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IIporpamma ¢axkyabratuBHOro kypca «Iloaroroska k EI'J no
xumum» 11 kiaace

IlosicHuTeILHAS 3aMUCKA

AKTYaJIbHOCTb NPOTPaMMBbI

Beenenne Epunoro I'ocymapctBeHHOTO Ok3aMeHa TpeOyeT OT ydYalluxcs MPOYHOTO
YCBOGHHUS IIEJIOT0 KOMIUJIEKCA CHEIUANbHBIX W TMPEIMETHBIX 3HAHWM, YMEHHH, HaBBIKOB,
Coco0OB JIEATENBHOCTH, MOHMMAHHUS TOTO, YTO TaKO€ TECTOBBIE (POPMBI KOHTPOJS (BUIBI
TECTOBBIX 3aJaHUH).

AKTyallbHOCTh JAHHOM IPOTrpaMMbl COCTOUT B TOM, YTO OHA JJA€T BO3MOXKHOCTb yYaIlIUMCSI
MOBTOPUTh OCHOBHBIE XMMHMUYECKUE MOHATHUS, 0000IINUTh 3HaHUS 1O OO0IIel, HEOpraHMYeCKoN U
opranuueckoi xumuu. lleneHampaBieHHOE 3HAKOMCTBO YYalIUXCS C NPUHATHIMH CETOJHS
TECTOBBIMU (pOpMaMKU HTOTOBOTO KOHTposs, co cTpykrypoir KHUM, mno3BomuT ydamumcs
YCIIELIHO CHPaBUTHLCS C UTOTOBOM arrectanueil B popmare EI'D.

e nporpammbl

e [lo3HAaKOMHUTH Yy4YalIMXCS C OPraHU3alMOHHBIMU M COJAEpKAaTEeIbHBIMU acleKTaMu
nposeneHuss EI'D, ¢ TpeOoBaHUSMU, MPEIbSABISEMBIMU K Y4YaIlIMMCS, C THUIOJOTHEH
TECTOBBIX 3aJaHUN.

e (Coznmarh yciaoBUs ISl IOBTOPEHHS U 000OIIEHHS 3HAHUH 10 OO0IIeH, HEOPraHUYECKOH 1
OpraHMYecKOM XUMHH, (QOPMHUPOBAHUS YMEHMM, HEOOXOAMMBIX JJs BBITIOJHEHUS
TECTOBBIX 33JaHUM, KAK PENpOAYyKTUBHOIO, TaK U IPOJYKTUBHOIO, TBOPYECKOIO
XapakTepa.

[Iporpamma paccuntana Ha 34 4YacoB M OpHUEHTHpOBaHAa Ha oOydJaromuxcs 11 kiacca,
npeanonararomux caaBath EI'D mo xumun. 3aHATHS TPOBOIATCS B TEUYCHHE BCEro Y4eOHOTO
roaa o 1 gacy B Henemnto (34 4acoB).

Hacrosmuii kypc npeaHa3HadeH Juisl HOATOTOBKU BBIITYCKHUKOB IIKOJI K YCIIEITHOM cAaue
Enunoro I'ocyiapcTBEHHOIO 3K3aMeHa 10 XUMHUH

B nporpamme npenycMOTpeHO MOBTOpPEHHE M 0000IIeHHe OCHOB O0Ieii, HeOpraHMYeCKO! 1
OpraHMYeCKON XMMHUU MO OCHOBHBIM COJIep)KaTelbHbIM Onokam. Hapsay c Teopermyeckumu
MOHATHAMH, KOTOPbIE MOKHO YIIIyOUTh, 0000IIUTE U CUCTEMATHU3UPOBATh B MPOIIECCE U3YUCHUS
AIIEKTUBHOTO Kypca, oOydaromuecss 3HaKoMsTcs co cTpykTypoil EI'D, ocobeHHOCThIO 3aaHuit
yactell 6a30BOTr0, MOBBIIIEHHOTO U BHICOKOTO YPOBHSI.

Conepxxanue nmporpamMmsl

Beenenue. Crpykrypa u ¢dopmar KM EI'D 2024 r no xumuu. Ha3nauenue paGoOTHI.
CrpykTypa SK3aMeHallMOHHOM paboThl. THIbI 3a7aHMIA:

- ¢ BBIOOPOM OTBETa

- C KpaTKUM OTBETOM

- C pa3BEPHYTBHIM OTBETOM

Pacnpenenenue 3agaHuil 5K3aMEHALMOHHOM palbOThl MO YPOBHIO CJIOXKHOCTH, IO OCHOBHBIM
coJepkarelbHbIM  OJlOKaM, 1O BHJaM  MpoBepsieMoil  nestenbHOcTH.  OleHuBaHME
9K3aMEHAIlMOHHON pabOThl: MEPBUYHBIA Oayl, cepTH(PHUKAIMOHHBIN Oaii, aTTecTallMOHHBIN
6amn. lemosepcun EI'D 2024 r. Koaudukarop. Cneundukanus. IpaBuna 3anonHenus 01aHKOB
EI'D nmo xumuu. IlpaBuna noseaeHus Ha sk3aMeHe. MHTepHET — pecypchl sl MOATOTOBKH K
EI'D no xumum.

1. CtpoeHue 3IEeKTPOHHBIX 000JI0UYEK aTOMOB 3JIEMEHTOB MEPBBIX YEThIPEX MEPHOJOB: S- p-



u d-anmemMeHThl. DNeKTpoHHas KoHdurypauus atroma. OCHOBHOE U BO30YXJIEHHOE COCTOSIHHE
aTOMOB.

2. 3aKOHOMEPHOCTH M3MEHEHMSI XUMHUUYECKUX CBOMCTB 3JIEMEHTOB U MX COEAMHEHUU IO
nepuoaam u rpynnaM. O6mas xapakrepuctika MetaiioB IA-IIIA rpynn B cBsI3H ¢ X MOJI0XKe-
uHueM B [lepuoandeckoii cucreMe xumuiecknx nemeHToB .M. MeHaeneeBa u 0COOCHHOCTIMU
CTPOEHUS UX aTOMOB. XapaKTePUCTHKA MEPEXOHBIX AIEMEHTOB — MEJH, LINHKA, XpOoMa, kKeJle-
3a — M0 UX MOJI0KEHUIO B [lepuoanueckoii cucreme xumuueckux 3emenToB .M. Menaeneesa u
0co0eHHOCTSIM cTpoeHHs ux aroMoB. OOmas xapakrepuctuka HemeramwioB [VA-VIIA rpynn B
CBA3U C UX N0J0KeHueM B [lepuoanueckoil cucteme xuMudeckux 3neMenToB .M. Menneneena
1 0COOEHHOCTSIMH CTPOCHHUS X aTOMOB.

3. KoBaneHTHast Xumuieckast CBsi3b, €€ pa3HOBUHOCTU U MEXaHU3MbI 00pa30BaHUsl. XapaKTepuc
THUKHU KOBAJIEHTHOW CBS3U (MOJSIPHOCTH U 3HEpTHUs cBsi3n). MloHHas cBs3b. Mertaminyeckas CBA3b.
BonopoaHas cBs3b.

4. OnexTpooTpuareabHOCTh. CTeNneHb OKUCIIEHUS U BAJIEGHTHOCTh XMMHUYECKUX 3JIEMEHTOB.

5. BemecTBa MOJEKYJASIPHOTO U HEMOJIEKYISPHOTO CTPOEHUs. THUIT KpUCTANIMYECKON PElIeTKH.
3aBUCUMOCTb CBOICTB BEILIECTB OT UX COCTaBa MU CTPOCHUSL.

6. Knaccudukanus HeopraHnyeckux BemiecTB. HoMmeHKIaTypa HEOPraHMYECKUX BEIIECTB
(TpuBHManbHas | MexayHapojaHas). Knaccudukanus opraHumdeckux BemiecTB. HomeHkiiatypa
OpraHMYECKUX BEIeCTB (TpUBHAIbHAS U MEXIyHapO IHas)

7. XapakTepHbIe XMMUYECKHAE CBOMCTBA MTPOCTHIX BEIIECTB-METAILIOB: MIEJIOYHBIX, IIEJIOYHO3EME
JIBHBIX, AJIFOMHUHUS; [IEPEXOIHBIX METAIJIOB: MEJHU, IIMHKA, XPOMa, KeJie3a. XapaKTepHble XUMHU
YeCcKHe CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIJIOB: BOJIOPO/Ia, TaJIOTEHOB, KMCIIOPO/1a, CEPHI,
azota, hocdopa, yriaeposia, KpeMHHUS.

8. XapakTepHble XUMHUYECKHE CBOMCTBA OKCHUJIOB: OCHOBHBIX, aM(DOTEPHBIX, KHUCITOTHBIX.

9. XapakTepHble XUMHYECKHE CBOWCTBA OCHOBAHUM W aM(POTEPHBIX THAPOKCHIOB. XapaKTEpHbBIC
XUMUYECKHE CBOMCTBA KUCTIOT.

10. XapakrepHble XMMHUUYECKUE CBOMCTBA COJICH: CPEIHUX, KUCIBIX, OCHOBHBIX; KOMIUIEKCHBIX
(Ha IpUIMepe COeAMHEHUH ATFOMUHUS U ITUHKA)

11. B3auMocCBsI3b HEOPraHMYECKUX BEIIECTB.

12. Teopus cTpoeHUs: OpraHUYECKUX COCAMHEHUN: TOMOJIOTHSI U M30MepHs (CTPYKTypHas u
MIPOCTpPaHCTBEHHAsA). B3anmHOe BIUsSHUE aTOMOB B MOJieKyhaax. THMbl CBs3eil B MoJieKylax
opranvueckux  BemecTB. [uOpuauszanuss  aroMHbBIX opOuTaneit  yriuepojma. Paaukai.
OyHKIMOHAIbHAS Tpynna

13. XapakrepHble XMMHUYECKHE CBOMCTBA YIJIEBOJAOPOJIOB: AJIKAHOB, IUKIOAJIKAHOB, AJIKEHOB,
JIMEHOB, AJIKMHOB, apOMaTHYECKUX YTJIEBOAOPOJIOB (O€H30J1a U TOIY0JIa)

14. XapakrepHble XUMHUYECKHE CBOICTBAa NPEIECIbHBIX OJHOATOMHBIX MU MHOTOATOMHBIX
CIUPTOB, (eHOJIA.

15. XapakrepHble XHMHUYECKHE CBOWCTBA AallbJECTUIOB, MPEACTbHBIX KapOOHOBBIX KHUCIOT,
CIOXHBIX 3(pupoB. buonornyecku BAKHBIE BEILECTBA: AKUPBIL, OenKu, YIJIEeBOJIBI
(MOHOCaxapu/Ipl, JUCaXapuIbl, MOJIUCAXAPHUIbI).

16. OcHoBHBIE cMOCOOBI TOJIYYEHUS YTIEBOAOPOJOB (B nabopatopuu). OCHOBHBIE CHOCOOBI
MOJTy4EeHHUsI KUCIOPOACOAEpIKAIINX COeTMHEHNH (B 1abopaTopun)

17. B3anMoCBs3b YIJIEBOJOPOAOB M KHCIOPOAOCOAEPKALIUX OPraHUUECKUX COEAUHEHNN

18. Knaccuukanus XMMHUYECKHX peakuil B HEOPraHMYECKOW M OPraHn4YeCKON XUMMH.

19. CxopocTh peakiuy, ee 3aBUCUMOCTb OT Pa3JInYHbIX (PaKTOPOB.

20. O6paTuMble 1 HEOOpaTHUMble XUMHUECKHE peakluu. XuMHueckoe paBHoBecue. CMmelieHue
paBHOBECHS MO ACUCTBUEM Pa3INYHbBIX (PAKTOPOB.

21. DnexTpoJMTHYECKas! AUCCOLMAIUS IEKTPOIUTOB B BOJHBIX pacTBOpax. CHiIbHBIE U clladble
ANIEKTPOJIUTHL. Peakiun HoHHOTro 0OMeHa.

22. IlpaBuna paboTsl B sabopatopuu. JlabopatopHas mocyaa u  oOopynosanue. [IpaBuia
0€30MacHOCTH TpU paboTe € €IKUMHU, TOPIOYMMH U TOKCHUYHBIMH BELIECTBAMH, CPEJICTBAMU
ObITOBOM XumHuM. HaydHble MeTOAbl HCCIEIOBaHMA XMMMYECKHX BEIIECTB W IpPEBpAILCHHH.



Mertopl pa3aeneHus cMeceil 1 OUUCTKU BellecTB. KauecTBEHHbIE peakuy Ha HEOpraHUYeCcKHe
BellecTBa U HOHBI. VIIeHTH(UKAIIS OpraHMYECKUX COSAMHEHUH.

23. TlonsiTne 0 MeTaLUTypruu: odmme cnocoObl MoydeHust MeTayuioB. O0Me HaydHbIe TPUHITH
IIbl XMMHYECKOT'0 MPOU3BOJCTBA (Ha MPUMEPE MPOMBILUIEHHOTO IOJIyYE€HUS aMMHaKa, CEpHOU
KHCJIOTBI, METaHOJa). XMMUYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH CPelibl U €ro MOCIEACTBUS.
[IpupoHBIE HCTOYHUKH YTIIEBOJIOPOJIOB, X NepepadoTKa. BEICOKOMOIEKYISIPHBIE COCTUHECHHUS.
Peaknuu nonumepusanuu u nojJukoHaeHcauny. [lomumepst. IlnacTmaccel, BOJIOKHA, KAy4yKH.
24. BebluncineHue mMacchl PaCTBOPEHHOTO BEIIECTBA, COACPIKALLErocs B ONPENCIIEHHON Macce

pacTBOpa C U3BECTHOM MAaCCOBOM J0JIEH; BBIYUCIEHUE MACCOBOM J10JIM BEILIECTBA B PACTBOPE.

25. Pacyerbl 00Ob€MHBIX OTHOIIECHHH Ta30B NPU XUMHUYECKUX peakiusx. TemnoBoil s¢dext
XUMHUYECKOM peakiuu. TepMoxuMuueckue ypaBHeHHUs. PacueTel TemnoBoro sddexra
peaKIu.

26. Pacdersl Macchl BeleCTBA WM 00beMa ra3oB 10 M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce

nim O6’BCMy OJHOT'0 U3 YHYaCTBYIOIIMX B pCaKIINU BCIICCTB.

27. Knaccudukanus HeopraHmueckux BemiectB. Kiaccupukanus U HOMEHKIaTypa
OPraHN4YeCKUX COCTMHECHUH.

28. DneKTpooTpHUIaTeIbHOCTh. CTETeHh OKUCIICHHUS W BAJICHTHOCTh XUMHUYECKUX DJIEMEHTOB.
Peakuuu okuciautensHO-BOCCTaHOBUTENbHBIE. KOppO3Hst METayIOB U CTIOCOOBI 3allIUTHI OT HEeE.
29. DNEeKTpoau3 pacIuIaBOB M pacTBOPOB (COJIEH, MET0UEH, KICIIOT).

30. I'mpponn3 coneit. Cpesla BOJHBIX paCTBOPOB: KUCas, HEUTpaibHAasl, IIEJI0OYHAS.

31. XapakTepHble XMMHYECKHE CBOMICTBA HEOPTraHWYECKHWX BEIIECTB: — IPOCTBIX BEIIECTB —
METaJJIOB: IIEJOYHBIX, EJIOYHO3EMEIbHBIX, ATIOMUHUS, IEPEXOTHBIX METAJUIOB (MEH,

LIMHKA, XpOMa, jKeJie3a); — MPOCThIX BEIIECTB — HEMETAIJIOB: BOJOPO/Ia, TaJOr€HoB, KUCIOPO/a,
cepsl, a30Ta, hocdopa, yriaepoaa, KpEMHHUS, — OKCUIOB: OCHOBHBIX, aM(OTEPHBIX, KHUCIOTHBIX;

— OCHOBAaHUN M aM(OTEPHBIX THAPOKCHUIOB; — KHUCJIOT; — COJIEH: CPeIHUX, KUCIIbIX, OCHOBHBIX;
KOMIIJIEKCHBIX (Ha MIPUMEPE COSAMHEHUM aTFOMUHUS U LINHKA).

32. KauecTBEHHbIE peakIlMi Ha HEOPraHMYECKHE BEIeCTBA W MOHBI. KauecTBeHHBIE peakiuu
OPraHUYeCKUX COCTUHECHUM.

33. XapakTepHble XUMUYECKHE CBOMCTBA YIJIEBOJOPOJIOB: aJKaHOB, LHKIOAIKAHOB, AJKEHOB,
JMEHOB, AJKHMHOB, apOMAaTUYECKUX YIJIEBOJOPOa0B (OeH3oma U Toiyosa). MoHHBIN (TpaBUIo
B.B. MapkoBHUKOBA) U palKaIbHbI MEXaHW3Mbl PEAKIIMA B OPTraHUYECKOW XUMUHU.

34. XapakTepHble XMMHUYECKHE CBOWCTBA TMpENEIbHBIX OJHOATOMHBIX M MHOTOATOMHBIX
CHUPTOB, (eHONa, aNbJErHJIOB, MPEACTbHBIX KapOOHOBBIX KUCIIOT, CIOKHBIX (DUPOB.

35. XapakTepHble XUMHUYECKHE CBOWCTBA a30TCOJAEPXKALIUX OPraHUYECKUX COETUHEHHIA:
aMUHOB U AaMHHOKHUCIOT.  buonoruuecku  BaKHbIe BEIIECTBA:  JKUPBL,  YIJIEBOJIBI
(MOHOCaxapu/ipl, JUcCaxapubl, MOJUCAXapPUIbI), OCIKU.

36. Peakuuu OKUCIHUTEIHHO- BOCCTAHOBUTENbHBIE. KOppo3us MeTamioB M cocoObl 3alIUThl OT
Hee.

37. Peakuuu, NOATBEPAKAAIOIINE B3AUMOCBSI3b HEOPTAHUYECKUX COCAMHEHUMN.

38. Peaknuu, NoATBEPAKAAOIINE B3AUMOCBSI3b OPraHUYECKUX COCTUHEHMUI.

39. Pacuersl Macchl (0ObeMa, KONUYECTBA BEIIECTBA) MPOAYKTOB PpEaKLUU, €CIH OTHO U3
BEIIECTB JaHO B U30BITKE (MMEET MPUMECH ), €CII OJTHO U3 BEIIECTB JaHO B BUJIE PACTBOPA C
oTIpeieIeHHOM MacCOBOM JOJIEH pacTBOPEHHOTO BelecTBa. PacueTsl MaccoBOM MM 0ObEMHO
JIOJIM BBIXOJA IMPOAYKTa PEAaKUUMU OT TEOPETUYECKH BO3MOXHOro. Pacuersl maccoBod 10U
(Macchl) XUMUYECKOTO COEIMHEHUS B CMECH.

40. HaxosxIeHue MOJNEKYISIpHON (opMysbl BEUIECTBA.



KAJIEH/TAPHO-TEMATHYECKOE IVIAHUPOBAHUE. XUMHA 11 K/IACC (34u)

Ne
3aAHATUA

Tema 3angaTus

Koa-Bo
4acoB

Jara
NPOBeJAeHUs

1

Beenenue. Ctpykrypa u popmar KM EI'D no xumuu.
Hemosepcuun  EI'D 2014, 2015r. Komudukarop.
Crnenuduxanus.

[IpaBuna 3anonnenus OnankoB EI'D mno xumwum.
[IpaBuia mnoBepeHus Ha »Hk3ameHe.  MHreprer —
pecypcebl aiig noarotoBku Kk EI'D mo xumum.

1. CrpoeHnue  dSIEKTPOHHBIX O0O0JOYEK  aTOMOB
SIIEMEHTOB TEPBBIX YETHIPpEX TIEpPHOAOB: S- p- U d-
AJIEMEHTHI.  DJEKTpPOHHAas KOH(Urypanus aroma.
OcHOBHOE | BO30YXXJIEHHOE COCTOSIHUE aTOMOB.

2. 3aKOHOMEPHOCTH HW3MEHEHUS XUMHUUYECKHX CBOMCTB
JJIEMEHTOB ¥ MIX COCTMHEHUM I10 MIEPUOJIaM M TPYIIIaM.

2. OOwmas xapakrepuctuka metauios [A-IIIA rpynn
B CBSI3U C WX TMoJjoxeHueM B [lepuomnueckoil cucreme
xuMmudecknx  asnementoB  J[.M. Mengeneera wu
0COOEHHOCTSIMH CTPOCHHUSI UX aTOMOB. XapaKTepHUCTHUKA
MEPEXOTHBIX JIEMEHTOB — MEJIH, IIMHKA, XpOoMa, XKejie3a
— o ux mnoJiokeHuto B Ilepumommueckoit cucreme
xumudecknux  asnementoB  J.M. Mengeneera wu
0COOEHHOCTSIM CTPOCHUSI KX aTOMOB.

2. XapakTepuCTUKa TMEPEXOJHBIX DJIEMEHTOB — MEIH,
LMHKA, XpoMa, JKejle3a — M0 HX TOJOXKEHUIO B
[Tepuonnueckoit cucreMe XuMHIECKUX 3eMeHToB J[. M.
MenneneeBa U OCOOCHHOCTSIM CTPOECHHSI UX ATOMOB.
O6mas xapakrepuctuka HemeTawioB [VA—VIIA rpynm
B CBSI3U ¢ WX moJiokeHueM B [lepuoauueckoii cucreme
xuMmudyeckux  asnemenTtoB  J.M. Mengeneea wu
0COOCHHOCTSIMU CTPOCHHUSI UX aTOMOB.

3. KoBajnieHTHass XUMUYecKasi CBsI3b, €€ Pa3HOBHIHOCTH
U MEXaHM3Mbl  0Opa30BaHUSI. XapakTepuCTUKH
KOBQJICHTHOW CBS3U (TIOJIAPHOCTh W JHEPTHUS CBS3H).
Honnas cBs3b. Metamuueckas cCBsi3b. BomopojaHas
CBSA3b.

4. DaeKTpoOoTpULATeIbHOCTh. CTENEeHb OKHUCICHUS U
BAJIEHTHOCTH XUMHUYECKUX DJIIEMEHTOB.

5. BemiectBa MOJIEKYJISPHOTO W HEMOJICKYISPHOTO
CTPOCHHUSI. Tun KPHUCTALUTUIECKOM PEIICTKH.
3aBHCUMOCTh CBOWCTB BEHIECTB OT WX COCTaBa M
CTPOCHUSL.

10

6. Knaccugukanuss HeopraHM4ecKux BEILIECTB.
Howmenknatypa HEOPTraHUYEeCKUX BEIIECTB
(TpUBHAJIbHAs W MEXIYHApOIHAs).

Knaccudukarus OpraHUYECKUX BEIIIECTB.
HomeHknaTypa opraHMYecKMX BEIIECTB (TpUBUAIbHAS
U MEeXJTYyHapOHast)




11

6. Krnaccudpukanms OpraHUYeCKUX  BEIIECTB.
Homenknarypa opraHuyeckux BeLIECTB (TpUBUAIbHAs
U MEX]IyHapo,iHas)

12

7. XapakTepHble XUMHYECKHME CBOWCTBA MPOCTHIX
BEIIECTB-METAJUIOB: IIEJIOYHBIX, IEI0YHO3EMEIbHBIX,
QTIOMHUHHMS; TEPEXOJHBIX METAJIOB: MEAH, IUHKA,
XpoMa, XKele3a. XapaKTepHbIE XMMHYECKHE CBOHCTBA
MPOCTHIX BEIIECTB-HEMETAJUIOB: BOJIOPOJIA, T'aJIOTCHOB,
KHCJIOPO/a, CepHI,

azota, pocdopa, yriepoaa, KpeMHUS.

13

8. XapakTepHble XMMHYECKHE CBOWCTBA OKCHJIOB:
OCHOBHBIX, aM()OTEPHBIX, KUCIIOTHBIX.

14

9. XapakTepHble XMMHYECKHE CBOMCTBA OCHOBAaHUW M
aM(}OTEepHBIX THAPOKCUIOB. XapaKTEPHbIE XUMUUYECKUE
CBOMCTBA KUCJIOT.

15

10. XapakTepHble XUMHYECKHE CBONCTBa COJICH:
CpPEIHUX, KHUCJIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha
IpUMepe COETUHEHHH aJTIOMUHUS U IMHKA)

16

11. B3auMOCBsI3b HEOPTraHUYECKHUX BEIIECTB.

17

12.  Teopus cTpoeHHsS OPraHUYECKUX COCIMHEHUM:
TOMOJIOTHS u uzomepust (CTpyKTypHast u
MPOCTpaHCTBEHHasA). B3aumHOe BiIMsSIHHE aTOMOB B
MoJeKysnax. Tunel cBsizeldd B MOJIEKYJaX OpraHU4eCKUX
BEIIIECTB. I'uGpuauzanmst aTOMHBIX opOuTanei
yriepona. Panukan. dyHKnuoHalIbHAs rpynina

18

13. XapaxkTepHblie XUMHUYECKHUE  CBOMCTBa
YIJIEBOJOPOJOB: AJIKAHOB,  IIMKJIOAJIKAaHOB, AaJIKEHOB,
JMEHOB, aJIKMHOB, apOMAaTUYECKUX  YIIIEBOJOPOJIOB
(6eH301a ¥ TOJIYOJ1a)

19

14. XapakTepHble XMMHUYECKHE CBOMCTBA MpPEACIbHBIX
OJIHOATOMHBIX M1 MHOTOAQTOMHBIX CIIUPTOB, (heHOoJIa.

15. XapakTepHble XMMHYECKHE CBOMCTBA albJCTHUJIOB,
MpeelbHbIX KapOOHOBBIX KHUCJIOT, CIOXHBIX 3(UPOB.
buonoruueckn BakHbIE BELIECTBA: JKHUPBI, OEJKH,
yTJIEBO/IbI (MOHOCaxapu/ibl, Jcaxapuibl,
MIOJIMCAXapHIbI).

20

16. OcHOBHBIE CHOCOOBI MOJIy4YEHHUS YTIEBOAOPOJIOB
(B maboparopun). OCHOBHBIE CHOCOOBI TOTYYCHHS
KHCIIOPOICOAEPKAIINX COSAUHEHUH (B TabopaTopun)

21

17. B3auMmocBa3p YIJIEBOJOPOJIOB "
KHCJIOPOJIOCOAEPKAIIMX OPraHUYECKUX COCIMHEHUN

22

18.  Knaccudukanus  XUMHUYECKHX peakuuid B
HEOPraHMYeCKOM M OpraHM4ecKOd XUMUU

30. I'mppomm3 coneii. Cpeaa BOJHBIX pacTBOPOB:
KHCJIasi, HEUTpaJbHasl, I1eJ0YHas

23

19. CkopocTh peakuuu, ee 3aBUCUMOCTb OT Pa3jIMYHbIX
(akTOpOB.

20. OOpatumble U HEOOpATUMbIE XUMUYECKUE PEAKIINU.
Xumnueckoe paBHoBecue. CMellleHne paBHOBECHS O[T
JIWCTBUEM Pa3IMYHBIX (DaKTOPOB.




24

21. DnexTpoauTHyuecKas IUCCOLMALNS 3JIEKTPOJIUTOB B
BOJHBIX pacTBOpax. CuiibHbIe U clalOble 3JIEKTPOIUTHI.
Peakiiun noHHoro ooMeHa.

29. DnexkTponau3 pacIiulaBOB M PacTBOPOB (COJIEH,
11eJI04eH, KUCIIOT).

25

22. TlpaBuma pabotel B nmaboparopuu. JlaboparopHas
nocyna u obopynosanue. [IpaBuiia 6e30mMacHOCTH TIPHU
pabore C €IKMMM, TOpPIOYUMH U  TOKCHYHBIMH
BEILECTBAMU, CpEACTBaMU ObITOBOM xumuu. Hayunble
METO/bl  HCCJENOBAaHUS XUMHUYECKMX BEIIECTB U
npeBpaleHuid. Metoasl pa3aesieHus: CMECE U OUMCTKHU
BelecTB. KauecTBeHHbIE peakluu Ha HEOPraHMYECKUe
BElleCTBA MU MOHBL. MieHTudukanus opraHudyeckux
COCIMHEHU M.

32.  KauecTBEHHbIE pEaKIMM Ha HEOPraHWYEeCKHe
BelmecTBa W HOHBL.  KauecTBeHHBbIEe — peakiuu
OPraHNYeCKUX COCTUHECHUM.

26

23. [Tlonsarue o0 MeTALTypruu: oOOmue CrIocoObl
nosyueHus: MetauioB. OOmive Hay4HblEe MPUHIMIIBI
XHUMHYECKOTO MTPOU3BOJICTBA (Ha npuMepe
IMPOMBIIIJIICHHOT'O MOJIY4CHUSA aMMHaka, cepHoﬁ
KHCJIOTBI, METaHoJia). XWMHYECKOe 3arps3HeHHE
OKPYXaIOIIeH Cpeibl U €ro MOCIESACTBHSI.

[Ipupoausie UCTOYHUKHU YIJIEBOJIOPOJIOB, ux
nepepaboTka.  BbICOKOMOJNEKYISpHbIE  COEAMHEHUS.
Peakuuu  monmumepuszanMu M MOJMKOHICHCALIUU.
[Tosmmepsl. [1macTtmaccel, BOJIOKHA, KAy4yKH.

27

24. BplYMCIEHHE MacChl PAacTBOPEHHOTO BEIECTBA,
COJIEpXKAIIETOCs B OINPEICICHHOW Macce pacTBOpa C
HM3BECTHOM MAacCOBOM JIOJIEH; BBIUMCIICHHE MAacCOBOM
JIOJIA BEIIIECTBA B pacTBOPE.

28

25. Pacyersl OOBEMHBIX OTHOUICHHH Ta30B  IPH
XUMHYECKUX  PEeaKIHsX. TennoBoi ¢ ekt
XUMHYECKON peaxiuu. Tepmoxumuueckue
ypaBHeHus. Pacuetsl TemioBoro 3¢ddexra peakiuu.

29

26. PacyeTbl Macchl BCIICCTBA HJIU o0ObeMa Ta3oB IO
HU3BCCTHOMY KOJHMYCCTBY BCIICCTBA, MAaCCC HIIN 06’beMy
OJTHOI'O M3 YYACTBYIOIIMX B PCAaKIIMH BCIICCTB.

30

27. Knaccudukanuss HEOPraHMYECKUX  BEIICCTB.
Knaccudukanuss u  HOMEHKIATypa OpraHMYECKUX
COEIMHEHUI.

31

28. DneKTpooTpUlaTeNbHOCTh. CTENeHb OKUCIEHUS M
BAJICHTHOCTh XUMUYECKUX JIEMEHTOB.

Peakuun OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIE.
Koppo3zus MeTannoB u crocoObl 3alUTHI OT HEe.

36. Peakuum OKHUCIUTEIBHO- BOCCTAHOBHUTEIBHBIE.

KOppOSI/IH METAJJIOB U CIIOCOOBI 3alllUThI OT HEC.




32 31. XapakTepHble XUMUYECKUE cBoiictBa | 1

HCOPraHM4YCCKUX BCIICCTB: — TIPOCTBIX BCIICCTB —
METaJJIOB: IIEJIOYHBIX, IIEJI0YHO3EMEbHBIX,
AIIOMHHUA, IICPEXOJHBIX MCTAJIJIOB (MGI[I/I,

[MHKA, XpoMa, »JKelie3a); — MPOCThIX BEIIECTB —
HEMETAJUIOB: BOJOPOJa, TaJOTCHOB, KHCIOPOJA, CEepbI,
azota, ¢ocdopa, yriaepona, KpeMHHS, — OKCHIOB:

OCHOBHBIX, aM()OTEPHBIX, KUCIIOTHBIX;

— OCHOBaHUU M aM(OTEPHBIX TUAPOKCUIOB; — KUCIIOT; —
COJICH: CPEeTHUX, KUCIIBIX, OCHOBHBIX; KOMIUJIEKCHBIX (Ha
MIpUMEPE COCTMHEHUM aTIOMUHUS U IITHKA).

33 33. XapakTepHble ~ XMMHUYecKue  cBoicTBa | 1
YIJIEBOJIOPOJIOB: AJKAaHOB, LHKJIOAJIKAHOB, AJKEHOB,
JUEHOB, AJIKMHOB, ApPOMAaTUYECKHUX  YIJIEBOJOPOJOB
(6en3oma wm  Tosyona). Mowmwii (mpaBuio B.B.
MapKOBHUKOBA) U paUKaIbHBIH MEXaHHU3Mbl peaKIuil
B OpPraHn4YeCcKON XUMUHU.

34. XapakTepHble XUMHUYECKHE CBOMCTBA MPEACITbHBIX
OJIHOATOMHBIX M MHOTOaTOMHBIX CIHPTOB, (heHoa,

aNbJIETUJIOB, TPEENIbHBIX KapOOHOBBIX  KHUCIIOT,
CIIOXHBIX 3(DUPOB.
35. XapakTepHble XUMHYECKHE CBOMCTBA

A30TCOJIEPIKAIINX OPTAaHUICCKUX COCTUHCHHIA: aMUHOB
W aMUHOKHCJIOT. buonorndyeckn BaKHBIC BEIECTBA:
KHUPBL, yIJIEBOABI  (MOHOCaXapuibl, IUCAXapHUJBbI,
noJiMcaxapuipl), OCIKH.

34 37. Peaknuu, monarBepxaaroniue  B3aMMOCBS3b | |
HEOPraHMYECKUX COCAMHCHUH.
38. Peakmumn, MO ATBEPKIAOIIINE B3alMOCBSI3b

OPraHu4YCCKUX COCHHHCHHﬁ.

OO6m1ee 4ynco 4acoB MO Kypey — 34 4

HNHaTEpHET — pECYDPCHI

http://fipi.ru — ®enepanbHblii WHCTUTYT MEJArOTMYECKUX H3MEPEHUH - JIOKYMEHTHI,
KOM(DUKATOPBI, CIICITUPUKAIIMH JJIEMOBEPCHUH.

http://ege.edu.ru — mnopran Epumnoro T'ocymapcTBeHHOro DK3aMeHa, JIOKYMEHTHI,
JIEMOHCTPAIIOHHBIE TECTHI, BOMPOCHI 1 OTBETHI, (POPYMBI.

http://it-n.ru/communities.aspx?cat no=131642&tmpl=com — cTpaHHMIa TBOPYECKOH I'pyIIIbI
"ITonroroBka k EI'D no xumun" noprana «CeTb TBOPUECKUX YUUTEIEH».

http://www.edu.ru/moodle/ http://55study.ru/misc/himiya 2012.html

http://ege.yandex.ru/chemistry



http://ege.yandex.ru/chemistry




	‎C:\Users\1\Desktop\КАДР\25-10-2023_09-15-51\индивидуальный проект по химии .pdf‎
	‎C:\Users\1\Desktop\КАДР\28-09-2023_09-33-24\рабоча программа внеурочной деятельности 11 класс подготовка к ЕГЭ.pdf‎
	Интернет – ресурсы


