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Pabouas nporpamma npeaHazHayeHa JJis ydaluxcs 8 Kiacca B COOTBETCTBUU ¢ TpeOoBaHuaMu denepanbHOro
roCy/1IapCTBEHHOT'O 00pa30BaTENIbHOIO CTAaHJaPTa OCHOBHOT'O 00IIero o0pa3oBaHus , B TOM YHCIIE K JITAHUPYEMBIM pe3yJibTaTaM
OCBOEHHS OCHOBHOI 00pa30BaTEIbHOM MPOTpaMMbl OCHOBHOTO 00111ero oopa3oBanus. Pabouas nporpamma cocTaBieHa Ha
OCHOBE CIEAYIOIINX HOPMATHUBHBIX TOKYMEHTOB:
— @enepanbHOro 3akoHa ot 29 aexadps 2012 . Ne 273-d3 «O6 obpazoBanuu B Poccutickoit denepanumny;
— @enepanabHOrO rOCyJapCTBEHHOr0 00pa30BaTEIBLHOrO CTaH1apTa OCHOBHOI'O 00111er0 00pa3oBaHus, YTBEPKACHHOTO MP UKA30M
MunucrepctBa oOpa3zoBanus U Hayku P® ot 17.12.2010 Ne1897.
JInist peanu3anuu Kypca UCIOIb3YyeTCsl yUeOHbINH KOMIUIEKT:

[Ipenmertnas nunus yueOuukoB I'.E.Pyn3utuca, ®.I'.®enpamana. §-9 knaccol:

[Tocobue misa yauteneit obmeoopaszoBarenbHbix opranuzanuii /H.H. I"apa. — 2 u3n., gon. — Mockga: [Ipocsemienue, 2017 r.

B pabouyro nporpamMmy BKJIIOYEHBI Ja0OpaTOPHBIE U MPAKTHUECKHE pabOThHI C UCTIOIb30BaHUEM 000pYAOBAHUS IIEHTPA
«Touxka pocray.

1.Ilnanupyembie pe3yJbTaThl OCBOEHUS] YUeOHOr0 MpeaMeTa

JINYHOCTHBIE Pe3yJIbTATHI:

1) B IICHHOCTHO-OPUEHTAIIMOHHON c(epe — YyBCTBO TOPJAOCTH 32 POCCUUCKYI0O XMMHUYECKYIO0 HAyKy, TYMaHU3M, OTHOIIEHUE K
TPYLY, UEIEYCTPEMIIEHHOCTD;

2) B Tpy10BO#1 chepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JalbHEHIIIeH 00pa3oBaTEIbHON TPACKTOPHH;

3) B mo3HABaTENbHON (KOTHUTUBHOM, MHTEIUICKTYyaJIbHOMN ) cepe — yMEHHUE YIpaBIsATh CBOEH MO3HABATEILHOMN NESITEbHOCTHIO;
4) popmMupoBaHHE XUMHUKO-IKOJIOTHUUECKON KYIBTYPHI, SBISIOMIEHCS COCTABHOM YaCThIO DKOJIOTHMUECKOW M OOIIeH KyIbTyphl, U
HAay4YHOI'0O MUPOBO33PCHMUS;

5) yMeHUe OLIEHUBATh CUTYallUIO U OMIEPATUBHO MPUHUMATh PELICHUS;

6) pa3BUTHE TOTOBHOCTH K PEIICHUIO TBOPUYECKHUX 3a7aY.

MertanpeaMeTHbie pe3yabTaThl



l)ucnonb3oBaHUE€ YMEHHMI M HABBIKOB Pa3JIMYHBIX BUJIOB IMO3HABATEIbHOU JEATEILHOCTHU, NMPUMEHEHUE OCHOBHBIX METOJIOB
MO3HAHUS (CHUCTEMHO-UH()OPMALIMOHHBIM aHAJIU3, MOJICIUPOBAHUE) JUISI M3YyUYCHHUS PA3IUYHBIX CTOPOH OKpY’Karomei
JICHCTBUTEIBHOCTH;
2)UCTIOJIb30BAHUE OCHOBHBIX MHTEJUICKTYAJIbHBIX oOmeparuii: ¢GopMyJlIUpOBaHUE THUIOTE3, aHAIU3 M CHUHTE3, CpPaBHEHUE,
0000111eHre, CUCTeMaTU3AaIMs, BBISIBIICHHE TPUUYUHHO-CIIC/ICTBEHHBIX CBSI3€H, TOMCK aHAJIOTOB,;
3)yMeHue reHepupoBaTh UJICH U ONIPEIETsATh CPEJCTBA, HEOOXOUMBbIE JIJISl UX peallu3alluu;
4)yMeHHE ONPENeNATh 1EeJIU U 3a7a4H JeSATEIbHOCTH, BEHIOUPATH CPEJICTBA PEATM3ALINY 1IEJIH U IPUMEHSTh UX Ha MPAKTHKE;
5)ucnonap30BaHNEe PA3IUYHBIX KICTOUHHUKOB JIJISl TTOTYYEHUS XUMUYECKON UH(POpMAITUH.
IIpeameTHbIE pe3yabTaThI

® XapaKTepU30BaTh OCHOBHBIC METO/IbI MIO3HAHMS: HAOIOJCHNE, U3MEPEHNE, IKCTIEPUMEHT;

® OIMCHIBATh CBOMCTBA TBEPBIX, )KUIKUX, Ta3000pa3HBIX BEIIECTB, BBIICIISISA UX CYIIECTBEHHBIC TPU3HAKY;

® DPACKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHUX IIOHATHH «aTOM», «MOJEKYIa», «XUMHYECKHN 3JIEMEHT», «IIPOCTOE
BEIIECTBO», «CJI0KHOE BEILIECTBO», «BAJICHTHOCTDY, «XUMHYECKas PEAKIIHS», UCTIOJIb3YS 3HAKOBYIO CUCTEMY XUMUH;

® pPACKpPBIBATh CMBICJ 3aKOHOB COXPAHEHUSI MACChl BEIIECTB, ITIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOW TEOPHUH;

® pasIuyaTh XUMHUYECKHE U (PU3NUECKUE SIBICHUS;

® Ha3bIBAaTh XMMHYECKHUE DJIEMEHTHI;

® OIpEACNIATh COCTaB BEIIECTB 0 UX (GopMyJiaMm;

® ONpPEJEIIITh BAJEHTHOCTh aTOMAa 3JIEMEHTA B COCAUHECHUSIX;

® ONpPEAEIIATh TUIl XUMUYECKUX PEaKIU;

® Ha3bIBATh NMPHU3HAKU U YCIOBUS MPOTCKAHUS XUMHUUYECKUX PEAKIINH;

® BBIABJIATH NPU3HAKHU, CBUJECTEIHLCTBYIOIIAE O MMPOTCKAHUYA XUMHUYECKON PEAKIINU MPH BBIMOJHEHHN XUMHUYECKOI'O OIBITA;

® COCTaBJATH (OPMYJIbI OMHAPHBIX COEUHEHMUIA;



® COCTaBJIITh YPaBHEHHUS XUMUYECKUX PEaKIUH;

e coOo1aTh mpaBuia 0€30macHoN paboThl MPU MPOBEIEHNUN OMBITOB;

® [10JIb30BaThCs 1a0OPATOPHBIM 00OPYIOBAHUEM U MOCYI0H;

® BBIYKCISATH OTHOCUTEIBbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB;

® BBIYHCISATH MACCOBYIO JIOJII0 XUMUYECKOIO 3JeMEHTa Mo (popMysie COeIMHEHNUS;

® BBIUKCISATH KOJUYECTBO, O0OBEM WIJIM MAacCy BEIECTBa IO KOJIMYECTBY, 00bEMY, Macce€ PeareHTOB WM MPOAYKTOB
peakuuu;

® XapaKTepu3oBaTh GU3MUECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BEHIECTB: KUCIOPOa U BOJIOPO/IA;

® [0JIy4aTh, COOMPATH KUCIOPOJ U BOJAOPO/I;

® pacrno3HaBaTh OMBITHBIM MyTEeM ra3000pa3HbIe BEIECTBA: KHUCIOPOJ, BOJIOPO/I;

® pacKpbIBaTh CMBICT 3aKOHAa ABOTaPO;

® PAaCKpBIBaTh CMBICI MOHATHH «TETUIOBOM AP HEKT peakiumy, «MOJIIPHBIA 00BEM»;

® XapaKTepu30oBaTh (GPU3MUECKUE U XUMUYECKHE CBOWCTBA BO/IbI;

® DPACKpBIBaTbh CMBICII TOHATHUS «PACTBOP»;

® BBIUHCIISATH MACCOBYIO JIOJIFO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

® [PUTOTOBJISITH PACTBOPBI C ONPEIECIEHHON MaCCOBOM JI0JIE paCTBOPEHHOIO BEILIECTBA,

¢ Ha3bIBATb COCAMHCHUA N3YUCHHBIX KJIACCOB HCOPIraHNYCCKHUX BCIICCTB,



XapaKTCpUu3oBaThb (i)I/I3I/I‘ICCKI/Ie U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HCOPraHM4YCCKUX BCIICCTB: OKCHUAOB,

KHCJIOT, OCHOBAaHHUM, COJICH;

ONPENEIATh PUHAIIEKHOCTD BEIIECTB K ONPEIECICHHOMY KJIACcCy COEAUHEHN;

COCTaBJIATh (POPMYJIbI HEOPTAaHUYECKUX COSTMHEHUN U3YUEHHBIX KJIACCOB;

MIPOBOJUTH OMBITHI, MOATBEPKAAIONINE XUMUYECKUE CBOMCTBA M3YUEHHBIX KJIACCOB HEOPTaHUUYECKUX BEIIIECTB;
pacmno3HaBaTh ONBITHBIM MYTEM PACTBOPHI KUCJIOT U IIEJI0YEH MO U3MEHEHUIO OKPACKU UHAUKATOPA;
XapaKkTepU30BaTh B3aMMOCBSI3b MEXKIY KlacCaMy HEOPraHUYECKUX COCIUHEHMUI;

packpbiBaTh cMbIci [lepuoanueckoro 3akona [I.1. Menneneena;

00BSACHATH (1)H3H‘I€CKHﬁ CMBICJI aTOMHOTI'O (HOpHI[KOBOFO) HOMCpPAa XUMHUYCCKOT'O 3JICMCHTA, HOMCPOB I'PYIIIBI U IICPHUOda

B nepuoanueckout cucreme .M. Menneneena;

OOBSICHSATH 3dKOHOMCPHOCTH H3MCHCHUSA CTPOCHHUA aTOMOB, CBOMCTB 3JIECMEHTOB B npeacijiax MaJjbIX IICPUOAOB H

IIaBHBIX ITOATPVYIIIL;

COCTaBJISITh CXEMbI CTPOCHUSI aTOMOB TepBhIX 20 31eMeHTOB nepuoauueckon cuctemsl J[.1. Menneneena,;

PaCKpBIBaTh CMBICI ITOHATUN: «XUMHUYECKAS CBA3BY, «JIEKTPOOTPULATEIIBHOCTDY;

XapaKTepru30BaTh 3aBUCUMOCTh (DU3UYECKUX CBOMCTB BEIIECTB OT TUIA KPUCTATUIMUECKON PEIICTKH;

ONPEAEHATh BUJ XUMHUYECKOW CBA3U B HEOPTAaHUYECKUX COCTMHEHUSIX;

M300pakaTh CXEMBI CTPOCHHS MOJIEKYJI BEIIECTB, 00PAa30BaHHBIX PA3HBIMU BHJIAMHA XUMUYECKUX CBSI3CH;

PacCKpBIBaTh CMBICI TMOHSATHM «HOH», «KATHOH», «AHUOHY», (OJIEKTPOJIUTHI), «HEANEKTPOJIUTHD), «IIEKTPOJIUTHYECKAS

Jucconuanusa, KOKHCINTCIIb)», «CTCIICHb OKUCJICHUA» «BOCCTAHOBUTCIIbL», KOKHCIICHHUEC», «BOCCTAHOBJICHUC),



® OMNpEACNATh CTENEHb OKUCICHUS aTOMa 3JIEMEHTA B COC/IMHEHNUH,
® PACKPBIBATH CMBICII TEOPUH DIICKTPOIUTUUECKON TUCCOIUALINY;

® COCTaBJATh YPABHECHUS JJIEKTPOJIUTUUECKON JUCCOLUUALMN KUCIIOT, IIEIIOYEH, COJIEH;

® OOBSACHSTH CYIIHOCTh MPOIECCa IEKTPOTUTHUYECKON TUCCOIMAIIUN U PEaKIIMii HOHHOT'O OOMEHa;
® COCTaBJITh MOJIHBIC U COKPAIIIEHHbIC HOHHBIC YPABHEHUSI PEaKIIUU OOMEHA;

® OIpeeisaTh BO3MOXKHOCTh MPOTEKAHUS PEaKIIUii HOHHOTO OOMEHA;

® [IPOBOJAUTH PEAKIIUM, TOATBEPKIAIOINE KaU€CTBEHHBIN COCTAB pa3IMYHbIX BEILIECTB;

® OMNpEeAeNsaTh OKUCIUTENb U BOCCTAHOBUTEIb;

® COCTaBJIATh YPaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA;

2.Conep:xkaHue y4eOHOrO mpeamera

Tema 1. IlepBoHavasibHble XUMUYECKHE MOHATHS (224.)

Xumus B cucreme Hayk. CBs3b XMMUM C JIpyruMH Haykamu. BemjectBa. Uuctele BemiectBa U cmecu. dusnueckue u
XUMUYECKHUE SIBIIEHUS. MOJIeKyIbl U aTOMBI. BelllecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUSL. XUMUYECKHUE DJIEMEHTHI.
OtHocuTenbHas aToOMHas Macca. 3HaKW XHMHUYECKHX 3JIEMEHTOB. XuMmuueckue (opmyinbl. [IpocTele M CIOXKHBIE BEIIECTBA.
OtHocuTenbHass MOJICKYJIsipHAsE Macca. Beruucienus nmo xumudeckuMm ¢opmynam. BanentHocts. CocTaBieHHE XUMHYECKUX
dbopMyn 1O BaJCHTHOCTU. ATOMHO-MOJIEKYJISIPHOE yu€HHE. 3aKOH COXpaHEHHUs MAacChl BEIIECTBA. Y PaBHEHUS XUMHUUYECKUX
peakiuii. Tunbl xumuuyeckux peakuuil. KommuectBo BemectBa. MomspHas wmacca. Uucno Aoraapo. MomsipHas macca.
Brruncienne mo XxuMu4eckoi (popMyiie BEIIECTBA: OTHOCUTEIBHOW MOJEKYJSIPHON MAacChl, OTHOIICHHUS] MAacC, MacCOBBIX JIOJIECH
AJIEMEHTOB. Bbluncienrne MoJIsipHOM Macchl BelllecTBa o (GopmyJsie, BBIYMCIEHUE MACChl U KOJIMYECTBA BEIIECTBRA.
JdeMoHcTpanum:

1. 3aHuMarenbHbIE OMBITHI, PA3JIMYHBIE BUJbl XUMUYECKOW MOCYIbI, MPEIMETHI, CIEJIaHHbIE M3 PA3JIUYHBIX BEIIECTB,

MpUOOPHI JJIsI UBMEPEHUSI MACChl, IFIOTHOCTH KUJIKOCTH ,TEMIIEPATYPbl, TBEPIOCTH.




N

OHOpOIHBIE M HEOTHOPOIHBIE CMECH, CIIOCOOBI X pa3IeIcHHI.
3. dusMUYeCKUe U XMMUYECKHE SBICHUS (paCTUpaHUE caxapa B CTYIIKE, KHIIEHHE BOJBI, TOPEHUE CBEYH, H3MEHCHHE IIBETA M
BBINAJICHHE OCAKa MPH B3aMMOICHCTBHH PA3InYHbBIX BEIIECTB).
4. CoenuHEHHS JKelle3a C CEPOi; IIapOCTEPKHEBBIE MOJIEIH MOJICKY/I pa3IMYHBIX BEIIECTB.
5. OmbIT, WILTIOCTPUPYIOIIMIA 3aKOH COXPaHEHHST MaCChl BEIIECTBA.
6. PasnokeHue MajgaxuTa IIPpH HarpeBaHHUU, TOPEHHE CEPHI B KMCAOPOE U APYTHe TUITBI XUMHUYECKUX PEaKIIHi
JlabopaTopHas padora:
1. «PaccMOTpeHHE BEIIECTB C Pa3IMYHBIMH (DU3MYECKHUMH CBOWCTBAME.
2. «Pasnenenue cmecu».
3. «IIpuMepsl XUMUYECKHUX U (PU3NYECKHUX SIBIICHHI.
4. «O3HaKOMIIEHHE C 00pa3aMH IIPOCTHIX U CIOXKHBIX BEIIECTB, MUHEPAIOB U TOPHBIX IIOPOJI, METAJUIOB M HEMETAJIIOBY.
5. «Pasznoxenne ocHoBHoro kapoonata meau (11) CuCOs -Cu(OH)».
6. «Peakius 3aMEIICHUS METH KEJIC30M».
IIpakTHyeckas padora:
1. «OtpaboTKa MpaBUJI TEXHUKH Oe30macHOCTH. [IpreMbl OOpalieHus ¢ XUMUYECKUM 000PYI0BaHUEM.
2. «OuunCTKa 3arpsA3HCHHONW TMOBAPEHHOM COJM.
C ucnonvzosanuem obopyoosanus « Touxa pocmay

Tema 2 «Kucaopoa. Oxcuasbl. 'openue» (54).

Kucnopon kak XMMUYECKHM 3JIEMEHT M MPOCTOE BemecTBO. PU3nyueckue CBoMcTBa Kuciaopoaa. [lonyyeHne m nmpuMeHeHue
kucinopona. Okucnenue. Oxcunpl. [lonstue o karanuzarope. Bo3gyx u ero cocraB. ['opeHue BemecTB B BO3AyXe. Y CIOBUS
BO3HUKHOBEHUS M TIPEKPAIECHUS TOPEHHSI, MEPHI 110 MPEAYIPEKICHUIO TTOKapOB. TOMINBO U CIOCOOBI €T0 CXKUTAaHUS. TerIoBoi
sbpdexT XuMHuueckoW peaknuh. 3aKOH COXpaHeHHsT macchl W sHeprud. OxpaHa Bo3ayxa OT 3arpssHeHuil. Pacuersl 1o
XUMUYECKUM YPABHEHHUSIM.

JdeMoHcTpanum:

1. Osunakomiienue ¢ GU3NYECKUMHU CBOMCTBAMU KUCIOPO/A.

2. CxuraHue B KUCJIOPOJEC yIis, cephl, pocdopa, xKemesa.

3. Paznoxenue mepokcuaa BoOpoa B IPUCYTCTBUN KaTalnu3aTopa.

4. TlonmyuyeHue KUCIOpOAA U3 MIEpMaHTaHaTa Kalus MPU Pas3JIoKEHUU.




5. OnbIThL, BBISICHAIOIINE YCIOBUS TOPEHUSI.

6. O3HakomiieHHE ¢ paznuyHbIMU Bujamu ToruinBa (Komekius « TormauBoy).
JlabopaTtopHas padora:«O3HakoMIIeHHE ¢ 00pa3llaMHu OKCHIOBY.
IIpakTnyeckas padora:«llomydeHue u cBoMCTBA KHCIOPOAAY.

C ucnonvzosanuem obopyooeanus «Touxa pocmay

Tema 3.Bogopon (3 1) Bonopon.
Haxoxnenue B mpupoge. dusmyeckue W xumuyeckue cBoiicTBa. Bomoponm — BocctanoButenb. [lonmydenue, mpuMeHEHHE.
JdeMoHCTpaum.

[Tomyuenue Bomopoaa B anmnapate Kunmna,
[IpoBepka Bojiopo/ia HA YUCTOTY.
["'openue Bomopoa.
4. Cobupanue BOJOPOJIa METOJIOM BHITECHEHHS BO3/lyXa M BOJIBI.
JlabopaTopHasi padoTa

wp e

[TonyueHnue BomOpoAa M H3yYeHHE €ro CBOWCTB. B3ammopeiictBue Bomopoma ¢ okcumom wmemu(ll). C ucnonvzosanuem
obopyodosanus « Touxa pocmay

Tema 4.PactBopsbl. Boaa (8 1)

Bona — pactBopurens. PactBopumocTh BemiecTB B Boje. OrmnpenereHne MaccoBOW JIOJIM PacTBOPEHHOro BemlecTa. Boaa.
MeTtoapl onpeneneHus cocTaBa BOAbl — aHAIU3 W CUHTE3. PU3MUECKHE W XMMHYECKHE CBOMCTBA BOAbI. Boma B mpupojie u
criocoOblI ee OYUCTKUA. KpyroBopoT BOIbI B IPUPO/IC.

JdeMoHCcTpanum:

1. B3aumojeiicTBuE BOJbI C METANIAMU (HATPUEM, KAJIBIIUEM).

2. BzaumoseiicTBue BOBI C OKCHAAMU Kajblus, hochopa. Onpeaenenne moxydYeHHbIX PACTBOPOB MHIUKATOPAMH. .
IIpakTuyeckas padora:«IIpurotoBiaeHne pacTtBopa ¢ ONMPEACICHHON MacCOBOM JOJICH».




Tema 5 «BaxHeillne KJIaCChl HEOPrAaHUYECKHUX COeJUHeHuiD» (9 ).

CocTtaB U CTpOCHHE OKCUJIOB, KUCJIOT, OCHOBaHMH, coyieil. Knaccudukanus, pusznueckue 1 XuMHUUECKUE CBOMCTBA OKCHJIOB,
KHCJIOT, OCHOBaHUM, cojiel. CrocoObl MoJydeHus: U 00JIaCTH MPUMEHEHHUS OKCUIOB, KUCIIOT, OCHOBaHUM, coyell. ['eHeTnueckas
CBSI3b MEXK]ly OKCUJAAMH , OCHOBAHUSIMH, KACIIOTAMH U COJISIMMU.

JleMOHCTpAIIUH:

1. HexoTopble XMMUYECKHE CBONCTBA OKCUIOB, KHUCIIOT, OCHOBaHUM, COJICH.

2. Tlnakat «CBsi3b MEXKAY KIaCCaMU HEOPTaHUYECKUX BEIIECTBY.
JlabopaTopHasi padoTa:

1. «Pa3znoxenue rugpoxcuna meau (1) mpu HarpeBaHum».

2. «BzaumoneiicTBue menoyei ¢ KUCIOTaMM.

3. «B3aumojeiicTBHE HEPACTBOPUMBIX OCHOBAHUM C KUCTIOTAMU.
4. «BzamMopeicTBre KHUCIOT C OKCHIaMH METAJIJIOBY.

C ucnonvzosanuem obopyoosanus « Touxa pocmay
IIpakTHyeckas padora:«PeiieHne SKCIepUMEHTANIBHBIX 3aj1a4 1Mo Teme «BakHelIne KJ1acChl HEOPraHMYECKUX COSIUHEHUH ».

Tema 6 «Ilepuognuecknii 3aKOH 1 MEPHUOAUYECKASI CHCTEMA XUMHYECKHUX 3JIEMEHTOB) (84)
Knaccudukanus XuMUUYECKUX 3JIE€MEHTOB. XMMHUYECKHE AJIEMEHTBI, OKCHIIbI U TUIPOKCHI KOTOPBIX MPOSBISIET aM(OTEpHBIS
CBOMCTBA. ECTECTBEHHBIE CEMENCTBA XUMHYECKUX 3JIEMEHTOB: IIECIIOYHBIE METAJUIbI, TAJIOTE€HbI, UHEPTHBIE ra3bl. [lepuoanueckuii
3akoH J[.M.MenneneeBa. [lopsiakoBeiit Homep sneMenTa. CoctaB aToMHBIX sfep. M3otonbl. CTpoeHue 37MeKTPOHHBIX 0007104YeK
atoMoB. llepmoamyeckas cucremMa XUMHUYECKMX DJJIEMEHTOB. bonpmime u Manple IepuoApl. [pynmsl M HOATPYIIIBL
XapakTepucTUKa XUMUYECKHUX 3JIEMEHTOB IIaBHBIX NOATPYII HA OCHOBAHUU IOJIOKEHUS B [lepnoguueckoit cucteMe u CTpOCHUs
aTOMOB. 3HaUYE€HHUE NIEPUOINYECKOT0 3aKoHa. Ku3ub u nesrensHocTh [.M1. Menneneena.
JeMoHcTpanMu:

1. BzaumopeiicTBre HATPHs C BOJAOM; MOKa3 00pa3IoB MIEIOYHBIX METAILIOB U TaJIOTCHOB.

2. Ilnakat «37€MEHTHI U UX CBOMCTBAY.

3. IInakar «CtpoeHue aTomay.

4. TInakat «DIEeKTPOHHBIE OOOJIOYKH ATOMOBY.



JlaGopaTopHas padora: «B3aumogeiicTBHMe IMAPOKCHAA HUHKA C PacTBOPAMH KHCJIOT M mejoudeit». C ucnonvzosanuem
obopyoosanus « Touka pocmay

Tema 7 «Xumnueckasi cBs3b» (94).

[loHAaTHE O XUMHUYECKOW CBsI3W W TpHuMHaX e€ oOpa3oBaHHsI. DIEKTPOOTPUIATENLHOCTh. KOBaleHTHas MOJsIpHAs |
HenossipHast cBsa3u. MonHas cBsi3b. Kpucramnuueckne pemerku. CreneHb okucieHus. [Iporeccsl OKMCIeHNs, BOCCTAHOBICHHS.
OKHCIUTETFHO-BOCCTAHOBUTENBHBIE pEakIiu. PemieHue 3a7ad pa3iuyHbBIX THIIOB, PAcu€Thl IO YPaBHEHHUSIM XUMHUYECKUX
pEaKIUH.

JemoHcTpanmu:Mo/ienu MpoCcTPaHCTBEHHBIX PEIICTOK MOBAPSHHO# coun, rpadura, TBepaoro okcuzaa yrieposaa (1V).
JlaGopaTopHas padorta: «CocraBieHUue MOJIEICH BEIECTB C Pa3IMYHON KPUCTAILNTUICCKON PEIIETKOM.

Tema 8 «I"anorennsn» (84).

XapakTepucTUKa TaJIoTeHOB KaK XMMHUYECKHX JJIEMEHTOB M MPOCTHIX BemiecTB. CTpoeHHE aTOMOB rajnoreHoB. Haxoxmenue
rajJjioreHoB B npupoje. PuU3ndecKkue U XUMHUYCCKHE CBOMCTBA rajloreHoB. 3akoH ABoraapo. OObeMHBIE OTHOIICHHUS Ta30B IPHU
XUMUYecKuX peaknusax. [lomydeHne xiopa M XJIOPOBOAOpOAa B jJabopaTopuu W IpombinuieHHOCTH. ConsHas KHCIIOTa M ee
cBoiicTBa. buonornueckoe 3Haue€HHWE TaJIOTCHOB. PelieHue 3ajad pa3iMYHBIX TUIIOB, PACUYEThl MO YPAaBHEHUAM XHUMHUUYECKUX
pEaKIHnii.

JlabopaTopHasi padoTa:

1. «BwITecHeHHUE rajJoreHaMHu APYT APYyra U3 pacTBOPOB UX COCIUHECHUI».

2. «Pacmno3naBanue CONSTHON KHUCIIOTHI, XJIOPHUJIOB, OPOMHUIOB, HOIHIOBY.

IIpakTHYecKasi padoTa:«XUMUYECKHE CBONCTBA CONISTHOM KUCTOThI». C ucnoavzosanuem obopyoosarnus « Touxa pocmay




Y4eOHO — TeMATHYECKUH IJIAH M0 XMMHUHU 8 KJjacc.
Ne | HammeHoBaHue pa3zena u TeM Yacsl | JIabopar | [Ipaktuueck | KoHTpoibHBI
1/ OpHBIE ue paboThl € paboThI
I paboThI
1 |IlepBoHauanbHbIC XUMHUYECKue | 22 6 2 1
TIOHSITHSI
2 | Kucnopona. Okcupsl. ['openue 5 1 1
3 | Bogopon. 3 1
4 | Bona. PactBopsl. OcHOBaHUE 8 1. 1
5 | OcHOBHBIE KJIaCChI HEOpraHu4eckux | 9 4 1
BEIIECTB
6 | [lepuonuueckuit 3aKOH ul8 1
MePUOINYECKas CUCTEMa XUMUYECKUX
SJIEMEHTOB .. Menneneesna.
CrpoeHue aroma.
7 | Xumnueckas CBA3b. Crtpoenue | 9 1 1
BEILIECTBA.
8 | lanorensr 8 2 1
O600611eHne 2 1
Bcero 70 16 6 4




TpeOoBaHusi K YPOBHIO OATOTOBKHM 00Y4alOIUXCH 10 Y4eOHOMY npeamMery «XuMHs»,
8 kiacc:

Ha3bleamp N3YYCHHBIC BEIIECTBA M0 «TPUBUAIIBLHOWY WIIU MEXKIyHAPOIHON HOMEHKIATYpPE;

onpeoe.fmmb: BAJICHTHOCTb U CTCIICHBb OKHCJICHHUA XHUMHUYCCKHX DJDJIICMCHTOB, THII XUMHUYECKOU CBSI3U B COCIUHCHUAX,
MPUHAJICIKHOCTD BCIHICCTB K PA3JIMYHBIM KJIACCaM OPTaAHNYCCKUX COGHHHGHHﬁ;

xXapakmepuzoeambs. 3JICMCHTBI MaJIbIX ICPHUOJAOB II0 HUX IIOJOXKCHHUIO B HepHOI[H‘IeCKOﬁ CHUCTCMC I[.H.MGHI[GJ’IGGB&;
CTPOCHUC U XUMHNYCCKHUC CBOMCTBA N3YUYCHHbBIX OPTAHUYCCKUX COCI[I/IHGHI/Iﬁ;

00bACHAmMDb. 3aBUCUMOCTb CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOEHHUS; NPUPOAY XUMHUYECKOW CBsSI3U (MOHHOM,
KOBaJICHTHOM, METAJUIMYECKOI); pOiab XMMUU B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTHHBI MHpA, B
NPaKTUYECKOU e TENbHOCTH JIFOAEH U CAMOT0 YUYEHUKA

8bINOJIHAMb XUMUYECKUI IKCHEPUMEHM TIO PACTIO3HABAHUIO BAXKHEHUIINX HEOPTraHUUYECKUX U OPraHUYECKUX BEIIECTB;
nPOBOOUMb CAMOCTOSITEIBHBIM MOUCK XUMHYECKOW MH(MOPMAIMU C UCIOJIb30BAHUEM PA3JIMYHBIX MCTOUYHHUKOB (HAY4HO-
NOMYJISIPHBIX W3/IaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa); UCIOIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHH
1U1st 00pabOTKU U TIepeiaun XUMHUECKOW HH(POpMAIIUU U €€ IPEACTABICHUS B Pa3INYHbIX (hopmax.

Hcnoan3oBarh HpHOﬁpeTeHHbIe SHAHUA U YMCHUSA B npaKanecxoﬁ JIeSITeJIbHOCTH M MOBCEHEBHOM KU3HM J1JIs1

0e301acHOro OOpaIeHus ¢ BEIIECTBAMH M MaTepHAIaMHU;

OKOJIOTUYIECKH TPAMOTHOTO MOBEACHUS B OKPYXKAIOIICH cpelie;

OIICHKU BJIMSTHUS XUMUYECKOTO 3arpsi3HEHUS OKPY’KAIOIIEH Cpejibl Ha OPTaHU3M YeJIOBEKa;
KPUTHUYECKOM OLIEHKU MH(GOPMAIIHH O BEIIECTBAX, UCTIOIb3YEMBIX B OBITY;
MIPUTOTOBJICHUS PACTBOPOB 3aJaHHOM KOHIICHTPAIUH.

CrnenuajbHble YMEHNSI, HABBIKH U CIIOCOOBI 1eSITEJIbHOCTH O Y4eOHOMY NpeaMeTy « XUMUsD),
8 kiacc:
Yuawueca oonswcnl 3name:

XUMHUYECCKYHO CHMBOJIMKY. 3HAKHM XUMHYCCKHX DJICMECHTOB, (I)OpMYJ'II)I XHUMHNYCCKHUX BCHICCTB,



® BaKHEHUIITME XUMHUUYECKUE MOHSITHUS: XUMHUUYECKUN DJIEMEHT, aTOM, MOJIEKYJla, OTHOCUTEJIbHASI U MOJICKYJISIPHAs. MacChl, HOH,
XUMUYECKasi CBsA3b, BEIIECTBO, KIacCU(PUKAIMS BEUIECTB, MOJb, MOJISIpHAs Macca, MOJSPHBIA 00beM, XUMUYECKas
peakius, Kiaccupukainus peakiui;

® OCHOBHBIC 3aKOHBI XUMUU: COXPaHEHUE MACChl BEIIECTB, MOCTOSHCTBO COCTaBa, MEPUOANIYECCKUNA 3aKOH.

Jonoicnvl ymemo:

® HA3bIBATh:XMUMHUYECKUE 3JIEMEHTHI, COEUHECHUS U3yUYEHHBIX KIJIACCOB;

® 00BSICHATDH: GU3UICCKUN CMBICII ATOMHOTO (TIOPSTHOT0) HOMEpa XUMMUYECKOT0 3JIEMEHTa, HOMED
TpYyNnbl M MEPUOAa, K KOTOPBIM AJIEMEHT MNPUHAIJICKUT B mepuoamdeckoil cucreme [[.M.MenaeneeBa: 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB AJIEMEHTOB B MpejiesiaX MajbiX MEPUOI0B U IJIaBHBIX FPYMII;

®XapaKTepHu30BaTh: XUMHYECKHE JIEMEHTHI (OT BOAOPOAA J0 KaJbIMs) HA OCHOBE UX IOJIOXKCHHS B MEPUOIUUYECKONU CUCTEME
JN.M.MenneneeBa 1 0COOEHHOCTEW CTPOEHHS MX aTOMOB; CBA3b MEXKIY COCTaBOM, CTPOCHHMEM W CBONCTBAMHU BEILECTB;
XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUUECKUX BEIIECTB;

eonpeAessiTb: COCTaB BEIIECTB MO (opmysiaM, MPUHAIJICKHOCTh BEHIECTB K OMPEACIIEHHOMY KIACCy COEAMHEHUH, THUIIbI
XUMUYECKUX PEaKIUil, BaJEHTHOCTh M CTENEHb OKUCIEHHS DOJEMEHTAa B COCIUHEHUAX, THUI XUMHYECKOM CBA3U B
COOTHOUIEHUSAX;

® COCTABJIATH: (HOPMYJIBI HEOPTAaHMUECKUX COCAMHEHUI M3yUEHHBIX KJIACCOB; CXEMbI CTPOCHUSI aTOMOB MepBHIX 20 371eMEHTOB
nepuoanyeckor cucremol [[.M.MenaeneeBa, ypaBHEHUSI XUMHUYECKUX PEAKIIU;

¢ 00pamAThCA: C XUMUYECKOM TOCY0M U JaO0paTOPHBIM 000PYIOBAHUEM;

®Pacno3HABATh OIBITHBIM IIYTEM: KUCIOPO, BOAOPOI, YIJIEKUCIBINA a3, PACTBOPHI KUCIOT U LIEI0YEH;

¢ BLIYHCJISATH: MAacCCOBYIO JIOJI0 XMMHYECKOTO dJeMeHTa 1o (GopMyse COCIUHEHHs; MAacCOBYIO JIOJIIO BEIECTBA B PacTBOPE;
KOJIMYECTBA BEIIECTBA, 00BEM WIIM MACCY O KOJIMYECTBY BEIIECTBA, 00BEMY HIIM MACCE PEAareHTOB WM MPOAYKTOB PEAKIIUH.



3. TemaTnuyeckoe NJIaHMPOBaHUE 0 XUMHHM 8 Ki1acc

No | Tema ypoka KonnuecTBo Jlara nipoBeaeHus

n/m JacoB

1 2 3 I[To nnany ITo pakty
I. IlepBoHayaJibHbIE XUMHYECKHE TOHATHUS 22

1 IIpeamer xumuun. BemecTtBa n ux coricrsa.JI/OQ Nel: PaccMotpenne 1
BEIIECTB C PA3TMYHBIMU (PU3MYECKUMH CBOMCTBAMU.

2 MeToabl NO3HAHUS B XUMHUH. 1

3 [TpakTrueckast padota Nel. [Ipuémsbl 6e30macHoit paboOTHI C 1
000pyIOBaHNEM U BEIIICCTBAMU.

4 CtpoeHue mIaMeHHu. 1

5 Yucteie BeniectBa 1 cMmecu.Jl /O Ne2: Pa3nenenne cMecu ¢ HOMOIIBIO 1
MarHmra.

6 [Tpaktrueckas pabora Ne 2. OuncTka 3arps3HEHHOM MOBAPEHHOM COJIH. 1

7 @u3nuecKre U XUMHUYECKUE ABICHUSA. XuMuueckue peakuu.JI/O
Ne3: [Ipumeps! ¢us. saBieHuii (pacTUpaHue caxapa B CTyIKe, HArpeBaHUE
cTekisiHHOM TpyOKn).JI/O Ne4: TIpumepst xuM. siBnenuit (roperue ceeun, |1
MpOKAIMBaHUE METHOU MPOBOJIOKH, B3auMoielicTBre meEnouu ¢ ¢/ o,
CEPHOM KHUCIIOTHI C XJIOPUJIOM Oapus U T.1.).

8 ATOMBI, MOJIEKYJIBI U UOHBI. 1

9 BemiecTBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 1

10 | IIpocTsie u cOXKHBIE BeMIeCTBA. XUMUYECKUE 31eMeHTHL.JI/O 1
NeS. O3nakomiieHre ¢ o0pasiaMu MNPOCTHIX U CI0KHBIX BEIIECTB.

11 | OTtHOCHUTENbHAS aTOMHAsl Macca. 1

12 | 3HaKy XUMHYECKHUX IIEMEHTOB. 1

13 | 3aKOH MOCTOSIHCTBA COCTaBa BEIICCTB 1

14 | Xumnueckue Gpopmynsl. OTHOCHTENIbHAS MOJIEKYJISIpHAs Macca. 1

15 | MaccoBas 70Ji1 XUMHYECKOTO JIEMEHTa B COCIMHCHUHU. 1




16

BaneHTHOCTh XUMMUYECKHUX 3JIEMEHTOB. OHpeI[eJ'ICHI/IC BAaJICHTHOCTH

AJIIEMEHTOB 10 (opMynaM OMHAPHBIX COEAMHEHUII. L
17. | CoctaBnenne xuMuueckux Gopmya OMHAPHBIX COETUHEHUN 11O 1
BaJICHTHOCTH.
18 | ATOMHO-MOJIEKYJISIpHOE YyUYeHHE. 3aKOH COXPAaHEHUS! MAaCChl BEIIECTB. 1
19 | Xumuueckue ypaBHEHHS. 1
20 | Tunsl xummuveckux peakuuii.JI/O Ne6: PaznoxxeHre oCHOBHOTO
kap6onata menu (II)) (manaxura).JI/O Ne7: Peakius 3amenienus Mmeau 1
KEJIE30M
21 | IloBropenue u o6obmeHue mno reme «llepBoHavanbHble XUMHUECKHE 1
TIOHSITHS
22 | KontponbHas padota Nel o teme: «IlepBoHavanbHble XUMUYECKHE 1
TIOHSITHSI.
I1. Kucaopon 5
23 | Kucnopon, ero o61iast XapakTepUCTHKA, HAXOXKIECHUE B IPUPOJIE U 1
MOJTyYEHHE.
24 | Cpoticta kucinopoga. Oxcunsl. [Ipumenenue. KpyroBopor kucnoposa B 1
npupoje. JI/O Ne8: O3znakomieHue ¢ 00pa3iaMu OKCHIOB.
25 | Ilpaktyeckas pabora Ne3. [lonyyeHue u cBoiicTBa KUCIOPOIA. 1
26 | O30H. AmoTponusi KUCIOpoa 1
27 | Bo3oyx u ero cocras. 1
I11. Bonopon 3
28 | Bogopon, ero o61mas xapakTepucTrKa, HaX0XJCHHE B IPUPOJIE, 1
MOJIYYEHHE
29 | CpoiicTBa u mpumeHeHue Bogopoaa.JI/O Ne9: Bzaumoneiicteue 1
BoJiopoa ¢ okcuaom meau (11)
30 | [Ipaktuueckas padota Ned. «Ilomydenne Boopoaa 1 UCCIEIOBAHUE €T 1

CBOMCTB»




IV. Boaga. PacTBopbl.

8
31 | Bopa. 1
32 | XuMHYeCKHUe CBOMCTBA U MPUMEHEHUE BOBI. 1
33 | Bona — pacTtBOpuTeNh. PacTBOpPHI. 1
34 | MaccoBas 10J1s1 paCTBOPEHHOTO BEIECTBA. 1
35 | Pemenue pacueTHbIX 3a1a4 «HaxoxaeHue MaccoBOU 10JH
PacTBOPEHHOIO BEIIECTBA B pacTBope. Brrunciienre macchbl 1
PaCcTBOPEHHOI'O BEIIECTBA U BOJIBI JJIsl IPUTOTOBJICHUS pacTBOpa
OTIPEICJICHHON KOHIICHTPAITUN)
36 | IIpaktuueckas padora Ne5. [IpuroroBiieHre pacTBOPOB COJIEH C 1
OTIPEJICICHHONW MAaCCOBOM JI0JIeH PaCTBOPEHHOI'O BEIIECTBA
37 | IloBropenue u o6o6meHue mo remaM «Kucnopon»,«Bogopon», «Bona. 1
PactBopbI».
38 | KontponbsHas padorta Ne 2 mo temam «Kucnopoa», «Bomopony», «Boxa. 1
PactBopbI».
V. KosinyecTBeHHbIC OTHOILLICHUS B XMMHHU 4
39 | Monp — enmHMIA KOJIWYECTBA BemecTBa. MoJisipHas Macca. 1
40 | BeraucieHus 1o XUMUYSCKUM YPaBHEHUSM. 1
41 | 3akoH ABoraapo. MossipHbIi 00BEM T'a30B. 1
42 | OO0beMHBIC OTHOIICHUS Ta30B NMPU XUMHUECKUX PEAKIIHSIX 1
VI. Ba:kHelMe KJIACCHI HEOPTraHMYECKUX COeAMHEeHU I 11
43 | Okcuapl: Kiaccudukaims, HOMEHKIATypa, CBOMCTBA, OJTy4YeHHUE,
npumMenenue. JI/O Ne 10: BzaumogencTBie OCHOBHBIX OKCHJIOB C 1
KHCJIOTaMH.
44 | T'mppoxcuael. OCHOBaHUS: KiIacCU(pUKAINSI, HOMCHKJIATYpa, momydeHne. | 1
45 | Xumunueckue cBorctBa ocHoBaHUN.JI/OQ Nell: CBoiicTBa pacCTBOPUMBIX U
HepacTBOpUMBIX ocHOBaHUU.JI/OQ Nel2: B3auMopelicTBre 1ienodei ¢ 1

kuciaoraMu.JI/O Nel3: B3zanmoneiicTBue HEPACTBOPUMBIX OCHOBAHUM C




kucinotamu.JI/O Nel4: Pasnoxenue ruapokcuna meau (II) mpu
HarpeBaHUH

46 | Amdorepubie okcuabl U TuaApokcuabl.JI/O Nel5: BzaumopeiictBre 1
TUAPOKCHUA IIMHKA C PACTBOPAMH KUCIIOT U HIEJIOUEH.
47 | KucnoTsl: cocTaB, Kiaccu(uKkaiys, HOMEHKJIATypa, MOJIydeHUE KHUCIIOT. 1
48 | Xumuueckue cBoiictBa KUcioT.JI/O Nel6: [leiicTBue KUCIIOT Ha 1
uHIMKaTopbL.JI/O Nel7: OTHOLIEHHE KUCTOT K METAJIJIaM.
49 | Conu: xnaccudukalysi, HOMEHKJIATypa, CIOCOObI MOJTyYSHUS 1
50 | CroiicTBa comnei 1
51 | IlpakTuueckas pabora Ne6.Pemnienue skcriepuMeHTaIbHBIX 3a7a4 10 TEME 1
«OCHOBHBIE KJIACCHl HEOPTAHMYECKUX COSTUHCHUIN
52 | IloBTopenue u 06061IeHUE 10 TeMe «BakHeuIme Kiacchl 1
HEOPraHUYECKUX COCTUHEHU
53 | KontpomasHas pabora Ne3 mo teme: «OCHOBHBIE KJIACCHI HEOPTaHUUECKUX 1
COEJIMHEHUIN.
VII. IlepuoanyecKkuii 3aKOH U CTPOEHHE aTOMA 7
54 | Knaccudukanmsi XUMHYECKUX JIEMEHTOB. 1
95 | Ilepuonuueckuii 3akoH [{. . Menneneena. 1
56 | Ilepuoguueckast TabauIia XUMUYECKUX DJIEMEHTOB 1
5/. | Ctpoenne atoma. CoctaB aTOMHBIX sifiep. M30TomEl. 1
58 | PacmipeneneHue 2I€KTPOHOB MO SHEPTETHYECKUM YPOBHSIM. 1
59 | 3nauenue nepuoauyeckoro 3akoHa. Hayunsie noctmkenus /1. U. 1
MenpeneeBa
60. | [ToBropenue u o606menue mo reme: [leproauyeckuii 3aKOH M TICPHOTH-
yeckas cucteMa xumudeckux sneMmeHToB [[. . MenneneeBa. CtpoeHue 1
aToma.
VIII. Ctpoenue BemecTBa. XUMHYECKas CBS3b 7
61 | DAEKTPOOTPHUIATEIBHOCTh XUMHUYECKUX DJIEMEHTOB 1




62 | KoBanentnas cBs3b. [lonsipHas u HenosasipHasi KOBaJIEHTHBIE CBSI3U 1

63 | MonHas cBs3b 1

64 | BaneHTHOCTb U cTeneHb okucieHus. [IpaBuna onpenenenus crenenei 1
OKHCIICHUS DJIEMEHTOB

65 | OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINU 1

66 | [ToBropenue u 06006menue no reme: «CTpoeHUE BelecTB. XUMUYECKas 1
CBSI3bY»

67 | KontponbHas padota Ne4 o temam: «I13 u [ICX3D /1. 1. Menaeneena. 1
Ctpoenne aroma» «CTpoeHHE BEHIIECTB. XHUM. CBS3b)

68 | O600meHue, cuctemMaTu3anusi 1 KOPPEKIHs 3HAHUI ydaluxcsl 3a Kypc 1

XUMUH & KJ1acca
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Pabouas nporpamma npeaHazHadeHa AJis yqyamuxcs 9 kiiacca B COOTBETCTBUM ¢ TpeboBaHUsAMU DeepaibHOTo
roCy/1apCTBEHHOTI'O 00pa30BaTENIbHOIO CTAHJaPTa OCHOBHOT'O O0IIero o0pa3oBaHus , B TOM YHCIIE K IJITAHUPYEMBIM pe3yJibTaTaM
OCBOEHHS OCHOBHOI 00pa30BaTeIbHOM MPOTpaMMbl OCHOBHOI'O 00111eT0 00pa3oBanusi. Pabodas nporpamma cocTaBieHa Ha
OCHOBE CJIEAYIOIIUX HOPMATUBHBIX TOKYMEHTOB:
— OdenepanbHOro 3akoHa ot 29 aexadps 2012 r. Ne 273-d3 «O6 obpazoBanuu B Poccutickoit denepanumny;
— @enepanbHOro rocyJapcTBEHHOr0 00pa30BaTEILHOIO CTaHIapTa OCHOBHOI'O 00IIero o0pa3oBaHusl, yTBEP>KICHHOTO MPUKA30M
MunucrepctBa oOpa3zoBanus U Hayku P® ot 17.12.2010 Ne1897.
Jlnist peanu3anuu Kypca UCIOIb3YyeTcsl yueOHbINH KOMIUICKT:

[Ipenmertnas nunusa yueOuukoB I'.E.Pyn3utuca, ®.I'.®enpamana. §-9 knaccol:
[Tocobue misa yauteneit obmeodpazoBarenbHbix oprann3anuii /H.H. 'apa. — 2 uzn., gon. — Mockga: [Ipocsemienue, 2017 r.

B pabouyro nporpamMmy BKJIIOYEHBI MPaKTHUYECKHE padOThI C UCIOIB30BaHUEM 000pyAoBaHus 1eHTpa «Touka poctay.

1.Ilnanupyemble pe3yJbTaThl H3yYeHHs Y4eOHOI 0 MpeaMeTa

IIpeaMeTHBIMH pe3yjabTaTaMu ocBoeHUs (OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 0OOIIEro 00pa3oBaHUS
SIBIISTFOTCSL

dbopMupoBaHUE MMEPBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX MPEACTABICHUM O BENIECTBaX, MX IPEBpAICHUAX M MPAKTHUYCCKOM
MPUMEHEHUH; OBJIQJICHUE MTOHATUIHHBIM alllapaToM U CUMBOJIMYECKUM SI3BIKOM XUMUU;

OCO3HAHUE OOBEKTHBHO 3HAYMMOCTH OCHOB XHMHMYECKOM HAyKM KaK O0JaCTH COBPEMEHHOI'O0 €CTECTBO3HAHUSA, XUMHUUYECKHX
MPEBPAILICHU OPraHMYECKUX M HEOPraHUYECKHMX BEIIECTB KAaK OCHOBbI MHOTHX SIBJICHUWA XUBOW M HEXHUBOW IPUPOIBI,
YTIIyOJICHUE TIPEJICTABICHUN O MaTepHUabHOM €IMHCTBE MUPA;

OBJIQJICHUE OCHOBAMH XHMHYECKOW TPAMOTHOCTH: CIOCOOHOCTHIO aHAIM3UPOBATh W OOBEKTUBHO OICHWBATh >KU3HCHHBIC
CUTyaIlH, CBA3aHHBIC ¢ XUMHEH, HaBBIKAMH O€30ITaCHOT0 OOpAIIICHHS ¢ BEISCTBAMH, HCIIOJIb3yEMbIMH B TTOBCECTHEBHOM KU3HHU;
YMEHHEM aHAJIU3UPOBATh U TJIAHUPOBATH IKOJIOTHYECKH O€30IMacHOE MOBEJACHUE B IEIAX COEPEKEHHUSI 3J0POBhS M OKPY KaIOIIEH
cpelbl;



(I)OpMI/IpOBaHI/IC YMCHHf/'I yYCTaHaBJIMBATh CBA3HW MCIKAY PpPCalbHO Ha6J'IIOI[a€MBIMI/I XUMHUYCCKUMU ABJICHHUAMU W IIPOLECCCAMU,
IMPOUCXOAAIIUMHU B MUKPOMHUDPE, OOBICHATH IMPHUYHHBI MHOFOO6pa3I/I$I BCIIICCTB, 3aBUCUMOCTDh UX CBOMCTB OT COCTaBa U CTPOCHMUA,
a TaK)KC 3aBUCHMMOCTDb IIPUMCHCHH BCIICCTB OT UX CBOﬁCTB;

NpUOOPETEHUs OTbITAa HCIIOJIB30BAHUS PA3JIMYHBIX METOJOB M3YYECHHS BEIECTB; HAONIONEHHUS 3a MX NPEBPAIICHUSIMHU TPU
NPOBEJICHUN HECIOKHBIX XUMUYECKUX IKCIIEPUMEHTOB C UCIOJIb30BaHUEM JIa00PATOPHOTO0 000OPYI0BaHUS U MPUOOPOB;

YMEHHE OKa3bIBaTh MEPBYIO MOMOIIb MPU OTPABICHUSIX, 0KOTaxX U IPYTrUX TpaBMax, CBA3aHHBIX C BEIIECTBAMH U JaOOPaTOPHBIM
000opy1I0BaHUEM;

OBJIaJIeHUE MpueMaMH paboThl ¢ MHPOpPMALMEH XMMHUYECKOTO COJEepXKaHus, MPEICTaBICHHON B pa3HO GopMme (B BHIIE TEKCTa,
dbopmy, rpa@uKoB, TAOIUYHBIX AJaHHBIX, cXeM, (hoTorpaduit u ap.)

CO37laHME OCHOBBI JJi1 (DOPMUPOBAHMS MHTEpECa K PACIIMPEHHUIO M YIIyOJICHHI0 XMMUYECKUX 3HAHUW W BbIOOpAa XUMHH Kak
npoUIBLHOTO MpeAMETa MPU MEePEeXoje Ha CTYNMEHb CPeIHero (MOJHOro) odmero o0pa3oBaHus, a B JaJbHEHIIEM U B KayeCTBE
cdepbl cBoe MPO(HEeCCUOHATIBHON eI TEIbHOCTH;

(opMupoBaHUE MPEICTABICHUN O 3HAYEHWU XMMMUYECKON HAyKH B PEIICHUH COBPEMEHHBIX HKOJIOTMYECKUX NMPOOJIeM, B TOM
quciie B IPEJOTBPAIlEHUN TEXHOTEHHBIX U KOJOTUYECKUX KaTacTpod.

BbinycKHMK HAYyYHTCA:

* OCHOBaM peaJIM3alliy MPOEKTHO-MCCIIEI0OBATEIILCKON JIeATEIbHOCTH;

* POBOJUTH HAOJIOICHUE U IKCIIEPUMEHT I10/T PYKOBOJCTBOM YUUTEJIS;

* OCYIIECTBIISATh PACIIUPESHHBIN MTOMCK MH(OPMAIIMH C UCIIOJIB30BAaHHEM PecypcoB OnbanoTek u MHTepHeTa;

* cO3/aBaTh U NMPEOOPA30BHIBATH MOJICIIA U CXEMBI ISl PEIICHHS 3a]1a4;

* OCYIIIECTBIIATH BBIOOP HanOoee 3 (HEeKTUBHBIX CITOCOOOB PEIICHHS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHUIH;

* 1aBaTh OTPEICIICHUE TIOHITHUSM;

* YCTaHABIMBATh PUYUHHO-CIICICTBCHHBIC CBS3H;

* OCYIIECTBIISATH JIOTHYECCKYIO OIEPAIIUI0 YCTAHOBICHUS POJOBUIOBBIX OTHOIICHU, OTPAaHHYCHHUE TIOHSTHUS;

* 00001IaTh MOHATHS — OCYIICCTBIIATH JIOTHYCCKYIO ONEPAlUI0 MEePeXoia OT BHJIOBBIX IMPH3HAKOB K POJIOBOMY IOHSTHIO, OT
MMOHATHS C MEHBIINM 00BEMOM K IOHITHIO C OOJIBIITUM 00BEMOM;



* OCYIIECTBIISATh CPaBHEHHE, CEPUAINIO U KIACCH(PHUKAINIO, CAMOCTOSTEILHO BHIOUpPAsi OCHOBaHUS M KPUTEPHUH IS YKa3aHHBIX
JIOTUYECKHUX OTIEpallvi;

* CTPOUTH KJIacCU(HUKAIINIO HA OCHOBE TUXOTOMUYECKOTO JIeJICHHsI (Ha OCHOBE OTPUIIAHNA);

* CTPOUTH JIOTUYECKOE PACCYXICHUE, BKIIOUYAIOIIEe YCTAHOBICHNE IPUIMHHO-CIICJICTBEHHBIX CBSI3EH;

* O0BSCHATH SIBJICHHUSI, IPOLIECCHI, CBS3H U OTHOIICHUS, BBISIBISIEMBIE B XO/I€ UCCIICIOBAHMS;

* OCHOBaM 03HAKOMHTEILHOTO0, H3YYalOIIer0, YCBAaUBAIOIIETO W MMOMCKOBOTO YTCHHS,

* CTPYKTYpPHUPOBATh TEKCTHI, BKIFOYas YMEHHE BBIICIATh TJIABHOE W BTOPOCTENEHHOE, TJIABHYIO HJCI0 TEKCTa, BBICTPAaWBATH
MIOCJIeIOBATEIBHOCTH OMUCHIBAEMBIX COOBITHIA,

* pabotath ¢ MeTagopaMHd — TOHUMATh IEPEHOCHBIM CMBICI BBIPAKCHUM, MOHUMATh M YHOTPEOJSATH OOOPOTHI pedH,
OCTPOCHHBIE HA CKPBITOM YIO/100JIeHUH, 00pa3HOM CONMIKEHUHU CIIOB.

* HCIIOJIb30BaTh Pa3lIMYHbIC MPUEMBI MOMCKAa WHPopMaruu B MHTEpHETE, MOMCKOBBIE CEPBUCHI, CTPOHUTDH 3aMPOCHI JJIsI TIOUCKA
MHPOPMAINH B aHATH3UPOBAThH PE3yJIbTaThl TIOUCKA;

* MCII0JIb30BaTh MPUEMBI MOMCKAa MH(OPMALMK HA NEPCOHAIBHOM KOMIIBIOTEpPE, B MH(POPMALMOHHON cpeie yupeKIeHUs U B
00pa30BaTeIbHOM MIPOCTPAHCTBE;

* UCII0JIb30BaTh PA3INYHbIE OMOIUOTEUHBIE, B TOM YHUCIIE 3JIEKTPOHHBIE, KATAJIOTH JUIs TOMCKA HEOOXOANMBIX KHMT;

* UCKaTh MH(OpMALMIO B PA3JIMYHBIX 0a3zax MaHHBIX, CO3/1aBaTh M 3aIOJHATH 0a3bl JaHHBIX, B YaCTHOCTH HCIOJIb30BaTh
pa3MyHbIE ONPEICIIUTENH;

* popmupoBaTh cOOCTBEHHOE HH(OPMALMOHHOE MPOCTPAHCTBO: CO3/1aBaTh CUCTEMbl MANOK M pa3MellaTb B HUX HYXHbIE
MH(POpPMAIMOHHbIE UCTOYHUKH, pa3Melats nHpopMmaluio B HTepHeTe.

* IJJAHUPOBATh M BBINOJHATH y4eOHOE MCCIEIOBAaHUE W YUeOHBIH TNPOEKT, HCHOIb3ys 00OpyAOBaHUE, MOJENIU, METOIbl U
npUEMBI, aJIeKBaTHBIE UCCIIEyeMOl podieme;

* BBIOMpATh U UCII0JIb30BATh METO/IbI, PEJIEBAHTHBIE pacCMaTpUBacMoO MpoodiieMe;

* pacrmo3HaBaTh U CTaBUTh BOIPOCHI, OTBETHl HA KOTOPbIE MOTYT OBITh MOJY4Y€HBI MyTEM HAYYHOTO HMCCIEAOBaHUS, OTOUPATH
a/IeKBaTHBIC METOJIbl UCCIIEOBAHMSL, (POPMYIHPOBATH BHITEKAIOIINE U3 UCCIICIOBAHUS BBHIBOIbI;

* MCIIOJIb30BaTh TaKWE MAaTEeMAaTUYECKHUE METOAbl U MPUEMBI, KaK aOCTpaKIMsi U UAeaIn3alus, J0Ka3aTeIbCTBO, JOKA3aTEIbCTBO
OT MPOTUBHOTO, J0Ka3aTEJIbCTBO MO AHAJIOTMH, ONPOBEP)KEHUE, MHAYKTUBHBIE M JEIyKTHUBHBIC PACCYKICHHs, MOCTPOCHUE U
UCIIOJTHEHHUE aJTOPUTMA;



* HCIMOJB30BaTh TAKUE €CTECTBEHHO-HAyYHbIE METOAbl M NPHUEMBI, KaK HAOMIOJEHUE, MOCTAaHOBKA IMPOOJEMBbI, BBIABH)XCHHE
«XOpOLIEH THUMOTE3bD», DSKCIEPUMEHT, MOJECIUPOBAHUE, HCIOJIb30BAHUE MATEMATHUYECKUX MOJEJIEH, TEOPETHYECKOE
000CHOBaHME, YCTAHOBJIEHUE T'PAaHUL] IPUMEHUMOCTH MOJIEIH/TEOPUH;

* HCIIOJIB30BAaTh HEKOTOPHIE METOMBI MOJIYYECHHsS] 3HAHUM, XapaKTEpHBIE JUISl COLMAJIBHBIX M MCTOPUYECKHX HAYK: MMOCTAHOBKA
npo0JieMbl, OMPOCHI, OMUCAHUE, CPABHUTEIBHOE HCTOPUYECKOE OINUCAHHUE, OOBSICHEHHE, HCIOJIb30BAHHE CTATUCTUYECKHUX
JAHHBIX, HHTEpIIpeTalus (HaKToB.;

* SICHO, JIOTMMHO M TOYHO H3JlaraTh CBOIO TOYKY 3PEHUS, HMCIOJb30BATh SA3BIKOBBIE CPEACTBA, aJIeKBaTHbIE O0OCYXaaeMoin
npobieme;

* oIMYaTh (aKThl OT CYXKIEHUHM, MHEHHM M OILIEHOK, KPUTUYECKH OTHOCUTHCA K CYXKJICHUSM, MHEHHUSIM, OIICHKaM,
PEKOHCTPYUPOBATh UX OCHOBAHUS;

* BUJAETh U KOMMEHTHPOBATh CBSI3b HAyYHOrO 3HAHUS M IIEHHOCTHBIX YCTAHOBOK, MOPAJIbHBIX CYXIEHUW MpPU TMOJY4YECHUH,
pacrpoCTpaHEHU U U IPUMEHEHUU HAYYHOT O 3HAHUSI.

* OMUCHIBATH CBOMCTBA TBEPABIX, JKUIKHUX, TA3000pa3HBIX BEIIECTB, BBIJEISSA UX CYIIECTBEHHBIC MPU3HAKY;

* XapaKTepHU30BaTh BEIIECTBA IO COCTaBY, CTPOCHHUI0 M CBOWCTBAM, yCTaHABIWBATh NPUYMHHO-CJIEACTBEHHBIE CBSI3HM MEXIY
JAHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

* pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHATHH «aTOM», «MOJIEKYJIa», «XUMHUYECKHN 3JIEMEHT», «IIPOCTOE BEIIECTBO»,
«CIIOYHOE BELIECTBOY, «BAJIEHTHOCThY, UCIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUU;

* n300pakaTh COCTaB MPOCTEUIINX BEIIECTB C MOMOIIBI0 XUMHUECKUX (HOPMYI U CYHTHOCTh XUMUYECKUX PEAKIIUN C TIOMOIIBIO
XUMHUYECKUX YPABHCHU;

* BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, & TAKXKE MAaCCOBYIO JOJIF0 XMMUYECKOTO 3JIEMEHTA B
COEIMHEHHUAX JJI1 OLEHKH UX IPAKTUYECKON 3HAYMMOCTH;

* CPAaBHHBATH 10 COCTABY OKCH/JIbI, OCHOBAHUs, KUCIIOTBI, COJIH;

* KJ1IacCU(UIIUPOBATh OKCUIBI 1 OCHOBAHUS 110 CBOWCTBAM, KUCJIOTHI U COJIU IO COCTAaBY;

* OIIMCBHIBATh COCTAaB, CBOWCTBA M 3HAYEHHE (B MPUPOAE W NPAKTHUYECKOW JAESITEIIBHOCTH YEIOBEKAa) IMPOCTBIX BELIECTB —
KHMCJIOPOJIa ¥ BOIOPOJA;

* 1aBaTh CPaBHUTEJIBHYIO XapaKTEPUCTUKY XUMHUUYECKHX 3JEMEHTOB W BAXXHEHIIMX COEAUHEHUN €CTECTBEHHBIX CEMEHCTB
LIEJIOYHBIX METAJIJIOB U TAJIOT€HOB;

* [10J1b30BATHCA JJAOOPATOPHBIM O0OPYAOBAHUEM U XUMUYECKON MTOCYI0M;



* POBOJIUTH HECJIOKHBIC XUMUYECKUE OIBITHI M HAOIIOJACHUS 3a M3MEHECHUSMH CBOMCTB BEIIECTB B MPOIIECCE UX NIPEBPAIICHHUIA;
cOOJTI0IaTh TIPAaBUIIa TEXHUKH 0€30MTaCHOCTH TIPH MPOBEACHUH HAOIIOICHUIA U OTIBITOB;

* pa3nu4aTh SKCIEPUMEHTAIIBHO KUCIOTHI U MIEI0YH, TIOIB3YSACh HHIUKATOPAMH; OCO3HABATh HEOOXOIUMOCTh COOIOACHUS MEp
0€30MacCHOCTU MPU OOPAIICHUH C KUCIOTAMHU U IEeJI0YaMHU.

* ONIPE/ICIIATh MPUHAIICKHOCT HCOPTAHMYECKUX BEIICCTB K OJHOMY W3 W3YYCHHBIX KJIACCOB/TPYIII: METAJIBI U HEMETAJUTHI,
OKCH/IbI, OCHOBAHHSI, KHCJIOTBI, COJIH;

* COCTaBJIATH (DOPMYJIBI BEIIECTB 110 UX Ha3BAHUSIM;

* OIPEICIIATh BAJICHTHOCTh M CTCIICHh OKHCIICHUS DJICMEHTOB B BEIICCTBAX;

BI)IHyCKHI/IK MOJYIHUT BO3SMOKHOCTDb HAYIHUTBLCH:

*0CO3HABATh 3HAUYCHUE TCOPETUUECKUX 3HAHUMN [ MPAKTUUECKON JIEITETbHOCTH YEJIOBEKA;

* OMUCHIBATh U3YUEHHBIE 0OBEKTHI KAK CUCTEMBI, IPUMEHSIS JIOTUKY CUCTEMHOT'O aHAJIN3a;

* IPUMEHATHh 3HAHUS O 3aKOHOMEPHOCTAX MEPUOJAMYECKON CHUCTEMbl XUMHUYECKHX DJIEMEHTOB ISl OOBSICHEHUS U TPEIBHUICHUS
CBOMCTB KOHKPETHBIX BEILECTB;

* pa3BUBaTh MH(GOPMAIIMOHHYIO KOMIIETEHTHOCTh MOCPEICTBOM YIIIYOJEHUS 3HAHUW 00 MCTOPUM CTAHOBJICHUS XHMHUYECKON
HayKd, €€ OCHOBHBIX MOHSTUH, IEPUOANYECKOTO 3aKOHA KaK OJHOTO U3 BAKHEHUIINX 3aKOHOB MPUPOJIbI, & TAKKE O COBPEMEHHBIX
JOCTH>KEHUSIX HAYKHA U TEXHUKHU.

* COCTaBJISITh MOJIEKYJISIPHBIE U TIOJIHBIE MOHHBIE YPABHEHUS 110 COKPAIIEHHBIM HOHHBIM YPaBHEHHUSIM;

* IPUBOJIUTh TPUMEPHl PEAKIUH, TMOATBEPKAAIOMNX CYIIECTBOBAHWE B3aUMOCBS3M MEXAY OCHOBHBIMM KiaccaMu
HEOPraHUYECKUX BEUIECTB;

* MPOTHO3UPOBATH PE3YJILTATHI BO3JCHCTBUS PA3IMUHBIX (DAKTOPOB HA M3MEHEHHE CKOPOCTH XUMUYECKON PEaKInu;

* POTHO3UPOBATH PE3YJIBTATHI BO3JCHCTBUS PA3INIHBIX ()aKTOPOB HA CMEIICHUE XUMUYECKOTO PABHOBECHSI.

* IPOTHO3UPOBATh XUMUUYECKHUE CBOKMCTBA BELIECTB HA OCHOBE UX COCTaBA U CTPOCHUS;

* MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTEIHHBIC WM BOCCTAHOBHUTEIBHBIE CBOWCTBA C YYETOM CTETICHEH
OKHCJIEHUS 3JIEMEHTOB, BXOJSIIIMX B €r0 COCTAB,;

* BBISIBJSITh CYIIECTBOBAHME TE€HETUYECKOM B3aMMOCBS3M MEXIY BEUIECTBAMU B PAAY: HPOCTOE BEMIECTBO — OKCUA —
TUIPOKCHU — COJIb;

* XapaKTepu30BaTh OCOOBIE CBOICTBA KOHIIEHTPUPOBAHHBIX CEPHOU U a30THOM KUCJIIOT;



* IPUBOAUTH NMPUMEPHI YPaBHEHUN pEAKUUH, JIEKAUUX B OCHOBE MPOMBIIIEHHBIX CIIOCOOOB MOJYYEHHsS aMMHUaKa, CEpHOU
KHCJIOTBI, YyT'yHA U CTaJIH;

* ONUCHIBATh (PU3UUECKUE U XUMUUYECKHE MPOLECCHI, ABJIAIOMIMECS YaCThI0 KPYrOBOPOTAa BELUIECTB B MIPUPO/IE;

* OPraHU30BbIBaTh, MPOBOJAUTh YUYEHUUYECKHNE IMPOEKTHI MO MCCIEIOBAHUIO CBOMCTB BEIIECTB, UMEIOIINX BAXKHOE MPAKTHYECKOE
3Ha4YCHHUE.

* IPaMOTHO O00OpaIIaThCs C BEIIECTBAMH B MTOBCEIHEBHON KU3HH;

* 0CO3HABATh HEOOXOAMMOCTH COOTIOACHUS MPaBUII KOJOTUUYECKH 0€30MacCHOr0 MOBEACHUS B OKPY Kalolllel MPUPOIHON cpee;

* IOHUMATbh CMBICT U HEOOXOAMMOCTb COOMIOACHUS MPEANUCaHUH, TpearaeMbiX B HHCTPYKIUAX MO UCIOJIb30BAHUIO JIEKAPCTB,
CpelCcTB OBITOBOM XUMUH U JIP.;

* HCTIOJIB30BaTh MPUOOPETEHHBIE KIIOYEBBIE KOMIIETEHTHOCTH TPH BBIMOJHEHUU HCCIEI0BATEIBCKUX MPOEKTOB MO H3YyUYEHHUIO
CBOICTB, CHOCOOOB MOJYyYEHUsI U PAaClO3HABAHUS BEILIECTB;

* pa3BUBaTh KOMMYHHKAaTHBHYIO KOMIIETEHTHOCTb, MCIOJb3Ysl CPEJICTBA YCTHOM M MUChMEHHOM KOMMYHMKAIMU MpuU paboTe ¢
TEKCTaMH y4eOHUKa M JOTOJIHUTEIBHOW JINTEPATypOM, CIIPaBOUYHBIMU TaOJUIAMH, MPOSBIATH TOTOBHOCTh K YBa)KEHHUIO MHOMU
TOYKHU 3pEHUs IpU 00CYKICHUH PE3yJIbTaTOB BBIIIOJIHEHHOW paboThI;

* 00BEKTUBHO OLIEHMBAaTh MH(POPMAIMIO O BEIIECTBAX U XMMHUECKUX IMPOILECcCaX, KPUTUUECKH OTHOCHUTHCSA K IICEBIOHAYYHOMH
UHpOopMaIK, HeJOOPOCOBECTHON peKlaMe, Kacarollecst UCIIOJIb30BaHUs PA3JINYHBIX BEIIECTB.

MeTanpeaMeTHBIMHU PE3yJIbTATAMU OCBOCHHS OCHOBHOH 0O0pa3oBaTEIbHON MPOrpaMMbl OCHOBHOT'O OOIEro 00pa3oBaHUS
SABJISIIOTCS:

OBJIaJICHNE HaBBIKAMHU CaMOCTOSITEIBHOTO PUOOPETEHUS HOBBIX 3HAHUHM, OpraHu3aIuu yIeOHO! NesATeIbHOCTH, TIOUCKA CPE/ICTB
€€ OCYLIECTBJICHUS;

YMEHHUE TUTAHUPOBATh MYTH JIOCTHIKCHHS IIEJIe Ha OCHOBE CAMOCTOSITEIBHOTO aHaIHW3a YCIOBHUH M CPEICTB WX JIOCTHXKECHUS,
BBIJICNIATH AJIbTEPHATUBHBIE CHOCOOBI JOCTHKCHHS 1€MW M BbIOMpaTh Hambosnee 3PGEKTHUBHBIA CMOCO0, OCYIIECTBISATH
MO3HABATEIBHYIO PEIICKCHIO B OTHOIIICHUH JICWCTBUIA 10 PEIICHUIO0 YIEOHBIX U TO3HABATEILHBIX 3a/1a4.

yMEHHE TIOHMMATh MPOOJIEMY, CTaBUTh BOIPOCHI, BBIBUTATh THUIMOTE3Yy, aBaTh ONPEACICHHUE MOHATHSAM, KIACCH(PHUIIMPOBATS,
CTPYKTYPHPOBATh MaTepraj, MPOBOIUTH IKCIIEPUMEHTHI, ApTYMEHTHPOBATh COOCTBEHHYIO MO3UIIHNIO, (DOPMYIUPOBATH BHIBOIBI
3aKTFOYCHMUS;



YMEHHUE COOTHOCUTH CBOU JEUCTBUS C INIAHUPYEMBIMU PE3YJIbTATAMHU, OCYILIECTBIATE KOHTPOJIb CBOEH AEATEILHOCTU B IIPOLIECCE
JOCTUXKEHUSI pe3yJibTaTa, ONpPelesaTh CocoObl JEHCTBUI B paMKaX MPEJIOKEHHBIX YCIOBUM U TpeOOBaHMM, KOPPEKTHPOBATH
CBOM JCUCTBUS B COOTBETCTBUM C U3MEHSIOLIEHCS CUTYAllUEH;

¢opMHUpOBaHME M pa3BUTHE KOMIIETEHTHOCTH B O0OJIACTM MCHOJb30BAHUS HMHCTPYMEHTOB U TEXHUYECKHX CpEJICTB
MH(POPMAIIMOHHBIX TEXHOJIOTHM (KOMIIBIOTEPOB M IMPOTPAMMHOI0 OOECHedeHHs) KaK WHCTPYMEHTAJIbHO OCHOBBI Pa3BUTHS
KOMMYHHUKATUBHBIX U NMO3HABATEIbHBIX YHUBEPCATBHBIX YUEOHBIX ICUCTBUN;

YMEHHE CO3/1aBaTh, MPUMEHATh W NPeoOpa3oBbIBaTh 3HAKM M CHUMBOJBI, MOJAEIM W CXEMbl I pPEHICHUS YYEOHBIX H
II03HABaTEJILHBIX 3a/1a4;

yMEHHE M3BJIEKaThb MH(MOPMAIMIO U3 PA3IMYHBIX MCTOYHUKOB (BKJIIOYAs CPEICTBA MAacCOBOM MHGOpPMAIMH, KOMITAKT-TUCKU
yuyeOHOro Ha3zHaueHusi, pecypchl MHTepHera), CBOOOAHO TMOJB3OBATHCA CIPABOYHOW JUTEpaTypod, B TOM YHCIE U Ha
AJNIEKTPOHHBIX HOCUTEINSX, COOJII0/IaTh HOPMBbI MH(DOPMAITMOHHON N30UPATETBHOCTH, STUKH;

yMEHHE Ha TNPAKTUKE TMOJb30BAThCSI OCHOBHBIMU JIOTUYECKUMM MpPHUEMaMH, METOJaMU HaOJIOJEHUsl, MOJACIUPOBAHUS,
00BsICHEHHUS, pEIIeHUs TPOOJIeM, TPOTHO3UPOBAHUS U JIP.;

YMEHHE OpraHU30BbIBATH CBOIO KU3Hb B COOTBETCTBUU C MPEJICTABICHUSIMU O 3J0POBOM 00pase >KU3HH, IpaBax U 00A3aHHOCTIIX
rpaKJIaHuHA, [IEHHOCTAX OBITUS, KYJIbTYPBI H COLMATBLHOTO B3aUMOACHCTBUS;

YMEHHE BBINIOJHATH II03HABATEIBHBIC U IPAKTUYECKUE 3aaHUsI, B TOM YHCJIE IPOEKTHHIE;

YMEHHE CaMOCTOATEIIBHO M apryMEHTHMPOBAHHO OLICHMBATh CBOU JEWCTBHUS M JACHUCTBUS OJHOKIACCHHUKOB, COJEPKATEIBHO
00OCHOBBIBasl TMPAaBUIBHOCTh WM OHIMOOYHOCTH pe3ylibTara W crnocoba JAEHCTBUS, aJeKBATHO OICHMBATh OOBEKTUBHYIO
TPYAHOCTh KaK Mepy (HaKTHUECKOTO WM MPEANoIaraeMoro pacxo/ia pecypcoB Ha pelIeHHEe 3a/1ayu, a TAKK€ CBOM BO3MOXKHOCTH
B JIOCTH)KECHUU LIEJIU ONPEAECIEHHON CIOKHOCTH;

yMeHHue pabotath B rpynne — 3 (PEKTUBHO COTPYIHUYATH U B3aUMOJICHCTBOBATh HA OCHOBE KOOPJMHAIIMU PA3IIMYHBIX MO3UIUN
IpU BbIpaOOTKE OOLIETO peIIeHHs B COBMECTHOM JEATENbHOCTH; CIIyIIaTh NapTHEpa, (GOpMyIHpoBaTh U apryMEHTUPOBATH CBOE
MHEHUE, KOPPEKTHO OTCTauWBaTh CBOXO IO3UIUIO U KOOPIAMHUPOBATH €€ C IIO3ULUU [apTHEPOB, B TOM YHUCIIE B CUTyalUH
CTOJIKHOBEHMSI HHTEPECOB; MPOIYKTUBHO pa3peniaTb KOHPIUKTH HA OCHOBE y4eTa MHTEPECOB M MO3UIUI BCEX €r0 YYaCTHHUKOB,
MOMCKA U OIICHKH aJIbTEPHATUBHBIX CIIOCOOOB pa3pelieHns: KOH(PIUKTOB.

Kpome Toro, k merampeaMeTHBIM pe3yibTaTaM OTHOCATCS yHHBEpCAJIbHBIE CmOcoObl aestenbHOocTH (YY), KOTOpBIE
GbOopMHUPYIOTCS B MIKOJBHOM KypCe€ XMMUHM M TPUMEHSIOTCS Kak B paMKaxX 00pa30BaTENBHOTO MPOIECCa, TaK M B pPeaTbHBIX
YKA3HECHHBIX CUTyalUsIX:

JInunoctueie Y'Y /I:



OCO3HaHME ce0s Kak ujeHa 00IlIecTBa Ha II00aJbHOM, PETMOHAIBHOM U JIOKAJIBHOM YPOBHSX (KUTENb IJIAHETHI 3eMIIsl, )KUTENb
KOHKPETHOTO PETHOHA);

OCO3HAHHE 3HAYMMOCTH U OOIIHOCTH III00aIbHBIX TPOOJIEM YETOBEYECTRA;

AMOIMOHATBHO-IIEHHOCTHOE OTHOIIEHHWE K OKpPYXaIoIlew cpefe, HEOOXOAUMOCTH €€ COXpaHEHUSI U PalMOHAIBHOTO
UCITIOJIb30BAHMS;

NaTPUOTHU3M, JIFOOOBH K CBOCH MECTHOCTH, CBOEMY PETHOHY, CBOEH CTpaHe;

YBaYXEHUE K UCTOPUH, KYJIbTYpe, HAIIMOHAIBHBIM OCOOEHHOCTSIM, TOJIEPAHTHOCTD.

Perynarususie YV /:

CIOCOOHOCTh K CAMOCTOSITETLHOMY TTPUOOPETCHUIO HOBBIX 3HAHUHN U TPAKTHUYECKUX YMEHUI;

YMEHUS YIIPaBIIATH CBOCH MO3HABATEIBLHOMN JEATeIbHOCTHIO;

yYMEHHE OPTaHU30BbIBAThH CBOIO JICSITCIIBHOCTD;

OTpeNeNATh €€ eI U 3a1a4u;

BBIOMPATh CPEJICTBA U IPUMEHSTh UX Ha TIPAKTUKE;

OIIEHUBATh IOCTUTHYTHIE PE3YJIHTATHI.

[To3naBarenvubie YV /:

dbopMupoBaHue M pa3BUTHE MO CPEJCTBAM XUMUUYCCKUX 3HAHUM MO3HABATEILHBIX HHTEPECOB, HHTEIICKTYAIbHBIX U TBOPYECKUX
pe3yJIbTaTOB;

yMEHHE BECTH CAMOCTOSATENIBHBIM TIOWCK, aHaiau3, OoTOOp wuHbopmaiuu, e€ mnpeoOpa3oBaHHWeE, COXpaHEHHE, Iepeaady u
MPE3CHTALIMIO C TTOMOIIBI0 TEXHUUECKHUX CPEJICTB.

Kommynukatusasie Y'Y /I:

CaMOCTOSITEJIbHO OPTraHMU30BBIBATH Y4YEOHOE B3aMMOJIEHCTBHE B Tpymme (OMpeaessaTh oOmue e, pacupeneisTh pOJH,
JIOTOBAPUBATHCS IPYT C IPYTOM)

OO0yyeHune XUMHUHM B OCHOBHOM IIKOJIE JJOJKHO OBITh HATIPABJICHO Ha JOCTIKEHUE CICAYIOMNX JUYHOCTHBIX Pe3yJbTaTOB:
OBJIQJICHUE Ha YPOBHE OOIETO 00pa30BaHMs 3aKOHYCHHON CHCTEMON XUMHYECKUX 3HAHUW M YMCHHM, HAaBBIKAMHU WX ITPUMEHCHUS
B Pa3JIMYHBIX )KU3HEHHBIX CUTYAITUAX;

OCO3HAHUE [IEHHOCTH 3HaHUM MO XMMHH KaK BaKHEHIIIEro KOMIIOHEHTa HAyYHOW KapTUHBI MUPAa;

c(hOpPMHUPOBAHHOCTh YCTOMYMUBBIX YCTAHOBOK COITMATIHLHO-OTBETCTBEHHOTO MOBEJCHUSI B OKPYKAIOIICH Cpelie — cpelie OOuTaHus
BCEr0 ’KUBOT'0, B TOM YHUCJIE U YEJIOBEKA.



2.Conep:kaHue y4eOHOIr0 npeaMera

IToBTOpPEeHHE OCHOBHBIX BONPOCOB 8 Ki1acca (3 yaca)

ITepnonnueckuii 3akoH u llepuoguueckas cucrema Xumuyeckux aeMeHToB J[. M. MenzeneeBa B cBETE TEOPUU CTPOCHUS aTOMa.
Xumnueckas cBa3b. CTpoeHHE BeleCTBA. T UMbl KPUCTALNIMUYECKUX PEIIETOK.

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB. PacyeTsl M0 XMMUYECKUM YPaBHEHUSM.

JMemonctpanun. Tabmuia «Buasl cBsizeit». Tabnuma « TUTIBI KpUCTATITUYECKUX PEIIETOKY

Tema 1. Knaccupukanus XumMmuuecKux peaxkuuii (6 4)

TemnoBoit 3¢ HEeKT XUMUYECKOM peakiuu. TepMOXUMHUYECKUE YPABHEHUS, PACUETHI 10 HUM.

CKopoCTh XMMHMYECKMX peakiuil. 3aBUCUMOCTb CKOPOCTH XHMHYECKHUX PEAKUUM OT pa3JUYHBIX YCIOBUH: OT MHPUPOILI
pearupyrommx BeIIEeCTB, IO MOBEPXHOCTU COMPUKOCHOBEHHUS, KOHIICHTpALIMU PEarupyrolinX BEUIECTB, TEMIEPATYphI,
KaTajau3aTopa. XMMHUYECKOE paBHOBECHUE, YCIOBUS €ro cMelleHus. Pemenue 3aaady.

JdeMoHCTpaIuu.

JleMoHCTpaIis OMBITOB, BBISICHSIIONINX 3aBUCUMOCTh CKOPOCTH XUMHUYECKUX PEAKIIUKN OT pa3IuYHbIX (PaKTOPOB.

Tabmuipl «O0paTUMBIE peaknny, « XUMHUYECKOe paBHOBeCHE», «CKOPOCTh XUMUYECKOU PEaKITUN.

PacueTHbie 3anaum.

PacdeTsl M0 TEPMOXUMUUECKUM YPABHEHUSIM.

Tema 2. DuekTposiuTHYecKas quccounanms (74)

OJIEKTPOJIUTHI W HEAIEKTPOJIUTHL. DJIEKTPOJUTUYECKAS JUCCOIMALMS BEIIECTB B BOAHBIX pacTBopax. Monwl. KaTumonwsl u
aHUOHBI. ['MapaTHas TEOpHsl PaACTBOPOB. DJIEKTPOIUTHYCCKAS THUCCOLMANMSA KUCIOT, IIejoder u coisiei. CriaOble M CHUIIbHBIC
AeKTposuThl. CTENeHb AUCCOIMAIUU. Peaknmum  wmonHoro oOmeHa. OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIHH.
Oxkucnurenb, BOCCTAHOBUTEIb. | MAPOIN3 COei.

JemoncTpanuu. VMcnpiTaHne paCTBOPOB BEUIECTB HA JIEKTPUUECKYIO IIPOBOJAUMOCTD. /[BUKEHNE NOHOB B 3JIEKTPUUECKOM II0JIE.
JlabopaTtopHble onbIThbl. Peakiiny oOMeHa MEXIy pacTBOpamu AEKTpPodauToB. C ucnonvzosanuem obopyoosanus «Touxa
pocmay

IIpakTuueckas padora. PenieHre SKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe «DIEKTPOIUTUYECKAST TUCCOLIUALIHSY.

Tema 3. I'anorens (5 4)

[Tonmoxxenre rajioreHoB B MEPUOANYECKON CUCTEME U CTPOCHUE UX aTOMOB. DU3NYECKUE U XUMHUYECKUE CBOMCTBA TaJIOT€HOB.
CpaBHHUTENIbHAA XAPAKTEPUCTUKA TaJIOreHOB. [[puMeHeHNe TaloreHoB.



Xnoposogopon. [Tonyuenne. @uznueckue corictBa. ConsiHas KUCIOTA U €€ COJIN.

IIpakTuuyeckas padora. [lonyyenue xJI0poBOAOpOJA U U3YUEHHE €ETO CBOMCTB.

JemoncTpanuu. Ousnueckue cBoiicTBa rajioreHoB. [lonydeHue XJ0poBo10opoa U paCTBOPEHHUE €TI0 B BOJIE.

JlabopaTtopHble onbIThbl. Pacio3HaBaHue COJNSIHOW KHUCIOTHI, XJIOPUIOB, OpOMHIOB, HOAuA0B U uonaC ucnorv3oganuem
obopyoosanus « Touka pocmay

Tema 4. Kucsaopoa u cepa (6 4)

[lonoxeHne KUCIOpPOJa U CEpbl B NEPUOJUYECKOM CHCTEME XMMHYECKHX 3JIEMEHTOB, CTPOCHUE KX aTOMOB. AJUIOTPOIHUS
KHCJIOPOJIa — O30H.

Cepa. Amnotponusi cepbl. Puznueckue U xumuueckue cBoiictBa. Haxoxnenue B mpuposae. [lpumenenue cepol. Oxcun cepoi(1V).
CepoBonopoanasi u cepuucrtas kuciaotsl U ux conu. Okcup cepoi(VI). Cepnas xucnora u ee cond. OKUCIUTENbHBIE CBOWCTBA
KOHIIEHTPUPOBAHHOMN CEPHON KUCIOTHI.

[loHsiTHE O CKOPOCTH XUMUYECKUX peakiuid. Karanuzatopsl.

JeMoHCTpanuu. AJJIOTPONHS KUCIOPOAa U Cephbl. 3HAKOMCTBO C 00pa3liaMu MPUPOIHBIX CYIb(UI0B, CyIbhaTOB.
JlabopatopHble onbIThl. PacnioznaBanue cynbdu-, cyabGur- u cyab(aT-uoHOB B pacTBOpE

IIpakTuyeckas padora. PemeHne sKCiepuMEHTANIbHBIX 3a/1a4 110 TeMe «Kuciopoa u cepay.

Pacuernble 3ajauu. Boruucienuss mo XMMHUYECKUM YpPaBHEHHSIM peEaKIMil Macchl, KOJWYEeCTBa BEHIECTBA WM OOBbeMa IO
M3BECTHON Macce, KOJIMYECTBY BEIIECTBA WM O0BEMY OJHOTO M3 BCTYMAIOUIUX WU TIOJIYYAIOIINXCS B PEAKIIMH BEIIECTB.

Tema 5. Azot u docdop (8 9)

[Tonoxenue azora u pocdopa B NEpUOIUIECKON CHCTEME XUMUUYECKUX IJIEMEHTOB, CTPOCHUE UX aTOMOB. A30T, G HU3NYECKUE U
XUMUYECKHE CBOWMCTBA, MOJiyueHUE W npuMeHeHue. KpyroBopor azora B mnpupoae. Ammuak. Pu3nyeckne W XUMHYECKUE
CBOMCTBa amMmuaka, noiaydenue, npumeHenue. Comu ammonus. Oxcunbl azota(ll) m (IV). A3oTHas KucioTa U €€ COJu.
OkucnuTeNnbHbIE CBOMCTBA A30THOM KUCIOTHI.

dochop. Amnorponusi dochopa. Puszmueckne u xumudeckue cBoictBa (ochopa. Oxcun docdopa(V). Oprodocdopras
KHCJIOTa U €€ COJIH.

MuHepanbHble yA0OpEHUs.

JMemonctpanuu. [lonyuenne ammuaka W ero pactBopeHue B Bojae. O3HakoMiieHHE € 00pas3mamMu TPHUPOJHBIX HHUTPATOB,
docdaros.

JlabopaTtopHble onbIThbl. B3anmoselictBue coseir aMMOHHS co 1meiodamMu. O3HAKOMJICHHE C a30THBIMH U (PochopHBIMU
ynoopenusimu. C ucnoavzosanuem obopyoosanus « Touxa pocmay



IIpakTnyeckue padoThI

[Tomyuyenne aMmMHuaka U U3y4eHUE €r0 CBOMCTB.

OnpeneneHne MUHEpaIbHbIX YI0OpEHUN.

Tema 6. Yriepoa u kpemuui (9 4)

[TonoxeHnue yriaepoga W KPEMHHUS B MEPUOJUYECKONM CHUCTEME XHUMHUYECKHUX DJIEMEHTOB, CTPOCHUE HX aTOMOB. YTJIEpos,
aJUIOTPOIHbIE MOAUUKAIIMY, (PU3HMUYECKHE UM XUMUYECKHE CBOWCTBA yriiepoaa. YTapHBIM Ta3, CBOMCTBA U (hU3UOJIOTHYECKOE
JEUCTBYE HA OPraHU3M. Y TJIEKUCIIbIA a3, yrojibHas KUCIOTa U €€ coJin. KpyroBopoT yriaepojaa B MpUpo/Ie.

Kpemunii. Oxcua kpemuusi(IV). Kpemuuenas kucnora u ee conu. Ctexio. Llemenr.

JemoncTpanuu. Kpucraminyeckue pemeTrku anmaza v rpadura. 3HAKOMCTBO ¢ oOpaslaMu MPUPOJHBIX KapOOHATOB U
cunukaToB. O3HAKOMIICHUE C Pa3IMYHBIMU BUJaMH TOTUIMBA. O3HAKOMIJIEHUE C BUJAMU CTEKIIA.

JlabopaTopHbie onbIThl. O3HAKOMJIEHHE CO CBOWCTBAMH M B3aWMOIIPEBPAIICHUSIMU KapOOHATOB W THUIPOKAPOOHATOB.
KauecTBeHHbIE peakiiny Ha KapOOHAT- U CUITUKAT-UOHBI.

IIpakTuyeckas padora. [lonydenue okcuzaa yriaepona(lV) u uzyuenue ero cBoicts. Pacrio3naBanue kapOOHATOB.

Tema 7. O0mue cBoiicTBa MeTasLi10B (134)

[lonoxxeHne MeTaIJIOB B IEPUOJWYECKON cuctemMe xumuueckux snemeHtoB JI. WM. MenneneeBa. Meramnnueckas CBSI3b.
Pu3nyuecKrue U XUMUYECKUE CBOMCTBA METAJIJIOB. Pl HaNps>KeHUl METaJlIoB.

[lonsitue o meramnyprun. CrocoOwsl monyudeHusi MertamuioB. CruiaBbl (CTallb, YYTyH, OlopaidtoMuHuii, Oponza). [IpoOnema
0€30TXOHBIX MPOU3BOJICTB B METAJUTYPIHH M OXpaHa OKPYKAIOIIEH CPEIbI.

Ilesounbie Meraibl. [lo0XKEHNE NIETOYHBIX METAUIOB B NEPUOAUUYECKOM CHCTEME M CTpOEHHME aToMoB. HaxoxxaeHue B
npupojie. Pu3nueckre U XUMUYECKUE CBOMCTBA. [[puMEHeHHnE METOYHBIX METAJIJIOB U X COCITMHECHU .

Illes10uHO3eMeIbHBIE MeTaJIbL. [1070KEHHEe MET0YHO3EMENBHBIX METAJUIOB B MEPUOJAUYECKON CHCTEME U CTPOCHHUE ATOMOB.
Haxoxnenue B mpupoae. Kanpiuii u ero coequnenus. JKecTKOCTh BOABI U CIOCOOBI €€ YCTPaHEHHS.

AnroMuHui. [TonoxxeHue amoOMUHNS B IEPUOJUYECKON CUCTEME B CTpOeHHUE ero aroMa. Haxoxnenue B npuponae. Pusndeckue u
XUMHYECKUE CBOMCTBA AMIOMUHUA. AM(OTEPHOCTh OKCH/Ia U THAPOKCUIA ATTFOMUHHUS.

Keaneso. [lonoxenue xenesa B MEPUOAUYECKON CUCTEME M CTpoeHME ero aroma. Haxoxnenue B mpupone. Pusmyeckue u
XUMHUYECKHE CBOMCTBA kene3a. Okcuanl, ruapokcubl u cou xkeneza(ll) u xemneza(1ll).

JlemoHcTpanum. 3HAKOMCTBO € oOpasllaMy Ba)KHEHIIUX COJIeM HATpHsl, Kaius, MPUPOJHBIX COCAUMHEHUN Kalblus, pyAdaMu
kKeJe3a, COCIMHEHUSIMU QIIOMHHUA. B3auMOJENCTBHE WIETOYHBIX, IIEJIOYHO3EMENBbHBIX METAUIOB M AJIIOMHUHHS C BOJOW.
Coxuranue xesesa B KUCJIOPOJIe U XJI0pE.



JlabopaTopHble onbIThI. [lolyyeHrne ruapokcuaa AIOMUHNAS U B3aUMOJEHCTBHE €r0 C KHACIOTaMu W 1enodyamu. llomydyeHue
ruapokcuaoB keneza(ll) u (II) u B3aumopeiicTBue ux ¢ kuciotamu u menodamu. C ucnonvzosanuem obopydosanus «Touka
pocmay

IIpakTnyeckue padoThI

Perienne sxcriepuMeHTAIBHBIX 33124 10 TeMe «neMeHThl [A—IIIA-rpynn nepuoanyeckoit TabIUIbl XUMUUECKUX DJIEMEHTOBY.
Pemienune skcrniepuMeHTANIBHBIX 3a/1a4 10 TeMe «MeTallTbl U UX COSTUHEHUS.

PacuerHble 3amauu. BelUnclieHUsT MO0 XMMHYECKMM YpaBHEHHUSM MacChl, 00beMa WM KOJMYECTBA BEIIECTBA OJHOTO W3
OPOJYKTOB PEAKIUHU MO MACCe€ MCXOJHOTO BEIIECTBA, 00bEMY MM KOJIMYECTBY BEIIECTBA, COJAEPKAIIETO ONMPECICHHYIO 100
IIPUMECEN.

Tema 8. OcHoBbI oprannueckoii xumuu(10 4)

[lepBoHauanbHbIE MPEACTABICHUS 00 OpraHUYeCKUX BerecTBax [lepBoHayanbHBIE CBEACHUS O CTPOCHUHM OPTraHUYECKUX
BelecTB. OCHOBHBIE TOJIOKEHUSI TEOPUM CTPOCHHS OpraHudeckux coeauHeHuid A. M. BytnepoBa. M3omepus. YnpouieHHas
KJaccuuKaIys OpraHMuecKux COeUHEHUH.

VYrnesonoponsl. [IpeaensHbie yraeBogopoasl. MeraH, staH. Pu3ndeckue U XuMuueckue cpoiicta. IIpumenenue.

Henpenenvnble yrimeBomoponbl. OtriieH. @Puznueckue M xuMuueckue cBoiicTBa. Ilpumenenue. AnertuneH. JlueHoBbIE
yraeBoopobl. [loHstue 0 OUKIMYECKUX  yTieBojgopojax  (UMKIOAJKaHbI, 6enszoun).IlpupoaHsie  MCTOYHUKHU
yriaeBoaopooB. HehTts M mpupomHblii ra3, ux NpUMEHEeHHe. 3ammra aTMocQepHOro Bo3ayxa oOT 3arpsi3HeHus. CIHpThI.
Onnoatomubie cnupThl. MeTaHos. OTtaHos. Pusnueckue cBoicTBa. PU3HOIOTMYECKOE ACHCTBUE CIHPTOB HA OPraHU3M.
[Ipumenenue. MHOroaToMHbIE COUPTHI. DTUNEHTIMKONG. [ muniepun. [Ipumenenue. KapOonossie kucnoThl. XKupbl. MypaBbuHas
U yKCycHasi KucioTel. @usnueckue coiictBa. [Ipumenenue. Bricime kapOoHoBbie kKucaoThl. CteapuHoBas kucioTa. JKupbr —
MPOYKTHI B3aMMOJICHCTBUS TIUIEPUHA M BBICIIUX KapOOHOBBIX KUCIOT. POk *KMpOB B mpoliecce 0OMeHa BEIIECTB B OPTaHU3ME.
KanopuitHOCTb XUpOB.

Yraesoasl [ '10Kk03a, caxapo3a — BaKHEWIIME MNPEACTAaBUTENM yriieBodoB. Haxoxaenue B mnpupone. Porocunre3. Ponb
[JIFOKO3bl B NIMTAaHUU M YKPEIUICHUHW 310poBbi. Kpaxman u nemnono3a — npupoaHble noauMepsl. Haxoxaenue B mpupone.
[Ipumenenue.

benku — Ouononumepst. CoctaB OenkoB. Dynkiuu 6enkoB. Ponbs 6enkoB B mutanuu. [lonarue o pepmeHTax u TopMOHaX.
[Tonumepsl — BBICOKOMOJIEKYJsIpHbIE coenuHeHus. [lommatunen. I[lomunponwmen. IlomuBuHunxnopun. Ilpumenenue
MTOJIMMEPOB.

JemMoHCcTpauM.



Mopenu MOJIEKyJl OpraHM4eCKUX COEUHEHUMN, CXEMBbI, TaOJIUIIBI.

['openue yrieBo10po0B U OOHAPYKEHUE MPOTYKTOB UX FTOPEHUS.

OO0pa3ipl HePTH U MPOIYKTOB UX MepepadoTKH. BuaeoonbIThl O CBOMCTBAM OCHOBHBIX KJIACCOB BEILIECTB.
PacuyeTHble 3aga4uu. YcTaHOBIEHUE NTpocTeninell (POpMyIabl BEIIECTBA 10 MACCOBBIM JIOJISIM 3JIEMEHTOB.

3. TemaTnyeckoe NIaHMPOBAHUE MO XUMHUH 9 Kjacc



No | Tema ypoka KonnuecTBo Jara nipoBegeHus

n/m JacoB

1 2 3 [To mnany | [To dakry

1 Texnuka 6e3omacHOCTH B kKabuHeTe XxumMuu. CTpoeHHE aToMa.
Ilepuoanuecknii 3akoH u [ICXD JI.1. MeHaeneeBa B CBETE CTPOEHUS 1
aToma.
DJIEKTPOOTPHUIATEIbHOCTh XUMHUYECKHX 3JIeMEHTOB (32 8 Ki1acc)

2 Xumunueckas cBa3b. CTpoeHUE BELIECTBA.
KoBasentHas cBs3b. [losisipHasi 1 HenmoJIspHasi KOBAaJICHTHbIE 1
cBa3u(3a 8 Kiace)

3 OcHOBHBIE KJIACCHl HEOPTaHUYECKUX BEIIECTB, UX CBSI3b MEXAY COOOM. 1
HMonnas cBsi3b(3a 8 kiacce)

4 OKuCIUTENbHO — BOCCTAHOBUTEIIBHBIC PEAKITUU.
BanenTHoCTb U cTeneHb okuciaeHus. [IpaBuiia onpeneneHus crenenei | 1
OKHCJIeHHsI 3JIeMeHTOoB(3a 8 Kki1acc)

5 TemnoBoit 3¢ dexT xum. peakun. PacdeTsl Mo TepMOXUMUYECKIM
YpaBHCHUSIM. 1
OKHCJIUTEJBHO -BOCCTAHOBUTEIbHBIE peakuun(3a 8 Kiacc)

6 CKOpOCTh XUMHUYECKUX PEAKIIUil. 5
(o6benuHEeHME 6-7 YPOKOB)

7 Kountposabnast padora Ne4 mo temam: «I13 u IICXI /1. U. Menneeena.
Ctpoenne atoMa» «CTpoeHune BenecTB. XMM.CBA3b»(3a 8 Kiace)

8 [Ipaktrueckast padota Nel.M3ydyeHue BIUSHUS yCIOBUI IPOBEACHUS 1
XUMUYECKOW pEeaKIMy Ha €€ CKOPOCTh

9 XHUMUYECKOE PABHOBECHE. Y CJIOBHUSI €I0 CMEIICHUSL. 1

10 | O6oOmmenue n cucreMaTu3anys 3HaHui. Pemenue 3amay 1




10-

CymHoCTb mpoliecca 3JIeKTPOTUTHYECKON AUCCoUralnn

11 '

12 | Cnabble u cuibHbIE ANEKTPOIUThL. CTENEeHb TUCCOLUALINN.

13 | Peakuuu noHHOro oOMeHa. 1

14 | I'maponus coei.

15 | IlpakTtuueckas pabota Ne2.PemieHue skcriepuMeHTaIbHBIX 33/1a4 110 TeMe 1
«CBOMCTBa KHCIIOT, OCHOBAaHUM U COJIEH KaK AJIEKTPOJIHUTOBY.

16 | KonTpoabnasi padora Nel mo Teme: «JIeKTPOJIUTHYECKAS 1
AUCCONMALMSD).

17 | XapakTepucTuka rajJoreHoB 1

18 | Xmop 1

19 | XuopoBogopoa: nmojgydeHue u CBOMCTBa 1

20 | ConstHast KHCTIOTA U €€ COJIU 1

21 | [IpakTuyeckas padora Ne3. [lomydeHue CONSTHOM KUCTOTHI U U3YYCHHE €€ 1
CBOICTB

22 | XapakTepuCcTUKa KUCIOPOJIa U CePhI 1

23 | Cepa. dusnueckue 1 XUMUYECKUE CBOMCTBA cephl. [IpuMmeHenue. 1

24 | CepoBonopon. Cynbdumbt 1

25 | Okcup cepsl (IV). CepoBonopoiHas U CepHUCTasi KUCIOTHI M MX COJIH. 1

26 | Oxcun cepsl (VI). CepHas KucioTa u €e Coju. 1

27 | Ilpaktyeckas pabora Ned. Pemenne skcriepuMeHTaIbHBIX 33/1a4 TI0 TEMe 1
«Kucinopon u cepay.

28 | Xapakrepuctrka azota u pocdopa. Puznyeckue U XUMHUIECKUE CBOMCTBA 1
a3oTa.

29 | Ammuak. Ousnueckue n xumuueckne cBorictpa. [lomyuenue, npumenenne. | 1

30 | IIpaktuueckas pabora NeS.ITonyuenne amMuaka u U3y4eHHe €ro CBOMCTB. | 1

31 | Conm ammoHws. 1




32 | A30oTHas KHCIIOTA. 1
33 | Conm a30THOM KHCIIOTHI 1
34 | ®ochop. Dusznueckue U XuMUIECKUe CBoMCTBa (hocdopa. 1
35 | Oxcun pocdopa (V). dochopHast KUCIOTA U €€ COJH. 1
36 | XapakTepucTtuka yriaepojia U KpeMHUs. AJIOTPOIHS yriepoia 1
37 | XuMuyeckue CBOMCTBa yriepoja. Axacopoims 1
38 | Oxcun yranepona (II) - yrapssiii ras 1
39 | Oxcun yranepoaa (IV) - yrimekucslii ras. 1
40 | YroapHas kucioTa U ee coiau. KpyroBopot yriepoja B mpupoje 1
41 | Ilpaktuueckas padora Ne6. [Tomyuenue okcuaa yraepona (IV) u uzyuenue 1
ero cBOMcCTB. Pacro3HaBaHne kapOOHATOB.
42 | Kpemumii. Oxcun kpemuus (IV) 1
43 | Kpemuuenas kucnorta u ee conu. Ctexino. [{emenT. 1
44 | KontpoabHas padora Ne2 mo temam: «Kucyiopoa u cepa. A30t u 1
docdop. Yriepoa u KpeMHUD».
45 | XapakTepucTuKa METAJLJIOB 1
46 | HaxoxJaeHHne METalIOB B IPUPOJIE U OOIIHE CTIOCOOBI UX MOJYICHHS 1
47 | XuMu4yecKre CBOMCTBA METAJUIOB. DJIEKTPOXUMUYECKUH Psii HAIPSIAKEHUN 1
METaJJIOB.
48 | CruiaBel (CTasnb, YyT'yH, TIOPATIOMUHUN, OPOH3a). 1
49 | [llenouHBIC METAJLIBI. 1
50 | Marswii. [l{enodyHo3emMenbHbIE METAJUIH. 1
51 | Kanenuii u ero coenuHeHus. JKECTKOCTh BOJIBI M CITOCOOBI €¢ ycTpaHeHus. | 1
52 | Amomunuii. [lonoxenue amrOoMUHUS B IEPUOTUIECKON CUCTEME U 1
CTPOEHHE €r0 aToMa.
53 | Baxneinne coequHEHNS aTFOMUHUS 1
o4 | Keneso. [TonoxeHue xene3a B IEPUOJANUYECKON CUCTEME U CTPOCHUE €T0 1




aToMa.

55 | Coenunenus xeinesa 1
56 | IIpaktuueckas pabora No7PemieHue SKCIEpUMEHTAIBHBIX 3a/1a4 110 TEME 1
«MeTajutbl ¥ UX COSAMHEHUS.
57 | KoutpoabHas padora Ne3 nmo teme: «O011ue cBOiicCTBA METAJLIIOBY. 1
58 | IlepBoHauaabHBIC CBEJACHMS O CTPOCHUN OPTaHUYCCKUX BEIICCTB. 1
59 | YopouienHas kinaccudukanusi OpraHu4ecKux COeTMHEHUN. 1
60 | IIpenenwpHBIC yriueBogopoabl. MeTaH, STaH. 1
61 | HempenenbHble yriieBOIOPOIbI. DTHIICH. 1
62 | Ilonumepsl 1
63 | IlpousBonHbie yrieBonopooB. CIUPTHI. 1
64 | KapboHoBbie kucioThl. CiiokHbIe 3Puphl. Kupbl 1
65 | YrieBobl 1
66 | AMuHOKHMCHOTHI. benku 1
67 | KonTtpoabHas padora Ned mo Teme: «Oprannyeckasi XuMus. 1
68 | O6o6eHNe 3HaHUH, TTOJTYYSHHBIX B 9 KII. 1
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