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IHosicHUTEILHAA 3aMHCKA

AKTYaJIbHOCTh Kypca

Beenenne Enmunoro [ocymapcTBeHHOro Ok3aMeHa TpeOyeT OT YYallUXCs MPOYHOTO
YCBOGHHUSI II€JIOTO0 KOMIUIEKCA CHEHHAIbHBIX W TMPEIMETHBIX 3HAHWUN, YMEHHM, HaBBIKOB,
CIIOCOOOB JICSITENIbHOCTH, TOHMMAHHUS TOTO, YTO TaKO€ TECTOBBIE (HDOPMBI KOHTPOJIS (BUIBI
TECTOBBIX 3a/IaHHH ).

AKTYalbHOCTh COCTOMT B TOM, 4YTO OHAa Ja€T BO3MOXHOCTh YYAIlUMCSI TOBTOPHUTH
OCHOBHBIC XHUMHUYECKHE TIOHATHS, OOOOMUTh 3HAHHWS TO OOIeH, HEOPraHUYECKOW W
opraHu4eckoil xumuu. lleneHanpaBieHHOE 3HAKOMCTBO Y4YallUXCS C IPUHATBIMH CErOJHS
TECTOBBIMU (hOpMaMU HUTOTOBOTO KOHTpouid, co cTpykrypoit KHWM, mno3BoiauT ydammmcs
YCHEIIHO CTIPaBUThCS C UTOTOBOI arTecTanueil B popmare EI'D.
esn kypca

¢ [lo3HaKOMUTH Yy4AIIUXCS C OPraHU3AIMOHHBIMM M COJIEPKATEIIbHBIMU AaCIIEKTaMu
npoBeaenuss EI'D, ¢ TpeOOBaHUAMH, NPENBSIBIIEMBIMA K YYallUMCS, C TUIOJIOTHEH
TECTOBBIX 3aJaHUM.

e CoznaTh yCIOBUS ISl MOBTOPEHUS U 00OOIICHNS 3HAHUH MO 001el, HEOPraHUYECKON U
OpraHMYeCKON XuMuu, (HopMHpOBaHHS yYMEHUN, HEOOXOJUMBIX JUIS BBIOJHEHUS
TECTOBBIX 33JaHUM, KAaK PENpOAYKTUBHOIO, TaK U MPOJYKTUBHOTO, TBOPYECKOIO
XapakTepa.

Kypc paccuntan Ha 68 uvacoB M opueHTHpoBaH Ha  oOywarommxcs 10-11 xnacca,
npeanoiaramux caaBath EI'D mo xumuu. 3aHsATHS MPOBOASTCS B TEUEHUE BCETO yueOHOTO
rojia mo 2 yaca B Hezelnto (68 yacoB).

Hacrosmuit kypc npenHa3HadeH Jijisl TOATOTOBKH BBITTYCKHUKOB IIIKOJI K YCIICIITHOM c1aue
Enunoro I'ocygapcTBEHHOr0 sK3aMeHa 0 XUMUU

B kypce mpemycMoTpeHO MOBTOpeHHUE M 00O0OIIEHHE OCHOB O0O0Iel, HeOpraHM4ecKou u
OpPraHUYECKON XUMHUH IO OCHOBHBIM COJEpKaTelbHbIM OnokaMm. Hapsmy ¢ TeopeTnmueckumu
MOHSTUSAMHU, KOTOPbIE MOXKHO YTUIyOUTh, 000OIINUTE U CUCTEMATU3UPOBATH B MPOIIECCE U3YUCHHUS
AJIEKTUBHOTO Kypca, oOydaromiuecs: 3HaKoMsITcs co cTpykTypoir EI'D, ocoGeHHOCThIO 3aMaHuii
gacTelr 0a30BOT0, MOBBIIICHHOTO U BBICOKOTO YPOBHSI.

Conep:xxanue Kypca

Beenenne. Crpykrypa u ¢gopmar KMM EI'D  2023r mo xumuu. Ha3znadenuwe paboOTHI.
CtpyKTypa 9K3aMeHalMOHHOH paboThl. TUMBI 3a1aHuil:

- C BBIOOPOM OTBETA

- C KPaTKUM OTBETOM

- C pa3BEepHYTHIM OTBETOM

Pacnpenenenue 3agaHuil 3K3aMEHAIMOHHOW DPAa0OOTHI MO YPOBHIO CJIOXHOCTH, IO OCHOBHBIM
coZiepKaTeNbHBIM ~ OJIoKaM, 10  BHMJaM  IpoBepsieMoil  nesTenbHOCTH.  OleHHMBaHUE
HK3aMEHAIlMOHHON paboThl: MEPBUYHBIA Oayul, CepTHU(PHUKAIMOHHBIN Oanj, aTTecTallMOHHBIN
6amn. JlemoBepcuu EI'D 2023r. Komudukatop. Cnennduxanms. [Ipapuna 3anonHeHus 0JI1aHKOB
EI'D no xumun. [IpaBuna noseneHust Ha 3k3ameHe. VHTepHET — pecypchl Ajsl MOATOTOBKH K
EI'D mno xumumn.

1. CrpoeHue 3IIEKTPOHHBIX 000JIOUEK aTOMOB 3JIEMEHTOB IEPBBIX YETHIPEX IEPHOIOB: S- p-
u d-aneMeHThl. DNeKTpoHHas KoHpurypamus atomMa. OCHOBHOE W BO30YXIEHHOE COCTOSTHUE
aTOMOB.



2. 3aKOHOMEPHOCTH M3MEHEHHSI XMMHMUYECKHUX CBOMCTB JJIEMEHTOB U MX COEAMHEHUH I10
nepuoaam u rpynnamM. O6mas xapakrepuctuka metamioB [A—IIIA rpynmn B cBsi3u ¢ UX MOJI0XKe-
HueM B [lepuoandeckoit cucreme xummuuyeckux siaemenToB /.M. MenneneeBa u 0cOOEHHOCTAMU
CTPOEHHMSI UX aTOMOB. XapaKTEePUCTHKA MEPEXOIHBIX FIEMEHTOB — MEIH, IUHKA, XpOMa, XKeJle-
3a — 10 UX NoJyiokeHuto B [leprnoanueckoii cucteme xumuaeckux aneMeHTos J[.1. Menneneesa u
0COOCHHOCTSIM CTpoeHUs UX atoMoB. OOmiast xapaktepuctuka HemeTaioB I[VA—VIIA rpynm B
CBSI3M C MX NosIokeHHeM B llepuoanueckoil cucteme xumudeckux 3nemeHToB /[[.1. Menneneesa
1 0COOCHHOCTSIMHM CTPOEHHUS UX aTOMOB.

3. KoBaneHTHasi XUMUUYECKas CBsI3b, €€ PA3HOBUIHOCTU M MEXaHU3MbI 00pa30BaHusl. XapaKkTepHc
THUKU KOBAJIEHTHOMN CBSI3M (TIOJISIPHOCTD U dHeprus cBsa3u). oHHas cBsi3b. MeTamnueckas CBs3b.
Bonoponnas cBA3b.

4. OnexTpooTpULATENbHOCTh. CTENEHb OKUCIEHUS U BaJIECHTHOCTh XUMHYECKHUX JIEMEHTOB.

5. BemiectBa MOJNEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHs. THUI KPUCTAUIMYECKON PEIIETKH.
3aBHCHMOCTB CBOMCTB BEIIECTB OT UX COCTAaBA U CTPOCHMS.

6. Knaccudukanus Heopranudeckux BemiecTB. HoMeHKiIaTypa HEOPraHWYECKHX BEIIECTB
(TpuBHanbHas u MexayHaponHas). Knmaccudukanus opranmdeckux BemiectB. Homenkmarypa
OpPraHUYECKUX BEIIECTB (TPUBHAIbHAS M MEXIYHApPO/IHAs)

7. XapaKTepHbIE XMMUYECKHE CBOKMCTBA MPOCTHIX BEIECTB-METAJUIOB: IIEJIOYHBIX, IEJTOYHO3EME
JIBHBIX, AJFOMUHUS; NEPEXOIHBIX METAJIIOB: MEIM, LIMHKA, XpOMa, JKejle3a. XapaKTEPHbIE XUMU
YECKHE CBOKCTBA MPOCTHIX BEIIECTB-HEMETAUIOB: BOJIOPO/IA, TaJIOT€HOB, KHCIOPO/a, CEPHI,
a3ora, gocdopa, yriaepoaa, KpEeMHHUS.

8. XapakTepHble XUMHUUECKHE CBOMCTBA OKCHJIOB: OCHOBHBIX, aM(POTEPHBIX, KUCTOTHBIX.

9. XapakTepHble XUMHUUECKUE CBOWCTBA OCHOBAHUI M aM(OTEPHBIX THAPOKCHIOB. XapaKTepHbIE
XUMHUYECKNE CBOMCTBA KUCIIOT.

10. XapakTepHble XMMUYECKHE CBOMCTBA COJIEH: CPEJHUX, KUCIBIX, OCHOBHBIX; KOMIUIEKCHBIX
(Ha mpuMepe COeTUHEHHUM aTIOMUHUS U [IMHKA)

11. B3anMoCBs13b HEOPraHUYECKUX BELIECTB.

12. Teopus cTpoeHHs] OPraHMYECKUX COEIMHEHUI: TOMOJOTUS M HU30Mepus (CTPYKTypHas u
IIPOCTPAHCTBEHHAs). B3auMHOE BiIMSHME aTOMOB B MOJIEKYyJaX. THIBI CBsI3€ll B MOJIEKYyJax
OpraHWYEeCKHWX  BemeCTB. [ uOpuam3anus  aTOMHBIX opOurtaned  yriepoma. Pamukarn.
@OyHKIHMOHAJIbHAS Ipyna

13. XapakTepHble XMMHUYECKHE CBOMCTBA YIJIIEBOJOPONOB: AJIKAHOB, LHKIOAJIKAHOB, aJKEHOB,
JMEHOB, AJIKMHOB, apOMAaTUYECKUX YIJIEBOJOPOAOB (OeH30J1a U TOIYy0JIa)

14. XapakTepHble XMMHUYECKHE CBOWCTBA MPEAEIBHBIX OJHOATOMHBIX M MHOIOAQTOMHBIX
CIHUPTOB, (eHoIa.

15. XapakrepHble XHUMHYECKHE CBONCTBAa aJIbJIETHIOB, NMPEAEIbHBIX KapOOHOBBIX KHUCIOT,
CIIO)KHBIX 3(upoB. buonorumuecku BaXHBIC BELIECTBA: JKUPBI, OenKu, YIIeBOJbI
(MOHOCaxapu/Ipl, JUCaXapu/ibl, IOJINCAXAPUIDI).

16. OcHOBHBIE CTIOCOOBI MOJYUYEHHS YTIIEBOAOPOAOB (B aboparopur). OCHOBHBIE CIIOCOOBI
MOJTyYEHUsI KUCIOPOICOIEpKALNX COeIMHEHUH (B 1abopaTtopun)

17. B3auMoOCBsA3b yINIEBOAOPOAOB U KHCIOPOAOCOJAEPKAIMX OPTaHUYECKUX COCTUHECHUI

18. Knaccugukanus XUMHUECKHUX peakIUid B HEOPraHMYECKOW U OPraHWYEeCKOW XUMUH.

19. CxopocCTh peakiiuu, €€ 3aBUCUMOCTh OT Pa3IN4HbIX (PaKTOPOB.

20. Obpatumble U HeoOpaTUMble XUMHUYECKHE peakUuu. XUMHU4Yeckoe paBHOBecue. CMelleHne
paBHOBECHSI MO IEHCTBUEM PA3IUYHbBIX (PAKTOPOB.

21. DReKTpoaUTUYECKAs AUCCOLUAINS SJICKTPOIUTOB B BOJHBIX pacTBopax. CuibHbIe U ciadble
ANIEKTpOJIUTHL. Peakiinn noHHoro ooOMeHa.

22. IlpaBuna pabotbl B naGopatopuu. JlaGoparopHas mocyna u  obopynoBanue. IIpaBuna
Oe3omacHOCTH MpHU paboTe ¢ €AKUMH, FOPIOYUMHU U TOKCHUYHBIMHM BEILIECTBAMH, CpPEACTBAMHU
ObITOBOM XxuMHMU. HaydHble MeTOJbl MCCIEJOBAHUS XMMHUYECKMX BEIIECTB U MPEBPALICHUN.
Mertoasl pa3aelieHus CMece U OYMCTKH BellecTB. KauecTBeHHbIE peakuny Ha HEOPTaHUYECKUE
BEIIeCTBA U MOHBI. VIeHTUDHUKAIMA OPraHUYECKUX COSAUHEHHH.



23. IlonsiTHEe O METALTYPTUU: OOIIME CIIOCOOBI MoMydeHus: MeTauioB. OO0me HaydHbIe TPUHITH
bl XMMHYECKOTO MPOU3BOJCTBA (Ha MpUMEpe MPOMBIIIJICHHOIO MOJyYeHUs] aMMHaKa, CEpHOMI
KHCJIOTBI, METaHOa). XUMHUECKOE 3arps3HEHUE OKPY KAIOIIEH Cpeibl U €ro MOCIEICTBUS.
[IpupoaHbIe HCTOYHHUKHN YTIICBOJOPOJIOB, X MepepadoTka. BRICOKOMONIEKYIISIPHBIE COSTUHEHUSI.
Peakuyu nonmmepusanuu u noaukonaeHcanuu. [loamumepsl. [1nacTMaccsl, BOJIOKHA, KAYYyKH.
24. BplyucIeHHE MacChl PaCTBOPEHHOIO BEIECTBA, COAEPKAIIErOCs B OINPEIEICHHOW macce

pacTBOpa € HW3BECTHOM MAacCOBOH ,Z[OJIGI;'I; BBIYHCIICHHE MacCOBOM J0JIM BEUICCTBA B paCTBOpPC.

25. PacueTsl 00bEMHBIX OTHOIICHUN Ta30B MPH XUMHUYECKHX peakiusax. TemmoBoir addekt
XUMHUYECKON peakuuu. TepMoxumuyeckue ypaBHeHus. Pacuersl TemmoBoro 3ddexra
peaKLuH.

26. PacueTsl Macchl BelecTBa WM 00beMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe
Wi 00beMy OJJHOTO U3 YYaCTBYIONINX B PEAKIIHH BEIIECTB.

27. Knaccudukanuss HeopraHumueckux BemiectB. Kraccudukanmss ©u  HOMEHKiIatypa
OPraHMYECKUX COCTUHEHUI.

28. DneKkTpooTpulaTeabHOCTh. CTENeHb OKUCICHUS U BAJIGHTHOCTh XUMUYECKUX 3JIEMEHTOB.
Peakuuu okucnuTenbHO-BOCCTAaHOBUTENbHBIE. KOppo3us MeTaioB U criocoObI 3allIUThI OT HEe.
29. DneKTponn3 paciiaBoB U pacTBOPOB (COJIeH, 1menouei, KUCoT).

30. I'maponus coneit. Cpena BOJHBIX paCTBOPOB: KHUCas, HEUTpaIbHasl, IIEJIOYHAs.

31. XapakTepHble XMMHUYECKHE CBOMCTBA HEOPraHUYECKUX BEIIECTB: — IMPOCTHIX BELIECTB —
METAJIJIOB: IIEIOYHBIX, HIEJIOYHO3EMEIbHBIX, aTFOMUHUS, IEPEXOIHBIX METAIIOB (MeIH,

LIMHKa, XpOMa, eJie3a); — MPOCThIX BEIIECTB — HEMETAJJIOB: BOAOPO/Ia, TAJIOT€HOB, KUCIIOPO/a,
cepsl, a30Ta, pocdopa, yraepoaa, KpEMHUS;, — OKCHUIOB: OCHOBHBIX, aM(OTEPHBIX, KHUCIIOTHBIX;

— OCHOBaHUH U aM(pOTEPHBIX THIPOKCHIIOB; — KUCIIOT; — COJEH: CPEIHHX, KUCIBIX, OCHOBHBIX;
KOMIUIEKCHBIX (Ha IpUMepe COeAMHEHUN aIIOMUHUS U [IUHKA).

32. KauecTBEHHbIE peakIMM HAa HEOPraHMYECKHE BeUIeCTBA U MOHBI. KauecTBEHHBIE peakluH
OpraHMYECKUX COCTUHECHUI.

33. XapakTepHble XMMHUYECKHE CBOMCTBA YIJIEBOJIOPOJIOB: aJIKAHOB, IMKJIOATKAHOB, AJKEHOB,
JTMEHOB, AJKMHOB, apOMAaTUYECKUX YTJIEBOAOPONIOB (OeH30ma u Tosyosa). MonHbIH (TIpaBUiio
B.B. MapkoBHUKOBA) U palMKAIbHBIA MEXaHU3Mbl PEAKIUN B OPraHUYECKOW XUMUH.

34. XapakTepHble XMMHYECKHE CBOMCTBA MPEACIbHBIX OJHOATOMHBIX M MHOTOATOMHBIX
CHHUPTOB, (peHosa, anbIeruoB, MPeaeIbHbIX KapOOHOBBIX KHUCIOT, CIIOKHBIX 3(DUPOB.

35. XapakTepHble XUMHUYECKHE CBOMCTBA a30TCOJACPIKAIIMX OPraHUYECKUX  COCTUHEHMI:
aMUHOB M AaMHHOKHCIOT. buonornyecku  BaKHbIE BEIIECTBA! XKUPBI,  YIJIEBOJbI
(MOHOCaxapuIbpl, AMCAXapUIbl, TOTUCAXAPHUbI), OEIKH.

36. Peakium OKHCIUTENBHO- BOCCTAaHOBHUTEIbHBIE. KOppo3usi METaIOB U CIIOCOOBI 3alUTHl OT

HEC.

37. Peakuuu, MOATBEPKIAIOIINE B3aUMOCBSI3b HEOPTaHUYECKUX COCAMHEHUH.

38. Peakiuu, moATBEPKAAIONINE B3AUMOCBSI3b OPraHUYECKUX COSUHEHUH.

39. Pacuersl macchl (0ObeMa, KOJMYECTBA BEIIECTBA) IMPOIYKTOB PEAKIUU, €CIH OJHO U3
BEIIIECTB JIAHO B U30BITKE (MMEET MPUMECH ), €CITU OJTHO M3 BEIIECTB JIAHO B BUJIE PACTBOpA C
oTpeeNIeHHONW MacCOBOM J0JIe pacTBOPEHHOTO BellecTBa. PacueTsl MaccoBor it 00beMHOM
JIOJIM BBIXOJIAa TPOAYKTa PEAKIUU OT TEOPETHUYECKH BO3MOXKHOTO. Pacuersl mMaccoBOW H01u
(Macchl) XUMUYECKOTO COETMHEHUS B CMECH.

40. HaxoxaeHue MOJICKYJIpHOH (OpMYyIIibl BEIIECTBA.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOTPAMMbLI 110 XHMMHWU HA
BFA30BOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMSA K pe3yJibTaTaM OCBOEHHUS OOYYaroIUMHCS
[porpaMM CpeAHero oOIero oopazoBaHMs (JIMUYHOCTHBIM, METAIpPEAMETHBIM M IMPEIMETHBIM).
HayuyHo-meTonuueckoil OCHOBOM st pa3pabOTKH IUIAHHUPYEMBIX pPe3yJIbTaTOB OCBOCHUS
IIpOTrpaMM CpeHero o0IIero 00pa3oBaHus SABISETCS CUCTEMHO-ESTEIbHOCTHBINA MOIXOI.

B cooTBeTcTBUM C CHCTEMHO-IEATENIBHOCTHBIM MOJAXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUS IHpeaMmeTa «XHMHsS» Ha YPOBHE CpEJHEro oouero ooOpa3oBaHuUs
BBIJICIICHBI CIIEIYIOIINE COCTABIIAIOIINUE!

OCO3HaHWE OOYYAIOIIMMHUCSI POCCUHCKON TPaKTAHCKON HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CAMOOIPEEIICHHUIO;

HaJINYMe MOTUBAIMU K 00yUEHHIO;

IEJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHX YOESKICHHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEH ¥ UCTOPHUECKUX TPATULIUN 0a30BOM HAYKH XHUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYyYarOIMXCS PYKOBOJCTBOBAThCS B CBOCH JIEATEIIEHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAaMH, TPUCYLUIUMH LEJIOCTHOW CHCTEME XMMHYECKOTO
o0Opa3oBaHus;

HaJIMYue TPaBOCO3HAHUS HKOJOTUYECKOW KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIEIH U
CTPOMTD KU3HEHHBIE IIJIaHBbI.

JIndHOCTHBIE pE3yJbTaThl OCBOCHHUS IpeaMeTa «XHWMHsD» JOCTUTAIOTCS B E€IMHCTBE
y4eOHOIl M BOCHIUTATEIbHOM JEATENIBHOCTH B COOTBETCTBUHM C T'yMaHUCTUYECKHMHU,
COLIMOKYJIFTYPHBIMH, J1yXOBHO-HPaBCTBEHHBIMH ILIEHHOCTSIMM M HJA€aJaMH POCCHICKOro
Ipa)XIaHCKOrO O0O0IlecTBa, MPHUHIATHIMU B OO0IIECTBE HOPMAaMHM M TpaBUIaMH IOBEIEHUS,
CIOCOOCTBYIOLIMMH IPOLIECCAaM CaMOIO3HAHMSI, CAMOPA3BUTUSI U HPABCTBEHHOI'O CTAHOBJICHMS
JTUIHOCTH 00YUAIOIIUXCSI.

JIndHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XUMHUS» OTPakaloT cPOPMUPOBAHHOCTH
OINbITa TO3HABATEIILHOW M MPAKTUYECKOH JEATENIbHOCTH OO0yYaroluxcs [0 pealn3aliu
NPUHATBIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOr0 BOCIUTAHMSA:

OCO3HaHUs 00YYAIOIMMHCS CBOMX KOHCTUTYIIMOHHBIX MpaB U 005S3aHHOCTEH, YBaKEHUS K
3aKOHY W MPaBOIOPSIIKY;

[IPEJICTAaBICHUS O COLMAIbHBIX HOpPMax M MpaBWJIaX MEXKJIMYHOCTHBIX OTHOIIEHHUH B
KOJUJIEKTUBE;

TOTOBHOCTU K COBMECTHON TBOPYECKOM JEATEIbHOCTH MPHU CO3JaHUH yUEOHBIX MTPOEKTOB,
peleHnH yuyeOHBIX M IT03HABATENbHBIX 33/1a4, BHIIOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MIPUHUMATh MOTHBBI, HAMEPEHUS, JTIOTUKY U apTyMEHTHI APYTUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB YUEOHOH NesATEIHbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAYYHOMY HACIEAMIO OTE€YEeCTBEHHOM
XUMUH;

YBa)XEHUsI K Ipoleccy TBOpYECTBA B O0JACTH TEOPUU M IMPAKTUYECKOIO MPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JIOCTHXKEHHUS HAYKH €CThb Pe3yJbTaT JJUTENbHBIX HaOI0/IeHul,
KPONOTJIMBBIX dKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/Ja YYEHBIX U IPAKTHUKOB;

UHTEpeCca M II03HABATEIBHBIX MOTHUBOB B IIOJYYEHMHM H IIOCICAYIOLIEM aHAJIM3E
MH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€UeCTBEHHON XUMUH;



3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPaBCTBEHHOT'O CO3HAHMS, THUECKOTO TTOBEICHHS;

CIIOCOOHOCTH  OIIEHWBATh CUTYyalldd, CBSI3aHHBIE C XUMHUYECKUMH SIBICHUSMH, H
IIPUHUMATh OCO3HAHHBIE PEIIEHUs, OPHEHTHPYSICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI M
IIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE MNOBEAEHUE M TMOCTYNKH CBOMX TOBApHILEH C MO3ULUN
HPaBCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN 3TUX MOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUS [IEHHOCTEH 3I0pOBOTO M 0Oe30macHOro ooOpasza KU3HU, HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 37I0POBBIO;

COONIOIeHNs TIpaBMWJI OE30MacHOTO OOpalieHHs ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHON
YKU3HH U B TPYJOBOU JEATEIBHOCTH;

MOHUMaHUs IIEHHOCTH TIPaBUJ WHAMBUIYAIBHOTO M KOJJIEKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTyalUsIX, YTPOKAIOIIUX 3JOPOBbIO U JKU3HU JIIOACH;

OCO3HAHUS TOCIEACTBUM M HEMPUSTHS BPEIHBIX MPUBBIYEK (YHOTpPEeOJIEHHS aJKOTrOJs,
HapKOTUKOB, KypEHUs);

5) TPy10BOr0 BOCIIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIIEIOBATEIBCKON JIEATEITLHOCTH,
OOIIIECTBEHHO TIOJIC3HOM, TBOPUYECKOW U JPYTUX BUIAX JCIATCIHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B pEIIEHWH MPAKTUYECKUX 3a/1ad COLUAIbHOMN
HaIpaBJIECHHOCTH (B paMKaX CBOETO KjIacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHUIO MPOQECCHil pasNuvHOro poja, B TOM YHCIe Ha
OCHOBE IPUMEHEHHUSI PEIMETHBIX 3HAaHUH M0 XUMHUH;

YBaXXEHUS K TPYAY, JIOIIM TpyJa U pe3yJibTaTaM TPYI0BOM JAESITEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY WHIUBUAYaTbHOH TPAeKTOPUU OOpazoBaHUs,
Oymymieit mpodeccuu M peanu3aii COOCTBEHHBIX KH3HCHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U IMOTpeOHOCTEH 00IIecTBa;

6) 3K0JI0rMYeCcKOro BOCIUTAHMSI:

9KOJIOTUYECKHU 1EJI€CO00Pa3HOTO OTHOIICHHS K MPUPOJIC, KaK HCTOYHUKY CYIIECTBOBAHMS
JKM3HH Ha 3eMIIe;

MOHMMAaHHUSA TJI00ATLHOTO XapakTepa SKOJIOTHUECKUX MpoOsieM, BIMSHHUS 3KOHOMHUYECKHUX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATIBHOM CPEBI;

OCO3HaHUSI HEOOXOAMMOCTH HCIIOJIb30BaHUS JOCTH)KCHUNW XUMUU ISl PEIICHUS] BOIIPOCOB
palMOHAIBHOTO MPUPOIOTOJIH30BAHUS;

AKTUBHOTO HEMPUATUS JEHUCTBUN, NMPUHOCAIIMX BpPEJl OKPYXKaIoIlel MpUPOIHON cpere,
yYMEHHS MPOTHO3UPOBATH HEOJIArONPHUSATHBIE KOJIOTMYECKHE MOCIEACTBHS MPEeANpUHUMAEMBIX
JNEUCTBUN U IIPEeIOTBpallaTh UX;

HaJu4Msl Pa3BUTOTO HKOJOTMYECKOTO MBIIUIEHUSA, SKOJOTUYECKON KyJIbTYphI, OIBbITa
NESATENbHOCTH  HKOJOTMYECKON  HANpaBI€HHOCTH, YMEHHUS pPYKOBOJCTBOBATHCS HMHU B
MO3HABATENILHON, KOMMYHHUKATUBHOM U COIMANBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOSTH UACOJNIOTHH XeMo(oouw;

7) HUEHHOCTH HAYYHOT0 TO3HAHMS:

c(OPMHUPOBAHHOCTH MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKU;

MMOHUMaHUs CHeNuDUKA XWUMHH Kak Haykd, OCO3HaHHs €€ poiu B (HOPMUPOBAHUH
paIOHATBHOTO HAYYHOT'O MBIIUICHHUS, CO3JaHIH LEJIOCTHOTO MPEICTaBICHUs 00 OKPYKaIOIIEM
MHpE KaK O €JUHCTBE MPHUPOALI U YEJIOBEKAa, B MO3HAHWUU NPHUPOIAHBIX 3aKOHOMEPHOCTEH M
pelIeHrnr IpoOIeM COXPaHEHUs TPUPOTHOTO PaBHOBECHS;



yOXAEHHOCTH B OCOOOM 3HAYMMOCTH XMMHH JJIs COBPEMEHHOW IMBWIM3AINH: B €&
TYMaHUCTHYECKON HAIpPaBJIEHHOCTH U Ba)KHOM pOJIM B CO3JaHUM HOBOW 0a3bl MaTepHallbHOM
KyJbTYPBI, PEIICHUH TIO0ATBHBIX POOJIEM YCTONYHMBOTO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM,
SHEPTreTUYECKOW, THIIEBOM W JKOJIOTMYECKOW OE€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI,
o0ecreueHnn yCIOBUN YCTICTITHOTO TPyAa U KOJIOTHYECKH KOMGMOPTHON JKM3HU KaXJIOTO WICHA
00I11eCTBA;

€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH: TIOHMMAaHHMS CYIIHOCTH METOJIOB IO3HAHWS,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH UCTOJIh30BaTh MOTyYaeMble 3HAHUS JUIS
aHaM3a M OOBACHEHUS SIBICHUN OKPYKAIOIIEro MHpA U TPOUCXOMAANUX B HEM U3MEHEHU,
YMEHHUS JIeJIaTh 000CHOBaHHBIC 3aKIIFOUCHUS HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIUXCSI TAHHBIX
C 1IEJIBIO TIOJIYYECHHSI JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO HCIIOIb30BaTh XUMUYECKUE 3HAHUS [Tl pelIeHHs IpoodiemM
B PEATHHBIX KU3HCHHBIX CUTYaIIUsX;

MHTEpeca K MO3HaHUIO U UCCIIEI0BATEIbCKON JEATEIbHOCTH;

TOTOBHOCTH MU CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa3OBaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUM 1O XUMUU B COOTBETCTBHUM C IKU3HEHHBIMU
MOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTAM Tpyda B pa3idudHbIX cdepax mnpodeccruoHaIbHOM
e TeTbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3ysbTaThl OCBOCHHS Y4eOHOro mnpeamera «XUMHsD» Ha YpOBHE
cpemHero o0ero o0pa3oBaHMs BKIIOYAOT:

3HaYuMble 1711 (DOPMHUPOBAHUS MHPOBO33PEHHSI OOYYAIONIUXCA MEKIUCIUILTNHAPHBIE
(MexmpenMeTHbIe) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienuUKy METOJIOB TIO3HAHMSI, HCIIOJIb3yEeMbIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
JHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (aKT, MPHUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHs, UCCIICIOBAHNE, HAOMIOACHUE, I3MEPEHUE, IKCIIEPUMEHT U APYTHE);

YHUBEpCaJbHbIE  Yy4eOHBIE  JEHCTBUSA (mo3HaBaTeIbHBIC, KOMMYHHKATHUBHBIC,
peryisTuBHbIe), obecreunBaromye (GopmMupoBaHHEe (QYHKIMOHAIBHONW TpPaMOTHOCTH U
COLIMaIbHON KOMIETEHIIMH 00y4aroInXCs;

CHOCOOHOCTh ~ OOYyYalolIMXCS  KCIIOJNIb30BaThb  OCBOCHHBIE  MEXKIUCIUILUIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCadbHble yueOHbIE ACWCTBUA B IIO3HABATEIBHOH U
COLIMAJIBHOM ITPAKTHKE.

MeTtanpeaMeTHbIe pe3yNbTaThl OTPAKAIOT OBIAJACHHE YHUBEPCAIBHBIMHU yUeOHBIMU
MMO3HABATEIILHBIMH, KOMMYHHKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSIMH.

OBjaieHUe YHHBEPCAJbHBIMH Y4eOHBIMU NMO3HABATEJIbHBIMH /I€/iCTBUSIMH:

1) 6a3oBble JJornYecKue AeHCTBUSL:

caMoCTOSITeNTbHO (OPMYJIHPOBATh M aKTyaJU3UpOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEAENATh LENHU JeATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JOCTIDKEHUS,
COOTHOCHUTH PE3YJIbTATHI ACSITEIILHOCTH C MTOCTABICHHBIMHU LIEIISIMH;

UCIIONIb30BAaTh TPU OCBOCHUHM 3HAHUNW TPUEMBI JIOTUYECKOTO MBINUICHUS — BBIICISATH
XapaKTEepHbIE TPHU3HAKK TOHATUM W yCTAaHABIMBATH WX B3aWMOCBS3b, HCIOJB30BaTh
COOTBETCTBYIOIINE MOHATUS [l OOBICHEHUS OTJEIBHBIX (DAKTOB U SIBJICHUIA;

BBIOMpATh OCHOBAHMS U KPUTEPUU JUIA KIIACCU(PUKALIMU BEIIECTB U XUMHUECKUX PEaKIINA;

YCTaHABIIMBATh MPUYUHHO-CJIEICTBEHHBIE CBSI3U MEX/Y N3Y4aeMbIMU SIBJICHUSIMU;



CTPOUTH JIOTUYECKUE pacCyXJIeHHs (MHIYKTHBHbIC, JAEAYKTUBHBIC, [0 AaHAJIOIUN),
BBISIBIIITH 3aKOHOMEPHOCTH M MPOTHBOPEUYHUS B PACCMATPUBAECMBIX SBJICHUSX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJIFOUEHUS;

IPUMEHATh B NPOIECcCe MO3HAHUS, UCIONb3YEMble B XUMHHM CHMBOJIMYECKUE (3HAKOBBIC)
MOJIEJH, IPe0O0Pa30BbIBATH MOJIEIbHbBIE MPECTABICHUS — XUMUUECKHUM 3HAK (CHMBOJ) JIEMEHTA,
XUMUYeckas (QopMmysa, ypaBHEHME XUMMYECKOW peakIMu — TMpHU peIIeHHH Y4eOHBIX
IIO3HABATEJIBHBIX WM NPAKTUYECKUX 3a/ay, IPUMEHATh HA3BaHHBIE MOJEJbHBIC ITPEICTaBICHUS
U1 BBISIBJICHUSI XapaKTEPHBIX PU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKUX PEAKLU.

2) 6a3oBbIe HCCIeA0BaTENbCKHUE IefiCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOI'O NIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIHil;

dbopMynIHpoBaTh IETM W 33JaYM  WCCIICAOBAaHUS, WCIOJIb30BAaTh TIOCTABICHHBIE W
CaMOCTOSITENILHO C(hOPMYyJIUPOBaHHbBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMS M OCHOBBI
U1 (OpMHUPOBAHUSI TUTIOTE3BI IO MTPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHHI;

BIIAJICTh HABBIKAMH CAMOCTOATEIBHOIO IUIAHUPOBAHUSA M TNPOBEACHHUS YUYEHHUYECKHX
HKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUsI HAOJIIOAATh 332 XOJOM MpoIlecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMynupoBaTb OOOOIIEHUS M BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHUS, COCTABIATh 00OCHOBAHHBIM OTUET O MPOJENaHHON
pabore;

IpUOOpeTaTh ONBIT YYEHMUYECKOH HCCIIE0BAaTENbCKOM M MPOEKTHOW JAESITEIbHOCTH,
IPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METOAOB pEIICHUs
MPAKTUYECKUX 3aj[a4d, IPUMEHEHHUIO Pa3IMYHbIX METOAOB ITO3HAHUS.

3) paGora ¢ nnopmanuei:

OPHEHTUPOBATbCA B Pa3IMYHBIX HMCTOYHUKAX HMHPOpMaLuu (HAy4HO-TIOMYJIIpHAst
JUTEepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBOYHbIE TocoOus, pecypchl HHTepHera),
aHAJTM3UPOBaTh HMH(MOPMAIMIO pA3TUYHBIX BUIAOB U (OpM MpeacTaBICHHS, KPUTHUECKH
OLIEHUBATh €€ T0CTOBEPHOCTh U HEMPOTUBOPEUHUBOCTH;

(dbopMyIHpOBaTh 3ampOCHl M TMPHUMEHATh Ppa3IMYHBIE METOJABI INPH IOWCKE U O0TOOpe
uH(pOopMannu, He0OOXOAUMOM JUI BBINOJIHEHHS y4€OHbIX 3ajjau ONpPeeIEHHOIO THIIA;

pUOOpeTaTh OMBIT MCHOJB30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANIBbHYIO (POPMY MpeAcTaBIEeHUS UHPOPMALUU (CXEMBI,
rpaduKu, TUarpaMMsl, TaOIUIBL, PUCYHKH U IPYTHE);

UCTOJIb30BaTh HAyYHBIA SI3bIK B KauecTBE CpeJICTBa MNpH paboTe ¢ XUMHUYECKOU
uHpOpMaLUe: MPUMEHSATh MEXIpPEeIMETHbIE ((QHU3MUeCKue W MaTeMaTH4ecKue) 3HaKH |
CHMBOJIBI, (hOopMyITbl, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IIPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HAMVIAJHOCTH.

OgiajeHHe YHMBePCAJIbHBIMU KOMMYHUKATUBHBIMU el CTBUSIMM:

3aJjaBaTh BOMPOCHI MO CYIECTBY OOCYX/1aeMOH TeMbl B XOJI€ TMaJIora M/MIN TUCKYCCHUH,
BBICKa3bIBaTh HJEH, (POPMYIMPOBATh CBOU MPEUIOKEHUS] OTHOCUTENIBHO  BBIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMEN pPE3yJbTaTOB MO3HABATEIBHOW AEATEIBHOCTH, IMOJYyYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMU IPH  BBINOJHEHMH XHUMHUYECKOTO
9KCIIEPUMEHTA, MPaKTUUYECKOM pabOThl 10 HCCIEJOBAHMIO CBOMCTB H3y4YaeMbIX BEILECTB,
peanu3anMyu y4eOHOro Impoekta U (OpMyJIMpOBATH BBIBOJBI IO pPE3yJbTaTaM IMPOBEAEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS TMO3UIINI B X0JI€ 00CYKICHHUSI 1 OOMEHa MHEHUSIMH.

OsuajgeHne yHHMBePCAJbHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENILHO IIJIAHUPOBATh U OCYILECTBIATh CBOKO IO3HABATEIIBHYIO NEATEIbHOCTD,
orpenenss e€ Lelau U 3a7ayd, KOHTPOJIUPOBATh U MO Mepe HEOOXOTUMOCTH KOPPEKTHPOBATH



npeJularaéMblii allTOPUTM JICHCTBUN TPHU BBHINOJHEHUH YYEOHBIX M HCCIIEOBATENBLCKUX 3ajad,
BEIOMpaTh Hanbosee F3((PEeKTUBHBIN CIIOCOO MX PEIICHHS C YYETOM IMOTyYeHHs HOBBIX 3HAHUH O
BEILIECTBAX U XMMUYECKUX PEAKIUAX;

OCYIECTBIATh CAMOKOHTPOJIb CBOEH JCSATEIBHOCTH HAa OCHOBE CaMOaHalau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

IIpenMeTHBIE pe3yabTaThl OCBOEHNUS Kypca «OpraHudeckas XUuMUs OTpa)karoT:

C(OPMHPOBAHHOCTh TPEJCTABICHUA O XWMHYECKOW COCTABIISIONIEH E€CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWU SBICHUH TPUPOABI, B (OPMHUPOBAHUH
MBIIUIEHUSI U KyJbTYphbl JIMYHOCTH, €€ (DYHKIMOHAJIBbHOW TIPaMOTHOCTH, HEOOXOAMMOW s
pelIeHns NPAaKTHYECKUX 3a7ady M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3JI0POBBIO U IPUPOJTHOU CPENE;

BIIQJICHAE CHUCTEMOW XUMHYECKMX 3HAHHH, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINe
MOHATHUS (XUMHUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAsI 000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTb,
AJIEKTPOOTPULIATEIFHOCTh, XUMMYECKas CBsA3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U
COKpaul€HHasl), MOJb, MOJIIpHasT Macca, MOJSIpHBIM  O00BEM, YIJEPOAHBINA  CKEJET,
(GyHKIMOHATbHAS TPYINIa, pPaJuKal, HW30MepHUs, M30MEphI, TOMOJOTUYECKHNA psi, TOMOJIOTH,
YIIIEBONOPOABI, KHCIOPOA U a30TCOAECPIKAIIME COCAUHEHMsI, MOHOMED, MOIUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE CO€MHEHNS); TEOPUU U 3aKOHBI (TEOpHUsl CTPOEHUSI OpPraHUYECKUX
BemectB A. M. bytnepoBa, 3akOH COXpaHEHHMs Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SA3BIK XMMHHM; MHUPOBO33PDEHUECKUE 3HAHUS, JISKAIIUE B OCHOBE NOHMMAHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PAKTOIOTHUECKHE CBECHHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUHU 1 0€301aCHOM HCIIOJIb30BAaHUH BAKHEUIIIMX OPraHMYECKUX BEIIECTB B OBITY
Y IIPAKTUYECKOM JEATENBHOCTH YEI0BEKA;

c(OPMHPOBAHHOCTh YMEHHI BBISABIISTH XapaKTepHbIC MPU3HAKU TOHSATHIA, YCTaHABIMBATh
UX B3aUMOCBSI3b, UCIIOIb30BaTh COOTBETCTBYIOLINE MOHATHUS IIPYA ONIMCAHUU COCTaBa, CTPOCHUS U
MPEBPAILICHUI OPTraHUYECKUX COETUHEHHUI;

Cc(OPMHPOBAHHOCTh YMEHUH HCHOJIb30BATH XUMHUYECKYIO CHUMBOJIMKY JUIS COCTABIICHMS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIEHHOW) (POPMYJI OPraHMUECKUX BEILECTB
U YpaBHEHUN XMMHUYECKHX pEaKLUi, NU3rOTaBIMBaTh MOJEIN MOJIEKYJ] OPraHMYECKUX BELIECTB
JUIS WUTIOCTPALMM UX XUMUYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHUH YCTAHABIMBATH MPUHAICKHOCTh N3yUYECHHBIX OPTaHUUECKUX
BEIIECTB 1O HX COCTaBy M CTPOSHHIO K OIpPENeNIEHHOMY KIACCy/TpyIIe COCTUHEHUI
(YyrneBogopoJsl, KHUCIOPOJ W  a30TCOACpXKAIIUE COEAUHEHMS, BBICOKOMOJIEKYJISPHbIE
COeIUHEeHMsI), AaBaThb UM Ha3BaHus No cuctemarndyeckoil HomeHnknarype (IUPAC), a Taxxke
NPUBOANUTH TPUBMAJIbHbIE Ha3BaHMs OTIEIBHBIX OPraHUYECKUX BEIIECTB (ITHUJIEH, MPOIUJIEH,
alleTWIEH, ASTUJICHIVIMKOJIb, IJIMLEpUH, (eHon, (opManbaerui, aueTaabAerujl, MypaBbUHAs
KHCJIOTa, YKCyCHasi KUCIIOTa, OJIEMHOBAasl KUCIIOTA, CTEAPUHOBAsI KHUCIIOTA, TIIIOK03a, (hpyKTo3a,
KpaxmaJl, [IeJUTI0JI03a, TIIHUIIHH);

C(OPMHPOBAHHOCTh YMEHHUS OIPENEISATh BHIBI XUMHYECKOW CBS3M B OPTraHUYECKUX
COEIMHEHMSIX (OJIMHAPHBIE U KpaTHBIE);

C()OPMHUPOBAHHOCTh YMEHHUS MPHUMEHATHh IOJO0XKEHUS TEOPHUHM CTPOEHMsI OPraHMYECKUX
BemecTB A. M. bytiepoBa miis o0OBbSICHEHHS] 3aBUCHMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHSI; 3aKOH COXPAaHEHHS MacChl BEIIECTB;



chOpPMUPOBAHHOCTh yMEHMI XapaKTepHU30BaTh COCTaB, CTpPOCHHUE, (Qu3uueckne u
XUMHUYECKHE CBOMCTBA TUIMMYHBIX MPEJICTABUTENICH PAa3IMUHBIX KJIACCOB OPTaHUYECKHUX BEIIECTB
(MeraH, 3TaH, OSTWICH, TPONWICH, aleTwieH, OyraaueH-1,3, merunOyraameH-1,3, OeH307,
METaHOJ, 3TaHOJ, ATHJIEHTIUKOb, TIUIEpUH, (EeHO, aleTaablerul, MypaBbUHas U yKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmal, IeJUII0I03a, aMHUHOYKCYCHasi KHCJI0Ta), WIIIOCTPUPOBAThH
T€HETUYECKYI0 CBSI3b MEXKJy HUMHU YPAaBHEHUSIMU COOTBETCTBYIOIIMX XMMHYECKUX PEAKIUH C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (HOPMYIL;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKU YTIEBOJOPOJHOTO CHIPHS
(aedTh, TMPUPOIHBIA Ta3, Yrojib), CIOCOOBI WX TEpPepabOTKH M MPAKTHUECKOE MPUMEHEHHE
IIPOJYKTOB MEPEepadbOTKH;

c(OpPMUPOBAHHOCTh YMEHUU TPOBOJHUTH BBIYHCICHUS 10 XUMHUYECCKHM YpPaBHEHUSIM
(Maccpl, 00bE€Ma, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMHU IO H3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJJHOTO U3 UCXOTHBIX BEIIECTB WM MPOTYKTOB PEaKLUN);

c(hOpMHUPOBAHHOCTh YMEHUI BIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, MCIOJb3YyEeMbIX B XWMHUHU MPU HM3YYEHUH BEUIECTB WU XUMHUYECKHX SIBICHHUI
(HabnrofeHue, W3MEpPEHHe, OSKCIEPUMEHT, MOJCIUPOBAHUE), WCIONh30BaTh CHCTEMHBIC
XUMUYECKUE 3HAHUS AJI PUHATHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX
C BEIIECTBAMHU U UX MPUMEHECHHEM;

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIO/IATh MPaBWIIA TOIH30BAHUS XUMHUECKON MOCYIOU |
abopaTOPHBIM 000PYIOBAHKUEM, a TAK)KE MpaBHUia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKITUSIMH T10 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB;

cOpPMUPOBAHHOCTh YMEHHUH TMJIAHUPOBATh M BBIMOIHATH XUMHUYECKUN OSKCIEPUMEHT
(mpeBpallieHusi OPraHUYEeCKHX BEIIECTB MPH HArpeBaHUM, MOJyYeHUE ATUIICHA U HU3YYEHHE €ro
CBOWMCTB, KayeCTBCHHBIE pEAKIUHW OPraHUYECKUX BEIIECTB, JCHATypalus OCIKOB TpH
HarpeBaHuU, IIBETHBIE PEAKINH OEITKOB) B COOTBETCTBHH C MpABUIAMH TEXHUKU OE30MACHOCTH
Ipu OoOpallleHUu! C BEIEeCTBaMHU U JIaDOpaTOPHBIM O0OpYIOBaHUEM, MPEICTABIATH PE3YIbTAThI
XMMHUYECKOTO JKCIEpUMEeHTa B (OpMe 3almiCH YPaBHEHHUH COOTBETCTBYIOIIMX pEaKkUuil u
(GbopMyIIHpOBaTh BHIBO/IBI HA OCHOBE 3TUX PE3yJIbTaTOB;

c(hOPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XHMUYECKYI0 HH(OpMaIuio,
MOJTy4aeMyto M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil nHdopmarmu, UHTEpHET U ApyTux);

chOpMUPOBAHHOCTh YMEHHM COOJIOAAaTh MpaBHJIa DKOJOTHYECKH IeJIecoo0pa3Horo
MOBEJCHUS B OBITY M TPYIOBOW MEATEIBHOCTH B IIENISAX COXPAaHEHUS CBOETO 3I0POBbS H
OKpY>Karollled MPUPOJHON Cpejbl, 0OCO3HABATh OMACHOCTbh BO3ACHCTBUSL HAa >KMBBIE OPTraHU3MBI
OTNpeeNEHHBIX OpPraHUYECKUX BEHIeCTB, MoHuUMass cMmblca mnokazarens IIJK, moscuaTe Ha
npuMepax CrnocoObl YMEHBIIEHUS M TPEIOTBPAICHUSI UX BPEIHOTO BO3JIEUCTBHS HAa OPraHU3M
YEJI0BEKa;

JUTsT 0OYYaIOMIUXCSl C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3J0POBBS: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB M XUMHUUECKHX SBIICHHIA;

JUIS CIIEMIBIX M CIA0OBHIANIMX OOYYaroUIMXCs: YMEHHE HCIIOJIb30BaTh peibeHO-
TOUYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns ais 3anucu XuMudeckux Gpopmyir.

11 KJIACC

[IpenmeTrHble pe3ynbTaThl OCBOeHHs Kypca «OOmass W HeopraHudeckas XUMHsD)
OTPaXKaroT:

chOpPMUPOBAHHOCTh TMPEACTABICHUI: O XUMHUYECKOW COCTaBISIONIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIM XMMHUU B IO3HAHUM SBICHUN NPUPOIBI, B (HopMHpOBaHHUH
MBIIUICHUST W KYJIbTYPBHl JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOU IS



pelIeHUsT TPAKTHYECKUX 3a7ad M DSKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOIHOM CpEIE;

BJIAJICHUE CHCTEMOM XHWMHYECKHX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJArarollne
MOHATHUS (XMMHYECKHUH 3JIEMEHT, aTOM, U30TOTI, S-, p-, d- 2JIEKTpOHHBIE OPOUTAI aTOMOB, HOH,
MOJICKYJIa, MOJIb, MOJSIPHBIH OOBEM, BAJICHTHOCTh, JJIEKTPOOTPUIIATEILHOCTh, CTETICHBb
OKHUCIIEHUSI, XHMHYECKas CBs3b (KOBAJCHTHAs, WOHHAs, MeETaJNIM4ecKas, BOJOPOJIHAs),
KpUCTAJUIMUECKasi  pelETKa, TUIbl XMMHUYECKHX  pPEakUui, pacTBOp, SIEKTPOJIHTHI,
HEIJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT IUCCOLUAIMSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKON  peaklMyd, XHMHYECKOe paBHOBECHE), TEOpPUHM U  3aKOHBI  (TEopHs
AJEKTPOIUTUYECKON JucconManuu, nepuoandyeckuit 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHUS U TMPEBPAIICHUS SHEPTHH TPH XUMHUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHMHH, MHUPOBO33pEHUYECKHE 3HAHUS,
JeXKAIMe B OCHOBE IMOHUMAHWS TPUYMHHOCTA M CHCTEMHOCTH XHWMHYECKHX SIBIICHUM,
(bakToIOrHYeCKre CBEEHUS O CBOWCTBAX, COCTaBe, MOMYyYEeHUH M 0€30MaCHOM HCIOIb30BAaHUH
BaKHEHIIINX HEOPTaHUYECKHUX BEUIECTB B OBITY U MPAKTUYECKON JIEATEIHLHOCTH YEIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHHI BBISBISTh XapaKTepHbIC MPU3HAKU MOHSITHUN, YCTAaHABIHBATH
MX B3aUMOCBA3b, HCIOJIB30BAaTh COOTBETCTBYIOIIME MOHSTHS MPU ONMUCAHUUA HEOPTaHUYECKUX
BEILIECTB U UX IIPEBPALLECHUN;

c(hOpPMUPOBAHHOCTh YMECHHI HCIOIH30BATh XUMHUYECKYIO CHUMBOJHUKY JUISI COCTABIICHUS
dbopMynl BeIIECTB U YypaBHEHUN XUMHUYECKMX pEaKIHM, CUCTEeMATHUYECKyl0 HOMEHKIATYypy
(IUPAC) u TpuBHaibHbIE Ha3BaHMsI OTIEJIbHBIX HEOPraHMYECKHX BelecTB (YrapHblil ras,
YIJIEKHUCIIBIA Ta3, aMMUaK, raméHas W3BEeCTb, HEraumiéHash W3BECTh, NUThEBas COAa, MHUPUT U
apyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONPEAETSATh BAICHTHOCTD U CTENIEHh OKUCIICHUS! XUMHUYECKUX
AJIEMEHTOB B COCTUHEHHSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBS3M (KOBaJIeHTHAsI, HIOHHAS,
MeTaJUTMuecKasi, BOJOPOAHAs) B COCAUHEHHUSAX, TUI KPUCTALTUYECKON PEMIETKH KOHKPETHOTO
BelllecTBAa (aTOMHAasi, MOJEKYJspHas, MOHHAs, METaUIMYecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPraHWUYECKUX COCAMHEHUM;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATH MPUHAIC)KHOCTh HEOPTaHUYECKUX BEIECTB
M0 X COCTaBY K OMpeAeNEHHOMY KIIACCy/TpYyIINe COeNnHEHUH (TIPOCThIe BEIECTBA — METAJUIBI U
HEMETAaJlJIbl, OKCHJIbI, OCHOBAHHUS, KUCIOTHI, aM()OTepHbIE TUAPOKCHUIBI, COJH);

c(OPMHPOBAHHOCT, YMEHHMH pacKpbIBaTh CMBICH Hepuoguueckoro 3akoHa JI. U.
MenzaeneeBa W JEMOHCTPHPOBATh €r0  CHUCTEMATH3UPYIONIYI0, OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYI0 (DYHKIINM;

cOpPMUPOBAHHOCTh YMCHHM  XapaKTEpPH30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHUX 31eMEHTOB 1—4 nepuoaos Ileproanyeckoit cucTeMbl XUuMH4YECKUX AeMeHToB JI. 1.
MeHneneeBa, HCMONB3Ys TOHATUS «S-, P-, d-DJIIEKTpOHHBIE OpPOUTATNY, «IHEPTETHUECKUE
YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHS! CBOICTB XMMHUYECKHUX 3JEMEHTOB U HUX
COEIMHEHMH 1o nepuoaaM u rpynnam [lepuoanueckoil cucteMbl XUMHUYECKUX 351eMeHTOB /1. U.
Menneneena;

chOpPMUPOBAHHOCTh yYMEHHM XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE
CBOMCTBa HEOPraHMYECKUX BEIECTB PA3MYHBIX KIACCOB, IOJATBEPKAATh CYIIECTBOBAHHE
TEHETUYECKON CBSI3UM MEXJY HEOPraHMYECKMMH BEIECTBAMH C TIOMOIIBI0 ypaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

c(hOpPMHUPOBAHHOCTh yMEHUS KIACCU(DHUIIMPOBATh XUMUYECKUE PEAKIMH IO Pa3TUIHBIM
npu3HaKaM (YHUCIy W COCTaBy pearupyroluX BeUIeCTB, TeIIoBoMy 3ddexTy peaxium,
M3MEHEHUIO CTENICHEeH OKUCIICHUSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIiy, YYaCTHIO KaTaln3aTopa);



c(hOpPMUPOBAHHOCTh YMEHHI COCTABISATh YPABHEHHS PEAKIUI Pa3IMUHBIX THIIOB, ITOJTHBIE
U COKpalI€HHBbIE YPAaBHEHHS PEaKlMid MOHHOTO OOMEHA, yUYMUTHIBAs YCIOBUS, MPU KOTOPHIX ITH
peaKIMu UIyT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, MOATBEPHKIAIONINE KaueCTBEHHBII
COCTaB pa3IMYHBIX HEOPTaHMYECKUX BEIIECTB, pPACIO3HABaTh OMBITHBIM IyTEM HOHBI,
MPUCYTCTBYIOIIME B BOJAHBIX paCTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUI PaCKpBIBaTh CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBHUTEIHHBIX
peaxiuii MoCpeICTBOM COCTaBJICHHS SJICKTPOHHOTO OalaHca dTHX PEaKIIHii;

c(hOpPMUPOBAHHOCTh YMEHHI OOBSACHSATH 3aBUCUMOCTh CKOPOCTH XHMMHUYECKOH peakiliu OT
pa3IMYHBIX (DAKTOPOB; XapakTep CMEIMICHHS XWMHUYECKOTO PABHOBECHS B 3aBHCHMOCTH OT
BHemHero Bo3zaeiicTBus (mpuniun Jle [llarense);

chOpMUPOBAHHOCTh YMEHUU XapaKTepHU30BaTh XHWMUYECKHE IMPOLECCHl, JeXkKallue B
OCHOBE TPOMBIIIICHHOTO TMOJYYEHHUsI CEPHOM KHUCIOTHI, aMMHaKa, a Takke cHOPpMUPOBAHHOCTH
MpeCTaBiIeHU 00 OOIMX HAyYHBIX MPUHIMUIAX M SKOJOTHYECKHX MpoOsieMax XUMHUYECKOTO
MIPOU3BOICTBA;

chOpPMUPOBAHHOCTh YMEHUH TPOBOAUTH BHIYHUCICHHS C HCIIOJB30BAHUEM TOHSITHS
«MaccoBasi JIONsl BEIIECTBA B PAcTBOpe», OOBEMHBIX OTHOIICHWN Ta30B MPH XUMHUYECKUX
peakIusIX, MacChl BEIIeCTBa WM 00BbEMaA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO W3 YYACTBYIOIIUX B PEAKIMH BEIISCTB, TEIUIOBOTO 3(deKTa peaknuu Ha
OCHOBE 3aKOHOB COXPAHEHHUsI MACCHI BELLIECTB, TPEBPAILCHNS U COXPAHEHUS SYHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHM COOJIIO/IaTh TIPaBUIa MOJIB30BAHUS XUMHUYECKOW TOCYI0N U
nmabopaTopHbIM 000pyAOBaHUEM, a TaKXkKe MpaBuiia 0OpallleHus ¢ BeIeCTBAMHU B COOTBETCTBUU C
WHCTPYKIHUSMU MO BBITTOTHEHHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

chOpPMUPOBAHHOCTh YMEHHWH IJIAHUPOBATh M BBITIONHATh XUMUYECKUH OSKCTIEPUMEHT
(pa3noxeHue TMepoKCHUIa BOJOpOAA B MPUCYTCTBUU KaTalM3aTopa, OMNpPEAEIEHUE CpEelbl
PacTBOPOB BEIIECTB C IMOMOIIBI0 YHHBEPCATHHOTO WHIUKATOPA, BIMSHUE Pa3IMYHBIX (aKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIUH, PEaklMd WOHHOTO OOMEHa, KAa4eCTBEHHBIC pEaKIuu Ha
cynbdar-, KapOoHAT- U XJIOPHUI-aHUOHBI, HA KAaTHOH aMMOHHUS, PEIICHHUE SKCIePUMEHTAIbHbIX
3ajau nmo TtemMaM «Metamnel» U «Hemeramuib») B COOTBETCTBMM C TpPaBUJIAMH TEXHHUKH
0e30macHOCTH MPHU 00paIlleHUuH ¢ BEUIECTBAMH H JIA0OpaTOPHBIM 000PYJOBaHUEM, MTPEICTABIATh
pe3yNbTaThl XUMUYECKOTO OHKCIEpUMEHTa B (hopMe 3amicH ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GOpMYyITUPOBATEH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHHI KPUTHUECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(POpPMAIHIO,
MOJIy4YaeMyl0 U3 pPa3HbIX HCTOYHUKOB (CpEeACTBA MAacCOBOM KOMMYyHHKauuu, WHTEepHET u
JPYTHX);

chOpMUPOBAHHOCTh YMEHHH CcOOJIOAAaTh MpaBHJIa DSKOJOTHYECKH LeIecoo0pa3Horo
MOBEJICHUSI B OBITY W TPYAOBOW MEATETLHOCTH B IETSAX COXPAHEHUS CBOETO 370POBbS H
OKpY’Karollled MPUPOJHOIN Ccpelbl, OCO3HABATh OMACHOCTh BO3ACHCTBUS Ha >KMBBIE OPraHU3MBI
onpenenéHHbIX BEIIeCTB, MOHMMas cMmbica nokazatens [IJIK, moscHsATh Ha mpuMepax crocoObl
YMEHBIIEHUS U MPEAOTBPALIEHUS UX BPEAHOIO BO3CHCTBUSI HA OPTraHU3M YEJIOBEKA;

Ui OOyYaroluXcs C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbS: YMEHHE MPUMEHSTH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METOAaX IMO3HAHMS BEIIECTB U XUMHUECKUX SIBJICHUI;

JUIS  CIIETIBIX W CIIA0OBHANINX OOYYaIONIMXCS: YMEHHE HCIIOJIb30BaTh pelbeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins s 3anvcu XxuMudeckux Gpopmyir.

KAJIEH/IAPHO-TEMATHYECKOE IVITAHUPOBAHHE (68u)



Ne
3AHATHA

Tema 3ausaTus

KoJs-Bo uacoB

1

Beenenne.  Crpykrypa u ¢opmar KMM EI'D no xumum.
Hemoepcun EI'D. Konudukarop. Cneunduxarnus.

2

[IpaBuna 3anonnenus OnankoB EI'D mno xumuu. Ilpasuia
NOBEJICHUS Ha HK3aMeHe. VHTepHeT — pecypchl Ui MOJTOTOBKH K
EI'D mo xumum.

1. CtpoeHue 3JEKTPOHHBIX OOOJIOUEK AaTOMOB 3JIEMEHTOB
NEPBbIX YEThIpEX MEPUOJIOB: S- P- U d-dJIEMEHTHI. DIIEKTPOHHAS
KoHurypaus atoMa. OCHOBHOE U BO30YXKJIEHHOE COCTOSHUE
aTOMOB.

2. 3aKOHOMEPHOCTH U3MEHEHUS XUMHUYECKUX CBOMCTB
9JICMEHTOB Ml MX COSIMHCHHI IO MIEPUOJIaM U TPYIITIaM.

2.  OGmas xapakrtepuctrka metauioB [A—IIIA rpynm B cBsi3u ¢
UX TmnojoxeHueM B llepuoanueckoil cUCTEME XHUMUYECKHX
anemenToB J[.M. MenneneeBa U OCOOCHHOCTSIMU CTPOCHHUS HX
aTOMOB. XapaKTEepUCTUKA MEPEXOIHBIX FJIEMEHTOB — ME/IM, IIUHKA,
Xpoma, Kejeza — Mo uX NoyiokeHuto B llepuoamdeckoi cucreme
xuMuueckux anementoB J[.M. MenaeneeBa u 0COOCHHOCTAM
CTPOCHUS UX ATOMOB.

2. XapakTepucTHUKa TEpPEeXOJHbIX JJIEMEHTOB — MEAH, IIHUHKa,
XpoMa, JKeJe3a — MO0 MX MoJokeHuto B Ilepunonnueckoit cucreme
xuMmudeckux oanementoB J[.M. MengeneeBa m 0COOCHHOCTSIM
cTpoeHust ux aromoB. OO0IIas xapakTepucTrka HemeTamioB [VA—
VIIA rpynn B cBsizu ¢ ux nojoxeHueM B Ilepuoanueckoit
cucTeMe xumuueckux odneMmeHtoB .M. MeHngeneera u
O0COOCHHOCTSIMH CTPOCHUS UX aTOMOB.

3. KoBanenTHass XuMHYeCKasi CBsA3b, €€ Ppa3HOBUIHOCTU U
MEXaHU3Mbl 00pa30BaHUsA. XapaKTEPUCTUKH KOBAJIEHTHOH CBS3U
(monsipHOCTH M 3Heprus cBs3u). MoHHas cBA3b. Meramumyeckas
cBaA3b. Bogopoanas cBsi3b.

4, SHGKTPOOTpI/ILIaTeJIBHOCTL. CreleHb OKMCICHHS U BaICHTHOCTD
XUMHUYCCKUX JICMCHTOB.

5. BemecTBa MOJIEKYJISIPHOIO M HEMOJIEKYJISIPHOIO CTpoeHus. Tum
KPUCTAJUIMYECKON PEIIETKH. 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOEHHMSI.

10

6. Kimaccudukanmst Heoprannueckux BemecTtB. Homenkmarypa
HEOPraHMYECKUX BEIIECTB (TpUBUAIbHAS U MEXIAYHAPOIHAS).
Knaccudukanus OpPraHMYEeCKUX BEIIECTB. Homenknatypa
OpPraHUYECKUX BELIECTB (TPUBUAIbHAS W MEXKIYHapOHas)

11

6. Knaccudpukanus opranmdeckux BemiectB. HomeHkiaTypa
OpPraHMYECKUX BEIIECTB (TpUBHAIbHAS M MEXIYHApPOIHAs)




12

7. XapakTepHble XHUMHYECKHE CBOMCTBA MPOCTHIX BELIECTB-
METaJUIOB:  IIEJOYHBIX,  IIEJIOYHO3EMEIbHBIX,  AJIOMHHMS;
MEePEXOJHBIX  METAUIOB: MEAW, IMHKAa, Xpoma, Kejesa.
XapakTepHble  XMMHUYECKHE CBOMCTBA TMPOCTHIX  BEIIECTB-
HEMETAaJUIOB: BOJIOPO/Ia, TAJIOT€HOB, KHCIIOPO/a, CEPHI,

azota, dhocdopa, yriaepoa, KpeMHHUSI.

13

8. XapakTepHble XMMHUYECKHE CBONCTBA OKCHJIOB: OCHOBHBIX,
aM(bOTEepPHBIX, KHCIOTHBIX.

14

9. XapakTepHble = XMMHUYECKHE CBOMCTBA OCHOBAaHMM U
aM(pOTEepHBIX THIPOKCHIIOB. XapaKTepHble XUMUYECKHE CBOWCTBA
KHCJIOT.

15

10. XapakrepHble XUMHUYECKHE CBONCTBA COJIEH: CpPEIHMX,
KHUCTIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha MpUMepe COeAMHEHUN
QJIFOMUHUS U [TUHKA)

16

11. B3auMOCBs3b HEOPraHUYECKHUX BELIECTB.

\9)

17

12. Teopusi cTpoeHUs] OPraHUYECKUX COCTUHEHUN: TOMOJIOTHUS M
nzomepust (CTpyKTypHas M TPOCTpAaHCTBEHHas). B3aumHoe
BIIMSIHUE aTOMOB B MOJIEKyJaxX. THWObl CBSi3e B MOJIEKyJlax
OpraHWYecKUX BemecTB. [uOpuam3anuss aTOMHBIX OpOUTaNCH
yriepona. Panukan. @yHKIIMOHAIBHAS Tpyna

18

13. XapaktepHble = XMUMHYECKHE CBOMCTBA  YIJIEBOJOPOJIOB:
aJIKaHOB, [UKJIOAJIKAHOB, AJIKCHOB, JTMEHOB, AJIKHOB,
apoMaTHUYECKHUX YTIIEBOAOPOJOB (O€H30J1a M TOIYOJIIa)

19

14.  XapakTepHble ~ XHMHYECKHE CBOICTBa  NpeAeibHBIX
OJTHOATOMHBIX 1 MHOTOQTOMHBIX CITUPTOB, (heHoIa.

15. XapaxkrepHble XMMHYECKHE CBOMCTBA aJbIETUAOB,
IIpeeIbHBIX KapOOHOBBIX  KHCIIOT, CIIOXKHBIX  3(HUpOB.
bromorndeckn BaKHBIE BEIIECTBA: JKHUPBI, OEJIKH, YTJIEBOJBI
(MOHOCaXapH/Ibl, IUCAXaPUIBI, TIOIHUCAXAPHIBI).

20

16.  OcHOBHBIE  CIOCOOBI  TOJYYEHHUS YTJIEBOJOPOIIOB (B
1a00paTOpUH). OcCHOBHBIE CIIOCOOBI MOJTYYCHUS
KHCJIOPOJICOJIEPIKAIINX COeTMHEHUH (B T1abopaTopun)

21

17. B3auMoOCBsI3b  yIJIEBOJOPOAOB M KHCIOPOAOCOAEPKAIIMX
OPraHMYeCKUX COCTUHECHUI

22

18. Kiaccudpukanus XMMHYECKHUX peaklUid B HEOpraHMYeCKOH
Y OPTaHUYECKOW XUMHH
30. T'waponu3 coneii. Cpena BOAHBIX PACTBOPOB: KHUCIas,
HEWTpaJIbHAs, IIEJTOYHAs

23

19. CxopocTh peakiy, ee 3aBUCUMOCTb OT Pa3INYHbIX (PAKTOPOB.

20. OOpaTtuMble M HeOOpaTHMble XMMHUYECKHE PpEaKIHH.
Xumuueckoe paBHoBecue. CMellleHne paBHOBECHUS MOJ1 JIefiCTBHEM
pa3nu4HbIX (PAKTOPOB.

24

21. DaexTpoIuTHYECKasl TUCCOIUAIUS JJIEKTPOIUTOB B BOIHBIX
pactBopax. CuibHbIE U c1a0ble dMEKTPOIUTHI. Peakuuu HOHHOTO
oOMeHa.
29. DnekTponu3 pacljaaBOB U PaCTBOPOB (COJICH, IIENOYEH,
KHCJIOT).




25

22. TlpaBuna pabotel B yabopatopuu. JlaboparopHas mocyna u
obopymoBanue. [IpaBuia 0e30mMacHOCTH MpU pabOTe C EIKUMH,
TOPIOYMMH ¥ TOKCHYHBIMU BEIICCTBAMHU, CPEICTBAMH OBITOBOM
XuMuU. HaydHble METOBI MCCIEIOBAHNUS XUMHUUYECKUX BEIIECTB U
npeBpaiieHuii. MeToasl pa3feneHus cMeceid U OYMCTKHU BEILECTB.
KauecTBeHHbIE peaklMM HAa HEOPraHWYECKHE BEIIECTBA U MOHBI.
Wnentuduxanus opraHn4eckux CoeTMHEHUH.

32. KadecTBeHHBIE peaKkIMM Ha HEOPraHUYECKUE BEIIECTBA U
noHbl. KauecTBEHHbIEC PEaKIMU OPTaHUYECKUX COCIMHEHUM.

26

23. TlonsaTHe O METAJUTypruu: OOLIMe CIOCOObl TMONTy4YEHUs
MeTtauioB.  OOmmue  Hay4yHble  NPHHOUNB  XUMHUYECKOTO
NPOM3BOJCTBA (HAa TMpHUMEpPEe IPOMBILIUIEHHOTO  MOJXy4EHUs
aMMHaKa, CepHOI KUCIIOThI, M€TaHOJa). XUMUYECKOE 3arpsi3HEHNE
OKpY2KaIOILEH CPElbl U €ro NOCIEACTBHS.

[IpyposHble HMCTOYHMKHM  YIJIEBOJOPOJOB, UX IepepadoTka.
BbicOKOMONEKyIIsIpHBIE cOeMHEHUs. Peakuuyu noaumepusanuu u
nosikoHaeHcayu. [lonumepsl. [1macTMaccel, BOJIOKHA, KAYYYKH.

27

24. Brranciaenue MacChl PacTBOPEHHOTO BEILIECTBA,
CoJIepKallerocsi B OINpPEACIICHHOW Macce pacTBOpa C M3BECTHOM
MAacCOBOM JIOJICH; BBIYMCJIICHHE MAacCOBOM JIOJM BEIIECTBA B
pacTBope.

28

25. Pacyerbl 00BEMHBIX OTHOIIEHUH Tra30B MPHU XUMHUYECKHX
peaKkumsx. TennoBon 3hdeKkT XUMHUECKO peaKuum.
Tepmoxumuueckue ypaBHeHHs. PacdeTsl TermmoBoro sddexra
peaKuuu.

29

26. PacueTbl Maccel BCIICCTBA NN o0beMa ra3oB I10 HU3BCCTHOMY
KOJMYCCTBY  BCHICCTBA, MaACCC WA O6’beMy OJHOIo U3
YYaCTBYIOIIUX B PCAKIIMU BCIICCTB.
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217. Knaccugukamust  HeopraHHYECKUX BEILECTB.
Knaccudukanuss 1 HOMEHKJIATypa OPraHUYECKHUX COCTMHEHHH.
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28.  DnektpoorpunarenbHocTh.  CTENEeHb  OKHUCICHUA U
BaJICHTHOCTh XUMUYECKUX AJIEMEHTOB.
Peakunn OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIE. Kopposzus
METAJIJIOB U CITOCOOBI 3alTUTHI OT HEe.
36. Peakuuum OKHCIMTEIBHO- BOCCTaHOBUTENbHbIE. Koppo3us

METAJIIOB B CIIOCOOBI 3alIUTHI OT HEC.
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31. XapakTepHble XHMHYECKHE CBONCTBA HEOPraHUYECKUX

BEIIECTB: — TMPOCTBIX BEHIECTB — METAIOB: MICIOYHBIX,
IeJI0YHO3EMENbHBIX, aJTIOMUHUS, IEPEXOAHBIX METAIIIOB (MEIH,
LIMHKa, XpOoMa, »Xeje3a); — MPOCThIX BEIIECTB — HEMETAJLJIOB:
BOJOpOJa, TaJIOTEHOB, KHUCIOpOAa, cepbl, azora, ¢ocdopa,
yriaepoaa, KpPEeMHHS; — OKCHUIOB: OCHOBHBIX, aM{(OTEpHBIX,
KHCJIOTHBIX;

— OCHOBaHUH W aM(OTEPHBIX THIPOKCHIIOB; — KHCIIOT; — COJICH:
CpPEeIHUX, KHUCIbBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha MpuMepe
COEIMHEHHM aJTIOMUHUS U IIUHKA).




33 33.  XapakTepHble XHMHUYECKHE CBOWCTBA  YTJIEBOAOPOJOB: | 2
QJKaHOB,  IUKJIOAJKAaHOB,  aJKEHOB, JHMEHOB,  AJIKUHOB,
apOMAaTUYECKHX YIJIEBOJOPOIOB (OeH30/1a U Tosyosia). VoHHBIIM
(mpaBuio B.B. MapkoBHMKOBa) M paJUKaJbHBIA  MEXaHHU3MBbI
peaKkuuii B OpraHu4eCKON XUMHUH.

34, XapakTepHble XUMHUYECKHE CBOMCTBA MpeaeIbHbIX
OJTHOATOMHBIX u MHOTOaTOMHBIX CIIUPTOB, ¢benona,
aNbJIETUIOB, TPEIEIbHBIX KapOOHOBBIX KHCJIOT, CJIOXHBIX
3¢upoB.

35. XapakTepHble XUMHUYECKHME CBOMCTBA  a30TCOJAEpIKAIIUX
OpPraHUYECKUX COCIMHEHHI: aMHUHOB M  aMUHOKHUCIOT.
buonoruuecku Ba)KHBIC BEIIECTBA! KUPBIL, YTJIEBOIBI
(MOHOCaxXapH/Ibl, AWCAXAPUIIBI, TOJUCAXAPHUJIBI), OCIKH.

34 37. Peaxiuuu, MOATBEPKIAIOIINE B3aUMOCBI3b HEOPTAHHMYECKUX | 2
COCTUHEHUH.
38. Peakuuu, NOATBEPXKIAIOIIME B3aUMOCBSA3b OPraHUYECKUX
COCTMHEHUH.

35 40. HaxoxxaeHue MOJEKYJISIpHOH (OpMyIIbl BeLeCcTBa. 2

O01ee uncIo 4acoB 1o Kypey — 684

HNHTepHeT — pecypcebl

http://fipiru — @dexnepanbHblii HWHCTUTYT MEJArOTHYECKUX HM3MEPEHUH - JIOKYMEHTHI,
KOAU(UKATOPBI, CICHU(PHUKAIIMN JEMOBEPCHH.

http://ege.edu.ru — mnopran Egmnoro TocymapcTBeHHOTO OK3aMeHa, JOKYMEHTHI,
JEMOHCTPAIIMOHHBIC TECTHI, BOIIPOCHI 1 OTBETHI, (JOPYMBI.

http://it-n.ru/communities.aspx?cat no=131642&tmpl=com — cTpaHuIla TBOPYECKON TPYyMIIbI
"TlogroroBka k EI'D no xumun" nopraia «CeTb TBOPUECKUX YUUTEICH.

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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