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1. IlnaHupyemble pe3yJabTaThl H3YUYEeHHUsI YUeOHOT0 Kypca XumMus

I/I3yquHe XUMHHU B CTapHIGfI IIKOJIC Ia€T BO3SMOKHOCTb JOCTUYb CICAYIOIIUX PC3YJILTATOB B
HaIlpaBJICHUHU JUYHOCTHOI'0 PAa3BUTHUAA:

1. BOCIHUTAHHE POCCHICKON TPayKAAHCKON MIICHTHYHOCTH: MMATPUOTH3MA, JTIFOOBU U YBAKCHHUIO K
OTeuecTBY, YyBCTBa TOPJIOCTH 32 CBOIO POIHMHY, 32 POCCHIICKYIO0 XUMUYECKYIO HAYKY;

2. (opMupoBaHHE LEIOCTHOIO MHUPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHOH MPAKTHKH, a TAaKKE COIMAIBLHOMY, KYJIbTYPHOMY,
SI3BIKOBOMY U JYXOBHOMY MHOT000Pa3ni0 COBPEMEHHOTO MHPA;

3. (dopMupoBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYEHHUIO, TOTOBHOCTH M CIHOCOOHOCTH K
CaMOpPa3BUTHUIO M CaMOOOpa30BaHUIO HAa OCHOBE MOTHBAIMU K OOYUYEHUIO U IO3HAHUIO,
BBIOOPY MPOGUILHOTO 00pa30BaHuUsl HA OCHOBE MH(GOPMAIIMH O CYIIECTBYIOITUX MPOPECCHsx

U JUYHBIX  NPO(ECCHOHAIBHBIX  MPEANOYTCHHWH,  OCO3HAaHHOMY  MOCTPOCHHIO
UH/IMBUYaJIbHOM 00pa3oBaTeIbHOM TPAEKTOPUU C YUYETOM YCTOMYMBBIX MO3HABATEJbHBIX
HUHTEPECOB;

4. (opMupoBaHME KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B 00pa3oBaTeIbHOM, OOILIECTBEHHO
[10JIE3HOH, y4eOHO-HCCIIe10BaTEIbCKON, TBOPUECKON U APYTUX BUAX JIE€ATEIbHOCTH;

5. (opMupoBaHHE MOHUMAHUS LIEHHOCTH 370pPOBOro U 0Ge30MacHOro oopasa *HU3HH; YCBOCHHUE
paBujlI WMHAWBUAYAJIBHOTO W KOJIJICKTUBHOI'O 0e30IacHoro IIOBCACHUSA B I~Ip63BI)I‘IaI7IHI>IX
CUTYalUsX, YTPOXKAIOLUIUX KU3HU U 3J0POBBIO JIIOJICH;

6. (opMupoBaHHE TO3HABATEIHLHOW M MH()OPMAIIMOHHOW KYyJIbTYphl, B TOM YHCJIE Pa3BUTHE
HaBBIKOB CaMOCTOSITEIbHON pabOThl C Yy4yeOHBIMM NOCOOUSAMH, KHUTaMH, JIOCTYIHBIMH
HHCTPYMCHTAMU U TCXHUYCCKUMU CPCACTBAMU I/IH(i)OpMaIII/IOHHI)IX TGXHOJIOFI/If/'I;

7. (opMupOBaHHE OCHOB 3KOJIOI'MYECKOI'O CO3HAHUS Ha OCHOBE NMPU3HAHUS IEHHOCTH KHU3HHU BO
Bcex ¢ IMMPOSABJICHUAX U H€06XOI[I/IMOCTI/I OTBETCTBEHHOI'O, 6epe>KHoro OTHOIICHUA K
OKpYXKarollleu cpee;

8. Pa3sBUTUC TOTOBHOCTH K PCHICHUIO TBOPYCCKUX 3aJdad, YMCHHA HaXOAWTb aJCKBATHLIC
CHocoObl MOBEACHUS M B3aUMOJICHCTBUS C MapTHepamMH BO BpeMs yuyeOHOM U BHeyueOHOM
JeSITEIbBHOCTH, CIIOCOOHOCTU OIIEHMBATh MPOOJEMHBIE CUTYallUd U ONEPAaTUBHO NMPUHUMATD
OTBETCTBEHHbIE PELICHHMsS B pPa3IMYHbIX MPOAYKTHUBHBIX BHJAaX JAEATENbHOCTH (yueOHas
MOMCKOBO-UCCIIEI0BATENbCKAsA, KIIyOHAas!, MPOEKTHAsI, KPY’KKOBAs U T. 1. )

MertanpeaMeTHbIMH pe3yJIbTaTaMUd  OCBOCHHS OCHOBHOM  00pa30BaTeIbHOW MpPOrpamMMbl
OCHOBHOT'0O 00111ero 00pa3oBaHUs ABISIOTCS:

1. OBIaJeHHWE HABBHIKAMU CAMOCTOSATEIHLHOTO MPHOOPETEHUS HOBBIX 3HAHWI, OpTraHHU3AINH
yueOHOM NesTeNbHOCTH, MTONCKA CPEACTB €€ OCYIIIECTBICHUS;

2. yMEHHE IUJIJaHUPOBAaTh ITyTH JOCTHIKEHHUS II€Jeil Ha OCHOBE CaMOCTOSITEIHLHOTO aHaln3a
YCIIOBUH U CPECTB MX JOCTUKCHHUSI, BBIACISATH AIbTEPHATHBHBIE CTIOCOOBI TOCTIKEHUS LIETH
¥ BBIOMpaTh Hanbosee 3GpEeKTUBHBIN CIIOCO0, OCYIIECTBIISITH TO3HABATEIBHYIO pe]IeKCHIo
B OTHOIICHHUHU JICHCTBHI M0 PEIICHUIO YIeOHBIX U MO3HABATENHHBIX 3a1a4;

3. YMCHHUE TIOHUMATh Hpo6neMy, CTaBUTHh BOIIPOCHI, BEIABUTATh TUIIOTE3Y, JaBaTh OIIPCACICHHUC
MOHSITHUSIM, KJIacCU(PUIIMPOBATh, CTPYKTYPHPOBATH MaTepual, MPOBOAUTH JKCIEPUMEHTHI,
apryMeHTHPOBaTh COOCTBEHHYIO MO3UIIHIO, POPMYIHPOBATH BBIBOJbI U 3aKIIIOUEHUS;

4. yMEHHE COOTHOCUTHb CBOM JEHCTBUS C IUIAHUPYEMBIMH pPE3yJbTaTaMH, OCYIIECTBISTh
KOHTPOJIb CBOEH NIEATEIILHOCTH B MPOIECCe JOCTHKEHHS PE3yJbTara, ONMpeNessaTh CIIoCOObI
JNEHCTBUII B paMKax NpPEUIOKECHHBIX YCIOBHM U TpeOOBaHHWM, KOPPEKTHPOBATH CBOHU
JIEUCTBHUS B COOTBETCTBUU C U3MEHSIIOLICHCS CUTYallUEeH;

5. (opMupoBaHHE U pa3BUTHE KOMIIETEHTHOCTH B OOJIACTHU HCIIOJIB30BAaHUS MHCTPYMEHTOB U
TEXHUUYECKUX CPEACTB HMH(POPMAIIMOHHBIX TEXHOJIOTUH (KOMIBIOTEPOB U MPOrPaMMHOTO



10.
11.

12.

oOecrieyeHHss) Kak HHCTPYMEHTAJIbHO OCHOBBI  Pa3BUTHUS KOMMYHHKAaTHBHBIX U
MO3HABATEJIbHBIX YHUBEPCATBHBIX YYCOHBIX ICHCTBUI;

YMCHHUC CO31aBaTh, IPUMCHATH U Hp606pa30BLIBaTB 3HAaKHU U CUMBOJIbI, MOACIN U CXCMBI IJIA
penieHus yueOHBIX 1 NTO3HABATENIbHBIX 3a/1a4;

yYMEHHUE U3BJIEKaTh WH(OPMALIMIO U3 PA3IMYHBIX UCTOYHHUKOB (BKIJIIOYAsi CPEJCTBA MaCCOBOM
nH(popMaIy, KOMMIAKT-TUCKH ydeOHOTO Ha3zHadyeHus, pecypcbl MHTepHera), CBOOOIHO
I10JIB30BATHCA cnpaBquoﬁ HHTepaTypOﬁ, B TOM 4YHCJIC WM HaA BJICKTPOHHBIX HOCHUTCIIAX,
c00J1r01aTh HOPMBI HHPOPMAITMOHHON U30MPATEIIbHOCTH, ATHKH;

YMCHHUC Ha HNPAKTHKE I10JIb30BATHCA OCHOBHBIMH JIOTUYCCKUMHU IIPUCMAMH, MCTOAAMU
HaOJIOZICHUS, MOJICTTUPOBAaHUS, OOBSCHEHHUS, PEIICHHUS TTPOOJIeM, MPOTHO3UPOBAHUS H JIP.;
YMCHHUC OpPraHU30BbIBATH CBOIO XHU3Hb B COOTBCTCTBUU C MPCACTABJICHUSAMU O 3J0POBOM
oOpasze >XKM3HHU, MpaBaX W OOSI3aHHOCTAX TpaKJaHWHA, IICHHOCTSIX OBITHS, KYJbTYPbl H
COIIMAIbHOTO B3aUMO/ICHCTBHUS;

YMEHUE BBINOJIHATH I03HABATEIbHBIE U MPAKTUUECKHUE 33JJaHUs, B TOM YHCJIE IPOCKTHBIE;
YMEHHE CaMOCTOSITEIbHO W apryMEHTUPOBAHHO OLICHMBATh CBOMW JICWCTBUS M JICWCTBHUS
OJIHOKJIACCHHKOB, COJICPXKATEIbHO OOOCHOBBIBAS IMPaBUJIBLHOCTh WM  OIIHMOOYHOCTH
pe3yabpTaTta u croco0a JCUCTBUS, aIeKBAaTHO OLIEHUBATh OOBEKTUBHYIO TPYJHOCTh KaK MEpy
(aKkTUYECKOro WM MPErojIaraéMoro pacxojia pecypcoB Ha pellleHue 3a/1auH, a TAKKEe CBOU
BO3MOYXHOCTH B JIOCTHKCHUU LEIU ONPEACICHHON CI0KHOCTH;

ymeHue paboTarh B rpynne — 3pQPeKTUBHO COTPYAHUYATh U B3aHMMOJCHCTBOBATH HA OCHOBE
KOOpJAWHAIIMK PA3JIMYHBIX MO3MIUN TpH BBIPAOOTKE OOIIEro pemeHUus B COBMECTHOM
NEeSATENIbHOCTH; CIylaTh MapTHepa, (OopMyIupoBaTh M apryMEHTHpPOBaTh CBOE MHEHHE,
KOPPCKTHO OTCTauBAaTh CBOIO IMO3UIUIO U KOOPAWMHUPOBATH €€ C MO3UIHUU IMAPpTHEPOB, B TOM
Yuclie B CHUTyallMM CTOJKHOBEHHUS WHTEPECOB; MPOIYKTHUBHO pa3pemarb KOHGIMKTHI Ha
OCHOBE Yy4Y€Ta HHTEPECOB U TO3MIMH BCEX €ro YYaCTHHUKOB, IOHCKA U OLEHKHU
aNbTePHATUBHBIX CIIOCOOOB pa3perieHust KOH(PIUKTOB.

IIpenmeTHbiMu pe3y/jbTaTaMu ocBoeHuss OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO
00111ero 00pa3oBaHUs SABJISIFOTCS:

¢dopMEpoBaHNE TIEPBOHAYAIBLHBIX CHCTEMATH3MPOBAHHBIX TPEICTABICHUN O BEUIECTBAX, UX
NOPEBPALICHUSIX W MPAKTUYECKOM MPUMEHEHUHU; OBJIQJICHWE NOHATUIHBIM anmnaparoM H
CHUMBOJIMYECKUM SI3BIKOM XUMHUH;

OCO3HaHHE OOBEKTUBHOW 3HAYUMOCTH OCHOB XHWMHYECKOM HayKM Kak oO0JacTH
COBPEMEHHOTO  €CTECTBO3HAHMSA, XUMHUYECKHMX  TPEBpAlICHUH  OpPraHMYeCKUX U
HEOPraHMYeCKUX BEIIECTB KaK OCHOBBl MHOTHX SBJICHMH >XUBOW W HEXUBOM NPHUPOJBI;
yrITyOJICHHE TIPECTABICHUN O MAaTePUATEHOM €IMHCTBE MUPA;

OBIIQJICHUE OCHOBAMH XHMHYECKOH TPAMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATh U
OOBEKTHBHO OIICHWBAaTh JKU3HEHHbIE CHTYyallUd, CBA3aHHbIE C XHMHEH, HaBBIKAMU
0e3omacHOTO OOpalieHusT ¢ BEIIeCTBAMHU, HCIIONB3YEMbIMH B TIOBCEHEBHOW JKW3HH;
YMEHUEM aHaJTU3UPOBaTh M IUIAHUPOBATH SKOJIOTMYECKH O€30MacHOE MOBEACHUE B LIEIAX
cOepeKeHsI 3/I0pPOBBS U OKPYKAIOIIEeH Cpebl;

dopmMHupoBaHHE YMEHHMH YCTaHABIMBATh CBSI3M MEXKIY peajJbHO HaOJI0JaeMbIMU
XUMHYECKHUMH SIBIICHUSIMA W TIPOIECCaMH, TPOHUCXOJSAIUMH B MHKPOMHpE, OOBSICHATH
OPUYMHBI MHOTO0Opa3usi BEIIECTB, 3aBUCHMOCTb HX CBOMCTB OT COCTaBa M CTPOEHHs, a
TaKXXe 3aBHCUMOCTh TIPUMEHEHUS BEIIECTB OT UX CBOWCTB;

npuoOpeTeHus] OmbITa HUCIOJb30BaHUS  pA3IMYHBIX METOAOB M3YUYEHHS  BEIECTB;
HAOJIOZIGHUsT 3a WX TMPEBpAIICHUSMH TPH TPOBEICHUH HECIOXKHBIX XHMHYECKUX
HKCIIEPUMEHTOB C UCIOJIb30BaHUEM JTa00PATOPHOTO 000PYIOBaHUS U PUOOPOB;

YMEHHE OKa3blBaTh IEPBYIO IIOMOINIb HPU OTPABICHHUSAX, OXKOrax M JAPYIHX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH U JIaOOPaTOPHBIM 000PYIOBaHUEM;



7. OBJaJIieHHE preMaMu paboThl ¢ HHPOPMAIIMEH XUMUUYECKOTO COJCPIKAHUS, TPECTABICHHOM
B pasHoil Qopme (B Buae TekcTta, Gopmyia, rpaduKoB, TaOJUYHBIX JaHHBIX, CXEM,
dororpaduii u ap.)

8. CcO31aHue OCHOBHI [T (POPMUPOBAHHS HHTEPECA K PACITUPEHUIO M YIITYOJICHHIO XUMHUECKUX
3HaHWI U BBIOOpA XMMHUU KaK MPOQUIBHOTO IpeaMeTa MPH Mepexoie Ha CTYIeHb CPEITHErO
(momHoro) oOmero oOpa3oBaHWs, a B JajdbHEWIIEM HW B KayecTBe CQepbl CBOE
po(hecCHOHANTLHOM e TEIbHOCTH,

9. (QopMupoBaHUE MPENCTABICHUI O 3HAYCHUU XMMUYECKOH HAYKH B PEHICHHH COBPEMEHHBIX
IKOJIOTHYECKUX MPOOJIEM, B TOM YUCJIEC B MPEIOTBPANICHIUN TEXHOTCHHBIX U 3KOJOTUYCCKHIX
Karactpod.

BbinyckHuK Ha 6a30BOM YpPOBHE HAYUMTCS:
— IIOHMMAaTh XMMHUYECKYI0 KapTHHY MHUpa KaK COCTAaBHYIO 4acThb LEJIOCTHON HAay4yHOW KapTHHBI
MUDa;
— packpbIBaTh pOJb XUMHH W XUMHYECKOTO TPOHM3BOJICTBA KaK IPOM3BOAMTEIHLHOW CHIIBI
COBPEMEHHOT0 O0IIECTBa;
— (popmynupoBaTh 3HaUEHUE XUMUH U €€ TOCTIKEHUH B MIOBCETHEBHON KU3HU YEIOBEKa,
— YCTaHaBIIMBATh B3aUMOCBSI3U MEXKy XUMHEH U APYTUMHU €CTECTBEHHBIMH HayKaMH;
— (opmynupoBaTh OCHOBHBIE IIOJIOKEHUSI TEOPHH XHUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
COEJIMHEHUH 1 WITIOCTPUPOBATH UX MPUMEPAMU U3 OPraHUYECKOM U HEOPTaHUYECKOW XUMHUU;
— apryMEHTHpOBaThb YHUBEPCAJIBHBIM XapaKTep XUMUYECKUX IOHSATHHA, 3aKOHOB M TEOpUH AJIs
OpPraHUYECKON U HEOPraHUYECKON XUMUH;
— ¢opmynupoBaTh nepuoandeckuii 3akoH J[. 1. MeHneneeBa u 3aKOHOMEPHOCTH H3MEHEHHHA B
CTPOCHHMU U CBOMCTBaX XWMHUYECKHMX DJEMEHTOB M OOpa30BaHHBIX HMMH BEIIECTB HAa OCHOBE
HEePUOIUUECKON CUCTEMBI KaK IpagMuecKoro 0ToOpaxeHus MeprHoANYECKOro 3aK0Ha;
— XapakTepu30BaTh S- M P-dJIEMEHTHI, & TAKXKE JKEJIE30 MO MX IMOJOXKECHHIO B IEPUOJUYECKON
cucteme 1. V1. Menpeneena;
— KJacCU(PHUIMPOBATh XUMUYECKHE CBSI3U U KPUCTALTUIECKHE PEIIETKH, OOBSICHITh MEXaHU3MBI UX
oOpa3oBaHMsi M JOKa3blBaTh €IUHYIO TPUPOAY XHUMHUYECKHX CBs3ed (KOBAJICHTHOW, HOHHOM,
METaJUTMYeCKOM, BOJOPOIHON);
— OOBSCHATH NPUYMHBI MHOTOOOpa3Msi BELIECTB, HCIIONb3YysS SIBICHUS W30MEPUH, T'OMOJIOTHH,
AJIOTPOIINH;
— KJaccu(PUUMPOBAaTh XUMHYECKHE pEaKUUMd B HEOPraHMYECKOHM M OpPraHWYecKOM XHWMHUHU IO
Pa3IMYHBIM OCHOBAHMSIM M YCTAHABJIMBATh CIIEUU(UKY TUIIOB PEAKIMi OT 00ILEro yepe3 0coOOeHHOE
K €IUHIYHOMY;
— XapaKTepHu30BaTh THIPOIHN3 KaK crienu(@UIHBIA OOMEHHBIN MPOILECC M PACKphIBaTh €ro poJib B
JKUBOM U HEXKUBOW NMPUPOJIE;
— XapaKTepHu30BaTh IEKTPOIH3 KaK CIEIU(PUIHBIN OKUCINTEIHHO-BOCCTAHOBUTEIBHBIN MPOIIECC U
ONpPEAEIIATh €r0 MPAKTUYECKOE 3HAUCHHUE;
— XapakTepHu30BaTh KOPPO3HI0 METAIOB KaK OKHCIIUTEIbHO-BOCCTAHOBHUTENBHBIM MpoOLECC U
npeiaraTh CrocoObl 3aIUTHI OT HEE,;
— KJ1accu(puIMpoOBaTh HEOPraHMUECKHE U OPraHUYECKUE BEILIECTBA;
— XapaKTepu30BaTh OOLIME XMMHUYECKHE CBOICTBA Ba)KHEHIIMX KJIACCOB HEOPraHUYECKHX H
OpPraHMYECKUX COEIMHEHUH B MJIaHe OT 00ILero yepes3
0COOEHHOE K €TUHUYHOMY;
— HCIIOJIb30BaTh 3HAKOBYIO CHCTEMY XHMHMYECKOTO SI3bIKa JJIs1 OTOOpa)keHHsI COCTaBa (XMMHUECKHUE
(hOopMyITBI) U CBOWMCTB (XUMHUYECKUE YPABHEHNSI) BEIIECTB;
— HCIOJIB30BaTh MPABWIA U HOPMBI MEXIYHAPOJIHON HOMEHKIIATYpPBI JIJISi COCTABJICHHS Ha3BAaHUU
BelIeCcTB 1o (opMynaM M, HA000pPOT, Il COCTABICHHUS MOJIEKYJSIPDHBIX M CTPYKTYPHBIX (OpPMYII
COEJIMHEHMI 10 UX Ha3BaHUSIM;
— 3HaTh TpPHUBHAJbHBIE HA3BaHMS BaKHEUIIMX B OBITOBOM OTHOIIEHWH HEOPraHUYECKUX
OpPraHMYECKUX BEILECTB;



— XapaKTepu30BaTh CBOWCTBA, MOJyYCHHWE M NPHUMEHEHHE BAXKHEWUIIMX NpEACTABUTENCH KIIacCOB
OpraHMYECKUX COEAMHEHUM (aJKaHOB, aJKEHOB, aJKUHOB, AaJKaJUCHOB, apOMaTHUYECKHUX
YIJI€BOJIOPOIOB, CIUPTOB, (PEHOJIOB, albACTUIOB, MIPEIEIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIIOT,
CJIOXHBIX 3()UPOB U )KUPOB, YIIEBOJOB, AMUHOB, AMUHOKHUCIIOT);

— yCTaHaBIUBaTh 3aBUCUMOCTh SKOHOMHUKHU CTPaHbI OT TOOBIYM, TPAHCTIOPTUPOBKHU U NEpepabOTKU
YTJI€BOJIOPOIHOTO ChIPbsl (HE(TH U MIPUPOIHOTO ra3a);

— DKCTEPUMEHTAIIFHO MOATBEPKAATh COCTaB M CBOMCTBA BaKHEHIINX MPEICTaBUTENCH M3YYEHHBIX
KJIACCOB HEOPTaHUYECKUX U OPraHUYECKHX BEIIECTB C COOIOACHNEM MPABHII TEXHUKH O€30MaCHOCTH
npu paboTe ¢ XUMHUYECKUMU BEIIECTBAMH M JTAOOPATOPHBIM 000PYI0BaHUEM;

— XapaKTepU30BaTh CKOPOCTh XMMUYECKOH peakiuu 1 €€ 3aBUCUMOCTh OT Pa3IHMYHbIX (DaKTOPOB;

— XapakTepu30BaTh XMMHUYECKOE PABHOBECHE M €r0 CMEUICHHE B 3aBUCHMOCTH OT Pa3IHMYHBIX
(bakTopoB;

— TPOU3BOAUTH PACUETHI MO0 XMMHUUYECKUM (POpMyNiaM M YpaBHEHHUSM Ha OCHOBE KOJIMYECTBEHHBIX
OTHOLUEHUN MEXAY yYaCTHUKaMU XUMHUYECKUX PEaKLUi;

— co0mroiaTh NpaBWIa HKOJOTMUYECKOW O€30MacHOCTH BO B3aMMOOTHOILIEHHMAX C OKpYXKarolei
Cpeoii nmpu oOpaIieHny ¢ XMMUYECKIMH BEIIECTBAMH, MaTepUaIaMU U TPOIIECCAMHU.

BbinyckHHK Ha 6a30BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYUHTHCS:

— UCNONb3068AMb MEMOObL HAYYHO20 NO3HAHUS NPU GLINOJIHEHUU NPOEKMO8 U YUeOHO-
UCCNe008aMeNbCKUX 3A0AY XUMUYECKOU MeMAmUKU,

— NPOCHO3UPOBAMb CIPOEHUE U CEOUCNBA HE3HAKOMBIX HEOP2AHUYECKUX U OP2AHUYECKUX 8elyecmE
Ha 0CHOBE AHANO2UU;

— NPOCHO3UPOBAMb MEUeHUE XUMUYECKUX NPOYECCO8 8 3A8UCUMOCTIU OM YCI08UTL UX NPOMEKAHUS U
npeoaazams cnocobbl YnpasieHus SMumu npoyeccamu,

— YCMaHaeIu8amy 83auUMOCEA3U XUMUU C NPEOMEMAMU SyMAHUMAPHO20 YUKILA (A3bIKOM,
JIUMepamypotl, MUpo8oul Xy00HeCmE8eHHOU KYIbmypoul),

— pPAcKpwi8ams poib XUMUYECKUX 3HAHULU 8 OyOyujell NpaKmuieckol 0essimeibHOCmU,

— PACKpwI8amsb poib XUMUYECKUX SHAHUU 8 (opMuposanuu UHOUBUOYALHOU 00pA308aMENbHOU
mpaexmopuu;

— NPOCHO3UPOBAMb CHOCODHOCb HEOP2AHUYECKUX U OP2AHUYECKUX 8eUeC8 NPOAGIAND
OKUCTUMENbHbIE U/UNU 80CCMAHOBUMENbHbIE CGOUCMEA C YUEMOM CMeneHell OKUCLeHUs. J1eMeHMO08,
ux oopazyrowux;

— apaymMenmuposams eOUHCME0 MUpa 6ewecms YCmanosileHUeM 2eHeMuU4eckoll C8a3Uu Mexicoy
HeopeaHuyecKUMU U OP2aHudecKUMU eujecmeamu;

— 81a0emb XUMUYECKUM A3bIKOM 0151 0002aWeHUsl CIOBAPHO20 3ANACA U PA3GUMUS pedll;

— Xapakmepu3oeams CMaHoBIeHUe HAYYHOU Meopuu Ha npumepe OMKpulmus NepUoOULecKo2o
3aKOHA U MeOoPUU XUMULECKO20 CIMPOEHUSI OPSAHUYECKUX GeUjeCmE;

— Kpumudecku OMHOCUMbCS K NCEGOOHAYYHOU XUMUYECKOU UHGOpMayuU, NOTyYaemoll U3 pasHulx
UCTNOYHUKOB,

— NOHUMamb 27100abHble NPOOIEMbL, CIOAWUE Neped YeN08eHecmBOM (IKOI02UUecKuUe,
9HepemuiecKue, Cblpbegble), U NPeonazamy nymu Ux peuenus, 8 mom 4ucie u ¢ NOMOWbIO XUMUU.



2. Coaepxxanue y4eOHOro npeamera XumMus
11 knace
(34 yaca, 1 yac B Hee0)
OOyueHue XUuMHH peaan3yeTcs M0 CIeIyIOIUM pa3/enam:
Tema 1. Ctpoenne BemectB (9 u)

Ocnosnvle ceedenus o cmpoenuu amoma. CTpOEHUE aToMa: sIIpO U 3JIEKTPOHHAs 000JI0UKa.
N3oTonbl. XuMU4YeCKui 31€MEHT. boJIbIION aIpOHHBIMKOJIIAWIEp. Y POBHU CTPOEHHUSI BELIECTBA.

Ilepuoouueckuii 3akon J[. U. Menoeneesa 6 ceeme yuenus o cmpoeruu amoma. OU3ndecKuit
CMBICI TMOPSAKOBOIO HOMEpA 3JIEMEHTa, HOMEpa Iepuoja M HOMepa Ipynnbl. BajeHTHble
JJIEKTPOHBL. ODJIEKTPOHHAs KOH(MUIypalusi aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHs] CBOWCTB
3JIEMEHTOB B IIEPUOJIaX U Ipymnax. JIEKTPOHHbIE CEMENCTBA XUMUYECKUX JIEMEHTOB.
Qunocoghckue ocnosvl obwHocmu Ilepuoouueckoeo 3aKkoHa U Meopuu XUMUYECKO20 CIMPOEHUSL.
[Tpennocbuiku OoTKpbITHs [leproauueckoro 3aKoHa W TEOPUM XUMHUYECKOro cTpoeHus. Poib
JUYHOCTHU B UCTOPUU XUMHUHU. POJIb IPAKTUKY B CTAHOBJICHUU U PA3BUTHUU XUMUYECKON TEOPUU.

Hounaa xumuueckasa c64a3b U uOHHble Kpucmaiiuveckue pewemxu. KaTHOHBI KaK MPOSYKT
BOCCTAHOBJICHMSI aTOMOB METAJVIOB. AHMOHBI KaK IPOAYKT OKHCIIEHHS aTOMOB HEMETAJUIOB.
Honnast xumuueckast CBsI3b M MOHHAsI KpUCTAJUIMUECKas perieTka. FIoHbl IpOCThIE U CIIOKHBIE.

Kosanenmnasa xumuueckas ceési3vb. AmomHvie U MONEKYIAPHbIE KPUCMALIUYECKUE DEeUlemKU.
KoBanentHas mnossipHass W HENOJSpHas CBSA3H. OJEKTPOOTpULAaTeNbHOCTh. KpaTHOCTh
KOBJIEHTHOM  CBsI3U.OOMEHHBII M JOHOPHO-AKIENTOPHBIH  MEXaHU3Mbl  00pa30BaHMS
KOBaJIEHTHBIX CBsA3ei.Il0sIpHOCTD CBA3M U MOJSPHOCTH MOJEKYJbl. MOJIEKyIIpHbIE U AaTOMHbBIE
KPUCTAJTINYECKHUE PEIIETKH.

Memannuueckas  xumuueckas c643b. MeTalIIM4ecKue  KPUCTAIUIMUECKUE  PELIETKH.
Merannnueckass XMMHUYECKasl CBSI3b: MOH-aTOMBI M DJIEKTPOHHBIN ra3. ®dusznueckue CBONCTBA
METAJIJIOB U UX NIPUMEHEHHE Ha OCHOBE 3TUX CBOMCTB. CILJIaBbl UEPHbBIE U LIBETHBIE.

Booopoonas xumuueckas ceéazvp. BonoponHas XMMHUYecKas CBSI3b: MEXMOJEKYISIpHas |
BHYTPUMOJIEKYJISIpHAsl. 3HaYE€HUE BOJOPOJIHOM CBSI3U B MIPUPOJIE U )KU3HU YEJIOBEKA.

Ilonumepul. IlonuMepel, HMX TMOJYYEHHE: PEAKUMHM MOJIMMEPU3ALUNA M  TOJMKOHICHCALUH.
IInactmaccel. BomokHa. Heoprannueckue nmoammepsl.

Hucnepchvie cucmemsi. JlucriepcHble CUCTEMBI: aucnepcHas (aza M JUCIEPCHOHHAs Cpeaa.
Knaccugukanus 1ucrnepcHbIX CUCTEM IO arperaTHOMY COCTOSIHUIO U 110 pa3Mepy YacTHll (asbl.
I'pyboaucriepcHble CUCTEMBI: 3MYJIbCHU, CYCIEH3MH, a’p030JH. TOHKOIUCIIEPCHBIE CHCTEMBI:
resu U 3051u.CHUHEpe3uc U KoaryJisiusl.

HNemoncrpanuu. Pazmuunsie dopmel IICXD JI.M. MenaeneeBa. Moienb KpUCTaIINYECKON pe-
etk xsiopuga Hatpus. OOpaslbl MUHEpAJOB € HMOHHOM KPHUCTAJUIMYECKOM peleTKOM:
KaJblUTa, Tanuta. MoJenu KpUCTAaNIMYECKUX PEIIETOK «CyXoro Jipfa» (Wim Hona), aiamasa,
rpaduta (wim kBapua). Moaens mMoJisipHOro oObeMa raza. OOpasibl Pa3IMYHBIX JAUCTIEPCHBIX
CUCTEM: dMYJIbCUH, CYCIIEH3UH, a3po30JieH, rener u 3onei. Koarymsauus. Cunepesuc.

JlaGopaTropHble onbITbI. MOJEIMPOBAHUE METAUIMYECKOW KPUCTAUIMYECKON  PEIIETKHU.
Henarypauus Oenka. [TomydeHue sMmynbcuuM pactuTensHoro macia. lloiydeHue cycneH3un

«H3BECTKOBOTO MOJIOKA.

Tema 2. Xumunueckue peakuuu (12 u)

Knaccugurayus  xumuueckux peaxyuti. Peaknum ©0e3 M3MEHEHHMs] COCTaBa BEIECTB:
atoTponu3anuy U uzomepuzauuu. [puannsl amnotponuu. Knaccudukanus peakuuii no auciy

U COCTaBy pEareHToOB M MPOAYKTOB U MO TeraoBoMy 3¢ dexty. Tepmoxumudeckue ypaBHEHUs
pEeaKuui.

Ckopocmb xumuueckoti peakyuu. CKOPOCTh XUMHUUECKON peakuuu U (PakTopbl €€ 3aBUCUMOCTHU:
IIPUPO/Ia PEArnPYIOLIUX BEIIECTB, IUIOIIAAb UX COIPUKOCHOBEHUS, TEMIIEpATypa, KOHIIEHTPALUs
U HannuKe katanuzaropa. Katanus. ®epmentsl. UHrHOUTOPEI.

Xumuueckoe paenosecue u cnocoovl e2o cmewenus. OOpatumble peakiuu. OOmas
XapaKTepUCTHKA pEaKkUuu CHUHTE3a aMMHaka M yCIOBHMS  CMEIICHHS  pPaBHOBECHUS
IIPOM3BOJICTBEHHOIO IIPOLIECCa BIIPABO.



T'uoponuz. 'maponu3 HeoOpatuMmblii W oOpatumbiii. Tpu ciyudas ruaponusa cojieid. Porb
IUJIpoin3a B oOMeHe BemiecTB. Poib rujiponnsa B 3HEPreTHueckoM oOMeHe.
Oxucaumenvrno-eoccmanosumenvuvie  peakyuu. CreneHb  okucieHus. OKUCIUTENb U
BOoccTaHOBUTEINb. OKHUCIIEHHE U BOCCTAHOBJIEHUE. DJIEKTPOHHbIH OasiaHC.

Inexmpoauspacniagos u pacmeopos. IIpaxmuueckoe npumeHenue
anexmpoausa.l’anpBanoruiacTuka. ['ansBanocterus. Pagpunuposanue.

JleMoHCcTpanuM. DK30- U SHJAOTEPMHUYECKHE pEaKLUU. 3aBUCUMOCTb CKOPOCTH pEaKUuu OT
IIPUPOJBI BEIIECTB HAa IIPUMEpPE B3aMMOJCHCTBHS PAacTBOPOB PA3NIMYHBIX KHCIOT OAMHAKOBOMN
KOHLEHTPALlMU C OJIMHAKOBBIMM I'paHyJaMU LIMHKA U B3aUMOJEWUCTBUS OJUHAKOBBIX KYCOYKOB
pasHbIX METaJIOB (MarHus, IIMHKa, jKeJle3a) ¢ COJSIHOM KucinoToi.B3aumoneiictBue pacTBopos
CepHOW KHCIOTBI C pPAacTBOpaMH THOCYIb(haTa HATPUS PaA3TUYHOW KOHIEHTPALUH U
Temneparypsl.Mozens  kunsniero  cnos.PasnoxxkeHue 1nepokcupa  BOIOPOAA € MOMOIIBIO
karanu3aTtopa (okcupa wmapraua (IV)) wm karamasel chlporo Msica M ChIPOTO
kaprodeins.Ilpocreiime oOKMCIUTETLHO-BOCCTAHOBUTEIbHBIC PEAKLIMU: B3aUMOJCHCTBUE 1IMHKA
C COJITHOM KHCJIOTOM W keneza ¢ pactBopoMm cyibpara menu (I).Mogens 3nexTponmsepa.
Mogenb 37eKTpONU3HON BaHHBI ISl IOY4E€HUS aTFOMUHUS.

JlabopaTopusbie onbIThl. [IpoBenenue peakuuii, MAymux A0 KOHLA, 1o mnpasuiybeproiuie.
Pa3noxeHne nepokcua BOJOpO1a C MOMOILIBIO TMOKCUAA Mapradua. McnbiTaHue HHIMKaTopaMu
Cpe/ibl pacTBOPOB COJICH pa3iuYHbIX THIOB. B3aumopeiictBue pactBopa cyibdara menu (I1) c
JKEJIE30M U THUIPOKCHUJIOM HATpHSL.

IIpakTuyeckas padora. PemieHue -SKCIIEPUMEHTAIBHBIX 3aJad MO TeMe «XUMHUYecKas
peaxkuus».

Tema 3. BemecTBa 1 ux coiicrba (9 u)

Memannvt. O6mue ¢Gusnueckue cBOMCTBa MeTayioB. Kiaccmdukanusi MEeTalloB B TEXHUKE U
xumud. OOLIMe XUMHYECKUE CBONCTBA METAJIOB. YCIIOBUS B3aMMOJEHCTBHS METAIOB C
pacTBOpamMu KHUCJIOT U cojiei. MetaiutoTepMus.

Hememannvi.  Bnacopoouvie  2asvi. Hemetannsl  kak — okuciautend. Hemeramnsl  Kak
BOCCTaHOBUTENHU. Psan anexTpooTpuiatenbHOCTH. IHEepTHBIE Wi 6J1arOpoHbIE Ta3bl.

Kucnomur neopeanuueckue u opeanuueckue. KucioTsl ¢ TOYKU 3pE€HUS aTOMHO-MOJIEKYIISIPHOTO
yueHus. KuciaoThl ¢ TOUKH 3peHUs TEOPUH IEKTPOIUTUYECKON Jucconuanuu. Kucnorsl ¢ Touku
3peHust MpoToHHOU Teopun. OOIIMe XUMUYecKre CBOMCTBa KucaoT. Kiaccudukanus Kucior.
Ocnoganus  neopeanuyeckue u opeanuyeckue. (OCHOBaHMIC TOYKM 3pEHUS ATOMHO-
MOJIEKYJISIpHOTO  ydeHus. (OCHOBaHMSI C TOYKHM 3pEHHS TEOPHUM  DJIEKTPOJIUTHYECKOMN
nuccouuanuu. OCHOBaHUS ¢ TOYKU 3pEHUsl MPOTOHHOM Teopuu. OOIIre XMMUYECKHE CBONCTBA
ocHoBaHMA. Kiaccuduxanus ocHOBaHU.

Amcpomepnvie  coeounenuss Heopeanuueckue u opeanuyeckue. AMPOTEpHbIE OKCUABI U
runpokcuabl.  Ilodydenne wu  cBoiicTBa  aM(OTEpHBIX HEOPraHWYECKHUX  COEAMHEHUI.
AMUHOKHUCIOTHI — aMpOTEepHbIE OpraHnyeckue coequHenus. [lentuapl 1 nentuaHas cBs3b.
Coau. Knaccugukanus coneit. XKecTkocTh BOJIbI U crioco0bl €€ ycrpanenus. [lepexon kapOonaTa
B rHJIpokapOoHatT u o6parHo. O0IIMe XMMHUYECKHEe CBOMCTBA COJEH.

Jemoncrpanun. Koutekuust metamnos. Komneknuss Hemertannos. Ilomyuenne ammuaka u
u3ydyeHue ero cBoiMcTB. [lomyuenue amoTepHOro THUAPOKCHIA U HU3YYEHHE €ro CBOWCTB.
ITonmy4yeHue ’KeCTKOM BOABI U yCTPAHEHHUE €€ KECTKOCTH.

JlabopaTopHble onbIThl. [lonyuyeHne HepacTBOPUMOIO TMIPOKCHIA U €r0 B3aUMOACHCTBHE C
KUCI0TON. Pa3nuunple ciaydau B3auMOJEWCTBUS PAcTBOPOB COJIEH alIOMHUHUS CO ILEIO0YbIO.
VYcTpaHeHne )KeCTKOCTH BOJIBI.

IIpakTuyeckasi padora. Pemenne skciepuMeHTAIBHBIX 3a71a4 10 TeMe «BerecTBa u ux
CBOMCTBaY.

Tema 4. XuMusi B coBpeMeHHOM o01ecTBe (4 u)

Xumuueckasn mexnonozus. Ilpouzeoocmeo ammuara u memanond. XUMU4ecKasi TEXHOJIOTHsI.
XHMHYECKHE MPOLIECC, JIEKAIINE B OCHOBE ITPONU3BOICTBA AMMHAKA M METAHOJIA.
XapakTepHucTuKa 3TuX nporeccoB. O0Me HaydyHble TPUHIUITBI XUMUYECKOTO IPOU3BOJICTBA.



Xumuyeckasn epamomHocms Kak KOMROHEHM o0well Ky1bmypbl yeroseka. MapKupoBKa
YIIaKOBOYHBIX MaTEpUANIOB, JJIEKTPOHUKHU U OBITOBOM TEXHHUKH, SKOJIOTMYHOTO TOBApa,
MPOJIYKTOB MUTAHUS, STUKETOK 110 YXOAY 32 OACKIOM.

demoncTpaumuu. Mojiesib MPOMBIIIIEHHON YCTaHOBKH MOJIYyYEHHS CEPHOM KUCIOThl. Mojenb
KOJIOHHBI CHHTE3a aMMHUaKa. BuaeodparMeHThI U CITaiiJIbl O CTETICHU YKOJIOTHYECKON YUCTOTHI
TOBapa.

JlabopaTopHble onbIThI. V3ydueHre MapKUPOBOK Pa3IMUHbBIX BUIOB MPOMBIIIICHHBIX U
IIPOJIOBOJILCTBEHHBIX TOBAPOB.



1. KanengapHo-teMaTHyeckoe NJAHMPOBAHME M0 XUMHUH

11 kaacc (34 yaca, 1 yac B He/1eJI10)

No Tema ypoka Hara [Ipumeuanue
/T
[Inan ®dakT
Tema 1. Cmpoenue sewecmesa (9 u)
1. OCHOBHBIE CBE/IEHUS O CTPOEHUHU aTOMa. 1 HEJ
ceH
2. [Tepuoanueckas cuctemMa XMMU4YeCKuX 35emenToB .M. | 2 Heq
MeneneeBa U yueHUE O CTPOCHUU aToMa. CeH
3. dunocodckue ocHOBBI 001IHOCTH [lepronnueckoro 3 HeJ
3aKOHA ¥ TEOPUU XUMHYECKOTO CTPOCHUS. CeH
4, Nonnast XuMu4eckasi CBsI3b M HOHHBIC KpUCTAITUYECKue | 4 HEJ
PEIIEeTKH. ceH
5. KoBasientHass  xuMudeckast CBsA3b. AToMHBIE U | 1 Hen
MOJIEKYJISIPHBIE KPUCTANIMYECKUE PEIIETKH. OKT
6. Mertannndeckass XMMU4eCKasi CBSI3b. 2 HeJl
OKT
7. Bogopoanas xumuueckas CBA3b. 3 HeJl
OKT
8. [Tonumepst. 4 Hel
OKT
9. JlucniepcHbie CUCTEMBI. 1 HeJ
HOSI
Tema 2. Xumnueckue peaxkuuu (12 1)
10. Krnaccudukanus XuMHUECKUX pPeaKIIUi. 2
HEJTHOSI0
11. Krnaccudukanus XuMIHYEeCKUX PEeaKIIHiA. 3
HEJTHOSI0
12. CKOpOCTh XMMHUYECKUX PEAKIIUH. 4
HEHOS0
13. OO6paTUMOCTh XMMHUYECKHUX PEAKIMi. XUMUYECKOe 1 Hen
paBHOBECHE U CIIOCOOBI €T0 CMEIICHHUS. JIeK
14. | I'maponus. 2 Hen
JIEK
15. | I'mapomnus. 3 HEx
JIeK
16. | OKUCIUTETHHO-BOCCTAHOBUTEIBHBIC PEAKIUH. 4 Hen
JIeK
17. DIEeKTPOJIN3 PACIUIABOB M PaCTBOPOB. 3 HeITHB
18. | [IpakTHueckoe MpUMEHEHHUE IEKTPOJIN3A. 4 HesTHB




19. | IIpaktuueckas pabora Ne 1. Pemenne 1 menden
IKCIIEPUMEHTAIBHBIX 3324 10 TeME «XUMUYEeCKast
peaxkuus.
20. | IloBropeHue u 0000IICHHE U3YICHHOTO. 2 Henden
21. | Konrponbnas padora Ne 1 «CtpoeHue BemecTsa. 3 Hex
XuMuyeckasi peakius». ¢bes
Tema 3. Bewecmea u ux ceoticmea (9 u)
22. Merasuisl. 4 nenden
23. Hewmeramnbl. biaropoansie rassi. 1 Hen
Map
24. | KucnoTsl HEOpraHUYECKHE U OPraHMYECKHeE. 2 Hen
Map
25. | OcHOBaHMSI HEOPTAHUYECKUE M OPTaHUYECKHE. 3 Hex
Map
26. | AMdoTepHbIe COeTUHEHNUS HEOPTAaHNYECKUE 1 4 Hen
OpraHHYECKHUE. Map
27. Coimn. 1 Henmarp
28. | Ilpaktuyeckas pabora Ne 2. Pemenue 2 Henanp
SKCIIEPUMEHTATbHBIX 3a/1a4 1o TeMe «BemecTBa u ux
CBOMCTBaY.
29. | IloBropeHue u 0000IICHNE TEMBI. 3 Henarp
30. KonTponbnas padota Ne 2 «BerectBa u ux cBOWCTBa». | 4 Hex
amp
Tema 4. Xumus 6 cospemennom oowecmee (4 u)
31. XuMuyecKasi TEXHOJIOTHSL. 1 Hen
Masi
32. | Xumuueckasi TpaMOTHOCTh KaK KOMIIOHEHT 00IIei 2 Hen
KYJIbTYpPBI YeTIOBEKa. Masi
33. | [loBropenue u o0o0IIeHNE KYypCa. 3 HEx
Mast
34. | [lonBeneHue UTOroB y4eOHOTO TOAA. 4 HEx
Mast

HUroro 3aron

K.p. — 2, Ip.p. — 2.

34 gyaca
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