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IHosicHuTeIbHAS 3aNIHCKA

Pabouas mporpamma Kypca XHMHH JUIsl OCHOBHOH IIKOJBI pa3padoTaHa B COOTBETCTBUU ¢ DefepanibHBIM TOCYAaPCTBEHHBIM 00pa30BaTEIIbHBIM
cTaHgapTOM o0mero oOpazoBaHus. B Hell Takke YYHTHIBAIOTCS OCHOBHBIE HJEHM W TOJOXKeHus IlporpaMmbl pa3BuUTHS W (OPMHPOBAHUS
YHUBEpPCAJIbHBIX Y4EOHBIX AEUCTBUM ISl OCHOBHOI'O OOLIEro 00pa30BaHuUsL.

B cooTBeTCTBHUM C 3TUMHU JOKYMCHTaMH1 06yqa}011mecs1 JOJIKHBI OBJIaICTH HpI/IéMaMI/I, CBA3aHHBIMH C OIIPCACIICHUEM MIOHATHH: OTrpaHN4YMBaTh
HX, OIIMCBIBATb, XAapPaKTCPHU30BATh W CpaBHUBATh. Tak kak XuMuUI — HayKa OSKCIICPHUMCHTAJIbHAsA, O6y'-IaIOHII/I€C$I JOJIKHBI OBJIaACTh TaKUMHU
MO3HABATEIHHBIMHU YU€OHBIMU JACHCTBUAMHM, KaK SKCIIEPUMEHT, HAOII0/IeHne, U3MEPEHHE, OTIMCaHUe, MOJIETTUPOBaHKe, TUTIOTE3a, BBIBOI. B mpoirecce
M3Y4YEHUS Kypca y 00ydJaromuxcst mpoaoJKaloT (OpMUPOBATHCS YMEHHUS CTaBUTh BOTIPOCHI, OOBSICHATH, KJIacCU(DUIIMPOBATH, CPABHUBATD, OTIPEICTISATh
HUCTOYHUKUA HH(POpMaIUMKU, TOJIy4aTh U AaHAIU3UpOBaTh €€, TOTOBUTh HMH(POPMAIMOHHBIM MPOAYKT, NPE3EHTOBATH €ro0 M BECTU JAUCKYCCHIO.
CJ'IC)IOB&TCJ'IBHO, HCHTCHBHOCTHBIﬁ noaxoa B HM3YYCHHU XHUMHUU CHOCO6CTBy1-OT JOCTMIKCHHUIO JIMYHOCTHBIX, MNPCIMETHBIX W MCTAIIPECAMCTHBLIX
00pa30BaTeNIbHBIX PE3y/IbTATOB.

B ocHOBY Kypca MOJI0KEHBI CIIeIYIONINE HIEeH:

® MAaTCpHUAJIbHOC CANHCTBO U B3aUMOCBA3b 00BEKTOB U ABJICHUN IMpUPOABI;

® BCaymad poJib TCOPETUUCCKHUX 3HAaHUH pIn b 00BLICHEHHUST U IMPOTrHO3UPOBAHUA XHUMHUYCCKHUX S[BJIGHPII;'I, OIICHKU HuX HpaKTI/I‘—IeCKOI\/'I
3HaYNMOCTH;

® B3aMMOCBS3b KAYECTBCHHOW M KOJIMYECTBEHHOH CTOPOH XUMHYECKHX 0OBEKTOB MaTEpPHAIIBHOTO MUPA;

® pa3BUTHE XMMHUYECKOW HAayKH W TPOM3BOJICTBO XMMHUYECKHX BEIIECTB M MAaTEpUANIOB JUIS YAOBICTBOPEHHS HACYIIHBIX MOTPEOHOCTEH
YeJIoBeKa 1 OOIIECTBA, PEIICHHS TII00aTbHBIX MPOOJIEM COBPEMEHHOCTH;

® TEHETHUYECKasl CBA3b MEX/Iy BEIIECTBAMHU.

OTH naeu peanusyroTcs B Kypce XUMHH OCHOBHOM IIKOJIBI ITYTEM JTOCTIDKCHHUS CIIETYIOMINX 1eJIei:

* Dopmuposanue y yqamyxcs XUMUYECKOW KapTHHBI MUPA, KaK OPraHMYECKOM YaCTH €ro LeJIOCTHOM eCTeCTBEHHO-HAYYHOW KapTHHBI.

* Pazeéumue 103HaBaTEIbHBIX HHTEPECOB, NHTEIUICKTYAJIbHBIX U TBOPYECKUX CHOCOOHOCTEH yJalIuXcs B MPOLECCEe U3YUEHHUS UMH XUMHUYECKON
HaYKH " € BKJIaJa B COBPEMEHHBIN HAyYHO-TEXHUYECKHH Iporpecc; GopMUpOBaHNE BaKHEHUIINX JOITMYECKUX OTIEPALUil MBIIUICHNS (aHAIN3, CHHTE3,
0000mIeHne, KOHKPETU3alys, CPaBHEHNE U JIp.) B IpoLecce MO3HAHUS CHCTEMbl BRKHEWIIMX MOHSTHH, 3aKOHOB M TEOPHH O cocTaBe, CTPOCHUH H
CBOWCTBAaX XUMHUYECKUX BEIIECTB.

* Bocnumanue yOeXJEHHOCTH B TOM, YTO IPUMEHEHHE IMOJYYECHHBIX 3HAHWH U YMEHUH 110 XUMHU SBIISETCS OOBEKTHBHOW HEOOXOIMMOCTBIO
115t 6e30MacHO# padOTHI C BEIIECTBAMH U MaTepUaiaMu B OBITY M Ha ITPOU3BOCTBE.

* [Ipoekmupoeanue u peanuzayus BHITYCKHUKAMU OCHOBHOM IIKOJIBI JTMYHON 0Opa3oBaTeNbHOW TPAaeKTOPHH: BBIOOp mpoduis oOyueHHs B
cTapuieil MKoJe WK Npo(ecCHOHATIBLHOTO 00pa30BaTEILHOTO YUPEKICHHS.

* Osnaoenue K1104uesbimu KoMnemenyuamu: y4e0HO-T03HaBaTEIbHbIMH, MH(POPMAIIMOHHBIMH, LIEHHOCTHO-CMBICIIOBBIMH,
KOMMYHHUKaTHUBHBIMH.



Ha ocnoBanum TtpeGoBanmii DenepanbHOTO TOCyIapCTBEHHOTO 00pa30BaTENBHOTO CTaHIApTa OCHOBHOTO 0OLIero 00pa3oBaHHsS BTOPOTO
IIOKOJIEHUSI B COJIEp’KaHUM paboyeil MporpaMMbl MPEAINOIaraeTcsi peajln3oBaTh aKTyaJbHbIE B HACTOSILEE BPEMsI KOMIIETEHTHOCTHBIN, JINYHOCTHO-
OPUEHTUPOBAHHBIN, NEATEIBHOCTHBIN MTOAXObI.

OCHOBHBIMH LEJISIMU 00YYEHUSI XUMUU B OCHOBHOM ILIKOJIE SIBJISIFOTCSL:

1) ¢opmupoBanue y oOy4aromuxcs YMEHHs BHJETh M TOHUMATh LEHHOCTh OOpa30BaHMs, 3HAYMMOCTh XHMHUYECKOTO 3HAHUS VI KaKIOTO
YeJI0BeKa HE3aBUCHMO OT €r0 MpO(EeCCHOHATIBHOMN JAEATeIbHOCTH; YMEHUS pa3indyaTrh (DaKThl U OICHKH, CPABHUBATH OIICHOYHBIC BBIBOJbI, BUICTH MX
CBSI3b C KPUTEPUSIMH OIICHOK U CBSI3b KPUTEPUEB C OTIPEACICHHON CUCTEMO IEHHOCTEH, (OPMYIIMPOBaTh M 000CHOBBIBATH COOCTBEHHYIO TIO3HIIUIO;

2) ¢dopMupoBaHue y OOy4arOmIMXCs IEIOCTHOIO MPEJCTaBICHHUS O MUPE U POJIM XMMHUU B CO3JAaHUM COBPEMEHHOW €CTECTBEHHO-HAayYHOU
KapTUHBI MUPA; YMEHUSI OOBSCHATh OOBEKTHI U IMPOLECCHl OKPYXKAIOLIEH NeHCTBUTENbHOCTH — MPUPOJAHOM, COLIMATIBHON, KyIbTYPHOU, TEXHUYECKOU
Cpelbl, UCHIOJIB3YS ISl 3TOT0 XUMUYECKUE 3HAHUS;

3) npuoOpereHre OOY4YaAIOIIUMHKCS ONBITA PA3HOOOPA3HOW MAEATENBHOCTH, TMO3HAHMUS M CAaMOTIO3HAHUS; KIIFOYEBBIX HABBIKOB (KITIOUYEBBIX
KOMIIETEHTHOCTEH), MMEIOUINX YHHUBEpPCAIbHOE 3HAYEHHE JUISl Pa3IUYHbIX BHJIOB JEATEIbHOCTU: pEUICHHs MpoOeM, MPUHATHUS PEHICHUM, MOUCKa,
aHayn3a U 00paboTku MHPOPMAIK, KOMMYHHUKAaTUBHBIX HaBBIKOB, HABBIKOB M3MEPEHUH, COTPYAHUUECTBA, 0€30MaCHOr0 0OpaIleHHsl C BEIIeCTBaMH B
MOBCEAHEBHOM KU3HU.

3anaun 00ydeHus:

--popMupoBaHNE 3HAHUW OCHOB HEOPraHMYECKOW XMMHU - BaKHEHIIMX (AKTOB, MOHITHHA, 3aKOHOB W TEOPHM, S3bIKa HAYKH, JOCTYIHBIX
00001IeHIIT MUPOBO33PEHYECKOTO XapaKTepa;

--- pa3BUTHE YMEHUN HAOII0IaTh U OOBSICHATH XUMUUYECKUE SIBJICHUS, COONIOAATh MTpaBUjia TEXHUKH 0€30TIaCHOCTH TIpH pabOTe ¢ BEIIECTBAMU B
XUMUYECKOH 1ab0paTOpru U B IOBCEIHEBHOM KU3HU;

--pa3BUTHE UHTEPECA K HEOPraHWYECKON XMMHUH KaK BO3MOXKHOM 00J1acTH OyIyIIe MpakKTHIeCKOM AeATeTbHOCTH;

--pa3BUTHE UHTEIJICKTYAIbHBIX CIOCOOHOCTEN U TYMAHUCTUYECKUX KaueCTB JIMYHOCTH;

---(hopMHpoBaHHE SKOJIOTMUYECKOTO MBIIUICHUS, YOSKIEHHOCTH B HEOOXOJMMOCTH OXPAaHbI OKPY>KaIOIIEH Cpe/Ibl

YueOHuKHU:

8 xiracc: Xumus. 8 kinace: yueonuk/ O.C. I'abpuensin.-7-¢ u3a., ucrp. M.:/Ipoda, 2018.

9 kmacc: Xumus. 9 knacc: yue6. mis o6meoopazosar. opranuzamuii/ O.C. INabpuensn, N.I'. Octpoymos, C.A. Cnaakos.- M.: IIpocBenieHue,
2019.

Peanuzanus nporpaMmbl paccyuTaHa Ha JiBa Toja:

8 Kiracc -68 yacoB (J1Ba yaca B HEJIEIIO)

9 knmacc — 66 yacoB (JiBa yaca B HEJIEIIO)



TpeOoBanus M0 NOATrOTOBKE yyammxcs y4eOHoro npeamera «Xumus 8-9 kiaace»

[To 3aBepmieHMIO Kypca XHMHH Ha 3Tame OCHOBHOTO OOIIero oOpa3oBaHMs BBITYCKHUKA OCHOBHOM IIKOJBI JOJDKHBI OBJIAJCTh CIEAYIOIIUMHU
pe3ybTaTaMu:
|. JIuunocmmuwie pezynomamet:
1) ocosnanue cBOCH STHUYECKOW MPUHAITICKHOCTH, 3HAHUEC UCTOPUH XUMHUH U BKJIa/Ia POCCUICKON XUMUUECKON HAyKH B MUPOBYIO XUMHIO;
2) Gopmuposanue OTBETCTBCHHOTO OTHOIICHHS K TIIO3HAHUIO XHMHH, TOTOBHOCTH M CIOCOOHOCTH OOy4YaromuxXcsi K CaMOpPa3BUTHIO U
caMo00pa30BaHUI0 Ha OCHOBE W3YyYCHHBIX (DaKTOB, 3aKOHOB M TEOPUH XUMHH, OCO3HAaHHOTO BBHIOOpAa ¥ TOCTPOCHHE WHIMBHIYATbHOMN
00pa30BaTeNIbHON TPAaCKTOPUH;
3) ¢popmuposanue NETOCTHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, HEOTHEMJIEMO YaCThI0 KOTOPOH SIBIISICTCS XUMHYECKasi KApTHHA MUDA;
4) o6nadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOMN NMPAKTUKHU, B TOM YUCIIC U XUMUYCCKUM;
5) oceoenue colManbHBIX HOPM, TIPaBHJ TMOBEICHUS, posied W (OPM COIMATBHON KHM3HM B COLIMYME, MPUPOJE M YACTHOW KM3HU Ha OCHOBE
HKOJIOTUIECKOH KyJIbTYpBI M 0€30IaCHOTO 0OpaIeHusl ¢ BEMIECTBAMH U MaTepHaJIaMu;
6) opmuposanue KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIICHWHM CO CBEPCTHHKAMHU W B3POCIBIMHU B Ipoliecce 00pa3oBaTesIbHON, OOIIECTBEHHO
MIOJIE3HOW, YIeOHO-UCCIIEIOBATELCKOM, TBOPUYECKON M IPYTUX BUIOB JESITEIHHOCTH, CBSI3aHHBIX C XUMUEH.
Il. Memanpeomemnuwie peyromamaor:
1) onpedenenue neneit cOGCTBEHHOTO 00YUEHHS, TIOCTAHOBKA U (GOpMYITMpOBaHKE JUIs CeOsl HOBBIX 3a/1a4;
2) nianuposanue TyTei TOCTIKCHHUS KEIAeMOT0 Pe3yJibTaTta 0OyUCHUsI XUMHU KaK TEOPETUIECKOTO, TaK U SKCIIEPUMEHTAIBHOTO XapaKTepa;
3) coomuecenue CBOUX NCUCTBHI C TUIAHHUPYEMBIMH PE3YJIbTaTaMH, OCYujecmeieHue KOHTPOJI CBOCH JEATEIBHOCTH B TMPOIECCE JTOCTHIKCHHS
pe3yibTara, onpedeieHue COCOOOB JCHCTBHIA NMPH BBHITIOJHEHWH JTa0OPATOPHBIX M MPAKTUYECKUX PAaOOT B COOTBETCTBHU C MpPaBUJIAMU TEXHUKHU
0E€30I1aCHOCTH;
4) onpedenenue UCTOYHUKOB XUMHUECKON HH(POPMAIIMH, TOJYyICHHE U aHAIN3 e€, CO3[aHue HHPOPMAIIMOHHOTO MPOYKTa U €r0 MPE3CHTAIHS;
5) ucnonvzosanue OCHOBHBIX WHTEIICKTYalbHBIX OIEpAIMid: aHATM3a M CHHTE3a, CPABHEHHUS M CHUCTEMATH3aIliH, 00OOIICHUS W KOHKPETH3AllWU,
blsi6lleHIe TIPUYNHHO-CIICACTBEHHBIX CBS3€H M nOCMpoeHue JOTHYECKOTO PACCYKICHUS M YMO3AKIIOYCHHUS (MHAYKTHBHOTO, JCTYKTUBHOTO W TIO
aHAJIOTHH) Ha MaTepualie €CTECTBEHHO-HAYYHOTO COJICPYKAHHS,;
6) ymenue co3maBath, IPUMEHSTH M IPEOOPA30BHIBATH 3HAKHA M CUMBOJIBI, MOJICIIN M CXEMBbI JUTS PElICHHs yIeOHbIX M MO3HABATEIbHbIX 3a/1ay;
7) popmuposanue v pazeumue SKOJOTUIESCKOTO MBIIIJICHUS, YMEHHE IPUMEHSTh €r0 B MM03HABATEIbHOM, KOMMYHUKATUBHOM, COI[MAIBHON MTPAKTHKE K
npohecCHOHAILHON OPHEHTAIHH.
8) eenepuposanue uaei u onpeaeaeHue CpeaCTB, HEOOXOUMBIX [T UX PeaH3aluu.
1. ITIpeomemnuvie pezynomameor:

B cootBerctBUM ¢ DenepandbHBIM TOCYIAPCTBEHHBIM OOpa30BaTEIbHBIM CTAHJAPTOM OCHOBHOI'O 00Iero o0Opa3oBaHUS MHpPEIMETHBIMU
pe3yabTaTaMH U3y4eHUs npeaMeTa « XUMHUS» SBIISIOTCS:



(dbopmMHpOBaHHE MEPBOHAYATBHBIX CHCTEMATU3MPOBAHHBIX MPEJCTABICHUN O BELIECTBAX, UX NMPEBPAIICHUAX U MPAKTHYECKOM MPHUMEHEHUH,
OBJIJICHUE TTOHATUHHBIM aNapaToM U CHMBOJIMYECKUM SI3bIKOM XHMUMU;

0CO3HaHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHYECKOH HAyKH KaK 00JacTH COBPEMEHHOIO €CTECTBO3HAHUS, XUMUYECKUX MPEBPALICHUN
HEOPraHUYECKUX U OPraHWYECKHUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUI )KMBOW M HEXXUBOW MPHUPOBI; YriIyOJIeHne MPEACTaBICHUN O MaTepHaIbHOM
€IMHCTBE MUPA;

OBJIaZICHUE OCHOBAMH XUMHUYECKOH IPaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBATh M OOBEKTUBHO OLIEHUBATH KU3HEHHBIC CUTYAIlUH, CBSI3aHHbBIE
C XMMHEW, HaBBIKaMU 0€301IaCHOTO OOpaIleHus C BEIIECTBaMH, UCIOJIb3yeMBbIMU B TIOBCEAHEBHOM KH3HU; YMEHUEM aHAIM3UPOBATh W IUIAHHUPOBATb
HKOJIOTUYECKH OE30TaCHOE MOBEICHHE B IENISIX COXPAHEHHS 3I0POBBS H OKPYKAIOIIEH CPeIbl;

(dbopMHIpOBaHHE YMEHHUH YCTaHABIMBATH CBS3H MEXKJY pealbHO HAOII0AaeMbIMH XHMHUYECKIMH SIBICHHSIMH U TIPOIIECCAMH, TPOUCXO/IAIIIMHA B
MUKPOMHUPE, OOBSCHATh MPUIMHBI MHOTOOOpPAa3Hs BEIIECTB, 3aBUCUMOCTh MX CBOWCTB OT COCTaBa M CTPOCHHS, a TAK)KE 3aBHCHMOCTH TPHUMEH EHUS
BEIIIECTB OT MX CBOMCTB;

nproOpEeTeHNEe ONBITa HCIOJIB30BAHHUS PA3MYHBIX METOJOB M3YYCHHs BEUIECTB: HAONMIOACHUS 3a WX NPEBPAICHUSMH IPH MPOBEACHUHU
HECJIOKHBIX XUMUYECKHX IKCIEPUMEHTOB C MCIIOJIb30BaHHEM JJa00PaTOPHOTO 000PYI0BaHUS U IPUOOPOB;

(dbopMHpOBaHHE TPEICTABICHHA O 3HAYCHWH XUMHUYECKON HAyKH B PEIICHHH COBPEMEHHBIX JKOJIOTHYECKHX NpoOJIeM, B TOM YHCIE B
MPEOTBPAIICHHH TEXHOTCHHBIX M SKOJIOTHIECKUX KaTacTpod;

Buinycknux nayuumcs:
- XapaKTepu30BaTh OCHOBHBIC METO/IbI MO3HAHUS: HAOIIOICHHE, U3MEPEHHUE, SKCTICPUMEHT;

- OIIMCBHIBaTh CBOMCTBA TBEPABIX, JKUIKHX, FA3000pa3HbIX BEIECTB, BBIIENAA UX CYIIECTBEHHbIE IPU3HAKHY;

- pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX IMOHITUH «aTOM», «MOJEKYNIa», «XUMHUYECKHH JIEMEHT», «IIPOCTOE BEILECTBO», «CI0XKHOE
BEIIECTBOY, «BAJIEHTHOCThY, «XUMHUYECKasl PEAKLUs», UCIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMMUH;

- pacKpbIBaTh CMBIC] 3aKOHOB COXPaHEHMsI MAacChl BEIIECTB, IOCTOSIHCTBA COCTABA, aTOMHO-MOJIEKYJISIPHOM TEOpHH;

- pa3nuyaTh XUMUYECKUE U (PU3NUECKUE SIBJICHMUS;

- Ha3bIBaTh XUMUYECKUE HJICMEHTHI;

- OIPEEIATh COCTAB BEIIECTB 10 UX GopMyiam;

- OIPEAETATh BJICHTHOCTh aTOMa 3JIEMEHTA B COEANHEHUSX;

- OIPEAETATh TUIl XMMMUYECKUX peaKIuii;

- Ha3bIBaTh [IPU3HAKU U YCIIOBUS MPOTEKAHUS XUMUUECKHX PeaKIHii;

- BBISBJISITH IPU3HAKHU, CBUJICTEILCTBYIOIIME O IPOTEKAHUN XUMUUECKOM PeaklUy IpyU BHIIIOJHEHUH XMMHUYECKOTO OTIbITA;

- COCTaBJIATH (HOPMYIIbI OMHAPHBIX COEANHEHMUI;

- COCTaBJISTh YPABHEHUS XUMUYECKUX PEAKIIMA;

- coOroiaTh NpaBmiia 6€301acHOM paboThl IPU MPOBEAECHUH OIBITOB;

- T10JIb30BATHCS J1a00PATOPHBIM 000PYIOBAHUEM U TIOCYIOM;

- BBIYUCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB;



- BBIYHUCIIATH MACCOBYIO JIOJI0 XUMHUYECKOTO 3JIEMEHTA 10 (hOPMYJIe COCTUHCHHS;

- BBIYUCIIATH KOJIMYECTBO, 00BEM HIIM MACCy BEIIECTBA M0 KOJIMYECTBY, 00BEMY, MAacCe PEareéHTOB WITH MPOJTYKTOB PEaKIIUH;

- XapaKTepu30BaTh (PU3MUECKUE U XUMUIECKHE CBOWCTBA MIPOCTHIX BEIIECTB: KMCIOPOAA U BOJIOPOA;

- TI0JTy4aTh, COOMPATH KUCIOPOJI U BOJAOPO;

- pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIC BEIIECTBA: KUCIOPO, BOJIOPOI;

- PacKpbIBaTh CMBICI 3aKOHAa ABOTAPO;

- PacKpbIBaTh CMBICI MOHATHH «TEIIOBOH AP PEKT peaKkiumy», «MOJSIPHBIA 00beM»;

- XapakTepu30BaTh GU3HMUECKHE U XUMUUECKHE CBOMCTBA BOJIBI;

- PacKpbBIBaTh CMBICT TIOHSITHS «PAaCTBOPY;

- BBIUUCIISATH MaCCOBYIO JIOJIFO pACTBOPEHHOTO BEIIECTBA B PACTBOPE;

- IIPUTOTOBJISITH PACTBOPBI € OTPEIEIEHHON MacCOBOM JI0JIEW paCTBOPEHHOTO BEILIECTBA,;

- Ha3bIBaTh COCAMHEHUS U3YUYCHHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB;

- XapaKkTepu30BaTh PU3HMUECKUE M XUMUUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB: OKCHOB, KUCIOT, OCHOBaHUH, COJICH;

- OTMIPEEINIATh MPUHAIS)KHOCTD BEIIECTB K OTPEICTICHHOMY KJIacCy COSMHEHU;

- COCTaBJIATH (POPMYJIBI HEOPTAHUYECKUX COCTUHEHHUI N3y4EeHHBIX KJIaCCOB;

- TIPOBOJUTH OTIBITHI, MOATBEPKIAIOIINE XUMUUECKUE CBOMCTBA M3YUYEHHBIX KJIIACCOB HEOPTaHUYECKUX BEIIECTB;

- pacro3HaBaTh OMBITHBIM ITyTEM PACTBOPHI KHCIIOT U IIEJIOYEH M0 M3MEHEHUIO OKPACKU MHIUKATOPA,;

- XapaKTepU30BaTh B3aMMOCBS3b MEXK/y KJIIACCAMH HEOPTraHUYECKUX COECINHEHHN;

- packpbiBath cMmbich [lepuoanueckoro 3akona J[.M. Menaeneena;

- OOBACHATH (PU3UYECKUI CMBICT aTOMHOTO (ITOPSIKOBOTO) HOMEpPa XMMHUYECKOIO 3JIEMEHTa, HOMEPOB TPYIIBI U MEPUOJIa B MEPHOINUECKON
cucteme JI.1. Menaeneena;

- 0OBSICHATH 3aKOHOMEPHOCTH U3MEHEHHSI CTPOCHHUSI aTOMOB, CBOMCTB AJIEMEHTOB B MpeesiaX MajblX MEPUOI0B U IIIaBHBIX MOATPYIII;

- XapaKTepu30BaTh XUMUYECKHE 2JIEMEHTHI (OT BOJAOPO/a 10 KaJblKsl) Ha OCHOBE UX IOJIOKEeHUS B niepuoandeckoii cucreme JI.11. MenneneeBa
1 0COOCHHOCTEHN CTPOCHUS UX aTOMOB;

- COCTaBJIATh CXEMbI CTPOCHHSI aTOMOB IepBbIX 20 371eMEeHTOB nepuoauyeckoit cuctemsl .M. Menneneena;

- PAcKpbIBATh CMBICI HOHATHI: «XUMHUYECKAsl CBSI3bY, «AJIEKTPOOTPULIATEILHOCTDY;

- XapaKTepU30BaTh 3aBUCUMOCTh (PU3NYECKIX CBOMCTB BEILIECTB OT TUIA KPUCTAIIMYECKON PELIETKY;

- ONPEAEINATh BUJ XUMUUYECKOU CBSI3U B HEOPTaHUYECKUX COCIMHEHHUSIX;

- n300pakaTh CXEMbI CTPOCHHUS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUJAMU XUMUYECKHUX CBS3CH;

- packpbIBaThb CMBICI MOHSATHI «HOH», «KAaTUOH», «AHUOH», (QJIEKTPOJIUTBI», «HEIIEKTPOJUTBD», <OJIEKTPOJIUTHYECKAs IUCCOLUALUD,
«OKHCIIUTEIbY, «CTENEHb OKUCICHHS «BOCCTAHOBUTENDY, «OKUCICHHUEY, «BOCCTAHOBIICHUEY,

- ONPEJEINATh CTENEHb OKUCICHUS aTOMa 3JIEMEHTAa B COEIMHEHUH;

- PACcKpbIBATh CMBICI TEOPUU AIEKTPOIUTHUECKOHN TUCCOUALINY;



- COCTaBJIATh YPAaBHEHUS JIEKTPOJIUTHUECKON TUCCOUUALIMU KUCIIOT, LIEJI0YEH, COJIEH;

- OOBSICHATH CYITHOCTb MPOIIECCa EKTPOIUTHICCKON JUCCOIUAIH U PEAKIINii HOHHOTO 0OMEHA;

- COCTABJIATH IIOJIHBIC N COKpaH_IeHHBIe HUOHHBIC ypaBHeHI/ISI peaKI_[I/II/I 06MeHa;

- OIIPENIENISITh BO3MOXKHOCTh IPOTEKAHUS PEAKIIMI HOHHOTO 0OMEHA;

- IPOBOJIMTH PEAKIIMH, IOATBEPKAAIOIINE KAYECTBEHHbBIM COCTaB PAa3JIMYHbIX BEIIECTB;

- OTIPEJEIISATh OKUCIIUTENb U BOCCTAHOBUTEIb;

- COCTaBJIATH ypaBHeHI/IFI OKHUCINUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKum”I;

- HAa3bIBAThH q)aKTOpI)I, BJIIMAOIINEC HA CKOpOCTI) XI/IMI/I‘ICCKOfI peaKIII/II/I;

- KJ'IaCCI/I(bI/IIII/IpOBaTI) XUMHUYCCKUC peaKHI/II/I 110 paSJ'II/ILIHI)IM HpI/I3HaKaM;

- XapaKTCpI/ISOBaTI: B3aNMOCBS3b Memny COCTaBOM, CTpOGHI/IeM 158 CBOI\/’ICTBaMI/I HEMCTAJIJIOB,

- IPOBOJUTH OTBITHI 1O TIOJIYYEHHUIO, COOUPAHUIO U U3YYECHUIO XUMUUYECKUX CBOMCTB ra3000pa3HBIX BEIIECTB: YIIEKUCIOTO ra3a, aMMHUaKa,

- paCHOSHaBaTB OIIBITHBIM HYTGM F213006p33HI>Ie BCIIICCTBA: erICKHCJ'II:IfI ra3 1 aMMHaK,

- xapaKTepnsoBaTL B3aNMOCBS3b Me>1<11y COCTaBOM, CTpOGHI/IeM 158 CBOI\/'ICTBaMI/I MCTAJIJIOB,

- Ha3bIBaTh OPraHUYECKUE BEIIECTBA MO WX (OpMyJie: METaH, 3TaH, ITHJICH, METAHOJI, ITAHOJI, TJIUIEPUH, YKCYCHAsI KUCI0Ta, aMUHOYKCYCHAsI
KHCJIOTa, CTEAPUHOBAs KUCJI0Ta, OJICMHOBAsI KUCJIOTA, TIIFOK03a;

- OIICHUBATh BIUSHUE XUMHUYECKOTO 3arPsI3HEHHS OKPYKAIOIICH Cpe/Ibl Ha OPraHW3M YeJIOBEKa,

- TPaMOTHO 00paIIaThCs ¢ BEIMIECTBAMH B TIOBCEIHEBHOM JKU3HU;

- ONpEeAeNATh BO3MOXKHOCTh MPOTEKAHHUS PEaKIUi HEKOTOPhIX MPEACTaBUTEICH OPraHMYECKHX BEIIECTB C KHCIOPOJOM, BOJOPOJIOM,
METaJIJIaMH, OCHOBaHHSIMH, TaJIOTCHAMH.

Buinycknux nonyuum 603MONCHOCMb HAYUUMBCA!

- BBIIBUTaTh U TPOBEPATH IKCIEPUMEHTATBHO THUIMOTE3bl O XMMHUYECKHX CBOMCTBAX BEIIECTB HAa OCHOBE WX COCTaBa M CTPOCHHS, HX
CIIOCOOHOCTH BCTYIATh B XUMHYECKUE PEAKIIUHU, O XapaKTePe U MPOAYKTAX PA3TUYHBIX XUMHUCCKUX PEAKIIHA;

- XapakTepu30BaTh BEIIECTBA 1O COCTaBY, CTPOCHHUIO M CBOWCTBAM, YCTaHABJIMBATh MPUUYMHHO-CIICJICTBCHHBIC CBS3U MEXIY JTaHHBIMH
XapaKTEPUCTHKAMHU BEIIIECTBA,;

- COCTaBJIATh MOJICKYJIIPHBIE U TIOJIHBIC HOHHBIC YPaBHEHUS 110 COKPAIIEHHBIM HOHHBIM YPaBHCHUSIM;

- IPOTHO3UPOBATh CIHOCOOHOCThH BEIIECTBA IMPOSBIATH OKHCIUTEIbHBIC WM BOCCTAHOBUTEIHHBIC CBOMCTBA C y4E€TOM CTEMEHEW OKHCIICHHUS
9JIEMEHTOB, BXOIAIINX B €r0 COCTAaB;

- COCTaBJISITh YPAaBHEHUS PEAKIIHil, COOTBETCTBYIOIINX MOCIEI0BATEIHHOCTH MPEBPAIlleHN HEOPraHUYECKUX BEIIECTB PA3TUYHBIX KIIACCOB;

- BBIBUTAaTh M MPOBEPATH IKCIEPUMEHTANIbHO THUIIOTE3bl O pe3yibTaTaX BO3IACHCTBHS pPa3IMUHBIX (PAKTOPOB HA H3MEHEHUE CKOPOCTU
XUMHUYCCKOHN PEaKIUu;

- HCTIOJIH30BaTh MPUOOPETEHHBIE 3HAHUS [T SKOJIOTHYECKH TPaMOTHOTO TIOBE/ICHUS B OKpYKalolei cpee;

- HCIIOJIb30BaTh MPHOOPETEHHBIE KIIOYEBbIE KOMIETCHIIMH MPH BBITIOJHEHHUH MPOEKTOB M Y4eOHO-HUCCIETOBATENbCKUX 3a7ad MO HU3YYECHHUIO
CBOJCTB, CITIOCOOOB MOTYUYEHUS U PACIIO3HABAHUS BEIIECTB;



- 00BEKTUBHO OLIEHUBATh HH(POPMAIIHIO O BEUIECTBAX M XUMHUECKUX MPOIECCaX;

- KPUTHYECKU OTHOCHUTHCA K IICEBJIOHAYYHOM MH(POPMALIUU, HEJOOPOCOBECTHOM peKIaMe B CPEACTBAX MacCOBOM MH(OpMAIIHH;

- 0CO3HABaTh 3HAYEHUE TEOPETUUECKUX 3HAHUH 110 XUMUU JJIs1 IPAKTUYECKOH J€ATEIbHOCTH YEJI0BEKA;

- CO3/1aBaTh MOJIEJIN U CXEMBI JUIsl pELICHHs yU€OHBIX U I03HABATEIbHBIX 33/1a4;

- IIOHMMaTh HEOOXOAUMOCTh COOIIOACHUS MPEANUCAHUN, MpelaraéMblX B MHCTPYKLMSX IO HCIOJIb30BAHHUIO JEKApCTB, CPEICTB OBITOBOM
XHMUH U JIp.

Conepxxanue yueOHOro npeamera «Xumus» 8 kiacc.
JIuaus yue6HO-MeToAuYecKOTo KoMmIuiekea rmo xumuu 8 kiacce, O.C. ['abpuensH.

Pa3nen 1. Beegenue. (7 yacon).

[Mpeamer xumun. MucTpyktaxx mo Th B kabuHere xumuu. MeTonbl MO3HaHUS B XUMHH: HAONIOACHHE, SKCIEPUMEHT, MOJCIHPOBAHHUE.
Hcrounnkn xumMudeckoil nHGpoOpMaIuy, e MoTydeHue, aHallu3 1 MPEJICTaBIIeHne ero pe3yinbTaToB. [IoHATHE 0 XUMHUYECKOM dJIEMEHTE U (opMax ero
CYIIIECTBOBAHUS: CBOOOJJHBIX aTOMax, MPOCThIX M CIOXHBIX BemecTBax. [IpeBpamenus BemecTB. OTMUNEe XUMUYECKUX PEAKIUNA OT (DU3UIECKUX
ssBieHU. Ponmb XuMuM B KM3HU denoBeka. XeModwuiaus U xemodoous. KpaTkue cBeneHUs W3 MUCTOPUHM BO3HUKHOBEHHS M Pa3BUTHS XUMHH. Poib
OTEUECTBEHHBIX YYEHBIX B CTAHOBJIICHHUM XHMHUeCKON Hayku — pabotel M. B. JlomonocoBa, A. M. byrneposa, [I.1. MenneneeBa. Xumuueckas
CUMBOJIMKA. 3HAKA XUMHUYECKUX JIEMEHTOB U MPOUCXOXKACHHE X Ha3BaHUU. Xumudeckue Gopmyinbl. Maaekcer u koddduiments. OTHOCUTETBHBIE
aTOMHasi W MOJICKYyJsipHass macchl. [IpoBeneHHe pacueToB MacCOBOM JIOJIM XHMMHYECKOTO 3JIEMEHTa B BEIIECTBE HAa OCHOBE €ro (opMyIIbl.
[Tepuoanueckas cuctema xumudeckux sjeMeHToB J[. M. MenpaeneeBa, ee CTpyKTypa: Majble W OOJBIIME TEPHUOMABI, TPYIIBl W TMOATPYIIIIHI.
[Tepnoauueckas cucteMa Kak CIpaBOYHOE MOCOOHUE IS MOTYIEHUS CBEICHUI 0 XUMHYECKUX JIEMEHTAX.

JdemoncTpaumnu:

— Mojenu pa3IM4HbIX TPOCTHIX U CIOMKHBIX BEIIECTB.
— Komneknus CTEKJISTHHON XUMUYECKOUN MOCY/IbI.

IIpakTuyeckue padborTbi:

— IIpaktuueckas padota Nel o Teme: «JlaboparopHoe 060py0BaHNEe U 0OpaIIeHUEe C HUM.
— Ilpaktuueckas padota Ne2 mo teme: «Habmroaenue 3a ropsiieii cBe4oi».

Paznen 2. ATOMBI XUMHYECKHMX 3J1eMEHTOB. (9 4yacoB).

ATOMBI Kak (hopMa CyIIeCTBOBAHUS XUMHUYECKUX 31eMEeHTOB. OCHOBHBIE CBEJCHHSI O CTPOCHUU aTOMOB. JloKa3aTeNnbCTBa CIOKHOCTH CTPOCHUS
atomoB. OmbITel Pezepdopaa. [lnanerapuas monaens ctpoeHus aroma. CoctaB aTOMHBIX siJiep: MMPOTOHBI, HEUTPOHBI. OTHOCUTENbHASI AaTOMHAs Macca.
B3aumocBs3b MOHATUI «IIPOTOHY», KHEHTPOH», KOTHOCUTENbHAS aTOMHasi Maccay. MI3MeHeHue yucia mMpoTOHOB B siipe aroMa — 00pa30BaHUE HOBBIX
XMUMHUYECKUX AIIEMEHTOB. MI3MeHeHue yncia HeHTPOHOB B sijpe aToMa — 00pazoBaHue W30TONOB. COBpeMEHHOE OTpe/Ie/IeHUE MOHITHS «XUMHUYECKUN



aneMeHT». M30Tonbl Kak pa3HOBUAHOCTH aTOMOB OJHOTO XMMHUYECKOI'O JIEMEHTA. DIEeKTPOHbl. CTPOEHHUE JEKTPOHHBIX YPOBHEW aTOMOB XMMHYE CKUX
3JIEMEHTOB MaJIbIX Nepuo0B. [loHATHE O 3aBEpIIEHHOM 3JEKTPOHHOM ypoBHE. [lepuoauueckas cuctema xumuueckux aemenToB Jl. M. Menneneesa u
CTPOCHHE aTOMOB, (PU3MUYECKHI CMBICI MOPSAKOBOTO HOMEpa 3JIEMEHTa, HOMEpa TPYIMIbI, HOMepa mepuojaa. VM3MeHeHHe dyucia 3JIEKTPOHOB Ha
BHEIIHEM 3JICKTPOHHOM YPOBHE aTOMa XHMHYECKOTO JJIEMEHTa — 00pa30BaHHE TOJIOKHUTENBHBIX M OTPHUIATEIBHBIX HOHOB. MOHBI, 00pa3oBaHHBIC
aTOMaM{ METAJJIOB U HeMeTayIoB. [IpuumHBl M3MEHEHUs METAJUIMYECKUX U HEeMEeTANIMYECKMX CBOMCTB B mepuoiax u rpynnax. OOpa3zoBaHue
OuHapHBIX coequHeHui. [loHsTHEe 00 MOHHOM cBs3u. CxeMbl 0Opa3oBaHUS MOHHOH CBs3HM. B3amMoOJeicTBHE aTOMOB 3JIEMEHTOB-HEMETANIOB MEXKTY
coboii — oOpazoBaHHME BYXaTOMHBIX MOJIEKYJ HPOCTHIX BemiecTB. KoBalieHTHash HEMoJsApHAas XMMHUYECKas CBS3b. DIIEKTPOHHBIE M CTPYKTYPHBIC
dbopmynsl. B3aumoseiicTBre aToMOB HEMETAJUIOB MEXy cO00il — oOpa3oBaHue OMHAPHBIX COCIMHEHUM HEMETAJJIOB. DJIEKTPOOTPHUIATEIIBHOCT.
KoBanenTHas nomnsipHas cBsi3b. [IoHATHE O BaJIGHTHOCTH KaK CBOWCTBE aTOMOB 00pa30BbIBaTh KOBAJIEHTHbIE XUMHUecKHe cBsi3U. CocTaBieHue Gpopmyi
OMHAPHBIX COCTUHEHUU TO0 BaJIGHTHOCTH. HaxoskneHue BaJleHTHOCTH 1o (opMmysie OMHApHOTO cOoeAWHEHUs. B3anmonelcTBHE aTOMOB METAJIOB
MEXy c000i1 — 00pa30BaHNE METAITMYECKUX KPUCTAILIOB. [IoHITHE O METaUTMYECKOM CBSI3U. AHAIN3 KOHTPOJIBHON PabOTHI.
JdemoncTpaumnu:
— Mogenu aTOMOB XUMHUYECKUX JIEMEHTOB.
— Ilepuoanueckas cucrema xumuueckux 3nemeHToB . 1. Menneneesa (paznuunbie GOpMbI).
KonTtpoJbHbie padoThI:
— KonTtponbHas pabota 3a | yeTBepTs.

Pasnea 3. IIpocThie BemecTBa. (6 4acos).
[Tonoxenne MetamoB U HeMeTalsIoB B [lepuoanueckoit cucreme xumudeckux smemeHToB J1. M. MenneneeBa. BaxHeiiine npocTeie BenecTra
— MeTaJTel (KeJie30, aTFOMUHUN, Kadblluid, MarHui, HaTpui, kanuii). OOmme (u3ndecKkue CBOMCTBAa METAIOB. BakHeiue mpocThie BellecTBa-
HEeMeTaJUIbl, 0Opa30BaHHBIE aTOMaMH KHCIOpOJa, BOJOpOAa, a3oTa, cephl, docdopa, yriepoma. MoNEKyabl MPOCTHIX BEMICCTB-HEMETAIJIOB —
BOJIOPOJIa, KHCIIOPOJa, a30Ta, TrajoreHoB. OTHOCHUTENIbHAs MOJIEKy/sipHass macca. CIoCOOHOCTh aTOMOB XHMHUUYECKHX 3JIEMEHTOB K OOpa30BaHHIO
HECKOJIBKHX TPOCTBIX BEIIECTB — aJUIOTPONHS. AJUIOTPOIHBIE MOIU(UKAIIMU KuciIopoaa, Gocdopa, ojoBa. MeTaNIMYECKUe U HEMETAUTMYECKUE
CBOMCTBa MPOCTHIX BemIECTB. OTHOCUTENBHOCTH ATOTO MOHATUS. Yucio ABoraapo. KommdectBo BemiectBa. Mosb. MossipHas macca. MossipHblit
00beM ra3000pa3HbIX BeliecTB. KpaTHble eIMHUIIBI U3MEPESHUS KOJIMYECTBA BEIIECTBA — MHWJIIMMOJIb M KMJIOMOJIb, MIJUTUMOJIIPHAS M KAJIOMOJISIpHAs
MaccChl BEIECTBA, MHIJIJTUMOJIIPHBIA W KHJIOMOJIAPHBIH OOBEMBI Ta3000pa3HBIX BEIHICCTB. PacdyeThl ¢ HCIOJIB30BAHHEM TOHSATHH «KOJIUYECTBO
BEILIECTBA», «MOJIAPHAS Maccay», «KMOJIIPHBIA 00BEM Ta30B», «UHUCI0 ABOTAIPOY.
JdemMoHcTpanum:
— OOpa3s1bl 6e510T0 U Ceporo 0J0Ba, 6eI0ro U KpacHoro dgocdopa.
— HekoTtopsie MeTaIbl U HEMETALTBI ¢ KOJTMYECTBOM BeIlIecTBa 1 MOJIb.
— MousipHblif 06beM ra3000pa3HbIX BELIECTB.



Paznen 4. Coequnennsi XuMu4ecKux 3jieMeHTOB. (14 yacoB).

Crenens okucienus. CpaBHEHUE CTETICHH OKUCIICHHS M BAIGHTHOCTU. OTpe/ieieHne CTENICHH OKHUCIICHHS JIEMEHTOB B OMHAPHBIX COCIMHCHHUSIX.
CocraBnenue Gopmyn OMHAPHBIX COSAWHEHUH, OOIMMIA CrOco0 WX Ha3BaHW. bBUHApHBIE COCTUHEHHS] METAJIOB M HEMETAIIOB: OKCHIIBI, XJIOPHUIBI,
cynbduasl u p. CocraBnenue ux Gopmyin. buHapHbIe cCOeTUHEHUS HEMETAIIIOB: OKCHJIBI, JICTYYHE BOJIOPOJIHBIC COCTUHEHUS, UX COCTAaB M Ha3BaHUS.
[IpencraBuTenu OKCUIOB: BOJA, YIIEKUCIbIN ra3, HerameHas u3Bectb. [IpeacraBurenu eTyuyux BOJAOPOIHBIX COSUHEHUH: XJI0POBOJOPO U aMMHUAK.
OcHoBaHusl, UX COCTaB M Ha3BaHus. PacTBopumMocTh OCHOBaHUM B Boje. [IpencraButenu mienoveit: rupoOKCUabl HATpUs, Kanus U Kaiabius. [lonsaTue
00 WHAMKATOpaX W Ka4eCTBCHHBIX peakiusx. KucimoTel, X cocraB u Ha3BaHus. Kinaccudukanus kuciot. [IpencraBuTenin KUCIOT: CEpHASI, COJISHAS,
azotHas. [lonsrue o mkane kuciotHocTH (mkana pH). M3menenue okpacku nHIUKaTopoB. Coy Kak MPOU3BOAHBIEC KHCIOT U OCHOBAaHUM, X COCTaB H
Ha3BaHus. PactBopumocTh coneit B Boje. [lpeacraBurenu comeit: xjmopua HaTpusi, kapOboHaT U ¢ocdaT Kanbius. AMOpPPHBIE U KPUCTATUIMUECKHE
BellecTBa. MEXMOJIEKYJISIpPHbIE B3aUMOJCHCTBUSA. THITBI KPUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTB BEIIECTB OT TUIIOB KPHUCTATTHYECKUX
peleTok. AHanu3 KOHTPOJIbHOM paboTel. YwucTeie BemiecTBa M cMmecH. [Ipumepsl KUAKUX, TBEPIABIX M ra3000pa3HbIX cmeceil. CBoMCTBa YHMCTBIX
BelecTB U cMecei. MIx coctaB. MaccoBas n o0beMHast 1011 KOMIOHEHTa cMecH. Pacy€rhl, cBsI3aHHBIE C UCTIOJIB30BAHUEM MOHSATHUS «OJISD».

JdemoncTpauunu:

— OOpa3siibl OKCUIO0B, KUCIOT, OCHOBAaHUH M COJIEH.
—  Mogenu KpUCTAIUTMYECKUX PEIIETOK XJIOPHUIa HATPHs, aiMasa, okcuaa yriaepoaa (I1V).
— KucnotHo-meno4ynpie MHIAUKATOPHI, U3BMEHEHUE X OKPACKU B Pa3JIMYHBIX CpPEIax.
— VYHuBepcanbHbIM UHANKATOP U U3MEHEHUE €r0 OKPACKU B PA3IMYHBIX CPElaXx.
— IIkama pH.
— (O3HaKOMJICHHUE C KOJUICKIIHEH OKCUIOB.
— KauecTBeHHas peakius Ha yriIeKUCIbINA ras.
— O3HakoMJIEHUE C KOJUIEKIUEHN COJIeH.
— O3HakoMJIEHHE C KOJUIEKIIMEH BEUIECTB C PA3HBIM TUIIOM KPUCTAJUIMYECKON PEHIETKH.
— OsnakomieHue ¢ 00pa3oM rOPHOM MOPOIBI.
IIpakTuyeckue padborTbi:
— IIpaktuueckas padota Ne3 mo teme: «OuncTKa 3arpss3HEHHON TOBAPCHHOU COJIH.
— Ilpaktuueckas pabota Ne4 mo teme: «IIpuroroBieHue pacTBopa caxapa M pacieT ero MacCOBOM JOJH B PaCTBOPEM.
KonTposbHbie padoThI:
— Kountponbuas pabota Nel mo teme: «CoearHEHHsS XUMHUECKUX 3JIEMEHTOB.
— KontponbHas padoTa 3a II yeTBepTh.
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Paznen 5. U3menenusi, npoucxoasimmue ¢ Bemecrsamu. (11 yaco).

IloHaTHE sBIECHMI, CBA3aHHBIX C W3MEHEHUSAMH, IIPOUCXOASIIMMM C BELIECTBOM. SIBIICHHMs, CBSI3aHHBIE C HM3MEHEHUEM KPHUCTAIIIMYECKOTO
CTPOCHHUSI BEIIECTBA MpPU IMOCTOSIHHOM €ro cocTaBe, - (u3ndeckue sBieHHs. DPHU3NUECKUE SBICHUS B XUMHU: TUCTUIUIALMS, KPUCTAJLTU3ALIIMS,
BBIMIAPUBAHKUE W BO3TOHKA BEUIECTB, PHIBTPOBAHKUE W LEHTPU(PYrupoBaHue. SIBICHHS, CBSI3aHHBIE C M3MEHEHUEM COCTaBa BEUIECTBA, — XUMHYECKUE
peakuuu. Ilpu3Haku MU yciaOBHS NPOTEKaHMsSI XMMMUECKHUX peakuui. Bpinenenue TemioTsl U cBera — peakuuu ropeHus. llonstue o0 3k30- u
SHIOTEPMHUUECKHX PEAKIUAX. 3aKOH COXPAHEHMs] MACChl BEIIECTB. XMMHUYECKHE YpAaBHEHHS. 3HAYCHUE MHJIEKCOB U KodpduimentoB. CocTaBieHUE
YpaBHEHUH XUMHYECKUX peakuuil. PacueTsl o XuMu4eckuM ypaBHEHUIM. Pelienne 3aau Ha HaX0K/IeHUEe KOJIMYECTBa, MacChl WK 00beMa IpoayKTa
peaxkuu 1Mo KOJM4ECTBY, Macce WM 00beMY HCXOJHOTO BellecTBa. PacueTsl ¢ MCMOJIb30BAHUEM MOHSTHS <(10JI1», KOT/1a UCXO/IHOE BEUIECTBO JaHO B
BHUJE pacTBOpa C 3aJaHHOM MacCOBOW JOJIEHM pPACTBOPEHHOTO BEIIECTBA WM COJIEPKHUT ONMPEACIICHHYIO JOJI0 Npumecend. Peakuuu pasnioxeHwus.
[IpencraBnenue o ckopoctu xumuyeckux peaknui. Kartanuzaropel. depmentsl. Peakuuu coennHenusd. KatanuTuueckue M HEKATAUIMTHYECKHE
peakiuu, oOpaTuMble M HeoOpaTHUMble peakiuu. Peakiuu 3amemieHus. Pgn akTUBHOCTM METayUIOB, €0 MCIOJb30BaHUE ISl MPOTHO3UPOBAHUS
BO3MOKHOCTH IIPOTEKAaHUs PEAKIUN MEXIy METAZIaMU M KUCJIOTAMM, PEAKIUN BBITECHEHUs OJHUX METAJUIOB M3 PAaCTBOPOB MX COJEH APYTMMH
Metamiamu. Peakunu oomena. Peakiun HedTpanu3zauu. Y cioBus MPOTEKaHUs peaklnii oOMeHa B pacTBOpax /10 KOHIA. TUIBI XUMHUYECKUX peaKIuil
Ha MpPHUMEpPE CBOMCTB BOJBL. Peaknus pa3iokeHHus — 3JEKTPOJIM3 BOJbl. Peakium coearHeHns: — B3aUMOJECUCTBUE BOJBI C OKCHJAMU METAJIOB U
HEMETAJUIOB. YCIOBHE B3aUMOJICHCTBHMS OKCHJIOB METAIOB W HEMeTauioB ¢ BoAoW. llomsarne «ruapokcuael». Peakumm 3amenieHuss —
B3aUMO/IEHCTBUE BOJIbI ¢ MeTaimaMu. Peakiinu oOMeHa — T'UIpoJIn3 BEIECTB.

KonTtpoJbHbie padoThI:

e KonTponbsHas padota Ne2 o teme: «3MeHEHUS, MPOUCXOIAIITNE C BEIIECTBAMMI.

Pasznea 6. Illpaktuxkym 1. (3 yaca).
e AHaim3 KOHTPOJIBHOU paboThl. [IpaBuia TeXHUKH OE30MaCHOCTH MPHU padboTe B XUMUYECKOM KaObuHeTe. [IpueMsr oOpareHus ¢ 1abopaTopHbIM
00opy/0BaHKEM U HarpeBaTeIbHBIMU IPUOOPAMH.
Habmronenus 3a M3MEHEHUAMU, IPOUCXOASIIUMU C TOPSALICH CBEUO, U MX ONKCaHUE (JIOMAIIHUN SKCTIEPUMEHT).
e [IpurortoBieHue pacTBOpa caxapa M pacueT ero MacCcoBOM J10JIM B pacTBOpeE.
KonTpoJbHbIe padoThI:
e KontposbsHas pabora 3a 1l ueTBepTs.

Paspnen 7. PacTBopenue. PacTBopbl. CBolicTBa 371eKTPOoMTOB. (18 yacoB).

PactBopenue kak Qusuko-xumuueckuil mpouecc. [loHsTHe o rugparax u KpuctamwioruyapaTax. PactBopumocTts. KpuBblie pacTBOPUMOCTH Kak
MO/I€JIb 3aBUCUMOCTH PAaCTBOPUMOCTU TBEPABIX BELIECTB OT TeMmmeparypbl. HachlllleHHbIE, HEHACHIIEHHBIE U MEPECHIILICHHBIE PACTBOPHL. 3HAYEHUE
PacTBOpPOB Ui MPUPOJIBI M CEIBCKOTO X03sicTBa. [loHATHE 00 SMEKTPONUTUYECKONW AUCCOIMAIMU. DIEKTPOIUTHl M HEIJIEKTPOIUTHL. MexaHu3m
JUCCOLMAIMN DIIEKTPOJIUTOB C PA3NUYHBIM XapakTepoM CBs3M. CTENeHb ANEeKTPOJUTHYECKOW auccoruanuu. CHIIbHBIE U CIAa0ble AJIEKTPOJIUTHI.
OcCHOBHBIE TOJOXEHUS TEOPUU DIEKTPOJIUTHUECKON nuccouuanuu. VoHHbIe ypaBHeHHsS peakiuil. Peaknum oOMeHa, wuIylue 0 KOHIA.
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Knaccudukarnuss HOHOB u uX cBoiicTBa. KucioTel, ux kimaccudukaius. J(ucconmanys KUCIOT U MX CBOWCTBA B CBETE TEOPHUH DIIEKTPOJIUTHUECK O
auccouuanuu. MoJieKylssipHblE M MOHHBIE yYpaBHEHHUs peakiuil. B3aumoneilcTBHE KHCIOT ¢ MeTaulaMU. OJNEKTPOXUMHUYECKUN psAll HANpsHKEHUM
METaJUI0B. B3auMoAeiCTBHE KUCIOT C OKCUIAMH METAJUIOB. B3auMOIEeHCTBUE KUCIIOT C OCHOBAHUAMU — PEaKLUs HEUTpanu3auuu. B3aumonencreue
KHUCIIOT ¢ coyiaMU. Mcrosib30BaHue TaOIUIBl pACTBOPUMOCTH JIJISl XapaKTEPUCTUKM XMMMUYECKHUX CBOMCTB KUCIOT. OCHOBaHHUS, UX KilacCU(UKALUS.
Jlucconmanusi OCHOBaHUI U MX CBOMCTBA B CBETE TEOPHUH IEKTPOJIUTHYECKON AMCCONManny. B3anmonelicTBue OCHOBaHM ¢ cosisiMu. Mcnonb30 Banue
Ta0JIMIBI PACTBOPUMOCTH JUIS XapaKTEPUCTUKH XMMHUYECKHX CBOWCTB OCHOBAaHWU. B3ammojelicTBue menouedt ¢ okcuaamu HemeTaymioB. Coid, uX
JTUCCOITMAIMS M CBOWMCTBA B CBETE TEOPUHU DIICKTPOIUTHUECKOW aucconuainuu. B3zaumozeicTBrue coiieit ¢ MeTauiaMu, 0COOEHHOCTH 3THUX PEaKIlUid.
BsaumopneiictBue cosieit ¢ consimu. Mcnonp3oBaHue TaOMUIBI pacTBOPUMOCTH JJISl XapaKTEPUCTHKU XUMHYECKUX CBOMCTB cosieid. OO6oOuieHue
CBEICHMIH 00 OKcHAax, MX KiIacCU(pHUKaluMu U CBOWCTBaxX. ['eHeTHueckue psabpl MeTalja M HeMmeTala. |'eHeTHudeckas CBSI3b MEXAY Kiaccamu
HEOpPraHUYecKux BemecTB. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. OmnpeneneHue CTENEeHEeH OKUCIEHUS Uil 3JIEMEHTOB, 00pa3yroUIux
BEIIECTBA pa3HbIX KiaccoB. Peakiiny MOHHOTO 0OMEHa U OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiii. OKUCIUTENb U BOCCTAHOBUTEINb, OKUCIEHNUE U
BoccTaHoBlieHHe. CoOCTaBl€HHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM METOJIOM 3JIEKTpOHHOro OanaHca. CBONCTBa MPOCTHIX
BEIIECTB — METAJUIOB U HEMETAJUIOB, KUCJIOT U COJIEH B CBETE OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEaKIIMi. AHAIU3 KOHTPOJILHOU PabOTHI.
KoHnTtpoJbHbie padoThI:
e KontponbsHas padota Ne3 mo teme «PactBopenue. PactBopsl. CBOWCTBa pacCTBOPOB JEKTPOJHTOBY.
e KontponbsHas padota Ne4 o teme: «OKUCTUTETHFHO-BOCCTAHOBUTEIHHBIC PEAKITHI.

Pasznen 8. IIpakTuxkym 2. (3 yaca).
e PereHue SKCIIEPUMEHTATBHBIX 3a/1a4. AHAJIN3 KOHTPOJIBHOUM pabOTHI.
KonTpoJbHbIEe padoThI:
e HTOroBbIii KOHTPOJIb 3HAHUH 3a TOJI.

Coaepxxanune yueOHOro npeamera « XuMus» 9 kiacc.

JIunus yue6HO-MeTOIMYecKOro KoMmIuiekca o xumuu 9 knacc, O.C. I'abpuensH.

Paszpnen 1. IloBTopenue n 000011eHHe cBeleHUI 1O Kypcey 8-ro kiacca. (5 4acos).

BBonusiii uactpykrax mno Th B xkabunere xumun. bunapubeie coeaunenus. OKcuibl cojeoOpasyroue u HecolieoOpasyromue. ['uapoKkcubt:
OCHOBaHwUs, aM(OTepHBIC, KUCIOThL. CpeHue, KUCIbIe, OCHOBHBIC COJIH.

OO6o00meHne cBeACHUH O XMMHUYECKUX peakuusx. Kiaccuduxamuss XMMHUYECKUX peakUuid MO Pa3luyHbIM OCHOBAHUSIM: COCTaBY U YHCITY
pearupyomux 1 o0pa3yIolIuXcs BelIeCTB, TerIoBoMy 3(QeKTy, HalpaBlICHHUIO, W3MEHEHHUIO CTEMEHEH OKHUCIICHHUS JJIEMEHTOB, O0O0pa3yIONINX
pearupyroiue BeecTna, (haze, UCIOIb30BaHUIO KaTalIU3aTopa.
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[ToHATHE O CKOPOCTH XUMHMUYECKOW peakuuu. PaKkTopsl, BIUAIOIIAE HA CKOPOCTh XUMHUECKUX PEAKLIMN: IIPUPOJIa PEArHPYIOIIKUX BELIECTB, UX

KOHIICHTpAIIUs, TEMIIepaTypa, IIoab CONMPUKOCHOBEHUS, HATMYUE KaTanu3aropa. Karamus.

JdemoHcTpaumnu:
O3HaKOMJIEHHE C KOJUIEKIIUSIMA METAJIJIOB U HEMETAJLIOB.
O3HaKOMJIEHHE C KOJUIEKLIIUSAMU OKCUOB, KUCIIOT U COJIEH.
3aBUCUMOCTb CKOPOCTH XUMHUUYECKOU PEaKIUK OT MPUPOAbl PEAarupyrOIINX BEIIECTB.
3aBUCUMOCTb CKOPOCTH XUMUYECKOU PEaKuy OT KOHIIEHTPAIMH PEearupyronnx BEIECTB.
3aBUCUMOCTb CKOPOCTH XUMHUUYECKOU PEAKIIUK OT TUIOMIAAN COMTPUKOCHOBEHHUS PEArpyIONIUX BEIIECTB («KHUIISIIUI CION»).
3aBUCUMOCTb CKOPOCTH XUMHUUYECKOU PEaKIIUK OT TEMIIEPATYPHl PEarupyroIIuX BEIIECTB.
JlabopaTopHbIe ONBITHI:
1. B3aumoielicTBue aMMHuaKka 1 XJIOpOBOJAOPOA.
2. Peakuust HeMTpamu3aium.
3. Hab6monenue remnoBoro 3¢ ¢exra peakiuy HeuTpain3aiui.
4. BzaumoseiicTBue cepHoil KUcIoThl ¢ okcugom meau (1I).
5. Paznoxenue nepokcuaa BOAOPOIa C MOMOIIBIO KaTana3bl KapToQes.
6. 3aBHCHUMOCTb CKOPOCTH XUMHUUECKOU PEAKIIUK OT IPUPOIbI PEarupyroOIINX BEIIECTB HA MPUMEpPE B3aUMOICUCTBHUSI PACTBOPOB THOCYIb(aTa
.HaTpus U xyiopuaa 06apusi, THOCYIb(aTa HaTPUs U COJISTHOU KUCIIOTHI.
7. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOHN peakii OT MPHUPOIbI METAIIJIOB IIPU UX B3aUMOJECHCTBUU C COJISTHOM KHCIOTOM.
8. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOUN PEAKIIUH OT MPUPObI KUCIOT MPHU B3aUMOJEHCTBUU UX C JKEJIE30M.
9. 3aBUCHUMOCTh CKOPOCTH XUMUUYECKOHN peakIuy OT TEMIIEPATYPHI.
10.3aBUCUMOCTh CKOPOCTH XMMUYECKON peakIMi OT KOHIEHTPAIINH.
11. 3aBUCHUMOCTH CKOPOCTH XMMUYECKON PEAKIUHU OT IUIONIaJAN CONPUKOCHOBEHUS PEAarupyroIINX BEIECTB.
12. 3aBUCHUMOCTH CKOPOCTH XMMUYECKON PEAKLUU OT KaTalau3aTopa.

Pa3znen 2. Xumuuyeckue peakunu B pacTBOPax 3J1eKTpoauToB. (10 yacos).

[TonsitTne 00 AIEKTPOIUTUYECKON TUCCOLMAIUU. DJIEKTPOJIUTHI M HEIJICKTPOIMUTHL. MeXaHH3M AMCCOLUAIUN AIIEKTPOJIUTOB C Pa3IUYHBIM
xapaktepoM cBsi3u. CTEeNeHb AMEeKTPOIUTUYECKON qucconnanuu. CUIbHbIE U c1a0ble 3JeKTPOTUTHL.

OcCHOBHBIE TOJIOKEHUS] TEOPUU IIEKTPOIUTUYECKON nuccormanuu. Krnaccudukanus MOHOB U X cBoWcTBa. KHUCIOTHI, OCHOBaHHS U COJU Kak
aneKTpouThl. VX Kinaccudukanus U Juccoluanus.

OO0mue XuMUYEeCKHe CBOMCTBA KHUCIOT: M3MEHEHHE OKpPAacCKU HWHAMKATOPOB, B3aUMOJEWCTBHE C METAUIaMH, OKCHAAMU M THAPOKCHIAMU
METaJJIOB M COJIIMU. MoONEKyIsipHble U MOHHBIE (TIOJHBIE M COKpAIIEHHBIC) YpaBHEHHs peakiuil. XUMUYECKUN CMBICT COKPAIIEHHBIX YPaBHEHUHU.
VYcnoBus npoTekaHusl peakuii MeXy MEKTPOJIUTAMHU JI0 KOHIA. Pl akTHBHOCTH METaJlIOB.
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OO01mue XMMUYECKUE CBOMCTBA IIEIOYEH: B3aMMOICHCTBHE C KHMCIIOTAMH, OKCHAAMU HEMETaJIoB, cojismu. OOIIMe XMMHUYECKHE CBOMCTBA
HEPaCTBOPUMBIX OCHOBAHHI: B3aMMOJICUCTBHE C KUCIOTAMHU, PA3JI0KEHUE MPU HATPEBAHUU.
OO0mue XUMHYECKUE CBOUCTBA CPETHUX COJICH: B3aMMOJICHCTBUE C KUCIOTaMHU, MIEI0YaMH, COJSIMU U MeTalaMH. B3auMoneicTBrUEe KUCIBIX
COJIEH CO IIECIIOYAMH.
Ianponus, kak 0OMEHHOE B3aUMOJICHCTBHE COJICH ¢ BOJIOW. [ MAPOIIN3 COMM CHIIbHOTO OCHOBAHUS U CJIA00W KUCIOTHI. [ MApPOIIN3 COMM Cllaboro
OCHOBaHMS U cuiibHOM KucnoTsl. [IIkana pH.
CBoiicTBa KUCJIOT, OCHOBAaHUM, OKCHJIOB U COJICM B CBETE TEOPUHU DJICKTPOJUTUYECKOU JUCCOIMAIMUA U OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX
peakuuii. Pabota Haa omuOKaMu KOHTPOJIbHON pabOTHI.
JdemoncTpaumnu:
e licneiTanue BEMIECTB U MX PAaCTBOPOB HA IEKTPONPOBOTHOCTD
e 3aBUCUMOCTb JIEKTPOIPOBOIHOCTH YKCYCHOM KHCIOTHI OT KOHIIEHTPAIIHH.
e J[BMKEHUE OKPAIICHHBIX HOHOB B JIEKTPHUUYECKOM I10JIe
e OmnpeneneHue xapakTepa cpeabl B paCTBOPAxX COJIEH.
JlaGopaTopHbIe ONBITHI:
13. Iucconmanus caadbIX 3JIEKTPOJIMTOB Ha IPUMEPE YKCYCHOM KUCIIOTHI.
14. I3MeHeHne OKpacKu HHANKATOPOB B KUCIOTHOM Cpejie.
15.Peakius HEUTpaIM3alMKU pacTBOPA MIEIOYN PA3TIUYHBIMU KACIOTAMH.
16. [Tonyuenne runpoxcuaa meau(Il) u ero B3anmoielicTBHE ¢ pa3TUIHBIMEA KUCIIOTAMH.
17. B3aumoeiicTBre CUIBHBIX KUCIOT ¢ okcuaoM meau(1l).
18-20. BzanmoelicTBrE KUCIOT C METAJLIAMU.
21. KauectBeHHas peakiusi Ha KapOOHAT-HOH.
22. llosnyyeHue CTyHSA KPEMHUEBON KUCIIOTHI.
23. KauyectBeHHasl peakiys Ha XJIOPUA- WIH CyIb(aT-HOHbBI
24. I3MeHeHne OKpacKl MHIUKATOPOB B IIEJIOYHOM Cpejie.
25. B3auMoielicTBUE IET0YEH C YIIIEKUCIIBIM Ia30M.
26. KauecTBeHHas peakiys Ha KaTHOH aMMOHHS.
27. llomyuyenue ruapokcuna menu(Il) u ero paznoxenue.
28. B3aumoeiicTBre kKapOOHATOB C KUCIOTAMH.
29. Ilomyuyenue ruapokcua sxeneza(Ill).
30. B3aumogeiictBue xene3a ¢ pactBopoM cynbdara menu(Il)
IIpakTnuyeckune padoTsI:
e [Ipaktuueckas pabora Ne 1. Pemenue skcriepuMeHTAIBHBIX 33/1a4 110 TeMe «DNEeKTPOIUTHYECKAS JUCCOIUATIHSD
KonTpouabHbie padoTsI:
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e KonrtponpsHas padora 3a I ueTBepTh

Paznen 3. Hemerauibl U X coequHeHus. (25 yacoB).

CrpoeHue aToMOB HEMETAUIOB M UX mosioxkeHue B llepuoanueckoit cucreme. Psn snexkrpoorpunarenbHocTu. Kpucramimueckue peméTku
HEMETAJJIOB — TMPOCTHIX BEHIECTB. AIoTpornus U e€ npuunHbl. Ousndeckue cBOCTBa HemeTauioB. OOIIMEe XMMHUYECKHE CBOMCTBA HEMETAILIOB:
OKUCITUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.

lasiorensl, cTpoeHne X aTOMOB W MOJIeKyl. DU3MYECKHE M XUMHUYECKHE CBOMCTBA TaJlOTEHOB. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB
TaJIOT€HOB B 3aBUCHUMOCTH OT uUXx ToJyioxkeHus B [lepumoamueckoit cucreme. HaxoxkaeHue rajaoreHOB B MPUPOJIE W UX TMOJydeHUE. 3HAUCHUE U
MIPUMEHEHHE TaJIOTEHOB.

l'amoreHoBOIOpOABI W COOTBETCTBYIOIIME MM KHCJIOTHI: IUIABUKOBas, COJIsIHAs, OpOMOBOJOpPOAHAs, HOJAOBOAOPOJHAs. [ anoreHunbl.
KaudecTBeHHbI€ peakiiu Ha rajJoreHu1-uoHbl. [[puMeHenne coeIMHeHM raJJoreHOB U UX OMOJIOTHYECKasi POJib.

O6mas xapakrepuctuka emeHToB VI A — rpynmel. Cepa B mpupoje U €€ moydeHue. AIOTPOIHbIe MOAU(GUKAIIMN Cephl U UX CBOMCTBA.
XHUMHUYECKUE CBOMCTBA CEPHI U €€ MPUMEHEHUE.

CepoBoJIOpO/: CTPOEHUE MOJIEKYJbl, (pU3MUEeCKHe U XUMHYEcKHe, moyiyyeHue u 3HaueHue. CepoBojoponanas kuciora. Cynbhuisl U UX
3HaueHue. JIIoMuHOOPHI.

Oxkcun cepri(1V), ceprrcras kucnora, cyabdurel. KauecTBeHHas peakius Ha Cyab(pUT-uoH.

Oxcun cepwi( V1), ceprast kucnora, cyabdarsl. Kpucramtoruaparel. KauecTBenHas peakius Ha Cyinb(haT-HOH.

CepHast KUCIIOTa — CUITbHBIN 3eKTpoJMT. CBOMCTBA pa30aBICHHONW CEPHOM KUCIOTHI, KAaK THITMYHON KHCJIOTHI: B3aUMOJCHCTBHE C METAJNIAMH,
OCHOBHBIMH U aM()OTEpHBIMH OKCUAAMH, OCHOBAHUSIMU U aM(pOTEPHBIMU TUIIPOKCUIaMU, coyiiMU. KadecTBeHHas peakius Ha Cylb(ar-uoH.

OO6mrast xapakTepucTUKa 3JeMEeHTOB VA Tpymnmbl. A30T, CTPOCHHE aToMa M MOJIEKYinbl. DU3NYEeCKHE U XUMUYECKHE CBOWCTBA M MPUMEHECHHE
a3oTa. A30T B IPUPOJIE U €T0 OMOJIOTHYeCKas pPOJib.

AMMUak, cTpoeHre MOJEKYJIbl U (U3nUecKkre CBOCTBA. AMMHauHasi BOJa, HAIIATBIPHBIN CHOHUPT, THAPAT aMMuaka. JJOHOpPHO-aKIeNTOPHbIN
MeXaHHU3M 00pa3oBaHUs KaTHMOHA aMMOHUsA. BoccranoBuTenbHble cBoicTBa ammuaka. Colu aMMOHUSI M MX npuMeHeHue. KauecTBeHHas peakuus Ha
KaTHOH aMMOHHUSL.

Oxcupl a30Ta: HecoIeo0pasyrole U KUCIOTHbIE. A30TUCTas KUCIOTa U HUTPUTHI. A30THas KUCJIOTa, €€ MoJiydeHue U cBoiicTBa. HuTpaThl.

®docdop, crpoenune atoma u ammorponuss. Dochuner. Dochun. Oxcun docdopa(V) u oprodochopnas kuciora. Docharer. DochopHbIe
ynobpenus. MHcekTHIHabl. AHAIN3 KOHTPOJIBHOU PabOTHI.

OO0mas xapakTepucTuka 37eMeHTOB [V A- rpynmbl: 0COOEHHOCTH CTPOEHHS aTOMOB, MPOCTHIX BEIIECTB M COCIWHEHUH B 3aBUCUMOCTU OT
MoJIoKeHus 1eMeHToB B [leproauueckoii cucteme. Yriiepo. AIIOTpOIHbIE MOAUUKAIIMKU: anMa3, rpagut. AMOpQHBIN Yriiepol U ero copTa: caxa,
aKTUBHUPOBAHHBIN Yroib. AncopOuus. XUMHUYECKHE CBOMCTBa yriaepoaa. Kokcoxummuueckoe mpou3BOJCTBO U €ro mpoaykuusa. Kapousr.

Oxcup yraepona(Il): ctpoenue Monekynsl, moilydyeHHe u ero cBoictBa. Okcupn yriaepoaa(IV): cTtpoeHue MolieKynbl, MOJNy4eHHE U €ro
cBoicTBa. YrosipHas kucinoTa. Coau yroiabHON KUCIOTHI: KapOOHATHI M ruApokapOoHaThl. TexHuueckas U MuiieBas coja.
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Heopranuueckue M opraHMYecKHE BEIIECTBA. YTJIEBOAOPOJbl. XMMHUYECKOE CTPOECHUE OPraHUYECKHUX BELIECTB, KAaK IMOPSIOK COEAMHEHUS
aTOMOB B MOJIEKYJIE 110 BAJIEGHTHOCTHU.
MeraH, 5TaH, Kak MpeAesibHbIe YIIeBOJIOPOAbl. DTHIEH M aleTUJICH, KakK HempeaelbHble (HEHACHIIEHHbIE) YIrIIeBOAOpoabl. ['opeHue
yriaeBoaopo1oB. KauecTBeHHbIE peaKIIMi Ha HENPEAEIIbHbBIE COCTUHEHMSL.
OTWIOBBI CHUPT, €r0 MOJyYCHHUE, TPUMEHEHNE U (U3NOoJorHuecKoe neiictBue. TpexaToMHbId criupT TramuepuH. KadecTBeHHast peakius Ha
MHOTOATOMHBIE CIIUPTHI. YKCYCHAsl — MPEJICTABUTENb KJIacca KapOOHOBBIX KUCIIOT.
Kpemuuii, crpoenue ero aroma u csoiictsa. Kpemuuii B npupose. Cununmel u cunasd. Oxenp kpemuus(IV). Kpemuuesas kuciora u e€ cou.
[TpousBoacTBO cTekia u neMenTa. [IpoayKius CUIMKaTHOM MPOMBIIIIEHHOCTH: ONITHYECKOE BOJIOKHO, KepaMuka, dhapdop, dasac. OnTudeckoe
BOJIOKHO.
Hemerannel B npupojie. @pakiinoHHas meperoHka *UAKOTo BO3/1yXa, Kak crocod MoydeHus: KUCIopoaa, a3oTa, aprosa. Ilomydenue gocdopa,
KpEMHUS, XJI0pa, Ho/1a. DIEKTPOIU3 PacTBOPOB.
[TonyueHue cepHOU KHCIOTBHI: CBHIPHE, XUMU3M, TEXHOJIOTMUECKAsi CX€Ma, METOJ KMIISILIEro CJIOsl, IPUHLIMIBI TEeII00OMeHa, MPOTUBOTOKA U
uupkyasauu. OneyM. [Ipous3BoicTBO aMMHaka: ChIpbE€, XUMHU3M, TEXHOJIOTHYECKas CXeMa.
JdeMoHcTpanuu
Komnexuust HemeTaos.
Monenu KpucTaNInYecKUX PeléTOK HEMETAJIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HaTOp M MPUHLMUIIBI €70 PabOTHI.
I'opeHne HeMeTalI0B — IPOCTHIX BEIIECTB: cepbl, (pocdopa, IPEeBECHOTO YIJIsl.
OO0pa3s1bl TaJOreHOB — MPOCTHIX BEIIECTB.
BsauMonelicTBrEe TaJIOr€HOB ¢ METALJIAMHU.
BriTecHeHne xopa 6poMOM WIIH HOJIa U3 PACTBOPOB MX COJICH
Komtekuust mpupoAHbIX COEINHEHUH XJI0pa.
e BsaumopelicTBre cepbl C METAIAMU.
e ['opeHue cepsl B KUCIOPOAE
Komnexkuus cynbGuaHbIX pya.
KavecTBeHHast peakiyst Ha CylbOua-HOH
O0ec1BeunBaHUE OKPALLICHHBIX TKAHEH U IIBETOB CEPHUCTHIM I'a30M.
B3aumoneiicTBue KOHIIEHTPUPOBAHHONW CEPHOM KUCIIOTHI C MENIBIO.
OOyriMBaHue OPraHMYECKUX BEIIEeCTB KOHLIEHTPUPOBAHHOM CEPHOI KMCIOTOM.
Huarpamma «CocTaB BO3ayXa»
Buneodparments! u cnaiiap! «IItnusu 6azapbi»
[Tonmy4yenue, cobupanue U pacro3HaBaHHE aMMHaKa
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Paznoxenne buxpomara aMMOHHS
B3anmoneiicTBrue KOHLIEHTPUPOBAHHOM a30THOW KUCIOTBI C MEABIO

l'openue u€pHoro nmopoxa
Paznosxenue HuTpaTa Kajausi ¥ TOPEHUE IPEBECHOTO YrojibKa B HEM
OO0pa3ibl TpUPOTHBIX coeArnHEeHH (hocdopa.

I'openune pocdopa Ha BO3AyXe U B KUCIOPOJIE.
[Toyuenue 6enoro Gpocdopa u UCTIBITAHNE €r0 CBOMCTB
Konnexkuust «O6pa3iubl NpUpPOIHBIX COEAMHEHUN yTiiepoiay

[Toptper H. 1. 3enunckoro. [lornomenre akTHBUPOBAHHBIM YIJIEM paCTBOPEHHBIX BEIIECTB WJIU Ta30B.
YeTpoiicTBO MpoTHBOTa3a
Mogenu MoneKysl M€TaHa, dTaHa, THJICHA U alleTUJICHA.

BsaumoeiicTBue 3TuseH ¢ 6poMHOM BOAOK U pacTBOPOM IEpMaHTaHaTa Kajusl.
OO01me XuMHUYECKUE CBOMCTBA KUCIOT HA MPUMEPE YKCYCHON KHCIOTBI
KadecTtBeHHast peakiiys Ha MHOTOATOMHBIE CITUPTHI
Komnexuust «O0pasiibl IpUPOAHBIX COSTUHEHUN KPEMHHUS

Komneknust crexiia, KepaMHuKH, IIEMEHTA U U3JIETHA U3 HUX
Komnekuus mpoyKiuu CUIMKAaTHOM MPOMBIIIJIEHHOCTH
Buneodparments! u cnaiinel «[Ipon3BoACTBO CTEKIA U IIEMEHTAY
Konnekuus «IIpupoansie coenvHeHNs HEMETAIIIIOB)

Buneodparmentst u cnaiapl «@pakiimoHHas IEperoHKa KUIKOTO BO3AyXa»

BuneodparmenTts! u cnaiiasl «llonydenue Bogopoaa, KUCIOPOAa U TaJIOTEHOB JIEKTPOIUTUYECKUM CIIOCOO0MY
e Mogenu annapaToB JUIsl IPOU3BOJICTBA CEPHON KUCIIOTHI.

e  Mojenb KUIISIIETO CIOS.

e Mojenbs KOJOHHBI CHHTE3a aMMHUAaKa.

e Buneodparments u cnaiiasl «IIpon3BoACTBO CEPHOI KUCIOTHI»

e BuneodparmenTs u cnaiiasl «II[pon3BoACTBO aMMHaKa
o Komnekmus «CpIpb€ ISl IOTy4EHUSI CEPHON KUCTOTHD)

JlaGopaTopHble ONBITHI

31. Pacrio3HaBaHME TaJIONE€HU/I-HOHOB
32. KayecTBeHHbIE peaklliy Ha CYIb(aT-HOHBI
33. KauecTBeHHas peakuys Ha KATHOH aMMOHUS



34. Xumuueckue CBOMCTBA a30THOM KUCIIOTBI, KaK JIEKTPOJINTA

35. KauectBennsie peakuuu Ha pochar-uoH

36. IlonyuyeHue u cBOICTBA YTOJIbHON KHUCIOTHI

37. KauecTBeHHas peakius Ha KapOOHAT-UOH

38. IlponyckaHue yrieKuciioro ra3a 4epe3 pacTBOp CHUJIMKAaTa HaTpUs

IIpakTnuyeckue padoThI:

e [Ipaktuueckas pabora Ne 2 o teme: «/3ydeHne CBOWCTB COJISIHOM KUCIIOTHI»;

e [lIpaktuueckas pabora Ne 3 o teme: «/3yueHne CBONCTB CEPHOMN KUCIOTHIY;

e [Ipaktuueckas pabora Ne 4 o teme: «IlonyueHue ammuaka u U3y4eHHE €ro CBONCTBY;
e [Ipaktuueckas pabora Ne 5 no teme: «I[losyueHue yriekucaoro rasa U u3ydeHue ero CBOMCTBY.
KonTpouabHbie padoThI:

e KonrtponpHas pabora 3a Il yeTBepTs.

e KontponpHas pabot Ne 1 o teme: «HemeTanssl U UX COETUHEHUS.

Paznen 4. Mertasuibl v ux coeqnHenus. (17 yacos).

[Tonoxenne meraywioB B Ilepuommdeckoid cucreMe XuMudeckux osieMeHTtoB JI. M. MenjaeneeBa, CTpOCHHE HMX aTOMOB M KPHCTAJLIOB.
Mertannuueckas cBsi3b U MeTaUTM4eckasl KpucTauinueckas pemérka. Ou3ndeckue cBOMCTBA METAJUIOB: 3JIEKTPO- U TEILIONPOBOJHOCTb, OTpaXkaromias
CHOCOOHOCTB, MIIACTUYHOCTh. CIlsIaBbl YEPHBIE U LIBETHBHIE.

Mertamibl Kak BOCCTAHOBUTEIN. DIIEKTPOXUMHUYECKUH PsAI HAIPsKEHUM. B3anMoaeiicTBHE METANIIIOB ¢ HEMETAJUIAMH, OKCUIAMU, KHCIOTAMH, COJISIMH.
AJIOMUHOTEPMHUSL.

Oxcupl ¥ THAPOKCHUIBI MIETOYHBIX METAIJIOB, UX MOJTy4YEHUE, CBOICTBA, MpUMEHEeHHEe. BaxkHelI1e cou MIeIOUYHBIX METAJIJIOB, UX 3HAYEHUE B KU BOM
Y HEXMBOW MPUPOJIE U B )KU3HU YEJIOBEKA.

Oxcubpl ¥ TUIPOKCHIBI IETIOYHO3EMENbHBIX METAJUIOB, UX MOJy4YeHUE, CBOICTBA U NpUMeHeHrne. BaxkHeiie coau ménoyHo -3eMelIbHbIX METaJIOB,
UX 3HaU€HUE B IPUPO/JIE U KU3HU YenoBeka. KapOoHaThl M ruipokapOOHaThl KaIbIIHsl.

XKéctkocTh BOABI: BpeMeHHass W MocTosHHasA. CrnocoObl ycTpaHeHUS BpeMeHHOU kEcTkocTH. CrnocoObl yCTpaHEHHsS MOCTOSHHOW >KECTKOCTH.
HNonursl.

AHanu3 KOHTpOJbHOU paboThl. CoelMHEHHUs aTOMUHUS B IpuUpojie. XUMUYECKHEe CBOMCTBa amoMuHHSI. OCOOEHHOCTHM OKCHIA W THAPOKCHAA
ATIOMHUHUS Kak aM(OTEpHBIX coeMHEeHMH. BaxxHeie conu amoMunus (XJI0pua, cyibdar).

OcobenHoctu cTpoeHust atoma xenesa. JKene3o B mpupone. Baxkueitmue pyasl sxenesa. [lomydenue uyryHa u cranu. OKCUABI M THAPOKCHIBI
xenesza(Il) u (III). Comu xene3a(Il) u (III). O6Hapyx’eHEe HOHOB KATUOHOB jKelie3a B pacTBOpe. 3HAUCHUE COCMHEHUN Kele3a.

Koppo3zus xumuueckas u 3IeKTpoOXUMHUYecKasl. 3alluTa METaIIOB OT KOPPO3HH.

Mertannsl B ipupojie: B CBOOOJHOM BUE M B Buie coenuHeHuil. [lonarue o metamnypruu. YépHas U 1BeTHas Metamnyprus. llupomeramtyprus,
TUAPOMETAJLTYprus, dJeKTpoMeTautyprus. Jlomennsiii npouecc. [lepepaboTka yyryHa B cTallb. DIEKTPOIH3 PACILIABOB.
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JdeMoHcTpanuu

B3anmoneiicTBue HaTpus, JIUTHS U KaJbLHs C BOJOM.

['openue HaTpus, MarHus u xKene3a B KUCIOPOJIE.

Benblimka TepMUTHOM CMeECH.

B3anmopeiicTBre cMecH MOPOUIKOB CEPBI U KEJE3a, IIMHKA U CEPBI.
BzanmoeiicTBHe alFOMUHHUS C KUCIIOTAMH, IIIEJIOYaMH 1 BOJOM.
B3anmopeiicTBue xkene3a i MEAU C XJIOPOM.

B3aumoselicTBre Meu ¢ KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTOM M a30THOM KUCIOTOH (pa30aBIeHHON U KOHIIEHTPUPOBAHHOM ).
Oxkpacka MmiaMeHH COE€IMHEHUSMH IIEeTOYHBIX METAIIIIOB
Oxkpacka miaMeHH COeTMHEHUAMH MET0UYHO3EMENbHBIX METAJIJIOB

T"amenwne u3BecTH BOJOM.

[Tosrydenne xKECTKOM BOJABI B3AMMOJAEHCTBUEM YIIIEKUCIIOTO C U3BECTKOBOM BOJIOM.

VYcTpanenue BpeMEeHHOM KECTKOCTH KUTITYEHUEM U JJ0OABKOM COIBI.

YcTpaneHue NoCTOSTHHON KECTKOCTH JOOABKOM COJTBI.

WNoHuTHI 1 MpUHIAT UX AEUCTBUS (BUACOPPArMEHT).

Koutekuust npupoHbIX COEIMHEHUN ATFOMUHUSL.

Buneodparments! u cnaiasl «OKCHT aTFOMUHES M €70 MOIU(DHUKAITANY.

[Tonydyenue ampoTepHOTO THAPOKCHIA ATTIOMUHUS U UCCIIEIOBAHKE €TO CBOMCTB

Konnekmus «XuMuuecKkre HCTOUYHUKHA TOKay

Pe3ynbTaThl JNIMTENBHOTO SKCIEPUMEHTA IO U3YYEHUIO KOPPO3UHU CTAIbHBIX U3ACNIHI B 3aBUCUMOCTH OT YCIOBUM MPOLIECCOB

Boccranosnenne menu u3 okcuaa meau(Il) Bogopogom
e BuneodparmeHnTsl u ciaiabl «[I[pon3BoICTBO YyryHa U CTAIN»

e BuneodparmeHTsl U craiiapl «M3aenus u3 4yryHa u cTaan
e BuneodparmenTsl u ciaiiapl «IIpon3BoICTBO aTIOMUHHUS

JlaGopaTopHble ONBITHI:

39. BzaumogeiicTBue xenesa ¢ pactBopoM cynbdata meau(Il)

40. ITony4yeHue N3BECTKOBOW BOJbI U OTIBITHI C HEM
41. Monyuenue ruapokcuaos sxeneza(ll) u (1)
42.KauecTBEHHbIC PEAKIIMU Ha KATUOHBI XKeje3a
IIpakTnuyeckune padoTsI:

o [Ipaktuueckas pabota Ne 6 o Teme: «PemieHne 3KkcepuMEHTAIBHBIX 33]1a4 10 TeMe «MeTab».
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KonTpoabHbie padoThI:
e KonrponsHas padota 3a Il yerBepTh.
e KonTtponsHas padora Ne 2 o teme: «MeTaymibiy.

Paznen 5. Xumus u okpyzkaiomas cpeaa. (2 yaca).
Crpoenue 3emnu: sapo, MaHTHsL, 3€MHasi Kopa, UX XUMUYeckuil coctaB. JIutocepa u e€ xummuueckuit coctaB. Munepansl. Pynpl. Ocanounsie

nopoiel. [lose3nbpie nckonaemeie. XUMHYECKHA cocTaB TuApochepsl. XUMHYECKHA COCTAaB aTMOC(EPHI.
HcTouHMKM XMMHMUYECKOTO 3arps3HEHMs] OKpyxKaromed cpenpl. ['mobanbHble 3KOJOTMYECKHE MpOoOJIeMbl YEIOBEUECTBA: MApHUKOBBIM 3¢ ¢ekT,
KHUCJIOTHBIE JI0/M, O30HOBBIE JBIPbl. MeXAyHapoJHOE COTPYJHHYECTBO B OOJACTH OXpaHbl OKPY’KAIOLIEH Cpelapl OT XUMUYECKOro 3arpsi3HEHUS.
«3enéHas XUMU».
MapkupoBKa ymakoOBOUHBIX MaTepUaoOB, JIEKTPOHUKH U OBITOBOM TEXHUKH, MPOIYKTOB MUTAHUS, STUKETOK 110 YXOJ1y 3a OJEKI0M.
JdeMoHcTpanuu
e BuneodparmenTs! u cnaiasl «CTpoeHue 3eMiu U €€ XUMHUYECKHIM COCTaB»
Komnnekuust MuHepasioB ¥ TOPHBIX IOPOJT
Konnexuus «Pyasl MeTaniony
BuneodparmenTs! u cnaiiapl «I'modanpHbIe 5KOJIOTHYECKUE TPOOIEMBI YEIOBEUECTBA»
BuneodparmMeHTsI U clialiibl 0 CTEMEHU YKOJIOTHIECKON YUCTOTHI TOBapa
JlaGopaTopHbIe ONBITHI:
43. 3y4yeHue rpaHurta
44. N3ydyenne MapKMpPOBOK PA3JINYHBIX BUIOB IPOMBIIIJICHHBIX U IPOJOBOIBCTBEHHBIX TOBAPOB

Pa3znen 6. O0001eHHEe 3HAHMIA 110 XMMHH 32 KYPC OCHOBHOM HIKOJIbI. (7 4acoB).

CtpoeHue aToMa B COOTBETCTBUHU C MOJIOKEHUEM XUMHUYECKOTo 3neMeHTa B [lepuoandeckoii cucreme. CTpoeHue BelleCcTBa: XMMUYECKas CBSI3b U
KpUCTaNINYECKUE PeIIETKU. 3aBUCUMOCTb CBOMCTB 00pa30BaHHbBIX 3JIEMEHTAMH IPOCTHIX BEUIECTB (METAJIJIOB, HEMETAJIOB, OJaropoJHbIX T'a30B) OT
1oJIoKeHUsl 31eMeHToB B Ilepuonmueckoil cucreme. Tumosoruss HeopraHMYECKHX BELIECTB, NEJIEHME MX Ha Kiacchl U rpynmnsl. IlpeacraBurenu.
[Ipu3Haku U ycloBUS NPOTEKAHUS XMMUYECKUX peakUuid. TUMOI0rus XMMHUECKUX peakiMil 0 pa3IMyHbIM OCHOBAaHMIM. Peakuuu MOHHOTO oOMeHa.
OxucnuTenpHO-BOCCTaHOBUTENbHBIE peakuuu. [lepnoandeckuit 3akoH u Ilepuonmueckas cuctema JI. M. MenneneeBa B cBeTe TEOPUM CTPOEHUS
aToMa. 3aKOHOMEPHOCTU MU3MEHEHMs CBOMCTB JIEMEHTOB. ['eHeTndeckue psiibl MeTalla, HeMeTajljla U IIEPEXOHOI0 MeTaula. XUMUYECKUE CBOMCTBA
IPOCTBIX BEIIECTB. XapaKTepHble XMMHUYECKME CBOMCTBA COJIEOOPA3yIOMIMX OKCHAOB, TUAPOKCUIOB (OCHOBAHUHM, KHCIOT MU aMQOTEPHBIX
THJIPOKCUIOB), coJiel. AHaIN3 KOHTPOJIBHOM paboTHI.

KonTposabHbie padoTsI:

e KonTtponsHas padota 3a |V 4eTBepTb.
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TemaTn4eckoe IJIAHUPOBAHHUE C YKA3AHUEM KOJINIECTBA YaC0B, OTBOAUMBIX HA OCBOCHUE KaKI0# TeMbl.

JIunus yueGHO-MeTOqMYeCcKOro KomIuiekca no xumuu 8§ kiace, O.C. ['abpuenss.

Ne i/m Tema KoauuecTBo yacoB

1. | Pasnen 1. Beenenue. 7
2. Pazgern 2. ATOMBI XUMHUYECKUX DJIEMEHTOB. 9
3. | Pasmen 3. TlpocThie BemecTna. 6
4, Pazgen 4. CoequHEeHUI XUMHYECKUX DJIEMEHTOB. 14
5. Paznen 5. i3meHeHus1, NporucxXoAsuiye ¢ BeIeCTBAMM. 11
6. | Paznmen 6. [Ipaktukym 1. 3
7. | Paznen 7. PactBopenue. PactBopsl. CBOMCTBA 2JIEKTPOJIUTOB. 15
8. | Pazmen 8. [Ipaktukym 2. 3

Hroro: 68

JIluaus yueGHO-MeToAMYEeCKOTo KoMIuiekea rmo xumun 9 kiace, O.C. [N'abpuensH.

Ne /i Tema KoauyecTBO yacoB

1. Pazgen 1. IloBTOpenue u 06001IeHE CBEACHU 0 KypCy 8-TO Kitacca. XUMHUYECKUE PEAKITUH. 5
2. Pazgen 2. Xumuyeckue peakiiuy B pacTBOpax. 10
3. Pasznen 3. Hemeramisl 1 UX COeqUHEHUS. 25
4, Pasnen 4. MeTtauisl 1 UX COeIUHEHUS. 17
5. Paznen 5. Xumus u okpyxaromias cpeja. 2
6. Pazgen 6. O6001meHre 3HAHUI 110 XUMHH 32 KypC OCHOBHOM IITKOJIBI. 7

Htoro: 66

KanenmapHo-TeMaTH4yeckoe NJIaHUPOBaHUE
Kypca «Xumus». 8-9 kiaccol.

IMPUJIOKEHUE 1
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