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AKTYyaJILHOCTb Kypca

Beenenne Enmmnoro [NocymapcTBeHHOro Ok3aMeHa TpeOyeT OT ydYaluXcs MPOYHOTO
YCBOGHUSI 1I€JIOTO KOMIUIEKCA CIEHHAIbHBIX W TMPEIMETHBIX 3HAHUW, YMEHHUN, HaBBIKOB,
CHOCOOOB JAEATENbHOCTH, MOHMMAHHUS TOTO, YTO TaKOE€ TECTOBBIE (DOPMBI KOHTPOJS (BUIBI
TECTOBBIX 3aJaHUMN ).

AKTYyaJllbHOCTb COCTOUT B TOM, YTO OHa JaeT BO3MOYKHOCTb YYalIUMCS IIOBTOPUTh
OCHOBHBIC XMMHUYECKHE TIOHATHA, OOOOLMTH 3HAHMA 1O OOIIe, HEOPraHu4ecKol u
opraHvueckoil xumuu. lleneHanpaBieHHOE 3HAKOMCTBO Y4YAllMXCSl C HPUHATBIMU CETOAHS
TECTOBbIMU (OpMaMU HUTOTOBOIO KOHTposs, co crpykrypoir KWM, mno3BoauT yvamumcs
YCHEIIHO CIIPAaBUTHCS C UTOTOBOM arrectanuei B popmare EI'D.

Hesn kypca

e JlO3HaKOMHUTH YyYalMXCAd C OPraHU3ALMOHHBIMU U COJEP)KATEIbHBIMU aCHEKTaMHU
nposeneHuss EI'D, ¢ TpeGoBaHMSIMH, NPEIbsIBIIEMbIMH K y4alllUMCS, C THUIOJOTUEH
TECTOBBIX 33/IaHUH.

e Co3marp ycioBHS AJI TIOBTOPEHUS U 0000IIECHUS 3HAHUH 10 00, HEOPraHUIECKOU 1
OpPTaHWYECKON XWMHH, (DOPMHUPOBAHUS YMCHHH, HEOOXOJMMBIX JJISl BBHITIOJTHCHHUS
TECTOBBIX 3a/JaHUM, KaK pEnpoAyKTHBHOIO, TaK W HPOAYKTHUBHOI'O, TBOPYECKOTO
Xapakrepa.

Kypc paccumtan Ha 68 wacoB u opueHTHpoBaH Ha oOyuarommxcs 10-11 xmacca,
npennonaraommx caasatb EI'D nmo xumun. 3aHATHS NPOBOAATCS B TEUEHHE BCETO y4eOHOIO
roja 1o 2 yaca B Hezeno (68 yacoB).

Hacrosiuit kype npenHa3HaueH A NOArN0TOBKU BBITYCKHUKOB IIKOJI K YCIIEIIHOW caue
Enunoro I'ocynapcTBeHHOT0 3K3aMeHa M0 XUMHHU

B kypce mpemycMoTpeHO MOBTOpeHHE M 000O0IIeHHE OCHOB OOIIeil, HEOpraHM4eCKOW u
OpPraHMYECKON XMMHUU MO OCHOBHBIM COJIep)KaTelbHBIM Onokam. Hapsay c TeopeTmueckumu
MOHITUSIMH, KOTOPBIE MOKHO YTIIyOUTh, 000OIIUTh U CHCTEMAaTU3UPOBATh B MIPOIECCE U3YyUCHUS
3JIEKTUBHOTO Kypca, oOydaronyecss 3HakoMsATcst co cTpykTypoit EI'D, ocoGeHHOCThIO 3a1aHuit
yacTeil 6a30BOro, MOBBIIIEHHOTO U BBICOKOTO YPOBHHI.

Conep:xaHue Kypca

Beenenne. Crpykrypa u dopmatr KMM EI'D  2023r mo xmmumu. HaszHaduenwe paOOTHI.
CrpykTypa 3K3aMeHallMOHHON paboThl. TuIbl 3ajaHMI:

- ¢ BBIOOpOM OTBETa

- C KPaTKUM OTBETOM

- C pa3BEpPHYTHIM OTBETOM

Pacnpenenenue 3agaHuil 3K3aMEHALlMOHHOW PAa0OTHI MO YPOBHIO CIOXHOCTH, MO OCHOBHBIM
colepXkarelnbHbIM  OJloKaM, 1O BHJAM  IpoBepseMoil  nestenbHOocTH.  OlieHUBaHME
9K3aMEHAIlMOHHON paboThl: MEepBUYHBIM Oayl, cepTU(PHUKAIMOHHBIN Oaiy, aTTecTallMOHHBIN
6am1. [lemoBepcuu EI'D 2023r. Koguduxarop. Cneundukarus. [IpaBuna 3anoiaHeHus: 01aHKOB
EI'D mo xumum. IlpaBuna moBeneHus Ha dk3aMeHe. VHTepHET — pecypcehl sl TOATOTOBKH K
EI'D no xumun.

1. CrpoeHne >EKTPOHHBIX 00OJIOYEK aTOMOB 3JIEMEHTOB IEPBBIX YETHIPEX TEPHOJOB: S- P-
u d-aneMeHThl. DNeKTpoHHass KoH(urypanus atoMa. OCHOBHOE H BO30YKIEHHOE COCTOSHUE
aTOMOB.

2. 3aKOHOMEPHOCTH HM3MEHEHHUs XMMHUYECKHX CBOWCTB JJIEMEHTOB M WX COCIWHEHHH II0
nepuojam u rpynnaM. Obmas xapakrepuctika MetaisioB [A—IIIA rpynn B ¢Bs3M ¢ MX MOJ0XKe-



HueM B [lepuoamueckoit cucrteme xumudeckux 31emMeHToB J[.M. MenaeneeBa u 0COOCHHOCTSIMU
CTPOEHHUSI MX aTOMOB. XapaKTEPUCTUKA MTEPEXOJHBIX AIEMEHTOB — MEJIU, IIUHKA, XPOMA, XKeJle-
3a — [0 UX MOJ0KEHUIO B [lepuoauueckoil cucreme xumuueckux 3neMenToB .M. Menneneesa u
OCOOEHHOCTSIM CTpOCHHS MX aroMoB. OO0mias xapakrepuctuka HemetawioB [VA—VIIA rpynn B
CBS3U C UX I0J0KeHHeM B [lepuoandeckoil cucreme xuMudeckux 3ieMeHToB J[.M. Menneneesa
U 0COOCHHOCTSIMHU CTPOCHHUS UX aTOMOB.

3. KoBanenTHas XuMu4eckas CBsi3b, €€ Pa3HOBUIHOCTH U MEXaHU3MBbI 00pa3oBaHMs. XapaKTepuc
TUKU KOBAJICHTHOU CBSI3M (TIOJISIPHOCTD U SHEprus cBsi3u). MoHHas cBs3b. MeTamnuueckas CBS3b.
Bonoponnas cBsi3b.

4. DneKkTpooTpuLaTeabHOCTh. CTENeHb OKUCICHUS U BaJICHTHOCTh XUMUYECKUX JIEMEHTOB.

5. BeniectBa MOJIEKYISIPHOI'O U HEMOJIEKYJISPHOIO CTpOeHUs. THUIl KpUCTAUIMUECKON PELIETKH.
3aBUCHUMOCTb CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHHSI.

6. Kiaccudukanus Heopranumyeckux BemiecTB. HoMeHKnaTypa HEOpPraHHYECKHX BEIIECTB
(TpuBHanbHas U MexIyHapoaHas). Knaccudukanus opraHuueckux BemiecTB. HomeHkiaTypa
OpraHMYECKUX BEILIECTB (TpUBHAJIbHAS U MEXIyHApOJHas)

7. XapaKkTepHble XUMUYECKHE CBOWCTBA MPOCTHIX BEUIECTB-METAJIOB: HIEIOYHBIX, IIEIOYHO3EME
JIbHBIX, AJIFOMUHUS; NIEPEXOIHBIX METAJUIOB: MEIH, IIMHKA, XpOMa, Keje3a. XapaKTepHble XUMU
YECKHE CBOMCTBA MPOCTBIX BEUIECTB-HEMETAUIOB: BOJIOPO/Ia, FaJIOT€HOB, KMCIIOPO/a, CEPHI,
asoTta, pocdopa, yrieposa, KpeMHHS.

8. XapakTepHble XUMHUYECKHE CBONCTBA OKCHIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIIOTHBIX.

9. XapakTepHble XHMHYECKHE CBOMCTBA OCHOBAHUU U aM(DOTEPHBIX TUAPOKCUIOB. XapaKTEPHBIC
XUMUYECKHE CBOMCTBA KUCIIOT.

10. XapakTepHble XUMHUECKHE CBOMCTBA COJICH: CPEIHUX, KUCIIBIX, OCHOBHBIX; KOMIUIEKCHBIX
(Ha mpuMepe COSMHEHHM aTIOMUHUS U IIMHKA)

11. B3auMocBs3b HEOPraHUYECKHUX BEIIECTB.

12. Teopus cTpoeHUsS OPraHUYECKUX COCTUHEHHUI: TOMOJOTHS M HU30Mepus (CTPYKTypHas H
IIPOCTPAHCTBEHHAs). B3anMHOe BiIMsSHUE aTOMOB B MOJeKyJax. Tumbl cBA3€l B MoJieKynax
OopraHvueckux  BemiecTB. [uOpuamsanus  aroMHBIX opoOurtaneil  yriepoma. Paaukan.
DyHKIMOHAJIbHAS TPy

13. XapakTepHble XMMHUYECKHE CBOWCTBA YTJIEBOJOPOJIOB: aJIKaHOB, IMKIOAIKAHOB, aJIKEHOB,
JTMEHOB, AJIKMHOB, apOMaTHYECKUX YIJI€BOJOPOOB (O€H30J1a U TOIy0J1a)

14. XapakTtepHble XHMHUYECKHE CBOICTBa MpeNeIbHBIX OJHOATOMHBIX W MHOTOAQTOMHBIX
CIIUPTOB, eHoa.

15. XapakrepHble XHMHUYECKHE CBOMCTBA ajbAETUIOB, MPENEIbHBIX KapOOHOBBIX KHUCIOT,
CIOXHBIX 3(upoB. buonornyecku Ba)XHbIE BEIIECTBA: KUPBI, OeNKH, YTIEeBOJBI
(MOHOCaxapubl, AUCaXapHIbl, TOJIUCAXaPUIbI).

16. OcHOBHBIE CHOCOOBI IOJYYCHHUS YIICBOIOPOAOB (B Jaboparopun). OCHOBHBIC CIIOCOOBI
HOJYyYEeHHUs] KUCIOPOICOIepKAIMX COeJMHEHUH (B JabopaTopun)

17. B3auMocCBs3b YIJIEBOJOPOIOB U KUCIOPOI0OCOAEPIKAINX OPraHMYECKUX COSAMHEHUI

18. Knaccudukanus XUMHUYECKUX PEAKIMii B HEOPTraHMYECKONW M OpraHM4eCKOW XMMHH.

19. CkopocTb peakuuu, ee 3aBUCUMOCTb OT pa3IMYHbIX (PaKTOPOB.

20. OOparumble 1 HEOOpaTUMBbIE XMMUYECKHE pEakIiu. XUMUYecKoe paBHoBecue. CMenieHue
paBHOBECHSI MO/ JEHCTBUEM PA3TUYHBIX (PAKTOPOB.

21. DnexTpoIUTHYECKAs TUCCOIMAIIHS ICKTPOIMTOB B BOJHBIX pacTBopax. CHIIbHBIC U cllaOble
ANIEKTPOJIUTHL. Peakiiuu noHHOro oOMeHa.

22. IlpaBwia paboTel B Jaboparopun. JlaGopatopHas mocyma u  oOopynoBanme. [IpaBuia
0€30MacCHOCTH NpU paboTe € €IKUMH, FOPIOYMMH M TOKCHUYHBIMH BELIECTBAMH, CPEICTBAMU
OblTOBOM XxuMuu. HayuyHble MeTOIbI HCCIIEJOBaHHUS XMMHUYECKHUX BEIIECTB M IpPEBpallCHUH.
MeTtonbl pa3aeneHuss cMeceid 1 OUUCTKH BellecTB. KauecTBEHHbIE peakllMi Ha HEOpraHUYeCKHe
BelecTBa U MOHBIL. MieHTuuKanys opraHnueckux COeMHEHHH.



23. TloHsATHE O METAJUTYPrUuM: O0IIMEe CIIOCOOBI MOMydeHus MeTaisioB. O0Iue HayYHbIE TPUHITU
bl XUMHYECKOT0 MPOM3BOJCTBA (HAa MpPUMeEpPE NMPOMBIIUIEHHOTO MOIYYE€HUsI aMMHUaKa, CepHOU
KUCJIOTBI, METaHOJIa). XMMHUUECKOE 3arps3HEeHHE OKPYXKAIOMIEH CPeIbl U €ro MoCIeICTBUS.
[TpupoaHbIe UCTOUHUKH YTII€BOJOPOJOB, UX NepepadoTka. BEICOKOMOIEKYIISIpHbIE COEIUHEHMSL.
Peaxkuuu nonmumepusanuu u noaukonaeHcauuy. [lonumepsl. IlnacTmaccsl, BOJIOKHA, Kay4yKH.
24. BplunciieHHe Macchl PaCTBOPEHHOI'O BELIECTBA, COAEPIKAILErocs B ONpPEAEICHHON Macce

pacTtBOpa € H3BECTHOM MacCOBOH I[OJ'ICfI; BBIYHCIICHHE MaCCOBOM J10JIM BCUICCTBA B paCTBOPC.

25. PacueTsl 00BEMHBIX OTHOLICHHUN T'a30B TNPH XUMHUYECKHX peakuusx. TerioBoil s¢dext
XUMHYECKOH peakiuu. TepmoxuMmudeckue ypaBHeHus. Pacuersl TemmoBoro 3¢ dekra
peakIum.

26. PacueTbl Macchl BellecTBa WM 00beMa ra3oB [0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCe

Ui O6’beMy OOHOT'O U3 YYaCTBYHOIINX B PCAKIIUH BCUICCTB.

27. Knaccuduxanus nHeopranuueckux  BemecTB. Kiaccudukanus W HOMEHKIATypa
OpPraHUYECKUX COECTUHEHMII.

28. DneKkTpooTpHULaTeIbHOCTh. CTENeHb OKUCICHHUS U BAJIGHTHOCTh XMMHUYECKUX JIEMEHTOB.
Peakunu okuCIUTENBHO-BOCCTaHOBUTENbHBIE. KOpPO3Us METAIOB U CLIOCOOBI 3aLIUTHI OT HEe.
29. DIeKTPOIIN3 PacIiIaBOB U PACTBOPOB (COJICH, IIeNouei, KUCIIOT).

30. I'maponms coneit. Cpena BOAHBIX PACTBOPOB: KUCHAsl, HEUTpaJIbHAS, IIETOTHAS.

31. XapakTepHble XMMHUYECKHE CBOWMCTBA HEOPraHMYECKHUX BEIIECTB: — MPOCTHIX BEIIECTB —
METAJIJIOB: LIEJIOYHbIX, HIEJIOYHO3EMEIbHBIX, ATFOMUHUS, IEPEXOJHBIX METAJUIOB (MEIH,

[IMHKa, XpOMa, JKeJie3a); — MPOCTHIX BELIECTB — HEMETAJIOB: BOJIOPOAA, TalOreHOB, KHCIOPOa,
cepsl, a3ota, pocdopa, yriaepoaa, KpeMHUS; — OKCHUIOB: OCHOBHBIX, aM()OTEPHBIX, KHCIOTHBIX;

— OCHOBaHUU W aM(OTEPHBIX THAPOKCHIOB; — KHUCIIOT; — COJIEH: CPEeIHUX, KUCIBIX, OCHOBHBIX;
KOMIUIEKCHBIX (Ha IPUMEPE COEIMHEHUN AIFOMUHUS U [IUHKA).

32. KayecTBeHHbIC peakllMd Ha HEOPTaHWYECKUE BEIleCTBAa M MOHBI. KauecTBeHHBIE peakluu
OPraHUYECKUX COCTUHECHUM.

33. XapakTepHble XUMUYECKHE CBOWMCTBA YTJIEBOJOPOIOB: aIKaHOB, IHMKJIOAIKAHOB, AaJIKEHOB,
JTUEHOB, AJIKUHOB, aDOMATUYECKUX YIJIEBOJOPOAOB (OeH305a U Toiyona). MOHHBIHN (mpaBuio
B.B. MapkoBHUKOBA) 1 paJIMKaIbHBI MEXaHW3Mbl PEAKIIUHA B OPraHUYECKOU XUMUHU.

34. XapakTepHble XMMHYECKHE CBOMCTBA TPENEIBHBIX OJHOATOMHBIX W MHOTOATOMHBIX
CHUPTOB, (PEeHONa, AIbJETHJIOB, IPEAEITbHBIX KapOOHOBBIX KHCIIOT, CIOKHBIX 3()UPOB.

35. XapakTepHble XMMHUYECKHE CBOICTBAa a30TCOJCPKAIINX OPTraHWYECKHX COCIHMHEHUI:
aMUHOB U AaMHHOKHUCIOT.  buonornueckn  BaKHbIE BeIIEeCTBa: KHUPBI,  YIJIEBOAbI
(MOHOCaxapupl, AMCAaXapuIbl, MOJUCAXAPUAbI), OEIKHU.

36. Peakuun OKHCIUTEIbHO- BOCCTAHOBUTEIbHBIE. KOppO3Hsl METaJIOB U CIIOCOOB! 3aIIUTHI OT

HEC.

37. Peaxiuu, moATBepKAAOIIHE B3aUMOCBSI3b HEOPTaHUYECKUX COCTUHEHHM.

38. Peakiuu, moaTBEPKAAIOIINE B3aUMOCBSI3b OPraHUYECKUX COETMHEHUI.

39. Pacuetsl maccel (0ObeMa, KOMMYECTBAa BEIIECTBA) MPOAYKTOB PpEaKIMM, €CIU OJHO U3
BEIIECTB JIJaHO B U30bITKE (MMEET IPUMECH ), €CIIM OJTHO U3 BEILIECTB JaHO B BUJE PacTBOpa C
oTIpeieIeHHOM MacCOBOM JI0JIei pacCTBOPEHHOTO BellleCTBa. PacueTsl MaccoBOi MM 0ObEMHOI
JIOJIM BBIXOJA TPOJYKTAa PEaKIUH OT TEOPETHYECKHM BO3MOXKHOTO. PacueTrsl MaccoBoW moyu
(Macchl) XUMHYECKOTO COSIMHEHUSI B CMECH.

40. HaxoxjeHune MOJICKYJSIpHON (opMyITbl BElecTBa.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30BAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHHMS K pPe3yJlbTaTaM OCBOCHUS OOydYarOUIMMUCS
IporpaMM CpPeAHEro oOIIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeAaHero o0IIero o0pa3oBaHus SBIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-ICSTEIBHOCTHBIM IOJAXOJOM B CTPYKTYypE JMYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHuUs
BBIJICJIEHBI CIICAYIOLINE COCTaBIISIONIHE:

OCO3HaHHE O0YYAIOUIMMUCA POCCUHCKOM Tpa’kIaHCKON HAESHTUYHOCTH — TFOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CaMOOIIPEICIICHUIO;

HAJIMYUE MOTUBAIIUU K 00yUEHUIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKHU XUMUHU;

TOTOBHOCTh M CIOCOOHOCTH OOYYArOMIMXCS PYKOBOJCTBOBATHCS B CBOCH IESITEIHHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TNPUCYIIMMU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KM3HEHHBIC TJIAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS NpeAMeTa «XUMHUS» IOCTHTAIOTCS B EIUHCTBE
y4eOHOIl M BOCHIUTATEIbHOM JIEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJeaJaMU POCCHICKOro
IpaXXIaHCKOTO O0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPAaBWIAMH MOBEICHHS,
CHOCOOCTBYIOIIMMH TIPOLIECCAM CAMOTIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpeaMeTa «XUMUS» OTpa)xaroT chOpMHUPOBAHHOCTh
OTBITa TIO3HABATENBHONM M TPAKTHYECKOW MAEATENBHOCTH OOYYaloMUXCS [0 pean3aluu
NPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

NPEICTaBICHUS O COIMHUAIBHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHN B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOU JIEATEIBHOCTH MPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelIeHny yueOHbIX U MMO3HABATEIbHBIX 33/1a4, BHIOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh U IPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHUX
IpY aHaJIN3€ pa3IMYHbIX BUJOB YUEOHOH NesATeTbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY M HAyYHOMY HACIETUI0 OTEUYECTBEHHOM
XUMHU;

yYBa)KEHHsI K IpoIeccy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOIO NPUMEHEHUS
XHUMHHU, OCO3HAHUS TOTO, YTO JOCTHKEHHsSI HAyKH €CTh Pe3yNlbTaT JUIMTENbHBIX HaOII0AeHUi,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSITHHOTO TPY/a YUEHBIX U TPAKTUKOB;

WHTEpeca M TI03HABAaTENFHBIX MOTHBOB B TIOJNyYEHHH | TIOCIEOYIONIEM AaHAaJHN3e
UHPOPMAIIAH O TIEPETOBBIX JOCTI)KEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH,



3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIGHMBAaTh CUTYallMH, CBSI3aHHBIE C XHUMHUYECKUMHU SIBJICHUSIMH, U
MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IIOBEJCHUE W IOCTYIIKM CBOMX TOBApHILEH C IMO3UIUA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUM STUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOrO M 0Oe30macHoro obpasza >KHU3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37]0POBbBIO;

coONIOfCHHS TPaBUJI 0E30MacCHOTO OOpAIEeHUs] ¢ BEIIECTBAMH B OBITY, IMOBCEIHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHMMAHUA LEHHOCTH WPaBWJI WHAMBUAYAJBHOTO M KOJUIGKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIKUX 3/I0POBbIO U KU3HU JIOJICH;

OCO3HAHUS TOCIICJCTBUI M HENPUSATHS BPEIHBIX NPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIICIOBATEIILCKOW JIESATEIBHOCTH,
0O0I11IECTBEHHO TOJIE3HOM, TBOPUECKOM U APYTUX BUAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PELICHWU MPAKTUYECKUX 3a/lad COLHUAIbHOMI
HAIPAaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

HWHTEpeca K MPAKTUYECKOMY HM3YUYECHHIO MPOQPECCU pa3IuyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJ0BOM 1€ATEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY WHIMBUIYaTbHOW TpPAaeKTOPUM OOpa30BaHMs,
Oynymieit mpodeccuu U peaau3anuu COOCTBEHHBIX KHU3HECHHBIX TUIAHOB C YYETOM JTMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U IMOTPeOHOCTEH 00IIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTMUYECKH IIeIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHUMAaHUS TI00aJTFHOTO XapaKTepa YKOJOTHUUECKUX MPOOJIeM, BIUSHHUS IKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHUE PUPOJHON U COLMATBHOU CpPEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIB30BAHUS JOCTHKEHUN XUMUH IS PEIICHUSI BOIPOCOB
paloHAIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTHUBHOTO HETPUSTHS IEHCTBUM, MPUHOCSIIIUX BPEI OKPYXKAIOIIEH MPUPOIHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArOMPHUSATHBIE SKOJIOTHMUECKHUE MOCIEACTBHUS MPeaIPUHUMAEMbIX
JIEMCTBUN U NPEAOTBPALLATD UX;

HaJUYMsl PAa3BUTOTO HKOJOTHYECKOTO MBIIIICHUS, SKOJOTUYECKONW KYJIBTYPhI, OIBITA
NEATETbHOCTH  SKOJIOTUYECKOW HAMNpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMHU B
MO3HABATENIbHON, KOMMYHUKATUBHON U COLIMATIBHON MPAKTHKE, CHIOCOOHOCTH U YMEHHS aKTUBHO
MPOTUBOCTOSATH UACONIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O NO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTHKHY;

MOHMMAaHUSA CHENU(PUKA XHMUU Kak HayKd, OCO3HaHUs €€ poinu B (OPMUPOBAHUU
PaIMOHAIBPHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUH IIEIOCTHOTO MPEACTaBICHUS 00 OKpYKaroIIeM
MHpE KaK O €IWHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHWM TMPUPOJIHBIX 3aKOHOMEPHOCTEH W
pEIICHUH TIPOOJIEM COXPaHEHHS IPUPOTHOTO PABHOBECHS;



yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XMUMHH JJIS COBPEMEHHOM IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH U BaXXHOH pPOJIM B CO3JaHMHM HOBOW 0a3bl MaTepHabHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEBOM M HKOJIOIMYecKOil 0e30MacHOCTH, B Pa3BUTUHU MEIUIUHBI,
o0ecreyeHny yCIOBHUM yCIEUTHOTO TPyAa U SKOJIOTHYecKd KOMGOPTHOM KU3HU Ka)K0T0 4ieHa
o0I11eCTBa;

€CTECTBEHHO-HAYyYHON TI'PAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTH METOJOB I103HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIy4aeMble 3HAHUS s
aHaJM3a U OOBSACHEHHUS SIBICHUN OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUS ie7aTh 000CHOBaHHbIC 3aKIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C LIEJIBIO MOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO MCMOJIb30BaTh XUMUYECKUE 3HAHUSA [Tl pelIeHHs IpobiieM
B PEAJIbHBIX )KM3HEHHBIX CUTYAIIHIX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENbCKON AESITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHMIO HOBBIX 3HAaHUH TI0 XUMUU B COOTBETCTBUU C >KM3HECHHBIMHU
NOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSAM Tpyda B pPaIMYHBIX cdepax mpodecCHoHaATHHOU
JESITEIIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHUS YUEOHOTrOo IpeaMera «XUMHS» Ha YPOBHE
cpeaHero odmiero 00pa3oBaHus BKIIFOYAIOT:

3HAYUMBIC [JIs1 q)OpMI/IpOBaHI/IFI MHPOBO33PCHUA O6yanOHIHXC$[ MCKIUCHUITIJIMHAPHBIC
(MeXMpeIMeTHbIC) OOLICHAYYHBIC TIOHSATHUS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOH KapTHHBI MUPa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, Hay4HbIH (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIIEIOBaHUE, HAOTIOICHHE, H3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHUKATUBHBIE,
perynatuBHble), oOecreunBatonyie (opmupoBaHue (QYHKIMOHATHHOH TPAaMOTHOCTH U
COLIMAJIbLHOW KOMITETEHIIMH 00Y4aroINXCsl;

CIIOCOOHOCTh ~ OOYYalOIMUXCS ~ KMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCalbHbIE YydeOHbIE ACHCTBHS B TO3HABATEIHHOW U
COLIMATILHOM MTPaKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PCTYIATUBHBIMHA HeﬁCTBHﬂMH.

OBi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH M03HABATEIbHBIMH /1€ CTBUSIMU:

1) 6a3oBble JIOrHYecKHe 1eCTBUS:

CaMOCTOSITENILHO  (DOPMYJIUPOBATh M aKTyaJIM3MPOBATh MPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpeICNATh 1ENH JeATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JIOCTHKCHUS,
COOTHOCHUTH PE3yIbTaThl AEATEILHOCTHU C TIOCTABICHHBIMU IIENISIMH;

HCIIOJIB30BaTh IpU OCBOCHUU 3HAHUU HpI/IéMLI JIOTUYCCKOI'O MBIIIJICHUS — BBIACISATH
XapaKTCPHBIC IIPHU3HAKU OOHATHH WU YCTaHaBJIMBaTb WX B3aWMOCBA3b, HWCIOJb30BaATH
COOTBETCTBYIOIINE OHITHS JIsI OOBSICHEHUS OT/ICNbHBIX (PAKTOB U SBICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPUHU IS KIACCU(PUKALIUY BEIIECTB U XMMHUECKHUX PEaKIIHii;

YCTaHABJIIMBATh MPHYNHHO-CJICACTBCHHBIC CBA3U MECKAY N3YUACMBIMU SABJICHUSAMU,



CTPOMUTH JIOTUYECKHE PpACCYXJEHUS (MHAYKTHBHbBIE, JIEIyKTHBHbBIE, II0 aHAJIOIHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEYUS B pacCMaTpUBAEMBIX SIBJICHUAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIeJH, TPe0Opa30BbIBATh MOAEIbHBIE IPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHU4yecKkass (GopMynia, YypaBHEHHE XHMHUYECKOH peakuud — TpU pPEleHHH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHATh Ha3BaHHbIE MOJIEIbHBIC IMPEICTABICHUS
JUIS BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUUECKUX PEAKIIUH.

2) 0a30BblIe HCCJIeN0BaTEIbCKHE 1eHCTBHS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEAKIIUI;

dopmynupoBaTh LETM U 3a7adyd  MCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE W
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHbBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS TMITOTE3bI 110 IPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMbIX CYXK/IEHUI;

BJIA/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUS M TNPOBEACHUS YUECHHUUECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 332 XOJOM IpPOIEcca, CaMOCTOSITEIHHO
IPOTHO3UPOBATh €ro pes3yibTar, (popMyaupoBaTb O0O0OOLIEHHS M BBIBOJbl OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJETAHHON
pabore;

IpUOOpEeTaTh ONBIT YYEHUUECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/AOB pelIeHUs
HPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3InYHbIX METO/I0B MIO3HAHMUSL.

3) padora ¢ unopmaunmeii:

OPUEHTHPOBATHCSI B  Pa3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAS
JAUTEepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcbl VHTepHera),
aHAJIM3UPOBaTh HMH(OPMAIMIO pPA3JIMYHBIX BUAOB M (QOPM MPEACTaBICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyYHbIE METOAbl IpPU IOMCKE U O0TOOpe
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHSI YUeOHBIX 3a71au ONpeeIEHHOTO THIIa;

npuoOpeTaTh ONBIT MCIOIb30BaHHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (hOpMY IpelCTaBlIeHUs UHPOpPMAIUK (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KauyeCcTBE CpEACTBA MNpU paboTe C XUMHYECKOU
uH(popMalMel: NPUMEHATh MEXIpeAMeTHbIe ((U3NYecKue M MaTeMaTHYecKHUe) 3HaKu U
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U Pe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUNYECKUE CPE/ICTBA HATJITHOCTH.

OgiajeHHe YHHBEPCAJIbHBIMA KOMMYHUKATHBHBIMH AeHCTBHAMM:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAa€MOW TEMBI B XOJie AUAora U/WiIH JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCHUTEIBHO BBIOJIHEHUS
IIPEUI0KEHHON 3a1a4H;

BBICTYIIaTh C IPE3EHTALMEl PE3yabTaTOB MO3HABATEIBHOW AEATEIBHOCTH, MOJIYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU TPU  BBIIOJHEHUH XMMHUYECKOTO
AKCIIEPUMEHTa, MpPaKTU4YeCKOM paboThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEIECTB,
peanu3aly y4eOHOro mpoekTa U (OpMYIMpPOBATH BBIBOJBI M0 pPE3YJbTaTaM IMPOBEAEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIaCOBaHMS MO3ULIMIA B X0/1€ 00CYX/IeHUS 1 0OMeHa MHEHHSIMH.

OsgilaieHHe YHUBEPCAJbHBIMHU PeryaISTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIbHO IJIAaHUPOBaTh U OCYIIECTBISATH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpezenss €€ UeNU U 3aJlaud, KOHTPOJIUPOBATh U MO Mepe HEeOOXOIUMOCTH KOPPEKTHPOBATh



npeayaraeéMblii aITOPUTM JICHCTBUH TPHU BBHIMOJHEHUH y4eOHBIX M MCCIENOBATEIbCKUX 3aiad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHs C YY4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUECKUX PEAKIIMAX;

OCYIIECTBJIATh CaMOKOHTPOJIb CBOEH JESITENbHOCTH Ha OCHOBE CaMoOaHalu3a |
CaMOOIICHKH.

INPEAMETHBIE PE3YJIbTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XMMUs» OTpaXkaroT:

c(OPMHUPOBAHHOCTh TPEJACTABICHUH O XMMHUYECKOH COCTaBIAIONICH eCTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJU XUMHUU B IO3HAHUM SBJICHUN NPUPOABI, B (OPMUPOBAHUU
MBILUICHUST U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaMOTHOCTH, HEOOXOAMMOM IS
pellIeHUs] NPAKTHUUYECKHUX 3a4ad M SKOJIOIMYEeCKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cperie;

BJIQJICHHE CHUCTEMOW XUMHUYECKHX 3HAHW, KOTOpas BKIIOYAET: OCHOBOIIOJAraroliue
MOHTUS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XHUMHUYECKasi CBS3b, CTPYKTypHas ¢Qopmyna (pa3BEépHyTas U
COKpaméHHasl), MOJIb, MOJSIpHAs Macca, MOJAPHBIA O00BEM, YITIEpOIHBIA  CKEJeT,
GbyHKIIMOHATIbHAS TpYMMa, paguKai, H30MepHus, W30MEepbl, TOMOJIOTMYECKUN psi, TOMOJIOTH,
YIIEBOAOPOABI, KHCIOPOA U a30TCOJEpKallie COCTUHEHUSI, MOHOMEp, MOJIUMED, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS]); TEOPUU U 3aKOHBI (TEOpUsl CTPOEHUSI OPraHMUYECKUX
BemectB A. M. byTiepoBa, 3aKkOH COXpaHEHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIeXKalllue B OCHOBE IOHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOTrHYECKHe CBEJACHUS O CBOMCTBAX,
cocTaBe, MOJMy4YeHUHU M 0€30MaCHOM MCIOJIB30BAHNN BaXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JIeATEIbHOCTH YEI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEpPHbIE MPU3HAKHU MOHATHUI, yCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUH COCTABA, CTPOEHUS U
IIPEBPALICHUI OPraHU4YECKUX COEIMHEHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJUKY JJIsI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM) (OpMyJST OPraHUYECKUX BELIECTB
Y YpPaBHEHUI XMMHUYECKMX pEaKLMi, N3rOTABJINBATh MOJAEIN MOJIEKYJ OPraHMYECKHX BEILECTB
JUISL AJUTFOCTPALIUU UX XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHHMS],;

c(OpMHUPOBAHHOCTh YMEHUI yCTaHABIMBATh MPUHAIIEKHOCTh U3YUYEHHBIX OpPraHUYECKUX
BEUIECTB 10 HX COCTaBYy U CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynine COeIuHEHUN
(YyriaeBoJopodbl, KHUCIOPOJ UM a30TCOJAEpXKAllde COEIUHEHMs, BbICOKOMOJIEKYIISIPHbIE
COEJMHEHUs), JaBaTh MM Ha3BaHMs No cucremarndeckoi HomeHkiatype (IUPAC), a takke
NPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OT/AEIbHBIX OPraHMYECKHX BEIIECTB (ITUIIEH, MPOIMIIEH,
aleTUJIEH, STWICHIVIMKOJIb, TIULEPUH, (PEeHOd, ¢GopMaibIeruj, aleTaablerui, MypaBbUHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO3a, (PPYyKTO3a,
Kpaxmall, [1eJUTI0JI03a, TIUIHH);

c(OpMUPOBAHHOCTh YMEHHMSI OMNpPEAENATh BHJIBI XUMHUYECKOM CBS3M B OpPraHMYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);



c(OpMUPOBAHHOCTh YMEHHSI NPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS OpPraHMYeCKHX
BemecTB A. M. bytiepoBa mist 00bsSCHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHMUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKkTepu3oBaThb COCTaB, CTPOCHUE, (PUIUYECKHE U
XUMUYECKHE CBOMCTBA TUIIMYHBIX IIPEACTABUTENECH PA3IMYHBIX KJIACCOB OPIraHMYECKUX BELIECTB
(MeraH, 3TaH, ASTWICH, NPONWICH, alneTwieH, OyramueH-1,3, mermnOyramuen-1,3, OeHsod,
METaHOJ, dTAHOJ, YTHJICHTJIUKOIb, TIUIEPUH, (CHON, aleTallbJeTUl, MypaBbUHAS U YKCYCHAs
KHUCIIOTBI, TJIIOKO3a, Kpaxmaj, IeJUI003a, aMHUHOYKCYCHAasi KHCIIOTa), WILTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXJIY HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XMUMHUYECKUX PEAKLIUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYIT;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTEePH30BaTh HCTOYHUKH YIIICBOJIOPOIHOTO CHIPhS
(HedTh, MPUPOMHBIA Ta3, Yrojib), CIOCOOBI HMX TMEPEepadOTKH M MPAKTUYECKOE NPHUMEHEHUE
MPOJYKTOB NepepaboTKu;

c()OPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypaBHEHUSIM
(maccel, 00b€Ma, KOJIMYECTBA HMCXOJHOIO BEIIECTBA WM NPOJIYKTAa PEAKUIUU IO H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOTHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHH BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOT'O
MO3HAHUSI, WCIOJIb3yeMbIX B XUMHUM TPU HM3YUYCHUH BEHIECTB U XHUMHUYECKUX SBJICHUUN
(HaOnrofeHue, U3MEpPEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE), HCIOJIb30BaTh CHUCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PELIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX
C BEUIECTBAMHU U UX IPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMECHHI COOIONATH TpaBHiIa MOJB30BAHUS XUMUYCCKOW TIOCYION U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAK)KE MPaBHUiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJIHATE XUMHUYECKUN IKCHEPUMEHT
(mpeBpalleHns OPraHMYECKUX BEIECTB MPU HArPEBaHHH, MOJIYYCHUE STUJICHA U M3YUYCHUE €Tr0
CBOMCTB, KAaueCTBCHHBIC pPEAKIIMM OPraHMYEeCKUX BEIIECTB, JIEHATypalus OEJIKOB Mpu
HarpeBaHUU, I[BETHBIE PEAKI[MN OETKOB) B COOTBETCTBUH C MpPaBUIAMH TEXHUKH 0€30MacHOCTH
npu OOpallleHUuU C BEIIeCTBAMHU U JTaOOPATOPHBIM O0OPYIOBaHHEM, MPEICTABIATH PE3yIbTaThl
XUMHUYECKOTO JKCIIepUMEHTa B (OpMe 3alucH YpPaBHEHUM COOTBETCTBYIOIIMX pPEAKIUd |
(GbopMyIUpPOBATh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIIHUIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBoil nH(popmalu, MHTEepHET U APYyrux);

c(OpMUPOBAHHOCTh YMEHHUI COOIOJaTh MpaBUiIa HKOJOTMYECKH IIeJ1eCO00pa3HOro
MOBEJICHUsI B OBITY M TPYIOBOM JEATEIBHOCTH B IEJIAX COXPAHEHUs] CBOETO 3/I0POBbS U
OKpY’Karollled MPUPOIHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBI
ONpeeNEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMAas cMbica nokaszarens [IJIK, moscHsTs Ha
npuMepax CrocoObl YMEHBIIICHUSI M TIPEIOTBPAICHUSI UX BPEIHOTO BO3JICUCTBHS HA OPraHU3M
YeJI0BEeKa;

JUIsi 00y4YarolUXcsl ¢ OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU 3JI0POBbS: YMEHHE MPUMEHSATH
3HaHMUS 00 OCHOBHBIX JJOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBIICHHIA;

JUISL CIENbIX W CIA0OBUIAIIMX OOYYarolIuXcs: YMEHHE HCIIOJIb30BaTh pelbedHo-
TOYEYHYIO cuctemMy obo3Hauenuit JI. bpaiins nns 3anucu xumudeckux Gopmyil.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHMsSI Kypca «OOmass W HEOopraHuyeckas XUMHS»
OTpaXKaroT:



c(hOpMUPOBAHHOCTh TPEJCTABICHUNA: O XWMHYECKOW COCTaBIISIONMICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B IO3HAHUU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHASI W KYJAbTYPBI JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOIUMOW st
pellleHusT TPAaKTHUYECKUX 3a7ady M HKOJIOTMYEeCKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
310POBBIO U IPUPOJHOM CpeEAE;

BIIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpas BKJIKYACT: OCHOBOIIOJATAIOLINE
HOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIM ATOMOB, UOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII 00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYECKas CBs3b (KOBAJCHTHAas, HWOHHAs, MeETa/lInyeckas, BOJOPOIHAA),
KpUCTAJUITMYECKasi  peméTka, THUIBI XMMHUYECKHX  peaKkluid, pacTBOp,  IJIEKTPOIUTHI,
HEBJICKTPOJIUTBI, SJICKTPOJUTHYECKAS JUCCOLUUALMUSA, OKUCIUTEIb, BOCCTAHOBHUTENB, CKOPOCTH
XUMHYECKOH  peakIMHM, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHbI  (Teopus
SJIEKTPOJUTUYECKON JAuccolManuu, nepuoanueckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHEHHUs MacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPAILLICHUS SHEPTUU MPU XUMHUUYECKHUX
peakuusix), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHHN S3bIK XUMHUH, MHPOBO33PEHUYECKHUE 3HAHUS,
JeXalue B OCHOBE IIOHMMAaHHsS MPUYMHHOCTH M CHUCTEMHOCTH XHWMHMYECKHUX SIBJICHUU,
dakTonornueckue CBeJCHUSI O CBOWMCTBAX, COCTaBe, MOJYyYEHUU U OE30MacHOM HCIOJIb30BaHUU
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JCSITEIBHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISBIIATH XapaKTEPHBIC NMPU3HAKK MOHSATUH, YCTAaHABINBATh
UX B3aUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMNHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX MPEBPALLECHHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJIHUKY JJIi COCTABJICHHS
dbopMys BEHIECTB W ypaBHEHUH XMMHYECKUX PEAKIMi, CHUCTEMAaTHYECKYyI0 HOMEHKJIATypy
(IUPAC) u TtpuBHajbHBIE Ha3BaHWs OTIEJIBbHBIX HEOPraHMYECKHX BeEIIECTB (YrapHbIil Tas,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi U3BECTh, HErauméHas W3BECTh, NUThEBAs COAa, MUPUT U
Jpyrue);

c(hOpMUPOBAHHOCTh YMEHUM OMPEACIIATh BAJICHTHOCTD U CTETIEHb OKUCIICHHUS] XUMHUYECKUX
AIIEMEHTOB B COCIMHEHHIX PA3IMUYHOTO COCTaBa, BU XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUIl KPUCTAIUIMUECKOW PEHIETKH KOHKPETHOTO
BEIleCTBA (aTOMHAas, MOJEKYJSpHAas, MOHHAs, METa/NIMYecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COEAUHEHHUI;

c(hOpMUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAIEIKHOCTh HEOPTAHMUECKUX BEIIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIIacCy/TpyIIe cCoeTuHEeHUN (IPOCThie BEIIeCTBa — METAIUIBI U
HEMETaJUIbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpPHBIE THAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUU pacKpbIBaTh CMBICH TMepuoandeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINUU;

chOpMUPOBAHHOCTh YMEHUW  XapaKTEPU30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX ieMeHToB 1—4 nepuozos [lepuonuueckoii cuctemMbl XuMuueckux 3nemeHToB /1. U.
MeHeneeBa, HCHONB3YS TOHITHSA «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUYECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XMMHUYECKHUX DJIEMEHTOB M HX
COEIMHEHUH M0 nepuoaam u rpynnam [leproandeckoil cucteMbl XUMHAYECKHX di1eMeHToB /1. M.
Menneneena;

c(OPMUPOBAHHOCTh YMEHHI XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA HEOPraHMYECKUX BEIIECTB PAa3JUYHBIX KIJIACCOB, MOJTBEPXIaTh CYIIECTBOBAaHUE
TEHETUYECKON CBSI3M MEXJy HEOPTraHWYECKUMH BEIIECTBAMH C TIOMOIIBIO YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUN;



c(OpMUPOBAHHOCTh YMEHHUS KJIACCHU(PUIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3IuYHbIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyromux BEIIECTB, TEIIOBOMY 3¢ (eKTy peakiuu,
M3MEHEHHUIO CTENICHEN OKUCIIEHMSI 3JIEMEHTOB, OOPAaTUMOCTH PEaKLuy, YIaCTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEaKUUil pa3InYHbIX TUIIOB, MOJIHBIE
U COKpallEHHBbIE YPaBHEHUS peaklUii MOHHOTO OOMEHa, YUUTHIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh yMEHHUI TNPOBOAUTH PEAKIUH, MOATBEPKIAIOUINE KaueCTBEHHBIN
COCTaB pA3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACHO3HABATh OIBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX paCTBOpPaX HEOPraHMYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUI pPacKpbhIBaTh CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBHUTEIBHBIX
peaKIuii TOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOW pPEeaKIMU OT
pa3iauyYHbIX (DAKTOPOB; XapaKTep CMEIICHHS XUMHUYECKOrO0 PABHOBECHS B 3aBHCHUMOCTH OT
BHemHero BozzaeiicTBus (mpuniun Jle [llarense);

c(OPMHPOBAHHOCTh YMEHHUU XapaKTEepU30BaTh XHWMHYECKHE IMPOIECCHI, JIeKAIIUe B
OCHOBE MPOMBIIIJICHHOTO MOJYYeHUsS CEPHOW KHCIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTh
IpeCcTaBiIeHUd 00 OOIMX HAyYHBIX MPUHLHUIAX U SKOJOTHYECKHX MPOoOJieMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIEHUS C MCIOIb30BAHUEM IIOHATHUS
«MaccoBasi JI0JNisl BEIECTBA B PAcTBOpPE», OOBEMHBIX OTHOIIEHUN Ta30B MPU XUMHYECKHX
peaKIusax, Macchl BEIIECTBAa WM 00BbEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOTO 3(ddekra peakuun Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATH MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYIOi U
n1abopaTopHBIM 000pYIOBaHUEM, a TaKXKe MpaBuiia 0OpalleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIHUSMHU 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBINOJHATE XUMHUYECKUN 3KCHEPUMEHT
(pa3nokeHue TepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTajlu3aTopa, OINpPEAEICHUE Cpeabl
pPacTBOPOB BELIECTB C MMOMOIIBIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMHYECKOW pEaKIUH, peaklUd HMOHHOro OOMEHa, KaueCTBEHHbIE peakluu Ha
cynb(ar-, KapOOHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3agad no TemMam «Mertamasl» U «Hemeramibsl») B COOTBETCTBUM C TMpPaBWIIAMU TEXHUKU
0€30I1acCHOCTH NPH OOpallleHUH C BELECTBAMH U JIAOOPATOPHBIM 000pyI0BaHUEM, IIPEACTABIAThH
pe3ynbTaThl XMUMHYECKOTO HKCIEpUMEHTa B (hOopMe 3amUCH ypaBHEHUM COOTBETCTBYIOIIMX
peakuuii 1 GopMyIMpPOBaTh BBIBOIbI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XUMHMUYECKYIO HH()OpMALHIO,
NOJYy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CPEICTBA MaccOBOW KOMMYHMKalMH, MHTepHET u
IPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOJIOaTh MpaBUiIa HKOJOTMYECKH IIeJ1eCO00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH JEATETBbHOCTH B LENAX COXPAHEHUS CBOEro 370pOBbs M
OKpYXKarolled NPUPOJHON Cpenbl, 0OCO3HaBaTh ONACHOCTb BO3JECHCTBHUS HA KMBBIE OPraHHU3MBI
onpeAenéHHBIX BellecTB, MoHMMas cMbich nokasarens [1JIK, moscHATs Ha mpumepax criocoObl
YMEHbILIEHUS U TPEJOTBPAIICHUS X BPEJHOTO BO3/IEHCTBUS HA OPraHU3M YelIOBEKa;

JUIs OOYYarOLIUXCS ¢ OrPaHMYCHHBIMH BO3MOXHOCTSMU 370POBBSI: YMEHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHHUS BEIIECTB U XMMUYECKHX SIBICHUI;

JUISL CIENbIX W CIA0OBUIAIIMX OOYYaroNIUXCs: YMEHHE HCIIOJIb30BaTh pelbedHo-
TOYEYHYIO cuctemMy obo3Hauenuit JI. bpaiins nns 3anucu xumudeckux Gopmyi.



KAJTEH/IAPHO-TEMATHYECKOE IVIAHUPOBAHHUE (68u4)

Ne
3AHATUA

Tema 3ansaTudA

KoJ1-Bo yacoB

1

Beenenue.  Crpykrypa u dopmar KM EI'D mno xumuu.
Hemorepcun EI'D. Konudukarop. Cnenuduxausi.

2

[IpaBuna 3amomnenuss OnankoB EI'D mo xumuu. IlpaBuna
MOBEJICHU Ha 3K3aMeHe. MHTepHEeT — pecypcChl AJisi MOJATOTOBKH K
EI'D no xumun.

1. CrpoeHne »SIEKTPOHHBIX OOOJIOYEK aTOMOB JJIEMEHTOB
NEPBBIX YETBIPEX IEPUONOB: S- P- U d-3JIEMEHTHI. DIEeKTPOHHAS
KoHurypamus atomMa. OCHOBHOE | BO30YXJIEHHOE COCTOSHUE
aTOMOB.

2. 3aKOHOMEPHOCTH U3MEHEHUSI XUMHUYECKHUX CBOMCTB
JJIEMEHTOB M MX COEAMHEHUH 10 NIEPUOJAM M TPYIIIAM.

2. O6mas xapakrepuctuka MetamioB [A-IIIA rpynm B cBs3u ¢
UX moJiokeHueM B llepuoandeckold CUCTEME XHUMHUYECKUX
anemenToB J[.M. MennaeneeBa U OCOOCHHOCTSMHU CTPOCHHS HX
aTOMOB. XapaKTEePUCTUKA IEPEXOAHBIX AIEMEHTOB — ME/IH, IINHKA,
Xpoma, xKejeza — Mo uX IojoxkeHuto B Ilepuoguyeckoil cucreme
xumudeckux aiementoB J[.M. MengeneeBa m 0COOEHHOCTSIM
CTPOCHUS UX aTOMOB.

2. XapaKTepuCTHKa IIEPEXOJHBIX JJIEMEHTOB — MEIHW, IIMHKA,
Xpoma, Kejeza — Mo uX IojoxkeHuto B Ilepuoguyeckoil cucreme
xuMmudeckux aiementoB J[.M. MengeneeBa m 0COOEHHOCTSIM
cTpoeHus ux atomoB. OOmIas XxapakTepucTuKa HemeTaoB [VA—
VIIA rpynn B cBA3M ¢ ux mnojoxeHuem B llepuommueckoin
cucteMe xuMudeckux onemeHtoB .M. MeHneneera wu
0COOEHHOCTSIMU CTPOEHHUS UX ATOMOB.

3. KoBaneHTHas XuMHYecKas CBs3b, €€ pPa3HOBUAHOCTU U
MEXaHM3MBbl 00pa30BaHUs. XapaKTEPUCTUKH KOBAJIEHTHOH CBS3U
(monspHOCTH M 3Heprust cBs3u). MoHHas cBs3b. Meramnnueckas
cBA3b. BogopoaHas CcBs3b.

4. QHGKTpOOTpI/IHaTeHLHOCTB. CreneHp OKUCICHUS U BAICHTHOCTD
XHUMHUYCCKUX 3JICMCHTOB.

5. BemectBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO cTpoeHus. Tun
KPUCTAIJINYECKON PEIIeTKH. 3aBUCUMOCTh CBOMCTB BELIECTB OT UX
COCTaBa U CTPOCHHS.

10

6. Krnaccudukanus HeopraHuveckux BemiecTB. HomeHKkiarypa
HEOPraHUYECKHX BEIIECTB (TPUBUAIIbHAS W MEXIYHAPOIHAS ).
Knaccudukanus OpPraHMYECKUX BELIECTB. Homenxknarypa
OpPraHMYECKUX BEIIECTB (TPUBUATBHASI U MEXKIyHAPO IHAs)

11

6. Knaccudpukamuss opranmdyeckux BemiectB. HomeHnknarypa
OpPraHUYECKUX BEIIECTB (TpUBHAJIbHAS M MEXJIyHAPOIHAs)

12

7. XapakTepHble XHMUYECKHE CBOICTBa TMPOCTHIX BEIIECTB-
METaJUIOB:  ILIEJIOYHBIX,  IIEJIOYHO3EMEIBHBIX,  AIIOMUHUS;
IEPEXOJHBIX  METAJUIOB: MeIM, I[MHKA, XpOMa, JKelesa.
XapakTepHble  XUMUYECKHE CBOMCTBA IIPOCTBIX  BEILECTB-
HEMETAJIJIOB: BOJOPO/1a, TaJOT€HOB, KHCIOPOJa, CEPHI,

a3ora, Gocdopa, yriepoja, KpEeMHHUS.




13

8. XapakTepHble XHMHUYECKHE CBONCTBA OKCHIOB: OCHOBHBIX,
aM(OTEPHBIX, KUCITOTHBIX.

14

9. XapakTepHble XHMHYECKHE CBOWCTBA OCHOBaHUH U
aM(pOTEePHBIX THIPOKCHIOB. XapaKTepHbIC XUMUYECKHE CBOWCTBA
KHCJIOT.

15

10. XapakTepHble XHMHYECKHE CBOWCTBA COJICH: CpPEIHUX,
KHCITBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha MpUMepe COCAMHEHMI
QTIOMUHUS U [IUHKA)

16

11. B3auMoCBsI3b HEOPraHUYECKUX BEIIIECTB.

17

12. Teopus CTpOCHHUSI OPraHUYECKUX COCAMHEHUI: TOMOJIOTHS H
n3oMepust (CTpyKTypHas U IpPOCTpaHCTBEHHas). Bsaumuoe
BIUSHUE aTOMOB B MOJIEKyJlax. THIIBI CBA3€M B  MOJEKyJax
opraHudeckux BemiecTB. [uOpuamzanuss aTOMHBIX opOuTanei
yraepoaa. Pagukan. @yHKIMOHAIBHAs Tpynna

18

13. XapakTepHble XMMHYECKHE CBOHCTBAa  YIJIEBOJOPOJIOB:
AJIKaHOB, IUKJIOAIKAHOB, aJKEHOB, JIMCHOB, QJIKHHOB,
apOMAaTUYECKHUX YTIEBOAOPOA0OB (OEH301a U TOIYy0JIa)

19

14. XapakTepHble  XMMHYECKME CBOMCTBA  INPEIEIbHBIX
OJIHOATOMHBIX M1 MHOI'OATOMHBIX CIIUPTOB, ()eHOJIa.

15. XapakTepHble XUMHYECKHE CBOMCTBA aJTBJICTHIIOB,
IpeeabHbIX KapOOHOBBIX  KHCIJIOT, CIIOKHBIX  3(HpOB.
buonornyeckn BaXKHbIE BEIIECTBA: KHUPBI, OEJKHU, YIJIEBOMAbI
(MOHOCaxapu/ibl, IUCaXapu/ibl, MOIUCAXAPHIB).

20

16. OcHoOBHBIE  CIIOCOOBI  TOJYy4YEHUS YIIIEBOJAOPOIOB (B
naboparopun). OcHOBHBIE CIocoObI MOJTyYEeHUS
KHUCJIOPOCOICPIKAIIUX COCTMHEHUH (B Ta00paTOpHn)

21

17. B3auMOCBS3b  YIJICBOAOPOJIOB M KHCIOPOAOCOACPIKAITUX
OpPraHUYECKUX COCTMHCHUM

22

18. Knaccudukanus XMMHYECKUX PEAKIMHA B HEOPraHMYECKOH
U OpPraHUYeCKON XUMHUHU
30. Twunponmus comeil. Cpena BOJHBIX PacTBOPOB: KucIas,
HEWTpaJbHAas, IIEJI0YHAS

23

19. CkopocTh peakiyu, ee 3aBUCUMOCTh OT Pa3IHYHBIX (DaKTOPOB.
20. OOpatumble ¥ HeoOpaTUMbIe XHMHUYECKHE PEAKIIHH.
Xumnueckoe paBHoBecre. CMeleHre paBHOBECHs 1O eiicTBUEM
pa3anyuHbIX (PaKTOPOB.

24

21. DneKTpoIUTHYECKAs JUCCOIUAIMS DJICKTPOJUTOB B BOJHBIX
pactBopax. CuibHBIE U clabble JIEKTPOJIUTHI. Peakiiuu MOHHOTO
oOMeHa.
29. DekTpoiu3 pacIilaBOB W PACTBOPOB (COJICH, MIEIOYCH,
KHCJIOT).

25

22. TlpaBwia pabotel B naboparopun. JlabopaTopHas mocyaa u
obopynoBanue. IlpaBuna Oe3omacHOCTH TPU pabOTE C €IKUMH,
TOPIOYMMH U TOKCHYHBIMHU BEIECTBAMH, CPEICTBAMHU OBITOBOI
xumun. HaydHble METObI UCCIIEIOBAHUSI XMMHYECKUX BEIIECTB U
npeBpatieHnii. MeToIbl pa3feNieHus CMECei U OUMCTKU BEIECTB.
KauecTBeHHBIE peakIMy Ha HEOPTraHUYECKHE BEIIECTBA M HOHBI.
Wnentudukaius opraHUuecKuX COeTMHEHUN.

32. KauecTBeHHBIC peaKkIlMd Ha HEOPraHWMYECKHE BEIIEeCTBA U
noHbl. KayecTBeHHEBIE PE€AKIMU OPraHUYCCKHX CO@)II/IHGHI/II\/'I.




26

23. ITlomatne o MeTaLTypruu: OOIIME CIOCOOBI TONYYCHUS
MetauioB.  OOmue  HayyHble  NPUHLUNB  XMMHUYECKOTO
MPOU3BOJICTBA (Ha TMpUMEpPE MPOMBIILICHHOTO  IOJXY4YEHUS
aMMHaKa, CEpHOI KUCIIOThI, METaHOJa). XUMHUUYECKOE 3arpsA3HEHHE
OKpY>Karollen Cpeibl U €ro MOCIeACTBHS.

[IpuponHble HMCTOYHUKH  YIJIEBOJOPOJOB, HX MepepadoTKa.
Bricokomonekymnsipable coenrHeHus. Peakiuu nojaumepusanuu u
nonukoHaeHcauu. IlommMepsl. [1macTMacchl, BOJIOKHA, KaydyKHU.

27 24, Brruuciienue Macchl  PacTBOPEHHOTO BEIIIECTBA,
coJiep KalIerocss B OMPEACICHHON Macce pacTBOpa C M3BECTHOM
MacCOBOW JIOJICH; BBIYMCIICHUE MACCOBOWM JIOJNIM BEIIECTBa B
pactBope.

28 25. Pacyerbl 0ObEMHBIX OTHOUICHUH Ta30B TPU XUMHUYECKHUX
peaxkuusx. TemuoBoii 3pPEeKT XUMHUYECKOMH peaxkuuu.
Tepmoxumudeckne ypaBHeHHsA. PacueTrsl TeruoBoro sddexra
PEaKIHH.

29 26. PacdeTsl MacChl BEIIECTBA WJIM 00beMa T'a30B 10 U3BECTHOMY
KOJIMYECTBY  BEIIECTBA, Macce WIM O0bEMYy OJHOTO U3
Y4YaCTBYIOIIMX B PEAKIIMH BEIICCTB.

30 27. Knaccudukanus  HeopraHMYECKHX BEIIECTB.
Knaccudukaius 1 HOMEHKJIATYpa OPraHUYECKUX COCTUHCHHU.

31 28.  DnexTpooTpulaTelbHOCTh.  CTeneHb  OKUCICHHS |
BaJICHTHOCTh XUMHYECKUX JJIEMEHTOB.

Peakuuu OKMCIIUTEIIbHO-BOCCTAHOBUTENBHBIE. Koppo3zus
METAJUIOB M CIIOCOOBI 3aIUTHI OT HEe.
36. Peakuuu OKHCIUTEIBHO- BOCCTaHOBUTEIbHBIC. Koppo3us
METAJUIOB M CIIOCOOBI 3aIUTHI OT HEe.

32 31. XapakTepHble XUMHYECKHE CBOWMCTBA HEOPTaHUYCCKUX
BEIIECTB: — TIPOCTBIX BEHIECTB — METAUIOB: IICIOYHBIX,
IETI0YHO3EMENbHBIX, ATFOMHHHS, TIEPEXOTHBIX METAIIOB (MEIH,
LIMHKA, XpoMa, »Xele3a); — MPOCTHIX BELIECTB — HEMETAaJUIOB:
BOJIOpOJIa, TaJlOTEHOB, KHUCIOpOJa, Cephl, a3ora, docdopa,
yriepoga, KpEeMHHUS; — OKCHJIOB: OCHOBHBIX, aM(OTEpHBIX,
KHCJIOTHBIX;
— OCHOBaHUH M aM(OTEpHBIX THAPOKCUIOB; — KHCIOT; — COJEH:
CpeIHMX, KHUCIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha TpumMepe
COEIMHEHUH aJTIOMUHMS U IIMHKA).

33 33.  XapakTepHble XHMHYECKHE CBOWCTBA  YIJIEBOJIOPOJIOB:

QIKAaHOB,  LHKJIOAJKAHOB,  QJKEHOB, JUEHOB,  AJKHHOB,
apOMAaTUYECKUX YIIIeBOJOpOoJIoB (OeH30ma U Tomyosa). MoHHbII
(mpaBuiio B.B. MapkoBHHKOBA) M pagUKalbHbIA  MEXaHHU3MBbI
peakluil B OpraHu4eCcKON XUMHH.

34. XapakTepHble XHMHUYECKHE CBOWCTBA IIPEAEIBbHBIX
OJIHOATOMHBIX u MHOTI'0aTOMHBIX CIIUPTOB, ¢benomna,
aNbJCTULIOB, IPEICIbHBIX KapOOHOBBIX KHCIIOT, CJIOXHBIX
3(upoB.

35. XapakTepHble XUMHYECKHE CBOWCTBA  a30TCOJEPIKAIINX
OpraHUYECKHUX COCIMHEHMI: aMUHOB M  aMHUHOKHUCIOT.
buonornueckn BAKHBIE BELIECTBA! JKUPBI, YTJIEBOBI
(MOHOCaxapu/ipl, AMCAXapUJibl, MOJUCAXapUAbl), OENKH.




34 37. Peakuuu, MOATBEP)KIAIONINE B3aUMOCBSA3b HEOPraHUYECKUX | 2

COCTUHEHU.
38. Peakuuu, MNOATBEP)KAAIONIUE B3AMMOCBSI3b OPraHUYECKUX
COCTUHEHUM.

35 40. HaxoxaeHue MOJICKYJISPHOH (GOopMyJIbl BEISCTBA. 2

OO6iee ynciIo 4acoB Mo Kypey — 684

HNHTepHET — pecypchbl

http://fipi.ru  — denepanbHBIi HMHCTHTYT NENArOTHYECKMX HW3MEPEHHH - JOKYMEHTBHI,
KO (UKATOPBI, CrIeNU(UKALNH JEMOBEPCHH.

http://ege.edu.ru — mnopran Emunoro T'ocymapctBeHHOro Dk3aMeHa, JOKYMEHTHI,
JIEMOHCTPAIIMOHHBIE TECTHI, BOIPOCH M OTBETHI, POPYMBI.

http://it-n.ru/communities.aspx?cat_no=131642&tmpl=com — cTpaHuIla TBOPYECKON TPYIIIIbI
"[TogroroBka k EI'D no xumun" noprana «CeTb TBOPYECKUX YUUTEIECH».

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



http://ege.yandex.ru/chemistry

