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IIOACHUTEJ/IbBHASA 3AIIMCKA

Pabouasi mporpamma orpejie/isieT Cofiep>kaHre XMMHUeCKO# moAroToBKy yuamuxcsi B MBOY «['mmHa3ust NelO» u cocTaBiieHa
Ha OCHOBe TIpUMepHOM U aBTOpCcKoi nporpammbl M.H.AdanacbeBoit a1 yue6HukoB I'.E.Pyasutuca, ®.I'.®enpamana. 10-11
kiaccel M.: TIpocserenue», 2020 r.

YueOHbIM nipegMeT H3ydaeTcs B 11 Kmacce, paccurrtad Ha 34 yaca (14 B Hezies0). ba3oBbiM yueOHBIM 1TOCOOHEM J1s1 U3yUeHUs]
npeiMeTa siByisieTcs yueOHMK 11 Kmacca Ajis o61meo6pa3oBaTebHBIX yupexxaenui Pyasuruc I, E., @enpaman @. I'. «Xumus. 11
knacc.» - M.: [Ipocseienune, 2020r;

Pabouast mporpaMma obecrieuruBaeT JOCTH)KEHHE TJITAHUPYEMbBIX pe3y/IbTaTOB 0OCBOEHMsI OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbI
OCHOBHOTO 0011]ero 06pa3oBaHMs.

TemMaTHuecKoe TyIaHUpOBaHKe COCTABIEHO B COOTBETCTBUH C 6a30BbIM yueOHMKOM 11 Kiacca. ABTOpCKasi IporpaMma yIjIoTHeHa
Ha 1 yac.

ITaHHBbIe U3MEHEeHHUsT aBTOPCKOM MPOrpaMMbl ObIJTH OCYII|eCTB/IEHBI B COOTBETCTBHH C YUueOHBIM IJIAaHOM T'MMHA3HH, B KOTOPOM Ha
n3yueHnu xumum B 11 knacce Boigensietcs 1 yac B Hefiento (34 4. B y4. TOR).

Kypc «Xumusi» uMeeT KOMIIEKCHBIN XapaKTep, BK/IFOUaeT OCHOBBI 00111eli, HeopraHnueckoi XuMud. ['JlaBHOM vjieelt siB/isieTcs
co3zaHre 6a30BOro KOMIIeKca OMOPHBIX 3HAHUH M0 XUMUH, BbIpaXKeHHbIX B (pOPMe, COOTBETCTBYHOIIel BO3PACTy yuallUuXCsl.

Benyiiiasi posib B pacKpbITHUU COZlep>KaHUs Kypca XuMuu 11 kjiacca NpuHaZ/Ie)XUT 3J1eKTPOHHOM TeOpUH, ePUOANUEeCKOMY
3aKOHY U CHCTeMe XUMUUeCKHX 37IeMeHTOB KakK Hanbosiee 0011[MM HayuyHbIM OCHOBaM XUMHU. B JaHHOM Kypce
CUCTEMAaTH3UPYIOTCS, 0000111at0TCs 1 YIyOJIstOTCS 3HAHUSI O paHee U3yUeHHBIX TeOPUSX U 3aKOHaX XMMHUUeCKON HayKH,
XMMUUECKUX MpoLieccax v npor3BoAcTBax. CofeprkaHue 3TUX pa3fe/ioB XMMUW PAaCKPbIBAETCSI BO B3aMMOCBSI3U OPraHUYeCKUX U
HeOpraHuYeCcKHX BelleCTB.

IaHHast mporpaMma rpejycmMaTprBaeT ¢OpMHUPOBaHKe y yUalluxcs 001jeyueOHbIX yMeHUI U HaBbIKOB, YHUBEPCA/IbHBIX
crioco0O0B ZiesITeTbHOCTH Y K/TFOUEBbIX KOMITeTEHIIHA.

[aHHBIV KypC HarpaBJieH Ha:

e OCBOEHMeE 3HAaHUI 0 XMMHUeCKOou COCTElBJ'[HI-OIJ.IEﬁ ECTECTBEHHO-HaquOﬁ KapTHUHBI MHUDaA;



« OBJa/ieHHe YMeHUsIMU TTPUMEeHSITh T10/Ty4eHHbIe 3HaHUS [I71si 00bsICHeHHsI pa3HO00pa3HbIX sIBJIEHUH OKPY>KaloIllero MUpa;

e pA3BUTHE [I03HABATE/IbHBIX UHTEPECOB U MHTE/IJIEKTYAJ/IbHbBIX CII0COOHOCTEH B rnponecce CaMOCTOATE/JIbHOI'O HpHO6pET€HI/IH
XUMMUUYECKUX 3HAHUM C UCII0/Ib30BaHUEM Pa3/IMYHBIX UCTOUYHWKOB I/IHq)OpMaLII/II/I;

e BOCIIMTaHHUe Y6e)K'£[eHHOCTI/I B TTIO3UTHBHOM POJIN XUMHHU B )KU3HHU COBPEMEHHOI'O O6H.[€CTBa;

« TpUMeHeHHe TMOTyYeHHbIX 3HaHWM U YMeHUH /1Jisi 6e3011acHOT0 UCIIO/Ib30BaHUS Bell[eCTB M MaTepHasioB B ObITY U Ha
TIPOU3BO/ICTBeE, /ISl TIPeIyTIPEXK/IeHNsI SIBJIeHUI, HAaHOCSIIIIUX Bpe/, 3/0POBbIO Ue/ioBeKa U OKpY Karolllei cpefie.

[Teparoruueckasi 1ie/1iecoo00pa3HOCTb UCTIOIB30BAHMS aBTOPCKOM MPOTrpaMMBI 11071 pyKoBocTBoM M.H.AdaHackeBoit
3aK/TF0YaeTcsl B TOM, UTO B paMKaX HM3yueHHUs XMMUH eCTh BO3MOXXHOCTb CO3/IaTh YC/I0BUS [i7isi (hOPMUPOBAHUs K/TFOUEBBIX
KomreTeHLW. [IporpamMMa obecrieuriBaeT COBpeMeHHOe KaueCTBO 00pa30BaHus 110 XMMUU Ha OCHOBe YCBOEHUsI 00s13aTe/IbHOTO
MHUHHAMYMa cojiep>kaHusi 06pa3oBaTe/bHOM NMpOrpaMMbl CpefiHero (MoTHOro) 0biijero o6pa3oBaHUs.

Ilnanupyemble pe3y/IbTaThbl H3YYeHHU YUeOHOro npegMera « XHMHS»
B pe3ysibTaTe n3yueHus: yueOHOTO TipegMeTa « XMMHS» Ha YPOBHE OCHOBHOT'O 0011[eTo 00pa3oBaHus:
BbINyCKHUK HAyYHUTCA:

e PpackpbIBaTh Ha MpUMepax poJib XMMUU B (HOPMUPOBAHWY COBPEMEHHOM HayUYHOU KapTUHbI MHMpa U B PAKTUYeCKOU
NesiTe/TlbHOCTU UesIOBeKa;

e JIeMOHCTPMPOBATh Ha MpPHUMepax B3aMOCBSI3b MEXAY XMUMUEN U APYTUMHU eCTeCTBeHHbBIMUA HayKaMu;
e pacKpbIBaTh Ha MpuUMepax I0JIO)KeHUs TeOPUU XUMUYeCKoro ctpoeHusi A.M. byTiepoBa;

« TOHUMAaTh Gu3ndeckuii cMbici [Teproguueckoro 3akoHa [1.M1. MeH/iesieeBa ¥ Ha €r0 OCHOBe OOBSICHIThH 3aBUCUMOCTD
CBOMCTB XMMHUECKUX 3/IEMEeHTOB U 00pa30BaHHBIX MU BEII[eCTB OT 3JIEKTPOHHOTO CTPOEHUs aTOMOB;

e  00BSCHATDH NMPUUKMHBI MHOT000OpAa3Ksi BeIleCTB Ha OCHOBe OOIIHUX TIpe/[CTaBIeHnid 00 X COCTaBe U CTPOEHUH;

« TMPUMEHSITh PaBWIa CUCTEMaTUYeCKON MeXXAYHapOJAHOM HOMEHK/IaTyphl KaK CpeZiCTBa pa3/MueHust U uaeHTU(UKaLuu
BelL[eCTB I10 UX COCTaBy U CTPOEHMUIO;



COCTaBJIATb MOJIEKY/ISIDHbIE U CTPYKTYPHbIE (DOPMYJIbI OPraHUUeCKUX BellleCTB KaK HOCUTeslel MH(popMaLii O CTDOEHUU
Bell[eCTBa, ero CBOMCTBAX U MPUHA/IJIEXXHOCTH K OIpeie/IeHHOMY K/1acCy COeIMHEeHU;

XdPdKTEPHU30BATh OPIdHUYECKHE BEIECTBA I10 COCTaBy, CTPOEHUIO U CBOﬁCTBaM, YCTaHdBJ/IMBATH IMIPUYUHHO-C/IEACTBEHHbIE
CBA3U MEXY OdHHBIMU XdPAKTEPUCTUKAMU BEIECTBA,

MIPUBO/IUTH MPUMeEPbl XUMUYECKHUX peakl1i, paCKPbIBAIOIINX XapaKTepHbIe CBOMCTBA TUITMYHBIX MpPe/ICTaBUTe el K/1acCoOB
OpraHWYeCcKuX BeleCTB C LieJIbI0 UX UAeHTU(PUKAL[MU U 00bsicHeHus1 06/1aCT TIPUMeHeHUsT;

ITPOrHO3HUPOBATh BO3MOXXHOCTD MPOTEKAHUsT XMMHUUECKHX peaKIiii Ha OCHOBe 3HAaHWM O THIaX XUMUUYECKOH CBS3H B
MOJIeKy/IaX peareHTOB U UX PeaKIJMOHHOM CITOCOOHOCTH;

MCITI0/Ib30BaTh 3HAHUSI O COCTaBe, CTPOEHUM M XMMUUeCKUX CBONCTBAxX BeIIeCTB /it 0€3011acHOT0 TIPUMeHeHUs B
NpaKTUUeCKOH J1esiTe/IbHOCTH;

TIPUBOJUTH MPUMeEPbI IPAaKTUUECKOTO UCITOIb30BaHUS MMPOAYKTOB repepaboTKu He)Tu 1 TIPUPOIHOTO Tra3a,
BbICOKOMOJIEKY/ISIDHBIX COe/JMHeHUH (TT0/IM3THIeHa, CUHTeTUUeCKOr0 KayuyKa, al[eTaTHOTO BOJIOKHA);

IMMPpOBOJAUTL OIIBITHI IO PACITO3HABAHWIO OPrdHUYECKUX BEIECTB: IVIMLIEPHUHA, YKCYCHOﬁ KHCJIOTHBI, HETIPpEeAE/IbHBIX )KUPOB,
[JIKOKO3bI, KPAXMadJld, 0esIKOB — B COCTaBe IMUIIEBLIX IMTPOAYKTOB U KOCMETHUYECKHX CPeNCTB;

BJIaZIeTh MIPaBWJIaMU U TIpHeMaMiy 6e30T1acHOM paboThl ¢ XMMHUEeCKUMH BelljeCTBaMU 1 1abopaTopHbIM 000pyI0BaHHUEM;

YCTaHaB/IMBATb 3dBUCHUMOCTL CKOPOCTH XUMUUYECKOM peakiium 1 CMellleHrs XUMHUYEeCKOTI'0 PaBHOBECHSA OT PA3/IMUHBIX
Cl)aKTOpOB C LieJIbIO ornpejejieHrs OIITUMAJ/IbHBIX YCJIOBI/Iﬁ MMpOTeKdHWSA XMMHWUYECKHX IMPOLeCCOB;

MIPUBO/IUTH MPUMeEPhbI FTUAPOIN3a COJIer B MTOBCEJHEBHOM XKU3HU YeJI0BEKa;

TIPUBO/IUTH MPUMeEPbI OKUCIUTETbHO-BOCCTAHOBUTEILHBIX Peakl[yii B IPUPO/e, MPOM3BO/CTBEHHBIX MpoLieccax U
)KU3HelesATeTbHOCTU OPraHU3MOB;

IMPpUBOAUTL IIPUMEPBI XUMHUYECKUX peaKHHﬁ, PaCKPBIBAOINX O6H_[I/Ie XUMHUUECKHe CBOMCTBA IMMPOCTBIX BEIIeCTB —
MeTa/I/IOB U HeMeTaJ/lJIOB;



e TPOBOAUTHL PacueThl HA HAXOXK/J€HHWEe MOJIEKY/IIPHOUM (POpMY/Ibl YT/I€BOA0PO/ia 10 NPOAYKTaM CrOPaHUsi U 10 ero
OTHOCHUTETbHOU IJIOTHOCTH ¥ MaCCOBBIM /I0/ISIM 3JIEMEHTOB, BXO/SILMX B €r0 COCTaB;

 BJIQJIeTh MMpaBUIaMU Oe30macHOro obpaiieHus ¢ eIKUMH, TOPIOUMMH ¥ TOKCUUHBIMH BelljeCTBaMH, CpPeZICTBAMH OLITOBOM
XUMUY;

e OCYLIEeCTB/ISTh NOWCK XUMUUECKOW MH(OPMaL1K 110 Ha3BaHUsIM, UJleHTU(UKaTOpaM, CTPYKTYPHBIM (pOpMyJiaM BeILleCTB;

e KPUTHUYECKH OLIeHMBATh U MHTEPIIPETHPOBATh XUMUUECKYI0 MH(POPMALIHMIO, COAEPIKAII[yIOCSA B COODIIeHUSAX CPe/ICTB
MaccoBoM uHGopMaLiuu, pecypcax MiHTepHeTa, HayYHO-TIOMYJ/ISIPHBIX CTaThsIX C TOUKW 3peHHsI eCTeCTBeHHO-HayuHOH
KOPPEKTHOCTH B 1e/ISIX BbISIB/IEHUsI OIIIMOOUHBIX CYKAeHU 1 (hOpMHUPOBaHUs COOCTBEHHOM MTO3ULINY;

 TpeACTaBJIsATh MYTH pelleHust r100anbHbIX TPobsieM, CTOAIIMX Tepe/]] YeJI0BeueCTBOM: KOJIOTHUeCKUX, IHePreTUUeCcKuX,
CbIPHEBBIX, U POJIb XMMHUH B PellieHUH 3THUX MpobieMm.

Bbll'[yCKHl/IK IOJIYYUT BO3SMOXXHOCTb HAYUUTbCH:

*  wunocmpuposamb HA npumMepdax CmdaHoe/1eHue U 3680/1104yuro OPZGHUHGCKOﬁ XUMUU KAK HAYKU HA pAd3/IU4HbIX UCmMopuyecKux
amandax ee paseumus,

*  UCNO0/Mb308aMb MemMoObl HQyYHO20 NO3HAHUS NPU 8bINOAHEHUU NPOEKMOo8 U yuebHO-UCCAed08amenbCKUX 3a0ay no uzyyeHuro
cgoticma, cnocob08 nosyyueHust U pacno3HA8aHUsi Op2aHUUECKUX 8eujecms;

e 00®BACHIMb NPpUPOOY U CNOCOObI 06PA308AHUSL XUMUUECKOU C813U: KOBA/NeHMHOU (NoASPHOU, HeNOASIPHO), UOHHOL,
Memaniuueckotl, B000POOHOLl — C Ye/nblo onpedeeHuUss XUMU4eCcKoll akmueHoCmu geujecma;

s YCMAHABAUBAMb 2eHeMUUECKYHo C8513b MeH#cdy KAaCCamu Op2aHu4ecKux eewjecms 0/ 000CHO8AHUS NPUHYUNUA/AbHOU
803MOXCHOCMU NO/YyUYEeHUs Op2aHUUeCKUX coeOuHeHull 3a0aHHO20 cOCmMasd U CmpoeHusi;

« YCMaHagAueamb 83aumMocesi3u Mexcoy pakmamu u meopueli, NpuuUHOU U c1ie0cmeuemM npu aHaause npodeMHbIX
cumyayuli u 060CHO8AHUU NPUHUMAeMbIX pelleHUll Hd OCHO8e XUMUUeCKUX 3HaHULL.

YueHHK Ha 0a30BOM ypOBHe MOJIYUYHT BO3MOXKHOCTb HAyUHUTHCA:



UCN0/b308aMb MemoObl HAYUYHO20 NO3HAHUSL NPU 8bINO/HEHUU NPOeKMo8 U yuebHO-UCc1e008amenbCKUX 3a0au No u3yueHuro
cgoticmas, cnocob08 noyyeHust U pacno3HA8aHuUs 8ewjecms;

00Bs1CHSIMb NPUPOOY U cnocobbl 06PA308aHUSI XUMUUECKOU €8513U: KosdaeHmMHoU (nonsipHoll, Heno/sipHoll), UOHHOL,
Memannuyeckoli, B000POOHOL — C Ue/blo onpeodeneHus1 XUMU4ecKol aKmugHOCmu 8eujecms;

ycmaHaenuedamb eceHemu4eCcKyro CéA3b MQDfCay Kiadaccamu opedHu4veCKUux u HeopedaHuveckKux eewecmse 015 060CHOBAHUS
83aUumMoces3u.

ycmaaasnueamsp 83aumocssizu medxicoy hakmamu u meopuell, NpuyuHoU U credcmeuem npu aiaause npobseMHbix cumyayuli u
000CHOBAHUU NPUHUMAEMbIX peleHUll Hd OCHO8e XUMUYEeCKUX 3HAHUL.

IIpepMeTHbIe pe3y/bTaThl (0a30BbIN YPOBEHB):

1.

CCl)OpMI/IpOBaHHOCTb Hpe,l[CTaBJ'IEHI/Iﬁ 0 MeCTe XUMHU B COBpEMEHHOﬁ HaquOﬁ KapTHHe MHp4; IIOHKMMdHKE DOJIM XMMHH B
qJOpMI/IpOBaHI/II/I Kpyro3opad u (bYHKHHOHaHbHOﬁ 'PAMOTHOCTHU Y€JIOBEKA [JId PEIIEHUA TIDAKTUYECKUX 3d/4adY;

BJIa/leHe OCHOBOIIO/Iaralol[MMU XUMUUYeCKUMU MOHSITHUSIMU, TEOPUSIMH, 3aKOHAMHU Y 3aKOHOMEPHOCTSIMU; YBEepPEHHOe
M0/Ib30BaHUE XUMUUECKOW TEPMUHOJIOTUEN U CUMBOJIUKOMU;

BJ/laileHre OCHOBHBIMHU METO/JdMHW HayUHOI'O IMTO3HAHMHs, MCI10/Ib3yeMbIMH B XUMHWH: HEI6J'[IO,Z[€HI/I€, OrnMrcCaHue, U3MepeHue,
JKCIIepUMEHT; YMeHHe 06pa6aTI)IBaTI), 00BACHATD Pe3yJ/ibTdThl IPOBE€AEHHBIX OIIBITOB U [1€/1aTh BbIBOAbI; TOTOBHOCTL U
CII0COOHOCTD METO/bI ITO3HAHMWA IIPU pellleHrH MPpAKTUUeCKUX 3d4/1d4,

c(hOpMUPOBaHHOCTh YMEHHMS /1aBaTh KOJIMUECTBEHHbIE OLIEHKH Y MPOBOJUTH PaCUeThl 0 XUMUYECKUM (hOpMyJiaM 1
YPaBHEHUSIM;

BJ/la/ieHHe IIpdBU/1aMH TEXHUKHU 0e301acHOCTH IMPpH KUCII0J/Ib30BaHWKU XUMHUYECKHUX BEIeCTB;
C(l)OpMI/IpOBaHHOCTb YMeEHUA KJ'[aCCI/I(l)I/IL[I/IpOBaTB OprdHMYeCKHE BeIeCTBd U peaKLIUU T10 PA3HBIM IIPU3HAKAM;

C(l)OpMI/IpOBaHHOCTb YMeHMs OITMCBIBATh U PA3/IMUATh U3YUYEHHBIE€ K/IdCChl OPraHUYECKHX BEILEeCTB;



8. chopMHUPOBAaHHOCThL YMeHUS fie/laTh BbIBOZbI, YMO3aK/ItoueHus1 U3 Hab/roieHnii, XMMUUeCKUX 3aKOHOMepHOCTeH,
MPOrHO3MPOBaTh CBOMCTBA HEM3YUEHHBIX BeIeCTB 0 aHa/IOTUU C U3yUeHHBbIMUY;

9. c(opMHPOBaHHOCTb YMEeHHsI CTPYKTYPHPOBaTh U3yUYeHHbIM MaTepual U XMMUYeCKYyH MH(OPMAaLIO, TT0/y4aeMyro U3
Pa3HbIX UCTOYHUKOB;

10.copmurpoBaHHOCTb COOCTBEHHOM MO3UI[MH 10 OTHOIIEHHIO K XUMHUUeCKol WH(GOpMalLyu, MoyyaeMom U3 pa3HbIX
VCTOUHHWKOB;

11.cpopmMupoBaHHOCTb YMEHUS aHATM3UPOBATh U OLIEHUBATh TIOC/Ie/ICTBUS TIPOMU3BO/[CTBEHHOU 1 OBITOBOM eSITe/TbHOCTH,
CBSI3aHHOM C TepepaboTKOM OpraHUyYeCcKUX BellecTB;

12.0BnazieHe OCHOBaMM HAyUHOT'O MBIIILJIEHHS], TEXHOJIOTHEN UCC/Ie/I0BaTe/IbCKOM U TTPOEKTHOM [1eITe/IbHOCTU
13.cdhopMUPOBaHHOCTE YMEHUsI IPOBOAUTH SKCIIEPUMEHTBI Pa3HOM AUIaKTUUeCKOU HarpaB/ieHHOCTH;

14.chopMUPOBAHHOCTL YMEHUS OKa3bIBaTh ME€PBYHO TTIOMOII[b TIPU OTPaB/eHUSX, 0XKOraxX U PYrUX TpaBMax, CBs3aHHBIX C
BellleCTBaMH U j1abopaTopHbIM 000py/10BaHKEM.

MeTtanpejMeTHbIe pe3y/IbTaThI:
1. copmMHpOBaHHOCTb YMEHUsI CTaBUTh 1]eJId ¥ HOBbIe 3a/laui B yuebe 1 TT03HaBaTe/IbHOM [lesTeTbHOCTH;

2. OoBJ/IaleHre rprueMaMu CdAMOCTOATEIbHOI'O IJIAHWUPOBAHUA HYTEﬁ AOCTH)XXEeHUA 1e/Ih, YMEHUA BbI6I/IpaTb BquJEKTI/IBHBIe
CITIOCOOBI pemeHuda y‘—IE6HBIX M I103HdBATEJ/IbHBIX 3ad/1d4;

3. c(hopMHPOBAaHHOCTb YMEHHsI COOTHOCUTb CBOM JEUCTBUS C TUIAHUPYEMBIMU pe3y/ibTaTaMu;

4. chopMHUPOBaHHOCTb YMEHMS OCYILeCTB/ISTh KOHTPO/Ib B TIpoLiecce AOCTHXKeHHs pe3yJ/ibTaTa, KOppeKTUpOBaTh CBOM
JTeVICTBHS;

5. chOopMHPOBAHHOCTh YMEHUSI OLIeHMBAaTh MPaBUJIbHOCTD BITIOJTHEHUS YUeOHBIX 3a/jau ¥ COOTBETCTBYIOLLE BO3SMOXKHOCTU
VX pelleHus;



6. chopMHUPOBAaHHOCTL YMEeHUS aHa/IM3UPOBaTh, KIacCUPUIMPOBaTh, 0000111aTh, BEIOWPATh OCHOBAHUS U KPUTEPUH AJIs
yCTaHOBJIEHUSI IPUUYMHHO-CJIe[ICTBEHHBIX CBSI3el;

7. C(l)OpMI/IpOBaHHOCTb YMeEHUA HpHO6p€TaTb " TIDUMEHATH HOBbI€ 3HAHUA,

8. chopMHpOBaHHOCTb YMEHHs CO3/laBaTh MPOCTeMIIIe MOZIe/IU, UCTI0/Ib30BaTh CXeMbl, TabJIULIbI, CUMBOJIBI /IJIs1 PellIeHuUs]
yueOHbBIX U M03HaBaTebHbIX 3a/1ay;

9. OBJIa/leHre Hd BBICOKOM YPOBHE€ CMbIC/IOBBIM UTEHHMEM HAYYHBIX TEKCTOB.

10.copmupoBaHHOCTb yMeHUS 3(h(PeKTUBHO OpraHU30BaTh yueOHOe COTPYAHUYECTBO M COBMECTHYIO ZIeSITe/TbHOCTD,
paboTaTh UHAMBHUAYATBLHO C YUETOM OOIINX UHTEPECOB;

11.cdopMUpPOBAHHOCTE YMEHMSI OCO3HAHHO MCII0/Ib30BaTh PeueBble CPe/ICTBA B COOTBETCTBUU C 33/lauaMy KOMMYHHKALUY;
12.BBICOKMI YpPOBeHb KOMITETEHTHOCTH B 00/1acTy Mctosib3oBanus UKT;
13.cchopMHUPOBAaHHOCTH KOIOTMYECKOT0 MBIIIL/IeHUS;

14.cdhopMUpPOBaHHOCTH YMEHUSI IPUMEHSTh B TT03HAaBaTe/IbHOM, KOMMYHUKAaTUBHOM M COLIMA/IbHOM MPAaKTUKe 3HaHUS,
roJiyyeHHbIe TIPU U3y4YeHUU MpeMeTa.

ByayT chopMupoBaHbI
JIMUHOCTHBIE pe3y/IbTaThl:

1. copMHPOBaHHOCTH TI0JIOKUTETBHOTO OTHOIIIEHUSI K XUMHH, UTO 00yC/laB/IMBaeT MOTHBALMIO K yueOHOMU JiesiTe/IbHOCTU B
BLIOpaHHOI cdepe;

2. copMHPOBAHHOCTb YMEHUSsI peliaTh MpobieMbl TOMCKOBOTO Y TBOPUECKOTO XapaKTepa;

3. chopMHPOBaHHOCTb YMEHUS POBO/IUTH CaMOaHa/ M3 U OCYIIeCTB/ISATb CAMOKOHTPOJIb U CaMOOLIEHKY Ha OCHOBe KpUTepHeB
YCHEIIHOCTH;

4. chopMHPOBAHHOCTb TOTOBHOCTH CJIeZloOBaTh HOpMaM TIPUPO/I0 U 3/I0pOBbecOeperaroIero rnoBeieHus;

5. copMHUPOBAHHOCTh MIPOUHBIX HABLIKOB, HallpaB/IeHHBIX Ha CaMOPa3BUTHE Yepe3 caMoo0pa3oBaHUe;



6. chopMHUPOBAaHHOCTh HABBIKOB TPOsIB/IeHUS TI03HABATe/IbHOW MHUL[MATUBBI B yueOHOM COTPYAHUYECTBe.



COJEPXAHUWE YYEBHOI'O ITPEAMETA
11 knacc (34y; 14. B Hefest0)
TeopernuecKkue 0CHOBbI XMMHH

Baxnenime xuMrAuecKue TIOHATHSA U 3aKOHbl. XUMUYeCKUW 3/1eMeHT. ATOMHBIM HOMep. MaccoBoe uncio. Hykmigel.
Pagvonykmvabl. M130TOMBL.

3aKOH COXpaHeHMs1 MacChl BellleCTB. 3aKOH COXpaHeHUs1 U TipeBpalljeHus 3Hepruu. [ledeKT Macchl.

[Tepuogrueckuii 3aKOH. DNeKTPOHHAs KOHpurypauus. I'padrueckas snekTpoHHas ¢opmya. PacnpesieieHue 3/1eKTPOHOB B
aToMax 3/IeMeHTOB MaJlbIX U O0/bIINUX MIepUoIoB, S-, P-, d-, f-anemMeHThI. JlaHTaHOUABI. AKTUHOW/BI. VICKyCCTBEHHO MOyueHHbIe
3/ieMeHThl. BaneHTHOCTb. BasieHTHBIE BO3MOXXHOCTH aTOMOB. Boiopo/iHbIe coejuHeHUSI.

Crpoenue BelllecTBa. MloHHast cBsi3b. KoBasieHTHast (To/isipHasi ¥ HeToJisipHast) CBs3b. J/IeKTPOHHas opMyia. MeTainueckas
cBa3b. BogopoHas CBA3b.

'ubpuan3aiiys aTOMHBIX OpOUTaei.
Kpucransbl: aTOMHbIe, MOJIEKY/ISIDHbIE, MIOHHBIE, MeTa/l/TMYecKre. JieMeHTapHas SueuKa.
[Tonumopdu3m. TTonrumopdubie Moaudukamu. Annorponus. M3omepus. ['omosorus. X¥uMuueCcKuii CUHTe3.

XuMuueckue peakiiv. OKHUCIUTe/TbHO-BOCCTAHOBUTE/IbHBIE PeaKI[iy. PeakiinM pa3/ioyKeHUs], COeIMHeHUs], 3aMelljeHus, 0OMeHa.
OK30TepMUUeCKUe U 3HA0TepMUuUecKre peakiiuv. OOpaTuMblie ¥ HeoOpaTHMble peakifuu. TerioBoit 3G deKT peakii. 3aKOH
I'ecca. Tepmoxumuueckue ypaBHeHHs1. Teriora obpa3oBanus. Teryiota cropaHus.

CKOpOCTh XUMUUECKOW peakLiii. AKTUBMPOBAHHbBIA KOMILIEKC. 3aKOH JeUCTBYHIMX MacCc. KuHeTuueckoe ypaBHeHVe peakLyy.
Xumuueckoe paBHoBecue. [Ipunrnun Jle IlaTesnse.

PactBopsl. [lucniepcHble cucteMbl. PacTBophl. ['pyboancIiepcHble cCCTeMbI (CYCITeH3UH U AMYJIbCHH). Ko/TouiHbIe PaCTBOPEI
(301m). A3po3oJ.

Crioco0bl BeIpaykeHHsT KOHILIEHTpaI[iK PacTBOPOB. MoJisipHast KOHLIEHTPAI[s (MOJIIPHOCTD).



DJIeKTPOJIUTHI. DJIeKTPOIUTHYeCKast Auccoruyanus. CterneHs guccolmaunu. KoHcTaHTa qucconuanuu. BogopoHbll rokasaTesb.
Peakruu noHHOTO 0OMeHa.

I'naponu3 opraHuueckux BelecTB. ['uponn3s comnei.

DneKTpoXuMHUecKue peakliuu. ['albBaHUUeCKU 3/ieMeHT. D1eKTpobl. AHoA. KaTosa. AKKyMyasiTop. TOIJIMBHBIN 3/1eMeHT.
DJIeKTPOXUMUS.

Psn craHAapTHBIX 3/1eKTPOAHBIX MOTeHManoB. CtaHaapTHbie yeaoBusA. CTaHAApTHBIM BOAOPOAHBIN 3/IEKTPOJ,.
Koppo3ust MeTanioB. Xvmuueckast U 3JIeKTpPOXUMUYeCKasi KOppOo3usl.

OJIEKTPOJIU3. D/IeKTPO/IM3 BOAHBIX PACTBOPOB. DJIEKTPOJIU3 PaCIljlaBOB.

Heoprannueckas xumMus

MeTtasibl. CriocoObI 1osTyueHusi MeTaioB. JIerkue U TSDKE/ble MeTaslTbl. JIerKoriaBkue U TyTOTiaBKUe MeTaslibl.
Metammiueckue 3yemeHdThl A- v b-rpynn. Meab. Llunk. Tutan. Xpom. 2Kene3o. Hukesib. [1natuHa. Criasel. Jlerupyroiue
nobaBku. YépHble MeTasbl. LIBeTHbie MeTanibl. UyryH. Ctajb. JlerupoBaHHbIe CTasIu.

OKCUzbl ¥ TUAPOKCHU/IbI MeTaslIOB.
Hemetamnbl. ITpocThbie BelllecTBa — HemeTasIbl. YTaepo[. Kpemuauii. A3zot. @ocdop. Kucmopog. Cepa. ®@top. Xiop.

Kucnotnele okcuabl. Krcinopoacoaepxkaiue KuciaoTel. CepHas KUCa0Ta. A30THasg KUCI0Ta. BogopoaHsie coeviHeHWs
HeMeTaJlJIoB.

['eHeTHuecKasi CBA3b HEOPraHMUYeCKHUX U OPraHUYeCKUX BeleCTB.
XUMMS 4 )XKU3Hb

XuMHUyeckas rpOMBILLIeHHOCTb. XUMUYeCKast TeXHOJIOTUS.
XUMUYECKOT0 3arpsisHeHus.

JleMoHCcTpanuu.



« Mopenu MOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX U MeTa/UTMUeCKUX KPUCTA/I/THUECKUX PelIETOK.
« Mopenu MoJieKys1 U30MepPOB U TOMOJIOTOB

« Pa3znuuHble TUMBI XUMUUECKUX PeakLvid, BUJEOOIbIThI 0 OPraHu4ecKor XUMUU.

« OOpa31pl MeTasIoB U UX COeJUHEeHUM, CTI/IaBOB.

« BsaumogelicTBue MeTa/IOB C KUCJIOPOJIOM, KMCI0TaMU, BOZJOW.

« Jloka3aTenbCTBO aM()OTEPHOCTH a/IFOMUHUS U €ro TUAPOKCU/A.

« BszaumogelicTBre Meu U )Kesie3a C KUC/IOPOAOM; B3aUMO/ZIeMCTBHE Me/IU 1 yKeJle3a C KUC/I0TaMU (CepHasi, COJIsTHast).
« Tlonyuenue rugpokcugoB meau (1) u xpoma (L), okcrga meau.

« Bsaumo/elicTBHe OKCU/IOB U TH/IPOKCH/IOB METa/IJIOB C KMC/IOTaMM.

« Jloka3aTenbCTBO aM(POTepHOCTH coearHeHUM Xxpoma (I1T)

« OOpa3ipl HEMeTaJlIoB.

« Mopenu KpucTaaIM4ecKUx peléTok aaMasa u rpadura.

« (Cxuranue yrjsi ¥ cepbl B KUCJIOPOJe, OTpefieieHre XMMUYeCKUX CBOUCTB MPOAYKTOB CropaHus. B3aumogerncreue c
Me/IbI0 KOHIIeHTPUPOBAaHHOW CepPHOM KHC/IOThI, KOHL[EHTPHPOBAHHOM U pa30aB/ieHHOM a30THOM KHUC/IOTHI.

« OO6pa3sifpl cCpe/icTB OBITOBOM XUMHH, MHCTPYKLIAW T10 UX IPUMEHEHHIO.
JIabopaTopHbIe OMbITHI.

1. V3yueHue BIMSHUS Pa3/IMUHBIX ()aKTOPOB Ha CKOPOCTb XMMUUECKUX PeaKLvid

2. OrmpefienieHre peaki[uy Cpe/ibl YHUBEpCaTbHBIM UHIUKaTOPOM.

3. T'ugponus cosnenl.

IIpakTHueckue padoThI



1. TlpurotoByiieHre pacTBOPOB C 3aZlaHHOW MOJISIPHOM KOHL|EHTpaLen».

2. PemeHue 3KCniepUMeHTA/IbHBIX 3a/1au 10 Teme «MeTasibi»

3. PemeHue s3kcrieprMeHTabHbIX 3aJau o teMe «Hemetasib»

TEMATHNYECKOE IVNTAHUPOBAHUE

paszen | Tema yacos | [Ipaktunu. | KOHTPOJIBH.
[ToBTOpenue Kypca 10 ki 1
1 Teoperuueckue 0cCHOBbI xumuu (19u) | 19 1 1
1.1 BaxkHelire XMMUYeCKHe MOHATUS | 4
Y 3aKOHBI
1.2 CTpoeHue BeljecTBa 3
1.3 XumMnueckuve peakLjuu 3
1.4 PacTtBOpEI 5) 1
1.5 DnekTpoxuMHuyeckre peakiiu 4 1
2 Heoprannuyeckas xumus 11 2
2.1 Metasnibl 6 1
2.2 Hemertasuibl 5 1 1
3 XUMMA U )XKU3Hb 3
Utoro 34 3 2




KAJIEHJAPHO-TEMATHNYECKOE IVIAHNPOBAHUE

Ne | HaumeHOBaHus pa3zesioB | XapakTepyuCTHKa 11 A kyacc 11 b xnacc
ypo | U TeM OCHOBHBIX BU/IOB
Ka JlesiTeTbHOCTU YUeHHKa
(Ha ypoBHe yueOHBIX T1aH (dakT I1aH dakT
JIeCTBUM)
1 [ToBTOpEHue Kypca
xumuM 10 Kacca
TeopeTnueckue 0CHOBbI XUMuM (194)
1. Baxnenume xuMHAUYeCKue TIOHSITHS U 3aKOHBI (4 u)
2. | XUMHUeCcKui 371eMeHT. [TepeuncnsiTe BaxKHEHIIIHE
Hykmvael. 130TOMBI. XapaKTepUCTUKHU
3aKOHbI COXpaHEeHUS XUMUUYECKOr0 3/IeEMEHTa.
MacChl M SHEPTUH B OOBSICHATE pa3Iuure
XUMMHU. Me>XX1y MOHSTHUSMU
«XUMUWUECKUU 371eMeHT»,
«HYKINUO», «U30TOID».
- [IpuMeHATH 3aKOH
3. | [leproguueckuy 3aKOH.

Pacripenenenue
3JIEKTPOHOB B aTOMax
3/IeMEHTOB MaJIbIX U
OOMBIINX TTIePUO/OB.

COXpaHeHMsI MacChl
BeLL[eCTB [PU
COCTaBJ/IeHUH yPaBHEHUM
XUMUYECKUX peakL1il.
Onpepnensatb




[TonoxeHve B
MepuoINUeCKOr CUCTeMe
BOJ0PO/ia, JTAHTaHOU/OB,
aKTUHOU/IOB U
HCKYCCTBEHHO
TOTyUYeHHBIX 3JIEMEHTOB.

BaneHTHOCTE U
BaJICHTHBLIE BO3MOKHOCTH
aTOMOB

MaKCUMaJIbHO BO3MOKHOE
YMCJIO 3/IEKTPOHOB Ha
3HEepreTUYeCKOM ypOBHE.
3anucbiBaTh rpaduyeckre
5JIEKTPOHHBIE

(hopmy.Jibl s-, p- 1 d-
5/1eMEHTOB.
XapakTepusoBaTb
TMOPSI/I0K 3ar0J/IHeHHUS
3JIeKTPOHaMU
SHepreTUYeCKUX YpOBHEM
Y MO/IypOBHEM B aTOMax.
OOBACHATD, B UéM
3aK/rouaeTcs hru3nYecKuit
CMBICJI TIOHSITUST
«Ba/IGHTHOCTB».
OOBACHATD, UeM
OIpe/ie/IIFOTCS BaJIeHTHBIE
BO3MOJKHOCTH aTOMOB
PasHbIX 3/IEMEHTOB.
CocTaBnsTh rpaduueckue
3JIEKTPOHHBIE (POPMYJIbI
asora, pocdopa,
KHUCJIOPOJa U Cephl, a
TaK)Ke XapaKTepUu30BaTh
V3MeHeHUs Pa/InyCOB
aTOMOB XMMUUYECKUX
3JIeMEHTOB 10 Tlepuojam




1 A-rpynram
TePUOINYUECKOM TaOIUIIbI

1. Crpoenue BemjectBa (34)

OcHOBHbIE BU/bI
XUMHUECKOU CBSI3U.
WNoHHas 1 KoBajleHTHas
CBsI3b. MeTannnueckast
cBsi3b. BogopogHast
CBSI3b.

[IpocTpaHcTBEHHOE
CTpOEeHHe MOJIEKY.I.

CTpoeHue KpUCTa/loB.
Kpucrannuueckue
PeLLETKU.

[TpyunHbl MHOTOOOpAa3ys
BeIIleCTB.

OOBSACHATL MeXaHU3M
oOpa3oBaHHsI MIOHHOM U
KOBAQJ/IEHTHOM CBSI3U U
0COOEHHOCTU (PU3NUECKUX
CBOMCTB MOHHBIX U
KOBaJ/IEHTHBIX
coeIMHeHUH.

CocTtaB/iATh 371eKTPOHHBIE
(hopMyJibl MOIEKYJT
KOBaJIeHTHBIX
coenrHeHUN. OOBSICHITH
MeXaHW3M 00pa30BaHUS
BO/JIOPOJHOM U
MeTa/VINueCKOW CBsI3er U
3aBUCUMOCTb CBOWCTB
BellleCTBa OT BH/IA
XMMMWYECKOU CBSI3U.
OOBSICHATH
MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYT
OpraHUYecKux U
HeopraHu4ecKrux
COoeZIJMHEHUH C TTOMOLLBIO




TMpe/ICTaB/IeHUM O
ruOpyH3aH
opburaneii. OObSICHITH
3aBHMCHMOCTb CBOMCTB
Bell[eCTBa OT TUIIA ero
KPUCTa/UTNUeCKOr
petéTki. OOBACHATD
TIPUUMHBI MHOTO00pa3ust
Bell[eCTB

1. Xum

NYeCKHe peakiuu

(3 1)

9. | Knaccuduxkaius
XUMHUECKUX PeakLIvi.

10. | CKOpOCTb XMMHUYECKUX
peakiuu. Karanms.

11. | XumMuueckoe paBHOBeCHe

Y YCJIOBUSI €r0
CMeleHusl.

[IepeunciaTh NpU3HAKY,
10 KOTOPBLIM

KJ/TaCCU(PULIUPYIOT
XUMUYeCKre peakLvu.

OOBSICHATH CYIL[HOCTh

XUMHUYECKOU peakLvu.
CocTaB/siTb ypaBHEHUS
XMMHWYECKUX peakliuH,
OTHOCSIINXCS K
oripe/ie/IEHHOMY THITY.
OOBSICHATD BIUSIHHE
KOHLIEHTpaL[Ui peareHToB
Ha CKOPOCTb FOMOT'€HHBIX
Y TeTepOreHHbIX peakLui.
OOBSACHATH BAUSIHUE

pa3/inuHbIX (JaKTOPOB Ha




CKOPOCTb XUMHUUECKOU
peakliyy, a Takxe
3HaueHue TIpUMeHeHust
KaTajv3aTopoB U
WHTUOWUTOPOB Ha
npakThKe. OOBACHATH
BJIMsIHYE W3MeHeHUsI
KOHLIEHTpAL[MX OJHOTO U3
pearupyroIux BelecTs,
TeMIlepaTyphl U 1aBJeHUs
Ha cMeleHue
XUMUYECKOT0 PAaBHOBECHS

1.

PactBopsl (5 u)

12. | lucniepcHble CUCTEMBI.

13. | CriocoObI BbIpaykeHust
KOHI[eHTpal[i1
PacTBOPOB.

14. | IIpakmuueckas paboma

1 «IIpuroroBnenue
pPacTBOPOB C 3a/laHHOM
MOJISIPHOM
KOHLIeHTpaLen».

XapakTepusoBaThb
CBOMCTBA Pa3/INUHbIX
BU/IOB JIMCITIEPCHBIX
CUCTEeM, YKa3bIBaTb
TPUYMHBI KOaryJsiLiun
KOJIJIOU/IOB U 3HaUeHue
9TOrO sABjIeHus. PelaTth
3a/lauv Ha MPUrOTOBJIEHUE
pacTBOpa onpeeéHHON
MOJISIPHOU KOHL[€HTPaLAH.
['oTOBUTH pacTBOp




15.

OJIEKTPOJIUTUYECKast
JIACCOLMALIUSI.
BogopoaHbii
rokasartesib. Peakijuu
HMOHHOTO 0OMeHa.

16.

['maponns opraHuyeckux
Y1 HeOpraHu4ecKux
CcoeIMHEeHUH.

3aIaHHOM MOJIIPHOU
KOHLIEHTPAL1H.
OOBSICHATE, IOUEMY
PacTBOPHI BEIECTB C
HMOHHOM Y KOBaJIeHTHOU
TOJISIPHOU CBSI3bIO
MPOBOAST 3JIEKTPUUYECKUM
TOoK. Onpegenats pH
Cpe/ibl C TIOMOIIbIO
YHHBEpCa/bHOTO
vHAaruKatopa. OOBSICHATD C
MO3ULIUM TEOPUU
371€KTPOJIUTUYECKOU
JIACCOLMALIMU CYIIIHOCTD
XMMHWYECKUX peakliuH,
MPOTEKAIOIUX B BOJHOM
cpege. CoCTaB/ISITh
TMOJIHbIE U COKPAILlEHHbIE
HMOHHbIE YDPaBHEHUSI
peaxiui,
XapaKTepU3YHIUX
OCHOBHbIE CBOMCTBA
Ba)KHEUILINX K/1aCCOB
HEeOpraHu4eCcKux
coeauHeHur. OnpeensiTb
peakLuio CpeJibl pacTBOpA
conu B Boge. COCTaB/ISTh




ypaBHEHUS peakiui
TU/IPOJIM3a OPraHuYeCcKux
Y HeOpraHWYeCcKrux
Bell[eCTB

1. DnekTtpo

XUMUUeCKre peakiuu (4 u)

17. | XumMnuueckre UCTOUHUKU
TOKa. Psiy cTaHgapTHBIX
3J1IeKTPOJHBIX
MOTEHLIUAJIOB.

18. | Koppo3usi MeTa/yioB U eé
rpeyTipexieHue.

19. | Onexkrponus.

20. | KonrposibHas padora

Ne 1 10 Teme
«Teopetnuyeckrie OCHOBBI
XAMUN»

OOBSICHITH TIPUHLIMII
paboThI raTbBaHUYECKOTO
sneMeHTa. OOBLICHAT,
KaK yCTpOeH
CTaHJAPTHBIU
BO/IOPOJHBIN 371€KTPO/I.
[Tosib30BaThCA pSAAOM
CTaH/IAPTHBIX
3/1EKTPO/IHBIX
rnoTteHuanoB. OTivuaTh
XUMHUUECKYH KOPPO3HIO
OT 3JIEKTPOXUMUYECKOU.
OOBSACHSATH TIPUHLIUTIBI
3alUThl MeTa/I/TUYEeCKUX
W3eUU OT KOPPO3HUH.

OOBACHATDH, KaKue
TIpOLieCcChl TIPOMCXO/IAT Ha
KaTojie ¥ aHo/ie TIpU
3/IeKTPO/IM3€e PacrlylaBoB U
pacTBOPOB COJIEM.
CocTaB/siTb CyMMapHbie




ypaBHEHUS peakiui
3/1IeKTpO/In3a

Heopranuueckas xumus (11 u)

1. Metannsr (6 u)

21. | Obujast XxapaKTepucTHUKa
Y CIIOCO0bI IOy YeHust
MeTaJslioB.

22. | O630p MeTa/UTMUECKUX
371eMeHTOB A- 1 b-rpyrmmn.

23. | Megp. Llyuk. Turas.
XpoM. XKene3o, HUKeJb,
T1aTHHA.

24. | CrinaBbl MeTasl/IoB.

25. | OKcugbl ¥ TUAPOKCUABI
MeTaslIoB.

26. | IIpakmuyeckas paboma

2 «PelnieHue
9KCIIepUMeHTaJ/IbHBIX
3a/]a4 10 TemMe
«MeTtanmnbl».

XapakTepr30BaTh 00IIHe
CBOMCTBA METa/lJIOB U
Pa3bsICHSTH UX Ha OCHOBE
ripe/iCTaB/IeHUM O
CTPOEHUU aTOMOB
MeTaslioB,
MeTa/I/TMYeCKOr CBSI3U U
MeTa/l/Tn4eCcKon
KPUCTa/I/TAUeCKOH
perLiéTke.
NnnmroctpupoBartb
TIpUMepaMH CIIO0COOBI
TMO/TyUYeHUsI MeTaslyIOB.
XapakTepusoBaTb
XUMHUeCKHe CBOKMCTBa
MetasuioB IA—IIA rpymnn
Y a/TFOMUHUS, COCTaBJISATh
COOTBETCTBYIOLL[1E
yPaBHEHUS pPeaKIuH.
OO6BsICHSATE 0COOEHHOCTH
CTPOEHUsI aTOMOB
XUMUYECKUX 3/IeMEeHTOB




b-rpynmn nepuoandeckou
cucremsl /1. 1.
MenpesieeBa. COCTaB/ISITh
YPaBHEHUSI peakLIii,
XapaKTepU3YHLIUX
CBOMCTBA MeJi1, L]UHKa,
THUTaHa, XpOMa, >KeJie3a.
[Tpeacka3piBaTh CBOMCTBA
Cri/1aBa, 3Hasi ero COCTaB.
OOBACHATD, KaK
W3MEHSIIOTCS CBOMCTBA
OKCH/IOB M TUJPOKCH/IOB
MeTaJlJIOB MO0 MepruojaM U
A-rpynmnam
TIePUOINYECKO TaO/IULIBI.
OOBACHATD, KaK
HM3MEHSIIOTCSI CBOMCTBA
OKCH/IOB Y TUAPOKCH/IOB
XHMMMYECKOTr0 3/1eMeHTa C
TIOBbIIIIEHHWEM CTeTlleH!
OKHCJ/IEHHUs ero aToma.
3arnuchiBaTh B
MOJIEKYJISIPHOM ¥ KIOHHOM
BU/I€ YPaBHEHUS
XMMHUYECKUX peakLuH,
XapaKTepHU3YHILIUX
KHC/IOTHO-OCHOBHBIE
CBOMCTBA OKCH/IOB U




THIDOKCH/IOB METAJlJIOB, a
TaK)Ke SKCITepUMEHTA/TbHO
JTOKA3bIBAaTh HA/IMUKe 3TUX
CBOMCTB. Pacrio3HaBaTh
KaTHOHBI COJIeH C
TIOMOII[bI0 KaueCTBEHHbBIX

peaxkiui

1.

Hemertasnsl (5 u)

27.

O0630p HEMeTaJI/IoB.
CBoiiCTBa U NMpUMeHeHHe

BayKHEHIIINX HeMeTaJ/l/iIoB.

28.

OO0111ast XapaKTepPUCTUKA
OKCH/IOB HEMETAJJIOB U
KUCJIOPO/COieprKallvxX
KUC/IOT. OKUCUTE/bHbIe
CBOWCTBA CEPHOM U
a30THOU KUCJIOT.
BopgopoaHsbie

CoeJMHeHMs HeEMETAJ/IJIOB.

29.

['eHeTHueckas CBSA3b
HeopraHuyeckKux u
OpraHWYeCcKux BelecTB.

XapakTepu30BaTh 0011[1e
CBOMCTBA HEMETA/IJIOB U
Pa3bICHITH UX Ha OCHOBE
rpe/iCTaB/IeHUM O
CTPOEHUU aTOMa.
HasbiBaTh 06/acTu
TIPUMEHEHHsT BayKHEHIIINX
HEMETaJIJIOB.
XapakTrepr3oBaThb
CBOKCTBA BBICIIMX
OKCH/IOB HEMETaJIJIOB U
KUCJIOPO/ICO/IePKALI[HX
KUCJIOT, COCTaB/ISITh
ypaBHEHHs
COOTBETCTBYIOIIUX
PeaKI[iii U 00BACHATD X




30.

IMpakmuueckasn paboma
3 «Pe1ienue
9KCTIepUMEeHTaTbHbIX
3ajiau 10 TeMe
«Hemerannb».

31.

KonTpo/ibHasi paborta
Ne 2 no Teme
«Heopranuueckas
XUMUS».

B CBeTe Mpe/CTaB/IeHuH
00 OKHCIUTE/TLHO-
BOCCTaHOBUTEIbHBIX
peakuusix u
371€KTPOJIUTUYECKOU
[IMCCOLIALINM.
CocTaB/iATh ypaBHeHUs
peaxiui,
XapaKTepU3yHIUX
OKHC/TUTe/TbHble CBOMCTBA
CEepPHOM Y a30THOM KUCJIOT.
XapakTrepr3oBaThb
HM3MeHeHHe CBOMCTB
JIeTY4YUX BOJIOPOIHBIX
coeIMHeHU HEMeTaJlJloB
I10 TIepuoAy U A- rpyIiram
MepuoINYeCcKOr CUCTEMBI.
Toka3bIBaTh B3aMOCBSI3b
HEeOpraHu4ecKux U
OpraHhYeCKuX
coefrHeHu. COCTaB/ISITh
ypaBHEHUS] XUMUUYECKUX
peakLyi, OTPaKaroLLUX
B3alMOCBSI3b
HeopraHu4ecKux 1
OpraHUYeCKUX BelleCTB,
OOBSICHATH UX Ha OCHOBE




TeOpumn
371€KTPOJIUTUYECKOU
JYCCoLMaluu U
TIpe/ICTaB/IeHUH 00
OKMCJIUTEJIbHO-
BOCCTaHOBUTE/IbHBIX
rporieccax. ITpaktnuecku
pacrno3HaBarTh BellecTBa C
TOMOII[bI0 KaueCTBEHHBIX
peakiuii Ha aHUOHBI

1. Xumusa u xxu3Hb (3 9)

32.

XuMmus B
TIPOMBILLIEHHOCTH.
[IpUHLMITBI XUMUYECKOTO
IPOM3BO/CTBA. XUMUKO-
TeXHOJIOTMYecKue
TIPUHLVIIBI
TIPOMBILLIJIEHHOT' O
T0JIy4YeHs MeTasl/IoB.
[Ipou3BOACTBO UyTryHa U
CTaJIu.

33.

Xumusi B OBITY.
Xumuueckas
TIPOMBIIIIEHHOCTh U
OKpYy’Katoliasi cpefia.

OOBSICHITD Hay4YHbIE
TIPUHLIMIIBI IPOU3BO/ICTBA
Ha npuMepe
TPOU3BO/CTBA CEPHOU
KUCJIOTHI.

[TepeuncniATh MPUHLUIIBI
XUMUYECKOTO
TIPOU3BO/ICTBA,
WCII0/Ib3yeMble TpU
TMOJTyYeHUH UyTyHa.

CocTtaB/iATh ypaBHeHUs
XMMHUYECKUX peakLuH,
MPOTEKAIOLIUX [PU
TMOTyYeHUH UyTyHa U




34.

VTOroBbIM YpPOK MO
Kypcy xumuu 11 kiiacca.

CTaJIn.

CobrofaTh rpaBuia
6e3omacHoit paboThI CO
cpeZicTBaMH OLITOBOM
XUMUH.

OOBSICHITh IPUUNHEI
XUMUYECKOTr 0O
3arpsi3HeHus BO3/yXxa,
BOJIOEMOB U ITOYB
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