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VYposenb o6pazoBanus (10,11 kmacc)

KomnnuecTBo yacoB: 6& yacos

cpennee obmee oopazoBanue (10,11)

VYuurens: Boittenko Banepus AnapeeBHa, yUUTEb XUMUU

[Tporpamma paspaboTtana B cooTBeTCTBUU ¢ DesiepanbHbIM TOCyAapCTBEHHBIM
o0pa30BaTeIbHBIM CTAHAAPTOM CPEIHEro 00IIero 00pa3oBaHMsl, yTBEPKIACHHOTO
npuka3zoM MuHucTepcTBa o0pasoBanus u Hayku Poccuiickoit deneparuu ot 17 mast 2012
. Ne 413 (c usmenenusimu ot 11 gexabps 2020 r.) ®I'OC cpeanero obmiero oopa3zoBaHusl.

¢ Y4€TOM OCHOBHOUM 00pa30BaTelIbHON MTPOrpamMMBbl cpeaHero ooiiero oopazoBanusi MbOY
COMI Ne 6, yrBepxaéHHoi negarornueckum coetom MbOY COII Ne 6 (mpoTokon oT
30.08.2021 r. Ne 1),mporpaMMbl BOCIIUTaHUs, YTBEPKIEHHOMN ME€1arorui4eCKUM COBETOM
MBOY COII Ne 6 (mpotokosn ot 28.05.2021 1. Ne 6).

¢ yau€tom YMK: IIporpamma pazpaboTaHa B COOTBETCTBHH U HAa OCHOBE IMPOTPAMMEI
o0meoOpaszoBaTenbHBIX yupexkaennii mo xumun 10-11 kmacce, M.H. AdanacbeBa, -
Mockaa «IIpocBemenuey, 2017r. k yaeOHUKaM 1711 0011€00pa30BaTENbHBIX YUPEXKICHUIN
I''E. Pym3utucau @.I'. ®enpamana « Xumusd. 10 knacey, «Xumus. 11 kmace», Mocksa

«ITpocBemienne», 2017T.



1. Ilnanupyembie pe3yJabTaTbl OCBOCHHUSA Y4eOHOT0 NpeaMeTa « XuMHUs)

K BakHEHIINM JIMYHOCTHBIM PE3YJIbTaTaM M3y4eHUs] XMMHHM B OCHOBHOM 00I1€00pa30BaTeNbHOM IIKOJIE B
cootBercTBuM ¢ TpeboBaHusMU OT'OC OO0 (2021) oTHOCATCS CleqyIOIINe yOSKISHUS U KaueCTBa!

1) Ilarpumornueckoro BocnHUTaHMs. BocnuTaHue LIEHHOCTHOIO OTHOIIEHHS K OTEYECTBEHHOMY
KYJIBTYPHOMY, HCTOPUYECKOMY M HAyYHOMY HACJIEINIO0, TOHUMaHUs 3HAUYEHUS €CTECTBEHHBIX HAYK B )KU3HU
COBPEMEHHOI0 00IeCTBa, CIIOCOOHOCTH BIa/IETh JOCTOBEPHON HH(OpMaLMEl O epPeOBbIX TOCTHKEHUAX
Y OTKPBITUSIX MUPOBOM HAayKH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HaHUX 00 yCTPONCTBE MHpa M O0ILECTBA;
2) I'paxnanckoro BocnuTaHus. IlpeacraBieHus o coLManbHBIX HOPMAax M IpaBHJIaX MEXKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHUBE, TOTOBHOCTU K pa3HOOOpa3HON COBMECTHOMN JEATENIbHOCTU NP BBIIOJIHEHUHU
y4eOHBIX, TTO3HABATEIIHLHBIX 33/]a4, BBIMOJIHEHUN XUMHUYECKUX U (PU3NYECKUX IKCIIEPUMEHTOB, CO3JJaHUU
Y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMONOHMMAHMIO M B3aMMOIIOMOIIM B TIpOILECCe 3TOH ydeOHOU
NESITEIbHOCTH; TOTOBHOCTU OLIEHUBATh CBOE IOBEACHHE U IOCTYNKH CBOMX TOBapUUIEH € MO3UIMU
HPAaBCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEACTBHUI MOCTYIIKOB;

3) JlyxOBHO-HpaBCTBEHHOro BocnuTaHus. llpencraBieHue o TpaAMLMOHHBIX TyXOBHO — HPaBCTBEHHBIX
LIEHHOCTSX HapooB Poccun; opueHTanus Ha MOpajbHbIe IEHHOCTH M HOPMBI COBPEMEHHOTO POCCUNCKOTO
o011ecTBa B CUTyallUsX HPAaBCTBEHHOI'O BBIOOPA; TOTOBHOCTh OLICHMBATh CBOE MOBEACHUE M MOCTYIKH, a
TaK)Ke TMOBEJCHUE U MOCTYNKH OPYTHUX JIIOACH C MO3ULUU HPAaBCTBEHHBIX M IIPABOBBIX HOPM C Y4YETOM
OCO3HAHMSI MTOCJIEICTBUM MOCTYNKOB; aKTUBHOE HEMPUATUE aCOLUAIBHBIX TOCTYIKOB;

4) lleHHOCTH HAy4yHOTO IMO3HaHUSA. MHUPOBO33PEHUYECKUX IPEACTABICHUI O BELIECTBE U XUMHUYECKOU
peakuny, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIONIMX OCHOBY JUIS
MIOHMMAHUsI CYLIHOCTH HAy4HOM KapTHHBI; I1O3HABAaTEJIbHBIX MOTHUBOB, HAlPaBICHHBIX Ha MOJIY4YEHHE
HOBBIX 3HaHUI 110 XUMHMHU, HEOOXOUMBIX AJIs1 O0BACHEHHS HAOII0AAEMBIX MPOLIECCOB U SIBIECHUM;

5) Ocrerndeckoro BocnuTaHus. IlpeacraBneHne o KyabTypHOM MHOTooOpa3suu CBOEH CTpaHbl M MUDA,
OCO3HaHHE BaKHOCTU KyJbTYpbl KAaK BOIUIOLIEHMs LIEHHOCTEH oOIlecTBa M CpPeACTBa KOMMYHMKAIIWU,
ITOHMMAHHE LIEHHOCTH OTEYECTBEHHOTO U MUPOBOI'0 UCKYCCTBA, POJIM STHUYECKUX KYJIBTYPHBIX TPaIULIMN
Y HApOJIHOI'O TBOPYECTBA, YBAXKEHUE K KYIBTypE CBOECTO U APYTUX HAPOJOB;

6) ®opmMupoBaHuE KYIbTYpbl 3740poBbsi. OCO3HAHMSI LIEHHOCTU *U3HU, OTBETCTBEHHOIO OTHOILIEHUS K
CBOEMY 3/I0pPOBBIO, YCTAHOBKH Ha 3710pOBBI 00pa3 )KU3HHU, OCO3HAHUS MOCIEICTBUI U HETIPUATHS BPEIHBIX
npuBbIUEK (YMOTPEOICHUST aJKOTOJs, HAPKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COONIONCHUS IPABUI
0€301acHOCTH MpH 00pAIICHUH C XUMHUECKUMH BELIECTBAMU B OBITY U PeabHON JKNU3HU;

7) TpynoBoro BocnuTaHus. KOMMYHHKaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, y4eOHO-
HCCIJIE0BATENBCKOM, TBOPUYECKON U IPYIMX BUAAX JCATEIBHOCTH; HHTEPECA K MPAKTHYECKOMY U3YyYEHHUIO
npodeccuii ¥ Tpyaa pa3IudHOro poja, B TOM YKCIIe Ha OCHOBE IPUMEHEHHMsI IPEIMETHBIX 3HAHNUH 110 XMMHUH,
OCO3HAHHOT'O BBHIOOpPA MHIMBUAYAJIBHOW TPAEKTOPUM IMPOJODKEHUS 00pa30BaHUs C yYETOM JTMUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTHU K €CTECTBO3HAHUIO, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTENH;

8) DKOJIOrN4eCKOro BOCIUTAHUSA. DKOJIOTMUECKH 1I€JIECO00Pa3HOr0 OTHOLIEHUS K IPUPOIE KAaK UCTOUHUKY
KU3HU Ha 3emile, OCHOBE €€ CYIECTBOBAHMUS, IOHUMAaHUs LIEHHOCTH 3/10pOBOro M Oe30IacHOro odpasa
KM3HH, OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DHM3MYECKOMY M TICHXHYECKOMY 3I0POBBIO,
OCO3HaHMsI LIEHHOCTH COOMIOIEHNS IPaBUII O€301aCHOTO MOBEACHHUS IPU paboTe C BEIIECTBAMU, A TAKXKE B
CUTyallMsIX, YIPOKAIOIIMX 3M0POBBIO M JKM3HU JIIOACH, DKOJIOIMYECKOTO MBIIUICHUS, YMEHHUS
PYKOBOZACTBOBATbCS UM B II03HABATEIBHON, KOMMYHUKATUBHOW U COLIMAJIBHOM NTPAKTHUKE.



MertanpenmeTHble pe3yJbTaThl:
e chopMHPOBAHHOCTH YMEHHSI CTABUTH IEJIM U HOBBIC 3371a4M B ydeOe U MMO3HABATEIIHbHON
NeSITeNIbHOCTH;
® OBJIQJICHUE TPUEMAMU CaAMOCTOSTEILHOTO TIJIAHUPOBAHUS MTyTEN JOCTHXKCHHUS 1IEJIH, YMEHUS
BBIOMPATh 3 (PEeKTUBHBIC CLIOCOOBI pelieHrs YIeOHBIX M MO3HABATEIIBHBIX 3a71a4;
¢ chopMHPOBAHHOCTH YMEHHSI COOTHOCHTH CBOM JICUCTBHUS C TUTAHUPYEMBIMH PE3yIIbTATaMH,
¢ c(opMHPOBAHHOCTH YMEHHUSI OCYIIECTBISITH KOHTPOJIb B MIpoLiecce JOCTHKEHUS pe3yabrara,
KOPPEKTUPOBATh CBOW JICUCTBUS;
e chopMHPOBAHHOCTH YMEHHUS OIICHUBATH MPABMIILHOCTH BBIIIOJIHEHUS yYEOHBIX 3a/1a4 U COOT-
BETCTBYIOIIE BO3MOXXHOCTH UX PEIICHHUS;
® BBICOKHUI YPOBEHb KOMIIETEHTHOCTH B 00nacTu ucnomibzoBanus MKT;
¢ c(hopMHPOBAHHOCTH PKOJIOTHUECKOTO MBIIIJICHUS;
e chopMHPOBAHHOCTh YMEHHUSI IPUMEHSTH B IO3HABATEIILHON, KOMMYHUKATUBHOM U COIMAIb-
HOM IIPaKTUKE 3HAHMS, MOJTYyYEHHBIC MPU U3YUEHUU TIPEIMETA.
Perynsatusnsie YY1

® CaMOCTOATEIbHO OOHAPYXHUBATh U (GOPMYITUPOBATH YUEOHYIO TPOOIIEMY, OIPEIENIATh LENb

e yueOHOI NesATeNbHOCTH, BHIOUPATh TEMY MPOEKTA;

® BBIJBUTATh BEPCUHU PEIICHUS IPOOIEMBI, 0CO3HABATh KOHEYHBIN Pe3y/IbTaT, BRIOUPATh U3

® TMPEIJIOKEHHBIX U UCKATh CAMOCTOSTENILHO CPEJICTBA JOCTHUKECHUS 1IEIIH;

®  COCTaBJIATH (MHAMBUAYATbHO WIH B TPYIINE) TUIaH PEelIeHUs: TpoOaeMbl (BBIMOIHEHUS TPOEKTA);

e paboTas 1Mo IUTaHY, CBEPSATh CBOU JICHCTBUS C LEIBIO U, P HEOOXOMUMOCTH, UCIIPABJISATH OIIUOKU
CaMOCTOSITENILHO;

® B HAJIOTE C YUUTEJIEM COBEPIICHCTBOBATh CAMOCTOSATEIHLHO BRIPAa0OTaHHBIE KPUTEPUHU OIICHKH,

e noxOuparh K Kaxaou npobieme (3aqaue) aqeKBaTHYIO €l TEOPETUUECKYIO0 MOJIENb;

e paboTas Mo NpeIIoKeHHOMY M CAMOCTOSTEIFHO COCTaBICHHOMY IUIaHY, UCIIOJIb30BaTh HAPSIY C
OCHOBHBIMH U JIOTIOJTHUTEIbHBIE CPEACTBA (CIIPaBOYHAs JTUTEPATypa, CIOKHbBIE TPUOOPHI, KOMITb-
1oTep);

¢ IJJAHUPOBATh CBOIO MHAMBHUAYAIbHYIO 00pa30BaTeIbHYIO0 TPACKTOPHIO;

e CBOOOJHO TIOJB30BAThCS BEIPA0OOTAHHBIME KPUTEPHUSIMH OIEHKH U CAMOOIICHKHU, UCXOJS U3 METU U
MUMEIOIIUXCS KPUTEPUEB, pa3linyas pe3yabTar U criocoObl 1eHCTBUI;

® yMETh OIEHUTH CTEIICHb YCIIENTHOCTH CBOCH MHIMBUyaTbHOU 00pa30BaTeIbHOM JCITSILHOCTH;

e aBaTh OIICHKY CBOMM JINYHOCTHBIM KauyeCTBaM M UYepTaM XapakTepa («KaKoB 51»), ONPEAETATh
HaIlpaBJICHUSI CBOETO PA3BUTHS («KAKUM 51 XOUY CTAaTh», «4TO MHE JIJISl ’TOTO HAJIO CAETAThY).

ITo3naBarenbHbie YVY/I:

® aHaJIM3UPOBAThH, CPABHUBATD, KJIACCU(DUIIUPOBATH U 00001IaTh (PaKThI U SBICHUS, BBISBISTH MIPU-
YUHBI U CIICACTBUS MIPOCTHIX SIBJICHUM;

® OCYIIECTBIATH CPAaBHEHUE, CEPUAIUIO U KIacCU(PUKAIINIO, CAMOCTOATEIHHO BEIONpAsi OCHOBAHUS
U KPUTEPUU JJIs yKa3aHHBIX JIOTUYECKUX OTEpallHii;

® CTPOUTH KIACCU(PUKAIIUIO HA OCHOBE TUXOTOMUYECKOTO JICTICHUS (Ha OCHOBE OTPHUIIAHUA);

® CTPOUTH JIOTUYECKOE PACCYXKJICHHUE, BKITIOUAIOIIEE YCTAHOBICHUE TPUUMHHO-CIICICTBEHHBIX CBSI-
3¢,

® CO37aBaTh CXEMaTHMYECKHE MOJICIH C BbIIETICHHUEM CYIIECTBEHHBIX XapaKTePUCTUK O0BEKTa;

®  COCTaBJITH TE€3UCHI, PA3IUYHbBIC BUBI TUNIAHOB (MIPOCTHIX, CIOKHBIX U T.I1.);

¢ 1peoOpa30BbIBaTh HH(POPMAIIHIO U3 OIHOTO BUIA B IPYTOii (TaOIHUIly B TEKCT U TIp.);

® BBIYUTHIBATH BCE YPOBHU TEKCTOBOW MH(pOpPMALINY;



aHAIM3UPOBATh, CPABHUBATH, KJIACCH(PUIIPOBATH U 0000IIATh MOHATHS: 1aBaTh OMPEICICHHE T10-
HSATHUSM Ha OCHOBE M3yYEHHOTO Ha Pa3NIMYHbBIX MPeIMeTax yueOHOro MaTepuaia, OCyIIeCTBISTh
JIOTUYECKYIO OMEPALIUI0 YCTAaHOBIECHUS POIO-BUIOBBIX OTHOILIEHUH, 0000IIaTh MOHATHUS — OCY-
HIECTBIIATH JOTHYECKYIO ONEPAIMIO MePEX0a OT MOHSATHS ¢ MEHBIINM 00b.MOM K MOHSTHIO C
OOJIBIIINM 00BEMOM;

CTPOUTH JIOTUYECKOE PACCYKIECHUE, BKIIIOYAIOIIee YCTaHOBICHNE MPUYMHHO-CIICICTBEHHBIX CBA-
3eH;

CO3J1aBaTh MOJICIH C BBIJCIICHUEM CYIIICCTBCHHBIX XapaKTEPUCTUK 00BEKTa, IPEOOPa30BHIBATH MO-
JIeNY C 1eJIbI0 BBISBJICHHS OOIIMX 3aKOHOB, OMPEENSIONINX JAHHYIO IPEIMETHYIO 001acTh;
MIPENICTABIISITh MH(POPMALIHIO B BHJIC KOHCIIEKTOB, TAOJHUII, CXeM, TPa(HKOB;

npeoOpa3oBeIBaTh MH()OPMAIIMIO U3 OAHOTO BHJIa B IPYrOl W BEIOMPATH YAO0OHYIO 1S ceOst hopMy
(buKcanuu 1 npeacTaBieHust UHOPMALIUY;

MOHUMAasI MO3ULIMIO JPYToro, pa3inyarh B €r0 pedr: MHEHHE (TOUKY 3pEHHsI ), JOKa3aTeIbCTBO(ap-
TYMEHTHI), GaKThl U T.1.;

caMOMYy cO3JaBaTh UCTOYHUKY MHGOPMAIIMK PA3HOTO TUIIA U JIJISl pa3HbIX ayTUTOPHUi, cOOII0NaTh
MH(OPMAITMOHHYIO TUTUEHY U TIpaBUIia HHPOPMAIIMOHHOM 0€30IacHOCTH;

YMETh UCIOJIb30BaTh KOMITBIOTEPHBIC 1 KOMMYHHUKAITMOHHBIE TEXHOJIOTHH KaK HHCTPYMEHT JIJIst
TOCTHKEHUS CBOUX IIETIeH;

KommynukaruBubie Y Y/1:

CaMOCTOSITEIILHO OPTaHU30BLIBATh yUeOHOE B3aMMOJCHCTBHE B TpyMIie (OMPeAesaTh OOIIHe e,
pacrpenesTh poiii, TOTOBapUBaThCs APYT C APYrOM U T.1I.);

OTCTanBasi CBOIO TOUKY 3PEHHUS, IPUBOUTH apTYMEHTBI, IOATBEPXKIast UX (aKTaMu;

B JIMCKYCCHU YMETh BBIIBHHYTh KOHTPAPT'YMEHTBI, TIepe()pa3upoBaTh CBOIO MBICIIb (BJIaJICHUE Me-
XaHU3MOM IKBUBAJICHTHBIX 3aMCH);

HAYYUTHCSI KPUTHYHO OTHOCHTBHCSI K CBOEMY MHEHHIO, C JIOCTOMHCTBOM MPHU3HABATh OIMOOYHOCTD
CBOETO MHEHUS (€CJTH OHO TaKOBO) M KOPPEKTUPOBATH €T0;

MOHUMAS TTO3UITHIO IPYTOT0, pa3jinyarh B €ro peyr: MHEHHE (TOUKY 3pEHHs), T0Ka3aTeIbCcTBO(ap-
TYMEHTHI), GaKThl U T.1I.;

YMETh B3TISIHYTh Ha CUTYAIHIO C MHOU IMO3UIINU U IOTOBAPUBATHCS C JIIOABMU WHBIX TTO3UIIHH.

IIpeamMeTHbIe pe3yabTarhbl (0a30BBIl YPOBEHB):

¢ c(hOpMHPOBAHHOCTH MPEACTABICHUN O MECTE XMMUU B COBPEMEHHON HayYHOU KapTHHE MUPA;
IIOHMMAaHKE POJIM XUMHUH B (POPMUPOBAHUHU KPYro3opa U GyHKIIMOHAIBHON IPaMOTHOCTH Ye-
JIOBEKA JUIsl pELICHUs] IPAaKTUYECKUX 3a/1a4;

® BJIAJICHUE OCHOBOIOJIAralOIUMHA XUMUYECKUMHU TIOHATUAMU, TEOPUAMHU, 3aKOHAMH U 3aKOHO-
MEPHOCTAMU; YBEPEHHOE M0Jb30BAHUE XUMUUYECKON TEPMHUHOJIOTUEN U CUMBOJIMKON;

® BJIAJICHHE OCHOBHBIMU METOJAMU HAyYHOTO TIO3HAHUS, UCIIOIb3YeMBIMH B XUMHHU: HaOIIOIe-
HUE, OTMCaHNe, U3MEPEHHE, IKCIIEPUMEHT; YMEHHE 00padaThiBaTh, OOBSICHATD PE3yIbTaThI
MIPOBEICHHBIX OMBITOB U JIEJIaTh BHIBOBI; TOTOBHOCTh M CIIOCOOHOCTH METO/BI IO3HAHUS TIPU
pELICHNN IPAKTUYECKUX 3a]ay;

¢ c(hOpPMHPOBAHHOCTb YMEHUS J1aBaTh KOJMUECTBEHHBIE OLICHKU U MIPOBOIUTH PACUYETHI MO XH-
MHUYECKUM (OpMYJIaM B ypaBHEHHSIM;

® BJIAJCHME IPABUIAMHU TEXHUKH O€30M1aCHOCTH MPH UCIIOIb30BAHUU XUMHUECKUX BELIECTB;

e c(hOpMHPOBAHHOCTb YMEHUS MPOBOAUTH SKCIIEPUMEHTHI pa3HON AUJAKTHUECKON HaIllpaBIIeH-
HOCTH;



¢ c(hOpMHPOBAHHOCTH YMEHUS OKa3bIBAThH MEPBYIO TIOMOIIb IIPH OTPABJICHUSIX, OXKOTAX U APYTUX
TpaBMax,CBA3aHHBIX C BEIIECTBAMH U J1a00OPaTOPHBIM 000PYAOBAaHHEM.

BbInyCKHUK HAYYUTCS:

pacKpbIBaTh Ha MPUMEPAX POJTH XUMHUHU B (HOPMUPOBAHUN COBPEMEHHOUW HAYYHOU KAPTUHBI MUPA U
B IIPAaKTUYECKOM JICSITEITBHOCTH YEIIOBEKa;

JEMOHCTPHUPOBATh Ha TIPUMEPAX B3aUMOCBSI3b MKy XUMHUEH U IPYTUMH €CTCCTBCHHBIMU HAYKaMU;
pacKpbIBaTh Ha IPUMEPaX MOJIOKECHUS TEOPUU XUMUYECKoro cTpoeHust A.M. Bytnepoga;
noHUMarh pusndeckuii cMbica [lepuomuueckoro 3akona JI.M1. MenzaeneeBa 1 Ha €ro OCHOBE 00BsIC-
HSTh 3aBUCIMOCThH CBOMCTB XUMHYECKUX 3JICMEHTOB U 00pPa30BaHHBIX MMH BEIIECTB OT AJIEKTPOH-
HOTO CTPOCHHUS aTOMOB;

OOBSICHATH PUIMHBI MHOTOOOPA3Hs BEIIECTB HA OCHOBE OONIHMX MPEICTAaBICHHA 00 UX COCTaBe U
CTPOCHHUU;

MIPUMEHSITh IPABHJIA CHCTEMATHUYECKOM MEXKTyHAPOTHOM HOMEHKJIIATYPhI KaK CPEJICTBA Pa3InuCHUs
Y UICHTH()UKAIIMY BEIIECTB IO UX COCTABY U CTPOCHHIO;

COCTAaBIISATh MOJICKYJISIPHBIE Y CTPYKTYPHBIE (DOPMYIIBI OPTaHUYECKUX BEIIECTB KaK HOCUTEIICH HH-
(dbopMaIi 0 CTPOCHUU BEIIECTBA, €r0 CBOMCTBAX M MPUHAIJICKHOCTH K ONPEICICHHOMY KJIaccy
COCIMHECHU;

XapaKTepU30BaTh OPraHUYECKUE BEIIECTBA MO COCTaBY, CTPOCHHUIO U CBOMCTBAM, yCTaHABIMBATH
MIPUYUHHO-CJICICTBEHHBIC CBS3M MEXKIY JAaHHBIMU XapaKTEPUCTUKAMU BEIICCTBA;

MIPUBOIIUTH MPUMEPHl XUMUYCCKUX PEAKIIMHA, PACKPHIBAIOIINX XapaKTEPHBIC CBOWCTBA THITUYHBIX
MPEICTAaBUTENCH KIIACCOB OPTaHUYECKUX BEIIECTB C IENIbI0 X UACHTU(DUKAINH U O0BSICHEHHS 00-
JIACTH MPUMCHCHUSI,

MIPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUSI XMMUYECKHX PEaKIUi Ha OCHOBE 3HAHHM O THUIaX XH-
MUYECKOHU CBSI3M B MOJIEKYJIaX PEareHTOB U UX PEaKIIMOHHON CIIOCOOHOCTH;

WCIIOJIb30BaTh 3HAHHS O COCTABE, CTPOCHUHM U XMMUYECKHX CBOMCTBaX BEIIECTB Ui 0€30MacHOTO
MPUMEHEHHS B IPAKTUYECKOW JCATEIbHOCTH,

MIPUBOIIUTH MPUMEPHI MTPAKTHYECKOTO UCTIOIB30BaHM MTPOIYKTOB MepepaboTKi HEPTH U MPHPOI-
HOTO Ta3a, BBICOKOMOJICKYJISIPHBIX COCTUHECHUH (ITOJMATUIICHA, CHHTETUYECKOTO KaydyKa, arerar-
HOTO BOJIOKHA);

MIPOBOJIUTH OTBITHI MO PACTIO3HABAHWIO OPTAaHWYCCKUX BEIIECTB: ITUIEPUHA, YKCYCHON KHCIIOTHI,
HETpeIeTbHBIX KHUPOB, TIIIOKO3bI, Kpaxmalia, OCJIKOB — B COCTaBE MUIIEBBIX MPOIYKTOB U KOCMETH-
YECKUX CPE/ICTB;

BJIQJICTh MIPABHJIAMH U TIpUEeMaMu 0e30macHON paboThl C XUMUYECKUMU BEIIECTBAMHU U J1ab0opaTop-
HBIM 00OPYIOBaHUEM,

YCTaHABIIMBATh 3aBUCUIMOCTb CKOPOCTH XUMHUYECKOW PEAKITNH U CMEIIIEHUS XUMUIECKOTO PaBHOBE-
CHS OT Pa3INYHBIX (PAKTOPOB C IENTBIO OMPEICICHIS ONTUMAIBHBIX YCIIOBUH MPOTCKAHMS XUMUYC-
CKHUX TIPOIIECCOB;

MPUBOAUTH MPUMEPHI TUAPOIIN3A COJICH B TIOBCETHEBHOM KU3HU YEIIOBEKA;

MPHUBOIIUTH TIPUMEPBI OKUCIUTEIFHO-BOCCTAHOBUTEBHBIX PEAKIUil B MPHUPOJE, MPOU3BOACTBEH-
HBIX TIPOIECCaX U KUZHEACITCITLHOCTH OPTaHU3MOB;

MPUBOIIUTH IPUMEPHI XUMUYECKHX PEAKIIHH, PACKPBIBAOIINX OOIINE XMMUYSCKUE CBOWCTBA TIPO-
CTBIX BEIIECTB — METAJUIOB U HEMETAILJIOB;

MIPOBOJMTDH PACUEThl HA HAXOXKJCHUE MOJICKYISIPHOW (OPMYJIBI YIIIEBOJOPOAA TIO MPOIAYKTAM Cro-
PaHHUS | 110 €r0 OTHOCUTEIILHOW IMJIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOISIIHMX B €70 COCTAB;
BJIQJICTh MpaBUIaMH 0€30MaCHOTO OOpAICHHS C SIKUMH, TOPIOYMMU U TOKCUYHBIMH BEIICCTBAMH,
cpecTBaMH OBITOBOM XUMHU;



®  OCYIIECTBIATH MOMCK XUMUYECKOM MH(OPMAITUH 110 Ha3BaHUSIM, HICHTU(UKATOPAM, CTPYKTYPHBIM
(dbopMmynaM BEIIECTB;

® KPUTHUYCCKH OIEHUBATHh U MHTEPIPETUPOBATh XUMUYECKYIO HH(DOPMAIIHIO, COAEPIKAIIYIOCS B COO0-
IICHHUSIX CPEJICTB MaccoBOM mMHQpopmanmu, pecypcax VHTepHETa, HAYIHO-TIOMYISIPHBIX CTaThsX C
TOYKU 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IIEJISAX BBISBICHUS OIIMOOYHBIX CYKICHUHN U
(dbopMupoBaHusi COOCTBEHHOM MO3UINY;

® IIPEACTaBIAThH MYTH PEIICHUS IT00ATBHBIX TIPOOIEM, CTOSIIIUX TEPe]] YeTIOBEUSCTBOM: IKOJIOTHYEC-
CKUX, SHEPTeTUYECKHUX, CBIPhEBBIX, M POJIb XUMUHU B PEIICHUH 3TUX MPOOIEM.

BbInyCKHMK MOJYYUT BO3MOKHOCTH HAYYHThCSH:

® WJUIIOCTPUPOBATH HA MPUMEPAX CTAHOBIICHUE U 3BOJIFOLIUIO OPraHUYECKOM XMMHUU KaK HayKH Ha pa3-
JINYHBIX UCTOPUYECKHUX 3Tarax €€ pa3BUTHUS;

® JCIOJIb30BaTh METO/IbI HAYYHOTO MTO3HAHMS MIPU BBITIOJIHEHUH MPOEKTOB U y4eOHO-UCCIIE0BATEIb-
CKHUX 33]1a4 [0 U3y4EHHUIO CBOHCTB, CIOCOOOB MOTyUEHUS U PACTIO3HABAHMSI OPTAHUYECKUX BEIICCTB;

® 00BSACHATH IPUPOIY U CIIOCOOBI 0OPA30BAHUSI XUMUUECKOH CBSI3U: KOBAJIEHTHOU (IOJISIPHOM, HETOo-
JISIPHOM ), MIOHHOU, METAJTMYECKOM, BOIOPOIHOM — C IEJIbIO ONPEACIICHUSI XUMUYECKON aKTUBHOCTH
BEIIECTB;

® yCTaHABIIMBaTh TEHETUYECKYIO CBSA3b MEXY KJacCaMH OPraHMYECKHUX BEIIECTB JIsi 000CHOBAHUS
MPUHIUIAAIBHOW BO3MOKHOCTH IOJYYECHHUS OPraHUYECKUX COEIMHEHUN 3aJJaHHOTO COCTaBa W
CTPOEHUS;

® yCTaHABIIMBaTh B3aUMOCBS3U MEXIy (akTaMu M T€OpUeH, MPUYUHOMN U CIEJACTBUEM MpU aHAIIM3e
MPOOJIEMHBIX CUTYyallMii 1 000CHOBAaHUH MPUHUMAEMBIX PEIICHUI HAa OCHOBE XUMUYECKUX 3HAHHI.

2. Conep:xaHue NporpaMmMbl y4eOHOro npeaMera « XuMushH»

10kaacc

Teopusi XUMHYECKOI0 CTPOEHNsI OpraHnyeckux coequnenuni. [ipupona xummyecknx cBsizei
Oprannueckue BemiectBa. Oprannueckast Xumusi. CTaHOBIECHUE OPraHUYECKON XUMHUH KaK HAYKH.
Teopusi XUuMHUUECKOTO CTPOEHUSI BEUIECTB. Y TIepoaHbli ckenet. M3omepusa. Uzomepsl.
CocTosiHHE AJIEKTPOHOB B aTOME. DHEPreTHUYeCKre YPOBHU U TIOIYPOBHU. DIIEKTPOHHbBIE OPOUTAIIH, S-
AIJIEKTPOHBI U P — 3J1eKTpoHbL. CriuH 31ekTpoHa. CriapeHHbIe AIEKTPOHBL. DIEKTPOHHAS KOH(UTYpaLusl.
I'paduueckue 31eKTpoHHBIE (OPMYIIBL. DIEKTPOHHAS MIPUPOJIa XUMHUUECKUX CBSA3CH, MU CBSI3b M CUTMa
CBsI3b. MeETO/1 BAJICHTHBIX CBS3EH.
Knaccudukanus oprannueckux coequHeHnil. yHKIMOHAIBHAS TPYIINA.

YraeBogopoanbl
[IpenensHbie yrieBoaopo sl (asikanbl). Bo30yxxaeHHOe cocTosiHIE aToMa yriepona. [ ubpuauzamus atom-
HBIX opOHTaneil. DIeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE AKAHOB.
I'omonoru. I'omonoruyeckas pazHocTb. ['oMonorudeckuii psa. MexayHapogHas HOMEHKIIATypa OpraHu-
YeCKUX BELECTB. MI30Mepus yriepoIHOro CKenera.
Mertan. [Tonydenue, puznyeckne 1 XUMUIECKUE CBOWCTBA MeTaHa. Peaknuu 3aMemieHus (raJioreHupoBa-
HUE), IETUIPUPOBAHUS U n30Mepu3aluu ankaHoB.llenHble peakiuu. CBoOoaHbIE paaukainsl. ['anoreHo-
IIPOU3BOJIHBIE ATKAHOB.
Kpatnsie cBsa3u. HenpenenbHble yrieBoaopoabl. AikeHbl. CTpOEHUE MOJIEKYJIIbl, TOMOJIOT U, HOMEHKIIa-
Typa u u3omepus. Sp2 — rubpuauzanus. ITeH (3tuseH). 3omepust yriaepoaHoro CKeaeTa U MoJI0KEeHUS
nBoiHOM cBsi3u. [IpocTpancTBeHHas u3omMepus ( CTEpPEOU30MEPHs).



[TomryueHnue u XUMUYECKUE CBOWCTBA aIKeHOB. Peakiuu npucoequHeHus (TUIpUpOBaHUE, FAIOT€HUPO-
BaHUe, TUJpAaTaus ), OKUCICHUE U ToluMepu3aiuu ajakeHoB. [IpaBuino MapkoBHukoBa. Beicokomore-
KYJIsSIpHbIE coelMHeHNs. KauecTBeHHbIE peaKIK Ha JBOMHYIO CBS3b.

AJnkanueHsl (IMeHOBbIE yIiIeBoA0poabl). M3omepust u HoMmeHknarypa. Ausuann (Oyranuena-1,3) . U3o-
npeH (2-metunbyraaueH-1,3). ConpsokéHHbIE TBOMHBIE CBA3U. [lomydyenne u XuMU4YecKre CBOMCTBA ajiKa-
nueHoB. Peakuiny nprcoeAMHEeHNs (raloreHUPOBaHus) U MOJIMMEPU3allu aJIKaIleHOB.

AnkuHbl. AnietuseH (3TUH) U ero romojoru.Mi3omepuss u HOMeHKIaTypa. Medwcknaccosasn uzomepus. Sp-
T'ubpuouzayus. XuMuueckue CBOMCTBA aKMHOB. Peakiiuu nprcoeAMHeHNsI, OKUCICHUS U MOJTUMepU3allun

AJIIKUHOB.

Apenbl (apoMaTHUecKHe yrieBoaopobl). M3omepus u HoMmeHknatypa. benszon. benzonpHoe xomnbiio. To-
nyoit. U3omepus 3aMecTUTENEN.
XuMudeckue cBocTBa O€H30J1a U ero roMoJioroB. Peakiiuu 3amenienust (raJloreHUpOBaHKUE, HUTPOBAHUE),

OKHCJIEHUE U NIpucoeAnHEeHNs apeHoB. [lectunuapl. I'eHeTnueckas CBs3b apEHOB C IPYTUMH YIIIEBO0PO-
JaMH.

[TpupoaHbie ncTOYHUKH YTiIeBo0po10B. [Ipuponnsiii ras. Hedte. [lomyTHbie HedTsiHBIC Ta3bl. KamMeHHBINH
YT OJIb.

[Tepepabotka Hedtu. [leperonka Hedru. Pektudukarmonnas kononHa. bensun. JIurponn. Kepocun. Kpe-
KUHT HepTenpoayKToB. Tepmudeckuii U KaTaauTuuecKuid Kpekunru. [Tuponus.

Kucaopoacoaep:xamme oprannvyeckue coefuHeHus. Kuciopoacoaepkamiye opraHuueckue co-
enuHeHnsa. OHOATOMHBIE IIpeiebHble CIUPTHI. @YHKIMOHAIbHASL TPYIIa COUPTOB. MI30Mepus 1 HOMEH-
KJIaTypa cIMpToB. MeTaHon (METUIO0BbIN cupT). DTaHo (3TUII0BBIN cnupT). IlepBUUHBIN, BTOPUUHBIN U
TPETUUHBIN aToM yriaepoaa. BogopoaHas cBsi3b.

[TonydyeHnue u xumuueckue cBoicTBa cnuptoB. CriupTtoBoe Oposkenue. @epmeHTH. BogpopoaHbie cBS3M.
PuU3HOIOrnYeCcKoe ACMCTBUE METAHOJIA U 3TaHOMA. AJIKOTOJIU3M.

MHoOroaroMHble CIUPThL. DTUIEHTIUKOIb U TTUUEPUH. XMMHUUYECKHE CBOMCTBA MPEIEIbHBIX MHOTOaTOM-
HBIX cUpTOB. KauecTBeHHas peakuus Ha MHOIOATOMHBIE CIIUPTHI.

®enonbl. ApoMaTHueckue CIupThl. XUMHUYECKUe cBoicTBa (peHona. KauecTBeHHas peakuus Ha (eHOI.

Kapbonunsasie coequnenus. KapObonunbpHas rpynma. AnbaeruaHas rpynmna. Anpaeruasl. Ketonsr. U3o-
MepHsl U HOMEHKJIATypa.

[TonydyeHue u XuMHYECKHE CBOMCTBA albAETrUA0B. Peakiiuy OKUCIEHNS U PUCOEIUHEH U anbAeruaoB. Ka-
YECTBEHHBIE PEAKIIMM HA aJIbJICTU]IbI.

Kap6onogsie kuciotsl. KapOokcunbpHas rpynmna (kapookcorpyta). Mizomepust 1 HOMEHKIaTypa kapOoHo-
BBbIX KUCIOT. OZTHOOCHOBHBIE MIpeiebHbIe KapOOHOBbIE KUCIOTHL. [IomyueHre 0 JHOOCHOBHBIX IPEIEIbHBIX
KapOOHOBBIX KUCIOT. XMMHYECKHE CBOMCTBA OJJHOOCHOBHBIX MPEENbHBIX KapOOHOBBIX KUCIOT. MypaBhb-
uHas KucnoTa. YKcycHas kuciora. Arerarsl. CinoxHbie 23¢upsl u xkupbl. Homenknatypa. [lonydyenue, xu-
MHUYECKHE CBOWCTBA CIIOKHBIX 3QupoB. Peakuus srepudukanmu. [enodnoi ruipoians cioxxHoro s¢upa
(oMbLICHHE).

Kupsl. TBepabie KUpbI, KUAKUE )KUPbl. CHHTETUYECKHE MOIOIINE CPENICTBA.

VYrneBonbl. Monocaxapunel. I'moko3a. @pykroza. Onurocaxapunsl. Jucaxapuasl. Caxapo3sa.
[Tonucaxapuael. Kpaxman. ['nukoren. Peakius nonukonaeHcannu. KauecTBeHHast peakiys Ha Kpaxmad.
Hemnmono3a. Aueruinenitonosa. Knaccudukaius BOIOKOH.

A3oTcoaepikaiue OpraHn4ecKue CoeAMHEHUSI.

A3oTcoaepikalue OpraHmueckue coequHeHns. AMuHbl. AMuHOrpynmna. AuwivH. [lonydenue u xummnye-
CKHE CBOICTBa aHWINHA. AMUHOKHUCIOTHL. M3omepus u HoMeHkaTypa. bunonspusiii nos. Ilentuanas
(amupanas) rpynma. [lentuanas (aMmuaHast) CBsi3b. XUMHYECKUE CBOMCTBa aMUHOKHUCIOT. [lenTust. [Tonu-
nenTuasl. [ munuH.



benku. Ctpykrypa 0enkoBoi MosIeKyIbl (IepBUYHAS, BTOPUYHAs, TPETUYHAs, YeTBEPTHUHAs ). XUMHUYe-
cKkue cBoiicTBa 6enkoB. [leHaTypanust 1 ruaposun3 OeikoB. LBeTHbIe peakiuy Ha OeJKH.
A3orconepkaiue rerepouukianueckue coenunenus. [Iupuaun. IMuppoin. Iupumuaun. Ilypun. Asotu-
CTbIE OCHOBAHUSI.
Hykneunoseie kucnorsl. Hykieornasl. KommiemMeHTapHble a30TUCTBIE OCHOBAHHS.
XuMmus 1 310poBbe yenoBeka. Gapmakoaorndyeckast XumMus.

XuMus MOJTUMEPOB
[Tomumepsl. Ctenens nonuMepusanuu. Monomep. CTpyKTypHOE 3BeHO. TepMOIIaCTUYHBIE TOJTUMEPBI.
Crepeoperynspablie nonumepsl. [loauatunen. [onunponunen. [omurerpadropatunen. TepmopeakTus-
Hble oauMepsl. PeHonodopmanbsaeruanbsie cmodbl. [Inacrmacesl. @enomnactel. AMuHOMIacThl. [leHo-
rtactel. [Ipuponnsnii kayuyk. Pesuna. D0onut. CuaTeTHUECKHE Kaydyku. CHHTeTHYeCKre BojokHa. Ka-
poH. JlaBcaH.

JdeMoHcTpanuu.

e OOpa31bl OpraHUYECKUX BELIECTB U MaTepUanoB. Mojenan MoJieKysl OpraHU4eCKUX BEILIECTB

e OTHOIIEHUE AJIKAHOB K KUCIIOTaM, 111€J1049aM, pacTBOPY MepMaHraHara Kanus 1 OpoMHOM BoJe.

e Mozenu MOJIEKyJl TOMOJIOTOB U M30MepoB. [lomyueHne anerninena kapOuIHbIM criocobom. B3an-
MoJIeiiCTBHE alleTUIICHA C pAaCTBOPOM IIepMaHraHaTa Kanus 1 OpoMHoi Booil. ['opeHue aneTuiieHa.
PaznoxeHue kaydyka Npu HarpeBaHUM M UCHBITAHUE NPOJYKTOB Pa3IoKeHus. 3HAKOMCTBO € 00-
pas3amMu KayuyKoB.

e ben3on kak pactBopurelb. ['openune Oensona. OTHoueHne O€H3051a K OpOMHOI BOJIe U PaCTBOPY
nepMaHrasata kaiaus. OKucieHue Toiyona

e PactBopeHUE B alleTOHE PA3IMYHBIX OPIrAHUYECKUX BEILIECTB.

e OO0pa3ipl MOIOUIMX W YUCTSIIUX CPEJCTB.

e OO0pa31bl IIACTMACC, CHHTETUYECKUX KaydyKOB M CHHTETHUECKHX BOJIOKOH.

JlabGopaTopHble ONBITHI.

W3rorosneHue Mojiesielt MOJIEKYI yIIIeBOAOPOAOB

O3nakomiieHHE ¢ 00pa3lamMu MPOAYKTOB HedTenepepadoTKu

Oxucnenne Meranais (3TaHaist) okcuaom cepedpa(l).

Oxucnenue MetaHans (3TaHalsl) THAPOKCUIOM Meau(2)

PactBOpUMOCTB 7KHMpOB, 10KA3aTENbCTBO UX HENPEIEIbHOIO XapaKTepa, OMbIICHUE KUPOB.
CpaBHeHHUE CBOMCTB MblJIa U CUHTETUYECKUX MOIOIUX CPEJICTB

CBoiicTBa IITIIOKO3bI KaK albJerHI0CIUPTA.

© N U R W

BzaunmopeiicTBie caxapo3bl ¢ THAPOKCUAOM KalbIIHsl.
9. [IlpuroroBieHue KpaxMajabHOIO KJIEHCTEpa W B3aUMOJICUCTBUE C HOJIOM.
10. I'maponus kpaxmana.

11. O3nakomiienue ¢ 00pa3aMu MPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH.

12. lIBeTHBIE peaky Ha OEIKU

13. CgoiicTBa KanpoHa.
IIpakTuyeckue padboTbl

1. « ITomyueHue 3TUICHA U OTIBITHI C HUM.

2. «[TomyueHue u cBOMCTBA KAPOOHOBBIX KUCIOT.

3. «PelieHne sKCrepUMEHTAIbHBIX 337a4 Ha pacliO3HABAaHUE OPTaHUYECKUX BEIECTB.
4. «Pacrnio3HaBaHMe€ MJJACTMACC U BOJIOKOH.

11kaace



Teopernuyeckne 0OCHOBbI XMMHH
BaxHelilne XuMU4YeCKHe MOHATHS U 3aKOHbl. XHMMHUUYECKHI 3JIEMEHT. ATOMHBII HOMep. MaccoBoe
yucno. Hyxknuasl. Pagnonyknuasl. M30Tomns!.
3aKOH COXpaHEHHUsI MacChl BEUIECTB. 3aKOH COXpaHEHUs U mpeBpaineHus sueprun. Jledexr maccer. [lepu-
OIMYEeCKUH 3aK0H. DiekTpoHHast koHpuryparus. ['paduueckas anekrpornas Gpopmyna. Pactipenencaue
AJIEKTPOHOB B aTOMAaX AJIEMEHTOB MaJIbIX M OOJIBIINX MEPHOJIOB, S-, p-, d- 1 f —3meMenThI. JIaHTaHOUTBI.
AxTuHOMNIBL. MICKYCCTBEHHO MOJTy4eHHBIE 31€MEHThI. BaleHTHOCTh. BaleHTHBIE BO3MOXXHOCTH aTOMOB.
Bonoponnsie coeaqnHeHus.
Crpoenue BeniectBa. Monnast cBsi3b. KoBanienTHas (TMosipHast U HEMOJSPHAs) CBSA3b. DIEKTpoHHas Gop-
Myna. Meramnndeckas cBs3b. Bogopoanas cBsi3b.
I'uGpuau3anyst aTOMHBIX OpOUTATICH.
Kpucranisi: aroMHbIe, MOJIEKYIISIPHBIC, HOHHBIE, METAJUIMUECKUE. DIeMEHTapHas sueika.
[Momumopdusm. [Tomumopdusie Monudukanuu. Amutorponus. M3omepus. 'omonorus. XuMuueckuii CHH-
TE3.
Xumnueckue peakuuu. OKHCIUTENbHO — BOCCTAHOBUTEIBHBIE pEaKMU. Peakiiuu pas3noxkeHus, CoeIuHe-
HUS, 3aMelIeHNs], 0OMeHa. DK30TepMHUECKHEe U dHI0TepMUudeckue peakuuu. ObpaTumbie 1 HEOOpaTUMBbIE
peaknuu. TerumoBoit 3¢ ekt peaknuu. 3akoH ['ecca. Tepmoxumuveckue ypaBHeHus. Teriora oOpazoBa-
Hud. Temnunora cropanus.
CKopocTh XMMMUYECKOHN peakliMi. AKTHBUPOBAHHbBIN KOMILUIEKC. 3aKOH JeicTByromuX Macc. Kunernue-
CKOE YpaBHEHME PEAKIUU.
Karanus. Katanuzarop. Murudurop. 'omoreHHsIi 1 reTeporeHHblil katanus. Karanuruueckue peakiuu.
Xumnueckoe paBHosecue. [Ipunnun Jle [llarense. PactBopsl. ucnepcusie cucteMsl. ['pydoaucnepcHbie
CUCTEMBI (Cy3IeH3uH U dMyibcun). Kommounneie pactBopsl (30511). A3po3oau. CriocoObl BEIpaKEHUS
KOHIIEHTPALlUU PacTBOPOB. MoJsipHast KOHLIEHTpALUs (MOJISPHOCTD). INEKTPOIUTHI. DIEKTPOTUTHIECKAS
nucconmanus. Crenenb qucconuanuu. Koncranra guccouunanuu. Bogopoasslil nokasarens. Peakinuun
HOHHOTrO oOMeHa. ['maponus oprannveckux BeniecTs. ['uaponus coneit. DNEKTPOXUMUYECKUE PEAKIIHH.
lNanpBanmveckuii anemMeHT. DiekTpoabl. AHOI. Katon. Akkymynarop. TOMIMBHBIN 3JIEMEHT. DIEKTPOXHU-
Must. Psii cTaHIapTHBIX 3JIEKTPOJHBIX MOTeHIManoB. CTanaapTHeie yenoBusa. CTaHAapTHBIN BOJAOPO/I-
HbII noteHmain. Kopposus metaiioB. XuMuyeckasi U 3JIEKTPOXUMHUYECKask KOPPO3Usl. DIEKTPOJIU3 BOJI-
HBIX PaCTBOPOB U PaCIJIaBOB.

Heopranuueckasi xumus
Mertannbl. CriocoOsI ostyueHus: MeTaiioB. Jlerkue u Tsxénble MeTamibl. JIerkoriaBkyue U TYroriaBKue
Metaiuibl. Metamnyeckue  sneMeHThl  A- u b-rpynmn. Menp. Hunk. Tutan. Xpowm. XKeneszo. Hukensb.
[Tnatuna. Crasel. Jlerupyrommue no6asku. Yépueie metaisl. [{BeTHbie MeTamibl. UyryH. Cranb. Jleru-
poBaHHbIe cTanu. OKcuabl U THAPOKCH bl MeTaiioB. Hemeramnel. [IpocTeie BelecTBa — HEMETAILIBI.
Yrnepon. Kpemuuii. Azor. @ochop. Kucnopoa. Cepa. @rop. Xiop. Kucnorasie okcuasl. Kucinoposco-
nepxaine kucaotel. CepHas kuciaota. A30THas KucioTa. BogopoiHble coelnHEHUsT HEMETAILIOB.
['eneTnyeckast CBSI3b HEOPraHUYECKUX U OPTAHUYECKUX BELIECTB.

XuMHuS 4 )KU3Hb
XUMHUYECKasi MPOMBIIUIEHHOCTb. XUMHUYECKAsl TEXHOJOTHA. XHUMHUKO TEXHOJIOTMYECKHE MPUHIUIIBI
MIPOMBILIIEHHOTO MOJy4YeHUsl MeTaiioB. UepHas metamnyprus. [IpousBoactBo uyryHna. JlomeHHas neys.
Arnomepanus. [IpousBoactso cranu. Kucinopoansiii KoH BepTep. be3oTxonHoe npou3BoACTBO. XUMHUS B
obiTy. I[Ipogykrsl mutanus. beiToBas xumusa. OTaenouHsle MaTepuaibl. JlekapcTBEHHBIE TNpenaparsbl.
DKOJIOTHYEeCKUN MOHUTOPHUHT. [IpeneabHo 10nyCcTUMbIE KOHIICHTPALIUH.

JdeMoHcTpanuu.
e MoJenu HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX U METAJUINYECKUX KPUCTAIIMUECKUX PELIETOK.



e Mojenu MOJIEKYJ ©30MEPOB U TOMOJIOTOB

e PaznuyHble TUIBI XUMUYECKUX PEAKIUHN, BUICOOIBITHl MO OPraHUYECKON XUMHUH.

e OOpa3ipl METAIJIOB U UX COEAMHEHUIA, CILIaBOB.

e BzaumonelcTBUE METAIIIOB C KUCIOPOAOM, KUCIOTaMHU, BOJOM.

e JlokazarenbcTBO aM(pOTEPHOCTH ATIOMHUHUS M €T0 THIAPOKCHUIA.

e BizaumonelcTBUE MEAM M Kelle3a C KUCIOPOAOM; B3aUMOJEHCTBHE MEIU U KeJe3a ¢ KHCIOTaMu
(cepHasi, consiHas).

e [lomyuenne rugpokcuaoB menu (I11) u xpoma (I1I), okcuma menu.

e B3sanmoneicTBue OKCUJI0B U TUAPOKCHUIOB METAJIOB C KUCIOTAMH.

e JlokazatenbcTBO amdorepHoCcTH coenuHeHnit xpoma(11l)

e OOpa3ibl HEMETAIIOB.

e Mojenu KpUCTAJUIMUECKUX PEHIETOK anmasa u rpadura.

e JlomydyeHne amMmHuaka U XJIOPOBOJOPOJA, PACTBOPEHUE UX B BOJE, N0KA3aTEIbCTBO KUCIOTHO-0C-
HOBHBIX CBOMCTB 3THUX BEIIECTB.

e (CxuraHue yrisi ¥ cepbl B KUCIOPOJE, ONpPEIeICHNEe XUMUYECKUX CBOMCTB MPOIYKTOB CrOpaHUsl.
B3aumoneiicTBre ¢ MeIbI0 KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, KOHLIIEHTPUPOBAHHO U pa3zdas-
JICHHOM a30THOM KUCJIOTBHI.

e OO0pa3isl cpeAcTB OBITOBOM XUMHH, HHCTPYKIIUH 110 UX TIPUMEHEHHUIO.

JlaGopaTopHbIe ONBITHI.

1. H3yuyeHue BIUSHUS pa3IMYHBIX (DAKTOPOB Ha CKOPOCTh XUMHUYECKUX PEAKITHI
2. Ormpenenenne peakiiuu Cpeibl YHUBEPCATbHBIM HHIUKATOPOM.

3. T'maoponus coneil.

IIpakTuyeckue padoTbl

1. IlpuroroBneHue pacTBOPOB € 3aJaHHOW MOJIIPHOM KOHLIEHTPALIUEN».
2. Pemenue skciepuMEHTANIBHBIX 337124 10 TeMe «MeTamibhy

3. PemuieHue skcnepuMeHTaNbHbIX  3a4a4 no teme «Hemeramis»

[IpakTuueckue paboOThl CrPYNIUPOBAHBI B OJIOKH — XMUMHUYECKUE PAKTHUKYMBI, KOTOpPBIE CITy>KaT He
TOJIBKO CPEJICTBOM 3aKPEIUICHUs YMEHUI U HABBIKOB, HO TaK)KE U CPEJICTBOM KOHTPOJIS 32 KAYECTBOM HX
c(hOpPMUPOBAHHOCTH.



Temarnuyeckoe MNJIAHUPOBAHUE M0 YUeOHOMY NpeaMeTy « XUuMMsh»

10 kaace
(1u 6 Hedento, 6cezo 34 .)

Paznen Koa- TeMbl KoJj-Bo ua- OcHOBHBIE BU/IbI 1EITEJILHOCTH 00yYAKOIIUXCS OcHOBHBIE HATIPAB-
BO 4a- COB (Ha YpOBHe YHHBepCAIbHBIX Y4eOHBIX AedcTBHI) JIeHUs BOCTINTA-
COB TEeJBbHOM AeATe/b-
HOCTH
Teopus xummnue- 34 IIpenmer opranuue- 1 OOBACHSTH, IOYEMY OPTaHUYECKYIO XMMHIO BBIJICIIWIIN B OTACNBHBIN pa3ien xu- | 3,5,6
CKOT'0 CTPOeHHS ckoit xumun. Teopus Muu. IlepeuncnaTe OCHOBHbIE NIPEANOCHIIKH BO3HUKHOBEHUS TEOPUU XUMHUYE-
OpPraHuYecKHx co- XUMHYECKOTO CTPOE- CKOTO CcTpoeHUs. PaznuyaTe TpH OCHOBHBIX THIIA YIIIEPOAHOTO CKENeTa: pas-
enunenuii. Ilpu- HUsI OPraHUYEeCKUX BETBJIEHHBIH, HEPa3BETBICHHBIN U MUKINYECKUH. ONpenensTh HaIn4ue aTOMOB
poa XHMHYEeCKUX BEIIECTB yTIepo/ia, BOAOPOAA U XJIOpa B OpraHMUECKUX BelllecTBaX. PaznuuaTe moHATUSA
cBs3eid DNeKTpoHHAs MPH- 1 «AJIEKTPOHHASI 000JI0UKa» M «3IIEKTPOHHAs opOuTanby. 300paxars anekTpoH- | 3,5,6
polla XUMHUYECKHUX Hbl€ KOH(UT'Ypaly aTOMOB 3JIEMEHTOB 1-r0 ¥ 2-T0 IEPHOI0B C IIOMOIIBIO AIEK-
CBsI3€i B OpraHuye- TPOHHBIX U TpaUUecKuX MEKTPOHHBIX (popMyn. OOBIACHATh MEXaHU3M O0pa-
CKHX COEIMHEHUSIX 30BaHMs M OCOOEHHOCTH O- U T- CBsi3eil. OnpenensTs NpUHAAICKHOCTh OpraHu-
Knaccudukarus op- 1 YECKOTO BEIIECTBA K TOMY HJIM HHOMY KIIACCY IO CTPYKTYpHOU (hopMyIie. 3,5,6
TaHUYECKUX COENIH-
HEHHI
IIpenenbHblie yrie- | 34 OJEeKTPOHHOE U IPOo- 1 OOBACHATH MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ alKaHOB Ha OCHOBE mpen- | 3,5,6
BOJOPOABI - aJI- CTPaHCTBEHHOE CTaBJICHUH O rudpuau3auuu opouTajei atoma yriaepoaa. MsroraBimBaTh Mo-
KaHBbI. CTPOEHUE AIKAHOB JIeIA MOJIEKYJI aJIKaHOB, PYKOBOJICTBYSICh TEOpHUEN XUMUUECKOTIO CTPOEHHUS Op-
T'omonoru u u3o- 1 raHu4Yeckux BeecTB. OTiIHYaTh FOMOJIOTH OT M30MepoB. HazpiBath ankansl o | 3,5,6
MEPBI ATKAHOB MEXIyHapoIHOH HOMeHkIaType. COCTaBIATh YPaBHEHHMS XMMUYECKHUX Peax-
MeraH — npocTeii- 1 Ui, XapaKTepU3YyOIUX XHMAYECKHE CBOMCTBA METaHa M ero roMoJsoros. Pe- | 3,5.6
I TIPEICTABUTEIND 1I1aTh pacu€THBIC 337a4K Ha BBIBOJ (POpMYIIBI OpraHMYeCKOTO BELIeCTBa.
AJIKaHOB
HenpeneabHbie yr- | 3 u HenpenensHele yr- 1 OOBACHATH IPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYIIBI THJIEHA Ha OCHOBE Tipen- | 3,5,6

JIeBOA0pPOabI (aJ1-
KEeHbI, aJIKaJANeHbl,
AJIKUHBI)

JIEBOJIOPOJIBL. AJl-
KEHBI: CTPOEHHE MO-
JIEKyJ1, TOMOJIOTUS U
nzoMepus Iomyue-
HHE, CBOMCTBA U

CTaBJICHWH O THOPHUIU3AIINN aTOMHBIX opOuTaneil yrnepona. M3o0paxath
CTPYKTYpHBIE ()OPMYJIbI aJIKEHOB U UX U30MEPOB, HA3bIBATh AJIKEHBI 110 MEXK-
JyHapOJHOW HOMEHKJIAType, COCTABIIATH (POPMYJIBI AJTKEHOB IO X Ha3BAHUSIM.
CocTaBmATh ypaBHEHNS XUMHYECKUX PEAKINI, XapaKTEPH3YIOIINX XUMHIECKUE
coiicTBa ankeHoB.Ilomyuars sTuieH. Jlokas3piBaTh HeNpeAelbHBIH XapakTep




MIPUMEHEHHUE aJiKe-
HOB

3THJIEHA C TIOMOIIBI0 KAYECTBEHHOI peaklnu Ha KpaTHble cBA3U. COCTaBIIATh
YPaBHEHHUS XMMUYECKUX PEaKLHi, XapaKTepU3YIOIINX HEeTIpeaeIbHbIN XapaKkTep

ATKagrieHbl ankaaneHoB. OOBACHATH SP-THOPUIN3ANINIO ¥ IPOCTPAHCTBEHHOE CTPOEHHE MO- | 3,5,6
ALIETHIEH U €ro ro- JIeKyJIbl alleTUICHA, Ha3bIBaTh TOMOJIOTH alleTUICHA MO MEXAyHapOIHOI HO- | 3,5,6
MOJIOTH MEHKJIAType, COCTABIIATH YPABHEHUS PEAKIIMM, XapaKTEPU3YIOLIUX XUMUYECKHE
CBOMCTBa alleTHIICHA
Apenbl (apomatu- | 14 benson u ero romo- OOBACHATH NEKTPOHHOE Y MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYIEI OeH3oma. | 3,5,6
YecKHe yriieBo/o- noru CroiicTBa OCH- H300paxath CTPyKTYypHYIO (hopMyIty OeH301a IBYMS CIIOCOOAMHU.
ponbI) 30J1a U €r0 TOMOJIO- OOBSACHATH, KaK CBOWCTBA O€H3011a 00YCIIOBIEHBI CTPOSHUEM €TI0 MOJIEKYJIBI.
roB CocTaBisATh ypaBHEHUS PEaKLUUH, XapaKTEPHU3YIOIINX XUMHYECKHE CBOMCTBA
OEH30J1a ¥ €ro TOMOJIOTOB
IIpupoaHsbie uc- 24 IIpupoaHsie ucTou- XapakTepru3oBaTh COCTAaB MPUPOAHOTO T'a3a U MOMYTHHIX He(TIHBIX Ta30B. 3,5,6
TOYHUKH U Mepe- HUKH YTJIEBOAOPO- Xapakrepru3oBarhb crioco0bl nepepadotku HehTu. OOBACHATH OTInYKNe OEH3UHA
padoTka yriieBono- 1o IlepepaboTka MIPSIMOM TIEPETOHKH OT KPEKHHT - OCH3MHA.
poaoB. HeTH
KonTponbhas pa- 3,5,6
6ota 1 mo temam
«Teopus xumuue-
CKOI'O CTPOEHHS Op-
TaHUYECKUX COCIH-
HEHHI», «YTIIEBOIO-
poabI»
Cnouptsl u (e- 34 OmHOaTOMHEIE TIpe- N3o06paxars 00I1y:0 (OopMyIy OJHOATOMHBIX NpeAeibHBIX crupTtoB. O0bBsc- | 3,5,6
HOJIBI. JeJIbHBIE CITUPTHI. HSTh 00pa30BaHUE BOJOPOAHOM CBSI3M U €€ BIMsSHUE Ha (PU3NUECKHE CBOMCTBA
ITonyuyenue, xumu- cnupToB. COCTaBIATE CTPYKTYpHBIE (HOPMYIIBI CIUPTOB U UX M30MEPOB, Ha3bI-
YECKHUE CBOMCTBA U BaThb CHHUPTHI MO MEKAYHApOJHOH HoMeHKnatype. OOBSICHATh 3aBUCHMOCTD
MIPUMEHEHHUE OHO- CBOMCTB cMpTOB OT Hanmmuus GyHKknuoHamsHOW rpymnmsl (-OH). CoctaBusaTsh
ATOMHBIX IIPEAEIIb- YPaBHEHUS PEaKLUi, XapaKTepU3YIOIUX CBOHCTBA CIUPTOB U X IPUMEHEHHE.
HBIX CITUPTOB XapaktepusoBarh (U3NOJIOrHYecKoe JeiicTBUEe MeTaHona U 3TtaHona. Cocras-
MHoroaTtomMHbIe JISITh YPABHEHHUSI PEaKLMM, XapaKTepU3YIOIIHUX CBOMCTBA MHOTOATOMHBIX cOUp- | 3,5,6
CIHPTHI TOB, ¥ IPOBOJUTH KAYECTBEHHYIO PEAKLUI0 HA MHOT0aTOMHbIE ClIUPThI. OOBsic-
MDeHOJIBI M apOMATH- HSTb 3aBUCUMOCTb CBOMCTB (JEHOJIa OT CTPOEHHSI €0 MOJIEKYJIbI, B3aUMHOE BIIU- | 3,56
YECKHE CIHUPTHI SHUE aTOMOB B MoJIeKyse Ha mpuMepe ¢enona. CocTaBisITh ypaBHEHUs peak-
U, XapaKTepU3YyIOINX XUMHYECKHE CBOWCTBA (heHOIIa
AJibJIerubl, Ke- 34 KapOonumnbasie co- CocTaBnars GopMyIIBl H30MEPOB W TOMOJIOTOB aJIBJIETUIOB U HA3BIBATh WX 10 | 3,5,6

TOHBI U KAPOOHO-
Bble KHCJIOTBI.

CAUHCHUA — aJIbJIC-
TUabl U KCTOHEI.

MEXIyHapoIHOW HOMeHKJaType. OOBACHATh 3aBUCHMOCTh CBOMCTB aJIbJICIH-




CaoiicTBa 1 mpuMe-
HEHHUE AJIB/ICTH/IOB

JIOB OT CTPOEHUS MX (PYHKIUOHAIBLHON Tpynnbl. [IpoBOIUTh KauecTBEHHEIE pe-
akuuu Ha anbaerugpl. CocTaBiATh ypaBHEHHUS PEaKLUi, XapaKTepU3yHOLIUX

Kap6oHoBsIe kuC- cBoiicTBa anpaerunoB. CocTaBIsATh (YOPMYIIBI K30MEPOB U TOMOJIOTOB KapOoHO- | 3,5,6
JIOTBI. XUMHUYECKUE BBIX KHCJIOT M Ha3bIBaTh X IO MEXKIYHAPOIHONH HOMEHKIAaType. OOBICHSTH 3a-
CBOMCTBA U IIPUMeE- BUCHMOCTb CBOWCTB KapOOHOBBIX KHCIOT OT Halu4uusl (YHKUUOHAIBHOU
HEHHE OTHOOCHOB- rpymisl (-COOH). CoctaBisaTh ypaBHEHUS pEaKLUH, XapaKTepU3YIOIIUX CBOM-
HBIX IIPEIETIbHBIX CTBa KapOOHOBBIX KHCIOT. [lodydaTh yKCYyCHYIO KHCIOTY M JOKa3bIBaTh, YTO
KapOOHOBBIX KUCIIOT 3TO BELIECTBO OTHOCUTCA K KJIacCy KHCIOT. OTIMYaTh MypaBbUHYIO KUCIIOTY OT
IIpakTrueckas pa- YKCYCHOM € MOMOILBIO XUMUYECKHUX PEAKLUH. 3,5,6
oora 2. [lonydyenne
U CBOWCTBA Kap0o-
HOBBIX KHUCJIOT
Caoxuble 3puppbl. | 2 4 CroxHble 3Qups CoctaBisaTe ypaBHeHUs peakuuil stepudukannu. OObsACHITH Ononoruyeckyro | 3,5,6
Kupsbi. Kupsr. Mororme poxs xupoB. CoOroIaTh MpaBwiia 0e30macHOro OOpaIeHns co cpeacTBaMu Obl- | 3,5,6
CpescTBa TOBOW XUMHUH
Yraesoanl. 34 Yrnesousl. ['nro- OOBACHITH OMOIOTHUECKYIO POJIb TIIOKO3bI. [IpakTHyecku AoKa3piBaTh Haimu- | 3,5,6
ko3a. Onurocaxa- yre (PYHKINOHAIBHBIX TPYIII B MOJIEKYJIE TIIFOKO3BI.
puabl. Caxaposa OOBSACHATH, KaK CBOWCTBA Caxapo3bl CBA3aHBI C HATMYHEM (PYHKIIMOHAIBHBIX
ITonucaxapupbl. rpynmn B €€ MoJieKyJie, ¥ Ha3bIBaTh 00JIACTH MpuUMeHeHus caxapo3bl. Coctas- | 3,5,6
Kpaxwmau, Lento- JSITh YPAaBHEHUS DEaKLUil, XapakTepU3YIOLIMX CBOiicTBa caxapo3bl. Cocras-
71032 JSITh YpaBHEHUs PEaKUMi THAPOIN3a KpaxMaia U MMOJUKOHACHCAIIMH MOHOCA-
IMpakTrueckas pa- xapuaoB. [IpoBOAUTE Ka4eCTBEHHYIO PEAKLIUIO Ha Kpaxmal 3,5,6
6ota 3. Pemienue
IKCTIIEPUMEHTAIIBHBIX
3a1a4 Ha NOJTy4YeHHe
Y pacro3HaBaHue
OpPTraHUYECKHUX Be-
IECTB
A3oTconep:xkamme | Su AMUHBI CocTaBisITh ypaBHEHHMs peaklMi, XapaKTepu3yHILINX CBOHCTBa aMMHOB. | 3,5,0
OpraHnveckKue co- AMUHOKHUCIIOTEHI. OOBACHSTH 3aBUCUMOCTD CBOMCTB aMHHOKHUCIIOT OT CTPOCHUS UX QYHKIMOHAB- | 3,5,6
eIMHeHusl. Benku HBIX rpyni. Ha3piBaTh aMMHOKHCIOTHI MO MEXIYHapOIHOW HOMEHKJIATYpe MU
A3zotcoaepxanue COCTaBJISITh YPABHEHUSI pPEaKLUil, XapaKTEPU3YIOIINX UX CBOUCTBA. 3,5,6
TEeTEPOLINKIINYECKHIE OOBACHATH OMONOTHYECKYIO pOJIb OEJIKOB M MX TPEBPAIICHUH B OpraHU3Me.
coequnenus. Hykie- [IpoBoauTh 1IBETHBIE peakuny Ha 0eKu.OOBSICHATH OMOTOTHUECKYIO POIIb HYK-
WHOBBIE KUCIIOTBI JenHoBbIX KucioT.Ilonb30BaThes HHCTPYKIMEH K JIEKAPCTBEHHBIM IIpenapaTaM
XuUMHUS U 310POBbE 3,5,6

YCJIOBCKaA




KouTtponbnas  pa-
6ota 2 mo Temam
«Kucnopoaconepxka-
e OpraHuyYecKue
COCIIMHEHMSI»,
«A3oTcoepKarire
OpraHMYecKHue  Co-
CAUHCHUSA»

3,5,6

XuMus nojaume-
poB.

64

CHUHTETUYECKHE IIO-
numepsl. KonnpeHca-
OHUOHHBIC HOHI/IMCpr.
IlenonnacTer

HarypanbHsblii kay-
yyk. CHHTETHYECKHe
Kay4yKH

CHHTETHYECKHE BO-
JIOKHA

IIpakTuueckas pa-
6ota 4. Pacno3uana-
HHE IIACTMAcC ¥ BO-
JIOKOH

Oprannueckas Xu-
MU, YEIIOBEK U NIPH-
pona

Hroroselii ypox 1o
Kypey xumun 10
KJacca

3anuchIBaTh ypaBHEHUS peaKkLMi NONMMEPU3alii. 3alHChIBaTh YPABHEHUS pe-
aKLUH NOJIMKOHAEHCauH. Pacrio3HaBaTh OpraHN4ecKue BELIECTBA, MCIOJb3Ys
KayeCTBEHHbIE peaKIIuu

3,5,6

3,5,6

3,5,6

3,5,6

3,5,6

3,5,6

HTtoro

34y

11 knace
(14 ¢ neoenro, écezo 34u)

Pa3nen

Koua-
BO 4a-
COB

TeMbl

Koa-Bo ua-
CcOB

OcHOBHBIE BUIBI 1€SITEILHOCTH 00YYAOIIUXCS
(Ha ypOBHe YHHBEPCAJIbHBIX Y4eOHbIX JAelicTBUI)

OcHOBHBbIE HATIPAB-
JIeHHUsl BOCIIUTA-
TeJbHOMH JesiTe/b-
HOCTH




IToBTOpPEHHE

[ToBTOpPEHME KYypCca
xumuH 10 kmacca

3,5,6

Ba:kneiimmue XuMu-
YyecKHe MOHATHSA U
3aKOHBI.

XUMHUUeCcKUH d1e-
MeHT. Hyknuasl.
H3oTombl. 3aKOHBI
COXpaHEHUs

[lepuonnueckuii 3a-
KoH. Pacrnipenenenue
JJIEKTPOHOB B  aTo-
Max

ITonoxeHue B nepu-
OJIUYECKON CHCTEME
BOZIOPOJa, JAHTaHO-
HJIOB, aKTUHOHUIOB U
HCKYCCTBEHHO TONY-
YCHHBIX D3JICMCHTOB.

BanentHocts U Ba-
JIEHTHBIE BO3MOXHO-
CTH aTOMOB

[NepeuncnaTs BaXKHEUIINE XapaKTEPUCTUKNA XUMHUIECKOTo anieMeHTa. O0bsic-
HATH Pa3IUUUE MKy TOHATUSIMHU «XUMUYCCKHUI AIEMEHT, «HYKIIH), KU30-
Tom. [I[pUMEHSTh 3aKOH COXPAHEHHUS MAaCChl BEIIECTB IPU COCTABJICHUH yPaB-
HEHHU XUMHUYECKUX peakimid. OnpeensaTh MaKCUMAaIbHO BO3MOMXHOE YHCIIO
JJICKTPOHOB HA DHEPreTHUECKOM YpPOBHE. 3aluChiBaTh TpauyecKue 3JeK-
TPOHHBIC (POPMYJIBI 5-, p- U d-3eMeHTOB. XapaKTepH30BaTh MOPSIOK 3aI0JI-
HEHHS 3JICKTPOHAMHE DHEPTreTHIECKHUX YPOBHEH U MoIypoBHE# B aroMax. O0b-
SICHSITh, B UM 3aKiltovaeTcs (U3NYECKUN CMBICT TOHSTHS «BAJEHTHOCTDHY.
OOBSACHATH, YeM OTPEACISIOTCS BaJCHTHBIC BO3MOXKHOCTH aTOMOB Pa3HBIX
aneMeHToB. COCTaBIIATh TpauUecKue JIECKTPOHHBIC (OPMYJBI a30Ta, (oc-
¢dopa, KHCIOpOJa M Cephl, a TAK)KE XapaKTePH30BaTh U3MEHCHUS PaHyCOB
ATOMOB XMMUYECKUX 3JICMEHTOB TI0 MEPHOAaM U A-TpyIIaM MeprUoOINIeCKON
TaOIHULIBI

3,5,6

3,5,6

3,5,6

3,5,6

CtpoeHue Belle-
cTBa.

3y

OCHOBHBIE BHIIBI XU-
MHYECKOMH CBSI3H.
WonHas u KoBaJIeHT-
Has

[IpoctpancTBEHHOE
CTPOEHHE MOJIEKYJL.

Crpoenue Kpucrai-
noB. Kpucramnuue-
CKHE PEIIETKU.

OOBACHATH MEXaHU3M 00Pa30BaHUS HOHHOW W KOBAJICHTHON CBS3M M OCO-
OEHHOCTH (U3MYECKMX CBOMCTB MOHHBIX W KOBAJEHTHBIX COCAMHEHHM.
CoCTaBIIATh 3JEKTPOHHBIC (POPMYJIBI MOJICKYJ KOBAJICHTHBIX COCIMHCHUM.
OOBSACHATH MEXaHU3M 00pa30BaHUS BOJOPOJIHON M METAUIMYCCKON CBSI3CH U
3aBHCHUMOCTb CBOMCTB BEILIECTBA OT BUJIa XUMUYECKOU CBsI3H. OOBACHITH IIPO-
CTPaHCTBEHHOE CTPOCHHME MOJIEKYJI OPraHUYECKUX M HEOPTaHUUECKUX COEIH-
HEHHH ¢ MMOMOIIBIO MPEACTaBICHUH 0 THOpuAN3auuy opouTaneir. OOBACHITH
3aBHCHUMOCTb CBOWCTB BELIECTBA OT THIA €0 KPUCTAUIMYECKONW PEIETKH.
OOBACHATH MPUIMHBI MHOTOOOPAa3HsI BEMECTB

3,5,6

3,5,6

3,5,6

XuMHYecKue peak-
M .

3y

Knaccudukamms xu-
MHUYECKHUX PEAKIUH.

CKOpOCTh XUMHYE-
ckux peakuuii.Kara-
J3.

XUMHUYECKOE paBHO-
BECHE U YCIIOBHUS €TO
CMEUICHMUSI.

[lepeuncnsaTy TpH3HAKK, IO KOTOPBIM KIACCU(PHUIIMPYIOT XUMHYIECKHUE
peaKIuH.

OOBACHATH CYIIHOCTh XUMHUYECKOW peakiun. COCTaBIsATh YpaBHEHUS XUMHU-
YeCKUX PEaKIUi, OTHOCAIIMXCS K onpenenéHHoMy THITy. OOBSICHATD BIUSHNE
KOHHCHTpaIlI/Iﬁ PCarcHTOB Ha CKOPOCTHb 'OMOI'CHHLIX U I'€TCPOr€HHLIX pEaK-
uuil. OOBACHATH BIUSHHE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTH XUMHUECKOHU pe-
aKIWH, a TaKke 3HAUYCHHE NMPUMEHCHHS KaTaau3aToOpoB W MHTHOWTOPOB Ha
npakTuke. OOBSCHITE BIMSHNEC H3MEHEHHSI KOHIIEHTPALUH OJTHOTO M3 peart-

3,5,6

3,5,6

3,5,6




pyromux BEIECTB, TEMIICPATYPLI U 1aBJICHUA Ha CMEIICHUC XUMUYCCKOI'O paB-
HOBECHA

PacTBOpBI 54 JucnepcHsle cu- XapakTepu3oBaTh CBOMCTBA Pa3jIMYHbIX BUIOB JUCIEPCHBIX CHCTEM, yKa3bl- | 3,5,6
CTEMBI. BaTh NPUYMHBI KOAryJdlUNU KOJJIOMAOB M 3HAYCHUC DTOI'O SABJICHUA. Pemars
CriocoOblI BeIpaske- 3aJlaud Ha MPUTOTOBJIEHHE pacTBOpa ONpeAeNEéHHON MOJIApHON KOHLEHTpa- | 3,5,6
HUS KOHLICHTPALUH uu. '0TOBUTE pacTBOp 3aaHHON MOJISIPHOM KOHLEHTpauuu. OOBACHSTS, 110-
pacTBOPOB. YeMy pacTBOPbI BELIECTB C MOHHON M KOBaJEHTHOM MOJISIPHOM CBSA3bIO IIPOBO-
[MpakTHyeckas pa- IAT 31eKTpudeckuil Tok. Onpenenars pH cpeabl ¢ IOMOIIBIO YHUBEPCAIBHOTO | 3,5,6
6ota 1 «[Ipuroros- nHankaTopa. OOBICHATH ¢ MO3ULMH TEOPHUU JIEKTPOIUTHUECKON ANCCOLHMA-
JIEHHE PacTBOPOB C UM CYIIHOCTh XMMUYECKUX PEeakIHi, MPOTEeKaomux B BoaHOU cpene. Co-
3a/IaHHOM MOJIIPHOM CTaBJIATh TIOJIHBIE M COKpAIIEHHBIE HOHHBIE YPaBHEHUS PEAKIIUi, XapakTe-
KOHIIEHTPALHED. PU3YIOIIHNX OCHOBHBIE CBOMCTBAa Ba)KHEHIHX KJIACCOB HEOPTaHMYECKUX CO-
DIIEKTPOJIUTUYECKAS equHeHni. OnpenensaTs peakuuio cpeabl pacTBopa conu B Boae. CocTaBnars | 3.5.6
mcconuanyst. Bomo- ypaBHEHUS peaklnii THAPOJIN3a OPraHUYECKUX U HEOPraHUUECKUX BEIECTB
POJHBIN NTOKa3aTENb.
I'unponus opranuye- 3,5,6
CKUX ¥ HEOpraHuye-
CKHX COEIMHEHUIA.
DJIeKTpoXuMHYe- 44 XUMHUYECKUE UCTOY- OOBSCHATH MPUHLUI Pa0dOTHI ralbBaHMUYECKOTO 3eMeHTa. OOBsCHATH, Kak | 3,5,6
CKHe peaKmun HUKH TOKa. Psn YCTPOEH CTaHAAPTHBIM BOAOPOIAHBIN 3ekTpon. 1losb30BaTbes psaoM cTaH-
CTaHIAPTHBIX 3JIEK- JApTHBIX 3JEKTPOJHBIX MOTEHIMAI0B. OTINYaTh XUMUYECKYI0 KOPPO3HIO OT
TPOOHBIX SHeKTpOXHMHHGCKOP'I. O6’I>}ICH}1TI> MPUHIUIILI 3alIUTBI METAJTINIMYCCKUX HU3IC-
Koppo3zus metannos JIUA OT KOPPO3UHU. 3,5,6
u e€ npeaynpexie- OOBsCHATD, KAKHE MPOLECCH! MPOUCXOIAT HA KaTOIE U aHOZAE IPU DJIEKTPO-
HHE. JIM3€ PacIIaBOB U PacTBOPOB cojiei. CocTaBiATh CyMMapHbIE YpaBHEHHS pe-
DIIEKTPOIIN3. AKIIHMH SJIEKTPOITN3a 3,5,6
KonTponbnas pa- 3,5,6
6ota 1 o Teme
«TeopeTnueckue oc-
HOBbI XUMHIW)
Heopranuyeckas 11 4 | OOuras xapakTepu- XapakTepu30BaTh 00IIKE CBOWCTBA METAJUIOB U Pa3bsCHITH UX HA OCHOBE 3,5,6
XUMHSA CTHKa U CIIOCOOBI MIPEICTABICHUI O CTPOCHUH aTOMOB METAJUIOB, METAJIIMUECKON CBSI3U U Me-
MOJy4EHUs MeTaJl- TAJJIMYECKON KPUCTAJUINYECKON pemérke. WimocTpupoBaTs npuMepaMu
JIOB. CHOCOOBI MOTyYeHHS METAIIOB. XapakTepr30BaTh XUMUYECKHE CBOMCTBA Me-
0O630p MeTamnye- tannoB IA—IIA rpynm u amoMHUHHKS, COCTABIATH COOTBETCTBYIOLINE ypaBHe- | 3,5,6

CKHX DJIEMEHTOB A-
u b- rpynmn.

Hus peakimid. OOBSCHATH OCOOEHHOCTH CTPOEHUS aTOMOB XHMHUYECKUX dJIe-
MeHTOB b-rpynn nepuoanueckoit cuctems! J. Y. MenneneeBa. CocTaBisTh




Mens. Lunk. Turan. YPaBHEHMS PEaKIUI, XapaKTEPU3YIOIIMX CBOMCTBA MEH, LINHKA, TUTAHA, 3,5,6
Xpowm. Kenezo, HU- xpoma, xerne3a. [IpefckaszpiBaTh CBOMCTBA CIUTaBa, 3Has ero coctaB. OObsC-

KeJllb, IIIaTHHA. HSITh, KaK U3MEHSIOTCS] CBOMCTBA OKCHIOB U THIPOKCHAOB METAJIIOB TIO Te-

CIutaBbl METAJLIOB. puojiaM ¥ A-rpyrmnam nepuoaudeckoi Taouibl. OObICHATh, KaK U3MCHSI- 3,56
Oxcubl ¥ TUAPOK- I0TCSI CBOMCTBA OKCUIOB U THAPOKCUJOB XUMUUYECKOIO 3JIEMEHTA C MOBbIIE- | 3,56
CHUJIBI METAJLIOB. HHUEM CTETICHH OKHCIICHHS €T0 aToMa. 3aliChIBaTh B MOJIEKYJIIPHOM U HOH-
I[TpakTuyeckas pa- HOM BH/JI€ YPaBHEHUS XUMHUYECKUX PEAKIIIM, XapaKTEepU3YIOINX KUCIOTHO- 3,5,6
oota 2 «Pemiecaue OCHOBHBIE CBOMCTBA OKCHJIOB M THJIPOKCHJIOB METAJIOB, a TaKXe IKCIEpH-
SKCIIEPUMEHTAIBHBIX MEHTAJIHO JTOKa3bIBATh HAIMYME OTUX CBOMCTB. Pacrio3HaBaTh KaTHOHBI CO-

3amad mo Teme «Me- Jedl ¢ IOMOIUBIO KayeCTBEHHBIX pEeaKIUi

TaJJIbD).

0O030p HEMETAILIOB. XapakTepu30BaTh 00IUE CBOMCTBA HEMETAUIOB U Pa3bsCHATh UX HA OCHOBe | 3,5,6
CoiicTBa 1 mpuMe- MIPEICTaBICHUH O CTpOeHNH aToMa. Has3piBaTh 00IacTH MPUMEHEHNS BaXKHEH-

HEHHUE BAKHEHIINX [IMX HEMETAJUIOB. XapaKTEPHU30BaTh CBOMCTBA BBICIINX OKCHUIOB HEMETANIOB
OOu1as xapakTepu- 1 KUCIJIOPOJICOEPIKALINX KUCIIOT, COCTaBJIATh YPaBHEHHsI COOTBETCTBYIOIIMX | 3,5,6
CTHKa OKCHJIOB He- peakuuii 1 OOBSCHITH MX B CBETE MPEICTABICHUI 00 OKUCIUTEIBHO-BOCCTA-
METAJIJIOB U KHCJIO- HOBHTEJIBHBIX PEAaKLMAX M 3JIEKTPOIUTHYECKOW nucconuanyuu. CocTaBisTh
poICOIepIKaAIIIX YPaBHEHUS PEAKIMM, XapaKTEPU3YIOIINX OKUCIIUTENBHBIE CBOMCTBA CEPHON U
kucnot. Okucnu- a30THOM KHCIOT. XapaKTepHU30BaTh U3MEHEHHUE CBOWCTB JIETYYHX BOJOPOJI-
TeJIbHBIEC CBOKCTBA HBIX COEIMHEHUH HEMETAJUIOB 110 NEPUOAY U A- IpyIaM NepHOANIECKO cH-
CEPHOI U a30THOI cTeMsl. Jl0Ka3bIBaTh B3aMMOCBSI3b HEOPTaHMYECKHUX U OPTAHUYECKUX COETHHE-
kucnot. Bomopon- Hul. COCTaBIATh YPaBHEHUS XMMHUYECKHMX PEaKIUi, OTPa)KaIOUINX B3aUMO-

HbIE COEIMHEHUS HE- CBSI3b HEOPTaHWYECKUX W OPraHMYECKHX BELIECTB, OOBSCHITH MX HAa OCHOBE
METaJIJIOB. TEOPUH JIEKTPOIUTUYECKON AMCCOLMAIMU W IPEACTaBIEHHH 00 OKuciu-
I'eHeTHUECKAs CBA3b TEJIBHO-BOCCTAHOBUTENBHBIX IIpoleccax. IlpakTuuecku pacno3HaBaTh Belle- | 3.5.6
HEOpPraHWYECKUX U CTBa C [TOMOIIbIO KAYECTBEHHBIX pEaKil Ha AaHUOHBI

OpPraHUYECKUX Be-

HIECTB.

[IpakTnueckas pa- 3,5,6
6ota 3 «Pemenne

9KCIIEPUMEHTAIBHBIX

3axa4 o teme «He-

METaJIIIBD».

KonTponbnas pa- 3,5,6

6ora 2 o teme «He-
OpraHuuecKas Xu-
MU,




XuMus 4 )KM3Hb 34 XuUMHS B IPOMBILLI- 1 OOBsICHATH HayYHBIE MPUHIUIBI MPOU3BOJICTBA HA MPHMEPE MPOHM3BOACTBA

neHHoctu. [Ipun- CEpPHOU KHUCIIOTHL.

LUIIB XUMUYIECKOTO [lepeuncnary NPUHLIUIBI XUMUYECKOTO MPOM3BOJCTBA, UCIOIb3YEMbIE MIPU
MPOU3BOJICTBA. XHU- IOJIyYEHHUH YyTr'yHa.

MHKO-TE€XHOJIOTHYC- CocTaBiiaTh YPaBHCHUA XUMHUYCCKUX pCaKHHﬁ, IMPOTCKAOIMIUX IPU IIOJYydC-
CKHUE IIPHUHIUIIBI HUH 9yT'yHa U CTaJH.

MIPOMBIIIIEHHOTO Cobmronate mpaBuiia 0€30MacHOi paboOTHl CO CpeACTBaMU OBITOBOW XUMHUH.
MOJTyYeHUs MeTal- OOBSCHATH MPUYUHBI XUMHUYECKOTO 3arpsi3HEHHSI BO3LyXa, BOJOEMOB U ITOYB.

noB. [IpousBoacTBoO
9qyryHa U CTaJIH.
Xumust B ObITY. XU- 1
MHUYECKasi IPOMBIII-
JICHHOCTB M OKpYKa-
I0IIas cpeja.
Xumust B ObITY. XU- 1
MHYecKas IIPOMBIII-
JICHHOCTB M OKpYKa-
I0IIas cpeja.

3,5,6

3,5,6

3,5,6

HToro 34y

I'pascoancroe socnumanue

THampuomuueckoe socnumanue

Jlyxoeno-upascmeennoe gocnumanue 0emeil Ha OCHOBE POCCULCKUX MPAOUYUOHHBIX YeHHOCHel
Tlpuobugenue oemetl k KyIbmMypHOMY HACIEOUIO (3cmemuieckoe 60Cnumanue)

Tonynapuzayus nayunvlx 3HaHull cpeou oemetl (YeHHOCMU HAYYHO20 NOZHAHUS)

Dusuueckoe gocnumanue, GopMUposanue Kyibnypbl 300p06bsi

Tpyodosoe socnumanue

Dkonozuueckoe 60cnumanue

o NS AW~

COITTACOBAHO COITTACOBAHO

[Ipotokoi 3acenanus 3amecTuenn miapextopa 1o YBP
METOJIMYECKOTO 0ObEAMHEHUS L/~ C.A. lllymsiknna
yUuTENeH eCcTeCTBEHHO—Hay4yHOro mukiaa Ne 1 31 aBryCTqZOZZ L.

MBOY/ 06
/ /C@L%{V A.P. JloBioBa

or 29 aBrycta 2022 .







