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1. HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma mo HampaBieHHIO «XuUMUsS» s ydaimedcs 11 kiacca,
HcxakoBoit Mapraputsel ButanbeBHbl ¢ OB3 cocraBieHa B COOTBETCTBHHM CO
CIEAYIOIIMMUA  HOPMATUBHO-NPABOBBIMA U HMHCTPYKTUBHO-METOJINYECKUMU
JOKYMEHTaMU:

o Kounsennuss OOH o npaBax pebenka (1989 r.).

o Konsenuust OOH o npaBax naBanuaos (2006 r.).
o Konctutymus Poccuiickoit @enepanuu (1993 rona).
° denepanbHblil 3ak0H «O COlMaIbHON 3allMTE HHBAIMIOB B Poccuiickoit

Oenepanun» ot 24 HOsOps 1995 roma Ne 181-D3 (c W3MEHEHUSAMH OT
22.12.2008 r.).

o Konmenuus 10AroCpovyHOro COLMAIBHO- SKOHOMHYECKOTO Pa3BUTHUS
Poccuiickonn ®epepauun Ha mnepuon no 2020 roma, pasagen Konuenuwus
pazButusi ooOpazoBanuss P® g0 2020r. (yTBepKlIe€Ha pacrlopsiKEHUEM
[TpaButensctBa PD o1 17 HOs10pst 2008r. Ne1662-p).

o OI'OC HOO oOyyaromuxcsi € OrpaHUYCHHBIMH BO3MOXKHOCTSIMU
3M0pOBbsi  (YTBEpKJEH TMpuKazoM MuHHUCTepCTBa O0pa3oBaHUs UM HAyKU
Poccuiickoit @enepanuu ot 19.12.2014 romga Ne 1598).

o ®I'OC oOpa3zoBaHus OO0y4YalIIMXCA C€ YMCTBEHHOM OTCTaJOCThIO
(MHTEJUICKTyaIbHBIMU HapyllIeHUsIMU) (YTBEPKIIEH MpUKa3oM MUHHCTEpCTBA
oOpazoBaHnus u Hayku Poccuiickoit @enepanuu ot 19.12.2014 roga Ne 1599.

° [lucemo  MunoOpazoBanuss P® «O cnemuduke AesITENBHOCTH
CHenuaibHBIX (KOPPEKIIMOHHBIX) o0pa3oBaTenbHbIX yupexkaenuit [ - VIII
BujioB» OT 04.09.1997 N 48 (pexn. ot 26.12.2000).

o WNuctpykTuBHOE nucbMo Muno6pazoBanuss PO ot 26.12.2000 Ne3 «O
JIOTIOJIHCHUU  MHCTPYKTUBHOrO mnHuchMa MuHoOpazoBanusi Poccuu ot
04.09.1999 Neo 48».

o Konmnenmus cnenuanbHoro (peepanbHOro rocy1apCTBEHHOIO CTaHAapTa
JUIsL IETe C OrpaHMYEHHBIMU BO3MOXKHOCTSIMHU 3710poBbsi/ Manodees H.H.,
Huxonsckas O.C., Kykymkuna O.1., 'onuaposa E.JI. ot 10.05.2010r.

o Canurapuo-smunemuosiorndeckue mpaBuwia CanlluH 2.4.2.2821-10
«CaHUTapHO-ITUJIEMUOJIOTUYECKUE TPEOOBAaHUSI K YCIOBHUSIM U OpraHU3aIlUU
oOy4eHHUs B 00pa30BaTENIbHBIX YUPEKACHUAX», KOTOPbIC BBEACHBI B JICUCTBUS
29 nexabpss 2010 roma IloctanoBinenwem [J1aBHOTO TOCYAapCTBEHHOIO
canutapHoro Bpada P® ot 29 nexadps 2010 roxa.

o @enepanbHblii  0asucHblli  yueOHbIM muian  (IIpukaz MuHucrepcTBa
obpazoBanus Poccuiickoit ®enepanmm ot 09.03.2004r. Ne 1312 «OG6
yTBepKJIeHUn (denepanbHOro 0a3MCHOrO0 y4eOHOTO ITUTaHA U TPUMEPHBIX
y4eOHBIX IUIAHOB ISl 00pa30BaTeNbHBIX yupexaenuit Poccuiickoit deneparumy,
peaNu3yIoNIMX MPOTrpaMMBbI OOITIETO 00Pa30BAHUS.

o [Ipuka3z MunucrepctBa obOpa3zoBanus u Hayku PD «OO0 yTBepkaeHuuU
[Topsimka opraHu3anyu U OCYIIECTBICHUSI 00pa3oBaTeIbHON AEATEIBHOCTU MO
OCHOBHBIM  00111€00pa30BaTeIbHBIM  MporpaMMaM -  00pa30oBaTeIbHBIM



nporpaMMaM HadajlbHOTO OOIEro, OCHOBHOTO OOIIEr0 W CPEeIHEro oOIero
oOpazoBanusi» Ne 1015 ot 30.08.2013r.

. ®enepanbHbiii  koMmoHeHT  [ocymapcTBeHHOro  00pa3oBaTENBLHOTO
cTaHjapra oOmiero oOpa3oBaHUs, YTBEPXKACHHBIM MpHKa3oM MwuHoOpazoBaHUs
Poccum ot 05.03 2004 r. Ne1089 «O06 ytBepxkaeHun QgenepaibHOr0 KOMIIOHEHTA
rOCyJAapCTBEHHBIX CTAaHJIAPTOB HAyaJdbHOTO OOIEro, OCHOBHOTO OOIIEro u
cpeaHero (IoJIHOT0) O0IIero 00pa3oBaHUY;

. [Ipukaz MunoOpa3oBanuss Poccun ot 09.03.2004 1. Nel312 «O6
yTBepXkAeHUH (efepaabHOro 6a3ucHOro y4eOHOro IUlaHa U MPUMEPHBIX Y4eOHBIX
IJIaHOB JUIsi  00leoOpa3oBarelbHbIX yupexaeHud Poccuiickoit ®denepanuu,
peaTu3yIoNIMX MPOrpamMMbl OOIIEr0 00pa30BaHUs»;

. [IpumepHble MpOrpaMMbl OCHOBHOIO OOILNET0 M CpPeaHEro (IIOJHOIO)
oOmero oOpa3oBaHud IO XUMHHM (TUCBMO JlemapTramMeHTa rocyl1apCTBEHHON
noauTuku B 00pazoBanuu MO u P® ot 07.06.2005 1. Ne03— 1263).

= [Tpuka3 MunuctepcTBa oopa3oBanusi U Hayku Poccuiickoii denepauu ot
09.12.2008 Ne 379 «O0 yrBep:xkaennu ¢eaepajbHbIX NepevyHeil Yy4eOHMKOB,
PEKOMEHJA0BAHHBIX (JIONMYLIEHHbIX) K HCHOJb30BAHMIO B 00pa30BaTeibHOM
npouecce B o0pa3oBaTeJIbHBIX YUpexIeHUsIX, peaM3yuux
o0pa3oBaresibHbIe NPOrpamMMbl  00miero o0pa3oBaHUA W  HMEIOIIUX
roCyIapCTBEHHYI0 AKKPeIAUTAIUIO»;

. TpeOoBaHUs K OCHAIIEHUIO 00pa30BaTENBHOTO MPOIIECCA B COOTBETCTBUU C
coJiep>KaTeJIbHbIM HAOJHEHUEM YUEOHBIX MPEAMETOB (heIepalbHOr0 KOMIIOHEHTA
roCcyJapCTBEHHOI0 00pa30BaTEIbHOIO CTaHAAPTA.

B Heil cobnrogaeTcsi IpeeMCTBEHHOCTh C (peAepalibHbIM T'OCYIapCTBEHHBIM
0o0pa30oBaTeabHbIM CTAaHAAPTOM HAYAJBHOTO O0IIEro 0Opa30BAHMS, YUYUTHIBAIOTCS
BO3pPACTHbIE U TCUXOJOTUYECKHE OCOOCHHOCTH IIKOJIBHUKOB, OOy4YaloIIMXCs Ha
CTYIIEHU OCHOBHOTO 0011Iero 00pa30oBaHUsl, yUUTHIBAIOTCS MEXKIPEIMETHBIE CBSI3H.

[Iporpamma paccuntana Ha 68 4acoB (2 4aca B HEJIEIIO).

Jlannass mnporpamma mnpeaycMmaTpuBaeT (OPMHUPOBAHHME Yy  YUaIIUXCS
o0mIeyuyeOHbIX YMEHUNM M HABBIKOB, YHHUBEPCAIBHBIX CIOCOOOB ACSATEIBHOCTH H
KJTFOUEBBIX KOMIIETEHIIMHA. B ATOM HampaBieHHH NPUOPHUTETAMHU Jii Y4eOHOTO
MpeIMeTa «XUMHUS» B CTapliedl mkosie Ha 0a30BOM ypOBHE SBJISIOTCS: YMEHUE
CaMOCTOSITEIbHO W MOTHMBHPOBAHHO OPraHU30BHIBATH CBOK) I103HABATEIIBHYIO
NEeATEIbHOCTh (OT TMOCTAaHOBKM II€IM JO0 TOJIYYEHHS U OLIEHKU pPe3yJbTaTa);
ONpEIENCHNE CYLIHOCTHBIX XapaKTEPUCTHK H3Yy4YaeMOIro OOBEKTa; YMEHUE
pa3BepHyTO OOOCHOBBIBATH CYXICHHUS, JaBaTh OINpPEACJICHUs, NPHUBOJIUTH
JI0OKa3aTelibCTBa; OLEHMBAHME W  KOPPEKTHUPOBKA CBOETO IOBEJICHUSA B
OKpYXalolllel cpelie; BBIMOJIHEHHE B MPAKTHUECKOW JIEATEIbHOCTH U B
MOBCEIHEBHON  JKM3HM  DKOJOTMYECKUX  TpeOOBaHUIA; UCIIOJIb30BaHUE
MYJIBTUMEIUMHBIX PECYPCOB M KOMITHIOTEPHBIX TEXHOJOTUH i 00pabOoTKH,
nepeaadr, CUCTeMaTh3aluu WHQPOpMaIUU, CO3/JaHue 0a3 aHHBIX, MPE3CHTAIUU
pPE3YyAbTATOB MO3HABATEILHON U MPAKTUYECKON NESITEILHOCTH.

B ocHOBy mnporpaMMbl MOJOKEH MPUHIUMI Pa3BUBAIOMIETO OOy4YECHHUS.
[Iporpamma omnupaeTcs Ha Marepual, u3ydeHHbld B 8—10 kmaccax, mo3Tomy
HEKOTOpBIE TEMBI Kypca paccMaTpUBAIOTCs MOBTOPHO, HO YK€ Ha 0oJjiee BBICOKOM



TEOPETUYECKOM ypoBHE. Takoil MOAXOA TMO3BOJSET YINIYyOJsATh W pa3BUBATH
IIOHATHE O BEIIECTBE M XMMHYECKOM IIPOLECCE, 3aKpEeIUIATh NPONACHHBINA
MaTepyall B aKTUBHOM MaMSTH y4allUuXcsl, a TAKKE COXPaHATh IPEEMCTBEHHOCTD B
npouecce 00y4eHHusl.

Benymas ponb B packpbITUM COAEpKaHMs Kypca xumuu 11 kmacca
IPUHALICKUT DIIEKTPOHHOM TEOpUH, NEPUOJUYECKOMY 3aKOHY M CHUCTEME
XMMHUYECKUX 3JIEMEHTOB KakK HanOoJiee OOIMM Hay4YHbIM OCHOBaM XUMUHU.

B nannom kypce cucteMaTU3UpyrOTCs, 0000IIAIOTCS U YIIIyOJISIFOTCS 3HAHUS
O paHee H3YYEHHBIX TEOPHUSIX M 3aKOHAX XHUMHUYECKOM HAyKH, XHUMHYECKUX
IIPOLIECCAX U MPOU3BOJCTBAX.

[Iporpamma  oOecrieuMBaeT  CO3HATEIBHOE  YCBOEHHE  YYAIIMMHCS
BOXHEHIINX  XUMHUYECKUX 3aKOHOB, TEOpU M  TOHATHI,  (dopMHUpYyeT
NPEACTABICHUE O POJM XUMHUHA B Pa3BUTUM Pa3HOOOpPA3HBIX OTpaciei
IIPOU3BOJICTBA; 3HAKOMHT C BEUIECTBAMH, OKpYXKaroluMu 4desoBeka. [Ipu 3tom
OCHOBHO€ BHUMAaHHE YJEIAETCS CYIIHOCTH XMMHUYECKHX PEaKUUi M METOAAaM HX
OCYILIECTBIICHUS, a TAKXKE CIIOCO0aM 3alUThl OKPYKAIOIIEH Cpeibl.

[Iporpamma cocTaBJIeHa € Yy4YE€TOM BEAYLIEH POJIM XHUMHYECKOIrO
sKcriepuMeHTa. I[IpegycMarpuBaroTcss BCE€ BHUABI  IIKOJBHOTO XMMHUYECKOTO
HKCIEPUMEHTA — JEMOHCTPALIUHU, JJAOOPATOPHBIE OIBITH U MPAKTHUYECKHE PaOOTHI.
Pabouas mporpamma 1o XuMuu peanusyercs uyepe3 (GOpMUPOBAHUE Yy YUalllUXCs
oO1Iey4yeOHbIX YMEHU M HABBIKOB, YHHUBEPCAJIbHBIX CIOCOOOB AESITENBHOCTU H
KJIFOUEBBIX KOMIIETEHUMHA 32 CYET HUCIOJIb30BAHUS TEXHOJIOTMM KOJUIEKTHBHOTO
OoOy4eHHMsI, OMOPHBIX KOHCIEKTOB, AUAAKTUYECKUX MATEPHUAIOB, U MPUMEHEHUS
TEXHOJIOTUH TpaUuecKoro npeacTaBieHuss HTHPOPMALIMK MIPU CTPYKTYPUPOBAHUHU
3HAHUU.

B umemom Kypc TO3BOJNSET pa3BUTh MPEJICTABICHUSA Y4YalUXCA O
NO03HAaBa€MOCTU MHpaA, €IMHCTBE XUBOM M HEKMBOH NPUPOJbI, CPOPMHUPOBATH
3HAHHUS O BAXHEWIIMX AacCIleKTaxX COBPEMEHHOW €CTECTBEHHOHAYYHOU KapTHUHBI
MHUpPa, YMEHHUS, BOCTpPEOOBaHHbIE B ITOBCEJIHEBHOM JKU3HU M TIO3BOJIAIOLINE
OPUEHTHPOBATHCS B OKPYKAIOIIEM MUPE, BOCIIUTATh YEJIOBEKA, OCO3HAIOIIETO ceOsl
Y4acThIO TPUPOBI.

Peanuzanuss gaHHOM mporpaMMbl B Ipolecce OOydeHUs MO3BOJIUT
yYaIMMCsl YCBOUTB KIIFOUEBBIE XMMUYECKHME KOMIIETEHLIIUH U NOHATh POJIb XUMUHU
Cpelu ApYrux HayK O MPUpOJIe, 3HAUCHUE €€ AJI YEJI0BEeUeCTBa.

2. HUEJAU U 3AJAYHN

Ilenw: OCBOCHHE 3HAaHUM 0 XUMHYECKOMN COCTAaBJISIFOIICH
€CTECTBEHHOHAYYHOM KapTHUHBI MUPA, BAKHEUIIINX XUMUUYECKUX MOHATHI, 3aKOHAX
Y TEOPUSX.

3aoauu:
v’ OBJaJeHUE YMEHHAMHM HPUMEHATH IOJyYEHHBIE 3HAHUS U1 OOBACHEHHS
Pa3HOOOPa3HBIX XUMHUUYCCKUX SIBJICHUN W CBOMCTB BEIIECTB, OLICHKHU POJIH



XMMHHM B PAa3BUTUM COBPEMEHHBIX TEXHOJOIMM M TIOJYYEHUH HOBBIX
MaTepHaos;

v/ pasBHTHE MMO3HABATEIBHBIX HHTEPECOB M MHTEUICKTYAIBHBIX CIIOCOOHOCTEH
B IIPOLIECCE CAMOCTOSITENBHOIO MMPHOOPETEHUST XUMHYECKMX 3HAHUHA C
UCIIOJIb30BAaHUEM PA3JIMYHBIX MCTOYHHMKOB HH(OpPMAlMK, B TOM YHUCIE
KOMITBIOTEPHBIX;

v’ BocmUTaHWEe YOCKICHHOCTH B MO3UTUBHOW pOJM XUMHH B IKH3HU
COBPEMEHHOI0  OOIIEeCTBA, HEOOXOJMMOCTH XHMHYECKM TI'PaMOTHOIO
OTHOILIEHMS K CBOEMY 3J0POBBIO U K OKPYXKAIOIIEH CPEE;

v/ IpUMEHCHWE TIONYYCHHBIX 3HAHWM W yMEHHH JUii  0GE30MacHOro
MCITOJIb30BAHUS BEILIECTB U MATEPUAJIOB B OBITY, CEIbCKOM XO3ICTBE U Ha
IIPOU3BOJICTBE, PELICHUS IPAKTUYECKUX 3a1a4 B IOBCECIHEBHOW >KU3HH,
NPEAYNPEKICHNUS SBICHUNA, HAHOCSAIIMX BpEX 300pPOBBI0 YEIOBEKA U
OKPY’KAIOIIEH Cpee.

3. TPEBOBAHMUSA K YPOBHIO IOATI'OTOBKH YYALIUXCS

Bpe3yflbmame 06yueHu;l Xumuu y4eHuK 00J1)1CeH 3HAMb U NOHUMAMb:

- adICHelue XUMuyeckue NOHAMUA: BEIECTBO, XUMUYECKUN AJIIEMEHT, aToM,
MOJIEKYJIa, OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJIIPHAsl MaccChl, HOH, aJUIOTPONUS,
M30TOIbl, XUMUYECKasi CBS3b, AJIEKTPOOTPULIATENBHOCTh, BAJIEHTHOCTb, CTEIEHb
OKHUCJICHHS, MOJIb, MOJIIPHAs Macca, MOJISIPHBINA 00BhEM, BEIIECTBA MOJICKYJISIPHOTO
U HEMOJICKYJISIPHOTO CTPOCHMS, PACTBOPBI, DJECKTPOJUT U HEDJICKTPOJIUT,
AIEKTPOJIUTUYECKAS] TUCCOLMAIIUS, OKUCTUTEIh U BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTAHOBJICHUE, TEIUIOBOM 3(P(DEKT peakiuu, CKOPOCTh XUMHUYECKOW peakIuu,
KaTaJin3, XUMHUYECKOE pPaBHOBECHE, YIVIEPOJHBIN CKeleT, (yHKIMOHATbHAS
rpyIia, U30MepHsi, TOMOJIOTHS;

- OCHOGHbIE 3AKOHbl XUMUN: COXPAHEHUS] MAcChl BEILIECTB, MOCTOSHCTBA COCTABa,
MEPUOIMYECKUI 3aKOH,;

- OCHOGHblE meopuu Xumuu: XUMHUYECKOM CBS3U, 3JIEKTPOJUTUYECKON
JMCCOLUALINY, CTPOCHUS] OPTaHUYECKUX COCTUHEHU;

- BaIICHelUe 6eulecmea U Mamepuasbl: OCHOBHBIE METAJUIbl U CIUIABBI;, CEpHas,
COJIsIHAasl, a30THAsg M YKCYCHasi KHCJIOTHI; IIEJIOYHM, aMMHaK, MHUHEpaJbHbIE
yInoOpeHus, MeTaH, dTUIEH, alleTUJIeH, OCH30J, ATaHOJI, KHUPbI, MbLIA, TJIFOK03a,
caxapo3a, KpaxMmaj, KJIeT4aTKa, OCJKH, WCKYCCTBEHHBIE W CHHTETHYECKHE
BOJIOKHA, Kay4yKH, MJIaCTMAcCCHI;

Ymersn:
- Ha3bléamb W3YyYCHHBIC BEIIECTBA IO 'TPUBUAIBHOM" WM MEXAYHAPOIHOMN
HOMEHKJIATYpE;
- onpedenamp: BAJCHTHOCTb U CTENEHb OKUCIEHUS XUMUYECKHX DJIEMEHTOB, THII
XUMHUYECKON CBS3M B COECAMHEHUAX, 3apsA]l MOHA, XapaKTEp Cpeldbl B BOJHBIX



pacTBOpax HEOPraHUYECKHX COEOUHECHUN, OKHUCIUTENb W BOCCTAaHOBUTEID,
MIPUHAJICKHOCTh BEIIECTB K PA3JIMYHBIM KJIaCCaM OPraHMYECKUX COCAUHECHUN;

- Xapakmepu3oeamsv:. 3DIEMCHTbl MaJIbIX TNEPUOJOB IO HX IMOJOKEHHUIO B
nepuoandeckor cucreme J[.M. MenneneeBa; oOIMe XUMHUYECKHE CBOMCTBa
METaJUIOB, HEMETAJVIOB, OCHOBHBIX KJIACCOB HEOPraHWYECKUX M OPraHUYEeCKHUX
COCIMHCHUIN;, CTPOCHHE M XHMHUYECKHE CBOMCTBA M3YUYCHHBIX OPraHUYECKUX
COCJIMHCHUM;

- 00bACHAMB: 3aBUCUMOCTb CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHHUS; IPUPOY
XMMHYECKON CBS3M (MOHHOM, KOBAJCHTHOM, METANIMYECKOMN), 3aBUCUMOCTh
CKOPOCTH XHWMHWYECKOM PEAKIMU M TOJOXKEHHUS XUMHUYECKOTO PABHOBECHUS OT
pa3auYHbIX (PAaKTOPOB:

- @bINOIHAMbL XUMUYECKHM OSKCIIEPUMEHT [0 PACIO3HABAHHUIO BaKHEUIIINX
HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB;

- npoeooumsb CaMOCTOSITCIIbHBIA TMOMCK XHUMHYECKOW HH(popmamuu ¢
WCIIOJB30BAaHUEM PA3JUYHBIX HCTOYHHKOB (HAYYHO-TIOMYJISPHBIX  HW3JIaHHM,
KOMIIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB  MHTEepHeTa);  HCMOJIB30BaTh
KOMIIBIOTEPHBIC TEXHOJIOTHHM JUIsi OOpabOTKM W Tepeayd  XHUMHYECKOU
nH(pOpMaIK U ee IPeACTaBICHUS B Pa3IuIHbIX (opMax.

Hcnonb30oBaTh NpUOOpeTeHHbIC 3HAYEHHUS W YMEHHSI B MPAKTHYECKOM
AeSITeJIbHOCTU U MOBCEIHEBHOM "KU3HU JIJIA:

- OOBSCHEHHMS] XUMHUYECKUX SIBJICHHUHA, TPOUCXOJSANIUX B TpUpojae, OBITYy W Ha
MIPOU3BOJICTBE;

- ONpeACNICHUS BO3MOXXHOCTH TMPOTCKAHWUS XUMHUYECKUX TMPEBpAIICHUN B
Pa3TUYHBIX YCIOBHUSAX M OIIEHKH MX MTOCJICICTBHIA;

- SKOJIOTHYECKH TPaMOTHOTO TTOBEICHUS B OKPY>KaIOIIEH cpeie;

- OIICHKH BJIMSTHUS XMMHYECKOTO 3arpsA3HCHUS OKPYXKAIOIICH cpeabl Ha OpraHu3M
YeJIOBEKA M JIPYTHE )KUBBIC OPTraHU3MBbI;

- Oe3omacHOrO  OOpalieHuss C TOPHYMMH M TOKCHUYHBIMHU  BEIIECTBAMU,
71a00paTOPHBIM 000PYIOBAHUEM;

- PUTOTOBJICHUS PACTBOPOB 3aJaHHOM KOHIICHTPAIIMH B OBITY 1 Ha IMTPOU3BOJICTBE;
- KPUTHYECKOM OIEHKHU JIOCTOBEPHOCTH XUMHYECKON MH(POPMAIIUH, MTOCTYIAIOIICH
U3 Pa3HBIX KCTOYHUKOB.

4. OBBEM JJUCIUILINHBI U BUJIbl YYEBHOM PABOTHI

Buabl yueOHoi padoThI Yacel
AyIUTOpHBIC 3aHATHS 57
JlaGopatopHbie paOOThI 2
[IpakTruueckue paboThbI 3




PacuerHbie 3amaun 2

KoHTposibHbIE pabOTHI 4

5. COAEP KAHME JUCIIUIIJIMHBI

BaxxHeililnne XuMH4YecKHe MOHATHS M 3aKOHBI (9 4.)

Atom. Xumuueckuil anemeHTt. M3oromnsl. IIpocThie M CIIOKHBIE BEIIECTBA.
3aKOH COXpaHEHMSI MACChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPAIICHUS SHEPTUU
pd XUMHUYECKUX PEaKIuAX, 3aKOH TIOCTOSIHCTBA COCTaBa. BelecTa
MOJIEKYJIAPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS.

ATomHBIE opOuTanu, S-, p-, d-, f-amekTpoHsl. OCOOCHHOCTH pa3MEIICHUS
AJIEKTPOHOB MO OpOUTalsIM B aToMax MajblX W OOJIBIIMX TEPUOJIOB.
DHEPreTUYeCcKne YpOBHU, TMOAYpOBHH. CBA3b NEPUOJUYECKOrO 3aKOHA U
MEPUOJIMYECKON CHUCTEMBI XMMHYECKUX 3JIEMEHTOB C TEOPUEW CTPOCHHSI aTOMOB.
KopoTkuil u JJIMHHBINA BapuaHThI TaOJUIBI XUMHUYECKUX 3J1eMeHTOB. [lonoxxeHue B
MEPUOJINYECKOM CHCTEME XHMHUYECKHUX OJJIEMEHTOB BOJIOPOJAA, JIAHTAHOWIOB,
AKTUHOWJIOB U UICKYCCTBEHHO MTOJTYUYEHHBIX 3JIEMEHTOB.

BanmeHTHOCTP ¥ BaJ€HTHBIE BO3MOXHOCTH aTtoMmoB. [lepuoamyeckoe
W3MEHECHHUE BAJICHTHOCTH U Pa3MEPOB ATOMOB.

Ctpoenue Beniectna (6 4.)

XuUMHUYecKas CBsI3b. BUIbI 1 MeXaHM3MBI 00pa30BaHKUS XUMUYECKOW CBSI3H.
Nonnass cBsa3b. Kartuonsl u  aHWoOHbL. KoBajeHTHas HeNoJisipHash CBS3b.
KoBaneHTHas momnsipHas CBSI3b. DNEKTPOOTPULIATENBLHOCTh. CTENEHbh OKHUCIICHUS.
Merammueckas cBsizb. Bomopoanas cBs3b. [IpocTpaHCTBEHHOE CTPOEHUE MOJIEKYIT
HEOPraHUYECKUX U OPTaHUYECKUX BEILECTB.

Tumbel KpUCTAIUIMYECKMX PENIETOK MW CBOMCTBA BemecTB. [IpuumHBL
MHOT000pa3us BEIEeCTB: U30MEpUsl, TOMOJIOTHS, aJUIOTPOIHS, U30TOIHS.

Xumuyeckue peakuum (9 1)

Knaccudukanusa xumudeckux peakimii. CKOPOCTh XUMHUYECKUX PEaKIIHi.
Karanns. Xumuyeckoe paBHOBECHE U YCIIOBUS €TI0 CMELICHUS

JlabopaTopHbie paOOThI.

1. U3yueHne BIMSHUSA Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XHUMHYECKHX

peaKiui.

2. OmpesiesieHe peakiiuy Cpeibl YHUBEPCATbHBIM WHIUKATOPOM.

3. 'maponus coneit.

IIpakTHueckue paboTEHL.

1. BiustHue paziuuHbIX (aKTOPOB Ha CKOPOCTh XUMHUECKON PEaKIIUH.

PacueTrHbie 3a1a4u.




1. Berunciienne macchl (KOJTMYECTBA BEIIECTBA, 00beMa) MPOAYKTa PEAKITUH,
€CJIM M3BECTHA MAacca MCXOJHOTO BEIIECTBA, COJEPHKALIETO ONMPEACICHHYIO HOJIO
MIPUMECEN.

PactBopsI (8 4)

Hucnepcuble cuctembl. MctunHbie pacTBOpbl. CHocoObl  BBIPAKEHUS
KOHIIEHTPALMM PacTBOPOB: MACCOBasi JOJISI PACTBOPEHHOTO BEIIECTBA, MOJSPHAs
KOHLIEHTpauus. OJIEKTPOJMTHYECKas: AuccolManus. BomopoIaHbIil moOKa3aTelsb.
Peakiuu woHHOro oOmeHa. ['MA0MM3 OpraHMYecKMX W HEOPraHWYECKHX
COEIMHEHUN

JleMoHcTpanuu. Mogenu  HUOHHBIX, AaTOMHBIX, MOJEKYJSIPHBIX U
METAJTUYECKUX KpUCTATMYecKuX pemeTok. Dddext Tunnans. Moaenu Mosieky
U30MEPOB, TOMOJIOTOB.

[IpakTUyeckue padoThl.

1. TlpuroroBieHUe pacTBOPOB C 3aJaHHONW MOJISIPHON KOHIIEHTpAIUEH.

DJIEKTPOXUMHYECKHE peakuun (54.)
XWUMUYECKHE WCTOYHUKHU TOKA. PANl CTaHAAPTHBIX SJIEKTPOIHBIX MOTEHIHUAJIOB.
Koppo3us MeTanioB u ee npeaynpexacHue. DIEKTPOIIn3

MeTtasiasbl (12 4.)

[TonoxxeHue MeTaIIOB B MEPUOAUYECKON CUCTEME XUMUYECKUX 3JIEMEHTOB.
OO1Me CBOMCTBA METAIOB. DJEKTPOXMMUYECKHU DSl HANpPSKEHUH METAJUIOB.
OO01mue cnocoObl MOMYYEHUS METAIOB. DJEKTPOJIU3 PACTBOPOB U PACIIABOB.
[TonsiTue o koppo3uu MetaioB. CriocoObl 32T OT KOPPO3HUHU.

O0630p METaIOB MIABHBIX MOATPYMIl (A-Tpymm) MEepUOIUYECKON CUCTEMBI
XUMHUYECKUX IJIEMEHTOB.

0O0630p MetaioB TiaBHbIX noArpynm (b-rpymn) nepruoaudeckoil CUCTEMBI
XUMHUUYECKUX IJIEMEHTOB (MEb, IUHK, TUTAH, XPOM, KEJIE30, HUKEIIb, INIATHHA).

CnuiaBel METANIOB.

OKcuapl ¥ THIPOKCUJIBI METAJIJIOB.

Hemonctpanuu. O3HaKOMIIEHHE ¢ 00pa3iaMu METalIOB U UX COCAMHEHHIA.
B3anmopaeiicTBie INEJIOYHBIX M MIEJOYHO3EMENBHBIX METAJIOB C  BOJIOM.
B3auMmopelicTBue Meau ¢ KUCIOPOJOM M CEpPOM. DIJIEKTPOJIMU3 pacTBOpa XJIOpHUJIA
mMeu (11). OnbIThI MO KOPPO3UKM METAIIJIOB U 3aIUTE OT HEe.

PacyeTHble 3a1a4u.

1. Pacuetrpl 10 XMMHYECKUM YPaBHEHHSIM, CBSI3aHHBICE C MAacCOBOW J0JIeH
BBIX0/1a MPOYKTa PEAKIIUU OT TEOPETUUECKU BO3MOYKHOTO.

HemeTabl (8 4.)
O0630p cBoiicTB HeMeTauIoB. OKHUCIMTEIIPHO-BOCCTAHOBUTEIBHBIC CBOMCTBA
TUMMHYHBIX HeMeTauioB. OKCHJIBI HEMETAJIOB M KHCIIOPOIOCOACPIKAIINE KUCIOTHI.
BonopoiHpie coequHeHns] HEMETaJIIOB.



Hemonctpanuu. O6pasnpl HeMeTamioB. OOpa3ibl OKCUIAOB HEMETAUIOB H
KHCJIOPOICOACPKAIMX KUCIOT. ['opeHue cepwl, docdopa, keine3a, Maruus B
KHCJIOPOJIC.

PerieHne kaueCTBEHHBIX U PACUCTHBIX 3aJ1a4Y.

XuMHUS H KU3Hb (8 4.)

XWUMUS B MPOMBIIUIEHHOCTH. [[pHHIUITBI XMMUYECKOTO MPOU3BOACTBA.
XUMHKO-TEXHOJOTUYECKUE MTPUHIIUITBI TPOMBIIIJIEHHOTO MTOTYyYE€HUS METAIIJIOB.
[IpownsBoactBO uyryHa. [Ipon3BoacTBo cranu

Xumus B ObITy. XUMHYECKasi TPOMBIIINICHHOCTh M OKpYKaloIas cpena

6. KOHTPOJIb 3HAHUM

Ne- Tema K-Bo Buabl kKoHTpOJIS
TeMBI 4acoB
1. | Baxueiie XUMHUYECKUE MOHATHS 9 TectupoBaHue
Y 3aKOHBI
2. | CrpoeHue BeiecTBa 6 TepMUHOIOTNYECKUN
JUKTaHT
3. | XumMuueckue peakiuuu 9 TectupoBanue.

JlabopaTopHble paOOTHI.
[TpakTuueckas padoTa.

4. | PactBOpHI 8 [IpakTuyeckas pabdora.
JlaGoparopHas padorTa.
Pacuernsie 3agaun.
KoHtposbHas padora.

S5 | DNEKTpOXUMHYECKUE PEeaKITUN 5 TectupoBanue

5. | Meramibl 12 [TpakTuyeckas padora
KoHtposbHas padora.

6. | Hemeramusr 8 TecTupoBanue.
Pacuernsie 3agaun.

7. | XuMHS ¥ )KU3Hb 8 TectupoBaHue.

Kontponbhas pabora.
Hrorosast KOHTpOJIbHAS
pabora.




KAJIEHAAPHO-TEMATHYECKOE IIVTAHUPOBAHUE

Ne Tema ypoka Koa- | [dara Mara
n/m BO IUIAH pakr
4yaco
B
BaxHeililnne XuMHYeCKHe MOHATHS M 3aKOHBI (/ 4.)
1 | Xumuuecknii anement. Hykmuabsl. U3oTomsl. 1 | 04.09.18
2 | 3aKOHBI COXPAHEHHUs MACChl U DHEPTUH B XUMHUH 1 07.09.18
3 | Ilepuogmueckuii 3akoH. Pacmipenenenme 1 10.09.18
AJIEKTPOHOB B aTOMaX JIEMEHTOB MaJIbIX
NEPHOJIOB
4 | PacripesienieHue 3J€KTPOHOB B aTOMax 1 12.09.18
AJIEMEHTOB OOJIBIIIUX TIEPHOJIOB
5 | Pacnpenenenue »eKTpOHOB B aTOMax 1 17.09.18
AJIEMEHTOB OOJIBIIUX NEPUOIOB
6 | [lonoxxeHue B epuOANYECKON CUCTEME 1 19.09.18
BOJOPO/Ia, TAaHTAHOUIOB, AaKTUHOUIOB U
HCKYCCTBEHHO TTOJIYYCHHBIX JJICMCHTOB
7 | BaJIeHTHOCTb M BaJ€HTHBIE BO3MOKHOCTH 1 24.09.18
aTOMOB
Crtpoenue Bemecrna (6 4.)
8 | OcHoBHBIEC BUIBI XUMHUECKOM CBsi3U. MloHHAs 1 1 |26.09.18
KOBAJICHTHAs CBSI3b
9 | Meramuyeckas cBsa3b. BomopoiHas CBs3b 1 01.10.18
10 | IlpocTpaHCTBEHHOE CTPOCHUE MOJICKYT 1 03.10.18




11 | Ctpoenue kpuctaiioB. Kpucraimmueckue 1 08.10.18
pEHIeTKH
12 | Tlpuanasl MHOTOOOpA3Hs BEIIECTB 1 10.10.18
Xumnueckue peakunu (10 4.)
13 | Knaccudukanusi XuMUYECKUX peaKkIuit 1 15.10.18
14 | CkopoCTh XUMUYECKUX pPEAKIUI 1 17.10.18
15 | Karanus 1 22.10.18
16 | XuMuueckoe paBHOBECHUE U YCIIOBHUS €TO 1 24.10.18
CMENICHUS
17 | Jlaboparopusie pabota 1. M3ydyenue BiausHus | 1 07.11.18
pa3IMYHBIX ()AKTOPOB HA CKOPOCTh XUMUYECKHUX
pEaKLNi.
18 | JlabopaTtopHas pabota 2.0OnpeneiacHue peakiuu 1 12.11.18
Cpelibl YHUBEPCATBHBIM HHINKATOPOM.
19 | JlabopaTtopHas pabota 3. ['maponm3 coneit 1 14.11.18
20 | Ilpaktuueckas padorta 1. Bmusaue pazmuunbix | 1 19.11.18
(GhaKTOpPOB Ha CKOPOCTh XUMHUECKOM PEAKIINH.
21- | Pemienne  3amad.  Bwiuumciaenme  maccel | 2 21.11.18
22 | (komuyecTBa BEIIECTBA, OOBEMa) MPOIYKTa
peakiMM, €clii M3BECTHa Macca HCXOJHOTO
BEIIECTBA, COJEPIKAIIETO OMPECICHHYIO TOJO
IIPUMECEN.
23 | O606menne. TectupoBanue 1 26.11.18
PactBopslI (8 4.)
24 | JlucepcHbIC CUCTEMBI 1 28.11.18
25 | CriocoObI BeIpaKeHUS! KOHIIEHTPAIIH 1 03.12.18
pPacTBOPOB
26 | [Ipaktrueckas pabota 2. [Ipurotornenne 1 10.12.18
pPacTBOPOB C 3aJaHHOW MOJISIPHOM
KOHIIEHTpaluen
27 | DIEKTPOIUTHIECKAs JUCCOITHAIIHSL. 1 12.12.18
Bopopoassiii mokasarenb
28 | Peakniuu noHHOr0 oOMeHa 1 17.12.18
29 | 'maponu3 opraHUYECKUX U HEOPTaHUYECKHUX 1 19.12.18
COCIMHEHUN
30 | Pemienne 3amau 1 24.12.18
31 | KonrponwHas paboTa 1 26.12.18
DyIeKTpoXuMHUYeckne peakuuu (6 4.
32 | XuMHYeCKUE UCTOUHUKHU TOKA 1 09.01.19
33 | Psig ctanmapTHBIX AJIEKTPOAHBIX TOTCHIIMAIOB 1 14.01.19
34 | Koppo3us MeTayuioB U ee mpenynpekIeHue 1 16.01.19
35 | DmekTponu3 1 21.01.19
36 | O6o6mieHne 1 23.01.19
37 | TectupoBaHue 1 28.01.19




Metasibl (12 4.)

38 | OOmas xapakTepUCTUKA U CIIOCOOBI MOTyYSHUS 1 30.01.19
METAJIJIOB

39 | O630p MeTaUIMYECKUX IEMEHTOB A-Tpynn 1 04.02.19

40 | O6muii 0630p METATUTMYECKUX JIEMEHTOB b- 1 06.02.19
TPy

41 | Menp 1 11.02.19

42 | lluak 1 13.02.19

43 | TutaH u Xpom 1 18.02.19

44 | )Xene3o, HUKENb, IIaATHHA 1 20.02.19

45 | CniiaBbl METaJUIOB 1 27.02.19

46 | Okcuzbl M THAPOKCHIBI METAJIOB 1 04.03.19

47 | [Ipaktuueckas pabora 3. Pemenne 1 | 06.03.19
AKCIIEPUMEHTAIBHBIX 3/1a4 110 TEME METAJIIBI

48 | O600uIeHME 1 11.03.19

49 | KonTposabHas pabora. 1 13.03.19

Hemerasuinl (9 4.)

50 | O630p HEMeTaIOB 1 18.03.19

51 | CpoiicTBa 1 MPUMEHEHUE BaXKHEUIIINX 1 20.03.19
HEMETAJJIOB

52 | Obmas xapakTepUCTHKA OKCUIOB HEMETAIIOB M | 1 25.03.19
KHUCIIOPOICOJIEPKAIIUX KUCITIOT

53 | OkucnuTeNnbHbIE CBONCTBA CEPHOM U a30THOM 1 27.03.19
KHUCIIOT

54 | BomopoiHbie COeAMHEHNS HEMETAJIOB 1 01.04.19

55 | I'eneTnueckas CBsSI3b HEOPTraHUYECKUX U 1 03.04.19
OpTraHUYECKUX BEIICCTB

56 | Ilpaktmueckas pabota 4. Pemenue 1 08.04.19
Ka4eCTBCHHBIX M PACUCTHBIX 3a]1a4

57 | O6ob6mIeHue Mo TeMe 1 10.04.19

58 | TectupoBanue 1 15.04.19

Xumus v 5Ku3Hb (6 4.)

59 | Xumus B mpOMBIIUICHHOCTH. [[puHIHATIBI 1 17.04.19
XUMUYECKOTO TTPOU3BOJICTBA

60 | XUMHKO-TEXHOJIOTUYECKUE TPUHIIUIIBI 1 22.04.19
POMBIIIICHHOTO TIOJyYEHUST METAJIJIOB.
[Tpou3BoaCTBO UyryHa

61 | IIpomexyrouHas aTTectauus. Tecr. 1 24.04.19

62 | [Ipou3BoACTBO cTaiu. XUMHUS B OBITY 1 29.04.19

63 | Xumudeckasi IpOMBITINICHHOCTh U 1 06.05.19
OKpY’KaroIas cpena

64- | O6001menne nzyuennoro marepuana (MKT) 2 08.05.19

65 13.05.19

66 | KontposibHas pabota 1 15.05.19




6/ | UToroBblii KOHTPOJIb 1 20.05.19

68 | 3akIIOYUTEIbHBII YPOK 1 22.05.19
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