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[TOACHUTEJIbHAS 3AIINMCKA

Pabouyas mporpamma cocrtaBiieHa ajist pabotel 1o yueOnukam O. C. 'abpuensina «Xumusi. ba3oBsiii yposeub» mist 10, 11 kiraccos.
PaGouass mporpamma cpemHero (IOJIHOTO) oOOIIEro oOpa3oBaHHWs IO XHMHH COCTaBiIeHa Ha ocHOoBe DenepalibHOTO KOMITOHEHTA
roCyJapCTBEHHOTO 00pa30BaTEeIBLHOIO CTaHAapTa O0IIIeT0 00pa3oBaHMUS.

B pabGoueii nmporpamMmme MmpeaycMOTPEHO Pa3BUTHE BCEX OCHOBHBIX BUJIOB JICATEIBHOCTH OOydYaeMbIX, MPEACTABICHHBIX B IIpOrpamMmMax
JUTST Ha4aJIbHOT'O OOIIero M OCHOBHOrO oOmiero oOpazoBanus. OgHAKO coJiep)KaHUE JaHHOW paboueidl mporpaMMbl UMEEeT OCOOEHHOCTH,
00YyCIIOBJICHHBIC, BO-TICPBBIX, IPEIMETHBIM COJICP>KAaHUEM U, BO-BTOPBIX, IICUXOJIOTHYECKUMHU BO3PACTHBIMU OCOOCHHOCTSIMH O0yYaeMBbIX.

[lpy wW3ydYeHMM XHUMHUH, TJC BEAYIIyI0 pPOJIb HIpacT IO3HABATEJIbHAS JCATCIBHOCTh, OCHOBHBIC BHJIBI Y4YCOHOHN JEATEIBHOCTH
O0y4YaroIMXCsl Ha yPOBHE YYEOHBIX ACHCTBUI BKJIIOYAIOT YMEHHS XapaKTEPH30BaTh, OOBSICHITH, KIACCHU(HUIIMPOBATH, BJIAJICTh METOIAMHU
HAYYHOTO MO3HAHUsI, TTOJIHO M TOYHO BBIPAXKATh CBOHM MBICIIH, apTyMEHTHPOBATh CBOIO TOYKY 3pEHHUs, padoTaTh B IPYIIIC, IIPEICTABISATh U
co00IIaTh XUMHUYECKYIO HHPOPMAIIHIO B YCTHON U MUCBMEHHO# (popme u ap.

OaHoM W3 BaXKHEHIIMX 3a7a4 OOydYEeHUS B CPEIIHEH IIKOJIC SIBJISCTCS IMOJTOTOBKAa OOYYaKOIIMXCS K OCO3HAHHOMY M OTBETCTBEHHOMY
BBIOOPY KHU3HEHHOT'O M MPOGeCCHOHAIBHOTrO myTH. O0ydJaronmecs: JOJDKHBI HAYYUThCS CAMOCTOSTEIIBHO CTABUTh IEJIU U ONPEIICIISITh IMyTH
HUX JOCTHKCHUS, UCIIOJIb30BaTh IIPHOOPETEHHBIN B IITKOJIC OMBIT JICSTEILHOCTH B peajibHOW KU3HU, 32 paMKaMu y4eOHOro mpoliecca.

CornacHo 00pa3oBaTeIIbHOMY CTAHAAPTY 21A8HbIE UelU CPeOHe20 00ue20 00paA308aHUSL.

1) ¢opmupoBaHHE LEIOCTHOIO TMPEACTABICHUSI O MHpE, OCHOBAHHOIO Ha MNPHOOPETEHHBIX 3HAHMUSX, YMEHHSIX H crocobax
NEeSITeTbHOCTH;

2) mpuoOpeTeHHe ONbITa pa3HOOOPA3HON eI TEILHOCTH, ONBITA MO3HAHUS U CaMOIIO3HAHMUS;

3) HOAroTOBKA K OCYIIECTBJICHUIO OCO3HAHHOIO BEIOOpA MHAMBUIYAIBLHON 00pa30BaTEIbHON UM TPO(EeCcCCHOHATIbHON TPAeKTOPHH.
Bonp11oii BKIJIa1 B TOCTHKEHUE ITUX 1eJIel CpeHEero o0111ero o0pa3oBaHus BHOCUT U3yUeHue XUMUU, KOMOPOe NPU3EAHO 00ecneuums.

¢ (GopMHUpPOBaHUE CUCTEMbI XUMUYECKUX 3HAHUM KaK KOMIIOHEHTAa €CTECTBEHHOHAYYHON KapTUHBI MUPA;

® PasBUTUC JIUYHOCTHU o6yqafonmxcs1, X MWHTCIUICKTYaJIbHOC HW HPABCTBCHHOC COBCPIICHCTBOBAHMUC, (1)OpMI/IpOBaHI/IC Y HHX
TYMAHUCTHUYCCKUX OTHOIICHUMN U YKOJIOTUYECKH HCHCCOO6p8.3HOFO IIOBCIACHUS, B 6BITy nu pr,I[OBOfI JACATCIBbHOCTH,

e BBIPA0OTKY y OOyYaroUIMXCsl IOHMMAaHUS OOIIECTBEHHOM NOTPEOHOCTHM B Pa3BUTUM XHUMHUHM, a Takxke (POpMHUpPOBAHHE y HHUX
OTHOIIEHMS K XMMHH KaK BO3MOKHON 001acT Oyaylie pakTUYeCKoOt 1eITEeIbHOCTH;

e (dopmupoBaHue yMeHHUI 6€30MacHOTO 0OpaIeHus ¢ BEIIECTBAMH, UCTIOJIb3yEeMbIMH B TOBCETHEBHOM KU3HMU.

ey u3y4yeHusi XMMHUM B cpeHel (ITOJITHOM) HIKOoJIe:

hd (bOpMPIpOBaHI/IC y o6yqafonmxc;{ YMCHHUA BUACTH U IIOHUMATH LHCHHOCTH O6pa3OBaHI/I$I, 3HAYUMOCTh XHMMHUUYCCKOI'O 3HAHUA OJIA
KaXXa01ro 4€JIOB€Ka, HE3aBUCHUMO OT €Iro HpO(i)CCCHOHB.J’IBHOfI JACATCIBbHOCTH,
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* (opmupoBaHuE y OOydYarOIMXCs YMEHUN pa3nuyaTh (akTbl U OLICGHKHM, CPaBHHUBATh OLIEHOYHBIE BBIBOAbI, BUAETh HX CBSI3b C
KPUTEPHUSIMH OIIEHOK U CBA3b KPUTEPHUEB C ONPEICICHHON CUCTEMON IIEHHOCTEH, POPMYIMPOBATH U 0OOCHOBBIBATH COOCTBEHHYIO MO3ULIHNIO;

* (¢dopmupoBaHUE Yy 00YyUaIOIIMUXCS LIEIIOCTHOTO MPEACTABICHHUS O MUPE U POJIM XUMHUH B CO3JaHUU COBPEMEHHOMW €CTECTBEHHOHAYYHOU
KapTHUHBI MHPa; YMEHHUSI OOBSCHATH OOBEKTHI U IPOILECCHI OKPY’KAIOIIECH J1eHCTBUTEIHFHOCTH — MPUPOIHOM, COIUAIBHOMN, KYJIBTYPHOM,
TEXHUYECKOM Cpeabl, — UCIIOIB3YsI IJIs 3TOTO0 XMMUYECKHUE 3HAHU;

* mpuoOpeTeHHEe OOYYAIOIIMMUCS OMNbITa PAa3HOOOpPA3HOU IESATEIBHOCTH, OIBbITA MO3HAHUS M CAMOIIO3HAHUS, KITFOYSBBIX HABBIKOB,
UMEIOIUX YHUBEpPCAJIbHOE 3HAYECHHE JUISI PA3JIUYHBIX BHUJIOB JICITEIbHOCTH (HABBIKOB PEILIEHUS IPOOJIEM, MPUHSTHS PEIICHUN, MOUCKA,
a”aiu3a U 00paboTku MHPOpPMALIMU, KOMMYHUKATHBHBIX HaBBIKOB, HABBIKOB MU3MEPEHUI, HABBIKOB COTPYAHUYECTBA, HABBIKOB 0€30MMacHOr0
0oOpaIeHus ¢ BeIeCTBAaMHU B IOBCEIHEBHOM )KU3HU).

IleHHOCTHBIE OPUEHTHUPHI COACPKAHUS Kypca XMMHUHU B CpeJHEH (MOJIHOM) IIKOJIE HE 3aBHUCSAT OT YPOBHS M3YUYCHHUS U OMPEHACIISIOTCS
cnenu(pUKOW XUMHUH KaK HayKu. [IOHSATHE «IIEHHOCTBH» BKIIOYACT €IMHCTBO OOBEKTHBHOIO (CaM OOBEKT) M CYOBEKTHBHOTO (OTHOIICHUEC
cyOBeKTa K 00BEKTY), TIOITOMY B KaU€CTBE IIEHHOCTHBIX OPUEHTUPOB XUMHYECKOI0 00pa30BaHUs BHICTYHAIOT OOBEKTHI, H3y4YaeMble B Kypce
XAMHHU, K KOTOPBIM Y ydamuxcsi GOpMHUPYETCsl ICHHOCTHOE OTHOIIICHHE. [Ipu 3TOM BeIyNIyIO pOJb UTPAFOT ITIO3HABATEIILHBIC IICHHOCTH, TaK
KaK JaHHBIA y4eOHBIM mpeaMeT BXOJUT B IPYINy NPEeIMETOB MO3HABATEIbHOTO LHMKJA, TJIaBHAs LEJIb KOTOPBIX 3aKIIIOYAETCs] B M3YUYEHUU
MPUPOJIBI.

OCHOBY MO3HABaTEJIbHBIX IIEHHOCTEUW COCTABJISIIOT HAy4HbIC 3HAHWsSI, HAy4YHbIE METOJbl MO3HAHWS, a IIEHHOCTHBIE OPHEHTAIIUH,
hopmupyemMbie y yuauxcs B MpOoLecce U3yUCHUSI XUMUH, TPOSBIISTFOTCS:

* B IIPU3HAHUU IIEHHOCTH HAYYHOTO 3HAHUS, €r0 MPAKTHUECKON 3HAYUMOCTH, JOCTOBEPHOCTH;

* B IIEHHOCTHU XMMHUYECKHUX METOJIOB UCCIICIOBAHUS )KUBOW M HEXKUBOW MPUPO/IBI;

* B IIOHUMaHUU CJIO)KHOCTHU U TPOTUBOPEYUBOCTH CAMOTO TIpoliecca MO3HaHUs KaK U3BEYHOTro cTpemiieHus k Mctune.

B kadecTBe OOBEKTOB IIEHHOCTEH TpyZa M ObITa BBICTYNAIOT TBOpPUYECKAsl CO3MJaTelbHasl JAESTEIbHOCTb, 30POBBIM 00pa3 >KW3HU, a
LIEHHOCTHBIE OPUEHTAIIUM COJIEPKaHUsI Kypca XUMHUHM MOTYT pacCMaTpUBaThCs Kak (OPMUPOBaHUE:

®  YBaXHUTCIIbHOT'O OTHOIICHUA K COSHH&TCHBHOﬁ, TBOp‘{eCKOI;’I ACATCIIBHOCTH,
IIOHUMaHMUA HCO6XO,Z[I/IMOCTI/I 3J0pOBOTO O6pa3a>KI/I3HI/I;

* TOTPEOHOCTH B 0€3yCIIOBHOM BBITIOJTHEHUHM MPABUJII O€30TTaCHOTO MCIIOJIb30BaHUS BEIIECTB B TMIOBCEIHEBHOM )KU3HU;
* CO3HATEJIBbHOrO BbIOOpa OyayIiei mpodeccnoHaTbHOU AesITeIbHOCTH.

Kypc xumum oOiamaeT BO3MOXKHOCTSIMHU JUTSI (DOPMUPOBAHUSI KOMMYHHKATUBHBIX IIEHHOCTEH, OCHOBY KOTOPBIX COCTaBJISIIOT ITPOIIECC
oOl1IeHusI, TPaMOTHAas PeYb.

LleHHOCTHBIE OpUEHTALIMN KypCca HallpaBJIEHbl HA BOCIIUTAHUE Y O0yYarOIUXCSI:
* [OPaBWIBLHOI'O UCIIOJIB30BAHUS XUMUYECKOU TEPMUHOJIOTUU U CUMBOJIUKH;

hd HOTpe6HOCTI/I BCCTHU AHAJIOI, BEICIIYIIIMBATh MHCHHUC OIIIIOHCHTA, Y4aCTBOBAaTh B IMCKYCCHUH,
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* CIIOCOOHOCTH OTKPBITO BbIpaXaThb U apryMCHTHUPOBAHO OTCTANBATh CBOIO TOYKY 3PCHMUS.

O01mas xapakTepucTuKa y4eOHOro Kypca

KecTkuii TMMUT BpeMEHH, OTBEIACHHBIM Ha W3yUY€HHE XMMHHU Ha 0a30BOM ypOBHE, U COOTBETCTBHE OOpPa30BATEIBbHOMY CTAaHIAPTY
OIIpEeAeIIUIIM TIIATEIbHBIA OTOOP COollep KaHus Kypca XUMUM, KOTOPBIA HO3BOJIUT:

® COXPaHHUTh JIOCTATOYHO IICJIOCTHBIH M CHUCTEMHBIH KypC XHUMHUH, KOTOPBIM (DOpPMUpPOBAIICS Ha NPOTSHKCHHU JCCITKOB JIET, KaK B
COBETCKOM, TaK U B POCCUNCKOM IIIKOJIE;

e OCBOOOJUTH KypC OT U3JIMIIIHE TEOPETU3UPOBAHHOIO M CJIIOKHOT'O MaTepHalIa, Uit OTPa00TKU KOTOPOTO TpeOyeTcsi HeMaJlo BpEeMEHH;

¢ MaKCHUMAaJIbHO COKPATUTh Ty OMHUCATEIBbHYIO YaCTh B COACPKaHUM YUEOHOMN NUCIUIUIMHBI, KOTOPAsi HOCUT Cyry0O YacTHBIN XapakTep U
yMeCTHa, CKOpee, TSl TPO(PUITBHBIX IIKOJ U KJIACCOB;

® BKJIIFOYUTH B KYpPC MaTrcpuall, CBSI3aHHBIM C MOBCEAHEBHOM JKU3HBIO 4CJIOBCKaA, C 6y,HyIJ.I€I>i HpO(beCCHOHaHLHOﬁ ACATCIIBbHOCTBIO
BBIITYCKHHKA, KOTOpasa HC UMCCT SIPKO BBIpa)KeHHOﬁ CBSI3U C XIMHEH.

MeTtononoruyeckoil OCHOBOM TOCTPOEHUsI Y4eOHOro COJAepXKaHMS XUMUHU Ui CpEeAHEN HMIKOJIbl 0a30BOr0 YPOBHS SIBUWIACH UOEA UHMEZPUPOBAHHO20
Kypca, HO He eCIeCmE03HAHUA, 4 XUMUU .

CTpyKTypa npeajiaraeéMoro Kypca pemaer JAse po0JyieMbl HHTErpaluy B 00yuyeHu XuMuu. IlepBasi —31o énympunpeomemmnas unmezpayusi
Y4eOHOH AUCHUIUIMHBI «XuMus». Mnaes Takol HUHTErpaluu AUKTYET CIEAYIOIIYI0 OYEpEIHOCTh H3YUE€HMs pa3/iejlOB XMMHUM: BHadalie
HU3y4yaeTcsi OpraHuyeckas XMMUs, a 3aTeM — XuMus oOmas. Takoe CTpyKTypUpoBaHHE OOYCIOBJIEHO TE€M, YTO 00O0OIIEHHE COAEpKaHUs
MpeIMEeTa MO3BOJISIET Ha 3aBEPLIAIOIIEM dTane cPOpMUPOBATh y BBIITYCKHUKOB CPEIHEN IIKOJIbI MPEJICTABIEHUE O XMMHUM KaK O EeJIOCTHOU
HayKe, M0Ka3aTb €IUHCTBO €€ IOHSITHUI, 3aKOHOB U TE€OPHUI, YHUBEPCAIBHOCTh U NPUMEHUMOCTb UX KaK JJI1 HEOPraHUYECKOM, TaK U IS
OpTraHUYECKOU XUMHUH.

Bropas — 310 meosrcnpeomemnan unmezpayus, no3Bojsionias Ha 6a3ze XUMUHU 00beIUHUTH 3HaHUS NO (pu3uke, OMonoruu, reorpaduu,
5KOJIOTUU B €AUHOE TTIOHUMaHUE MPUPOIbI, T. €. CPOPMHUPOBATH LETOCTHYIO €CTECTBEHHOHAYUYHYIO KapTUHY OKpPY’Karollero Mupa. ITO
MO3BOJIMT CTapPIIEKJIACCHUKAM OCO3HATh TO, YTO 0€3 3HAHUM MO XMMHUU BOCHPHUITHE OKPYKAIOIIEro MUpa OyZeT HEMOJIHBIM U YIIEpOHBIM, a
JIIO/IM, HE MNOJyYMBIIME TAaKUX 3HAHUNW, MOT'YT CTaTh HEOCO3HAHHO OIMACHBIMH [JJIsl 3TOTO MHpa, TaK KaK XMMHUYECKH HETPaMOTHOE
oOpallieHHe ¢ BelecTBaMU, MaTepUaJIaMU U IPOLIECCAMU I'PO3UT HEMaJIbIMU O€/1aMH.

KpomMme 3Tux nByx BeAylIUX UHTETPUPYIOIINX UIEH, KypC PeaIu3yeT U €lle OAHY — UHMeSpayuio XumMudeckux 3Hanul ¢ 2yMaHumapHolmu
oucyunIuHamMuy: UCTOPUEH, JIUTepaTypoil, MUPOBON XYJ0’KECTBEHHOI KyJIbTYpoOil. DTO, B CBOIO OYepe.lb, MO3BOJSET CPeACTBAaMU yueOHOro
npeaMeTa IoKa3aTh poOJb XMMHUM M B COIUAJIbHOM cdepe ueloBeYeCKOW IesTeIbHOCTHU, T. €. IMOJHOCThIO COOTBETCTBOBATH HAESIM
00pa3oBaTeILHOTO CTaHAApTAa.

OcolOeHHocTH cofep:kaHusi 00y4YeHHUS] XMMHUHU B cpeiHel (MOMHOM) mIKojie 0OyCIOBIEeHbl cHeU(PUKON XMMUM KaK HayKU M MOCTaBJICHHBIMHU
neiassMu. OCHOBHBIMHU TIIpOOJIEMaMy XHUMHHU SIBJISIIOTCS U3YYE€HHUE COCTaBa M CTPOEHHUS BEIIECTB, 3aBUCMMOCTH HUX CBOWCTB OT CTPOEHUS,
MOJIy4E€HHE BEIIECTB C 3aJJaHHBIMU CBOWCTBAaMH, UCCIIEJOBAHUE 3aKOHOMEPHOCTEN XUMHUUYECKHUX PEAKIUM U ITyT€H yIPaBJICHUS UMHU B LEJIAX
MOJIy4YeHHUsI BEIIEeCTB, MaTepHaJIoB, 3Hepruu. I[loaTtoMmy B paboueil mporpamMMe Mo XMMHU HAIUIM OTPa)KEHHE OCHOBHBIE COJIEp>KaTeIbHbIE
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JIUHHUHU:

e «BemiecTBo» — 3HAHUS O COCTaBE M CTPOSCHUM BEIECTB, MX BAKHEUIINX (PU3HMYESCKUX U XUMHYCCKUX CBOHCTBaxX, OMOJIOTHYECKOM
NEWCTBUU.

e «XHUMHYECKasl pPeaKlus» — 3HAHUS 00 YCIOBHUSIX, B KOTOPBIX TPOSIBIISIIOTCS XUMHUYECKHUE CBOMCTBA BEIISCTB, CIIOCO0AaX yIIPaBICHUS
XUMHUYECKUMH MPOIIECCAMH.

o «lIpuMeHeHne BeeCTB» — 3HAHUS U OTBIT MIPAKTUYCSCKOMN JICATEIbHOCTH C BEIIECTBAMH, KOTOPBhIE HANMOO0JIEe YacTO YIOTPEOIISIFOTCS B
MOBCEIHEBHOM KU3HU, HIUPOKO UCHOJIL3YIOTCSI B MPOMBIIIJIEHHOCTH, CEJILCKOM XO3sIMCTBE, HA TPAHCTIOPTE.

e «SI3BIK XUMHUM» — CHUCTEMa BaXXHEHIIINX MOHATHA XHUMHUH U TEPMHUHOB, B KOTOPBIX OHHM OIMMCBHIBAIOTCS, HOMEHKJIATypa HEOPTraHUYCCKUX
BEIIECTB, T. €. UX Ha3BaHUs (B TOM YHCJIC U TPUBHAJIBHBIC), XUMHYCCKHUE (DOPMYJIBI U YPaBHEHHS, a TAaK)Ke MpaBuja IepeBojia nHGOpMaIlUU C
€CTECTBEHHOTO SI3bIKa Ha SI3bIK XUMHUH U 0OpaTHO.

Mecto npeamera B y‘leﬁHOM IJIaHe

®denepalnibHbIl TOCYIAapCTBEHHBIN 00pa3oBaTe/IbHBINM CTAaHAAPT HPEAyCMaTpUBaeT HM3YyUYEHHE Kypca XMMHUM B cpeaHeil (IIOJIHOMN)
LLIKOJIE KaK COCTaBHOM yacTu npeaMeTHOM obnacTu « ECTecTBEHHOHAaYUYHBIE MTPEIMEThD).

B basucHom yueOHOM I1utaHe cpemHel (TIOJIHOM) MIKOJIBI XUMHsS BKJIIOUeHa B pasnen «Coxepkanue, (GOpMHUpPYyeMOE yYaCTHHUKAMU
oOpaszoBaTesIbHOro npoueccay. O0yyaromuecs: MOryT BbIOpATh AJ1s1 U3yUYEHUS WM UHTEIPUPOBAHHBIN KypC €CTECTBO3HAHMUS, WIINM XUMHUIO, KaK
Ha 6a30BOM, TaK U Ha YIIIyOJIEHHOM YPOBHE.

PaGouas mporpamMma mo XMMHMHU UL CpeHero (MmosHoro) oOmiero o6pa3oBaHMsl Ha 0a30BOM YpPOBHE COCTaBJI€HA M3 pacueTa 4acos,
yKa3aHHbIX B ba3zucHoM yueOHOM M1aHe 0Opa30BaTeIbHBIX YUPEXKIEHUI 0011ero oopa3oBanus: o 1—2 yaca B HeJleNIO.

Pe3yJILTaTI)I 0CBOCHMS Kypca

JledarenbHOCTh yuuTenss B OOyYE€HMM XMMHUU B cpenHel (TOJIHOM) IIKOJEe JO0JDKHA OBbITh HamlpaBiieHa Ha JOCTH)KEHHE OOyYaroIIMMHCH
CIEAYIOLIUX JIUYHOCHHBIX PE3YIbMAMog.
— B LIEHHOCTHO-OPHUEHTAIIMOHHON cpepe — oco3HaHue pOCCUNCKON IpakJaHCKON MJIEHTUYHOCTH, NaTPUOTU3MA, YyBCTBA TOPAOCTH 32
POCCHUICKYIO XMMAYECKYIO HAYKY;

— B TpYyIoOBOH cdepe — 20mosHoCcmb K OCO3HAHHOMY BBIOOpY JajibHeilIeidl o0pa3oBaTeIbHON TPAaeKTOPUU WIM TPYJAOBOH
NeSITEeJIbHOCTH;
— B TIO3HABaTeJIbHON (KOTHUTHMBHOM, HWHTEIUICKTYaJIbHOW) cdepe — yMmeHue YNPaBISITh CBOSH IMO3HABATEIBHOW JIESITEIIHHOCTHIO,

20MOBHOCMb U CNOCOOHOCMb K 00PAa30BaHUIO, B TOM YHCJIE€ cCaM000Opa3oBaHUIO, HA MPOTSHKEHUH BCEH YKM3HU; CO3HATEIILHOE OTHOIIEHUE K
HEMPEPHIBHOMY 00Pa30BaHHIO KaK YCIOBHIO YCIEITHONW MTpodeCcCUOHAIFHON U O0IIECTBEHHON eI TeIILHOCTH;
— Bcdepe coepexeHus 310POBbsSl — npUHAmMUe U peatu3ayus NTEHHOCTEN 3J0pOBOTro U 6e30MacHOoro oopasa KU3HU, Henpusamue BPeTHbIX
MPUBBIYEK (KypeHUS, YIOTPEOJIECHUS aIKOTr0Jisl, HAPKOTHKOB) Ha OCHOBE 3HAHUM O CBOMCTBAaX HAPKOJIOTHYECKHUX U HAPKOTUUECKHUX BEIIECTB.
Memanpeomemnuvle pe3ynibmamsl 0c60eHUs 8bINYCKHUKAMU cpedHell (ROIHOIL) WKONbL KYPCa XUMUL:
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—  UCNONb306aHUEe YMEHUMN U HABBIKOB PAa3JIMYHBIX BUJOB II03HABATEILHON JIEATEIBHOCTH, IPUMEHEHUE OCHOBHBIX METOJIOB ITO3HAHUSA
(cucreMHO-MHGOPMALIMOHHBINA aHaIN3, HaAOJIOJEHUE, HU3MEPEHHE, IMPOBEACHUE >SKCIEPUMEHTA, MOJEIMPOBAHUE, MCCIIEA0BATEIbCKas
JIESITEJIbHOCTD) JJIsl U3YUYEHUS pa3IUYHbIX CTOPOH OKPY KaroIei 1eCTBUTEILHOCTH;

— @naodeHue OCHOBHBIMHU MHTEJUICKTYQIbHBIMU oONepanusMH: (POpPMyJIMPOBKA T'MIIOTE3bl, AaHAJIM3 M CHUHTE3, CpPAaBHEHUE U
cucTeMaTu3alusi, o000IeHne U KOHKPETU3allHs, BBISIBJICHUE IPUUYUHHO- CJICICTBEHHBIX CBSI3€H U MOMCK aHAJIOTOB;

— nos3’nanue 00bEKTOB OKPY’KAIOLIETO MUpPa OT OOLIETO0 Yepe3 0COOEHHOE K €IMHUYHOMY

— YMeHue TEHEPUPOBATH UJIEU U ONPEICISATH CPEACTBA, HEOOXOAUMBIE ISl UX PeaTU3alliy;

— YMeHue ONPeeATh LIeJIU U 3a/1a4M JesITeIbHOCTH, BEIOUPATh CPEICTBA peali3allMu LIeJIN U IPUMEHSTh UX Ha NIPaKTHKE;

— ucnoavzogaHnue Pa3IUYHBIX HCTOUYHUKOB Ui NOJYYEHHUs] XHMHUYECKOW MH(pOpMalu{, NOHUMaHHUE 3aBHCHUMOCTHU COJEPXKAHUS U
hopmbl peacraBieHust HHPOPMAIIMH OT LeJe KOMMYHHUKAIMK U aJpecarta;

— YMeHue TPOAYKTHUBHO OOIIATHCSA WU B3aUMOJEHCTBOBATH B IPOLECCE COBMECTHOH AEATEIbHOCTH, YUYMTBIBATh MHO3ULIMHU APYTHUX
YYaCTHUKOB JIEATEIBHOCTH, 3(P(PEeKTUBHO pa3peniaTs KOH(PIUKTHI,

— 2omoeHOCmMb W CHOCOOHOCTh K CaMOCTOSITEIbHOM HMH(OPMAIMOHHO-IIO3HABATEIILHOM  JEATEIbHOCTH, BKJIIOYasl YMEHHE
OPHUEHTHPOBATHCSI B PA3JIUYHBIX UCTOYHUKAX WH(OOpPMAIMH, KPUTHUECKH OICHMBATH M MHTEPIIPETUPOBATH HH(POPMALIHIO, MOIYyYaeMyI0 H3
pa3JINYHBIX UCTOUYHUKOB;

— YMeHue VCTIOIb30BaTh CPEJACTBA MH(POPMAITMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TexHOIOorui (nanee — MKT) B penteHnn KOTHUTHUBHBIX,
KOMMYHMKATUBHBIX W OpPraHU3allMOHHBIX 3aJlady C COOJIIOJ€HHEM TpeOOBaHUN HJProHOMHUKH, TEXHUKH OE30IIaCHOCTH, THUIHEHBI,
pecypcocOepekeHusI, MPaBOBBIX U S TUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€301MacHOCTH;

— enaodeHue SI3bIKOBBIMHM CPEJICTBAMH, B TOM YHCJIE U SI3bIKOM XMMHU — YMEHHE SICHO, JJOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY 3pEHU,
HCIT0JIb30BaTh aJI€KBATHBIC SI3bIKOBBIE CPEJICTBA, B TOM YHCJIE U CUMBOJIbHBIE (XUMHUYECKUE 3HAKU, GOPMYJIbI U yPaBHEHUS).

Ilpeomemnuimu pezynomamamu M3y4eHuss XMMuK Ha 0a30BOM ypOBHE Ha CTYNEHHU CPEAHETO (IIOJIHOT0) OOIIero 00pa3oBaHUs SIBIISIOTCS:

1) B mo3HaBaTeIbLHOU cdepe:

— 3HaHue (IIOHUMAaHHUE) U3YUYECHHBIX ITOHATHI, 3aKOHOB U TEOPU;

— JYMeHue OIHUCHIBATH IEMOHCTPAIMOHHBIE U CAMOCTOSATEIBHO IPOBEIACHHBIE DKCIIEPUMEHTBHI, UCHOJIb3ys JIsI DTOIO €CTECTBEHHBIN
(pycckuii, poJTHON) SA3BIK U A3bIK XUMUU;

— ymeHue Kinaccu(UIMPOBATh XUMHUYECKHUE 3JIEMEHTHI, MPOCThIE U CJIOKHBIE BEIIECTBa, B TOM YHCJIE U OPraHUYECKUE COEIUHEHMUS,
XUMHYECKHE PEAKIINH I10 Pa3HBIM OCHOBAHUSIM;

— YMeHue XapaKTepu30BaThb U3YUYECHHBIEC KIIACCHI HEOPIaHUYECKUX U OPraHUYECKUX COCNUHEHUN, XUMUUYECKUE PECAKIIUU;

— 20MOBHOCMb TPOBOJAUTH XUMHUUECKUH SKCIIEPUMEHT, HaOII0AaTh 3a €ro MpoTeKaHueM, (UMKCUPOBATh PE3yIbTAaThl CAMOCTOSATEIILHOTO U
JIEMOHCTPUPYEMOTO DKCIIEPUMEHTA U J1€JIaTh BEIBOJIBI;

— ymeHnue QGOPMYIUPOBATH XUMHUYECKHE 3aKOHOMEPHOCTH, MPOTHO3UPOBATh CBOMCTBAa HEU3YUYEHHBIX BEIIECTB MO AaHAJIOTHH CO
CBOMCTBAMM U3YYEHHBIX;

— NOUcCK WCTOYHUKOB XMMHUYECKON HMH(OpMalUU, MOJIydyeHHEe HeoOXoauMou HH(pOpMalUU, €€ aHaJIu3, U3TOTOBJIEHUE XUMHUUYECKOTO
UH(OPMAITMOHHOTO MPOAYKTa U €ro MPEe3eHTalHs;



— enadenue 00s3aTEIILHBIMHU CIIPAaBOYHBIMHU MatepuajiamMu: llepuoandeckoil cuctemMoit xumuueckux snemeHToB . 1. Menpaeneena,
TabIuLEeld pacTBOPUMOCTH, DJIEKTPOXUMHUUYECKUM PsJIOM HAMPSHKEHUN METaJIOB, PSIOM 3JIEKTPOOTPULIATEIIBHOCTH — JUUISI XapaKTEPUCTUKU
CTPOCHUSI, COCTaBa U CBOWCTB aTOMOB DJIEMEHTOB XUMHYECKUX 3JIeMeHTOB |-V mepuomnoB u 00pa30BaHHBIX UMHU TMPOCTHIX M CIOMXKHBIX
BEIECTB;

— ycmaHoeieHue 3aBUCUMOCTU CBOMCTB U MPUMEHEHUSI BAXKHEUIIINX OPraHUYECKHUX COCAUMHEHHUM OT MX XMMHYECKOTO CTPOCHHUS, B TOM
yuciie 1 00yCIJIOBJIEHHBIX XapaKTEPOM ATOTO CTPOCHUs (MpeIeIbHbIM WIN HENpPeIeIbHbIM) U HATUUYHEM (PYHKIHMOHAJIBbHBIX TPYIII;

— MoOdenuposarue MOJEKYJ BaXHEUIIINX HEOPraHUYECKUX U OPraHNYECKUX BEIIECTB;

— HNOHUMAaHUe XUMUYECKOU KAPTUHBI MUPA KAK HEOTHEMJIEMON YaCTH LIEJIOCTHON HAyYHOU KapTUHbBI MUPA;

2) B IIEHHOCTHO-OPHUEHTAIIMOHHOUW cepe — aHaM3 U OICHKA ITOCJISICTBUIN IS OKPYKAIOIIEH Cpe/ibl OBITOBOM M IMPOU3BOJICTBEHHOM
NeSITEJIbHOCTH YEeJIOBEKAa, CBSI3aHHOM C MPOU3BOJACTBOM U MEPepadOTKOM BaXKHEHIIINX XUMHUYECKUX ITPOTYKTOB;

3) B TpyaoBO#l cdepe — nposedenHue XWMHUUECKOTO SKCIEPUMEHTA; pa3eumue HABBIKOB yYEOHOM, MPOEKTHO-UCCIEIOBATEIbCKOM,
TBOPYECKOM AESATEIILHOCTHU PU BBIIIOJHEHNHU UHANBUAYAJIBHOTO IIPOEKTA MO XMMHUU;

4) B cdepe 3m0poBOTrO 006pa3a KUZHU — coO00eHuUe TIPaBUII 0€30TTaCHOTO OOpaIIeHus C BEIIECTBAMH, MaTepHUalaMd U XUMHUYCCKUMU
MpolieccaMy; OKa3aHWE TEPBON MOMOIIM IMPH OTPABJICHUSIX, 0KOrax MU APYrUX TpaBMaxX, CBA3aHHBIX C BElIECTBAaMU U JaOOpaTOpPHBIM
000pyIOBaHUEM.

COAEPXAHUE KYPCA

Ba3zoBblii ypoBenb. 10—11 kmaccnl

ConepxaHue Kypca XapaKTepU3YyeTCsl LEJOCTHOCTBIO U CHUCTEMHOCTBIO Y4EeOHOro mpeaMeTa, Ha OCBOE€HHE KOTOPOro OTBEJIEHO
HeOOIBINIOE, KECTKO JUMUTHPOBAHHOE yueOHOoe BpeMs. OToOpaHHOe Ay 0a30BOTr0o 0OOyUEHHUs XUMHU COJIEP>KaHUE TTO3BOJISIET U3yYaTh €ro U
B pexxuMe 1 unu 2 yacoB B Henento. B nociennem citydae y 00y4aromuxcsi HOsIBUTCSI BO3MOKHOCTD He npOX0Oums, a u3y4ams, He 3HAKOMUMbCA,
a yceausams 3TO cojepxaHue. OCOOEHHO BaXXHO ATO JJIsI TE€X YYallUXCs, KOTOpbIE HE HMEIOT BO3MOXXHOCTH H3ydaTh XHMHIO Ha
yIIyOJ€HHOM YpOBHE (M3-3a OTCYTCTBMSI TaKHX KJIACCOB B IIIKOJIE), HO TEM HE MEHee COOMpAaroTCsl claBaTh €IMHBIM IOCy1apCTBEHHBIM
AK3aMEH M0 XUMUH.

Kypc ueTko nenurtcs Ha 1Be paBHbIE IO OTBEJICHHOMY Ha UX M3YUYE€HHE BPEMEHHU YaCTH: OPTaHUYECKYI0 XUMHIO U OOIIYI0 XMMHUIO.

CTpyKTypHpOBaHHE Kypca OpPTaHHUYECKOW XHMHH OIPEACIsIeTCs HAeeH pa3BUTHS y4YalllMXCs HEMPOQHIHLHBIX KJIACCOB CpPEACTBAMU
yuebHoro mpeamera. C [HelIbl0 YCUJIEHUSI POJIM ASAYKIIMU B OOyYEHHMHM XHMMHM BHadaje JAlOTCsl KpaTKHE TEOPETHYECKHE CBEICHUS O
CTPOEHHH, KIacCU(PUKAIINN, HOMEHKJIATYype OPraHUYECKHUX BEIIECTB, OCOOCHHOCTSIX PEaKIUI C UX YHaCTHEM.

CdopmupoBaHHbIE TAKUM OOpPa3OM TEOPETHUYECKHE 3HAHUS 3aTE€M Pa3BUBAIOTCS Ha (PAKTOJIOTMYECKOM MaTepuasie IpU pacCMOTPEHUH
KJIaCCOB OpPraHMYECKUX coeIuHeHui. B cBoro ouepenp Takod MHOAXOJ TMO3BOJSET U TIIyO)KE€ H3YyUUTh cCaMu KJlacchl. Tak, OCHOBHBIE
MOJIOKEHUSI TEOPUH XMMHUUYECKOTO CTPOSHHsI OPraHMYeCKuX coelnHeHUr A. M. byTiepoBa 3akperuisiioTcsi Ipu U3yYEHUU YIJI€BOJIOPOJIOB
(anlkaHOB, AJIKEHOB, /UEHOB, AJKUHOB, ApPE€HOB) M HX MOPUPOIAHBIX HCTOYHHUKOB (MPHUPOJAHOTO rasza, HepTH M KAMEHHOIrO YIJis),
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KHCJIOPOJICOJIEPKAINX OPraHUYSCKUX COCIUHEHHUU (CIUPTOB, (PEHOJIA, ATBJIETHIOB, KapOOHOBBIX KHCIIOT, CJIOXHBLIX 3(QHUPOB, KHUPOB U
YIJICBOJAOB) M a30TCOACPIKAIUX OPraHUYECKUX COCIMHECHUH (aMHHOB, aMHHOKHCIIOT, OCJIKOB M HYKJICHHOBBIX KHCJOT). 3aBeplIacT Kypc
OpraHMYeCcKOi XUMHUHU pa3zfien «XUMHUS U KU3HBY», IJIe 00yJaronuecs: 3HAKOMSITCS C TAKUMH BRKHBIMUA B MPAKTUYECKOM U OHOJIOTHUYECKOM
OTHOIIICHHUH BEIIECTBAMU U MaTepHaJIaMHU, KaK IIACTMACChl M BOJIOKHA, ()epMEHTHI, BATAMHHBI, TOPMOHBI 1 JICKAPCTBA.

OCHOBHBIM KpuUTepueM oOTOOpa (aKTHYEeCKOro Marepualia Kypca OpraHM4ecKod XHUMHUU SIBISISTCS U  pealu3aluu
MPAKTUKOOPUECHTHPOBAHHOTO 3HAYCHUSI OOBEKTOB OPraHUYECKON XUMUH (COCTMHECHUN U PEaKIIUH).

Nnes o Beaymien poad TEOPETUUYECKMX 3HAHUW B IIPOLECCE MO3HAHWUS MHUpa BELIECTB M pEaKIUW cTajla OCHOBHOM M I
KOHCTPYUPOBaHHUs Kypca oOmied xumMuu. Ha OCHOBE €IWHBIX IOHSITHH, 3aKOHOB W TEOPHUH XWMHH Yy CTapIICKIACCHUKOB (opMHpyeTCs
LEJIOCTHOE IIPEACTABICHUE O XHUMHUYECKOW HAyKe, O XMMHUYECKOW KApPTUHE MHUpPA, KaK COCTABHOW YaCTH €JIMHON €CTECTBEHHOHAYYHOU
KapTHUHBI MUpA.

B kypce obmieit xumuu BHa4daie yriayOJISIFOTCS W PACIIUPSIIOTCS 3HAHHWS, MTOJIydSHHBIC OOYyYarONIMMHUCS U3 Kypca OCHOBHOM IIIKOJIBI, O
CTPOGHHH aToMa W BellecTBa Ha OcHOBe llepmommueckoro 3akoHa m llepmommueckoit cucrtemnl J[. M. MenneneeBa, oOImmMxX CBOWCTBaX
KJIaCCOB OPraHWYECKUX UM HEOPTaHWYECKUX COCJIMHEHUU (KHUCIOT, OCHOBaHUM, amM(OTEpPHBIX COCAUHCHHIH) B CBETE TEOPUU
AJICKTPOJIMTUUECKON aucconuanuu. Jlajmee paccMaTpuBaeTcsl KilacCU(UKAIINS XUMHUYSCKUX PEAKIIMHA B OPraHMYECKOM M HEOPraHUYECKOU
XUMHUH. 3aBEPIIACT KypC 3HAKOMCTBO CTAPIICKIIACCHUKOB C MEPCIEKTUBAMHU PA3BUTHUSI XUMHUYECKON HAYKH U XUMHUUYECKOT'O TIPOU3BOJCTBA, C
MpoOJIeMaMH OXPaHbl OKPYKAIOIIEH cpe/ibl OT XUMHUUYECKOTr0 3arpsi3HEHUS U My TsIMU UX PELICHUS.

OPITAHMYECKA S XUMUA

Habmonenue, npeanonoxkenue, runoresa. [lonck 3akonomepHocteil. HayuHsiii skcriepuMeHT. BeIBOI.

Teopml CTpoCHUA OPraHUY€CKUX coeTUHEeHM I

IIpenmer opranmdyeckor XMMHUM. MeCTO M 3HA4Y€HUE OPraHWYECKOM XMMHM B CHCTEME €CTECTBEHHBIX HayK. BaJleHTHOCTS.
Xumnueckoe crpoeHre. OCHOBHBIE MOJIOKEHUsI TEOPUU CTPOSHUSI OPTaHUYECKUX COCIUHEHUN. Yenepoowwiii ckenem opeanudeckou MOJIeKybl.
Kpamnocmo xumuuecxou césaszu. I3omepust 1 130MepHI.

YFJIGBOIIOPOIH:I H UX NPUPOAHBLIC HCTOYHUKH

A 1 x a H bl. [IpupoaHBIii Ta3, €Tro COCTaB U MPUMEHEHHUE KaK MCTOYHHKA PHEPTUH U XUMHUYECKOTO CHIpbs. [ oMoJorHUecKuil psia
MpeJIeTbHBIX YTIICBOAOPOJIOB. M3oMepHss M HOMEHKJIATypa ajdKaHOB. MeTaH W 3TaH Kak MpeJcTaBUTeNn ankaHoB. CBoiicTBa (TopeHHe,
peakuu 3aMmenieHusi, NUpou3, aeruapupoBanHue). l[Ipumenenue. Kpexkune u uzomepuzayus aikamos. AnxuivHeie paduxanvl. Mexanusm
CB80000HOPAOUKATILHO20 2AN02eHUPOBAHUS AIKAHOB.

A 1T X € H bl. DTHJICH KaK MpeJICTaBUTENh akeHOB. [lomydeHnne 3TuieHa B MPOMBIIIICHHOCTH (IETUAPUPOBAHUE dTaHA) U B Jabopatopuu
(nermapararnust stanosna). CpoiicTBa (TropeHue, OpOMHpOBaHHE, THApATAIlHs, IIOJIMMEPHU3aIlis, OKHCIeHue pactBopoMm KMnO4) u
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npumeHenne stwieHa. [lommdtunen. Ilponunen. Cmepeopecynsaprocmos noaumepa. OCHOBHBIC TIOHATHUS XHUMHH BBICOKOMOJICKYIISIPHBIX
coequHEeHUN. Peakiinyu nojmmMepu3ainm.

Jd w e v bl. byranueH w U30NpEeH Kak NOPEACTaBUTEIN JIHUCHOB. Peaklnu NPUCOCAMHEHUS C YyYacTHEM COMNPSDKCHHBIX JUCHOB
(6pomupoBaHUe, TOJTUMEPU3ALIUS, cUOPO2AIOceHUPOsaHUe, cudpuposarue). HaTypanbHbIH U CHHTETHYCCKUN KaydyKu. Pe3uHa.

A 1 X ¥ HBI. AICTHICH KaK NMPEJACTaBUTEIh AIKMHOB. [loydeHue anieTuieHa KapOuIHBIM U METaHOBBIM ciocobamu. [lonyuenue kapouoa
xkanvyusi. CBoiicTBa (TropeHne, OpOMUpOBaHUE, THAPATAINS, TPUMEPHU3ALIHs) U IPUMCHEHHUE alleTHIICHA.

A p e H Bl. beH3on kak TipeacTaBuUTeNb apeHOB. CospemernHble npedcmasienus o cmpoenuu Oenzona. CpoiicTBa OeH301a (ropeHue,
HUTPOBaHUE, OpPOMUPOBAHUE) U €Tr0 TIPUMEHCHUE.

HedTr u cnmocobObr ee mepepaborku. CocraB HedTHu. Ilepepaborka HepTH: TIEeperoHKa M KPEKUHT. Pugopmune HU3KOCOPMHBIX
Hepmenpodykmos. Ilowsmue 06 okmanosom uuce.

Kucaopoaconep:kamue oprannyeckne coeIuHEHHsI

C nu p T bl. MeTaHo U 3TaHOJI KaK MPEJICTABUTENN NPEASIIbHBIX OJJHOATOMHBIX clIUPTOB. CBOMCTBA ATaHO/Ia (TOPEHUE, OKUCIICHUE B
anmpaerun, aeruaparamnus). [lomydenue (6pooicenuem 2noko3vl U TUIPATAIIMCH STHIICHA) U MPUMEHEHHE dTaHOJa. dmuieHeauko s, I nunepun
KakK €Ile OAWH NPEJACTaBUTEIb MHOIOATOMHBIX cIUPTOB. KauecTBeHHAsl peakliysi HA MHOIOAQTOMHBIE CIIUPTHI.

@ e H o J. [lonyueHue penona n3 kameHHoro yrisi. KameHHbI yroiab U ero ucnojab3oBaHue. KokcoBanne KaMEHHOIO yIJis, BAXKHEHIINE
MPOIYKThl KOKCOXMMHYECKOTO IIPOU3BOJACTBA.

B3aumnHoe BiusHHMEe aTOMOB B MoJieKyJie ¢eHosa (B3auMOJEUCTBHE C OpOMHOW BOAOW W ruIApokcuiaoM Hatpus). [lomydyenune u
npuMeHeHue peHona.

Anbpnaerunabl. DopManpaerul U alleTaJIbAET U/ KaK MPEICTaBUTENHN allbAeTUI0B. [lonsamue o kemonax. CBOMCTBA (peaKLusi OKUCIICHUS B
KHUCJIOTY M BOCCTAaHOBJICHUSI B CIIUPT, pEakius MOJUKOHAeHcaruu (opmanpaeruna ¢ denonom). [lomydyenue (OKHCICHHUEM CIHPTOB) U
npuMeHeHue popmainpaeruia u aneraibaeruaa. DeHonopopmanbaeTuaHble IIACTMACChL. 7 epMOonIacmudHocms U mepmopeaKmueHoCb.

KapOoHOBBI € KU CJOTBbIL YKCyCHass KUCJIOTa KaK IPeJICTaBUTEIb NPEACIbHBIX OJITHOOCHOBHBIX KapOOHOBBIX KHuCJIOT. CBOMCTBa
YKCYCHOW KHCJIOTHI (B3aUMOJSUCTBHE C METaJlaMH, OKCHUJIaMU METAJJIOB, THAPOKCHUAAMU METAJJIOB U COJISIMU;, PEaKIUs dTepuPUKAIINN).
IIpumenenne ykCyCHOM KHUCIOTHI.

Cnoxuble ddups U X UDP bl. Cnokable 3PUPHI KaK IPOAYKTHI B3aUMOJICHCTBUS KUCIIOT CO CIIUPTAMHU. 3HAYCHUE CIIOKHBIX
3¢UpPOB B IPUPOJIE U KU3HU YesioBeKa. OmoenvHble npeocmasumen KUCIom UH020 CMpPOeHUs: OJeUHO08As, TUHONe8As, TUHONEeHO8As, AKPULO8ds,
waeenesas, O6EH30UHAA.

JKupbl kak ciiokHbIE dQUPHI TIUIIEPUHA U KUPHBIX KAPOOHOBBIX KUCIOT. PacTUTENbHBIE U )KUBOTHBIC XKUPHI, UX cocTaB. [ maponus wim
OMbUIeHHE KUPOB. Mbuta. Cunmemuueckue morowjue cpeocmsa (CMC). [IpumeHeHne )XUPOB. 3aMeHA HCUPOG 8 MEXHUKE HENUUEBbIM ChIDbEM.

Y raeB o a sl Ilouatue o6 yrneBomax. I'moko3a kak mpejcTaBUTelb MoOHOcaxapuaoB. lloHsiTme o JBONWCTBEHHON (PyHKUIHMU
OpPraHUYeCcKOT0 COEJIMHEHHUsI Ha IPUMEpPE CBOMCTB IJIIOKO3bl KAaK ajlbJierhja M MHOTOATOMHOI'O CIIMpTa — alibJlerujaocnupra. bpoxenue
IJIFOKO3bl. 3HAaYEHUE U IPUMEHEHHUE IIIIOKO3bl. DPYKmo3a Kak uzomep 210K03bl.
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Caxapo3a Kak MpeJIcTaBUuTeNb AUcaxapuioB. /lpouzeoocmeo caxapa.
Kpaxman u nemnrono3a Kak MNpecTaBUTENH IojncaxapusioB. CpaBHeHHME WX CBOMCTB U Ouosioruueckass poib. [Ipumenenue stux
IoJMcaxapuaoB.

A30Tc0uep>lcaume OpraHu4eCKue COCAUHCHUSN

AMuHBL MeTUIaMHUH KaK MPEJACTABUTEIb aTu(aTHYeCKUX aMHUHOB U aHWJIMH — KakK apomMaTudecknxX. OCHOBHOCTh aMHUHOB B CPAaBHEHUH C
OCHOBHBIMH CBOMCTBAaMHM aMMHaka. AHHJIMH W €ro CBOMCTBa (B3aMMOJICHCTBHUE C COJITHOM KHCIIOTOM MU OpPOMHOUM BOHOH). Bzaummuoe enusvue
amomo8 8 MOJIeKY1ax OpeaHudecKux coeounenuti Ha npumepe anununa. llonyuenne anununa nno peakuuu H. H. 3ununa. IlpuMmeneHue aHuiamHa.

AMUHOKUCIOTSHL [TMUMH U alaHUH KaK OPEACTAaBUTEIH MPUPOJHBIX aMUHOKUCIOT. CBOMCTBa aMUHOKHUCIOT Kak aM(pOTEepHBIX
OpPraHUYEeCKUX COEIUHEHUI (B3aMMOJIEMCTBHE C LIeJIoYaMu U Kucjiotamu). OcobenHocmu ouccoyuayuu aMuHOKUCIOM 8 0OHbIX pACMEOpax.
bunonapuvie uonsr. O6pa3zoBaHre NOIUMENTUIOB. AMUHOKAIIPOHOBAs KUCJIOTa KaK NPEJICTaBUTEIb CHHTETUUECKUX aMUHOKHUCIIOT. [TloHsaTne
O CUHTETUYECKHUX BOJIOKHAX Ha MPUMeEPE KallpoOHa. AMUHOKUCIOMbL 8 nPUpoOe, ux buono2uueckas poiv. Hezamenumvle amunoxuciomal.

b e m x n. benkn kak monmunentuasl. CTpykrypa OeiakoBbIX MoJieKyn. CBoicTBa OenkoB (FOpeHHE, THIPOJIN3, LIBETHBIC PEaKIIUH).
buosnoruueckast posib 6€JIKOB.

HyxkneuHoBB € KHUCIOT bl HyklIeMHOBbIE KUCIIOTHI Kak noinuHykiIeoTuasl. Ctpoenue nykiaeoruaa. PHK u JIHK B cpaBHeHum.
Hx pornp B XpaHEHUU U Nepeiade HacleICTBeHHON nHpopmanuu. [louamue o 2eHHOU undicenepuu u OUOMexHoI02UlU.

I'eneTnueckas cBsA3b MEXJAY KjJaccaMU OPraHUHUYECKHUX CcoeaUuHeHHUIH Ilouitue o reHeTU4ecKou CBsI3U U
FeHETUYECKUX Psax.

XuMud ¥ KU3Hb

I[Inactmaccel u BodokHa. [TonuMepusanus U MOJIUMKOHACHCAIUS KaK CIIOCOOBI MOJYYE€HUsS] CHHTETUYECKUX BBICOKOMOJIEKYISIPHBIX
coenuHeHuil. [lonyyeHne HCKYCCTBEHHBIX BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH XMUMHUYECKOW MOJIM(pUKaUMEeH NPUPOIAHBIX MOJIUMEPOB.
CTtpoeHune noJIMMepOoB: JIMHEHHOE, IIPOCTPAHCTBEHHOE, CETYATOE.

ITonsTne o mnactmaccax. TepMOIUIACTUYHBIE M TEPMOPEAKTUBHBIE NOIUMEPBHL. OTAENbHBIE IIPEACTABUTEIM CHHTETUYECKHX U
HCKYCCTBEHHBIX MOJUMEPOB: (heHOoI0(POopMaibAETHIHBIE CMOJIbI, HOJIUBUHUIXJIOPHU/I, TE(PIIOH, IEJITYJION/I.

[Tonarue o xuMHUECKUX BOJIOKHaX. HaTypanbHble, CHHTETHYECKHE U UCKYCCTBEHHbIE BoJIoKHA. Kitaccudukanus u oT/iebHbIe MPeICTaBUTEIN
XUMHYECKUX BOJIOKOH: alleTaTHOe (TPHUAIIETATHBIN IICIK) U GUCKO3HOe, SUHUIXIOpUOHoe (Xnopur), noaunumpuivhoe (HUMpOH), NOAUAMUOHOE
(xanpon, naiinon), nonusguproe (nascamn).

® e p™meHT bl. DepMeHTHI KaK OMOJIOTHYECKUEe KaTalu3aTopbl 0enkoBoil npupoasl. [lonstue o pH cpensl. OcoOeHHOCTH CTPOEHUS U
CBOMCTB (CEJIEKTUBHOCTh U 3(P(PEKTUBHOCTH, 3aBUCUMOCTH AECUCTBUS OT TemriepaTypsl U pH cpeasl pacTtBopa) GepMEHTOB IO CPABHEHHIO C
HEOpraHUYEeCKUMHU KaTaiau3aTtopamMu. Poinb (hepMEHTOB B )KU3HEAESITEIbHOCTH KMBBIX OPTaHU3MOB U MIPOU3BO/ICTBE.

B uTamMu H b [lonarue o ButammuHax. Buabl BUTaMuHHONW HenoctatroyHocTH. Knaccudukarnuss ButamuHoB. Butamun C kax
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MPEJICTAaBUTEb BOJJOPACTBOPUMBIX BATAMHUHOB U BUTAMHH A KaK MPEJICTABUTENb )KUPOPACTBOPHUMBIX BAUTAMHHOB.

I'o p Mm o v b1. [loHATHE O TOpMOHAaX Kak OHOJIOTMYECKHM AKTHBHBIX BEIIECTBAX, BBIMOJHIIOMHUX JSHIOKPUHHYIO PETYJISIIHIO
JKU3HECSITEIbHOCTA OPraHUu3MOB. Ba)kHelIne CBOWCTBA TOPMOHOB: BBICOKAs (DHM3MOJIOTHUECKAs aKTUBHOCTh, JUCTAHIIMOHHOE JICHCTBUE,
ObICTpOE pa3pyllieHue B TKaHsaX. OTAeIbHBIC PEACTAaBUTEIIM TOPMOHOB: HHCYJIMH U ajipeHanvH. [Ipodunaktuka caxapaoro nuadera. [lousmue o
CMEPOUOHBIX 20PMOHAX HA NpUMepPe NOJI0BbIX 2OPMOHOS.

JlexapcTB a. JlekapcTBeHHass XUMUsS: OT SATPOXUMHU M (papMaKOTEparnuu JI0 XUMHUOTEpanuu. AHTHOUOTUKHA U JTUCOAKTEPHO3.
Hapkoruueckue BeniectBa. Hapkomanwusi, 60pb0a ¢ Hell u ipoduitakThka.

Pemntenue 3 a 1 a 4 mo opraHMYecKOW XUMHUHU. PerieHue 3ama4y Ha BBIBOJI (POPMYJIBI OPTAHUYSCKUX BEIISCTB MO MPOJYKTaM CrOpPaHHUs U
MacCOBBIM JOJISIM JIEMEHTOB.

Jdemoncrpanuu. [lnasnenue, oOyrimBaHue U TOPEHUE OPTaHUYECKUX BemIeCTB. MoOAEN MOJICKYJI MPEACTAaBUTENCH Pa3IMYHBIX KIACCOB
opranndeckux coeauHeHuil. ['openne merana, 3TuieHa, anetrulsieHa. OTHOIIIEHHE METaHa, dTHUJIEHA, alleTWIeHa U OeH30y1a K pacTBOpam
repMaHraHata Kajusi U1 OpomHOM Boje. llomyuenue sTmieHa peaknued AeruapaTaiii 3TaHOJa, aleTWIeHa — THAPOIW30M KapOwaa
Kanblus. PaznoxkeHne kayyyka Opu HarpeBaHUH, UCIIBITAHUE MPOAYKTOB PA3JIOKEHUsI Ha HemnpeneabHocTh. Komnekius o0pa3noB HepTH u
He(pTENpOoAyKTOB, KAMEHHOIO YIJII U MNPOAYKTOB KOKCOXMMHMYECKOro Ipou3BojicTBa. OkucieHue crnupra B anpjaeruj. KauecTBeHHBIE
peakiMyu Ha MHOTrOaTOMHbIE cHUpPThl. PacTBopumMocTh ¢deHona B BoAe Npu OOBIYHON TeMmIieparype W Ipu HarpeBaHuu. KadecTBeHHbIE
peakunu Ha (peHon. Peakumst «cepeOpsTHOTO 3epKana» albJICTHAOB U TIIIOKO3bl. OKUCIIEHUE aJTBJIETHAOB U TIIFOKO3bI B KUCIIOTY C TTOMOIIIBIO
ruapokcusa meau (ll). KauectBennas peakmus Ha kpaxman. Komekmus s¢gupHbix macen. Komiekius riactMace U U3ACIUN U3 HUX.
Komiekns MCKyCCTBEHHBIX BOJIOKOH Y M3AEIWUM M3 HUX. B3aumMonencTeue aMMuaka U aHUJIMHA C COJISTHOM KMCJIOTOM. Peakuus aHminHa ¢
OpomHOiIl Bomoi. JlokazaTrenbcTBO Hanmuuusl (YHKIIMOHAJBHBIX TPYII B pacTBOpaxX aMHHOKHUCIOT. PacTBopeHuHe M ocaxkIeHHEe OENKOB.
LlBerHble peakiuu OenkoB. ['opeHue nruubero nepa v mepctsiHoil HUTH. Moaens Monekynsl JIHK. Tlepexonwl: sTaHON — ATHIIEH —
STHJICHTJIUKOJIb — ATHICHTTHKOJIST Meau (11); aTa- HOT — 3TaHah — 3TaHoBast KuciioTa. KosieKiyst rmiacTMace, CHHTETUYECKUX BOJTOKOH M
u3aenuit u3 Hux. PasznokeHue nepokcuga BOI0po/ia KaTajaa3on ceIporo Msica u cbiporo kaprodens. Komiekus CMC, coaepkaninux dH3UMBIL.
Hcnoeitanne cpeasl pactBopa CMC wunaukatopHod Oymaroii. Komsekmusi BUTaMHHHBIX TIperiapatoB. McmbITaHue cpeabl pacTBOpa
aCKOpOMHOBOM KUCJIOTHI MHAUKATOPHOM OyMaroi. McnpITaHue anTeyHOoro npernapara MHCyJIMHA Ha OeJIoK.

JlaGopaTtopHbie onbIThI. MI3roTOBIIEHHE MOIEJIEH MOJIEKYJI OPraHUYECKUX coeqnHeHn. O3HaKOMJIEHHE C KOJUIEKITUEer o0pa3oB He(TH,
KaMEHHOTO yIJIsl U MPOAYKTOB UX IepepadoTku. OOHapyX€HHE B KEPOCHHE HENpEeAeSIbHBIX coelMHEHUN. O3HaKOMJIEHHE C KOJUJIEKIUen
KaydyyKOB M oOpa3lamMu H3AeIWi U3 pe3uHbl. PacTBopeHme rimuepruHa B BoAe U B3aumojeictBue ¢ runapokcuaoMm meau (I1). CpoiicTBa
YKCYCHOM KHCJIOTHI, OOIIME CO CBOWCTBaMH MHHEpaIbHBIX KHCIOT. JlOKa3aTelbCTBO HEMPEAEIbHOIO XapaKTepa >XHUIKOIro >KHupa.
BzanmopeiicTBue T0K03bI U caxaposbl ¢ ruapokcunom meau (l11). KauecrBennas peakmusi Ha kpaxman. O3HaKOMIIEHHE C KOJUICKIIUEH
mIacTMacc M u3Aeaui u3 Hux. O3HaAaKOMIIEHHE C KOJUICKIIMEW HMCKYCCTBEHHBIX BOJIOKOH W M3JeNMM M3 HUX. PacTBopeHme OEIKOB B BOJE.
OO6napy>xeHue 6e1KoB B MojoKe. O3HaKOMJICHHE C KOJUJICKIIMEH CUHTETUYECKUX BOJIOKOH M M3AeNnuil n3 HuxX. O3HaKOMJICHHE C KOJUIEKIIMEH
CMC, conepxamux sH3uMBI. Mcnbitanne cpenbl pactBopa CMC maamkatopHOW Oymarou. O3HaAaKOMJIEHHE C KOJUJICKIIMEH BUTAMHUHOB.
HcnoeiTanue cpeasl pacTBOpa aCKOPOMHOBOW KUCIOTHI HHIMKATOPHOM OyMmaroii.
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IIpakTnyeckas padora Ne 1. Pemenne skcriepuMeHTAIBHBIX 3a/1a4 HA UICHTH(PUKAITIO OPTAaHUYSCKUX COCTMHECHUM.

IIpakTnyeckas padora Ne 2. Pacno3HaBaHHe TUIaCTMAacC U BOJIOKOH.

OBILIAA XUMUA
Ilepuoanyeckuii 3aKOH U CTPOEHHE aTOMA

OtkpeiTue J[. 1. MenneneeBriM Ilepuonuueckoro 3akoHa. llepsvie nonblmku KiacCupukayuu XumMuvyeckux 21eMeHmO8.
Baxueiime noHATHUS XMMHUU: aTOM, OTHOCUTEIbHAasi aTOMHasi U MoJiekyispHass Macchl. Otkpbeitue . 1. Menneneebim Ilepuoamnueckoro
3akoHa. [lepuonuueckuii 3akon B popmymnuposke J. 1. Menneneena.

ITepuonuueckas cuctema J[. U. Menneneena. Ilepuoauueckas cucrema /. 1. MenneneeBa kak rpadguyeckoe oToOpaKeHHE
Ilepuonnueckoro 3akona. Paznuunbie BapuaHThl [lepuonnueckoii cuctemsbl. Ilepuoasl u rpynnel. 3HaueHue llepuonmyueckoro 3akoHa u
Ileproueckoi CHCTEMBI.

Crtpoenue atoma. ATOM — CJOXHas 4yactuna. OmkKpouimue 371eMeHmAapHblX 4acmuy u cmpoeHus amoma. Slapo atoma: MPOTOHBI U
HeUTpoHbl. M3oTonel. M30monvi 600opooa. DNAEKTPOHBI. DJIEKTpOHHAss o0o0j0YKa. DHEpreTudeckuil ypoBeHb. OpOutanu: S- U p-.
d-Opbumanu. PacnpenenieHue 371€KTPOHOB 10 SHEPIETHYSCKUM YPOBHSIM U OpOUTAJISIM. DJICKTPOHHBIC KOH(PUTYPAIIHH ATOMOB XUMHYCCKHX
3JIEMEHTOB. BajeHTHbIE BO3MOKHOCTH aTOMOB XUMHUYECKHUX AJIEMEHTOB.

[Tepuoauueckuid 3akoH U cTpoeHue atoma. CoBpeMEHHOE MOHITHE XHUMHUYECKOro sjnemeHta. CoBpeMeHHas (OopMyIUpOBKa
I[lepuonnueckoro 3akonHa. llpuumHa NEPUOAUYHOCTH B HU3MEHEHHUHU CBOMCTB XUMHUYECKUX 3JIE€MEHTOB. OCOOCHHOCTH 3amOJIHCHUS
SHEPreTUYECKUX YPOBHEH B DIEKTPOHHBIX OOOJIOUKAX aTOMOB MEPEXOJHBIX JJEMEHTOB. DJIEKTPOHHBIE CEMEUCTBAa 3JIE€MEHTOB: S- U p-
niieMeHThl;, d- u f-anemenmei.

Crtpoenue BemecTBa

KoBanenTHass xuMmuueckas cBs3b. [loHsATHE O KOBaJIeHTHOM CBsi3u. OO01Iast 3eKkTpoHHas napa. KpaTHOCTh KOBaJI€HTHOM CBSI3H.
DJIEKTPOOTPULIATEIILHOCTh. [lepexpvliéanue 31ex- MpoHHbIX opbumaneu, nu- u cuema-cesasu. KoBajmeHTHas TOJIsipHAsT W KOBaJCHTHAs
HEMoJsIpHasT XUMHUYeckue cBsi3u. OOMEHHBIM W JOHOPHO-AaKIENTOPHBIM MEXaHU3Mbl OO0pa30BaHUsI KOBAJIEHTHOHN CBs3u. BemrecTBa
MOJIEKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOSHUS. 3aKOH MOCTOSIHCTBA COCTaBa JJIsl BEIIECTB MOJICKYJISIPHOTO CTPOCHUSI.

MounHasa xuMuueckasa cBs3b. Karnonel u annonsl. MoHHas cBsi3b U ee cBoicTBa. OHHas CBsI3b Kak KpaWHUN ciaydail
KOBaJICHTHOU MOJSIPHOM CBSI3U. PopmynvHas eOunuya seujecmed. OmHocumenbHoCmy 0eleHUs XUMUYEeCKUX C853ell Ha Munbl.

Mertannudeckass Xumudeckas cBs3b. OOmme Qusndeckue CBOHCTBA METAUIOB. 3A8UCUMOCHb  31eKMPONPOBOOHOCMU MEemauiios Om
memnepamypui. CruiaBbl. YepHbie u yeemusie cniasoi.

ArperaTHble COCTOSIHHS BellecTBa. [a3pl. 3akoH ABorajpo s Tra3oB. MOISIpHBIA 00BeM ra3000pa3HbIX BelIecTB (MIpU H. V.).
Kunkocru.

Bonoponnas xuMmuueckas CBs3b. BogoposHas CBs3b KaK OCOOBIN CIIydaill MEXMOJICKYJISPHOTO B3aUMOJASUCTBHSA. MeXaHU3M ee
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00pa3oBaHMs U BIMSHHE Ha CBOMCTBA BEIIECTB (Ha mMpuUMepe BOAbl). Mcnonvzosanue 600bl 6 Obimy u Ha npouzeoocmee. Bnympumonexkynapnas
8000POOHASL CBA3b U ee OUOTIOSUYECKAS PO.Ib.

Tunbel KpuUcCTalJHUYeCKUX pemeTok. Kpucramumueckas pemerka. VOHHBIE, MeTaUIMYEeCKHWE, aTOMHBIE W MOJICKYJIISIDHBIC
KPUCTAJUIMYECKUE PEIICTKU. AJIOTpOIus. AMOP(HBIC BEIIECTBA, UX OMAUYUMENbHbIE CBOUCMEA.

YUucTteie BemecTBa U cMecu CMecHn u XUMHYECKHE COeIMHEHUs. [ OMOTreHHBIE U reTepOoTreHHbIe cMecu. MaccoBasi 1 0ObeMHast
JIOJIM KOMITOHEHTOB B cMecu. MaccoBasi J10Jis1 mpuMecei. Perenne 3a1aq Ha MacCoBYIO JIOJIO npumMeceit. Kiaccuguxayus sewecms no cmenenu
UX 4UCmomal.

AucumnepcHBb e cuCTe M bl. [loHsTHe nucnepcHod cuctembl. [lucniepcHas dasza u aucriepcuoHHast cpena. Knaccudukanus
TUCIIEPCHBIX cucTeM. KoiouoHwle oucnepcuvie cucmembul. 30au u 2enu. 3HaveHnue OUCNEePCHbIX CUCeEM 8 NPUPOOe U HCUSHU 4el08eKd.

DJIEKTPOJTUTHYCCKAS JUCCOLUALMS

P actB o0 p 5Bl PacTBOpe Kak TOMOIr€HHBIE CUCTEMBI, COCTOSIINE W3 YACTHUI] PACTBOPUTEIS, PACTBOPEHHOI'O BEIIECTBA U MPOILYKTOB UX
B3aUMOJCHCTBUS. Pacmeopenue xax uzuxko-xumuueckuii npoyecc. MaccoBasi J101s PaCTBOPEHHOIO BemlecTBa. THIBI pacTBOpOB. MonspHas
KOHYyeHmpayus eeujecmea. MunepanvHuvle 800bl.

Teopus HIEKTPOIUTHUUYECKON JAUCCOLMALUU. DIESKTPOIUTHI U HEAJEKTPOJUTHI. CTENEeHb AJIEKTPOJIUTUYECKONW JMCCOLMAINMU.
CuiibHBIE U cla0ble AJIEKTPOJIMTHI. YPaBHEHUS DIIEKTPOJUTHYECKON nuccorumanuu. Mexanuszm ouccoyuayuu. CmyneHuamas Ouccoyuayusl.
Booopoonuviii nokazamens.

Kwu caoTbsl BCBEeTEe TEOPUH DIIEKTPOIUTUYECKON auccoruanuu. OOIe cBOHCTBa HEOPraHUYECKUX U OPTAaHUYECKUX KHUCIIOT. Y CIIOBUS
TEUEHHUS peaKIi MeX Ay AJIEKTPOJIUTaMU 10 KoHUA. Cneyuguueckue ceolicmea azomuoul, KOHYEHmMpUpOSaAHHOU CEPHOLL U MYPABbUHOU KUCTIOM.

O CHOBAaHM s B CBETE TEOPUH IIEKTPOJIUTUUYECKON JUCCOLMAIINH, UX KJIAaCCU(pUKALMS U O0LIMe CBOMCTBA. AMUHBL KAK OpeaHuyecKue
ocrnoganus. Cpasnenue ceoucms aMmMuarka, MemuiamuHa u AHUIUHA.

C 0 J1 ¥ B CBETEe TEOPUH 3JIEKTPOIUTHUESCKOM JUCCOMMAINH, NX KIaccuduKaums u obmue cpoiictea. Conu xucivie u ocnosnuvie. Conu
opeanuveckux xuciom. Moina. DIEKTPOXUMHYECKUM psifi HaOpsHKEHUH METAJUIOB M €ro  HMCHOJb30BaHHUE JJIsl  XapaKTEepPUCTUKHU
BOCCTAaHOBHUTEJILHBIX CBOMCTB METAJIJIOB.

I'm o p o nwu 3. Coyuan rugponusa cosneit. Peakuus cpenst (pH) B pacTBOpax ruipoU3yOIIUXCS CONIei. [ uopoaus opeanuieckux 6e- uecms,
e20 3Hauenue.

XuMHYeCKHe peakuumn

Knaccudukanus xumuueckux peakuuil. Peaxkyuu, uoywue 6e3 uzmenenus cocmasa eewjecms. Knaccuduxaius mo 4uciay M COCTaBY
pearupyonmx BEIIECTB U MPOJYKTOB peakIMu. Peaknnu pas3ioKeHus, COSAUHEHUS, 3aMelleHus 1 oOMeHa B HEOPraHWYECKON XUMHUU. Peaxyuu
npucoeouHenus, OmujenyieHus, 3amMewjeHus U U3oMepusayuu 6 op2aHudeckou xumuu. Peakyuu nonumepusayuu Kaxk 4acmuulil CAy4ai peaxyuil

npUcoeoUHeHuUsl.
TertoBoil 3(PphekT XUMHUYECKUX peakUui. DK30- U SHAOTEpPMHUECKHE peakiuu. TepMoxumudeckue ypaBHeHHUs. Pacuer koiudecTBa
TEIJIOTHI 10 TEPMOXUMUYECKUM YPABHEHUSIM.
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CKOpOCTh XMUMHUYECKHX peaknui. [loHITHE O CKOPOCTH XHMMHYECKHUX PEaKIUN, aHAIUTUYECKOE BBIpAKEHHE. 3aBUCUMOCTh
CKOPOCTH pEaKLMU OT KOHLEHTPALUH, JABJICHUS, TEMIEPATypPbl, IIPUPOAbl PEArUPYIOIIUX BEIIECTB, MJIOMAAA UX CONPUKOCHOBEHUS. 3aKOH
NEUCTBYIOIIUX Macc. Pewenue 3a0ay na Xumuieckyio KUHemuK).

K a 1 a 1 u 3. Karanuzaropel. Karanus. [omoceunviii u cemepocennsviti kamanu3. Ilpumepbl KaTalIUTUYECKHUX IIPOILIECCOB B
MMPOMBIIIIJICHHOCTH, TEXHUKE, ObITy. DEepMEeHThI M WX OTIWYHS OT HEOPTaHWYECKHX KaTaau3aTopoB. l[IpuMeHeHHME KaTaau3aTOpOB U
(epmeHTOB.

XuMuueckoe paBHOBEeCcCUe. ObparuMbie U HECOOpATUMBIC PEAKIINU. XUMHUYESCKOE PABHOBECHE U CIIOCOOBI €r0 CMEIICHUS Ha IpUMepe
nojgydeHust ammuaka. Cunmes ammuaxa 8 npomviulieHnocmu. Ilonamue 06 onmumanbHblx YCI08UAX NPOB8EOeHUs MEXHOJI02UYeCcK020 npoyecca.

OKHUC JTUTEJIBbHO-B O C CT AaHOBUTE JIbHBIC npoiecchl. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTENbh U
BoccTaHoBUTENb. OKuHCIIEHME U BoccTaHoBJIeHHE. (COCTaBICHHE YPABHEHUUW OKHUCIUTEIbHO-BOCCTAHOBUTEJBHBIX PEAKLUIUA METOJI0M
AJIEKTPOHHOTO OajlaHca.

O6mue cBoiicTBa MeTanioB. XUMHUYECKHE CBOMCTBA META/UIOB KaK BOCCTaHOBUTENEH. B3aumoseiicTBre MeTaiuioB ¢ HEMeTalJIaMu,
BOJIOM, KMCJIIOTAMH U pacTBOpaMu cosier. MeramorepMusi.

Koppo3sus metaninoB kax okucaumenbho-eoccmanogumenshwiii npoyecc. CriocoObl 3alUThl METAJUIOB OT KOPPO3UH.

OO6mme cBoiicTBa HeMeTaJIoB. XMMUYECKHE CBOMCTBAa HEMETAJJIOB KaK OKHUCIUTelel. B3aumonelcTBue ¢ metajyiaMu, BOAOPOJOM H
npyrumMu  HeMmertajuiamu. CBOWCTBAa HEMETAJIOB Kak BOCCTaHOBUTENEHW. BzaummojeicTBHe C MNPOCTBIMH U CJHOXKHBIMH BEIIECTBAMHU-
okuciuTeasIMu. Obwasn xapakmepucmurka 2ai02eHo8.

OnexkTponus. Obwue cnocodsl NOIYyUeHUs Memailos U Hememasnnos. IIEKTPOJIU3 pacTBOPOB U PacIIaBOB 3JIEKTPOJIUTOB HAa MpHUMEpPE
XJIOpUAA HATpUsl. DIEKTPOJIUTUUECKOE NOJTyYECHUE alltOMUHUS. [IpakTHueckoe 3HaueHUE 3INEeKTPOIn3a. | anb8aHoniacmurka u 2aib8aHOCme2us.

3axkuaroue H U e [lepcnekTUBb pPa3BUTHSI XUMHUYECKOW HAYKHM U XUMHUYECKOTO TMPOU3BOACTBA. XUMHUS U mpobieMa OXpaHbI
OKpY Karolleu Cpebl.

JdemouncTpauun. Pazmuunsie ¢opmnel [lepuonmueckoit cucremnr JI. M. MenneneeBa. Mojenb KpUCTAJUTMUYECKONW PEMICTKU XJIOpHAA
HaTpus. OOpa3lbl MHUHEpPAJIOB C MOHHON KPHUCTAJUIMYECKOM pElIeTKOM: KaJlbluuTa, raauTa. MoJiean KpUCTaAIJIMYECKUX PEIIETOK «CYyXOro
npaa» (MWnmm uoja), anmasa, rpaduta (WM KBapiia). Moaens MOJISIpHOTO oObema ra3oB. Tpu arperaTHBIX COCTOSIHUS BOJAbI. OOpasiibl
pa3IUYHBIX JUCIIEPCHBIX CHUCTEM: ASMYJIbCHUM, CyCIHEeH3HWM, a’posoiiei, rerneir u 3onei. Koarymsmusi. Cunepesuc. Dddext Tunmans.
HcneiTanne pacTBOPOB DJIEKTPOJMTOB W HEDJIEKTPOJUTOB Ha IPEAMET AUCCOLMALMU. 3aBUCHUMOCTb CTEIEHH DSJIEKTPOJIUTHUYECKON
JIUCCOLIMAIIUM YKCYCHOM KHCJIOTHI OT pa3z0aBieHust pactBopa. [Ipumepsl peakuuii HOHHOro oOMeHa, UIyIuX ¢ 0Opa30BaHUEM OCajiKa, ra3a
WIN BOJABI. XUMHYECKHE CBOWCTBA KHCJIOT: B3aUMOJICHCTBHE C MeTaljaMH, OCHOBHBIMH M aM(OTEPHBIMHU OKCHJIAMH, OCHOBAHUSIMHU
(1IIeroyaMu ¥ HEPaCTBOPHUMBIMU B BOJIE), COIAMU. B3anMoaeiicTBue a30THOM KUCIIOTHI ¢ Me/iblo. OOyrinBaHNue KOHIIEHTPUPOBAHHOM CEepHOIt
KHUCJIOTOM caxapo3bl. XMMHUYECKUE CBOWCTBA IIECJIOYEH: peakUus HEUTpalu3alUuu, B3aUMOJCUCTBUE C KHUCJIOTHBIMU OKCHUJIAMHU, COJSMH.
PaznoxeHne HepacTBOPUMBIX B BOJIE OCHOBAHUW IIPW HArpeBaHUM. XHUMHUYECKHE CBOMCTBA COJIEW: B3aMMOJIEMCTBHUE C MeETalJIaMH,
KHCJIOTaMHU, IIeJI0YaMu, C IpYyTUMHU coisiMH. ['uaponns kapouaa kaneus. M3ydyenue pH pacTBOpoB ruaposiu3yIOnIUXcsl Cojieii: kKapOOHaTOB
LIEJOYHBIX METAJJIOB, XJIOPU/IA U alleTaTa aMMOHUS. DK30TEpPMUYECKHE U SHJIOTEPMUYECKHNE XUMUUYECKHUE peakiuu. TeroBble SIBJICHUS MpHU
pacTBOPEHUHN CEPHOM KHUCIOTBI M aMMHAYHOM CEJIUTPBl. 3aBUCHUMOCTb CKOPOCTH PEaKUUU OT IIPUPOJbl BEIIECTB Ha IIPUMEpPE

14



B3aUMOJICUCTBUSI PACTBOPOB PA3IMUYHBIX KHCJIOT OJWHAKOBOW KOHIICHTpPAIUM C OJIMHAKOBBIMU KycCOodkamu (TpaHyJiaMH) IIUHKA U
OJMHAKOBBIX KyCOYKOB Pa3HBIX META/UIOB (MarHus, IIMHKA, jKeJie3a) C paCTBOPOM COJITHOW KHUCIIOThI. B3auMmopeicTBre pacTBOPOB CEPHOM
KHCJIOTBI C PACTBOPAaMH THOCYJIb(aTa HATPUS Pa3IMIHON KOHIICHTPAIIMU U TeMIIepaTypbl. MoOAeIb KUIISIIETO cI0s. Pa3inoxkeHue rnmepokcuaa
BOJOpOAA C IOMOIIbI0 Heopranudeckux katamuzatopoB (FeClo, Kl) u npupoaHsix 0O0BEKTOB, COACpIKAIIUX Karajasy (ChIpOe MsICO,

kaptodeinn). [Ipocreiinme OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIC PEAKIMU: B3aUMOJCHCTBHE IIMHKA C COJITHOW KHCJIOTOW M JKeje3a C
cynbparom meau (I1). Moaens anekTponuzepa. Mojiens 3JIEKTPOTU3HON BaHHBI JUJTSI TIOJTyYCHUS AITFOMUHHUS.

JlaGopaTopHbie onbiThl. OrmnpeneneHue TUNAa KPUCTAUIMYECKON pEIIeTKH BEIIeCTBa M OIMCAaHHE ero cBoucTB. O3HaAKOMIJICHHE C
JIUCTIEPCHBIMU CUCTEMaMHU.

Peakiun, uayimpe ¢ oOpa3oBaHHEM OcCajkKa, ra3a WJIH BOJbl. B3auMOJCHCTBHE COJISTHOM KHCJIOTHI ¢ IUHKOM, okcuiaom meau (1),
ruapokcuniom menu (1), kapoonarom kanbiusi. B3aumoseiicTBue pacTBOpa THIAPOKCHUAA HATPHUSI C COJSIHOM KHCJIOTOH B TMPUCYTCTBUU
(dbenondranenna, ¢ pacreopom xsopuaa skeiesa (l11), ¢ pactBopom conu amomunHus. BzaummojeiictBue pactBopa cyibdara meau (1) ¢
’KeJIe30M, U3BECTKOBOM BOJION, pacTBOPOM Xj1opuaa Kanbius. [lomydyeHnre ruapokapOoHaTa KaabIusl B3aUMOJACHCTBUEM U3BECTKOBOI BO/JIBI C
okcuaoMm yriepoaa (1V) (BbiabixaeMblil BO31yX). McnibiTaHue MHAUKATOPOM PacTBOPOB I'MIAPOJIM3YIOLUINXCS U HETHUAPOINU3YIOIIUXCS COJIEH.
Peakuus 3amenienuss meau sxene3oM B pactBope  cyibdara meau (). Ilomyuenue kuciopoda pasiiok€eHHEM MNEPOKCHIA BOJAOpOAa C
MOMOIIBIO JMOKCcHAa Maprania. [lomyyenue Bomopojsia B3aMMOJCHCTBUEM KHCIOTHI ¢ IMUHKOM. O3HAKOMJICHHE C IIpernapaTtamMud ObI-OBOU
XUMHHU, COJIEPIKAITUMH SH3UMBI.

IIpakTnyeckast padora Ne 1. [lonyuyenue u pacno3HaBaHUE Ta30B.
IMpakTuyeckasi padora Ne 2. PenieHue sKciepruMEHTAIBHBIX 3a/1a4 HA UACHTH(PUKAIINIO HEOPTAaHUYECKUX U OPTaHUYECKUX COSJIMHEHUN.

IMpakruuyeckas padora Ne 3 (051 08yxuacosozo éapuarnma uzyuenust kypca). I' eHeTHdecKas CBsI3b MKy Pa3IUYHBIMU KJIaCCAMU HEOPTaHHYECKUX M
OpPraHU4YCCKHX BCIICCTB.

[VNIAHUPYEMBIEPE3VJIbTATBI U3YUEHM A YUEBHOI'O [TPEAMETA «XUMUMA» HA YPOBHE CPEJIHEI'O OBIIIETO OBPA30OBAHUA

BoinyckHuKk Ha 6a30BOM YPOBHE HAYYHTCH:

— MOHUMAaTh XUMHUYECKYIO KAPTUHY MHPa KaK COCTaBHYIO YACTh LIEJIOCTHOW HAYYHOU KapTUHBI MUPA;

— pacKpbIBaTh POJIb XUMHUHU U XUMHUYECKOTO IPOU3BOJCTBA KaK MPOU3BOIUTEIBHON CUIIbI COBPEMEHHOT'O OOIIECTBA;

— ($opMyIMpOBaTh 3HAYEHUE XUMUM U €€ JOCTHKEHUH JJI TOBCEIHEBHOM KU3HU YEJIOBEKa;

— yCTaHaBJIWBAaTh B3aUMOCBS3b MEXKAY XUMHUEHN U JIPYTHMH €CTECTBEHHBIMU HayKaMU;

— (opMynHpoBaTh OCHOBHBIEC IIOJIOKEHHUSI TEOPUM XHUMHYECKOTO CTPOCHHUSI OpraHMYecKux coeauHeHuit A. M. bBbyrtinepoa wu
WUTFOCTPUPOBATH UX IIPUMEPAMHU U3 OPraHUYECKON U HEOPTraHNYECKON XUMUU;

— apryMEHTHPOBATh YHUBEPCAJIbHBIN XapaKTep XUMHUUYECKUX ITOHATUN, 3aKOHOB U TEOPHUU JUIsI OPraHUYECKON U HEOPTAaHUYECKOU XUMUH;
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— dopmynupoBarts [lepuonndeckuii 3akoH JI. M. MeHnneneeBa U 3aKOHOMEPHOCTH M3MEHEHUU B CTPOCHHU U CBOMCTBAX XHUMHYECKHUX
SJIEMEHTOB M 00pa30BaHHBIX NMHU BellleCTB Ha ocHOBe [lepuoauueckoii cuctembl Kak rpaduyeckoro orodpaxkenus [leprnoanyeckoro 3akoHa;

— XapaKTEepU30BaTh S- U P-3JIEMEHTHI, a TAKKE JKEJIEe30 110 UX I10J10)KeHUIO B [lepunonuueckon cucreme . 1. Menneneesa;

— KjJaccu(UIUpoBaTh BHUJBI XUMHYECKOW CBS3M M THUIBl KPUCTAJUIMYECKUX PEUICTOK, OOBSICHATH MEXaHU3Mbl UX OOpa3oBaHUS U
JI0OKa3bIBaTh €AUHYIO IIPUPOY XUMHUUECKUX CBsA3€H (KOBAJICHTHOM, HOHHOM, METAJJIMYECKOM, BOJOPOHOM);

— OOBACHATH MPUUUHBI MHOTOOOpa3Us BEUIECTB, UCIIONb3Ysl ABJICHUS U30MEPUHU, TOMOJIOTHHU, aJUIOTPOIHH;

— KJIacCcU(PUIMpPOBATh XUMUYECKHUE PEAKIIMM B HEOPraHUUECKON M OPraHNYeCKONH XMMHU T10 Pa3INYHBIM OCHOBAHUSIM M yCTaHABJIUBATH
cnenrUuKy TUIOB PEAKIMI OT 00IIEro Yepe3 0OCOOEHHOE K €IMHUYHOMY;

—  XapaKTepH30BaTh TMAPOJIN3 KaK CIIEIN(UYHBII OOMEHHBIH MPOIIECC U paCKPBIBATh €TI0 POJIb B )KUBOM M HEKUBOM IPUPOJIE;

—  XapaKTepHu30BaTh dJIEKTPOIU3 KaK CHEHIU(PUUHBIN OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIN MIPOLIECC U €ro MPAKTUYECKOE 3HAYEHHUE;

— XapakTepu30oBaTh KOPPO3UIO METAIIJIOB KaK OKHUCINTEILHO-BOCCTAHOBUTENIBHBIH MPOIIECC U MPejiaratb CHOCOOBI 3alIUTHI OT HEE;

— KJIacCU(pHUIIMPOBATh HCOPraHUYECKUE U OPraHUYCCKHUE BEIIICCTBA;

— XapakTepu30BaTh OOIHE XHMMHYECKHE CBOMCTBAa BaXKHEHINMX KJIACCOB HEOPraHUYECKHUX M OPraHUYECKHUX COCIWHEHHUM B IUIAHE OT
00111eTO Yepe3 0COOCHHOE K €TUHUYHOMY;

— HCIIOJB30BaTh 3HAKOBYIO CUCTEMY XMMHUUYECKOTO SI3bIKa A1 OTOOpa’keHUs cocTaBa (XUMU4eckue (popMyibl) U CBOUCTB (XUMHUYECKUE
YpaBHEHUSI) BEIIECTB;

— HCIIOJIL30BaTh TpaBUJIa U HOPMBI MEXKIYHAPOJTHOW HOMEHKJIATYpbl s Ha3BaHUN BellecTB 1o Qopmynam H, HAOOOpOT, I
COCTAaBJICHHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (DOPMYJI COSAUHCHUI MO UX HA3BAHUSIM,

— 3HaTh TPUBHAIbHbIC HA3BAHUS BAXKHEUIITNX B OBITOBOM OTHOIIEHUHU HEOPTaHUYECKUX U OPTAaHUUYECKUX BEIIIECTB;

— XapakTepu30BaTh CBOMCTBA, TOJIyUYE€HHE U MPUMEHEHUE BaXXHEUIIINX TIPEJICTABUTENICH KJIIACCOB OPraHMYECKUX COCTUHEHUN (aJIKaHOB,
aJIKEHOB, AJIKMHOB, aJIKAJUEHOB, APOMAaTHUECKUX YTJIIEBOIOPOIAOB, CIIUPTOB, (PEHOJIOB, aJIbAECTHIOB, MPEACIbHBIX OJTHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, CJIOKHBIX 2(DUPOB U )KUPOB, YIIIEBOJAOB, AMUHOB, aMHUHOKHCJIOT);

— yCTaHaBJIMBATh 3aBUCUMOCTH SKOHOMHUKH CTPaHBI OT JTOOBIYU, TPAHCHOPTHUPOBKU U MEePEepabOTKU YTIEBOJOPOAHOTO CHIPbs (HEPTH U
MIPUPOJIHOTO Ta3a);

— DKCIEPUMEHTAJIbHO MOJITBEPXKJaTh COCTAaB WU CBOMCTBA BaXXHEULIMX IIPEJICTABUTENEH HM3YUYEHHBIX KJIACCOB HEOPraHUYECKUX U
OpPraHUYEeCKUX BEIIECTB C COOJIIOJICHHEM TIpaBUJI TEXHUKU OE30MAaCHOCTU JJIsI pabOThl ¢ XMMHYECKHUMH BEIIECTBAMH U J1aOOpPaTOPHBIM
00opynOoBaHUEM;

— XapakTepu30BaTh CKOPOCTh XUMHUYECKOU PEAKIIUHU U €€ 3aBUCUMOCTh OT Pa3JINYHBIX (PaKTOPOB;

— XapakTepu30BaTh XUMHUYECKOE PABHOBECHE U €r0 CMEICHHUE B 3aBUCUMOCTH OT Pa3IUYHBIX (PaKTOPOB;

— TIPOU3BOJUTH pacCUEeThl MO XUMHYECKHUM (PopmysiaM U ypaBHEHUSIM Ha OCHOBE KOJMYECTBEHHBIX OTHOIICHUUN MEXIYy y4aCTHUKAMU
XUMHYECKHX PEaKIN;

— coOmrofaTe MpaBWia JKOJIOTMYECKON O€30MacHOCTH BO B3aMMOOTHOIICHUSIX C OKpYXKamome cpegod mnpu oOOpallleHHuu ¢
XUMHUYECKUMH BEIIeCTBAMHU, MaTepUaIaMH U MPOIECCaMU.

BoinycKkHHK Ha 6230BOM YPOBHE IOJIYYHT BO3MOKHOCTb HAYYHTHCS:
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—  UCNONIL308AMb MEMOObl HA)Y4YHO20 NO3HAHUS NPU 6bINOJIHEHUU NPOEKMOE U y'{€6H0-MCCJl€()060m€JZbCKMX 3a0a4 XUMUYECKOLL memamuxu,
— NnpocHO3Uposanib cCmpoeHue u CBOUICMBA HE3HAKOMBLX Heop2aHU4YeCKUx U OpeaHuyecKux seuecmes Ha OCHo8e analocuu,

—  NPOCHO3UPOBAMb MedeHUe XUMUYECKUX NPOYecco8 6 3d8UCUMOCTU OM YCI0GUL UX NPOMEKAHUs U npediazsams CHOcobbl YRpasieHus Smumu
npoyeccamu,

—  YCMAaHABIUBAMb 83AUMOCES3U XUMUL C NPEOMEMaMU 2YMAHUMAPHO20 Yukaa (1361KOM, TUMepamypoul, Mupo8ou Xy00HCeCmEeHHOU KYIb My poil);

—  pacKkpuleamsv poib XUMUHECKUX 3HAHUL 8 0yOyujell npaKmuyecKkol 0esmeibHOCm;

—  PAcKpwieamsv poib XUMUYECKUX 3HAHULL 8 (POPMUPOBAHUU UHOUBUOYATILHOU 00PA308aMENbHOU MPACKMOPULL;

—  NPOZHO3UPOBAMb CNOCOOHOCMb HEOP2AHUYECKUX U OP2AHUYECKUX 8elyecme NPOosGIaAmb OKUCIUMENbHble U/UTU 80CCIMAHOBUMEIbHbIE CEOUCMEBA C
yuemom cmeneHetl OKUCIEHUs INEMEHMO8, 00PA3yVIOuUx Ux;

— apeymenmuposamsv eOUHCMBO MUPA eujecms YCmaHo8IeHUeM 2eHeMU4ecKoll 853U MeHCOy HeOP2AHUYECKUMU U OP2AHUYECKUMU 8euecmeamu,

—  81ademsb XuMUu4eCcKuUM s3blkoM OJist 0002AUeHUsl CIOBAPHO20 3ANACA U PA36UMUSL peyl,

— Xapakmepuzoeamsv CMAHOGIEHUe HAYYHOU meopuu Ha npumepe omkpvimus Ilepuoouueckoco 3aKona u meopuu Xumuiecko2o CmpOeHuUs.
OpeaHUYEeCKUX Beuyecms;

—  Kpumuuecku OMHOCUMbCS K NCEBOOHAYYHOU XUMUYECKOU UHDOpMayul, Noayyaemol U3z pasuvlx UCHOYHUKOS,

— noHumamuv 2n00anvHble NPodIEMbl, cmoswue nepeod Heioseuecmeom (IKonocuuecKue, IHePLeMmudecKue, Cbipbesvie), U Npedidazams nymu ux
pewerus, 8 MOoM Yucie u ¢ NOMOWbIO XUMUU.
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TEMATHYECKOE TIJIAHUPOBAHME. OPITAHUYECKA I XMMMS. BA3OBBI YPOBEHbD. 10 KJIACC

(1 g B HEOemt0, Bcero 35, U3 HUX 29 — pe3epBHOE BpeMs)

N Tema. Ilnanupyembie pe3yJibTaThl
(]
Jdara JdemMoHCcTpalnus onbITOB. OcHOBHOE cofep:KaHue YPOKa JIu4HOCTHBIE
n/n IIpeameTtHbIe
Hcnosb3osanue HOP MeTtanpeameTHbie
TEMA 1. TEOPUSA CTPOEHUA OPTAHUYECKUX COEJVUHEHUUA
Hab6monenue, Hcnonvzoeams OCHOBHEIC
1 Metoasl HAy4YHOTO PeryasiTuBHble:
MPEITOI0KEHHE, WHTEJUIEKTYaIbHBIS
TMO3HAHUA. 1. CraBuTh y4eOHBIC 3a7]a91 HA OCHOBE
runore3a. [Touck ortepanuu (opmynuposams
JdeMoHcTpanuu. . COOTHECEHHUS TOT0, YTO YK€ M3BECTHO U
N 3aKOHOMEPHOCTEH. TUNOTE3Y, NPOGOOUMDb aHATIN3 N
BuneodparmenTsi, cnaigsl ¢ N YCBOGHO YYaITUMCsI, U TOTO, UTO eIIé
Hay4HEbIii 5KCTIEpUMEHT. Y CUHTE3, 00001IeH e,
n300paKEeHUSIMU HEU3BECTHO.
N BriBog. 8b1A6/151Mb TPUINHHO-
XHMHUYECKOU 1abopaTopuH, 2. CaMOCTOSITENTFHO OOHAPYKUBATh U
CIIeICTBEHHBIE CBA3H),
MPOBEICHUS XUMHYECKOTO (dopmynupoBaTh yueOHyI0 mpobdiemy,
MPOBOOUMH IKCIIEPUMEHT 9
AKCTIEpUMEHTA. OTIpEAETATH EeTh YIeOHOH
" puxcupogams €ro
JIesATeIbHOCTH.
pe3ynbTaThl
C IOMOIIIBIO POJTHOTO SI3bIKA U
Ilo3HaBaTe/IbHBIE:
SI3BIKA XUMUH.
5 1. CamocTOSTENHFHO BEIIEISTH U
IIpenmer CraHoBJIeHUE Paznuuams npeaMeTsl (hopmynpoBaTh 1O3HABATENBHYIO LIEb.
OPraHU4eCKOM OpraHuYecKOil XUMHUU KaK OpraHuYecKoOu U 2. AHaIM3UpOBATh, CPABHUBATD,
XUMHH. Hayku. Butanusm u ero HEOPraHUYECKOU XUMUH, KiaccupuIMpoBath 1 0600marh paxTsl 1
kpax. OnpeneneHue MUHEpAJIbHBIE U ABJICHHA.
JdemoHcTpanuu.
3JIEMEHTHOTO COCTaBa OpraHWYeCcKHe BEIIEeCTBA.
Komnexkmus K .
IPHPOIHEIX OpraHu4ecKHuX Knaccuguyuposamo OMMYHHMKATHBHbIE;
I/ICKyCCTBeH’HBIX " COETMHEHUM. OpraHuyYecKue BEeIecTBa o 1. CamocTOsITEIEHO OPraHU30BBIBATH
CHETCTHICCKIX IInaBnenue, oOyrivuBaHue UX OPOMCXOXKJICHHUIO HA y4eOHOEe B3aMMO/ICHCTBHIE B IPYIIIC
OpTaHHYECKHX U TOPEHHUE OPraHUYECKUX OPUPOJAHBIE, UCKYCCTBEHHbBIE (ompeensTh 00LMe LeIH, PACIPEALIsTh
N BEIIeCTB (Ha MpUMepe U CUHTETHUYECKUE. poOJIH, 1OroBapuBaThHCs APYyT € APYTOM 1
COeIVHEHUH,
MATEPHAIOB I caxapo3sbl). Ilposooums u nabarooams T.1.).
p JInyHOCTHBIE:

U3JIEIUN U3 HUX.
JlaGopaTopHble ONbITHI.

XUMHYECKUN OKCIICPUMCHT.

1. ®opmMHupOBaTh OTBETCTBEHHOE
OTHOIIEHWE K YUCHHIO.




1. Onpenenenue
3JIEMEHTHOI'0 COCTaBa
OpraHUYeCcKUX
COEIUHEHUM.

2. DopMUpOBaTH CAMOYBaKEHHS U
SMOLMOHAJIBHO- [TOJIOKHUTENbHOE
OTHOIIIEHUE K ce0e, TOTOBHOCTh
OTKPBITO BBIPA)XXaTh U OTCTAUBATh CBOIO
MO3ULIHUIO.

Teopust ctpoeHust

OpPraHUYCCKUX COeZ[HHeHPIﬁ.

JlaGopaTopHble ONbITHI.

2. UsroroBienue moaemueii
MOJIEKYJI OPTaHUYECKIX
COCTUHCHU.

OCHOBHBIE TTOJIOKESHUS
Teopuu cTpoeHus A. M.
bytneposa. BaneHTHOCTS.
DneMeHTHI C TOCTOSTHHOM
U IIEPEMEHHOU
BaJICHTHOCTBIO.
CrpykTypHBIE POPMYITBI
HeopeaHUyecKux u
OpPraHNYCCKUX BCUICCTB.
Tunsi yenepoousix yenouex:
JIUHEUHAs, Pa36emeIeHHAs,
samxHymas. Kpamnocmo
XUMUUECKOU CEA3U.
Hzomepus. Buowi
uszomepuu. Ilonsitue o
B3aUUMHOM BJIMSHUU
aTOMOB B MOJIEKYJIax
OpPraHWYECKHX BEIIECTB.

ObvacHams IPUIHHB
MHOT000pa3us

OpPraHUYECKUX BEIIECTB U
0COOCHHOCTH CTPOCHHS

atoma yriepoaa. Pasiuuamo
TTOHSTHS «BAICHTHOCTHY H
«CTETIeHb OKUCIICHUS,
onepuposams UMH.

Ompasicams cOCTaB U

CTPOCHHUE OPraHUYECKHUX
COCIMHEHUN C IOMOILBIO
CTPYKTYPHBIX (popmMy u
MOOenuposams uxX

MOJICKYJbl. Paziuuamo

TIOHSTHS «A30MEP» U

«TOMOJIOTY.

Ha3zvi6ams n3y4eHHbIE TTOJI0XKECHUS
TEOPHUHU XHUMHUYECKOTO CTPOCHUS A.
M. bytneposa.

PeryiasgTuBHbBIE:

1. BeigBuraTe Bepcuu perieHus
MPOOJIEMBI, 0CO3HABATh KOHCYHBIH
pe3ynbTaT, BEIOUPATh U3 MPEII0KEHHBIX
1 ICKaTh CAaMOCTOSATEILHO CPEACTBA
JOCTHIKEHHMS 1ETIU.

Ilo3HaBaTeIbHbIE:

1. CTpouTth TOTUIECKOE PACCYKACHNUE,
BKJTIOYAIOIIIEE YCTAHOBJICHHE

MIPUYMHHO- CJICJICTBEHHBIX CBA3CH.
KoMMYHMKaTHBHBIE:

1. YauTsiBaTh pa3Hble MHEHUS U
WHTEpECH 1 000CHOBBIBATh COOCTBEHHYIO
MO3UILIMIO.

JIMYHOCTHBIE:

1. TIposiBASITH YCTOHYMBBIN Y4EOHO —
MMO3HABATENLHEIN HHTEPEC K HOBBIM
crioco6aM pereHus 3a1ad.

TEMA 2. YI'JIEBOJOPO/bI U UX ITPUPOIHBIE UCTOUYHUKU




ITpupoaHsbIil ra3 Kkak
HCTOYHUK YTII€BOIOPOAOB.
Hemouncrpanun. Komnekius
BEILIECTB U MaTEpHUAaJIOB,
MOJIy4aeMBIX Ha OCHOBE
NIPUPOTHOTO Tasa.

ITpuponnslii ras, ero
COCTaB ¥ HaIpaBJICHUS
HUCIIOJIL30BAaHUS B
Ka4yeCTBE TOMIMBA U
XUMHYECKOTO ChIPHS.
Konsepcus memana.
Cunmes-2a3z u e2o
ucnoavsoseanue Ois
NOAYYEHUs CUHMEMULEeCKO20
bensuna u Mmemanoda.

Xapaxmepu3zosamwv cOCTaB
OCHOBHBIC HAIIPABIICHUS
HCIIOIB30BaHUs U
nepepadoTKX MPUPOTHOTO
raza. ¥Ycmanasnusame
3aBUCHMOCTDb MEXIY
o0BreMaMu JOOBIYH
npupoaHoro raza B PO u
oromxeroM. Haxooumeo
B3aUMOCBSI3b MEKIY
H3y4aeMbIM MaTepPHAIIOM U
Oymymiei
npo¢eCCHOHATBLHOH
JIESITEIbHOCTBIO.

IIpaBumna sxonorudecku
I'paMOTHOT'O ITOBCACHUS U
Oe3zomacHOT0 OOpaImieHus ¢
MPUPOJTHBIM ra3oM B OBITY U Ha
MPOU3BOJICTBE.

PeryvasitTuBublie:

1. CocTaBnsats (MHINBUAYATHHO WIIH
B TPYIIIE) IJIaH PEIICHUS MTPOOJICMBI.
2. Paboras no rutany, cBEpsITh CBOU
JIEUCTBUA C LIENIbIO U, TPU
HEOOXOAMMOCTH, UCTIPABIIATH OITHOKH
CaMOCTOSITEIBHO.

3. B ouanore ¢ yuurenem
COBEPIICHCTBOBATH CAMOCTOSTENEHO
BBIPa0OTaHHBIC KPUTCPUH OIICHKH.

Ilo3HaBaTeJbHBIE:

1. BeIsBNATE NPUYUHBI U CIICACTBUS
MPOCTHIX ABJICHUH.

2. Co3naBaTh CXeMaTHYECKHE MOAETIH C
BBIJICJICHUEM CYILECTBEHHBIX
XapaKTePUCTUK O0BEKTA.

3. [IpeoOpazoBbIBaTH HHPOPMAIHIO U3
OJTHOTO BHJIA B APYTOii (TaOnuIry B
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ITpenenbHble
YTIeBOAOPOIBI. AJTKaHEI.
JdemoHncTpanuu.
[TapocTepkHEBBIE U
00BEMHBIE MOAEITH MOJIEKYIT
MEePBBIX IMIpeACcTaBUTENIEH
KJacca ajaKaHOB.
dusnueckue cBOMCTBa
razoo0pa3HbeIX (MIpOITaH-
OyTaHOBasi CMECh B
3aKUTAJIKE), KUTKUX
(OeH3mH) U TBEPIBIX
(mapadun) aKaHOB:
arperaTHO€ COCTOSIHUE,
pacTBOPUMOCTH B BOJIE.
T'openue nponan-
OyTaHOBOM cMecH
(3axxuranka). OTHOIIIEHHUE
aJIkaHOB K PacTBOPY
repMaHraHarta Kajaus U
6pomHoOii Boze/

3HavyeHHe MIPUPOTHOTO
rasa v MHBIX MpeaeIbHbIX
YTIIEBOOPOJIOB B Ka4ECTBE
TOIUTMBA U XUMHYECKOTO
CBIpbs. MeTaH U ipyrue
aJIKaHbI KaK COCTaBHAsI
9acTh IMIPUPOJTHOTO ras3a.
XUMHYECKHUE CBOUCTBA
MeTaHa,
00yCIIOBIIMBAIOIIHAE €TO
npUMEHEHHE (TOpeHHUE,
MMUPOJIH3,
raJloTeHUPOBAHUE).

I'omomoru merana,
U30MepUsl U HOMEHKJIaTypa.
Herunpuposanue
staHa.Kpekune u
uzomMepu3ayus aIKaHos.
Ankunvrvie paouxanwl.
Mexanusm
€80000HOPAOUKATLHOZO
2a102eHUPOBAHUS ANIKAHOS.

OmnpenensTh

OPUHAAICKHOCTH BEIIECTB K
pa3IUYHBIM THUIIAM

(IpeneTbHBIM HITH

HenpeaeIbHBIM) U KJIaccaM
yraesogoposoB. Ha3zeiBaTh

HUX [0 MEXAYHapOaHOMI
HOMEHKJIAType,

XapakTepu30BaTh CTPOCHUE

M CBOMCTBA Ba>KHEUIIINX
MpeicTaBUTeNeH, HAOII0aTh U
OIMMCHIBATH AEMOHCTPAITUOHHBIMN
9KCIIEPUMEHT C IIOMOIIBIO POTHOTO
A3BIKa U s13bIKa xuMuu. O0o00mare
3HAHWS U JeIaTh BEIBOIKI O
3aKOHOMEPHOCTSIX U3MEHEHUSI
CBOMCTB yIJ1€BOAOPOAOB B
TOMOJIOTHYECKUX psiaax. Paznuuare
TIOHSITUS «A30MEP» U «TOMOJIOTY.

TEKCT U TIp.).

KoMMyHHUKATHBHBIE:

1. ®opmynupoBaTh COOCTBEHHOE MHEHHE
1 TIO3UIIMIO, 33/1aBaTh BOIPOCHI, CTPOUTH
MOHATHBIE U1 HapTHEPA NOHATHS.

2. Y4uThIBaTH pa3Hble MHCHHUS U
CTPEMHTHCS K KOOPAWHAIINK Pa3IMYHbIX
MO3ULIUI B COTPYIHUYECTBE.

JIM4YHOCTHBIE:

1. [TocTeneHHO BBHICTPaNBaTh
COOCTBEHHOE IIETIOCTHOE MUPOBO33PCHHE:
0CO3HaBaTh NOTPEOHOCTh U TOTOBHOCTD K
caM000pa30BaHMIO, B TOM YHCJIE U B
paMKax caMOCTOSATENLHOU NEATSITLHOCTH
BHE IIKOJIBI.

2. OuenuBath coaepkaHue (UCXOIs U3
COLIMAIBHBIX U JIMYHOCTHBIX LIEHHOCTEH),
o0ecreunBaroIIee JINIYHOCTHBIN
MOpaJIbHBIH BBIOOD.

OTHIICHOBLIC
YTJIEBOAOPOIBI, UIH
aJIKEHEI.

JdemoHcTpanuu.
[TapocrepkHeBas u
o0BeMHAas MOJEIN
MOJICKYJIBI dTHUJICHA.
TI'openue sTusnena.
Konnexnnsa

«ITonuaTHUNIECH U U3CITNUA U3
HETO».

JlaGopaTopHbie ONBITHI. 3.
ObnapyxeHue
HETIPEJIENIbHBIX COEJTMHEHUN

OTHIIEH KaK
MpEeACTaBUTENb AJIKEHOB.
[losyuenue 3THIIeHA B
MMPOMBIIIIICHHOCTH
(mermapupoBaHUe 3TaHA)
" B TabopaTtopun
(merumpararmus dTaHONA).
CgoiicTBa (Topenwue,
OpoMupoBaHuE,
rujipaTanusi,
MMOJINMEPH3AIHS,
OKHCJICHHE PaCTBOPOM
KMnO4) n npuMeHeHue

stuiieHa. [lonusTrieH.

Haszvieams no
MEXIYHapOOHOU
HOMEHKJIAType aIKeHBI C
TTOMOIIBIO POJHOTO SI3bIKA U
SI3bIKA XUMUH.
Xapaxmepuszosamuo
CTPOEHHUE, CBOMCTBA,
CIIOCOOBI MOTyYESHHUSI U
00J1aCTH IPUMEHEHUSI
STHJICHA.

Habnrwoame,
CaMOCTOATEIBHO HPOBOOUMb
U OnucvLIBamsb XUMUYECKUIN
9KCTIEPUMEHT.

PeryasitTuBubie:

1. ObHapyxuBaTh U YOPMYITUPOBATH
y4eOHYI0 POo0JIeMy T10]T PyKOBOJICTBOM
YUUTEIS.

2. CTaBuTH 11€JIb ACATSIHLHOCTH HA
OCHOBE TIOCTaBJIEHHOU MPOOJIEMBI U
npejiaraeT HECKOJIBKO CIIOCOO0B ee
JIOCTHKCHHS.

3. CaMOCTOSTENBHO aHATU3UPOBATh
YCIIOBHS TOCTHIKEHHS 11€JIM Ha OCHOBE
y4€Ta BBIJICIICHHBIX YUUTEIEM
OpPHEHTHUPOB JICHCTBUS B HOBOM
y4eOHOM MaTepHuae.
ITo3HaBaTeJbHbIE:
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B KUJKUX Ilponunen. Yemanasnueams 3aBuCUMOCTD 1. OnpeaensTb BO3MOXKHbBIE HCTOYHUKHU
He(dTenmpoayKTax. CmepeopezynapHocms MEXAY TUIIOM CTPOCHUSA HEOOXOMMBIX CBEICHHNA, IPOU3BOIUTH
noaumepa. OCHOBHBIE YIJI€BOAOPOIa U €r0 XUMUYECKUMHU | TIOUCK HH(OPMALIUH, aHATTU3UPYIOT U
MOHSITUS XUMHUU CBOIMCTBaMH Ha MpPUMEpPE OIICHHUBAIOT €€ I0CTOBEPHOCTb.
BBICOKOMOJIEKYISPHBIX JIOTUYECKUX CBS3€H: NpeaeabHbIiI 2. CaMOCTOSITENIHHO BBLICIATE U
coenuHeHul. Peakuuun — peaKLUUH 3aMelICHUs, (hopMyTHUpPOBaThH TIO3HABATENHHYIO IIEITh.
MOJIUMEPU3ALIUH. HeMpeaenbHbII — peaKkuuu 3. ®opMupoBatb yMeHUs HAOIIO1ATh,
[MommsTriien n obnactu MPUCOETUHEHUS. JIenaTh BBIBOJBI IIPH MPOBEAECHUH OIIBITOB,
€ro IIPUMEHEHHUSI. yMeHwust paboTaTh ¢ KHUTOH H ©
Tonyuenue nonusmuiena [IEPUOIUYECKON CUCTEMOH.
noaumepusayueti SMmuiend, KoMMyHMKATHBHBIE:
NOIUNPONULEHA 1. ®opmupoBaTh yMeHuUs paboTaTh B
noaumepuzayuel NponuieHda. napax, OTBE€4aTb Ha BOIIPOCHI YUUTEA,
Ilpasuno B. B. YMETb UCII0JIb30BATh XUMUYECKUH SI3BIK,
Mapxosnuxosa nHa npumepe yMeHue paboTaTh ¢ XUMHUUECKON
nponunena. KauecTBEHHbIE OCY 0.
peaKkIuy Ha HelpeaeIbHbIe 2. BnaneTs MOHOIIOTHYECKOH U
COEMHEHUS: JUATIOTHUYECKON popMaMu pedn B
obecrBeunBaHre OpOMHOUN COOTBETCTBUH C HOPMaMH POJTHOTO
BOJIbI U pacTBOpa SI3bIKA; BBIPA’KaTh CBOU MBICIIH C
IIepMaHraHaTa Kaiausl. JIOCTaTOYHOM MOJHOTON ¥ TOYHOCTBIO.
Tomonozuueckuti psio smu- JINYHOCTHBIE:
JIEHOBBIX Y2N1e8000P0008, 1. IIposBIATE OTBETCTBEHHOE OTHOIIIEHHUE
uzomepust (yenepoonozo K 00y4YEeHHI0, YBRKUTEIFHOE OTHOIIICHHE
ckenema u NoJ0J4CeHUs. K CTapLIMM U MIJIQIIINM TOBApHILAM;
Kpammuou ces3u), 0CO3HABaTh LEHHOCTh 3J0POBOIO U
nomenknamypa. llonyuenne 6e3omacHoro oOpasa KU3HH.
3TUJICHA JIeTupaTauuen 2. ®opMHUpOBATh OTBETCTBEHHOE
3TaHoNa U OTHOILUEHUS K YYEHHIO, TOTOBHOCTH U
JeTUIPUPOBAHNUEM 3TaHA. CIOCOOHOCTH, 00YUAIOIINXCS K
CaMOpPa3BHUTHIO U CAMOOOPA30BaHUIO.
JnenoBbie Kay4yk U ero CBOHWCTBA. Ha3zvieams 110 MEXIyHapOTHON PeryasiTuBHbIe
YTJI€BOIOPOIBI. BykaHHU3aI#s KaydyKa. HOMEHKJAType ITUCHBI. 1. BolaensTs ¥ 0CO3HABaTh TO, UTO yXKe
Kayuykwu. Pesuna. M3omnpen kak Xapaxmepuzoeams CTpPOEHHUE, YCBOEHO M YTO €Il€ TIOJIEKHUT YCBOEHHUIO,
JdemMoHcTpanuu. MOHOMEp IPHUPOIHOTO CBOWCTBA, CNOCOObI NOLYYeHUs ’ OCO3HAIOT Ka4eCTBO M YPOBEHb YCBOCHUHI.
Monenu obJyiacty mpuMenenus 1,3- 2. CtaBuTh yueOHYIO 3a7a9y Ha OCHOBE

(1mapocTep>kHEBBIE U

KayyJykKa.
CuHTeTHYECKNH KaydyK.

OyTanueHa.

COOTHCCCHUSA TOT'O, UTO YIKE€ U3BCCTHO U
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00BeMHas) MOJICKYJI
1,3-Oyraguena u 2 -
meTui-1,3-0yranuena
(u3otmpeHa).
Paznoxenue kayudyka
IIpY HarpeBaHUH,
HCIIBITAaHUE
MPOJIYKTOB
pa3oXKeHus Ha
HeTpe- IeIbHOCTD.
Konnexunun
«Kayuykn», «Pe3una
W U3JeNIUS U3 HEe».

1,3-ByranueH kak MOHOMEp
JUBUHHUIIOBOTO U
O0yTaaueHOBOTO
CUHTETHUYCCKHX Kay4IyKOB.
HHple xuMuyeckue
CBOIICTBA JUEHOB:
rajoreHUpOBaHUE,
2udpoeanozeHuposanue,
euopuposanue. 1,2- u
1,4-npucoedunenue.
THonyuenue ouenosvix
y211e6000p0008 memooom C.
B. Jlebeoesa u
Oe2uopuposanuem aiKaHos.
Tomonozuueckuti psio
CONPANCEHHBIX OUECHOBbIX
Y211e6000p000s,
HOMEHKAamypa.

Habnwooams u onuceleamo
JIEMOHCTPAIIMOHHBIA XUMHUYECKUHN
AKCTICPUMECHT.

YCBOEHO, U TOTO, YTO €II[¢ HEU3BECTHO.
Ilo3HaBaTeIbLHBIE

1. Ilouck ¥ BeIAEIEHNE HEOOXOIUMON
nHGOpPMAIUH; TPUMEHEHUE METOIOB
MH()OPMAITMOHHOTO TTOMCKA, B TOM YHUCIIC
C TIOMOIIBI0 KOMITBIOTEPHBIX CPEICTR.

2. AHanM3UpPOBaTh OOBEKT, BBIACIISAS
CYIIECTBEHHBIC U HECYIIIECTBEHHEIE
TIPU3HAKH.

KoMMyHHUKATHBHDLIE

1. Y4uThCS OPraHU30BBIBATH U
TUTAHUPOBATh y4eOHOE COTPYTHUIECTBO C
YYUATENEM U CBEPCTHUKAMHU.
JIMYHOCTHBIE

1. ®opmupoBaTh IO3HABATEIHHBIE
WHTEPECHI, HHTEIJUIEKTyalIbHbIC U
TBOpYECKHE CITOCOOHOCTH.
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AlleTHIEHOBEBIE
YTJIEBOAOPOIBI, WU
AJIKUHEL.
JdeMoncTpanun.
Mogenu
(mapocrep>kHEBas U
00BEeMHas) MOJICKYJIbI
arneruiieHa. ['openue
areTuiIeHa.
JlaGopaTopHble ONbITHI.
4. llonyuenue u
CBOICTBa allETUJICHA.

BricokoremnieparypHoe
IUTaMsl areTuiIeHa Kak
OIHa U3 o0JIacTei ero
npuMeHenwus. [lomydenue
arneTuiIeHa MUPOIU30M
MeTaHa U KapOWIHBIM
criocoboMm. [lonyuenue
Kapbuoa xaavyus.
XUMHYECKUE CBOMCTBA.
aleTuJIeHa:
raJjoreHupoBaHue,
TUAPOTAJIOTeHUPOBaHNE
(XTOpBUHWIT U
MNOJIMBUHUIXJIOPUI, €TO
MIPUMEHEHNE), THAPATAIUS
(peaxmus

M. I'. Kyuepoga),
TpuMepu3sanus (peakuus
H. /1. 3emmHCKOTO).
Tomonocuueckuii psio,
u3oMepus, HOMeHKIamypa
ANKUHOB.

Haszbieams 110 MEXTyHAPOTHOMH
HOMEHKJIATYpE aJKHUHBI C
TTOMOIIBIO POJTHOTO SA3BIKA U SI3BIKA
XUMHUH.

Xapaxmepuzoeams CTpOEHUE,
CBOWCTBA, CIIOCOOBI MTOTYyYCHUS U
001aCTH TIPU MEHEHUS alleTHUIICHA.
Habnwooames, camocmosamenvHo
npoeoouUms U ONUCHIEAMb
XUMHUYECKHUIH dKCIIEPUMEHT.
Omauvams 0COOCHHOCTH PEAKITHIA
MPUCOCIMHEHHUSI Y alleTUIICHA OT
peaKkuii IPUCOCINHECHHUS STHIICHA.

PervasitTuBublie:

1. CaMOCTOSTEIEHO OCO3HABATH MPUINHEI
CBOETO yCIeXa WK HeyCcIeXa ¥ HaXOUTh
CIIOCOOBI BBIXOJIa M3 CUTYallUU HEeycCIexa.
Ilo3HaBaTe/IbHbIE:

1. CtpouTts nMOTHYECKOE pacCyXIeHNE,
BKJIIOUAIOIICE YCTAHOBJICHUE
MIPUYUHHO-CIIEJICTBEHHBIX CBSI3EH.

2. OCynIeCTBIIATh pacIIUPEHHBIH

MOKCK MH(popManuu ¢

WCIIONb30BaHUEM PECYPCOB OHOIHOTEK

u aTepHera

KoMMyHHKATHBHBIE:

1. ®opmysrpoBaTh COOCTBEHHOE MHEHHE
Y TIO3HIINIO, apTYMEHTHPOBATh U
KOOPIMHHUPOBATH €€ C TTO3UIHAMHU
NapTHEPOB B COTPYAHUYECTBE IIPU
BEIpa0OTKE OOIIETo pemeHus B
COBMECTHOM JIEATEIBbHOCTH.
JIMYHOCTHBIE:

1. BeicTpauBaTh COOCTBEHHOE 1IEJIOCTHOE
MHPOBO33pEHHE: 0CO3HABAThH
MOTPEOHOCTh U TOTOBHOCTH K
caM000pa30BaHMIO, B TOM YHCJIE U B
pamMKax caMOCTOSITENLHOU JAesITeTbHOCTH
BHE IIIKOJIBI.

Apomartnueckue
YIIICBOAOPO/IbI, UITH apCHBI.
JdemoncTpanuun. O0bemMHas
MOJIeIb MOJICKYJIBI O€H30J1a.
l'openne 6en3omna.
OrtHomeHnue 6eH301a K
OpoMHOM(MOAHOI) BOJIE U
pacTBopy nmepMaHTaHaTa
Kanus (Ha npuMepe
TEXHUYECKUX
pacTBOpuUTENEH,

OrkpeITHE OC€H3071a, €TO
CBOWCTBA U NEPBHIC
00J1aCTH IPUMEHEHUSI.
YcraHnoBieHue
XHMHUYECKOTO CTPOCHUS
6enzona. opmyna
Kekyne.

Cogpemennvie
npeocmasienus

0 cmpoenuu bensona.
XUMHYECKHE CBOMCTBA

Xapaxmepuzosambo

0COOEHHOCTH CTPOEHMUS,
CBOMCTBa U 00J1aCcTU

NIpUMEHEeHUs OeH30J1a C
MOMOILBIO POJHOTO S3bIKA U
SI3BIKA XMMUU.

Habnwooame u onucsieams
JIEMOHCTPAllMOHHBIA XUMUYECKUI
SKCIIEPUMEHT.

PeryasiTuBHbI€:

1. ®opmupoBaTh yMEHUE YIUTHIBATH
BBIJICJICHHBIC YUYUTEIEM OPUEHTHPHI
JIECTBUSA B

HOBOM y4eOHOM MaTepHale B
COTPYJHUYECTBE C YUUTEIIEM.

2. [InanupoBaTh CBOM ACHCTBUS B
COOTBETCTBHUHM C ITOCTaBIECHHON
3aauel U YCIOBUSIMU €€ peau3allii.
3. BeiiBUraTh BEpCUM pEILICHUS
poOJIeMBbI, 0CO3HABATH KOHCYHBIN
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coZIeprKaIluX apeHbl).

OcH30J1a: raJoreHHPOBaHUE,
HutpoBaunue. [lonyuenue
benzona. 'omonoz benzona
— MONYOL.

10 Hedts n criocobsr ce HedTs, ee cocras, XapakTepu3oBaTh COCTaB U
nepepaboTKH. (uznueckue cBoNCTBa U OCHOBHBIE HalpaBICHUs
HMemoncTpanuu. npoucxosxcoetue. HUCIOJb30BaHUS U
O6pasoBanue DKOJIOTHICCKUE nepepaboTku HePTH.

HE(TAHOMN MIICHKH Ha IOCIEACTBHUS Pa3IuBa YcTaHaBIMBaTE 3aBUCUMOCTh
HOBEPXHOCTHU BO/BL. HedTH B cIOCOOBI OOPHLOBI MEXIy 00beMaMH JOOBIYH
OGuapyxenue ¢ HuMH. IIpoueccel HedTu B Poccun u
HENPCEACIbHBIX nepepadoTKH HePTH: OO KETOM IoCyAapCTBa.
COCIMHEHHH B JKHIKHX pexTuduKanys, KpeKuHr, Haxonuts B3auMOCBSI3b
HEe(TEMPONYKTaX. pugopmune. TIpoayKThI MEXAy U3ydaeMbIM
JlaGopaTopHbie ONBITHI. 5. nepepadoTK! HEPTH U UX MaTepuaioM u Oynyuei
OsnakomieHune ¢ HCIIOIB30BaHUE. npodecCuOHAIBHON
xostekuueii «Hedrs n Ilonsamue 06 okmanosom JIeSITeIbHOCTHIO.
OPOAYKTEL €€ yucue. IIpaBuna skonoruydecku
nepepaboTKm». IpaMOTHOI'O OBEECHUS U
0e30macHOTro O0paImIeHus ¢
HepTenpoAyKTaMH B OBITY
U Ha NIPOU3BOJICTBE.

11 O606uieHne u Knaccuduxauust Knaccuduuuponars
CHCTeMAaTH3aLMsl 3HAHUI 00 | yreponopoos mo YIJI€BOAOPOIBI IO CTPOSHUIO
yIJI€BOIOPOIAX. CTPOCHHIO yTIIEPOIHOTO YIJIEPOJHOIO CKejleTa U HATMYUIO

CKelleTa M HATHIHIO KpaTHBIX CBSI3€U. Y CTaHABIMBATH
KpaTHBIX CBs3eil. B3au- B3aMMOCBSI3b MEXIY COCTaBOM,
MOCBSI3b MEX/Iy COCTaBOM, CTPOCHHEM U CBOHCTBAMH
CTPOCHUEM U CBOMCTBaAMU YI7€BOA0PO10B. OMHCHIBATE

12 Konrpoubnas pa6ora Ne 1 | yrieBoaopo/IoB. FCHCTHUICCKHC CBA3ZN MEXKY

0 TeME « Y TJIIEBOJOPOIBI».

I'eneTnueckas cBsI3b
MEXIy KJlaccaMu
YIJIEBOJIOPOJIOB.

KJIaccaMH yTJIEBOJIOPOJIOB C
IIOMOIIBIO POIHOTO A3BIKA U SI3BIKA
XHMHMHU.

IIpoBoauts pediekcuro
COOCTBEHHBIX JOCTHXEHU B
MMO3HAHWM XUMHH yTIIEBOIOPOIOB.
AHATU3UPOBATH PE3YJIHLTATHI

pe3yibTaT, BI>I6I/IpaTB 13 NPCAJIOKCHHBIX
1 UCKATb CaMOCTOATCIILHO CPEACTBA
JOCTHIKCHUS ILICTIN.

Ilo3HaBaTeJbHbIC:

1. OcymiecTBasATH BEIOOP

HanbOoiee 3 HEeKTUBHBIX

CIOCO0OB pelIeHYs 3a/1a4 B
3aBUCHUMOCTH OT KOHKPETHBIX
YCJIOBHH.

2. OcyuiecTBisTh CpaBHEHHE,
KJ1acCU(UKAIHIO, CAMOCTOATEIIEHO
BBIOMPpAsi OCHOBAHHS U KPUTEPHUH AJIS
YKa3aHHbIX JIOTUYCCKUX onepaum‘/'l.
3. YMeTb onpeaensiTe BO3MOXKHbBIE
WCTOYHUKH HEOOXOAUMBIX CBEICHHMH,
MPOU3BOJUTH IOUCK HH(OpMAIINH,
AHAJIM3UPOBAaTh U OLIEHUBATH €€
JIOCTOBEPHOCTb.

KoMMYHMKATHBHBIE:

1. CoBepiieHCTBOBATh YMEHUE
JIOTOBApUBATHCS U MPUXOIUTH K 00IIEMy
PELIECHHIO B COBMECTHOM 1€ TEIbHOCTH.
2. PazBuBaTh yMeHHE TPOTYKTUBHO
paspemiaTh KOH(QIUKTHI HA OCHOBE ydeTa
HWHTEPECOB U MO3ULIUNA BCEX €T0
YYaCTHUKOB.

JIMYHOCTHBIE:

1. Pa3BuBaTh BHYTPEHHIOIO TTO3UITHIO HA
YPOBHE ITOJIOKUTEIBHOTO OTHOLIEHHUS K
[IKOJIE, TOHUMaHU HEOOXOIUMOCTH
YYEHUS, BRIPQXKECHHOTO B MpeobIagaHuu
y4e0HO-TI03HABATEIHHBIX MOTHBOB U
MPEMOYTEHUH COIMAIBHOTO CIIoco0a
OIICHKH 3HAHMI.
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KOHTPOJbHOH padoOTHI U
BBICTPANBATh IIyTHU JOCTHXKEHHUS
’KEJ1aeMOr0 YpOBHS yCIEIIHOCTH.

2. ®opMHUpPOBATH FKOJIOTUIESCKOE
MBIIJICHHE: YMEHNE OLIEHUBATh CBOIO
JIEATELHOCTD U MOCTYTIKHU IPYTUX
JOJIeH C TOYKH 3PEHUS COXPaHEHUS
OKpY’Karolllel cpeipl.

TEMA 3. KUCJIOPOJJCOAEPXAIIME OPTAHUYECKHUE COEJMHEHMA

13 Cruptsr. DTHJIOBBIH CITUPT U €0 Haszvieams 110 PeryasitupHpie
JeMoHCTpanuu. cBoiictBa. OKHCIEHNE MEXTyHapOIHOM 1.CopmupoBaTh yMEHHE a/ICKBATHO
Mopgenu 3TaHoIa HOMEHKIIATyp€ CIIUPTHL OLICHUBATbh CBOU 3HAHUS U yMCHUSL.
(1rapocTepIKHEBBIE U (bepmenTaTHBHOE, Xapaxmepuzoseamo 2.DopMUpPOBATH UHTEIUIEKTYaIbHBIE U
00BEMHBIE) MOJIEKYIT okcugom mean (11)). CTpOeHHe, CBOIICTBa, TBOPYECKHUE CIIOCOOHOCTH.
CIIMPTOB: METaHOA, XHUMHUYECKHE CBOMCTBA CHOCOOBI NOJNyYEHHs U HosuapatenpHble
9TaHoIIa, STaHOJIA: AETUApPATALIMS, 006J1aCcTH IPUMEHEHNUS 1.Copmuposats ymenne
OMUNEH2TUKOTIA T B3aUMOJIEHCTBHUE C 5TaHoJIa U TIMLIEPUHA C aHalM3MpoBaTh, CpaBHABATD,
rinunepuna. ['openne HaTpHUeEM, TOPEHUE. TMIOMOIIBIO POJHOTO SA3BIKA U KaccuGuuupoBath 1 0600maTh GaKThl U
STaHoJIa. [ostyyenue sTaHoNa SI3BIKA XUMUH. SABJICHIL,
Bzaumopneiicteue ruaparanueil dTueHa, Knaccuguyuposams ciupTbl KommyHHKATHBHbIE
9TaHOJIa C HATPUCM. WeNOUHBIM 2UOPOIUZOM 10 UX aTOMHOCTH. 1.CopmupoBaTh yMEHHE MPE/ICTABIIATE
[Momy4enue sTuacHa eanozensamana, OPoOKEHUEM Habnwoams, camocmosmenvHo NPOJIEIAHHYIO PaboTy.
U3 DTAHOJIA. Ccaxapos. NPOGOOUMB U ONUCHIEAM D 2. ®opMUpOBaTL yMEHHUsI pabOTaTh B
JlaGoparopnbie onbIThbI. 6. T'OMOJIOrMUECKHI psif XMMHUYECKHUI SKCTIEPUMEHT. Tlapax, OTBCYaTh Ha BOIPOCHL y4HTCLA,
CBOHCTBa STHIOBOIO CIMPTA. | OHOATOMHBIX CITUPTOB, YMETh UCTIOIB30BATH XMMUYECKHUIT S3BIK.
7. CBOIiCTBa IIIMIIEPUHA. U30Mepusi, HOMEHKJIATypa. JInYHOCTHBIC
MHOTOATOMHBIE CTIPTHL: 1. ®opMHUpOBaHKE UHTEPECA K HOBOMY
IMUNEH2IUKOIb, TIHLEPUH. HPEAMETY.
KauectBennas peaxmus 2. ®opmuposanue y4eOHO-
HA MHOFOATOMHEIE M03HABATEILHOIO UHTEPECA K HOBOMY
CIIUPTBL yueOHOMY Matepuay u vcnoco6aM
pELIEHNs HOBOM YaCTHOM 3a1a4H.
14 KamenHpIi yromns. KaMeHHBII yroib U ero Xapaxmepuzoeamv Peryiasitunbie:
HemoHcTpanuu. HCHOJb30BaHUE. MPOUCXOXKICHUE U OCHOBHBIC 1. CamocTOsTENBHO aHATH3UPOBATE
Konnexius KokcoBanne KaMEHHOTO HaIpaBJIEHUsI UCIIOJIb30BaHMUSI ycnosus

«KaMeHHBII yroJby.
Koyuieknust npoykToB
KOKCOXUMHYECKOTO

YIJIs, BAXKHEUIIUE
MPOAYKTHI
KOKCOXMMHYECKOTO

1 epepadoTKH KaMEHHOTO
YTJIA.
Yemanasnusamo

JOCTHIXKCHUS LICJIN HA OCHOBE y‘-IéTa
BBIACJICHHBIX YUUTECJIEM OPUCHTUPOB
ﬂeﬁCTBHH B HOBOM y‘-Ie6HOM Marepuale.
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IPOU3BOACTBA.

IPOU3BOACTBA.

3aBUCHUMOCTh
MeXIy o0beMaMu JOOBIIHN
KaMEHHOro yris B PO u
OFOJIKETOM.

Haxooums B3anMOCBSI3b

MEXy U3y4aeMbIM

MaTepUaioM U OyyIIeh
npodecCuoHaIbHOU
JIEeSITeIbHOCTHIO.

ITpaBmiia SKOJIOTHYSCKHU
rpaMOTHOIO IMOBEACHUS U
0e3omacHOTro O0paIieHus ¢
KaMEHHBIM yTJIEM U TTPOIYyKTaMH
KOKCOXMMHYESCKOTO MPOU3BOCTBA
B OBITY U MPOMBIIIICHHOCTH.

15

®eHoun. JleMoOHCTPpALMH.
OOBbeMHast MOJICIIb MOJICKYJIbI
(benona. PactBopumMocThb
(henona B Boze mpu
KOMHATHOW Temreparype u
P HarpeBaHHU.
BzanmonetictBue geHomna ¢
pacTBOPOM MIEIOYH U
OpPOMHO# BOJIOM.
KauectBennas peaxknus Ha
(benos ¢ xITOpPHAOM Kele3a

an

CTtpoeHue MOJIEKYJIbl U
(hmznaeckne cBoiicTBa
(dbenona. Bzanmuoe
BIIMSIHUE aTOMOB B
MOJIEKYJIaX OPraHuYECKUX
BEIIECTB HAa IpPUMeEpPE
(enona. Xumuueckue
cBolicTBa (peHoIa,
MOATBEPIKAAIOIINE
B3aMMHOE BIIMSTHUE
aTOMOB: KHCJIOTHBIE
CBOICTBA, peakuu
raJoreHupoBaHus,
HUTpoBaHus. Ilonyuenne
(enona nu3
KaMEHHOYTOJIbHON CMOJIBI U
U3 npou3- 60OHLIX OeH30.a.

Xapaxmepuzosams 0COOEHHOCTH
CTPOCHUS U CBOMCTBA (peHOa Ha
OCHOBE B3aUMHOTO BJIWSIHHS
aTOMOB B MOJICKYJI€, & TAKKE
CHOCOOBI MOTYUYECHUS U 00IaCTH
MpUMeHeHus (HeHoJ1a ¢ TOMOIIBIO
POAHOTO SI3bIKA U SI3bIKA XUMUHU.
Habnrwooams u onucvieams
JIEMOHCTPAIITMOHHBIA XUMHUYECKUN
SKCIIEPUMEHT.

Cobnrooams ipaBuia
SKOJIOTHYECKH I'PAMOTHOTO H
0e301acHOro OOpaIeHus C
TOPIOYNMH U TOKCHYHBIMHU
BEIIIECTBAMU B OBITY U

OKpY Karollen cpejie.

2. OcymecTBIATh KOHCTATUPYIOIUH 1
IPEIBOCXUIIAIOIINN KOHTPOJIb 10
pe3yibTaTy U MO CIOCO0y ACHCTBHS;
aKTyaJIbHBIH KOHTPOJIb Ha YPOBHE
IIPOU3BOJIBHOTO.

Ilo3HaBaTeIbHBIE:

1. Co3naBaTh 1 mpeoOpa3oBLIBATH
MOJCIIH U CXEMBI I PEIICHHS 3a/1a4.
2. O000mATh ITOHATUA —
OCYIIIECTBIISATh JIOTUYECKYIO
OTIepaIuIo.

KoMMVYHHKATHBHBIE:

1. ®opmynupoBaTh COOCTBEHHOE MHEHHE
U IMO3UIHWI0, apr'YMECHTUPOBATE U
KOOPJMHUPOBATH €€ C MO3UIHAMH
NapTHEPOB B COTPYAHUYECTBE NIPU
BBIpabOTKE OOIIIEro pemeHus B
COBMECTHOM JI€ATEIbHOCTH

JINYHOCTHBIE:

1. ®opmupoBaTh OTBETCTBEHHOE
OTHOIIICHHUS K YUYCHHUIO, TOTOBHOCTH H
CIOCOOHOCTH, 00YUAIOIINXCS K
CaMOpa3BUTHIO U CAMOOOPa30BaHUIO.

2. ®opMupoBaTh CIIOCOOHOCTH K
LeJIeNoIaraHuio, CaMOCTOSTEIbHOM
IIOCTaHOBKE HOBBIX YI€OHBIX
3aJ1a4 ¥ IPOSKTUPOBAHMIO COOCTBEHHOM
y4eOHOH IesITeTHHOCTH.
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AJbIeruam!.
JdeMoHcTpanuu.
Monaenu
(1mapocTepKHEBbBIC U
00BEMHBIE) MOJIEKYIT
MeTaHasl U dTaHasl.
O3HaKOMIJICHHUE C
KOJIJIEKIIueH
njacTMacc

M U3JICNINI U3 HUX.
JladopaTopHbIe ONBITHI. 8.

CaoiicTBa popManperumaa.

ITpousBoacTBO U
HCIIOJIb30BaHUE
CTPOUTEIBHBIX U
OTACIIOYHBIX MAaTECPUAJIOB
Ha OCHOBE ITOJIMMEPOB U3
(eHoO0hopMaNTLIETHUTHEI
X CMOJI U UX aHAJIOTOB.
dopmanpaeruia, ero
CTpocHHUE U (pu3mIecKue
cBOMCTBa. Dopmaiun.
XHUMHYECKHUE CBOUCTBA
opmansnernma:
TUAPUPOBAHUE,
okucienue. Peaxyuu
NOMUKOHOEHCayuu.
TI"'omosoruueckuii psia
anpJAEeTUA0B, U30MEpPHS,
HOMEHKJIaTypa.
KauecTBeHHas peakuus Ha
albBJIETUAHYIO TPYIILY.
Ilonyuyenue
(opmanpnernna n
aleTagbaeruaa

U3 COOTBETCTBYIOIINX
cnupToB. [lonamue o
KemoHax. Anvoecudwl u
KemoHbl 8 Npupooe.

Xapaxmepuzosamsv
0COOEHHOCTH CBOMCTB
dbopmansaernaga u
areTajabJIeru/ia Ha OCHOBE
CTPOEHUS MOJIEKYJI, CITIOCOOBI
MOJTyYeHUS U X 00JacTu
MPUMEHEHHUS C TIOMOIIBIO
POHOTO sI3bIKA U SI3bIKA
XUMHH.

Habnwoames, onuceieams u
npooouns XUMHUYCSCKHUH
IKCTIEPUMEHT.

Cobnrooams ipaBuUia
JKOJIOTHYSCKU I'PAMOTHOTO U
0e30macHOTr0 OOpaInIeHus ¢
TOPIOYUMH U TOKCUIHBIMHU
BEIIIECTBAMU B OBITY U

OKpY Karollen cpelie.

PeryvasitTuBublie:

1. BHOCUTB HEOOXOIUMBIE KOPPEKTHUBHI B
JeficTBUE MOCTIE ero 3aBepllcHHs Ha
OCHOBE €r0 OIICHKH U y4eTa XapakTepa
CIeNaHHBIX OIMNOOK.

2. OcyIecTBISTh KOHCTATUPYIOIIUH 1
MPEIBOCXUIIAIOUINN KOHTPOJIb TI0
pe3yibTaTy U MO COCO0y ACHCTBHS;
aKTyaJIbHBIH KOHTPOIIb HA YPOBHE
MPOU3BOJBHOTO.

3. BeiaBUraTh BEpCUU pelleHus
MPOOJIEMBI, 0CO3HABATH KOHEYHBIT
pe3ynbTaT, BEIOUPATh U3 MPEII0KESHHBIX
1 MCKaTh CAMOCTOSATENILHO CPE/ICTBA
JIOCTHKCHHS LIEITH.

Ilo3HaBaTe/IbHbIE:

1. ®opmMupoBaTh yCTOHUMBBIN y4eOHO-
MO3HABATEIFHOTO HHTEPEC K HOBBIM
0o0mIMM crroco0am pereHus 3a/1a4.

2. ®opMHupOBaTH YMEHUS YCTAHABINBATh
CBSI3U MEXJIy pealibHO HaOI0AaeMbIMU
XUMHYECKUMU SIBICHUSMH U IIPOIIECCaMH,
MPOUCXOSIINMH B MUKPOMHPE,
OOBSICHATH MPUYUHBI MHOTO00pa3Hs
BEIIECTB, 3aBUCHMOCTh UX CBOMCTB OT
COCTaBa U CTPOCHUS, a TaKXKe
3aBUCHMOCTb IPUMEHEHUS BEIIECTB OT UX
CBOWCTB.
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KapOoHOBBIE KHUCIIOTHI.
JdemoncTrpanuu. Mojaenu
(mapocTepKHEBbBIC U
00BEMHBIE) MOJICKYJT
MYPaBbHUHOUN U YKCYCHOU
kucitot. O0pa3Iisl
HEKOTOPBIX KAPOOHOBBIX
KHCIIOT: MypaBbUHOM,
YKCYCHOM, OJIEHHOBOI,
CTCapUHOBOM, Wasenesoll,
OeH30UNHOU, TUMOHHOU.
OTHOIIEHNE PA3ITNYHBIX
KapOOHOBBIX KHCJIOT K
Bogae. [lonyuenue
CIIOKHOTO 3 Hpa peakuen
aTepu UK.
JlabopaTopHbIe ONBITHI. 9.
CaoiicTBa yKCyCHOM
KHCIOTHI.

KapOoHOBEIE€ KUCIIOTHI B
MPUPOJIE U B OBITY.
XHUMHUYECKHUE CBOIMCTBA
KapOOHOBBIX KUCJIOT B
CpaBHEHHUHU CO CBOMCTBaMU
COJISTHOU KHCJIOTBI
(B3auMopeicTBUE C
MeTaJlIaMH, OC- HOBHBIMHU
OKCHIIaMH, OCHOBAaHUSIMHU,
CoJIsIMM). YKCyCHas
KHCJIOTa KaK cIaObIi
3JIEKTPOJINUT, HOHHBIE
YpaBHEHUSI pPEaKIvii c ee
y4acTHEM.

Peakums srepudukanmm.
T'omonoruueckuit psag
peaenbHbIX
OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT,
W30MEpUs, HOMEHKIIaTypa.
INonyuenue mypasvunoii n
YKCYCHOHM KHCIIOT.
Omoenvhvie npedcmagument
KUC- 10M UHO20 CMPOEHUSL.
071eUHO8AS, TUHOIe6AS,
JIUHONIEHOBASA, AKPUL08as,
wasenesas, OeH30UHAsA.

Xapaxmepuzoeamb 0COOCHHOCTH
CBOMCTB KapOOHOBBIX KUCIIOT Ha
OCHOBE CTPOCHHS UX MOJECKYII, a
TaK>Xe CIIOCOOBI MOJyUYSHUS U
0o0JacTh MPUMEHCHUS MYPA8bUHOU
M YKCYCHOHW KHCJIOT C TIOMOIIBIO
POJTHOTO SI3bIKA U SI3bIKA XUMUM.
Paznuuams o0O11€€, 0COOEHHOE U
€IMHUYHOE B CTPOCHHUH U
CBOWCTBaxX OPraHUYCSCKUX
(mypasbunoti v YKCYCHOM KHCITOT)
OIHCHIBATH U TIPOBOIUTH
XUMHYECKUN YKCIIEPUMEHT.
Cobarodams nipaBuia
AKOJIOTHYECKHU TPAMOTHOTO U
Oe3omacHOTO oOparie-us ¢
TOPIOYUMH U TOKCUYHBIMU
BEIIIECTBAMU B OBITY U
OKpYy>Karouleit cpene u
HEOPraHUYCCKUX KHUCIIOT.
Hab6nrooamw, onucvigams u npogo-
UMb XUMHUYECKUN SKCIIEPUMEHT.
Cobnrrooams ipaBuia
JKOJIOTHYECKU TPAMOTHOIO U
Oe3omacHOTro oOpaIieHus ¢
TOPIOYUMH U TOKCUIHBIMU
BEIIIECTBAMHU B OBITY U

OKpY Karollen cpelie.

KoMMYHHKATHBHBIE:

1. ApryMeHTHpPOBATh CBOIO TIO3HIINIO U
KOOPJMHHUPOBATH €€ C

MO3UIVSIMK TAPTHEPOB B COTPYTHUYCCTBE
MIPH BBIPAOOTKE OOIIETO PEIICHUS B
COBMECTHOM JESATEIHLHOCTH.

2. AZICKBaTHO UCIIOJIb30BATh PCUEBHIC
CpEeIICTBA JIJISl PEIICHUS PA3INYHBIX
KOMMYHHKATHBHBIX 3a]1a4; BIaJIETh
YCTHOH M MUCbMEHHOMN PEYbI0; CTPOUTH
MOHOJIOTHUECKOE KOHTEKCTHOE
BBICKA3bIBAaHUE,

JIMYHOCTHBIE:

1. YMmeTh onleHMBaTh NPaBUIIHBHOCTH
BBHITIOJTHEHHS yUeOHOH 3a/1a4H,
COOCTBEHHBIC BO3MOYKHOCTH €€ PEIICHMSI.
2.AHANMM3UPOBATH SMOIIMOHAIILHBIC
COCTOSIHUSI, IOTYYEHHBIE OT YCIEITHOU
(HeycnemHo)

JICATCILHOCTH, OIICHUBATh UX BIHSHUE Ha
HaCTPOCHUE YEIIOBEKA.
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CnoxxHble 3 UpHL.
Kupsl.
JdemoHcTpanuu.
Komnexuus numeBbIx
KUPOB U MaceJl.
PacTtBOopumocTh
JKHPOB B
OPTaHUYECKHUX U
HEOPraHUYEeCKUX

N3yueHue coctaBa KUPOB.
JKupsl pacTUTEIBHOTO U
’KMBOTHOT'O
MMPOUCXOXKIACHUS,
pa3nuyus B UX COCTaBe.
I'maponuns )kupoB 1 Ux
oMbUIEeHHE. MBbLIal.
Cunmemuueckue moroujue
cpeocmea (CMC).

Xapaxmepuszosamsv
OCOOEHHOCTH CBOMCTB KHPOB
Ha OCHOBE CTPOEHHS UX
MOJIEKYJI, a TAaKXe
KJaccu(puKaLuu KUPOB IO
WX COCTaBy U
MPOUCXOKIACHUIO U
MPOU3BOACTBO TBEPABIX
JKMPOB Ha OCHOBE

PeryasitTuBubie:

1. IInanupoBaTh CBOW ISHCTBUS B
COOTBETCTBUM C ITOCTAaBICHHOM
3aauel U YCIOBUSIMU €€ peau3allii.

Ilo3HaBaTeJbHBIE:

1. OcymecTBusThH BEIOOP
Haunbonee 3PPEKTHBHBIX
CIoco0OB pelIeHs 33,124 B
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pacTBOpUTENAX.
H3rorosneHue Mplia.
Konnexmust 06pa3nos
MPUPOIHBIX MaXyUHX
3(GUPHBIX Macell.
Konnekuust KUIKUX U
TBEPJBIX MOIOIINX
cpeactB. CpaBHEeHUE
MOIOLIIUX CBOMCTB
pacTBOpPOB MbLIa U
CTHPAIBLHOTO

MOPOILIKA.

JlabopaTopHbie onbIThI. 10.
CsoiicTBa xupos. 11.
CpaBHEHHE CBOMCTB
pacTBOPOB MbLIa U
CTHPAIBLHOTO MOPOIIIKA.

OKonoeuueckue acnekmoi
npumenernuss CMC.
I'unpupoBanue KUAKUX
)KUpOB. IIpon3BoacTBo
TBEPABIX KUPOB HA
OCHOBE PaCTUTENIBHBIX
macein.llonstue o
CJIOHBIX dpHUpax.
CroxxabIe 2DUPHI
OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT U
OJHOATOMHBIX CIIUPTOB.
Hzomepus u
HOMEHKAAMYPa CAO0ICHBIX
agupos. Peakuus
srepudukanun. CI0XKHBIE
a¢upsl B ipupoe. JKupsl
KaK CIJIO)KHBIE 3(UPHI
IIMLEPUHA U BBICIIUX
KapOOHOBBIX KHUCJIOT.

pacTuTenbHBIX Macesl. Ha
OCHOBE peaKIuu
srepudukannu
xapaxkmepu3oéams COCTaB,
CBOICTBa B 00aCcTH
MPUMEHEHHS CITIOKHBIX

3¢ upoB.

Habnwooames, onuceleams u
npoeoouUms XUMUIECKHUIN
AKCTICPUMECHT.

Cobarodams nipaBuia
9KOJIOTHYECKUA TPAMOTHOTO U
0e30macHOTro O0paIIeHus ¢
TOPIOYHMH U TOKCHUYHBIMH
BEIIECTBAMH B OBITY U
OKpYy’Karolleul cpene.

3aBHCHMOCTH OT KOHKPETHBIX
YCIIOBHH.

2. OcyuiecTBisATh CpaBHEHHUE,
KJ1acCU(UKAIIHIO, CAMOCTOATEIIEHO
BBIOMpAsi OCHOBAHUS U KPUTEPHUH AJIS
YKa3aHHBIX JIOTHYECKUX OTEpaIMi.

KoMMyHMKATHBHBIE:

1. CoBepiieHCTBOBaTh YMEHHE
JIOTOBAapHUBAThCSI U IPUXOIUTD K 00IIEMY
PELICHHIO B COBMECTHON AEATEIBLHOCTH.

JIMYHOCTHBIE:

1. Pa3BuBaTh BHYTPCHHIOKO MMO3UIUIO HA
YPOBHE MOJOXKUTEIBHOIO OTHOLIEHUS K
HIKOJIE, TOHUMAaHUS HEOOXO0IUMOCTH
YUYCHHS, BRIPAXKEHHOTO B ITPE00JIafaHuu
y4e0HO-TI03HaBATEIHHBIX MOTHBOB U
MPEMOYTEHIH COMMAIBHOTO CII0co0a
OLICHKH 3HAHMH.
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YrneBoasl.
JdemoHcTpanuu.
Komnekmus
KpaxMaJioCoAep KaIiu
X MPOAYKTOB TTUTAHUS
H TIPOAYKTOB Ha
OCHOBE CaXapo3Hl.
B3aumonaerictBue
TIIFOKO3BI U CaXapo3bl
C TUIPOKCHIOM MEIU
(11).

JlaGopaTopHble ONbITHI.
12. CBoiicTBa
TFOKO3BI. 13.
CpoticTBa Kpaxmaria.

CocTaB yriieBoJioB, UX
HaXO0XJICHUE U POJIb B
pupo/ie. 3HadueHHue
YIJICBOJOB B TESXHUKE,
OBITY, Ha IPOU3BOJICTBE.
Kiaccuduxarus
YIJICBOJ0OB: MOHO-, TU- U
nosircaxapuasl. Cmpoenue
MOIEKYbL 2TH0KO3bL.

JIBOMCTBEHHOCTh
(byHKIIH OpraHUYECcCKOTO
BEIIECTBA HA IIpUMEpPE
TITFOKO3BI
(ampmermgocupT).
XuMHUYECKue CBOUCTBA
TJIFOKO3BI, TOKa3bIBAIOIINE

Xapaxmepuzosams cOCTaB
YIJIEBOJOB U UX
KJaccu(UKAINIO Ha OCHOBE
CHOCOOHOCTH K THUJIPOITU3Y.

Onucwsiéams CBOUCTBA
IJIFOKO3bI KaK BEIIECTBA C
JIBOMCTBEHHOW (PyHKIIHEH
(ampoerugocnupra).
Yemanasnueame
MEXIIPEJIMETHBIE CBS3U
XAMHH 1 OMOJIOTUH Ha
OCHOBE PaCKpPBITHUS
OHOJIOTUYECKOH PO U
XUMHWYECKHX CBOWCTB
BaYKHEHUIINX IIpEACTABUTENCH
MOHO-, IU- U

PeryasitTuBubie:

1. CamocTrosTensHO OCO3HABATH MPUYHHEI
CBOETO ycIiexa WIH Heycliexa U HaXO/IUTh
CrocoOBI BBIX0/Ia U3 CUTYaLlH HEeycIexa.

Ilo3naBaTeJbHbIE:

1. CTpouTth TOTUYECKOE paCCyXICHNE,
BKITIOUAIOIIEE yCTAaHOBICHUE
HpI/I‘II/IHHO-CHe}lCTBeHHBIX CBSI3€I>'I.

KoMMyHHUKATHBHBIE:

1. ®opmynupoBaTh COOCTBEHHOE MHEHHE
1 TIO3MIINIO, apTYMEHTHPOBATh U
KOOPJMHHUPOBATH €€ ¢ MO3ULUIMU
MapTHEPOB B COTPYTHUYECTBE MPU
BBIpabOTKE OOIIETo pemeHus B




JBOMCTBEHHOCTD €€
(pyHKIIMU: THAPUPOBaHUE,
B3aMMOCHUCTBUE C
ruapokcuaom meau (1),
OKHCJIEHHE
(Ppepmenmamusnoe,
peaKIus «cepeopsHOTro
3epkaiia»). bpoxxenue
TTIOKO3bI. POTOCHUHTE3.
®dpyxkmo3sa Kaxk uzomep
entoxozwl. Caxaposa Kak
MIpeJICTaBUTEIb
JIFCaxXapuJioB.
Ilpouszsodcmeo caxapa.
ITonucaxapuapl: Kpaxmad,
nesutono3a. CpaBHeHHE
HUX CTPOEHUS

u cBoiictB. KauecTBenHas
peakuus Ha KpaxMadl.

nmojaucaxapuaoB.

Habnwooames, onuceieams u
npoeoouUms XUMHUYIECKHUI
DKCIIEPUMEHT.

Cobnrrooams ipaBuia
TEXHUKH 0€30MMacHOCTH MpH
paboTe B KaOHMHETE XUMHH.

COBMECTHOM JICATCIILHOCTH.

JIMYHOCTHBIE:

1. BeicTpauBaTh COOCTBEHHOE IIEIOCTHOE
MHPOBO33pPEHHE: 0CO3HABATH
MMOTPEeOHOCTH ¥ TOTOBHOCTH K
caM000pa30BaHMIO, B TOM YHCIIE U B
pamMKax caMOCTOSTEIbLHOM JACSITEILHOCTH
BHE IIIKOJIBI.

TEMA 4. ABOTCOAEPXAIIME OPTAHUYECKHE COEJIMHEHUA
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AMUHBL. AHUIWH.
Jdemoncrpanuu. Mojaenu
(mmapo- crep>KHEBBIC U
00BEMHBIE) MOJICKYIT
METWIaMUHAa U aHUJIMHA.
dusnyeckue CBOMCTBaA
aHWJIMHA: arperaTHoe
COCTOSIHUE, LIBET, 3aMax,
OTHOIIIEHUE K BOJE.
BzaunmoericTBue aHMJIMHA
C KHCJIIOTaMH.
Bzaumoneiicteue
ra3zo00pa3HbIX METHUIIAMHHA
U XJOPOBO- A0POAa.
OTHolIIeHUE aHUIMHA K

IIpupoaHsle KpacuTenu
KaK MpOM3BOJHbBIE
a"nunnHa. OTKpBITHE U
CTPYKTypa aHUJINHA.
AwmuHorpynmna. OCHOBHBIE
CBOMCTBA aHWINHA.
BpomupoBanue anunuaa
(xauecmeennas peaxyus
Ha anunun). Bzaumnoe
BAUAHUE AMOMOS 8
MOJEKYIAX OP2AHUYeCKUX
CcOoeOuHeHUll Ha npumepe
anununa. Ilonydenue
a"HunnHa. Peaknus

Xapaxmepuzosamuo
OCOOCHHOCTH CTPOCHHUS U
CBOMCTBA aHWIMHA HA YEHUS
1 00JIaCTU MPUMCHEHHUS
aHWJIMHA C TIOMOIIBIO
POJTHOTO sI3bIKa

U SI3bIKA XMMHH.
Habrrooams u onucvisams
JIEMOHCTpPALlMOHHBIN
XUMHYECKUN IKCIIEPHUMEHT.
Cobnrooams ipaBuIa
JKOJIOTHYECKHU TPAMOTHOTO U
0e3omacHOro oOpanieHus ¢
TOPIOYMMH U TOKCUYHBIMU

PeryasitTuBubie:

1. Bnagets OCHOBaMH CaMOKOHTPOJIS,
CaMOOLICHKH, PUHATUS PEIIECHUN 1
OCYIIECTBIIEHUSI OCO3HAHHOTO BHIOOpA
B yueOHOM U TTO3HABATEIbHOU
JIEATEIIbHOCTH.

2. Beibop Hanbonee 3¢ heKTHBHBIX
CHOCO0OB PELICHUS 3a/1a4 B 3aBUCHMOCTH
OT KOHKPETHBIX YCIIOBHH.

Ilo3HaBaTeIbLHBIE:

1. YMeerT BBIIOIHATE JTOTUYECKHUE
JIEHCTBUS aOCTparMpoBaHusi, CPaBHEHUS,
HAXO0XJICHUS OOIIUX 3aKOHOMEPHOCTEHH,
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OpoMHOIl (MOgHOI) BOJE. H. H. 3unuHa. BEIIECTBAMU B ObITY U aHalu3a, CUHTE3A.

Komnneknus aHUTHHOBBIX OKpY’Karolen cpee. 2. BHOCUTB HEOOXOIUMBIC JOTIOJTHEHUS 1

KpacHuTeJeH U IIpenapaToB KOPPEKTHBHI B IJIaH U CIIOCO0 ACHCTBHS B

Ha OCHOBE aHUJIMHA. CIIydae pacxXoxAeHHsI 3TaJoHa C
peaNbHBIM JIEHCTBHEM U €T0 TIPOYKTOM.
KoMMyHHUKATHBHBIE:

21 AMUHOKHCIIOTBI. AMUHOKAIIpOHOBAS Onucvieams CBOWCTBA 1. IIpuHUMATH TIO3UIIMIO COOECETHNKA,
JeMoHcTpanuu. kucnora. [lonmmamuanaeie AMMHOKMCIIOT KaK MIOHHUMAsl HO3ULIMIO JPYTOro, pa3iuyaTh B
AnTeyHsIe IperapaTsl, BOJIOKHA, KaIllpoH. O yHKIHMOHATIbHBIX €ro peuu: MHeHHe (TOUKY 3PEHHUs),
coacpxalune Peakuus aM(pOTEPHBIX COCTMHEHUH. JI0KA3aTeNbCTBO (APryMEHTHI), (PaKTh;
AMWHOKHCIIOTBHI. MOJIMKOHAEHCAIIH. Yemanasnueamo TUIOTE3bI, AKCHOMBI, TEOPHH.

YIakoBKu OT Touamue 06 amudax MEXITPEeIMETHBIE CBSI3U 2. JloroBapuBathCs O MPaBUIAX U
IIPOAYKTOB, KapOOHOBbIX KUCLOM. XUMUHA BOIIPOCAX JUIs 00CYXKICHNUS B
ConeprKalux [Mousitue 06 1 OHOJIOTHH HA OCHOBE COOTBETCTBHUH C TIOCTABJIEHHOM TIepeN
aMHUHOKHCJIIOTEI K HX AMHHOKHCIIOTAX. PacKpBITUS OMOIOTHIECKOM rpynmnoii 3anayeii.
conu (MPOAYKTHI AMHHOKHCIOTEI Kak POJIN U XMMUYECKUX CBOMCTB
TTaHm, OU(pYHKIITMOHAILHBIS aMHUHOKHCJIOT. JInyHoCTHBIE:
cozeprKaline amMdoTepHbIC COCTUHCHUS. Habniooame u onucvisams 1. JleMOHCTPUPOBATh HHTEILICKTYaJIbHBIC
BCLICCTBA C KOMaMH dusndyeckue cBoiicTBa ACMOHCTPALMOHHBIA XUMHYECKUI | TBOPYECKHE CITOCOOHOCTH,
E620 — rayra- AMHHOKHCJIOT. SKCHEPUMEHT. OTBETCTBEHHOE OTHOIIICHUE K O0YUCHHIO,
MHUHOBasA KHCJIOTA, Ocobennocmu MMO3HABATENLHBIC HHTEPECHl U MOTHUBHI,
E621 — rayTamu- Hat ouccoyuayuu AMUHOKUCTIOM HarfpaBJIeHHBIC HA U3YYEHHE NIPEMETa;
Hatpus, E622—525

6 BOOHbBIX PACMBOPAX. 0CO3HAIOT [IEHHOCTh 37I0POBOTO U
— [JIyTaMu- HaThl Bunonsapnsie uonsi. 0e30macHOro 00pasa KU3HHU.
APYTUX MCTAJLIOB, Knaccudukamus n 2. opMUpOBATH aJICKBATHYIO
E64OU_FHHHHH’ E641 HOMEHKJIaTypa CaMOOIICHKY, OCO3HAHHOCTh YUCHHS U
—— JICHITHH). aMHUHOKHCJIOT. yueOHOM MOTHUBAIINH, 8JICKBATHOE
HoxasatenbCcTa Hunentuael. Ilentuanas pearupoBaHue Ha TPYAHOCTH.
amporepHOCTH cBs13b. CIocoObI
AMHHOKHCIIOT. MOJTyYEeHUS] aMHUHOKHUCIIOT.

AMWHOKHUCIIOTHI B IPUPOJE,

ux buonocuyecKkas pono.

Hezamenumoie

AMUHOKUCTIOMDL.

22 Benku. Benku kak OHOTIOIUMEDHI, Onucwléamsb CTPYKTYPbI U Peryisitupubie:

JleMoHCcTpanuu. X cTpoeHwue (ITepBUYHAs, cBoiicTBa GEJIKOB KaK 1. YuuThCs HCIIOIb30BATH CBOM B3IIIA/IBI
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Jenaryparnus pacTBopa
KypPHHOTO OeIrka 1o
JIEUCTBUEM
TEeMIIEpaTyphl,
pacTBOpOB coJjiei
TSDKEJTBIX METAJJIOB U
ataHoJa. ['openue
OTUYBETrO mepa,
IIEPCTAHON HUTHU U
KyCOUYKa HaTypajJbHOMI
Kkoxu. LIBeTHbIE

BTOpPUYHAS U TPETUYHAS
CTPYKTYPBI), XUMHICCKHE
CBoOIicTBa (IeHATypamusi,
TUJIPOJIN3, KAYEeCTBEHHBIE
peakunu — O6uypeTroBas u
KCaHTONPOTECHHOBA).
Buonorunueckue pyHkuuu
OEJIKOB: CTPOUTEINbHAS,
(bepmenTaTuBHal,
3alUTHAS, MPAHCNOPMHAS,
CUCHANbHASL

OUOTIOTUMEPOB.
Yemanasnusame
MEXKIPEIMETHBIC CBSI3HU
XUMHHU U OHOJIOTHHU Ha
OCHOBE PaCKpPBITHS
OHMOJIOTHYECKOU POJIH U
XUMHYECKUX CBOICTB
O€EJIKOB.

Ilposooums, nabaooams u
onucwvleamsb XUMHUYECKUI
SKCIICPUMECHT.

Ha MUP JJIs1 OOBSICHEHUS Pa3TUIHbIX
CUTYAalUH, pelIeHUs] BOSHUKAIOIINX
MPOOJIEM U M3BJICUCHHUS KUZHCHHBIX
YPOKOB.

2. Onpenensrs IoCiIeI0BaTeIbHOCTh
MPOMEKYTOUHBIX LEei

C yU4ETOM KOHEYHOI'0 Pe3yJIbTaTa;
COCTaBJISITh TJIaH M TIOCJICIOBATEIBHOCTh
JIEHCTBUI.

ITo3HaBaTedbLHBbIE:

1. ®opmupoBaTh yMEHUS YCTaHABINBATD

peaKnHH OEIKOB. u op. CBSI3H MEXkKJy PEabHO HAOII0JaEMBIMH
JlaGopaTopHsie onbITHI. 14. XUMUYECKIMH SIBJICHUSIMH H TIPOLIECCAMH,
CoiicTBa OCIIKOB. HPOHUCXOSIIIMH B MUKPOMHUPE,
23 IousTHE JIHK u PHK kax Onucwieams CTPYKTYpY U OOBACHATH IPUYUHBI MHOI000pasHs
O HYKJICMHOBBIX KUCIIOTaX. | Guononumepsl. OGruast COCTaB HYKJICHHOBBIX KHCIIOT BEILCCTB.
HemouncTpanuu. Moznerns CX€Ma CTpOECHUs KaK IMOJIUHYKIEOTHIOB. 2. CaMOCTOSITENTLHO OCO3HABATH MTPUYHHBI
moutekynbl JJHK. O6pasist nykieoruaa. CpaBHEHHUE Vemanasnueams CBOETO yCIIeXa WIIM HEyCIeXa ¥ HaXOIUTh
MPOJYKTOB, MOJYYCHHBIX U3 | CTPOCHHS, HAXOXKICHHE B MEXIIPEIMETHBIE CBSI3U CMOCOOBI BBIXO/IA M3 CHTYAIMH HEYCIIeXa.
TPaHCTEHHBIX (opm wietke u ¢pynkuui JJHK n XUMHH U OMOJIOTUM Ha KommyHUKaTHBHDIE:
pacTeHUH U KUBOTHBIX. PHK. Buowvi PHK u ux OCHOBE PAaCKPBITUS 1. Ilraruposats yueOHoe
JlexapCTBEHHbIC CPEICTBA H | (hyHKYUU. OHOJIOTHYECKON POJTH 3TUX COTPYAHHUHYECTBO C yUUTEIEM U
Mpenaparsl, U3TOTOBICHHBIE | [Jonamue o buomexnonrouu KHCJIOT B TIepeayue u CBCPCTHUKAMH.
C IIOMOIILIO T€HHOM U ee UCNONb308aHUE. XpaHEHWH HACJIEACTBEHHOM JInmuHoCTHBIE:
WHKEHEPHUH. Tonsmue o 2enHoil uHpOpMALHH. 1. TIpuMeHsITh MONyYeHHBIC 3HAHUS B
UHOICEHEePUU. MOBCETHEBHOM KU3HH.
TIennomooupuyuposanmvie 2. Pa3BuBaTh CIIOCOOHOCThH K CAMOOIICHKE
npOOYKNIb. Ha OCHOBE KPHTEPUsI YCIICIIHOCTH
y4eOHOI IeITeTEHOCTH.
24 I'enerndeckas CBA3b MEXAY | [JoHATHE O T€HETHUECKOM Yemanasnusamo PeryasituBHbIe

KJTacCaMU OPTaHUIEeCKUX
COEIMHEHUI.

CBiA3U

1 TEHETUYECKOM psiJie Ha
mpuMepe
B3aHMOIIEPEX0I0B MEXIY
KJaccaMH YTJIEBOJOPOJOB
U KUCJIOPOJ- U

B3aMMOCBS3b MEXY
COCTaBOM, CTPOCHHUEM U
CBOMCTBaMHU MpeacTaBUTENeH
KJIAaCCOB YTJIEBOJIOPOJOB U
KUCIOpPOA- U
a30TCOIEpKALIUX
coenuHeHuii. Onucvieams

1. ®opmynrpoBaTh yaeOHBIE 3a/1a91 KaK
11ary JOCTHXEHUS TOCTABIEHHON 1eNN
JIeSITEIbHOCTH.

2. BeibupaTs U3 MpensioxKeHHbIX U
CaMOCTOSITENILHO UCKATh
CpeacTBa/pecypcehl IUIs PEeLICHUS
3aJ1a4u/TOCTYKEHHUSI TIEITH.




a30TCcoAeprKaINX
COCIMHEHUU.
HNnmroctpanus
reHEeTUYECKOH CBsI3U Ha
NpUMEpPE OPraHUuYECKUX
COCTMHEHUM pa3INUHbIX
KJIacCOB, COJIEpKAIINX JABa
atoMma yriepoja.
Hdemoncrpanuu. [Tepexon:
3TAHOJI - 3TUJIEH —
OTHUIJIICHIJIMKOJIb.

TCHCTUYCCKUC CBA3U MCIKIAY
Kj1acCaMU yIrijIi€eBoaopoaoB €
IIOMOIIBIO POAHOTO A3bIKA U
A3BbIKA XUMUH.
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ITo3HaBaTeJbHbIE

1. Ctpourts paccykaeHne oT 00X
3aKOHOMEPHOCTEH K YaCTHBIM SBJICHUSM U
OT YaCTHBIX SBJICHUN K OOIIMM
3aKOHOMEPHOCTSIM.

2. Co3naBaTh BepOabHEIC,
BEIICCTBCHHBIC U UH(POPMAIIMOHHBIS
MOJICIIH C BBIJICIICHUEM CYITIECTBEHHBIX
XapaKTEePUCTHK 00BEKTA.
KoMMyHHUKATHBHDLIE

1. ®opmupoBaTh YyMEHUS CIyIIATh

IpakTHyecKas Pelenne sKCHCPUMCHTANBHBIX | [Th0600ums, nabaodams u YUYHTEIs, BECTU TUAJIOT C YYUTEIIEM U
paGora Ne 1 3a/1a4 1o uACHTUGUKALUN ONUCHLEAM S XUMUUIECKH JOPYTHMH yYaIuMUCH.
«MneHTnduKanus OpraHU4eCKUX COCAUHCHUH. SKCIIEPUMEHT JUIst JINYHOCTHbIE
OpraHUYECKUX IIO/TBEPKACHUS CTPOCHHUS H 1. BBINOTHATD CaMOCTOATEIbHBIE
COEUHEHUIT». CBOICTB PasIMYHbIX HOCTYIKH ¥ ACHCTBHS (B TOM YHCIIE
OpPTraHHYECKUX COCAUHCHHIA, PYKOBOJSIIETO IJIaHa), IPUHUMATh
a TaKKe UX UAeHTHHUKALMH OTBETCTBEHHOCTD 32 UX PE3YJIbTATHI.
C IOMOIIBIO Ka4eCTBEHHBIX
peakuuii.
26 O60011eHne U Kiaccudukanus KMciIopo- u Knaccupuyuposamo PeryasiTuBHbIC
cHUCTEeMaTH3alusl 3HAHUHU O a30TCOACPIKAIINX KHCIOPOJ- 1 1. BnazieTh HaBBIKAMH OpraHHU3aAINH
KHCJIOPOJI- U OpraHUYECKHX COCTUHCHHUI 1O a30TCoIepIKaLLHE y4eOHOU eSTeTbHOCTH, CAMOKOHTPOIISI U

a30TCcoAepKaIUX
OpraHuYeCcKHuXx
COCIMHEHUSIX.

HaJIN4YUI0 (PYHKIIMOHAIBHBIX
rpymi. CocraBiieHrne GopMysT v
Ha3BaHUM KUCIOPOA- U
a30TCcoAepIKaIIuX
OpPraHUY€CKUX COEJIMHEHUN, UX
TOMOJIOTOB U U30MEPOB.
CBoiicTBa npeacraBuTesaei
BaXXHEHIINX KJIACCOB dTHX
COCJIMHEHUU, UX TOJIyYEeHUE U
npuMeHeHue. [ enernueckas
CBSI3b MEXKY Pa3IMIHBIMHA
KJIacCaMu KHUCJIOPO- U
a30TCOACPKALIUX OPraHUYECKUX
COCJIMHEHUU U YTJIEeBOJIOPOJIOB.

OpPraHUYECKUE COCTUHCHUS
10 HAJIMYHIO
(byHKIIMOHATBHBIX TPYIIII.
Cocmasnsms GOPMYIBI U
JlaBaTh HA3BaHUS KUCIOPO/I-
H a30TCOJICPKAIAM
OpPraHUYEeCKUM
coenquHeHusiM. Onucwvieams
CBOICTBa NpeAcTaBUTENICH
Ba)KHEHUIITUX KJIACCOB 3THX
COCTMHEHUN, UX TIOTyICHUE
U IPUMEHEHUE C TOMOIIbIO
POAHOTO SI3bIKA U SI3bIKA
XUMHH. Ycmanasausams

OLIEHKH PE3YJIbTaTOB CBOEH
NeATeTLHOCTH.

2. O0G0OCHOBBIBATH IIEJIEBBIE OPUEHTUPHI U
IMPUOPUTETHI CCHIJIKAMU Ha IEHHOCTH,
YKa3bIiBas U OGOCHOBLIBEUI JIOTUYECKYIO
MOCIIE0BATEIBEHOCTD IIaroB.
Io3HaBaTeJbHbIE

1. BHOCUTE HEOOXOIUMBIE JOIOJIHEHNS U
KOPPEKTHUBHI B IUIaH U CIIOCOO JICHCTBUS B
CIy4yae pacXoXKJICHUS 0>KHIaEMOI0
pe3ynbTaTa ISUCTBUS U €r0 PEATbHOTO
MIPOJTyKTA.

2. Habmonath, BBIIBUTATh THITOTE3BI,
JleJaTh YMO3aKIIIOUEeHHUS], IPOSBIIATh
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IToaroroBka K KOHTPOJIBHOM
paborte. Perrenne pacueTHBIX
3a7ad4.

TCHECTUYCCKYIO CBA3b MCKAY
pPas3siaIndYHbIMU Ki1acCaMU
KHUCJIIOpOoA- U

CaMOCTOSTEIILHOCTh B IPUOOPETCHUU
HOBBIX 3HAHUM U IPAKTUYECKUX YMECHHM.
KoMMyHHUKATHBHDLIE

a30TCcoJIeprKalIux 1. CoBepIieHCTBOBATh
OPraHUYECKUX COCTUHCHUH U KOMMYHHKATHBHYIO KOMIIETEHTHOCTb,
YTJIE€BOJIOPOJIOB. BBICTYIIas Mepe]] OAHOKIACCHUKAMH,

27 Kountpoannasi padora Ne 2 Ipo6odump pediekcuio OoTCTanuBas U 00OCHOBBIBAsI COOCTBCHHYIO
o Teme «Kucnopon- u COGCTBEHHBIX NOCTHXCHHI B TOYKY 3PCHHS, YBaXKATh MHCHUE
a3oTcojiepKaIiue HO3HAHNM XHMIN OTIIOHEHTA TIPH 00CYKISHUN BOTIPOCOB.
OpTraHUYECKHUE BEIECTBAY YEJEBOIOPOIIOB, & TAKKE 2. YcTaHaBNMBaTh U CPaBHUBATh Pa3HEIC

KHCITOPOTI- H TOYKM 3PCHUs, NPEXIe YeM NPUHUMAThH
A30TCOEPIKAIINX pElIeHus U 1enaTh BEIOOP.
OPraHUYECKUX BEIIECTB. JInuHOCTHbIE
Ananusuposame pezynbTaThi 1. ITornmaTh HEOOXOTUMOCTD §
KOHTPOTBHOMN PaGOTHI 1 OCO3HAHHOTO BI;I?Opa WHIUBUTYaTbHON
BBLICTPAHBATH MY TH O6p3.30]33.T6J‘[LHOH TPaCKTOPHH B
JIOCTHKCHUS JKEITaeMOTO AaTIBHCHIIICM 06yq‘3HHH "
YPOBHS YCITEITHOCTH. npogecCHOHANBEHON AEATENbHOCTH.
TEMA 5. XUMUA 1N XKXKN3Hb
28 IlnacTMacchl u PeryjasiTuBHBIC:

BOJIOKHA.
JdemMoHcTpanuu.
Komnexkiusa
CUHTECTHYECKUX U
HUCKYCCTBEHHBIX
MOJUMEPOB,
mIacTMacc W U3JeJIui
n3 HuX. Komnekms
CUHTETHYECKUX U
HUCKYCCTBEHHBIX
BOJIOKOH M U3JICTHHN
U3 HUX.
Pacno3naBanme
HaTypaJbHBIX

INonumepuzanus u
MOJINKOHIEHCAIIM KakK
CIIOCOOBI MOTyYECHHUS
CHHTETHIECKHUX
BBICOKOMOJICKYIISIPHBIX
coenuHeHui. [lonyuenue
HMCKYCCTBEHHBIX
BBICOKOMOJICKYIISIPHBIX
COEIMHEHUN XUMHUYECKOU
Mo uKaIMeH
MPUPOIHBIX MOJIUMEPOB.
CTpoeHune NoJIMMEpPOB:
JTUHEWHOE,
MIPOCTPAHCTBEHHOE,
ceTyaroe.

Xapaxkmepuzosame peakiuu
MOJTUMEPHU3ALINH U
MOJTMKOHICHCAIIMH KaK
CIIOCOOBI TOJTYYSHUS
CHHTETUYECKHUX
BBICOKOMOJICKYJISIPHBIX
coenuHeHui. Onucvieamso
OTJEJIbHBIX MPEICTaBUTENCH
IJJACTMACC U BOJIOKOH, MX
CTPOCHUE U KIIACCU(PUKAIIUIO

C MIOMOUIIBIO POAHOI'O A3BIKA
M sA3bIKa XUMHHU.

1. Yuutbcst HCIIONB30BATH CBOM B3TJISIIBI
Ha MUP ISl OOBSICHEHUS Pa3IMYHBIX
CHUTYaIMi, PEIICHHUs BOSHUKAIOIIHX
npo0JIeM 1 M3BJICYCHUS KU3HEHHBIX
YPOKOB.

2. Paboras 1o many, CBEpATH CBOH
JIEWCTBUS C IIETBIO U, TIPH
HEOOXOJIMMOCTH, HCIIPABIISITh OUTHOKH
CaMOCTOSITENIHHO.

Ilo3HaBaTeJbHBIE:

1. CamocTOsITENBHO OCO3HABATH PUYHHBI
CBOET0 yCIiexa WM HeyclieXa U HaXO/IUTh
CHocoOBI BBIX0/Ia U3 CUTYaIlH HEeyCIexa.
2. ®opmupoBath yMEHHsI O€30IaCHOTO U




BOJIOKOH
(x1omaaTOoOyMaxkKHOTO

U JIbHSTHOTO,

ILICJIKOBOTO U
MIEPCTSIHOTO) U
HCKYCCTBEHHBIX
BOJIOKOH (alleTaTHOTO,
BHCKO3HOTO) IO
OTHOIIEHHUIO K
HarpeBaHUIO U
XUMHNYCCKUM

peakTuBaM
(KOHIIEHTPUPOBAHHBI

M KHCJIOTaM U
meyIo9am).
JlaGopaTopHbIe ONBITHI. 15.
3HAKOMCTBO ¢ 00pa3amMu
MJIACTMACC, BOJIOKOH U
Kay4IyKOB.

ITonsATHe 0 mnacTmMaccax.
TepMoruiacTUYHBIE U
TEPMOPEAKTHUBHBIE IMOJTUMEPHI.
OTtaenbHbIE TIPEACTABUTETN
CHHTETHYECKHUX H
HCKYCCTBEHHBIX ITOJITUMEPOB:
dhenonodopmanbaeruaHbe
CMOJIbI, TTOJITMBUHUIIXJIOPHU/I,
teduton, nemtyiaoua. [TousTue o
XUMHYECKHX BOJIOKHAX.
HarypanbHble, CHHTETHYECKHE U
HCKYCCTBEHHBIE BOJIOKHA.
Kitaccudukarus u oTeabHbIe
MPEICTaABUTEIH XUMUYECKUX
BOJIOKOH: aIleTaTHOE
(TpmamneTaTHBIN TIENK) U
6UCKO3HOE BOJIOKHA,
BUHUAXTIOpUOHBLE (XTIOpUH),
noaunumpuvivie (HUMPOH),
noauamuonwvie (Kanpow, HAtlowH),
noausgpupnoie (rascan).

3¢ (HEKTUBHOTO HCIIOIE30BaHUS
mabopaTopHOTo 060PYAOBaAHUS.

KoMMyHHUKATHBHBIE:

1. IlnanupoBaTh yueOHOE
COTPYAHUYECTBO C YUUTENIEM U
CBEpPCTHUKAMMU; BIAJIETh
MOHOJIOTHYECKOM M TUaJIorn4ecKoi
dhopMamMu peun B COOTBETCTBUH C
HOPMAaMH POJHOIO SI3bIKA; BBIPAXKaTh
CBOM MBICJIY C JJOCTaTOYHOM
TOJTHOTOHM ¥ TOYHOCTHIO.
JINYHOCTHBIE:

1. I[IpuMeHATH NOTYYCHHEIE 3HAHUA B
TOBCETHEBHOM KU3HHU.

2. OcozHaBaTh NOTPEOHOCTH U
TOTOBHOCTh K CaMOOOPa30BaHHUIO, B TOM
YHUCJE U B pAMKAaX CaMOCTOSTEIbHOU
JIEeATCILHOCTH BHE IITKOJIEI.
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DepMEeHTHI.
JdemoHncTpanum.
JlekapcTBeHHbIE

Cpe/ACTBa,

cozepkalne

(dhepMeHTHI:

«Ilenncuny», «Me3umy,
«DecTan»

u np. CtupanbHbie
MOPOMIKHU (YIAKOBKH),
coneprkamye GepMeHTHI.
HeiicTBue ceiporo u
BapeHOro kaptodeis uin
Msica Ha pacTBOP MEPOKCHIA
BOJOpOJA.

IMonusatue o pepmenTax
KakK OMOJIOTHYECKUX
KaTam3aTopax 0eIKOBOU
npupoibl. OCOOCHHOCTH
CTPOCHHUS U CBOMCTB
(CeNmeKTUBHOCTh U

3¢ PEeKTUBHOCTD,
3aBUCHUMOCTbh JEUCTBUS OT
Temrepatypsl U pH cpeabl
pactBopa) GEepPMEHTOB MO
CPaBHEHUIO C
HEOPTaHUYECKUMH
KaTaJn3aTOpPaMH.
3HaueHune GEepMEHTOB ISl
YKU3HEICSITEILHOCTH
JKHBBIX OPTaHU3MOB.

Ha ocHOBe MeXIIpeMeTHBIX
cBsA3ell ¢ OnoJioruen
ycmanasaueams ooiiee,
0COOEHHOE U €IUHUYHOE IS
(bepmeHTOB Kak
OMOIOTHYECKNX
KaTajan3aTopoB.

Packpvisams ux posb B
OpraHu3amuu KU3HU Ha
3emiie, a TaK)KE B MHIIECBOM U
MEIUITUHCKON
TMPOMBINIICHHOCTH.

PeryasitTuBubie:

1. HaxonuTh TOCTaTOYHBIE CPENCTBA ISt
BBITIOJTHEHHST YIEOHBIX JCHCTBHI B
W3MEHSIFOIEICS CUTYalluy W/WITK TIPU
OTCYTCTBUH IUIAHUPYEMOT'O pe3yJIbTaTa.
2. HaGmonaTh v aHaIM3UPOBaTh CBOIO
yueOHYIO U TIO3HABATEIbHYIO
JIEATENBHOCTD U JEATENBHOCTD JPYTHX
oOyJatromuxcs B Mmporecce
B3aMMOTIPOBEPKH.

Ilo3HaBaTeJbHBIE:

1. JlenaTb BBIBOJ Ha OCHOBE
KPUTHYECKOTO aHaJN3a Pa3HbIX TOYEK
3peHMsl, MOATBEPKIATh BHIBOT
COOCTBEHHOH apryMeHTaluuei nin
CaMOCTOSITENILHO MOJTyYEHHBIMU
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[Ipumenenue GpepmMeHTOB
B IIPOMBINJICHHOCTH.

JTAHHBIMH.
2. CTpouTh 10KA3aTeIbCTBA B OTHOLICHUH
BBIJIBUHYTBIX THIIOTE3 U

30 Buramunbl. JIeMOHCTPAUMH. | [[onsgTHe 0 BUTAMUHAX. Ha 0CHOBE MEKIPEIMETHBIX (bopMyIHpOBaHUE BHIBOJIOB.
OO0pa3npl BATAMHUHHBIX HopMbl MOTpe6IeHus CBsI3€ell ¢ GHOIOrHeli KoMMyHMKATHBHBIE:
MpenaparoB, B TOM YHCIIC BUTAMUHOB U HX PACKpbI&Amb 1. Opranu3oBsIBaTh yueOHOE
MOJMBUTAMHHBI. dyukimy. [ousTHe 06 GHOJIOTHYECKYO POIIb B3aMMOJICHCTBHE B IpyIe (ONpeaesTh
doTorpadun JKUBOTHBIX U ABHTAMHHO3aX, BUTAMHMHOB H MX 3HAYCHHE 00IIIMe [eTH, pacipeeNsiTh POy,
JIO/ICH ¢ pa3IMYHBIMU MIIOBHTAMHHO3AX, JUISL COXPAHEHHS 310POBbA JIOTOBApHBATHCS IPYT C APYTOM H T. 11.).
(dhopMamMu aBUTaMHHO30B. UITePBUTAMUHO3AX. e —— 2. Y4uTHIBaTh U KOOp/MHUPOBATH
HcneiTanue cpensl Knaccudukamus OTJINYHBIC OT COOCTBEHHO MO3UIIMU
pacTBOpa acCKOpOMHOBOM BUTAMUHOB JIPYTUX JIIOJICH B COTPYAHUYECTBE.
KHCJIOTBL Buramun C Kak OpeICTaBUTENb JIndHoCTHbIe:
BOJIOPACTBOPUMBIX BUTAMUHOB 2. ®opmupoBanHe yueoHo-
1 BUTAMUH A KaK MO3HABATEILHOTO MHTEPECA K HOBOMY
TpEICTABUTEND y4eOHOMY MaTepHaiy U crocodam
KMPOPACTBOPHMBIX BHTAMHHOB. peLICHUsI HOBOW YacTHOM 3aa4H.
31 I'opmoHBL. PeryasiTuBHbBIE

JdemoncTpanuun. Mcnbitanue
anTe4yHOoro Ipernapara
WHCYJINHA Ha OeJIoK.
Konnekuust ropMoOHaIbHBIX
Mpenaparos.

ITonsATHE O rOPpMOHAX KakK
OMOJIOTrMYE€CKH aKTUBHBIX
BEIIECTBAX,
BBITTOTHSTFOIITNX
SHIOKPUHHYIO PETYIISIIHIO
JKU3HEAESITEIbHOCTH
opranu3zMoB. Baxxueiine
CBOMCTBA TOPMOHOB:
BBICOKAs
dbuznonornyeckas
aKTUBHOCTD,
JIUCTAaHIIMOHHOE JeHCTBHE,
ObICTpOE pa3pylLIeHUE B
TKaustX. OTaenbHbIe
MpEeJICTaBUTEIN TOPMOHOB:
WHCYJIWH U aJpCHaIUH.
[MpodwnakTuka caxapHOTO
nuaoera. [lonamue o

CBsI3€H ¢ OMosIorue

NPUPOAY TOPMOHOB U UX
pOJIb B OpraHu3anuu
T'yMOpaJbHOM peryJisiiuu
JEATEILHOCTH OpPraHu3Ma
4eJI0BEKa.

Ha ocHOBE MeXIIpeIMETHBIX

packpvieanb XUMUYCCKYIO

1. ®opmynupoBath yueOHbIE 3a1a9H KaK
mraru JOCTM>KECHUA MOCTaBJICHHON e
JeSITeTbHOCTH.

2. OTOupaTh HHCTPYMEHTHI AJIS
OLICHUBAHUS CBOEH IesITENbHOCTH,
OCYILIECTBIISITH CAMOKOHTPOIIb CBOEH
JeSITEIbHOCTH.

Ilo3HaBaTeJIbHBIE

1. CTpouTh pacCyICHUE OT OOIIUX
3aKOHOMepHOCTeI>'I K 4aCTHBIM SBJICHUAM U
OT YaCTHBIX SIBJICHUH K 00IIUM
3aKOHOMEPHOCTSIM.

2. Co3naBaTh BepOabHEIE,
BEIICCTBEHHBIC 1 NHPOPMALIIOHHbIE
MOJIEJIN C BBIJEJICHUEM CYILIECTBEHHBIX
XapaKTEPUCTUK O0BEKTA JJIS
ompeesieHHsI croco0a peleHus 3a1a4u B
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cmepou()Hblx 2OPMOHAX HA
npumepe nojlo6oblx COpMOHOE.

COOTBETCTBHUH C CUTYyaITUECH.
KoMMYHHKATHBHDBIE

1. KoppeKkTHO ¥ apryMeHTHPOBAaHHO
32 Jlexapcrsa. JlexapcTBeHHAsI XUMUSI: OT Packpwvisamsb polib IeKapCTB PP pry P
OTCTauBaTh CBOIO TOUKY 3PCHUS, B
SITPOXUMHU U oT (hapMakoTeparnuu 10
JTIUCKYCCHH YMETh BBIIBUTATH
dhapmakoTepanuu 10 XAMHUOTEPATTHH.
KOHTpapryMeHThl, epedpasupoBaTh
XUMHOTEPAITHH. Ocsausamv HOPMBI
CBOIO MBICITb (BJIaJICHUE MEXaHH3MOM
AHTHOUOTHUKHU U JKOJIOTHYECKOTO U
SKBHUBAJICHTHBIX 3aMCH).
ICOaKTEpPHO3. 0e3o01racHOTO OOpaIIeHus ¢
2. JloroBapuBaThCs U IPUXOTUTH K
Hapkotuueckue JIEKapCTBEHHBIMU 9
o01IeMy penIeHnIo B COBMECTHOM
BemiectBa. Hapkomanwusi, npernapaTamMH.
N JISSATEIILHOCTH, B TOM YHUCJIC B CUTYaIlUH
O6opbba c Hell u Dopmuposams BHYTPESHHEE
CTOJIKHOBEHHSI UHTEPECOB.
mpoUIaKTHKA. ybexieHue o
JIMYHOCTHBIE
Jdemoncrpanuu. {omamnss, HETIPUEMIIEMOCTH JaXe P
1. BBINOIHSTH CAaMOCTOSITEIbHBIE
mabopaTtopHas U OJHOKPATHOTO MPUMCHCHUS M
TOCTYTIKU U JICUCTBHSI (B TOM YHCIIE
aBTOMOOWJIbHAS anTeYKH. HapKOTHYSCKUX BEIIECCTB.
PYKOBOJISINETO IJIaHA), IPUHUMATh
OTBETCTBEHHOCTD 33 UX PE3YJIbTATHI.
33 IMpakTaueckas Penienne skcniepuMeHTaIbHBIX TIpOBOIHTS, HAGIIOATD 1 {’ell;VJIﬂTHBHbIe.
paGora Ne 2 3aJ1a4 Ha pacro3HaBaHWe OIIMCHIBATE XMHUYCCKMI . gII[BI/IFaTI: BECHH pellIcHus
«PacosHaBanme macrmace | 1W1ACTMAcC (IIOJIMATHIICHA, SKCTIEPHMEHT TS MpoOJIeMbl, 0CO3HABATH KOHEUHBIH
Y BOJIOKOH. TIOTMBHHUIXJIOPHAA, . UIEHTU(OUKAIMH TUIACTMACC I§3YH]’T3T'
<beHono¢)opMam))1er6H)1H0H) " J BOJIOKOH ¢ HOMOIIBIO : 0C3HaBaTeJ'[beIe.
BOJIOKOH (XJIOIYATOOYMAKHOTO, | \ouonrpam peaKiyii. - CTpOHTB paccysiieHne Ha ocHOBe
BUCKO3HOTO, alleTaTHOTO, CpPaBHEHHUS NIPEIMETOB U SIBJIICHUH,
KarpoHOBOI'0, U3 HATypaJIbHOM BBIJICJISIS TIPH 3TOM OOIIME MPU3HAKY.
IEPCTH U HATYPaJIbHOTO KoMMyHUKATHBHBIE:
IIeJIKA). 1. KpuTHiecku OTHOCHTBLCS K CBOEMY
34 Pewenue 3a0au no MHEHUIO, C JOCTOWHCTBOM MPU3HABATH

OPZCZHM‘{€CK01/7 Xumuu.

Tlosmopenue u 0606wenue
mMamepuana 3a Kypc
OPeAHUYECKOU XUMULL.

Pewenue 3a0au na 61600
Gopmynvl opeanuieckoco
seuecmea no nPoOyKmam
ceopanus

U MACCOBBIM OONAM DJIEMEHMOE.

Pacemampusams xumuuecxue
peaxyuu KauecmeeHHo u
KOAUYECMBEHHO C NOMOUbIO
pacuemos. Pewamb 3a0a4u Ha
861600 (hOPMYTbL OP2AHULECKO20
sewecmaa no npooyKmam
C2OpaHUst U MACCOBBIM QOJSAM
971eMEHMO8B.

OIIMOOYHOCTh CBOETO MHEHHUS (€CIIH OHO
TaKOBO) U KOPPEKTUPOBATH €TI0
JIMYHOCTHBIE:

1. HpOSIBJ'[S[TB HWHTCPECHI, MHUIIUATUBBI U
M0003HATEIHHOCTh, YIUTCS C YETKOM
opraHm3alyell CBoei JAesITeTbHOCTH.

2. llenmeycTpeMiieHHO W HACTOMYHMBO
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35

3aHII/ITa WHAWBUAYAJIbHBIX U I'PYHIIIOBBIX IIPOCKTOB.

UATH K JOCTHKEHHUIO LeNIeH, TPOSBIATh
TOTOBHOCTb K ITPEOI0JICHUIO
TPYIHOCTEMN.
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TEMATHYECKOE TIJIAHWUPOBAHME. OBIIAS XUMUS. BA3OBbBIN YPOBEHb. 11 KJIACC

(1 u B Hexento, Becero 35, U3 HUX 24 — pe3EpPBHOE BPEMSI)

Ne
n/n

Jlara

Tema.
JleMoHCTpaunus ONbITOB.
HUcnoabzoBanue [{OP

OcHoOBHOe coiep:kaHMe YPOKa

IInanupyemble pe3yJibTAThI

IIpenmeTHbIE

JIn4HOCTHBIE
MeTtanpeameTHbie

TEMA 1. HEPUOJUYECKUI 3AKOH U CTPOEHUE ATOMA
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OTkprITHE
1. 1. MenneneeBbIM

Ilepuoanyeckoro 3akoHa.

Ilepuoauueckas
cucreMa

. . Menneneena.
JdemMoncTpauun.
Pasnmuansie GopMEbl
Ilepuoanueckoit
CHUCTCEMBbI XUMHWYCCKUX
aneMmenToB . W.
Menpeneena.

IIpeanockIIku OTKPBITHUS
Ilepuoauyeckoro 3akoHa. I/epsvie
nonvimKuU Kiaccugurayuu
XUMUYECKUX INEMEHMO8.
Cogpemennvle nped- CmasieHus 0
BANCHEUWUX NOHSA- MUAX XUMUU'
OMHOCUMENbHAS AMOMHAs Macca,
amom, monexyiaa. Ilepuognaeckuit
3akoH B ¢popmynmposke J1. .
MenneneeBa. [leppuonuuHocTs B
W3MCHECHUHU CBONUCTB XUMHUYECKUX
3JIEMEHTOB M UX COEAMHEHHUM.
Ilepuoanueckas cucrema
XUMHYECKUX 3JIEMEHTOB KaK
rpaduyeckoe oToOpaxeHne
Ilepuoauyeckoro 3akoHa.
CTpyKTypa NepuoIndecKomn
TaOIULBI KOPOTKOTO BapHaHTA.
Ilepnonas! (OompIlivie U MaITbie) U
rpyIIbI (TJIaBHBIE U TTOOOYHBIE).
IIpornocrrueckas cuia u
3HadyeHue llepruonmyueckoro
3akoHa u [lepuoguueckoi
CUCTEMEI. 3HAYCHUE
Ileproanaeckoro 3aKoHa U
Ilepuoauueckoii cucTeMsl
XUMHUYECKUX daemMeHToB /J1. U.
Meneneea Uil pa3BUTHS
HAyKW ¥ TIOHUMaHUS
XUMHUYECKON KapTUHBI MUpA.

Xapaxmepuszosamuw

3JIEMEHTHI MAJIbIX IIEPHUOJOB
IO UX IOJIOKEHUIO B
ITepuonuueckoit cucreme /.
N. Menneneena.

Jlasams onpeneneHus
BOKHEUIIUX XUMUYECKUX
TIOHATHI:

BELLECTBO, XUMUYECKHUH 3IEMEHT,

aToOM, OTHOCHUTCIIbHAs aTOMHas Macca,

HU30TOIIbI.

Jlasamo omipeneneHne BUIOB
Ki1accupUKaINU:
€CTECTBEHHOM U
nckycctseHHoM. Co3nnanue
MOJIeJIEH C BbhIACICHUEM
CYIIECTBEHHBIX
XapaKTePUCTUK 00BEKTa U UX
MpeCTaBICHUEM B
MMPOCTPAHCTBEHHO-
rpaduueckoi Ui 3HaKOBO-
CUMBOJIMYECKO# (popme.
Ilpoecno3zuposeams cCBONCTBaA
XUMHUYECKUX DJIEMEHTOB U UX
COCIMHEHUM Ha OCHOBE
Ilepuonuueckoii cucrtems .
N. Meuneneena.
Konctpyuposanue IIT c
HCIIOJIb30BAaHUEM KapTOUeK.

PeryasiTuBHble:

1. CtaBuTh yueOHbIC 3aJ]a4ll HA OCHOBE
COOTHECEHHS TOTO, UTO YK€ H3BECTHO U
YCBOCHO Y4YaIIUMCS, U TOTO, 4TO eIé
HEU3BECTHO.

2. CamocCTOATENIFHO 00OHAPYKUBATh U
(dhopMynupoBaTh yueOHYIO pobdiemy,
OTIPEEIISATH eTh YIeOHOM
JesITeIbHOCTH.

Ilo3HaBaTeJIbHBIE:

1. CaMOCTOSITENBHO BBIIENATE U
(dhopMynHpOBaTh MO3HABATENBHYIO 1IETh.
2. AHanM3upOBaTh, CPABHUBATD,
KJIACCU(UIMPOBATH U 00001MaTh (haKTHl U
SABJICHUS.

KoMMyHHKATHBHBIE:

1. CaMOCTOATENBHO OPraHU30BHIBATh
yueOHOE B3aUMOCHCTBHE B IPYyIIIE
(ompenensTh 00IIME [eNH, pacpeessaTh
pOJIH, TIOTOBapUBATHCS APYT C IPYTOM H
T.1.).

JINYHOCTHBIE:

1. ®opMupOBaTh OTBETCTBEHHOE
OTHOLICHHUE K YUEHHIO.

2. ®opmupoBaHHue y4eOHO-
MO3HABATEIHLHOTO HHTEpECa K HOBOMY
yueOHOMY MaTepHaity U criocodam
pelIeHrs HOBOM YacTHOM 3aayu.
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CtpoeHne aToma.
Ilepuonuueckuii 3aKOH U
CTpOEHHE aToOMa.

ATOM — cl10KHas
vactuua. Mdcmopus
OMKPLIMUSL IEMEHMAPHBIX
yacmuy U cmpoeHus
amoma. SIapo atoma:
NPOTOHBI U HEUTPOHBL.
H3oronsl. H3omonwi
68000p00a. DNCKTPOHHI,
KOPIYCKYJISPHO-BOJIHOBOM
nyanusMm. Ctpoenue
AIIEKTPOHHON 0OOJIOYKH.
OJIEKTPOHHBIA YPOBEHb.
BaneHnTHbIE DIIEKTPOHBIL.
OpOuranu: S- u p-.
Pacnpenenenue
3JIEKTPOHOB IO
SHEPTETUUYECKUM YPOBHSIM
H Op- OUTAISAM.
d-Dnemenmet.
DNeKTpoHHAs
KOH(pUTypanus aroma

XHUMHUYECKHUH DJIEMEHT.
Tpu bopmympoBku
Ilepuoanueckoro 3akoHa:
J1. 1. Menneneena,
COBpEMEHHas U
NPUYMUHHO-CJIEICTBEHHA,
CBsI3BIBAOIAS
NepPUOJUYHbIE U3MEHEHUS
CBOMCTB D3JICMEHTOB C
NEPUOJUYHOCTBIO B
H3MEHEHNHN BHEITHUX
3JIEKTPOHHBIX CTPYKTYP
UX aTOMOB.

duzndecKkuii CMBICHT

TOPSIIKOBOTO HOMEpa AJIEMEHTA,

HOMCpa 1nepuoa 1 HoMmepa

Ilpeocmasisims CIIOXKHOE
CTpOCHHUE aTOMa, COCTOSIIETO
U3 siipa U DJICKTPOHHOU
000JT0UKH.

Haxooums B3auMOCBSI3U
MEXY TTOJTOKCHUECM
anemeHTa B [lepuoanyueckoit
cucteme . 1. MenneneenBa u
CTPOCHHUEM €ro aToMma.
Cocmaesnsime SJIEKTPOHHBIC U
SIICKTPOHHO-TpadUISCKUe
(opMyJIBI aTOMOB S-, p- U
d-onemenmos.

Ilpeocmasnsame pa3zBuTHE
HAy4HBIX TEOPHUU MO cOupaIu
Ha OCHOBE TpEX
hopmMyIupOBOK
Ilepuonnyueckoro 3akoHa.
Onucvieams CTPOCHUE aTOMA
M CBOMCTBA XUMHUYECKHUX
3JIEMEHTOB M UX COCAUHEHHH
Ha ocHoBe [lepuonnueckoit
cuctemsbl . 1. Menneneena.

Omuocumo xumuyeckue
oNleMeHmMbL K MOMY UL UHOMY
ONLEKMPOHHOMY CEMEUCTEY.
Packpvieams ocobennocmu
CMpPOeHUs AMoMOo8
d-anemenmos u f-anemenmos.

PeryasiTuBHbIE

1. KoppekTupoBaTh 1eATeIbHOCTD:
BHOCHUTh U3MCHEHUS B IPOIIECC C YICTOM
BO3HUKIITUX TPYJAHOCTEH U OIIHOOK.

2. CocTaBIATh IUIaH OTBETA; paboTaTh C
TEeKCTOM Taparpada 1 ero
KOMITOHCHTaMH;

3. ®opmynupoBaTh YUCOHYIO 3a/1a4y Ha
OCHOBE COOTHECEHUS TOTO0, YTO yiKe
M3BECTHO YYAIMMCSI, U TOTO, YTO €IlIe He
W3BECTHO.

Ilo3HaBaTeabHbIE

1. YMeTh caMOCTOSITEeNHHO TIAHUPOBATh
ITyTH JOCTWKEHUS TIeJIeH, B TOM YHUCIIe
aNbTepHATHUBHEIE, OBIIAJICHHE YMEHUEM
COTIOCTABIIATH YKCIICPUMEHTAIBHBIC U
TeOpeTquCKHC 3HAHUSA C O6’b€KTI/IBHbIMI/I
peanusaMHu KU3HU.

2. Ucnionb3oBath npueMsl paboThl ¢
nH(popMaruei (mouck u oToop
HCTOYHHUKOB HE00X0nMOit nHdopmanum,
cucTeMaTu3anusi HHPOPMAaIiH).

KoMMyHHKATHBHBIE

1. Bimazets MOHOJIOTHYECKOH U
Janormdeckoil popMamu pedn B
COOTBETCTBHH C HOPMaMH POIHOTO
SI3BIKA; BEIPAYKATh CBOU MBICITH C
JIOCTaTOYHOU MOJTHOTOM M TOYHOCTBIO;
2. @opMupoBaHHE YMEHHS padoOTaTh B
rapax, OTBE4aTh Ha BOIIPOCHI yUUTEIIS,
YMEHHUE UCTIO30BaTh XUMUICCKUHN SI3BIK,
yMeHHE PaboTaTh C XUMUYECKOH
MOCyI0M.

3. ®opMHUpOBaHUE YMEHHUS CITYIIAThH
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rpynmsl. [lepuoauyHocThb
W3MCHCHHS CBOMCTB
XUMUUYECKUX DIIEMEHTOB,
00pa30BaHHBIX UMHU MPOCTHIX U
CJIIOKHBIX BELIECTB B IEPHOAAX
U rpynmnax. DJIEKTPOHHEIE
ceMeiictBa. Ocobennocmu
CmMpoeHus Aamomos
d-anemenmos. Cemericmeo f-
3JIEMEHTOB.

yuuTeid, BECTU AUAJIOT C YUUTCIIEM U
APYTruMHU y4aliuMHucs.

JINYHOCTHBIE

1. TIposIBISITH OTBETCTBEHHOE OTHOIIICHHE
K 00YUYCHHIO, YBAKUTEILHOE OTHOIIICHHE
K CTapIIiM M MJTAIIHM TOBAPHUIIAM;
0CO3HABAaTh IICHHOCTH 3I0POBOTO U
Oe3omacHOro 00pa3a >KU3HU.

TEMA 2. CTPOEHUE BEIIIECTBA

Kosanenrunas
XUMHUYECKas CBI3b.
JemMoHcTpanuu.
Konnekusa Bemiects
C KOBAJICHTHBIM
THUIIOM XUMHYCCKOMN
CBSI3HU.

OOBSICHSITH UHEPTHEIC
CBOMCTBa OJIATOPOTHBIX
razoB 0COOCHHOCTSIMU
CTPOCHUS UX aToMa.
XapaxkTepuzoBaThb
KOBAJICHTHYIO CBSI3b KaK

bnaropoauHsie rassi,
MPUYHHA UX
CYIIIECTBOBAHUS B
aTOMapHOM COCTOSTHUH.
KoBaneHTHas cBsI3b Kak
CBsI3b, BO3HHUKAIOIIAs 3a

cueT 00pa3oBaHUs OOIINX
3JIEKTPOHHBIX Tap nymem
nepeKpul8anus eKMpOHHBIX
opbumaneu. KpatHocts
KOBAJIEHTHOMU CBS3H.
OOMEeHHBIN U TOHOPHO-
aKLENTOPHBIA MEXaHU3MBbI
oOpa3oBaHUs
KOBAJIEHTHOMU CBS3H.
ONEeKTPOOTPULATEIBHOCTD
(20). Knaccudukanms
KOBQJIECHTHBIX CBSI3€H: I10
90 (momsipHas u
HenossipHast). Junonu.
3aKOH MOCTOSHCTBA
COCTaBa /ISl BEIIECTB
MOJIEKYJIIPHOTO CTPOCHHUSI.

CBsI3b, BOBHUKAIOIIYIO 3a
cdeT o0pa3zoBaHUs OOIINX
SJICKTPOHHBIX Hap
nymemnepexpbléanus.
9NeKMPOHHBIX OPOUMALCH.
Knaccupunmponars
KOBAJIEHTHBIE CBS3H I10
pa3HbIM OCHOBaHMUSIM.
YcraHaBiIuBaTh 3aBUCUMOCTD
MEXy TUTIOM XHUMHUYCCKOU
CBSI3H, TUIIOM
KPUCTAJUTMYECKOHN PEIISTKH

u (1)I/I3I/ILICCKI/IMI/I CBOMCTBaMH
BCIICCTB.

PeryasiTuBHbIE:

1. [TnanupoBaHue y4eOGHOTO
COTPYZIHHUYECTBA C YUUTENEM U
CBEPCTHUKAMU — ONPEAEITICHUE LIENH,
(YHKIMI y9aCTHUKOB, CLIOCOOOB
B3aUMOJICHCTBUS.

Ilo3HaBaTeJbHBIE:

1. OBnamenue OCHOBAMH XUMHYECKOH
IPaMOTHOCTH: CIIOCOOHOCTBIO
AHAJTM3UPOBATh U OOBEKTUBHO OICHUBATH
JKU3HEHHBIE CUTYAI[HH, CBSI3aHHBIE C
XUMUeH, HaBbIKaMU 0e30IacHOr0
o0paIleHus ¢ BEIICCTBAMH,
HCIIOJIb3YEMBIMH B TIOBCETHEBHOM KU3HH.
KoMMYHHKATHBHBIE:

1. YyacTBOBaTh B KONJIEKTHBHOM
o0cyXIeHIH MPobIIeM, HHTETPUPOBATHCS
B I'PYIIILY CBEPCTHUKOB U CTPOUTH
MIPOJYKTUBHOE B3aUMOJEICTBHE U
COTPYAHHYECTBO CO CBEPCTHUKAMHU U
B3POCJIBIMH.
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JINYHOCTHBIE:

1. YuureiBaTh pa3Hble MHCHHS U
HHTEPECHl 1 000CHOBBIBATh
COOCTBEHHYIO MO3UIIHIO.

HMonnas xumuueckas
CBs3b.

JdemoHcTpanuu.
OO0pa3Iel MUHEPATIOB U
BEIIECTB C HIOHHBIM
THUIIOM CBA3H:. OKCHOa
KaJIBITHSI, PA3IHIHBIX
COJIEH, TBEPABIX
mea04ei, rajaura,
KaJIBITUTA.

Honsl u ux
KinaccuUuKaIus: 1Mo
3apsay (aHHOHBI U
KaTHUOHBI), TI0 COCTaBYy
(TIpocThIC U CIOXKHBIC).
Cxema oOpazoBaHUs
HOHHOMU CBSI3U.
DopmynbHas eOuHUYA.
OmmuocumenvHocmy
Knaccugpuxayuu
XuUMU4eckux cesazeli Ha
UOHHBIE U KOBATEHMHbLE
nonapHule.

Xapaxmepuzoeams NOHHYIO
CBsI3b KaK CBS3b,
BO3HUKAIOUYIO IIyTEM
OTJa4M UJIU IpuemMa
3JIEKTPOHOB.
Knaccugpuyuposams nOHBI
0 pa3HbIM OCHOBAHUSIM.
Yemanasnusamo
3aBUCUMOCTb MEX1y THIIOM
XUMHUYCCKOM CBS3U, TUIIOM
KPUCTAJUIMYECKOU PELIETKU U
(mznaeckumu cBolicTBAaMU
BEIIIESCTB.

Meranisl U CIJIaBbI.
MeTanangeckas
XUMHYECKasi CBSI3b.
JdemoncTpanum.
Komnekius MeTasios.
Komnekmnus criaBosB.

Oo6mue puznaeckre
CBOMCTBa METAJIJIIOB:
3JICKTPOIIPOBOIHOCTD,
MPOYHOCTb,
TETUIOTIPOBOJIHOCTb,
METaIINYECKUil OIECK,
IACTUYHOCTL. Cniaeswi
uepnvie u ysemuvie. Cmao,
yyeyn. Jlamyno, bponsa,
Mmenvxuop. Merainueckast
CBSI3b. 3asucumocms
AEKMPONPOBOOHOCTIU
Memanios om
memnepamypet.

Xapaxkmepuzosamo
METAJUTUYECKYIO CBA3h KaK
CBSI3b MEX/Iy aTOM-HOHA- MU
B METaJIyIaX U cIUIaBax
IMOCPEJICTBOM
00001IIECTBIIEHHBIX
BaJICHTHBIX DJICKTPOHOB.
O0vsicHsAMb SAUHYIO
MPUPOY XUMHUYSCKUX
CBSI3CH.

Yemanasnuseame
3aBHUCUMOCTh MEXKJIy TUIIOM
XUMHYECCKOM CBSI3H, TUIIOM
KPUCTAJUIMYECKON PELIETKH U
(pu3muecknmMu cBOicTBAaMHu
BCIIISCTB.

PeryasiTuBubie:

1. CaMOCTOATENBHO aHATM3UPOBATH
YCIIOBUS

JIOCTHKCHUS 1ISJIA Ha OCHOBE yu€Ta
BBIIETICHHBIX YUUTEIIEM OPHEHTHPOB
JIeHCTBHSI B HOBOM y4eOHOM MaTepHare.
Ilo3HaBaTeJIbHBIE:

1. CoznaBaTh 1 MpeoOpa3oOBHIBATH
MOJICTTH M CXEMBI ISl pEeIICHUS 3a/1a4.
2. O00011aTh MOHATHI —
OCYIIECTBIISATH JIOTHIECKYIO
OTIepAaITIO TIePEX0/1a OT BUIOBHIX
MIPU3HAKOB K POJIOBOMY MOHSTHIO.

KOMMVHHKaTHBHbIe:

1. AnexBaTHO UCIIOJIB30BATh PEUCBBIC
CPEJCTBA TS PELICHUS Pa3INIHbIX
KOMMYHHKATHBHBIX 3aJa4; BIAaJETh
YCTHOW U NUCBMEHHOH PEYbIO; CTPOUTH
MOHOJIOTMYECKOE KOHTEKCTHOE
BBICKA3bIBaHUE,

JIMYHOCTHBIE:

1. ®opMupOBATH IKOIOTUIECKOE
MBIIIEHHE: YMEHUE OLICHUBATh CBOIO
JIESATEILHOCTD U MMOCTYIIKH JIPYTUX JIF0IeH
C TOYKH 3PECHHSI COXPaHCHUS
OKPY>KaloIllel Cpebl.

ArperaTtHbie
COCTOSTHUSI BEIIECTBA.
Bonopoanas cBsi3b.

ArperatHbl€ COCTOSIHUS
BEIIECTBA HA IpUMEpPE
BOJIBI. 3aKOH ABOTaapO.

XapakTepu3oBaTh
0COOEHHOCTH arperaTHoro
COCTOSIHHSI BEIIICCTB

PeryiasgsTuBuble:
1. BHOCHTB HEOOXOAMMBIE KOPPEKTUBHI B
JIEHCTBHE IIOCIIE €r0 3aBEPILEHUS Ha




JdemMoHcTpanuu.
Bosronka nona.
Monenb MOASIPHOTO
o0beMa
ra3000pa3HBIX
BeulecTB. [Tonmyuenue
U pacrio3HaBaHUE
ra3oB: YIIIEKHUCIOTO
rasa, BOJIopoa,
KHUCIIOpOJa, aMMHUaKa,
oMmuNeHd, ayemuieHd.

ITepexons! BemecTsa us
OITHOT'O arperaTHOTrO
COCTOSIHUS B IPYTOE.
Banoepsaanvcoso
gzaumooelicmaue.
MexmonieKyasapHas
BOZIOPOJHAS CBSI3b.
MexaHusm ee
o0Opa3oBaHUs Ha IPUMEPE
BOIIBI UCHUPIOB.
CBoiicTBa BENIECTB C 3TUM
THUIIOM CBSI3H.
AHoMabHBIC CBOMICTBA
BO/JIbI, OOYCIJIOBJICHHBIC
MEXMOJIEKYISIPHOMI
BOJIOPOJAHOM CBSI3bIO.
Hcnonvzoeanue 600vi 6
OblmMy U Ha NPoOU380ICMae.
BuyTrpumonexymnspHas
BOJOPOJIHAS CBs3b. Ee
3HAYeHUe 8 OpeAHU3AYUU
CMPYKMYypbl HCUZHEHHO
BAJCHBIX OP2AHUYECKUX

Ha OCHOBE MOJIEKYJISIPHO-
KHHETHYECKUX
MPEICTaBJICHUM.

YcranaBnuBaTh
MEKIIPEIMETHBIC CBSI3H C
(pu3mKoif Ha PTOI OCHOBE.
YcraHaBiuBaTh
MEKIIPEIMETHBIC CBSI3H C
Omoorue Ha OCHOBE
paccMOTpEeHHS TPUPOJIBI
BOJIOPOJHOM CBSI3U U €€ POJIU
B OpraHu3aluu )KUBOU
MaTepHH.

sewjecms.
Turer IHonsTue o Knaccugpuyuposamo
KPHUCTAJITUYCCKHUX KpUCTAJTMHICCKNX TBEp/IbIC BEIIECTBA HA
PEIIETOK. pemeTkax. Tumbl KpUCTaJLINYECKUE U
JleMOHCTpANIMH. KpUCTAJTMHCCKIX amMopQHEIe.

Monenu PCHICTOK. HOHHAA, Yemanasnusamo
KPUCTATNTHICCKHUX MOJICKYIApHas, aTOMHa, 3aBMCHUMOCTb MEXKAY TUIIOM

pEUIETOK pa3IMIHBIX
TUnos. [Ipumepsl
BEIIECTB C HOHHOM,
aTOMHOM,
MOJIEKYJISIPHON U
METaJINYECKON
KPUCTAJUIMYECKUMU

MeTaJNTHYeCKas.
XapakTepHble
(uzmyeckue cBoiicTBa
BEIIECTB, O0YCIOBJICHHBIE
TUIIOM KPUCTAJJIMYECKOU
peuIeTKy.
[IporanosupoBanue

XUMHUYECKOH CBsI3U, TUIIOM
KPUCTAJLNIMYECKOU PEIIETKU U
(pu3muecknmMu cBOicTBAaMH
BEILIECTB.

ObvsicHsimb SIBICHUE
AJUTOTPOITHH.
HUnnrocmpuposams 310

OCHOBE €T0 OILIEHKH U y4eTa XapakTepa
ClIeJIaHHBIX OIIMOOK.

2. OCyIIEeCTBIISATh KOHCTATUPYIOIIUN U
MPEABOCXHUIIAIONTUN KOHTPOJIb 110
pe3ynbTaTy | 10 Croco0y NeiCTBHS;
aKTyaJIbHBIA KOHTPOIb Ha YPOBHE
MIPOU3BOJILHOTO.

3. BeiiBuraTs BepCcuu perieHus
poOIeMBI, 0CO3HABATH KOHEYHBIH
pe3yNIbTaT, BEIOMPATh U3 MPEITI0KCHHBIX
U UCKAaTh CAMOCTOSITEILHO CPEICTBA
JOCTHOKEHHS 1IETIH.

ITo3HaBaTedbHBIE:

1. ®opmupoBaTh YCTOHYHBEIN y4eOHO-
MO3HABATENILHOTO HHTEPEC K HOBBIM
00IIMM cIToco0aM perieHus 3a1a4.

2. ®opMHUpOBaTh YMECHHUS YCTaHABIMBATh
CBSI3U MEXJTy PEaibHO HAOIIOAaeMBbIMU
XUMHUUYCCKUMU SABJICHUAMUA U IPOLECCAMU,
NPOUCXOASAIIUMU B MUKPOMUDE,
OOBSICHATH MPUYHHBI MHOTOO0OPAa3Us
BEIIIECTB, 3aBUCUMOCTh UX CBOHCTB OT
COCTaBa U CTPOCHHS, a TAKXKE
3aBUCUMOCTH MTPUMEHEHHS BEIIECTB OT HX
CBOMCTB.

KoMMyHHKATHBHBIE:

1. ApryMeHTHpOBaTh CBOIO TIO3HIIUIO U
KOOPJAMHHUPOBATH €€ C

TIO3UIIASIMY TTAPTHEPOB B COTPYAHUIECTBE
IIPY BBIPA0OTKE OOIIETo pelieHus B
COBMECTHOM 1€ATETBbHOCTH.

2. AeKBaTHO HCIIOIH30BATh PEUEBEHIC
CpeJICTBa ISl PEIICHUS Pa3TMIHbBIX
KOMMYHHKATHUBHBIX 3a]a4; BIaJIETh
YCTHOW M NMCBMEHHOH pEYbIO; CTPOUTH




pelieTKaMu.
JlaGopaTopHble
OnbITHI. 1.
OnpeneneHue CBOUCTB
HEKOTOPHBIX BEIICCTB
Ha OCHOBE THIIA
KPUCTAJUTNUECKOM
peuerku. 2.
O3HaKOMJIEHHUE C
KOJIJIEKIIueH
MOJIUMEPOB:
njacTMacc u
BOJIOKOH, U H3/ICITUMN
U3 HUX.

CBOWCTB BEIIECTB MO THUITY
KPHUCTAJUTMYECKOU
pemeTku u oOpaTHas
3ajada. AJuioTponus,
00yCIIOBIIEHHAS TUTIOM
KPHUCTAJUTMYECKOU
peUIeTKH.

XapaxmepHuie 6uov
KPUCMANIUYECKUX PEUEenoK
Memainnos.

AMOpQHBIE BEIIECTBA, UX
omauNUmenvHvle C80UCMEa.

SIBIICHUE PA3IMYHBIMHU
MIpUMepamMH.

MOHOJIOTHYECKOE KOHTEKCTHOC
BBICKa3bIBAaHUE

JIMYHOCTHBIE:

1. YMeTh OllcHUBATh IPAaBUIHLHOCTh
BBITIOJTHEHHS yIeOHOH 3a1a4H,
COOCTBEHHBIC BOBMOXKHOCTH €€ PEIICHHUS.
2.AHaNM3UPOBATh SMOIIMOHAILHBIC
COCTOSIHUSL, TTOJTyYCHHBIC OT YCIICITHON
(HeycnenrHoi)

JIeSITeIIbHOCTH, OIICHUBATh X BIHMSIHHUE Ha
HacTPOEHHUE YEJIOBEKaA.

Yuctble BenlecTBa U
CMECH.
JdemoHcTpanuu.
OO0pa3iibl MUHEPAJIOB U
TOPHBIX TTOPO/I.
O06pa3ipl OYUIIIEHHOH
caxapo3sbl U
HepapUHUPOBAHHOTO
KPUCTAILTUYECKOTO
caxapa, coJiepsKaIiero
MPUMECH.
Jucmunnsiyus 600l
Kax cnocob ouucmku
om npumeceil.
JlaGopaTopHble
onbIThI. 3. XKXecTkOCTh
BOJIbl. Y CTpaHEHUE
’KECTKOCTH BOABI. 4.
O3HaKOMIJICHHUE C

OTimyre cMecer oT
XUMHWYECKUX COCIUHEHUMN.
T"'oMmorennsie u
reTEPOreHHBIC CMECH.
MaccoBas u o0ObeMHas
JOJTM KOMITOHEHTA B
CMECH.

ITpumecu. Biusinue
IIpUMeECEl Ha CBOMCTBA
BeniecTB. MaccoBas 1

oO0BEeMHas JOJIU TPUMECEH.

Knaccugurxayus
XUMUHECKUX 6eujecms no
Ccmenenu Yucmomol.

Haxooumws otnnuus cMeceit
OT XUMHUYECKUX COCIMHEHUI.
Ompasicams cOCTaB CMeCeil ¢

IIOMOIIBIO ITOHATHUA

«I0JIsI» MaccoBast 1
oO0beMHas.
Ilpouzeooums pacdeTsl C
HCIIOJIb30BAHUEM 3TOTO
HOHSITHA.
Yemanasnuseame
3aBUCUMOCTh MEXKTY
pa3uuusiMu B PU3HISCKUX
CBOMCTBaxX KOMIIOHEHTOB
cMecer U cnoco0aMu Ux
pazneneHus.

PeryasiTuBHbIe:

1. IlmanupoBaTH CBOU ICUCTBUS B
COOTBETCTBUHU C ITOCTaBICHHON

3a/ladyeil U yCIOBUSAMU €€ pean3aliu.
Ilo3HaBaTeJIbHBIE:

1. OcymecTBasiTh BEIOOP

Hauboee 3 EeKTUBHBIX

CIOCO0O0B pelICHMS 33/1a4 B
3aBUCHUMOCTH OT KOHKPETHBIX

YCJIOBUH.

2. CtpouTh JI0Ka3aTeIbCcTBA B OTHOIICHUN
BBIIBUHYTBIX THIIOTE3 U
(hopMynHpoBaHHE BBIBOJIOB.
KoMMyHUKATHBHBIE:

1. CoBepieHCTBOBATE YMEHHE
JIOTOBApUBAaThCS U MPUXOJUTh K 00IIEMY
PEIICHNIO B COBMECTHOM JeSITeTLHOCTH.
JInyHOCTHBIE:

1. ®opmupoBaTh BEIPAKEHHYIO

MHHEPaJIbHBIMH YCTOMYHBYIO y4eOHO-I03HABATENIBHYO
BOJIAMHU. MOTHBALUIO YUCHHS.

Hucnepcubie TlonsTue o cnepeHpix Xapaxmepuszosamp pasindHbIe PeryasiTusHble:

CHCTEMBL. cucremax. JlucrepcHas 1. BHOCHTB HEOOXOAMMBIE KOPPEKTHBEI B

THUIIBI JUCIICPCHBIX CUCTEM Ha
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JdemoHcTpanuu.
Obpasyvt  pasiuyHvIX
OUCNEPCHbIX  CUCTEM:
IMYIbCUU,  CYCNEH3Ul,
asposonu, eeiu u 30.u.
Honyuenue  xonnouo-
HO20  pacmeopa U3
xnopuoa aceneza (Il1).
Koazcynayus
NONY4eHHO20 pacmeopa.
Dpgexm Tunoans.

JlaGopaTopHble ONbITHI.
5. Osnaxomnenue ¢
oucnepcHuIMu
cucmemamu.

(aza u nucriepcuoHHAas
cpena. Knaccudukarus
JIUCTIEPCHBIX CUCTEM B
3aBUCHUMOCTH OT
arperaTHoro COCTOSIHUS
TACTICPCHOM (ha3bl U
JIIUCIIEPCUOHHOM CpENBI.
I'omorennsble u
reTepOTeHHBIE IUCIIEPCHEIC
CUCTEMBI.
I'pybonucnepcHbie
CHUCTEMBI: DMYJIbCHH,
CYCIIEH31H, a3PO30JIH; UX

MNpeaACTaBUTCIIN U 3HAYCHUC.

ToHKoOUCHEPCHBIE
CHCTEMBI: TEIN 1 30JIH; UX
MPEICTAaBUTEIIN U 3HAYCHHE.
Komnougaeie cHCTEMBI, UX
OTJIMYHS OT HCTUHHBIX
PacTBOpPOB.

Oddext Tunnans. [enu:
[MUIIEBBIE, KOCMETUUECKHUE,
MEIUINHCKHE,
OHOJIOTHYECKHUE U
MUHEpaIbHBIC; UX

OpeaACTABUTCIIN U 3HAUCHHC.

OCHOBE arperaTHoro COCTOSIHUA
TIACTIEpCHON (pa3el 1
JUCIIEPCUOHHON CPEJIBI.
Packpuvisame ponb pasnuyHbIX
THUIIOB IUCIEPCHBIX CUCTEM

B )KH3HHM MIPUPOJIHI M OOIIIECTBA.

10

IIpakTH4yeckas
padora Ne 1.

[losnyuenue, cobupanue u
pacrio3HaBaHUE ra3oB:
BOJIOpPOJa, KUCIOPOAa,
YIJIEKHUCIIOro rasa,
aMMHUaKa, amuienda,
ayemunena.

IIpoBoauTh, HAOJIOIATH U
OIIMCBIBATh XUMHUYECKHUIA
SKCHEPUMEHT 110
MOJIYYCHUI0, COOUPAHUIO U
pacrio3HaBaHHUIO ra30B.

JIeHCTBHE MOCIIE €ro 3aBEPIICHUS Ha
OCHOBE €Tr0 OIIeHKH H y4ueTa XapaKrepa
C/CIaHHBIX OIIUOOK.

2. OCyIIEeCTBIISATh KOHCTATUPYIOIIUN U
MIPeIBOCXUIIAIOIINN KOHTPOJIb 110
pe3yabTaTy | 10 CTIoco0y IeHCTBHS;
aKTyaJIbHBIA KOHTPOJb Ha YPOBHE
MIPOU3BOJILHOTO.

3. BeyiBuraTh BEpCUH peIIeHUs
POOJIEMbI, 0CO3HABATh KOHCUHBIN
pe3yJIbTaT, BEIOMPATh U3 MPEITI0KSHHBIX
Y UCKaTh CAMOCTOSTEIIEHO CPEICTBA
JIOCTHKECHHUS TIEJIH.

Ilo3HaBaTeJIbHBIE:

1. ®opmupoBaTh YCTOHYHBEIN y4eOHO-
M03HABATEILHOTO HHTEPEC K HOBBIM
00IIMM cIToco0aM perieHus 3a1a4.

2. ®opMHUPOBATH YMCHHUS YCTAHABIMBATh
CBSI3U MEXJy peajibHO HAaOI0AaeMbIMU
XUMHUYCCKUMU ABJICHUAMU U IPOL[ECCAMU,
MPOUCXOJISIIUMH B MUKPOMHDE,
OOBSICHATH MPUYHHBI MHOTOO0OPAa3Us
BEIIIECTB, 3aBUCIMOCTb X CBOIMCTB OT
COCTaBa M CTPOCHHS, & TAKKE
3aBUCUMOCTH MTPUMEHEHHS BEIIECTB OT HX
CBOMCTB.

KoMMyHHKAaTHBHBIE:

1. ApryMeHTHpOBaTh CBOIO TIO3UIIMIO U
KOOPJIMHHUPOBATH €€ C

MO3ULUSIMU [TAPTHEPOB B COTPYTHUYECTBE




11 IToBTOpEHE U O06001IaTh MOHATHA «S-OPOUTANIBY, «P-0pOuTaIbLY, «d-0opbumansy, IIpH BBIPAOOTKE OOLIEro PeIleH s B
000011eHNEe TeM «KOBaJICHTHAasI HEMOJIIpHAs CBA3b)», «KOBAJICHTHAs MOJsIpHas COBMCCTHOM NICATCIIBHOCTH.
«Ctpoenue aTomMa» CBsI3b)», KMOHHAs CBS3b)», «BOAOPOAHAS CBA3b), «METAIINYECKAasI 2. AZIeKBAaTHO HCIIONB30BATH PEUCBBIC
u «CTpoeHue CBSI3BY», «MOHHAS KPUCTAITHYECKAs PEIIETKA», «aTOMHAas CpCACTBa ISl PCIICHHUS PA3TMIHbBIX
BEIECTBAY KPHUCTAJUIMYECKASI PELIETKA», «MOJIEKYJISIPHAsI KpUCTAJUINYECKAs KOMMYHUKAaTHBHBIX 3a/1a4; BJIAJICTh
o JIFOTOBK; K peleTKay, «MeTaJUIndecKas KpUCTAIIINYECKasi PELIETKa. YCTHOH ¥ NHCbMEHHOH PEUbIO; CTPOHTH
KOHTPOIIbHOI paGoTe OrpaHuyHBaTh HOHITHUS «XUMHUYECKas CBA3bY, MOHOJIOTHIECKOC KOHTEKCTHOC
«KpUCTAJLINYECKAasT PEILIECTKA». BBICKa3bIBaHNUC_
JInyHOCTHBIE:
12 KontpoasHuas OnuceIBaTh U XapakTEPU30BATh CTPYKTYPY TaOJIHIIbI _
1. YMeTb olleHuBaTh NpaBUIBHOCTD
padora Ne 1 o «Ilepuonuueckas cucTreMa XUMHUUYECKHX 3JIEMEHTOB St
BBINOJIHEHUS y4eOHOIl 3a1aun
temaMm «CtpoeHne . . MenaeneeBa» (kopoTkas popma) IIpoBoauts pediexcuro coBCTRe ey 0BMO ocﬂ eé ermte
o TBEHHBIE BO3MOXXHOCTU LICHUS.
atroma» U «CTpoeHue COOCTBEHHBIX JOCTH)XEHUH B IO3HAHUHU CTPOCHMS aTOMa U > AHAMI3HDOBATE SMOIIOHA p .
. .AHaIM3UPOBATh SMOIIMOHAIHHBI
BEILIECTBAY. CTPOEHMS BellecTBa. AHAIMU3UPOBATH PE3yIbTaThl KOHTPOJIBbHOMU cocTo p Ve ue T VCHELIHO
TOSIHUS, TOJTYYEHHBIE OT YCIICIIHOM
paboThl U BBICTpaUBAaTh ITyTH HOCTHKEHUS )KEJIAEMOTO YPOBHSI » Oy y
(HEeycnenHo)
YCHELIHOCTH.
JEsITEbHOCTH, OLICHUBATD UX BIUSHUE Ha
HACTPOEHHE YeJIOBEKa.
TEMA 3. DJIEKTPOJIMTUYECKAA ANCCOUATINA
13 PactBOpBI. PacTBOpHI Kak Onpedensimeb NOHITHS Peryiarusnbie:
JemoncTpanumu. TOMOTCHHBIE CUCTEMBI. «pacTBOPBI» U 1. IInanuposars cBou IleHCTBIE’I B
Paznuunas Pacmeopenue xkak «pPacTBOPUMOCTBY. COOTBCTCTBHH C HOCTABICHHON
pPacTBOPUMOCTH Pu3UKO- XUMUUECKULL Knaccughuyuposamo Bemectsa 1o 3ajiaden n yCJIOBHAMH €€ PCaIN3aLiH.

BELIECTB B BOJIC U
WHBIX PACTBOPHUTEIISX.
H3MmeHeHne OKp CKU
BElIEeCTBA IPHU
rnepexo/ie u3

TBEPJIOTO COCTOSIHHUS

B pacTBOp

(#a mpumepe cynbdara
menu (1), xmopunma
ko6ainsTa (I1)).

npoyecc. PonbBoabI B
MPOIECCe PACTBOPCHUS
BemiecTB. PactBopumocTts

" Ki1accuuranus

BEIIIECTB 10 3TOMY

MPU3HAKY: PACTBOPHUMBIE,
MaJIOpacTBOPUMBIE U
HEPaCTBOPHUMBIEC.

MaccoBast 7ons BeliecTBa

B pacTBOpE.

Monapnas konyenmpayus eeuje-
cmea. Omaudue c80UCME pacmeo-

MIPU3HAKY PACTBOPUMOCTH.
Ompasicams cocTaB pacTBOpa C
TTOMOIIBIO TOHATHUH «MaccoBas OIS
BEILECTBA B PACTBOPE» U «MOJAPHAS
KOHYEHMPayusi 6euecmeay.

Ilo3HaBaTeJbHbIE:

1. OcymecTBasTh CpaBHEHHE,
KJIACCU(UKAITUIO, CAMOCTOSTEILHO
BbIOMpasi OCHOBAHUS U KPUTEPUU JJIS
YKa3aHHBIX JIOTUIECKUX OTIePaIIU.

2. CTpouTh JIOTUYECKOE PACCyKIACHHE,
BKJIIOYAIONIEE YCTAHOBJICHUE IPUYUHHO-
CIIECTBEHHEIX CBS3€CH.
KoMMyHHKAaTHBHBIE:

1. Pa3BuBaTh yMeHUE MPOTYKTHBHO
paspeiiath KOH(QJIUKTHI HA OCHOBE yueTa
HUHTEPECOB U MO3UIIUM BCEX €TO
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paom CBOUCMB HUCTO2O pacmeo-

pumeis u pacmeopeHHo20 geuje-
cmea. Munepanvhvie 600bl Kak
npuUpooOHble pacmeopbi.

YYaCTHHUKOB.
JIMYHOCTHBIE:

1. ®opMupOBaTh BEIPAKCHHYIO
YCTOHYHBYIO y4EOHO-TI03HABATEIBHYIO
MOTHBAIIAIO YIEHUSI.

14 DNEeKTPOJIUTHI U [TonsiTue 006 31€KTpOINUTAX Onpeoensims MOHSITHS
HEAJIEKTPOJIUTEHI. U HEDJIEKTPOJIUTAX. «3JIEKTPOJIUTHLY,
JleMoOHCTpALMH. OCHOBHBI€ I10JI0KEHUS «HEDJIEKTPOJIUTHIY,
OO0pasIbl BEIIEeCTB- TEOpUuun «IJIEKTPOJIUTHYECKAS
SJICKTPOJIUTOB U JNEKTPOIUTHIECKON JHCCOLIMALIUS.
HEDJIEKTPOJIUTOB. Juccouuanuu. Mexanuszm Dopmyauposeams OCHOBHBIC
Hccnenosanue ouccoyuayuu 6eujecma. IOJIOKEHUS] TEOPUHU
3JIEKTPUYECKON Onexmpoarumuueckas 3JIEKTPOIUTUYECKON
IIPOBOAUMOCTHU ouccoyuayus Kax pe3yibmam JIMCCOLMALINY.
pacTBOpOB euopamayuu 31eKmpoIuma. Xapaxkmepuzosamu
SJIEKTPOJIUTOB H Cmynenuamas ouccoyuayus CIIOCOOHOCTH 3JIEKTPOJIUTA K
HERJIEKTPOJIUTOB. anexkmpoaumos. CTeleHb JMCCOLMALMU Ha OCHOBE
3aBHCHMOCTB 3JEKTPOIUTUYECKON CTEIEHH IJIEKTPOIUTHYECKOMN
CTEINEHN JUCCoLaluy. JHUCCOLMALUN.
JIEKTPOIUTHIECKOH CuibHbIe U cralble 3anucvieams ypaBHEHUs
Aucconnanun ot ANEKTPONIUTHI. Y paBHEHUS AIIEKTPOIIUTHYECKOMH
KOHHCHTpaH SJIEKTPOIUTUYECKOU JUCCOLMAalUU, 6 MOM YUCTe
BEIICCTBA B paCTBOPE nuccounauuu. Ilonsitue o U CIMyneH4amotl.

cpezne pacTBopos (pH Habnwooams u onucvieamso
cpeow). JEMOHCTPaIMOHHBIN
XUMHWYECKUH dKCIIEPUMEHT.
15 Kucnors! B cBete

TEOPUH
3JIEKTPOJIUTUYECKOHN
JINCCOITAIHH.
JdeMoHcTpanun.
Pazbapnenue
KOHIIGHTPUPOBAHHOM
CEpHOU KUCIOTHI.
Obyenusanue caxapa u

OmnpeneneHue KUCIIOT B
CBETE TEOPHH
3JIEKTPOJIUTUYECKOM
nucconuanuu. Okpacka
WHIMKAaTOPOB B pacTBOpax
kuciaoT. Oommue
XUMHYECKUE CBOMCTBA
HEOPraHW4YeCKUX U
OPraHNYCCKUX KHUCIIOT B

Xapaxmepuzoeamsv KUCIOTHI
B CBETC TCOPUH
AJIEKTPOJIUTUUECKOM
JIMCCOIIMAIAH.

Pasznuuams oO1iee,
0CcOOCHHOE U SIMHUYHOE B
CBOMCTBAaX a30MHOI,
KOHYEeHmMpPUpo8aHHOU cepHOll U
MYPABbUHOLU KUCITIOT.

PeryasitTuBubie:

1. BeyiBuraTh BepCUM pelieHus
POOJIEMbI, 0CO3HABATH KOHCUHBIN
pe3ynbTaT, BEIOMPATh U3 MPeII0KEHHBIX
1 UCKAaTh CAMOCTOSTEIIEHO CPEICTBA
JIOCTYKEHHUSI IIEITH.

2. BHOCUTH HEOOXOTUMBIE KOPPEKTHBHI B
JIEHCTBHE MOCTIE €TO 3aBepIICHUS Ha
OCHOBE €r0 OIICHKH M yueTa Xapakrepa
CIIEIIAHHBIX OLIUOOK.
Ilo3HaBaTeJbHBIE:

1. YMeTh onpenensiTh BOZMOXKHBIC
HCTOYHHUKHU HEOOXOIUMBIX CBEICHHIA,
IIPOM3BOIUTH MTOWCK HH(pOpMAINH,
AHAIIM3UPOBATH U OLIEHUBATH €&
JIOCTOBEPHOCTb.

2.000011aTh MOHATUSI —
OCYIIECTBJISATH JIOTHYECKYIO

OTIepaIlfio TIepexo/ia OT BUIOBHBIX
MIPU3HAKOB K POJIOBOMY MOHSTHIO,

OT IIOHSTHUSA C MEHBIINM

00BEMOM K MOHATHIO ¢ OOJIBIIAM
00BEMOM.

KoMMyHUKATHBHBIE:
1.0prann3oBsIBaTH U MJIAHUPOBATH
yuebHOe

COTPYIHHUYECTBO C yYUTEIEM H
CBEPCTHHUKAMHU, OTIPEJIEIISATh LIENU 1
(YHKIIMY YYACTHUKOB, CIIOCOOBI
B3aMMOJICHCTBUS; MIJIAHUPOBATH O0IUE
croco0bI paboTHI.




Yennoo3ul,
KOHYEHMPUPOBAHHOLL
CepHOIl KUCTIOMO.
Bzaumooeticmsue
KOHYEHMPUPOBAHHOU U
pazoasieHHol a30muol
KUCTIOMbL € MEOBIO.
Konnexmus
MIPUPOTHBIX
OpPraHUYeCKUX
KUCJTIOT.

JlaGopaTopHble ONbITHI.
6. O3HakoMJICHHE C
KOJIJICKIIMEN KUCIIOT.

CBETE MOJICKYJISIPHBIX U
HOHHBIX TIPEACTABIICHUN:
B3aMMOJEHCTBUE C
MeTalaMUu, OKCUJIaMH U
TUAPOKCHUIAMH METAIJIOB,
COJISIMU. Y CIIOBUSA
BO3MOYKHOCTH MPOTEKAHUS
peakuuii Mexny
SIIEKTPOIUTAMHU.
Cneyuguuecxue ceoticmasa
a30mHoll,
KOHYEeHMPUPOBAHHOU
CepHoll U MyPABbUHOUL
Kucuom.

Ilposooums, nabuiooamso u
onucvleams XUMUYECKUI
SKCHEPUMEHT C IIOMOIIBIO
POHOIO SI3bIKA U SI3bIKA
XUMUH.

2. Bctynate B 1uanor, a Takxke
y4acTBOBATh B KOJUIEKTUBHOM
00CyXIeHIH po0JIeM, y4acTBOBAaTh B
JMCKYCCHU M apTyMEHTHPOBATh CBOIO
MIO3ULIUIO.

JINYHOCTHBIE:

1. ®opMHUpOBaTH FKOJIOTHIECKOE
MBIIIIEHHE: YMEHHE OLIEHUBAThH CBOIO
JESITENbHOCTD U MOCTYIIKU IPYTUX JIOJEH
C TOYKHU 3pEHUS COXPaHCHHS
OKpY>Karollen cpeibl.

2. ®opMHUpPOBATh OTBETCTBEHHOE
OTHOLICHHUS K YYEHHUIO, TOTOBHOCTH U
CHOCOOHOCTH, 0OYUaIOIIUXCS K
CaMOPa3BUTHIO U CaMOOOPa30BaHUIO.
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OcHOBaHUs B CBETE
TEOpUU
AIIEKTPOTUTUUCCKOU
JIICCOTTAAITHAH.
JdemoHcTpanuu.
Konnexuus menoueit u
CBEIKEIIOIYYCHHBIX
HEPaCTBOPHUMBIX
TUAPOKCUIOB
pa3IuYHBIX METAJIJIOB.
Peakuus
HEeUTpanu3aluu.
ITonyuyenue
HEpPacTBOPHUMOTO
OCHOBaHHUS U
pacTBOpeHHUE €To

B kuciore. [lonyyenue
ammuaka

u e2o 83aumooericmaue
€ XJ10p08000POAOM
(«O0bLM Oe3 ocHsy).
JlaGopaTopHble ONbITHI.
7. [Tonyuenue u
CBOIicTBa
HEpPaCcTBOPHUMBIX
OCHOBaHMUII.

8. O3HakomieHHE

C KOJUIEKIIUEU
OCHOBAHMUM.

OmpeneneHre OCHOBAHUN
B CBETE TCOPUH
AJIEKTPOJIUTUYECKOM
mucconuarnmn. Okpacka
WHJINKATOPOB B pPacTBOpax
mIeJI04EeH.
Kimaccndurarms
OCHOBaHHU MO MPU3HAKAM
pacTBOPUMOCTH B BOJIC,
HAIUYUsL 8 COCMAse
amomos Kuciopood.
OO01me XUMHUYECKHUE
CBOICTBA IICIOYECH,
HEPaCTBOPUMBIX
OCHOBaHUM:
B3aHUMO/ICHUCTBHUE C
KHUCJIOTaMH, KHCIOTHBIMH
OKCHUIIaMH, COJISIMHU.
Paznoxenue
HEPaCTBOPUMBIX
OCHOBaHMM.
Bzaumooeiicmeue wenoueii
C opeanuyecKumu
coedunenusmu (genonom,
KapbOHOBLIMU KUCIOMAMIL).
Ceoticmea 6ecKuciopooHbIX
OCHOBAHULL: AMMUAKA U
AMUHOB 8 CPABHEHU.

XapakTtepu3oBaTb OCHOBAHUS
B CBETE TCOPUU
AIIEKTPOJIUTHUCCKOM
JIICCOITHAIINH.

Paznnuats oOiree,
0CcOOCHHOE U CIMHUYHOE B
CBOMCTBaX THUAPOKCHUJIOB U
OECKHCIOPOTHBIX
OCHOBaHMUMU.

[IpoBoauTH, HAOTIOAATE U
ONMCHIBATh XUMHYECKHUH
AKCIIEPUMEHT C TOMOIIBIO
POZHOTO SI3bIKA M SI3bIKA
XUMUH.

PerviasiTuBHbl€:

1. CaMOCTOATEIPHO 0CO3HABATH TIPHINHEI
CBOETO yCIeXa WK Heyclexa U HaXOqUTh
CHOCOOBI BBIX0/Ia U3 CUTYAIMH Heycrexa.
2. Y4NUTBCS CaMOCTOSITEIEHO CTaBUTh
HOBbIE yueOHBIE LIeJIU U 3312491, CTPOUTH
KU3HCHHBIE TJIAaHbI BO BpPEMEHHOU
MIEPCIIEKTHBE.

Ilo3HaBaTeJ/IbHBIE:

1. CtpouTh IOTHYECKOE paccyKAeHuE,
BKJIIOYAIOIIIee YCTaHOBIICHHUE
MIPUYMHHO-CIICACTBEHHBIX CBS3CH.

2. OCyIeCTBIIATh PACIIMPEHHBIH

MOUCK UHPOPMAIIH C

HCTIONIE30BAaHUEM PECYPCOB OHOIHOTEK

u MHTepHeTa

KoMMyHUKAaTHBHbBIE:

1. ®opmynupoBaTh COOCTBEHHOE MHEHHE
1 TIO3ULIMIO, apTYMEHTUPOBATh U
KOOPAWHHUPOBATH €€ C MO3ULIUSIMU
napTHEPOB B COTPYIHUUECTBE TIPU
BBIPa0OTKE OOIIETO PEIIeHUs B
COBMECTHOM J1€ATEIbHOCTH.
JIMYHOCTHBIE:

1. BeicTpanBaTh COOCTBEHHOE IIETOCTHOE
MHPOBO33pEHKE: 0CO3HABATh
MOTPEOHOCTh M TOTOBHOCTH K
€amMo00pa30BaAHHUIO, B TOM YHCIIC U B
paMKax caMOCTOSTENbHON AEATEILHOCTH
BHE IIIKOJIBI.

17

Conu B cBETE TEOPUH
3JIEKTPOJIUTUYECKOHN
JIUCCOITHAIIH.

JdeMoHcTpanuu.
Kommexmus conert

OmnpeneneHue coieil B
CBETE TEOPUH
BJIEKTPOJIUTUYECKOM

I CCOIAIIHH.
Knaccudukauus comneii:

Xapaxmepuzoeams COIIN B
CBETE TEOPUU
AJIEKTPOIUTHUECKON
JIMCCOLIMALINH.

Pasznuuams oOiiee,

PeryiassTuBHbIE:

1. BeiBuraTs Bepcum pemeHus
po0JIeMbl, 0CO3HABATH KOHEUHBIN
pe3ynbTaT, BEIOMpATh U3 MPeII0KEHHBIX
1 UCKaTh CAMOCTOSITENILHO CPEICTBA
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pa3IUYHON OKpPACKH.
Konnekuusa
OMOJIOTHYECKUX
MaTepHUaJIoB,
comepkamux kKapOooHat
u docdaT KaabIHSL.
Konmexmus
KOHJIUTEPCKHUX
pBIXJIUTENIEN TecTa,
00BsSICHCHHE TTPUHITATIA
UX JEeUCTBUA U
JIEMOHCTPAITHS
Pa3pbIXIUTEIBHOMN
CITOCOOHOCTH.
T"ammenue compl
YKCYCOM.
KauecTBenHnble peakuuu
Ha KaTHOHEBI U AaHHOHBI.
BriTecHenue meau
JKEJIe30M U3 pacTBOpa
cynsdara menu (11).
[Tonydenue noguaa
CBHHIIA U
JIEMOHCTPAITUS €TO
pacTBOPUMOCTH B
3aBUCUMOCTH OT
TeMIIepaTyphl pacTBOpa
(TmomydeHune «30JI0ThIX
YeIIryeK»).
JlaGopaTopHble
ONBITHI. 9.
O3HaKOMIJICHHE C
KOJUICKIIUECH
MPUPOTHBIX
MUHEPAJIOB,
coeprKalux COJIH.

CpeIHUE, KUCTbIC,
ocHO8Hbie. O0mme
XUMHYECKHE CBOMCTBA
COJICH: B3aUMOJICHICTBHE C
KHCJIOTaMH, IIeJIOYaMH,
MeTaJlJIaMU U COJISIMHU.
DNEKTPOXUMHUYCCKUU PsiJT
HAIPSHKECHUH METalIo0B U
€r0 MCHOJIb30BAHUE IS
XapaKTePUCTUKU
BOCCTAHOBUTCIIBHBIX
CBOMCTB METAJIIIOB.
Ceoticmea KUcavix conell.
IlpencraBurenu cojeld u
nX 3Ha4YeHWe: KapOoHaT
KaJIBITHS, oprodocdar
KaJIbIIUsI.

Kauecmeennvle peaxyuu na
XA0puo-, cyrvgham- u
KapOoHam-aHu- OHbl,
KAMUOH AMMOHUSL, KAMUOHbL
aceneza (1) u acenesa (111).

0COOEHHOE U €AUHUYHOE B
CBOMCTBax

CPEHUX U KUCITBIX COJICH.
Ilposooums, nabarwoams u
ONnuUCHIEAmMb XUMAYECKUN
DKCIIEPUMEHT C TTOMOIIBIO
POJTHOTO SI3BIKA U SI3BIKA
XUMUU.

JOCTIDKEHHUS LEITH.

2. IIpu nnaHUpPOBaHUM TOCTHIKEHUS
Lesel caMOCTOATENBHO, TIOJTHO U
aJICKBAaTHO YYUTHIBATh YCIIOBUS U
CPEIICTBA UX JTOCTIKEHHUS, BBIICISATh
aTbTEPHATHBHEIE CITOCOOBI TOCTIKEHUS
LIEJIM U BBIOUPATh Hanbolee

3¢ GEeKTUBHBIN COCO0.
Io3HaBaTe/IbHBIE:

1. ®opmMupoBaTh YMEHHS
BOCIIPHHUMATh, TiepepadaThiBaTh
MIPEeIBABIATH HHGOPMAITUIO B
CJIOBECHOM, 00pa3HOH, CHMBOJIMYECKON
(hopmax, aHaTM3UPOBATH U
nepepabaThIBaTh MOTYYCHHYIO
“H(OPMAITHIO B COOTBETCTBUH C
IIOCTAaBJICHHBIMU 3aJadaMHU.

2. CTpoUTh JIOTHYECKOE pacCyKaeHHE,
BKJIFOUAIOIIEe YCTAHOBJICHNE TIPUIHHHO-
CJIEICTBEHHBIX CBSI3EH.
KoMMYHUKATHBHBIE:

1. CtpouTs MOHATHEIE JIJIs1 TApTHEPa
BBICKA3bIBAHUS, YIUTHIBAIOIIUE, YTO
MMapTHEP 3HACT U BUAUT, 4 YTO HET.

2. AIeKBaTHO UCHOJIb30BATH

peveBblie cpeacTBa s

pelIeHns Pa3TuIHbIX
KOMMYHHUKAaTHUBHBIX 3a1a4,

CTPOUTH CIOXKHBIE

MOHOJIOTHYECKHE

BBICKa3bIBaAHUA.

JIMYHOCTHBIE:

1. ®opMupoBaTh OTBETCTBEHHOE
OTHOLICHUEC K YUCHHIO, TOTOBHOCTH
CIIOCOOHOCTH K CAMOPa3BUTHIO U
caMo00pa30BaHUIO HA OCHOBE MOTHBALIUU
K 00y4YECHHMIO U MO3HAHUIO.
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I'mpponus.
JeMoHcTpanuu.
Paznuunbie cnydaun
TUJIPOJIM3a COJIEN U
JIEMOHCTPAIIHS CPETIBI
pacTBOpOB C
TMOMOIIBIO
WHJINKATOPOB Ha
npuMepe kapOoHaTOB
IIEJI0YHBIX METAJIJIOB,
XJIOpUIa aMMOHUS,
arieraTa aMMOHMUSI.
Ilonyuenue
ayemunena
2UOpoU3oM Kapouoa
Kanbyusi.
JlaGopaTopHble ONbITHI.
10. UcnipiTanue
pacTBOPOB KHCIOT,
OCHOBaHUU U coyeu
WHJIMKATOPaMH.

11. Paznuunsie
cIlydau THAPOIN3a
coneit. 12. I'maponus
XJIOPHUIOB

U aleTaTroB
MIEJTOYHBIX METAJLIIOB

I'mpponus kak oOMeHHOE
B3aUMOJICHICTBHE BELIECTB
¢ Bomoii. O6paTuMBbIit
TUAPOJIN3 COJIEH IO
TIEPBOU U nociedyrouum
creneHam. I'uaponus mo
KaTUOHY U aHUOHY.
HoHHbBIE U MOJICKYISAPHBIC
YpaBHEHUSI THAPOITU3A.
Cpena (pH) pacTBOpOB
TUAPOJIU3YIOLIUXCS COJIEHN.
HeoOpaTumebrii Tuapon3
CoJIeH.

Obpamumwiii 2uOpoaU3
OpPeaHUYeCcKUX COeOUHeHULl
KaKk 0CHO8A 0OMEHA euecms
8 JICUBBIX OPAHUIMAX.
Obpamumwiii cuoponusz AT
KAK OCHOBA dHEPSeMULeCKO20
00MeHA 8 JHCUBBIX
OpeaHu3Max.

Xapaxmepuzosams TUIPOIIN3
Kak OOMEHHOE
B3anMMO/ICHCTBUE BEIIECTB C
BOJIOM.

3anucvlieams ypaBHCHUS
peakuuii rTuapoIn3a
pa3IMYHbBIX COJIEH.
Pasznuyams ruaposns 1mo
KaTUOHY U aHHUOHY.
Ilpedckazvieams peakyuro
Ccpeobl B0OOHBIX paCTBOPOB
coJieil, 00pa3oBaHHBIX
CUIIBHBIM OCHOBaHUEM U
cJ1a00M KHUCJIOTOM, CI1a0bIM
OCHOBAHHUEM U CUJIbHOM
KHCJIOTOM.

Packpvisams ponb oOpaTIMOTO
TUAPOIIN3a OPTaHUIECKHIX
COEJIMHEHU I KaK OCHOBBI
oOMeHa BEIIeCTB B )KUBBIX
opra"m3Max u 00paTUMOro
runponnza AT® kak OCHOBBI
JHEPreTHYECKOro 0OMEeHa B
JKUBBIX OpTaHU3Max.
IIposooums, nabriooams u
ONUCHLIBATNb XUMHYSCKUT
AKCIIEPUMEHT C TIOMOIIIHIO
POJTHOTO SI3bIKA U SI3bIKA XUMHH.

PerviasiTuBHbl€e:

1.Y4uThiBaTh MPaBUIIO B IJIAHUPOBAHUU U
KOHTPOJIC CII0c00a PeIieHMsL.

2. Beibop Haunbonee 3¢ ¢heKTHBHBIX
CITOCOOOB peIIeHNUs 3a1ad.
Ilo3HaBaTe/IbHBIE:

1.Mcnonp30BaTh HOUCK HEOOXOIUMOM
“H(OPMAITUH JUIS BHITIOJTHEHHS YISOHBIX
3a/1aHUM.

2. OcyIecTBIATh aHAJIN3 00BEKTOB C
BBIJICJICHUEM CYIIIECTBEHHBIX U
HECYIIECTBEHHBIX MTPU3HAKOB/
aHAIIM3UPOBAThH, CPABHUBATH,
KJIACCU(UITMPOBATH U 0000111aTh (h)aKThI U
SIBIICHUSL.

KoMMyHUKATHBHBIE:

1.Y4urteIBaTh pa3Hble MHEHUS U
CTPEMATCS K KOOPAMHALMH PA3IHYHBIX
MO3UINI B COTPYTHUYECTBE.

2. AnexBaTHO, OCO3HAHHO U TIPOU3BOJIBHO
CTPOUTH PEUEBbIC BHICKA3bIBAHUS B
YCTHOM U MUCbMEHHOMU peuHu.

JIMIHOCTHBIE:

1. YMeTh COOTHOCHUTH CBOH JIEHCTBUA C
HHaHI/IpyeMBIMI/I pe3y.HI)TaTaMI/I,
OCYIIECTBIISATH KOHTPOJIh CBOCH
JIESITEIbHOCTH B TIPOIIECCE TOCTIKEHUS

pesynbTaTa.
19 IpakTHyeckas [IpoBoaUTH, HAGIIOAATH M OIMHUCHIBATH XUMHUYECKUIN PervisiTusnbre: 5
padora Ne 2. OKCHEPUMEHT ISl HACHTH()UKALIMY HEOPTAHUYECKUX U L Fe(bJ'IGKCI/IH cr1ocoboB 1 ycnosuii

Pemenue JIeCTBHS, KOHTPOJIb U OLIEHKA IpoLecca

AKCIIEPUMEHTAITBHBIX
3a7a4 Ha
UICHTUDHUKATIIO
HEOPraHUYECKHUX H

OopcaHu4ecKux coeouHenull ¢ IIOMOIIBIO KAYCCTBCHHBIX peaKHHﬁ.

U PE3yJIbTATOB JACATEIHHOCTH.
OpI/IeHTaHI/IH HAa ITIOHUMAaHHUC HpI/I‘II/IH
ycrexa B y4eOHOM JesITeTbHOCTH.
Ilo3HaBaTeJbHBIE:




opeanuuecKux 1. YueOHo-n03HaBATENLHBIN HHTEPEC K
CcOeOuHeHUll. HOBOMY Y4eOHOMY MaTepHairy u
20 Ilosmoperue u 0606wamp 3HaHKS O Kaccu(PUKAIUK U CBOICTBAX OCHOBHBIX KJIAC- crocobam pelleHHs HOBOH HacTHO
obobuenue memvl COB HEOPraHUYECKHX M OpPraHUYe- CKMX COCJAMHEHUN B CBETE TEOPUH saflath.
«Teopus 3 3JIEKTPOJIUTHIECKON JMCCOLUAIINH. IlchMMV““KaT“B"”e'
SReKmMponUmuieckon Vemanasnueams BHYTPUTIPEIMETHBIE CBSA3U MEK/y OPraHUUYECKOH 1 -¥ TMTBIBATH paszée MHCHHS 1
Quccoyuayuuy, HEOPraHWYECKON XUMHUEN B CBETe 00IIEro, 0COOEHHOTO U €IMHHIHOTO. (opmymupoBaTh cobcTBEHHOC MHCHHE
n0020mMo6Ka K 1 [IO3UIIUIO, ApTYMEHTUPOBATh U
KOHMPOIbHOU pabome. KOOPJMHUPOBATH €& C MO3UIUAMU
. MapTHEPOB B COTPYAHUYECTBE NPHU
21 Konmponbhan paboma IIposooums pedekcuio cOGCTBEHHBIX JOCTHKEHUH B HO3HAHUU ap 6€p0 go PYAHHICCTBE IIp
o 13
Ne 2 no meme CBOMCTB OCHOBHBIX KJIACCOB HEOP- FAHUYECKHUX M OPraHUYECKUX jIHpa OTKE ODIICTO PCIICHHL.
«Inexmponumuteckas COEJIMHEHUI B CBETE TEOPHH DIEKTPOIMTHIECKOMN IUCCOLUALIAH. w
Quccoyuays. Ananuzupoeams pe3ybTaThl KOHTPOILHON PAOOTHI U BHICTPAMBATE ITyTH : HpHMeH’ITf TIOTYHCHHbIC SHAHWS B
JOCTUKEHUS JKENTAEMOTO YPOBHS YCHEIIHOCTH. HOBCCAHCBHOM JKU3HH.
TEMA 4. XUMAUECKUE PEAKLIAN
22 Knaccudukanus Peaxyuu, uoywue 6e3 PeryasiTuBHbIE:
Knaccuguyuposams
XMMHYECKUX UsMeHeHus cocmaea 1. Pa6oTas 110 Mmany, CBEpsATh CBOU
. XMMHMYECKUE PEAKIIUU 110 .
peaxiuii. sewecme. Knaccuduxanus NEHCTBHA C LENBIO U, TIPH
Pa3IUYHBIM OCHOBAHHSIM.
JdemoncTpanum. 110 YMCJIy U COCTaBY HEOOXO0IUMOCTH, UCITPABJIATH OIIHOKH
Pasznuuams ocobeHnocTn
DK30TEpPMUYHOCTD pearupyronmx BEUeCTB 1 . CaMOCTOSTENBHO.
. Knaccu(GUKaluy peakiuii
peaKIMu cepHoit NPOIYKTOB PEAKIUH. : 2. KOppeKTHpOBAaTh JEATENLHOCTD:
B OPraHUYECKOH XUMUU.
KHUCIIOTHI C Peakuuu pasioxKeHus, . BHOCHMTbH H3MEHEHHMS B IIPOIIECC C YUETOM
Xapaxmepuzoeams TEMIOBOM 5
TMIPOKCHOM HATPHS. COE/IMHEHHMS, 3aMENIEHUS BO3HHKILHX TPYJAHOCTEH ¥ OMIHOOK;
3P PeKT XUMUIECKUX
DHAOTEPMUYHOCTh u oOMeHa B HaMeyaTh CIOCOOBI UX YCTPAHEHHS.

peaKkuuy INMOHHOMN
KHCJIOTEI C
rUAPOKapOOHATOM
HaTpHSI.
Bzaumooeiicmeue
anoOMUHUSL C CepOoll.
Pasznooicernue
nepMaHeaHama Kaaus.
Bzaumooeiicmeue
Hampusi U Kaibyusi ¢
80001I.

HEOPraHWYEeCKON XUMHHU.
Peaxyuu npucoeounenus,
omuyenieHus, 3ameujeHus u
usoMepuzayuu 8
OpeaHU4ecKol XuMu.
Peaxyuu nonumepuzayuu
KaK 4acmuulii cayyat
Ppeaxyuil npucoeouHeHus.
DK30- 1 9HJIOTEPMUYECKHE
pEeaKLnH.
Tepmoxumuyeckue
ypasHenus. Pacuem

peakiuii 1 Ha ero OCHOBE
pa3nu4gaTh 9K30- U
SHJIOTEPMHUYECKHE PEaKLUH.
Ompadsicams TEIIOBOH

3 PeKT XUMHUESCKUX PEAKITUH
Ha TTMChbME C TTOMOIIIBIO
TEPMOXUMHUYECKHX YPABHEHHH.
1Iposooums pacueTbl Ha OCHOBE
TEPMOXUMHYECKHX YPaBHCHUH.
Habnwooams u onucvieams
JIEMOHCTPAIIMOHHBII
XUMUYECKAN IKCIICPUMECHT.

Ilo3HaBaTeJIbHBIE:

1. ®opmMHupoBaTH YMEHHUS YCTAHABINBATD
CBSI3U MEXJy PeajibHO HaOI01aeMbIMU
XUMUYECKUMHU SIBICHUSMH U TIPOLIECCAMH,
MIPOUCXOJISIIUMHA B MUKPOMHDE,
OOBSACHATH MPUIUHBI MHOTOOOPa3Hs
BEIIECTB.

2. ®opMupoBaTh yMeHHs O€30M1aCHOTO U
3G GEKTUBHOTO UCTIOIE30BAHHUS
n1abopaTopHOro 000PyAOBaHUSI.
KoMMyHUKATHBHBIE:

1. IlmanupoBats ydeOHOE




B3zaumooeiicmeue
YUHKA C CONAHOU
Kuciomotl.
Bzaumooeticmeue
Jlcenesa ¢ pacmeopom
cynvpama meou (I1).
Onwvimel,
unmocmpupyiouue npa-
suno bepmoinne, —
obpaszosanie ocaoka,
2aza unu c1abo2o
IIAEKMPOIUMAL.

KOu4ecmea meniomaol no
MmepMOoXUMUYECKUM
VDPABHEHUSM.

COTPYIHHUYECTBO C yYUTEIEM H
CBEPCTHHUKAMU; BIIAIETh
MOHOJIOTHYECKOW U IUaJIOTHIECKOM
(hopmMaMu pedr B COOTBETCTBUH C
HOpPMaMH POJHOTO SI3bIKA.

JINYHOCTHBIE:

2. Pa3BuBaTh CIOCOOHOCTDH K CAMOOLICHKE
HA OCHOBE KPUTEPHsl YCIIECIIHOCTH
y49e0HO! AeITeTHHOCTH.
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Karanus.
JleMoHcTpaMu.
Paznoxxenue
MepPOKCHUAa BOJAOPOIa
C IOMOTIIHIO
HEOPraHWYEeCKUX
KaTajan3aTopoB
(FeCl2, Kl u
MIPUPOTHBIX
OOBEKTOB,
coJieprKaIux
Karaja3y (chIpoe
MsICO, KapTo(dep).
Hneubuposanue
83auUMOoO0elicmaus
Jlcenesa ¢ Conanou
KUCTIOMOU ¢ NOMOUbIO
ypomponuna.
Konnexyus npooykmog
NUMAHUS, NOJYYEHHBIX C
NOMOUBIO IHZUMOS.
JlaGopaTopHble
onbIThl. 13. [Toryaenune
KHCJIOpOoJa ¢
ITOMOTIBIO OKCHJIA
mapranna (1V) u
Kamanaszwvl colpo2o

Karanuzatopsl. Katanus.

Tomoecennwiii u

ZemepOZQHHblﬁ Kamaius.

ITpumepsl
KaTATUTHYECKUX
MIPOIIECCOB B
MIPOMBIIIIIEHHOCTH,
TEXHUKE, OBITY.

@epMeHTBI 1 UX OTIIHNYUSL

OT HEOPTaHNYECKUX
KaTaJIu3aTOPOB.
ITpumenenue
KaTaJIu3aTOPOB U
(epmenToB.

Xapaxkmepuzoeamo
KaTajanu3aTopbl U KaTallu3 Kak
criocOoOBI yIIpaBIeHUS
CKOPOCTBHIO XMUMHUYECKOH
peaxkuu. Ha ocHoBe
MEXIPEIMETHBIX CBSI3EU C
Oouooruent ycmanasnusameo
o011iee, 0cOOCHHOE U
SIMHUYHOE 1151 (PSPMEHTOB
KaK OMOJIOTHYECKHUX
KaTam3aToOpOB.
Packpvreams ux poib

B OpraHU3aIllH KU3HU Ha
3emMite, a TaKk)Ke B MUIICBOU U
MEIUIIUHCKON
MMPOMBITILUIEHHOCTH.
Ilposooums, nabarodams u
onucviéams XUMHUYECKUN
SKCHEPUMEHT C ITOMOIIBIO
pPOTHOTO SA3BIKA U SI3bIKA
XUMHUNA.

xapmodgerns.

24 O6parumocThb OobpaTtumbie 1 Xapaxmepuszoeamuw
XUMHUYECKUX HeoOpaTUMBbIE PEaKIUH. COCTOSTHHUSI XUMHUYECKOTO
peakuuii. XUMHYECKOE PaBHOBECHE paBHOBECHS B CITOCOOBI €ro
XuMHUECKOe M CIIOCOOBI €r0 CMELICHUS CMEIICHUSI.
paBHOBecHE. Ha TIpUMepe MOJTyUYCHUS IIpeockazvieams
JemoHcTpanumu. ammuaka. Cunmes HaIpaBJICHUE CMEIICHUS

OObpaTnmble peakiuu
Ha TIpuMepe

ammuaka e
NPOMbLULIEHHOCNTU.

XHUMHYECKOTO paBHOBECUS
MPpU U3MEHEHUHN YCIOBUMN

PerviasiTuBHbl€e:

1. KoppextupoBaTs paboTy 10 X0y
BBITIOJTHCHHMS 33JIaHUS TIPU YKa3aHUU MY
Ha OITUOKY U3BHE.

2. UnentuduuupoBaTh COOCTBEHHBIE
IPOOJIEMBI U OTIPENETISATH TJIABHYIO
mpobnemy.

Io3HaBaTe/IbHBIE:

1. OnpeenaTh MOHATHS, CO3aBATh
00001IICH S, yCTaHABIMBATh AHAJIOTHH,
KIaccU(UIMPOBATH, CAMOCTOSITEIIBHO
BBIOUPATH OCHOBAHHS U KPUTCPHHU JIJIS
KJIacCH(UKaIMK, YCTaHABINBATh
MPUYUHHO-CIICICTBEHHBIC CBSI3H.

2. YMeeT BBINONHATH JTOTHICCKHE
JeicTBUS a0CTparupoBaHusl, CpaBHEHHS,
HaXOK/ICHUS 0OIIMX 3aKOHOMEPHOCTEH,
aHaM3a, CHHTE3a.

3. BHocuTh HE0OXOAUMBIE IOIIOJHEHUSI U
KOPPEKTHUBBI B IUIAH U CIIOCO0 JCHCTBUS B
cllydae pacxoxJICHHS dTaJoHa ¢
peabHBIM JISHCTBUEM U €T0 TIPOTYKTOM.

KoMMyHHKATHBHBIE:

1. IlpuHUMATH MTO3UINIO COOECETHIKA,
MIOHUMAsl TIO3MIIMIO JPYTOro, pa3jindyaTh B
€ro peuyu: MHEeHHUE (TOUKY 3pEeHHs),
JTOKa3aTeNbCTBO (apryMEeHTHI), (paKTh;
TUIIOTE3bI, AaKCHOMBI, TCOPHUH.

2. JloroBapuBaThCs O IpaBUIIAX U
BOIpOCax JJisi OOCYKICHUS B
COOTBETCTBHH C TIOCTaBJICHHOW TEpe/T
TPYIIION 3aa4ei.

JIMYHOCTHBIE:

1. JleMOHCTpHPOBATH WHTEIUICKTYAIbHBIC
¥ TBOPYECKHE CIIOCOOHOCTH,




MOJIYYCHUSI pOIaHu1a
xenesa (1) u
HaOMIOICHHUS 32
CMENICHUEM
paBHOBECHS 11O
WHTCHCUBHOCTH
OKpPacKH MPOTyKTa
peaxkiuu mpu
W3MCHCHUU
KOHIICHTPAaIUU
pearcHTOB U
MPOJYKTOB. Bausinue
memnepamypul u
oaenenus Ha
ouMepu3ayur OKCUod
asoma (1V).

THonamue 06 onmumanvbHvix
VCI08UAX NPOBEOEHUs
MexXHON02U1ecK020
npoyecca.

MPOBEJACHUS 00paTUMOM
XUMHYECKOU peaKIini.
Apeymenmuposamsv BIOOD
ONTUMAJIbHBIX YCIOBUM
MIPOBEACHUS
TEXHOJIOTHYECKOTO
npoiiecca.

Habmooams u onucvieams
JEMOHCTPallMOHHBIA

XUMHUYICCKUH OKCIICPUMCHT.

OTBETCTBEHHOE OTHOIIEHHE K 00y4YCHHUIO,
MO3HABATENILHBIE HHTEPECHI U MOTHBEI,
HampaBJICHHbIE HA H3YYCHHUE MTPEIMETa;
0CO3HAIOT IEHHOCTH 3/I0POBOTO U
Oe3omacHOro 00pasa JKH3HH.

2. ®opMUpOBATH aJICKBATHYIO
CaMOOLIEHKY, OCO3HAHHOCTb YYCHHUS U
yueOHOM MOTHBAIINH, aJIcKBATHOE
pearupoBaHue Ha TPYIAHOCTH.

3. ®opMuUpoOBaTh KPUTHIECKOE
OTHOIIICHUE K HH(OPMAILIUU U
H30MPATETHLHOCTD €€ BOCTIPHUATHS,
yBa)KEHHE K HH(OpMAIMU O YACTHOM
KNU3HU U I/IH(bOpMa]_[I/IOHHI)IM pe3yibTaTaM
JIpYruX JHOJEH.
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OKHCIUTEIHLHO-
BOCCTAaHOBUTEIILHBIE
peakuuu (OBP).
JeMoHcTpanuu.
IIpocreiimue
OKHUCJIUTEIBHO-
BOCCTAHOBUTEIILHBIC
peakuuu:
B3auMOJeiicTBUE
IIUHKA

C COJISIHOM KHCIJIOTOU
U JKeJe3a ¢
cynbdarom menu (11).
JlaGopaTopHble ONbITHI.
14. Peakuus
3aMEILCHUS MEOU
JKEIe30M

B pacTBOpe cylib(para
menu (11).

15. Ilomyuyenue
BOJIOpOJA
B3aUMO]IEHCTBUEM
KHCJIOTHI C IIHHKOM.

Crenenp OKUCIICHUS U €€
ompeneeHue mo Gopmyne
COEIUHEHUSL.

OKHUCAUTEIHLHO-
BOCCTAaHOBUTEIIHLHBIE
peaxinu. OKUCITUTETb U
BOCCTaHOBUTEIIb.
OxkucneHue u
BOCCTaHOBIICHHE.
CocraBiieHuEe ypaBHEHUH
OKHUCJIUTEIBHO-
BOCCTAaHOBUTEIILHBIX
peakuuii METo10M
3JICKTPOHHOTO OaJiaHca.

Xapaxmepuzoseams
OKHUCITUTEIbHO-
BOCCTaHOBUTEIIbHBIC
peakiuu

KaK TPOIIECCHI, MPH KOTOPHIX
M3MEHSIIOTCS] CTETICHU
OKHCJICHHUSI aTOMOB.
Cocmaensims ypaBHCHUS
OBP

C MMOMOIIBI0 METO1a
3JICKTPOHHOTO OajiaHca.

Ilposooums, nabarwoams u
onucvleams XUMAYECKUH
SKCIIEPUMEHT C MOMOIIBIO
POTHOTO SI3BIKA M SI3bIKA
XUMHH.

PerviasiTuBHbl€e:

1. OcymiecTBisAT KOHCTATUPYIOIINN 1
MPEIBOCXHUIIAIONINIA KOHTPOJIb MO
pe3yabTaTy U 1o crnocoly ACHCTBUS;
aKTyaJbHBIH KOHTPOJIb Ha YPOBHE
IIPOU3BOJIBHOTO.

ITo3HaBaTeJIbHbIE:

1. Co3naBaTh 1 IpeoOpPa30OBHIBATH
MOJIEJIN ¥ CXEMBI AJIs PEeLLeHNs 3a/1a4.
KoMMyHMKATHBHBIE:

1. ®opmynupoBaTh COOCTBEHHOE MHEHHE
1 ITIO3ULINIO, apT'YMEHTHUPOBATE U
KOOPAMHUPOBATH €€ C MO3ULUAMU
MapTHEPOB B COTPYIHUUECTBE IIPU
BBIpabOTKE OOIIETo peleHus B
COBMECTHOM IeATENbHOCTU
JINYHOCTHBIE:

1. ®opMHUpOBaTH IKOJIOTHUECKOE
MBIIUICHUEC: YMCHHUE OLICHHUBATL CBOIO
JESITEbHOCTD M MOCTYIKHU IPYTUX JIOJEH
C TOYKHU 3PEHUS COXPaHCHHUS
OKpY>Karolleu cpeibl.

26

DIEKTPOIIH3.
JdemoHcTpanuu.
Monens
ANEKTPOTU3EpA.
Monuens
3JIEKTPOIUZHOU
BaHHBI JUIS
MOy YeHU S
AITFOMUHUS.

DJIEKTPOJIN3 PACTBOPOB U
pacIyiaBoB JIEKTPOJIUTOB
Ha TIpUMepe XJI0- pujia
HaTpus.
DIEKTPOIUTHIECKOE
MOJIYYCHUE ATFOMUHMUSI.
IIpakTuyeckoe 3Ha4YEHUE
AIIEKTPOJIN3a.
Tanveanonnacmuxa u
cAlb8AHOCMELUA.

XapakTepuzoBaTh
3JIEKTPOJIN3 KAK
OKHCJIUTENbHO-
BOCCTAHOBUTEIIbHBIN
npouecc. [Ipencka3piBaTh
KaTOJIHbIE€ U AHOJHbIE
MPOILECCHl U OTPAXKATh UX Ha
MUCBbME JJIs pacIylaBoOB U
BOJIHBIX paCTBOPOB
3JIEKTPOJIMTOB. PackpbeIBaTh
MPaKTUYECKOE 3HAUEHHUE
3JIEKTPOJIN3A.

PeryasiTuBHbIE:

1.IIporHo3upoBats pe3yiabTar B
OCHOBHOM y4eOHBIX (TI0 00pa3iry)
3aJlaHui, IIAHUPOBATh ANTOPUTM €0
BBITTOJTHEHHSI.

2. COOTHOCHUTB ITPOMEXKYTOUHBIE U
KOHEYHBIE pe3yJIbTaThl CBOEH
JESITEIbHOCTH C LIEJIBI0 MU C 00pa3LoM,
MPENTIOKEHHBIM YUUTEIEM.

Ilo3HaBaTeIbLHLIE:
1.IIpuMeHsITh METOIBI UHPOPMAIIMOHHOTO




27

OOuue cBoicTBa
meTtamioB. Koppo3us
MmeTrauioB./leMoHcTpa
uuu. Bzanmoaencreue
HaTpUsl U CYPbMBI C
xyiopoM. ['opeHnue
MarHusi ¥ aJTfOMUHUS
B KHUCJIOPOJIE.
Bzaumoodeticmsue medu
c
KOHYEHMPUPOBAHHBIMU
CepHOlL U A30MHOU
KUC10mamu.
JleMOoHCcTpaMn.
Pe3ynbrarhl
KOpPpPO3UH METAJJIOB B
3aBUCUMOCTH OT
YCJIOBUM €€
NPOTEKAHUS

JlaGopaTopHble ONbITHI.
16. O3HaKoMIICHUE C

KOHHGKHHCﬁ MCTAJIJIOB.

[TonoxxeHne MeTaioB B
ITepuoanueckoil cucteMe u
0COOEHHOCTH CTPOSHHS UX
ATOMOB ¥ KPUCTAJIJIOB;
obmre hu3naecKue
CBOICTBa METAIJIOB

(moBTOpEHUE).

OOi1ue XUMHUYECKUE
CBOMCTBa METAJIOB KakK
BOCCTaHOBHUTCIICH:
B3alMOJICHICTBHUE C
HeMeTaJIaMH1
(rajmorenamm, cepoit,
KHUCIIOPOJOM),
B3alMOJICHICTBHE
IIET0YHBIX Hu
IMESJIOYHO3CEMCEIJIbHbBIX

METaJIJIOB C BOJOM.
CBoiicTBa, BEITCKAIOIIHE
M3 MOJIOKEHUSI METAJIJIOB B
DIEKTPOXUMUYECKOM PALY
HAaIPSHKSHUS
(B3amMoercTBHE C
pacTBOpamMu KHUCIOT

U coJjieit), MeTaJIoTepMHusl.
Obwue cnocodvl nonyuenus
memannog. Ilonsitue o
KOPPO3UH METAIIIOB KAK
OKUCTUMENbHO-80CCNAHOBU
menbHOM npoyecce.
CriocoObI 3alIUTHI OT HEE.

Obob6wams 3HaHUS H JICJIaTh
BBIBO/JIbI O 3aKOHOMEPHOCTSIX
TOJIOKECHUS U U3MCHCHUN
CBOMCTB MCTAJIJIOB B
nepuoax u rpynrax
Ileproanueckol CUCTEMBL.
Xapaxmepuzosamsb o0IIHE
XUMHYECKHUE CBOMCTBA
METaJIOB KaK
BOCCTAHOBHUTCIICH Ha OCHOBEC
CTPOEHHUS UX aTOMOB U
MOJIOKEHUS METAJIOB B
3JIEKTPOXUMHUYECKOM PSIY
HaNpPsDKECHUSL.

Ilposooums, nabarwoams u
onucwvléames XUMAYECKAH
SKCHEPUMEHT C ITOMOIIBIO
POJTHOTO SI3bIKA U SI3bIKA
XHUMUH.

Xapaxmepuzosamv v
OITUCHIBATH KOPPO3UIO
METAIIIOB KAK OKUCTUM eNbHO-
60CCMAHOBUMENBHBLIL NPOYECC U
CITOCOOBI 3aIIUTEI METAJIOB
OT KOPPO3HUH.

MOKCKa, TOOBIBAECT HOBBIC 3HAHMS, B TOM
YHCIIe C TIOMOIIBI0 KOMITBIOTEPHBIX
CpPEZCTB.

2. Beibupaet nautosee a3ppekTHBHBIC
CIOCOOBI peIeHHs 33714 B 3aBHCUMOCTH
OT KOHKPETHBIX YCJIIOBHH.

KoMMyHHKATHBHBIE:

1. Oprasm3oBeIBaTh H IUIAHHUPOBATH
yueOHOE COTPYAHUYECTBO C yYUTEIEM U
CBEpCTHHKAMH, ONpEACIATh LT U
hyHKIIIH Y4aCTHUKOB, CHOCOOBI
B3aMMOJCHCTBUS;, IUIAaHUPOBATh OOIIME
Croco0bI paboTHI.

2. Y4uuThIBaTh pa3Hble MHEHUS U
CTPEMHUTCS K KOOPAWHALMY Pa3IHYHbIX
MO3ULIUHI B COTPYAHUYECTBE.

JINYHOCTHBIE:

1.®opmMupoBaTh CaMOyBaXKCHHE U
3MOILMOHAIILHO-TIOJIOKUTEIILHOES
OTHOIIIEHHUE K ce0e, BUIHBI TOTOBHOCTH
OTKPBITO BBIPAXKATh U OTCTAWBATh CBOIO
MTO3UINI0, KPUTUYHOCTH K CBOUM
IIOCTYIIKaM ¥ YMEHHE aJ[eKBaTHO UX
OIICHUBATb.

2. ®opMHUpOBaTh TOTOBHOCTH K
nepexoay K camooOpa3oBaHHIO

Ha OCHOBE y4eOHO-

MO3HABATEILHONM MOTUBAITMH, B

TOM YHCJI€ TOTOBHOCTH K

BBIOOPY HAIpaBJICHUS

pouIBLHOr0 00pa3oBaHusl.
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OOiue cBoiicTBa
HEMETaJJIOB.
JdeMoHcTpanuu.
BzanmoneiicTre
HaTPHS U CYPbMBI C

XHUMHUYECKHE CBOMCTBA
HEMETAJJIOB KaK
OKHCIIUTEIIECH.
BzanmopeiicTtBue ¢
MeTaJUTaMu, BOJOPOJIOM U

Xapaxmepuzosamsb o01IHE
XUMHWYECKHE CBOMCTBA
HEMETAJIOB KaK
OKHCIIHUTEJIEN U
BOCCTAHOBHUTEJIECH HAa OCHOBEC

PeryasiTuBHble:

1. Pa3BuBaTh yMEHHE CAMOCTOSITETHHO
aJIeKBaTHO OLIEHUBATh MPaBUIBHOCTb
BBITIOJTHEHMS IEMCTBHSI U BHOCUTD
HEOOXOIUMBIE KOPPEKTHBEI B
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cepoii. ['openue cepsl,
yrist 1 pocdopa B
KHUCIIOPOJIE.
Bzaumopaeiicteue
XJIOPHOM BOJIBI C
pacTBOpOM OpoMHuIa U
HOAW/Ia KaJIHs
(maTpus).
JlaGopaTopHblie ONbBITHI.
17. O3nakomiieHUE C
KOJIJIEKLIUEN
HEMETAaJIJIOB.

JIPYTUMH HEMETaJLIaMH.
CBolicTBa HEMETAJIOB KaK
BOCCTaHOBUTECIICH.
BzaumopeiictBue ¢
MPOCTBHIMU U CIIOKHBIMHU
BEIIECTBAMHU-
okucnurensMu. Oowas
xapakmepucmuxa
2A102€H086.

CTPOCHUSI UX ATOMOB M
[IOJI0KEHUSI HEMETAJLIOB B
pany
3JIEKTPOOTPHUIIATESIIHHOCTH.
Habnooams u onucviéams
XUMHUYECKUH DKCIIEPUMEHT C
TTOMOIIBIO POIHOTO SA3BIKA U
SI3bIKA XUMUH.

HCTIOTHEHHUE KaK 10 XOAY €ro
peanu3anny, Tak U B KOHIIE ICHCTBUS.
Ilo3HaBaTeJIbHBIE:

1. Co3naBath, MPUMEHSTH U
peoOpa3oBEIBATE 3HAKU M CHMBOJIEI,
MOJIETTH M CXEMBI JISI peTIeHIs YIeOHBIX
M IO3HABATE/IbHEBIX 3a7a4.
KoMMyHHKATHBHBIE:

1.Bnangers quanorudeckoi peubto,
BBITIOJIHSISL pA3JIMYHBIC POJIU B TPYMIIE,
yYMEET COTPYAHUYATh B COBMECTHOM
penieHny pobIeMbl (3a1a4m).
JIMYHOCTHBIE:

1. HpI/IMeHSITI) HOJ'Iy‘-IGHHLIC 3HAHUS B
TOBCEIHEBHOM >KM3HU.

29 [enemuueckas césa3v .
[lonsTre o reHeTHYECKON Xapaxmepuzosamo
Medxncdy Kraccamu
CBSI3H U TCHETUYECKOM PsiJIC. TCHETUYECKYIO CBSI3b MEIKIY
HeopaanuyecKux u .
I'enernyeckuii psij MeTaia KJIACCAMH OPTaHHYECKUX U
OpP2aHUYeCKUX 8eujecms. .
n HemeTauia. OCOOEHHOCTH HEOPTaHWYECKUX COSTMHEHUH U
Lemoncmpayuu.
FeHETUYECKOTO psijia u OTpakaTh €€ Ha ITUChbME
Ipaxmuueckoe . o
reHETUYECKOU CBSI3U B C IIOMOILBIO 0000IIEHHON
ocywecmenerue .
nepexodos: OpPTaHUYECKOU XMMHH. 3aIHCH «IICTIOYKH MTEPEXOIOBY.
) B3anmocBssi3b Koukpemuzuposams Takue
1. Cu— CuO NN P P
HEOPraHMYECKUX U CIOYKU YPaBHCHUSIMH
—CUS0s — Cu 0 5 €CKUX BeIlec N o 5
raHUYECKUX B TB. XUMHYECKHUX PEaKInil.
—Cu(OH); p L peaxi
—CuO
2. P —»P305 —H3PO,
—>C8.3(PO4)2
3. CoHsOH — CoHy —
C2Ha(OH),
— —
CH3;COOH C3H4Br»
30 IpakTnyeckas padora

Ne 3.

I'enetmueckas CBSI3b MEXKIOY
Kj1aCCaMH1 HECOPraHUYCCKUX U
OpPraHn4YCCKUX BCHICCTB.

1Ipogooums, Habarwoams u
OnUCHIBAMb XUMHUYECKUI
9KCIIEPUMEHT ISl
TIOJITBEPIK/ICHUS] TEHETUYECKOM

PeryasiTuBHbIe

1. KoppeKTupoBath AEATEILHOCTD:
BHOCHUTb U3MEHEHHS B IIPOILIECC C YUETOM
BO3HHKILIUX TPYIHOCTEH U OIINOOK.

2. CocTaBIATh TUTaH OTBETA; paboOTaTh C
TEKCTOM Maparpada u ero
KOMIIOHEHTaMH;

3. ®opmynupoBaTh YIeOHYIO 3a/1a49y Ha
OCHOBE COOTHECEHHS TOT0, YTO yiKe
M3BECTHO yYaIllMMCA, ¥ TOTO, YTO eIlle He
H3BECTHO.

Ilo3HaBaTeJbHbIE

1. YMeTb caMOCTOSITENHHO TUIAHUPOBATh
ITyTH JOCTHKEHUS TeJIed, B TOM YHUCIIe
aHI)TepHaTI/IBHBIe, OBJIAJICHUC YMGHI/ICM
CONOCTABIIATH HKCIIEPUMEHTAIbHBIE U
TEOPETHUYECKUE 3HAHUS C O0BEKTUBHBIMU
peaJII/ISIMI/I JKHN3HU.

2. Wcionb3oBaTh nprueMbl paboThI ¢
nHpopmanuei (mouck u oToop
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CBs3U MCIKAY KJIaCCaMU
HCOPraHUYCCKUX U
OpTraHNYCCKUX BCUICCTB.

31 [ToBTOpenue u
O0600maTh 3HaHUA 0 KIacCH(PUKAITUN 1 3aKOHOMEPHOCTSIX
00001IeHNe TEMBI . L
MPOTEeKAHUS XUMHYSCKUX PEaKIIUi B OPTaHUIECKON U
«XHUMUYECKUE .
PeAKITHID HEOPraHWYEeCKOM XMMUU. Y CTaHABIIMBATh BHYTPHUIIPEIMETHBIC
’ CBSI3M MEXJy OPTraHHYECKON U HEeOPTraHUYECKOH XUMHUEH B CBETE
MMOJArOTOBKA K
N 0o0111er0, 0COOEHHOTO U €JUHUYHOTIO.
KOHTPOJILHOU paboTe.
32 KonTposapHas padora .
No 3 110 Teme [IpoBoauTh pediiekcHio COOCTBEHHBIX JTOCTHKCHUN B TIO3HAHUU
5 K1accu(uKauu 1 3aKOHOMEPHOCTEH MPOTEKaHUSI XUMHUYSCKHUX
«XHUMHYECKHE T . .
peaKITHI peaKkuuii B OpraHu4ecKOr 1 HEOPraHWIeCKOU XUMUH.
AHanmu3upoOBaTh pe3yJIbTaThl KOHTPOJIBbHON paboThl U
BBICTPAUBATh ITyTH JOCTHIKCHHUS KEJIaEMOT0 YPOBHS
YCIIETITHOCTH.
33-
34 3amuTa rpynmnoBbIX U HHAUBUYAIbHBIX TPOCKTOB.

HMCTOYHUKOB HEOOXOIMMOM WH(POPMAITHH,
cHUcTeMaTH3anus HHPOPMAITHH ).

KoMMVYHHKATHBHLBIE

1. BrazmeTs MOHOJIOTHYECKOM 1
IAAJIOTHIECKON opMaMu pedu B
COOTBETCTBHH C HOPMAaMH POJIHOTO
SI3bIKA; BEIPAXKATh CBOU MBICITH C
JIOCTaTOYHON MOJTHOTOH ¥ TOYHOCTBIO;
2. ®opMUpOBaHKUE YMECHUS CITYIIATh
y‘II/ITeHﬂ, BECTHU AHUAJIOT C y‘II/ITCHGM nu
JIPYTUMH yUYaIIAMUCS.

JIMYHOCTHbIE

1. IIposIBASTH OTBETCTBEHHOE OTHOLICHUE
K 00y4YCHHIO, YBAXKUTEIILHOE OTHOIICHHE
K CTapimiuM 1 MJIaAIIHUM TOBapuIiaM;
OCO3HaBaTh IIEHHOCTh 3/10pPOBOTO U
Oe3omacHOro 00pa3a KU3HH.
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OCHAIIIEHME VYEBHOI'O ITPOLECCA

Y4eOHO-METOAUUECKU KOMIUIEKT [UIsi M3Y4eHUs Kypca XUMUM Ha Oa3zoBoM ypoBHe B 10—11 kmaccax, CO3/1aHHBI aBTOPCKUM

KOJUIEKTUBOM 11011 pykoBoacTBoM O. C. 'aOpuensiHa, coepXuT, KpoMe y4eOHHUKOB, YUEOHO-METOAMYECKHE U IUJAKTUYECKUE NTOcoOus, TeTpaau
JUIS1 BBITIOJIHEHUS JIJAOOPATOPHBIX U NMPAKTUYECKUX padoOT U Jp.

VMK «Xumus. ba3osblii ypoens. 10 kiacey

1

o~ W

6.
OcTtpo
7.
8.
9.

Xwumusa. bazoseiii ypoBeHb. 10 knacc. Yuebuwk (aBtop O. C. 'abpuensn). 208 c.

Metoaudeckoe mocodue. bazossiii ypoBens. 10 kinacc (aBTopsl: O. C. 'abpuensH, C. A. Cnaakos). 192 c.

Knaura nnsa yuntens. bazosiii yposens. 10 knace (aBtopsl: O. C. 'abpuensu, U. I'. Octpoymos, C. A. Cnagkon). 240 c.

Pabouas rerpans. ba3zoBsiii ypoBenn. 10 xitace (aBtopsr: O. C. 'aGpuensn, C. A. Cnagkos). 144 c.

KonTponsHbie u ipoBepouHbie padoThl. ba3oslil ypoenb. 10 knacc (aBTopst O. C. ['abpuensis u 1p.). 256 c.

Opranndeckasi XUMUsI B TeCTax, 3ajadax, ynpaxaeHusx. ba3ossiii yposens. 10 knacc (aBropsr: O. C. I'abpuensia, U. I'. Octpoymos, E. E.

ymoBa). 400 c.

XuUMHUYECKUU SKCIepuMEHT B 1ikoJie. ba3oerii ypoBenb. 10 knacc (aBropsr: O. C. IN'abpuersiy, J1. I1. Batnuna). 208 c.
Terpaap nyis OLIEHKH KauecTBa 3HaHUM 1o XxumMum. ba3o-Bbiit ypoBeHs. 10 kiacc (aBtopsl: O. C. I'abpuensn, A. B. Kynmosa). 112c.
Xumwusi. bazoBsiii ypoBens. 10 kinacc. DiekTpoHHas ¢popma yueOHHKaA.

VMK «Xumus. ba3osblii ypoBens. 11 kiace»

=

© 0Nk wWw D

Xumus. bazoBseiii ypoBenb. 11 kimacc. YueOnuk (aBTop O. C. Mabpuensin). 224 c.
Metoandeckoe nmocodbue. bazossiii yposens. 11 knace (aBTopsr: O. C. IN'abpuensu, C. A. Cnankos). 160 c.

Kuwura st yaurtens. ba3zossiii ypoBens. 11 kinace (aBroper: O. C. IN'abpuensa, U. I'. Octpoymos, C. A. Cnaakos). 272 c.

Pabouas rerpans. ba3oserii ypoBenb. 11 kimacce. (aBTopsr: O. C. I'abpuernsin, C. A. Cnaakos). 176 c.

KonTtponwsHbie 1 mpoBepouHbIe padoThl. ba3oBrwiii ypoBeHb. 11 kitace (aBTopsr: O. C. 'abpuensH u ap.). 224 c.

OOmias xuMus B TeCTax, 3ajayax, ynpaxkHeHusx. 11 kinacc (aBropsl: O. C. I'abpuensn, U. I'. Octpoymos, A. I'. Beenenckas). 304 c.
Xumudeckuit skciepuMeHT B mikotie. 11 ximace (aBropsr: O. C. IN'abpuensa, U. I'. Octpoymon). 208 c.

Tetpanpb 1151 OLIEHKU KadyecTBa 3HaHUN o XuMuu. bazoBelil ypoBens. 11 kiacc (aBTopsl: O. C. 'abpuensn, A. B. Kymnosa). 112 c.
Xumusi. bazoBsiit ypoBeHb. 11 kinacc. DnekTpoHHas popMa yueOHHUKA.

Wndopmarrionnsie cpeactsa

Hurepuer-pecypcesl:

1

http://www.alhimik.ru TlpeacrtaBieHbl clieAylomke PyOPUKH: COBEThl AOUTYPHUEHTY, YUYWUTENIO XHMHUH, CIIPABOYHHUK (OYCHBb OOJb- Imas

HO,Z[60pKa Ta6JII/IL[ n CIPaBOYHBIX MaTepI/IaHOB), BeCcljiad XUMHUA, HOBOCTHU, OJUMIINAJBI, KYHCTKaMcpa (Macca HUHTCPCCHBIX HCTOPHUYC- CKHUX
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http://www.alhimik.ru/

CBEJICHUM).

2. http://www.hij.ru/ JKypran «XuM#ust ¥ )KU3HB» MOHITHO U 3a- HUMATEJILHO paccKa3blBacT 000 BCEM MHTEPECHOM, UTO MIPOUCXOINUT B HAYKE U
B MHPE, B KOTOPOM MBI YKUBEM.

3. http://chemistry—chemists.com/index.html DnexTponnsIii )kypHan « XUMHUKHA U XUMHSDY, B KOTOPBIX IIPEICTABICHO MHOKECTBO OIBITOB 110
XHUMHH, 3aHUMATEIIbHOW HH(OPMAIINH, TTO3BOJISIFOIICH YBIICYb YYCHHUKOB KCIIEPUMEHTAIbHON YaCThIO IIPEIMETA.

4. http://c-books.narod.ru BceBo3moskHast tuTepaTypa o Xu- MUH.

5. http://www.drofa-ventana.ru M3BecTtHoe M3aaTeibcTBO yueO- HOM JinTeparypbl. HOBUHKM Hay4YHO-TIOMYJIIPHBIX U 3aHUMATEJIbHBIX KHUT T10
XHUMHH.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOIBHBIN TOPTAJl CO CChUIKAMU Ha 00pa30BaTEIbHBIC CANTHI 110 XUMHUHU.

7. www.periodictable.ru C6opHuk cTaTeii 0 XHMHYECKHX JIEMEH- TaxX, HILTIOCTPUPOBAHHBIN SKCIIEPUMEHTOM.
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