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MNOACHUTEJIBHASA 3AIIUCKA
Pabouas mporpamma cocTaBieHa Ha OCHOBE JIOKYMEHTOB:
[Ipuka3z MunucrepcTBa oOpazoBanusi U Hayku Poccuiickoit @eneparuu ot 17.12.2010 1. Ne
1897 «O06 yTBepxaeHun (eaeparbHOro rocy1apCTBEHHOr0 00pa3oBaTeNIbHOIO CTaHAapTa OC-
HOBHOTO 00ImIero oOpa3oBaHHs» C W3MEHEHUSMHU W AononHeHusMUH 0129.12.2014 1, ot
31.12.2015 .
[IpumepHas mporpamma Mo XMMHH OCHOBHOT'O OOIIET0 00pa3oBaHus;
ABTopckas nporpamma no xumun. ABtop ['abpuernsn O.C.
OcHoBHas oOpa3oBaTebHas MporpaMMa OCHOBHOTO o01iero oopasopanuss MOV «IlonmoBuH-
ckas COILL»
[Iporpamma paccuntana Ha U3ydyeHue XuMuu Ha 136 yacoB: 2 yaca B HEJENt0, Bcero 68 yacoB
B roj B 8 Kjacce u 2 yaca B HeJeINto, Bcero 68 yacoB B roj B 9 knacce. [Iporpamma peanuzy-
€TCsl IPU TIOMOIIM yueOHUKa:
Ia6puensu O.C. Xumus. 8 kiacc: yueOnuk..- M.: [Ipocsemenue, 2021.
INabpuensu O.C. Xumus. 9 knacc: yueOHuk..- M.: [Ipocsemenne, 2019.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBLI 110 XUMHUHN HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3ybTaThl OCBOSHHSI IPOrPaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHMsl JOCTH-
ratoTcsi B Xo/ie 00y4eHHUs] XUMHUH B €IMHCTBE y4€OHOM M BOCIUTATEIbHON JESITEIbHOCTH B COOT-
BETCTBUU C TPAJULMOHHBIMH POCCUHCKMMM COLMOKYJIBTYPHBIMH U JYXOBHO-HPABCTBECHHBIMU
[EHHOCTSIMH, TPUHATHIMU B OOIIECTBE MPABUIAMUA U HOPMaMH TOBEICHUS U CIIOCOOCTBYIOT IPO-
1[eCCaM CaMOIIO3HaHUs, CaMOPa3BUTHS U COLMAIN3ALUN 00yYaIOIUXCS.

JIMYHOCTHBIE pe3yJIbTAaThl OTPAXKAIOT FOTOBHOCTH OOYHYAIOIMXCSl PYKOBOJCTBOBATHCS CH-
CTEMOU NO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALIMI U PACIIMPEHUE OIbITA JEATEIBbHOCTH Ha €€ OCHO-
BE€, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOT'O OTHOILEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY U HAyYHOMY
HaCJIEIUI0, TIOHUMaHMs 3HaYCHHUs] XMMHUYECKON HayKH B JKU3HU COBPEMEHHOIr0 OOIIECTBa, CIIO-
COOHOCTH BJIQJIETh JOCTOBEPHOM MH(pOpMaLKEel O MepeloBbIX TOCTUKEHUAX U OTKPBITHIX MUPO-
BOH U OTE€YECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAayYHBIX 3HAHUAX 00 yCTpOHCTBE MUpPA U
oO1ecTBa;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IIPEJICTABICHNS O COLMAJIBHBIX HOPMax M MpaBUiaX MEXJIMYHOCTHBIX OTHOLIEHWH B KOJI-
JIEKTUBE, KOMMYHHKATUBHOM  KOMIIETEHTHOCTM B  OOIIECTBEHHO  MOJE3HOW,  yuel-
HO-UCCIIEI0BATEIbCKON, TBOPUECKON U JIPYTUX BUAAX JEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3-
HOM COBMECTHOW JIEATEIbHOCTH MPHU BHINOJHEHUH Y4€OHBIX, MIO3HABATEIbHBIX 3aJay, BBIMOJIHE-
HUHM XUMHYECKUX IKCIIEPUMEHTOB, CO3/IaHUM YU€OHBIX MPOEKTOB, CTPEMJIEHHS K B3aUMOIIOHUMa-
HUIO U B3aUMOIIOMOILM B TpoIiecce 3TOW y4eOHOH AesITeTbHOCTH, TOTOBHOCTU OLICHUBATH CBOE
MIOBE/ICHUE U TIOCTYNKU CBOMX TOBAPUUIEH C MO3UIUM HPABCTBEHHBIX U MPABOBBIX HOPM C y4é-
TOM OCO3HAHUS MOCJEICTBUN OCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHYECKHE MPEACTABICHHUS O BEIIECTBE U XMMUUYECKOM peakiuu, COOTBETCTBYIO-
LI1€ COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U COCTABJISIOIINE OCHOBY JUIsl IOHUMAaHUS CYILIHO-
CTH Hay4yHOM KapTHUHBI MHUpA, NMPEACTABIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPO-
JIbl, B3aUMOCBSI35IX YEJIOBEKA C MPUPOJHON CPEAOH, O POIM XMMUHU B ITO3HAHUM ITHX 3aKOHOMEp-
HOCTEH;

MO03HaBaTeIbHbIE MOTUBBI, HAIIPABJICHHbBIE HA MOJyYeHHE HOBBIX 3HAHUH MO XUMUH, HEOO-
XOJUMBIE ISl OOBSICHEHHS] HAOII0JaeMbIX IIPOLIECCOB U SIBICHUH, TO3HABATEIbHOM, HHpOpMAIH-



OHHOW M YMTATENIbCKOM KYyIbTYphl, B TOM YHCJIE HABBIKOB CAMOCTOATENBHOM paboThI C yueOHBIMU
TEKCTaMHM, CIPABOYHON JIMTEPATypOH, TOCTYIMHBIMU TEXHUYECKUMH CPEICTBAMU MH(POPMALIUOH-
HBIX TEXHOJIOTHH;

UHTEepeC K 00YyYCHHIO U MO3HAHMIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K Ca-
MOOOpa30BaHUIO, MPOEKTHOW M MCCIENOBATENBCKON ESITENbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBJIEHHOCTH U YPOBHs 00y4YEHMsI B JalbHEMILIEM;

4) ¢popMuUpOBaHHUS KYJIbTYPHI 310POBbSI:

OCO3HaHHUE LIEHHOCTH ’KU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/10POBbIO, YCTAHOBKH
Ha 3/10pOBBIH 00pa3 >KU3HU, OCO3HAHHUE IOCIEICTBUI M HENpPUATHE BPEAHBIX NMPUBBIYEK (yIIO-
TpeOJICHUS aJIKOTO0JIsl, HAPKOTHKOB, KYpPEeHHs1), HEOOXOIMMOCTH COOJIOACHUS MpaBHl 0€301MacHO-
CTU IIpU OOPALIEHNU C XMMUYECKHMH BEIIECTBAMU B OBITY U peasIbHON )KU3HU;

5) Tpy/0BOT0 BOCIUTAHUS

MHTEpeC K MPAaKTUUYECKOMY M3Y4EHUIO NMpodeccuii U Tpyaa pa3iMyHOIo pojia, YBaKEHHUE K
TPYAy U pe3yjbpTaTaMm TPYJOBOW JNESATEIBHOCTH, B TOM UYHCJIE HA OCHOBE NPUMEHEHMSI NIPEAMET-
HBIX 3HAaHUI 110 XUMUH, OCO3HAHHBIM BBIOOP MHAMBUIYAIbHON TPaeKTOPUH IPOAOIIKEHUs 00pa-
30BaHMs C y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMMH, OOIIECTBEHHBIX HHTEPECOB
U NOTpeOHOCTEH, YCIEIHON NpodecCuOHaIbHOM AesITeIbHOCTH M Pa3BUTHS HEOOXOIUMBIX yMe-
HU, TOTOBHOCTB a/IalITHPOBATHCS B MPO(eCCHOHAIBHOM Cpee;

6) IK0JIOTHYECKOTO0 BOCTIHTAHUSA:

9KOJIOTMUYECKHU Lielecoo0pa3Hoe OTHOLIEHUE K MPUPOJIe KaK UCTOYHMKY U3HU Ha 3emie,
OCHOBE €€ CyILeCTBOBAaHMUs, TOHUMaHKUE LIEHHOCTH 3/I0POBOT0 U Oe30macHoro oopasa »KU3HH, OT-
BETCTBEHHOE OTHOIIICHHE K COOCTBEHHOMY (PM3NUIECKOMY M IICUXMUYECKOMY 3/I0POBBIO, OCO3HAHHE
LIEHHOCTH COOJIIO/IEHHs MpaBil O€30IaCHOTO MOBEIEHUs MpHU paboTe ¢ BEIECTBAMHU, a TaKXKe B
CUTYalUsIX, YTPOXKAIOUIUX 310POBbIO U )KU3HU JIIOJIEH;

CIOCOOHOCTH HMPUMEHSTh 3HAHMS, MOJIy4aeMble NPH U3YYCHUM XUMHHM, JUIs PELIeHus 3a-
Jlay, CBSI3aHHBIX C OKPY>KAlOLIEeW MPUPOAHON CpPeOoH, NI MOBBILIEHUS YPOBHS 3KOJIOTHMYECKON
KYJIbTYpPbl, OCO3HAHUS TJI00aJIbHOIO XapaKTepa 3KOJOTMYECKUX MPOOJIEM U MyTeW MX pelieHUs
IIOCPEACTBOM METOAOB XHMHUH, SKOJIOIMUECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBAaTLCS UM B
ITI03HABATEJIbHOW, KOMMYHUKAaTUBHON U COLMAJILHON IIPAKTUKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaMeTHBIX pe3yJIbTaTOB BBIACNAIOT 3HAUMMBbIE 1JI1 (OPMHUPOBAHUS MHU-
POBO33peHHsI OOIIeHAaYyYHbIE MOHATHUS (3aKOH, TEOPHsl, MPUHIIMII, TUIOTe3a, (pakT, cuctema, mpo-
LIECC, AKCIEPUMEHT M JpPYroe.), KOTOpble HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax M MO3BOJIAIOT Ha OCHOBE 3HAHHWM M3 3TUX NMpeAMETOB (OPMHUPOBATH MPECTABICHUE O
LIEJIOCTHOW Hay4yHOH KapTMHE MHpa, U YHUBEpcalibHble y4ueOHble NeHCTBUS (IIO3HABATEIbHbIE,
KOMMYHHUKATHBHBIE, PETYJISTUBHbIE), KOTOpbIE 00ecrednBaoT (OpMUPOBaAHNE TOTOBHOCTH K ca-
MOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYILECTBICHHUIO YIEOHO 1eATeNbHOCTH.

ITo3naBaTenbHBbIC YHHBEPCAJbHbIC YUeOHbIC e CTBHUS

Ba3zoBble Joruyeckue aeiicrBus:

YMEHHSI UCIIOJIB30BATh MPUEMBI JIOTHYECKOTO MBIIUIEHUS IIPU OCBOSHUH 3HAHWI: pacKpbl-
BaTh CMbICJI XUMHUYECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIE MPU3HAKH, YCTaHABIMBATh B3au-
MOCBSI3b C APYTUMH MOHATHIMHU), UCTIOJIb30BaTh MOHATHS A1 OOBSCHEHUS OTJACNBHBIX (PaKTOB U
SIBJIGHUH, BEIOMPATh OCHOBAHUS U KPUTEPUHM JIJISl KJIACCU(PUKALMU XUMUUECKUX BEIIECTB U XUMHU-
YEeCKUX peaKIfif, yCTaHaBIUBaTh MPUUMHHO-CIIEICTBEHHbBIE CBA3M MEXIY OOBEKTaMU M3y4eHUs,
CTPOUTbH JIOTUYECKUE PACCYKIEHUS (MHIYKTHUBHBIC, AEIYKTUBHBIE, [0 aHAJIOTUH), JIENaTh BHIBO-
Ibl ¥ 3aKJIFOUEHMUS;

yMEHHE MPUMEHATh B IPOIIECCE MO3HAHUS MOHATHUS (MPEAMETHbIE M METalpeAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIN, HCIIONIb3YEMbIE B XUMHH, IPEe0OPa30BbIBATH IIUPOKO MPH-
MEHSIEMbI€ B XUMHH MOJIEJIbHBIE MTPEJICTABICHUS — XUMUYECKUH 3HAK (CUMBOJ 3JIEMEHTA), XUMU-
yeckas (popMysia U ypaBHEHHE XMMUYECKOH peakiuu — MpU PEHIeHUH Y4eOHO-TI03HABATEIbHBIX
3a/1a4, ¢ Y4ETOM 3TUX MOJENbHBIX MPEJCTABICHUHN BBISBIATh U XapaKTepU30BaTh CYLIECTBEHHbIE



MPU3HAKU M3y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIIHi, BBIABIATH 00-
e 3aKOHOMEPHOCTH, MPUIMHHO-CIICJICTBEHHBIC CBS3H M MPOTUBOPEUUS B U3y4aeMbIX IMpOIlEC-
cax u SIBJICHUSIX.

Ba3oBble uccienoBareibcKue 1elCTBUS:

YMEHHE HUCIOJIb30BaTh IOCTABJICHHBIE BOMPOCHl B KayeCTBE WHCTPYMEHTa IO3HaHUS, a
TaK)Ke B KAUYeCTBE OCHOBBI JUIsi (JOPMUPOBAHUS THITOTE3HI IO TIPOBEPKE MPABUIBHOCTH BBICKA3bI-
BAE€MbIX CYKJICHH,

MpUOOpPETEHUE OTBITA MO TUTAHUPOBAHHIO, OPTAHU3AINH U TTPOBEICHUIO YICHUYECKUX IKC-
MEePUMEHTOB, YMEHHE HAOII0AATh 32 XOJOM MPOIlecca, CAMOCTOSTENILHO TPOTrHO3UPOBATh €ro pe-
3yNbTatT, GOPMYyIUPOBAThH OOOOIICHHS U BBIBOJBI IO PEe3yJbTaTaM MPOBEIEHHOTO ONBITA, HUCCIIC-
JIOBaHHUSI, COCTABIISATH OTUYET O MpOAETaHHON padoTe.

Pabora ¢ undopmanmeii:

yMEHHE BbIOWpaTh, aHAIU3UPOBATh U MHTEPIPETUPOBATH HH(POPMAIIUIO PA3INYHBIX BUJIOB
1 hopm mpeacTaBIeHuUs, TOTy4aeMyI0 U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAS JIUTEpaTypa
XUMHUYECKOT'0 COJIEp>KaHusl, CIIpaBOYHbIe ocoOus, pecypcebl IHTepHeTa), KpUTHUECKH OIL[CHUBATh
MIPOTUBOPEUUBYIO H HEJJOCTOBEPHYIO HH(POPMAITHIO;

YMEHHE IPUMEHATh Pa3IMYHbIe METOMBI U 3aMPOCHI IIPHU MOUCKE U 0TOOpe MH(MOPMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX ISl BBITOJIHCHUS YI€OHBIX U MMO3HABATEIBHBIX 33714
ONpeAeNnEéHHOr0 THUMAa, MPUOOpEeTEeHHEe OmbiTa B 00JACTH HUCHOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHUH, OBJIAJICHUE KYJIbTYpO aKTHBHOT'O HCIIOJIb30BAHHS PA3TUIHBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOATEIHLHO BBIOMpPATh ONTUMAaNbHYIO (GopMmy mpezacTaBieHust uHop-
MaIliu ¥ WLTIOCTPUPOBATH pPellacMbIe 3a7a9i HECIOXKHBIMUA CXEMaMHM, JUarpaMmMamu, JTPYTHMH
dhopmamu rpadMKU U ©X KOMOMHAIIMSMU;

YMEHHE UCIOJIb30BaTh W aHAIM3UPOBAThH B Mpoliecce yUeOHOH M HCCIIeI0OBATEIbCKON Jes-
TEIHHOCTU UH(OPMALIMIO O BIUSHUU MIPOMBIILIICHHOCTH, CEIbCKOTO X03sIiCTBAa M TPAHCIIOPTa Ha
COCTOSIHME OKPY>KAIOIICH TPUPOIHON CPEIbI.

KoMMyHUKaTHBHBIE YHHBeEPCcATbHbIE YUeOHbIE el CTBHUS:

YMEHHUS 33]]aBaTh BOIIPOCHI (B XOJ€ Aualiora u (WJin) JUCKYCCHUU) MO CYIIECTBY o0Ocykaae-
MO TeMBbI, POPMYIUPOBATH CBOU MPEIOKCHHUS OTHOCUTEILHO BBITIOJTHCHHSI TIPEIOKCHHON 3a-
Jauu;

YMEHHUS TIPEJICTABIISITh TIOMyYEeHHBIC PE3YJIbTAThI TIO3HABATEILHOM JICITEIHHOCTH B YCTHBIX
U MHCBMEHHBIX TEKCTaX; JeNaTh MPE3CHTAIMI0 Pe3YyIbTaTOB BBIMOJHEHUS XUMHUYECKOTO JKCIIe-
pUMeEHTa (J1abOpaTOPHOTO OIBITA, TAOOPATOPHOM PadOTHI MO MCCIICTOBAHUIO CBOMCTB BEIIECTB,
y4eOHOTr0 MPOEKTa);

yMEHHUS Y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM IMO3HABATEIHHOU U
HCCIIEIOBATENLCKOM IeATEeIbHOCTH MPU PEUICHHUH BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE yuéTa 00-
IIMX WHTEPECOB W COTIACOBAHUS MO3HIHN (00CYXKIeHUsI, 0OMEH MHEHUSMH, «MO3TOBBIE HITYp-
MBbI», KOOpJMHAIIMS COBMECTHBIX ACHCTBHIA, OMpEEIeHNe KPUTEPUEB IO OIIEHKE KayecTBa BbI-
MTOJTHEHHOM paboTHI U IPYyTHE).

PeryisiTuBHbIE YHHBepPCAJIbHbIE y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSATEIIbHO OMNpPECNITh LENU AESITebHOCTH, IIAaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIHMPOBaTh M MPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO JESATENBHOCTb, BHIOMpATh
HauOosiee 3 PeKTUBHBIE CITOCOOBI PEIIeHUs] yYeOHBIX U MO3HABATEIbHBIX 33J/1a4, CAMOCTOSTEIb-
HO COCTaBJIATh WJIM KOPPEKTHPOBATh MPEATIOKEHHBIN aNropuT™M ACHCTBHIA MPH BBHITOJHEHUU 3a-
JTaHWH ¢ yIETOM TOJTyYSHUST HOBBIX 3HAHWH 00 M3y4aeMbIX O0OBEKTaX — BEHISCTBAX U PEAKIIHAX,
OILICHUBATh COOTBETCTBUE MOJYUEHHOTO Pe3y/bTaTa 3asBICHHOMN IEJIM, YMEHHE HUCIIOJIb30BaTh U
aHATM3UPOBATh KOHTEKCTHI, IIPEIjIaraeMbIe B YCIIOBUH 3aJaHUH.

HNPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMeTHBIX pe3yibTaTOB MO OCBOSHUIO 00s3aTEIIFHOTO COJIEPKaHUs, YCTAaHOB-
JIEHHOTO JaHHOU (efepanbHON pabodeil MporpaMMoid, BBIIEISIOT: OCBOGHHBIE 00yUYaIONTUMUCS
Hay4HbIC 3HAHHS, YMEHUSI M CIOCOOBI JCWCTBUH, crerudpuyecKue sl MPeaIMeTHON 00JIacTh



«XUMU», BUIIBI ACSITEILHOCTHU 10 MOJIYYEHUIO HOBOTO 3HAHMS, €r0 MHTEPIIpEeTaluu, npeodpas3o-
BaHUIO U IPUMEHEHHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYAIIHSIX.

K xonmy o6yyenus B 8 kjacce npeaMeTHbIe pe3ysbTaThl Ha 6a30BOM YPOBHE JOJKHBI OT-
paxxaTbh cHOPMUPOBAHHOCTH Y OOYJAIOLINXCS YMEHHIA:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHMYECKHX IOHSATUN: aTOM, MOJIEKYJa, XMMUYECKUI
AJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OJHOPOIHAS U HEOAHOPOI-
Hasl), BAJIGHTHOCTb, OTHOCUTENIbHASI aTOMHAsl U MOJIEKYJISIpHAs Macca, KOJIMYEeCTBO Be-
LIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBasl J0Js XMUMHYECKOrO 3JIEMEHTa B COEIUHE-
HUH, MOJISIPHBIA 00BEM, OKCHJI, KUCIOTA, OCHOBAHUE, COJIb, HJIEKTPOOTPHILIATEILHOCTS,
CTEIEeHb OKUCIJICHUS, XUMUYECKas peakius, Kiaccudukaius peakuii: peakiuu coeau-
HEHHsI, PEaKLUHN PA3JIOKEHUs, PEaKLUU 3aMEIICHUs, peakuu OOMeHa, 9K30- M DHJIO-
TEPMHUUYECKHUE PEaKIMH, TeIIOBOM 3(PdeKT peakluu, siApo aToMa, 3JIEKTPOHHBIN ClIou
aToMma, aTOMHasi OpOHTaJb, PJANYC aTOMa, XUMUYECKast CBSI3b, MOJISIPHAs M HETIOJISIpHAs
KOBAJICHTHAsI CBA3b, MOHHAS CBS3b, MOH, KATUOH, AaHHUOH, PacTBOP, MaccoBasi J0JIs Be-
1iecTBa (MPOLEHTHAS KOHIIEHTPALIMsI) B paCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX IMOHATUA U MPUMEHSTh 3TH I0-
HATHS IPYU OIMCAHUU BEUIECTB U UX MPEBPALCHU;

HCII0JIb30BaTh XUMUYECKYIO CUMBOJIMKY JJIsl COCTaBJI€HMs (DOPMYI BEUIECTB U ypaBHE-
HHU XUMUYECKUX PEAKLINN;

OTIpEe/EsATh BAJICHTHOCTb AaTOMOB JJIEMEHTOB B OHHAPHBIX COCTUHEHHSX, CTEICHb
OKHCJICHHUS AJIEMEHTOB B OMHAPHBIX COCAMHEHMSIX, MPUHAIJICHKHOCTh BEUIECTB K OIpe-
NeNEHHOMY KJIACCY COCIMHEHMM Mo (opmysiaM, BUJI XUMUYECKOHN CBSA3U (KOBaJCHTHAas
Y MOHHAs) B HEOPTAaHUYECKUX COCTMHEHUSAX;

packpsiBaTh cMmbica [lepuonnueckoro 3akona J[. M. MenpaeneeBa: JeMOHCTPpUPOBATH
[IOHUMaHHUE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT UX IO-
noxxenus B Ilepuoamueckoil cucreme, 3aKOHOB COXPAHEHHUS! MacChl BELIECTB, TOCTOSH-
CTBa COCTaBa, AaTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaipo;

OIMCHIBATh U XapaKTepu3oBaTh TabiuuHyto ¢opmy Ilepuoanueckoit cucreMbl XUMHUYe-
CKUX 3JIEMEHTOB: Pa3jinyaTh MMOHATHUS «TJaBHas noArpymnmna (A-rpymnmna)» u «o0o4Has
noarpynna (b-rpymnmna)y, mansie u Oosbline MEepUOIbl, COOTHOCUTH 00O3HAYEHUS, KO-
Topble uMmeroTcst B Tabnuie «llepuoguueckas cucrema XxuMudeckux snemeHToB Jl. .
MeHeneeBa» C UYUCIOBBIMU XAPAKTEPUCTUKAMHU CTPOEHHUS ATOMOB XUMHUYECKUX 3Jie-
MEHTOB (COCTaB U 3apsij AJipa, 0011ee YUCIIO 3JIEKTPOHOB U pacIlpeieleHHe UX 0 dJIeK-
TPOHHBIM CJIOSIM);

KJ1accu(UIUpoBaTh XMMUYECKHE 3JIEMEHThl, HEOPraHUYECKHEe BELIeCTBA, XMMHUYECKHUE
peakuuu (1Mo YUCIy U COCTaBY Y4acTBYIOIIUX B PEaKIMU BEIIECTB, IO TEIUIOBOMY 3(-
dexry);

XapakTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IUUHBIX
KJIACCOB, TOATBEpXAasl ONHCAHUE IpPHUMEpPaMH MOJEKYJSPHBIX YpaBHEHUH COOTBET-
CTBYIOLIUX XUMHUYECKUX PEAKIIMIA;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALICHUH B pAa3IUYHBIX YCIOBUSX;
BBIYHCIIATH OTHOCUTEJIBHYIO MOJEKYJIIPHYIO M MOJSIPHYIO MaccChl BEIECTB, MAaCCOBYIO
JIOJTI0 XMMHYECKOT0 3JIEMEHTa 1Mo (hopMysie COeTUHEHHUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUECKOH peakiny;

IIPUMEHSTh OCHOBHBIE OIEpAallMM MBICIUTEIBHON AEATEIbHOCTH — aHAIU3 M CUHTES,
cpaBHEHHE, 0000IIeHne, CUCTeMaTH3alMI0, KIACCH(PHUKAINIO, BBISIBICHUE MPUYHMHHO-
-CJICICTBEHHBIX CBS3€d — JIJII M3YYEHHUs] CBOMCTB BEIIECTB M XMMHYECKHX pPEaKIIHi,
€CTECTBEHHO-HAayUHbIE METObI TIO3HAHUS — HA0JII0IeHNEe, U3MEPEHUE, MOJIeIMPOBAaHUE,
AKCIIEPUMEHT (peabHbI U MBICIICHHBIN);



ClIeZIOBaTh MPaBWJIaM IOJIb30BaHUS XUMHUECKOW MOCYN0M M 1ab0paTOpHBIM 000pyno-
BaHUEM, a TaKXe MpaBUiIaM OOpalleHHsl C BEIECTBAMU B COOTBETCTBUH C MHCTPYKLUS-
MU T10 BBIIIOJHEHUIO Ja00PATOPHBIX XUMUYECKUX OMBITOB MO MOTYYECHUIO U COOMPAHHIO
ra3000pa3HbIX BEIIECTB (BOJOPOJA U KUCIOPOJIa), IPUTOTOBIEHHUIO PACTBOPOB C OIpe-
JEJIEHHOM MAacCOBOM JI0JIEW pacTBOPEHHOIO BELIECTBA, IIAHUPOBATH U MPOBOAUTH XH-
MHUYECKHE HKCIEPUMEHTHI 110 PAaCIO3HABaHUIO PACTBOPOB LIEJIOYEH M KUCIOT € MOMO-
IIbIO MHIMKATOPOB (JaKMycC, (peHonpranent, METHIIOPAHK U IpyTHE).

K xoniy o6yuenus B 9 kjacce npeaMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI OT-
paxxaTb cHOPMUPOBAHHOCTH Y OOYJAIOLINXCS YMEHHIA:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX IMOHATUH: XUMHMUYECKHI 3JIEMEHT, aToM,
MOJIEKYJIa, MOH, KATHOH, aHUOH, IIPOCTOE BEILECTBO, CII0KHOE BELECTBO, BAJIEHTHOCTD,
ANEKTPOOTPHULATEIBLHOCTh, CTENEHb OKUCIIEHHS, XUMHUYECKas pPEeaKLMs, XUMHUYEcKas
CBSI3b, TEIUIOBOM 3(PQEKT peakluu, MOJb, MOJISIPHBIA 00BEM, PAcTBOP, IJIEKTPOIIMUTHI,
HEAJIEKTPOJIUTHI, 3JIEKTPOJUTHYECKAs AUCCOLMAIMS, PEAKIIMM MOHHOIO OOMeEHa, Kara-
JM3aTOpP, XMMUYECKOE PaBHOBECHE, OOpaTUMbIE U HEOOPAaTHUMBbIE PEaKLIUU, OKUCIUTEIb-
HO-BOCCTaHOBUTEJIbHBIE PEAKIIMH, OKUCIIUTEb, BOCCTAHOBUTEIND, OKUCIIEHUE U BOCCTa-
HOBJICHHE, aJNIOTPOIUs, aM()OTEPHOCTh, XUMUUECKas CBA3b (KOBAJIEHTHAsI, HOHHAs, Me-
TaJUInYecKas), KpUCTAJUIMUECKas peléTKa, KOppo3usi METalIoB, CIUIaBbl, CKOPOCTh XHU-
MHUYECKOM peakiuu, npeaeabHo gonyctuMas konuentpauus [1JIK BemecTsa;
WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MMOHATUN U MPUMEHSATH 3TH I10-
HATUS IPU ONMCAHUU BEUIECTB U UX NPEBPALLEHUI;

HCIOJIb30BAaTh XUMHUYECKYIO CUMBOJIMKY Ul COCTaBJIeHUs! (hOpMyJI BELIECTB U ypaBHe-
HUI XMMHUYECKUX PeaKLuii;

OIIpEeEIATh BAJICHTHOCTh U CTENEHb OKUCIIEHUS XUMUYECKUX 3JIEMEHTOB B COECIMHEHU-
SX Pa3’IMYHOrO COCTaBa, IPHUHAJUIEKHOCTh BEILECTB K OINpPENEIEHHOMY KiIacCy COeIu-
HeHMH 1o (Gopmynam, BUA XUMUYECKOH CBSA3M (KOBaJIEHTHAsl, MIOHHAsI, METAJIIMUECKAas)
B HEOPraHMYECKUX COEIMHEHUSX, 3aps]l MOHA 110 XMMHUYECKOI opMyIie, XapakTep cpe-
IIbl B BOJIHBIX PAcTBOpaxX HEOPraHWYECKUX COCTUHEHUH, THIl KPUCTAIIIMYECKON peréT-
KM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbica Ilepuonuueckoro 3akona J[. M. MenzaeneeBa u 1eMOHCTPUPOBATh
€ro NMOHMMAaHHUE: ONHMCHIBATh M XapaKTepu3oBaTh TabiuuHyo (opmy Ilepuonnueckoit
CHCTEMbl XUMHMUYECKUX 3JIEMEHTOB: pa3iuuaTh IOHATHS «rJlaBHas noarpynmna (A-
rpynna)» u «nobounas noarpymnmna (b-rpynna)», Masnsie u OonblIne nMepuosl, COOTHO-
CUTh 0003HAYEHMsI, KOTOPbIE UMEIOTCA B MEPUOJUYECKON Tabiulle, C YUCIOBBIMHU Xa-
PaKTEepUCTUKAMU CTPOEHHsI aTOMOB XMMHUUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sjpa, 00-
IE€ YUCIIO AJIEKTPOHOB M pacIpe/iesieHne UX MO AJIEKTPOHHBIM CIIOSIM), OOBSICHSATH 00-
II1€ 3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB 2JIEMEHTOB M UX COCIUHEHMH B Ipeaenax
MaJIbIX TIEPUOJIOB U IIABHBIX MOATPYII C YYETOM CTPOCHHSI UX aTOMOB;
KJaccu(UUUpoBaTh XUMHUYECKHUE 3JIE€MEHThI, HEOPIraHWYECKHE BEIECTBA, XUMHUECKUE
peakuuu (1Mo YUCay U COCTaBY YYAacTBYIOLIUX B PEAKIMU BEIIECTB, IO TEIUIOBOMY 3(-
(bexTy, 10 U3MEHEHUIO CTENIeHEeH OKUCIEHHSI XUMUYECKUX 3JIEMEHTOB);
XapaKTepu30BaTh (ONMUCHIBaTh) OOIIME U cieMPUUECKHEe XUMUYECKUE CBOICTBa MIpo-
CTBIX M CJIOKHBIX BEIIECTB, MOJATBEPXKJasi OMHMCAHUWE NPUMEpPaMH MOJIEKYJISPHBIX U
VOHHBIX YPaBHEHUH COOTBETCTBYIOIUX XUMUYECKUX PEAKIUI;

COCTaBJIATh YPABHEHUS AJIEKTPOJIUTAYECKON TUCCOIUAMU KUCIIOT, IIEJIOYEH U COJIEH,
MIOJIHbIE M COKpAIIEHHbIE YpaBHEHUS PEaKIMil HOHHOTO OOMEeHa, ypaBHEHHUs peakilui,
MIOATBEPKIAIOIIUX CYIIECTBOBAHNE NE€HETUUYECKOM CBS3M MEXKIY BELECTBAMH PA3JINY-
HBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN IIOCPEACTBOM CO-
CTaBJICHUS JIEKTPOHHOTO OajaHca 3TUX PeaKIMii;



MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT HX CTPOCHHS, BO3MOXXHOCTH
MPOTCKAHHUS XUMUYECKHUX MPEBPAIICHUI B Pa3IMYHBIX YCIOBUSX;

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJISIPDHYIO U MOJIIPHYHO MAaCChbl BCUICCTB, MAaCCOBYIO
JOJIF0 XUMHYECKOTO AJIEMEHTa 10 OpMyJie COSIMHEHHUS, MACCOBYIO JIOJIO BEIECTBA B
pacTBope, MPOBOAUTH PACUYETHI IO YPABHEHHIO XUMHYECKON PEaKIny;

COOIOaTh TIPaBUJIA MOJB30BAHMS XMMHYECKON MOCYI0W U JTaOOPaTOpPHBIM 000PYI0-
BaHUCM, a TAKXKC ITpaBUJia OGpaH.IeHI/IH C BCIICCTBAMHU B COOTBECTCTBUU C HHCTPYKIUAMHA
10 BBIMOJIHEHUIO JIAOOPATOPHBIX XMMUYECKHX OIBITOB IO IMOJYYCHHUIO U COOMPAHHIO
ra3000pa3HbIX BEHIECTB (AMMHUAKA U YTIIEKUCIIOTrO ra3a);

MPOBOJIUTH PEAKIIMH, TTOATBEPKIAIOIINE KAUYSCTBCHHBI COCTaB Pa3IMYHBIX BEIICCTB:
pacro3HaBaTh OIBITHBIM IYTEM XJIOPHI-, OpOMUA-, HOIUA-, KapOoHat-, docdar-, cu-
JIUKaT-, Cy.TIB(I)aT-, TUAPOKCUA-UOHBI, KATUOHBI aMMOHUA U MOHBI U3YUYCHHBIX MCTAJIJIOB,
MPHUCYTCTBYIOIIUE B BOJHBIX PaCTBOPaX HEOPTraHUYECKHUX BEIECTB;

MNPUMCHATH OCHOBHBLIC OIICpalun MBICIIUTEIbHON ACATCIIbHOCTH — aHaJIu3 U CHHTEC3,
cpaBHEHHE, 0000IICHUE, CUCTEMATU3AIUIO, BBISBICHUE TPUYHMHHO-CIICICTBCHHBIX CBS-
3ed — [T U3yYCHHSI CBOWICTB BEIIECTB M XMMUYCCKHX PEAKIIHMiA, €CTECTBEHHO-HAYyYHbIC
METO/IbI TTO3HAHMSI — HAOJIOACHNE, U3MEPEHUE, MOJICIIUPOBAHUE, IKCIICPUMEHT (peajib-
HBIW Y MBICIICHHBIH).



COAEPXAHUE OBYUEHUS
8 kimacc
HavajJbHble MOHATHS U 3aKOHBI XUMHH

[Ipenmer xumun. Tena u BemectBa. CBoiicTBa BellecTB. Posib XUMUU B JKM3HU COBpE-
MEHHOTO O0IIIEeCTBA.

OcHOBHBIE METOJIbI MTO3HAHUS: HAONIOJCHHE, U3MEPEeHHE, dKcrepuMeHT. ["a3bl. JKumako-
ctu. TBEpaple BemecTBa. Duznueckue sABieHUsA. YHUCTbIE BEMIECTBA U CMECH. [ OMOTEHHBIE U
rereporeHHbie cMecu. CriocoObl pa3aesieHusi cMeceil. XMMUYECKHUEe AIEeMEHThI. ATOMBI U MOJIe-
Kynbl. [IpocThie U cioKHbBIE BeliecTBa. AJUIOTPONUS Ha nmpuMepe Kuciaopoaa. OCHOBHBIE MMOJI0-
JKEHHSI aTOMHO - MOJICKYJISIPHOTO y4yeHusl. MloHbl. BeliecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJIISIPHO-
0 CTPOCHHUSI.

3Haku (CMMBOJIBI) XMMUYECKUX 31eMeHTOB. [lepuonnueckas Tabnuia XUMHUYECKUX dJIe-
menToB 1. 1. MenneneeBa. OTHOCUTENbHAS aTOMHAs Macca.

Xumudeckue ¢Gopmyasl. MaAekcs u k03 dunreHTsl. OTHOCUTENIbHAS MOJIEKYJIsIpHas
Macca. MaccoBas J0J11 XUMHYECKOTO JIEMEHTA B COSIMHCHUH.

BanenTHOCTE. 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTB.

Xumuueckue peakuuu. 1Ipu3HaKM XMMUYECKUX PEaKkLMU. YCIOBHS UX IPOTEKaHUS U
npekpaiieHus. Peakiiuu ropeHus. IK30TepMUUECKUE U SHIOTEPMUYECKUE peakiuu. TernaoBoit
3 (HEeKT XUMUIESCKIX PEAKITHIA.

3aKOH COXpaHEHUs1 MacChl BEUIECTB. XUMUYECKUE YPABHEHUS.

Krnaccudukanus XUMHUECKUX pPEaKIUid MO COCTaBy M YUCITY PEAarcHTOB U TPOIYKTOB.
Tumbel XUMUYECKHUX peakiuii. Peakiuy coeqnHeHus, pa3ioKeHus, 3aMelieHus 1 ooMena. Kara-
JIM3aTOPBI U KaTaJu3.

JleMoOHCTpaL U
*  Komnekuus MmaTepuaioB U U3JEIUN U3 HUX.
*  OOBEMHBIE U MAPOCTEP’KHEBBIC MOACIIN HEKOTOPBIX XUMUYECKUX BEIIECTB.
*  Mojenu KpUCTAIIINYECKUX PEIIETOK.
* Cobupanue npubopa A MOTydeHHsI ra3a U MpoBEpKa ero Ha TePMETHYHOCTb.
* Bosronka iona .

* Paznenenue JByX HECMEIIMBAIOIIUXCS KUIKOCTEN C IOMOIIBIO I€TUTEIbHON BOPOHKH.

* Jluctumisitop u ero padoTa.

* VYcraHoBka Juid GUIbTpOBaHUS U €€ padoTa.

* VYcraHoBKa JUIs BeIIapUBaHUs U €€ pabora.

* Komnekuust 6bITOBBIX IPUOOPOB JIsl PUIIBTPOBAHUS BO3TyXa.

* Paznenenue Kpacsiero BeuiecTsa omactepa ¢ IOMOIIbI0 OyMaXXHON XpoMaTorpagpum.
*  Moaenu auTOTPOITHBIX MOAU(UKAIIUN YTIepoa U CephI.

e Tloprpetsi 1. SI. Bepuenuyca u JI. 1. Menneneesa.

* KopoTkonepnoaHslii U JJIMHHONIEPUOIHBIN BapuaHThl [lepnoauueckoit cucremst 1. 1.
Menpeneesa

* KoHcTpynpoBaHue MapoCTEPKHEBBIX MOJAEIEN MOJIEKYIL.

* Annapar Kunma.

* Paznoxenue 6uxpomara aMMOHHUS.

* T'opeHue cepbl 1 MarHUEBOM JICHTHI.

* Iloprpersr M. B. JlomonocoBa u A. JI. JIaByasse.

*  OmnbITHl, WITIOCTPUPYIOIINE 3aKOH COXPAHEHUSI MacChl BELIECTB.

* T'openue docdopa, pacTBOpeHHE MPOAYKTa TOPEHUS B BOJIE M UCCIIEOBAHHUE MTOTyYCH-
HOT'0 pacTBOpA JIAKMYCOM .



* B3anmoneicTBHe COJIIHON KUCIOTHI C UUHKOM.
* [lonyuenue runpoxcuna meau(Il) u ero paznoxeHue npu HarpeBaHUH.
JlabopaTropHble ONBITHI

O3HaKOMJICHUE C KOJUISKIIMEH JIa00paTOPHOU MOCY/IbI.
[TpoBepka mpubopa AJis MOTyuYeHUs Ta30B Ha TEPMETHYHOCTb.
O3HakoMIIEHHE ¢ MUHEpaJaMH, 00pa3yIOIIUMHU TPAHHUT.
[TpuroTtoBneHNe reTepOreHHOI CMecH MOPOIIKOB CEPbI U JKeje3a U UX pa3/eIeHHeE.
B3aumopeiicTBie pacTBOPOB XJIOPUAOB U MOJUAOB KaJlusi C paCTBOPOM HUTpaTa cepedpa.
[Toyuyenue runpoxcuaa meau(ll) u ero B3aumoelicTBre ¢ CEPHOM KUCIOTOM.
B3anmoneiicTBre pactBopa cojibl ¢ KUCIOTOM.
[TpoBepka 3aKoHa cOXpaHEHHUSI MacChl BELIECTB Ha MpPUMEpe B3aUMOICHCTBUSA MIENOUYH U KUC-
JIOTBHL.

9. IlpoBepka 3aKOHAa COXPaHEHHS MAcChl BELIECTB Ha NPHMEPE B3aUMOIEHCTBUS WIENOYH U
conm xenesa (11I).

10. Paznoxenue nepoxcuia BOAOPOIa ¢ MOMOMIBI0 okcuaa Mapranna (IV).

11. 3amemenue xene3oM MeIH B MEJHOM KYIIOPOCE.

IIpakTuyeckune padoTsl

ONOTARWNE

1. JIabopatopHoe obopynoBaHHe U MpHeMbl oOpamieHust ¢ HuM. [IpaBuia Ge3omac-
HOU pabOTHI B XUMUYECKOH JTab0opaTopuu.

2. OumncTka 3arps3HeHHOM MOBAPEHHOH COJIH.

3. [Ipu3Haky NpOTEeKaHUS XUMHUYECKHX PEaKLIUil.

Tunel pacyeTHbIX 3a71a4:
1. Beluucienre MaccoBOl JOIM XUMHUECKOTO JIEMEHTa IO (OpMYyJie COCTUHEHHUS.
2. YcraHoBieHHE TpocTelmield (GopMyIbl BemeCTBa MO MACCOBBIM JIOJISIM XUMHUYECKUX dJie-
MEHTOB.

Basknelinue npeacTaBuTe I HeOPraHuyeckux BemecTs. KoimyecTBeHHbIC OTHOLICHNS B
XUMUH
Cocras Bo3ayxa. [Tonsatre 06 00EMHOI 0NIe KOMIIOHEHTA MPUPOIHON Ta30BOM CMECH —
Bo31yxa. Pacuér o0béMa KOMIIOHEHTA Ta30BOM CMECH TI0 €r0 00BEMHOI /10J1€ U HA00OPOT.
Kucnopon - XumMuueckuii 31eMEHT U pocToe BemecTBO. O30H. dU3nueckre U XUMHUYECKHE
cBoicTBa kucnoposa. [lonyyenue u npumenenue kuciaopoaa. Oxcunasl. [IpeacraBurtenu okcu-
JIOB: BOJIA U YTJIEKUCIIBIN Ta3, HeraméHas U3BeCTb.

Bonopoa — XuMUYECKHi1 3JIEMEHT U MPOCTOE BelecTBO. DU3HUECKUEe U XUMUYECKHE
cBoiicTBa Bojoposa. [lomydeHue Bogopo/ia B 1a00paTOpuu U MPOMBIIUIEHHOCTH. KadecTBeH-
Has peakuus Ha Bogopo. [IpumMenenue Bogopoa.

Kucnotsl, ux coctaB u knaccudukanus. Uuaukatopsl. Tabmnuma pactBopumoctu. Cosi-
Hasl U CEpHasi KUCJIOThI, UX CBOWCTBA U IPUMEHEHUE.

Conu, ux coctaB U Ha3BaHus. PacTBopumocTs coneil B Boze. [IpeacraBurenu comnei:
XJIOpUJI HaTpus, KapOoHAT HaTpusl, pocdaT KanbLus.

[TocTostnnas ABoraapo. Konmnuectso Bemectsa. Monb. Monsipaast macca.

Pacuérsl ¢ HMCHOJIB30BAHMEM MOHSATHM «KOJIMYECTBO BEHIECTBA», «MOJISIPHAs Maccay,
«IOCTOSIHHAsE ABOTaZpO».

3akoH ABoraJipo. MossipHbIil 00bEM razoB. OTHOCHTENbHAS IUIOTHOCTH OJIHOTO ra3a Mo
JIpYromy.

Pacuérsl ¢ HMCHOJIB30BAHMEM MOHSATHM «KOJMYECTBO BEHIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00BEM Ta30BY», «UUCIO ABOTAIPOY.

OOBbeMHBIE OTHOIICHHSI Ta30B MPU XUMUYECKUX PEAKITUSIX.



OcHoBanusl, ux coctaB. PacTBOpuMOCTh OCHOBaHMI B BoJe. MI3MEHEHNE OKpacKu MHAU-
KaTOPOB B 11eJI04HON cpene. IIpencraBurenn menoueni: THIPOKCHIBI HATPHS, KaJIUSA U KaJbLIHs.

Bona B npupone. Kpyrosopor Boas! B npupozae. Ousndeckue U XMMUYECKHE CBOMCTBA
Boabl. PactBopsl. PacTBopuMoOcCTh BemecTB B Bojxe. KoHleHTpanus pacTBopoB. MaccoBast 10
PacTBOPEHHOIO BELIECTBA B PACTBOPE.

JleMoOHCTpaL Ul
* [lomyueHue KuCIOPOJA pa3IOKEHUEM IIEpMaHTaHaTa Kalus U MepoKCUaa
BOJIOpOAA.
* CobupaHue METOJ0M BBHITECHEHHUS BO3/IyXa U BOJIBL.
* Pacno3HaBaHue KHCIOpOAa.
* T'openue Marawmsi, xeiesa, yris, cepsl U pochopa B KUCIOPOJE.
* Komekuust OKCHUI0B.
* Tlomyuenue, coOupanue u pacro3HaBaHUE BOJOPOJA.
* Topenue Bogopona.
* BsaumogeiictBue Bogopoaa ¢ okcuaom meau(ll).
* Komiekuusi MUHEpaJIbHbIX KUCIIOT.
* [lpaBuio paz0aBiieHUs CEPOl KUCIOTHI.
¢  Komnekuusa comneil.
* Tabnuua pacTBOPUMOCTH OCHOBAHMM, KUCJIOT U COJIEH B BOJE.
* HekoTopsle MeTallIbl, HEMETAJLIBI U COEAMHEHMSI KOJIMYECTBOM BEILlECTBA B | MOJIb.
*  Mopuenb MOJSIPHOTO 00BbEMa ra3000pa3HBIX BEIIECTB.
JlabopaTopHblie ONBITHI
12. TlomyrHeHME U3BECTKOBOM BOBI IPH IIPOIYCKAHUM YIIIEKUCIIOTO ra3a.
13. Tlomydenue Bomopoaa B3aMMOJEHCTBUEM LIUHKA M COJISHOM KMCIOTBI.
14. PacnosnaBaHue KMCIOT HHIMKATOPAMH.
15. H3meHeHue OKpacKH MHAMKATOPOB B MIEIOYHOM CpeeE.
16. OsnakomieHue ¢ mpenapaTamMy JOMAlIHEH WM IIKOJIBHOM aNTeuyKH — pPAacTBOPaMH IIe-
poKcHaa BOAOPO/Ia, CIUPTOBOM HACTOMKH MOJIa ¥ HAILIATBIPHOTO CIIUPTA.
IIpakT4yeckune padoThI
4. TlpuroroBieHHe pacTBOPOB C ONPEIEIEHHON MacCOBOM JJ0JIel paCTBOPEHHOTO BEILIECTBA.
5. ITlomyuyeHue KuCIOpOAa U U3YUEHUE €TO CBOWUCTB.
6. TlomydeHue BOOpoO/ia M H3y4EHUE €TO CBOMCTB.

Tunsl pacyeTHbIX 3a1a4:

1. Boluncnenus mo XMMHUYECKUM ypaBHEHHUSIM KOJIMYECTBa, 00bE€Ma, Macchl BELIECTBA IO
KOJIMYECTBY, 00BEMY, MACCE PEAreHTOB WM MPOYKTOB PEAKIUH.

2. Pacuer MaccoBoii 10JI PaCTBOPEHHOTO BEIIECTBA B PaCTBOPE.

OcCHOBHBIE KJIaCChI HEOPraHMYECKUX COeIMHEeHUI

Oxkcunpl. Knaccudukamnus. Homenknarypa. @uszndeckue CBOMCTBA OKCHIOB. XUMUYECKHE
cBoiicTBa okcuaoB. [lonyuenue u npumenenue okcuaoB. OcHoBanus. Kinaccuduxarms. Homen-
Kiarypa. @usnyeckue cBorMcTBa ocCHOBaHMi. [loyuenne ocHoBaHuii. XMMUYECKHE CBOMCTBA
ocHoBaHu#. Peakius Heitrpanmuzanuu. Kucnorel. Knaccudukanus. Homenknarypa. dusndeckue
cBoiicTBa KUCHOT. [loslydeHre u npuMeHeHne KUCIoT. XMMHUYECKUE CBOMCTBA KUCIOT. HIMKa-
Topbl. 3MeHeHne OKpacku HHIMKATOPOB B pa3nuyHbix cpefax. Comu. Knaccuduxamnus. Ho-
MeHKiIarypa. @usndeckue cBoicTBa coneil. [lonydenne n nmpuMeHeHne coyned. XUMHUYECKUe
CBOMCTBA conel. [ eneTnueckas CBs3b MEXIY KJIacCaMU HEOPTaHUYECKUX COCIUHEHUN.



JlabopaTopHbIe ONbITHI

17. BzauMogeiicTBre OKCHIa KAJbLHS C BOOI.

18. TMomyTHEHME N3BECTKOBOM BOJBI.

19. Ionyuenne ruapoxcuna meau (11) u ero B3anMomelicTBUE C KUCIOTOM.
20. Paznoxenne ruapokcuna meau (1) mpu Harpesanum.

21. Peakuus HeHTpanu3alym.
22. B3auMOIelCTBIE KMCIIOT ¢ META/LIAMHU.
23. B3auMoJeliCTBHE KHCIIOT C COJIMH.
24. O3naKOMJIEHHE C KOJUIEKLIUEHN COJIEiA.
25. B3aumoneiicteue cynbgara meau(Il) ¢ xemesom.
26. B3auMogelicTBHE COJIEN C COAMH.
27. I'eHeTnuecKas CBA3b Ha IPUMEPE COSAUHEHUM ME/IH.
IIpakTuyeckune padoTsl
7. Pemienue sKcnepUMEHTANbHBIX 3a/a4 10 TeMe «OCHOBHBIE KJIACChl HEOPTaHMYECKHX CO-

EIUHECHUIN.

IHepuoguuecknii 3akoH u Ilepnoanyeckas cucreMa XMMU4ECKHX 3JIEMEHTOB
. 1. MeHnaesieeBa U CTpPOEHHE aTOMA.

EcTecTBEeHHbIE CEMENCTBA XUMUYECKHUX AJIEMEHTOB: IIEJIOYHbIE U LIEJIOYHO3EMEIbHBIE Me-
TaJJIBl, TaJOTeHbI, HHEPTHBIE (Oiaropoanslie) ra3el. AMGOTEpHOCTh. AM(OTEpHBIE OKCHIBI H
ruapokcuibl. KoMIiekcHbIE COMu.

Ctpoenue aroma: sIpo, SHEpreTudeckuii ypoBeHb. CocTaB siapa aToma: MPOTOHBI,
Heutponbl. M3otonsl. Ilepuoanyeckuii 3akon J[.M. MenneneeBa. [lepuonuueckas cucrema Xu-
Muueckux 3neMeHToB [[.M. MenneneeBa. @u3nueckuii CMbICT aTOMHOTO (TIOPSAIKOBOT0) HOMEpa
XUMHUYECKOI0 3JIEMEHTa, HOMepa IPyIIIbl U [eproia Nepuogndeckoil cucteMbl. CTpoeHue sHEp-
TETUYECKUX YpPOBHEH aTOMOB MEpBbIX 20 XUMHUYECKHX 3JIEMEHTOB MEPUOIUUYECKON CHUCTEMBI
J.. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB aTOMOB XMMHUYECKHUX 3JIEMEHTOB U MX
COCIMHEHUIN HAa OCHOBE MOJIOXKEHUA B nepuoanueckoit cucreme .M. MenzaeneeBa u CTpoeHUs
aroMma. 3Hauenue Ilepuoanueckoro 3akona J[.1. Menneneera

XapakTepuCTHKA 3JIEMEHTA-METAJIA U AJIEMEHTAa-HEMETaJlIa 10 UX MoJIokeHuto B [lepu-

OJMYECKOU cucTeMe XxuMHuueckux 3iueMeHToB Jl. . Menzaeneesa.
JleMoOHCTpaL U1

*  Paznuunbie popMbl TaOIUI] TEPHUOTUYECKON CHCTEMBI.

*  MopenupoBanue nocrpoenus llepuoanueckon cucremsl 1. 1. Menneneesa.

* Mojenu aTOMOB XMMHUYECKUX JIEMEHTOB.

* Mogenu aTOMOB 3JIeMEHTOB 1—3-T0 MeproI0B

JlabopaTopHbIe ONBITHI.
28. Tonyuenne aM(pOTEPHOrO MHAPOKCHIA U UCCIIEIOBAHUE €I0 CBONCTB.

XuMnueckas cBsizb. OKHCINTENbHO-BOCCTAHOBHUTE/IbHbIC PEAKIIUT

HonHnas xumuyeckast cBsi3b. VIOHHbIE KpHCTaIJIMUECKUEe PEeIETKH U (pusnyeckue CBOM-
CTBa BEILIECTB C 3TUM THUIIOM PEIIETOK.

KoBaneHntHas xumudeckas cBs3b. KoBajleHTHas HemoisipHasl CBs3b. MOJIEKYJSIpHBIE U
ATOMHBIE KPUCTAIINYECKNE PEIIETKH, M CBOMCTBA BEUIECTB C 3TUM THIIOM PEIIETOK.

ONEeKTPOOTPULIATEIBHOCTh aTOMOB XHMHUYECKHX 3JIeMEHTOB.. KoBajieHTHas mnossgpHas
XUMHYECKAsI CBA3b. MOJIEKYISIPHBIE U ATOMHBIE KPUCTAJNINYECKHE PEMIETKH, CBOKMCTBA BELIECTB
C 3TUM THUIIOM PELIETOK.

Merammueckass XMMUYECKasl CBSI3b M METAIUINYECKAsl KpUCTaInyeckast pemeéerka. CBou-
CTBa BEILIECTB C TUM TUIOM pemi€Tok. [IoHsATHE 0 BOJOPOAHOM CBSI3U U €€ BIMIHUU Ha (pusznye-
CKHE CBOMCTBA BEUIECTB HA IpUMEpPE BOJbI. ENMHAsA Mpupoia XUMUYECKHX CBA3EH.



Crenens okucinenus. OnpeneneHue CTENEeHN OKUCICHUSI aTOMOB XUMHUECKUX 3JIEMEHTOB
B COCIMHEHUSIX.

Oxkucnurens. BoccranoBurens. CylHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHA.
CocraBiieHHE ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUNA METOJIOM 3JIEKTPOHHOTO
OasaHca.

JdemMoHCcTpauMu

* Bugeo ¢pparments! «VMloHHAs XUMUYECKask CBS3b ».
e Kosekuus BemecTB ¢ MOHHOM XUMUYECKOU CBA3BIO.
* Mopenu HOHHBIX KPUCTAJUIMYECKUX PELIETOK.
*  Bugeodpparmentsl «KoBajeHTHasi XUMHUECKas CBSI3b.
e  Kosekuus BemeCcTB MOJIEKYJIIPHOTO U aTOMHOT'O CTPOEHHUSI.
*  Mopenu MOJIEKYISPHBIX U ATOMHBIX KPUCTAJUIMYECKUX PELIETOK.
* BugeodpparmenTsl «MeTamuecKasi XMMHUUECKas CBSI3b.
e  Komnekuus «MeTtauibl U CIUIaBbI».
* BszaumojeiicTBHE IIMHKA C CEPOM, CONISIHOM KrcaoTou, xiaopumom meau (11).
* Topenue maruus.
JlaGopaTopHble ONBITHI
29. WM3roropienue MOAENH, WLIKOCTPUPYIOIIEH CBOWCTBA METAJIIMIECKOM CBA3U

9 knacc
IloBTOpEeHue U 00001IEHHE CBEeIEHUIT 110 Kypcy 8 kiacca
bunapnsie coenqunenus. Okcuabl coneodpasyrolue u Heconeodpasyromue. ['uapoxcu-
IIbl: OCHOBaHUsA, aM(poTepHbIe, KUCTOTHL. CpeHue, KUCIIbIe, OCHOBHBIE COJIH.
O060061eHre CBeICHNI 0 XUMUYECKNX peakusax. Knaccudukanus XuMUYeCKuX peak-
U1 110 Pa3IMYHBIM OCHOBAHHSM: COCTABY U YHCITYy pEarupyromux 1 00pa3yronmxcs BemeCTB,
TerioBoMy 3G (deKTy, HampaBICHUIO, U3MEHEHHIO CTETIEHEH OKUCIICHUS IIEMEHTOB, 00pa3yro-
IIMX pearupyroire BeecTna, (pase, UCI0Ib30BAHUIO KaTallu3aTopa.
[ToHsITHE O CKOPOCTH XUMHUECKOM peakiuu. PakTopsbl, BIAUSIONINE Ha CKOPOCTh XUMHU-
yeckux peakuui. [lonstue o katanusarope.
JAeMoHcTpanuu
* (O3HaKOMIJIEHHE C KOJUIEKIIUSIMU METAJUIOB U HEMETAJLIOB.
* (O3HaKOMJIEHHE C KOJUIEKIUSMHU OKCHJIOB, KUCJIOT U COJIEH.
* 3aBUCUMOCTbh CKOPOCTH XMMUYECKON PEaKLUU OT MPUPO/Ibl PEATUPYIOIINX BEILIECTB.
* 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEAKIIUU OT KOHIICHTPAIIMH PEarupyromux Be-
IIECTB.
* 3aBUCUMOCTb CKOPOCTH XUMHUYECKON pEAKIUHU OT ILIOIIAIN
COTMPUKOCHOBEHUS PEAruPYyIOIINX BEIIECTB ((«KUTISIIIHKI CIIOI).
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIUN OT TEMIEPATYPbl PEarupyroLUuX BEIIECTB.
JlabopaTropHblie ONBITHI
BzaumopeiicTBrue aMMHuaka v XJ0pOBOIOPOAA.
Peakuus HenTpanuszanuu.
Habmoienue temnoBoro 3¢ dexra peakiiuu HelTpanu3aium.
BsaumopeiictBue cepHoit kucnotsl ¢ okcugom Meau (II).
PaznoxxeHnue nepokcuaa BOJOPO/Ia C TOMOIIBIO KaTanasbl KapTodens
3aBUCHMOCThH CKOPOCTH XUMHUUYECKON PEAKIIMH OT MPUPOIBI PEarupyromifux BEIeCcTB Ha
npUMepe B3auMOICHCTBUS PaCTBOPOB THOCY/Ib(aTa HATPHUS U XJopuaa 6apus, THOCYIb(daTa
HATpHs U COJITHOM KHUCIIOTBHI.
7. 3aBHCHMOCTb CKOPOCTH XUMHUYECKON PEAKIIUK OT IPHPOJIBI METAILIOB IIPH HX B3aUMO-
JIEUCTBUU C COJISIHOM KUCIOTOM.

ook whE



8. 3aBMCHMOCTB CKOPOCTH XMMHYECKOM PEAKIIMH OT TIPUPOIBI KMCIOT IIPU B3aUMOIEHCTBUN

UX C KEJIE30M.

9. 3aBUCMMOCTBL CKOPOCTH XMMHYECKON PEAKI[MU OT TEMIIEPATYPHL.

10. 3aBucHMMOCTB CKOPOCTH XMMUYECKON PEAKIIUK OT KOHLIEHTPALHH.

11. 3aBucHMMOCTH CKOPOCTH XMMHYECKOM PEAKIMK OT IUIONIAN COMPUKOCHOBEHUS PEarupy-
IOIMX BEUIECTB.

12.  3aBucuMMOCTb CKOPOCTH XMMUYECKON PEAKIUMM OT KATaIH3aTopa.

XHMHYeCKHE PeaKIHHi B PACTBOPAX 3JIeKTPOJIMTOB

DNEKTPOIUTHYECKAsT TUCCOLMALUA. DIIEKTPOJIUTHI U HEANEeKTponuThl. Monbl. KaTnoHs! u
AHUOHBI. MeXaHU3M IUCCOLMALUK DJIEKTPOJIUTOB C PA3NIMYHBIM XapakTepoMm cBs3u. CreneHb
AIIEKTPOIIUTUIECKOH quccorranui. CHIIbHBIE U CIIa0bIe 3JEKTPOIUTHI.

OCHOBHBIE MOJIOKEHHSI TEOPUHU DJIEKTPOJIMTHUECKOH maucconuanuu. Kiaccuduxanus
MOHOB M MX CBOWCTBa. KHCIOTHI, OCHOBAaHHS U CONHU KaK 3JEKTPOIUTHI. VX Kiaccupukamus u
JUCCOLAALUS.

OO0mue XMMHUYECKHE CBOMCTBA KUCIOT: U3MEHEHUE OKPACKU MHIAMKATOPOB, B3aUMOJIEH-
CTBUE C METaJNIaMH, OKCUJIAMHU U THAPOKCUIAMHU METAJNIOB U COJISIMH.

Peakiiuu nonHoro oOMeHa. Y ciioBHs IPOTEKAHUS peaKuii HOHHOTO OOMeEHa.
Psn akTHBHOCTH METaILIOB.

OO01re XMMHUYeCKUe CBOMCTBA IIEI0YeH: B3aMMOIEHCTBUE C KUCIOTaMH, OKCUIaMH He-
MeTauioB, coyisiMu. OOmMe XMMHUYECKHE CBOMCTBAa HEPAaCTBOPUMBIX OCHOBAHMH: B3aWMOJIEH-
CTBHUE C KHCIIOTaAMHU, PAa3JI0KEHHUE [TPU HarPEBAHUU.

OO0ue XMMUYECKHE CBOIMCTBA CPEHUX COJIEH: B3aMMOJICHCTBHE ¢ KUCIOTaMH, IIEJO0-
YaMH, COJISIMH M MeTalllIaMH. B3auMoAeHCTBHE KUCIIBIX COJICH CO IISI0YaMU.

I'maponus, kak oOMEHHOE B3auMoJieiicTBUe coiell ¢ BOAOH. ['maApoIn3 comu CHUIIBHOTO
OCHOBaHus U c1aboil kucaotTel. ['uaponus conu cnadoro OCHOBaHUS U CUIIbHOM KucioThl. [llka-
ma pH.

CBolicTBa KUCIIOT, OCHOBaHUM, OKCUIOB U COJIEH B CBETE TEOPUHU DIEKTPOIUTHUECKOMN
JUCCOLMALMU U OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKLIUM.

JdemMoHCcTpaumu.
* HcnelTaHne BEmeCTB U UX PaCTBOPOB HA AIEKTPONPOBOIHOCTb.
* 3aBUCHMOCTB JIEKTPOIPOBOJHOCTH YKCYCHOM KHCIIOTBI OT KOHLIEHTPALIHH.
* JIBMKEHME OKpAIlIEHHBIX HOHOB B 3JIEKTPUYECKOM TOJIE.
* OmnpeneneHue xapakTepa cpeibl B pacCTBOpax COJEH.
JlabopaTopHbIie ONBITHI.
13. Mucconmnanus cnabbiX 3JIEKTPOIMTOB Ha IPUMEPE YKCYCHOM KHCIIOTHL.
14. ismenenue oOKpacku MHIUKATOPOB B KMCIOTHOM CpeJIE.
15.  Peakius HeHTpanu3aluy pacTBOpPA MEIOUH PA3IMYHBIME KHCIOTAMH.
16. Tlonyuenme ruppoxcuna meau (11).u ero B3auMomeCTBIE C PA3IMYHBIMU KUCIOTAMHU.
17. BszaumoneiictBue cuibHBIX KUCIOT ¢ okcuaom meau (11).
18.  BsaumozeiicTBHE KHCIOT ¢ METAILIAMH.
19. MMonyuenue cTyaHsA KPEMHUEBOM KUCIOTHI.
20. Mi3MeHeHne OKpacKu MHIMKATOPOB B LIEJIOYHOM Cpese.
21. B3auMoieliCTBHE LIENOYEH C YIIIEKUCIBIM Ta30M.
22. Tonyuenue rugpokcuna meau (1) u ero pasnoxenue.
23. B3auMoielicTBUe KapOOHATOB € KUCIOTAMH.
24. Tlonyuenue rugpokcuna xenesa(l1).
25. BzaumoselicTBrE Xkernesa ¢ pactBopoMm cyibghara meau (11)
IIpakT4yeckue padoThl
1. Peakuuu nonHoro oomena. KauecTBeHHbIE peakliiy Ha HOHBI B pacTBOPE.



HeMmerasiibl M X COeIUHEHUS

[lonoxeHne HeMETauloB B IIEPUOAMYECKOM CHCTEME XUMHYECKMX dyemeHToB J[.M.
MenneneeBa. OOmue cBOMCTBa HEMETAUIOB. ['ajoreHbl: (GU3NYecKue 1 XUMHUYECKHUE CBOMCTBA.
CoenmHEeHHS TaIOT€HOB: XJIOPOBOIOPOI, XJIOPOBOAOPOAHAS KKcioTa U ee conu. Cepa: duzuye-
CKHe U XuMHudeckue cBoiicTBa. COeqUHEHHs Cepbl: CEPOBOJIOPOA, CYJIb(HUABI, OKCHIBI CEpHI.
CepHasi, cepHUCTast U CEPOBOIOPOIHAS KHCIOTHI U UX COMH. A30T: (U3NUYECKHUE U XUMUYECKHE
cBorictBa. AMmuak. Comn ammonus. Okcuapl azota. A3oTHas kuciioTa u ee con. ®ochop: du-
3udeckne U xumudeckue cBoiictBa. Coequnenus ¢ocdopa: okcua dpocdopa (V), oprodocdop-
Hasl KUCJIOTa U €€ CONU. YTIepo: GU3NYECKue U XUMUYECKHUE CBOWCTBA. AJIJIOTPOIIUS YIJIepo-
na: anMas, rpadut, kapous, Qymiepensl. Coennnenus yriepoaa: okcuasl yriepoaa (II) u (IV),
YTOJbHAsl KMCIIOTA U €€ COJIU.

IlepBoHayasibHBIE CBEIEHUS O CTPOCHNUN OPraHUYECKUX BEILECTB. YTJIEBOJOPO/IbI: METAH,
9TaH, STWieH. VICTOYHUKHU YIIIeBOAOPOIOB: MPUPOIHBIHA ra3, HeQTh, yroyb. Kucaopoaconepxa-
M€ COEAUHEHMSI: CIIMPTHI (METAaHOJI, ITAHOJ, IJIMLIEPUH), KApOOHOBbIE KUCIIOTHI (YKCYCHAsl KUC-
JI0Ta, aMUHOYKCYCHAsi KUCJIOTa, CTEapUHOBAsl M OJIEMHOBAs KUCJIOTHI). buonoruuecku BaxxHbIe
BELIECTBA: JKUPBI, TJIIOK03a, OCJIKHU.

Kpemnuii u ero coequHeHus.

[TpousBoacTBO cTekia U neMeHTa. [IpoayKuus cuinMKaTHON IPOMBIIIIEHHOCTH: ONTHYE-
CKOE BOJIOKHO, KepamuKa, dhapdop, PasHc.

OnTryeckoe BOJIOKHO.

Hewmertannsl B npupoje. OpakiimoHHas MeperoHka KUIAKOTO BO3/AyXa Kak CIocod Mmoiry-
YeHHsI KUCIIOpoa, a30Ta, aprona. [lomyuenue dochopa, KpeMHHS, XJI0pa, Homa. DIEKTPOIIU3
pacTBOPOB.

[Tonryuenue cepHoil kucioTsl. [Ipon3BoACTBO aMMuaka: ChIpbE€, XUMU3M, TEXHOJIOTHYE-
CKasl cXema.

JleMoHCTpaL U

Konnekuus HemeTanios.

Mopenu KpUCTAIUIMYECKUX PEIIETOK HEMETAJIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HaATOp U MPUHLMIIBI €70 PAOOTHI.

["'opeHne HeMeTallJIOB - IPOCTBIX BEIIECTB: cepbl, pochopa, APEeBECHOTO YIIIs.
OO0pa31bl raJoreHoB - IPOCTHIX BEIIECTB.

B3anmopeiicTBre rajloreHoB ¢ METaJIIaMU.

Komnexnus npupoIHbIX COEAMHEHUH XJIOPA.

BzaumopeicTBre cepsl ¢ METaNIAMMU.

["'openue cepbl B KUCIOPOJE

Konnekuus cynbsGuaHbx pya.

KavecTBeHHast peakiyst Ha CyJib(UI-HOH.

B3anmoneiicTBre KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEIBIO.
OOyranBaHKue OPraHUYECKUX BEIIECTB KOHIIEHTPUPOBAHHON CEPHOM KUCIOTOM.
Juarpamma «CocTaB BO3ayxa».

[Tonryuenue, cobupanue 1 pacrio3HaBaHUE aMMHUaKa.

Paznoxenne 6uxpomara aMMOHHUSI.

B3anMozeiicTBue KOHIEHTPUPOBAHHOM a30THOM KHMCIIOTHI C MEJBIO.
PasnokeHne HUTpaTa Kaiusi U TOPEHHE IPEBECHOIO yrojibKa B HEM

OO6pa3ibl mpUpOAHBIX coenuHenuii pocdopa.

Konnexkuust «O0pa3ipl NpUPOAHBIX COETUHEHUH YTIIepoay

IToptper H. JI. 3enunckoro. [lornomenne akTHBUPOBAHHBIM YIJTIEM pacTBOPEHHBIX
BELIECTB UJIU a30B.

VYeTpoiicTBO MPOTUBOTA3A.

e Mopenu MoJeKysl MeTaHa, 3TaHa, STHUJIEHA U alleTUJIeHa.



e BsaumoneiicTBue sTHIIeHa ¢ OPOMHOM BOJION M pacTBOPOM I€PMaHTraHaTa Kausl.

e OO0OmmMe XMMUYECKHE CBOMCTBA KUCIIOT HAa MPUMEPE YKCYCHON KHCIIOTHI.

e KauecTBeHHas peakiusi HA MHOTOaTOMHBIE CITUPTHL.

e Komiekuus cTekiia, KepaMUKH, LIEMEHTa U U3JEINN U3 HUX.

e Komiekuus NpoayKIHUH CUIIMKATHOW ITPOMBILIIIEHHOCTH.

e Buneobparmentsl «IIpon3BoACTBO CTEKIA U IEMEHTAY.

e Buneopparmentsl «@pakroHHAasI IEPETOHKA )KUIKOTO BO3IYXa»

e Buneopparmentsr «llomyueHue Bogopoia, KUCIOPOIA U TaJIOTEHOB 3JIEKTPOJINTHYC-
CKUM CIIOCOOOMY.

e Buneobparmentsl «IIpor3BOACTBO CEPHOI KUCIOTHI».

e Buneobparmentsl «IIpon3BoacTBO aMMHaKay.

JlaGopaTopHbie ONBITHI

26. Pacrio3HaBaHue rajJoreHuI-MOHOB.

27. KauecTBEHHBIE pEaKIMHU Ha CYIb(aT-HOHBL.

28. KauecTBeHHas peakiys Ha KATHOH aMMOHHS.

29. XyMudecKre CBOMCTBA a30THOM KUCIIOTHI, KaK 3JIEKTPOJINTA.

30. KauecTsennble peakiuu Ha pochar-uoH.

31. Tonyuenue 1 CBOMCTBA YTONBHOM KUCIIOTHL.

32. KayecTBeHHas peakius Ha KapOOHAT-HOH.

33. IIpomycKaHue YrIeKUCIIOro ra3a Yepe3 pacTBOpP CHJIMKATa HATPHS.
IpakTnyeckne padoThl

N3ydeHune CBOKWCTB COJNISTHOM KUCIOTBHI.

N3yueHue CBOWCTB CEpHON KUCIIOTHI.

[TonyueHne amMmmuaka 1 U3y4eHHE €ro CBOMCTB.

[TosryueHue yrileKMCIoro ra3a u U3y4eHue ero CBONCTB.
Pemenne skcnepuMeHTanpHbIxX 3a1a4 1o reme «Hemeramisr IV — VII rpynn u ux coenu-
HEHUI.

oM wN

MeTajljibl H UX COeAMHEHUS
[Tonoxenue MeraiuioB B [lepuonnueckon cucreme xumuueckux 3iemMeHToB 1. M. Men-
JleTieeBa, CTPOCHUE UX aTOMOB M KPUCTAIUIOB. MeTainyeckas CBSI3b M METAJUINYECKas Kpu-
cTannnueckas pemeérka. O6mue ¢pusnueckue cBoiicTBa MeTamuioB. CriiaBbl YEPHBIE U I[BETHBIE.
Mertamipl Kak BOCCTAHOBHUTENU. DJIEKTPOXUMHUYECKUHN psll HanpspkeHuil. OOme XUMHIeCKue
CBOMCTBA METAJVIOB: PEAKIMU C HEMETAJUIAMH, OKCUJAMH, KUCIOTaMHU, COJSIMU. AJIFOMUHOTEP-
MU,
Illenounsie MeTamIbl U UX coeauHeHus. lllemouyHo3eMenbHbBIE METAJIbl U UX COEIUHE-
Hus. JKECTKOCTh BOJABI U CIOCOOBI €€ ycTpaHeHUs. ANIOMUHUNA. AM(POTEPHOCTh OKCUA U TH]I-
pokcuaa antoMunus. XKenezo. CoequHeHus xene3a U UX CBOMCTBA: OKCU/IbI, TUAPOKCHUIBI U COJIU
xenesa (11 u II).
Koppo3ust xumuueckasi U 3JIEKTpPOXUMUYECKas. 3alluTa METAJIJIOB OT KOPPO3uU. MeTaisl B
pUPOJIe U O0IIHME CIOCOOBI UX MOJIYYEHUS.
JleMoHCTpanun
* BsaumopeiicTBHe HATPUA U KaJbLHs C BOJOM.
* BsaumopaeincTBue CMECH MOPOLIKOB CEPHI U KeJe3a, [IUHKA U CEPBL.
* BsaumopeicTBrE aTIOMUHHUS C KUCIIOTAaMH, IIIEJIOYaMH U BOJOM.
* BsaumoaeiicTBHe Xene3a U MEIH C XJIOPOM.
* BzaumopelcTBHe MEIH ¢ KOHLICHTPUPOBAHHON CEPHOM KUCIOTOW U a30THON KHUCIIOTOU



(pa30aBneHHON U KOHIICHTPUPOBAHHOM).
* Okpacka MmjIaMeH! COeAMHEHUSIMH LIEJIOYHBIX METAIIJIOB.
* Okpacka MmIaMeHH COSTUHEHUSAMH IIETOUYHO3EMENIbHBIX METAILIIOB .
¢ TameHue U3BECTH BOJOM.
* [lomyueHue kECTKOW BOJbI B3aUMOJEHCTBUEM YIJIEKUCIIOrO ra3a ¢ M3BECTKOBOM BOJOM.
*  VYcrpaHeHHe XECTKOCTU KUISTYCHUEM U T00aBKOU COBI.
*  VOHWTHI U IPUHITUIT UX JeHCTBHS (BUACO(PparMeHT).
*  Komnexkuusi NpupOIHBIX COSAMHEHUN aTIOMUHUSL.
* [lomyuenue am(pOoTEpHOTO TUAPOKCUIA ATTFOMUHUS U UCCIEAOBAHNE €T0 CBOMCTB.
* Pe3ynabTaThl AMUTENBHOTO KCIEPUMEHTA 110 U3YUEHUIO0 KOPPO3UHU CTANIbHBIX U3JEIUN B
3aBHCHUMOCTH OT YCJIOBUI MTPOLIECCOB.
* Boccranosnenue meau u3 okcuaa meau(ll) Bogopomom.
*  Komnekuusi MUHEpaiOB ¥ TOPHBIX TOPO/I.
e Komnekuus «Pyasl METAIIOBY.
* Buaeodpparmentsl «IIpou3BOACTBO UyTryHa U CTATH».
*  BuneodparmenTs u cnaiapl «3aenus u3 4yryHa u ctaim.
*  Buneodparmentsr «I[Ipou3BOACTBO ATFOMHHHUS.
JlabopaTropHblie ONBITHI
34.BsaumMopelicTBre xenesa ¢ pactBopoM cyiabdara meau(l1).
35.IlonmyueHne N3BECTKOBOM BOJBI M OIIBITHI C HEM.
36.I1ony4enne ruapokcunos xeneza(ll) u (111).
37.KauecTBeHHbBIE pEaKIIUK HA KATHOHBI JKENe3a
38.U3yuenue rpanura.

IIpakTyeckune padoTnl
7. PemieHue sKcriepMMEHTAIBHBIX 33]1a4 IO TeMe «MeTalllbl U UX COeTUHEHUSD.

XuMHUS U OKpYKAKOLIas cpeaa

[Ipo6nema Oe30macHOro MCMOJIb30BAHUS BEIIECTB M XUMUYECKUX PEaKIUi B TOBCEIHEB-
HOM xu3HU. TOKCHYHbIE, TOpIOYME U B3pHIBOONACHbIE BEIleCTBA. bpITOBas XUMUUecKas rpaMoT-
HOCTb.

XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEeH Cpe/ibl U €ro MOCIEICTBHSL.

MesxayHapo HOE COTPYIHHYECTBO B O0JIACTH OXPAaHBI OKPYKAIOIIECH Cpe/bl OT XUMHUYe-
CKOTO 3arpsA3HeHus. «3en€Has XUMUs».
JleMoOHCTpaL U1
*  Buzneodpparmentsl «I 700anbHbBIE HKOJIOTHUECKUE TPOOJIEMBI YETOBEUECTBAY.

O0001meHne 3HAHUI IO XMMHUM 32 KYPC OCHOBHOM IIKOJIbI.
IoaroroBka k OCHOBHOMY Irocy1apCTBEHHOMY 3K3aMeHy
Crtpoenue aTomMa B COOTBETCTBHH C MOJOKEHHEM XUMUUYECKOTo demenTa B [lepuoanue-
ckoii cucreMe. CTpoeHue BEUIECTBA: XUMUYECKASI CBSA3b M KPUCTAINIMYECKHE PEIIETKU. 3aBUCH-
MOCTh CBOMCTB 00pa30BaHHBIX JIEMEHTAMH MPOCTHIX BEIIECTB (METAIOB, HEMETAJIOB, O1aro-
POJIHBIX Ta30B) OT MOJIOKEHUS 3JIeMEeHTOB B [lepuoanueckoit cucteme. Tunonorust HeOpranuue-
CKHX BEILIECTB, JICJICHUE UX Ha KJIacChl U rpymmbl. [IpeacraBurenm.
[Ipu3Haky U ycnoBusi MPOTEKAHUS XUMUYECKUX PeaKIUi. TUIIOIOrUsl XUMUUECKUX peaK-
AN TI0 Pa3JIMYHBIM OCHOBaHMAM. Peakiiu noHHOTO 00MeHa. OKUCIUTENHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.
XHUMHYECKHE CBOMCTBA MTPOCTHIX BEMIECTB. XapaKTEPHbIC XUMUUYECKHE CBOMCTBA COJIC00pa3yro-
X OKCHIOB, TUIPOKCUIOB (OCHOBAaHUM, KUCIOT ¥ aM(DOTEPHBIX THAPOKCHJIOB), COJICH.



TEMATHYECKOE INTAHUPOBAHUE

8 kiacc (2 yaca B Henento, Bcero 68 yacoB)

HazBaunue teMbl

KonunuectBo uacoB

Bcero

N3 Hux (hopmsr
KOHTPOJISI)

KOH-

TPOJIb-

HBIX pa-
ooT

MPaKTH-
YEeCKUX
pabor

Peanuzanus paboueii mporpaMmsl
«Bocrutanue» depes HapaBlICHUS
BOCIIUTATENLHON pabOTHI

HauannHbple oHATHS U 3a-
KOHBI XUMUH

20

2

3

I'paxxnanckoe BocIUTaHHE: TOTOB-
HOCTb K BBITIOJIHEHUIO 00s3aHHO-
CTel TpakaaHNHA U peau3alii ero
paB, yBaXKEHHE MTPaB,cBOOO U 3a-
KOHHBIX HHTEPECOB JPYTHX JIOACH.

dwusnueckoe BOCHHUTAHUE, (OPMH-
poBaHME KYJIbTYpPBI 3JI0POBBS U
HMOLMOHAIBHOTO OJaromnoIyyus:
coOIII0IeHNE PaBUII 0€3011aCHOCTH,
B TOM YHCJI€ HaBBIKOB 0€3011aCHOTO
NIOBEJICHUS B UHTEPHET- Cpelie.

TpynoBoe BocnuTaHue: HHTEPEC K
PaKTUYECKOMY H3y4YEHHIO IPO-
deccuii u Tpyna Ha OCHOBE NIPHMe-
HEHUS 3HAHUH 110 XUMUHU.

LleHHOCTH HAyYHOTO [TO3HAHMS:
opucHTauusa B ACATCIIBHOCTU Ha
COBPEMEHHYIO CHCTEMY Hay4YHBIX
Mpe/ICTaBIeHU 00 OCHOBHBIX 3a-
KOHOMEPHOCTSAX Pa3BUTHUS YEJIOBE-

Ka, MPUPOABI U OOIIEeCTBA, B3aUMO-
CBA3SIX UYEJIOBEKA C MPUPOAHON U

COLMAIIBHOM CPEION.

Baxwneiiue npencraBure-
JU HEOPraHUYECKHX Be-
niectB.  KonmuecTBeHHBIE
OTHOUIEHHUS B XUMUHU

18

IIYXOBHO'HpaBCTBeHHOG BOCIIUTA-
HUC!:

OpuCHTAal WA Ha MOpPaJIbHBIC ICHHO-
CTH U HOPMBI B CUTYaIlUsX HPAB-
CTBEHHOT'O BBIOOpA.

®dusnyeckoe BOCIUTaHUE, (POPMU-
pOBaHUE KYJIBTYPHI 3/I0POBbS U
SMOLMOHAIBHOTO 0Jaronoryyus:
yMEHHUE IPUHUMATh ce0sl U APYrHX
HE OCYyX/1asl.; YMEHHE OCO3HaBaTh
9MOLIMOHATBHOE COCTOSIHUE ce0s U
JIPYTUX, YMEHUE YIPaBIATh cO0-
CTBEHHBIMAMOILIMOHAIILHBIM COCTOSI-
HUEM.




DKOJIOTHYECKOE BOCITUTAHNE:
OpUEHTALIMs Ha PUMEHEHHE 3Ha-
HHI U3 COLMANBHBIX U €CTECTBEH-
HBIX HAYK JUIsl pelIeHUs 3a/1a4 B
00J1aCTH OKPYIKAIOIIEH Cpe/Ibl,
IJIAHUPOBAHUS TTOCTYIIKOB U
OLIEHKH HX BO3MOJKHBIX ITOCJIE-
CTBUH ISl OKPYXKAIOLEH CPEMBL;

MOBBIIICHUE YPOBHS IKOJIOTHYECKOM
KYJIBTYpbI, OCO3HaHHE II100aIbHOTO
XapakTepa 3KOJOrHYECKUXIIPOOIIeM
U IyTeH UX pelIeHUst

OCHOBHBIE KJIACCHI HEOp-
TaHHYCCKHX COC,Z[I/IHGHI/Iﬁ

10

JlyXOBHO-HPaBCTBEHHOE BOCIIUTA-

HUE:aKTHBHOE HETIPUATUE ACOLIH-

QJIbHBIX IMOCTYIKOB, CBO0O/A U OT

BCTCTBCHHOCTD JIMYHOCTHU B YCJIO-

BUSIX UHAMBUIYAIBHOTO U 00IIe-

CTBEHHOTO ITPOCTPAHCTBA.
dusnueckoe BOCIHUTAHHE,
(dopMupOBaHUE KYIbTYpHI 370-
pPOBbS U 3MOLIMOHAIBLHOr001a-
TOTIOJIyYHsl: OCO3HAHUE MOCTE -
CTBH U HENIPUATHE BPEIHBIX
IpUBBIYEK (YIOTpEOJIEHUE aJIKO-
roJsi)

DKOJIOTMYECKOE BOCIIUTAHUE: OCO-
3HAHUE CBOEH POJIM KaK rpaxia-
HUHA U IOTPEOUTENS B YCIOBUIX
B3aUMOCBSI3U IPUPOIHOM, TEXHO-
JIOTUYECKOW U COLIMAIBHOM Cpef

[lenHOCTH HAyYHOTO MMO3HAHUSA:
OBJIAICHUEC OCHOBHBIMH HABBIKAMHU
HCCIIEN0BATENLCKOM IeITEIbHO-
CTH, YCTAaHOBKA Ha OCMBICIICHHE
OTIbITa, HAOIIOIEHUH, TOCTYITKOB
U CTPEMJICHHE COBEPIIICHCTBOBATh
MyTU JOCTUKCHUS UHIUBUAYAb-
HOTOH KOJUIEKTUBHOTO OJIaroIio-
Ty4usl.

[Tepuoguuecknii 3aKOH U
Ilepnonnueckas cucrema
XUMUYECKHUX 3JIeMEHTOB /.
N. MengeneeBa u crpoe-
HUE aToMa

[TarproTnyeckoe BOCHHUTAHUE:
LIGHHOCTHOE OTHOIIICHHE K TOCTH-
JKeHHsIM cBoed Ponmne! - Poccun,

HayKe.

dusnueckoe BOCHHUTAHUE, (OPMHU-
pOBaHMsI KYJIbTYpPbI 3/I0pOBbS U




IMOLMOHAIILHOTO0JIAr OOy YHSI:
CIOCOOHOCTh aJaNTUPOBATHCS K
CTPECCOBBIM CHTYAIUSIMH MEHSIFO-
IrMCA YCIIOBUSAM, OCMBICIIAA cBOM
OIIBIT U BBICTpaMBasi JajbHEHIIHIe
LICJTH.

JlyXOBHO-HPAaBCTBEHHOE BOCIIMHHE-
TOTOBHOCTB OLICHHBATh CBOE I1OBE-
JICHUE U IIOCTYIIKH, [IOBEICHUE U
IOCTYIIKU APYTUX JIIOJEH C ITO3H-
LIUM HPABCTBEHHBIX U IPABOBBIX
HOPM C Y4E€TOM OCO3HaHUS IOCIE-
CTBUH ITOCTYIIKOB.

5 | Xumuueckas cBsa3b. Okuc- 9 1 - TpynoBoe BocnuTaHue: yBaxeHue K
JUTENBHO- TPYAY U pe3yjibTaTaM CBOEH Jesi-
BOCCTAHOBUTEJIbHBIE PEaK- TEJIbHOCTH.

UH
dusnueckoe BocnHuTaHue, (pop-
MHUPOBAHUS KYJIbTYPHI 37I0POBbS U
SMOLMOHATIBHOT00JI1ar OOy us:
c(OPMHPOBAHHOCTH HABHIKA pe-
¢nexkcuu, MpU3HaHUE CBOETO MPaBa
Ha OIIMOKY U TaKoro e Irnpasa
JPYroro 4eaoBeKa.
6 | [ToBTropenue 3 1 - TpynoBoe BocnuTanue: 0OCO3HAHUE
BO)XHOCTU O0Y4YEHHUs Ha MPOTSIKE-
HUSI BCEU KU3HU.
DKOJIOTHYECKOE BOCIHUTAHHE:
AKTUBHOE HENIPUATHE JCHUCTBUN,
IPUHOCSIINX BPEJl OKPYKArOIIEn
cpene
Hroro 68 5 7
TEMATHYECKOE IINTAHUPOBAHHUE
9 knacc (2 yaca B Hezento, Bcero 68 4acoB)
Ne HazBanue temsl KomnnuecTBo yacos Peanuzanus pabodel mporpaMMsl
Bceero U3 nux (popmel koH- | «Bocnuranue» depes Harpaple-
TPOJIs) HUS BOCIIUTATENIbHONU pabOThI
KOH- MPaKTH-
TPOJIBHBIX | YECKHX
pabot pabot
1 | IloBTOpenue u 06o0IIEHNE 5 1 - I'paxknanckoe BOCHHUTaHHUE: TOTOB-

CBeIeHUH 10 Kypcy 8
Kiacca. XUMHUYECKUE pe-
aKIUU

HOCTB K BBIIIOJIHEHUIO 00S3aHHO-
CTel rpakJaHWHA U peaTu3alu
€ro mpas, yBaKeHUE MPaB,CBOOO U
3aKOHHBIX UHTEPECOB JIPYTHX JIFO-
JICH.

dusnueckoe BocmuTaHue, (Hop-




MHUPOBaHHE KYJIbTYPHI 370POBbS U
YMOIMOHAIBHOTO OJIATOTIOTYYHS:
co0JTr0IeHHE MpaBUI OE30TIaCHO-
CTH, B TOM YMCJIC HABEIKOB 0¢3-
OIACHOT'O TIOBEJICHUS B HHTCPHET-
cpene.

[leHHOCTH HAYYHOTO MO3HAHUSA:
OPUEHTAIMS B JIEATEILHOCTH HA
COBPEMEHHYIO CHUCTEMY HAaY4YHBIX
MPEICTaBICHH 00 OCHOBHBIX 3a-
KOHOMEPHOCTSIX pa3BUTHUS YEJIOBE-
Ka, MPUPOJIBI U 00IIeCTBa, B3au-
MOCBS35IX YEJIOBEKA C IMPUPOIHOM

Y COLMAIBHOM CPEIOi.

XUMUYECKUE pEaKUUu B
pacTBopax

10

[TarpuoTnueckoe BOCIUTAHUE:
LICHHOCTHOE OTHOILICHUE K JOCTHU-
JKeHHsIM cBoer PonmHe! - Poccun, K

HayKe.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTA-
HUE: aKTUBHOE HEMPUSITHE aCOIIU-
aJIbHBIX MTOCTYIKOB, CBOOO/Ia U OT-
BETCTBEHHOCTbH JINYHOCTH B YCJIO-
BUSX UHAMBHIYalILHOTO U 0011Ie-
CTBEHHOT'O MPOCTPAHCTBA.

dwusnyeckoe BocmuTaHue, Qop-
MHPOBaHHsI KYJIbTYPbl 370POBBS H
IMOIMOHAIBHOTO0JIAr OTIOTY Y HSL:
CHOCOOHOCTH aJIalTHPOBATHCS K
CTPECCOBBIM CUTYAITUSIMH MEHSO-
IIUMCS YCIIOBUSIM, OCMBICIISISI CBOM
OTIBIT U BBICTPaWBas JajbHEHIIINE
TCITH.

Hemeramner m ux coemm-
HEHHS

26

DKOJIOTHYECKOE BOCIIMTAHHE: aK-
TUBHOE HEINPUATHE IEUCTBUM,
MIPUHOCSIINX BpeJ OKpYyKaroLen
cpe ze.

JlyXxOBHO-HPaBCTBEHHOE BOCIHTA-
HHUE: OpHUCHTAlUMW Ha MOpPAJIbHBIC
LEHHOCTH U HOPMBI B CUTYalIUsAX
HPaBCTBEHHOI'O BbIOODA.

duznyeckoe BocmutaHue, Gop-
MHUPOBAaHHUE KYIbTYPHI 370POBbBS
¥ IMOIIMOHAILHOTO 0J1aromnoiy-
Yusi: yMEHUE MPUHUMATE ce0s 1
JIPYTHX HE OCYXasl.; YMEHUE
OCO3HaBaTh YMOIMOHAIBHOE CO-




CTOsIHUE ce0s U Ipyrux, yMeHHe
YIPaBJIATH COOCTBEHHBIMAMOLIH-
OHAJILHBIM COCTOSTHUEM.

TpynoBoe BoCIIUTaHUE: yBaXKe-
HUE K TPYAY U pe3yJibTaTaM CBO-
el 1eATEeILHOCTH.

Mertaniael U1 Ux coenuHe-
HUA

16

TpynoBoe BOCIIMTaHUE: UHTEPEC
K IIPAKTUYECKOMY H3Y4YCHHIO
npodeccuii ¥ Tpyaa Ha OCHOBE
MNPHUMCHCHUSA 3HAHUM 110 XUMUH.

DKOJIOTHYECKOEe BOCIIUTAHNUE:!
OCO3HaHUE CBOEH POJIH KaK
rpaxJaHUHA U IOTpeOuTeNs B
YCIOBUSX B3aUMOCBSI3U IIPUPO/I-
HOM, TEXHOJIOTMYECKOHN U COLIM-
ambHOM Cpen

LleHHOCTH HAYYHOTO MMO3HAHUSA:
OBJIaJICHUE OCHOBHBIMHU HaBBIKa-
MH HCCJIEIOBATCIILCKOM IeATEIIb-
HOCTH, YCTAHOBKA Ha OCMBICJIE-
HHUE OIbITa, HAOJIFOICHHH, 110~
CTYIIKOB M CTPEMJICHUE COBEP-
IIEHCTBOBATh MYTHU JTOCTH)KECHUS
WHIUBUTYAIbHOTOU KOJUJIEKTHB-
HOTO 0JIaromoIy4Hsl.

XuMusg W OKpyXarolas
cpena

JIyXOBHO-HPAaBCTBEHHOE BOCIIMTA-
HUE: TOTOBHOCTH OLICHMBATh CBOE
MMOBCACHUEC U IMOCTYIIKH, ITOBEIC-
HUE U TIOCTYIIKH JIPYTUX JIFOACH C
MMO3UMIIUKU HPABCTBCHHBIX U ITpa-
BOBBIX HOPM C YY4ETOM OCO3HAHMS
IIOCJIEICTBUM MOCTYIIKOB.

du3nueckoe BOCHHUTAHUE,
(hopMupoBaHHE KYIbTYphI
310pOBbSl U 3MOLUHMOHAIBHOTO
OIaromnoy4rs: OCO3HaHHE TO-
CJIIEACTBHUI U HENIPUATHE BPE-
HBIX IPUBBIYEK (YyHOTpebieHue
AJIKOTOJ151)

OKOJIOTUYECKOE€  BOCIIHTAHHE:
OpUEHTAIlMsI Ha MPUMEHEHUE
3HaHUU U3 COLUAJIBHBIX U €CTC-
CTBEHHBIX HAyK /I peEIICHUS
3a/a4 B 00JacTU OKpY’Karouei




Cpenpl, TUIAHUPOBAHUS TOCTYTI-
KOB M OLIEHKH WX BO3MOKHBIX
MOCJIEACTBUM I OKpYXKarouien
Cpelibl;

MOBBIIICHUE YPOBHS HKOJIOTHYE-
CKOM KYJIbTYpbI, OCO3HAaHHE TJI0-
OaLHOTO XapakKTepa IKOJIOTHYEe-
CKHXIIPOOJIEM U ITyTEeH UX pertie-
HUS.

O06oOmenne 3HaHUK TIO 9 dusnueckoe BocmHUTaHUE, HOp-
XUMHHU 33 KypC OCHOBHOH MHUPOBAHUS KYJIbTYpPbI 370POBbS U
mkoibl.  [logroroBka AMOIMOHATBHOT00Iar OOy usl:
OcHoBHOMY rocynaap- c(OpMHPOBAHHOCTH HaBBIKA pe-
CTBCHHOMY 9K3aMeHYy ¢uiekcuu, MpU3HAHUE CBOETO TpaBa
(019) Ha OIIMOKY M TAaKOTO K€ IpaBa
JPYroro 4ejoBeKa.
TpynoBoe BociuTaHue: OCO3HA-
HHE BOXHOCTH OOyUYEHHsI Ha TIPO-
TSOKCHUS BCCH KHU3HH.
Htoro 68




