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IHosicHUuTeIbHAA 32N CKA

Beenenne Emmnoro IocymapctBeHHOTO OK3aMeHa TpeOyeT OT ydalluxcsi IPOYHOTO
YCBOEHUSI IIEJIOr0 KOMIUIEKCAa CHEHUANbHBIX M TPEIMETHBIX 3HAHWM, yMEHHUH, HaBBIKOB,
CIoco00B JESITENTLHOCTH, TMOHUMAHUS TOTO, YTO TaKOE TECTOBBIE (POPMBI KOHTPOJS (BUIBI
TECTOBBIX 3aJ]aHUMN ).

AKTYyallbHOCTb JJAaHHOM MPOrpaMMbl COCTOUT B TOM, UTO OHA 1a€T BO3MOXKHOCTh YYalllUMCs
MOBTOPUTh OCHOBHBIC XMMHUYECKUE TIOHATHS, OOOOIINTH 3HAHUS 10 OOIIel, HEOPTraHUYECKON U
opraHuyeckod xumuu. lleneHanpaBiieHHOE 3HAKOMCTBO Y4YaIUXCSl C MPUHSITBIMU CETOJHS
TECTOBBIMU ()OpMaMH HUTOTOBOTO KOHTpOJIsI, co CcTpykrypoir KHWM, mo3BoiauT ydammmcs
YCHEIIHO CITPaBUTHCS C UTOTOBOM arTecranuei B popmare EI'D.
ean nmporpaMmmel

e [lo3HaKOMHTH YyYalIUXCsi C OPraHU3AIMOHHBIMU M COJEPKATEIbHBIMU AaCIIEKTaMU
npoeaeHuss EI'D, ¢ TpeOoBaHMsIMHU, MPEABABISIEMBIMH K YYaIlUMCS, C THIOJOTHEH
TECTOBBIX 3aJaHHUM.

e Co3pmarh ycioBus IJi1 IOBTOPEHHS U 000OIICHUS 3HAHUH 10 001Iel, HEOPraHUIECKON U
OpraHWYeCKON XumuH, (QOPMHUPOBAHUS YMEHHH, HEOOXOAMMBIX IJS BBITOJTHEHUS
TECTOBBIX 3aJaHuM, KaK pPENpOAyKTUBHOIO, TaK U MPOJYKTUBHOTO, TBOPYECKOIO
Xapakxrepa.

[Iporpamma paccuntana Ha 68 4acoB M OpUEHTHpOBaHAa Ha oOydarommxcs 11 kimacca,
npeanonarammx caaBath EI'D mo xumuu. 3aHATHS MPOBOMATCS B TEUEHHE BCETO y4eOHOTO
roja 1o 2 yaca B Hejenmro (68 yacoB).

Hacrosmuit kypc npeiHa3sHadeH AJis IOArOTOBKY BBIITYCKHUKOB IIKOJI K YCIIEIIHOW cliaye
Enunoro ["'ocynapcTBEHHOr0 3K3aMeHa 0 XUMUHU

B nporpamme mpenycMOTpeHO MOBTOpEHHE U 0000IIIeHHEe OCHOB 00IIIeH, HEOPraHUIECKON 1
OpraHMYECKON XMMHUHU 1O OCHOBHBIM COJEp)KaTeabHBIM OsiokaM. Hapsiny ¢ Teopernueckumu
MOHSTUSIMH, KOTOPBIE MOKHO YIIIyOUTh, 0000IIUTH U CUCTEMaTU3UPOBATh B MPOIECCE U3yUEHUS
3JIEKTUBHOTO Kypca, oOydaromuecs 3HaKOMSATCS co CTpyktypoir EI'D, ocoOeHHOCThIO 3aaHmit
yacTell 6a30BOro, MOBBIILIEHHOTO U BHICOKOT'O YPOBHSI.

Coaepikanue nporpaMmbl

Beenenne. Crpykrypa u ¢dopmar KM EI'D  2015r mo xumuu. Haznadenwe paOOTHI.
CtpyKTypa SK3aMEeHAIIMOHHON paboThl. THITBI 3a1aHU:

- ¢ BEIOOpPOM OTBeTa

- C KpaTKUM OTBETOM

- C pa3BEpPHYTHIM OTBETOM

Pacnipenenenne 3amaHuii SK3aMEHAIIMOHHOW pabOTHI MO YPOBHIO CJIOKHOCTH, 1O OCHOBHBIM
collep)KaTeNbHBIM  OJIOKaM, MO BUAaM  THpoBepseMoil  gesartenbHOcTH.  OlleHHBaHUE
9K3aMCHAIIMOHHOW paOOTHI: TEPBUYHBIN Oalll, CepTU(PUKANMOHHBIA Oal, aTTecTallMOHHBIN
6amt. JlemoBepcuu EI'D 2015r. Kogudukarop. Crnenndukanus. [IpaBuna 3anoiHenns: 0;1aHKOB
EI'D no xumuu. [IpaBuna noBeneHus Ha 3k3aMeHe. VHTepHET — pecypchbl Uisl TOATOTOBKH K
EI'D mo xumun.

1. Crpoenue 31EKTPOHHBIX 000JIOYEK ATOMOB 3JIEMEHTOB IEPBBIX YETHIPEX IMEPHUOMAOB: S- P-
U d-3neMeHThl. DNeKTpOHHas KoHgurypauus aroma. OCHOBHOE U BO30YXKICHHOE COCTOSHHE
aTOMOB.

2. 3aKOHOMEPHOCTH M3MEHEHMSI XMMHMUYECKHX CBOMCTB 3JIEMEHTOB U MX COEAUHEHMH IIO
nepuonaMm u rpynnam. O6mrast xapakrepuctuka MetaiioB [A—IIIA rpynm B CBSI3H ¢ BX MOJIOXKe-
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HueM B [lepuoamdeckoii cucreme xumudeckunx 3nemeHToB J[.M. MenneneeBa 1 0COOEHHOCTIMU
CTPOEHHUSI MX aTOMOB. XapaKTEPUCTHKA MTEPEXOJHBIX IEMEHTOB — MEJIU, IUHKA, XPOMA, HKeJle-
3a — [0 UX MOJ0XKEHUIO B [lepuoauueckoii cucreMe xumuueckux aneMmeHToB .M. Menneneesa u
OCOOEHHOCTSIM CTpOeHHS uX atroMoB. OOrmias xapaktepuctuka HemeramwioB [VA-VIIA rpynn B
CBA3U C UX NoJoxkeHueM B [lepuoaudeckoit cucreMe xuMuueckux 3yeMeHToB .M. Menneneesa
U 0COOCHHOCTSIMH CTPOCHHUS UX aTOMOB.

3. KoBaneHTHast XUMUYeCKas CBsI3b, €€ PA3HOBUAHOCTH U MEXaHU3MBI 00pa30BaHMs. XapaKTepuc
TUKU KOBAJIGHTHOW CBSI3U (TIOJISIPHOCTD U 3HEprus cBs3M). MoHHas cBsa3b. MeTannudeckas CBS3b.
Bonoponnas cBA3b.

4. DneKTpoOoTpUIATENbHOCTh. CTENEHb OKUCIEHUS U BaJIEHTHOCTh XUMHUYECKHUX 3JIEMEHTOB.

5. BemecTBa MOJEKYISPHOrO U HEMOJIEKYJISIPHOIO CTPOEHUsA. THUIl KPUCTAUIMYECKOU PELIETKU.
3aBUCHUMOCTB CBOMCTB BEILIECTB OT UX COCTAaBA U CTPOCHHS.

6. Knaccudukanus HeopraHmueckux BemiecTB. HoMeHKIaTypa HEOPraHMYECKHUX BEIIECTB
(TpuBHanbHas ¥ MexayHapoaHas). Krnaccudukamusi opranuueckux BemiecTB. HomenknaTtypa
OpraHMYECKUX BEILECTB (TpUBHAJIbHAS U MEXIyHApOJIHas)

7. XapaKkTepHbIE XUMUYECKHAE CBOMCTBA MPOCTHIX BEIIECTB-METAIJIOB: HIEJIOYHBIX, HIEJIOYHO3EME
JbHBIX, AJIOMUHUS; NIEPEXOJIHBIX METAJJIOB: MEIH, [IMHKA, XPOMa, jKeje3a. XapaKTepHble XUMHU
YECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB: BOJAOPO/1a, TAJIOT€HOB, KUCIOPO1a, CEPBIL,
azora, gocdopa, yrieposa, KpeMHHS.

8. XapakTepHble XMMHUECKHE CBOMCTBA OKCHUJIOB: OCHOBHBIX, aM(DOTEPHBIX, KUCIOTHBIX.

9. XapakTepHble XUMHUECKUE CBOMCTBA OCHOBAHUI M aM()OTEPHBIX THAPOKCUIOB. XapaKTepHbIE
XUMUYECKHE CBOMCTBA KUCIIOT.

10. XapakTepHble XUMUYECKUE CBOMCTBA COJICHM: CPEIHUX, KUCIBIX, OCHOBHBIX; KOMIUIEKCHBIX
(Ha MpUMepe COeTMHCHUH ATFOMUHUS U ITUHKA)

11. B3anMocCBs13b HEOPraHUYECKUX BEIIECTB.

12. Teopust CTpOCHHS OPTaHUYECKUX COCITMHECHUM: TOMOJIOTHS M H30Mepus (CTPYKTypHas u
IIPOCTPAHCTBEHHAsA). B3auMHOe BIMsSHUE aTOMOB B MOJeKy/lax. Tumbl CBA3€M B MoJeKynax
OpraHWYeCKUX  BemecTB. [ uOpuamsamusi  aTOMHBIX opOuTane  yraepoga.  Panmmxan.
DyHKIHUOHAIbHAS IPyIIIa

13. XapakTepHble XUMHUYECKHE CBOMCTBA YTIJEBOJIOPOIOB: AJIKAHOB, IHUKJIOAIKAHOB, aJIKEHOB,
JMEHOB, AJIKUHOB, QpOMAaTHYECKHUX YTIICBOJOPOIOB (OCH301a U TOTY0JIa)

14. XapakTepHble XMUMHYECKHE CBOWCTBAa MPEIEIIbHBIX OJHOATOMHBIX M MHOIOaTOMHBIX
CIHPTOB, (eHoMa.

15. XapakTepHble XUMHUYECKHE CBOICTBAa albJCTUIOB, MPEACIbHBIX KapOOHOBBIX KHUCIIOT,
CIIOKHBIX 3(QupoB. buonornueckn BaXHBbIE BEIIECTBA! HKUPBI, OenKu, YTIeBOJBI
(MOHOCaXapuIbl, IUCaXapUIbl, IOIUCAXAPHIBI).

16. OcHOBHBIE CHOCOOBI TOJIyYEHHS YII€BOAOPOAOB (B s1aboparopun). OCHOBHBIE CIIOCOOBI
MOJTYYCHUST KUCIIOPOJICOICPKAIIMX COSAMHEHUH (B JIaOOpaTOpHn)

17. B3aumMoCBA3b yIIIEBOAOPOJOB U KMCIOPOIAOCOIEPKAIIUX OPTAHMYECKUX COCTUHEHUN

18. Knaccudukanus XUMHUYECKUX PEAKIIMA B HEOPTaHUYECKON M OPraHUYECKOW XUMHH.

19. CkopocTh peakiuu, ee 3aBUCUMOCTh OT Pa3Iu4HBIX (haKTOPOB.

20. ObpatuMble U HEOOpaTUMbIe XUMHUECKUE PEaKUUu. XUMHUYeckoe paBHOBecre. CMmelieHue
paBHOBECHUSI MO/ IEHCTBUEM PA3TUYHBIX (PAKTOPOB.

21. DneKkTpoauTHYECKas AUCCOLUAIMS AIIEKTPOIIUTOB B BOAHBIX pacTBopax. CHiIbHBIC U cialble
3IEeKTPONUTHI. Peakiu noHHOro ooMeHa.

22. IlpaBumna pabotel B nmabopatopuu. JlabopaTopHas mocyma u  oOopynoBanue. [IpaBuia
0e30MacHOCTH MpU paboTe C €IKUMU, TOPIOYMMH M TOKCHYHBIMHM BELIECTBAMH, CPEICTBAMU
ObITOBOM XuMmHuHM. HayuyHble METOABI HCCIENOBaHMS XUMHUYECKHMX BEUIECTB W IPEBpAILCHH.
Mertonpl pa3aeneHust cMeced U OYMCTKH BellecTB. KauecTBEHHbIE peakliiM Ha HEOPraHUYECKHe
BEIIIECTBA U MOHBI. VIeHTU(HUKAIHS OpraHUYECKUX COeTMHEHUH.



23. TloHsATHE O METAITYpPIruu: 001IMe Croco0b! morydyeHus: MetauioB. OOme HaydyHble PUHIIH
bl XUMHYECKOT0 MPOM3BOJCTBA (HA MpUMEpPE NMPOMBIIUIEHHOTO MOJTY4YE€HUsI aMMHUaKa, CEpPHOU
KHCJIOTBI, METAHOJIa). XMMUYECKOE 3arpsI3HEHUE OKPY’KAIOIEH CPEIbl U €r0 MOCIEACTBHUS.
[TpupoaHble UCTOYHUKH YTIIEBOJOPOJOB, UX NepepaboTka. BEICOKOMOIEKYIIIPHBIE COEANHEHUS.
Peakuuu nonumepusanuu u nosmkonaeHcauuu. [lonumepst. Ilnactmaccel, BOJIOKHA, Kay4yKH.
24. BplunCIEHHE MacChl PaCTBOPEHHOI'O BEIIECTBA, COJEPIKALIErOCcs B ONPEIEIIEHHON Macce

pacTBopa ¢ U3BECTHOM MaCcCOBOM J10JI€H; BBIYMCICHUE MACCOBOM JIOJIM BEILIECTBA B PACTBOPE.

25. Pacuersl 0OBEMHBIX OTHOIIECHUH ra3oB MPHU XUMHUYECKHUX peakiusax. TeruioBod 3ddext
XUMHUYECKOH peakiuu. Tepmoxumuueckue ypaBHeHHMs. Pacuerbl TeroBoro  sddexra
peaxkuu.

26. PacdeTsl Macchl BEMIECTBA WM 00BEMa ra30B MO0 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MAcCe

NI OG’bGMy OQHOTO U3 YYaCTBYIOIIUX B pCAKIIMN BCUICCTB.

27. Knaccudukamuss HeopraHudeckux  BemiecTB. Kiaccudukamuss W HOMEHKIJIATypa
OPraHUYEeCKUX COCTUHECHUH.

28. DneKTpooTpHULATENbHOCTh. CTENEHb OKUCIICHHS U BAJICHTHOCTh XUMUYECKUX HJIEMEHTOB.
Peakmuy okUCIUTENEHO-BOCCTAHOBUTEIbHBIE. KOPPO31s METAIIOB U CIIOCOOKI 3aIIUTHI OT HEe.
29. DneKTponIn3 pacIiuiaBOB M PacTBOPOB (COJICH, mIeiouei, KUCIIOT).

30. I'mapoinnus coneit. Cpena BOAHBIX pacTBOPOB: KUCJIasA, HEUTpaibHasl, LIEI0YHAas.

31. XapakTepHble XMMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB: — MPOCTHIX BEHIECTB —
METAJIJIOB: MIEIOYHBIX, IEIIOYHO3EMETbHBIX, ATIOMUHUS, TIEPEXOTHBIX METAJIIOB (ME/IH,

[IUHKa, XpPOMa, jKeJie3a); — MPOCThIX BELIECTB — HEMETANIOB: BOJIOPOAA, TaJlOT€HOB, KUCIOPOa,
cepsl, a3ota, Gocdopa, yriaepoaa, KpeMHUS; — OKCHUIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIIOTHBIX;

— OCHOBaHUU U aM(OTEPHBIX THAPOKCUAOB; — KHUCIIOT; — COJIEH: CPEeTHUX, KUCIBIX, OCHOBHBIX;
KOMIUIEKCHBIX (Ha IPUMEPE COENMHEHNN aTFOMUHMSI U LINHKA).

32. KayecTBeHHbIE peakIlMi Ha HEOPraHWMYECKHUE BEIIeCTBA W MOHBI. KauecTBEeHHbIE peakuu
OPraHUYeCKUX COCIUHECHUM.

33. XapakTepHble XUMUYECKHE CBOMCTBA YIJIEBOAOPOJOB: AJIKAHOB, IIMKJIOAJIKAHOB, AJKEHOB,
JIMEHOB, AJIKHHOB, aPOMATHYECKUX YTIIEBOAOPOI0B (OeH30ma 1 ToJyosa). MoHHBIN (TTpaBUiIo
B.B. MapkoBHUKOBA) U paJiMKaIbHbII MEXaHU3MBI PEAKIIMA B OPTaHUYECKON XUMHUH.

34. XapakTepHble XMMHUYECKHE CBOMCTBA TMPEACNIbHBIX OJHOATOMHBIX W MHOTOATOMHBIX
CIHPTOB, (eHOJIa, ANbJETUIOB, MPEACTbHBIX KapOOHOBBIX KHCIIOT, CJIOXKHBIX A(HPOB.

35. XapakTepHble XHMHUYECKHE CBOMCTBA a30TCOAEPIKALIUX OPraHMYECKUX COEIMHEHUM:
aMUHOB Y aMHUHOKHUCIIOT. buonornueckn  BaKHbIE BEIIECTBA! XKUPBIL,  YIJIEBOJIbI
(MOHOCaxapuIbl, AUCAXAPUIIBI, TOTUCAXAPUIBI), OCIKH.

36. Peakiuu OKHCIUTENHHO- BOCCTAHOBUTEIbHBIC. KOppo3us METAIJIOB M CIIOCOOBI 3aITUTHI OT

HEC.

37. Peaxkuuu, NOATBEPKAAOIINE B3AMMOCBA3b HEOPTaHUUECKUX COCIUHEHHUIM.

38. Peakuuu, moATBEpKAAIOIINE B3aMMOCBSI3b OPraHUYECKUX COCIUHEHHUI.

39. Pacyersl macchl (00beMa, KOJWYECTBA BEIIECTBA) MPOAYKTOB pEaKIUH, €CIW OJHO W3
BEIIIECTB JIJaHO B M30BITKE (MMEET MPUMECH ), €CITU OJTHO U3 BEIIECTB JIaHO B BUE PacTBOpa C
OTIpEeIeTICHHON MacCOBOM JT0JIEH paCTBOPEHHOTO BEIIeCTBA. PacueTsl MaccoBOM MM 00BEMHOM
JIOJIU BBIXOAA MPOJYKTa PEaKUMH OT TEOPETUYECKHM BO3MOKHOro. PacueTrsl MaccoBod 10yu
(Macchl) XUMUYECKOTO COCTMHCHUS B CMECH.

40. HaxoxaeHue MOJEKYISIpHOW (OPMYIIbI BELIECTBA.

KAJIEH/IAPHO-TEMATHYECKOE INTAHUPOBAHHE. XHMHA 11 K/TACC (704)



Tema 3anaTus

Koa-
BO
4acoB

aara

mian | ¢axkr

Beenenue. Crpykrypa u ¢gopmar KMUM EI'D mo xumuu.
JlemoBepcun EI'D 2014, 2015r. Koauduxarop.
Cnenudukarms.

34

[IpaBuna 3amonmnenus OmnankoB EI'D mo xwmmuu. IlpaBuma
MOBEJICHUS Ha SK3aMeHe. WuTepHer — pecypcel Ais
noarotoBku kK EI'D 1o xumuu.

5-6

1. CrtpoeHme »>IEKTPOHHBIX O0OJOYEK aTOMOB 3JIEMEHTOB
MEepBBIX  YeThIpeX  MEepUoaOB:  S- pP- U d-DIIEMEHTHI.
DJIEKTpOHHAA KoH(urypamusi aroma. OcHoBHOE u
BO30YKJICHHOE COCTOSTHHE aTOMOB.

2. 3aKOHOMEPHOCTH  HU3MEHEHUS XHUMHUUYECKHX CBOWCTB
3JIEMEHTOB M MX COSAMHEHUH O MEepUoJaM M T'PYIIIAM.

2. O6mas xapakrepuctuka MetauioB IA—IIIA rpymm B cBsi3u
C UX mnoJiokeHuem B llepmoamyeckoid cUCTEME XUMHUYECKUX
anemeHToB JI.M. MeHneneeBa 1 OCOOEHHOCTSAMU CTPOCHHS HX
aTOMOB. XapaKTepHUCTHUKA TEPEXOJHBIX 3JIEMEHTOB — MEIH,
LMHKA, XpOMa, XKeJe3a — M0 UX MnoJjiokeHuto B [lepruoanueckon
cucteMe xumuueckux onaementoB J[.M. Mengeneera wu
0COOEHHOCTSIM CTPOCHHSI UX aTOMOB.

11-12

2. XapakTepuCTHKa MEPEXOJHBIX 3JIEMEHTOB — MEIH, IUHKA,
Xpoma, Kele3a — 10 HX MojoxeHuto B Ilepuonnueckon
cucteMe xumuueckux onaementoB J[.M. Mengeneera wu
OCOOCHHOCTSIM CTpPOCHHUs MX aToMOB. OOIIas XxapaKTepuCTHKa
HemetaiioB [VA-VIIA rpynn B CBSI3U C UX TOJIOKEHHEM B
[lepuonnueckoit cucreme XuUMHYeCKHX dieMeHToB [[.M.
MeHeneeBa 1 0COOEHHOCTSIMU CTPOCHHSI X aTOMOB.

13-14

3. KoBaneHTHass XMMH4YECKas CBs3b, €€ Pa3HOBUJIHOCTU U
MeXaHU3Mbl 00pa3oBaHusl. XapaKTEPUCTUKU KOBAJIECHTHOMN
CBs3U (TMOJSPHOCTH W OSHEpPrus CBsi3M). VOHHas CBs3b.
Meraunueckas cBsi3b. BogopoiHas CBs3b.

15-16

4.  DnekTpooTpuuarelbHOCTh. (CTeneHb  OKHUCICHUS U
BaJICHTHOCTb XUMHNYCCKHUX 3JIEMCHTOB.

17-18

5. BelectBa MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOCHHS.
Tun KpUCTAIIMYECKONM pEIIETKH. 3aBUCUMOCTb CBOMCTB
BEILIECTB OT UX COCTaBA U CTPOCHMSI.

19-20

6. Knaccudukanuss  HeopraHMyecKux BEILECTB.
Homenknatypa HeOpraHM4eckux BELIECTB (TpUBHAJIbHAsA U
MEXAyHapoaHast).

Knaccudukanuss  opranndyeckux BemecTB. HomeHnknarypa
OpPraHUYECKUX BEIIECTB (TpUBHAIbHASL U MEXJIYHApPOAHAs)

21-22

6. Kitaccudukanmst oprannueckux BemecTB. HomeHkmaTypa
OpPraHMYECKUX BEIIECTB (TpUBUAIbHAS U MEXIYHAPOJHAs)




23-24

7. XapakTepHble XMMHUYECKHE CBOWCTBA MPOCTHIX BELIECTB-
METAJIJIOB:  ILEJIOYHBIX, IEJIOYHO3EMENBHBIX, AIIOMHUHUS;
IIEPEXONHBIX METAUIOB: MEAM, IMHKA, XpoMa, JKeles3a.
XapakTepHble XMMHYECKHE CBOMCTBA IIPOCTBIX BEIIECTB-
HEMETAJIJIOB: BOJOPO/1a, TaJOT€HOB, KMCIOPOJa, CEPHI,

a3ora, Gocdopa, yriepoaa, KpEeMHHUS.

25-26

8. XapakTepHble XMMHUYECKHE CBOMCTBA OKCHUIOB: OCHOBHBIX,
aM(OTEPHBIX, KUCIOTHBIX.

27-28

9. XapakTepHble XHMMHYECKHE CBOMCTBA OCHOBAHUH U
aM(QOTEpHBIX  THAPOKCUIOB.  XapaKTepHbIE  XUMHUYECKHUE
CBOMCTBA KUCJIOT.

29-30

10. XapakTepHble XUMHYECKHE CBOMCTBA COJEH: CpEeOHMX,
KHCJIBIX, OCHOBHBIX; KOMIUICKCHBIX (Ha MpUMEpE COEIUHEHUMN
ATIOMUHUS U [ITHKA)

31-32

11. B3auMOCBsI3b HEOPTaHUYECKUX BEIIECTB.

[\

33-34

12. Teopust CTpOEHHUS OPraHUYECKUX COCTUHEHUM: TOMOJIOTHUS
U u3oMepus (CTPYKTypHas W MPOCTPaHCTBEHHas). BzammHoe
BJIUSIHUE aTOMOB B MoOJIeKyjiaX. THIbI CBA3€il B MoOJIeKyilax
OpraHMyeckux BemiecTB. ['MOpuan3anuss aTOMHBIX opOHUTaneit
yriuepoja. Panukan. @yHKIIMOHAIBHAS rpynna

35-36

13. XapaktepHble XHMHUYECKHE CBOMCTBA YIJEBOJOPOJIOB:
aJIKaHOB,  IMKJIOAJIKAHOB, AaJKEHOB, JIUCHOB,  AJKHHOB,
apOMAaTHYECKUX YIIEBOAOPOAOB (OeH30J1a M TOIY0JIa)

37-38

14. XapakTepHble = XMMHUYECKHE CBOWCTBA  MpEAEIbHBIX
OJTHOATOMHBIX M1 MHOTOATOMHBIX CITUPTOB, (heHOIa.

15. XapaktepHble  XMMHYECKHE CBOMCTBA  aJIbJIETHOB,
npeeabHbIX KapOOHOBBIX ~ KHCIIOT, CIIOKHBIX 3(QHPOB.
buonoruuecku Ba)KHBIE BEILIECTBA: KHUPBI, OCJIKH, YIJIEBOIbI
(MOHOCaxapuIbl, AUCAXapUIbl, TOJIHCAXAPUIHI).

39-40

16. OcHOBHBIE CMOCOOBI  TOJIYYCHHS YTIIEBOAOPONIOB (B
nabopaTopun). OcHOBHBIE CrocoObI MOJTYYCHUS
KHCIIOPOJICOICPIKAIIUX COSTUHEHUH (B TaOOpaTOPHH )

41-42

17. B3aumocBA3b YIJIEBOJAOPOAOB M KHUCIOPOAOCOAEPKAIIUX
OPraHN4YeCKUX COCTUHEHUHN

43-44

18. Knaccuduxanus XAMHYECKUX  PEAKIHI B
HEOPraHWYECKOM M OpraHuYeCKON XMMHUU

30. I'mgpomus coneil. Cpena BOJHBIX pPacTBOPOB: KHCIaf,
HEWUTpasbHas, 11eJI0YHAas

45-46

19. CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3IUYHBIX
(hakTopoB.

20. OOpatuMble M HeOOpaTHMMble XHUMHUYECKHE PEAKIIHH.
Xumuyeckoe paBHoBecue. (CMelieHHe paBHOBECHUSI MO
JICHCTBHEM Pa3INYHbIX (DaKTOPOB.

47-48

21. DnextponuTHyecKas AUCCOUUALMS  JJIEKTPOJUTOB B
BOAHBIX pacTBopax. CuibHble # craOble  AIEKTPOJUTHI
Peaxiuu noHHOrOo oOMeHa.

29. DnekTponu3 pacIiulaBOB M PACTBOPOB (COJICH, IIEIOYCH,
KHCJIOT).




49-50

22. IlpaBuna pabotsl B 1abopatopun. JlabopatopHas mocyaa u
obopynoBanue. [IpaBmna 6e3omacHOCTH Mpu pabOTE ¢ EAKUMH,
TOPIOYMMH U TOKCHYHBIMH BEUIECTBAMH, CPEJICTBAMHU OBITOBOM
xumui. HayuHble MeTOOBl HMCCIENOBAaHUS  XUMHYECKHX
BEIIECTB M MpeBpamieHuil. MeTonbl pas3jeneHus cMeced u
OYHUCTKHU BELIECTB. KauectBennsie peakuuu Ha
HEOPraHWYECKHE BEIIeCTBAa U  HOHBL  MimeHTudukanus
OPraHUYeCKUX COCTUHEHUMU.

32. KauecTBeHHBIE peakllM¥ Ha HEOPraHWYECKHUE BEIIECTBA U
noHbl. KauecTBeHHbIE peakliiil OPraHMYECKUX COSAMHEHU.

51-52

23. TloHATHE O METaNTypruu: OOIIME CIMOCOOBI TMONyYEHUs
MetaiioB. OOmMe HaydyHble MPUHIUIB  XUMHYECKOTO
MPOM3BOJICTBA (HA TpPUMEpPEe MPOMBIIIJICHHOTO TONyYeHUs
aMMHaKa, CEpHOM  KHUCIOTBI, METaHOJIa). XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOLIEH CPeibl U €ro MOCIEICTBUS.

[IpupoaHble HMCTOYHHUKHM YTJIEBOJOPOAOB, HX MepepadboTKa.
BricokoMonekyinsipHble coeuHeHus. Peakunu noaumepusanuu
u nonukonaeHcauuu. [lomumepsl. IlnacTMaccel, BOJIOKHA,

KaydyKH.

53-54

24.  BpluucieHMe ~ Macchl ~ PaCTBOPEHHOTO  BEIECTBA,
COJZIEPIKAILIETOCA B OMPENICICHHOM Macce pacTBOpa C U3BECTHOM
MAacCOBOM J0JIeii; BBIYMCIICHHE MAaCcCOBOM JOJM BEIECTBA B
pacTBope.

55-56

25. Pacuerbl 0OBEMHBIX OTHOLICHUN Ta30B NPU XHUMHUYECKHX
peakmmsax.  TeruoBoit 3¢ (eKT XUMHUECKOW  peaKIlHu.
Tepmoxumuueckue ypaBHeHHs. Pacdyersl TeruioBoro s¢dexra
PEAKIIMH.

57-58

26. Pacuersl MacChl BellecTBa MWJIH OO0BEMa Ta30B IO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE HIJIM O0OBEMY OJIHOTO
13 YYaCTBYIOIIUX B PEAKITUU BEIIECTB.

59-60

217. Knaccudukanus HeopraHu4ecKux BEILIECTB.
Knaccudukanus U HOMEHKJIAaTypa OpraHMYECKUX
COCIMHECHUM.

61-62

28. DnexkTpooTpulaTelbHOCTh. CTeNneHb  OKUCIEHUS U
BaJICHTHOCTh XUMUYECKUX 3JIEMEHTOB.
Peakuuu  okucnuTenbHO-BOCCTaHOBUTENBHBIE.  Koppo3us
METAJIJIOB U CIIOCOOBI 3aIIUTHI OT HEE.
36. Peakiiuu OKHCIMTEIBHO- BOCCTAHOBHUTEIbHBIE. Koppo3us

METAJIJIOB U CIIOCOOBI 3alllUThI OT HEC.

63-64

31. XapakTepHble XHMHYECKHE CBOWCTBA HEOPraHUYECKUX
BCIICCTB: — TPOCTBIX BCUICCTB — MCTAJJIOB: MICIIOYHBIX,
IIEJIOYHO3EMENbHBIX, ~AIIOMHHHS, TEPEXOJHBIX METalJIOB
(memu,

LIMHKA, XpOMa, KeJie3a); — MPOCTBIX BEIIECTB — HEMETaJIOB:
BOJIOPOJia, TAJIOTE€HOB, KHCJIOpOAa, cephl, a3oTa, ¢ocdopa,
yriaepoaa, KpEeMHHUS; — OKCHIOB: OCHOBHBIX, aM(OTEpHBIX,
KHCJIOTHBIX,

— OCHOBaHUU 1 aM(OTEPHBIX THAPOKCHUIIOB; — KUCIIOT; — COJICH:
CPeIHUX, KHUCIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha IpHMepe
COEJTMHEHMI aJIIOMUHUSA U IIMHKA).




65-66 | 33. XapakTepHble XHMHUYECKHE CBOMCTBAa YIJIEBOJIOPOIOB: | 2
QJIKaHOB, IIMKJOAJIKaHOB, QJKEHOB, JHEHOB, AaJKHUHOB,
apOMaTUYECKHX  YyIJIeBOAOPOJIOB (OE€H301a ¥ TOIYOJIa).
Wonnprii (mpaBuno B.B. MapkoBHHKOBA) W paaUKaTbHBIA
MEXaHU3Mbl PEaKIUi B OPraHUYECKON XUMHUH.

34,  XapakTepHble XHMHYECKHE CBOWCTBA  MPEIAEIbHbBIX
OTHOATOMHBIX ¥  MHOTOAQTOMHBIX  CIHUPTOB,  (eHOIa,
QJIBJICTHIOB, TMPEACTBHBIX  KApOOHOBBIX KHCIOT, CIOXHBIX
3¢upoB.

35. XapakTepHble XMMHUYECKHE CBOWMCTBA Aa30TCOJIEpIKAIIUX
OpPraHUYECKUX COCIMHEHUI: aMWHOB W aMHUHOKHUCIIOT.
buonornuecku  BaxkHBIC BEUIECTBA:  JKUPBI,  YIJIEBOJBI
(MOHOCaxapuIbl, JTUCAXaAPHJIbI, TOJHUCAXAPH/IBI), OCIKH.

67-68 | 37. Peakiun, MTOATBEPIKIAIOTIIHE B3aMMOCBSI3b | 2
HEOPraHMYECKUX COCIMHEHUN.

38. Peakiuu, moATBepkKAAIOIINE B3aUMOCBSI3b OPraHUYECKUX
COCTUHEHU.
69-70 | 40. HaxoxxneHue MOJIEKYJISApHOH (OpMyIIbI BEIECTBA. 2
O6miee yncao yacoB 1o Kypey — 704
Jlureparypa

1. COopHUK HOPMATUBHBIX TOKYMEHTOB. Xumus. M: lpoda, 2014r.

2. Enusblii rocyaapCTBEHHBIN 3k3aMeH. Xumusd. Meronuka noarorosku. M: [Ipocsenienue,
«OKCMO», 2014, 2015rT.

3. EI'D — 2014. Xumus. Tematnueckue tpeHupoBounsle 3aaanus/ M.A. CokonoBa — M.:
ACT: Actpens, 2014. — 286c.

4. EI'D2015. Xumus. OenepanbHblii HHCTUTYT NEAArOrHYeCKUX U3MEepeHuid / ABT.-COCT.
A.A Kagepuna, [1.1O. JIo6potun, M.I'. Cractuna - M. uznarensctBo HarmonanpHoe
oOpa3zoBanue, 20151

5. EI'D 2014. Xumus. OenepanbHblii HHCTUTYT [IEAarorH4eCcKuX U3MepeHuit / ABT.-COCT.
A.A Kasepuna, J[.1O. [lo6potun, M.I'. Cractuna - M. uzgarensctBo HarmonansHoe
oOpaszoBanue, 2014r

6. EI'D 2015. Xumus. @enepanbHblii HHCTUTYT [I€AarorH4ecKuX n3MepeHuit / ABT.-COCT.
A.A Kagepuna, /[.1O. lo6potun, M.I'. Cractuna - M. uznarensctBo ACT Actpens ,
2015r

7. EI'D 2015 Xumus. Tunossie TecToBbie 3amanns. Mensenes F0.H. M, JIpoda. 2015r.

8. Amtopckas pa3zpaboTka padoueit mporpammsel T.B. XUHEBUY yUUTEh XUMUH
MOBY « Trokanuuckwuii mureii» 1. Trokanuacka Trokanuackoro MP Omckoii obnactu

HHTepHeT — pecypebl
http://fipiru  — @enepanbHbIi WHCTUTYT TME€NAarOTHYECKUX HW3MEPEHHH - JTOKYMEHTHI,
Koau(pUKaTopsl, crieln(UKaIUN J1EMOBEPCUH.
http://ege.edu.ru — mnopran Emunoro T'ocynmapcTBeHHOro DOk3amMeHa, JOKYMEHTHI,
JIEMOHCTPAIIMOHHBIC TECTHI, BOIIPOCHI H OTBETHI, (POPYMBI.
http://it-n.ru/communities.aspx?cat no=131642&tmpl=com — cTpaHuIla TBOPYECKON TPYIIIBI

"l[TonroroBka k EI'D nmo xumun" noprana «CeTb TBOPUECKUX YUUTEICH.




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

http://ege.vandex.ru/chemistry

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

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

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