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KomnuuectBo yacos: 68 yacos: 34 (1 gyaca B Henero ) — 10 kimace, 34 (1 gaca B Hepenro ) — 11 kiace

Vuutens KocuBuenko EBrenns AjiekceeBHa

e [IIporpamma paspabortana B cootBercTBUU ¢ ®PI'OC COO Ha ocHOBE aBTOpCKON pabodel mporpammsbl mo xumuu juis 10 - 11 kmaccoB 6a30BbIN
YPOBEHB, onyoaukoBanHas uzgarenbctBoM OO0 «IIpocserienne» B 2017 roay (Padouasd nporpamma K npeamerHonunuu [.E. Pyasutuc, ..
PenpaMaH: y4eOHOE mOcoOHE JiIg  00IIe00pa30BaTebHBIX OpraHu3alyii: 0a30Bbli ypoBeHb/ M.H. AdanacheBa), Ha OCHOBE OCHOBHOH
00pa3oBaTeNpHON OPOrpaMMbl cpeaHero obmiero od6pasosanus MBOY COIII Ne5 MO CrapOMUHCKHMI paiOH, YIBEPKICHHON pEIIEHHEM
mearoruyeckoro cosera (mpoTokoa Nel ot 30.08.2018r.)




l. IInanupyemMble pe3yJbTaTbl 0CBOCHHS Y4eOHOIr0 nmpeaMeTa « XuMHs».

1.1. [lnanupyemMble THYHOCTHBIE Pe3YJIbTATHI OCBOCHHUSI Y4eOHOr0 npeaMera « XuMusi» Ha 0a30BOM YpOBHe
JIM4HOCTHBIE PE3YNbTAaThl OCBOEHUS IPOrPaMMBbl CPEIHEr0 00111ero 00pa30BaHUs OTPAXKAIOT TOTOBHOCTh O0YUYaIOUINXCS PYKOBOJICTBOBATHCSI CUCTEMOM
MO3UTUBHBIX IICHHOCTHBIX OPHEHTALMA W pacHIMpeHHe OIbITa JESITEIbHOCTH Ha €€ OCHOBE M B IPOIECCE peal3allud OCHOBHBIX HalpaBlICHUI
BOCITUTATEJIbHOM NESATEIbHOCTH, B TOM YHCIIE:
1.I'paxnancKoro BOCIUTAHMS:

- TPAKIAHCKYIO MO3UIHUI0 KaK aKTUBHOTO M OTBETCTBEHHOI'O 4YJIEHA POCCHICKOTO OOIIecTBa, OCO3HAIOIIETO CBOM KOHCTHTYIIMOHHBIE MpaBa M OOS3aHHOCTH,
YBa)KaroIlero 3aKOH u IIPABOTIOPAJIOK, 00Jaaro1ero YyBCTBOM COOCTBEHHOIO JIOCTOMHCTBA, OCO3HAHHO
MIPUHUMAIOIIETO TPaJIMIMOHHBIE HAIIMOHAIbHBIE U 00II[e4eTIOBeUeCKHe TYMaHUCTHYECKHE U IEMOKPAaTHYECKHE IEHHOCTH;

-TOTOBHOCTb K CITy’KeHHI0 OTE4ecTBY, €ro 3alluTe;
-C()OpMUPOBAHHOCTh MHUPOBO33PEHUS], COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIECTBEHHOW MPaKTUKH, OCHOBAHHOIO Ha

anore KYJIBTYD, a TaKxKe
Pa3IMYHbIX bopm 0OLIECTBEHHOTO CO3HAHMS, OCO3HaHHE CBOETO MecTa B
MOJIUKYJITYPHOM MUDE;

- HaBbIKU COTpPYJHHYECTBA co CBEPCTHUKAMHU, JIETbMU MJIa IIIeTo BO3pacTa,
B3POCJIBIMHU B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HON, y4eOHO-UCCIIeI0BATENbCKOM, POSKTHON U IPYTUX BUJAX AESITEIbHOCTH;

-OTBETCTBEHHOE OTHOUICHHE K CO3aHUIO CeMbU Ha OCHOBE OCO3HAHHOTO

MPUHATUA LICHHOCTEH CEMEMHOM )KU3HM.

2. IlaTpHOTHYECKOr0 BOCTIMTAHUS:

- POCCHICKYIO TPaKJIaHCKYIO UACHTUYHOCTD, IaTPUOTH3M, YBAKEHUE K CBOEMY HapO/ly, YyBCTBAa OTBETCTBEHHOCTH mepes PoIuHOM, TopAoCcTH 3a CBOi
Kpaii, cBoro Poauny, npoiioe u HacTosIee MHOTOHAIIMOHATIBHOTO Hapoaa Poccun, yBaxkeHre rocy1apcTBEHHBIX CUMBOJIOB (rep0, diar, ruMH).

3. lyX0BHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

- c(OpMUPOBAHHOCTh OCHOB CaMOPa3BUTHUS U CAMOBOCIIUTAHHS B COOTBETCTBUU C OOIICUEIOBEYECKHMMHU LIEHHOCTSIMH U HJeallaMU T'PaXJAaHCKOTO
oOmiecTBa; TOTOBHOCTD u
CIOCOOHOCTH K CAMOCTOSITENIbHOM, TBOPUYECKOM U OTBETCTBEHHOM IS TEIBHOCTH;

- TOJIEPAaHTHOE CO3HAHWE W TMOBEACHUE B MOJUKYIBTYPHOM MHpE, TOTOBHOCTh U CIIOCOOHOCTh BECTH TUANIOT C JPYTHMMH JIIOJABMH, JOCTUTATh B HEM
B3aMMOTIOHUMAaHHUS, HAXOJUTh OOIIKE IIENIU U COTPYAHUYATH AT UX JOCTHUKEHUS;

- HpaBCTBEHHOE CO3HAHUE U MOBEACHNE HA OCHOBE YCBOCHUS O0IIEUEIOBEYECKIX [IEHHOCTEH.

4. JCcTeTH4YeCKOro BOCIIMTAHUA:



- ACTETUYECKOE OTHOIIIEHHE K MUpY, BKJItOYast ACTETUKY ObITa, Hay4yHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOILICHUH.

5. ®u3nuyecKkoro BOCIUTAHUSA, POPMUPOBAHUS KYJIbTYPbI 310POBbSl 1 IMOLIMOHAJIBLHOIO 0JIATONOJIYYHA:

- IPUHATHE U PEATH3AIMI0 [IEHHOCTEH 3/10pOBOTO M 0€30MacHOT0 00pa3a >KM3HH, MOTPEOHOCTH B (PM3MUECKOM CaMOCOBEPUICHCTBOBAHUH, 3aHATHSIX
CIIOPTUBHO-03/JOPOBUTEIBLHON JIEATEIILHOCTHIO, HEIPUATHE BPEIHBIX IPUBBIUEK: KYPEHHUs, YIIOTPEOIEHUS aJIKOTr0jIsl, HAPKOTHKOB;

-OepexHoe, OTBETCTBEHHOE u KOMIIETEHTHOE OTHOIIIEHHE K buznaecKomy u
MICUXOJIOTMYECKOMY 3/10POBbIO, KaK COOCTBEHHOMY, TaK U JPYTUX JIIO/IeH, YMEHUE OKa3bIBaTh EPBYIO IOMOIIIb.

6. TpynoBoro Bocnuranus:

-OCO3HAHHBII BBIOOD Oymymien npodeccun " BO3MOKHOCTEHN peanuzanuu
COOCTBEHHBIX KH3HEHHBIX IJIAHOB; OTHOIIEHHE K MPOGECCHOHATBHON JAESITEIbHOCTH KaK BOBMOKHOCTH y4acTHsI B PEILIEHUH JIMYHBIX, OOIIECTBEHHBIX,
roCy/lapCTBEHHBIX, 0OIIEHAI[MOHATIBHBIX MTPOOIIEM.

7. IKOJOrM4ecKOro BOCIIMTAHMS:

-C()OpMUPOBAHHOCTH HKOJIOTUYECKOTO MBIIILICHUS, MTOHUMAaHUS BITUSTHUS
COLIMANIbHO-9KOHOMMYECKUX IMPOLIECCOB HAa COCTOSIHME NPHUPOJHOM U COLUMAIBbHOM cpeabl; NPUOOPETEHHE OIbITa HKOJIOTO-HaIPaBJIEHHOM
NEeSITeIbHOCTH.

8. LleHHOCTH HAYYHOIO MO3HAHUSA:

- TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHWIO, Ha MPOTSHKEHWU BCEH KU3HU; CO3HATEIBHOE OTHOILIEHUE K
HEMpephIBHOMY 00pa30BaHMIO KaK YCIOBHIO YCIEIIHON MpoecCHOHATbHON 1 00IIECTBEHHOM 1A TENbHOCTH.

1.2. Ilnanupyemblie MeTanpeaMeTHbIe Pe3yJbTAThI OCBOEHHS YUeOHOro npeaMmera «XumMus» Ha 0a30BOM ypOBHe

[Inanupyemble MeTanpeAMETHbIE Pe3yJIbTaThl B paMKax OCBOCHHS Y4eOHOT0 mpeaMeTa « XuMus» Ha 6a30BOM ypOBHE IIPECTABICHbBI TPEMS TPyIaMu
YHUBEpCAIbHBIX yueOHBIX AcicTBuid (YVY]I).

1.2.1. PeryasiTUBHbIE YHUBEPCAJIbHbIE Y4eOHbIE N CTBUSA

BbInycKHUK Hay4YUTCS:

— CaMOCTOSATEIBHO ONPEAETATH 1IeNIH, CTABUTh U (POPMYIUPOBATh COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON AESITENFHOCTU U )KU3HEHHBIX CUTYaIHU SIX;
— OIICHUBATh PECYPChI, B TOM YHCIIEe BpeMsl U IpyTHe HeMaTepuaabHble PeCypChl, HEOOXOAUMBIE IS JOCTHKEHHS MOCTABICHHOM paHee 1eNu;

— COMNOCTAaBIATh UMEIOIIHNECS BOZMOXKHOCTH M HEOOXOJMMbIE JUIs JOCTHKESHHUSI LIETH PECYPCHI;

— OpraHu30BbIBaTh 3()(PEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX TSl JOCTUKEHUS MTOCTABIIEHHOM 11eH;

— OMpEAENATh HECKOJIBKO MyTeH JOCTHKEHUS MOCTABJICHHOM LENH;

— BBIOMPATH ONTUMATBHBIN MYTh JOCTHXKEHUS LEH ¢ yueToM 3(h()EeKTUBHOCTH PACXOJOBAHUS PECYPCOB U OCHOBBIBASICH HA COOOPaKEHUSAX STUKU U
MOpau;

— 3aJ]aBaTh NMapaMeTpbl U KPUTEPHUH, IO KOTOPHIM MOXKHO OMPEAEIUTD, YTO 1IeJIb JOCTUTHYTA;

— COIOCTABIISATH MOJTYYCHHBIA PE3YyNbTaT JACATEIbHOCTHU C TIOCTABICHHOM 3apaHee LEeNbIo;



— OLICHUBATh MOCIEJCTBUS JOCTHXKEHUS [TOCTABJIIEHHON LIE€IH B IEATEIILHOCTH, COOCTBEHHOM KU3HU U KU3HU OKPYXKAIOIIMX JIFOIEH.

1.2.2. Ilo3HaBaTe/IbHbIEC YHHBeEPCcAJIbHbIE YueOHbIe NeliCTBUS

BoinyckHUK HAy4YUTCS:

— KPUTHYECKH OI[CHUBATh U HHTEPIPETHPOBATH HHPOPMALIUIO C PA3HBIX MTO3UIIHIA;

— pacrno3HaBaTh U PUKCUPOBATH MPOTUBOPEUHS B MHPOPMALMOHHBIX HCTOYHHKAX;

— HCII0JIb30BATh Pa3IMYHbIE MOIEIbHO-CXEMATUYECKUE CPECTBA JUIsl PEACTABIECHUS BbISIBICHHBIX B MHPOPMAIIMOHHBIX HCTOYHHUKAX POTUBOPEUHIA;
— OCYUIECTBJIATH Pa3BEpHYThIM HH(POPMALIMOHHBIN MOUCK U CTAaBUTh Ha €r0 OCHOBE HOBBIE (YueOHbIE U IMO3HABATENIbHBIE) 3a/1a4H;

— HWCKaTh U HAXOJIUTh 0000IIEHHBIEC CITOCOOBI PEIlIeHUs 3a/1a4;

— MPUBOJUTH KPUTHUECKHUE aPTyMEHTHI KaK B OTHOIIIEHUH COOCTBEHHOTO CY)K/IEHUS, TaK U B OTHOILIEHUU JIEUCTBUHN U CY)KJIEHUH JAPYroro;

— aHaJM3UPOBaTh U MPeoOpPa30BbIBATH MTPOOIEMHO-TIPOTUBOPEUHBBIE CUTYAINH;

— BBIXOJUTH 32 pAMKH y4€OHOTO MpeIMeTa U OCYLIECTBIISITH LieJIeHANPaBICHHbBIN MOMCK BO3MOKHOCTH IIMPOKOT0 IIEPEHOCca CPEACTB U CIOc000B
JICVCTBHS,

— BBICTPAMBATh MHAUBUAYAJIbHYIO 00pa30BaTENIbHYIO TPAEKTOPHUIO, YUUTHIBAsI OTPAHUYEHHSI CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE
OTpaHUYEHUS;

— MEHSTb U YAEP)KNUBATh Pa3HbIe MO3ULIMU B IO3HABATEIbHON AEATEIBHOCTHU (OBITh YUEHUKOM U yUUTENEeM; (POPMYIHPOBATh 00pa30BaTEeIbHbIN
3aIpoC U BBINOJIHATh KOHCYJIbTATUBHBIE (DYHKIIMU CAMOCTOSTENILHO; CTABUTh Mpo0IeMy U paboTaTh Hajl

€€ peleHNEM; YIIPABIATh COBMECTHOM MO3HABATEIbHOMN 1€ATEIbHOCTBIO U MOTUUHATHCS).

1.2.3. KoMmMyHHKAaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUS

BhInyCKHMK Hay4YUTCS:

— OCYILECTBIIATH /IETIOBYI0 KOMMYHUKAIMIO, KAK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMU (KaK BHYTpHU 00pa30BaTEeIbHOM OpraHu3aluy, TaK 1 3a ee
npeaesiaMu);

— IIPU OCYILIECTBICHUU I'PYNIIOBON pabOThI ObITh KaK PYKOBOJIUTENIEM, TaK M WIEHOM IIPOEKTHOIN KOMaH bl B pa3HbIX POJISIX (FeHepaTOpoM UAEH,
KPUTHUKOM, HUCIIOJIHUTEIIEM, IPE3EHTYIOIIUM U T. 11.);

— Pa3BEpHYTO, JOTMYHO ¥ TOYHO M3JaraTbh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHNUEM aJIeKBATHBIX (YCTHBIX U MMCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH(GIUKTOICHHbIE CUTYallUU U NPEIOTBPAIaTh KOH(DIMKTHI 10 UX aKTUBHOM (a3bl;

— KOOPAMHUPOBATh U BBIIIOJIHATH Pa0OTy B YCIOBUAX BUPTYAJIILHOTO B3aUMOAEHCTBHS (MJIM COUETAaHHSI PEaIbHOIO M BUPTYaJIbHOTO);

— COIJIaCOBBIBATh MO3UIMU WIEHOB KOMaH/Ibl B Ipoliecce padoThl Haj OOLIMM MTPOAYKTOM/pEIICHUEM;

— IPEJCTaBIATh MyOJIMYHO PE3yJIbTaThl MHIUBUAYaIbHON U IPYNIIOBOM JAEATENbHOCTH, KaK Iepe/l 3HAKOMOM, Tak U Mepe] He3HAKOMOM ayuTOpueH;
— 1o0MpaTh NapTHEPOB JUI JIEIOBOM KOMMYHUKALIMHU, UCXO/s U3 COOOpaKeHUH pe3ylnbTaTUBHOCTH B3aMMOIEHCTBUS, @ HE TMYHBIX CUMITATUH;
— BOCIIPUHUMATh KPUTHYECKUE 3aMEUaHMsl KaK pecypc COOCTBEHHOTO pa3BUTHS;

— TOYHO M €MKO (hOpPMYJIUPOBATh KaK KpPUTHUECKUE, TaK U 0J0OpUTEIbHBIC 3aMEUaHMs B aJipec JPYTux Jrojieil B paMKax Aea0BOi U 00pa3oBaTe bHON
KOMMYHHKAIMH, N30erasi IpU 3TOM JINYHOCTHBIX OLIEHOYHBIX CYXKJICHHH.

1.3. IlnanupyemMble NpeAMeTHbIE Pe3y/JIbTATHI OCBOCHUSI Y4eOHOT0 npeaMeTa « XHMHsD> Ha 0a30BOM YPOBHe



B pe3ynbTaTe uzydueHus yueOHOTO peiMeTa « XuMHUs» Ha YPOBHE CPEAHETO 0011ero 00pa3oBaHusi BHLIMYCKHUK HA 0230BOM YPOBHE HAYUMTCS:

— pacKphIBaTh HA TPUMEPAX POJIb XUMHUH B OPMHUPOBAHUU COBPEMEHHOM HAyYHOUW KapTUHBI MUPA U B MIPAKTUYECCKON JACITEILHOCTH YCIIOBEKA;

- ISMOHCTPUPOBATh Ha MPUMEPaAX B3aUMOCBSI3b MKy XUMUEH U IPYTUMU €CTECTBEHHBIMU HAyKaMU;

- pacKpbIBaTh HA MPUMeEpaXx MOJI0KEHUs XUMUudeckoro crpoennst A.M. bytieposa;

- MIOHUMATh PU3NICCKHUI CMBICH Ieprouaeckoro 3akona JI.M1. MeneneeBa u Ha €ro OCHOBE OOBSICHATH 3aBUCHMOCTh CBOMCTB XMMHUYECKHUX
AJIEMEHTOB ¥ 00Pa30BaHHBIX UMM BEIIECTB OT JIEKTPOHHOTO CTPOCHUSI aTOMOB;

- 00BSICHATH MPUYKMHBI MHOTOO0Opa3us BEIIECTB Ha OCHOBE MPE/CTABIEHUN 00 UX COCTaBE U CTPOEHUHU;

- IPUMEHSTH NIPaBUJIa CUCTEMATHYECKOW MEXTYHAPOTHOM HOMEHKIATYPHI KaK CPEICTBA pa3Inuvs U UACHTU(UKAIIMN BEIIECTB MO0 UX COCTaBY U
CTPOEHHUIO;

— COCTaBJIATh MOJIEKYJISIPHBIC U CTPYKTYPHBIE (POPMYIIBI OPraHUYECKUX BEIIECTB KaK HOCHTENEeH HH(OPMAIIUK O CTPOCHUH BEIIECTBA, €TI0 CBOMCTBAX
Y TIPUHAJUICKHOCTH K OTIPEICTICHHOMY KJIaCCy COCTMHECHHI;

- XapaKTepU30BaTh OPraHNYECKHUE BEIIECTBA M0 COCTaBY, CTPOCHUIO H CBOMCTBAM, YCTAaHABIMBATh MPUYUHHO — CJICICTBEHHBIC CBSI3U MEXY JAHHBIMHU
XapaKTEePUCTHKAMU BEIIECTBA,;

- IPUBOJIUTH TIPUMEPHI XUMUYECKUX PEAKITUI, PACKPBIBAIOIITNX XapaKTEPHBIC CBOMCTBA THITMYHBIX MPEACTABUTENCH KJIACCOB OPraHUIECKUX BEIIECTB C
LETTBI0 UX UACHTU(GUKAIIMN U 00BSICHEHUS 00J1acTH MPUMEHEHHSI;

- IPOrHO3UPOBATH BO3MOKHOCTh IPOTEKAHUS XMMUYECKUX PEAKIIMII HA OCHOBE 3HAHUM O TUIIAX XUMHYECKOU CBS3H

B MOJIEKYJIaX PEareHTOB U UX PEaKIMOHHOMN CIIOCOOHOCTH;

- HCTIOJIb30BaTh 3HAHUS O COCTaBe, CTPOCHUU U XUMUYECKHX CBOMCTBAX BELIECTB JIJIsl X O€30MaCHOTO MPUMEHEHHS B MPAKTUUYECKON JAESITETbHOCTH;

- MPUBOAUTH IPUMEPHI IPAKTUUECKOTO UCIIOIB30BaHUS IPOAYKTOB MepepaboTKU HEPTH U MPUPOTHOTO ra3a, BBICOKOMOJIEKYISIPHBIX COSAUHEHU;

- IPOBOJUTH OMBITHI 10 PACHIO3HABAHUIO OPraHUYECKUX BEIIECTB B COCTABE MUIIEBBIX TPOJIYKTOB U KOCMETHUUECKHUX CPEJICTB;

- BJIaJIETh NPAaBUJIAMH U ITpHeMaMu 0e30macHOi paboThl ¢ XUMUYECKUMU BEIIECTBAMU U J1a00paTOPHBIM 000PYI0BAaHUEM;

- YCTaHaBJIMBATh 3aBUCUIMOCTh CKOPOCTH XMMHUYECKON PEaKIMU U CMEIIEHUSI XUMUYECKOTO PaBHOBECHS OT PAa3IMYHBIX (PAKTOPOB C LEIbIO
OIpe/IeTICHUSI ONTUMAIbHBIX YCIOBUN MIPOTEKAHUS XUMUYECKUX ITPOLIECCOB;

- IPUBOJIUTH TPUMEPBI TUAPOIIN3A COJIEH B MOBCETHEBHOW KU3HH YEJIOBEKA;

- MPUBOJUTH IPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKLIMI B IPUPO/IE, TPOU3BOACTBEHHBIX IPOLIECCAX U KUZHEEATEIbHOCTH OPraHU3MOB;
- MPUBOAUTH MPUMEPBI XUMHUUECKUX PEaKIi, PACKPBIBAIOIINE 00I[MEe XUMUYECKIE CBOMCTBA IPOCTHIX BEIIECTB — METAIJIOB U HEMETAILJIOB;

- MPOBOJUTH PAacUYeThl HA HAXOXKACHUE MOJICKYIIAPHOI (OPMYIIBI YIIIEBOIOPOAA MO MPOIYKTaM CTOPAHUS U 10 €r0 OTHOCUTEIHHOM MJIOTHOCTU U
MAaCCOBBIM JIOJIIM 3JIEMEHTOB, BXOISALIUX B €r0 COCTaB;

- BJIJIETh MPaBUIaMH 0€30TIaCHOCTH OOpAIIEHHS C EKUMHU, TOPIOUMMHU U TOKCUYHBIMHU BEIIECTBAMU, CPECTBAMU OBITOBOM XHUMUM;

- OCYIIECTBIJIATH MOUCK XUMUYECKOH MHPOpMAIIHK TTO Ha3BAaHUSAM, HIEHTU(PUKATOPA, CTPYKTYPHBIM (OopMyliaM BEIIEeCTB;

- KPUTHUYECKH OIEHUBATh M MHTEPIPETUPOBATH XUMUUYECKYIO HHPOPMAITHIO, COACPKAIIYIOCS B COOOIIEHUSX CPEICTBAX MACCOBOIM MH(OPMAITHH,
pecypcax HTepHeTa, HAy4HO — MOMYJISIPHBIX CTaThsIX C TOUKH 3PEHUSI €CTECTBEHHO — HAyYHOM KOPPEKTHOCTH B IIEJISX BBISBICHUS OLTUOOYHBIX
CyxaeHul GopMUpOBaHUS COOCTBEHHON TIO3UIIHH;



- IPEJICTABIIATH IyTH PEUICHHUS TTI00ATBHBIX MTPOOJIEM, CTOSIIINX TIEPeT YeT0BEYECTBOM )IKOJIOTHUECKUX, YHEPTETUIECKUX, CBIPHEBBIX), H POJIb XUMUHU
B PEIIEHUU ITUX NPOOIIEM.

BbinycKHHK Ha 62a30BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYYUTHCS:

- WINIOCMPUPOBAM HA NPUMEPAX CIMAHOBIEHUE U IBOTIOYUI0 OP2AHUYECKOU XUMUU KAK HAVKU HA PA3TUYHBIX UCTIOPUHECKUX DMANAX ee pa3eumusl;
- UCNONBL306AMb MEMOObL HAYYHO20 NOZHANUS NPU 8bINOTHEHUU NPOEKMO8 U YUeOHO — UCCIe008AMENbCKUX 3A0at NO U3YYEHUIO C8OUCMS, CNOC0008
NONYy4YeHUsl U pACNO3HABAHUS OPSAHUYECKUX 8EUeCNE,

- 00BACHAMb NPUPOOY U CNOCOObL 0OPA308AHUA XUMUYECKOU C8A3U. KOBAEHMHOU, UOHHOU, MEMATIUYECKOU, B000POOHOI C Yelblo ONpedeleHus]
XUMUYECKOU AKMUSHOCMU 8eWecms;

- YCMaHasaueamy 2eHemuyecKyo C3b Mextcoy KIAcCami Op2aHUiecKux eeuyecms 0 000CHOBAHUS NPUHYUNUANLHOU 803MOHCHOCTU NOLYYEeHUS
Op2aHU4ecKux coeOuHeHull 3a0aHH020 COCMABA U CIMPOEHUs,

- YCMaHaeIueams 63aumMocesasu mexcoy Gakmamu u meopuetl, NPULUHON U C1e0CMeueM NPpu aHaiuze npooIeMHbIX Cumyayull U 000CHOBaAHUU
NPUHUMAEMBIX PeUeHUll Had OCHO8e XUMUYECKUX 3HAHUIL.

Cooeporcanue yueonozo npeomema «Xumus»
Pacnpeodenenue cooeprccanusn no Knaccam:
10 kaacc.

Tema 1 «Teopusi XMMHYECKOT0 CTPOEHUsI OpraHnYecKux coequHennid. [Ipupona xumudeckunx cBsasein» (3 yaca)

Opranunyeckue BemiectBa. Oprannueckas xumusi. CTaHOBJICHHE OPraHMYEeCKONH XUMUHU KaK HayKu. Teopust XUMHUECKOTO CTPOSHHS BEILIECTB.
Yraepoansiii ckenet. M3omepus. M3omepsl.
CocTosiHHE AJEKTPOHOB B aTOME. DHEPTeTUUYECKHE YPOBHU U MOJYPOBHH. DIIEKTPOHHBIE OPOUTAIN. S-3JIEKTPOHBI U P- 3NEeKTPOHbI. CIHH 3JIEKTpOHA.
CrniapeHHbIE 3JIEKTPOHBI. DlIeKTpoHHAs KoHpurypanus. ['paduueckue sneKTpoHHbIE POPMYIIBI.
DNEeKTpOHHAas IPUPOJAa XUMUYECKUX CBSI3€H, IT-CBSI3b U CUTMa CBSI3b. METO1 BAJICHTHBIX CBSI3EH.
Knaccudukanus oprannueckux coenHeHnil. @yHKIMOHANbHAS TPYIIA.

Tema 2. YraeBogopoasbl (9 4acoB)
[IpenenbHbIe yrieBo0poabl (ankaHbl). Bo30yxaeHHOE coCTOsIHUE aToMa yriiepoja. [ uopuau3aius arToMHbIX opouTaseil. DIeKTpOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE AJIKAHOB.

TI'omouaorn. I'omonoruueckas Pa3HOCTE. I'omonorugeckuit pAA. Me;xz[yHapoz[Haﬂ HOMCHKJIaTypa OPraHNYCCKHUX BCUICCTB. I/I3OMepI/IH YriepoJHoro
CKEJICTA.



Meran. [lonydenue, puznueckue 1 XuMUYeCKHE CBOWCTBA MeTaHa. Peakuuu 3amelieHus (rajloreHupoBaHue), IerUAPUPOBaHNE U U30MEpHU3aLus
ankaHoB. llenHble peakiuy. CBoOOAHBIE paguKailbl. ['aJOreHIPON3BOAHBIE AJIKAHOB.

Kpatnsie cBsa3u. HenpenenbHbie yriieBoopoibl. AnkeHsl. CTpoeHre MOJIEKyJl, TOMOJIOTHs, HOMeHKIaTypa u nzoMepus. CII-2 rubpuauzanus. IteH
(atunen). Mzomepust nosioxkeHus JBoMHOM cBs3U. IIpocTpaHcTBeHHAs nu3omepus (CTepeon3oMepusi).

[Tonyuenue u XxuMu4eckue cBOMCTBa alnKkeHOB. Peakuus nmpucoeauHenus (TuIpupoBaHue, ralor€HUPOBast, THpaTalys), OKUCIEHUE U OJUMEp U3aLus
ankeHoB. [IpaBuio MapkoBHUKOBa. BeicOkOMOJIEKYIsipHBIE cOeMHEeHNs. KauecTBeHHbIE peakliny Ha IBOMHYIO CBA3b.

Ankaauens! (1ueHoBsle yriieBoopoabl0. M3omepus n Homenknatypa. luBununn (6yraauen -1,3). U3onpen (2 — metunOyraauen — 1,3). ConpsikeHHbIE
nBoitHbIe cBs3U. [lomydeHne u xuMH4ecKkre CBOMCTBA ajikalneHoB. Peakiuu npucoeuHeHys (raJJloreHHPOBAaHNS) U MOJIMMEPU3ALINY aJIKaIuEHOB.

AJIKUHBI. AnleTiiieH (3TUH) U ero romosioru. M3omepus n HomeHnkiatypa. MexkiaccoBas uzomepus. CII — rubpuauszanus.. XuMudeckre cBOWCTBa
aIIKMHOB. PeakuuunpucoemHeHus], OKUCICHHUS U MOJIMMEPHU3aH aJIKUHOB.

ApeHbl (apoMaTH4ecKue yriesoaopoabl.M3omepus n HomeHkiarypa. benson. benzonbHoe konpo. Tonyoun. M3omepus 3amectureneil. Xumudeckue
cBolicTBa OeH30J1a U ero romoJioros. Peakius 3amenieHus (rajJoreHupoBaHus, HUTPOBAHKE), OKUCIICHUE U MPUCOeTUHEHNE apeHOoB. [lecTuiuapl.
['eneTnyeckas CBSI3b apE€HOB C APYTUMH YTIIEBOIOPOJAMU.

[IpupoaHbie HICTOYHUKH YTIIeBOIOPOI0B. [Ipupoanstii ra3. Hedte. [lonyTHbie HedTsHBIE Ta3bl. KaMeHHBIN yTroJb.

[TepepaboTka HedTu. [leperonka nedru. Pextudukanuonnas kononna. bensun. Jlurpoun. Kepocun. Kpekunr vedrenpoaykros. TepMmuueckuii u
KaTaJuTUYECKUU KpekuHru. [Tuponus

Tema 3. Kucisiopoacoaep:kamue opranndeckue coequnenus (11 yacon)
Kucnopoacoaep:xaiue oprannyeckue coequHenus. OqHoatoMHble IpeaebHble cnupThl. OyHKIIMOHANTBHAS TpyIiNa cnupoToB. M3omepus u
HOMEHKJIaTypa CIIUPTOB. MeTaHoJ (METUIIOBBIN CIIUPT). DTaHOJ (3THIIOBBIN ciupT). [IepBUYHBIN, BTOPUYHBINA U TPETUYHBIN aTOMBI yIiIepoa.
Bonoponnas cBsi3b.
[Tonyuenue u xumudeckue cpoiictsa cnuptoB. CruproBoe Opoxenue. @epMenTsl. Bogopoansie cBszu. Gusnonornyeckoe AecTBHE METaHOA U
3TaHOJa. AJKOTOJIHU3M.
MHOroaroMHbI€ CHUPTHI. DTUIEHIIMKOb. [ TuieprH. XuMudeckue CBOMCTBA MPEAENIbHBIX MHOTOATOMHBIX cIUPTOB. KauecTBeHHas peakuus Ha
MHOTOATOMHBIE CIIUPTHI.
®enHonbl. ApoMaTHUecKrue CUpThl. XUMUYECKUe cBoMcTBa penona. KauectBeHnas peakuus Ha (heHoI.
Kap6onunbsusie coequnenus. KapoonunbHas rpynmna. Anpaeruadas rpynmna. Ansaeruasl. Ketonst. M3omepus u HOMeHKIATypa.
[Tony4yeHnue u XUMHYECKHE CBOMCTBA albJAETUI0B. Peakiys OKUCIEHUS U TPUCOEIMHEHUS aabAeruioB. KauecTBeHHbIE peaklliy Ha aabICeT U IbI.
Kap6onossie kucnotel. KapOokcunbnas rpynmna. Mizomepust 1 HOMEHKJIaTypa KapOOHOBBIX KUCIOT. OJTHOOCHOBHBIE TIPEIEIbHbIE KAPOOHOBBIE KUCIIO THI.
[TomyueHnue 0JTHOOCHOBHBIX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOMCTBA OJJHOOCHOBHBIX MPEIEIbHBIX KAPOOHOBBIX KUCIOT. MypaBbHHAsI KUCIIOTA.
VYkcycHas KUcioTa. ALeTaThl.



Cnoxunsle 3¢upsl. Homenknarypa. [lomydenne, XuMudeckne CBOWCTBA CIOXKHBIX 3GupoB. Peakius srepudukanun. LLenodnoi rugponns cioxHOTO
a¢upa (OMBIICHHE).

XKupsl. TBepasie KUpbI, KUAKHE KUPbl. CHHTETUUECKU MOIOIINE CPENICTBA.

VYrneBoabl. Monocaxapunsl. ['moko3a. @pykroza. Onurocaxapunsl. Jucaxapunel. Caxapo3a.

[Tomucaxapuasl. Kpaxman. ['nmukoren. Peakuns nonukonaencanuu. KayectBeHHas peakuys Ha Kpaxmadl. Llemnrono3a. Anerunnenonosa.
Knaccudukanust BOJIOKOH.

Tema 4. A3oTcoaep:xaiiue opranuyeckue coequHenus (S yacon)

A3oTconepikale OpraHn4eckre coeAMHeHns. AMUHBL. AMHHOTpyMna. AHWINH. [loyueHne 1 XuMHU4ecKkre CBOMCTBA aHWIJIMHA.
AmMuHOKHUCIOTHL. M30Mepus u HomeHkiatypa. bunossipueiil nos. Ilentuanas rpynna. XuMudeckue cBocTBa aMUHOKHCIOT. [lenTuasl. [lonmunentuasr.
['muuus.
benku. Ctpykrypa 6€1KOBOM MOJIEKYIIbl. XUMHUECKHE CBOMCTBA OeNKoB. JleHaTypamus u ruipoin3 6enkoB. [[BeTHBIE peakiiny Ha OCIKH.
Azotcoaepxamue rerepouukinyeckue coequnenus. [Inpuaun. [Tuppoit. [Tupumuaun. [TypuH. A30THCTBIE OCHOBAHUS.
Hyxnennossie kucnotsl. Hykneornael. KoMmmieMeHTapHbIE a30THCTBIE OCHOBAHMSL.
XuMus U 30pOBbE YyesnoBeka. apMakogorudeckas XuMusi.
Tema 5. Xumus nojsmmepos (6 yacos)

[Tomumepsl. Ctenenp noaumepuzanr. MoHomep. CTpykTypHoe 3BeHO. TepMmorutacTuuHbie nomMepsbl. CTepeoperyssipabie moaumepsl. [lonmatuiien.
[Honmunponunen. [TonurerpadTopaTuseH.

TepmopeaktusHbie noaumepsl. Genondopmanbaeruanbie cMoibl. [lnactmacesl. @eHomnactel. AMUHOIUIIACTHL. [IeHOoMmmacTo.

[Ipuponnsrit kayuyk. Pesuna. D00HUT.

CHUHTETHYECKHE KaydyKH.

Cunrernueckue BosiokHa. Kanpon. JIaBcan.

JdemoHcTpanum.

e OOpa31ipl OpraHUYECKHUX BEIIECTB U MaTepuaaoB. Moienu MOJIeKyl OPraHUYECKUX BEIECTB

e OTHOIIECHHE ATKAHOB K KHCIIOTaM, IIeJIouaM, pacTBOPY IepMaHraHara Kajius 1 OpOMHOMN BOJE.

e Mopenu MOJEKya TOMOJIOTOB U H3oMepoB. [lonydeHue aneTuiena kapouaHeiM criocoooM. B3anmoeiicTBre aleTuieHa ¢ pacTBOpPOM
MepMaHraHaTa Kanus u OpoMHoi Bojoil. ['openue anermnena. Paznoxkenue kaydyka npu HarpeBaHUU U UCIBITAHNUE TIPOAYKTOB PA3I0KEHHUS.
3HaKOMCTBO ¢ o0Opa3amu kaydykoB. beH3on kak pactBoputens. 'openne 6enszona. OTHomeHne 6eH301a K OpOMHOM BOJIe M pacTBOPY
nepMaHrasara kanus. OKHCIIEHHE TOJIyoJia

e PacTBOpeHHe B alleTOHE Pa3IMYHBIX OpraHndeckux BemlecTB. OOpa3ipl MOIOMINX M YUCTSIIUX CPEACTB.

OO6pasbl TIacTMacce,



JlabopaTopHble ONBITHI.
N3roroBnenue Mozeneil MOJIEKy YIriieBOJOPOJIOB
O3nakomiieHHE ¢ 00pa3amu MpoAyKTOB HedTenepepaboTKH
Oxucnenue 3taHosia okcuaom meau (11).
PacTBopeHue rnuneprHa B BOJI€ U peakiius ero ¢ rugpokcugom meau (I1).
Xumudeckue cBoicTBa (heHoa
Oxkwucrienne MeTaHais (dTaHaJIs ) OKCHIOM cepedpa.
Oxucnenne Meranans (3tanans) ruapokcuaoM meau (I1)
PacTBOpUMOCTB JKHPOB, JOKa3aTENbCTBO UX HEMPEAEIBHOTO XapaKTepa, OMbUICHHUE KUPOB.
CpaBHeHHE CBOWMCTB MblJIa 1 CHHTETUYECKHUX MOIOIIUX CPE/ICTB
10. CgoiicTBa IIIFOKO3BI KaK aTbACTHIOCIIAPTA.
11. BzammopnelcTBHE caxapo3bl C TUAPOKCUIOM KaJbITHS.
12. TIpuroToBiieHUE KpaxXMaIBHOTO KJIeHCcTepa W B3aUMOJICHCTBUE C HOIOM.
13. I'maposms kpaxmaina. O3HaKOMIIEHHE ¢ 00pa3IaMy MPUPOJIHBIX H UCKYCCTBEHHBIX BOJIOKOH.
14. IIBeTHBIE peakIuy HA OCIKU

CoNooRrWNE

IIpakTHyeckue padoTbl
1.« TlosrydeHue STUIEHA U U3YYCHHE €TO CBOWCTBY.
2. «ITonydyenne yKCyCHON KHCIIOTHI U U3yUCHHUE €€ CBONCTBY.
3. «PemieHnune sKCepUMEHTaIbHbBIX 3a/1a4 HAa PACO3HABAHUE OPTaHUUECKUX BEILIECTBY.
4. «Pacnio3HaBaHue€ MJIaCTMACC U BOJIOKOH».
11 kaacc.
IHoBTOpenue kypca xumuu 10 kaacca (1 yac)
Tema 1. «Teopernueckne ocHoBbI xumuun» ( 19 yacon)

Baxneillre XuMuueckue MOHATUS U 3aKOHbL. XUMHUUYECKHH 351IeMeHT. ATOMHBINA HOMep. MaccoBoe uncino. Hykmuael. Pagunonyknunael. 30Tonsl.
3aKOH COXpaHEHUS MACChI BEIIECTB. 3aKOH COXpaHEHUS U MpeBpalleHus sHeprun. Jlegext Macchl.
[lepuoauueckuii 3aKoH. DnekTpoHHas KoHburypauus. I'padudeckas snekTponHas popmyna. Pacipenenenue 3JeKTpOHOB B aTOMax 3JIEMEHTOB MaJbIX
1 OOJIBIIIUX TEPHOJIOB, S-,P-,d-,f — anmementsl. JlanTaHOUAbI. AKTHHOUIBI. VICKYCCTBEHHOE MOJTydYEHHE 3JIEMEHTOB. BaneHTHOCTD. BanieHTHbIC
BO3MOYKHOCTH aTOMOB. BoopoiHbIE COeAMHEHNS.

Crpoenue BemiectBa. MoHHas cBs3b. KoBaneHnTHas cBsi3b. DnekTpoHHas Gopmyna. Meraminyeckas cBsa3b. BogopoaHas cBS3b.

I'uGpunuzanusi aTOMHBIXOpOUTATICH.

Kpucrannsl: arToMHbIE, MOJIEKYIIIPHBIE, HOHHBIE, METAJUIMUECKHE. DIeMEHTapHas s4eiika.

[omumopdusm. [omumopdusie Moanpukanuu. Annorponus. zomepus. ['omonorus, XuMHUuecKuii CHHTE3.



Xumunyeckue peakiini. OKUCIUTENBHO — BOCCTAHOBUTEIIbHBIE peakluu. Peakiiuu pa3nokeHus, COEUHEHUs], 3aMEILeHHs, 0OMEHA. DK30TEepMUUECKHE
U BHI0TEepMUYecKue peakunn. ObpaTumbie U HeoOpaTUMble peakiuu. TemnoBoil addexr peakuuu. 3akoH ['ecca. Tepmoxumuueckue ypaBHEHUSI.
Tennora oOpazoBanus. TerioTa cropanusi.

CKOpOoCTh XMMHUECKOHN peakliui. AKTUBHPOBAHHBIN KOMILIEKC. 3aKOH AelcTBYIomMX Macc. KuHeTnueckoe ypaBHEHHE peakiiu.

Karanus. Katanuzatop. Uarudurop. 'omoreHHbId 1 reTeporeHHbli kaTanu3. Katanutnueckue peakiuu.

Xumuueckue peakuuu. [Tpunnun Jlelllatense.

PactBopsl. Jlucnepcubie cucremsl. ['pybonucnepcusie cuctembl. Kosiouanbie pacTBOpbl. A3pO30JIH.

CriocoObl BbIpayKE€HUSI KOHIIEHTPAIMU pacTBOPOB. MouisipHasi KOHIIEHTpaIHsl.

DNeKTpOIUTHI. DNeKTpoauTudeckas aucconuanus. Crenens aucconuanuu. Koncranra qucconuanuu. Bogopoansiii nokasarens. Peakinuy noHHOTO
oOMeHa.

I'maponn3 oprannyeckux BemecTB. [ uapoans3 coien.

DnexTpoxuMuueckue peakiuu. ['anpBannueckuit anemeHT. OnekTpoasl. AHoA. KaTon. Akkymynsatop. TomMBHbBIN 351eMEHT. DIEKTPOXUMHUSL.

Poin cTaHmapTHBIX AEKTPOJHBIX MOTEHIMAIOB. CTaHaapTHhIE ycnoBUs. CTaHIApPTHBIN BOJOPOIHBIN AIEKTPOI.

Koppo3zust MetaimoB. XuMuyeckasi U 3J1€KTPOXUMUYECKask KOPPO3HSL.

DIIEKTPOJIN3. DJIEKTPOJIN3 BOJIHBIX PACTBOPOB. DJIEKTPOJIU3 PACIIABOB.

Tema 2 «Heopranuveckas xumus» ( 11 4gacos)

Mertamibl. CriocoOblI mostydeHust MeTaiioB. Jlerkue u Tsbkenble MeTaibl. JIerkorniaaBkue U TYroIuIaBKue MeTauibl. MeTamndeckue 3J1eMeHThl A- 1
b- rpynn. Menp. unk. Tutan. Xpom. JKeneszo. Hukens. [1naTtuna.

Cmnassl. Jlerupyromue no6asku. Uepnsie metautbl. [[BeTHbie meTaiuibl. Uyryn. Crane. JlerupoBanue craiu.

OKcuzibl ¥ THAPOKCH]IBI METAILIIOB.

Hewmeramns. [IpocTeie BemecTBa — HeMeTauibl. Yraepoa. Kpemuuii. Azot. @ocdop. Kucnopon. Cepa. drop. Xiop.

Kucnortueie okcuapl. Kucnopoaconepxaue kucinotel. CepHas kucinoTa. A30THasi KUCIIOTA.

BonopoaHbie coequHeHNs HEMETaJUIOB.

['eneTnyeckast CBSI3b HEOPraHMUECKUX U OPTaHUYECKUX BEUIECTB.

Tema 3 « XuMus u ;ku3Hb» (3 yaca)

XuMH4YecKasi IPOMBIIUIEHHOCTb. XUMHUUYECKAsI TEXHOJIOT USI.

XHUMHKO — TEXHOJIOTUYECKUE IPUHLIMIIBI TPOMBIIUIEHHOTO MOIYy4YeHus1 MeTaiuioB. UepHas metaiunyprus. [IponsBoactBo uyryHa. JlomeHHas reys.
Arnomepanus. [IpousBoactso cranu. Kucnopoansiii kouBepTep. be3oTxoqHoe nponu3BoICTBO.

Xumus B 0bITy. [Ipoayktel nutanus. bertoBast xumus. Otaenoynsie MaTepuanisl. JlekapcTBeHHbIE penapaThl. DKOJIOTUYECKUIT MOHUTOPHUHT.
[IpenenbHO nOMyCTHMBIE KOHLIEHTPALUH.

JdeMoHcTpanuu.
e Moienu HOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX U METAITIMYECKUX KPUCTAIIIMYECKUX PEIIETOK.
e Mogenu MOJIEKYS H30MEPOB U TOMOJIOTOB



2. Pemenue SKCIICPUMCHTAJIBHBIX 3aJ1a4 I10 TEME «MeTamibl»
3. Pemenue SKCIICPUMCHTAJIbHBIX

PaznmmuHbIe TUIIBI XUMHUYECKHUX peaKuHﬁ, BHUACOOIIBITHI IIO OpFaHI/IHGCKOﬁ XUMHUH.

OO0pa3ipl METAIIOB U UX COSAMHEHUH, CIIJIaBOB.

B3anmopeicTBre METAIIIOB ¢ KUCIOPOAOM, KAUCIOTaMH, BOJOM.
JlokazarenbcTBO aM()OTEPHOCTH ATFOMHUHUS M €r0 TUAPOKCH/IA.
B3aumoneiicTBue Menu U jkese3a ¢ KUCIOPOJ0M; B3aUMOJIEHCTBIE MEIU U JKejle3a C KUCIOTaMHU (CepHasi, COJIsTHas ).
[Tonyuenue rugpokcuoB meau (1) u xpoma (1), okcnga menu.
B3anMoeiicTBre OKCHIOB U TUAPOKCUIOB METAJUIOB ¢ KMCIIOTAMHU.
Jloka3zaTtenbcTBo ampoTepHOCTH coequHenunid xpoma(1ll)
OO0pa3ipl HEMETAIIOB.
Monenu KpucTaNIMYeCKUX PeEToOK alMasa U rpapuTa.
[Tonyyenne ammMuaka v XJI0pOBOJOPOIA, PACTBOPEHHE UX B BOJE, T0KA3ATENBCTBO KUCIOTHO-OCHOBHBIX CBOMCTB 3TUX BEIIECTB.
Cxnranue yris 1 cepsl B KUCJIOPO/JIE, ONPEEICHINE XUMUYECKUX CBOMCTB IPOAYKTOB Cropanus. B3anmoaencTeue ¢ MeIpro
KOHLIEHTPUPOBAHHOMN CEPHOM KUCIOTHI, KOHIIEHTPUPOBAHHON U pa30aBiIeHHON a30THON KUCIIOTHI.
OO6pa3upbl cpeacTB OBITOBOM XUMUHU, HHCTPYKIIMHU 110 UX TPUMEHEHHUIO.
JlaGopaTopHble ONBITHI.
1. Wsydenwue BIUSAHUA Pa3IMYHBIX (AKTOPOB HA CKOPOCTh XUMHUUYECKUX PEaKIUi
2. OmpezneneHue peakluu Cpeibl YHUBEPCATbHBIM HHAUKATOPOM.
3. T'mpponm3 conei.
IIpakTHyeckue padoTbl
1. TlpuroToBieHHE pacTBOPOB C 3aJaHHOW MOJISIPHOM KOHIICHTPAIIUCH.

3aJa4 110 TCMC «HemeTamibl»

3. TemaTuveckoe MIaHUPOBaHue Kypca « XHMHD)

10 knacc

Pasnen Koa | Temnr Komu | OcHoBHBIE BUBI ACSITENFHOCTH (Ha YPOBHE OcHOBHBIE
H4ec YEeCTB | YHUBEPCAIbHBIX YU€OHBIX JCHCTBUM) HaIpaBJICHUS
TBO 0 BOCIIUTATEIbHOM
4aco 4acoB NeITEIbHOCTH
B

Teopus 4 [Ipeamer opraHuvyeckoi XUMHH. 1 OOBACHATD, TOYEMY OPraHUYeCKYI0 XUMHUIO Bbienmmu | 1, 2,7,8

XUMHYECKOTO Teopusi XUMHUYECKOTO CTPOCHUS B OTJICJILHBIN pa3ien XUMUU.




CTPOCHHUS OPraHUYECKUX BEIIECTB. [TepeuncisiTh OCHOBHBIE MTPEANOCHUIKA BOSHUKHOBEHUS

OpPraHUYECKUX IIpakTHyeckas padora Nel TEOPUU XUMHYECKOTO CTPOEHUSL.

COCTMHEHUH. «KagecTBeHHOE ompeieTicHue Pa3nuyath OCHOBHBIX THIIA YIIIEPOIHOTO CKEJeTa:

[Ipupona yIriepoaa, BOJAOPOJa U XJIopa B Pa3BETBJICHHBIN, HEPA3BETBICHHBIN, UKINYECKUM.

XUMUYECKOUN OPraHWYECKUX BEHIECTBAX) Ornpenenars HAIMYME aTOMOB YIJIEpOa, BOJIOPOJIa U

CBA3H1 CocTosiHME AJIEKTPOHOB B aTOME. XJIOpa B OpraHU4YeCKUX BEIIECTBAX
DneKTpoHHas IPUpPoIa Paznuyath moHATHS «ANEKTPOHHAS 000JI0UKa» U
XUMUYECKUX CBS3EH B «ANIEKTPOHHAs OPOUTAIIBY
OPraHu4eCKUX COCTUHEHUSIX N3o06paxaTe 35IeKTpOHHBIE KOH(UTYpAIIUHA aTOMOB
Knaccudukarus opranmaeckux 3JIEMEHTOB 1-r0 ¥ 2—T0 MEepUo0B C TOMONIBIO
COCIMHEHUI ANEKTPOHHBIX U IPaPUUECKUX FNEKTPOHHBIX POPMYII.

OOBACHATP MEXaHU3M 00pa30BaHUS U OCOOEHHOCTH
CHUTMa U MH- CBS3EH.

Yaneeo0opoout DIJIEKTPOHHOE H OOBACHATH MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIT 1,2,78
MIPOCTPAHCTBEHHOE CTPOEHUE aJIKaHOB Ha OCHOBE MPEJICTaBICHUI O THOpHUAN3alun
aJIKaHOB. ['OMOJIOTH M H30MEphI opOutaneit atoma yriepoaa. 3rotaBimBaTh MOJEH
AJIKAHOB. MOJIEKYJI aTKaHOB, PYKOBOJICTBYSICh TEOPUEN
Metan — npocTeuimii XUMHUYECKOTO CTPOECHUS OPTaHUYECKUX BEILECTB.
MPEACTABUTEND AIKAHOB. OTanyarh roMoOJIOTH OT U30MepoB. Ha3bIBaTh ankaHbl

110 MEXAyHapoJHOM HOMeHKIaType. COCTaBIsATh
YpaBHEHUSI XUMUYECKUX PEAKIUM, XapaKTepU3yIOIINX
XUMHUYECKHE CBOMCTBA METaHA U €r0 TOMOJIOTOB.
Pemarb pacuérHble 3a/1auu Ha BBIBOJ (DOPMYJIBI
OPraHUYEeCKOI0 BEIIECTBA.
HenpenenbHbie yrieBo10pobl. OOBACHATH MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIIbI 1,26,7,8

AJKeHBI: CTPOEHUE MOJIEKYI,
TOMOJIOTHSI U U30MEPHUS.
[Tosnyuenue, cBoicTBa U
IIPUMEHEHHE AJIKEHOB

Ilpakmuueckasn paboma
2«lTonydeHue 3THIIEHA U OTIBITHI C
HUM.

AnkagueHsl.

STHJIEHA HA OCHOBE MPEACTaBICHUN 0 THOPHUAN3ALNN
ATOMHBIX OpOuTasen

N306paxaTh CTpYKTYypHBbIE (OPMYIBI ATKEHOB U UX
M30MEpOB, HA3bIBATh AJIKEHBI IO MEXAYHAPOIHOM
HOMEHKJIaType, COCTaBIATh (OPMYJIbI ATKEHOB 1O UX
HA3BAHMSIM.

CocTaBisTh ypaBHEHUS XUMHUECKUX PEAKIIUH,
XapaKTEPHU3YIOLUIMX XUMUYECKHE CBOICTBA aJIKEHOB.




ALeTUIIEH U €r0 TOMOJIOTH

[TomyyaTs 3THIIEH.

Jloka3pIBaTh HEMpPEIEIbHBINA XapaKTep ATUJICHA C
MOMOUIbIO0 KAYECTBEHHON PEaKIMK Ha KPaTHbIE CBSI3U.
CocTaBisTh ypaBHEHUS XUMHUECKUX PEAKLIUM,
XapaKTEepPU3YIOIINX HEMPEENbHbII XapakTep
ankaaneHoB. OOBACHATH SP-TUOPUIN3ALUIO U
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIBI allETUIICHA,
Ha3bIBaTh T'OMOJIOTH AlIETHJIEHA IO MEXITyHApOIHOU
HOMEHKJIaType, COCTaBISATh YPAaBHEHUSI peaKkiui,

XapaKTepU3YIOIINX XUMUYECKUE CBOICTBA alleTUIICHA.

benson u ero romonoru. CoicTBa
O€eH30J1a U €10 TOMOJIOTOB.

OOBACHATD IEKTPOHHOE U TTPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbI O€H301a.

N3o00paxkaTh CTpyKTypHYIO (hopMyiry OeH3071a ABYMsI
crocobamu.

OOBACHATH, KaK CBOMCTBA OeH3071a 00YCIOBIICHBI
CTPOCHHEM €TO MOJICKYJIHI.

CocCTaBsiTh ypaBHCHHUS PEAKIUN, XapaKTCPU3YIOIIUX
XMMHUYECKHE CBOMCTBA OEH30JIa U €0 TOMOJIOTOB

[IpupoHBIE HICTOUHUKU
yrieBogopooB. [lepepaboTka
HedrH.

KonTpoabHasi padora 1 o temam
«Teopus XUMHUYECKOTO CTPOCHUS
OpPraHUYECKUX COCAMHEHUNY,
«YTIeBOAOPOABI».

XapakTepHu30BaTh COCTAaB IMMPUPOTHOTO T'a3a U
MOIYTHBIX HE(PTAHBIX Ta30B.

XapakTepru3oBaTh CIIOCOOBI MepepadoTKH HEDTH.
OOBACHATH OTNIMYME OCH3MHA MPSIMOM MEPErOHKH
OTKPEKUHT - OEH3WHA

Kucnopoocooe
prcawiue
op2anuyecKue
coeOuHeHus

11

OnHoaToOMHBIE TTPEIETbHBIE
CITUPTHI.

[Tosmyuenune, XUMUYECKUE CBOWCTBA
U IPUMEHEHHUE OJTHOATOMHBIX
MPEJEIbHBIX CIUPTOB.

N306paxkath 0011yI0 (POPMYITY OJTHOATOMHBIX
npeaeabHbIX cnupToB. OO0BACHATH 00pa3oBaHue
BOJIOPOJIHOM CBSI3U M €€ BIMAHUE HAa GU3NUECKUE
cBoiicTBa ciupToB. COCTABIIATH CTPYKTYPHBIE
(OopMyIIbI CIUPTOB M UX U30MEPOB, HA3bIBATh CIIUPTHI

1,2,78




MHOroaTroMHBbIE CIIUPTHI.

@DeHOJIBI M apOMATUYECKUE
CIIUPTBHI.

10 MEXAyHapOoIHOM HOMEHKIIaType. OObSICHATH
3aBUCUMOCTb CBOMCTB CIIUPTOB OT HAJINYHUS
¢ynkmonansao# rpymmsl (-OH). CoctaBisTsh
YPaBHEHUSI PEaKLHH, XapaKTEPU3YIOLIUX CBOMCTBA
CIUPTOB U X IPUMEHEHHUE. XapaKTepu30BaTh
¢duznonoruueckoe IeNCTBUE METAHOIA U ATAHOA.
CocTaBisTh ypaBHEHUS peakiiil, XapaKTepU3yIOIIUX
CBOMCTBA MHOTOAQTOMHBIX CIHUPTOB, U IPOBOJAUTH
KayeCTBEHHYIO PEAKI[MI0 HA MHOTOATOMHbBIE CIIUPTHI.
OOBACHATH 3aBUCUMOCTD CBOMCTB (peHOJIa OT CTPOEHUS
€r0 MOJIEKYJIbl, B3AMMHOE BIIUSIHUE aTOMOB B MOJIEKYJIe
Ha nipuMepe penona. CocTaBisITh ypaBHEHUS PEeaKIuil,
XapaKTEepU3YIOIINX XUMHUYECKHE CBOMCTBa eHona

KapOonunbHbie coeqMHEHUST — CocTaBiars GOpPMYIIbI H30MEPOB U TOMOJIOTOB 1,25,7,8
anbaAeTuIbl U KeToHbl. CBOWCTBA U aJBJACTU/IOB Y HA3BIBATh MX MO0 MEXITYHAPOTHOM
TIPUMEHEHHE ATTbJICTHJIOB. HOMeHKIaType. OOBSICHATH 3aBUCHMOCTH CBONCTB
KapGoHOBBIE KHUCITOTHI. aJIBACTU/IOB OT CTPOCHUS X (PYHKIIMOHATBHON
XUMHUYeCcKHe CBOMCTBA U rpynnsl. [IpoBoauTh KaueCTBEHHBIC PEaKIIUU Ha
MIPUMEHEHHE OJHOOCHOBHBIX anpaeruibl. CoCTaBiIsATh YPaBHEHUS PEaKIIHi,
MpeAeIbHBIX KAPOOHOBBIX KHCIIOT. XapaKTEPHU3YIOUIUX CBOMCTBA anbaeruoB. COCTaBISITh
Hpakmuueckas (bopMyITBl U30MEPOB U TOMOJIOTOB KapOOHOBBIX KUCIOT
padoma 2 «Ilonyuenue Y Ha3bIBaTh MX MO0 MEXIYHAPOIHON HOMEHKJIATYPE.
U CBOMCTBA KAPOOHOBBIX KMCIIOT. OOBACHATH 3aBUCUMOCTb CBOMCTB KapOOHOBBIX KHCIIOT
oT HaMuus yHKroHanpHO# rpymisl (-COOH).
CocTaByATh YpaBHEHUS PEAKIIUMA, XapaKTEPHU3YIOITUX
CBOMCTBa KapOOHOBBIX KHCIIOT. [loydaTs YKCYCHYIO
KHCIIOTY U JIOKa3bIBaTh, YTO 3TO BEIIECTBO OTHOCHUTCS
K KJIaccy KuciaoT. OTnyaTh MypaBbHHYIO KUCIOTY OT
YKCYCHOM C TTOMOIIIbIO XUMUYECKHX PEaKIIHA.
CrnosxHble d(UpBHIL. CocTaBisTh ypaBHEHUS PEAKIINil dTeprPUKAIIH. 1,2,78

Kupsl. Moromue cpeacraa.

OOBACHATH OMOJOIMUYECKYIO POJIb KHpoB. CoOII01aTh
npaBuia 6e30MacHOro 0OpallleHus CO CPeICTBAMU
OBITOBOI XUMHH




VYrnesonsl. I'roko3a. 1 OOBACHATH OMOJIOTMYECKYIO POJIb TIIFOKO3BI. 1,24,5, 78
Onurocaxapusl. Caxapo3sa. [IpakTryeckn NOKa3bIBaTh HATHMYUE (PYHKIIMOHAIBHBIX
[Tomucaxapuael. Kpaxmani. 1 TPYHIT B MOJIEKYJIE TJIFOKO3BL.
[enmono3sa. OOBACHATD, KaK CBOWCTBA Caxapo3bl CBA3AHBI C
Hpaxmuuecxaﬂ paﬁoma 3 1 HaJIM4YHUEM (l)yHKHI/IOHaJII)HHX rpynm B eé MOJICKYJIC, U
«Perienne sKceprUMEHTaATBHBIX Ha3bIBaTh 00JIACTH MPUMEHEHHS caxapo3bl. COCTaBISITh
3a/1a4y Ha TOJIyUCHHE U YpaBHEHUsSI PEaKlUid, XapaKTepU3YIOIINX CBOWCTBA
pacro3HaBaHUE OPraHUYECKUX caxapo3bl. COCTaBIIATh YPAaBHEHUS PEAKIIUNA THIPOIIH3A
BEIIECTBY. KpaxmaJia U MOJUKOHIEHCAIIMH MOHOCAXapH/I0B.
[TpoBOMTH KAUECTBEHHYIO PEAKITUIO HA KpaxMall
A3zomcodepiic AMUHEBI 1 CocTaBysITh ypaBHEHHS pEaKIIUi, 1,25,7,8
awiue AMMWHOKHUCJIOTHI. benku. 1 XapaKTepU3YIOIINX CBOMCTBA AMUHOB.
opcanuyeckue A3oTcoaepkanue 1 OOBACHATH 3aBUCUMOCTh CBOMCTB aMHHOKHUCIIOT OT
coedunenus TeTEPOLUKIMYECKUE COCTMHEHHUS. CTpoeHHs X QYHKIMOHAIBHBIX Tpynn. Ha3piBath
HYKJ'ICI/IHOBble KHUCJIOTBI. AMHUHOKHUCJIIOTHI II0 MC)KI[yHthO,HHOfI HOMCHKJIATYpC U
COCTaBIIAITh YPaBHEHMsI pEaKIUi, XapaKTePU3YIOIINX
XUMHUS U 3I0POBBE YEIOBEKA 1 WX CBOMCTBA.
Konrpospras padora 2 o temam | 1 OOBACHATH OHOJOTUYECKYIO POJIb OENKOB H HX
«Kucnopocoaepxkaniie NpeBpalleHuii B opranuszme. [IpoBoaguTh IBETHBIE
OpPraHu4e€CKuec COCIAUHCHHA», peakuuu Ha OeKHU.
«A30TCOJIepXKAIIHME OPTaHUICCKHE OOBACHATD OMOJIOTUYECKYIO POJIb HYKIIEHHOBBIX
COCIUHCHUS. KUCJIOT.
[Tosib30BaThCA MHCTPYKIUEH K JIEKApPCTBEHHBIM
npenaparam
Xumusn CUHTETUYECKUE TOJUMEPHI. 1 3anuceIBaTh YPaBHEHUS PEAKIUI OJIUMEPU3ALINH. 1,23,45,6,78
noOIUMEDOB KonneHcauoHHble MOJTUMEPBI. 3anuchIBaTh YpaBHEHHs peaklUi OJTUKOHICHCAIUH.
[TenomacTsl. PacnioznaBath oprannueckrie BEIIECTBA, HCIOIb3Ys
KayeCTBEHHbIE PEAKIINU
HarypanbHblii kKayuyk. 1
CuHTeTHYECKHE KayuyKU
CHHTEeTHYECKHE BOJIOKHA
Ilpakmuueckasn paboma 1

4«Pacrio3HaBaHue ImiacTMacc u




BOJIOKOH».

Oprannueckasi XuMHusi, 4€JIOBEK U
MIpUPOJIA.

HTOroBslii ypok 1o Kypcy XUMMUu
10 knacca.

11 kaacce
[ToBTOpenu | 1 [ToBTOpenue kypca xumuu 10xmacca [lepeunciiaTs BaKHENIINE XapaKTEPUCTUKH 1,25,7,8

€ Kypca XUMHUYECKOTO d1eMeHTa. OOBICHIThH Pa3Inunue MEXITy

XUMHUHA MOHATHUAMH «XUMHYECKUH DIIEMEHTY, «HYKIU,

10xitacca «30TOM». [IpUMEHATH 3aKOH COXpaHEHHS MaCChI

Teopemuue | 19 Xumuueckui aneMenT. Hykauasl. BEILIECTB IIPY COCTABJICHUHN YPABHEHUH XUMUYECKHUX
cKue M3oTonbl. 3aKOHBI COXpaHEHUS peakuunii. OnpeaensTh MAaKCUMaJIbHO BO3MOKHOE YHCIIO

OCHOBbL MacChl ¥ PHEPTUU B XUMUH. 3JIEKTPOHOB Ha YHEPTETUYECKOM YPOBHE. 3alUCHIBATH

Xumuu [epuoanyecknii 3aKOH. rpauuecKkue SNeKTPOHHbIE GOpMyIbI S-, P- U d-
PacnipeseneHue 3JeKTPOHOB B 3JIEMEHTOB. XapaKTepU30BaTh MOPSAIOK 3aMOJTHEHUS
aTOMax JIEMEHTOB MaJIbIX U 3JIEKTPOHAMU SHEPreTUYECKUX YPOBHEU U TOAYPOBHEM
OOJIBIIINX TIEPUO/IOB. B aroMax. OOBSACHSTH, B UéM 3aKTI0YACTCs (PU3UICCKUIN
I[Tonoskeuue B Iepuo I[PI‘IGCKOf/i CMBICJI IOHATHUA «BAJICHTHOCTDB». O6’E>$ICH}ITB, (9%
CHCTEME BOJOPOA, JAHTAHOUIOB, OTIPENICTISIOTCS BAJICHTHBIC BO3MOYKHOCTH aTOMOB
AKTUHOMUJIOB U MCKYCCTBEHHO pa3HbIX 37eMeHTOB. COCTaBIIATh rpaduiIecKue
[OJYYEHHBIX 2JIEMEHTOB 3JIEKTPOHHBIE POPMYIIBI a30Ta, hocdopa, KUCIopoaa U
BanedTHOCTh U BAJICHTHBIE CCPBI, a4 TAKIKC XAPAKTCPU30BATH U3MCHCHUS PaInyCOB
BO3MO>KHOCTHU aTOMOB aTOMOB XUMHWYCCKHX 3JICMCHTOB I10 IICpHOJaM U A-

TpyIIaM MepruoINYeCKON TaOIUIIbI

OCHOBHBIE BHABI XUMHUYECKOU OOBACHATH MEXaHNU3M 00pa30BaHKS HOHHON U 1,25,7,8

CBsI3U. MloHHas U KOBaJICHTHAs CBS3b.
Merannuueckas CBS3b. BOI[OpOI[HaH
CBA3b.

IIpocTpaHCTBEHHOE CTPOCHHE
MOJIEKYII

CTpoeHHEe KpUCTAIIJIOB.

KOBAJICHTHOM CBSI3M M OCOOCHHOCTH (DU3MUYECKUX
CBOMCTB HMOHHBIX U KOBAJICHTHBIX COCIUHECHH.
CocTaBisTh ANEKTPOHHBIC GOPMYIBI MOJIEKYII
KOBaJICHTHBIX coeMHEeHUH. OOBSICHATh MEXaHU3M
00pa3oBaHus BOJIOPOJTHOMN M METAJUIMYECKOU CBSI3EH U
3aBHCUMOCTD CBOMCTB BEIIECTBA OT BUId XUMHUYECKOU




Kpucrannnueckue peméerku.

cBsA3H. OOBSICHITH IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI OPraHUYECKHX U HEOPraHUYECKUX
COEIMHEHUH C MOMOIIBIO IPEJICTABICHUN O
rubpumusanun opoutaneid. OObSICHATH 3aBUCUMOCTb
CBOWCTB BEILECTBA OT TUIA €70 KPUCTAIUINYECKON
pemérku. OOBSICHATH MPUYHHBI MHOT000pa3us
BEIIECTB

Knaccudukanus XuMuyeckux [Iepeuncnare mnpu3HAKH, IO KOTOPBIM 1,25,78
peakuui. KJIACCUPUIHUPYIOT XUMUYECKHE PEaKLIUU.
OOBACHATH CYIIHOCTh XUMUYECKON PEAKIINH.
CKOpOCTh XMMUYECKUX PEAKIIMIA. CocTaBIsATh YpaBHEHUSI XUMUYECKUX PEAKIUH,
Karamms. OTHOCSIIUXCS K onpeAenéHHOMY TUITy. OOBICHATH
BJIMSTHUE KOHILIEHTPAIUi peareHToB Ha CKOPOCTh
XVMHYECKOE PABHOBECHUE U YCIOBHS TOMOT€HHBIX U TeTepOreHHbIX peakuuil. OObACHATh
€ro CMEILECHUs BJIMSIHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh
XMMHMYECKON PEAKLMH, & TAKXKE 3HAYCHNE IPUMEHEHUS
KaTaJIn3aTOPOB U MHTMOUTOPOB Ha MPAKTHKE.
OOBACHATH BIUSHUE U3MEHEHUS KOHLIEHTPALUH
OJIHOTO M3 PEarupyrolluX BEIIECTB, TEMIIEPATyPhl U
JIaBJICHHsI Ha CMEILICHHE XUMHYECKOTO PABHOBECHUS
JlucniepcHbIE CHCTEMBI. XapakTepru30BaTh CBOMCTBA Pa3IUYHBIX BUOB 1,25,6,7,8

CriocoObl  BbIpaXKeHHs
KOHIIEHTPAIIMU PACTBOPOB.

Ilpakmuueckas paboma
1«IIpuroroBiaeHue pacTBOPOB C
3aJTAHHOW MOJISIPHOM
KOHIICHTPAILIUECII.

DNEKTPOIUTHYECKAs JUCCOLIMALIHS.
Bopopoausiit mokazareins. Peakuuun
HOHHOTO OOMeEHA.

FI/II[pOJ'H/IS OpTraHU4YCCKUX U
HCOPraHN4YCCKUX COE€OUHECHUI

JUCTIEPCHBIX CUCTEM, YKa3bIBaTh MPUYHHbBI KOAryIsSLUN
KOJUIOMIOB ¥ 3HAU€HHUE ATOTOo siBJieHus. PemaTs 3anaun
Ha TPUTOTOBJICHHE PACTBOPA OMPEAEIEHHON MOJISIPHOIA
KOHIIEHTpaluu. [ 0OTOBUTH pacTBOP 3aJaHHOU
MOJISIpHOM KOHIeHTpauuu. OOBACHATh, MOYEMY
pPacTBOPHI BELIECTB C MOHHOW U KOBAJIEHTHOM
MOJIAPHOU CBS3BIO MIPOBOJAT AIIEKTPUUECKHUM TOK.
Onpenenars pH cpeapl ¢ MOMOIIBIO YHUBEPCATBHOTO
uHanKaTopa. OOBICHATH C MO3UIUN TEOPHUH
3IEKTPOJIUTUUECKOU TUCCOLMAIMYU CYIITHOCTh
XUMUYECKUX PEAKIUM, MPOTEKAIOIIUX B BOJHOU cpee.
CocTaByiITh TOJHBIE U COKpPAIEHHBIE HOHHBIE




YPaBHEHUS PEAKIUI, XapaKTEPU3YIOIIMX OCHOBHbIE
CBOMCTBA BaXKHEHIINX KJIACCOB HEOPraHUYECKHUX
coeauHeHU. OnpeensaTh PEakuio CpeIbl pacTBOpa
cosi B Bojie. COCTaBIIATh YPABHEHUS PEAKIIUN
TUJIPOJIN3a OPrAaHNYECKUX U HEOPTraHUYECKUX BEIECTB

XUMHYECKHE UCTOYHUKH TOKa. Psi 1 OOBACHATH MPUHITUT PAOOTHI TATLBAHNYECKOTO 1,235 78
CTaHJAPTHBIX JIEKTPOIHBIX anemeHTa. OOBSICHATH, KaK YCTPOCH CTaHIapTHBIM
IOTEHIINAJIOB. BOJIOPOJIHBIN 371eKTpo 1. [lonb30BaThCS psiioM
Koppo3ust MetaisioB u €€ 1 CTaHJAPTHBIX JEKTPOAHBIX MOTEHIMAIOB. OTINYAThH
MIPEAYIPEKICHHE. XUMHUYECKYIO KOPPO3HUIO OT AJIEKTPOXUMHUIECKOH.
DIIEKTPOIN3 1 OOBACHATH MPUHIMIIBI 3aIUTH METAJUTMYECKUX
KonrTpounuas paéora 1 o teme 1 U3JIENIUI OT KOPPO3HH.
«Teopernueckue OCHOBLI XUMUH OOBACHATD, KaKWe MPOIIECCH TPOUCXOIIT Ha KATOIE U
aHOJIC TP AIEKTPOJIU3E PACIIIIAaBOB U PACTBOPOB COJICH.
CocCTaBiATh CyMMapHbI€ YPaBHEHUS pEaKIHil
AJICKTPOJIN3a
Heopeanuuy | 11 OO6mrast XxapaKTepUCTHKA U CIIOCOOBI 1 XapakTepu3oBaTh O0IHE CBOMCTBA METAIOB U 1,25,6,7,8
eckasn MOJIYYCHHSI METAJLJIOB. Pa3bICHATH UX Ha OCHOBE MPEACTABICHUN O CTPOCHUH
xXumus 0030p METALTUYECKUX DJIEMEHTOB 1 aTOMOB METAJIOB, METAJUTMYECKOU CBSI3U U
A-u b-rpynmn. METANINYECKON KPUCTAIIIMYECKON PEHIETKE.
Mens. [{unk. Turan. Xpom. XKeneso, | 1 WnmrocTpupoBath puMepamMu CriocoObI MOTyYSHUS
HUKEJIb, IJIATHHA. METAJIOB. XapaKTEPU30BaTh XUMHUYECKHUE CBOMCTBA
CruiaBbl METAJLJIOB. 1 MetamuioB |A—IIA rpynmn u aqroMUHHS, COCTABIISATh
OKCHIBI ¥ THAPOKCH/IBI METAIIJIOB. 1 COOTBETCTBYIOIIME ypaBHEHUS peakiuil. OObSICHITD
Ipakmuueckan paéoma 2«Pemenve | 1 0COOCHHOCTH CTPOCHHUS aTOMOB XHMHUYECKUX

SKCIEPUMEHTAIBHBIX 33]]a4 110 TEME
«MeTtanibD».

aneMeHTOB b-rpynn nepuoauyeckoi cucremsl /1. 1.
MenpaeneeBa. CocTaBiATh ypaBHEHUS PEAKLIUM,
XapaKTEPU3YIOLIMX CBOMCTBA MEH, LIMHKA, TUTAHA,
Xpowma, xkenes3a. [IpenckassiBaTh CBOMCTBA CILIAaBa, 3HAS
ero coctaB. OOBACHATD, KaK U3MEHSIIOTCS CBOMCTBA
OKCHJIOB Y THJIPOKCUJIOB METAJIOB 1O NepuoaaMm U A-
TpyIIaM nepuoandeckoit Tabnuiel. OObSICHATD, KakK
M3MEHSIOTCS] CBOMCTBA OKCHUJIOB U THJIPOKCUIOB




XUMHYECKOTO 3JIEMEHTA C ITOBLIINICHUEM CTEIICHHI
OKHCJICHUSA €r0 aToMa. 3aluChiBaTh B MOJICKYJISIPHOM U
MOHHOM BUJIE YPABHEHUSI XUMUYECKUX PEAKIUH,
XapaKTePHU3YIOIINX KUCIOTHO-OCHOBHBIE CBOMCTBA
OKCHJOB Y THAPOKCUIOB METAJIOB, a TaKKe
SKCIEPUMEHTAIBHO JOKA3bIBaTh HATMYNE 3THX
cBoiicTB. Pacmo3HaBaTh KaTHOHBI COJIEH C ITOMOIIBIO
Ka4E€CTBEHHBIX PEAKIIMI

00630p HemeTaioB. CBOMCTBA U XapakTepu3oBaTh 00IIME CBONCTBA HEMETAJIIIOB U 1,25,6,7,8
MIPUMEHEHHNE BAXKHEUIITUX Pa3bICHATH UX HA OCHOBE MPEACTABICHUN O CTPOCHUH
HEMETAJUIOB. atoma. Ha3piBaTh 06s1acTi IpUMEHEHUs BaKHEHIITNX
OO6mrast XxapaKTepUCTHKA OKCHJIOB HEMEeTaJUIOB. XapaKTepru30BaTh CBOMCTBA BHICIINX
HEMETAJIOB U OKCHJIOB HEMETAJIOB U KUCJIOPOJICOACPIKAIINX KUCIIOT,
KHCJIOPOJICOACPIKAITUX KUCIIOT. COCTaBJISITh YPABHEHMSI COOTBETCTBYIONIUX PEAKIIUN U
OKucCIUTENBHBIE CBOMCTBA CEPHOU U OOBSICHATH UX B CBETE NPEJCTABICHUN 00
a30THOM KUCIIOT. Bogopoanbie OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUSIX U
COCAUHEHMS HEMETAIIOB. 3JIEKTPOJIUTHYECKON qucconuanuu. CocTaBiIsiTh
I'enernueckas cBs3b YpaBHEHUS PEaKUU, XapaKTEPHU3YIOIINX
HEOPraHUYECKUX U OPraHUYECKUX OKHCJIUTEIbHBIE CBOMCTBA CEPHOM M a30THOM KUCIIOT.
BEIIECTB. XapakTepu30BaTh U3MEHEHNE CBOMCTB JIETy4HX
Hpa;{muqec;{aﬂ paﬁoma BOIOPOIHBIX COG,Z[I/IHGHI/IP'I HEMCTAJJIOB I10 IE€pruoay u
3«Perrenue SKCIEPUMEHTAIBHBIX A- rpynnam nepuoiuueckoi cucremsl. JJoka3piBaTh
3aa4 110 TEME «HemeTamwibny. B3aMMOCBA3b HCOPIraHNMYCCKUX U OPTraHUYCCKUX
KonTtpoJabnas pagora 2 1o TeMe coearHeHui. COCTaBIATh YPaBHEHUS] XUMHUUECKHUX
«HeopraHquCKaﬂ XUMUI. pe€akuuun, OTpaXarolnX B3aMMOCBA3b HCOPIraHNYCCKUX
Y OPTraHUYECKUX BEIIECTB, 0OBICHITH MX Ha OCHOBE
TEOPHUH DIEKTPOJUTUUECKON AUCCOIUALINU U
MPEICTABICHHI 00 OKUCIIMTEIIBHO-
BOCCTAHOBUTEIBHBIX Ipoleccax. [Ipaktnuecku
pacno3HaBaTh BEIIECTBA C IOMOUIbIO KaU€CTBEHHBIX
peakumii Ha aHMOHBI
Xumus u XUMHS B TPOMBIIIEHHOCTH. OOBACHATH HayYHBIE IPUHIIUITHI TPOU3BOACTBA 1,2345,6,7,8
HCU3HD [IpuHIUIIBI XUMUYECKOTO Ha MIpUMEpPE MPOU3BOJICTBA CEPHOI KUCIIOTHI.




MPOU3BOACTBA. XUMHUKO-
TEXHOJIOTMYECKUE TPUHLIHUIIBI
MIPOMBIIIJIEHHOTO MOJIy4YEHUs
MeTauioB. [Ipon3BoacTBO YyryHa u

HCpGLII/IC.HFITI) IMPUHIUIIBI XUMHWYECKOTO

IIPOU3BOJICTBA, UCIIOJIB3YEMBIE IIPH MOJYYEHUHN YyT'yHA.

CocTaBisTh ypaBHEHUS XUMHUECKUX PEAKLIUM,
IIPOTEKAOIINX IIPH ITOIYYEHUHU YYI'YHA U CTaJIN.

CTaJIH. CoOmoiaTh mpaBuiia 6€30MacHON padOThI CO
Xumus B ObITy. XuUMHUECKas 1 CpeaCcTBaMU ObITOBON XUMUHU.
MIPOMBIIIJIEHHOCTh M OKpYXKaromias OOBACHATH NPUYHUHBI XMMHUYECKOTO 3arpsi3HEHUS
cpena. BO3/lyXa, BOJOEMOB U MOYB
Wrorosslii ypok no kypcy xumuu 11 |1
KJ1acca.
«CormacoBaHO» «CormacoBaHO»

MPOTOKOJI 3aCEIaHUSI METOUIECKOTO OOBETMHEHNS
yuuTesnen ectecTBeHHO —HayyHoro nukia MBOY COILL Ne5
umenu A.M. MaiictpeHko
o1 27.08.2021 roga Nel

H.I'. Ymenko

3am. qupekropa o YBP
H.I'. Ymrenko
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