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I[TOACHUTEJIBHAA 3AIIMCKA

Pabouas nmporpamma cocrtapiieHa 111 padboThl o yueOHukam O. C. ['abpuensna «Xumwus. bazoBeiii ypoBenb» st 10, 11 kimaccos.
Pabouass nporpamma cpemHero oOmiero oOpa3oBaHHMs IO XHUMHHM COCTaBjeHa Ha ocHOBe DenepalibHOrO TroCyJIapCTBEHHOIO
00pa3oBaTeILHOTO CTaHJIapTa o0mero oopa3oBanusi. B Hel Takke YYUTHIBAIOTCS OCHOBHBIC HJIEH W TOJIOKEHUs [IporpaMmbl pa3BUTHS U
(opmupoBaHUsl yHUBEpPCATbHBIX YUESOHBIX JIEHCTBUI JJIsl CpeHero oo1iero oopa3oBaHus.

B paboueit mporpamMmmMe npeayCMOTPEHO Ppa3BUTHE BCEX OCHOBHBIX BHJIOB JCATEIILHOCTH OO0y4YaeMbIX, MPEICTABICHHBIX B MpOTrpamMMax
JUUIsT HadyaJbHOTO OOIIEro M OCHOBHOro oOmiero oOpaszoBanHus. OJHAKO cojepkaHue JaHHOW pabodell mporpaMmbl UMEET OCOOEHHOCTH,
00yCJIOBJICHHBIC, BO-TIEPBBIX, MPEIMETHBIM COJIEPKAHUEM U, BO-BTOPBIX, ICUXOJIOTHISCKUMHU BO3PACTHBIMUA OCOOCHHOCTSIMU O0yYaeMbIX.

[Ipy wu3ydyeHUH XUMHUH, TA€ BEAYLIYIO pPOJb HWIpaeT IO3HaBaTeJbHAsl ACSITEeIbHOCTh, OCHOBHBIE BHJIbI YYEOHON AESITEIbHOCTHU
00yJaroImuxcsi Ha ypOBHE y4YEOHBIX JIEHCTBUI BKIIIOYAIOT YMEHHS XapaKTEPHU30BaTh, OOBSICHATH, KIACCU(PUIIUPOBATH, BIIAJIETh METOIaMH
HAY4YHOT'0 MO3HAHMUS, TOJTHO U TOYHO BBIPa)KaTh CBOM MBICIH, apTYMEHTHPOBATh CBOIO TOYKY 3pEHHs, pad0oTaTh B IpyIIle, IPEACTaBIATh U
coo0IIaTh XUMHUYECKYI0 HMH(DOPMAIIHIO B YCTHOW U MIUCbMEHHOU opMe U JIp.

OnHOM W3 BaXKHEUIIUX 3a7a4 OOy4YEHUs B CpPEJIHEH IIKOJIE SIBISETCS MOJATrOTOBKA OOYydYarolIMXCS K OCO3HAHHOMY U OTBETCTBEHHOMY
BBIOOpY JKH3HEHHOTO U mnpodeccuoHanbHoro nytu. O0yyaromnyecs: JOKHBI HAYYUTHCSI CAMOCTOSITEIbHO CTaBUTh LIEJU U OINPEACNISTh IIyTH
WX JIOCTHKCHHSI, UCITOJIL30BATh IIPHOOPETCHHBIN B IIIKOJIC OIIBIT ACSATSIBHOCTH B pSATbHON )KU3HH, 32 paMKaMH y4eOHOTO mpoliecca.

CornacHo 00pa3oBaTeIbHOMY CTaHAAPTY 21A8HbIE YelU CPeOHe20 00ue20 00pa308aHUSL:

1) dopmupoBaHHUE IEIOCTHOTO TIPEJICTABICHUS O MHPE, OCHOBAHHOTO Ha TMPHOOPETEHHBIX 3HAHUAX, YMEHHAX U Ccriocobax
JIeATEIbHOCTH;

2) npuoOpeTeHue OIbITa pa3HOOOPa3HOI eATEILHOCTH, OIbITA MO3HAHUS 1 CAMOIIO3HAHUS;
3) MOATOTOBKA K OCYIIECTBIIEHUIO OCO3HAHHOTO BHIOOPA MHIMBUAYAJILHON 00pa30oBaTeIbHON MM Ipo(eccuoHaIbHON TPAaeKTOPHH.
Bosnb11oii Bki1ag B JOCTHKEHUE 3TUX LI€JIEN cpegHero o01iero 00pa3oBaHus BHOCUT U3yUeHUe XUMUU, KOMOPOE RPU3EAHO 00eCnevumby:

L4 (bOpMI/IpOBaHI/IC CHUCTEMBbI XUMHUYECKUX 3HAHUM KaK KOMIIOHEHTa CCTGCTBCHHOHay‘IHOﬁ KapTUHBI MHUPA;

e pa3BUTHE JUYHOCTU OOYy4YaIOUIMXCs, HMX MHTEJUIEKTYyaJlbHO€ M HPABCTBEHHOE COBEPIIEHCTBOBAHUE, (OPMHUPOBAHHUE Yy HHUX
T'YMaHHUCTUYECKUX OTHOIIEHUH U 9KOJIOTHYECKH LIEJI€CO00pa3HOro NOBEIEHUsI, B ObITY U TPYAOBOU A€ TEIbHOCTH;

e BBIPaOOTKY y OOydaromuxcsi MOHUMAaHUs OOIIECTBEHHONH NOTPEOHOCTH B Pa3BUTUM XUMHH, a Takke (POpMHUpPOBaHHME Yy HHX
OTHOIIEHUS K XMMHH KaK BO3MOXHON 001acT Oyaylier npakTUYeCcKon 1eITeIbHOCTH;

e (dopmupoBaHue yMeHHUI 6€30MacHOTO 0OpaIleHus ¢ BEIIECTBAMH, UCIIOJIb3yEMbIMH B TOBCETHEBHOM KU3HHU.

He.]]l/l H3y4YCHUS XMMHHU B IIKO0JIE:

® (1)OpMI/IpOBaHI/Ie Yy O6y'—IaIOHII/IXC$I YME€HHUA BUIACTH W IMOHHUMATh LCHHOCTDH 06p330BaHI/I$I, 3HAYUMOCTh XHMHUYCCKOI'O 3HaAHUA OJIA
KaXXa01ro 4€JIOB€Ka, HE3aBUCHUMO OT €Iro HpO(i)CCCHOHaHBHOﬁ ACATCIBbHOCTH,

e ¢opmMupoBaHHE y OOYydYarOIMUXCS YMEHHM pa3znudaTrh (akThl U OICHKH, CPAaBHUBATh OIICHOYHBIE BBIBOJIBI, BHJIETh HX CBSI3b C
KPUTEPUSIMH OLICHOK U CBSI3b KPUTEPHUEB C OMPEACICHHON CHUCTEeMOM IIEHHOCTEH, (OpMYITHPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO MTO3UIIHIO;
* (opmupoBaHHe y 00yJarOIIMUXCs IIETIOCTHOTO MPEACTABICHUSI O MUPE U POJIM XUMHHU B CO3JJaHUH COBPEMEHHOW €CTECTBEHHOHAYUYHOU

KapTHUHBI MHPa; YMEHUSI OOBSACHATH OOBEKTHI M IPOLIECCHI OKPY’KAIOIIEH NeHCTBUTEIBHOCTH — MPUPOTHOMN, COIMAIBHOM, KYJIbTYypPHOM,
TEXHUYECKOU CPEIbl, — UCIOIB3YsI IJIs1 3TOTO XUMUYECCKHUE 3HAHUSA;



* mpuoOpeTeHHe OOyYaIOUIMMUCS OIbITa Pa3HOOOpa3HON NEeATEILHOCTH, OMbITa IMO3HAHWUS U CAaMOMNO3HAHMS; KIIOUYEBBIX HAaBBIKOB,
HMEIOIINX YHHUBEpPCAJIbHOE 3HAUCHUE /I PA3JIMYHBIX BUIOB JIEATEIILHOCTH (HABBIKOB PEUICHUS NPOOJIEeM, NPUHATHS PELICHUN, MOHCKa,
aHanm3a U 00pabdoTku MH(PpOpPMAIINH, KOMMYHUKATUBHBIX HAaBHIKOB, HABBIKOB MU3MEPECHHI, HABBIKOB COTPYIHHUYECCTBA, HABHIKOB O€30MacHOTO
oOparlieHus ¢ BelecTBaMu B OBCEIHEBHOM )KHU3HU).

LleHHOCTHBIE OPUEHTUPHI COACpKaHUsSI Kypca XUMHUHU B CpeIHEH (IOJIHOM) IIKOJIE HE 3aBUCSAT OT YPOBHSI U3YyUYEHHUS] U ONpPEACIISIIOTCS
cnenpUKOd XUMHUU KakK HayKu. [IOHsATHE «II€HHOCTBH)» BKIIIOYAET €IMHCTBO OOBEKTHUBHOIO (CaM OOBEKT) U CyOBEKTHBHOTO (OTHOILIEHUE
cyOBeKTa K 0OBEKTY), ITIOATOMY B Ka4€CTBE IIEHHOCTHBIX OPUEHTHPOB XUMHUUYECKOTO 00pa30BaHMs BBICTYIIAIOT OOBEKTHI, N3y4aeMble B Kypce
XUMHHU, K KOTOPBIM y ydamuxcs (GopMUpYeTCsl IEHHOCTHOE OTHoIIeHHue. [Ipu 3ToM BeayIlyio pojib UTPAIOT MMO3HABATEIbHBIE IIEHHOCTH, TaK
KaK JaHHBIH y4eOHBIM mpeaMeT BXOJUT B IPYINy OPEIMETOB MO3HABATEIBHOrO IIMKJA, TJIaBHAS I[EJb KOTOPBIX 3aKIFOYACTCS B M3YUCHHUU
NPUPOJBI.

OCHOBY NO3HaBaTEIbHbIX ILIEHHOCTEW COCTABJISAIOT HAy4HbIC 3HAHWsS, HAy4dHbIE METOJbl MNO3HAHUS, a LEHHOCTHbIE OpPHEHTALHH,
bopmupyemMbie y ydamuxcsi B MPOIIeCCe U3YICHUS XUMUH, TPOSIBIISTFOTCS:

¢ B IIpU3HAHWU OHEHHOCTHU HAYYHOI'O 3HAHU:A, €TO HpaKTquCKOﬁ 3HAYUMOCTHU, JOCTOBCPHOCTH;
® B IOCHHOCTH XHUMHUYCCKHUX METOJ0OB HUCCJIICJOBaHUA J’KUBOMW U HEKHUBOM IpUupoabIl;
¢ B IIOHHMMAaHHH CIIOKHOCTH U IIPOTHUBOPCUYNUBOCTHU CaMOT'O IIPOIE€CCa ITO3HAHHUA KaK U3BECYHOI'O CTPEMIICHUA K Hctune.

B kauecTBe O0O0BLEKTOB I_IGHHOCTeﬁ Tpyda U OnITa BBICTYITAKOT TBOPYCCKAA CO3UAAaTClibHasA ACATCIIBHOCTD, 3I[0p0BBII>i o6pa3 KHU3HHU, a
IOCHHOCTHBIC OPUCHTAIUN COACPIKAHUA KypCa XUMHUU MOT'YT paCCMaTpUuBaTLCS KaK Q)OpMHpOBaHI/ICI

* YBaXXUTEJIbHOI'O OTHOIIEHUS K CO3UAATENILHOMN, TBOPUECKOUN I€ATEIILHOCTH;
MOHMMAaHUs HEOOXOIMMOCTH 3/I0POBOI0 00pa3a’KU3HHU;

* TOTPEOHOCTH B 0€3yCIIOBHOM BBITIOJTHEHUH MPABUJII O€30ITaCHOTO MCIIOJIb30BaHUS BEIIECTB B TIOBCEIHEBHOM )KU3HU;
* CO3HATeIBbHOIO BbIOOpa Oynmy1ieit mpodeccnoHaTbHOU AesITETbHOCTH.

Kpr XUMHNH 06J1a,/:[aeT BO3MO>XHOCTAMMU OJIA (I)OpMI/IpOBaHI/IH KOMMYHHUKATHUBHBIX I_IeHHOCTeﬁ, OCHOBY KOTOPBIX COCTAaBJIAKOT IMPOOCCC
O6IJ_ICHI/IH, IrpaMOTHas pCyb.

HGHHOCTHBIC OpUCHTAIUHN KYpCa HAIIPABJICHbBI HAa BOCIITUTAHHUC Y O6y‘—IaIOH_II/IXC$II

¢ IIpaBHUJIBHOI'O MUCIIOJIb30BaHMUA XUMHIECKOU TCPMHUHOJIOTHUHU U CUMBOJIMKH;

hd HOTpe6HOCTI/I BCCTHU AUAJIOT, BBICIIYIIIMBATH MHCHUC OIIIIOHCHTA, Y1aCTBOBATh B IUCKYCCHUH,
* cnocoOHOCTH OTKPBITO BbIpA)KAaThb U aPIr'YMCHTHUPOBAHO OTCTAUBATH CBOIO TOYKY 3PCHUSL.

O0mas xapakTepucTuKa y4eOHOro Kypca
KecTkuit TMMUT BpeMEHHU, OTBEICHHBIN Ha U3y4YE€HHE XUMHUHU Ha 0a30BOM YpPOBHE, U COOTBETCTBHE OOpa30BaTEIbHOMY CTaHAAPTY
OIpEeIeTNIIN TIIATEJIbHbBIN 0TOOP coleprKaHus Kypca XUMUHU, KOTOPBIN TTO3BOJIUT:

® COXpaHUTh JOCTATOYHO LEJIOCTHBIM M CHUCTEMHBII KypC XUMHH, KOTOPBIH (OopmMHUpOBajCs Ha MPOTSHKEHUHU JIECSITKOB JIET, KaK B
COBETCKOM, TaK U B POCCUUCKOM IIKOJIE;

e 0CBOOOIUTH KypC OT U3JIUIIHE TEOPETU3NPOBAHHOI'O U CII0KHOTO MaTepUaa, JUisi OTpabOTKH KOTOPOro TpeOyeTCsi HEMAJIO BPEMEHU;
¢ MaKCHUMaJILHO COKPATUTh Ty OMHUCATEIbHYIO YaCTh B COACPKAaHUN YUeOHON TUCIIUILUIMHBI, KOTOpast HOCUT CyryOO 4aCcTHBIM XapakTep U



YMCCTHa, CKOpEcC, AJId HpO(I)I/IJIBHI)IX ITKOJI U KJIaCCOB,

® BKIKOYUTH B KYpC Martrcpual, CBSI3aHHBIM C HOBCCI[HGBHOﬁ JKHN3HBIO YCJIOBCKaA, C 6y,[[y1].[€171 HpO(beCCHOHaHBHOﬁ ACATCIBbHOCTBIO
BBIITYCKHHKA, KOTOpasa HE UMECT SAPKO BBIpa}I(eHHOﬁ CBSI3U C XIMHEH.

Metonos0rn4eckoii OCHOBOl IMOCTPOEHUsI Y4e€OHOIro COAEp KaHUS XMMHUU JJIs Cpe/iHel KOkl 0a30BOI0 YPOBHS SBUJIACH UOeA UHMEPUPOSAHHO20
Kypca, HO He ecmecmeo3HAHUA, 4 XUMUU .

CTpyKTypa nOpeajaraeMoro Kypca pemaeTr JABe NpoOjieMbl HMHTerpanuu B oOyueHun xumuu. IlepBas — 310 snympunpeomemmas
unmezpayus y4eOHOU AUCHUIUIUHBI «XUMHUs». Vnes Takoil MHTErpanuu AUKTYET CICAYIOIIYI0 OYepEeIHOCTh U3YUE€HUs pa3JeiioB XUMHUU:
BHayaje H3y4yaeTcs OpraHuyYecKass XUMHsA, a 3aTeM — XuMHUs oOmas. Takoe cTpyKTypupoBaHHE OOYCIOBJIEHO T€M, 4TO 00O0OlLIeHHE
coJZiep>KaHus MpeIMeTa MO3BOJISICT Ha 3aBEpIIAIONIEeM dTarne cOPMUPOBATH Y BBIITYCKHUKOB CPEIHEH MIKOJIBI IIPEACTABICHUE O XUMHUU KaK O
LICJIOCTHOM HAayKe, I0Ka3aTh €IMHCTBO €€ MOHSITUH, 3aKOHOB U TEOPUM, YHUBEPCAIBHOCTb U IPUMEHUMOCTbh UX KaK JJI1 HEOPraHUYECKOM,
TaK U JJ1 OpraHn4YeCcKON XUMUH.

Btopas — aTo mescnpeomemnasn unmeepayusi, IO3BOJISIONIAs HAa 0a3e XUMUU OOBESIUHUTH 3HAHUS 110 (PU3HKE, OMOJIOruH, reorpaduu,
SKOJIOTHUH B €IMHOE IIOHUMAaHUE TIPUPOIBI, T. €. CPOPMHUPOBATH LEJIIOCTHYIO €CTECTBEHHOHAYYHYIO KapTHHY OKPY>Karolllero Mupa. 1o
MO3BOJIMT CTAPLIEKIIACCHUKAM OCO3HATh TO, YTO 0€3 3HAHUN 0 XUMMHUU BOCHPHUITHE OKPYKAIOIIEro MUpa OyZIeT HEMOJIHBIM U yIIEpPOHBIM, a
JIIOJIM, HE MNOJY4YMBIIME TAaKUX 3HAHWUN, MOT'YT CTaThb HEOCO3HAHHO OIMACHBIMH JJIsI 3TOTO MHUpa, TaK KaK XMMHYECKH HErpaMOTHOE
oOpallleHHe ¢ BeleCTBaMU, MaTepUaJIaMU U IPOLIECCAMU I'PO3UT HEMaJIbIMU O€/1aMU.

Kpome 3Tux nByX BeAylIMX MHTETPUPYIOINUX UIEH, KypC pealnu3yeT U elle OAHY — UHMe2payuro XUMU4eCKux 3HaHUll ¢ 2yMaHumapHvimMu
oucyunaunamuy: UCTOPUEH, JIUTepaTypoi, MUPOBOM XYJO0KECTBEHHOUN KyJbTYypOoil. DTO, B CBOIO O4Yepe/lb, IIO3BOJISET CPEACTBAMHU y4yeOHOIo
npeaMeTa IoKa3aTh poOJib XMMHUM U B COLUAJIbHOM cdepe dYeloBeYEeCKOW AEsITENbHOCTH, T. €. IIOJHOCTHbIO COOTBETCTBOBATH HJECSIM
00pa3oBaTeILHOTO CTaHapTa.

OcolOenHocTH colep:kaHusi 00y4YeHHUS] XMMHUHU B cpeHel (MOMHOM) mIKoje 0OyCIOBJIEeHbl CHeU(PUKON XMMUM KaK HayKU M MOCTaBJIEHHBIMHU
neiassMu. OCHOBHBIMHU IIpOOJIEMaMy XHUMHHU SIBJISIIOTCS U3YUYE€HHUE COCTaBa M CTPOEHHUS BEIIECTB, 3aBUCMMOCTH HUX CBOWCTB OT CTPOEHUS,
MOJIy4E€HHE BEIIECTB C 3aJJaHHBIMU CBOWCTBAMHU, UCCIIEJOBAHUE 3aKOHOMEPHOCTEN XUMHUUECKUX PEAKIUN U ITyT€H yIPABJICHUS UMHU B LEJISAX
MOJIy4eHHUsI BEIIEeCTB, MaTepHasioB, 3Hepruu. IloaTtoMy B paboueil mporpamMMe Mo XMMHU HAIUIM OTPa)KEHHE OCHOBHBIE COJIep>KaTeIbHbIE
JINHUU:

e «BemiecTBo» — 3HaHHS O COCTaBE€ U CTPOCHUM BEIIECTB, UX BAXKHEUIINX (PU3NYECKUX U XUMHUYECKUX CBOICTBaxX, OMOJIOTUYECKOM
JICUCTBUH.

e «XuMHUYECKas peaKlUsD»» — 3HAHUS 00 YCIOBHUSAX, B KOTOPBIX IMPOSIBIISIIOTCS XMMHUUYECKHE CBOMCTBA BEIIECTB, CIOCO0AaX yIpaBICHUS
XUMHUYECKHUMH MPOIIECCAMU.

e «[IpuMmeHeHHEe BEIIECTB» — 3HAHMS U OIBIT IPAKTUUECKON AESITEIbHOCTH C BEIIECTBAMU, KOTOpbIe HanboJiee 4acTo ynoTpeOIsIoTCs B
MMOBCEHEBHOM KU3HU, NIMPOKO UCHOJIB3YIOTCSI B IPOMBIIIJIEHHOCTH, CEJIBCKOM XO3SICTBE, HA TPAHCIIOPTE.

e «SI3BIK XMMHUM» — CUCTEMAa BaXKHEHIIINX NOHATHUNA XUMUHM U TEPMHUHOB, B KOTOPBIX OHHU OIMCBIBAIOTCSI, HOMEHKJIATYpa HEOPTraHUYECKUX
BEIIIECTB, T. €. UX Ha3BaHUs (B TOM YHCJIE U TPUBHAIbHBIE), XUMHUYECKHE (POPMYJIbI U YPaBHEHUS, a TaK)Ke MpaBuiia NepeBoga MHGOpMaIUU C
€CTECTBEHHOTO SI3bIKa Ha SI3bIK XUMHUHU U 0OPATHO.

MecTo npeaMera B y4eOHOM IJ1aHe

denepanbHbI TOCYIapCTBEHHBINM 0Opa30BaTEIbHBIA CTaHIApPT MHpEayCcMaTpUBAET HM3yUYEHHE Kypca XMMHH B CpeaHel (MOIHOMN)
LLIKOJIE KaK COCTaBHOM YacTu NpeaMeTHOM obacTu « ECTeCTBEHHOHAYUYHBIE MTPEIMETBD).



B basucHom yueOGHOM IutaHe cpemHed (TOJIHOM) IIKOJIBI XMMHUs BKJIoueHa B pazzaen «CoaepkaHue, GOpMHUpPYEeMOE y4YaCTHUKAMU
oOpaszoBaTesbHOrOo npoueccay. O0yyaromuecs: MOryT BbIOpATh A1l U3yUYEHUs WM UHTErPUPOBAHHBIM KypC €CTECTBO3HAHMS, MIIN XUMHUIO, KaK
Ha 0a30BOM, TaK M Ha YIIIyOJICHHOM yPOBHE.

PaGouas nmporpamMmma mo XuMMMHU Il cpeHero (mosiHoro) oOiiero oopa3oBaHMsl Ha 0a30BOM YpPOBHE COCTaBJIE€HA M3 pacueTa 4acos,
yKa3aHHbIX B baznucHoM yueOHOM mu1aHe oOpa30BaTEIbHBIX YUPEXkKIEHUI 0011ero oopa3oBanus: 1o 1—2 yaca B HeJleIIO.

Pe3yJILTaTLI 0CBOCHHS Kypca

JlesATeNbHOCTh y4HTENss B OOYyYeHMH XUMUM B CpefHel (MOJHOM) IIKOJIe JOJKHA OBITh HAIpaBlIeHa Ha JOCTHXKEHHE OOyYarolIMMHCST
CIEAYIOLIUX JIUYHOCHHBIX PE3YIbMAmos:
— B LIEHHOCTHO-OPUEHTALIMOHHOHN cpepe — oco3HaHue pOCCUINCKON IpakJaHCKON MIAEHTUYHOCTH, NaTPUOTU3MA, YyBCTBA TOPAOCTH 32
POCCHUICKYIO XMMWYECKYIO HAYKY;

— B TpPYyIoBOU cdepe — ecomosHocms K OCO3HAHHOMY BBIOOpY HdajibHEHIIer oO0pa3oBaTeIbHONW TPAaeKTOPUM WM TPYAOBOH
JIEeATEIbHOCTH,
— B TNO3HABATEJIbHON (KOTHUTHMBHOW, HWHTEJUIEKTyallbHON) cdepe — pmenue ynpaBisiTh CBOEH MO3HABATENbHOU AESITEIBHOCTHIO,

20MOBHOCMb U CNOCOOHOCMb K 00pPa30BaHMIO, B TOM YHCJIE caMOOOpPa30BaHMIO, HA MPOTSHKEHUN BCEH KU3HU;, CO3HATEIbHOE OTHOIICHUE K
HEIPEPhIBHOMY OOpa30BaHHUIO KaK YCJIOBUIO YCIIEITHOM ITpodeccroHaIbHON U 00IE€CTBEHHOM 1€ TeIIbHOCTH;

— B c(epe cOepexeHUs 3I0POBbSI — MpuUHAmMuUEe U peanu3ayusi NEHHOCTEH 3I0pOBOro M 0Oe30macHOro oOpasa >XKWU3HH, Henpusamue
BPEJHBIX MPUBBIYEK (KYpPEeHUs], YIIOTPEOJIEHUS aJIKOT0JIsl, HAPKOTUKOB) HA OCHOBE 3HAHUI O CBOMCTBaX HAPKOJIOIMYECKHUX U HAPKOTHYECKUX
BEIIIECTB.

Memanpeomemnule pe3y1omamol 0c60eHUA GLINYCKHUKAMU cPeOHell (NOJIHOI) WKOIbL KyPCa XUMUL:

—  ucnoiv3osanue yMEHUN U HaBBIKOB pa3jIWYHbIX BUOB MO3HABATEIBbHON JE€SATEIbHOCTH, IPUMEHEHUE OCHOBHBIX METOJ0B MO3HAHUSA
(cucteMHO-MHGOPMALIMOHHBINM aHAJIN3, HaAOJIOJIEHUE, HU3MEpPEHHEe, NPOBEIACHUE SKCIEPUMEHTA, MOJEIIMPOBAHUE, MCCIIEA0BATEIbCKas
JeSITEJIbHOCTD) JJIsl U3YUEHUS pa3IUdHbIX CTOPOH OKPY KaroIleH 1eCTBUTEILHOCTH;

— enaodeHue OCHOBHBIMHU MHTEJUICKTYQJIBHBIMUA OIEpanusMu: (OpMYJIHUPOBKAa THUMNOTE3bl, aHAJIU3 M CHHTE3, CpPaBHEHHE U
cucreMaTu3alys, 00001IeHHe U KOHKPETU3alMs, BbISIBJIEHUE IPUUUHHO- CJIE€JICTBEHHBIX CBSI3€M M IOMCK aHAJIOIOB;

— nos’Hanue 00bEKTOB OKPY’KAIOIIETO MHUPa OT OOIIETO Yepe3 0COOEHHOE K €TMHUYHOMY

— YMeHue TEeHEpUPOBATh UJEHU U ONPEAEIISITh CPEJICTBA, HEOOXOAUMBIE JIUISI UX peau3alliui;

— YMeHue ONIPEIeATH LIEJIU U 3a/1a4M JIesITeIbHOCTH, BHIOUPATh CPEJICTBA PeaIM3alluy 1IeJIU U IPUMEHSITh UX Ha MPaKTHKE;

— ucnoavzoeaHue Pa3TUUYHBIX HCTOUYHUKOB I MOJYYCHHUS] XUMHUUYECKOW MH(pOpMalU{, MOHUMaHHUE 3aBHCUMOCTHU COJIEpPKAHUS U
hopmbl ipeacTaBieHust HHPOPMAIIMH OT IeJIe KOMMYHHUKAIIMK U aJipecaTa;

— YMeHue TPOAYKTHUBHO OOIIATHCA W B3aUMOJCHCTBOBATH B IPOIIECCE COBMECTHOH AEATEIbHOCTH, YUYMTHIBATh MO3ULHMHU APYTHUX
YYaCTHHUKOB JESITeIbHOCTH, 3 (HEKTUBHO pa3peniaTb KOH(PIUKTHI;

— 2omoeHOCmMb W CHOCOOHOCTH K CaMOCTOSITEIbHOM HMH(MOPMAIIMOHHO-IIO3HABATEIILHON  EATEIbHOCTH, BKJIIOYasl YMEHHUE
OPHUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX WH(GOpPMAINH, KPUTHUECKH OIEHWBATh W MHTEPIPETUPOBATH HH(POPMAIIHIO, TIOTydaeMyI0 W3
Pa3IMYHBIX UCTOYHUKOB;

— YMeHue WCIIOJIb30BaTh cpeAcTBa MHGOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TexHoyioruil (nanee — MKT) B penieHnn KOTHUTHUBHBIX,
KOMMYHHMKATUBHBIX W OPraHU3alMOHHBIX 3aJlad C COOJIOJCHUEM TpeOOBaHUN HJProOHOMHUKH, TEXHUKH OE30IIaCHOCTH, THUTHEHBI,
pecypcocOeperkeHusi, MPaBOBBIX U ATUYSCKUX HOPM, HOPM HH(POPMAITMOHHON O€30MacHOCTH;



— 8ladenue SI3BIKOBBIMHU CPEJICTBAMH, B TOM YHCJIC U SI3BIKOM XUMHU — yMEHHE SICHO, JOTUYHO U TOYHO M3JIaraTh CBOIO TOYKY 3pEHMUSI,
HCITOJIb30BaTh aJI€KBATHBIC SI3bIKOBBIC CPEJICTBA, B TOM YHCJIE U CUMBOJIbHBIC (XUMHUYECKHE 3HAKU, POPMYJIBI U yPaBHEHUS).

Ilpeomemnwimu pezynvmamamu M3y4eHust XMMuK Ha 0a30BOM ypOBHE Ha CTYIHEHU CPeAHETO (IIOJTHOTO) OOIIEro 00pa30BaHUs SIBIISTFOTCS:

1) B mo3HaBaTeNbHOU cepe:

— 3HaHue (IIOHUMAaHUE) U3YUYCHHBIX TTOHATHI, 3aKOHOB U TEOPUI;

— YMeHue OIHUCHIBATH JEMOHCTPAIIMOHHBIE M CAMOCTOSITEIBHO IMPOBEJICHHBIC YKCIIEPUMEHTHI, UCTOJB3Yys UISI 3TOTO €CTSCTBECHHBIN
(pycckuii, poJIHOM) SA3BIK U SA3bIK XUMHU;

— yMeHue KiIaccUPUIIUPOBATh XUMHUYECCKHUE DJIEMEHTHI, MPOCThIC U CJIIOKHBIC BEIISCTBA, B TOM YHCJIE U OPraHUYSCKUE COCIHMHCHUS,
XUMHYECKHE PEeaKIIUU MO Pa3HbIM OCHOBAHMUSIM;

—  YMeHue XapaKTepHU30BaTh U3yUYCHHBIC KJIACChl HEOPraHUYECKUX U OPraHUYECKUX COCIMHEHUN, XMMUUECKHUE PEaKIINU;

— 20MOBHOCMb MPOBOJUTH XUMHUYCCKHUH SKCIIEPUMEHT, HAOIIOJATh 32 €Tro MPOTEeKaHueM, GUKCHPOBATH PE3yIbTAThl CAMOCTOSITEIIBHOTO U
JIEMOHCTPUPYEMOT0 SKCIIEPUMEHTA U JeJIaTh BLIBOHIL;

— ymenue QGOPMYIHPOBATH XUMHYSCKHUE 3aKOHOMEPHOCTH, MPOTHO3UPOBATH CBOWCTBAa HEHW3YYCHHBIX BEIIECTB MO AHAJIOTHH CO
CBOMCTBaMM U3YUYECHHBIX;

— NOUCK WCTOYHHUKOB XUMHYSCKONW WMHGOOpPMAIINMU, MOJTyYeHUE HEoOXOoauMour WH(pOpMAIIHU, €€ aHaJIN3, U3TOTOBJICHUE XUMHUYECKOTO
UHQPOPMAITMOHHOTO MPOAYKTA U €T0 IPe3eHTALIUS;

— e1a0enue 0053aTEIbHBIMHU CIIPABOYHBIMHM MaTepuaiamu: llepuoaudeckoii cuctemoii xumudeckux sinementoB J[. M. Mennaeneena,
Ta6JIPIHCI71 PaCTBOPUMOCTHU, DJIICKTPOXUMUUYCCKUM PAIOM HaHpﬂ)KCHI/Iﬁ MCTAJJIOB, PAAOM BJICKTPOOTPHUIATCIIBHOCTU — IJIA XapPaKTCPUCTHUKHU
CTPOCHHSI, COCTAaBa U CBOWCTB aTOMOB 3JIEMEHTOB XMMHYECKHUX 3JeMeHTOB [-IV mepuosioB m 0Opa30BaHHBIX UMH MPOCTBIX U CIOMXKHBIX
BEIICCTB;

— ycmanogieHue 3aBUCUMOCTH CBOWCTB M IPUMEHEHHST BAKHEHUIITUX OPraHUYECKUX COCJIMHEHHUH OT MX XMMHYECKOTO CTPOCHUS, B TOM
4yuciie 1 00yCJIOBJIEHHBIX XapaKTEPOM ATOTO CTPOEHUs (MPeIeIbHbIM WM HENPEIEIbHbIM) U HATUYUEM (PYHKIMOHAJIBHBIX TPYIII;

—  MoOenuposanue MOJEKYJT BAXKHESUIITUX HEOPTaHUYESCKUX U OPraHUYECKHX BEIIECTB;

— NOHUMAaHUE XUMHUYECKOUW KapTHUHBI MUPa KaK HEOThEMJIEMON YacTH IEJTOCTHOW HAyYHON KapTHHBI MUPA;

2) B IICHHOCTHO-OPHEHTAIIMOHHON cdepe — aHajlu3 W OICHKa IMOCIISICTBUN IS OKPYKAIOIIEH Cpelibl OBITOBON M MPOU3BOJACTBEHHOM
JIeSITeIbHOCTH YeJI0OBEKA, CBA3aHHOM C MPOU3BOJICTBOM M ITepepadOTKOM BAXKHEHIIIMX XUMHUYECKHX ITPOTYKTOB;

3) B TpyaoBOH cdepe — nposedeHue XUMHUUECKOTO SKCIICPUMEHTA; pa3eumiue HABBIKOB YYEOHOU, MPOEKTHO-UCCIIEIOBATEIbCKOM,
TBOp'—IeCKOfI ACATCIBHOCTHU MPHU BBINTOJIHCHUU HHINBUAYAJIBHOT'O ITPOCKTA IO XUMHUH,

4) B chepe 3m10poBOTO 00pasa KU3HU — coO00eHUe TIPaBUII 0€30TIaCHOT0 OOpAaIlCHUs C BEIIECTBAMH, MaTepUalaMH U XUMHUYCCKUMU
mponeccaMm; OKaszaHUC HepBOﬁ IoMOIIMu IIpHU OTPABJIICHHUAX, OXKOrax MW JAPYrux TpaBMax, CBA3aHHBIX C BCIICCTBAMH H J'Ia60paTOpHBIM
000pyIOBaHUEM.



COAEPXAHHME KVPCA

basoBblii ypoBenb. 10—11 kiacenl

CopnepxkaHne Kypca XapaKTEpU3yeTCsl LIEJIOCTHOCTBIO M CHCTEMHOCTBIO YYEOHOro IIpeJMeTa, Ha OCBOEHHUE KOTOPOro OTBEIEHO
HEOO0IBIIIOE, )KECTKO JUMUTHPOBAaHHOE yueOHoe Bpems. OtoOpaHHOe 1151 6a30BOTO O0YUEHUS] XUMHU COJIEp>KaHUE TTO3BOJISIET U3ydaTh €ro 1
B pexxume lyaca B nocnegnem ciyuyae y oOydaromuyxcs MosiBUTCSI BO3MOXKHOCTb He nPOX0OUmb, a U3y4ams, He 3HAKOMUMbCS, d YC8AUBAMb ITO
conepxkanue. OCOOEHHO BaXKHO 3TO JJI T€X YUaIIUXCs, KOTOPbIE HE UMEIOT BO3MOKHOCTH U3y4daTh XMMHUIO Ha YIiyOJICHHOM YpOBHE (HM3-3a
OTCYTCTBHSI TAKUX KJIACCOB B IIKOJI€), HO TEM HE MEHEee COOMPAIOTCA CAaBaTh €IUHbIN IOCYJapCTBEHHBIN K3aMEH 110 XUMHUHU.

Kypc ueTko aenurcs Ha ABE paBHbBIE 110 OTBEJACHHOMY Ha X U3y4YEHUE BPEMEHHU YaCTHU: OPraHMUYECKYIO0 XMMUIO 1 OOLIYI0 XUMHUIO.

CTpyKTypUpOBaHUE Kypca OPraHMYECKOM XMMHHU OIpeAesseTcss uieed pa3BUTHUS ydalllMXCs HENpPO(MIBHBIX KJIACCOB CPEIACTBAMU
yueOHoro npeamera. C 1Ieabl0 YCHJIEHHUSI POJIU JACAYKIMU B OOyYEHHM XHMMHUM BHaudaje Jal0TCsl KpaTKUE TEOPETUYECKUE CBEICHUS O
CTPOEHUH, KI1aCCU(PUKAIINHN, HOMEHKJIATYpPE OPraHUYECKHX BEIIECTB, OCOOEHHOCTSIX PeaKLUil C X yYaCTHEM.

CdopmupoBanHBIE TAKUM O0pa30OM TEOPETHUYECKHE 3HAHUS 3aTEM Pa3BHBAIOTCS Ha (PAKTOJIOTMYECKOM MaTeprasie IPHU pPacCMOTPEHUH
KJIaCCOB OpPraHMYeCKUX COeJuHeHMH. B cBOlO ouepenp Takol MOAXOJ IO3BOJISIET U IIyO)Ke HM3y4YUTh CaMH Kiacchl. Tak, OCHOBHbIE
MOJIOKEHUSI TEOPUM XMMHUYECKOT'O CTPOEHMSI OpraHudyeckux coeauHeHuil A. M. ByTiepoBa 3akpemsisitoTcs Npu W3YyUYEHUH YIJIEBOJOPOJIOB
(akaHOB, AJIKEHOB, JMEHOB, AJKWHOB, AapE€HOB) MU MX IPUPOAHBIX HCTOYHUKOB (IMPUPOJHOTO ra3a, He(pTHU U KaMEHHOIo YIJs),
KHCIIOPOJACOICPKAIINX OPTaHUYSCKUX COCIMHEHUM (CIHUPTOB, (heHOJa, albJIeTHI0B, KapOOHOBBIX KHCIOT, CIIOKHBIX 3(HUPOB, KUPOB H
YIJIEBOJIOB) U a30TCOJIEPIKAIIUX OPTraHUYECKHX COEJIMHEHUM (aMHUHOB, aMHUHOKMHCIIOT, OEJIKOB M HYKJIEMHOBBIX KHUCJIOT). 3aBeplIaeT Kypc
OpraHUYecKOil XUMHUHU pa3zfien «XUMUS U KU3HbY», IJIe 00ydaroecs: 3HaKOMSITCA C TAKUMU BaXHBIMU B MPAKTUUYECKOM U OHMOJIOTHYECKOM
OTHOIIIEHUH BEIeCTBaMHU U MaTepUalaMu, KaK MJ1acTMAcChl M BOJIOKHA, (pE€pMEHTBI, BATAMUHBI, TOPMOHBI U JIEKAPCTBA.

OCHOBHBIM KpuUTepueM o0TOOpa (aKTHUECKOro MaTepuaja Kypca OpraHMYecKoil XMMHMHU SBJSETCS HJesd pealu3aluu
MPaKTUKOOPUEHTUPOBAHHOTO 3HAUEHHUSI 00BEKTOB OPraHNYECKONM XUMHUHU (COEIUHEHUN U PeaKInii).

Nnes o Beaymen poiad TEOPETHUECKHMX 3HAHUW B TIPOIECCE€ IMO3HAHWS MHpa BEHIECTB M PEaKIUid CcTaja OCHOBHOW M s
KOHCTPYHMpOBaHUs Kypca obmel xumuu. Ha ocHOBe eIMHBIX MOHATHH, 3aKOHOB M TE€OPUM XMMHH Yy CTapLIEKJIACCHUKOB (opmupyercs
LIEJIOCTHOE MPEJACTABICHAE O XWUMHYECKOM HAayKe, O XMMHMYECKOM KapTHHE MHpa, KaK COCTAaBHOM YaCTH €JIWHOM €CTECTBEHHOHAYy4YHOU
KapTUHBI MUpa.

B kypce oOmieii xumMun BHavajie YyIiIyOJISIFOTCS M PACUIMPSAIOTCS 3HAHUS, NOJyYEHHbIE OOy4YalolIMMHUCS U3 Kypca OCHOBHOW MIKOJBI, O
CTPOCHHMHM aTOMa M BellecTBa Ha ocHoBe llepuoamueckoro 3akoHa u Ilepuonmueckoit cuctemsr /. . MenneneeBa, oOmmx cBoicTBax
KJIacCOB OpPraHWYEeCKUX M HEOPTaHWYECKUX COEIUHEHUN (KHUCIOT, OCHOBaHUM, amM@OTEpHBIX COEAWHEHUI) B CBETE TEOpPUHU
SJIEKTPOJIMTUYECKON aucconmanuu. Jlanee paccmarpuBaeTcs KiacCHU(UKALMA XUMHYECKUX PEAKIMA B OpPraHUYECKOW M HEOPraHMYECKOU
XUMHM. 3aBEPIIAET KypC 3HAKOMCTBO CTAPLIEKIIACCHUKOB C MEPCNEKTUBAMHU PA3BUTHSI XUMHYECKON HAYKH U XUMHUUYECKOTI'O IIPOU3BOJACTBA, C
npo6yieMaMH OXpaHbl OKPY’KaIOIIEH cpeabl OT XUMUYECKOI0 3arpsA3HEHUS U Ty TSIMU UX PEILLICHUS.



OPITAHMYECKASA XUMNWA

Habmonenue, npeanonoxenue, runore3a. [lonck 3akonomepHocTei. HayuHpiii sxcriepumMenT. BeiBo.

Teopnﬂ CTPpOCHUA OPraHUY€eCKUX coeTUHEeHHN I

IIpenmer opranmdyecko XMMHUM. MeECTO M 3HA4YCHUE OPraHWYECKOM XHMMHM B CHUCTEME €CTECTBEHHBIX HayK. BalleHTHOCTS.
Xumnueckoe crpoeHre. OCHOBHBIE MOJIOKEHUSI TEOPUU CTPOSHUSI OPTaHUYECKUX COCIUHEHUH. Yenepoomwiii ckenem opeaHuueckou MOeKybl.
Kpamnocms xumuueckou ceazu. I3omepus 1 n130MepsblL.

erICBOIlopOJII)I H UX MPUPOAHBIC HCTOYHUKHU

A 1 k a H bl. [IpupoassIii Ta3, ero cocraB U NMPUMEHEHUE KaK UCTOYHHKA DHEPTHU U XUMHUUYECKOTO ChIPhS. ['OMOJIOTHYeCKUA psig
MpeJIeTbHBIX YTIICBOAOPOIOB. M3oMepHss 1 HOMEHKJIATypa ajdkKaHOB. MeTaH W 3TaH Kak MpeJicTaBuTeNnn ankaHoB. CBoiicTBa (TopeHHe,
peakuuu 3aMelleHus, MUPOIn3, JeruipupoBanuc). I[lpumenenue. Kpexune u uzomepusayus aikaHos. Ankuivhvle palduxanvl. Mexanuzm
C680000HOPAOUKATILHO20 2AN02eHUPOBAHUS AIKAHOB.

A 11 X € H bl. DTHJICH KaK IpeJIcCTaBUTENh ankeHoB. [lonydeHnne 3TuieHa B IpOMBIIICHHOCTH (IeTUAPUPOBAHUE 3TaHA) U B Jabopatopuu
(mermnpartanms 3TaHoina). CaoiicTBa (ropeHue, OpPOMHUpPOBAHHE, THIApPATAIHS, MNOJIUMEPHU3AIHs, OKHCIeHHEe pacTtBopoM KMnO4) u

npuMeHenne HTtwieHa. [lommdtunen. Illponunen. Cmepeopecynsapnocms noaumepa. OCHOBHBIE TIOHSITHS XUMHH BBICOKOMOJIEKYIISIPHBIX
coenuHeHMni. Peakiiuu noaumMepusanuu.

A n e H pl. ByTanmmeH W W30NpeH KaK MPEICTAaBUTEIN AUEHOB. Peaknmu NPUCOEAWHEHHS C YyYacTHEM COIPSDKEHHBIX JTHEHOB
(6poMupoBaHMe, MOJIUMEPHU3ALIUS, 2UOpOcaloceHUposanue, cuopuposanue). HaTypalibHbII U CHHTETUYECKUM Kayuyku. Pe3uHa.

A 71K ¥ H Bl. ALIETWICH KaK MPeACTaBUTENb AIKUHOB. [loydyeHune aneTuiieHa KapOUIHBIM U METaHOBBIM criocobamu. [lonyuenue kapbuoa
kanvyus. CBoicTBa (TropeHne, OpoMUpOBaHUE, TUApaTalysl, TPUMEpU3alusl) U IPUMEHEHHUE alleTUIIeHA.

A p e u bl. benzon kak mnpeacraButTesib apeHOB. CospemeHnHble npedcmasienuss 0 cmpoeHuu oenzona. CBoWcTBa OeH3osia (ropeHwue,
HUTpPOBaHUE, OpPOMHUPOBAHMUE) U €r0 NIPUMEHEHHE.

He dTte mcmio co 661 ee mep ep ab otk u. CocraB HedTu. [lepepadboTka HedTHU: TIEpeTOHKA U KPEKUHT. Pugopmune HuzxocopmHvix
Hegpmenpodykmos. Ilonsimue 06 oxmanogom uucie.

Kucnopoacoaepxamme oprannyeckne coeluHeHHs

C 1 u p T 1. MeTaHO B PTAaHOJI KaK MPEJICTAaBUTEIN NPeAeIbHBIX OJJHOATOMHBIX clTUPTOB. CBOMCTBA ATaHONIA (TOpEHUE, OKHUCIICHUE B
anmpaerum, aeruaparamnus). [lomydenue (6posicenuem enoko3bl U TUIPATAIIMCH STHJICHA) U IPUMEHEHHUE dTaHOJA. DmunieHeauxons. | muuepuH
KaK eIlle OQUH MPeJICTaBUTEIb MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peakiiusi HA MHOTOATOMHBIE CITUPTHI.

® e H o 1. [lonyyenune deHosa U3 KaMeHHOTro yriisi. KaMeHHBIH yroyib B ero ucrojibzoBanne. KokcoBaHne KaMEHHOTO YTJIsl, BAXKHEHIITHE
MPOIYKTHI KOKCOXUMHYECKOT'O MPOU3BOJICTBA.

B3anmHoe BiamsiHME aTOMOB B MoOJIeKyJe (eHosia (B3aUMOACHCTBHE C OpPOMHOM BOJIOW W TUAPOKCUAOM HaTpus). [lomydenue wm
npuMeHeHue GeHoa.

A npnaeruabl. DopManabAery/l U alleTATHICTH KaK MPEICTABUTEIN AbICTHAOB. [lonsamue o kemonax. CBOWCTBA (peaKus OKUCIICHUS B
KHCJIOTY W BOCCTAaHOBJICHUSI B CIIUPT, pEakius MOJUKOHAeHcaruu (opmanpaerunaa ¢ denonom). I[lomydeHue (OKHUCICHUEM CIIUPTOB) U



npuMeHeHue popmanpaeruaa u anetanpaeruaa. @enonodopmanbIeTuaHbIC TIIACTMACCHL. 1epMONnIacmuyHOCmsy U MepMOopeaKmueHoOChb.

KapOoOHOBBI € KHCJOTBHIL. YKCyCHasI KUCIIOTa KaK TPEJICTABUTEIb NPEACIbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KucioT. CBolicTBa
YKCYCHOW KHCJIOTHI (B3aUMOJCHCTBUE C METaJIaMH, OKCHUJIaMH METAJJIOB, THIPOKCUIAMU METAJJIOB U COJISIMU;, PEaKIUs dTepuPUKAIINN).
IIpumMeHeHne YKCYCHOM KUCIIOTHI.

CnoxHBIED HDPBIU KU P bl. ClIoKHBIE 23(DUPBI KaK TPOIYKTHl B3aUMOJASUCTBHUS KUCJIOT CO CIUPTaMU. 3HAYCHUE CIOKHBIX Y(PUPOB
B IPUPOJE U KU3HU UenoBeKka. OmoenvHvlie npedcmasumeny KUCIOm UH020 CMPOEHUs.! 0JIeUH08as, TUHOIe8as, TUHOIeHO8AS, AKPUL08ads, Waeenesds,
Oen3olHas.

JKups! kak croxHbie 3(UPHI TIIUIEPUHA U )KUPHBIX KAPOOHOBBIX KUCIIOT. PacTUTeNbHBIE U )KUBOTHBIE KUPBI, UX COCTaB. | uaponu3 uiu
OMbUICHHE )XUPOB. Mbuta. Cunmemuueckue moowue cpeocmsea (CMC). [IpuMeHeHNE ) KUPOB. 3aMena Hcupos 8 mexHuKe HenUUe8blM CblPbeM.

Vrae B o na bl [loastue o6 yriaeBomax. [7TOko3a Kak TIpeJicTaBUTENIb MoOHocaxapuaoB. [loHsThne o ABOWCTBEHHOU (QyHKIIUH
OpPraHUYEeCKOTO COCJIMHEHHUsI Ha IPUMEpPE CBOMCTB TIIIIOKO3bl KaK albJIerdJa U MHOTOAQTOMHOIO CIIMPTa — alibJierujocnupra. bpoxenue
TJIIOKO3bI. 3HAUCHUE U MPUMEHEHHUE TITIOKO3bl. @PYKMo3a KaK uzomep 2ioKo3bl.

Caxapo3sa Kak npeicTaBuTelNb qucaxapuaoB. /lpouzsoocmeo caxapa.

KpaxMan m memmono3a Kak MpecTaBUTENN ItojimcaxapusioB. CpaBHEHHME WX CBOWCTB W Ouosiormdeckast poib. [Ipumenenme 3THx
MoJrMcaxapuaoB.

A30Tcoaep:Kalye OpraHndeckne coeTnHeHnst

AMUH bl. MEeTHJIaMUH KaK NpeACTaBUTENb alu(paTUueCKuX aMUHOB U aHUJIUH — Kak apomaTudeckuX. OCHOBHOCTh aMUHOB B CPAaBHEHUH
C OCHOBHBIMHM CBOMCTBAaMH aMMHaKa. AHWJIMH U €r0 CBOWCTBa (B3aUMOJEHCTBHE C COJITHON KHUCIOTOW W OpPOMHON BOIOH). Bzaumnoe enusanue
amomo8 8 MOJIeKYIax OpeaHuuecKux coeounenuti Ha npumepe anununa. llonyuenune anununa o peakuuu H. H. 3ununa. Ilpumenenue anuiauHa.
AMUHOKUCIOTBHL. [TMIMH U alaHUH KaK OPEACTaBUTEIU MPUPOIHBIX aMUHOKUCIOT. CBOWCTBAa aMUHOKHUCIOT Kak aM(pOTEpHBIX
OpraHUYEeCKUX COE€IWHEHUH (B3aMMOJIEHMCTBHE C LIEJIoYaMu U Kuciotamu). OcobennHocmu ouccoyuayuu amMuHOKUCION 8 600HbIX PACMEOPAX.
bunonapnvie uonsr. O6pa3zoBaHre NOIUMENTHIOB. AMUHOKAIIPOHOBAs KUCJIOTa KaK MPEICTaBUTEIb CHHTETUUECKUX aMUHOKHUCIIOT. [ToHsATHE
O CUHTETUYECKHUX BOJIOKHAX Ha MPUMeEPE KallpoHa. AMUHOKUCTIOMbL 8 nPUpoOe, ux buono2uyueckas poiv. Hezamenumvle amunoxuciomal.

be nk un. benkm kak mosmnenTtuasl. CTpykTypa OeikoBbIX MoJieKyJs. CBolcTBa OelKOB (FOpeHHE, THJIPOJIN3, IIBETHHIE PEAKIIMH).
Buonornyeckas poiab 6€JIKOB.

HykneuHoBB € KHUCIOTbI. HykjIenHOBBIE KUCIOTHI Kak nmoianHykiaeoTuasl. Ctpoenune nykieoruaa. PHK u JIHK B cpaBHeHun.
Hx posib B XpaHEeHHUH U Iepeaayue HacIeACTBEHHON nHbopmauun. [louamue o 2eHHOU UHIMCeHepuu U OUOMEXHOIOSUU.

I'eneTndue cka s CBSI3b MEXAY KJIa CCAMH Opra HUYECKHUX CO€eAUuHEHUMU IloHiTHe O TEeHEeTU4YEeCKON CBA3U U
T€HETUYECKUX psijlax.

XUMHUA U )KU3Hb

[InactMmacel 1 B 00KH a. [lonumepuzauus 1 MOJIUKOHASHCAIUS KaK CIIOCOOBI MOJIyYEHHUsI CHHTETUUECKHUX BHICOKOMOJIEKYISIPHBIX
coenquHeHui. llolydyeHne HCKYyCCTBEHHBIX BBICOKOMOJIEKYISPHBIX COEOUHEHUN XUMHUUYECKOW MoaudpuKamuei NPUPOJHBIX MOJIUMEPOB.
CTpoeHue noJIMMEpPOB: JIMHEWHOE, IIPOCTPAHCTBEHHOE, CETYATOE.

[lonsTue o mnmactmaccax. TepMOIJIACTUYHBIE W TEPMOPEAKTUBHBIE NOIUMEpPHl. OTHenbHbIE NPEACTABUTEIN CHHTETUYECKUX U
HCKYCCTBEHHBIX MOJIMMEPOB: (peHoI0hOopMaIbAECTUIHBIE CMOJIBL, TOJTUBUHWIXJIOPUI, T€(DIIOH, IEILTYJIOUI.



[TonaTne 0 XMMHUYECKUX BOJIOKHAaX. HaTypanbHble, CHHTETHYECKHE U UCKYCCTBEHHBIE BosIokHA. Kimaccudukanust u otTienbHbIe NpeICTaBUTEIN
XHMHUYECKUX BOJIOKOH: aIreTaTHOE (TPHALICTATHBIN IIENK) U BUCKO3HOE, SUHUIXAOPUOHOE (X0put), NOAUHUMPULIbHOE (HUMPOH), NOJUAMUOHOE
(kanpon, nainon), norusghuprnoe (1agcan).

@ ep™MeHT bl. DepMEHTHI KaKk OMOJIOTMYECKUEe KaTalu3aTopbl 0enkoBoil npupoasl. Ilonsatue o pH cpensl. OcoO0eHHOCTH CTPOCHUS U
CBOMCTB (CEJIEKTUBHOCTH U 3(P(HEKTUBHOCTD, 3aBUCUMOCTh ACUCTBUS OT TemIiiepaTypsl u pH cpeasl pactBopa) ¢epMEHTOB IO CPABHEHHIO C
HEOpraHUYECKUMU KaTanu3aTtopaMu. Poib hepMEHTOB B JKU3HEACSITEIbHOCTH KHMBBIX OPTaHU3MOB U IPOU3BO/ICTBE.

B uTawMu H b [loaarue o BuramuHax. Buabl ButaMuHHOW HemoctaroyHOocTH. Knaccudukanuss ButamuHoB. Butamumn C kak
MpeJICTaBUTENb BOJOPACTBOPUMBIX BATAMHUHOB M BUTAMUH A KaK MPEJICTaBUTENb )KUPOPACTBOPHUMBIX BUTAMHUHOB.

I'o p Mm o v b1. [loHaTHe O ropmMoHax Kak OHOJOTMYECKHM AKTHUBHBIX BEIIECTBAX, BBIMOIHSIONINX SHIOKPUHHYIO PETYJIISIIHIO
JKM3HEIESITEIbHOCTU OpraHu3MoB. Ba)kHelilne cBOMCTBa TOPMOHOB: BBICOKAasi (PU3MOJIOTHUYECKAs aKTHUBHOCTD, JUCTAHLMOHHOE JeiiCTBHE,
ObICcTpoOe pa3pyiieHue B TKaHsx. OTAeIbHbIC IPEACTaBUTEIIM TOPMOHOB: HHCYJIMH U ajnpeHanuH. [IpodunakTuka caxapuoro nuadera. [louamue o
CMepOoUOHbIX 20PMOHAX HA NpUMepe NOJIOBbIX 20PMOHO8.

JlexapcTB a JlekapcTBeHHass XUMHUS: OT SATPOXUMHU U (papMaKOTEpaluu 10 XUMHUOTEpanuu. AHTHOMOTHUKUA U JTUCOAKTEPHO3.
Hapkotuueckue BeuniectBa. Hapkomanusi, 6opbba ¢ Hell u npoduiiakTuka.

Pemenne 3 a 7a 4 mo opranuye cK ol XuMH H. PemieHue 3aaq Ha BBIBOJ (DOPMYJIIBI OPraHUYECKUX BEIISCTB IO MPOIYKTaM CTOpaHUS U
MaCCOBBIM JOJISIM 3JI€MEHTOB.

Jdemouncrpanuu. [InaBnenune, oOyrimBaHue U TOPEHUE OPTraHUYECKUX BellecTB. MoOJieIn MOJIEKYJ MpeICTaBUTENEH pa3IndHbIX KJIACCOB
opranudeckux coeauHeHuil. ['openune merana, 3TuieHa, anetrusieHa. OTHOIIIEHHE MeETaHa, dTUJIEHA, alleTWIeHa u OeH30Jla K pacTBOpam
rnepMaHraHara kaiausi u OpomHoi Boje. [lomydeHue sTuiieHa peakuuen aeruapataldv 3TaHoja, alleTUJIeHa — THAPOJIN30M KapOuja
Kanblus. PaznokeHne kaydyka Npyd HarpeBaHUH, UCIIBITAHHUE TPOAYKTOB Pa3JIoKEeHHUsI Ha HernpeaenbHocTh. Komnekus o6pa3nos HehTHu u
He(pTENnpOoAyKTOB, KAMEHHOIO YIJII U MNPOAYKTOB KOKCOXMMHMYECKOro Ipou3BojcTBa. OKucCIEHME chnupTta B anpaeruj. KauecTBeHHBIE
peakiMu Ha MHOTOaTOMHbIE CHUPTHL. PacTBopuMOCTh ¢deHona B BoAe MpU OOBIYHON TeMmmepaTrype W Npu HarpeBaHuu. KadecTBeHHbIE
peakuu Ha ¢eHos. Peakius «cepedpsHOro 3epkajay aiabJIerujoB U III0K03bl. OKHUCIIEHUE ajlbAEeTUI0B U IJIFOKO3bl B KMCJIOTY C IMOMOIIbIO
ruapokcuna menau (II). KauectBennas peakmus Ha kpaxmain. Komnekmus 3upHbix macen. Komneknus miactMacce W U3JIEIWN W3 HHUX.
Komeknns MCKyCCTBEHHBIX BOJIOKOH Y M3EIWM M3 HUX. B3anmoaencTBue aMMuaka U aHWJIMHA C COJISTHOW KUCIOTOW. Peakiysi aHuinHa ¢
OpomHOIl Bomoi. JlokazaTrenbcTBO Hanmuuusl (YHKIMOHAJBHBIX TPYI B pacTBOpax aMHHOKHUCIOT. PacTBopeHHe M ocakIeHHE OENKOB.
LlBerHble peakiuu OenkoB. ['opeHue nTuubero nepa u mepctsiHoi HUTH. Moaens Monekyssl JIHK. Tlepexonwl: sTaHON — ATUIIEH —
ATUJICHTJIMKOJIb — 3TUICHTIIMKOJIAT Meau (I1); aTa- HOm — 3TaHanbs — sTaHoBas kucioTa. Kosuiekus miacTMace, CHHTETUYECKHUX BOJIOKOH U
n3aenuii u3 Hux. Pa3znoskeHue nepokcua BOI0po/1a KaTaaa3on CeIporo Msica u ceiporo kaproderst. Komreknus CMC, conepskamux dYH3UMBI.
Hcnoeitanne cpeasl pactBopa CMC wunaukatopHor Oymaroii. Kommekiusi BUTaMHHHBIX TIpernapatoB. McmbITaHue cpelbl pacTBoOpa
aCKOpPOMHOBOM KUCJIOTHI MHAUKATOPHOM OyMaroi. McnpITaHue anTedHOoro npernapara MHCyJIMHA Ha OeJIOK.

JlaGopaTopHbie onbIThI. I3roTOBIIEHHE MOIEJICH MOJIEKYJI OPraHUYEeCKUX coeqnHeHni. O3HaKOMJICHHUE C KOJUISKITuEer oO0pa3noB He(TH,
KaMEHHOTO yIJIsl U MPOAYKTOB UX IepepadoTrku. OOHapyXeHHE B KEPOCHHE HENpeAeSIbHBIX coelMHEeHUH. O3HaKOMJIEHHE C KOJUIEKIUEeH
KaydyKOB M oOpa3namMu HU3Aeiarui u3 pe3uHsl. PacTBopeHue rimiepuHa B Boje M B3aumopeicTBue c¢ ruapokcuaom meau (II). CpoiicTBa
YKCYCHOM KHCJIOTBI, OOIIME CO CBOHCTBaMHM MHHEpPAJIbHBIX KHUCJIOT. JlOKa3aTelbCTBO HEMPEAEILHOTO XapaKTepa >XHUAKOTO >KHUpa.
BsaumoneiictBue 1ioko3bl U caxaposbl ¢ rugpokcunomM mMenu (II). KauecrBeHnas peakmuysi Ha kpaxmail. O3HaKOMIIEHME C KOJUIEKLIMEH
macTMacc M u3Aeaui u3 Hux. O3HAKOMJICHHE C KOJUICKIIMEH HMCKYCCTBEHHBIX BOJIOKOH M W3/SNIMU U3 HUX. PacTBopeHHMEe OEIKOB B BOJE.
O6napy>xeHnue 6eaKoB B MoJoKe. O3HaKOMJICHUE C KOJUJICKIIMEH CUHTETUYECKUX BOJIOKOH M M3AeNHil M3 HuX. O3HaKOMIJICHHE C KOJUIEKIIMEH



CMC, coaepxamux 3H3uMBI. Mcnbeitanue cpenbl pactBopa CMC unaukatopHoil Oymaroil. O3HaKOMIJIICHHE C KOJUJICKI[MEHl BUTAMHUHOB.
HcnslTaHue cpebl pacTBOpa aCKOPOMHOBON KUCIIOThI MHIMKATOPHOM OyMaroi.

IpakTHueckas padora Ne 1. Pemenue skciepuMeHTaIbHBIX 33724 Ha HASHTU(PUKAIIUIO OPTaHUYECKUX COSTMHEHUM.

IIpakTnyeckas padora Ne 2. Pacno3HaBaHuE IIJIACTMACC U BOJIOKOH.

OBILIAA XUMUA
Ilepuoanyeckuii 3aKOH U CTPOEHHE aTOMA

OtkpeiTue JI. U. MenneneeBoiM Ilepuonudeck oro 3akoHa. [lepsvie nonbimru Kiaccu@urayuu XuMudeckux 31emMeHnos.
Baxueiimuye noHATHUS XMMHUU: aTOM, OTHOCUTEJIbHAsl aTOMHasi U MoJiekyJsipHasa maccbl. OtkpeiTue . M. MenneneeBsim Ilepruoanueckoro
3akoHa. [lepuonnuecknii 3akon B popmynuposke J. 1. Menneneena.

ITepuonuueckass cuctema J[. M. Menneneena. Ilepuoauueckas cucrema /. M. MenneneeBa kak rpadguyeckoe oToOpakeHHE
Ilepuonnueckoro 3akona. Paznuunbie BapuaHTthl [lepuonnueckoii cuctemsbl. Ilepuoasl u rpynnel. 3HaueHue llepuonmyueckoro 3akoHa u
Ileproueckoi CHCTEMBI.

Crtpo enue atoM a. ATOM — CJIOXHas dyactuuia. Omkpeimue 21eMeHMAapHblX Yacmuy u CmpoeHusi amoma. SInpo atoma: NpOTOHBI U
HeUTpoHbl. M3oTonwl. M3o0monsi 6000opooda. DNAEKTPOHBI. DJIEKTpOHHAasi o0O0J0YKa. DHEpreTuueckuil ypoBeHb. OpOuTtanu: s- U p-.
d-Opbumanu. PacnpeneneHnue 3JeKTPOHOB M0 YHEPTETUUCCKUM YPOBHSIM U OPOUTAISIM. DJIEKTPOHHBIC KOH(PHUTYPAITUH aTOMOB XUMHYICCKHUX
3JIEMEHTOB. BaneHTHbIE BO3MOKHOCTH aTOMOB XUMHUYECKHX 3JIEMEHTOB.

I[Tepuo aAuyue ckuil 3aKk OH HCTp oeHHUue aToM a. CoBpeMeHHOE TOHATHE XUMHUYECKOTro as1eMeHTa. CoBpemMeHHas popMyIupoBKa
I[Mepuonnueckoro 3akoHa. [IlpuumHa NEPUOAUYHOCTH B M3MEHEHHUHW CBOUCTB XHMHUYECKUX dJIEeMEHTOB. OCOOCHHOCTHU 3alOJTHECHUS
SHEPreTUYECKUX YPOBHEH B DJIEKTPOHHBIX OOOJIOUKAX aTOMOB TMEPEXOJHBIX JJEMEHTOB. DIEKTPOHHBIE CEMEUCTBAa 3JIEMEHTOB: S- U p-
DJIEMEHTHI; d- u f-a71emenmeol.

Crtpoenue BemecTBa

KoB anenTHa 1 xumMmuue cka st cBsA3 b. [loHaTHE O KOBasIeHTHOM cBsi3u. OOmIast 31eKTpoHHas napa. KpaTHOCTh KOBaJICGHTHOM
CBSI3U. DJIEKTPOOTPHULIATEIILHOCTD. [lepexkpuvieanue s1ex- mpoHHbIX opoumanet, nu- u cuema-cessu. KoBajeHTHas NOJISIpHAST U KOBaJICHTHAs
HEMoJIsIpHasT XUMHUYeckrue cBsi3u. OOMEHHBIM W JOHOPHO-aKIENTOPHBIM MEXaHU3Mbl O0O0pa30BaHHsI KOBAJIECHTHOHN CBs3u. BemiecTBa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUSI. 3aKOH MTOCTOSIHCTBA COCTaBa JIJIsI BEIIECTB MOJICKYJISIPHOTO CTPOECHUS.

Monunasxumuueckas cBs3b. Karuonsl u annonsl. loHHas cBsi3b U ee cBoiicTBa. MloHHAs CBs3b Kak KpallHUM ciiyyai
KOBaJICHTHOU MOJSIPHOM CBSI3U. PopmynvHas eOunuya seujecmed. OmHocumenbHoCmy 0eleHUsl XUMUYEeCKUX C853ell Ha Munbl.

Mertannudeckass XxuMmudeckas cBs3b. OOmme (Qusndeckue CBONCTBA METAUIOB. 3d8UCUMOCMb  3eKMPONPOBOOHOCMU MEemAllo8 Om
memnepamypui. CruiaBbl. YepHbie u yeemusie cniasoi.

Arp eraTHbIe C O CTOSIHUSI B emle cTB a. ['a3pl. 3akoH ABoraapo isi ra3oB. MOJSIpHBI 00BeM ra3oo0pa3HbIX BemiecTB (MpHU H. y.).
Kunkocru.

BonoponHa s xuMuue cka s cBA3 b. BogopoaHasi CBA3b KaK 0COOBIHN ciiydyail MEXMOJIEKYJISIPHOTO B3aUMOJAEUCTBUs. MeXaHu3M ee
o0pa3oBaHMs U BIWSIHHME Ha CBOMCTBA BEUIECTB (Ha MpuUMepe BoOJbl). Mcnoavzosanue 600vl 6 Obimy u Ha npouszgoocmee. Buympumonexyniapnas
8000POOHAsL C653b U ee OUONO0SUUECKASL POTlb.

T mnel kpucta nanuueckux p emeTo K. Kpucranmmueckasa pemierka. MoHHBIE, METaNIMUECKUE, ATOMHBIE M MOJIEKYJISIDHBIE



KPUCTAJUIMYECKUE PEHIETKU. AIOTpornusa. AMOpGHBIE BELIECTBA, UX OMAUYUMENbHbIEe CBOUCMEA.

UucTteie BenmecTBa u cMecu CMecu U XUMHUYECKHE COCIMHEHUS. | OMOTeHHbIe U TeTeporeHHbsle cMecu. MaccoBasi 1 o0ObeMHas
JIOJTM KOMIIOHEHTOB B cMecH. MaccoBas J10Jisl mpuMeceii. Perienne 3a1a4 Ha MaccoByIo JOJi0 mpuMeceil. Kraccuguxayus éewjecmes no cmenenu
UX yucmomul.

AuconepcHble cucTe M bl [loustue agucniepcHoit cucrembl. JlucriepcHas ¢dasza u aucnepcuoHHas cpena. Kiaccudukamnus
JIUCTIEPCHBIX cUCcTeM. Konouonsle oucnepcHvie cucmemsl. 30au u 2enu. 3Hauerue OUCHEPCHbLX CUCMeEM 8 NPUPOOe U HCUSHU YeNlo8eKd.

DJIEKTPOJIUTHYECKAS] JUCCOMALIUS

P ac T B 0 p bl. PacTBOpBEI KaKk TOMOT€HHBIE CUCTEMBI, COCTOSIIIIUE W3 YACTHUI] PACTBOPUTEIISI, PACTBOPEHHOIO BEIIECTBA U MPOJIYKTOB UX
B3aUMOJCHCTBUS. Pacmeopenue rax uzuxko-xumuueckui npoyecc. MaccoBasi 1015 PaCTBOPEHHOI'O BellecTBa. TUIbl pacTBOpoB. MonspHas
KOHYyeHmpayus eeujecmea. MunepanvbHule 800bl.

Teopust 3MEeKTP OJTUTHUYE CKOMW AUC COMUANH U. DICSKTPOIUTHI U HEIIECKTPOIUTHI. CTENEHBb IIEKTPOJIUTHUIESCKON JUCCOIIHAIINH.
CuiibHBIE U clla0ble AJIEKTPOJIMTHI. YPaBHEHUS SIIEKTPOJIUTHYECKON nuccoruanuu. Mexanuszm ouccoyuayuu. CmyneHuamas Ouccoyuayus.
Booopoonuviii nokazamens.

Ku cao0Tbl BCBeTe TEOPUH AIIEKTPOIUTUYECKON Auccoruanuu. OO1Me cBOWCTBa HEOPraHUYECKUX U OPTaHUUYECKUX KHUCIIOT. Y CIIOBUS
TEYCHUS peaKHi MEXIy JIEKTPOIUTaMH 10 KoHNa. Cneyuguueckue ceoucmea azomHotl, KOHYeHmMpUpo8aHHOU CEpHOU U MYPABbUHOU KUCTIOM.

O CcHOBAaHMU A B CBETE TEOPUH IJIEKTPOIUTUISCKON IUCCOIHAIINH, UX KiIacCUUKAIUS U OOIIUe CBOUCTBA. AMUHbL KAK OpeaHUuiecKue
ocnoganus. CpasHenue ceoucms aMmMuara, MemuiamuHa u AHUIUHA.

C 0 71 U B CBETE TEOPHH SIIEKTPOIUTHYECKON IUCCOIMALNN, nX KiaccudHuKaims u obmue coiictBa. Coau xucavle u ocnosnwvie. Coiu
opeanuveckux xuciom. Moing. DIEKTPOXUMHYECKUM psifi HaOpsHKEHUH METaJUIOB M €ro  HMCHOJb30BaHHUE I XapaKTEPUCTUKHU
BOCCTaHOBUTEIbHBIX CBOMCTB METAJLJIOB.

I'm o p o xwu 3. Coyuan rugponusa cosneit. Peakuus cpenst (pH) B pacTBOpax ruipon3yrOIIUXCs CoJiei. [ uopoaus opeanuieckux 6e- ujecms,
e20 3HaueHue.

XuMHYeCKHe peakmumn

K na ¢ cudpuxanus xumude Ckux p eakuu M. Peaxyuu, udywue 6e3 usmenenus cocmasa eewjecms. Kiiaccupukanusi o 4uciy U COCTaBy
pearupymromnmx BeleCTB U MPOAYKTOB peakiuu. Peakuuu pasnokeHusi, COEUHEHMs, 3aMelIeHNss 1 oOMeHa B HEOpraHM4ecKoi xumuu. Peaxkyuu
NpUCOEOUHEHUS, OMUJENTIeHUsA, 3aMEeWeHUs U U30OMepusayuu 6 Op2aHuyeckou xumuu. Peakyuu nonumepuzayuu Kax YACMHbIL CLYYal peaxyuti
npUcoeoUHeHuUsl.

T emioB oii 3 @ ¢ eKT XuMMHUUE CKUX P €aKIy . DK30- U dHJI0TepMHUYECKHE peakuuu. TepMoxumudeckue ypasHeHus. Pacuer konnuecTBa
TEIUIOTHI 10 TEPMOXUMHUYECKUM YPABHEHUSIM.

CKk Oop 0CcTh XHUMHYE CKUX p eaknu H. [loHATHE O CKOPOCTH XMMHUECKUX PEAKIHUM, aHATUTHYECKOE BBIPAKEHUE. 3aBUCHUMOCTH
CKOpPOCTH pEaKLHUU OT KOHILIEHTPALUH, JaBJICHUs, TEMIIEPATYPbl, IPUPObl PEArUPYIOIINX BEIIECTB, IO UX CONPUKOCHOBEHHUS. 3aKOH
NEUCTBYIOIINX Macc. Pewenue 3a0ay na Xumudeckyro KUHEemuK).

K a v a n u 3. Karanuzaropel. Karanusz. [omocennwviii u cemepocennwviii xamanu3. lIpuMepbl KaTaIUTUYECKUX IMPOIIECCOB B
MPOMBIIIJIEHHOCTH, TE€XHHUKE, ObITy. dDepMeHThl M HUX OTJIMWYMS OT HEOPTaHMYECKHUX KaTaiau3aTopoB. [IpumeHeHue kaTaian3aTOpoB U
(hepmeHTOB.

XuMuuyeckoepaBHOBEecHe. O0paTuMble 1 HEOOpPATUMBIE peakIMU. XUMHUUYECKOE PABHOBECHE U CIIOCOOBI €ro CMELIECHUsI Ha ITpuMepe
nostydeHust ammuaka. Cunmes ammuaxa 6 npomviuiiennocmu. Ilonamue 06 onmumanbHuIX YCI08UAX NPOGEOEHUs MEXHOIO0SUUECK020 npoyecca.



OKHUC JTUTEJIbHO-B O C CT aHOBUTE JIbHBIC npouecchl. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEIb U
BoccTaHoBUTENb. OKHCIeHHE U BoccTaHoBieHue. (CocTaBieHUE YPaBHEHUIN OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUU METOJIOM
AJIEKTPOHHOTO OajaHca.

O 6mmue cCBOWCTBAa METaNJ0B. XMMHUUYECKHE CBOMCTBA METAJUIOB KaK BOCCTaHOBHUTENICH. B3auMoieiicTBue METaIIOB ¢ HEMeTalJIaMH,
BOJIOM, KMUCJIOTaMHU M pacTBOPaMU CoJiel. MeTajuioTepMusi.

K opp 0 3ust MET a JUIOB Kak oKuciumenbHo-eoccmanosumenvhsiil npoyecc. CrocoObl 3alUTh METAIIOB OT KOPPO3HUH.

O Ompe CBOMCTB a HEMET a JIJI0 B. XMMHYECKUE CBOMCTBA HEMETAIUIOB KaK OKHUCIUTENEH. B3auMmoaelicTBre ¢ MeTajiiaMH, BOJIOPOJIOM U
npyrumu HemeTauiamu. CBolicTBa HEMETAJUIOB KakK BOCCTaHOBHUTeNeH. B3aumojeiicTBUe € MNPOCTBIMHM M CIOXXHBIMHU BEIIECTBAMHU-
okucIUTENIMHU. O0Was XapakmepucmuKka 2aio02eHos.

DnexTp oau 3. Obwue cnocodwl NOAYUeHUs MEMANI08 U HeMemasiilog. DISKTPOIN3 PACTBOPOB M PACILUIABOB AJIEKTPOJIUTOB Ha MpUMEpE
XJIOpUAA HATPUsL. DIEKTPOJIUTHUECKOE MOJTydSeHUE allfoMUHUS. [IpakTHUeckoe 3HaUYeHUE ICKTPOIn3a. I antb8aHONIACMUKA U 2ANb8AHOCMESUSL.

3akimao e Hu e llepcnekTuBbl pa3BUTHA XUMHUYECKONW HAyKH M XMMHUYECKOTO MPOU3BOJACTBA. XHUMHS U OpoOJieMa OXpaHbI
OKPY’KarollIeu Cpebl.

JdemoncTpanun. Paszmuunbie ¢opmbl [lepuoanyeckont cucrtemnl JI. M. MenneneeBa. Moaenb KpPUCTAUIMYECKON PEIISTKHA XJIOpHIa
HaTpus. OOpa3ibl MHUHEPAJIOB C MOHHOW KPHUCTAJUTMUYECKOW PENISTKOM: KaJblUTa, rajauTa. MoJiean KPUCTAIIMYECKUX PEIIETOK «CYXOro
apaa» (WM uona), ainmasa, rpadurta (WiIm KBapua). Mojeinb MOJISIpHOTO oObeMa ra3oB. Tpu arperaTHbIX COCTOSIHUSI BOJIbI. OOpasiibl
pa3IUYHBIX JUCHEPCHBIX CHUCTEM: J3MYJIbCUM, CyCIeH3Ui, a’po3oseut, remeit u 3onei. Koarymsuwmsa. Cunepesuc. Dddext Tunnmans.
HcnopiTanue pacTBOPOB BJIEKTPOJUTOB W HEDJIEKTPOJMTOB Ha IIPEAMET JUCCOLMAIUU. 3aBUCUMOCTb CTEIIEHHM SJIEKTPOJUTHYECKON
JIUCCOIIMAIIUN YKCYCHOUM KHUCIOTHI OT pa3zbaBieHus: pacTBopa. [Ipumeps! peakiuii HOHHOrO 0OMEeHa, HAYIINX C 00pa30oBaHHEM OcajlKa, ras3a
WA BOJIbIl. XWUMHYECKHE CBOWCTBA KHCIJIOT: B3aMMOJICMCTBHE C METa/IaMH, OCHOBHBIMH U aM(OTEPHBIMHU OKCHIAMH, OCHOBAHUSIMHU
(IemouyaMu 1 HEPaACTBOPHUMBIMU B BOJIE), COISIMU. B3anMoaeicTBiue a30THOM KUCIIOTHI ¢ Meiblo. OO0yTrinBaHue KOHIIEHTPUPOBAHHOU CEpPHO
KHCJIOTOW caxapo3bl. XUMHUYECKHE CBOWCTBA WIECJIOYEH: PEAKIHUS HEUTpaIM3alliy, B3aUMOJCHUCTBUE C KHCIJIOTHBIMHA OKCHUIAAMH, COJISIMHU.
Paznoxkenue HeEpacTBOPUMBIX B BOJAE OCHOBAaHMM NOpH HArpeBaHWM. XHWMHUYECKHE CBOMCTBA COJIEH: B3aUMOJEHCTBHUE C MeETaJlaMH,
KHUCJIOTaMH, IIeJI0YaMiu, C JIPYyTUMH coJisiMu. [ unponus kapouaa kaneius. M3ydenune pH pacTBOpOB THAPOIU3YIONIUXCS COJICH: KapOOHATOB
LIEJIOYHBIX METAJUIOB, XJIOPUJA U alleTaTa aMMOHUS. DK30TEPMUYECKHUE U YHIOTEPMUUYECKUE XUMHUUECKHE peaKIMU. TersioBble ABJICHUS NPHU
pacTBOPEHUH CEPHOM KHUCJIOTBI M aMMHAYHOM CEJIUTPhl. 3aBUCHUMOCTb CKOPOCTH PEaKIUM OT MOPUPOJABI BEIIECTB Ha IIPUMEpPE
B3aUMOJICUCTBUSI PACTBOPOB PA3IUUYHBIX KHCJIOT OJMHAKOBOW KOHIIEHTpAIlMM C OJIMHAKOBBIMU KycCOYkKamMu (TpaHylaMH) IIMHKA U
OJIMHAKOBBIX KYCOYKOB Pa3HBIX METAJJIOB (MarHwus, IIMHKA, YKEJIe3a) C paCTBOPOM COJISTHOW KHUCIIOTHI. B3anmojieiicTBe pacTBOPOB CEPHOU
KHCJIOTHI C PAaCTBOPAaMH THOCYJIb(aTa HATPUS Pa3IUIHON KOHIIEHTPAIIUU U TeMIIepaTypbl. MoJIedb KUMSIIETO clios. PaznoxkeHune repokcuga
BOJIOpoJa ¢ momollbio Heopranudeckux karanu3zatopoB (FeClp, KI) u npupoaHbix 0oOBEKTOB, cOoAep KalluX KaTajiazy (ChIpoe MsICo,

kaptodens). Ilpocreiimue OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU: B3aMMOJIEMCTBHUE IIMHKA C COJISIHOM KHCIOTOM M JKeJjie3a C
cynbdparom meau (II). Moaens anekrponuzepa. Mojenpb 3JI€KTPOIU3HON BaHHBI sl OJTYyUYSHUS aTIOMUHUSL.

JlaGopaTopHbie onbiThbl. OrnpenelneHue TUMNa KPUCTAUIMYECKOM pEIIeTKH BEIIecTBa M OINMCaHHE ero cBoMcTB. O3HaKOMIJIEHHE C
JIUCHEPCHBIMU CUCTEMaMHU.

Peakmun, uaymme ¢ oOpa3oBaHuMeM Ocajka, ra3a WJIM BOJbl. B3amMoaelcTBUE COJISHOW KHUCIOTHI ¢ HMUHKOM, okcuaom mexu (II),
ruapokcugom mean (I1), kapboHatom kKamblimsa. B3ammoneicTBue pacTBOpa THUAPOKCHUAA HATPHUSI C COJITHOWM KHCJIOTOW B TMPHUCYTCTBHUU
¢dbenondranenna, ¢ pacreopom xsiopuna >xeneza (I1I), ¢ pacrBopom conu amomuHusg. B3aumoneiictBue pactBopa cynbgpara meau (II) c
JKEJIE30M, U3BECTKOBOM BOJOM, paCTBOPOM Xjopuia Kanblius. [Tomydenue ruapokapOoHaTa KaJabIlUs B3aUMOJICHCTBHEM U3BECTKOBOW BOJIBI C



okcuaoMm yriepoaa (IV) (Beiapixaemblil Bo3nyx). McnibiTaHne HHAMKATOPOM PacTBOPOB T'MJIPOIU3YIOIMINXCS U HETUAPOINU3YIOIIUXCS COJIEH.
Peaknusa 3amemienuss Meau »kene3oM B pactBope  cyibdara meau (II). Ilomyuenue kucnopona pasiioKeHHEM IEpPOKCHa BOAOpPOAA C
MIOMOIIIBI0 AUOKcHa Mmaprasna. IlosyueHnue Bogopoaa B3auMOASHCTBHEM KHUCIIOTHI ¢ IMHKOM. O3HakOMIIEHHE C IIpernapaTraMu ObI-OBOM
XUMMH, COAECPIKALIUMU SH3UMBI.

IIpakTuyeckas padora Ne 1. [lonyuenue u pacrio3HaBaHUE ra30B.
IpakTuyeckasi pad6ora Ne 2. PenieHne sKciepruMEHTATBHBIX 3a/1a9 HA UACHTU(PUKAIINIO HEOPTaHUISCKUX U OPraHUISCKUX COSJIMHCHUN.

IIpakTuueckas padora Ne 3 (01 08yxuacosozo eapuanma uzyienus Kypca). I'eHeTruueckas CBSI3b MEXK/y pa3IMYHbIMU KJIIACCAaMU HEOPraHUYECKUX U
OpraHUYEeCKUX BEIIECTB.

IVIAHUPYEMBIEPE3VJIbTATBI U3YUEHUS YUEBHOI'O ITPEAMETA «XUMIA» HA YPOBHE CPEJHEI'O OBIIET'O ObPA30OBAHUA

BoinyckHuk Ha 0230BOM YPOBHE HAYYHTCH:

— MOHUMAaTh XUMHUYECKYI0 KAPTUHY MHpPa KaK COCTaBHYIO HACTh LIE€JIOCTHOW HAYYHOU KapTUHBI MUPA;

— pacKpbIBaTh POJb XMMHUHU U XUMUYECKOTO IIPOU3BOJICTBA KaK IPOU3BOAUTEIBHON CUJIBI COBPEMEHHOI'O OOIIECTBA;

— (popmynupoBaTh 3HAYCHHE XUMHUU U €€ JOCTHXKECHUM JIJIsl TOBCETHEBHOM >KU3HU YEJI0BEKA;

— yCTaHaBJIMUBAaTh B3aUMOCBS3b MEXK Y XUMHEH U JIPYTHUMH €CTECTBEHHBIMH HAayKaMU;

— ¢GOopMyIHpPOBATh OCHOBHBIE TIOJIOXKEHUSI TEOPHUH XUMHUYECKOTO CTPOSHHUsI OpraHudyeckux coeaumHeHuii A. M. bByrtnepoBa u
WJUTIOCTPUPOBATH UX IPUMEPAMHU U3 OPTraHUYECKONW U HEOPraHUYECKOU XUMUU;

— apryMeHTHUpPOBATh YHUBEPCAJIbHBIN XapaKkTep XUMHUUECKUX MTOHSITUN, 3aKOHOB U TEOPUU SIS OPraHUYECKON U HEOPTaHUYECKOU XUMU U

— (dopmynuposats Ilepunonnueckuit 3akon . 1. MennaeneeBa u 3aKOHOMEPHOCTH U3MEHEHUN B CTPOCHUM M CBOMCTBAX XUMUYECKUX
2JIEMEHTOB M 00pa30BaHHBIX UMHU BelIECTB Ha OCHOBe Ilepuonueckoil cuctemsl Kak rpadguueckoro oroopaxxenus llepuoanueckoro 3akoHa;

— XapaKTEpHU30BAaTh S- U P-3JIEMEHTHI, a TAKXKE JKEJIE30 110 UX MoJ0KeHuIo B [lepnonndeckoit cucreme 1. 1. Menneneesa;

— KJaccu(UIMPOBaTh BHUJBI XUMHYECKOW CBS3UM M THUIBI KPUCTAJUIMYECKUX PEIIETOK, OOBSICHATh MEXaHU3Mbl HUX OOpa3oBaHUS U
JI0OKa3bIBaTh €AUHYIO TIPUPOTY XUMHUECKUX CBsI3eH (KOBaJICHTHOM, MOHHOW, METAJJTMUECKON, BOJOPOTHOMN);

— OOBACHSTH MPUUUHBI MHOTOOOpa3Us BEIIESCTB, UCIIONB3YS SIBJICHUS U30MEPUHU, TOMOJIOTHHU, aJUIOTPOMHH;

— KJaccu(pUIIUpOBaTh XMMHUUYECKHUE PEAKIIUU B HEOPTAaHUUYECKON U OpraHuYeCcKOW XUMHU T10 PA3INYHBIM OCHOBAHUSM U yCTaHABJIMBATH
cnenu(puKy TUMOB PEAKIHUI OT OOIIEro Yepe3 OCOOEHHOE K EIMHUYHOMY,;

— XapakTepu30BaTh TMAPOJIN3 KaK cneluUUHBIA OOMEHHBIN MPOIECC U PACKPHIBATH €0 POJIb B )KUBOW U HEKMBOW MPHUPOJE;

—  XapaKTepHu30BaTh 3JIEKTPOIN3 KaK CHEHIU(DUYHBIN OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIN MPOLIECC U ero MPakTHYEeCKOe 3HAUEHUE;

— XapakTepu30BaTh KOPPO3UIO METAIIJIOB KaK OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIN MPOIIECC U Mpejiaratb CHOCOOBI 3alIUTHI OT HEE;

— KJIaccupUUIMUPOBATh HEOPTraHUYECKHUE U OPTaHUYECKHE BEIIECTBA;

— XapaKTepu3oBaTh OOIIME XUMHUYECKHE CBOMCTBA BAXXHEHIIUX KJIACCOB HEOPTraHWYECKHMX U OPraHUYECKHUX COCAWHEHUU B IJIaHE OT
00111ero yepe3 0COOEHHOE K €IMHUYHOMY

— HCHOJb30BaTh 3HAKOBYIO CUCTEMY XUMHUUYECKOTO SI3bIKA JIJISI OTOOPaKEHHUs COCTaBa (XUMUUYECKHE (hOPMYIIbl) U CBOMCTB (XMMHUYECKHUE
YpaBHEHUSI) BEIIECTB;

— HCIIOJIb30BaTh MpaBUJa W HOPMBI MEXIyHApOJHOM HOMEHKJIATYphl I Ha3BaHUW BemiecTB mo ¢opMmysiaM H, HA00OpOT, IS



COCTAaBJICHHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (DOPMYJT COEAUHECHUI MO UX HA3BAHUSIM;

— 3HaTh TPUBHAJIbHbIC HA3BAHUS BAXKHEUIIINX B OBITOBOM OTHOILIEHUU HEOPTraHUYECKUX U OPTaHUYECKUX BEIIIECTB;

— XapakTepu30BaTh CBOMCTBA, MOJIyUYEHHUE U NPUMECHEHUE BaXXHEUIIIMX TIPEJICTABUTENICH KJIIACCOB OPraHMYECKUX COCJIMHEHUHN (AJIKaHOB,
aJIKEHOB, AaJKWHOB, AaJKaJUE€HOB, apOMAaTHYECKHX YIJE€BOJOPOJOB, CIHUPTOB, (PEHOJIOB, aJbIACTHIOB, IPEACIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT, CJIOKHBIX 3(UPOB U )KUPOB, YIIIEBOJIOB, AMUHOB, aMHUHOKHCIIOT);

— yCTaHaBJIMBATh 3aBUCUMOCTH SKOHOMHUKHU CTPaHbI OT JOOBIYH, TPAHCIIOPTUPOBKHU U NepepabOTKU YTIIEBOAOPOIHOTO ChIpbs (HEPTH U
MPUPOJIHOTO ra3a);

— DKCIEPUMEHTAJIbHO MOJTBEPX/JaTh COCTAB WU CBOMCTBA BaXXHEUIIMX IIPEJICTABUTENECH HM3YyUYEHHBIX KJIACCOB HEOPraHUYECKUX U
OpPraHMYECKUX BEIISCTB C COOIJIIOJCHUEM TMPaBUJI TEXHUKH OE30IMaCHOCTH UIsI pabOThl ¢ XMMHUYECKUMH BeHIeCTBAaMU M J1abOpaTOpPHBIM
000pyZIOBaHUEM;

— XapakTepu30BaTh CKOPOCTh XUMHYCCKOU PEAKIIUU U €€ 3aBUCUMOCTD OT PA3JIMYHBIX (DAKTOPOB;

— XapakTepu30BaTh XUMHUYECKOE PABHOBECHE U €r0 CMEIIEHUE B 3aBUCUMOCTH OT Pa3IUYHbIX (PaKTOPOB;

— TIPOU3BOJUTH pacueThl MO XUMHYECKHUM (POopMysamM U ypaBHEHHUSIM Ha OCHOBE KOJHUYECTBEHHBIX OTHOLICHUN MEXIAy y4aCTHUKaMU
XUMHUYECKUX PEaKIU;

— CcOOJIOIaTh MpaBWJIa HSKOJOTHMYECKONW OE30MacHOCTH BO B3aMMOOTHOUICHHUSIX C OKpYyXKaromiel cpeaod Iipu OOpamieHuu ¢
XUMHUYECKHMHU BEIIECTBAMU, MaT€pUaIaMU U IPOLIECCaAMU.

Bbll'[yCKHI/IK Ha 0a30BOM YPOBHE MOJYYHUT BO3SMOKHOCTDb HAYYUTHLCS
—  UCNONIL308AINb MEMOObl HAY4YHO20 NO3HAHUS NPU 6bINOJIHEHUU NPOEKIMOE U yll€6H0-1/lCCJl€006am€JleKux 3a0a4 XUMUYECKoU memamuku,
— NpPOcHO3Uposanib cmpoeHue u CBOIICMBA HEe3HAKOMBLX Heop2aHUu4eCKux u opeanuvdecKux seuiecme Ha OCHoee aHalocuu,

—  NPOZHO3UPOBAMb MedeHUe XUMUYECKUX NPOYecco8 6 3a6UCUMOCIU Om YCI0GULL UX NPOMEKAHUS U npednazamsv Cnocodbl YRpasieHus Smumu
npoyeccamu,

—  YCMAanasiueams 3auMOCEA3U XUMUU C NPEOMEMamu 2yMAnUmapHo20 Yukaa (A36IKoM, TUmepamypou, Mupo8ou Xy00HceCmeeHHOU Ky 1bmypoil);

—  packpuleams poJib XUMUYECKUX 3HAHUIL 8 OYy0yujell NpaKmuyeckoli 0esimeabHOCmu;

—  PAcKpbi8amu poitb XUMUYECKUX 3HAHULL 8 (POPMUPOBAHUU UHOUBUOYATILHOU 00PA308aMENbHOL MPAEKMOPULL,

—  NPOZHO3UPOBAMb CNOCOOHOCHb HEOP2AHUYECKUX U OP2aAHUYECKUX 8euecms NPOoAGIAmMb OKUCIUMENbHbLE U/UNU 80CCMAHOSUMENbHbLE CEOUCTEA C
yuemom cmeneHetl OKUCIEHUs INEMEHMO8, 00PaA3yIoOuux ux;,

— apeymenmuposamsv eOUHCMEO MUpa 6eujecmes YCmaHnoeIeHUeM 2eHeMUYecKoll Ce53U Meicoy HeOP2AHUYeCKUMU U OP2AHUYECKUMU GeujeCmeami;

—  81ademb XUMUYECKUM A3bIKOM OJisl 0002aWeHUs CI08APHO20 3anaca U pa3eumus peyu;

—  Xapakmepuzoeamsv CMAHOGIEHUe HAYYHOU meopuu Ha npumepe omxpvimusi Ilepuoouueckoeo 3akona u meopuu XuUMUYECKO20 CHMPOEHUs
OpP2aHUYEeCKUX 6eujecms;

—  Kpumu4ecku OmHOCUMbCSL K NCEBOOHAYYHOU XUMUYECKOU UHDOpMayuL, NOLyUaeMol U3 pa3HblX UCHOYHUKOE,

— NoHUMamu 2100aNbHbIE NPOOIEMbl, cmoswue neped uenoseuecmeom (IKono2uyecKue, dSHepeemuiecKue, Cblpbesble), U Npeonazamv NYymu ux
PpeuieHus, 6 mom Yucie u ¢ NOMOUWbIO XUMUU.



TemaTH4eckoe NJIAHUPOBAHME 10 XUMHUHU
Ha 2021-2022 y4eOHbIii roj
10 xaacce (1 gac)

Ne Moay.n (ri1aBa)
YpPOKa Pa3znesbl riiaBbl
Tema

1. IIpeamer opraHuuecKoi XUMUU

2. Pemenre 3a7au Ha HAXOXKACHUE XUMHIECKUX (HOPMYIT

3. OcHOBHBIE NOJI0KEHUS Teopuu ctpoeHus A. M. Bytieposa.

4. BaneHTHOCTB. DIIEMEHTHI ¢ TIOCTOSIHHON M TIEPEMEHHON BaJICHTHOCTHIO. CTPYKTYpHBIE (hOPMYJIBI HEOPTAaHUIECKUX U
OpPraHNYECKUX BEIIECTB.

5. ITpenenbHblC yraeBOAOPOABL.  AJKaHBL

6. HenpenenbHbIe yrieBogopoasl. AJKEHBI.

7. AJKagueHoBbIe yrieBogoponsl. Kaydykw.

8. ATETUIICHOBBIE YIJICBOJIOPO/BI. ATKUHEI.

9. ApoMaTHyecKne yIriaeBoIOPOAbI, MK apeHBbI.

10. ITpupoaHbIi ra3 Kak HCTOYHUK YTIIEBOIOPOIOB.
KameHHBIH yromb u ero nepepadoTka.

11. HedTs 1 ciocoOs! ee epepadoTKy.

12. O0o00mIeHre U CUCTEMAaTH3alMsI 3HAHUK 00 YTIIeBOJOPOIax.

13. Kontponpnas padora Ne 1 mo Teme «YTIEBOIOPOIBI».

14. AHanu3 KOHTPOJBHOH pabOoTEHI.
OHOaTOMHBIE CITUPTHI.

15. MHOTr0aTOMHBIE CITHUPTHI.

16. ®eHo

17. AJIbJIETH/IBI ¥ KETOHBI.

18. Kap6oHOBBIE KUCIIOTHI.

19. Crnoxubie 3¢upsl. JKupsl.

20. VYraesozsl. Knaccudukanus yrieBogoB: MOHO-IU- U TOJIHCAXapHIBL.

21. VYrneBozsl. 3HaUCHHUE YTIEBOIOB B TEXHUKE, OBITY, HA TPOMU3BO/ICTBE.

22. AMUHBI. AHWIHH.

23. AMWHOKHCIIOTBL.

24. benku.

25. [TonsiTHE 0 HyKJIEMHOBBIX KHCIIOTaX.

26. I'eneTnueckas CBsI3b MEXIY KJIaCCAMH OPTaHUYECKUX COCTUHEHHH.

217. IMpaktuyeckas padbora Ne 1. «VneHTnUKaLUSI OpraHUYECKUX COCAUHEHUIN.

28. O06001meHne 1 CHCTEMaTH3aLMsI 3HAHUH O KHCJIOPOJ- U a30T- COAEPKAMNXOPTaHMIECKUX COSANHECHUSIX.




29. Kontponbnas padora Ne 2 o Teme «Kucnopoa- 1 a30Tcoepkaliue OpraHnuecKue BEIIeCcTBay.
30. AHanu3 KOHTPOJIbHOM pabOTHI.
buorexHonorus.
31. HcKyccTBEHHBIE TIOJIUMEDHI.
32. CHHTETHYECKUE HOTHMEPBL.
33. [paktrdeckas padora Ne 2 «Pacno3HaBaHHE IIACTMACC U BOJIOKOHY.
34, Buramunbl. @epMEHTSI.
11 kaacce (1 gac)
Ne Moayas (r1aBa) Hara
YpPOKa Pa3zgennl riasbl
Tema
1. OCHOBHBIE CBEJICHHS O CTPOCHUU aToMa. BBOAHBIN HHCTPYKTaX IO TEXHUKE O€30IIaCHOCTH.
2 Ilepuonuueckas cucreMa xuMudyeckux 31emMeHToB JI. M. MenneneeBa B CBeTe yUeHUsI O CTPOEHUH aToMa.
JAuarnocruyeckasi KOHTpoJibLHasi padora.
3. CpaBuenue [leproanyeckoro 3akoHa U TEOPUU XUMUYECKOTO CTPOCHHUS
4. Nonnas xumudeckast CBsI3b U MOHHBIE KPUCTAINIMYECKUE PELIETKU
5. KoBaneHtHas xumMudeckas CBsi3b. ATOMHBIE U MOJIEKYJIIPHBIE KPUCTALTHYECKHIE PEIIETKH
6. Merannuieckas XdMMUIECKasi CBSI3b
7. Bonopoanas xummuueckas CBS3b
8. [Tonumeps!
9. JucnepcHble cUCTEMBI
10. Knaccudukanus XuMIIecKuX peakiuit
11. Krnaccudukanus XuUMHUUECKUX peaKInii
12. CKOpOCTh XUMHUECKHUX PEaKIIHi
13. O06paTUMOCTh XUMHUYECKHX PEAKINA. X UMUIECKOE PAaBHOBECHE U CIIOCOOBI €T0 CMEICHHSI
14. T'uaponus
15. T'uaponus
16. OKHCIUTENbHO-BOCCTAHOBUTENBbHBIE PEAKIITHI
17. DNIEeKTPOIU3 PACILIABOB U pacTBOpoB. [IpakTuueckoe MpUMEHEHHE IIEKTPOIH3a
18. DIEeKTPOIU3 PACIIIIABOB M PacTBOPOB. [IpakTuieckoe MpUMEHEHHE DIIEKTPOIN3a
19. IIpakTuyeckas padora Ne 1. Pemenune sKkcriepuMeHTATBHBIX 337124 10 TeMe «XUMHUYecKas peakiusy. [lepBuaHbIi
WHCTPYKTAX IO TEXHUKE 0€30IaCHOCTH
20. IToBTOpEeHue 1 0000IICHIE U3YUCHHOTO
21. Kontponbsnas padora Ne 1 «CtpoeHue BenjectBa. XUMUUECKask PEAKIU»
22. MeTtaimisl




23. Hewmerannel. baaroponneie ra3st

24. KucnoTsl HeopraHudeckue 1 OpraHuuecKue

25. OCHOBaHUSI HEOPTaHNYECKUE U OPTaHUIECKUE

26. Am¢oTepHbIe COeTUHEHNS HEOPTAaHNIECKHE F OPTaHNIECKHE

27. Coan

28. IIpakTnuyeckas padora Ne 2. PemeHue skcriepuMeHTaNIbHBIX 3314 110 TeMe «BerecTsa u ux cBoicTBa»
IToBTOPHBIN HHCTPYKTAXK MO TEXHUKE 0€30IMaCHOCTH

29. [ToBTOpeHue u 0600IIEHIE TEMBI

30. KonTpouabHnas padora Ne 2 «BemiecTBa u X CBOICTBay

31. XuMHuuecKass TEXHOJIOTHS.

32. Xumudeckasi TpaMOTHOCTh KaK KOMIIOHEHT OOIIeH KyJIbTyphI YeJI0BeKa

33. [ToBTOpeHue u 0600IICHHE

34. Xumust B OBITY




