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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpaMma 1o xuMuu 9 Kkjacca coCTaBlIeHa Ha OCHOBE:

e IIpukaza Muno6puayku Poccun ot 17.12.2010 N 1897 (pen. ot 31.12.2015) «O6
yTBepkKACHUH (DeIepaabHOT0 TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTAHIaPTa OCHOBHOTO
o01ero 06pa3oBaHUY;

®enepanbHoro 3akona «0O06 oOpazoBanuu B PO»Ne273 ot 29 nexabps 2012 roxa;

[Tocranosnenus [maBnoro ['ocynapcrBenHoro canurapaoro Bpada P® ot 29.12.2010 Ne189 «O6
yrBepkaeann Canllun  2.4.2.2821-10 «CaHUTapHO-3MIUIEMUOIOTHYECKUE TpeOOBaHUS K
YCIIOBHUSAM U OpraHU3aIuy 00y4eHus B 0011e00pa30BaTEIbHBIX YUPEKICHUIX),
[Tpukaza Munoo6puayku Poccun ot 31.03.2014 N 253 (pen. ot 28.12.2015) "O6 yrBepKaeHUU
denepanbHOrO MEpevHs YYEOHHKOB, PEKOMEHIYEMBIX K HCIIOJIF30BAHUIO TPU pean3aluu
MMEIOINX TOCYJapPCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTeIbHBIX IPOrpaMM HA4albHOTO OOIIIETO,
OCHOBHOTO 00IIIET0, CPEAHETr0 001Iero oopa3zoBaHus";
[TpumepHOIi TpOorpaMMbl OCHOBHOTO 00IIIEr0 00pa30BaHus 0 XUMHUH;
Yyebnoro mmana MBOY COIL N106 wa 2019-2020 y4.rox;
VYerasa MBOY COIIIN106;
[Tonmosxenus o paboueit mporpamme, pazpadboranroro 8 MbOY COIILI N106 ;

3a ocHOBY paboueil mporpammbl B3siTa IMporpaMMa Kypca XuMuu ans 8-9 kiaccoB
00111€00pa30BaTeIbHBIX YUPEKIACHUHN, ONMyOIuKoBaHHas u3narenbcTBoM «lIpocsemenue» B 2013
rony (COopHHMK mporpamMm Kypca XUMUU K ydeOHukam xumuu aropoB [.E.Pymsutuca,
O.["Oenpamana s 8-9 KIaccoB).

Onucanne mecra y4eOHOro npeamMera «XuMH» B Y4eOHOM ILIaHe

OCOOEHHOCTD TIpeIMeTa XUMHUH B TOM, YTO OH TIOSBIISIETCS TIOCIECTHUM B PSIy €CTECTBEHHO-
HAay4YHBIX JTUCIMILINH, TOCKOJIBKY JJIi €r0 OCBOEHHUS IIKOJBHUKH JOJKHBI 00Ja7aTh HE TOJIBKO
OTIpeJIeIEHHBIM 3aITacoM MpPEABAPUTEIBHBIX €CTECTBEHHO-HAYYHBIX 3HAHWH, HO W JOCTaTOYHO
XOPOILO Pa3BUTHIM a0CTPAKTHBIM MBIIIJICHUEM.

B cootBercTBum ¢ yuednsim ruranom MBOY COIII N106 Ha n3ydenne Xxumun B 9 Kitacce
oTBoUTCA 2 yaca B Heneno, 70(68+2) yacos B rof.

Hean kypca: :

- CIIOCOOCTBOBATH MPUBUTHIO IO3HABATENLHBII HHTEPEC K HOBOMY TMPEAMETY Yepe3 CUCTEMY
pa3HO00pa3HbIX 10 opMe YPOKOB U3YUEHHSI HOBOTO MaTepuaia, 1aboparopHbie paboThI, ,
HECTaHJAApTHBIE YPOKHU KOHTPOJISI 3HAHMIA,

-co3/1aBaTh yCJIOBUS AJs (POPMUPOBAHUS y yUalIUXCS IPEIMETHON U y4eOHo-
MCCJIEZIOBATENBCKON KOMIIETEHTHOCTEM:

-00€CTeYnTh YCIOBUS JJIsi YCBOCHHS YJAIIUMUCS 3HAHUH OCHOB XMMHUYECKON HAYKH:
BaXHEUIINX (PAKTOPOB, MOHATUN, XUMUYECKUX 3aKOHOB U TEOPUH, S3bIKa HAYKH, TOCTYITHBIX
0000111eHIIT MHPOBO33PEHUYECKOTO XapaKTepa B COOTBETCTBHH CO CTAHAPTOM XUMHYECKOTO
00pa3zoBaHus

3agaum Kypca xumun 9 kJiacea :

OCBOCHHE 3HAHMH 110 OCHOBHBIM IOHATHUAM U 3aKOHAM B XMMUH, XUMUYECKON CUMBOJIUKH;
BBIJIAIOIINXCSA OTKPBITUSAX B XUMUYECKOM HayKe; POJIM XMMUYECKOM HAyKH B (POPMUPOBAHUH
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MUPA; METOJIaX HAYYHOIO ITO3HAHHS;



OBJIaJlcHHE YMEHUSIMHM Ha0JI01aTh XMMUYECKHUE SBJICHUS; TPOBOAUTH XUMUYECKUHA
HKCTIEPUMEHT; IIPOU3BOIUTH PACUETHI HA OCHOBE XUMHUECKUX (DOPMYIT BEIIECTB M YpaBHEHHI
XUMHUYECKUX PEAKLMN; 000CHOBBIBATh MECTO M POJIb XUMUUYECKUX 3HAHUHN B IPAKTHUYECKON
JIeATEIIbHOCTH JIFOJIEH, PA3BUTUH COBPEMEHHBIX TEXHOJIOTHH;

PAa3BUTHE [T03HABATCIIbHBIX HHTEPECOB, HHTCIIJIICKTYAJIbHBIX U TBOPUCCKUX CII0OCOOHOCTEN B
mponecce nMpoBCACHNUA XUMHUYCCKOI'O SKCIICPUMCHTA, CAMOCTOATCIIBHOI'O HpI/IOGpeTeHI/ISI 3HAHUH
B COOTBCTCTBHH C BOBHUKITMMH KU3HCHHBIMH l'IOTpe6HOCT$IMI/I.

IInanupyemble pe3ybTaThbl H3y4eHHS Y4eOHOI0 NpeaMeTa

I/I3yquI/Ie XMMHH B OCHOBHOM IIIKOJIE Ja€T BO3MOXHOCTh JOCTHYb CIICAYIOIIHX PE3YIIBTAaTOB B
HaIPaBJICHUY JUYHOCTHOI'0 PA3BUTHUS.

1. BociuTanue pOCCHfICKOfI Fpa)KZ[aHCKOﬁ HACHTHUYHOCTU: IIaTPHUOTHU3MA, JII00BH U YBAXCHUA K
OTCUCCTBY, HyBCTBA Ir'OPAOCTH 34 CBOIO PO,I[I/IHy, 3a pOCCHﬁCKYIO XUMHYCCKYIO HAYKY;

2. ¢dopMuUpOBaHUE LEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAyKH U OOILECTBEHHOH NMPAKTUKH, A TAKIKE COLUAILHOMY, KYIETYPHOMY, SI3bIKOBOMY U
JTYXOBHOMY MHOTOOOPa3HI0 COBPEMEHHOTO MHUPA;

3. ¢opMHPOBaHMIO OTBETCTBEHHOTO OTHOILICHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOpa3BUTHIO M CaMOOOPA30BaHHIO HA OCHOBE MOTHBAIIMH K OOYyYCHHUIO M MO3HAHHIO, BHIOOPY
npo¢ILHOTO 00pa30BaHUs HA OCHOBE MH(POPMAILIMU O CYIIECTBYIONIMX MPO(ECCUSIX U JIMIHBIX
npo(eCCHOHAIBHBIX ~ IPEIIOYTEHUH, OCO3HAaHHOMY  IIOCTPOEHHUIO WHMBH1YAIbHOU
00pa3oBareIbHON TPAEKTOPUHU C YUETOM YCTOMUYUBBIX I03HABATEIbHBIX HHTEPECOB;

4. GbopMHUpPOBAaHHIO KOMMYHUKATHBHOW KOMIIETEHTHOCTH B 00pa30BaTelbHOM, OOIIECTBEHHO
MOJIE3HOM, Y4eOHO- UCCIIeI0BATEILCKOM, TBOPUYECKON U IPYTUX BUIAX JIEATEIbHOCTH;

5. ¢opmupoBaHUE MOHUMAHMS LIEHHOCTH 30OPOBOTO M 0€30MacHOro oOpasa KH3HU; YCBOCHHE
MpaBUJ WHIAMBUIYATHOTO W KOJJIEKTUBHOTO O€30MacHOTO TIOBEACHHS B YPE3BBIYANHBIX
CUTYalUsX, YTPOXKAIOIIMX KU3HHA U 3J0POBbIO JIFOAEH;

6. ¢opmHpoBaHUE TO3HABaTelIbHON M HMH(OPMAIIMOHHOM KYIBTYpbl, B TOM YHCIE pa3BUTHE
HABBIKOB CaMOCTOSITEIbHOM pPa0OThl € y4eOHBIMM TMOCOOMSIMHM, KHHMIaMH, JIOCTYIHBIMH
MHCTPYMEHTAMHU U TEXHUYECKUMU CPEACTBAMH HH()OPMAIIMOHHBIX TEXHOJIOTHA;

7. hbopMHUpOBaHNE OCHOB KOJIOTHYECKOTO CO3HAHUS HA OCHOBE MPHU3HAHUS IIEHHOCTH KH3HU BO
BCEX €€ TIPOABICHUAX U H€06X0)II/IMOCTI/I OTBETCTBCHHOI'O, 6€p€)KHOFO OTHOIIICHUA K
OKpYKAIOIIEH Cpene;

8. pa3BUTHE FTOTOBHOCTH K PELICHUIO TBOPUECKHX 3a]a4, YMEHUSI HAXOAUTh aJIeKBaTHbIE CITOCOOBI
MOBEJICHUSI ¥ B3aUMOJICHCTBHS ¢ apTHEPAMH BO BpeMs yueOHOW M BHEY4eOHOU NesTeNbHOCTH,
CIIOCOOHOCTH OIIEHUBATh MPOOJIEMHbIE CHUTYyallMd M OINEpPaTUBHO MPUHUMATh pPEIICHUS B
Pa3IMYHBIX TPOAYKTUBHBIX BUAAX AEATEIBHOCTH.

MeTal'lpeI[METHI)IMI/l pe3yiabTaTaM OCBOCHUA KypCa ABJIAKOTCA:



1. oBnageHHE HaBBIKAMH CaMOCTOATENBHOTO NPUOOPETEHMs] HOBBIX 3HAHMN, OpraHU3aLUU
y4eOHO e TeTbHOCTH, TOUCKA CPE/ICTB €€ OCYIIECTBICHHUS;

2. yMEHHE IUIaHUPOBATh IYTH JOCTHDKEHHS IIeJIeH Ha OCHOBE CaMOCTOSTEIBHOTO aHalln3a
YCIIOBUH U CPEACTB MX JOCTH)KCHUS, BBIJCISTh AIBTEPHATUBHBIC CIIOCOOBI JOCTIKEHUS IETU U
BbIOMparh Hambonee 3QPeKTUBHBINA CIOCO0, OCYIIECTBISATh IMMO3HABATEIBHYIO PE(ICKCHIO B
OTHOIICHUU JCHCTBHIA 1O PEIICHUIO YICOHBIX U MIO3HABATEIIBHBIX 33/1a4;

3. yMeHue NOHMMAaTh IIpOo0JIEMyY, CTaBUTh BOIIPOCHI, BBIABUIATh THIIOTE3Y, AaBaTh ONPEACICHUS
HNOHATHUAM, KJIACCH(PUUIUPOBaTh, CTPYKTYpHUPOBATh MaTepual, MPOBOAUTH HSKCIIEPUMEHTHI,
apryMEHTHPOBATh COOCTBEHHYIO MO3UIIHIO, (DOPMYIMPOBATh BHIBOJIBI U 3aKIIIOUCHHS;

4. yMeHue COOTHOCUTHb CBOU JICHCTBUS C IUIAHUPYEMBIMH pE3YyJIbTaTaMH, OCYILECTBISATh
KOHTPOJIb CBOEH JAEATEIBHOCTH B IPOLECCE JOCTHXKEHHS PE3ylbTara, ONpPEAelsTb CIOCOObI
JeMCTBUI B paMKax IMPeUIOKECHHBIX YCIOBUI U TpeOOBaHMI, KOPPEKTUPOBATh CBOU JICHCTBHS B
COOTBETCTBUH C U3MEHAIOIICHUCS CUTYalui;

5. ¢opmupoBaHHE W pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIOJIB30BAaHUS WHCTPYMEHTOB U
TEXHUYECKUX CpEACTB HH(MOPMAIMOHHBIX TEXHOJOTUH KaK MHCTPYMEHTAJIbHOM  OCHOBBI
pa3BUTHS KOMMYHHUKAaTHBHBIX Y IIO3HABATENbHBIX Y Y/I;

6 YMCHHUE CO3aaBaTb, IPUMCHATh U Hp606pa30BI)IBaTI) 3HaK U CHUMBOJIbI, MOACJIN U CXCMBbI IJIA
PCIICHUA y‘I€6HI)IX IIO3HaBAaTCJIbHBIX 3a1a4,

7. ymMeHHe u3BJIEKaTh WH(OPMALMI0O U3 Pa3IUYHbIX HCTOUYHUKOB, CBOOOJIHO ITOJIB30BaThCS
CIPAaBOYHOH JUTEPAaTypol, B TOM YHCIE M Ha DIIEKTPOHHBIX HOCHUTENSAX, COOJIONATh HOPMBI
MH(OPMAIIMOHHON M30UpaTenbHOCTHU, ITUKH;

8. yMEHHME Ha MPAKTUKE I10JIb30BAThCS OCHOBHBIMHU JIOTMUYECKUMHU IPHEMaMH, METOJaMU
HAOJIOIEHNUS, MOJEIMPOBaHUs, OObSICHEHHUS, PELIEHUs Po0IeM, TPOrHO3UPOBAHMS U Jp.;

9. yMeHHE OpPraHU30BaTh CBOIO KW3Hb B COOTBETCTBUM C MPEJICTABICHUSIMH O 3J0POBOM 00pase
JKU3HH, TpaBax M OO0S3aHHOCTSAX TpakJIaHWHA, [EHHOCTAX OBITHS, KYJIBTYPHl U COIIMATHHOTO
B3aHMOJICHICTBHS,

10. YMCHHE BBIINTOJTHATH IMTO3HABATCIIBHBIC U ITPAKTUYCCKUC 3alaHNA, B TOM YUCJIC IIPOCKTHLIC,

11. ymMeHHe CaMOCTOSTENIBHO U apryMEHTHPOBAHO OLICHHBAaTb CBOM JEHUCTBUS U JIEHCTBHS
OJTHOKJIACCHUKOB;

12. ymenue paborarh B Tpyiie- 3h(HEeKTUBHO COTPYIHHYATh U B3aUMOJICHCTBOBATh Ha OCHOBE
KOOPJIMHAIIMM PA3UYHbIX TMO3WIUN TMpU BBIPAOOTKE OOIIET0 pelmIeHUuss B COBMECTHOMN
NeATeTLHOCTH; CIIyIIaTh IMapTHEpPa, KOPPEKTHO OTCTaMBaTh CBOKO TO3HUIMIO; MPOMYKTUBHO
paspemiarh KOH()IUKTHI.

Hpe)lMeTHbIMH pe3yjabTaTaMi OCBOCHUA KypCa SABJISAIOTCA:

1. q)OpMI/IpOBaHI/IC NEPBOHAYAIBHBIX CUCTECMATHU3UPOBAHHBIX HpeI[CTaBHCHI/Iﬁ O B€IICCTBAX, UX
MMpEBpaAIlICHUA U TMPAKTHYCCKOM IIPUMCHCHUH, OBJIAACHUC MOHSATUHHBIM afnraparoMm Hu
CHUMBOJIHNYCCKUM SA3bIKOM XNUMUH,



2. oco3HaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH Kak 00JaCcTH COBPEMEHHOTO
€CTECTBO3HAHMS, XUMUUYECKUX IPEBPAIICHUNA HEOPraHMYECKHX U OPraHMYeCKUX BEIECTB Kak
OCHOBBl ~MHOTUX SIBJICHUH J>XMBOW M HEXHMBOH NPUPOABI, YIIyONeHHE NpEACTaBICHUN O
MaTepuaJIbHOM €JUHCTBE MUPA;

3. OBJageHHE OCHOBAaMHM XHMHYECKOH TIpPaMOTHOCTH; CIIOCOOHOCTBIO aHAJM3UPOBATh U
00BEKTUBHO OLIEHUBATH KU3HEHHBIC CUTYAIllMH, CBSI3aHHbIC C XMMUEH, HaBbIKaMU 0€3011acHOTO
oOpalleHus C BEIlIeCTBaMH, UCIOIb3YEeMbIMH B IMOBCEIHEBHOM JKM3HU, YMEHUEM aHAIU3UPOBAThH
U IUIAaHUPOBATh JKOJIOTMYECKH Oe30MacHOe MOBEIEeHUE B IENIX COepeKeHUs 310pOBbs U
OKpY’Karolle cpebl;

4. ¢dopMupoBaHHWE YMCHHI YyCTAaHABIMBATH CBSI3M MEXKAY peajbHO HAOIIOIaeMBIMU
XUMHUYECKUMHU SBJICHUSIMH U MPOLECCAMU, TPOUCXOSIIIMMHA B MUKPOMUPE, OOBSICHITh PUUMHBI
MHOT000pa3usi BEIECTB, 3aBUCUMOCTh IIPUMEHEHHS BEILIECTB OT UX CBOWCTB;

5. HpI/IO6p€T€HI/Ie OIIbITa UCIIOJB30BaHUA Pa3JIMYHBIX MCTOA0OB M3YYCHHA BCIHICCTB; Ha6JHOI[eHI/I$I
3a HX IMPCBpalICHUAMU IIpU MIPOBCACHUN HCCIIOXHBIX XHUMHUYCCKHX OSKCIICPHUMCHTOB C
HCIIOJIB30BaAHUECM na6opaTopHoro 060pyz1013aH1/1;1;

6. yMeHHME OKa3blBaThb IIEPBYIO IOMOIIb NpPU  OTPABIEHUSAX, OKOTax M JAPYTrUX TpaBMax,
CBSI3aHHBIX C BEILECTBAMHU U JIAOOPATOPHBIM 000PYIOBAHUEM;

7. oBNaJicHUE MpUeMaMH pabOThl ¢ UH(POPMALIUEH XUMHUYECKOTO COACPIKAHMS, IPEACTABICHHOM
B pa3zHoii popme;

8. co3manure OCHOBHI JUIs (POPMUPOBAHUS HHTEPECA K PACIIUPCHUIO U YDIYOJICHUIO XUMHUYECKIX
3HaHWA W BHIOOpPA XMMHUU Kak MPO(HILHOrO TpeaMeTa MU Mepexoje Ha CTYMEHb CPEIHErO
o0mero o0pa3oBaHuS;

9. bopmupoBaHue MpeACTaBICHUN O 3HAYEHWHW XUMHUYECKOM HAyKH B PEIICHHUH COBPEMEHHBIX
HKOJIOTMUECKUX MPOOIIeM, B IPEIOTBPAIICHIH TEXHOTEHHBIX U SKOJIOTHUECKUX KaTacTpod.

BolnmyckHUK Hay4uuTCS:
e  OOBACHATH CyTh XMMHUYECKUX IPOIECCOB;
e Ha3spIBaTh NpU3HAKU U YCIOBHS IPOTEKAHUS XUMHUYECKHUX PEAKIINIA;

e  YCTaHaBJIMBATh NIPHUHAJIEKHOCTh XUMUYECKON PEaKIMK K ONPEAEIEHHOMY THITY IO
OJTHOMY M3 KJI1acCU(UKAIIMOHHBIX TPU3HAKOB: 1) MO YHCITY U COCTaBY

® JCXOJHBIX BEIIECTB U MPOAYKTOB PEaKLUu (peakluy COETUHEHUS, pa3IOKEHHUS,
3aMelleHusl 1 00MeHa); 2) N0 BbIACIECHUIO WM MTOTIOIIEHUIO TEIIOTH (peakiuu
HK30TEPMUYECKHE U SHJOTEPMHUUECKUE); 3) 0 N3MEHEHUIO CTEeTIeHEeH OKUCIIEHUS
XUMHYECKHUX AJIEMEHTOB (PEeaKIMi OKUCIUTEIbHO-BOCCTAHOBUTEINBHBIE); 4) 110
00paTUMOCTH Ipolecca (peakuuu o0paTuMble U HeoOpaTuMbIe);
* COCTaBJISITh YPABHEHHUS JICKTPOJIUTHUECKON AUCCOIMALIMM KUCIIOT, IEJI0YEH, COJIEH;
MOJTHBIE U COKpAIIEHHBIC MOHHBIE YPAaBHEHHsI peakinii 0OMeHa; ypaBHEHHUs
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINM;

® ¢ [IPOrHO3UPOBATH MPOJYKTHl XMMUYECKHX PEeaKLUi M0 popMysIaM/Ha3BaHUSAM HUCXOTHBIX
BEILIECTB; OINPEEIISATh HCXOIHBIE BEIIECTBa 10 (popMynaM/Ha3BaHUSAM NPOAYKTOB
peaxkuuu;



® *COCTaBIISITh YPABHEHUS PEAKLIMi, COOTBETCTBYIOIIUX MOCIIEIOBATEIIbHOCTH ((«IIETIOUKE)
MPEBPAILCHUI HEOPTAHUYECKUX BEUIECTB Pa3IMYHbBIX KJIACCOB;

®  BBIBISITH B MPOIECCE HKCIIEPUMEHTA MTPU3HAKH, CBUCTEIIbCTBYIOLINE O MPOTEKAHUN
XUMHYECKON peaKklnu;

®  [PUTOTOBJISITH PACTBOPHI C ONMPEACIEHHON MaCCOBOM 10JI€H PaCTBOPEHHOIO BEIIIECTBA;

e OIPEIETATh XapaKTeP CPebl BOIHBIX PACTBOPOB KUCIIOT U LIETOYEH MO N3MEHEHUIO
OKpacKU UHJIUKATOPOB;

® [POBOAUTH KAYECTBEHHbBIC PEAKIIUH, TOATBEPKIAOIINE HAJTUYUE B BOJHBIX pacTBOpax
BEIISCTB OTACIbHBIX HOHOB

e  ONpENEsATh NPUHAMICKHOCTh HEOPTaHUYECKUX BEIIECTB K OJJHOMY U3 U3yYEHHBIX
KJIACCOB/TPYIIIT: METAJIJIBI U HEMETAILIbI, OKCU/IbI, OCHOBaHHUSI, KUCJIOTHI, COJIH,

®  COCTaBIATH ()OPMYITBI BEIIECTB [0 MX HA3BAHUSM;

ONPEENATh BAJICHTHOCTh U CTETICHb OKUCJICHHS 3JIEMEHTOB B BEIIECTBAX;

®  COCTaBJATH (DOPMYITBI HEOPTaHUYECKUX COSAMHEHUH TT0 BAJICHTHOCTSIM M CTEIICHIM
OKHCJICHUS IEMEHTOB, a TAK)Ke 3aps/iaM HOHOB, YKa3aHHBIM B TA0JIUIIE PACTBOPHUMOCTH
KHCJIOT, OCHOBAaHMI U COJICH;

e  OOBSACHATH 3aKOHOMEPHOCTH U3MECHECHHS (PU3HUECKUX M XUMUUYECKUX CBOMCTB IMPOCTHIX
BEIECTB (METAJIJIOB M HEMETAJVIOB) M UX BBICIIMX OKCHIOB, 00pa30BaHHBIX 3JIEMEHTAMHU
BTOPOT'O U TPETHETO MEPUOJIOB;

®  Ha3bIBaTh OOIIME XUMUYECKHUE CBOWCTBA, XapaKTEPHBIE JJI TPYII OKCUIOB: KUCIOTHBIX,
OCHOBHBIX;

®  Ha3BIBaTh OOIIHME XUMUYCCKHE CBOMCTBA, XapaKTEPHbBIC IS KaXKJIOT0 U3 KJIaCCOB
HEOPraHWYECKUX BEILECTB: KUCIOT, OCHOBAHUM, COJIEH;

®  TIPUBOJUTH MPUMEPHI PEAKIIHH, TOATBEPKIAIONINX XUMHUUYECKHUE CBOMCTBA
HEOPraHWYECKUX BEIECTB: OKCHIO0B, KACIOT, OCHOBAaHHUI U COJIEH;

® OIpEIEsATh BEUIECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTENb B OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX PEAKIIUSIX;

® COCTAaBJISATh OKUCIIUTEIbHO-BOCCTAHOBUTEIBbHBIN OaNlaHC (1Sl U3YUEHHBIX PeaKuil) o
MIPEIJIOKEHHBIM CXEMaM PEaKIIHii;

*TIPOBOJUTH 1TA0OOPATOPHBIE OMBITHI, MOATBEPKIAIOIINE XUMUYECKIE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHWYECKHUX BEIIECTB;
BhInyCKHMK MOJIYYUT BO3MOKHOCTH HAYYUThCSH
* IIPOTHO3UPOBATH PE3YIIBTATHI BO3ACUCTBUS Pa3IUYHBIX (DaKTOPOB HA H3MEHEHNE CKOPOCTH
XUMHUYECKOM peaKkuu;
* IPOTHO3UPOBATH PE3YIBTATHI BO3ACHCTBUS PA3TUYHBIX (DAKTOPOB HA CMEIICHHE XUMUUYECKOTO
paBHOBECHS.
* IPOTHO3UPOBATH XUMUYECKHUE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHHS;
* MPOTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA MPOSBISITH OKUCIUTENbHBIE UM BOCCTAHOBUTEIBHBIE
CBOWCTBA C YYETOM CTENEHENW OKUCIIEHUS 3JIEMEHTOB, BXOISIINX B €r0 COCTAaB;
* BBISIBJISITH CYIIECTBOBAHUE FEHETUUECKOM B3aMMOCBS3M MEXIY BEIIECTBAMU B PsAY: IPOCTOE
BEIIECTBO — OKCHUJ] — THAPOKCHUI — COJIb;
* OPraHU30BbIBATH, POBOJIUTH YUCHHUYECKHUE TPOEKTHI IO UCCIIETOBAHUIO CBOMCTB BEIIECTB,

HMCIONIUX BAXKHOC MPAKTHUYICCKOC 3HAYCHUC.

B u3ydenunu kypca 3HauMTEIbHA POJIb OTBOJIUTCS XUMUYECKOMY SKCIIEPUMEHTY: POBEICHUIO
MPAKTUYECKHUX U JIAOOPaTOPHBIX paboT U ONMMCAHUIO UX PE3YJbTAaTOB; COOIIONEHUIO HOPM U
IpaBUJI MOBECHHS B XMMUYECKHX J1aboparopusix. [Ipu coxpaménnom koinnyectse yacoB(17,34),
OTBOJIMMBIX Ha U3y4EHHE Kypca XUMUU 9 Kjlacca He MPEJICTaBISIETCS. BO3MO)KHBIM IMPOBEICHUE
NPaKTUYECKUX 3aHATUH B MOJIHOM 00b&éMe. KoMneHcHpoBaTh HEOCTATOK MPAKTUYECKOH padoThI
BO3MOKHO IPUMEHEHHEM KOMITBIOTEPHOM TEXHUKH U BUJEOPECYPCOB. DTO 1a€T BO3MOXKHOCTh



BOCIIOJIb30BaThcs HU(POBBIMU 00PA30BATEIBHBIMU PECYpPCaMU, U TEM CaMbIM, FapaHTUPOBATh
BBHITIOJTHEHHE 00513aTEIbHOT0 MUHIMYMa OCHOBHOTO 00IIIero 00pa3oBaHusl.

Opranuzanust 1 GopMbI KOHTPOJIS:
KonTtpons 3HaHuil, yMEHH U HaBBIKOB YUAIIMXCS OCYIIECTBISETCS B CIEAYIOMUX (opMax:

e Texymuit KOHTPOIb — B GOPME YCTHBIX U MUCbMEHHBIX OIMPOCOB, XUMHUUECKHUX
JTUKTAHTOB, MHANBUAYAJIbHBIX 3a/IaHUI; TEMAaTUUECKUN KOHTPOJIb — B (hopme
NPAaKTUYECKUX M KOHTPOJIBHBIX pabOT, TECTOB; UTOTOBBIN KOHTPOJIb — B ()OPME UTOTOBOM
KOHTPOJILHOM paboThI O KypCy HEOPraHUYECKON XUMUU.

Kputepun omieHOK 3a yCTHBIE M TMCbMEHHBIC PA0OTHI (COOTBETCTBYIOT TOCYAAPCTBEHHBIM
CTaHJapTaM):

"5" — BBICTaBISACTCSI, €CITU MPABUIBLHO BBITIOJHEHBI BCE 33aHUSI B IIOJIHOM 00BEME C
coOmoneHnemM npasui odpopmieHus padboTel. OTCYTCTBYIOT OIIMOKU B XUMUYECKOU
TEPMUHOJIOTHH. 3a7]a4u PEIICHbI PallMOHATLHBIMU CIIOCOOAMH.

"4" — BpICcTaBJISAETCS NIPU PABUILHOM BBIIIOJHEHUHM OCHOBHOIO YMCIIa 3aJaHUM, JOMycKatoTCs 1-
2 He3HaYUTEIbHbIE OIINOKY.

"3" — BBICTABJISCTCS B CITydae MPaBUILHOTO BHITIOJTHEHHS HE MEHEE TIOJIOBHHBI U3
MpeIOKEeHHBIX 3a1anuil. [Ipy 3ToM nomycKaroTCss HECKOIbKO HE3HAYUTEIbHBIX OMIHOOK miu 1-2
rpyObIe OMMOKH.

""2" — BBICTaBIsETCS, €Cl paboTa HE BBINOJIHEHA (OTCYTCTBYET) UJIU B CIIydae BHIMOJIHEHUS
meHee 1/3 U3 npeIoKeHHbIX 3aJaHUi TIPY HAJTMYUU HECKOJIBKUX I'PYyOBIX OMIMOOK.

HesnauumenbHvlmu owuOKamu CAUTAIOTCS: OITMOKH B TPUBHAJIBHBIX HA3BAaHHUAX BEIIECTB
(xpome Haubomee pacIpOCTPAaHEHHBIX ), HETOUHOE YKazanue npoaykroB OBP mpu npaBuibHOM
MOJIXOJIE; TIPOIYCK KO3 PUITEHTa B OOMEHHBIX PEAKIUIX, HEMPABMIIBHO YKa3aHHBIN
KaTaJn3arop U T.1., T.e. OLIMOKHU, KOTOPbIE YKa3bIBAIOT HA HE3HAHME YACTHBIX CBOMCTB BEIIIECTB
WJIM BO3HUKAIOIINE IO HEBHUMATEILHOCTH.

pr6bl]l/lu ouUOKAMU CIATAIOTCS TAKHEC, KOTOPBIC CBUACTCIILCTBYIOT O HC3HAHUU OCHOBHBIX
3aKOHOB XMMUH, HAITPUMEP: HEBEPHOC COCTABJICHUC (1)OpMy.]'I 110 BaJICHTHOCTH, HCIIPABHUJIbHOC
HalTMCaHUC XHUM. ypaBHeHPIfI BCJICJCTBHE HE3HAHUS CBOMCTB JJAHHOI'O Kjacca BCIICCTB,
HCIMIPABUJIBHOC COCTABJICHUEC JJICKTPOHHOT'O 6aHcha; HC3HAHUC HOMCHKJIATYpPhbl BEIICCTB U AP.

Kpurepun o1ieHOK TECTOBBIX 33/IaHUN:

"5" — BBICTaBIsAETCS, €CITU MPAaBUIBHO BBITIOTHEHO He MeHee 90% 3ananuit
"4" — BpICTaBIsETCA, €CITU MPaBUIILHO BBIMOIHEHO OT 70% 1m0 89% 3anmanuii
"3" — BBICTABJISACTCS, €CITU MPABHILHO BBITIONHEHO 0T 40% 1m0 69% 3amanuii

"2" — BpICTaBIISIETCS, €CIIU paboTa HE BBHINOJIHEHA (OTCYTCTBYET) WM B CIIydae BBIIOIHEHUS
meHee 39% 3anaHuit

Bunbl yueOHOM 1eITeTbHOCTH: YCTHBIM OTBET, MUCEMEHHBIN OTBET, pEIlICHUE PacCUETHRIX 3a/1a4,
pEelIeHNE SKCIEPUMEHTATBHBIX 33J1a4, paboTa Mo aJITOPUTMY, COCTABIICHUE U 3aIOTHECHUE
Talmuil, rpaduKoB, TUarpamMm, HaOTIOACHHS, CPAaBHUTEIIbHBIN aHanu3, paboTa C TEKCTOM,
BBITIOJIHEHHE JTAOOPATOPHBIX U MIPAKTUYECKHUX PabOT U Jp.

@®opMbl OpraHu3aui y4eOHbIX 3aHATHHI:

YPOK NEPBUYHOTO NMPECTABICHUS HOBBIX 3HaHUH U cr1oco0oB yueOHbIx aeiictuil -YIITTH3CVY],



YPOK OBJIJICHUSI HOBBIMH 3HAaHUSAMH U (POPMUPOBaHKE NMEPBOHAYAIbHBIX HaBBIKOB-YOH3®IIH,
ypok npumenenus 3YH- YII3VH,

ypok noBropenus 3YH-YII3YH,

KOHTPOJIBbHBIA YpoK-KY,

KOMOMHUPOBaHHBIA ypok- KY,

MpaKTUYECKHUE U JJabopaTopHbie MpakTUKymbl -JITTIT

Coneprxkanue y4eOHOro npeamera
IloBTOpEeHUE OCHOBHBIX BONPOCOB 8 Kiacca (3 yaca)

Ilepunonnyeckuii 3akoH u [lepuonnueckas cucrema Xumuyeckux anemeHTos /[.1. Menneneesa B
CBETE TEOPHUH CTPOEHUs aToMa. XUMHUYECKas CBA3b. CTpoeHME BenlecTBa. THIIBI
KPUCTAJUIMYECKUX PEIIETOK. XMMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
BellecTB. PacyeTsl M0 XMMUUYECKUM YPABHEHUSIM.

JNemoncrpauuu. Tabmuma «Bunsr cBsazei». Tabmuma « TUIIBI KpHCTANTHYECKUX PEIIETOK)
Tema 1. Knaccudpukanus xuMudeckux peaxkuui (6 1)

TemnnoBoit 3P PexT XuMHUIecKor peakiuu. TepMOXUMHYECKHE YPaBHEHUS, PACUETHI 110
HUM.CKOpOCTh XUMUYECKUX pEaKLUi. 3aBUCUMOCTh CKOPOCTH XMMHUYECKUX PEaKIUi OT
Pa3IMYHBIX YCIOBUN: OT MPUPOJIBI PEATUPYIOIINX BELIECTB, IJIOIIAN TOBEPXHOCTH
CONPUKOCHOBEHUS, KOHLIEHTPALUN PEarupyroliX BElIeCTB, TEMIIEPATyPhl, KaTalu3aropa.
XHUMHYECKOE PaBHOBECHE, YCIOBHS €r0 CMelleHus. Perenue 3a1au.

JdeMoHcTpanum.

JleMoHcTpalys ONbITOB, BBIACHAIOIINX 3aBUCUMOCTb CKOPOCTH XUMUYECKUX PEaKLUN OT
pa3InYHbIX (HaKTOPOB.

PacueTHbie 3agaun.PacyeTsl 10 TEPMOXUMUYECKUM YPABHEHUSM.
Tema 2. DuekTpoauTudeckas auccounanus (74)

ONEKTPOIUTHI U HEATEKTPOIUTBI. DNEKTPOIUTHYECKAS TUCCOLMALINS BEUIECTB B BOAHBIX
pactBopax. Monsl. Karnons! u annonsl. ['maparHas Teopust pacTBOPOB. DIEKTPOIUTUYECKAS
JMCCOIMALIUS KUCIIOT, 1enoueil u cosneid. Cinabble ¥ cuiibHbIE ANEKTPOIUThL. CTeneHb
JUCCOLHALNY. Peakuuu nonHoro oomMeHa. OKHCIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIIUH.
OxucnuTenb, BOCCTAHOBUTENb. [ UIPOIHU3 CONEH.

I[eMOHCTpaIIHI/[. HcnwiTanue PacTBOPOB BCHICCTB HA SJICKTPUUCCKYIO ITPOBOAUMOCTD.
I[BI/I)KCHI/IC HOHOB B DJICKTPUYCCKOM II0JIC.

JlaGoparopHble onbIThl. Peakiinn oOMeHa MeXay pacTBOPAMHU AIEKTPOIUTOB.

IIpakTuyeckas padora. Pemenne sKciepuMeHTaNIbHBIX 33/1a4 [0 TeMe «JIEKTPOIUTHIECKAs
JUCCOLIAALIUS.

Tema 3. l'asnorenni(S 4)

[Tono>xeHue rajJoreHoB B NEPUOINYECKON CUCTEME U CTPOEHUE UX aTOMOB. Pu3ndecKkue u
XUMHYECKHE CBOMCTBA rajgoreHoB.CpaBHUTEIbHAS XapaKTEPUCTHKA rajioreHoB. [Ipumenenne
rasioreHoB. XsopoBogopol. [lonyuenne. @uznyeckue cBoiictBa. CosisiHasg KMCIOTa U €€ COJIN.

IIpakTyeckas padora. [lonyyeHune Xx10poBo10poIa U U3YUEHUE €TO CBOMCTB.



JAemoncTpanuu. Pu3nyecKue CBOMCTBA rajIoreHoB. Ilonydenue XsiopoBonopoaa 1 pacTBOpEeHUE
€ro B BOZE.

JlaGopaTropHble onbITHI. Pacrio3HaBaHKE COJISTHOW KUCIIOTHI, XJIOPHIOB, OPOMUIOB, HOTUIOB U
noma

Tema 4. Kucsopoa u cepa (6 1)

[TonokeHne KUCI0poia U Cephl B IEPUOANUECKON CHCTEME XUMUYECKUX 3JIEMEHTOB, CTPOCHHE
UX aToMOB. AJutoTponus Kuciaopoaa — 030H.Cepa. Amorponust cepbl. OU3NUECKUE U
xuMuueckue cBoiictBa. Haxoxnenue B npuposae. [Ipumenenne ceprl. Oxcup cepoi(1V).
CepoBonopoaHast U cepHUCTas KUcI0Thl U ux conu. Oxcua cepbi(VI). CepHas kucinora u ee
conu. OKUCIIUTENbHBIE CBOWCTBA KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI.

JleMoHcTpanum. AJUIOTPOIUS KUCIOPOAA U Cepbl. 3HAKOMCTBO ¢ 00pa3liaMu IPUPOTHBIX
Cynb(Ua0B, CyIb(aTOB.

JlaboparopHble onbIThl. Pacnio3naBanue cynbpua-, cynbut- U cyibpar-uoHOB B pacTBOpE
IIpakTHyeckas padora. Pemenne sxciepuMeHTanbHbIX 3a/1a4 1o TeMe «Kuciopon u cepay.

Pacyernsble 3a5a4u. Berancnenus 1o XUMMUYECKUM YPABHEHUSAM PEAKIIMI MacChl, KOJIMYECTBA
BEILleCTBAa UM 00beMa IO U3BECTHON Macce, KOJIMUYECTBY BEIlleCTBA UM 00BEMY OIHOTO U3
BCTYNAKOIUX WIH MTOJIY4arOIMXCs B PEaKLUU BELIECTB.

Tema 5. A3ot n docdop (8 9)

[Tonoxxenue azora u pocdopa B HIEPUOAMUECKON CUCTEME XMMUIECKHIX dJIEMEHTOB, CTPOCHHE MX
aToOMOB. A30T, (PU3HUYECKUE U XUMUYECCKHE CBOWCTBA, MOJYYCHUE U TpuMeHeHune. KpyroBopot
a3ora B mpupoe. AMMuak. @u3ndeckre 1 XMMUYECKUe CBOHCTBA aMMHaKa, OJTy4YeHue,
npumeHenne. Comu ammonust. Okeuapl azota(ll) u (IV). A3oTHast KucIoTa u ee CoJu.
OxucnuTeNnbHbIe CBOMCTBA a30THOM KuCHI0THL.Docdop. Ammorponus pocdopa. duznueckue u
xummuueckue cpoiictBa Gocdopa. Oxcun dpocdopa(V). OprodocdopHas Kuciaora u ee
conu.MuHepanbHble y100peHus.

JNemoncrpauuu. [Tonyyenne aMmuaka u ero pactBopenue B Boje. O3HakoMiieHue ¢ 00pa3amMu
MPUPOAHBIX HUTPATOB, (hocharos.

JlaboparopHbie onbIThI. B3aumMoselicTBre coneit aMmmMonus co mienodamu. O3HaKOMIICHHE C
a30THBIMU U (POCcHOPHBIMU YTOOPEHUSMHU.

IIpakTHyeckue padoTsl
[Tonyuenue amMmmHaka v u3ydeHue ero cBoicTB.OnpesesieHne MUHEpaIbHbIX YIOOpEHUH.
Tema 6. Yriepoa n kpemuuii (9 1)

ITonoxenne yriepoaa U KpEMHHA B nepnozmqecxoﬁ CUCTEMEC XUMUUYCCKUX BJIEMCHTOB, CTPOCHHUEC
UX aTOMOB. YIJIepO/, aJIOTPOIHbIE MOIU(UKAIINY, PU3NUIECKHE U XUMUUYECKUE CBOICTBA
yriiepoaa. YrapHslii ra3, CBOMCTBa M (PU3NOJIOTUYECKOE IEUCTBUE HA OPTaHU3M. YIVICKUCIIbIN Ta3,
yroyibHasi Kuciota u ee conu. Kpyrosopot yrnepozaa B npupone.Kpemunii. Oxcua kpemausi(IV).
Kpemuuesas kucnora u ee conu. Crexio. LleMeHT.

JMemoncTpauuu. Kpucramimdeckue pemerky aamasa u rpadura. 3HaKOMCTBO ¢ 00pa3iaMu
MPUPOTHBIX KapOOHATOB U CHITMKATOB. O3HAKOMIJICHHE C PAa3IMYHBIMU BUAMH TOTUIHBA.
O3HaKOMIIEHHUE C BUIaMU CTEKJIA.

JIaﬁopaTopHLIe onbIThbl. O3HAKOMIICHHE CO CBOMCTBAMH U B3aUMOIIPCBpAlICHUAMNU Kap6OHaTOB
n FI/IJIpOKap6OHaTOB. KagecTBenubIe p€aKkuu Ha Kap6OHaT- 1 CHJIMKAT-UOHBI.

IIpakTuyeckas padora. [lonyduenue okcuma yrepona(IV) u uzyuenue ero cBOMCTB.
PacnioznaBanue kapOOHATOB.

Tema 7. O0mue cBoiictBa MeTaJioB (134)



ITonoxeHne METaJUIOB B IEPUOJUYECKOM CUCTEME XUMHUUYECKUX d1eMeHTOB 1. Y. Menneneesa.
Merammueckas cBs3b. DU3nuecKre 1 XUMAYECKUE CBOMCTBA METAIIOB. Pl HanpsikeHUI
metaiuioB.[loustue o metamryprun. CriocoOs! monyderusi MmetauioB. CriiaBsl (CTalb, 9yTYH,
JTIOpaIOMUHUN, OpoH3a). [Ipo6rieMa 6e30TXOIHBIX MPOU3BOICTB B METAILTYPIHH U OXPaHa
OKPYKAKOLIEH Cpebl.

lenounbie meTabl. [1og0xeHNE MIETOYHBIX METAIIOB B IEPUOIMYECKON CUCTEME U
cTpoeHue aromoB. Haxoxaenue B mpupoje. Pusnyeckue u XuMuieckue cBorcraa. [Ipumenenune
IIEJIOYHBIX METAJIOB U UX COSIUHEHUI.

IlenoyHo3eMesibHbIE MeTAJLIbI. [10105)KEHHE 1IETOYHO3EMENIBHBIX METAJNIOB B IEPUOIMYECKOM
cucteme u ctpoeHue aromoB. Haxoxnenue B mpupoje. Kanbiuuii u ero coennHenus. KecTkocTh
BOJIBI U CIIOCOOBI €€ YCTPaHCHHS.

AsromMuHuii. [TonoxxeHne anOMUHNSA B IEPUOAUYECKON CUCTEME U CTPOCHUE €T0 aTOMA.
Haxoxnenue B npupone. duznyeckue 1 XMMUYECKHE CBOWCTBA altOMUHUA. AM(OTEpHOCTh
OKCHJa U THAPOKCHUIA a TFOMHUHUS.

Keae3o. [Tonoxenue xeneza B IEPUOAMYECKON CUCTEME U CTpoeHuUE ero aroma. Haxoxaenue B
npupoze. Puznveckrue 1 XUMUIECKUE CBOMCTBA xkene3a. OKCUIbI, TUIPOKCHIBI U COTTU
xene3a(Il) u xemeza(Ill).

JleMoHCcTpanuu. 3HAKOMCTBO C 00pa3iaMu BKHEHIIINX COJICH HATpusl, KaJlusl, IPHUPOJHBIX
COEIMHEHUH KaJbLIUs, PyAaMH Kelie3a, COeAMHEHNUIME aTIOMUHHA. B3anmozeicTBue
IIEJIOYHBIX, IEIOYHO3EMENBHBIX METAJUIOB U ATFOMUHUS ¢ BOoW. CKUraHue jkernesa B
KHCIIOPOJIE U XJIOPE.

JlaGoparopHsble onbIThI. [TosyueHue ruipokcuia aTloOMUHMS U B3aUMOZCHCTBUE €T0 C
kuciaoraMu U 1menodamu. [Homyuenue rugpokcunos xenesza(ll) u (I1II) u B3aumonelictBue ux ¢
KHCJIOTaMH U ILEJI0YaMH.

IIpakTyeckune padoTsl

Pemenue sxcnepuMeHTanbHbIX 3a1a4 10 TeMe «nemeHTsl IA—IIIA-rpynn nepruoguueckon
TaOJIUIBI XUMHUYECKHIX JIEMEHTOBY.

Pemenne OKCIICPUMECHTAJIBHBIX 3a/1a4 10 TEMEC «Metamniabl 1 ux COCOUHCHUA.

PacuerHble 3agaun. BerunciaeHUs 10 XUMHYECKUM YpaBHCHHAM MACCHI, o0beMa WIu
KOJIMYCCTBA BEUICCTBA OAHOT'O U3 NPOAYKTOB PECAKIIUU 110 MaCCC UCXOJAHOTO BCUICCTBA, O6’beMy
HJIN KOJIMYCCTBY BCIICCTBA, COACPIKAIICTO OIIPCACIICHHYIO OO anMeceﬁ.

Tema 8. OcHoBbl oprannyeckoii xumun(11 4)

[TepBoHauanbHBIE MPEACTABICHUS 00 OpraHMYECKUX BemecTBax [lepBoHayanbHbIe CBEEHUS O
CTPOCHUH OPraHMYECKUX BellecTB. OCHOBHBIE MOJOKEHUS TEOPUH CTPOEHUSI OPraHUYECKHUX
coenuHeHuil A. M. Bytieposa. 3omepusi. YrpolieHHas KiacCU(pUKaLUs OpraHuuecKux
coemHeHu. Yrmesonopoasl. [Ipenensueie yriieBongopoabsl. Meran, atad. dusznueckue u
XUMHYECKHE cBoMcTBRa. [Ipumenenue.

HenpenenbHble yrmeBopopoasl. OTuineH. PU3ndeckue 1 XuMU4ecKkue cBoicTsa. [Ipumenenue.
AueruneH. JlueHoBble yrieBoopobl. [IoHATHE 0 UKIMYECKUX YIIIEBOAOPOaX (IMKIOATKAHBI,
6en3on).IIpupoHbIe HCTOUHUKH YITIeBO10po0B. HedTh U mpUpoOaHBIi ra3, UX IpUMEHEHHUE.
3ammura arMmochepHoro Bo3ayxa ot 3arpsisHeHus. CimpThl. OTHOATOMHBIE CIUPTHI. MeTaHoI.
Oranoin. Pusndeckue cpoicTBa. GHU3MOIOrMUECKOE IEHCTBUE CIIMPTOB HA OPraHU3M.
[Ipumenenune. MHOTOATOMHBIE CIUPTHI. DTUICHDIUKONG. [ unepud. [Ipumenenne. KapOoHoBBIE
kucaoThl. XKupsl. MypaBbHHast U yKcycHast KUCJIOTBI. DU3HMUECKUE CBOMCTBA.

[Tpumenenue. Bricuine kapOoHOBbIE KUCIOTHL. CTeapuHoBas KuciaoTa. JKUpel — MPOAYKTHI
B3aMMOJICHCTBUS TNIMIIEPUHA U BBICHIMX KapOOHOBBIX KUCIOT. PoJIb )KHPOB B Mporecce oOMeHa
BELIECTB B Opranu3Me. KaaopuiHOCTb KHUPOB.



VYrnesons! I0Kk03a, caxapo3a — BaXHEHIIUE IIPEACTaBUTENN yIIIeBoAOB. HaxoxaeHnue B
npupone. orocunrtes. Poiib NIIOKO3bl B MUTAHUU U YKPETUIEHUH 310poBbs. Kpaxman u
LIEJUTI0J103a — MpUpOHbIe nonumepsbl. Haxoxnenue B npupoze. [Ipumenenue.

benku — ounononmumepsl. CoctaB 6enkoB. dyHkuuu OenkoB. Ponb OenkoB B mutanuu. [lorstue
o epmenTax u ropmonax.llomrMepbl — BBICOKOMOJICKYISIpHBIE coenHeHus. [lommaTumeH.
[Monunponunen. [Tomuununxnopua. [Ipumenenre noaumepos.

JemoncTpauuu:Moaenu MOJIEKyll OpraHUYeCKHX COSAMHEHHH, cXeMbl, Tabmubl. [openne
YIIIEBOAOPOIOB U OOHAPYKEHHE MPOIYKTOB UX ropeHns.O0pa3ibl HEPTHU U IPOAYKTOB UX
nepepadboTku. BueoonsIThl 10 CBOWCTBaM OCHOBHBIX KJIACCOB BEILLIECTB.

PacueTHble 3a1a4n. YCTaHOBIICHUE MPOCTEHIIIEH (OPMYITBI BEIIECTBA IO MACCOBBIM JOJISIM
3JIEMEHTOB.

TemaTnyeckoe IIaHupOBaHUE

Ne HaszBanue Tembl Konunuectso Konuuectso Konunuectso
y4eOHBIX YacoB y4eOHBIX YacOB  YYCOHBIX 4acOB
(2 gaca B HezIeNIO) (0,5 yaca B (34 gyacaB
HEJICITIO) HEJICITIO)
1 [ToBTOpPEHME OCHOBHBIX BOIIPOCOB 3 1 1,5
Kypca 8 kiiacca
2 Knaccudukanus XuMu4eckux 6 1,5 3
peaxKumit
3 DNEKTPOIUTUYECKAS AUCCOIUAITIS ! 1,5 3.5
4 T'anoreHsl 5 15 25
5 Kucnopon u cepa 6 2 3
6 Aot u dpochop 8 1,5 4
! VYrnepon u KpeMHUI 9 1,5 45
8 OO0111e cBOICTBA METAJIIIOB 13 4 6,5
9 Ocuosmi OpPraHUYECKON XUMUU 11 2,5 55
Hroro 68 17 34
(+2 yaca pe3epB)




KanengapHo - remarnueckoe miianuposanue K PII mo xumuu 9A kiacca ¢ ykazanuem
KOJIMY€eCTBA 4YaCOB , OTBOAMMBIX Ha u3y4yeHue Kaxaoil rembl kK YMK I.E Pyasutuca, ®@.I.

®enbamaHna (2 yaca B Heael1io, 70 yacon )

Jlara Tema ypoka
No
1o Tiany  |paxr

IloBTOpEeHHe OCHOBHBIX BONMPOCOB Kypca 8 kiacca (3 yaca)

1 Texnuka 6ezonacHoctu B kabunete xumuu. Ctpoenue aroma. [lepuognaecknii
3akoH U [ICXD JI.. MeHneneeBa B CBETE CTPOCHHUS aroma.

2 Xumuueckas cBsi3b. CTpOEHHE BELIECTBA.

3 OcHOBHBIE KJIacChl HEOPTaHUYECKUX BEIECTB, UX CBSA3b MEXKIY COOOI.
Tema 1.Knaccupukanus XuMudecKux peaxkuui (6 1)

4 OKHCIUTENHEHO — BOCCTAHOBUTEIBHBIC peakiuu 1.1

5 TemnoBoit 3pdexT xum. peakunu. Pacdersl o TEPMOXUMHUYECKUM YPABHEHUSIM.
.2

6 CKOpOCTh XUMHUYECKUX peaKkuii.n3

7 [IpakTnueckas padora Nel. M3ydeHue BIUsSHUS yCIOBUM IPOBEACHUS
XMMHYECKOM peaklliy Ha ee CKOPOCTh .4

8 XHUMUYECKOE PABHOBECHE. YCIIOBHS €r0 CMEIICHUS.IL.S

9 O6o0061eHre u cucreMaru3aiys 3HaHuil. Pemenne 3anau
Tema 2.9uexkTposnTudeckas gucconuanus (74)

10 CymHOCTb mporecca MEKTPOTUTHISCKON TUCCOIUAIIIN  TT6.

11 DNEKTPOIUTUYECKAS TUCCOLMALIUSI KUCIIOT, IIeJIouel U conei. 1.7

12 Cnabbie U cUIbHBIE NEKTPOIUTHI. CTENeHb JUCCOIMAIHU. 118

13 Peakuuu nonHoro oomena. n9

14 ['unponus coneit. .10

15 [TpakTrueckas padota No2.Perenue sxkciepuMeHTaIbHBIX 3a/1a4 110 TEME
«CBOMCTBA KHCIIOT, OCHOBAHMM M COJIEM KaK JEKTPOIUTOBY. .11

16 KontpouabHasi padora Nel mo teme: «JIeKTPOJIMTHYECKAS U CCOUUALIUD).

Tema 3. I'asorenni(S 4)




17

XapakTepuCTHUKa TaJIOT€HOB 11.12

18 Xiop m.13

19 XJI0pOBOIOPO/I: TIOJIyYE€HHE U CBOWcTBa 11.14

20 ConsHast KUCIIOTa M €€ COJH 1. 15

21 [IpakTuyeckas padora Ne3. [lonydenue CONSIHON KHCIOTHI U U3yYEHUE €€
CBOMCTB 1.16
Tema 4. Kucsiopoa u cepa (6 4)

22 XapakTepucTruKa K1cjiopoja u cepbl 1.17

23 Cepa. dusnueckue 1 XMMUYECKUE CBOMCTBA cephl. [Ipumenenue. 1m.18

24 Cepoomopon. Cynsduasr 1ml9

25 Oxcup cepsl (IV). CepoBopopoaHas U CepHHUCTas KUCIOTHI M UX conu. 120

26 Oxcup cepsl (VI). Cepnas xucnora u ee conu. m.21

27 [IpaxTrueckas padota Ne4. PemeHue skcriepuMEHTANIbHBIX 33]1a4 110 TeEME
«Kucnopon u cepay.im.22
Tema 5. A3ot u gocdop (8 4)

28 XapakTepucTtuka a3ora u ¢pocdopa. Dusnveckue 1 XUMUIECKUE CBOWCTBA
azora.n23

29 AMMmuak. Ou3ndyeckre U XuMu4eckue cBoicTra. [lonydyenue, npuMeHeHue.
m.24

30 [IpakTiaeckas pabota NeS.IlonydyeHre aMMuaka u U3y4deHUE €ro CBOMCTB.M.25

31 Conu ammonHs. 1.26

32 A30THas KUCoTa. m.27

33 Conu a30THOM KUCIIOTHI 11.28

34 ®docdop. Puznveckre U XuMudeckue cporctra pocdopa. m.29

35 Oxcun gocdopa (V). Pochopnas kucnora u ee conu. 1.30
Tema 6. Yruiepoa u kpemumid (9 1)

36 XapakTepucTUKa yriiepoia U KpeMHHsI. AJUTOTponus yrieposa 1.3 1

37 XuMuuyeckre CBOMcCTBa yriepoaa. Aacopouus m.32




38

Oxkcun yriepona (1) - yrapasiii raz 1m.33

39 Oxcup yriepona (IV) - yrnekucneiii ra3. m.34

40 YronpHas kucioTa u ee conu. KpyroBopot ymiepoaa B mpupoae 1m.35

41 [IpakTuueckas padora Ne6. [Tomyuenne okcuna yriepona (IV) u uzydenue ero
cBoiicTB. Pacrio3HaBanue kapboHartoB. .36

42 Kpemuwnii. Oxcug kpemuaus (IV) 1.37

43 Kpemuuesas kucnora u ee conu. Crexno. Llemenr. n.38

44 KonTpoabnas pa6ora Ne2 no temam: «Kuciaopoa u cepa. Azor u ¢ocdop.
Yriiepoa u KpeMHUii».
Tema 7. O0mme cBoiicTBa MeTasioB (134)

45 XapakTepucTHKa METAIIIOB 139

46 HaxoxeHre MeTasuioB B IpUpo/ie U 001ue crnocoosl ux noayyeHus n.40

47 XUMUYECKHE CBOWCTBA METAIIOB. DIEKTPOXUMHUYECKHUM psJl HAPSKCHUHA
METaJlIOoB. .41

48 Crnagsl (CTalb, YYT'YH, TIOpaTIOMUHUI, OpoH3a).11.42

49 [lenmounnie MeTaLIbI. 1M.43

50 Marnuii. lllenouyno3eMenbHbIe MeTaIUTBI. 11.44

51 Kanpiuit u ero coequneHus. JKeCTKOCTh BOJBI U CIOCOOBI €€ yCTpaHeHus. .45

52 AmomunaMil. [lonoxeHne antoMUHUA B IEPUOIUYECKON CUCTEME U CTPOEHHUE €T0
aroma. .46

53 Baxneiiiie coegHeHUs aTtoMUHUS 11.47

54 2Kenezo. [TonoxeHue xene3a B IEPUOJUYECKON CHCTEME U CTPOCHHE €r0 aTOMA.
.48

55 Coenunenns xeneza 1.49

56 [IpakTueckast pabota No7PenieHne sKcriepruMeHTaIbHBIX 3a/1a4 110
TeMe«MeTasuibl U UX CoequHeHus». 1m.50

57 Kontponbnas padora Ne3 o teme: «O0uue cBoiicTBa METAJLVIOBY.
Tema 8. OcHoBbI oprannyeckoit xumun(11 4)

58 [IepBoHauanbHBIE CBEIECHUS O CTPOCHUU OPraHUYEeCKHUX BEECTB. M5 1




59

YrpoieHHas KiacCu(pUKaIKs OPraHMIECKUX COSTMHEHUM. 11.51

60 [IpenenpHbBIC yIIeBOAOPOALl. MeTaH, 3TaH. .52

61 HenpenenbHbie yriieBOAOPOIbl. DTUIIEH.. I1. 53

62 [Tomumepsr 11.54

63 [IpouzBoanbie yriieBogopoaoB. CoupTel. 1m.55

64 KapOonossie kucnotsl. Croxubie 3¢upsl. Kupbl 1m1.56
65 VrieBonas!l 11.57

66 AMUHOKHUCIIOTBL. benku m.58

67 Kourtpoabhas padora Ne4 o teme: «Opranndeckasi XuMHUs».
68 O6o0maromee moBTopeHue . Pemenue 3anay .

69 Pemenue 3anau u ynpaxkuenuii . [logroroska k OI'D
70 Pemenue 3anau u ynpaxsaenuii . [logroroska k OI'D

Hroro : yueoubix yacos --70

NPaKTHYeCKUX paldoT --7 ; KOHTPOJIbHBIX pador- 4







