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OcHoBHOe 001I€€e 00pa3oBaHue

PaGouas mporpamma paspaboTaHa Ha OCHOBE: OCHOBHOM 00I111€00pa3oBaTeIbHOM MpoTrpaMMbl OCHOBHOTO o01iero oopazoBanus COILL c.Ankuno-2,

MIPUMEPHOI nporpamMmbl 1o yuebHoMy npeamery Xumus 8-9 kinaccel ®I'OC - M.: [Ipocsenienue, 2018. - (CtangapThl BTOPOTO MOKOJICHUS),

aBTOPCKOM MpOTpaMMBbI cpesiHero oduiero oopasopanus mno xumun 8-9 kiaccel. ABTop H.E.Ky3nenosa,H.H.I'apa —BenTtana —['pa¢ -2018roz..

CocraBurens: Mb6atynnuna Pasuma PamunioBaa yuurens xumuu nepBoii kateropuu COIL ¢. AnkuHo-2



HOACHUTEJIBHASA 3AIIMCKA
Pabouas mporpamma ydeOHOro Kypca «Xumus» misi 8-9 KimaccoB pa3paboTaHa Ha OCHOBE CIIEAYIOIIMX HOPMATHBHO-TIPABOBBIX JIOKYMEHTOB:
1. .®enepanbHoro 3akoHa Poccuiickoit @enepanuu ot 29.12.2012r. Ne273-®3 «O06 obpazoBanuu B Poccuiickoit denepaunn» (¢ U3MEHEHUSIMHU U
JOTIOJTHEHUSIMHU ).
2.®enepa’dbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa OCHOBHOTO OOIIEro oOpa3oBaHMSA, YTBEPXKACHHOTO IMPHKa3oM MUHHCTEPCTBA
obOpazoBanus u Hayku Poccuiickoit @eneparnuu ot 17. 12. 2010 1. Ne1897 (¢ u3MeHEHUAMHU U JOTIOTHEHUSIMH ).
3. @enepanbHOTO TEepedHs YIeOHHMKOB, PEKOMEHJIOBAaHHBIX MUHHCTEPCTBOM OOpa3oBaHus M Hayku Poccuiickoii Denepanuil K HCIOJB30BAaHUIO B
00pa3zoBaTeIbHOM IMpollecce B 00IIe00pa30BaTEIbHBIX YUPEKICHUAX, YTBEpKIeHHOTO mpukazoM oT 31.03.2014 r. Ne253 (¢ u3MeHEHMsIMU U
JOTIONIHEHUSIMU) U mpuka3zoM oT 8 uroHs 2015 r. Ne 576 "O BHeceHuu u3MEHEHUHN B (penepaibHbIA NepeuyeHb y4eOHMKOB, PEKOMEHIOBAHHBIX K
WCIOJIb30BAHMIO TIPU peau3aliil MMEIONINX TOCYJApCTBEHHYIO aKKpEeIUTAIMI0 00pa30BaTeIbHBIX MPOrpaMM HAayalbHOTO M OOIIEr0, OCHOBHOIO
oOuiero, cpenHero odmero oOpa3zoBaHus, YTBEPKAECHHOTO NMpHKazoM MuHuctepcTBa oOpa3oBanus M Hayku Poccuiickoit @enepanuu ot 31 mapra
2014 r. Ne 253
4.CanlluH 2.4.2.2821-10 «CaHuTapHO-3>IHAEMHUOJIOTUYECKUE TpeOOBaHMUSI K YCIOBHUAM U OpraHM3aluu oO0ydeHHs B 00I1e00pa3oBaTeIbHbBIX
YUpEeXJIEHUAX», yTBepkaeHHble [locTanoBienreM [ 1aBHOTO rocynapcTBeHHOro caHuTapHoro Bpaua Poccuiickoit @enepaunu ot 29. 12.2010.Ne189(B
pen. [locranoBnenus ['maBHOTO rocymapcTBEHHOTO caHuTapHOTO Bpaya PONe81 ot 24.12.2015).
5. Konuenuuu 1yXoBHO-HPaBCTBEHHOTO Pa3BUTHS M BOCIIUTAHUS JIMYHOCTHU TpaxkaanuHa Poccuu.
6. 3axona PecmyOomuku bamkoprocran ot 01.07.2013r. Ne696-3 «O06 o6OpazoBanuun B PecmyOnmuke bamkopTroctan» (¢ M3MEHEHHSAMHU H
JOTIOJTHEHUSIMH ).
7.0OcHOBHO¥ 00pa30BaTEIHLHON MPOTpaMMbl OCHOBHOTO 0011ero oopazoBanust COILl.c. AnkuHo-2.
8. Yuebnoro mnana COUI c. Ankuno-2
9. IlpumepHbIe MpOTrpaMMBbl 10 Y4eOHBIM MpeameTaM. Xumus. 8-9 kimacce». — M.: Benrana -I'pad, 2017. — (CraHmapTsl BTOPOTO MOKOJICHUS )
10. IIporpamma ocHOBHOTO 00111eTO 0Opa3zoBanus. Xumus. 8-9 kinaccel. ABTopsl H.E.Ky3nenora., H.H.I'apa —M.BenTtana —I'pad.2017r.

[IporpamMma cOOTBETCTBYET y4eOHUKAM:
«Xumus»: yuebnuk st 8ki. H.E.Kysnernosa,JI.M.TutoBa,H.H.I'apa M.-U3natenbckuii nentp «Bentana-I'pag»2017 rox
«Xumus» yueonuk mst 9 knacca H.E.Kysnenosa,I.M.Turosa,H.H.I'apa M.-U3narensckuii uentp «Bentana-I'padp»2017 rog

B coorBerctBun ¢ yueOHbIM muiaHoM COII c. AnkuHo-2 Ha 3Tame OCHOBHOrO oOmiero oOpa3zoBaHus BkiIodaeT 138 y4deOHBIX 4acoB s
00s13aTeNIbHOTO U3yYeHMsI Kypca «XUMUs», B TOM ymcie: B 8 kinaccax 70 yacos, B 9 kimaccax — 68 4, U3 pacuera 2 4 B HEZEIIO.

XUMHsT B OCHOBHOM IIKOJIE M3ydaercs ¢ 8 mo 9 kmacc. Pabovas mporpamMa paccunTtana Ha aBa roja ooydenuss — 1384, u3 aux 70 4 (2 4 B Hezeno) B
8 kiacce u mo 68 1 (2 u B Henenw0) 9 kiacce.
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IInanupyemMble pe3y/ibTaThl 0OCBOCHHS Y4eOHOI0 MpeaMeTa

8 knacc

JINYHOCTHBIMH pedyJbTaTaMi U3YYCHUA ITPEAMCTA «Xumus» B 8 Kitacce SBIISIOTCS CJICAYIOIINEC YMCHHUA:

OCO3HABaTh €IMHCTBO M IEIOCTHOCTh OKPYXKAIOIIET0 MHPA, BOSMOXKHOCTH €r0 IO3HABAEMOCTH M OOBSICHHUMOCTH Ha OCHOBE NOCTIDKCHUH
HAaYKHU;

MOCTENEHHO BBICTPAUBATh COOCTBEHHOE LIEJOCTHOE MUPOBO33PEHUE: OCO3HABaTh NOTPEOHOCTh U TOTOBHOCTh K CaMOOOpPa30BaHMIO, B TOM
YHUCIIE U B PAMKaX CaMOCTOSITEIIbHOM IEATEIbHOCTH BHE LIKOJIBI;

OILICHUBATh KU3HEHHbIE CUTYAI[UHU C TOUKH 3pEHUsI O€30IacHOro 00pas3a KU3HHU U COXPAHEHUs 3/I0POBbBS;

OLICHUBATH YKOJIOTUYECKUN PUCK B3aNMOOTHOIICHUH YEI0BEKA U IPUPOIBI.

(GbopMHpOBATh HKOJOTUYECKOE MBIIIJIEHUE: YMEHUE OLIEHUBATh CBOIO JIEATEIBHOCTh U MOCTYNKHU JPYTUX JIOAEH C TOUKU 3PEHUSI COXPAHEHUS
OKpYXKaroIllel Cpeibl - FrapaHTa >KM3HU U OJ1aronoryqus Jroaed Ha 3emie.

MeTanpeaMeTHBIMH pe3yJIbTaTaMU U3ydeHUs Kypca « XUMUsI»B 8 Kiacce aBisgercs (GopMUpOBaHHE YHUBEPCANbHBIX yueOHbIX neicTBuil (YY/I).
Peayiamuenvie YYII.

CaMOCTOSITEIbHO 0OHApPYKUBATh U (GOPMYITHPOBATh YICOHYIO MPOOIIEMY, OPEIALISITh 1Iebh YIeOHOU AeATEIHHOCTH;

BBIJIBUTaTh BEPCHUHM DPEUICHHS MPOOJIIEMBI, OCO3HABAaTh KOHEUHBIH pE3yJabTaT, BHIOMpATh W3 MPEIUIOKCHHBIX W HMCKATh CaMOCTOSITEIBHO
CpeACTBa JOCTIIKEHHUS LIEIIH;

COCTaBJIATh (MHAMBUAYAIHHO WIIA B TPYIIIE) TUTAH PEIICHUS TPOOIIEMBI,

paboTas 1o TUTaHy, CBEpSATh CBOU JCHCTBUSI C TIEIBIO M, TPU HEOOXOIUMOCTH, UCTIPABIISITH OIIHOKHA CaMOCTOSTENBHO;

B JIMAJIOTE C YYUTEIIEM COBEPIIEHCTBOBATH CAMOCTOSITEIILHO BHIPAOOTAHHBIEC KPUTEPUH OIICHKH.

Tloznasamenvuvie YV/I:

aHaJIM3UPOBaTh, CPABHUBATH, KIIAaCCU(DUIIUPOBATh U 0000IIaTh PAKTHI U SABJICHUS. BBIABISATH IPUYMHBI U CIICJACTBUS MIPOCTHIX SBICHUH.
OCYIIECTBIISITH CPAaBHEHHE, KIIACCH(HUKAIINIO, CAMOCTOSITEIILHO BEIOUPAsi OCHOBAHHUS U KPUTEPUH LTS YKA3aHHBIX JIOTHYECKHUX OIEpaInii;
CTPOMTB JIOTHYECKOE PACCY)KICHUE, BKITFOUAIOIIEe YCTAHOBJICHUE TIPUYNHHO-CIICICTBECHHBIX CBSI3EH.

CO3/1aBaTh CXEMaTHYECKUE MOJICIU C BBIJICIICHUEM CYIIIECTBCHHBIX XapaKTEPUCTHUK 0OBEKTA.

COCTaBJIATh TE3UChI, PA3JINYHBIC BUJIBI TUIAHOB (MIPOCTHIX, CIIOXKHBIX U T.IL.).

peoOpa3oBbIBaTh HHGOPMAIIUMIO M3 OJHOTO BHJA B APYroil (TabauIily B TEKCT U Tp.).

yYMETb ONpENENATh BO3MOXKHBIE MCTOYHHUKH HEOOXOTUMBIX CBEACHUMN, MPOU3BOAMTH MOMCK MH(OpMAINK, aHATU3UPOBATh M OIICHUBATH €&
JIOCTOBEPHOCTb.

Kommynuxamuenvie YV/I:

CamocTosTenbHO OpraHU30BBIBATh yuyeOHOE B3auMOJIEiCTBUE B Tpymrne (ONpenensTh oOIIMe LEeNH, paclpelesaTh PO, J0TOBapUBaThCS APYT C
JIPYroM U T.11.).



IIpenmeTHble pe3yabThl:
BbInycKHHK HAYYUTCS:

e IPUMEHSATH CJIEIYIOUIUE OHATUSA: OTHOCUTENIbHAsA aTOMHAsl U OTHOCUTEJIbHASI MOJIEKY/ISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJIIpHAs Macca,
MOJISIPHBIM 00BEM, IPOCTHIE U CJIOKHBIE BELIECTBA, XUMUUECKUIN AJIEMEHT, BAJIEGHTHOCTb, OKCH/IbI, OCHOBAHHUSI, KUCIIOTHI, COJIU, XUMUYECKas
peaKuys, TUIbI PEaKIINii;

e (opMyaMpPOBATH 3aKOH COXPAHEHUS MACChI BEILIECTB, IPUMEHSATH 3aKOH MPU MPOBEACHUN PACcUeTOB;

e IPUMEHSATH COBPEMEHHYIO (POPMYIHPOBKY NEPUOANYECKOTO 3aKOHA, OCHOBHBIE 3aKOHOMEPHOCTH NEPUOANUECKON CHCTEMBbI XUMHUYECKHUX
anemeHToB J[.M1.MeHieneeBa, pacupeaeneHue 3IEKTPOHOB B aTOMax MEPBBIX TPEX NEPHUOOB;

e  ONPEAEIATh COCTaB MOJIEKYJ KHCIOPO/a, BOJOPO/IA, BObI, H3yYEHHBIX OKCHI0B, OCHOBAaHHM, KUCIIOT, COJIEH;

e  TMPUMEHATh CUMBOJIbI XUMHUECKUX 37eMeHTOB ( He MeHee 20);

coOuroaTh Npasuia paboThl ¢ BEIIECTBAMH U IPOCTEHIINM 000PYA0BaHUEM.

BbInyCKHUK MOJTYy4YUT BO3MOKHOCTh HAYUYMThCS:

e CpPaBHUBATh COCTAB M CBOWCTBA M3yYEHHBIX BEIIECTB, OOBICHATh XUMHUYCCKHE PEAKIIUH C TOUKH 3PEHUS U3YyUCHHBIX TEOPHUM, HITIOCTPUPOBATH
MpUMepaMHt TeHETHYECKYIO CBSI3b MEXKTY KJacCaMU HEOPTaHUYECKUX COCTMHCHU;

e HA OCHOBAHWM 3HAHUS BAJICHTHOCTH aTOMOB XUMHUYECKUX DJIEMEHTOB COCTaBIIATH (POPMYJIBI COCTMHECHU, TaBaTh Ha3BaHUS BEIIECTBAM,
COCTaBJISATh YPaBHEHUS PEaKIIHi;

e  COCTaBJISATH CXEMbI CTPOCHHS aTOMOB XHMHUYECKHX 3JIEMEHTOB MEPBHIX TPEX IMEPHUOIO0B, ONIPEACIATh CTENEHb OKUCICHUS AJIECMEHTOB I10
dhopmyaam cCoOeTMHEHUH, COCTABIIATh YPAaBHEHUSI OKUCIUTEIHFHO — BOCCTAHOBHUTEIILHBIX PEAKIIMH C 3JICKTPOHHBIM 0aIaHCOM;

e  Pa3BACHATH CMBICI EPHOTUIYCCKOTO 3aKOHA M IMEPHUOIMUESCKON CUCTEMbl XUMHYeCcKuX daemMeHToB JI.M1.Menneneena;

e oOpamaThcs ¢ MpoOUpKamMu, MEPHBIMU COCYIaMU, J1a00PATOPHBIM IITATUBOM, CIUPTOBKOM, paCTBOPATH TBEP/IbIE BELIECTBA, IPOBOIUTH
HarpeBaHue, GUIBTPOBAHKE, OOPALIATHCS C PACTBOPAMH KUCIOT U LIEJI0Ue, IPOBEPITH BOJOPO]I HA YUCTOTY, TOTOBUTH PACTBOPHI C
OTIpeIeIEHHOM MacCOBOM JOJIEi paCTBOPEHHOTO BELIECTBA, COOMPATh U3 TOTOBBIX JieTasiel MPUOOPHI TSl MOTYYEHHUS Fa30B U HAMIOIHITH MU
COCY/Ibl BRITECHEHHEM BO3/yXa U BOJbI, COOJIIOIaTh MPaBUIia TEXHUKU O€30MaCHOCTH, OKa3bIBaTh MEPBYIO MOMOIIb TP 0KOraX KUCIOTaMU U
ea049aMu, ONPEACIISITE KUCIOPO I, BOAOPO. YTIIEKUCIBIN Ia3, paCTBOPBI KUCIOT U IIEJI0YEH;

e  BBIYUCIATH [0 XUMUYECKUM (POPMYIIaM OTHOCUTEIbHBIE MOJIEKYISPHBIE MACCHI BEIIECTB, BHIYUCISATH MACCOBYIO JIOJTIO 1 MacCy pacCTBOPEHHOTO
BEII[ECTBA, MACChI U KOJMYECTBA BellecTBa U 00bEMa razoB (H.y.) MO U3BECTHOMY KOJMYECTBY BEIIECTBA OJHOTO M3 BCTYMUBIIUX B PEAKIUIO
WJIY TIOJIYYUBIINXCS BEIIECTB.

9 kJaacc
Juunocmupimu pe3yabTaTaMm U3ydeHHs TpeaMeTa «XUMHs» B 9 Kitacce SBISIOTCS CIECAYIONUE YMEHUS:



e 0CO3HAaBaTh €JAMHCTBO U LIEJOCTHOCTh OKPYKAIOIIET0 MUPa, BOSMOKHOCTHU €0 MO3HABAEMOCTH U 0OBSCHUMOCTH HA OCHOBE JIOCTHKEHUI
HayKH;
e [IOCTENEHHO BBICTPAUBaTh COOCTBEHHOE I[€JIOCTHOE MUPOBO33PEHUE: OCO3HABATh MOTPEOHOCTHh U TOTOBHOCTh K CAMOOOpPa30BaHNIO, B TOM
YlCJIe U B paMKaX CaMOCTOSITEJIbHOM JIESTEIbHOCTU BHE LIIKOJIBI;
e  OIICHMBATH KU3HEHHBIC CUTYAIMH C TOYKH 3pEHUS 0€301acHOr0 00pa3a KU3HH U COXPAHEHUS 3/I0POBbS;
e OILIEHUBATh IKOJIOTUYECKUI PUCK B3aUMOOTHOLIEHUH YeI0BEKa U IPUPOJIBI.
e (QopMHUpOBaTH 3KOJOTUYECKOE MBIIIJICHHE: YMEHHE OLIEHUBATh CBOIO JIEATEIBHOCTh U MOCTYIKHU APYTUX JIFOJEH C TOUKH 3pEHUSI COXPAHEHHUS
OKpY’Kalolllel Cpe/ibl - TapaHTa KU3HU U OJ1aronoJryyus el Ha 3emiie.
Memanpeomemnvimu pe3yjibTaTaMM U3YUdCHUs Kypca « XUMUs» B 9 kitacce sBisieTcsi GOpMHUPOBAHUE YHUBEPCATBHBIX YUeOHbIX aeicTBuit (YVY]I).
Perynsatusnbie VY /I
e  CaMOCTOSITEIIFHO OOHAPYKUBATh U (OPMYITHPOBATH YIEOHYIO MPOOIIEMY, OTPEILISITh 1Ieh YIeOHOU eI TENHbHOCTH;
e BBIJIBUraTh BEPCUU PELICHUS TPOOJIEMbI, 0CO3HABATh KOHEUHBIN pe3yabTaT, BHIOMPATh U3 MPEIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEICTBA
JOCTHKEHHUS 1IeJIH;
COCTaBJIATh (MHIUBUIYAIbHO WM B IPYIIINE) IUIaH PEIIeHUs MPOoOJIeMBl;
paboTas 1o I1aHy, CBepsATh CBOM JIEHCTBUS C LIENBIO U, IPU HEOOXOIUMOCTH, UCTIPABIIATH OIIMOKH CaMOCTOSATEIbHO;
B JTMAJIOTE C YYUTEJIEM COBEPUICHCTBOBATH CAMOCTOSTEIHLHO BIPAOOTaHHBIE KPUTEPUU OLIEHKH.
ITo3naBarenpnbic YV /:
aHaAJIM3UPOBATh, CPABHUBATH, K1accU(UIMPOBATH U 0000IaTh (PAKTHl U ABJICHUS. BBISIBISATH NPUUYUHBI U CIEACTBUS MPOCTHIX SBJICHUH.
OCYILIECTBIISITh CPaBHEHUE, KIacCU(PUKAIINIO, CAMOCTOSITEILHO BEIOMPAsi OCHOBAHUS M KPUTEPHH [Tl YKa3aHHBIX JTOTMUYECKHUX OTIepaliuii;
CTPOUTH JIOTUYECKOE PACCYKIECHHUE, BKIIOYAOIIEee YCTAHOBICHUE TPUUNHHO-CIIEACTBEHHBIX CBS3EH.
CO3/aBaTh CXEMAaTUYECKUE MOJICIH C BbIJCIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.
COCTaBIISATH TE3UCHI, PA3JINYHbIC BUIbI TUIAHOB (MIPOCTHIX, CIOKHBIX U T.I1.).
peoOpa3oBbIBaTh HHPOPMAILIMIO M3 OJHOTO BHUJA B IpYro# (TaOauIly B TEKCT U Tp.).
YMETb OIpPEIEISITh BO3MOKHbIE UCTOYHUKY HEOOXOIUMBIX CBEJICHUI, TPOU3BOIUTH MOUCK MH(POPMAIIIH, aHATHU3UPOBAThH U OLIEHUBATH €€
JIOCTOBEPHOCTb.
KommynukatuBubie YV /I:
CaMocCTOATEIHbHO OPraHU30BBIBATH YIEOHOE B3aMMOACHCTBHE B TpyIie (OmpeaensTh oOIIre eI, pacipeaesTh PO, JOrOBapUBATHCS APYT C
JIPYroM U T.11.).
[IpenMeTHBIME pe3yabTaTaMU U3ydEHUS TPeIMETa SBISIOTCS CIEAYIOIINE YMEHHUS:
1. oco3HaHME POJIU BELIECTB:
- OTIPENIENSITh POJIb PA3IUYHBIX BEIIECTB B MIPUPOJIE U TEXHHKE;
- OOBSCHATH POJIb BELIECTB B UX KPYTOBOPOTE.
2. paccMOTpPEHUE XMMUYECKUX IIPOLECCOB:



- IPUBOJUTH MPUMEPHI XUMHYECKUX ITPOLECCOB B MPUPO/IE;
- HAXOJUTh YEPThI, CBUACTEIbCTBYIONIME 00 OOIIMX MPU3HAKAX XUMUUYECKUX MIPOLIECCOB M UX PA3ITHUMSIX.
3. UCHOJIb30BAaHMUE XUMUYECKUX 3HAHUU B OBITY:
— OOBSCHSTH 3HAYCHUE BEUIECTB B KU3HHU U XO3SMCTBE YETIOBEKA.
4. OOBSCHATH MUP C TOUKU 3PEHUSI XUMUU:
— MEPEUYUCIATH OTIIMYUTEIIbHBIE CBOMCTBA XUMUYECKHUX BEIIECTB;
— pa3In4yaTh OCHOBHBIE XUMUYECKHUE MTPOLECCHI;
- ONPEAEIIATh OCHOBHBIE KJIACCHI HEOPTaHUYECKUX BEILECTB;
- TOHUMATh CMBIC XUMHUYECKUX TEPMHUHOB.
5. oBJaseHNE OCHOBAMH METOJ0B MO3HAHMS, XapAKTEPHBIX JIJI1 €CTECTBEHHBIX HAYK:
- XapaKTepu30BaTh METOJIbl XUMHUUECKOU HayKu (HaOIIOIeHUE, CpaBHEHUE, DKCTIEPUMEHT, U3MEPEHUE) M X POJIb B IO3HAHUH MTPUPO/IBI;
- IPOBOJUTH XUMHYECKHUE OTIBITHI M SKCTICPUMEHTHI U OOBSCHSTH UX PE3YJIbTATHI.
6. yMeHHE OIICHHBAThH MOBEJCHUE YEIOBEKA C TOYKH 3PEHUS XUMUUYECKON O€30MaCHOCTH 10 OTHOIICHHIO K YEJIOBEKY U MPUPOJIC:
- UCTIOJIb30BaTh 3HAHUS XUMUHU TTPU COOITIOIEHUN TTPABUJII UCTIOJIB30BaHUS OBITOBBIX XUMUYECKUX TPEIIapaToB;
— pa3nnyarh onacHble U 0e30macHbIe BEIIECTBA.
Ilpeomemmnoie pe3yromamul:
BbINMyCKHUK HAYYUTCSH
- ONPEJEIIATh POJIb PA3JIMYHBIX BEIIECTB B IPUPOJE U TEXHUKE;
- OOBSICHATD POJIb BEIIECTB B UX KPYTOBOPOTE.
1. paccMOTpeHHE XUMHUYECKUX TPOLECCOB:
- IPUBOJIUTH ITPUMEPBI XUMUYECKUX MPOLIECCOB B IPUPOJIE;
- HaXOJIUTh YEPThl, CBUACTEILCTBYIOLIUE 00 OOMINX MpU3HAKAX XUMHUYECKUX MPOIIECCOB U UX PA3ITHUUSIX.
2. WCHOJb30BAHUE XUMUYCCKUX 3HAHUU B OBITY:
— OOBSICHATH 3HAUEHHUE BEIIECTB B KU3HU U XO34UCTBE YETIOBEKA.
3. OOBSICHATH MUP C TOYKH 3PEHUS XUMHH:
— NEPEUUCIIATh OTIMYUTEIbHBIE CBOMICTBA XMMUYECKUX BEILIECTB;
— pa3au4aTbh OCHOBHBIE XUMHUYECKHUE MPOLECCHI;
- OIPEJEIIATh OCHOBHBIE KJIACChl HEOPTAHUYECKUX BEILIECTB;
- IOHUMATh CMBICJ XUMHUYECKUX TEPMHUHOB.
4, OBJIAACHUEC OCHOBAMU MCTOJOB ITO3HAHUS, XapPAKTCPHBIX IJIsI €CCTCCTBCHHBIX HAYK!:
- XapaKTepU30BaTh METO Il XUMHUECKON Hayku (HaOII0eHIe, CpaBHEHUE, SKCIIEPUMEHT, U3MEPEHHE) U X POJIb B MO3HAHUU TPUPO/IBI;
- MPOBOJIUTH XUMUYECKHUE OMBITHI M SKCTIEPUMEHTHI U OOBSICHSITH UX PE3YNIbTATHI.
5. YMCEHHEC OLICHUBATL MOBCACHUEC YCIIOBCKA C TOYKHU 3PCHUA XHMHUYECKON 0€30MaCHOCTH 110 OTHOIIEHUIO K YCIOBCKY U MIPUPOAL:
- HCTIOJIh30BaTh 3HAHUS XUMUH MPU COOTIOIEHUH TPABUIT HCIIOIH30BAHUS OBITOBBIX XUMHUYECKUX TP ETapaTos;



— pa3jinyaTb OIMMAaCHBIC U Oc30macHbIC BEIIECTBA

BLIHyCKHI/IR MOJYYMT BO3MOKHOCTH HAYYHTLCH:

HA3b18aMb XUMUYECKHUE PJIEMEHTHI, COSIMHEHUS N3YYCHHBIX KJIACCOB;
00bsCHAMb PU3NUECKHUI CMBICIT aTOMHOTO (TTOPSAKOBOTO) HOMEpPAa XUMUYECKOTO JIEMEHTA, HOMEPOB TPYIIIBI U MEPUO 1A, K KOTOPHIM DJIEMEHT
NPUHAJICKUT B iepuoandeckon cucreme /1. I. MeneneeBa; 3aKkOHOMEPHOCTH U3MEHEHUSI CBOVMCTB JIEMEHTOB B MIPEAEIax MAJIbIX IEPUOJOB
Y TJIaBHBIX TIOATPYIIT; CYIIIHOCTh peaKIfii HOHHOTO 0OMEHa;

Xapakxmepu308ams XAMUUECKHE dJIEMEHTHI (OT BOJOPO/Ia 10 KAIbIMs) HA OCHOBE MX TMOJIOKEHUS B neproanudeckoit cucreme /. 1. Menneneena
1 0COOGHHOCTEN CTPOCHUS X aTOMOB; CBSI3b MEX]TY COCTABOM, CTPOCHHEM M CBOMCTBAMU BEIIECTB; XUMUYECKHNE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKHUX BEIECTB;

onpeoesims COCTaB BEIIECTB MO X (popMysiaM, MPUHAIIICKHOCTh BEIIECTB K OMPEACTICHHOMY KJIACCY COSAMHEHUH, TUITHl XUMUYECKUX
peaKIvii, BAJICHTHOCTh U CTENIEHb OKUCIICHUS JIEMEHTa B COSTMHCHUSX, TUTT XUMHUYECKOH CBSI3M B COCTMHEHUSX, BOBMOXXHOCTh MPOTEKAHHS
peakIyii HFOHHOTO 00OMeHa;

cocmasnsims HOPMYIIbI HEOPraHUYECKUX COCTMHEHHUM U3Yy4eHHBIX KJIACCOB; CXEMbI CTPOEHHUS aTOMOB NEpBbIX 20 3IIEMEHTOB MEPUOINYECKOM
cuctemsl JI. 1. MenzeneeBa; ypaBHEHUSI XUMHUYECKUX PEAKIIMIA;

0Opawamobcs ¢ XUAMUYECKON TIOCYZI0M B TAOOpaTOPHBIM 000PYIOBaHUEM;

PAcno3Hasams ONbIMHbLIM nymeM KUCIOPO, BOJAOPO, YIIIEKHUCIbIHM ra3, aMMuaK; pacTBOPbI KUCJIOT U IIEJI0Y€eil, XJIOpUI-UOH, CyIb(aT-NUOH,
KapOOHAT-UOH;

8bIYUCAAMb MACCOBYIO JOJI0 XUMUYECKOTO 3JIeMEeHTa 10 (GopMysie COSIUHEHHSI; MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE; KOJIMUECTBO
BEIIECTBA, 00bEM MJIM MACCy MO KOJIMYECTBY BEIIECTBA, 00bEMY MJIM Macce PeareéHTOB UM MPOJAYKTOB PEaKlLnu;

HCII0JIB30BATH HDI/IO6DCT6HHBI€ 3HAHUS ¥ YMEHHS B IPAKTUYECKOMN JIEITEILHOCTH M IIOBCEAHEBHON KU3HU:

JJIA 0€3011aCHOTO O6paH_ICHI/I$I C BCHICCTBAMMA U MAaTCpUAIaMM;
9KOJIOTHYCCKHU I'PaMOTHOI'O ITIOBCACHUSA B OKPY)KaIOH_Ieﬁ cpeac;
OLCHKHU BJIUAHUA XUMHUUYCCKOI'O 3arpsA3HCHUA OKPY)KaIOHleﬁ Cp€abl Ha OpraHru3M 4YCJIOBCKA,

2.Conep:xxanue y4eOHOro mpeaMera

8 kmacc (2 4 B Hepemto, Bcero — 70 )

BBenenue. (2 1)



XuMUS U Hay4HO-TEXHUYECKUI nporpecc. Mcmopuueckue smanvl 603HUKHOBeHUs U pazeumus xumuu. IIpenmet u 3anaun Xumuu. OCHOBHBIE TOHATHUS
1 Teopuu xumuu. Jlaboparopaoe o0opyaoBaHue U puemMsl paboTel ¢ HUM. [IpaBuiia TeXHUKH 0€30MaCHOCTH MpU PabOTe B KAOWHETE XUMUHU.

JemoncTpanuu. TaGnuibl, ciaiiapl, MOKa3bIBAIONINE UCTOPUIECKUN MYTh PA3BUTHS, TOCTIXKEHUS! XUMHUH U X 3HAYEHHE; JTa00PaTOpHOE
obopyioBaHue.

IpakTHyeckoe 3ansaTHe. JITabopaTopHOE 000pPYIOBaHHUE U IPUEMBI PAOOTHI C HUM.
Paszoen I. Bewjecmea u xumuueckue a61eHUA ¢ NOUUUIL AMOMHO-MONEKYIAAPHOZ0 YUEHUSA
Tema 1. XumHu4ecKue 3JIEMEHThI U BelIECTBA B CBETE aTOMHO-MOJICKYJISPHOIo y4eHnus (16 4)

[Tonsatue «BemiecTBO» B pusnke U XuMun. OU3NUECKre U XUMUYECKUE SABJICHH. VI3MeHsromeecs BenecTBO Kak MpeaMeT n3ydeHus: Xumuu. Onucanue
BEIIECTB. XUMHUYECKUE DJIEMEHTBI: UX 3HAKU U ceedeHus uz ucmopuu omxpoimus. CocTaB BelleCTB. 3aKOH MMOCTOSHCTBA COCTAaBa, XUMUYECKUE
dbopmyibl. DOpMBI CyIIECTBOBAHUS XUMHUECKUX 3JIeMEHTOB. BemecTBa npocteie u ciaoxHbie. [IpocThie BemiecTBa: MeTalljibl U HemeTasuibl. O01mas
XapaKTepUCTUKAa METAJUIOB U HeMeTaJlJIoB. HekoTophie cBeieHHs 0 MeTalllaX M HeMeTasax, 00yCIOBIUBAIOIIUX 3arPS3HEHHOCTh OKpY)Karolen
cpensl. Onucanue HauboJiee paclpoCTPAHEHHBIX MIPOCTHIX BEIIECTB. Hexomopvie caedenus 0 MONEKVAAPHOM U HEMONEKYIAPHOM CIMPOEHUU 8eLeCms.
AToMHO-MoOJIeKyIsipHOE yueHHe (AMY) B xuMun. OTHOCHUTENBHBIE aTOMHBIE M MOJIEKYJISIPHBIC MacChl. Kiaccugurxayus Xumuyeckux 1emMeHmos u
omKpwvimue nepuoouieckozo 3akona. Cucrema xumuueckux snemenToB [ . MenneneeBa. OnpeneneHue nepuoia u rpymnmsl. XapakTepucTuKa
MOJIOKEHUSI XUMHUECKUX 3JIEMEHTOB B NepUOIMUecKoi cucteme. BanenTHocTs. OnpezeneHe BaIeHTHOCTH MO MOJIOKEHUIO SJIEMEHTa B
MEePUOIUYECKON CUCTEME.

KommuectBo BCIICCTBA. Mouns - CANHUIa KOJIMYECTBA BCIIICCTBA. MOJ'IHpHaSI mMmacca.

Hdemoncrpanun. 1. dusndecknue u XuMHUYECKUe ABICHU. 2. MI3MepeHne I0THOCTH )KUAKOCTEN apeoMmeTpoM. 3. ITnasienue cepel. 4. Onpenencuue
NIEKTPOIPOBOJHOCTH U TEIUIONPOBOAHOCTH BelecTB. 5. OnbIThl ¢ ko aekuuen «lllkana tBepaoctu». 6. Mozaenu aTOMOB U MOJIEKYII.
Kpucrannuueckue pemerku. 7. Koyuekuuns MetamioB 1 Hemetawios. 8. Iloigyuenue yriekuciaoro rasa pazHsiMu cocodamu. 9. nekrponus Bojsl. 10.
Bosronka noga. Kunsiuenue Boasl. Hakanusanue kBapua. Harpesanue Hagranuna. 11. Oneitel o qmuddysuu. 12. Kosekuus npocThiX BElIECTB,
oOpa3zoBaHHbIX neMeHTaMu 1—111 nepuogos. 13. HaGop kogorpamm: o06pasiibl pereHus pacyeTHbIX 3a1ad. 14. Kosnekius BemecTB KoauyecTsoM 1
MoJib. 15. JIuHamuueckoe nocoOue: KOJIMUECTBEHHbIE OTHOLIICHUS B XUMUHU.

JlaGopaTopHble onbIThI. 1. PaccMoTpeHune BelecTB ¢ pa3IMuHbIMU (U3MUECKUMH CBOIICTBaMHM (Me[Ib, XKeJe30, LIMHK, cepa, BOJIa, XJIOPUI HAaTpus 1
ap.) 2. [Ipumeps! pu3HuecKuXx SBJICHUN: CTHOaHNe CTEKISTHHON TPYOKH, KUIISTYeHHE BO/IbI, TUIaBIeHue napaduna. 3. IlpumMepsl XUMHUYECKHX SIBICHUI:



TOpEHUE IPEBECUHBI, B3aUMO/ICHCTBUE MpaMopa C COISTHOM KucioToi. 4. 3ydenue o0pa3iioB METAIUIOB M HEMETAIUIOB (CEphbI, JKelie3a, aTlOMUHHS,
rpadura, Mmeau u Ap.). 5. 3ydeHue CBOMCTB BEIIECTB: HarpeBaHUE BOJIbI, HarpeBaHue okcuaa kpemuuns (IV).

PacuerHble 3a1a4u. 1. BeuuciieHne OTHOCUTEILHOW MOJICKYJISIPHOM MacChl BEIIECTB, MACCOBOH JIOJIA AJIIEMEHTOB 10 XUMUYECKUM (popMyram.
Boruncnenue MoasipHON Macchl BeliecTBa. 2. OnpeienieHre Macchl BELECTBA 10 U3BECTHOMY €0 KOJIMYECTBY U HA00OPOT.

Tema TBOpuYeckoii padoThl. MumocTpupoBanue MOJI0KEHUN aTOMHO-MOJICKYJISIPHOTO YUEHUS.
Tema 2. Xumunyeckue peakiuun. 3aKOHbI COXpaHeHHUsI MacChl U IHeprum. (6 1)

CymHOCTh XUMHYECKUX SIBJICHUM B CBETE€ aTOMHO-MOJIEKYJIIPHOTO yueHHUs. [Ipu3Haku n ycioBHs NPOTEKAHNUS XUMHYECKUX peakiuil. [IpuanHbl n
HaIpaBJIEHUs IPOTEKAaHUS XUMUUYECKUX peakiuil. TernnoBoi a3QppexT XuMuIecKkux peakuil. Ik30- U IHIAOTEPMUUYECKUE peaKIIMU. 3aKOHbI COXpaHEHUS
MacCChl M DHEPrUH, UX B3aUMOCBs3b. COCTaBIIEHNE YPAaBHEHUI XUMHUUYECKHUX peaknid. PacueTsl o ypaBHEHUSAM XUMUYECKUX peakuil. Tumsl
XUMHUYECKUX pEaKLUi: pa3joKeHus, COeAMHEHUs, 3aMeleHHs, OOMeHa.

Jdemoncrpaumu. 1. [Ipu3Haku npoTeKaHUsI XUMHUYECKUX PEAKIIMI: HATPEBAHUE METHOW MPOBOJIOKH; B3AMMOJACHCTBUE PACTBOPOB €AKOr0 HATpa 1
XJIOpUJa MeJIM; B3aMO/ICICTBIE paCTBOPOB YKCYCHOM KHCIIOTHI U THAPOKaOOHATa HAaTpHsl; B3aUMOJIEHCTBUE PACTBOPOB XJIOPHOTO Kejle3a U KpacHOM
KPOBSIHOM COJIW; paCTUPAHME B CTYINKE MOPOIIKOB XJIOPHUAAa aMMOHHMS U TallIeHOW M3BECTH. 2. TUIIBI XUMUYECKUX PEAKIMI: pa3IoKEHUE MaJlaxuTa;
B3aUMO/ICHCTBHE Kese3a ¢ pacTtBopoM xyopuaa meau (1), B3aumonelicTBre pacTBOPOB €AKOTO HATpa U XJIOPHOTO Keje3a.

PacuerHble 3aga4u. BoruncieHue no XuMUYECKUM YpaBHEHUSIM MacC, KOJMYECTB BEIIECTB: a) BCTYNUBIINX B peaklnio, 6) 00pa3oBaBIIMXCS B
pe3ynbTaTe peakluu.

Tema 3. Meroabl xumum (2 4)

[lonATHE 0 METOIe KaK CPEJICTBE HAYYHOT'O MO3HAHUS JEHCTBUTEIBHOCTH. METOIbl, CBSI3aHHBIE C HETIOCPEACTBEHHBIM U3yYEHUEM BEILIECTB:
HaOII0/IeHNE, ONMCaHe, CPAaBHEHHE, SKCIIEPUMEHT. AHAIU3 U CUHME3 8euecms — IKCHEPUMEHMAbHble Memoovl xumuu. Kauecmeennwiii u
Konuwecmeennwlll ananuz. Ilonstrue 06 nHaMKaTOpaX. XUMUYECKHUI S3bIK (TEPMUHBI U Ha3BaHUs, 3HAKU, GOPMYJIbI, ypaBHEHUS ), €0 BayKHEHIIINE
GyHKIMU B XUMHUECKO# Hayke. Cnocobbl evipadceHuss 3aKOHOMEPHOCMEN 8 XUMUU (Ka4eCMEeHHbIU, KOAUYeCMBEHHbLU, MAmeMamuiecKul,
epaguueckuti). Xumuueckue onvimol U UsMepenuss, Ux mo4HoCmb.

ﬂaﬁopaToprle onbIThl. 1. Onncanue BCIICCTB MOJICKYJISIDHOT'O U HEMOJICKYIISIDHOT'O CTPOCHUA. 2. MOI[GHHpOBaHI/IC XUMHYECKUX 00OBEKTOB C
IIOMOIIBIO IIIIOCKOCTHBIX U 00BEMHBIX MOJETIeH.



Jemoncrpanuu. 1. MccnenoBanre GpuU3NIecKuX 1 XMMUYECKUX CBOMCTB BelIeCcTBa (BObI, IMHKA WK JIp.). 2. HabmoaeHue u onrcanue XUMHYECKOH
peakuuu (B3auMOJICHCTBHUE IMHKA C COJISTHOM KUCIOTOU WITH Jp.).

PacueTrnble 3agaun. 1. Berancienus, CBsI3aHHbBIE C IEPEBOIOM eAMHUL B MexyHapoanyro cuctemy enunui (CH). 2. [loctpoenne rpadukos u
TAOJIHII 10 UMEIOIIMMCS JAHHBIM O KOJIMYECTBAX BEIIECTB, PACXOAYIOIINXCS MIIN TOTYJAIOUINXCS B XUMUYECKUX PEAKIIUSAX.

Tema 4. BeniecTBa B OKpY:Kawouieii Hac mpuposje u TexHuke (44)

Beu;ecmea 6 npupode.‘ OCHOBHbIE C8EOeHUsL O eeecmeeHHom cocmaee 2€0Cd)€p u xocmoca. Iousmue o mexHocqbepe. Yucteie BE€IIECTBA U CMECH.
CreneHb YUCTOTHI M BU/JIbI 3arpsA3HCHUSA BCIICCTB. Tousmue o 2comoeennwix u CEMEPOCEHHBIX CMECHX. Pa3JICJ'IeHI/Ie cmeceit. O4ncTKa BEIIEeCTB —
CbI/IJ'IBTpOBaHI/Ie, JUCTUIIIAHNA, KpUCTAJJIN3allusA, d9KCmpazuposeanue, )CpOMLZI’I’IOZpCld)u}l, B60320HKA. H}I@HTI/I(i)I/IKaHI/ISI BCIICCTB C MOMOIBIO OTIPCACIICHHUA
TEMIICpATYpP IIaBJICHUSA U KUITICHHA.

[TonsiTHe 0 pacTBOpax Kak TOMOTE€HHBIX (PU3UKO-XMMHUECKUX cucTeMax. PacTBopuMocTs BemiecTB. DakTopsl, BAUSIONINE Ha PACTBOPUMOCTh TBEPIBIX
BEIECTB U ra3oB. Koaggpuyuenm pacmeopumocmu. CrnocoObl BbIpaKEHHUsI KOHIIEHTPALUN PACTBOPOB: MACCOBAs 10JISl, MOAAPHASA KOHYEHMPAYU.
Ilonyuenue sewjecms ¢ 3a0anHbIMU CBOUCMBAMU.

Jemouncrpanuu. 1. Paznenenue cmeceii pa3aMyHbIMU METOIAMU: METOJIOM OTCTaMBAHMUSI; C TOMOIIBIO IETUTEIHHONH BOPOHKHU; METOJOM KOJIOHOYHOMN
xpomatorpaduu. 2. Kosnekuus pa3ianuHbix cOpToB HeTH, KaMeHHOTro yrisl. 3. Komiekuus npupoIHbIX U CHHTETUYECKUX OPraHMueCKUX BEIIecTB. 4.
PacTBopenue BeliecTs ¢ pa3ianuHbIM KO3(DOUIIMEHTOM PaCTBOPUMOCTH. 5. Y CIOBUS U3MEHEHUS pPACTBOPUMOCTH TBEPABIX U I'a3000pa3HbIX

BemecTB. 6. TemnoBbie 23pPeKTsI MPU PAaCTBOPEHUU: PACTBOPEHHE CEPHOM KUCIOThI, HUTPAaTa aMMOHHUS,

IMpakTuyeckue 3anaTus. 1. OyucTka BeeCTB.

1. TlpurortoBiieHHE pacTBOPOB 3a/laHHON KOHLEHTPAIHH.
2. W3yueHue pacTBOPUMOCTH BEILIECTB.

Pacuernsle 3agaun. 1. [locTpoenue rpadukoB pacTBOPUMOCTH BEIIECTB IPH pa3IuyHOi TeMmepatype. 2. Mcnonb3oBanue rpaukoB paCTBOPUMOCTH
U1l pacyeToB KO3((UIIMEHTOB paCTBOPUMOCTH BellecTB. 3. BrluncieHue KOHIEHTpaluu pacTBOPOB (MacCOBOM /107U, MOJIIPHOIT) IO Macce



PacTBOPEHHOTO BEIIECTBA U 00BEMY MIIH Macce pacTBopuTelis. 4. Beranciaenne Mmaccel, 00beMa, KOJIMYeCTBA PACTBOPEHHOTO BEIIECTBA M PACTBOPH-
TEJIS MO OTPEICICHHOM KOHIICHTPALUU PacTBOPA.

Tema 5. Ilousitue o razax. Bozayx. Kuciaopoa. I'openue (7 4)
[Tonsartue o razax. 3axon Asoecaopo. Bo3ayx — cmech ra3oB. OTHOCHTENIbHAS TNIOTHOCTH Ta30B.
Kucnopon — xuMuueckuii 37€MEHT U IPOCTOE BEMIECTBO. Mcmopus omkpwvimus kuciopooa. Cxema onvimos /. [lpucmau u A. JI. Jlagya3sve.

Amnorponusi. O30H. 3HaueHne 030HOBOro ciiost 3emutn. [Ipobrema HapyiieHus ero menocTHOCTH. [IoBBITIIeHNe coiepKaHus 030HA B TIPU3EMHOM CJI0€
aTMoc(hephl.

[Tonyuenue Kuciaopoa B IPOMBIIUIEHHOCTH U JabopaTopuu. XMMUYECKHE CBOMCTBA KUCIopoa. [Ipoyeccyl 2openus u MeOieHHO20 OKUCTIEHUS.
[Ipumenenue kucnopoaa. Kpyzoeopom kucinopooa 6 npupooe.

Hdemonctpanuu. 1. [Tonyuenue kucnoposa. 2. Ckuranue B atmochepe KUCIopoia, Cephl, yrisi, KpacHoro docdopa, HaTpusl, xemne3a.3. OnbITHI,
MOATBEPKIAI0IIUE COCTaB Bo3ayxXa. 4. OMbBITHI [0 BOCIUIAMEHEHHUIO U TOPEHHUIO.

PacuerHblie 3adavu. 1. Onpez[eneHI/Ie OTHOCHUTEIBHOMN MJIOTHOCTH I'a30B 110 3HAYCHHUAM UX MOJICKYJIAPHBIX MacCcC. 2. Onpez[eneHHe OTHOCHUTCJIIBbHBIX
MOJICKYJISIPHBIX MacCC F33006p83HBIX BC€HICCTB I10 3HAYCHHIO UX OTHOCHUTEJIFHOM IIJIOTHOCTH.

Tema TBopueckoii padotbl. VicTouHuku 3arpsi3HeHus aTMochepsl U COCcOoObI €To MPEeoI0JICHUsI.

Tema 6. Ocnognbie KJIacChl HEOPraHNYECKUX COeTMHEHU (64)

Knaccudukamus HeopraHnueckux coeauHeHuid. OKCUAbl — COCTaB, HOMEHKIATYpa, Kinaccudukanus. [loHsaTue o ruapokcuax — KUCIOTaxX U
ocHoBaHusx. Ha3Banus u cocraB ocHoBanuii. [ mapoxcorpynmna. Knaccudukanus KUciaoT (B T. 4. OpraHU4YeCcKHe U HEeOpraHMUeCcKre), UX COCTaB,
HazBaHus. CocTaB, Ha3BaHUs COJIEH, MpaBUiIa COCTaBIEHUs (POPMYIT COJIEH.

XUMUYECKHE CBOMCTBA OKCHI0B. O0IIMe XUMUYECKHE CBOWCTBA KUCIOT. Psi akTuBHOCTH MeTalioB. [lenoun, nux cBoiicTBa U CrocoObl OTyYESHHUS.

HepactBopumbie ocHOBaHUS, MX CBOMCTBA U criocoObl monydenus. [lorstae 06 amdoTeprocTr. OKCHIBI U TUIPOKCUIBI, 00Taaatone aMmGpoTepHbIM U
CBOMCTBaMH. XMMHUYECKHUE CBOWMCTBA COJIEN



(B3auMoelicTBHE PACTBOPOB COJIEH C pacTBOpPAMHU IIeI0Y€el, KUCIOTAMU, METaJJIaMu).
I'eneTn4eckas CBSA3b HEOPraHUYECKUX COCTMHEHUM.

JdemoncTpanuu. 1. OOpa3ibl COeTUHEHUN — MPEICTaBUTEINEH KIIACCOB KHUCIIOT, COJIEH, HEPAaCTBOPUMBIX OCHOBAHUM; 1IETI0UeH; OKCUIOB. 2,'OMbITHI,
WJUTIOCTPUPYIOIIME CYIIECTBOBAHNE T€HETUUYECKON CBSA3H MEXIY COeIMHEHUsAMU docdopa, yriepoaa, HaTpus, Kaiblus. 3. B3aumoneicTBue Kanbius
U HaTpus ¢ BojIoi. 4. [leficTBue MHIMKATOPOB. 5. ONbITHL, WUTIOCTPUPYIOIINE XUMHUUECKUE CBONCTBA OT/IEIBbHBIX KJIACCOB HEOPraHUYECKUX
coenuHeHui. 6. OOpa3Ibl MPOCTHIX BEIIECTB U UX COETUHEHHUH (OKCUA0B U T'HAPOKCUAOB), 00pa30BaHHBIX 3JIEMEHTAMH OJJHOTO MEepHOo/a.

JladopaTopuble onbIThl. 1. PaccMoTpenue oOpasiioB okcunoB (yriepoaa (IV), Bogopona, docdopa, Meau, Kaabius, xKene3a, KpeMHus). 2.
HaGnrogenue pacTBOPUMOCTH OKCHUJIOB ATFOMUHUS, HATPUS, KaJbLIKA U MeIIU B Boje. 3. Onpenenenne cpepl MOTyIeHHBIX PACTBOPOB € MIOMOIIIBIO
uHaukaropa. 4. PaccMoTpenue o0pas3iioB cosieil u onmpeneeHne uX pacTBOPUMOCTH. 5. B3aumo neiicTBrue okcuoB Kanbiius u hocdopa ¢ Bo10M,
ompejieNieHne XapakTepa o0pa3zoBaBLIET0OCs OKCH/IA C MOMOIIBI0 HHANKaTopa. 6. B3anmoaeiicreue okcunos meau (I1I) u uHka ¢ pactBopom cepHOit
KUCHOTHL. 7. [lonmydeHune yriekuciioro ra3a u B3auMo/ICMCTBHE €ro ¢ U3BECTKOBOM BOJIOM. 8. MccienoBanue CBOMCTB COJISTHOM M CEPHOM KHUCIIOT €
WCIIOJIb30BaHUEM MHIUKATOPOB. 9. B3anMoeiicTBre MeTaioB (Maruus, WHKA, JKeJie3a, MeJI) ¢ pacTBopamMu KucloT. 10. VI3MeHeHne okpacku
WHJIMKATOPOB B pacTBopax uienouei. 11. BzanmoaecTBre pacTBOPOB KUCIOT CO IiesnoyaMu. 12. BzauMoaencTBrue pacTBOpOB KUCIIOT C
HEpPacTBOPUMBIMH OCHOBaHMsIMH. 13. [lomydeHne HepacTBOPUMBIX OCHOBAHUH M UCCIICIOBAHUE UX CBOMCTB (HA IPUMEPE THAPOKCH/IA IIUHKA).

IIpakTuyeckue padorsl. 1. MccienoBanue CBOMCTB OKCUIOB, KUCIOT, OCHOBAHMIA.

Pazoen II. Xumuueckue rnemeHmaol, 6euiecmea u Xumuieckue peaKyuu 6 céeme 31eKmpoHHOI meopuu.
Tema 7. Ctpoenne aToma. (3 1)
Crpoenue atoma. Ctpoenue sjpa. M3oTonbl. XUMUYECKU AIEMEHT - OoNpeAeIéHHbINA BuT atoma. Cocmosinue snekmponos 6 amome. CTpOEHUE JICK-
TPOHHBIX 000JI0UYEK aTOMOB AIEMEHTOB: S-, P - 3JIEMEHTOB. 0COOEHHOCHU CMPOEHUSL JIEKMPOHHBIX 000I0YEK AMOMO8 NePexoOHbIX daemeHmos. MecTo
3JIEMEHTA B MEPUOMUECKON CUCTEME U 3IeKMPOHHAL CMPYKmypa amomos. Paduoaxmuernocmy. [lonamue o npespauwjenuu XumMuyeckux 31eMeHmos.
Ilpumenenue paouoaxmueHvix U30Mono8.

IIEMOHCTpaIII/II/I. 1. Mopenu aToMOB Pa3JIMIHBIX 3JICMCHTOB.

Tema 8. Tlepuonuveckuii 3aK0H U MepuoanUecKas cucrema yiementos JI. . MenaeneeBa. (4 u)



CBolicTBa XMMHUYECKUX IEMEHTOB U UX Nepuoanueckue naMenenus. Kinaccudukanus XuMu4aeckux 3J1eMeHTOB. OTKpBITHE EPUOJUUECKOTO 3aKOHA.
CrpoeHre aTOMOB 3JIEMEHTOB MAJIBIX M OOJIBIINX MEPUOAOB, TJIaBHBIX U MOOOYHBIX noArpynn. ®opMynupoBka NeproaNYECKOro 3aKOHa B
COBpEMEHHOU TpakToBKe. Ilepuonnyeckas cucrema B cBeTe CTpoeHUs aroma. PU3NYECKUIl CMBICII HOMepa nieprojia U rpynnbsl. CeMelcTBa 2IEMEHTOB
(Ha mpuMepax LIETOYHbIX METAUIOB, IaJIOT€HOB, MHEPTHBIX I'a30B). XapaKTEepUCTUKA XUMUUYECKUX CBOMCTB AJIEMEHTOB IJIaBHBIX OJAIPYIII U
nepexoOHbIX IIeMEeHMOo8, TIEPUOTUIHOCTh X U3MEHEHUS B CBETE 3JIEKTPOHHOTO CTPOEHHUS aTOMa. DJIEMEHThI, COEIMHEHUSI KOTOPBIX MPOSBIISIIOT
amdoTepHbie cBOMCTBA. OmHoCumenvHas s1ekmpoompuyamenbHocms 21emenmos (090). O0mias XxapakTepUCTUKA dJIEMEHTa Ha OCHOBE €T0 T0JIO-
XKeHUs B nepuoanyeckoi cucreme Jl. V1. Menneneena. 3HaueHue EPHOJMUECKOT0 3aKOHA JJIsl Pa3BUTHS HAYKU U TEXHUKU. Ponb nepuoouueckozo
3aKOHA 8 CO30AHUU HAYYHOU KAPMUHbL MUPA.

demoncTpanuu. 1. Habop cnaiinos, kogorpamm, Tadnuil «llepuogudeckuit 3aKoH u ctpoeHue atoma™. 2. JleMmoHCTpaimsi 00pa3IoB MIEITOYHBIX
METAJIOB M TaJIOTeHOB. 3. B3anMoeiicTBrE MISIIOYHBIX METAJIOB M TAJIOTCHOB C TIPOCTHIMU U CIIOKHBIMHY BemlecTBamMu.4. VcciieqoBaHue CBOHCTB
aM(}OTEepPHBIX THAPOKCHUJIOB U IIEITOYCH.

Tema 9. Ctpoenue BeniecTBa. (6 1)

Banenmmnoe cocmosanue amomos 6 ceeme meopuu 31eKmponHo20 cmpoeHusi. Banenmmuvie snexmponsl. XuMuueckas cBsi3b aToMoB. KoBasieHTHast CBSI3b
1 MexXaHu3M ee obpasoBanus. HemonsipHas 1 nossipHasi KOBajJeHTHAs

cBs3b. CBOMCTBA KOBAJICHTHOM CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHBbIE (hopMyIibl BelecTB. loHHAsI CBsI3b U MeXaHu3M ee oOpa3oBanus. KatnoHsl u
aHuoHbl. CTeNeHb OKUCIICHHUS.

KpI/ICTaJ'IJ'II/ILIeCKOG CTPOCHHUEC BCIICCTB. KpI/ICTaJIJII/IquKI/Ie PELICTKU: aTOMHAas1, MOHHAas, MOJICKYJIApHAasd — U UX XapaKTCPUCTHKU.
YPO6HZ/I XUMUYECKOU opearuzayuu eeuiecmse.

Tema TBopuYeckoii padoThl. PaccMoTpeHre U aHATHM3 B3aMMOOOYCIIOBICHHOCTH COCTaBa, CTPOCHUS, CBOMCTB BEIIECTBA M €r0 MPAKTUYECKOTO
3Ha4YCHHM (Ha JII000M IIpUMEDE).

Tema 10. XuMuveckue peakiuu B CBeTe JIEKTPOHHOI Teopuu.(2 1)
Peakuuu, mpoTekatroiue ¢ m3MeHeHHeM U 6e3 n3MeHeHus creneneit okucnenus. OBP. [Iporecchl okucneHus: 1 BOCCTAHOBICHHUS; UX €TUHCTBO U

MIPOTHUBOMONOKHOCTh. OKHCIUTEND U BoccTaHOBUTENb. CoctaBnenue ypaBHenunit OBP. PaccranoBka koadduimentoB B OBP MeTo10M 31€KTPOHHOTO
OajtaHca.



Knaccugpuxayus xumuueckux peakyuii 8 ceeme 21eKMpPOHHOL MeEOPUU.

JdemoHcTpauuu. IIpumMepsl OKHCINTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMM PAa3JIMYHbIX TUIIOB: TOPEHUE BEILECTB, B3aNMOJCHCTBAE METAJLIOB C
rajJjoreHaMH, Cepoi, a30ToM (0Opa3oBaHNE HUTPHUTA JIUTHUS ), PACTBOPAMH KHCIIOT M COJIEH.

Tema 12. Bonopoa- po:kaaouiuii Boay u 3Hepruio.(3 1)

Booopoo 6 kocmoce. Hoepnuvie peaxyuu na Connye. Bogopoa B 3emHuoit npupoe. [loxydenue Bogopoa B nadoparopun. Bogopon — xumuyeckuii
AJIEMEHT U TIPOCTOE BEIIECTBO. DHEPTHS CBSA3H B MOJICKYJIe BOJIopoia. M3oTomsl Bogopoa. Pusnueckue M XUMHUECKHAE CBOMCTBA BoIopoia. Bomopos
B OBP. Ilpumenenue 6odopooa. IIpoMblinieHHOE TOTy4eHHE BOJIOPoia. Bodopood — skonozuyecKku yucmoe moniueo u nepcnekmussbl e20 UCnob-
306anus. OKCUI BOJIOPO/Ia — BOJIA: COCTaB, MPOCTPAHCTBEHHOE CTPOEHHE, 8000P0OHAs C853b. DUBNKO-XUMHUECKUE CBOMCTBA BOJIBL. M30monHbiil
cocmas 600wl. Tsicenas 6o0a u ocobenHocmu ee ceoticms. Ilepoxcud 6odopoda: cocmas, cmpoeHue, c8oUCmaa, NPUMeHeHue, NePoKCUO 8000p00d 8
OBP.

JdemoncTpanuu. 1. [Tonyuenue Bogoposaa B taboparopuu. 2. 3apsaka annapara Kunma. 3. Jlerkocts Bogopona. 4. uddysus Bogopona. 5. ['openune
Boji0poa.6. BoccTaHoBieHNE MeN U3 €€ OKCUA B TOKE BOJOPpOoa. 7. ONbITHI, MOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA BO -

Il 8. XMMUYECKHE CBOMCTBA MEPOKCHUAA BOAOPO/IA.

IIpakTuyeckue padorsl. 1. [lonydyeHne Bogopoaa U U3ydeHUE €ro CBOMCTB. 2. BoccTaHOBUTENIbHBIE CBOMCTBA BOAOPO/IA.

Tema 12. T'anorenn (4 4)

XapakTepuCTUKa raJlOr€HOB KaK XMMHUYECKUX 3JIEMEHTOB M IIPOCTHIX BellecTB. CTpoeHHE aTOMOB raJIoreHOB. Haxosk1eHue rajJloreHoB B IPUPO/IE.
du3nyeckue U XMMHUYECKHUe CBOMCTBA rajgoreHoB. [Toyuenue xjgopa 1 XJI0pOBOJOPO/a B Ta0OPATOPHH U MPOMBIIITIEHHOCTH. CoJsiHas KUCIOoTa U €€
CBOMCTBA. XJIOPUJIBI — COJIA COJISTHOM KUCIIOTHI. buonozuueckoe 3nauenue 2aio2eHos.

Hemoncrpanuu. 1. [Tonydenue xmopoBoJopo/ia peakiineir oOMeHa 1 pacTBOPEHHUE ero B BoJIe. 2. B3auMoeiicTBue pacTBopa HoJa ¢ KpaxMaaoM.

JIaﬁopaToprle onbIThbl. Pacnio3HaBaHue coIIHOMN KHCJIOTBI, XJIOPUIOB, 6pOMI/I,Z[OB, 7(0210701(0): 8

HpaKanecmle 3aHATHSA. 1. HonyquHe COJISIHOM KHMCJIOTBI M OIBITHI ¢ Hel. PelnieHne OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMC «I"aoreHs».



Pac4yernble 3a1auu. Berancinenne o0beMa ra3oB 110 KOJIUYECTBY BEILIECTB.
9 knacc (2 9 B Hexemo, Bcero — 70 )
IToemopenue nekomopuix eéonpocoe Kypca 8 knacca (2 u)

XHWMHUYECKHUE JIIEMEHTHI U UX cBOMCTBaA. [leproaudeckuil 3aK0H U IepuoandecKas CUCTeMa XUMH4eckux anemeHnToB 1. M. Menneneesa.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB AJIEMEHTOB B Mepuo/iax U rpynmnax. OTHOCUTENIbHAS AJIEKTPOOTPULIATEILHOCTh, CTETIEHb OKUCIICHHUS.
BanenTtHocts. CBesleHHS O COCTaBE 1 HOMEHKJIAType OCHOBHBIX KJIaCCOB HEOPraHUYECKUX COENHEHUH.

JemoncTpanum. 1. OOpa3ipl HEOpraHMYECKUX COeAMHEHUN. 2. Moienu KpucTamndeckux pemeTok. 3. OnbIThl, pacKphIBaIOIINE B3aUMOCBSI3b
CTPOEHHUS U CBOICTB: a) BO3rOHKA HOJA.

JladopaTopHublii onbIT 1. PaccMoTpeHue oOpa3iioB OKCHUIOB, COJIEH, KUCITOT, OCHOBAHHUM.
Pa3znen 1. Teoperuueckue ocHOBbI Xxumuu ( 14 v)
Tema 1. Xumuueckue peakyuu u 3aKOHOMEPHOCMU UX npomeKanus. (2 1)

Xumuyeckasi KHHEeTUKa. CKOPOCTh XMMUYECKOUW peakiuu. 3aKoH AEHCTBHS Macc. 3aBUCUMOCTb CKOPOCTH OT YCJIOBUM MpoTeKaHus peakuuu. Katamus u
karanuzaTopbl. O0IIMe CBeIeHNs 0 TOMOTE€HHOM U T'eTepOreHHOM KaTaiuie. KoHcTaHTa paBHOBecHs. XMMHYECKOE paBHOBecHE, pUHIUII Jle
laTemnne.

JemoncTpanum. 1. 3aBUCHMOCTbh CKOPOCTH PEAKIIMU OT KOHILIEHTPALIUK PEarupyrOINX BEIIECTB. 2. 3aBUCUMOCTb CKOPOCTH PEaKLUU OT TEMIEPATYpPHI.
3. 3aBUCHUMOCTbH CKOPOCTH PEAKIMU OT MIPUPOJIbI pearupyrouiux BemecTs. 4. BnusHue KOHIEHTpaIMy pearupyroniux BEIecTB Ha XUMUYECKOe
paBHOBecue. 5. B3aumoaeiicTBre arOMUHKS C HOJIOM B MPUCYTCTBUH BOBI. 6. B3anmoaeiicTBre mepokcuaa Bogopoaa ¢ okcuaom mMaprauia (IV). 7.
Jumepuzanus okcuaa azora (IV).

JlaGopaTopHble onbIThI. 1. ONBITHI, BRIACHSIONINE 3aBUCUMOCTh CKOPOCTH XUMUYECKOH peakiiiy OT IPUPOIbl pearnpyrolux BEeIIeCTB
(B3auMo/ieiicTBUE IMHKA C COJITHOM M YKCYCHOM KHCIIOTaMHM), OT IJIOIIAH MOBEPXHOCTH CONMPUKOCHOBEHUS (B3aMMO/ICHCTBHE PA3JIMUHBIX 110 pa3Mepy
I'paHyJl IUHKA C COJITHON KUCIIOTOM), OT KOHLIEHTPAIMK U TeMIiepaTypsl (B3aumojeiicteue okcuaa menu (II) ¢ cepHoil KMCI0TON pa3iudHOM
KOHLIEHTPALIMU IIPU pa3sHbIX TemIepaTypax. 2. Paznokenue nepokcuaa BOJOpoia B IPUCYTCTBUN KAaTaau3aTopa.



IIpakTnueckas padora.l. BiusHue pa3nuyHbiX paKTOPOB Ha CKOPOCTh XUMUYECKOMN PEaKILIUU.

Pacuernble 3anauu. 1. PacueTs! o TepMOXMMHUYECKUM YpaBHEHUSAM. 2. BbruncieHne cCKopocTu XUMHUYECKOM peakluy 0 KHHETUYECKOMY
ypaBHEHHUIO. 3. BplunciieHne CKOPOCTH XMMUYECKON PEAKIMU 10 rpapuKy €€ IPOTEKaHuUs.

Tema 2. Pacmeopui. Teopus snekmponumuueckoit ouccouuayuu (13 u)

CaezeHus 0 pacTBOpax; ONpeesieHne pacCTBOPOB, PACTBOPUTEIH, PACTBOPUMOCTH, KJIaCCU(HUKAIINS PACTBOPOB. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
JlunobHOE CTPOCHHE MOJIEKYIIBI BOBI. [Ipotiecchl, MpoUCXoasIue ¢ AIEKTPOIUTAMU MTPHU PACIIaBIICHUN U PACTBOPEHUHU BEIIECTB B BOJIE. PoIib BOIBI
B MPOILIECCE ANEKTPOIUTUYECKON nucconranuu. /{ucconmanus 3IeKTPOIUTOB C Pa3HbIM TUIIOM XUMHUYECKOH CBsi3U. CBOKMCTBA MOHOB. TeIUTOBbIE
SIBJICHUSI, COTPOBOKIAIOIIHE IMPOTIECCHI PACTBOPECHHS.

CunbHble U cimalble 27eKTpoauThl. CTEeTeHb nucconuanui. HIuKaTophl.

Peakun nonHoro ooMeHa. XUMHUECKHE CBOMCTBA KUCIIOT, COJICH M OCHOBAHUI B CBETE TEOPHUH IEKTPOTUTHICCKON TUCCOIMAIMU. [ uapomus3 conei.
PacueTHble 3a1aun. PacueTsl Mo XUMUYECKUM YPaBHEHUSIM, €CJTH OJTHO M3 PEarupyoInX BEIIECTB JaHO B U30BITKE.

JdemoncTpanuu. 1. McipiTaHue BemecTB, UX paCTBOPOB M PACIIABOB HA ANEKTPUYECKYIO IPOBOIUMOCTD. 2. BimsiHue pa30aBiieHus Ha CTETICHb
muccoranui. CpaBHEHHE JIEKTPUISCKON IPOBOMMOCTH KOHIICHTPUPOBAHHOTO U Pa30aBICHHOTO paCTBOPOB YKCYCHOMW KHUCIIOTHI. 3. J[BrKeHHE
HMOHOB B AJICKTPUUYECKOM TT0JI€. 4 MOJIy4EeHHE HEBOJHBIX pacTBOPOB. 5. Biusinue pactBoputesns Ha Auccouuanuio. 6. 'maparamnus u geruaparamus
HOHOB.

JlabopaTopHble onbIThI. 1. PacTBopeHue BemiecTB B Boje U OeH3uHe. 2. Peakuus oOMeHa Mex 1y pacTBOPaMU AJIEKTPOIIUTOB.

IIpakTnuyeckue padorsl. 1. [Tonyuenue kpucramioryapaTta u3 60e3BoHOIM cosd. 2. Pelienne sKkCrepuMeHTalIbHbBIX 3a/1a4 110 TeMe
«DNEKTPOIUTHYECKAs TUCCOIHAIIHSD)

3KCKprI/Iﬂ B J'IIO6y10 XUMHUYCCKYIO J'Ia60paTOpI/IIO C IICJIbKO O3HAKOMIJICHUS C TIpUEMaMU pa60TBI C pacTBOpaMHu.

Tema TBOp4Yeckoil padoThl. 3HaueHNE HAYYHON TEOPUU AJIsl IOHUMAaHUsS OKPYKAOIEro MUPa, HAyYHON U TPAKTUUECKON AEATEIbHOCTH.



Paznen 2. DiieMeHTBI-HeMeTAJJIbI U MX BaskHelimme coequHeHus (38 4)
Tema 3. Obwaa xapakmepucmuka Hememannoe (3 u)

XuMHYecKue 31eMeHThI-HeMeTa/lIbl. [1os105keHne 21eMeHTOB-HEMeTaIIOB B iepuoauueckoi cucreme JI.1. MenneneeBa. OcoOEHHOCTH CTPOSHMUS
UX aTOMOB: 0011IKe 4epThl U pazindusi. OTHOCUTENIbHAS 3JEKTPOOTPULIATEIbHOCTh. CTETIEHN OKUCIIEHUS, BAJICHTHBIE COCTOSIHUSL aTOMOB HEMETAJIIOB.
3aKOHOMEPHOCTH U3MEHEHUS 3HAaUEHUI ATUX BEJIMYUH B MIEPUO/IaX U IpyNIax Nepuoaudeckoi cucteMmsl. Tunuyabie opMbl BOJOPOIHBIX U
KHCIIOPOJHBIX COCIMHEHUI HEMETAIIOB. PacipocTpaHeHre HEMETAIUNIMYECKUX DJIEMEHTOB B IIPUPOJIE.

IIpocThie BenecTBa HeMeTaIbl. OCOOCHHOCTH UX CTpoeHUs. DU3NUECKUE CBOMCTBA (arperaTHoe COCTOSIHUE, TEMITepaTypa IJIaBJICHUS, KATICHUS,
pacTBOpuMOCTH B Bojie). [loHsiTne 006 amoTponuu. Amtotponus yriaepoaa, pochopa. Ceprl. O0yCcI0BIEHHOCTh CBOMCTB aJLIOTPOIIOB OCOOEHHO CTSIMU
WX CTPOEHUS; MPUMEHEHHE aJIJIOTPOTIOB.

XuMHUYeCKHe CBOMCTBA MPOCTHIX BelIECTB-HEMETA/IOB. [[pnunHb XUMUUECKOW HHEPTHOCTH OJIarOpPOTHBIX Ta30B, HU3KOW aKTUBHOCTHU a30Ta,
OKHCITUTEIBHBIX CBOMCTB U JBOMCTBEHHOTO MOBEJCHUS CEPhI, a30Ta, YIIIepoaa U KPEMHHUS B OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peakiusax. Oommue
CBOMCTBAa HEMETAJIJIOB M CIIOCOOBI UX MOTyYCHUSI.

Boxopoanbie coefuHeHus1 HeMeTaL10B. DOpMbI BOJOPOAHBIX COEIUHEHMI

3aKOHOMEPHOCTH U3MEHEHUS (PU3NIECKUX U XUMHUYECKUX CBOMCTB BOJIOPOIHBIX COCTMHEHHUI B 3aBUCHMOCTH OT OCOOEHHOCTEH CTPOSHHUST aTOMOB
oOpasyromux ux nemMeHToB. CBOMCTBA BOJIHBIX PACTBOPOB BOJIOPOIHBIX COCAMHEHUN HEMETaI0B. KHCI0THO -OCHOBHAS XapaKTEPUCTHKA UX
pacTBOPOB.

Boicmme KUCJI0pPOAHBbIE COeIMHEeHNsT HeMeTa 0B, OKcuabl U Tupokcuibl. X cocTaB, cTpoeHue, CBOMCTBA.

JdemoncTpamuu. 1. OOpa3ibl IPOCTHIX BEIIECTB-HEMETAIOB UX coeaquHEHUH. 2. KOJIeKIns MpoCThIX BEMIECTB-TAIOICHOB. 3. PacTBOpUMOCTh B BOJIE
KHCTIOpO/1a, a30Ta, cepbl, pochopa. 4. DIEKTPOIIPOBOJHOCTS HEMETAIUIOB. 8. B3anmoseiicTBue a3ota, pochopa u yriepoja ¢ MeTajuiaMu U
BOJIOpoJioM. 9. B3anmoericTBre Opoma ¢ allFOMUHHEM.

JlaGopaTopHblie onbIThI. 2. O3HAKOMIIEHHE C 00pa3liaMy COeTMHEHUN rajJoreHoB.

Tema 4. Iloozpynna kucaopooa u ee munuunsie npeocmasumenu (7 4)



OO01mmas XxapakTepHUCTHUKA IEMEHTOB TOATPYIITBI KUCIOPO1a. 3aKOHOMEPHBIC U3MEHEHUS B TIoArpymie. OU3NdecKue U XUMHUYECKUEe CBOMCTBA
XaJBKOTEHOB — IMPOCTBIX BEHIECTB. XanbKo2eHUObl, Xapakmep ux 600HvIX pacmeopos. buonormueckue GpyHKIuH XaapkoreHoB. Cepa Kak mpocToe
BeIIecTBO. AymtoTponusi cepsl. [lepexo 1 aoTpomHbix GopM APYT B apyra. XUMUYECKHE CBONCTBA cephl. [lpumenenue cepvl. CepoBOAOPOI,
CTpoeHHUe, (pU3MUEeCcKre 1 XUMUIECKUE CBOMCTBA.. BOCCTAHOBHUTEIBHBIE CBOMCTBA CepoBO0opoaa. KauecTBeHHas peakiiysi Ha CEpOBOIOPOI U
cynbhuasl. Ceposodopoo u cyivghuovl 8 npupode. Bosoeiicmsue ceposodopoda Ha opeanusm uenrosexa. Ilonyuenue ceposodopooa 6 1abopamopuu.

Kucaoponcoaep:kamme coenunenusi cepbl. Oxcun cepsl (IV). Cepuucras xkuciora. Cocras, cTpoeHue, cBoiicTBa. OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA KHCIOpoacoaepxkamux coeauaeruit cepol (1V). Cynbdutsl. I'mapocynsdutsl. KauecTBeHHas peakius Ha CEPHUCTY IO
KHCIJIOTY U ee coiu. [I[puMenenne Kuciuopoacoaepanmx coequuenuit cepsl (IV).

Oxkcun ceps (VI)., coctas, ctpoenune, cBorictBa. [lomyuenue oxcuna cepsl (VI). Cepnast kuciorta, coctaB, cCTpoeHue, ((u3n4ecKue CBOMCTRA.
Oco0eHHOCTH €e pacTBOPEHUS B BOJIe. XMMUUECKHE CBOMCTBA pa30aBIeHHON U KOHIIEHTPUPOBAHHON cepHOI KucioThl. KauecTBeHHas peakiust Ha
cynb(dar-uoH. [I[puMeHeHne cepHOM KUCIOTHI.

demoncTpaumu. 5. [TonydyeHre MOHOKIMHHOM U tutacTudeckou cepol. 10. BzaumoaeiicTBre cepbl ¢ BOIOPOAOM, MEIbIO, HATPUEM, KUCIOPOIOM.
Hem.20. KauecTBeHHBIC pEaKIMK a aHUOHBI: CYNbGUI-UOH, CynbdaT-uoH. Jlem.19. ITonydenue oxcuaa cepol (I1V) 1 okuciaeHue ero B mpucyTCTBHHU
KaTajan3aTopa.

JladopaTopHbie onbIThl. 1. O3HaKOMJICHUE C 0Opa3IaMu Cephl U €€ IPUPOTHBIX coeTMHEeHMH. 4. KauecTBEeHHbIE peaKIui Ha aHUOHBI KHCIIOT. 7.
[Munponus comnelt, 00pa30BaHHBIX CHIIBHBIMU U cIa0bIMH KUCIIOTaMHU. 8. Pacrio3HaBanue XJI0pUA0B U CYIb(aToB.

Tema 5. Iloozpynna azoma u ee munuynvie npeocmagumenu (8 u)

OO01mas xapakTepucTHKA 3JIEMEHTOB MOArpynnsbl a3ota. Cgoticmea npocmulx euyecma 31eMeHnmos nooepynnel azoma. BaxkHeue BOJOPOIHbIE U
KHUCTIOPO/IHBIE COSAMHEHUS HJIEMEHTOB MOATPYIIBI a30Ta, X 3aKOHOMEPHBIE U3MEHEHUS. M cmopus omKpblmus U UCCi1e008aHUsL INeMEHNO08
noozpynnsl azoma.

A30T KaK 3JIeMeHT U NPOCcToe BellecTB0. XMMUUECKUE CBOICTBA a30Ta. AMMHAK, CTPOCHHUE, CBOWCTBA, 8000POOHAS C853b MEAHCOY AMOMAMU
ammuaka. Mexanusm oOpa3oBanust HoHa aMMOHUs. COlTM aMMOHUS, X XUMUYECKUE CBOIcTBa. KauecTBeHHas peakiius Ha HOH aMMOHHUSI.

HpI/IMeHCHI/Ie aMMHaKa 1 CoJiell aMMOHHUSI.

Oxcuapl azora. Ctpoenue okcuna azota (II), okcuna azora (IV). ®usndeckne u XMMHUECKHE CBOMICTBA OKCHUIOB a30Ta.



A30THasi KHCJIOTA, COCTAB U CTpoeHne. DU3NUECKUEe U XUMUYECKUE CBOMCTBA a30THOM KUCIOTHI. OKUCIUTEIbHBIE CBOMCTBA @30THOM KUCIIOTHI.
Cocmasnenue ypasHeHutl peakyuii 83aumMo0eticmausi A30MHOU KUCIOMbL ¢ MEMALIAMU MEMOOOM 21eKmpoHH020 bananca. Comu a30THOM KUCTOTHI —
HUTpAThl. KaueCcTBEHHBIE pEAKIIUH HA a30THYIO KUCIIOTY U €€ coyr. [loyuenne n npuMeHeHne a30THOM KUCIIOTHI U €€ COJIEH.

®ocdop Kak IJIeMEHT U KaK NPocToe BelecTBo. Amorponus Gocdoparo. Pusndeckue u xumudeckue cBorictBa gocdopa. [Ipumenenne pocdopa.
Bonopoausie u kucnopoanbie coenuuenus pocdopa. PochopHas kuciorta u ee coiu. KadectBenHas peakius Ha ¢pocdaT-HOoH.

MuHepaJjibHbIe y100peHusi: KjJaccupuKalus, IpuMepbl, 0COOEHHOCTH (PU3NOJIOTMUECKOTO BO3AeHCTBUA Ha pacTeHus. [Ipo0iema cBsi3aHHOTO a30Ta.
[Tpob6rema HayuHO 0OO0CHOBAHHOTO UCTIOIH30BAHUS MUHEPATBHBIX YIOOPEHHM B CEIHLCKOM XO3sICTBE. PacyeTsl mUTaTeIbHOM IIEHHOCTH YIOOPEHH .
[IpoGnema HaKOIUIEHUSI HUTPATOB.

JdemoncTpanuu. 6. [Tonyuenue 6emnoro gocdopa u ero Bozropanue Ha Bozayxe. 7. [lomyuenue okcuoB azora. 13. [lomydenne ammuaka u
HCCIIeIOBaHUE ero CBOMCTB. 15. OmbIThI, MOATBEPXKAAONINE OOIINEe XUMHUYECKHE CBOMCTBA KUCIOT. 16. ['opeHue cepbl U yriis B a30THOM KUCIIOTE.

Bocmiiamenenne ckunuapa B a30THON KHCIIOTE.

IIpakTuyeckue padorsl. 1. [lonydyeHre aMmMuaka u UCCIeAOBaHUE €r0 CBOMCTB. O3HAKOMIIEHHE C XMMUYECKMMHU CBOMCTBAMHU BOJTHOTO PacTBOpa
amMmMuaka. 2. PacrosHaBanne MUHEpaIbHBIX YI0OpEHUH.

Tema 6. Iloozpynna yenepooa u ee munuunsle npeocmaeumenu (8 4)
OO01mas xapakTepucTHKA 3JIEMEHTOB MOATPYNIbI yriaepoaa. DIeKTPOHHOE CTPOCHHUE aTOMOB HOJITPYIIIBI YIIIEpoa, pacpoCTpaHEHUE B IPUPOJIE.
Yriepoa Kak npocToe BelecTBo. AJUIOTPONUS yriiepoa: anMas, rpadur, dpymiepensl. AncopOuns. XuMudeckre CBOUCTBA yriiepo/ia.

Kucaopoaubie coenunenus yriaepoaa. OKcHibl yriepojaa, CTpOSHUE, CBONCTBA, MOJIyueHHe. YToJbHas KUCI0Ta U ee cond. KauecTBeHHast peakius
Ha KapOOHa-HOH.

erMHPII’I U €ro CBOMCTBA. KI/ICHOpO)IHBIe COCAMHCHUA KPEMHUA: OKCU KPEMHUA (IV), KpeMHHEBaA KHUCJIOTa, COCTAB, CTPOCHUC, cBoiicTBa. CHUIMKATEL
CunukaTHas MPOMBIINIJICHHOCTD. KpaTKI/Ie CBCACHUA O KCPAMUKE, CTCKIIC, HEMCHTC.

Ilonsatue o KpYroBOpoTC¢ XUMHUYCCKUX 3JICMCHTOB Ha IIPpUMCPE Yriiepoaa, a3orTa, (poc@opa " CCPHI.



Jemoncrpanumn. 11. BocctaHoBieHue cBUHIIA U3 OKcHUa Ha oBepxHOCTH yriid. 12. [lonyuenue kpemuus u cunana. 14. [loxydeHue u ucciegoBanue
CBOMCTB nuokcuaa yriepoaa. 18. Ilomydenne kpemuueBoit kucioTsl. 20. KauecTBeHHas peakius Ha KapOOHAT-HUOH.

JladopaTopHble onbIThI. 3. [loydeHne yriieKucioro raza u M3ydeHue ero CBoicTB. 5. BoccranoBUTeIbHBIE CBOMCTBA YyIiiepoaa U Bojiopoa. 6.
[Tonydyenue yronpHOM KUCIOTHI U3 okcuaa yriepoaa (IV) u uzyuenue ee CBOMCTB.

IIpakTnueckas padora. 3. [Tonyuenue okcuaa yraepoaa (IV) u uzyuenue ero coiicts. Pacno3naBanue kapOOHATOB.

PacuerHble 3aga4n. Beruricienue maccsl Wil 00beMa IPOAYKTa PEaKLUU 110 U3BECTHOM Macce MM 00bEMY HCXOJHOTO BEIECTBA, COJEPKAILETO
MIPUMECH.

Tema 7. Oougue ceedenusn 06 opzanuueckux coeournenusnx (13 u)

IloHsiTHE 0 MOJIMMEPHBIX U XUMUYECKHUX COeIMHEHUsAX. MOHOMED; TIoJIUMEp; CITOCOOHOCTh ATOMOB YTJIEpO/Ia U KPEeMHHUS K 00pa30BaHUIO
MOCJIETHUX.

CoenuHeHus yriaepojaa — MpeaMeT CaMOCTOSTENbHON HAYyKH — Opranndeckoit xumun. [lepBoHavanbHble CBeIeHUs O CTPOCHUU OPTaHUYECKUX BEIECTB.
HexoTtopsie nmonoxenus u poias Teopun A.M. byTinepoBa B pa3BUTHU 3TOW HayKu. [lonamue o comono2uu u uzomepuu.

OcHoOBHbBIE KJIaCChI YIJ1€BOAOPOAOB. AJTIKAHBI. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MPEAEIbHBIX YIIIeBOAOPOI0B (ankaHoB). Mzomepus u
HOMEHKJIATypa MpeIesIbHbIX YIIeBOA0PO0B. PU3nyeckre U XMMHUYECKHUe CBOMCTBA allkaHOB. CITOCOOHOCTH alIKaHOB K PEAKIIMH 3aMEIeHUs U
M30MepHU3aliH.

HenpeneabHble yriieBOAOPOAbl — AJIKEHbI M AJIKUHbI. D1eKMpPOHHOE U NPOCMPAHCIMEEHHOE CIPOEHUE AIKEHO8 U AlKUHO8. | OMOJIIOTHYeCKui psij
ankeHoB. Homenknarypa. dusudeckre u XuMHYECKUE CBOMCTBA ankeHOB. CIOCOOHOCTH alTKEHOB K PEaKIuu MPUCOEANHEHUS U MOTUMEPU3aLIUU.
[ToHsTHE O NOJIMMEPHBIX XUMUUYECKUX COCAUHEHUSIX: MOHOMED, NIOJIMMED, CTENEHb NOJUMepU3atuu. [lonniTriieH, IpoauIponuieH — IpeACTaBUTENIN
MOJIMMEPOB. AJIKHUHBI, HOMEHKJIaTypa, CBOMCTBA.

Pacnpoctpanenue yriesojopoJoB B npupojae. CoctaB HeTH U XapaKTEPUCTHKA OCHOBHBIX NMPOYKTOB, OJydaeMbIX U3 HEPTH.

Kncnoponconepmamne OpPraHuvYeCKue COCIUHCHUSA. IlonsaTue o (I)YI{KHHOHaHLHOﬁ rpyumre. I'omonoruueckue psAABI CIIUPTOB U Kap6OHOBBIX KHUCJIOT.
O6H_[I/Ie (bOpMyJIBI KJIAaCCOB 3THUX COeIMHEHUM. DU3NO0IOTHUECKOE JCUCTBHUE CIIMPTOB Ha OPraHU3M. XHUMHYECKHE CBOMCTBA CIIUPTOB: TOPCHUC,



TUIPOTATIOTCHUPOBaHKE, Aeruaparaius. [loHsaTHe 0 MHOTOaTOMHBIX criupTax (Tiauneput). O0mre cBoHCTBa KapOOHOBEIX KHCIOT. Peakius
TepUUKAIIAH.

Buosnornyecku BaxHble coeIMHeHUsl. XUMUS U MUILIA: )KUPBI, YIIIEBOJIbl, OEJIKY — BaXKHEWIIIME COCTaBHbIE YAaCTH UIIIEBOIO palliOHa YeJIoBeKa U
KHUBOTHBIX. CBOICTBA )KHUPOB U YIIeBOIOB. PoJib OEIIKOB B IpUpPOIe U UX XUMHYECKHE CBOMCTBA: THPOJIN3, ICHATYPALIHSL.

demoncrpauuu. 21. Komnerus «Hedts 1 HedTenpoaykTe» 22. Moenu MOJIEKySl OpraHndeckux coequnenuid. 23. [lomydenne sTuieHa u ero
B3aMMOJICIICTBHE ¢ OpOMHOM BOJIOM U PacTBOPOM MepMaHranara kanus. 24. Bocramenenne cniuptoB. 25. ONBITHL, TOATBEPKIAONTNE XUMHUYECKHU €
CBOMCTBa KapOOHOBBIX KUCIOT. 26. Peakius srepudukanuu.

27. Mogenb monekyinbl 6enka. 28. Jlenarypamus 6enka. 29. [Ipumepsl yriieBo1opoIoB B pa3iudHbIX arperaTHbeix coctossausX. 30. [lomydenne
areTUJIeHa M €ro B3auMOJICHCTBHE C OPOMHOMN BOJIOM.

IIpakTHyeckas padora. 4. OnpeneneHne Ka4eCTBEHHOTO COCTaBa OPTaHMYECKOTO BEIIECTBA.
Paznea II1. Metamibl (7 4)
Tema 8. Oowue ceoiicmea memannos (2 u)

[MTonoxeHne METaJIOB B epuouueckoii cuctreme. OCOOEHHOCTH CTPOCHHUS aTOMOB METAIIOB: S-, P-, U-o1emenmos. 3nauenue snepeuu uoHu3ayuuU.
Mertannunueckas cBsi3b. Kpucrammueckue pemerku. Oouue u cnenuduyeckue Gpusnieckre cBoicTBa MetaioB. OOe XuMU4ecKre CBONCTBA
METaJJIOB. DIIEKTPOXUMUYECKHUH PAJl HATIPSKEHUSI METAIIIOB. Mcnonb308anue 3/1eKmpoXuMuiecko2o psoa HanpajiceHus Memaiios npu 6blNOJIHeHUU
camocmosmenbHulX pabom. INEKTPOIIN3 PaCIlIaBOB U pacTBOPOB coJieil. [IpakTuueckoe 3HaueHue snekTponnsa. CrocoOHOCTh METANIOB
00pa30BbIBaTh CIUIaBbl. OOIIME CBEIEHNUS O CIIIaBax.

ITonsarue o KOPPO3HUU MCTAJLJIOB. KOppOSI/IH MCTAaJlJIOB — 06IH€HHaHeTapHLIﬁ TC€OXUMUYCCKUU MpouecCC; BUAbI KOPPO3HUH: XUMHUYCCKaAsA U
QJICKTPOXUMHUYCCKAA — U CII0COOBI 3allIUTBI OT HEC.

IleMOHCTpaIII/II/I. 1.06p33L[LI MCTAJIJIOB U UX COC,[[I/IHCHI/Iﬁ, HN3YUYCHHUC UX BHCKTqueCKOﬁ MMpOBOANMOCTH. 2. TCHJ'IOHpOBOI[HOCTB METaJIoB. 3. Mogenu
KpUCTATUINYCCKUX PCHICTOK MCTAJIJIOB. 4, BzaumopeiicTBre METalJIOB ¢ HEMETaLIaMH 1 BOJOM. 5. 9J'I€‘KTpOJ'II/I3 paCcTBOPOB XJIOpyUuaa MEIU U UO AU Ja
Kaiaus. 6. OIBITH 110 KOppO3UU METAJJIOB U 3alUTEC METAJIJIOB OT HEC.



JlaGopaTopHble onbIThI. 1. PaccMoTpenne o0pa3oB METayuIOB, HX COJICH M MIPUPOTHBIX COSMHEHMI. 2. B3anMoneiicTBie METayIOB C pacTBOpaMH
couieit. 3. O3HakoMIIeHHE ¢ 0Opa3liamMu CIJIaBOB.

Tema 9. Memannwl 2naguvix u nO6GOUHLIX nOOZpynn (5 u)emannoe 6 nepuooudecKkoii cocmeme. : 2UOPOIU3, OCHAMYPAUUA. NEHb NOJTUMEPUIAUUL

Metanibl — 3aeMenTsl I - II rpynn. Ctpoenne aroMmoB XxuMudeckux aneMeHToB [A- u [IA- rpynn, ux cpaBHUTENbHAs XapakTepucTuka. Ousndeckue
1 XUMHUYECKUE CBOMCTBA MPOCTHIX BELIECTB, OKCUAO0B U I'MAPOKCHUIOB, cosiel. [IprMeHeHne MeNouHbIX U 1ET0YHO3EMENbHBIX METAJIIOB.
3axonomepHocmu pacnpocmpaHenus WeaoYHbIX U Wel04HO3eMENbHbIX MeMaillos 8 npupooe, ux noaydenue d1eKmpoaru3om coeourenui. MuHepassl
KaJIbIIHSI, ©X COCTaB, 0COOCHHOCTH CBOMCTB, 00JIACTH MPAKTHYECKOTO MpUMeHeHHUs. JKeCTKOCTh BOJIbI U CTIOCOOBI ee ycTpaHeHus. Ponbs memannos I u Il
2DYNN 8 JHCUBOLL NPUpooe.

AJNlOMUHUN: XUMHYeCKUi 351ieMeHT. [IpocToe BeniecTBo. PU3nyecKue 1 XuMUUYeCcKue cBoicTBa. PacnpocTpanenue B npupojie. OCHOBHbIE MUHEPAJIBI.
[IpuMeHeHne B COBpeMEHHOW TeXHUKE. BaskHeWme coequHeHUsT aTFOMUHNS: OKCHIBI U THIPOKCHUIBI, aM(POTEPHBIN XapaKTep UX CBOWCTB.

Metaabl IVA- rpynnbl — p- 3jieMeHThbl. CBUHEI] ¥ OJIOBO: CTPOCHUE aTOMOB, (PHU3UKO-XUMHUYECKUE CBOMCTBA MPOCTHIX BEUIECTB; OKCHUJIBI U
TUAPOKCHUIBI 0JI0Ba U CBUHIA. MlcTopruyeckuii ouepk 0 MPUMEHEHUHU 3TUX METAJUI0B. TOKCMYHOCTh CBUHIIA M €70 COeIMHEHUMN, OCHOBHbIE HICTOYHUKHU
3arpsi3HEHUs] UMH OKpYXKaIoIei cpebl.

)Ke.ﬂe30, MapraHen, XpomM Kak NnpeacraBuTe/Id d-»j1eMeHToB. CTpOGHI/Ie aTOMOB, CBOMCTBA XMMHUYECKHX dIeMEHTOB. JKene3o xak IIpoCTOC
BemecTBo. Du3ndeckre M XMMHUYESCKUE CBOMCTBA. COCTaB, 0COOEHHOCTH CBOWMCTB H IMIPUMECHCHUEC YYI'YHA U CTaJIM KaK Ba)KHEHIIINX CIJIaBOB keie3a. O
CIoco0ax XUMHUYECKOH aHTHKOPPOSHﬁHOﬁ 3alIUTHI CIIJIaBOB XKCJIC34a. KpaTKI/Ie CBCICHHUSA O BayKHEHIITHX COCIMHCHHUAX MCTAJIJIOB (OKCI/I,I[BI u
FI/I,I[pOKCI/II[BI), HX ITOBCACHUC B OKUCIIUTEIIBHO-BOCCTAHOBUTCIIBHBIX PEAKIIUAX COCIUHCHMS XKEJIE3a — Fe2+, Fe3+. KadgecTBeHHEbIC PEaKIMU Ha NOHBI
Jkenesa. brnonornueckas POJIb METAJLJIIOB.

JdemoncTpanuu. 7. ['opeHue, B3auMoI€iCTBUE C BOJIOM JIUTHS U HaTpus.8. B3anmoeiicTBrue ¢ BOJoM okcuia Kanblus. 9. KauecTBeHHbIE peakuy Ha
MOHBI Kanbiys ¥ Oapus. 10. Ycrpanenue »xecTkocty Boabl. 11. Mexanndeckast MpOYHOCTh OKCHIHOM MJICHKU anmoMuHus. 12. Bzaumopeiicteue
TFOMUHHUS ¢ BOJIOH. 13. B3anmopelicTBUE alfOMUHUS ¢ OpoMOM, KUCIoTaMH, Ienodamu. Jlem. 14. Bzaumoneticteue coequnenuii xpoma (I1) u (III) ¢
kucnotamu U menoyamu. 15. [Monyuenue okcuna xpoma (I11) paznoxxennem 6ukap6boHaTa aMMOHHSL.

JlabopaTopuble onbIThI. 4. O3HAKOMIIEHHE C 00pa3liaMy MPUPOJAHBIX COSAUHEHUN Kanblus. 5. O3HaKOMIIEHUE ¢ 00pa3liaMy aIFOMHUHHUS U €r0
cru1aBoB. 6. O3HakoMIeHHE ¢ oOpa3iamu uyryHa u ctanu. 7. CBOWCTBa OKCHIOB U THAPOKCUIOB amtomMuHus. 8. [lonydyeHue u uccienoBaHie CBONCTB
ruapokcuioB xenesa (I1) u (II). 9. KauecTBenHble peakiiny Ha HOHBI xkene3a. 10. BanMoaelicTBre IMHKA U jKelie3a ¢ paCTBOPaMU KUCTIOT U
IIEeJI0YEH.



IIpakTHyeckoe 3aHATHE. PerieHne 3KCriepuMEHTAIBHBIX 33/1a4 M0 TeMe «MeTaub.
Tema TBOpuYeckoii padoTbl. MeTallibl U COBpEMEHHOE OOLIECTBO.

Pazgea IV. IIpou3BoacTBO HEOPraHUYeCKUX BelecTs. (7 4)

Tema 10. Ilpou3zeoocmeo neopzanuueckux eeuiecme u ux npumenenue (6 u)

XuMHnuyecKkasi TEXHOJOTHs KaK Hayka. B3anMOCBs3b HAyKH XUMHUU C XUMHYECKOW TEXHOJIOTHEH (3HAUCHUE YICHHI O KHHETUKE, KaTaln3e,
SHEPTEeTUKE XUMHYECKUX PEAKIINI B XUMHYECKON TeXHOJIOTUH). [IOHATHE O XMMUKO-TEXHOJIOTUIECKOM Mportiecce. [[oHaTHe 0CHCTEMHOM TOIX0/1e K
OpraHU3aIui XUMHYECKOTO MPOU3BOJICTBA; HEOOXOIMMOCTh B3aMMOCBSI3H SKOHOMHUUYECKHX, IKOJIOTHIECKUX. TEeXHOJIOTHIYECKIX TpeOoBaHUN. XM HUKO-
TEXHOJIOTHYECKUI MPOIIECC Ha MPUMEPE TIPOU3BOJICTBA CEPHON KHCIOTHI KOHTAKTHBIM CIIOCOOOM. Pa3nmuuHbie BUIBI CHIPhs 11 TPOU3BOJICTBA CEPHOM
KuCJIOThl. CHHTE3 aMMHaKa. Y CIIOBHSI MPOTEKAHMS XUMUYECKUX PEaKInid, UX anmaparypHoe odopmiienne. CriocoOs! yrpaBieHUs] XUMUYECKUMHU
peakIusIMHU B MPOU3BOJICTBEHHBIX YCIOBUSIX. [IpUHITUIIBI XUMHYECKOHM TeXHOJIOTHN. HayuHbie ciocoba opraHu3amni ¥ ONTHUMHU3AIMH TIPOU3BOJICTBA B
COBpPEMEHHBIX yCI0BUsIX. [[OHATHE O B3aUMOCBSI3H: ChIPhE — XUMHUKO-TEXHOJOTUUECKUI MPOLIECC — MPOIYKT.

MeTtanayprusi. XuMHUKO-TEXHOJOTUYECKHE OCHOBBI TIOJYYEHHsI METAJUIOB U3 pyaA. JlomeHHoe npou3BoAcTBO. Pasnuynbie criocoObl MpOU3BOACTBA
ctanu. JlerupoBanusie ctanu. [Ipobiema pallmoHaILHOTO UCIIOJIB30BAHUS CHIPhA. [lepcrieKTHBHBIE TEXHOIOTUN TIOTYYeHHSI METAJIOB.

Jemoncrpanuu. 1. Kogorpammsl n auHamudeckoe nocooue «I[Ipous3BoacTBo cepHOM KUCIOTHI». 2. KoJIeKus MeTajioB ¥ TOPHBIX MOpo1. 3. Crnaiasl
0 XUMHUYECKOH TEXHOJIOTHH. 4. MO1e11 MPOU3BOJICTBA CEPHOM KUCIOTH 1 aMMHaKa.

JladopaTopHblii onbIT. O3HaKOMIICHHE ¢ 00pa3IaMy ChIPhS ISl IIPOU3BOJICTBA CEPHOM KUCIIOTHI.
Pacuernbie 3agauun. OnpeneneHre MacCOBOM UM 0ObEMHOM JI0JIM BBIXO/1a MPOYKTA B MPOLIEHTAX OT TEOPETUYECKU BO3MOKHOTO.

TemaTnueckoe NJIAHUPOBAHME MO0 XUMHHU 8-9 KJIACCHI COCTABJIEHO € Y4eTOM padodell mporpaMMbl BocnuTaHus. BocnmurareJbHbIH NOTEHIMA
AAHHOT0 Y4eOHOro nmpeaMera odecnevynBaeT peaTu3aumnio CJleIyIHX HeJeBbIX IPHOPUTETOB BocnuTaHus odyyarmuxes O00:

- ¢dopMupoBaHUE IEHHOCTHOTO OTHOUIEHHUS K TPYLy KaK OCHOBHOMY CIIOCOOY MOCTHKEHHUS >KMU3HEHHOTO OJIaromoiydds 4YesloBeKa, 3aJI0Ty €ro
YCIIEUTHOTO MPO(ECCHOHATBHOTO CaMOOTIPEEICHNs W OIIYIICHUS YBEPEHHOCTH B 3aBTpaliHeM AHe (paboTa Ha ypoke, MOATrOTOBKAa TOMAIIHUX
3alaHuii, camooOpa3oBaHue);

- popMHUpOBaHUE 1IEHHOCTHOTO OTHOIIIEHUSI K CBOEMY OTEYECTBY, CBOEH Mainoil u Oonbiioii PoanHe kak MecTy, B KOTOPOM YEJIOBEK BBIPOC U TO3HAJ
MepBBIC PAJOCTH U HEeyIa4yH, KOTopas 3aBelllaHa eMy MpelkaMUu M KOTOpYyIo HYXHO obeperaTs (MukpoTembl «Kak cuutanu B crapuny», «OT JOKTEH U
JAJJIOHEN K METPUYECKOUN CUCTEMEY);



- (hopMHpOBaHKE [IEHHOCTHOTO OTHOUICHUS K MUPY KaK TJIABHOMY HPUHIIUITY Y€I0BEYECKOTO OOIICKUTHS, YCIOBHIO KPEMKOH APYKObI, HaJa)KUBAHUS
OTHOIIEHHUH C KOJUIETaMy B OyIylIeM M CO3/1aHus OJaronpusTHOIO MUKPOKIMMATa B CBOEH COOCTBEHHOI ceMbe (IPUMEHEHHE MHTEPAKTUBHBIX (hOpM
OpraHu3aIuy y4eOHOU IeATeTLHOCTH Ha YPOKE, HApUMEp IpymnnoBas padbora);
- (opMHUpOBaHUE IIEHHOCTHOTO OTHOUICHMS K 3HAHHMAM KaK WHTEJUIEKTYyaJlbHOMY pecypcy, oOecreunBaromemMy Oy/ayliee 4eloBeKa, Kak pe3yiabTary
KPOTIOTJIMBOTO, HO YBJIEKATEIBHOTO Y4eOHOTO Tpy/a (paboTa Ha ypoKax, MOArOTOBKA JOMAIIHHUX 3a/IaHUH, caMoo0pa3oBaHue);
- (hopMupoBaHHE IIEHHOCTHOTO OTHOLICHHS K KYJIBTYpE KaK TyXOBHOMY OOTaTCTBY OOLIECTBA W BAXXHOMY YCJIIOBHIO OIIYIIEHHS YEIOBEKOM TTOJTHOTHI
MIPOKMBAEMOM )KH3HH, KOTOPOE JAl0T €My YTeHHE, MYy3bIKa, HICKYCCTBO, T€aTp, TBOPUECKOE CaMOBBIpaKeHHUE (TeMa «/[py’KUM ¢ KOMITBIOTEPOM);
- (dopMHpOBaHME IICHHOCTHOTO OTHOIIEHHUS K 3[0POBBI0 KaK 3ajJOTy JOJTOW W aKTHBHOM J>KM3HU YEJIOBEKa, €ro XOPOIIEro HACTPOCHHS W
ONTUMUCTUYHOTO B3rJIs1a Ha MUP (GU3MHUHYTKH Ha YpOKax);
- (GopMHpOBaHUE IIEHHOCTHO OTHOIIEHHS K OKPYKAIOIIUM JIFOSIM Kak Oe3yCIIOBHOW M aOCOJIOTHON IIEHHOCTH, KaK PaBHOIPABHBIM COIHAIBLHBIM
nmapTHepaM, C KOTOPBIMH HEOOXOIMMO BBICTPaWBaTh NOOpPOKENTATENbHBIE W B3aMMOIIONICPKUBAIONINE OTHOIICHHUS, JAIOIINE YEIOBEKY PaJ0CTh
oOLIeHUsT M MO3BOJISIONINE M30eraTh 4yBCTBA OJMHOYECTBA (MPUMEHEHHE MHTEPAKTUBHBIX (JOPM OpraHu3alud y4eOHOH AESITeTbHOCTH Ha YPOKE,
HampuMep TpymmnoBas paboTa);
- (hopMupoOBaHHE IEHHOCTHOTO OTHOIICHHUS K CAaMUM ce0e Kak X035e€BaM CBOCH CyIhObI, CAMOOIIPENEISIONINMCS U CAaMOPEATH3YIOMIMMCS IMTHOCTSIM,
OTBEYAIOIIUM 33 CBOE COOCTBEHHOE OymyIiee (caMOperyssius).

Peanu3zanus negaroraMu BOCIIUTATENBHOTO TIOTEHIMANIA YPOKa MPEANOaraeT cieayroliee:
- YCTaHOBJIEHUE JIOBEPUTEIbHBIX OTHOIIEHUN MEXIY MEAaroroM U 0O0ydarolUUMUCS, CIOCOOCTBYIOMINX MO3UTUBHOMY BOCIIPHUSTHIO OOyYarOIIMMUCS
TpeOOBaHUN W TPOCHO TEAArOruv4ecKoro pabOTHUKA, MPHUBICYCHUIO MX BHUMAHHS K OOCYXJAaeMOW Ha ypoke HWHGOpMAIuu, aKTUBHU3AIUU HX
M03HABATEIbHON AEATEIbHOCTH;
- noOyxaeHue oOydaroumxcs coONroaTh Ha YpOKe OOUIeNpUHSAThIE HOPMbBI MOBEACHHUS, MpaBuia OOMICHHS] CO CTapIIUMHU (MeJaroruyecKuMu
pabOTHUKAaMM) U CBEPCTHUKAMH (OOYJAIOITUMHUCS ), TPUHITUIIBI YI€OHON JUCITUTIIMHBI U CAaMOOPTaHU3AIINH;
- IpUBJICYCHHE BHUMaHMs 00y4JaloNIMXCsl K IEHHOCTHOMY aclleKTy M3ydaeMbIX Ha ypOKax sIBJICHMI, OpraHu3anus ux paboThl ¢ MOJIy4aeMoil Ha ypoke
COLIMANIFHO 3HAYMMON MH(pOpMalliel — HHUIMUPOBAHUE €€ 00CYKICHHsI, BBICKa3bIBAHUS OOYUYAIOUIUMUCS CBOETO MHEHUS 10 €€ MOBOAY, BHIPAOOTKU
CBOEro K HEll OTHOLICHUS;
- HCIIOJIb30BaHME BOCIHUTATENbHBIX BO3MOXKHOCTEH coJepkaHus y4eOHOTO MpeaMmeTra dYepe3 JAEMOHCTpPalrio OoOydyarouuMmcs MpUMEPOB
OTBETCTBEHHOT'0, I'PAXKIAHCKOTO TMOBEACHUS, MPOSIBICHUS YEIOBEKOIIOOUS U 0OpOCepAeyHOCTH, Yepe3 MOAOOp COOTBETCTBYIOUIUX TEKCTOB IS
YTEeHHUSI, 33]1a4 JUIsSL PEIICHUs, TPOOIIEMHBIX CUTYAIlUi 711 0OCYXICHHS B Kiacce;
- IPUMEHEHHUE Ha YPOKE MHTEPAKTUBHBIX (GOpPM pabOThl ¢ OOYHAIOIIUMHUCS: WHTEIUIEKTYyalIbHbIX UT'P, CTUMYIHPYIOIINX MO3HABATEIbHYIO MOTHBAIUIO
oOyyaromuxcs; TUIaKTHYECKOT0 TeaTpa, Iie MoJy4YeHHbIe Ha YPOKE 3HaHHsI OOBITPHIBAIOTCS B T€ATPaJIbHBIX IMOCTAHOBKAX; JUCKYCCHH, KOTOPBIE AAIOT
00y4aromuMcsi BO3MOKHOCTh NPHOOPECTH OIBIT BEJCHHUS KOHCTPYKTHMBHOIO JIMAJIOra; IPYMIOBOW paboThl MM paboThl B Mapax, KOTOpbIE ydar
oOyyaromuxcs KOMaHIHOW paboTe U B3aUMOJICHCTBHIO C APYTUMHU 00y4aroIMMUCH;
- BKJIIOYEHHE B YPOK MIPOBBIX MPOLEAYpP, KOTOpbIE MOMOTalT MOJIEep’KaTh MOTHBALMIO OOyJalOIIMXCS K IOJYYEHHMIO 3HAHUHM, HaJa)KUBAaHUIO
MO3UTHUBHBIX MEKIMYHOCTHBIX OTHOLICHUH B KJIacce, MOMOTAI0T YCTAHOBJICHHUIO JOOpOKeNaTeIbHOU aTMOC(ephl BO BpeMsl YpOKa;



- opraHu3anys meQcTBa MOTUBHPOBAHHBIX M 3PYJUPOBAHHBIX 00YJaIOUINXCS HAJl MX HEYCHEBAIOIIMMHU OJHOKIACCHUKAMH, JAOMIETO 00yJYaroIuMCs
COLIMAJIBHO 3HAYUMBIN OMBIT COTPYAHUYECTBA U B3AUMHOM MOMOIIH;

- WHULUUPOBAHUE U TOJAEPKKA MCCIEN0BATENbCKONW AEATEIbHOCTH OOYYarOIIMXCS B paMKax pealu3allid UMH HWHAUBUAYAJIbHBIX M T'PYNIOBBIX
HCCIIEIOBATENILCKUX MPOEKTOB, YTO AACT OOYYarOIIUMCSI BO3MOKHOCTh MPHOOPECTH HABBIK CAMOCTOSITEIILHOTO PEHICHUSI TEOPETUIECKOH MPOOIEeMBI,
HaBBIK T€HEPUPOBAHHUS U OPOPMIICHHSI COOCTBEHHBIX MACH, HABBIK YBAKUTEIHLHOTO OTHOIICHUS K YYXXUM HAEsSM, 0(DOPMIICHHBIM B paboTax Ipyrux
uccienoBaTeliel, HaBbIK MMyOJIMYHOTO BBICTYIUIEHUS MIEpe]l ayJUTOpUEH, apryMEHTUPOBAHUS M OTCTAUBAHMSI CBOEH TOUKHU 3PEHMUSL.

®opmbl peau3alui BOCIUTATEILHOI0 KOMIIOHEHTA IIKOJIbHOI0 YPOKA:

IIpaBuaa kadunera. Mrposas ¢popma ycTaHOBKM IpaBHJI KaOWHETa MO3BOJISIET T0OUTHCS TMCLUIUIMHBI HAa YPOKe, IMPEKpalleHtsl ONo3JaHui Ha YpOK,
MpaBMWJIBHOM opranu3anuu padouero mecta. [Ipu 3Tom y oOydarommxcsi GOpMUPYIOTCS HABBIKM CaMOOOCITYKUBaHUs, OTBETCTBEHHOCTH 3a KOMaH[y-
KJIacC, YBaXKEHHE K OKPYXKAIOLIUM, PUHATHE COLIUAIBHBIX HOPM OOIIEeCTBA.

IIpakTHKOOpPHEHTHPOBAHHOCTL. BkitoyeHne B ypok uMH(pOpMalMU M3 aKTyalbHOW mHoOBecTkH (BpyueHue HoOeneBckoil mpemuu, MOIUTHUECKHE
coObITHsA, TeorpaduyecKue OTKPBHITHS U T. 1.), oO0cyxnaeHue mpobiem u3 moBectku KOHECKO, B3anmooTHOIIeHM Jonel depe3 MpeaMETHYIO
cocrtapistonyo. Co3aHue ycioBUs ISl IPUMEHEHUs PEIMETHBIX 3HAHUI Ha MPAKTHKE, B TOM YHCJIE U B COI[MAIbHO 3HAYUMBIX Jejiax (IIpoBeIeHue
UCCIIEIOBAaHUM Ha TypcleTe, B SKCIEAUIMH C MOCIEAYIOIUM aHAIU30M Pe3yIbTaTOB Ha YpOKE, IPU OpraHU3alluu MPOCBETUTEIBLCKUX MEPONpPUSTUI
JUI MaJblllei, BOCIUTAaHHUKOB MpHUIoTa). Takas NeATelbHOCTh Pa3BUBAET CIOCOOHOCTh MPUOOpETaTh 3HAHUS 4Yepe3 MPU3MYy HX HPAKTHUYECKOTO
MIPUMEHEHHUSL.

E:xeronHasi mko/JbHasi HayYHO-NPaKTHYecKasi KoH(pepeHuus. Popma opraHuzalii HAy4YHO-UCCIEAOBATEIbCKON AEATEILHOCTH 00ydYaroluXxcs
JUIS YCOBEPIIEHCTBOBAHUS Mpoliecca oOyueHus: u npodopueHTanuu. B npoiecce AesITENbHOCTH MTPOUCXOAUT PA3BUTHE HABBIKOB MCCIIEI0BATEIBCKOM
paboThl; HABHIKOB KOMMYHHKAI[MM M CaMOPAa3BUTHS, MOJyYEHHE MMO3UTUBHOTO OIBITa OOIIEHMS] CO B3POCIBIM Ha OCHOBE MPEIMETa, 3HAKOMCTBO C
MIPOEKTHBIM IIUKJIOM.

IedgcrBo. Opranmsanus medcTBa CHIBHBIX YYCHHMKOB B Kiacce Haj Oosiee ciabbimu. Takas ¢opma paboThl crocoOCTBYET (GOpMHPOBAHUIO
KOMMYHHKATHBHBIX HABBIKOB, OIIBITA COTPYIHUYECTBA M B3aUMOIIOMOIIH.

HNuTepakTuBHBbIE (popMBbI pabOTHl ¢ 00YyUAIOUIUMUCS, KOTOPbIE AAIOT OOYYaIOUIUMCSI BO3MOXHOCTh MPUOOPECTH OMBIT BEACHUS KOHCTPYKTHBHOTO
JMaNioTa U y4aT KOMaHHOW paboTe U B3aMMOJICHCTBHIO.

TemaTn4yeckoe MuIaHUpoOBaHue MO xuMuM §-9 KiIacchl COCTABJICHO ¢ y4eTOM paldoyeil mporpaMmMbl BOCIUTaHusA. Bocnnrare/bHbIA NOTEHIAA
JAHHOIO0 Y4e0HOr0 npeaMera o0ecneynBaeT Peain3anuio CJeAyIOIHX HeJeBbIX IPHOPUTETOB BocnuTanus ody4awmmuxces O0O0:



- (opMupoBaHHE LEHHOCTHOTO OTHOIICHUS K TPYAYy KaK OCHOBHOMY CIIOCOOY IOCTHMIKECHHS >KM3HEHHOTO OJIarOTOJydusi 4eJOBEKa, 3aJory ero
YCIIEIIHOTO TPO(ECCHOHATBHOTO CAaMOOTIPE/ICICHUST M OIIYLICHUS YBEPEHHOCTH B 3aBTpamiHeM AHe (paboTa Ha ypOKe, MOATOTOBKA JOMAIIHUX
3aJlaHui, caMoo0Opa3oBaHueE);
- (hopMupoBaHHE IIECHHOCTHOTO OTHOIIEHHUS K CBOEMY OTEYECTBY, CBOCH Majioi u OoJsbmioi PoauHe kak mMecTy, B KOTOPOM YEIOBEK BBIPOC M TIO3HAI
NepBHIE PAJIOCTH M HEYaud, KOTOpas 3aBellaHa eMy MpeAKaMU U KOTOPYIO HyKHO obeperath (MUKpoTeMbl «Kak cuntanu B cTapuHy», «OT JOKTEH U
JaIoHEN K METPUYECKOU cucTeme»);
- (opMHpOBaHKE [IEHHOCTHOTO OTHOUICHHS K MUPY KaK TJIABHOMY HPUHITUITY Y€JI0BEYECKOTO OOIIEKUTHS, YCIOBHIO KPEMKOH APYKObI, HaJTa)KUBAHUS
OTHOIICHUH C KOJUIeraMy B OyJyIIeM U CO3JIaHus OJIaronpUsTHOTO MUKPOKIIMMAaTa B CBOEH COOCTBEHHON CeMbe (MPUMEHEHHE UHTEPAKTUBHBIX (OpM
OpraHu3aIi Y4eOHOU IeATeTLHOCTH Ha YPOKE, HapUMep TrpymnnoBas padbora);
- (opMHUpOBaHUE IIEHHOCTHOTO OTHOUICHHS K 3HAHHMSM KaK WHTEJUIEKTYyalbHOMY pecypcy, oOecreunBaromemMy Oyayliee YeloBeka, Kak pe3yabTaTy
KpPOTIOTIIMBOTO, HO YBJIEKATEILHOTO Y4eOHOTO Tpy/a (paboTa Ha ypoKax, MOArOTOBKA JOMAIIHUX 33/1aHui, caMo00pa3oBaHue);
- (hopMupoBaHHE IIECHHOCTHOTO OTHOIICHHS K KYJIBTYpEe KaK yXOBHOMY OOTaTCTBY OOIIECTBAa M B&XKHOMY YCJIIOBHIO OIIYIIEHHUS YEIOBEKOM TOJTHOTHI
MIPOKMBAEMOM KH3HH, KOTOPOE A0T €My YTeHHE, MYy3bIKa, HICKYCCTBO, T€aTp, TBOPUECKOE CaMOBBIpaKeHHUE (TeMa «/[py’KUM ¢ KOMITBIOTEPOM);
- (dopMHpOBaHWE IICHHOCTHOTO OTHOIIEHHUS K 3J0POBBIO KaK 3ajJoOry JOJTOW W aKTHBHOW J>KM3HHM 4YeJOBEKa, €ro XOPOIIEro HACTPOSHHS W
ONTHUMHUCTUYHOTO B3IJIsi1a HA MUD ((DU3MUHYTKH Ha YPOKax);
- ¢opMupOBaHHE IIEHHOCTHO OTHOLIEHUS K OKPYXKAIOIIMM JIIOJIM KakK Oe3yCIOBHOM M abCONIOTHON IEHHOCTH, KaK PaBHONPABHBIM COLUAIbHBIM
napTHepaMm, ¢ KOTOPbIMH HEOOXOOMMO BBICTpaMBaTh J0OpOKENaTeNbHbIE M B3aUMOTOICPKUBAIOIINE OTHOILIEHUS, AAIOLIME YEJIOBEKY pajocTh
0OIIeHNsT ¥ TIO3BOJISIIONTME M30eraTh YyBCTBAa OJAMHOYECTBA (MPUMEHEHHWE MHTEPAKTHBHBIX (DOPM OpraHU3aIuM y4eOHOW JESITEIIbHOCTH Ha YpPOKE,
HaIrpuMep TpymmoBas padbora);
- (hopmupoBaHKe IIEHHOCTHOTO OTHOIICHUS K CaMUM cebe Kak X03sieBaM CBOEH CyIbObI, CaMOOIPEAEISIONIMMCS U CAMOPEATU3YIOIUMCS JTUYHOCTSIM,
OTBEYAIOIIUM 33 CBOE COOCTBEHHOE OymyIiee (caMOperysius).

Peanuzanus neparoraMu BOCIIUTATENBHOTO TOTEHIMANIA YPOKa MPEANOaraeT cieayrolee:
- YCTaHOBJICHUE JIOBEPUTEIbHBIX OTHOIICHUN MEXKIY MEAaroroM M 00ydarolUMUCs, CIOCOOCTBYIOMINX MO3UTUBHOMY BOCIPHUSITUIO O0yUYaIOIIMMUCS
TpeOOBaHUN M MPOCHO MENAroruvyeckoro pabOTHUKA, MPUBJICUCHUIO MX BHUMaHMS K OOCYXJaeMOl Ha ypoke WHGOpMAaIlUU, aKTUBH3AIMH HUX
M03HABATEIbHON AEATEIbHOCTH;
- moOyxaeHue oOyyaronmxcs coONIoJaTh Ha YpPOKe OOIIENpPUHSATHIE HOPMBI IMMOBEACHHUSA, MpaBuia OOMICHHS CO CTapIIUMU (MEeJaroru4yecKuMu
paboTHUKAMU) ¥ CBEpCTHUKAMU (00y4arOIUMHUCSA ), TPUHIUIIBI Y4eOHON AUCHUILTUHBI U CAMOOPTaHU3aIl1H;
- IpUBJICYCHHE BHUMAHHs 00y4aloNIMXcsl K IEHHOCTHOMY acleKTy M3ydaeMbIX Ha YpOKax sIBJICHMI, OpraHu3alus ux paboThl ¢ MOJIy4aeMoil Ha ypoKe
COLIMAJIBHO 3HaYMMOM MH(popManueil — THULIMUPOBaHUE ee 00CYXAEeHUS, BhICKAa3bIBaHNUs 00Y4aIOLMMKCS CBOETO MHEHHUs IO €€ MOBOJY, BBIPAaOOTKH
CBOET0 K HEll OTHOIIICHUS;
- HUCMOJb30BaHHE BOCIUTATEIbHBIX BO3MOXKHOCTEH coJepXaHMs Yy4eOHOro mpeaMeTa dYepe3 JeMOHCTpalMio OOydaroluuMcs HPHUMEpPOB
OTBETCTBEHHOI'0, TPAKJAHCKOTO IMOBE/IEHUs, MPOSIBIEHUS YeOBEKOJIOUsS M J00pOCEepIedyHOCTH, Yepe3 MOoAOOp COOTBETCTBYIOIIUX TEKCTOB IS
YTEHUS, 3a/1a4 JJIsl PEIIeHNUs], TPOOJIIEMHBIX CUTYAIUl s 00CYK/IEHUS B KJ1acce,



- IpUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (HOPM paboThl ¢ 00YJAIOUIMMHUCS: UHTEIUIEKTYyIbHBIX UT'P, CTUMYIHPYIONUX ITO3HABATEIbHYI0 MOTHBAIHIO
O6y‘-IaIOHII/IXC$I; JUOAKTHYCCKOIr'o Te€arpa, rac NoJaIyudCHHBIC Ha YPOKE 3HAHHA 06I)IFpI)IBaIOTC$I B TCATPAJIbHLIX IMOCTAHOBKAX; I[I/ICKYCCI/II;'I, KOTOPBIC Jar0T
00y4aromuMcsi BO3MOKHOCTh NPHOOPECTH OIBIT BEACHHS KOHCTPYKTHBHOTO IWAJIOTA; T'PYIIIOBOW pabOThl WM pabOThl B Mapax, KOTOPHIE ydar
oOyJaromuxcss KOMaHIHOW paboTe U B3aUMOJICHCTBHIO C IPYTUMHU 00yJarOIIUMUCS;

- BKIIIOYCHHMEC B YPOK HUI'POBBLIX MPOLEAYP, KOTOPHLIC IMOMOTrarOT HOAACPIKATHL MOTHBALIUIO 06yqa}0m1/1xcs1 K IOJY4YCHUIO 3H3,HPII>1, HaJIa> KUBaHUIO
TMO3UTUBHBIX MEKJIMYHOCTHBIX OTHOIIIEHUM B KJIacCe, MOMOTAIOT YCTAHOBJIEHHUIO TIOOPOKENaTeNIbHOM aTMOCheEPHI BO BpEMS YPOKa;

- opranm3anus medcTBa MOTUBUPOBAHHBIX U 3PYIUPOBAHHBIX 00YJAIONIMXCS HAJ MX HEYCIIEBAOIIMMHU OJHOKJIACCHUKAMHU, JTAIOIIETO 00y4JaroIIUuMCst
COIIUAJIBHO 3HAYUMBII OIIBIT COTPYAHHNYICCTBA U B3aMHOU IIOMOIITH,

- WHUIIMUPOBAHHME W TIOJJEP>KKA MCCIEIOBATEIBCKON AEATEIbHOCTH OOYYaIOMIMXCS B paMKax pealu3ald UMH WHIUBUIYATBHBIX U TPYMIIOBBIX
HCCIIEIOBATENILCKUX MPOEKTOB, YTO JACT OOYJarOIIUMCSI BO3MOXKHOCTh NMPHOOPECTH HABBIK CAMOCTOSITEIIFHOTO PEHICHUSI TEOPETUIECKOH MPOOIEeMBI,
HaBbIK F€HEpUPOBaHUA U O(OPMIICHHUSI COOCTBEHHBIX MJI€H, HABBIK YBAKUTEIBHOTO OTHOIIEHMS K UY)KUM HAesIM, 0OPMIIEHHBIM B paboTax Jpyrux
uccienoBaTeliell, HaBbIK MyOJUYHOTO BBICTYIUIEHUS MI€pe]l ayIUTOpUel, apryMeHTUPOBAaHUS M OTCTaUBAaHMSI CBOEH TOUKHU 3PEHHUSL.

®opMbI peau3anui BOCIUTATEIHLHOT0 KOMIIOHEHTA IKOJIBHOI0 YPOKA:

IIpaBuaa kadunera. Mrposas ¢popma ycTaHOBKH IpaBHJI KaOKWHETa MO3BOJISIET TO0OUTHCS TUCLUIUIMHBI HAa YpOKe, IpeKpallieHus Oro3JaHuil Ha YpoK,
MpaBUWIIBHON opranuzanuu padouero mecta. [Ipu 3Tom y oOydaromuxcsi GoOpMUPYIOTCS HABBIKM CAaMOOOCITYKUBaHUs, OTBETCTBEHHOCTH 3a KOMaH[y-
KJIacC, YBaXKEHHE K OKPYXKAIOUIUM, PUHATHE COIUAIBHBIX HOPM OOIIeCTBA.

IIpakTHKOOPUEHTHPOBAHHOCTH. BKitoueHne B ypok mH(OpMalMK U3 aKTyaJIbHOW MOBECTKH (BpydeHune HoOeneBckod mpeMuM, MOJMTHYECCKHE
coObITHsA, TeorpaduyecKue OTKPBHITHS M T. 1.), oOcyxaeHue mpobiem u3 moBectku KOHECKO, B3anmMooTHOIIeHM Jonel depe3 MpeaMETHYIO
coctapistonyo. Co3anue ycioBUs sl MPUMEHEHUS IPEIMETHBIX 3HAHUI Ha MPAKTHKE, B TOM YHCJIE U B COIMAIILHO 3HAYUMBIX Jeniax (IIpoBeleHue
WCCIIEIOBAaHUI Ha TypcleTe, B SKCIEIUIMH C MOCIEAYIOIUM aHAIU30M pEe3yJbTaTOB Ha YpOKe, IPU OpPraHu3aliy MPOCBETUTEILCKUX MEPOIPUS TUN
JUI MaJbIIlel, BOCIUTAHHUKOB IMpHUIOTa). Takas AeATeIbHOCTbh Pa3BUBAET CIIOCOOHOCTh MPUOOpETaTh 3HAHUS 4Yepe3 MPU3MY HX MPAKTHUYECKOIO
MIPUMEHEHHUSL.

E:xeronHasi mko/jibHasi HaAyYHO-NPaKTHYecKasi KOH(pepeHuus. Popma opraHuzalii HAy4YHO-UCCIEAOBATEIbCKON AEATEILHOCTH 00ydYaroluXcs
JUIS YCOBEPIIEHCTBOBAHUS Mpoliecca oOydeHus: U npodopueHTanuu. B npoiecce AesITENFHOCTH MTPOUCXOAUT PA3BUTHE HABBIKOB MCCIIEI0BATEIBCKOM
paboThl; HABHIKOB KOMMYHHKAIIMM U CaMOPAa3BUTHS, MOJyYEHHE MMO3UTUBHOTO OIBITa OOIICHHS] CO B3POCIBIM HAa OCHOBE MPEIMETa, 3HAKOMCTBO C
MIPOEKTHBIM IHKJIOM.

ledcerBo. Opranuzanus medcTBa CUIBHBIX YUYEHUKOB B Kiacce Haja Oosee crnabbiMu. Takas ¢opma paboTbl crmocoOCTBYeT (HOPMHUPOBAHUIO
KOMMYHHKATHBHBIX HABBIKOB, OTIBITA COTPYAHUYECTBA M B3AUMOIIOMOIIH.

HNuTtepakTuBHbIe (PopMBbI pabOTHI C 0OYUAIONIUMUCS, KOTOPbIE JAIOT OOYUYaIOIUMCSI BO3MOXKHOCTh MPUOOPECTH OMBIT BEACHUS KOHCTPYKTHBHOTO
JMaNioTa U y4aT KOMaHIHOW paboTe U B3aMMOJICHCTBHIO.



TemaTnueckoe mianuposanme 8 kiaace (704)

Ha3Banue Tembl KomunuectBo | IlpakTnueckux padot KoHTpoabHbIX paboT
4acoB
Beenenue 2 1 -
Pazoenl Bewecmea u xumuueckue s61eHUs ¢ -
noO3UYUU AMOMHO- MOAEKYISIPHO20 VUEHUSL.
Tema 1. XuMmdeckre 2JIEMEHTRI U BEIIECTBA B CBETE
ATOMHO-MOJIEKYJIIPHOTO YUCHUSI
16
Tema 2. XuMH4YECKHUE pEAKIIUU. 3aKOHBI COXPaHEHUS 6 - 1
MacChl DHEPTHUH.
Tema 3 MeTo1bl U3y4eHUS XUMUHU. 2 -
Tewma 4.BemecTBa B OKpy>Xarolen HaC MpUpoJIe U 4 2
TEXHUKE
Tema 5. Ilonstue o razax. Bozmyx. Kucmopos. 7 1 1
['openue
Pazoen 2Xumuuecxue snemenmol ,6euecmea u 1
MUMU4ecKue peakyuu 8 ceeme 31eKmpOoHHOU
meopuu
Tema6. OCHOBHBIE KJIACChl HEOPTAHUYECKUX 11 1 1
COEeIMHEHUN
Tema 7. CTpoeHHE aTOMA. 3 - -
Tema 8. Ilepnonuueckuii 3aKOH U MEPUOINYECKAS 4 - -
cucrteMa sneMeHToB JI. 1. Menzaeneena.
Tema 9. CtpoeHue BeliecTra 6 1




Tema 10.Xumuueckue peakyuu c céeme 2
9/1eKMPOHHOU Mmeopuu
Tema 11. Bogopon u ero BaxHEUIINE COCTMHEHUS. 3 1

Tewma 12 .I'asoreHsl 4 1 1

Hroro 70 7 6

9 kaacc (684)
HaszBanue tembl KosmuecTBo [IpakTrueckux padbot KoHTposbHBIX paboT
4acoB
[ToBTOpEHME HEKOTOPBIX BOMPOCOB Kypca & 2 - -
KJj1acca
Paznen 1 Teopernueckne OCHOBBI XUMHUHU 14 - -

Tema 1. Xumuueckue peakiyu 1 3aKOHOMEPHOCTH 2 -
WX MPOTEKAHUS
Tewma 2. PactBopbl. Teopust 2JIEeKTPOTUTHIECKOI 13 1 1
muccormanuu. (114.)
Pasznen 2 DneMeHTHI HEMETAJUIBI UX BaXKHEHUIIIHE 38
COCIMHEHUS
Tema 3. OOmias xapakTepuCTHKa HEMETAIIJIOB 3 - -
Tema 4. Iloarpynna kucinopoja v €€ TUIINYHbIE 7 - 1
MPEACTABUTENH .




Tema 5. [Toarpymma azora u €€ THIIUYHBIE
MIPEACTABUTEIH

Tema 6. [loarpymma yriepoaa 8
Tema7. O0mue cBeneHrs 00 OPraHNIeCKUX 13
COEIUHEHUAX

Pasznen 3 OOuue cBOMCTBA METAILIOB 7
Tema 8. MeTamibl ri1aBHBIX U TOOOYHBIX 7
TIOITPYIIIT .

Paznen 4 I1pon3BoACTBO HEOPTraHUUECKUX 7
BEIIIECTB M X IPUMEHEHHUE

Tema 91Ipon3BOACTBO HEOPraHUYECKUX 7
COE€IUHEHNH

HUTOI'O: 68
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