NOHUMAaHUS POJIU XUMHH B IO3HAHUU IIPUPOJIBI U €€ 3aKOHOB;

- CO3JaHME YCIOBUHM [UIsl CaMOCTOSITENBHOTO TIOMYYEHHS, MepepadOTKu U
MIPUMEHEHUSI XUMUYECKUX 3HAHUI;



- pa3BUTHE MOTHBAIMK OOYYAIOMIMXCA K TPOJOJDKEHHUIO €CTECTBEHHO-HAYYHOTO
oOpa3oBaHus;
- (hopmupoBaHNE XUMUIECKON, IKOIOTUISCKON KYIBTYPhl 00YJarOIINXCS.

OBIIIAA XAPAKTEPUCTUKA
SJIEKTUBHOI'O KYPCA

ConeprxaHue 37I€KTUBHOTO Kypca «HaydHble OCHOBBI XUMUW» MPEICTABIECHO
KPYIIHBIMU ~ pa3feiaaMH, HAYMHAs C OPraHWYEeCKOM XMMHUU W 3aKaH4YMBasd
CUCTEMAaTU3ALMEN 3HAHUW MO0 TEOPETUYECKHMM OCHOBAM OOLIEH M OpraHWYecKOn
XAMHUU Ha OCHOBE BEAYIIMX 3aKOHOB U TEOPUM XHUMHUYECKON Hayku. Pasznenbl
U3Yy4aroTCs B ONPEIEICHHON MOCIEN0BATENIBHOCTH, YTO MO3BOJIAET C(HOPMUPOBATH
y 00y4Yaromuxcs HETOCTHYIO CHCTEMY XMMUYECKUX 3HAHUM.

[IporpamMHBIil MaTepua oTpakaeT BCe COBPEMEHHBIE 3aMpOChl OOIIECTBA K
XMMHUYECKOMY O00pa30BaHHI0O — MPUMEHEHHE WJEH pa3BUBAIOLIETO OOyuYeHUs
XUMHUH, CO3JAHUE YCIIOBHM ISl MEXIPEAMETHON HMHTETPAlMM, WCIOJIb30BaHUS
BO3MOXXHOCTEM MpeaMeTa Uil COLMAIM3alMd W WHIWBUAYAJIBHOTO Pa3BUTHS
oOydJarommxcs.

[Iporpamma mpemycMarpuBaeT oOecrieueHrue YriayOJeHHONW MOATOTOBKHU
oOyuaromuxcs no xumuu. IIporpamma mnpemaraer 6osiee Tiay0okoe H3yueHUE
BEIyIIUX HACH M TEOPUM XHMHYECKOM Hayku. C ITOMONIIBIO CPaBHUTEIBLHOIO
00001IeHHnsT O0Imeil M OpraHUYecKOl XHMHHM PACKPBIBAIOTCS OCOOEHHOCTH
CTPOEHUSI XUMHUYECKHX BEIECTB, (QOopMUpYETCS TMOHITHE O B3aUMOCBS3U
OpPraHMYECKUX W  HEOPraHWYECKHWX COCAUHCHHH, XUMHUYECKUX PEaKluid,
WCIIOJIB30BaHUsl E€IUHBIX METOJNOB TMOJYYEHUS M HCCIENOBAHUS XHMHUYECKHX
BemecTB. [Iporpamma Mmo3BOJISIET CO3/1aTh XMMUYECKYIO KAPTHHY OKPY’KAOLIETO
MHPA, BKIIFOYAOIYI0 KOMIIOHEHTBI )KUBOW U HEXKUBOM IIPUPOLBI.

Copepxanue mporpaMmMmbl pa3pabOTaHO B COOTBETCTBUU C TpPeOOBaHUSMU
COBPEMEHHOW AUJAKTUKU U BO3PACTHOW IICUXOJOTMM M HANPABJICHO HA PELICHUE
3alad  00O0OIIEHUSI TEOPETUUYECKUX OCHOB OOIIel, HEOPraHMYEeCKOW XHUMHHU U
OpPraHMYEeCKOW XUMHUU C OMNOpoM Ha (yHIAAMEHTAJIbHBbIC TOHSTHS, 3aKOHBI U
Teopur. Benyiiyro posib B pACKPBITUE COAEPKAHUSA MPUHAJICKUT JIEKTPOHHOU
TEOPHUH, NEPUOANYECKOMY 3aKOHY M CHUCTEME DJIEMEHTOB, TEOPUU XHMHUYECKOIO
CTPOEHMS BEILIECTB.

[Iporpamma snexkTuBHOTO Kypca «HaydHble OCHOBBI XMMUW) MPEACTABICHA
CIEAYIOIIMMU COAEPKATENBHBIMU KOMIIOHEHTAMMU:

YTI1€eBOIOPOIBL;

Kucnopoaconepxaiuye opraHudeckue BellleCcTBA. A30TcolepKalue
OpraHUYECKHUE BEIIECTBA;

BemniecTBa :KUBBIX KJIETOK;

BBICOKOMOJIEKYJISIPHBIE OPTAHUYECKHE BEIECTBA, BOJIOKHA;

BemecTBo;

XUMHUYECKAs peaKkus;

KomrIiekcHbIe COeTMHEHNS M KPUCTAIIOTUAPATHI,

Knaccudukanus BemecTs 1 ux CBONCTBA;



CriaBel 1 HHTCPMCTAJLIIN/IBI,
MHOFOO6paBI/I€ OPraHNYCCKUX BCIICCTB,
[lo3Hanue u IMPUMCHCHHC BCIICCTB U XUMHUYCCKUX peaKHHﬁ.

MECTO B YYEGHOM ITJTAHE

Ha ypoBHe cpennero o6umiero oOpa3oBaHusi 3J€KTUBHBIN Kypc «HayuHble
OCHOBBI XMMHUW» SIBJISIETCSI 00S13aTE€IBHBIM JUIsl M3YYEHUS U SBIIAECTCS OJHOM W3
COCTABJISIIOUIMX MPEAMETHOM 001acTh «ECTECTBEHHBIE HAYKH.

[Iporpamma 3nekTUBHOrO Kypca «HaydHble OCHOBBI XMMUW» PacCUUTaHA Ha
68 y4eOHBIX 4acoB, Ha U3YUEHHUE Kypca B KaXKJIOM Kjacce Bolaensercs no 34 yaca
(1 yac B HeneO).

2.COAEP)XAHME ITPOI'PAMMBbI

10 KIIACC
I. Yraesomgopoasl (19 yacos)
1.1: BBenenue (3 yaca)
1. Crpoenue aroma yriepoja B HOPMaJIbHOM U BO30Y)KICHHOM COCTOSHHSIX.
DneKTpoHHBIE U  DJIEKTPOHHO-Tpaduueckue (GoOpMysabl aroMa yriepoja.
['uOpuanzanus opburtaneit Ha mpuMepe atoma yrieponaa. Bunbl rubpuanzanuu.
['eoMeTpusi MOJIEKYJl pAacCMOTPEHHBIX BemlecTB. KpaTHOCTh  yriepoa-
yTIIepOAHBIX CBsizeil. OcoOble BUIBI CBSI3M B OPraHUYECKUX BEIIECTBAX: G-CBS3b
U TT-CBS3b.
2. HomeHnkJatypa OpraHu4ecKuX COEJMHEHUM: CUCTeMaThuuecKas, TpUBUAJIbHAs,
pauuoHanbHas. OOnMe MNPUHIMUIBI TIOCTPOCHUS Ha3BaHUM OPTraHUYECKUX
BEILIECTB, YIPAXXHEHUSI — COCTaBJICHUE (POPMYJ MO HaA3BaHUSIM U HAOOOPOT.
Buapi U30MEpUH OpraHUYECKUX COEIMHEHU: CTPYKTypHast u
MPOCTPAHCTBEHHASI.
3. OOmue 3aKOHOMEPHOCTH TMPOTEKAHUSI PEAKIMl C y4acTUEeM OpPraHWYECKUX
BEIIIECTB. Y CJIIOBUSI MMPOTEKAHUs, CIIOCOOBI pa3pyIlIeHUs CBsI3eH, KiaccupuKaius
peaKIuii o MEXaHW3MaM U TUITY PEAKIIMOHHBIX YACTHII.
1.2: IIpenenbHbIe yriaeBoaopoasl (4 yaca)
4. Anxansl. IlapameTpbl XMMHUYECKON CBSI3M, MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ, ToOHATHE O KoHpopmauusx, Buiabl KoHpopmanuid. CBsizb
MPOCTPAHCTBEHHOTO CTPOCHUS M YCTOWYMBOCTH BelIECTB. B3anMHOe BIUsSHHE
aTOMOB B MOJICKYJIaX aJIKaHOB. PErnocenekTuBHOCTh PEAKLIU.
5. Oco0eHHOCTH TPOTEKaHUsI XMMHUYECKHMX pEaklUid € Y4YacTUEM aJKaHOB,
MEXaHU3M PEeaKIMi CBOOOAHO-PAANKATIBLHOTO 3aMEIECHUS.
6. Luknoankansl. OCOOEHHOCTH CTPOEHUS M CBOMCTB IIUKJIOAIKAHOB: PEAKIINU
3aMelIeHUs U PUCOETUHEHHUS.
7. PemieHue 3amad Ha HAXOXKJEHHWE MOJCKYJSIPHBIX (OPMYJT OPTaHHYECKUX
BEILIECTB MO MPOYKTaM CTOpPaHUS.
1.3: HenpeneabHble yriesoaopoas (7 yacos)
8. Ilpupoma naBOWHONM CBA3M B ajdkeHax u ankagueHax. OOpa3oBaHue W
MapaMeTpbl IBOMHOU CBs3U. Buael nuzomepumu.



9. MexanusM peakuuu AJIEKTPOPWIBHOTO  MPHUCOCAUHEHUS, IPaBUIIO
MapkoBHukoBa. Db ekt Xapaia (mepokcuIHbIi 3P heKT).

10. Peakmuu 3amemieHuss B ajkeHax. MexaHU3M peakiuu CBOOOJHO-
paguKaIbHOTO TMPHUCOCIMHEHUS Ha MpPUMEpPEe pEaklUu MOJIUMEpHU3alUU.
OKHCIUTETFHO-BOCCTAHOBUTELHBIE PEAKIIUH C YYACTHEM AJIKEHOB.

11. Peakuuu NnpucOENMHEHMs TaJOT€HOB U TAJOTCHAIKAHOB K COMPSKEHHBIM
anKaJreHam, 3aBUCUMOCTD MTPOJIYKTOB PEaKlUid OT YCIOBHUI X MPOTEKAHUS.

12. Anxunsl. [Ipupoga TpoiiHo#N cBs3u. OOpa3zoBaHME W MMapaMETpbl TPOMHOM
cBsA3U. Buapl uzomepun. Peaknuum npucoenvHEHHs W 3aMEIICHHUS B AJKWHAX.
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH AJIKMHOB.

13. Pemenue 3a7a4 Ha HAXOXKJICHHUS MOJIEKYJISIPHBIX (POPMYJT yTI€BOJOPOIOB 11O
oO1iei popmysie BelecTna.

14. HroroBoe mnoBTropeHne 1m0 TemaM «lIpenenbHbie  yTIIEBOAOPOIBDY,
«HenpenenpHple yriieBOAOPOIBD.

1.4: ApomaTuyeckue yrieBoaopoabl (5 4acos)

15. Ilpuposia apoMaTu4ecKoi CBsI3M, €€ BIUSHUE HA PEAKIIMOHHYIO CIOCOOHOCTh
BelecTs. M30Mepust 1 HOMEHKIIATypa apeHoB.

16. MexaHu3M peakuuu 3JeKTpO(UIBLHOTO 3aMEIICHUs Ha mpuMepe OeH3oia U
ero romMosioroB. OpUeHTAHTHI IEPBOIO M BTOPOrO poja B OEH30JIBHOM KOJIBIIE.
CorlacoBaHHas ¥ HECOTJIACOBAHHAsI OPUEHTALIHSL.

17. OKHCIUTENPHO-BOCCTAHOBUTEIBHBIE PEAKIMHU, ITPOTEKAIOIIUE C YYACTHEM
rOMOJIOTOB O€H3011a.

18. OOmue crnocoObl MPOMBIIIIEHHBIX U JIA0OPATOPHBIX CHOCOOOB MOTYYEHUS
yrieBojioponoB.  JlaGopatopHas pabGorta. KauecTBeHHbIE peakuuu  Ha
YTIEBOAOPOIbI.

19. T'enetnyeckasi CBs3b YIrJ€BOAOpPOAOB. HMTOroBoe 3aHsTHE MO pa3aeny
«YTIE€BOAOPOABIY.

II. Kucaopoacoaep:xxamue  OpraHd4eckKue BeLIecTBa. A30TcoAep:Kaluue
opranuydeckmue Beuecrna (10 yacon)

2.1: Couptel. ®enodnl (3 yaca)

20. Kucnopoxacoaepsaiiue opranndeckue emiectBa. OyHKIMOHATIBHBIE TPYIIIHI
(ruapoxcorpyimna, kKapOoHUIbHAs!, KapOOKcuibHas). B3anmMHoe BiMsHUE aTOMOB B
MOJIEKYJIaX OPraHMYECKUX BEILECTB, COAEpXkaIMX Kuciaopor. PacnpeneneHue
AJIIEKTPOHHOM MJIOTHOCTH B MOJIEKYJIAX CIHUPTOB PA3HBIX TOMOJOTHUYECKHUX PSIOB:
NpenesbHbIX, HEeNpeneNbHbIX, apoMarnyeckux. OOmas  XapakTepUCTHKA
XUMUYECKUX CBOWCTB CHOUPTOB. Peakuuu 3aMellleHus, MOPOTEKAONIUE B
YTIE€BOJAOPOJAHOM paJUKaje CIUPTOB.

21. OcoOeHHOCTH CTpPOEHHS M CBOWCTB MHOTOAaTOMHBIX CHUPTOB. DEHOJIBI,
CTpO€HHE, CBOMCTBA, OpUEHTALUs B OEH30JbHOM KoJiblle. OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIE PEAKLIUU C YYaCTUEM CIIUPTOB.

22. TlpoMbInuieHHbIE W Ja0OpaTOPHBIE CIIOCOOBI TOJYYCHHS CIUPTOB M (eHoJIa.
MexaHu3M peakuuu HYKJICO(PHIBHOTO 3aMEIICHHs Ha NpUMEpPE MOIyYCHHs
CIIUPTOB U3 raJOreHaIKaHOB.

2.2: KapOoHnjbHbIe coefuHeHUd (2 yaca)



23. Tomonormueckue psabl KapooHwnoB. Krnaccudukamus. WM3omepus u
HOMEHKJIaTypa. DJIEKTPOHHOE CTPOEHUE, B3aUMHOE BIUSHHUE B MOJIEKYJIAX.

24. XWUMHUYECKHE CBOWCTBAa aJIBJACTUIAOB M KETOHOB. MexaHuW3M peakiui
HYKJICOQWIHHOTO TMPUCOCAMHEHUS Ha TNpUMEpe aibJCTuIoB U  KETOHOB.
OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN C YUACTUEM AJIBJIETUIOB U KETOHOB.
2.3: KapO0okcmibHble coequnenns (3 yaca)

25. CocraB, kiaccuukaius, U30MepUsi U HOMEHKIATypa KapOOHOBBIX KHCIIOT.
DNEKTPOHHOE CTPOCHUE, B3aMMHOE BIUsSIHME B MoJiekysax. OcoOble CBOWCTBa
HEKOTOPBIX KapOOHOBBIX KHCJIOT: MYPaBbUHOM, MaJbMUTHHOBOW, CTEApPUHOBOM.
Mpiuia. OTHOIIEHUE MbLIa K dKECTKOUW BOJIE.

26. HenpenenbHble, ABYXOCHOBHBIE U apOMaTUUYECKUE KUCIOThI. OCOOEHHOCTH UX
cBoicTB. CriocoObl MOJIy4eHHUs JABYXOCHOBHBIX KHCIOT. JlabopaTopHasi pabota
«KauecTBeHHBIE peaKlMK Ha KUCIOPOICOAEPKAIINE OPraHUYECKUE BEIIECTBAY.

27. Pemienue 3amady Ha HaxXOXJIEHUE MOJICKYJISAPHON (HOPMYJIbl OPraHUYECKOTO
BEILIECTBA, COAECPXKAIIETO KUCIOpOoA. B3anMocCBsA3bp  KUCIOPOACOAEPIKAIINX
OpraHUYECKUX BELIECTB U YIIIEBOJAOPOAOB PA3TUYHBIX TOMOJIOTHYECKHUX PSAIOB.
2.4: AMuHBI (2 yaca)

28. Amunbl. OCHOBHOCTH aMHHOB, OOYCJIOBJICHHAas OCOOBIM CTPOCHHUEM
aMuHOTpyNmbl. PereHue 3ajady Ha HaAXOXJIEHUE MOJICKYJISIPHOU (HOpMYIIbI
OpPTraHUYECKOTO BEIIECTBA, COIEPIKAILErO a30T.

29. AnnnuH. OCHOBHBIE CBOMCTBA aHWUJIMHA B CPABHEHUM C aMHUHAMU U AMMHUAKOM.
OpuenTanus B OEH30JbHOM KOJIbIle. MeXaHu3M peakiiuu 3uHUHA.

II1. BemecTBa ;KUBBIX KjIeTOK (3 yaca)

30. XKupsl. OcoOEHHOCTH CTPOEHUs, COCTaB U Kiaccuukauus xupoB. CBolicTBa
MpeeIbHbIX U HEMPEICIbHBIX KUPOB.

31. Monocaxapuasl. Knaccudukauus, coctaB, u3oMepusi, TayTOMEpHs,
onTtuueckass uzomepusi. (CBOWCTBA MOHOCAXapuJ0B HA OCHOBAaHUU UX COCTaBa U
ctpoerus. Onurocaxapuabl, nouucaxapuabl. CTpoeHUe, HAX0XKICHUE B IPUPOJIE.
XUMHUYECKHE CBOMCTBA: OKUCJIEHUE, KUCIOTHBIN THIPOJIN3.

32. AMUHOKHUCTOTHI — aM(OTEpHbIE OpraHWYeCKue coeAuHeHus. BzaummHoe
BIUSIHUE JBYX (YHKIMOHAIBHBIX TPyHm Apyr Ha apyra. benku — mpupoaHbie
nosimMepsl. ['uaponus, neHaryparus, IIBETHbIC PEeaKINN Ha OSJIKU.

IV. BoicokoMoJIeKyIsIpHbIE OPraHUYeCKHe BellecTBa, BOJIOKHA (2 yaca)

33. Ilomumepnl, OCOOEHHOCTHM CTpPOCHHUS, (PU3NUECKUX CBONCTB, CIIOCOOBI
MOJTYYEHHUsI TIOJIMMEPOB: MOJUMepHU3aIis, nojJukonaeHcalus. CtepeoperyspHbie
noJMMephl. TepMOIJIaCTUYHBIE U TEPMOPEAKTUBHBIE MOJMMeEpHI. [11acTMacchl.

34. BonoxkHa, kiaccuduKaius, TPOU3BOJCTBO BOJOKHA KampoH U JIaBCaH
peakiueil nmoJukoHaeHcamuu. MitoroBoe 3anstue.

11 KJITACC
V. Xumnueckuii 3;ieMeHT (5 4acoB)
35. ®opmbl CyIIECTBOBAHUS XUMHUYECKHX 3JIeMEHTOB. OCHOBHBIC TOHSATHS W
3aKOHBI XUMUH.
36. Ctpoenune atoma. [lepronnueckuii 3akoH. [lepuoguyeckast cucteMa 3J1€MEHTOB
U CTPYKTypa dJIEKTPOHHON 000JIOUYKH aTOMOB.



37. Xumunyeckue (GopMyabl M pacueThl NO HHUM. 3aJadyd Ha HAXOXICHHE
xummudeckoit (opmynel BemectBa. KonmuectBo BemectBa. Yucno ABoraapo.
MomnsipHbiii 00beM razoB. ['a30BbIe 3aKOHBI.

38. AJNIrOpUTMBI PEIICHUS PACUETHBIX 3a/1a4.

39. AJropuTMbl pEHIEHUS OKCHEPUMEHTANBHBIX 3aJady 0OpU  HU3YYEHUU
HEOPTaHUYECKUX U OPTaHMYECKUX COETMHEHUN.

V1. BemectBo (5 yacoB)

40. DIeKTpOOTPULIATETLHOCTh XUMHYECKUX 3JeMeHTOB. MoHHas cBs3b. MloHHBIE
KPUCTAUINYECKUE PEMIETKUA. MeTammdeckast CBA3b.

41. Knaccu¢ukanys KOBAJICHTHOW XUMHUYECKoW cBs3u. [lomspHOCTh CBsI3U U
MOJISIPHOCTBH MOJIEKYJIBI.

42. MexMOJeKyJIsIpHas U BHYTPUMOJEKYJISIpHAs BOAOPOAHAs CBSI3b. MeXaHW3M
oOpa30BaHMs M 3HAYEHHE BOJOPOJHOM CBA3M [JIsi OpPraHU3allu CTPYKTYp
OMOTOJIMMEPOB.

43. BemecTtBa MOJEKYJSIPHOIO M HEMOJIEKYJSPHOTO  CTpoeHMs. Tun
KPUCTALUTNYECKOUN PELIETKHU.

44. Utorosoe 3aHsATHE 110 TeMe «BenectBoy.

VII. Xumnueckne peakuuu (9 yacon)

45. PacueTsl 00bEMHBIX OTHOLIEHUH Ta30B MPU XUMUYECKUX PEAKIUAX.

46. DneKTponuTHYECKas TUCCOUMALM HEOPraHUYECKUX U OPraHUYECKUX KHUCIOT,
Ieno4e, cojaer. Peakmmm noHHOro oOMeHa.

477. Pacuetsl, CBSI3aHHBIE C KOJIMYECTBEHHBIM COCTaBOM PacTBOPOB.

48. CkopocTb XuUMHUYECKOW peakiuu. [IOHATHS «IHTANBNHSA), <« IHTPOIHUS,
«oHeprusi ['ub6ca». OOpatumble U HEOOpATHUMbIE XHUMUYECKHE PEaAKIUU.
XHUMHUYECKOE PABHOBECUE U YCIIOBUSA €r0 CMELICHUS.

49. TemmoBble >(PdeKkTl XUMHUYECKUX peakmui, 3akoH I['ecca. Pacdersl mo
TEPMOXMMHUUYECKUM ypaBHEHHsAM Pemenne 3amad 1o Teme: «CKOpOCTh
XAMHUYECKOMN pEaKIum.

50. OKHCIUTENHbHO-BOCCTAHOBUTENbHBIE pEaKIUU.  MeTol 3JIEKTPOHHOIO |
AIIEKTPOHHO-UOHHOTO Oananca. Bausnue cpensl Ha npotekanne OBP.  Koppo3zus
METaJUIOB U CIIOCOOBI 3aUTHI OT HEE.

51. Tmaponu3 opraHUYECKUX W HEOPTaHUYECKUX coeauHeHu. BoaopoaHslii
MOKA3aTeIb.

52. DNeKTpoJIn3 paciiaBOB U paCTBOPOB BEIIECTB.

53. ToroBoe 3aHATHE MO TeEME « XMUMHUUYECKUE PEAKITUN.

VIIIL. KoMIuieKCHbIE COeJUHEHUS] M KPUCTAJLIOrUApPaThI (3 yaca)

54. Koopaunamnuvonnass Tteopusi A. Bepnepa. KomriekcHbie COEIMHEHUS.
Knaccuduxanus, HOMEHKIaTypa. XHUMHYeCKHe cBoWcTBa. [lomyueHue wu
MIPUMEHCHHUE.

55. Kpucramioruaparel. Xumuueckue cBoiicTa. [lonyueHue u npumeHeHue.

56. Pemienue 3ana4 o reme «Kpucramioruaparsh».

IX. Knacenpukanus BemecrTs U ux cBoiicTsa (7 yacoB)

57. Xapaktepuctuka  MeTauioB MMaBHeIX  noArpynn [—IIl rpynm.

58. XapakTepucTuka METaUIOB — MEJIH, XpOMa, JKeJie3a.

59-60. XapakTepucTiKa HeMeTauloB raBHeIX noarpymni [V-VII rpynmn.



61. XuMmMuyeckue CBOWCTBA HEOPraHMYECKHX BEIIECTB PA3JIUYHBIX KJIACCOB.
B3auMOoCBsA3p HEOPraHUYECKUX BELIECTB.

62. Ilpaktnueckas padbora «XHUMHUYECKHE CBOMCTBA OKCHJIOB, OCHOBAHUM, KUCIOT
U COJICW.

63. I'eHeTnueckas CBsI3b MEXKIy KIAacCaMHU HEOPTaHWYECKUX COCIUHEHUM.
Pemenue 3anay no teme: «Heopranndeckue BemecTsay.

X. Cij1aBbl M HHTEPMeETAJINABI (2 yaca)

64. CrutaBbl 1 UHTEPMETAITUIBI.

65. Pemenue 3a1a4 Ha BBIYMCIEHUE MACCOBOM JIOJIM METAJlIa B CIUIABE, BEIBEACHHUE
(opMy HHTEPMETAJUIHIOB.

XI. ITo3HaHue ¥ IPUMEHEHHEe BeleCTB M XMMUYeCKUX peakumi (3 yaca)

66. [IpaBuia paboTsl B 1abopaTopun. MeTo bl UCCIEAOBaHUSA 0OBEKTOB.

67. KauecTBEeHHbIE pEaKIMU HEOPraHUYECKUX U OPTaHUYECKUX COCTMHEHUI.

68. Penienue 3a7a4 Ha OoNpeaeieHUE BbIXO/A MPOAYKTa peakunu. Pemenne 3amay
Ha OIpPEJEIICHNE KOJIMYECTBEHHOIO COCTaBa CMECH.

3.JIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA 3JEKTUBHOI'O
KYPCA «HAYYHBIE OCHOBbBI XUMHN»

[InanupyeMble pe3yapTaTbl OCBOEHHUS IPOrpaMMbl 3JIEKTHBHOIO Kypca
«HayuyHbple OCHOBBI XMUMHH» YTOYHSIOT MU KOHKPETHU3UPYIOT OOlIee MOHMMAaHHE
JUYHOCTHBIX, METANpPEIMETHbIX W MPEAMETHBIX pe3yJbTaTOB KakK C MO3ULIUN
OpraHu3aliy UX JOCTUKEHHUS B 00pa30BaTEIbHOM NESITEIbHOCTH, TaK U C MO3ULIMM
OLICHKH JOCTUKEHUS ITUX PE3YIbTaTOB.

Pe3ynbTaThl M3ydeHHs] 3JIEKTUBHOTO Kypca AOJDKHBI OTPa)KaTh: pPa3BUTHE
oOmel KylabTypbl OOy4YarOIIMXCA, WX MHUPOBO33PEHUS, LIEHHOCTHO-CMBICIOBBIX
YCTaHOBOK, pPAa3BUTHE I103HABATENbHBIX, PErYISATHUBHBIX M KOMMYHUKATHBHBIX
CIOCOOHOCTEM,  TOTOBHOCTM M  CIIOCOOHOCTM K  CaMOpa3BUTUIO U
npo(ecCHOHALHOMY  CAMOOIPEIENIECHUIO;  OBJIAJEHUE  CUCTEMaTHUYECKUMHU
3HaHUSMU W TPUOOPETEHUE OMNbITa OCYIIECTBICHHUS I€IecO00pasHOW U
pe3yJIbTaTUBHOM JESATENIbHOCTH;, pa3BUTHE CIOCOOHOCTH K HENpPEpPbIBHOMY
caMo00pa3z0BaHUIo, OBJIAJICHUIO KJIFOUEBBIMU KOMIIETEHTHOCTSIMH,
COCTaBJISIIOLIMMH  OCHOBY yMEHHMS: CaMOCTOSITEIbBHOMY MPUOOPETEHUI0 U
WHTErpallud 3HAHWM, KOMMYHHUKALIMM W COTPYAHUYECTBY, 3S(PPEeKTUBHOMY
peuieHuio  npoOjieM, OCO3HAaHHOMY HCIOJb30BaHUIO HMH(MOPMALMOHHBIX U
KOMMYHUKAIIUOHHBIX ~ TEXHOJOTHUM, CaMOOpPraHU3allMKM U  CaMOPETyJISIIUY;
oOecrieyeHne akaieMHMuecKo MOOMIBHOCTH U (MJIM) BO3MOXKHOCTH MOAIEPKUBATH
n30paHHOE HampaBlieHHe oOpa3oBaHus; oOecrneueHre MpodhecCHOHAIBHOM
OpUEHTAlMU 00YyYarOIIUXCSl.

Ilnanupyembie JIMYHOCTHBIE Pe3yabTAThI
JIMYHOCTHBIE pE3yJIbTaThl BKJIIOYAIOT:

- (opMUpOBaHHE YYBCTBA TOPAOCTH 3a BKJIAJ POCCHMCKMX YYEHBIX XMMHKOB B
pa3BUTHE MUPOBOU XMMHUYECKON HAYKH;

- TOATrOTOBKY BBIOOpa WHIMBUAYaIbHOW OOpa3oBaTEIbHOM TPACKTOPUU U
po(hecCHOHATBFHON OPUEHTAIIMH 00YJarOIINXCS;



- (hopMupoBaHUE YMEHHS YIIPABISATH TO3HABATEIHLHOM IS TEILHOCTHIO;
- pa3BUTHE CIOCOOHOCTH K PEIICHUIO MPAKTHUUYECKUX 3a7ad, YMEHUIO HAaXOIUTh
CriocoObl  B3aMMOJICHCTBUS C OKPYXKAIOIUMH B y4eOHOM U BHEYPOUHOU
JeATEeIIbHOCTH;
- opMHUPOBAHNE XUMHUUYECKON M IKOJIOTHYECKON KYJIbTYPHI;
- BOCNHUTaHWE OE30MacHOrO0 OOpallleHUs] C XUMHUYECKHUMM BeEIIeCTBAMH U
CTpPEMJICHUS K 3IOPOBOMY 00pa3y *KU3HH.

Ilnanupyembie MeTanpeaMeTHbIE Pe3yJabTaThI
MeTtanpenMeTHbIe Ppe3ybTaThl OCBOCHHS MPOTPAMMBI TPEACTABICHBI TpPEMs
rpyIIiaMyd YHUBEpCAIbHbIX YueOHbIX aAeiicTBuil (YVY /).

Peeynamusnvie ynusepcanvhovie yueonvie Oeticmausi:
- CaMOCTOSITEJILHO ONPEACNSITh IENH, 3aJaBaTh MapaMeTpbl U KPUTEPUH, IO
KOTOPBIM MOKHO OTIPEICTUTh, UTO IIeJIb IOCTUTHYTA,;
- OIIEHHWBATh BO3MOXKHBIE TOCIICJACTBHUS JIOCTHI)KCHHMS IIOCTABJICHHOM 1€ B
JeSATeIIbHOCTH, COOCTBEHHOM KU3HHU U KU3HHU OKPYKAIOIIHMX JIFOJIeH, OCHOBBIBASChH
Ha COOOpaKECHUAX ITUKU U MOPaJIH;
- CTaBUTh W (opMynaupoBaTh COOCTBEHHBIC 3aJlaud B 00pa30BaTEIbHOM
JeATEIIbBHOCTH M )KU3HCHHBIX CUTYyaIUsX;
- OIICHUBATh PECYpPChl, B TOM YHCJIC BpeMs U JIpyrHe HeMaTepHaIbHBIC PECYPCHI,
HEO0OXOIMMBIC JIJIs1 JOCTHXKEHUS ITOCTABICHHOM IICIIH;
- BRIOMpATh MyTh JOCTIKEHUS TICNH, TNIAHUPOBATH PEIICHNE MTOCTaBICHHBIX 3a/1ad,
ONITUMH3UPYS MaTepraIbHbIC M HeMaTepUaIbHbIC 3aTPATHI;
- OpraHu3oBbIBaTh A(P(EKTUBHBI MOUCK PECYPCOB, HEOOXOAMMBIX ISt
JIOCTUKEHUS TIOCTABJICHHOM 11€11H;
- COIOCTAaBJISITh MOJIYYEHHBIN pe3yJbTaT NESITEIBHOCTH C MOCTABJICHHOM 3apaHee
HETBIO.

Ilo3nasamenvhvie yHugepcaivtvle yueOHble OeliCmeus.
- WCKaTh W HAaxXOJHWTh OOOOIICHHBIC CMOCOOBI peIIeHHs 3a7ad, B TOM YHCIIE,
OCYIIECTBIISITh Pa3BEPHYTHIM MHPOPMAITMOHHBIN MOMCK U CTaBUTh Ha €r0 OCHOBE
HOBBIE (yueOHBIC U TTO3HABATEIbHBIC) 3a/1a4H;
- KPUTHYECKH OLICHUBATh U MHTEPIPETUPOBATh HMHPOPMAITHUIO C Pa3HBIX MO3HIIUH,
pacIio3HaBaTh U (PUKCUPOBATH MIPOTHUBOPEUHS B HH(POPMAIIMOHHBIX HCTOYHUKAX;
HCII0JIb30BaTh pa3InYHbIe MOJCITBHO-CXeMaTHISCKUE Cpe/acTBa TUTS
MPEACTABJIEHUSI CYILIECTBEHHBIX CBSI3€M M OTHOLICHUM, a TAaKXE€ MPOTUBOPECUMH,
BBISIBJICHHBIX B HH(POPMAITMOHHBIX UCTOYHHUKAX;
- HaxOJWUTh W TPHBOJUTH KPUTUYCCKHE apTYMCHTHI B OTHOIICHUM JCHCTBHHA W
CY)KIEHUW JpYyroro, CIHOKOMHO W Pa3yMHO OTHOCHUTBCA K KPHUTHUYCCKUM
3aMCYaHMUSIM B OTHOIICHWH COOCTBEHHOTO CYXKJICHHS, pacCMaTpUBaTh HMX Kak
pecypc COOCTBEHHOTO Pa3BUTHS,
- BBIXOJIUTH 332 PAMKH y4e€OHOTO MpeaMeTa W OCYIIECTBISATH IeJeHANpPaBICHHBIN
MOMCK BO3MOYKHOCTEH JIJIsl IIMPOKOTO MePeHOCca CPEACTB U CIIOCOOOB JICHCTBUS;
- BBICTpaWBaTh WHAWBUAYAJIbHYIO O0pa30BaTEIbHYI0 TPACKTOPHUIO, YUYUTHIBAS
OTPaHUYCHHSI CO CTOPOHBI IPYTUX YIYACTHUKOB U PECYPCHBIC OTPAHUYCHUS;
- MEHSTh U YIEPKUBATh PAa3HbIC MMO3UIIMH B IO3HABATEILHOU JEATEILHOCTH.

KommynuxamusHvle ynusepcanvhvie yueOHvie 0eticmeus.:



- OCYILLIECTBIISATH JEJIOBYI0O KOMMYHHUKAIMIO CO CBEPCTHHUKAMH, B3pPOCIBIMHU (Kak
BHYTpH 00pa30BaTEIbHONU OpraHu3alliy, Tak 1 3a €€ npeeiamu);
- MPU OCYIIECTBJICHUM TPYIIOBOM paboThl ObITh KaK PYKOBOAMUTENIEM, TaK W
YJICHOM KOMaHJbl B pa3HbIX poJsX (TeHeparop ujed, KPUTHK, HUCIIOJHUTEIb,
BBICTYTAIONINH, SKCIEPT U T.1.);
- KOOPJAMHUPOBATH U BBIMOJIHATH pa0OTy B YCIOBUSX PEATbHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
- Pa3BEPHYTO, JIOTUYHO M TOYHO U3JIaraTh CBOIO TOYKY 3PEHHS C UCIIOJIb30BAaHUEM
YCTHBIX Y MUCbMEHHBIX SA3bIKOBBIX CPEJICTB;
- BBICTpauBaTh [ICJOBYI0O M OOpa3oBaTENbHYI0 KOMMYHHKAIUIO, wu30eras
JMYHOCTHBIX OLEHOYHBIX CYKICHHIA.

Ilnanupyemble npeaMeTHbIE Pe3yJIbTAThI

B pesynbrare 0o0yuyeHuss Mo mporpamme 3JIEKTUBHOTO Kypca «HayuHbie
OCHOBBI XUMHUI» 00YYaIOIUNACS HAYYUTCS:
- pacKkpbIBaTh Ha MpPUMEpPAX POJIb XUMHUH B (POPMUPOBAHUHU COBPEMEHHOM HAyYHOM
KapTHHBI MHUPA U B MPAKTUYECKON NESITEIBHOCTH YEIIOBEKA, B3aUMOCBSA3b MEXKIY
XUMUEU U IPYTUMH €CTECTBEHHBIMU HAYKaAMU;
- WJUTFOCTPUPOBATh HA MPUMEPAX CTAHOBJIIEHUE U 3BOJIFOLUIO OPTaHUYECKON XUMUU
KaK HayKH Ha pa3JUYHbIX HCTOPUYECKHX ATaAIlaX €€ Pa3BUTHUS,
- yCTaHaBJIMBAaTh IPHYMHHO-CIECICTBEHHBIC CBA3M MEXIYy CTPOCHHUEM AaTOMOB
XUMHUYECKUX 3JIEMEHTOB M NEPHUOJUYECKUM H3MEHEHUEM CBOWCTB XMMHYECKHUX
AIIEMEHTOB U UX COEAMHEHUH B COOTBETCTBUHM C TIOJIO)KEHHUEM XHUMHUYECKHX
AJIIEMEHTOB B EPUOANYECKON CHCTEME;
- aHaJM3HUPOBATh COCTaB, CTPOCHHUE M CBOWMCTBA BEIIECTB, MPUMEHSS MOJIOKEHUS
OCHOBHBIX XHMHYECKMX TEOpPUH: XHUMHYECKOTO CTPOEHUS OPraHUuYeCcKHX
coequHenu  A.M. byrtnepoBa, CTpOeHHMsT aToma, XHMHUYECKOM  CBSI3H,
ANEKTPOJIMTUYECKOM JTUCCOLMAIIMM  KUCIOT M OCHOBaHW; yCTaHABIMBAaTh
IIPUYHMHHO-CJIEICTBEHHBIE CBSI3M MEK/y CBOMCTBAMHU BELIECTBA U €r0 COCTaBOM U
CTPOEHUEM;
- NPUMEHATh NpaBUja CUCTEMATHUYECKONM MEXKAYHAPOJHON HOMEHKIIATYpPhl Kak
CPEICTBA pa3IMYeHUs U UACHTU(DUKAIIMY BEILIECTB MO UX COCTaBY U CTPOCHHUIO;
- COCTaBIIATh MOJICKYJISIDHBIE M CTPYKTypHbIE (DOPMYJBI HEOPTraHUYECKUX U
OpPraHUYECKUX BEIIECTB KaK HOCUTeNeH MH(pOpMAalUKd O CTPOCHHM BEIIECTBA, €T0
CBOMCTBAaX M MPUHAJJICKHOCTH K ONPE/IETICHHOMY KJIaCCy COEIMHEHUN;
- OOBSACHSTH IPUPOY U CIIOCOOBI 00pa30BaHUSI XUMHUYECKON CBSI3U: KOBaJIGHTHOM
(MONSIPHOM, HEMOJSPHON), MOHHOW, METAUIMYECKOH, BOJOPOJHON — C UEJbIO
OTpeeIeHUS] XUMHUUECKOM aKTUBHOCTH BEIIECTB;
- XapakTepu3oBaTh (PU3MYECKHE CBOWCTBA HEOPTAaHMYECKUX W OPTraHUYECKUX
BEILECTB U YCTAHABIIMBATh 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BELIECTB OT THUIIA
KPUCTaJUIMYECKON PEIIETKY;
- XapaKTepHU30BaTh 3aKOHOMEPHOCTH B U3MEHEHNN XHUMHUYECKUX CBOMCTB MPOCTHIX
BEILECTB, BOJOPOJHBIX COEJAMHEHMI, BBICHIMX OKCHUJIOB M T'HMAPOKCHIOB;
NPUBOJUTh TMPUMEPHl XUMHUUYECKUX PEaKIHM, PACKPHIBAIOIINX XapaKTePHbIC
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX W OPraHMYECKUX BEUIECTB H3YUYEHHBIX
KJIACCOB C ENbI0 UX UACHTU(UKAIMY U OOBSICHEHHS 00JIaCTU MPUMEHEHUS;




- ONpeNeNsiTh MEXaHU3M pEaKUMH B 3aBUCHUMOCTH OT YCJIOBHHA MPOBEACHUS
peaKkuyMy ¥ MPOTHO3UPOBATH BO3MOKHOCTB IPOTEKAHNS XMUMHUYECKUX PEAKIUN Ha
OCHOBE THIIa XUMUYECKOM CBSI3M U AaKTUBHOCTH PEarcHTOB;

- YCTaHABJIMBATh 3aBUCUMOCTb PEAKIMOHHOM CIIOCOOHOCTH OpPraHUYECKHX
COCIMHEHHH OT XapakTepa B3aWUMHOIO BJIMSHUS ATOMOB B MOJIEKYJIAX C LIEJIBEO
IIPOTHO3UPOBAaHUS NPOLYKTOB PEAKIUH;

- YCTaHaBJIUBaThb 3aBUCUMOCTb CKOPOCTH XWUMHYECKOM pEaKIMH M CMELICHUS
XMMHYECKOTO pPaBHOBECHS OT pAa3IMYHBIX (HAaKTOPOB C MLEJIbI0 OMpPECICHUs
ONTUMAJIBHBIX YCIOBHUI NPOTEKAHUSI XUMUYECKHUX MPOLIECCOB;

- YCTaHaBIMBAaTh T'€HETHYECKYIO CBSI3b MEXKIy KIACCAMM HEOPraHMYECKUX U
OpPraHUYECKUX BELIECTB M5 OOOCHOBAaHUS MPUHIUIHAIBHON BO3MOXHOCTH
MOJIYYEHHUs] HEOPTraHUYECKUX M OPTraHWYECKUX COEAMHEHUH 3a/JJaHHOr0 COCTaBa U
CTPOEHUS;

- IOA0MPATh PeareHThl, yCIOBUS U ONPENEIATh MPOTYKThl peaKni, MO3BOJISIOLINX
peann3oBaTh J1a00paTOPHbIE U MPOMBIIUICHHBIE CIIOCOOBI MOJyUYEHHUsT BaXKHEUIINX
HEOPTraHWYECKHUX U OPIraHMYECKUX BEILECTB;

- ONpENENATh XapakTep cpeabl B pe3yibTaTe TUAPOIN3a HEOPIaHMYECKUX U
OpraHMYECKUX BEIIECTB M NPHUBOAWUTH NPHUMEPHl TUAPOIM3a BEIIECTB B
IOBCEIHEBHON JKM3HU YEJIOBEKa, OMOJOTrMYecKMX OOMEHHBIX Mpoleccax u
IIPOMBILUIEHHOCTH;

- NPUBOAUTH MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHMI B MPUPOJE,
MPOU3BOJICTBEHHBIX POLIECCAX U KU3HEACITEIIBHOCTH OPTaHU3MOB;

- 000CHOBBIBATh MPAKTUYECKOE MCIOIB30BAHNE HEOPTaHUYECKUX M OPraHUYECKHUX
BEILECTB U UX PEAKIMil B TPOMBIIIICHHOCTH U OBITY;

- BBINOJHATh XUMHUYECKUM HSKCHEPUMEHT MO PACIO3HABAHUIO M TOJYYECHHIO
HEOPTaHWYECKUX M OPraHUYECKHX BEIECTB, OTHOCAILMXCS K Pa3IMYHbIM KJlaccaM
COEJIMHEHHH, B COOTBETCTBUU C IMpaBWIAMHU U IpHUEeMaMu Oe30MacHOil paboOThl €
XUMHUYECKUMHU BELIECTBAMH U Ja0OPAaTOPHBIM 000PYI0BaHHUEM;

- MPOBOJUTH pacueThl Ha OCHOBE XMMHUYECKUX (OpPMYJ M ypaBHEHUN peakluil:
HaXO0XJEHUE MOJEKYJIsIpHOW (OpMyJibl OpraHMYECKOro BEIIeCTBA IO  €ro
IUVIOTHOCTH M MAacCOBBIM JOJSIM 3JIEMEHTOB, BXOJAIIMX B €ro COCTaB, WM IO
IPOAYKTaM CrOpaHMs; pacyeTbl MAacCOBOM JOJM (Macchl) XUMHUYECKOTO
COEMHEHHSI B CMECH; pacueThl Macchl (00beMa, KOJIMYEeCTBA BEIIECTBA) MPOYKTOB
peaKklMu, eclau OJHO M3 BEUIECTB J1aHO B M30bITKE (MMEET MPUMECH); PaCUEThI
MacCcoOBOM WM OOBEMHOM JOJM BBIXOJA MPOAYKTa PEAKIMH OT TEOPETUUYECKU
BO3MOYKHOTO; pacueTbl TemioBoro »s¢@dexra peakiuu; pacuerbl OO0BEMHBIX
OTHOUIEHUI Tra30B MpHU XHUMHYECKUX PEaKLHUsAX; pacyeTbl Macchl (o0beMma,
KOJIMYECTBA BEIECTBA) MPOJYKTa PEAKIMH, €CIM OJHO M3 BEUIECTB J1aHO B BHJIE
pacTBopa C OINPEACIEHHON MACCOBOM J0JIEA PACTBOPEHHOTO BELIECTBA;

- WCIIOJIB30BaTh METOJbl HAYYHOI'O MO3HAHUS: aHAIW3, CHHTE3, MOJEINPOBAHUE
XUMHUYECKUX TPOLECCOB U SIBICHUI MpHU pPEIICHUH Y4eOHO-HCCIEIOBATEIbCKUX
3aJa4 T0 M3YyYEHUIO CBOWCTB, CIOCOOOB TIOJNYYEHHUS M PACIIO3HABAHMS
OpraHUYECKUX BEILECTB;

- BIaJAeTh NpaBWJIaMU O€30MacHOr0 OOpalleHus C €IKHUMH, TOPIOYUMHU U
TOKCHUYHBIMH BEIIECTBAMU, CPEJCTBAMHU OBITOBON XUMUHU;



- OCYNIECTBJISATH ~ TMOWUCK XMMHYECKOW  HWHPOpMAlUA 1O  HA3BAHUSM,
uaeHTUdUKATOpaM, CTPYKTYPHBIM (hOpMyJIaM BELIECTB;
- KPUTUYECKH OLIEHHWBATh W HWHTEPIPETUPOBATH XUMUYECKYI0 HHGOpPMAIIHIO,
COJIEpKAIllyIOCsI B COOOIIEHUSX CPEICTB MAaccoBOM HWHGpOpMAIMKU, pecypcax
HNHTepHeTa, HAYYHO-TIONMYJISIPHBIX CTAThsIX C TOYKHU 3PEHHSI €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B LEJSX BBISIBICHHUS OUIMOOYHBIX CYXKJIEHUH M (POpMUPOBAHUS
COOCTBEHHOM MO3UIINY;
- YCTaHaBIMBAaTh B3aWMOCBSI3U MEXIy (QakTamMu € TEOpUEH, NPUYMHON U
CJICICTBHEM TIPY aHAJIN3e MPOOJEMHBIX CUTyallii 1 0OOCHOBAHUY MPUHUMAEMBIX
PEIICHUI Ha OCHOBE XMMUYECKUX 3HAHU;
- TMPEACTaBIATh MYTH pEHIeHUS TJIOOANBHBIX TPOOJIEM, CTOSANUX Tepes
YEeJIOBEYECTBOM, M TMEPCIEKTUBHBIX HAIMpPaBICHUM Pa3BUTUA XUMHUYECKHUX
TEXHOJIOTUH, B TOM YHUCII€ TEXHOJIOTUHA COBPEMEHHBIX MATEPHUAIOB C PA3JIMYHOUN
(GYHKIMOHATBHOCTBIO, BO30OHOBJISIEMBIX HMCTOYHUKOB CBIPBS, IMEpepabOTKH U
YTHJIU3AIUU TTPOMBIIICHHBIX U OBITOBBIX OTXO/IOB.

OO0yyaromuics MOAYYUT BOZMOKHOCTh HAYYUTHCS:
- ¢dopmynupoBaTh  IIeJdb  WCCIEAOBAHMS,  BBIABUTaTh W TMPOBEPSTH
HKCHEPUMEHTAJIBHO THUIOTE3bl O XMMHYECKHUX CBOMCTBAX BEIIECTB HA OCHOBE HX
COCTaBa W CTPOCHHUS, MX CIIOCOOHOCTH BCTyNaTh B XHMHUYECKHE PEAKIUHU, O
XapakTepe U MPOAYKTaX pa3IMuYHbIX XUMUYECKUX PEAKIINN;
- CaMOCTOSITEJIbHO IUIAHUPOBATh W TMPOBOJUTH XUMHUYECKHE HKCIEPUMEHTHI C
coOI0IeHMEM MpaBusl O€30MacHOM pabdoThl € BElIECTBAMU U JIA0OPATOPHBIM
00opy10BaHUEM;
- MHTEPHPETUPOBATh JAHHBIE O COCTABE M CTPOCHHUM BEILECTB, MOJyYEHHBIE C
MOMOIIIBI0 COBPEMEHHBIX (PU3UKO-XUMUYECKUX METOJIOB;
- OMHUCHIBATh COCTOSIHUE DJIEKTPOHA B aTOME HAa OCHOBE COBPEMEHHBIX KBAaHTOBO-
MEXaHUYECKUX TPEACTABICHUN O CTPOCHUU aToMa JJisi OOBSICHEHUS Pe3yJIbTaTOB
CIEKTPAJIBHOTO aHAJIN3a BEIIECTB;
- XapaKTepU30BaTh POJIb A30TOCOAEPKAIIMX T€TEPOLUUKINUYECKUX COCIUHEHUN U
HYKJICMHOBBIX KUCIIOT KaK BAXKHEUITNX OMOJIOTUYECKN aKTUBHBIX BEIIECTB;
- IPOTHO3UPOBATH BO3MOKHOCTh MPOTEKAHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIui, JexXaluX B OCHOBE IPUPOIHBIX U MPOU3BOJACTBEHHBIX MTPOIIECCOB.

4. TEMATUYECKOE IINTAHUPOBAHUE

Ne n/mt HaunmeHnoBanue paszaena KomnuecTBo
4acoB
I. YrneBogopoasl 19
1.1 | Beenenue 3
1.2 | ITpenenbHbI€ YII€BOIOPOABI 4
1.3 | HenpenenbHble yIiIeBOJOPOABI 7
1.4 | Apomatuyeckue yrieBoaopo bl S5
II. Kucnopoacoaep:xaiiye opraHiueCKrue BEeCTBa. 10
A30TcoiepKalllie OPraHM4ueCKrUe BEIIeCTBa




2.1

Cnuptbl. DEHOJIBI

2.2

Kap6OHI/IJH)HBIG COCIMHCHUA

2.3

KapOokcunpHbIe COeTMHEHUS

24

AMUHBI

[II. BemmecTBa >XUBBIX KIETOK

IV. BBICOKOMOJIEKYIISIPHBIE OPraHUYECKUE BEIIECTBA, BOJIOKHA

V. XUMHNYECKUI DJIEMEHT

VI. Bemectso

VII. Xumudeckue peakuuu

VIII. KoMIUIeKCHbIE COEAMHEHUS U KPUCTAIUIOTHUIPATHI

IX. Knaccudukanus BenecTB u uX CBONCTBA

X. CrutaBel 1 HHTCPMCTAJIJINIbI

XI. I[lo3HaHMe 1 MPUMEHEHHUE BEIIECTB U XUMUYECKUX PEAKIUI

OBIIEE KOJIMYECTBO YACOB 11O ITPOTPAMME

QN W[V WO N[N W[N W[ |W




KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne Tema Koi-Bo [ara npoBeneHus DNEeKTPOHHBIE IUPPOBBIE
n/n 4acoB [L1an dakT o0pa3oBaTeNbHbIE PECYPChI

I. YraeBogopoasl (19 yacoB)

1.1 Beenenue (3 yaca)

1

CrpoeHue aToMa yrieposia B HOpMajibHOM U
BO30Y>KJICHHOM COCTOSHUSIX. DIIEKTPOHHBIE U
AJIEKTPOHHO-Tpaduueckue HopMyisl aToMa yriepoa.
I'uGpuanzanus opOuTanei Ha mpUMepe aTomMa
yraepoaa. Bunasl rubpuauzanmu. ['eomeTpust MOJIEKyI
paccMOTpeHHbIX BemlecTB. KpaTHocTh yriepo-
yraepoaHbIX cBsa3ei. OcoObIe BHIIBI CBS3H B
OpPraHMYECKUX BEIIECTBAX: G-CBS3b U T-CBSA3b.

bu6mmoreka [IOK

Homenkiatypa opraHM4eCKuX COCIMHEHUM:
CUCTEMaTUYeCKas, TPUBUAJIbHAs, PAllMOHAJIbHAS.
OO0mIre MPUHIKITBI TOCTPOSHUST Ha3BaHUHN
OpPraHWYECKUX BELIECTB, YIIPAKHEHUS — COCTaBICHUE
dhopmyn o Ha3BaHUSIM ¥ HA000POT. Buel nzomepun
OpraHUYECKUX COCIMHEHUN: CTPYKTYpHAs U
MIPOCTPAHCTBEHHASI.

bu6mmoreka [IOK

OO111e 3aKOHOMEPHOCTH POTEKaHUS PEaKLUii C
y4acTHEeM OPraHUYECKUX BEIIECTB. Y CIIOBUS
MPOTEKaHUs, CIIOCOOBI pa3pyIIeHUs CBs3eil,
KJIacCupUKaLKs peakiyil 1o MeXaHu3MaM U THUITY
pEaKIMOHHBIX YaCTHIL.

bu6mmoreka [IOK

1.2: IlpeneabHble yriaeBoaopoasbl (4 yaca)

4

Ankansl. [TapameTpbl XMUMUYECKOH CBS3H,
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII, IIOHATHE O
KoH(popManusx, Buabl koHpopmanuii. Cs3b
IIPOCTPAHCTBEHHOI'O CTPOCHUS U YCTOMYMBOCTH
BellecTB. B3anMHOE BIMsIHHE aTOMOB B MOJIEKYJIax
AJIKAHOB. PErnoCeIeKTUBHOCTD PEAKIIUN.

bu6mmorexa [IOK




5 | OcoOEHHOCTH TPOTEKAHUS XUMHUYECKUX peakuuid ¢ 1 bubmmoreka [JOK
YYaCTHEM aJIKaHOB, MEXaHW3M PEaKIMH CBOOOIHO-
PaIMKATBHOTO 3aMEIICHHSI.

6 | Huxmoankanbl. OCOOEHHOCTH CTPOEHUS U CBOWCTB 1 bu6mmoreka [IOK
LUKJIOAJIKAHOB: PEAKIIMK 3aMEIICHUS U TPUCOCTUHEHHUSL.

7 | PemieHne 3amay Ha HaXOXKJICHUE MOJICKYJISIPHBIX 1
dbopMyll OpraHMYECKHX BEHIECTB IO MPOIyKTaM
CropaHusl.

1.3: HenpeneabHble yriaeBoaopoasbl (7 4acoB)

8 [Ipupona nBOWHOM CBSI3W B ajKeHaxX W aJIKaJueHaXx. 1 bu6mmoreka [IOK
OO6pazoBanue W TmapameTpbl ABOMHONW cBs3U. Buabl
HM30MEpHHU.

9 | MexaHu3M peakIuu eKTPOGUIBLHOTO 1 bubnuorexa [JOK

IIPUCOETUHEHNUS, TpaBuiIo MapkoBHUKOBA. DddekT
Xapama (mepokcuHbIi 3 dekr).

10 | Peaknuu 3amenieHus: B ajikeHax. MexaHU3M peakiuu 1 bubnnorexa [HOK
CBOOOHO-PaAMKAIILHOTO IPUCOECTUHEHUS Ha
IpUMepe peakuuu nonuMepusanuu. OKHUCIUTENbHO-
BOCCTAHOBUTENIbHBIE PEAKIIMH C YYACTHEM aJIKEHOB.

11 | Peaknumn IIPUCOETUHEHUS raJoOreHoB " 1 bubnnorexka [JOK
TaJIOTEHAJIKAHOB K  COINpPSDKEHHBIM  aJIKaJIEHaM,
3aBUCUMOCTb IPOJYKTOB PEAKLIM OT YCIOBHM HX
ITPOTEKAHUS.

12 | Ankunsl. Ilpupona tpoitHoit cBsa3u. OOpa3oBaHue U 1 bubnnorexka [JOK
rmapamMeTpsl TPOHMHOM CBA3U. Buasl wusomepuu.
Peaknun nprcoequHeHuss U 3aMEIICHUs B AJIKMHAX.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE peakuuu
QJIKUHOB.

13 | Pemienne 3amad Ha HaxOXKICHHUS MOJIEKYJISPHBIX 1
dbopmyn  yrimeBojmoponoB 1o oOmiel  dopmyne
BELIECTBA.

14 | UtoroBoe mnoBTOopeHne mno TteMmaMm «lIpenenbHble 1

YIJICBOAOPOAbD», ((HereHeJ'ILHLIC YIIJIICBOAOPOABD).

1.4: ApomaTuyeckue yriieBoaopoasbl (S yacoB)

15 ‘Hpnpo;[a apOMaTUYECKON CBS3M, €€ BIMUSHHE Ha ‘ 1 ‘ ‘BI/I6JII/IOTeKa [HOK




PEaKIMOHHYI0 crnocoOHOCTh BemiecTB. M3omepust u
HOMEHKJIATypa apeHOB.

16

MexaHu3M peakIiuy MMEeKTPO(YUIBHOTO 3aMELICHUs Ha
npuMepe 6eH305a U ero roMoJIoroB. OprUeHTaHThI
IIEPBOTO U BTOPOTO po/ia B OEH30JIbHOM KOJIBIIE.
CoriacoBaHHasi M1 HECOIJIACOBAHHAS! OPUEHTALIMSL.

bubmuoreka [JOK

17

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaKkuuu,
IIPOTCKAOIMIUEC C YHaCTHUEM I'OMOJIOI'OB OeH3o:a.

bubmuoreka [JOK

18

OOmme crnocoObl MPOMBIIUICHHBIX U J1a00paTOPHBIX
CII0cO0O0B TONTyYeHH s YIIIeBOAOpOAoB. JlaboparopHas
pabora «KauecTBeHHbIC peaKIiK Ha yrIICBOJOPOIbI.

bubmuorexa [JOK

19

I'enetnueckas CBs3b YIVIEBOAOPOJOB.  MTorosoe
3aHSTHE N0 pa3eny «YTJIEBOJOPOIBI».

I1. Kucjopoacoaep:xxamme opraHudecKue BemecTBa. A3oTcoaepskanue oprannyeckue semecrna (10 yacosn)

2.1: Cnuptbl. ®enoubl (3 yaca)

20

Kucnoponconepkamue  OopraHM4ecKHe  BEIIECTBA.
OyHKINOHAIbHBIE TPYIIIbI (ruagpokcorpymra,
KapOOHWIIbHAS, KapOOKcWiIbHas). B3anMmHOe BiusiHUE
aTOMOB B  MOJIEKYJaX OpraHUYEeCKUX  BEIIECTB,
coAepKalMX Kuciaopon. Pacnpenenenue 351eKTpPOHHON
IJIOTHOCTU B MOJEKyJlaX  CHUPTOB  pPa3HbIX
TOMOJIOTMYECKUX PSAOB: MPEAeNbHbIX, HEMpeneabHbIX,
apomaTtuueckux. OOIas XapakTepUCTUKa XUMHUYECKHX
CBOMCTB CIIMPTOB. Peakiuy 3amenienus, npoTeKaronme
B YIJIEBOJIOPOJHOM PaJuKaje CIIUPTOB.

bu6mmoreka [IOK

21

OCOOEHHOCTH CTPOCHHSI M CBOMCTB MHOTOAQTOMHBIX
cnupToB. DEHONBI, CTPOSHUE, CBOWMCTBA, OPUEHTAIUS B
OCH30JIbHOM KOJIBIIE. OKHUCIUATENBHO-
BOCCTAaHOBUTENIHHBIE PEAKIINH C YYACTHEM CITUPTOB.

bu6mmoreka [IOK

22

[IpomblinieHHbIE U TAOOPATOPHBIE CITOCOOBI MOTYYEHHUS
CIIUPTOB U ¢benomna. Mexanuzm peakuun
HYKJIEO(QUIBHOTO 3aMEIIeHHs] Ha MpUMepe IMOITYyYEeHUS
CIUPTOB U3 IAJIOTEHAJIKAHOB.

2.2: KapOoHunJbHblIe coefuHeHHus (2 yaca)

23 ‘ I'omonorunueckue psaBI KapOOHMJIOB.

‘ Bbubmmoreka [JOK




Knaccupukanus. V3omepuss ©  HOMEHKIATypa.
ONEKTPOHHOE CTPOEHUE, B3aUMHOE BIIMSHUE B
MOJIEKYJIAX.

24

XUMUYECKHE CBOMCTBA  QJIBJIETMIOB U  KETOHOB.
MexaHu3M peakuii HyKJIeO(pHUIBHOTO MPUCOSAMHEHUS
Ha IpUMEpEe albACTUAOB U KETOHOB. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBbHBIE PEAKIUU C yYACTUEM aJIbICTHIOB U
KETOHOB.

bu6mmoreka [IOK

2.3: KapOokcuibHble coennHeHus (3 yaca)

25

CocraB, kiaccudukanusi, U30Mepuss ¥ HOMEHKIIATypa
KapOOHOBBIX  KHCJIOT.  DJEKTPOHHOE  CTPOCHHUE,
B3aMMHOE BiIMsHHE B Moiekynax. OcoOble cBoiicTBa
HEKOTOPBIX  KapOOHOBBIX  KHCJOT:  MYPaBbUHOH,
MaJIbMUTUHOBOM, cTeapuHOBOM. Mpuia. OTHoIIeHUE
MbIJIa K ’KECTKOM BOJEC.

26

HenpenenbHble, JBYXOCHOBHBIE U apOMAaTHYECKUE
kuclIotel. OcobenHoct uXx  cBoiictB.  CHocoObl
MOJIy4YEHHUsI JIBYXOCHOBHBIX KHUCIOT. JlaGopaTtopHas
pabora «KauecTBeHHbIE peaxkuuu Ha
KHCIIOPOJICO/IEPKAIIE OPTAaHUYECKUE BEIIECTBAY.

bubmuorexa [JOK

27

Pemrenue 3a1a4 Ha HAXOXK/ICHUE MOJICKYIISIPHOM
(bopMyIIbI OPraHMUYECKOTO BEIIECTBA, COJIEPKAILEro
KHCIIopoi. B3anMocBs3b KUCIOpOACOAepKAIINX
OpPraHUYECKUX BELIECTB U YIJIEBOJOPOIOB PA3ITUUHBIX
TOMOJIOTHYECKUX PSJIOB.

2.4: Amunbl (2 yaca)

28

AmuHbl. OCHOBHOCTh aMHHOB, 00YCIJIOBJIEHHAs! OCOOBIM
CTpOEHHEM aMUHOTpyIIbl. Pemenue 3agay Ha
HaXO0XXJICHUE MOJIEKYJISIPHOH (hOpMYIIbl OPraHU4eCcKOro
BEIIECTBA, COJIEPHKAILETO a30T.

bu6mmoreka [JOK

29

AnnnnH. OCHOBHBIE CBOWMCTBA aHWJIMHA B CPAaBHEHUHU C
aMpHaMH W aMMmuakoMm. OpueHTaruss B OEH30J1bHOM
KoJiblle. MexaHu3M peakinu 3UHUHA.

bu6mmoreka [JOK

II1. BemecTBa sKMBBIX KjIeTOK (3 yaca)

30 | XKupsr. OcOGEHHOCTH CTPOGHHS, COCTAB

1

| Bu6muoreka IIOK




kiaccudukanus KupoB. CBOICTBA MPEACTHHBIX U
HEIPEIEIbHBIX KUPOB.

31

Monocaxapuapl. Kmaccudukamus, cocrtaB, u3oMepus,
TayTOMEpHUs, ONTUYECKass H30MEPHS. CBolicTBa
MOHOCaxXapuJI0B HA OCHOBAHUHU MX COCTaBa U CTPOCHUSI.
Onurocaxapusl, MOJIMCaXapu/Ibl. Ctpoenue,
Haxo)XKJeHHe B Ipupone. XHUMHUYECKHE CBOMCTBA!
OKHCJICHUE, KUCJIIOTHBIA THIPOJIN3.

bubmuoreka [JOK

32

AMHHOKHCTIOTBI  —  amM(OTepHbIE  OpraHUYECKHE
COC/IMHEHHUSI. BzaumHoe BIIMSTHHC IBYX
(YHKIIMOHATBHBIX TPYIII Jpyr Ha napyra. bemkm —
NPUPOJHBIE  TMOJIMMEpbl. [ 'Maposn3, JAeHaTypauus,
IIBETHBIC PEAKIIUU HA OCJIKU.

bubmuoreka [JOK

IV. BBICOKOMOJIEKYJIAPHBIE

OpraHH4YecKH

e BelllecTBa, BOJIOKHA (2 yaca)

33

[Tomumepsl, OCOOCHHOCTH CTpPOCHUS, (UINIECKUX
CBOIICTB, CHOCOOBI MOJTy4eHUs MOJINMEPOB:
MOJINMEpU3aLus, MIOJINKOHICHCALIMSL.
CrepeoperyinspHble MONUMEPHI. TepMOIIaCTUYHBIE U
TEpMOpEaKTUBHBIE MosIuMepbl. [lacTmaccsl.

bu6mmorexa [IOK

34

BOJ'IOKHa, KJIaCCH(bPIKaI_[HH, MpOU3BOJACTBO BOJIOKHA
KalpoOH U JIaBCaH peaxuneﬁ MOJIMKOHACHCAIIUH.
HToropoe 3aHsATHE.

bu6mmoreka [JOK




S.KAJIEHJAPHO-TEMATUYECKOE IINTAHUPOBAHHUE

11 KITACC
Ne Tema Koi-Bo JaTa npoBeneHus DJEeKTPOHHBIE IU(PPOBBIE
n/m 4acoB [Lian dakT o0pa3oBaTeIbHbIE PECYPChI
V. Xumnueckuii 3;1eMeHT (5 4acoB)

1 @opMBbI  CYIIECTBOBAHUS XUMHYECKUX  DJIEMEHTOB. 1 bubmuorexa [JOK
OCHOBHBIE TOHSITHS ¥ 3aKOHBI XUMHH.

2 | Ctpoenue aroMa. [lepronnueckuii 3aKoH. 1 bubnnoreka [JOK
[lepuoanueckas cuctema 3J€MEHTOB U CTPYKTypa
ANEKTPOHHON 000JIOUKH aTOMOB.

3 | Xumuueckue GopMyIiel U pacdyeTsl IO HUM. 3a1a4d Ha 1 bubnnorexa [JOK
HAXO0XJICHUE XUMHUYECKOI (pOpMYIIbl BELIECTBA.
KonnuectBo BemectBa. Yucno Aoraapo. MossipHblit
00BeM razoB. ['a30BbIe 3aKOHBI.

4 | AiropuTMBbl pellieHus] pacYEeTHbIX 3a/1a4. 1 bubnnorexka [JOK

5 | AnropuTM™sl penieHus 3KCIepUMEHTAIbHBIX 3a]1a4 ITPU 1 bubnnoreka [JOK
M3yYEHUN HEOPraHUYECKUX U OPTaHUYECKUX
COEIMHEHU.

VI. BemecTBo (5 yacoB)

6 | DNeKTpOOTPUIIATETFHOCTh XUMHYECKHX  AJIEMEHTOB. 1 bubnuotexa [JOK
HNonHas cBsa3b. MoHHBIE KpHUCTAIIIMYECKHE PEHIETKH.
Mertaunueckas CBs3b.

7 Knaccudukanus KoBaJeHTHON XUMHUYECKOW CBS3H. 1 bu6mmoreka [JOK
[TosspHOCTD CBSA3M U MOJIIPHOCTH MOJIEKYIIBI.

8 | MexmonekyspHas U BHYTPUMOJIEKYJISIpHAS 1 bubmuoreka [IOK
BOJOPOJHAs CBs3b. MexaHn3m 00pa3oBaHus U 3HAUECHUE
BOJIOPOAHOM CBSI3U ISl OPraHU3ALUU CTPYKTYP
OMOTIOJTMMEPOB.

9 | BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO 1 bubnmoreka [JOK
CTpoeHUs. THUIl KPUCTATIIMYECKOW PEIIETKHU.

10 | UToroBoe 3ansatue o teme «BeliecTBoy. 1 bubmuorexa [JOK

VII. Xumnuyeckue peakuuu (9 4yacon)
11 | Pacuersl OGBEMHBIX  OTHOUICGHWH  ra3oB  IpH | 1 ’ | | Bu6mnorexa [JOK




XUMHUYCCKUX PCAKIHAX.

12 | DnekTpoauTUyeckas Juccouualus HEOPraHn4eCKux 1 1 bu6mmoreka [IOK
OpraHUYEeCKHUX KUCIIOT, IEJI0Y€EH, coiei. Peakiuun
MOHHOTr0 0OMeHa.
13 | PacdeTsl, cBs3aHHBIE C KOJIMUYECTBEHHBIM COCTaBOM 1 bubmuorexa [JOK
pacTBOpPOB.
14 | Cxopoctb xumuueckoi peakuu. [Tonstus 1 bubmumoreka [IOK
«QHTAIBIUAY, «IHTPOIUY, «3Heprus I'moodca.
OO6paruMbie 1 HEOOpPATUMbIE XMMUYECKHE PEAKIINH.
XUMHYECKOE PABHOBECHE U YCIIOBHSI €0 CMEIICHHUS.
15 | TermnoBble 3¢ (eKTh XUMUYECKUX PEaKIUil, 3aKOH 1 bubnnorexa [HOK
I'ecca. PacueTsl 10 TEpMOXUMUYECKUM YPaBHEHUAM
Pemenue 3anay no teme: «CKOpOCTh XMMUUECKOM
peakuum.
16 | OxucnuTenbHO-BOCCTAHOBUTENIbHBIE peakuuu. MeTton 1 bubnnorexa [JOK
3JIEKTPOHHOTO U 3JIEKTPOHHO-UOHHOTO OajaHca.
Bnusinue cpenst Ha npotekanue OBP. Kopposus
METAJUIOB M COCOOBI 3aLIUTHI OT HEE.
17 | I'mpposn3 opraHu4ecKuX U HEOPTraHMYECKUX 1 bubnnoreka [JOK
COCIMHEHMI. BOIOPOIHBIN OKA3aTEb.
18 | DnekTponu3 paciiaBoB M paCTBOPOB BEIIECTB. 1 bubnnoreka [JOK
19 | UtoroBoe 3aHsTHE 110 TeMe «XMUMHUYECKHUE PEAKITUI. 1
VIII. KommiekcHble coequHeHns M KpUCTALIoruaparsl (3 yaca)
20 | KoopnunaumonHas teopusi A. Bepaepa. KomrmuiekcHbie 1 bubnnoreka [JOK
COETUHEHUSI. Knaccudukanus, HOMEHKJIaTypa.
Xumuueckue cBoicTsa. Iloirydenue u npuMeHeHue.
21 | Kpucramioruaparsl. XMMUYECKHAE CBOMCTBA. 1 bubnnoreka [JOK
IlosrydeHne u NpUMEHEHUE.
22 | Pemenue 3aa4 o teme «Kpucraimioruaparsn. 1 bubnnoreka [JOK
IX. Knaccndukanus BemecTB U UX cBoicTBa (7 4acoB)
23 | XapakTepucTruka MeTajuioB riaBHbIX noAarpymnm [ — IIT 1 bubmuoreka [IOK
TpymilL.
24 | XapakTepHUCTHKa METAJJIOB — MEIM, XpOMa, KeJle3a. 1 bubnuoreka [IOK
25- | XapakTepucTuKa HEMETAJIJIOB IIaBHBIX noArpymm [V- 2 bubnnorexka [JOK
26 | VII rpynmn.




27 | X¥MHYECKUE CBOMCTBA HEOPIraHUUECKUX BEIIECTB 1 bubmumoreka [IOK
pa3IMYHBIX KJIacCOB. B3auMOCBsA3b HEOpPraHUYECKNUX
BEILIECTB.
28 | IlpakTrueckas pabora « XUMHYECKUE CBOMCTBA 1 bubmuorexa [JOK
OKCHJIOB, OCHOBAHMM, KHCJIOT U COJICH.
29 | I'enetnueckas CBsA3b MEXAY KJIACCAMU HEOPraHUYECKHUX 1 bubmuorexa [JOK
coeauHeHu. Pemenue 3aqa4 no teme:
«Heoprannueckue BemecTay.
X. Cny1aBbl M MHTEPMeETALIHABI (2 yaca)
30 | CruiaBbl 1 HHTEPMETAJUIHIBI. 1 bu6mmoreka [IOK
31 | Pemenue 3a1a4 Ha BBIYMCIICHHE MAacCOBOM JI0JIN 1
MeTaJljia B CIlJIaBe, BhIBeIeHHE (hOpMYyIT
WHTEPMETAJIN]IOB.
XI. Ilo3HaHue 1 IpUMeHEeHHE BeleCTB M XUMUYeCKHX peakumid (3 yaca)
32 | IlpaBuna paboTsl B 1abopaTopun. MeTo bl 1 bubnnoreka [JOK
UCCIIEIOBaHMs OOBbEKTOB.
33 | KayecTBeHHBIE peaKIIMM HEOPTaHUYECKUX U 1 bubnnoreka [JOK
OPraHNYeCKUX COCTMHEHUH.
34 | Pemenue 3aa4 Ha ONpeiesieHUE BbIX0/1a TPOJIYKTa 1

pCaKknuuu. Pemenune 3aga4d Ha OIIPECACIICHUC
KOJIMYCCTBCHHOI'O COCTaBa CMECCH




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YUUTEJIA

«Xumus. Yriayoaéunbiii yposenb. 10—11 kaaccs» (aBropsl: B. B. Epemun, H. E.
Kyssmenko, B. A. [Tonkos, B. B. JIyaun). D1eKTpoHHBIN BapuaHT

Y4eOHUK HamMcaH MmpenoiaBaTessiMu XxuMudeckoro pakynprera MI'Y um. M.
B. JlIomonocoBa. BkiroyaeT OCHOBBI COBPEMEHHON XUMHUHU B 00bEME YriTyONnEHHOM
IIPOTrpaMMBl, C aKILICHTOM Ha TEOPETUYECKHUE IPEICTABICHNUS.

«Xumus. 10-11 knacebl. Yray0aénnblii ypoBenb» (aBTopsl: H. H. I'apa, . M.
Turona, H. E. Ky3nernona).

CO,I[ep)KI/IT MOTUBHUPYHOIIHUEC BOIIPOCHI, Pa3HOYPOBHCBBIC 3aJaHUsI, TECMbI
HpOGKTHOﬁ ACATCIIBHOCTH, OIMUCAHUC XUMHNYCCKOT'O SKCIICPUMCHTA U JOIMOJIHUTCIIBHBIC
CBCIACHUS ITO3HABATCIBHOI'O XapaKTEpa.

«Xumus. 10-11 kiaaccsl. Yriay0aénubiii ypoBenb» (aBTop: C. A. Ily3akoB).

Oco0oe BHUMaHUE yJIeJI€HO MEAUKO-OMOTIOTHYECKOMY 3HAUEHUIO
XUMHUYECKUX MTPOIIECCOB, AIIEMEHTOB M UX COeTMHEHMM. BKiTtouaeT BOpOCH! U 3aaHust JIst
noarotoBku k EI'D.

«Xumus. 10 kaacc. Yrayo6aéunsblii yposenb» (aBTophl: B. B. Epemun, B. B.
Jlynun).
DNEeKTPOHHBIA yUeOHUK, KOTOPBIA MOKET OBbITh MMOJIE3€H AJIsl AUCTAaHIIMOHHOTO
00y4YeHMs WIH JONOJHUTENBHOM paboThI.

Z[OHOJIHI/ITGHBHLIC ocooust

«CoopHuk 3a1a4 u ynpa:xkHenui. 10-11 kiaaccbl. Yriay0aéHHbIH
ypoBeHb» (aBTOphl: B. A. Ilonkos, U. B. Bapeiosa).

COOpHHK COMEPKUT 3a]1a4Hl pa3HOU CTETICHH CIIOKHOCTH, YTO ITIOMOTAET
3aKpENUTh TEOPETUUECKHUE 3HAHUS U TOATOTOBUTHCS K SK3aMEHAM.

«Havana xumum» (aBTopsl: H. E. Ky3pmenko, B. B. Epemun, B. A. [Tonkos).

[Toco6ue st yriryOa€HHOTO N3YICHHSI XUMHUH, ITOJIXOIUT JIJIS TIOJITOTOBKH K
EI'D. Conepkut noapoOHbIe pa300pbl TEOPETUUECKUX TEM.

«HoBpblii penneTuTop mo xumuu s noarorosku k EI'D» (aBrop: A. C. Eropos).

BxurodaeT ocHOBBI 00111eH, HEOPTaHUYECKON U OPTaHUYECKOM XUMHUH,
TUIOBBIE YIIPAKHEHUS U 337]a4M C PEIICHUSIMH, TECTHI.

«Xumus B Tabauuax. 8—11 kiaacc. CnpaBouHoe mocooue» (aBTop: A.
E. Haconoga).

CrnpaBoyHble MaTepuaibl B KOMIIAKTHON (popMe TaOIHI] U CXEM,
MOJIE3HBI JUIsl CUCTEMAaTH3alluy 3HAHUM.



«Xumns. EI'3-2025. 10-11-e knaccbl. TemaTn4ecknii TpeHUHT.
3aganns 60a30BOr0 U NOBBILMIEHHOT0 YPOBHEH CJI0KHOCTH» (aBTOPHL: A.
bepexnas, B. loponskun, B. ®eBpanesa).

[TocoOue myst moaroroBku k EI'D, cogepkut TeMaTudyeckue
3aJlaHUs U PEIICHHUS.
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