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IMosicuuTeIbHAA 3aNIHCKA

AKTYaJIbHOCTD NPOTrPaMMbl

Beenenne Enunoro I'ocynapctBeHHoro Ok3ameHa TpeOyeT OT y4YalIMXCsl MPOYHOIO
YCBOGHHs LIEJIOr0 KOMIUIEKCA CIIELHMAIBHBIX M IPEIAMETHBIX 3HAHWN, YMEHMM, HAaBBIKOB,
CHOCO0OB JAEATENbHOCTH, MOHMMAHUS TOrO, YTO TAaKOE TECTOBbIE (POPMBI KOHTPOJS (BUABI
TECTOBBIX 3aJlaHU).

AKTyaJIbHOCTb JJAaHHOH IPOTrPpaMMBbl COCTOUT B TOM, YTO OHA JA€T BO3MOKHOCTb Y4alIUMCS
MOBTOPUTH OCHOBHBIE XUMUYECKHE TOHATHS, 0000IIUTh 3HAHUS MO 00IIel, HEOPraHUIECKOH U
opraHvueckoil xumuu. lleneHampaBieHHOE 3HAKOMCTBO Y4YalllUXCS C TNPUHATBIMU CETOJHS
TECTOBBIMH (OPMAaMU HMTOTOBOTO KOHTPOJsS, co CTpykrypoit KMM, mo3Bomut ydammmcs
YCIICIIHO CIIPaBUTHCS C UTOTOBOH arTectanuei B opmare EI'D.
esu mporpamMmMbI

e Jlo3HaKOMHUTH y4amMxcs C OPraHU3ALMOHHBIMM M COAEPIKATEIbHBIMU AaCHEKTaMU
npoBezneHuss EI'D, ¢ TpeOoBaHUAMM, NpEeIbsABISEMbIMU K Yy4alllUMCs, C THUIIOJOTHEH
TECTOBBIX 3a/IaHUH.

e Co3narp yciioBUs Ui IOBTOPEHUs U 000OIEHU 3HaHUH 10 0011el, HeOpraHMYECKOn U
OpraHM4ecKkoil XumuH, (GOpMUPOBAHUS YMEHHH, HEOOXOAMMBIX JJsi BBIIOJIHEHUS
TECTOBBIX 3aJaHMH, KaK PpENpOLYKTHUBHOIO, TaK M IPOLYKTUBHOIO, TBOPUYECKOIO
Xapakrepa.

[Iporpamma paccuutaHa Ha 34 yacoB M OpHEHTHUpOBaHa Ha oOywaromuxcs 11 kiacca,
npeanonararonux caasarb EI'D nmo xumuu. 3aHATUS NPOBOJSATCA B TEUEHUE BCEro yueOHOro
roja o 1 yac B Heaenmto (34 yacoB).

Hacrosiuit kype npenHasHaueH A5 HOJArTOTOBKY BBITYCKHUKOB IIKOJ K YCIIEITHON caaye
Enunoro I'ocynapcTBEHHOr0 3K3aMeHa O XUMUU

B nporpamme npeaycMoTpeHo MOBTOpeHHE U 0000IIeHNne OCHOB 001Iei, HEOPraHUYECKON U
OpraHMYECKON XMMHUHU [0 OCHOBHBIM COJep)KaTeiabHbIM OsiokaM. Hapsay ¢ Teopernueckumu
HNOHATHSAMH, KOTOPBIE MOXHO yIIIyOUTh, 0000MIUTE U CHCTEMATH3HPOBAThH B MPOLIECCE U3YUCHUS
AIIEKTUBHOTO Kypca, oOydaronirecss 3HaKOMATCS co cTpykTypoil EI'D, ocoOeHHOCThIO 3amaHuid
yacTteil 0a30BOro, MOBBILIEHHOTO U BEICOKOT'O YPOBHSI.



Conepxanue nmporpaMmmbl

Beenenue. Crtpykrypa u ¢popmar KM EI'D 2024 -2025r nmo xumuu. Haznauenue paboThI.
CrpykTypa SK3aMeHaIIMOHHON paboThl. THIIBI 3aaHN:

- ¢ BBIOOpOM OTBETa

- C KpaTKUM OTBETOM

- C pa3BEpPHYTHIM OTBETOM

Pacnpenenenue 3agaHuil 3K3aMEHALIMOHHON pabOThI MO YPOBHIO CIIOKHOCTH, IO OCHOBHBIM
coJlepKaTeNbHBIM  OJIOKaM, 1O BUAAM  MpoBepseMod  AesTenbHOCTH.  OlieHHBaHUE
9K3aMEHAIIMOHHON paboThI: TEPBUYHBIN 0ayl1, CepTUHUKAIIMOHHBIN 0al, aTTeCTAllMOHHBINA OalI.
Hemoepcuu EI'D 2024-2025t. Komudukarop. Crnenudukamnus. [IpaBuia 3amonHeHns 0JIaHKOB
EI'D no xumuu. [IpaBuna noBeneHus Ha 3k3aMeHe. VIHTepHET — pecypchbl JUlsl OJATOTOBKU K
EI'D nmo xumumn.

1. CrpoeHue >JIEKTPOHHBIX 000JIOUEK aTOMOB JJIEMEHTOB IEPBBIX YETHIPEX MEPUOJNIOB: S- P-
U d-a5eMeHThl. DNeKTpoHHas KoH(urypauus atoMa. OCHOBHOE M BO30YXJAEHHOE COCTOSIHHUE
aTOMOB.

2. 3aKOHOMEPHOCTH M3MEHEHMsI XMMHMUYECKHUX CBOMCTB 3JIEMEHTOB U MX COEAMHEHHH IO
nepuogam u rpynnaM. O6mas xapakrepuctuka MmeramioB [A—IIIA rpynn B ¢Bsi3u ¢ UX HOJI0XKe-
HueM B [lepuonndeckoit cucreme xumuueckux 3nemenTos J[.M. MenneneeBa u 0COOEHHOCTSIMHU
CTPOEHHS UX aTOMOB. XapaKTePUCTHUKA MEPEXOJHBIX JIEMEHTOB — ME/IU, LIMHKA, XpOMa, JKeJle-
3a — 10 uX noJsioxkeHuo B [lepuoanyeckoii cucteme xumudeckux aieMeHnToB J[.1. Menneneesa n
0coOeHHOCTSIM cTpoeHHs X aromoB. OOmas xapakrepuctuka HemerawioB [VA-VIIA rpynm B
CBSI3M C UX nosoxeHueM B [lepuoanueckont cucrteme xumuueckux 3iemenTos .M. Menneneesa
U 0COOEHHOCTSIMHM CTPOEHUS UX aTOMOB.

3. KoBaneHTHas XUMUYeCKas CBSI3b, €€ PA3HOBUIAHOCTH U MEXaHU3Mbl 00pa30BaHMsl. XapaKTepuc
TUKU KOBAJIEHTHOMN CBA3M (MOJISIPHOCTD U dHEprus cBsa3M). oHHas cBsi3b. MeTanueckast CBS3b.
BognoponHnas cBsi3b.

4. DnexktpooTpuuareabHOCTh. CTENEHb OKUCIEHUS U BAJIEGHTHOCTh XMMHUUYECKUX 3JIEMEHTOB.

5. BeniecTBa MOJNEKYJISIPHOIO U HEMOJIEKYJISPHOTO CTPOEHUA. THUIl KpUCTAINIMYECKON PELIETKH.
3aBUCHUMOCTh CBOMCTB BEILLIECTB OT UX COCTaBa U CTPOEHUSI.

6. Kinaccudukanus HeopraHuuyeckux BemiecTB. HoMeHkIaTypa HEOpPraHMYeCKHUX BEIIECTB
(TpuBHanbHass U MexIyHaponaHas). Knaccudukanus opranuueckux BemiecTB. HomeHkiaTypa
OpPraHMYECKUX BEIIECTB (TPUBHAJIbHAS M MEXIyHapOIHAs)

7. XapakTepHble XUMUYECKAE CBOWCTBA IPOCTHIX BEIIECTB-METAIIOB: HIEJIOYHBIX, HICIIOYHO3EME
JIbHBIX, aJIOMUHUSA; NIEPEXOIHBIX METAJUIOB: MEIH, LIMHKA, XpOMa, JKene3a. XapaKTEpPHbIE XUMU
YECKHE CBOMCTBA MPOCTHIX BEIECTB-HEMETAIUIOB: BOAOPO/1a, TAJIOI€HOB, KUCIOPOJa, CEPBI,
a3oTa, hocdopa, yriepoaa, KpeMHHUS.

8. XapakTepHble XUMHUYECKHE CBOHCTBA OKCHIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIOTHBIX.

9. XapakTepHble XUMHUYECKHE CBOMCTBA OCHOBAaHUN U aM(OTEPHBIX THIPOKCUI0B. XapaKTepHbIe
XUMUYECKHE CBOWCTBA KUCIIOT.

10. XapakTepHble XUMUYECKHE CBOMCTBA COJIEH: CPEIHUX, KHMCIBIX, OCHOBHBIX; KOMIIJIEKCHBIX
(Ha mpuMepe COeMHEHUM aTIOMUHUS U LIUHKA)

11. B3anMocCBs13b HEOPraHUYECKHUX BELIECTB.

12. Teopus cTpoeHMs] OpraHUYECKUX COEIMHEHUN: TOMOJIOTHA U H30MepHs (CTpPyKTypHas u
IpOCTpaHCTBEHHas). B3anMHOe BIMsHME aTOMOB B MOJIEKyJaX. THUIMBI CBsi3el B MoOJeKyjax
OpraHMYECKHX  BemiecTB. [ wOpuam3amus aTOMHBIX opOwTaneii  yriepoma. Paamkai.
@OyHKIMOHAIbHAS rpynna

13. XapakTepHble XMMHUYECKHE CBOMCTBA YIJI€BOJOPOAOB: AJIKAHOB, LMKJIOAIKAHOB, AJIKEHOB,
JIMEHOB, AJIKHHOB, apOMaTHYECKUX YTIIEBOIOPOIOB (O€H30IIa U TOIyOI1a)

14. XapaxkTepHble XHUMHYECKHE CBOWCTBAa MPEICIIbHBIX OJHOATOMHBIX M MHOIOaTOMHBIX
CIIUPTOB, PpeHoa.

15. XapakTepHble XHUMHMYECKHE CBOMCTBAa aJIbJIETUAOB, MpEAEIbHBIX KapOOHOBBIX KHCIIOT,



CIIOKHBIX 3(upoB. buojormuecku  BaKHbIE BeIIECTBa: KUPBI, OenKu, yriaeBoJbl
(MOHOCaxapH/ibl, 1UCaXapu/ibl, OIUCAXAPHIBI).

16. OcHoBHBIE CITIOCOOBI TOIMYYCHHS YTIEBOAOPOAOB (B labopaTopuu). OCHOBHBIE CIIOCOOBI
MOJIYYEHHUST KUCIOPOJICOIEPKAIIUX COSTMHEHUH (B 1abopaTopun)

17. B3auMocCBs3b YIJIEBOJOPOIOB M KHCIOPOAOCOIEPKALUINX OPraHUUECKUX COSAMHEHUM

18. Kiaccupukanuss XMMHUUECKUX peaKMid B HEOPraHWYECKOW M OPraHUYECKON XMMUHU.

19. CxkopocTh peakiiuy, €€ 3aBUCUMOCTb OT Pa3IN4HbIX (DaKTOPOB.

20. OOpatumble U HeoOpaTHMble XUMHUYECKUE peakluu. XUMHUYeckoe paBHOoBecue. CMelleHue
paBHOBECHS MO/ IEHCTBUEM PA3IUYHBIX (PAKTOPOB.

21. DnekTpoauTUYecKas AUCCOLUALMS SJIEKTPOJIUTOB B BOJHBIX pacTBopax. CUIbHBIE U Cl1a0ble
AJIEKTPOJINTHL. Peakuiuyn noHHOro ooOMeHa.

22. IlpaBuna pabGotbl B naGopatopuu. JlabopatopHas mocyaa u  oOopynosanue. IlpaBuia
0€30MacHOCTH IMpU paboTe C €IKWMHU, TOPIOUYMMH U TOKCHUYHBIMU BELIECTBAMM, CPEJICTBAMU
ObITOBOM XumuM. HayuyHble MeTOAbl HMCCIEOBaHHMS XMMMYECKMX BEIIECTB U IPEBpAILCHHH.
MeTtoibl pa3aeneHus cMecell 1 OUUCTKU BellecTB. KauecTBeHHbIE peakliid Ha HEOpraHUYEeCKue
BEIIIECTBA U MOHBL. M 1eHTUHKAIMSI OpraHUYECKUX COeIUHEHHH.

23. IloHsATHE O METAILTYPTUU: OOLIHE CIIOCOOBI moydeHust MetaiuioB. OOIMe HaydyHbIe TPUHIIN
bl XUMHUYECKOT0 MPOM3BOJICTBA (HAa MpUMEpEe NMPOMBILIUIEHHOIO MOJIy4YeHUs] aMMHaKa, CepHOU
KHCJIOTBI, METaHOJIa). XMMUYECKOE 3arpsi3HEHUE OKPYKaIOILEH CPe/Ibl U €ro MOCIEICTBUS.
[TpupoaHble UCTOYHUKHU YTIEBOJOPOOB, UX NepepadoTka. BEICOKOMOIEKYISIpHBIE COSIUHEHMS.
Peakunn nonumepusanuu u noaukoHaeHcauny. [lonmumepsl. ITnactmaccsl, BOJOKHA, KaydyKH.
24. BebluncieHue Macchl PaCTBOPEHHOI'O BEIECTBA, COJIEPIKAILErocsi B ONpEesIeHHONH Macce

pacTtBOpa € W3BECTHOM MacCOBOM HOHeﬁ; BBIUMCIIEHHE MACCOBOM JI0JIM BEIIECTBA B pacTBOpC.

25. PacueThl 00BEMHBIX OTHOIICHHWH ra30B MPH XUMHUYECKHUX peakuusX. TeraoBod 3ddekt
XUMHYECKOH peakiuu. TepMoxumuueckue ypaBHeHHs. Pacdersl TermioBoro sddexra
peakiuu.

26. PacueTsl Macchl BelecTBa WM 00beMa T'a30B 110 M3BECTHOMY KOJHMUYECTBY BEIIECTBA, Macce

Ui O6T)€My OAHOI'0 U3 YYACTBYIOIIHX B PCAKIINH BCIUICCTB.

27. Knaccuduxamus HeopraHuueckux  BemecTB. Kimaccudukanums W HOMEHKIATypa
OpPraHUYECKUX COECTUHEHMI.

28. DIeKTpoOoTpULATENbHOCTh. CTENEeHb OKUCIECHUS U BAJICHTHOCTh XUMUYECKUX 3JIEMEHTOB.
Peakuuu okuciauTenbHO-BOCCTaHOBUTENbHBIE. KOppO3Ust METaIOB U cr1OCOOBI 3aIllUThI OT HEE.
29. DneKTpoNu3 pacIiaBoB U PacTBOPOB (COJIeH, 1ienouei, KUCiIoT).

30. I'unponus coneit. Cpena BOJHBIX PaCTBOPOB: KUCHasi, HEUTpalbHAS, HIEIOYHAS.

31. XapakTepHble XMMHUYECKHE CBOWCTBA HEOPraHUYECKHUX BEUIECTB: — MPOCTHIX BEIIECTB —
METAJIJIOB: LIEI0YHbIX, IIEIOUHO3EMENbHBIX, ATIOMUHUS, IEPEXOAHBIX METAIIIOB (MEH,

[IUHKa, XpOMa, JKeJe3a); — MPOCThIX BEUIECTB — HEMETANIOB: BOJIOPOA, TalOreHOB, KUCIOPOa,
cephl, a3ora, pocdopa, yriaepoaa, KpEMHUS; — OKCHUIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIIOTHBIX;

— OCHOBaHUHU U aM(OTEPHBIX THAPOKCUIOB; — KUCIIOT; — COJIEH: CPEeIHUX, KUCIBIX, OCHOBHBIX;
KOMILJIEKCHBIX (Ha MMpUMEpE COCTMHEHHM aTFOMUHUS U ITUHKA).

32. KauecTBeHHbIE peaKUMU Ha HEOPTaHMYECKHE BelleCTBa U MOHBL. KauecTBEHHbIE peakuu
OPTraHUYECKUX COCTUHEHUN.

33. XapakTepHble XUMHYECKUE CBOWCTBA YIJIEBOJIOPOJIOB: aJIKAHOB, ILHMKJIOAJIKAHOB, AJIKEHOB,
JTUEHOB, AJIKKHOB, aDOMAaTUYECKUX YIIIEBOJOPOAOB (OeH30ma U Tonyona). MoHHBIH (mpaBuio
B.B. MapkoBHUKOBA) U paJIMKaIbHBI MEXaHM3MbI PEAKIMH B OPraHUYECKON XUMHUH.

34. XapakTepHble XMMHUYECKHE CBOMCTBA NPEAEIbHBIX OJAHOATOMHBIX W MHOIOaTOMHBIX
CHUPTOB, (peHona, albIEruIOB, MPEACIbHBIX KapOOHOBBIX KHCIOT, CIOXKHBIX 3(PHUPOB.

35. XapakTepHble XMMHUYECKHE CBOWCTBA Aa30TCOJAEPXKAILIMUX OPraHMYECKUX COCAUHEHUM:
aMUHOB W AaMHUHOKUCIOT.  buoOnormyecku  BaXKHbl€ BEIIECTBA:  JKUPBL,  YIJIEBOJbI
(MOHOCaxapu/ipl, AMCaxapu/ibl, HOJUCAXapHUIbl), OEIKH.

36. Peakuuu OKHCIUTENIBHO- BOCCTaHOBUTENbHBIE. KOppo3us MeTaioB U crocoObl 3allUThl OT

HEC.



37. Peakuuu, NOATBEp:KIAIOIINE B3aUMOCBSA3b HEOPIaHUYECKUX COEITMHEHUH.

38. Peakuuy, moTBEPKAAOLINE B3aUMOCBSI3b OPraHUUECKUX COSAMHEHUI.

39. Pacuernl macchl (0ObeMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB pEaKLUH, €CIH OJHO U3
BEIIECTB JIJAHO B M30BITKE (MMEET MPUMECH ), €CITH OJTHO U3 BEILIECTB JIaHO B BUJIE PACTBOpA C
OIpeIelIeHHONW MaccoBOM J0J1el paCTBOPEHHOTO BellecTBa. PacueTsl MaccoBOi MM 00beMHON
JIOJIM BBIXO/a TPOJYKTa PEAKIHMH OT TEOPETHUECKH BO3MOXHOro. PacueTsl MaccoBoi osiu
(Macchl) XUMHUECKOTO COEIMHEHUS B CMECH.

40. HaxoxneHne MOJEKYISIpHOW (OpPMYIIbI BELIECTBA.



KAJIEH/IAPHO-TEMATHYECKOE IVTAHHPOBAHHE. XHMHUA 11 K/TACC (34u4)
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Beenenune. Crpyxrypa u popmar KUM EI'D mo xumun.  [IemoBepcun
EI'D 2014, 2015r. Konudukarop. Cnerudukarivs.

06.09

[MpaBuna 3anonuenus 6nankoB EI'D mo xumun. [IpaBuna nmoBeneHus Ha
sKk3aMeHe. VHTepHeT — pecypchl It moAroToBKH K EI'D o xummum.

13.09

1. CrpoeHHE »SJIEKTPOHHBIX O0OJIOUEK aTOMOB 3JICMEHTOB IEPBBIX
YeThIpEX IMEPHOMOB: S- P- U d-3JIeMEHTHI. DIIEKTPOHHAST KOH(QUTypalus
atoma. OCHOBHOE ¥ BO30YXXIEHHOE COCTOSTHUE aTOMOB.

20.09

2. 3aKOHOMEPHOCTH H3MEHEHUs] XUMHYECKHUX CBOICTB 3JIEMEHTOB U UX
COEJMHEHHUH 10 NePHOAaM U TPYIIaM.

27.09

2. O6mas xapakrepuctuka metamioB IA-IIIA rpynm B cBs3u ¢ ux
nosioxkeHueM B Ilepuognyeckoil cucreme xumudeckux saeMeHToB .M.
MemnneneeBa 1 0COOCHHOCTSIMA CTPOCHHUSI HX aTOMOB. XapaKTEPHCTHKA
NEePEXONHBIX 3JIEMEHTOB — MEAW, LIMHKA, XpoMa, Keje3a — M0 HX
nosioxkeHuto B Ilepuoanueckoil cucreMe XUMUYECKUX 3ieMeHToB J[.U.
MeHzeneeBa 1 0COOCHHOCTSIM CTPOCHUS UX aTOMOB.

04.10

2. XapakTepuCTHKa MEepPEXOAHBIX AJIEMEHTOB — MEIH, LIMHKA, XpOoMa,
xKele3za — M0 UX HonokeHuio B [lepronuueckoil cucteMe XMMUYECKUX
sanemenToB /.M. MeHneneeBa U OCOOCHHOCTSIM CTPOCHHS WX aTOMOB.
Oobmas xapakrepuctuka HemetaiuioB [VA—VIIA rpynm B cBsi3u ¢ UX
nosioxkeHueM B Ilepuogunyeckoil cucreme xumudeckux saeMeHToB .M.
MemnzeneeBa 1 0COOCHHOCTSIMH CTPOCHUS HX aTOMOB.

11.10

3. KoBaneHTHass XMMHYECKasl CBsI3b, €€ PA3HOBHIHOCTH M MEXaHU3MbI
oOpa3oBaHus. XapaKTEPUCTUKUA KOBAJIECHTHOH CBs3M (TOJSPHOCTD U
sHeprusi cBs3u). MoHHas cBsa3p. Merammdeckas cBsi3b. BomopoaHas
CBSI3b.

18.10

4. DnexTtpooTpuuaTenbHOCTh. CTENeHb OKUCICHHS M BaJCHTHOCTD
XUMHUYECKUX IEMEHTOB.

25.10

5. BemectBa MONEKYJISIpPHOTO M HEMOJIEKYJSIPHOIO CTpoeHus. Tun
KPUCTAIMYECKOH pELIETKH. 3aBUCHMOCTh CBOWCTB BEILECTB OT HX
COCTaBa U CTPOECHHUSI.

08.11

10

6. Knaccudukanus HeOpraHM4YecKMX  BemlecTB.  HoMeHkiarypa
HEOPraHWYECKUX BEIICCTB (TPUBHAIIbHAS M MEXIYHAPOIHAs).
Knaccuduxkarst OPraHMYECKUX  BEILIECTR. Homenknatypa
OpPraHMYECKUX BEIICCTB (TPUBHAJIbHAS M MEKyHAPOIHAs )

15.11

11

6. Kiaccudukanus OpraHUYECKUX BEILIECTB. Homenknarypa
OpPraHMYECKUX BELIECTB (TPUBUAIBHAS U MEXKIYHapoJHas)

22.11

12

7. XapakTepHble XMMHYECKHE CBOWCTBAa MPOCTHIX BEIIECTB-METAIIOB:
HICJIOYHBIX, MIEJIOYHO3CMCEIILHBIX, aJIIOMHWHHA, NEPCXOJHBIX METAJIJIOB:
MeaM, LUHKA, XpoMa, >Kele3a. XapaKTepHble XHMHYECKHE CBOICTBa
IPOCTHIX BEIIECTB-HEMETAIJIOB: BOJOPOJA, TAJOTCHOB, KHUCIOPOJa,
Cephl,

asota, hocdopa, yrieposia, KpeMHUsI.

29.11

13

8. XapakTepHble XHMHYECKHE CBOWCTBA OKCHIOB: OCHOBHBIX,
aM(pOTEePHBIX, KUCIOTHBIX.

06.12

14

9. XapakTepHble XUMHYECKHE CBOICTBA OCHOBaHMHA W aM(OTEPHBIX
TUAPOKCHIIOB. XapaKTEPHbIE XUMUYECKUE CBOMCTBA KHUCIIOT.

13.12

15

10. XapakTepHble XUMHUYECKHE CBOMCTBA COJICH: CPEAHHX, KHCIBIX,
OCHOBHBIX; KOMIUIEKCHBIX (HAa TIpUMEpe COeNWHEHWH aTiOMUHUS H
IIUHKA)

20.12




16

11. B3auMoCBsI3b HEOPraHUYECKHUX BEILECTB.

27.12

17

12. Teopust cTpoeHHsI OpPraHUYECKUX COCOUHEHUH: T[OMOJIOTHS U
u3oMepus (CTPYKTypHasi M IPOCTpPAaHCTBEHHas). BsanmHoe BiusHUE
aTOMOB B MOJIEKyJaX. THIBI CBsI3€il B MOJEKy/laX OpPraHHYECKUX
BemiecTB. [ mOpumm3amusi aToOMHBIX opOwTaineil yriepona. Panmwmkan.
QDyHKIMOHAIBHAS IpyIna

17.01.

18

13. XapakTepHble XWMHYECKHE CBOWMCTBA YIJIEBOJOPOJOB: AJKaHOB,
[UKJIOAJIKAaHOB, aJIKEHOB, JTUEHOB, AIKUHOB, apOMaTHYECKUX
YTIEBOIOPOIOB (OCH30J1a M TOJTYO0JIa)

24.01

19

14. XapakTepHble XMMHUYECKHE CBOWCTBA MPEACIIbHBIX OJHOATOMHBIX
Y MHOTOAQTOMHBIX CIIUPTOB, (heHOJIa.

15. XapakrepHble XHUMHYECKHE CBOMCTBA allbAETHIOB, IMPEACIbHBIX
KapOOHOBBIX KHCJIOT, CJIOKHBIX 3(upoB. buojorndecknm  BakHbIC
BEIIECTBA: JKUPBL, OCJKH, YIJIEBOABl (MOHOCAXapHUIbl, IUCAXapUAbI,
TIOJTUCaXapH/IBI).

31.01

20

16. OcHOBHBIE CIIOCOOBI TONYYEHUS YTICBOJOPOIOB (B Ta00OPaTOpHN).
OCHOBHBIE CIOCOOBI TIONYYEHHS KHUCIOPOJCOACPIKAIINX COCAMHEHHUN
(B MabopaTopun)

07.02

21

17. B3auMOCBS3b  YIJIEBOAOPONOB U KHUCIOPOAOCOAEPHKAIIMX
OpPraHUYECKUX COCIUHEHUI

14.02

22

18. Krnaccupukanus XUMHYECKUX PEaKIii B HEOPTraHUYECKOH W
OPraHUYEeCKON XUMHUHU

30. I'mnponus coneit. Cpena BOIHBIX PaCTBOPOB: KHCIas, HEHTpanbHAas,
I1eJI0YHas

21.02

23

19. CkopocTh peakiuu, ee 3aBUCUMOCTb OT Pa3IHYHbIX (aKTOPOB.

20. ObpaTumble 1 HEOOpaTHMBIE XUMHYECKHE PEAKIMHA. XUMHIECKOe
paBHOBecue. CMelIeHHE paBHOBECUs IO JEHCTBUEM Pa3TUYHBIX
(hakTOpOB.

28.02

24

21. DAeKTpoJHMTHYECKAs JUCCOLMAIMS DJICKTPOJIUTOB B  BOJHBIX
pactBopax. CuibHbIE W clla0ble 3JCKTPOJIMTHL. Peakium HOHHOTO
oOMeHa.

29. DIIeKTpOoNIN3 pacIIaBOB M paCTBOPOB (COJICH, IIeToueii, KHCIIOT).

07.03

25

22. IlpaBuna pabotel B jnaboparopuu. JlabGoparopHas mocyma wu
obopynoBanme. IIpaBmma Oe3zomacHOCTH Tpu paboTe C EIKUMH,
TOPIOYMMH M TOKCHYHBIMH BELIECTBAMH, CPEICTBAMHU OBITOBOW XHMUHU.
Hay4nble  mMeToApl  HMCCIENOBAaHMS ~ XMMHUYECKUX  BELIECTB U
npeBpalieHuid. MeToasl pa3iefeHusT CMece M OYMCTKH BELIECTB.
KauecTBeHHEBIE p€aknuM Ha HEOPraHM4YCCKHUE BCHICCTBA W HOHBIL
WnenTudukanus opraHn4eckux COeIMHEHHMH.

32. KauecTBeHHBIE peakIMM HA HEOPraHMYECKHUE BEIECTBA M HOHBI.
KauecTBeHHbBIE peakllui OPraHMYECKUX COETMHEHU.

14.03

26

23. TloHATHE O MeTaTypruu: oOmIIFe CIIOCOOBI MOMYYEHHs] METaJUIOB.
OOue Hay4YHbIe MPUHIMITBI XUMUYECKOTO MPOU3BOJICTBA (Ha MpUMepe
NPOMBIIUIEHHOTO TOJyYeHHUsI aMMHUAaKa, CEPHOH KHCIIOTBHI, METAHOJIA).
XUMHUYECKOE 3arpsI3HEHUE OKPY>KAIOIIEH Cpesibl U €ro IOCIEACTBUSL.
[MpuposHble  WCTOYHHMKHA  YIJIEBOAOPONOB,  HMX  TepepaboTka.
BricokOoMoONIEKyIIsIpHBIE  CO€AMHEHUA. Peakuuu noauMepusaluud U
noaukoHaeHcauuu. [omumepsl. [TnacTmMaccsl, BOJIOKHA, KAydyKH.

21.03

27

24. BrluucineHue MacCchl PaCTBOPEHHOI'O BEILIECTBA, COJAEPKAILErocsl B
ONpENETICHHOW Macce pacTBOpa € M3BECTHOM MacCOBOM  JOJIEH;
BBIYHMCIICHHE MAacCOBOM JI0JIM BEIIECTBA B PACTBOPE.

04.04




28

25. Pacdersl 0OOBEMHBIX OTHOIIEHHA Ta30B TPU  XHUMHYECKUX
peakuusx. TennoBoit 3pPeKT  XUMHUYECKOH peaxium.
TepMoxuMuueckne  ypaBHeHHsA. Pacuerhl  TeruioBoro  addekxra
PEaKIH.

11.04

29

26. PacueTbl Macchl BelIeCTBa WM 0OOBEMa Ta3oB IO HM3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM 00bEMY OJHOTO U3 y4aCTBYIOIIUX B
PEaKINH BELIECTB.

18.04

30

27. Knaccudukanmss HeopraHudecknx BelecTB. Kimaccudukamus wu
HOMEHKJIATYypa OPraHMYeCKHX COCITUHEHUI.

25.04

31

28. DnekTpooTpHuIaTebHOCTh. CTEneHb OKHUCICHHMS U BaJCHTHOCTH
XUMHYECKUX IIEMEHTOB.
Peakiun OKMCIUTENBHO-BOCCTAHOBUTEIbHBIE. KOppo3us MeTaluioB H
CIIOCOOBI 3aIIUTHI OT HEe.
36. Peakuuu OKUCIUTENBHO- BOCCTAHOBUTENbHBIE. KOoppo3ust MeTamioB

U CII0COOBI 3aIUTHI OT HEE.

02.05

32

31. XapakTepHble XMMHYECKHE CBONCTBA HEOPTaHUYECKUX BEIIECTB: —
NOPOCTBIX BEIIECTB — METAUIOB: IIEJIOYHBIX, IIEJIOYHO3EMENbHBIX,
ATIOMHUHHUS, IEPEXOIHBIX METAIJIOB (MEH,

LIMHKA, XpOMa, JKeJie3a); — MPOCThIX BEIIECTB — HEMETAIUIOB: BOJOPO/a,
rajJloreHoB, KHUCJIOpoJa, cephl, a3ora, ¢ochopa, yriepoaa, KpeMHHS; —
OKCHJIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX;

— OCHOBaHUM M aMQOTEpHBIX THAPOKCHIOB;, — KHUCIOT, — COJICH:
CPEIHUX, KUCJIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha NMPUMEPE COCAMHEHHUN
ATIOMHMHHUSA U [IUHKA).

08.05

33

33. XapakTepHble XUMUYECKHE CBOWCTBA YIJIEBOAOPOOB: AJIKaHOB,
IUKIOAJIKAaHOB,  aJKEHOB,  JIUEHOB,  AaJKWHOB, apOMaTHYECKUX
yraeBomoponoB (OeHzonma u  Tomyona). Uowmsri (mpaBmio B.B.
MapKkoBHMKOBAa) W  paJAWKAIbHBIA MEXaHU3MBbI peakumii B
OpraHUYEeCKON XUMUU.

34. XapakTepHble XMMHUYECKUE CBOMCTBA MPEACIbHBIX OJHOATOMHBIX
M MHOTOAaTOMHBIX CIUPTOB, (EHONA, aJbAETUIOB, MpPEICIbHBIX
KapOOHOBBIX KHCIIOT, CIIOKHBIX 3(DHPOB.

35. XapakTepHble XUMHUYECKHE CBOICTBa a30TcoAepKaIInX
OpPraHUuYCCKUX COCZ[HHGHHﬁl aMHMHOB U aMHMHOKHCIIOT. buoornuecku
BaXXHBIC BCHICCTBA: JXHUPBI, YIJICBOJbI (MOHOC&X&pI/II[I)I, Aaucaxapuibl,
noJrcaxapubl), OENKH.

16.05

34

37. Peakuuu, n0oATBEpKIAOIIME B3aMMOCBS3b HEOPraHUYECKHUX
COCTMHEHHIA.
38. Peakuumu, NOATBEpXKIAIOIIKME  B3aUMOCBSI3b  OPraHHMYECKHUX
COCTMHEHHIA.

23.05

35

40. Haxoxzaenne MOJEKyISpHON (HOpMyITHI BEIIECTBA.

30.05
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Jluteparypa
COOpHHK HOpMATHBHBIX JOKYMEHTOB. Xumus. M: JIpoda, 2014r.
Enunblii rocygapcTBEHHBIN 3k3aMeH. Xumusa. Metoauka noarorosku. M: IlIpocsemenue,
«OKCMO», 2024, 2025rT.
3. EI'D — 2024. Xumusa. Tematnueckue tpenupoBounsie 3ananus/ M.A. CokomoBa — M.:

ACT: Actpensb, 2014. — 286¢.

4. EI'D 2025. Xumus. OenepanbHblii HHCTUTYT NEIarorn4ecKuX u3MepeHuii / ABT.-COCT.
A.A Kagepuna, /[.1O. JlIo6potun, M.I'. CHactuna - M. u3znatensctBo HarmonanbsHoe
obpasoBanue, 2025t

5. EI'D2024. Xumus. OenepanbHblii HHCTUTYT MEJAarOrHuecKux u3MepeHuit / ABT.-COCT.
A.A Kagepuna, /[.1O. Io6potun, M.I'. CHactuna - M. u3znatenscTBo HarmonanbsHoe
obpasoBanue, 2024r

6. EI'D2025. Xumus. @enepaiabHblii HHCTUTYT MEAArOTHUECKUX U3MEPEHUH / ABT.-COCT.
A.A Kagepuna, /[.1O. Jo6potun, M.I'. Cractuna - M. uznatensctBo ACT Actpens ,
2015r

7. EI'D 2025 Xuwmus. Tunossie TecToBble 3ananus. Measenes F0.H. M, JIpoda. 2025r.
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HNHTepHET — pecypchl

http://fipi.ru  — DenepanbHblii WHCTUTYT MEJArOTHUYECKUX HM3MEPEHUH - JOKYMEHTHI,
Koau(UKATOPHI, Crienn(UKAITIHI JEMOBEPCHH.

http://ege.edu.ru — mnopran Egunoro T'ocymapcTBeHHOro OK3aMeHa, JAOKYMEHTHI,
JICMOHCTPAIIMOHHBIC TECTHI, BOIIPOCHI H OTBETHI, (POPYMEI.

http://it-n.ru/communities.aspx?cat_ no=131642&tmpl=com — cTpaHulla TBOPYECKOU TPYIMIIbI
"l[TogroroBka k EI'D nmo xumuun" noprana «CeTh TBOPUYECKUX yUUTETICH.

http://www.edu.ru/moodle/

http://55study.ru/misc/himiya 2012.html

http://ege.yandex.ru/chemistry

http://www.moeobrazovanie.ru/online test/himiya/

http://www.youtube.com/watch?v=gx8sekAulzs
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