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IHosicHuTEeNLHAA 3aNIUCKA

Pabouas mporpamma mo xumuu ais 8-9 kimaccoB pa3paboTaHa Ha OCHOBE (heaepaabHOTro
rocyaapcTBeHHOro oopaszoarenbHoro crangapra OO0, oOpa3oBaTenbHOM nporpaMmsl Guiinaia
MBOY COLII Ne5 r.Anarupa B c.buparsanr u npumepHO# IporpaMMsbl [0 XMMHHM, a TaK K€ Ha
OCHOBe aBTOpcKoi yueOHoi mporpammel O.C. ["abpuensina.

Ha 06a3e wnentrpa «Touka pocra» obecrnieuuBaeTcsi peanusanus o00pa3oBaTeNbHBIX
IpOTrpaMM €CTECTBEHHO-HAyYHOW M TEXHOJOTHMYECKOW HAINpaBJICHHOCTEW, pa3pabOTaHHBIX B
COOTBETCTBUM C TpeOOBaHUSIMHU 3aKOHOJAATEIbCTBA B cdepe oOpa3oBaHUS M C Y4ETOM
pexomennanuii denepanbHOro omeparopa ydebHoro mpeamera «Xumus» . OOpa3oBaTenbHas
nmporpamMma MO3BOJISIET UHTEIPUPOBATh PeAIU3yeMble MTOAXOAbl, CTPYKTYPY U COAEPKaHUE NPU
OpraHu3any oO0y4eHus: XMMUU B 8—9 Kilaccax, BHICTPOCHHOM Ha 0a3e JII000ro M3 JTOCTYIHBIX
yaeOHO-MeTonnueckux KomiuiekcoB (YMK) . Hcnonmb3oBanue oOopynoBanust «Touka
poctay npu peanuszanuu jasHoi OIl no3BosiseT co3naTk yCiaoBUS:

. JUTSL pACIIUPEHUS COACPKAHUS IIKOIBHOTO XHMMUUYECKOTO 00pa30BaHuUs;

. JUIsL TIOBBIIIEHUS I103HABATEIbHONM AKTHBHOCTH OOYyYalOUIMXCAd B €CTECTBEHHO-
HAy4YHOU 0071aCcTH;

. JUI  Pa3BUTHSA JIMYHOCTH peOEHKa B Tmporecce OOY4YeHHsT XHMHH, €ro
crocobHocTell, ¢GopMUpOBaHUS M YAOBIETBOPEHHUS COIHMAIBHO 3HAYMMBIX HWHTEPECOB U
MOTPEeOHOCTEH;

. UIsE paboThl ¢ OAApEHHBIMM IIKOJbHUKAMHU, OpraHU3alMd WX pa3BUTUS B
Pa3IUYHbBIX 00JaCTsIX 00pa30BaTENIbHOM, TBOPUECKON ACSITEILHOCTH .

O0mas xapakTepucTUKA Yy4e0HOr0 nmpeamMera « XuMus»

XUMHSL KaK SJIEMEHT CHUCTEMBl €CTECTBEHHBIX HAayK PacHpOCTpaHHia CBOE BIUSHHUE Ha
BCE OO0JIACTH YEJIOBEYECKOTO CYIIECTBOBAHHWS, 3aJaja HOBOE BHJEHHE MHpa, CTaja
HEOThEMJIEMbIM KOMIIOHEHTOM MUPOBOW KYJIbTYpbl, HEOOXOAUMBIM yCIOBHEM KM3HM 0OLIeCTBa:
3HAHME€ XUMHUHU CIY)KUT OCHOBOM i (OpMHpOBaHUS MHUPOBO33PEHUSI YENOBEKAa, €ro
IpeCTaBICHUI 0 MaTepHaIbHOM €IMHCTBE MUPA; BXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMUEH
NpeaACTaBJICHHUA O B3aUMOIIPCBpALICHUAX OHEPruu H 00 SBOJIIOLIMM BCHIECCTB B IPUPOJEC,
COBpPEMEHHasi XMMUsl HalpaBiieHa Ha pelleHHe II00aldbHBIX MPOOJeM YCTOHYHMBOTO pPa3BUTHUS
YeJIOBEUEeCTBA — CBHIPHEBOM, IHEPreTUYECKOM, MHINEBOM W HSKOJOTMUYECKOW O€30MacHOCTH,
npo0JeM 3paBoOXpaHeHHs. B yClIOBHSIX BO3pacTalolIero 3Ha4YeHUs XUMUH B KHU3HH OOIIeCTBa
CYIIECTBEHHO TIOBBICHJIACH POJIb XMMHYECKOTO 00pa3oBaHWs. B miaHe comuamu3amiy OHO
SBIISIETCA OJHUM M3 YCJIOBUH (OPMHUPOBAHMS HHTEIUIEKTa JIMYHOCTH U TapMOHUYHOTO €€
Pa3BUTHA. COBpeMeHHOMy YCJIOBCKY XHUMHUUYCCKHUC 3HAHUA H€O6XOI[I/IMI)I JJIsL HpI/IO6p€T€HI/I$I
OOIIEKYIbTYPHOTO YPOBHsI, MO3BOJISIOIIETO YBEPEHHO TPYAMTHCA B COLMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOTO0Opa3HOW JKM3HHM OOMIECTBA, Ui OCO3HAHHMS BAXHOCTH Pa3yMHOTO
OTHOILEHHsI K CBOEMY 3/I0pPOBBIO U 3/I0POBBIO IPYTUX, K OKPYXKAaIOLIEH NMpUpoaHOM cpene, At
TpaMOTHOI'O MOBEACHHA IIPHU UCITIOJIB30BAHHUHN PA3JIMYHBIX MAaTCPHUATIOB U XUMHUYCCKUX BCHICCTB B
MOBCEHEBHOM XKM3HM XHMMHYECKOe O0pa3oBaHHE B OCHOBHOM HIKOJIE SIBIAETCS 0a30BBIM IO
OTHOIIEHHUIO K CHCTEME OOIIer0 XMMHYECKOro oOpazoBaHMs. [103TOMy Ha COOTBETCTBYIOIIEM
€My YpOBHE OHO pealu3yeT NpHUCYIIHe OOIIeMy XMMHUYECKOMY OOpa30BaHUIO KIIOUEBbIE
OEHHOCTH, KOTOPBIC OTPAXAIT TOCYJAapCTBCHHLIC, O6HI€CTBCHHBI€ U  HVHIUBHUAYAJIbHBIC
HOTPEOHOCTH. DTHUM OIpENeNseTcsl CYUIHOCTh OOIIel cTpareruu OOYy4eHHs, BOCIMTAHHUS U
pa3BUTHS 00YYAIOIIMXCS CPEICTBAMHU yueOHOro mpeamera «Xumus». U3ydenue npeamera: 1)
CHocoOCTBYeT (POPMHUPOBAHUIO €CTECTBEHHOHAYYHOM KapTHHBI MHpa, JOCTHKEHHIO OO0Ied u
(GYHKIIMOHATBFHON TPAaMOTHOCTH, JA€T BO3MOXKHOCTH JUISI CAMOPa3BUTHS JIMYHOCTH. 2) BHOCHUT
BKJIaJ B ()OPMUpPOBAHHME MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH MOJPOCTKOB, HABBIKOB HX
CaMOCTOSITENIbHON y4eOHOM AesITeNbHOCTH, SKCIIEPUMEHTAIbHBIX M UCCIEA0BATEIbCKUX YMEHUH,
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HEOOXO/IMMBIX KaK B TMOBCEAHEBHOHM XH3HH, TaK U B NPO(ecCHOHANBHON HesTeabHOCTH; 3)
3HAKOMMUT CO CHELM(PUKON HayyHOI'O MBIIUICHNUS, 3aKJIabIBACT OCHOBBI LIEJIOCTHOTO B3IVIs/1a Ha
€IMHCTBO TPHUPOABI M YEJOBEKAa, SIBISCTCS OTBETCTBEHHBIM JTalioM B (HOPMUPOBAHHUU
€CTECTBEHHO-HAYYHOW IPaMOTHOCTM  THOAPOCTKOB; 4) crnocoOCTByeT (OpMHUPOBAHUIO
LIEHHOCTHOTO OTHOILECHMs K €CTECTBEHHO-HAY4YHBIM 3HAHMSM, K IPUPOJE, K YEIOBEKY, BHOCUT
CBOM BKJIaJl B 3KOJIOTMUECKOe 00pa30BaHHUE MOIPOCTKOB

Ha3Bannble HampaBieHuss B OOy4eHHH XHMHUU OOECIEUMBAIOTCA  CHEIM(PUKOI
COJIEp)KaHUsl IPEIMETa, KOTOPBIM SIBISIETCA IEJAarOrM4eCKd aJalTUPOBAHHBIM OTPAKEHUEM
0a30BOl HayKM XMMHU Ha OIpeneia€HHOM 3Ttane €€ pa3BuTHs. Kypc XMMUM OCHOBHOM LIKOJIBI
OpPUEHTHPOBAaH Ha OCBOEGHHE OOYYarOIIMMHUCSH OCHOB HEOPraHMYECKOW XUMHMHU U HEKOTOPBIX
NOHATUI U CBEACHUN 00 OTAEIBHBIX 00BEKTaxX opraHmdeckoil xumun. CTpyKTypa coaep:KaHus
npeamera copMHpOBaHa Ha OCHOBE CHCTEMHOIO Iojaxoia K ero usydeHuro. CopeprkaHue
CKJIAJIbIBACTCS. U3 CUCTEMBI IIOHATUN O XMMUYECKOM 3JIEMEHTE U BEIECTBE U CUCTEMBI ITOHATUN
0 XuMMHYecKoil peakuuu. OO6e 3TH CHUCTEMBl CTPYKTYPHO OPIraHM30BaHbl [0 MPUHLUILY
IIOCJIEIOBATEIbHOTO Pa3BUTHSA 3HAHMM HAa OCHOBE TEOPETUYECKHUX IPEACTABICHUN Pa3HOIO
YPOBHS: aTOMHO-MOJIEKYJISIDHOTO YY€HHUS KAaK OCHOBBl BCETO €CTECTBO3HAHHMSA, YPOBHS
nepuoanueckoro 3akona Jl. M. MeneneeBa Kak OCHOBHOI'O 3aKOHA XMMHUH, YYEHUS O CTPOCHUU
aToMa M XUMHUYECKOW CBA3M, IPEJCTABICHUNA 00 3JIEKTPOIUTUYECKOM IUCCOIMAlUU BEIIEeCTB B
pactBopax. TeopeTnyeckue 3HaHUS PaCCMATPUBAIOTCS HA OCHOBE SMIIMPHUYECKH MOJYyYECHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIENOBAaTEIIBHO OT OJHOIO YPOBHA K JIpyromy,
BBIMOJIHASL (DYHKIUU OOBSCHEHHS] W IPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOTO IIPUMEHEHUS M IIOJIy4€HUs U3y4aeMbIX BelIeCTB Takas oOpraHusanus
COJIepXKaHUsI Kypca CHOCOOCTBYET MPEJCTABICHUI0 XUMHUYECKONW COCTaBISIONMICH Hay4dHOU
KapTHHBI MHUpa B JIOTHKE €€ CUCTEeMHOM mpupoabl. Tem cambiM o0ecrieuuBaeTcss BO3MOKHOCTh
it hopMupoBaHUs y 00y4aromUXCsl IEHHOCTHOTO OTHOIIEHHS K HAYYHOMY 3HAaHUIO U METO/IaM
IIO3HaHMUA B Hayke. BakHO Takke 3aMETUTh, YTO OCBOCHHME COJEP)KaHUS Kypca IMPOUCXOIUT C
IIPUBJICYEHUEM 3HAHUI U3 paHee M3YYEHHBIX KypcoB: «Okpyxaroumii mup», «buonorus. 5—7
Kjaccb» U «Pusnka. 7 Kiacey.

JlanHast oOpa3zoBaTesibHas MporpaMMa O00OECeUnBaeT YCBOCHUE YYALUMUCS Ba)KHEHUIINX
XMMHUYECKHX 3aKOHOB, TEOpPUH U MOHATHH; (popMupyer mNpeacTaBieHHE O PpOJIU XUMHUHM B
OKPY’KaOIlleM MHUPE U KU3HM 4esoBeKa . [Ipu 3ToM OCHOBHOE BHMMAaHHUE YAEISETCS CYIIHOCTH
XUMHYECKMX peakUuid M MeTojaM HX ocyuiecTBiieHus . OZHMM M3 OCHOBHBIX ITPHHIIMIIOB
MOCTPOEHUS HPOrpaMMBbl SIBJISI€TCS NMPUHUUI JOCTYHMHOCTH . OKCIEPUMEHTAlbHbIE JIaHHBIE,
MOJIYYCHHBIE YYAIIMMMUCS MPU BBIITOJIHEHUM KOJMYECTBEHHBIX OIBITOB, MO3BOJIIOT YYalllUMCS
CaMOCTOSTENIBHO [IeJaTh BBIBOJBI, BBIABIIATH 3aKOHOMEPHOCTH . Iloaxoxasl, 3aJI0KEHHBIE B
coJiepKaHue MPOrpaMMbl Kypca, CO3Jal0T HEOOXOIUMBbIE YCIOBHUS JJIsl CUCTEMHOTO YCBOEHUS
yUYalIMMHCS OCHOB HayKH, /Il 00ecredeHrs pa3BUBAOIIEr0 U BOCIUTHIBAIOIIETO BO3IEHCTBUS
o0y4yeHMs Ha JIMYHOCTH ydamierocs . opMupyemble 3HaHUSI TOJDKHBI CTaTh OCHOBOM CHCTEMBbI
yOexAeHHI IKOJIbHUKA, IEHTPAJIbHBIM SJPOM €r0 HAy4YHOI'O MUPOBO33PEHUS .

e 1 0CO0EHHOCTH U3YyUYEeHUSI Y4eOHOI 0 MpeaMeTa

K HampaBieHuio mnepBOCTENEHHONW 3HAYMMOCTH IMpH pealn3alud o0pa3oBaTeNbHbIX
¢ynkuuit npenMera «XHUMHS» TPAAUIMOHHO OTHOCAT (OpMUpPOBAaHME 3HAHUM OCHOB
XUMHUYECKOH HAayKH KakK obiacTu COBPEMECHHOT'O €CTCCTBO3HAHMA, HpaKTI/IquKOI\/II ACATCIIBHOCTHU
YCJIIOBCKA M KaK OJHOIo M3 KOMIIOHCHTOB MHpOBOfI KYJbTYPHI. 3a,uaqa npeaMeTa COCTOUT B
(GOpMHUPOBAHUH CUCTEMBI XMMHYECKUX 3HAHMM — BAXKHEUIIMX (PAKTOB, MOHSATHN, 3aKOHOB WU
TCOPCTUICCKHUX HOHOX(CHHﬁ, AOCTYIIHBIX 0606H_[CHI/II71 MUPOBO33PCHYCCKOI'0 XapaKTCpa, A3bIKa
HAYyKH, 3HAaHUHA O HAay4YHBIX MCTOAaX H3YUCHUSA BCIICCTB U XUMHUUYCCKHUX peaxunﬁ, a TakKXXE B
(I)OpMI/IpOBaHI/II/I H pa3sBUTHU yMCHI/Iﬁ H CII0C000B ACATCIIbBHOCTH, CBA3aHHBIX C IIJIAHUPOBAHUCM,
Ha6J'IIOI[eHI/IeM U TPOBCACHUCM XHMHUUYCCKOI'O OKCIICPUMCHTA, CO6HIOH€HH€M IIpaBuI
0€30I1aCHOTO O6paIJ_ICHI/I${ C BCIICCTBAMH B HOBCCI[HCBHOﬁ KHN3HU. Hap;my C J3TUM 1ICIHu
U3y4EeHUS IIpeaMeTa B IPOrpaMMe YTOYHEHbI M CKOPPEKTHUPOBAHbI C YYETOM HOBBIX
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NPUOPUTETOB B CHCTEME OCHOBHOrO oOmiero oOpasoBanusi. CeromHss B 00pa3oBaHHH 0CO00
3HAYUMOW MpPU3HAETCS HAIPABJICHHOCTh OOYYEHMs] Ha pPa3BUTHE U CaMOPa3BUTHE JIUYHOCTH,
(dopmupoBaHue e€ MHTEIUIEKTa U 001Iel KyabTypbl. OOyueHHe YMEHHIO YYUTHCS U MPOIOIDKAThH
cBOE¢ oOpa3oBaHHE CAMOCTOSITEIbHO CTAaHOBUTCS OIHOW M3 BaXKHEHIIMX (YHKIUN y4eOHBIX
IPEMETOB.

B cBsi3u ¢ 3TUM NpHU M3Y4YEHUH IIpeMeTa B OCHOBHOM IIKOJIE TOMUHUPYIOIIEE 3HAaUCHHE
PUOOPETH TaKUE LIETH, KaK:

* opMUpOBaHUE MHTEIUIEKTYAIbHO PAa3BUTOM JTMYHOCTH, FOTOBOM K caMOOOPa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSTEILHOMY MPHHATUIO PpEHICHUH, CrHocOOHOW ananTHpOBAaTHCI K
OBICTPO MEHSIOIINUMCS YCIOBUSAM KHU3HU;

* HANpaBICHHOCTh OOYYEHUS Ha CHCTEMAaTHYeCKOe TMPHOOIIEHUE ydyalluxcs K
CaMOCTOSITENIbHOM ~ TMO3HABAaTEJIbHOM  NIEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUS,
(OPMUPYIOITUM MOTHUBALIUIO U PA3BUTHE CIIOCOOHOCTEH K XMUMHH,

* oOecrieueHUe YCIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETCHHIO OOYYaIOIIMMHKCS OIBbITA
pa3sHOOOpa3HOM JESATETBLHOCTH, TMO3HAHHMS M CAMOIIO3HAHMWS, KIIOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEIbHOCTH;

* (opMuUpoBaHHE YMEHHI OOBSCHATh W OLEHHUBATH SBICHUS OKPYKAIOLIETO MHUpa Ha
OCHOBaHUU 3HAHUH U ONBITA, MOTYYSHHBIX IPU U3yUYCHUH XUMUU;

* popmupoBanue y 00y4daromuxcsi TyMaHUCTUYECKHX OTHOIICHHIA, TOHUMAHUS IEHHOCTH
XUMHUYECKHX 3HaHHWM I BBIPAOOTKM 3KOJOTHYECKH Ieeco00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXAIOIIEH MPUPOIHOMN
Cpelbl;

* pa3BUTHE MOTHMBAIMKM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIK U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOCHHS OOIIEUETIOBEUYECKUX IIEHHOCTEeH, TOTOBHOCTH K
OCO3HAHHOMY BEIOOPY MPOWIIS M HAITPABJIICHHOCTH JAILHEUIIIETO O0YICHHSI.

Mecto yuyeOHOro npeamera « XuMus» B y4eOHOM IJIaHE
B cucreme oOmero o0Opa3oBaHusi «XuUMUS» TpU3HAHA OO0SA3aTENbHBIM YYEOHBIM
NpeJMETOM, KOTOPBI BXOAWUT B COCTaB TpenMeTHoW obnactn «EcrecTBeHHO-HaydHBIE
peIMEThI». YUeOHBIM TUTAaHOM Ha e€ m3ydeHue orBefeHo 138 ydeOHBIX 4acoB — 1mo 2 49 B
Hezemo B 8 1 9 ki1accax COOTBETCTBEHHO.

Conep:xkanue 00pa3oBaHus MO roaM 00y4eHU s

(mpakTuueckas 4acTh y4eOHOro coJiepKaHus npeamera yCHJIEHA
MaTepualbHOTeXHUYECKOW 0Oa3oi 1eHTpa «Touka poctay / JETCKOrO TEXHOMapKa
«KBanTopuym», HCIONB3yeMOTO sl peaju3alid oO0pa3oBaTEeNbHBIX MPOTPaMM B paMKax
IpenojaBaHus XUMUN )
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Beeoenue

Uro m3yuaetr xumus. [IpocTeie u cnoxHbie BemecTBa. CBONCTBA BEIIECTB. XUMHUYECKUN
aneMeHT. DopMbI CYIIECTBOBAHUS XUMHUYECKOIO AJIEMEHTA. XUMHUUECKHUE SBJICHUS, UX OTIHNYHE
oT (usmueckux sBiaeHW. J[OCTM)KEHHS XMMHHM W MX TMPaBHIBHOE HCIONb30BaHue. Mcropus
BO3HUKHOBEHHUSI U Pa3BUTHS XUMHH. POIb OTEUECTBEHHBIX YUEHBIX B CTAHOBJICHHUH XUMUYECKON
Haykd. OCHOBHBIE 3aKOHBI XUMHMHU. OOIIee 3HAKOMCTBO €O CTPYKTYpOH MNepHOAMYECKON
Tabnuupl: nepuoasl W rpynnbl. Tabmuua JI.J. MenneneeBa kak crpaBOYHOE IMOCOOME IS
MOJTy4eHUs] CBEIACHHM O XHMHUYECKHX dJeMeHTaX. (OO003HaueHHWE XHUMHUYECKUX DJIEMEHTOB.
[TpoucxoxaeHne Ha3BaHUN XUMHUYECKUX ayieMeHToB. Tabmuia MeHzeneeBa Kak CIpaBOYHOE
nocoOue ISt TOJIy4eHUsI CBEICHUN 0 XUMUYECKUX dJIeMEHTaX. XuMudeckas Gopmyna, UHIEKC,
koa(durmenT: 3anucu u urenne Gopmys. Macca atToMoB U MoJiekya. OTHOCUTENbHAs aTOMHas
Macca. OTHOCUTENbHAsA MOJIEKYJsipHas mMacca. Pacuer MaccoBOW J10IM XMMHUYECKOTO 3JIE€MEHTA
1o (popmysie BelecTna.

Amompl Xumuueckux 31eMeHmos



JlokaszarenbcTBa CIOXKHOCTH cTpoeHus: atoMoB. OmbiTel Pesepdopnpa. [lnaneraphas
MOJIETb CTPOCHHUSI aTOMOB. XapaKTepHCTHUKAa HYKJIOHOB. B3anMOCBSI3b MOHSTHI: TPOTOH,
HEUTpOH, MaccoBoe 4uciio. COBPEMEHHOE OIPENCIIEHUE IOHATHUS «XUMUYECKUH 3IIEMEHT.
W3MeHeHus, TPOUCXOASAIINE C YUCIOM IPOTOHOB, 3JIEKTPOHOB U HEUTPOHOB B COCTABE ATOMOB
XUMHUYECKMX 3JIEMEHTOB. M30Tombl, Kak pa3HOBUAHOCTb AaTOMOB OJHOIO 3JIEMEHTA.
XapakTepucTuka 3J1eKTpoHOB. CTpoeHUE IEKTPOHHBIX 000JI0UEK aTOMOB 3eMeHTOB. [IoHsATHE
0 3aBEpUICHHOM M HE3aBEPLICHHOM JJIEKTPOHHBIX (IHEPreTUUYECKUX) YpOBHX. PacnoiokeHue
JJIEKTPOHOB HAa DHEPreTHYECKHUX YPOBHAX, AaTOMBI METAUIOB M HEMETauIoB. [oHBI
MOJIOKHUTEIbHBIE U OTpuIlaTenbHble. [Tonarue nona. onsl, 00pa3oBaHHbIE aTOMaMU METAJJIOB U
HemeTaiyioB. IToHATHE 00 MOHHOM CBSI3M, CXEMbl 00pa30BaHMsI MOHHBIX cOoeAMHEHUH. CXxeMsl
00pa3oBaHUs MOJIEKYJ. DIEKTPOHHBIE U CTPYKTypHBIE (Qopmyinbl. KoBaneHTHas momnsipHas u
HEMoJIsIpHAsl XUMU4ecKkue cBsi3u. Cxembl oOpa3oBanus moiiekyn coequnenuit (HCI, H,O, NH3 u
Ip.). DIEKTPOHHBIE W CTPYKTypHBbIE (popmymnbl. Cxembl 00pa3oBaHUS IBYXaTOMHBIX MOJEKYI
BOJIOPOJIa, XJOpPa, CEephl, a30Ta WU Ap. DJIEKTPOHHBbIE M CTPYKTypHbIe (GopMyibl. KpaTHocTh
XUMHUYECKOU CBs3U. [loHATHE O MeTammyeckou cBA3W. EnuHas mpupona XUMHUYECKOW CBS3H.
[Tonsatue 06 arom-uoHax. Ilonstue 00 00OOIIECTBIEHHBIX 3JEKTPOHAX. BrpinonHeHue
yIpaXHEHU, TOATOTOBKA K KOHTPOJIbHOU padoTe.

Ilpocmuie eeujecmea

XapakTepucTuKa IOJIOKEHHUS JJIEMEHTOB-METANIOB U HeMeTanioB B llepuommnueckoin
cucreme. CtpoeHne ux aroMoB. PU3NMYECKHE CBOMCTBA METAUIOB MU HEMETAUIOB — IIPOCTBIX
BellecTB. Pacyer OTHOCUTENBHOM MOJIEKYJISIpHOM Macchl (MOBTOpeHue). AJIoTponusl Ha
npuMepe osoBa, ¢ocdopa, kuciaopoaa u yriaeponaa. KomauuecTBo BemiecTBa M €IUHHIBI €rO
U3MEpEHUS: MOJIb, MIJIJIUMOJIb, KUI0MOJIb. [TocTosiHHas ABorajpo. Pacuer MoseKymsipHbIX Macc
BEIIECTB MO MX XUMHUYECKUM (opmyram. MuWIUMONsIpHas W KWIOMOJSpHas Macchl.
BrInonHenue ynpaxHEHH C UCIIOJIb30BAHUEM MOHATHM «IIOCTOSIHHASE ABOTagpo», «KOJIHYECTBO
BEIIIECTBA», «Macca», «MOJIsIpHas Macca». OOo0OLIeHMEe M 3aKpeIuleHHWe 3HaHUM 1o TeMme
«KonuyecTBo BeliecTBa», pelIeHNe IKCIEPUMEHTANIbHbIX 3a/1ad. [loHsATHE 0 MOISIpHOM 00beMe
razoB. HopmanbHble ycioBus. MUJUIMMOJSPHBIA W KWJIOMOJSPHBIA 00beM. BeimonHeHue
VIOPaXHEHU C HCIOJIb30BAHUEM TOHATUH «MOJSIPHBI 00BEM», «KOJIMYECTBO BEIIECTBAY,
«Maccay, «MosipHas Macca». O6001IeHe U 3aKpeIuieHue 3HaHui Ha TeMy «MOJsIpHBI 00beM
ra3oB», pellIeHUe SKCIepPUMEHTaNbHbIX 3a1a4. O0001IeHne 1 cucTeMaTu3alus 3HaHui. Pemienue
3a/1a4 U YIPaXXHEHHUH C UCIIOJIb30BAHUEM MOHITHH «KOJIMYECTBO BEUIECTBA», «MOJIIpHAs Maccay,
«MOJIAPHBIA 00BEM», «IIOCTOSIHHAST ABOTaIpo».

Coedunenun XuMuueckux 371eMeHmo6

[lonsitue o crenenu okuciaeHus. OmnpeneneHUe CTENEHUW OKUCIEHUA Mo ¢dopMyiam
coeauHenuil. CocraBienue (opmyn OHWHAPHBIX COEJUHEHUH, OOIMH croco0 WX Ha3BaHMM.
Oxcupnpl. CocraBnenue ux Gopmyin u HazaHui. Pacuetsl mo ¢opmynam. CoctaB v Ha3BaHUs
OCHOBaHMH, X Kiaccu¢ukanus. Pacuersl nmo ¢popmynam ocnoBanmid. IIpencrasurenn: NaOH,
KOH, Ca(OH), Pacuetrst mo dopmynam ocHoBanuit. CocTaB W Ha3BaHHSA KHCIOT, HX
knaccu¢pukanus. Pacuetst mo ¢opmynam kucnotr. IlpencraBurenn kucnor. Pacuersl 1o
dopmynam kuciot. CoctaB U Ha3BaHus cojieil. Pacuetsl mo gopmynam coneil. [IpencraBurenu
coeii: NaCl, CaCOj Ca3(PO4),. Pacuersl mo ¢opmynam coneid. IIpoBepounas pabora 1o
OCHOBHBIM KJjlacCaM HEOpraHM4eckux BemiecTB. PacueTsl mo QopmyiaM OCHOBHBIX KIJIacCOB
HEOpPraHMYeCKUX BemecTB. AMQOTepHble M KpHCTaLIMYecKue BemiecTBa. Kpucramimueckue
pemieTku. [IOHATHS 0 MEXMOJIEKYIIPHOM B3aUMOACUCTBUU M MOJIEKYJISIPHON KPUCTAJUINYECKON
pemerke. CBONMCTBA BEIIECTB C ATUM TUIOM pemeTkd. CBOICTBa BEIIECTB C Pa3HbIM THUIIOM
KPUCTAIIMYECKHUX PELIETOK, UX MPUHAJIEKHOCTh K Pa3HbIM KJlaccaM coeuHeHH. Bzaumocss3pb
TUIIOB KPUCTAINIMYECKUX PEIIETOK U BUAOB XUMUYECKON CBS3U. IIOHATHS O YMCTOM BeEIECTBE U
cMmecH, ux omnuus. [Ipumeps! )kuakux u razoo0pasHbix cmeceil. CriocoObl pa3aeneHus cMecei.
[ToHATHS O OJAM KOMIIOHEHTa CMecH. BpIuuciieHHe ee B CMeCH M pacueT Macchl WM o0bema
BEIIIECTBA B CMECH 10 €ro JloJie. Perenue 3amay u ynpaXHeHUH Ha pacyeT 1071 (MacCOBOW HMITH



00BEMHOI) U HaxOXkJeHHe Macchl (00beMa) KOMIIOHEHTa CMECH. BhInonHeHne ynpaxHeHUH U
peleHue 3aaau.

H3zmenenusn, npoucxooaujue c geujecmeamu

CriocoObl OUMCTKH BELIECTB, OCHOBAaHHbIE Ha MX (U3MUECKUX CBoHcTBax. OuHCTKa
NUTHEBON BOnbI, meperoHka Hedtu. [loHATHE O XMMHUYECKHMX SIBJICHUSAX, MX OTIHYUE OT
¢usnueckux. IlpusHaku M yciaoBUs NPOTEKAaHUS XUMMUYECKMX peakuuil. Peaknus ropenus.
KonnyecTBeHHass CTOpOHA XUMHUYECKMX PEAKLIUH B CBETe yueHHs 00 aTomMax M MOJIEKyJax.
3HayeHue 3akoHa coxpaHeHus macchl BemecTtB. Pons M.B. JlomonocoBa u JI. JlanbToHa B
OTKPBITUM U YTBEP)KJIEHUU 3aKOHa COXpaHEHMs Macchl BemlecTB. lloHsTHE O XMMHMUYECKOM
YPaBHEHMH Kak 00 YCIOBHOW 3aIlMCH XMMUYECKON peaklUH ¢ IMOMOIIbI0 XUMHUECKUX (HOpMYII.
3HayeHne MHJICKCOB M Kod(duimentoB. CocTaBieHHE YpaBHEHHHA XHMHUYECKHUX PEAKIIHM.
Pemenne 3amad Ha HaxoXJIEHHE KOJIMYECTBA, MAcChl WM O0beMa MPOJIYKTa pPEaKLUUu IO
KOJINYECTBY, Macce WM 00BbEMY MCXOIHOTO BemiecTBa. Te ke pacueTsl, HO ¢ MCIOJIb30BaHHEM
HOHATHUS «H0Js» (MCXOJHOE BEIIECTBO JIAaHO B BMJIE PAacTBOpA 3aJaHHOW KOHIIEHTPALUHU WU
COJICPKUT OIIPEAEIICHHYIO JI0JII0 IpuMeceil). Penenne skcriepuMeHTaNbHBIX 3a/]a4, 3aKpeIIeHUE
3HAaHUU 1O TeMe «XUMHUYeCKHe ypaBHEHUs». CyIIHOCTb peakUuil pa3jokKEeHHsl U COCTaBJICHUE
YpaBHEHUM DPEaKIUi, NPOJIECIaHHbIX yduTeseM. [IoHSATHE O CKOPOCTM XMMHUYECKUX PEAKLIHM.
Karanuzaropsl, ¢epmentsl. CymHocTh peakiuii coeauHeHus. CocTaBieHME YpaBHEHUH
peakuuii, nmpoaenanHbpix yuurenaeMm. CymHOCTh peakuuil 3ameieHus. CocTaBieHUe ypaBHEHUN
peakuuid, NpOJEJIaHHBIX yuuTeneM. PAq akTMBHOCTM METaJUIOB, €ro HCIOJb30BAHUE JUIS
IIPOrHO3MPOBAHUS BO3MOXHOCTU TNPOTEKAHUS peakUuid MEXJIy MeTalslaMd M pacTBOpaMu
KUCIOT. Peakuuu BBITECHEHHS OJHUX METAJJIOB U3 PAacTBOPOB UX COJIEH APYIrMMHU MeTajulaMu.
CymHocTth peakuuii oomeHa. CocTaBleHHE YpaBHEHUN pPEaKIHM, MPOJECIaHHBIX YUUTEIIEM.
Peakuun HelTpanusanuu. Y CIOBUS TEUYEHUS PEAKLMM MEXAYy pacTBOPAMU KUCJIOT, LIEJIOYEd U
cojiefl 10 KOHLA. Tunbl XMUMUYECKUX peakuuid (IO MPU3HAKY «UHUCIO U COCTaB HCXOJHBIX
BEIIECTB M HPOAYKTOB pEaKLMW») Ha NpuUMepe CBOWUCTB BOAbl. Peakuus pasinoxeHus —
AJIEKTPOJIN3 BOABI. Peakuuu coequHEHHs — B3aUMOJICHCTBUE BOJbl C OKCHUAAMHU METAIIOB U
HemeTayuioB. [loHsTHE «rHApOKCHAB». Peakuum 3amelieHuss — B3aMMOJICHCTBHE BOIBI C
HIEJIOYHBIMHM U ILE€JIOYHO3EMENIbHBIMU MeTallaMu. Peaknuu oOMeHa (Ha mpuMepe THApOJIu3a
cyibdara alOMUHUS U KapOuaa kKanbuus). Pemenue 3amau u ymnpaknHeHuid. Iloaroroska k
KOHTpPOJIbHOM padore.

Ilpocmeiimue onepayuu c geuecmeamu (XumuuecKuili NPAKmMuKym)

[IpaBmia TexHUKH O€30MACHOCTH MpPU OOpaLIEHUHM C JAOOPATOPHBIM 00O0PYAOBAHUEM,
npu paboTe B KaOMHETe XMMUU. 3HAKOMCTBO C JabopaTopHbIM o0opynoBanueM. dusnyeckue u
XUMHUYECKHE peakluy Mpu ropeHuu cBeud. KadecTBeHHbIN cocTaB mouBbl. Cpenia MOYBEHHOIO
pactBopa. AHanu3 Bozbl. IIpozpaunocTts Boabl. [Ipu3HaKM XMMHYECKMX PEAKIMil: BBIICICHHE
ras3a, BbIIIaJICHUE OCajKa, U3MEHEeHHe 1BeTa BelecTB. KauecTBenHble peakuuu. [Ipurorosienue
pacTBOpa caxapa U pacyeT ero MacCoBOM JOJIU B PacTBOPE.

Pacmeopenue.  Pacmeopvi.  Peakyuu  uonnozo  oomena. OxuciaumenvHo-
60ccmanogumenbHbvle peaKkyuu

PactBopel. @usnueckas M XUMHUYECKas TEOPHUsl PacTBOPOB. TeIIOBbIE SBICHHS IPHU
pacTBOopeHMH. ['MapaTsl M KpHUCTaUIOTHAPATHI, KPUCTAIIM3ALMOHHAs Boaa. HacelleHHbIE,
HEHACBIIIEHHbIE, IEPECHIIICHHbIE PAacTBOPBL. XOPOILIO PACTBOPUMBIE, MajOpacTBOPHUMBIE U
IIPAKTUYECKH HEPACTBOPUMBIE BEIIECTBA. DJIEKTPOJIUTHI U HEIJIEKTPOIUTHI. DIEKTPOIUTHUECKAS
JUCCOLMalMs M accouuanus. MexaHu3M JHCCOLMALMK BELIECTB C Pa3IMYHBIM TUIIOM CBSI3U.
CreneHpb 3J1EKTPOIUTUYECKON Auccouuany. CUabHbIE U cIa0ble AIEKTPOIUTHL. DISKTPOIUTH U
HERJIEKTPOJIUTHL.. MeXaHHW3M [AHUCCOIMAlMM BELIECTB C Pa3IWYHbIM TUNOM CBsi3u. CreneHb
AIIEKTPOIUTHYECKOH aucconnanuu. CuibHble U crabdblie 3meKkTpoinThl. Monbl. CBoiiCTBa HOHOB.
Knaccudukanus 1OHOB 110 cocTaBy (MPOCTHIE U CIOKHBIE), MO 3apsAAy (KaTHOHBI U aHHOHBI), 110
HAJIMYMIO BOJHOW 00OJIOYKH (TMAPOTHPOBAHME U HETHAPOTHUpoBaHME). OCHOBHBIE MOJOKEHUS
TO/M. Peakuuu B BOAHBIX pacTBOpax 3JyieKTponuToB. HeoOpartumble u oOpaTHMble peaklUu.
MonekynsipHoe ¥ HMOHHOE YpaBHEHHE peakuuid. Peakuuu woHHOro obOmeHa. Peakuuun
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Heirpanuzanuu. Kucnotel. Mx kinaccudukanus mo pa3iuyHbIM nIpusHakam. OmpeneneHue
KHCJIOT KaK 3JIEKTPOJINTOB, UX Aucconuanus. BzanMoaeicTBue KUCIOT ¢ METalIaMU, YCIOBUS
TEUEHMsI ITHX PEAKLMI. DIEKTPOXUMHUECKUN Dsii HAIpsUKEHUs MeETauloB. B3anmopelictBue
KHCJIOT C OKCHJAMHM METAJJIOB M OCHOBaHWUsAMH. Peakuumm HeWTpanuzauuu. B3aumopeiictBue
KHUCJIOT C COJISIMU. 3allMCh YPaBHEHUN peaklUi (MOJEKYJISIPHBIX U HOHHBIX) C UCIOJb30BAHUEM
Tabnuupl pactBopuMocT. OrpeneneHe OCHOBAaHUM Kak 3JEKTPOJIMTOB, UX JIHUCCOLMALIUAL.
Knaccudukanus OCHOBaHHMI MO pa3IMYHBIM TpHU3HAKaM. B3auMoIeHCTBHE OCHOBAHHN C
KuciIioTaMu (moBTOpeHue). BzammonelictBue mienoueid ¢ coisimu  (pabora ¢ Tabiunei
pacTBOPUMOCTH) M OKCHJAMHU HEMETAJUIOB. Pa3iiojkeHue HepacTBOpUMBIX ocHoBaHMH. CocTaB
OKCHJIOB, WX Kiaccuduxaius. CBONCTBA KUCIOTHBIX U OCHOBHBIX OKCUIOB. Omnpeenenue coyen
KaK »JIJIEKTPOJIMTOB, WX auccoumanus. Knaccupukanus coneil. B3ammopelicTBue comeit ¢
MeTallJlaMi, OCOOCHHOCTH JTHX peakUuil U B3auUMOJEHCTBHE cojeil ¢ comsimMu (paboTa c
Tabnuiei pactBopumoctu). BzaumozeiicTBrue cosieil ¢ KUCaoTaMu U 1iesnoyamMu (IIOBTOPEHHE).
[loHsiTHE O TEHETHMYECKOW CBA3M M I'€HETUYECKUX psAax METaUIOB U HEMETAJUIOB. PaznmuuHbie
NPU3HAKH KJIACCU(PUKAIMM XUMHYECKUX peakuuid. OnpeneneHue CTeNneHel OKHUCICHUs
9JIEMEHTOB, OOpa3yIIIUX BellecTBa paznuuHbIX kiaccoB. Peaknuu OBP. Ilonstue 00
OKHUCJIUTEJIE U BOCCTAHOBUTEJE, OKUCICHUM U BOCCTAHOBJIEHHUM. PelleHne pacyeTHbIX 3a1a4 10
YPaBHEHUSIM, XapaKTEPU3YIOLIUM CBOWCTBA OCHOBHBIX KJIACCOB COEJIMHEHWM, U BBIOJIHEHUE
OCHOBHBIX KJIaCCOB COEJUHEHHMI JTOro IUIaHa Ha TeHETHYecKyro cBs3b. lloaroroBka k
KOHTpPOJIbHOU pabote. MIToroBast KOHTpoibHas paboTa.

9 KVTACC 2022/2023 yueonwtii 200

Oowan xapakmepucmuka Xumuueckux nemenmos (4 u).

CtpoeHue aToma, XapakTep IPOCTOTO BEIIECTBA; CPAaBHEHUE CBOMCTB MTPOCTOIO BEIIECTBA
CO CBOMCTBaMHU MPOCTBHIX BEIIECTB, OOPa30BAHHBIX COCEIHUMH IO TEPUOAY W MOATPYMIE
3JIEMEHTaMU; COCTaB U XapaKTep BBICHIETO OKCHIA, TUIPOKCU/IA; COCTAB JIETY4Ero BOJIOPOAHOTO
coenquHeHus (U1 Hemerawia). CpoiicTBa 3iekTponuToB B cBere TOJl. I'eHeTmueckue psabl
MeTtana W Hemeraua. CamocrosiTenbHas paboTa ¢ ydalmuMUcs. 3akperuieHne marepHuala.
[TonssiTue o mnepexoAHbIX »dJeMeHTaXx. AM@OTepHOCTb. ['eHeTHuueckuil ps MEepPexOaHOTo
sanemeHTa. Ilepuonnuecknii 3akon u [lepuonnueckas cucrema, crpoeHue aroma. 3Hauenue [13 u
I1C.

Memannwt (14 u)

XapakTepucTuKa TIOJIOKEHHUSI DJIEMEHTOB-METAUIOB B [lepuonuueckoir  cucrteme.
CrpoeHue aToMOB MeTauiOB. MeTalIMuecKue KPUCTANIMYECKHUE peleTku. Meraminueckas
XUMHUYECKasl CBSI3b. XapaKTEPUCTHUKA OOIIMX XMMUYECKUX CBOMCTB METAJUIOB Ha OCHOBAaHUHU MX
MOJIOKEHUST B DJIGKTPOXMMHUYECKOM psy HaNpsHKEeHW B CBETE TMPEJCTaBICHHH 00
OKHCITUTEIHHO-BOCCTAHOBUTENBHBIX peakiusax. CaMopoIHbIe METaUThl U OCHOBHBIE COSTMHEHUS
METaJIOB B npupoje. Baxueimue pyasl. [loHsTHE 0 METAITypruun U €€ Pa3HOBUIHOCTSIX: TUPO-
, TUZIPO-, AnekTpoMeTautyprun. Kopposust metasio. CriocoObl 3alIUThl METAJIJIOB OT KOPPO3HUH.
OcoOeHHOCTH (PU3UYECKHMX W XUMHYECKHX CBOMCTB IIETOYHBIX METANIOB. BaxHeimue
COCTMHECHUS IIEJIOYHBIX METaJUIOB: INEJIOYH, COJHU; WX CBOWCTBA W mpuMmeHeHue. OOmmas
XapaKTepUCTHKA METAJJIOB BTOPOW TPYIIBI TJIaBHOW MOATPYIIBI, OCHOBHBIE (U3MUYECKUE WU
XUMHUYECKHE CBOWCTBA IMIEIIOYHO3EMETbHBIX MeTa/UIOB. Baxkneimue coequnenus Ca m Mg, ux
npuMeHeHue. Pollb KanmbpIlusi U MarHus B )KUBBIX opranu3max. CTpoeHune aroma, Gpusnveckue u
XUMUYecKkne cBoicTBa. [Ipumenenne amomuuusg. COEIWHEHUS ATIOMHHHS — OKCHABI M
TUAPOKCUIBI, KX aM(POTepHOCTh. BaxkHeiimme conmu anfoMuHus. 3aKperuieHne U CUCTeMAaTHU3aIus
3HAHWH 110 TJIaBe MEPBOM: 00IIas XapaKTEPUCTHKA METAIUIOB, XHMHUYECKHE CBOMCTBA METAJIOB.
Pemienne »skcnepuMeHTANbHBIX 3aja4, pelnieHue ypaBHeHuil. CTpoeHHe aroma Kelesa.
dusnueckue U XuMudeckrue cpoiicta. [Ipumenenue xene3a. Coennuenus xenesa |l u xenesa
I1l. Tenetnueckue psapl. KauecTBeHHBIE peakiliy HA HOHBI Kele3a.

Ceoilicmea memanioe u ux coeOUHeHuil (Xumudeckuit npakmuxkym)(3 u).



PemreHne nenoyexk XMMUYECKUX MPEBpAICHU 10 BapuaHTaM. [IoBTopeHune Ha npakTuke
XMMHYECKUX CBOWCTB METAJUIOB. 3aKpEIUICHHE 3HAHWM 110 PACIO3HABAHUIO W TOJYYEHHUIO
BEILIECTB, 3aKPEIUICHUE 3HAHUN 110 XUMHUYECKUM CBOMCTBAaM BEILIECTB.

Hememannwt (26 u)

[Tonoxenne HemerauioB B Ilepuonndeckoil cucreme, OCOOCHHOCTH CTPOSHHS HX
atomoB. Psanel D0. Kpucrammnueckoe cTpoeHHE HEMETAIOB — MPOCTHIX BEIIECTB. AJUIOTPOIIHS.
O30n. CocrtaB BO3ayxa. Pusznueckue CBOWCTBA HeMeTawioB. OTHOCHUTEIBHOCTh MOHSATUN
«METAI» U «HEMETal». XHUMHUYECKHE CBOMCTBa HeMeTauIoB. OKHUCIUTEIbHBIE CBOMCTBA:
B3aMMOJICHCTBUE C METAJUIaMH, BOAOPOAOM, MEHEE AJIEKTPOOTPULATEIbHBIMU METAJIIAMH,
HEKOTOPBIMU CJIO’KHBIMU BELLIECTBAMH. BOCCTAHOBUTENbHBIE CBOMCTBA HEMETAIIIOB B PEAKLIUAX
C KHCIIOPOJOM, CJIOKHBIMU BEIIECTBAMH-OKUCIUTEIAMH. MaKpO3JIEeMEHThl U MUKPOIJIEMEHTHI.
Pob MUKpPO3JIEMEHTOB B )KU3HEIEATEIbHOCTH PACTEHHI, )KUBOTHBIX U YejoBeka. Opranndeckue
BellecTBa: Oenku, >Kupbl, yriueBonbl. @depmentsl. Buramunbl. ['opmonsl. Ilonoxenue B
ITepuonnueckoit cucreme JI. . MengeneeBa. CtpoeHue atoma M MOJIeKyJibl. DU3nyeckue u
XUMHUYECKHE CBOWMCTBA BOAOPOJA, €ro MojydeHue W mnpuMeHeHue. OOIIas XapaKkTepHCTHKA
ranoreHoB. CTpoeHHE AaTOMOB TaJlOT€HOB, CTENEHUM HMX OKHCcIeHUs. CTpoeHue MOJIEKYI
rajJioreHoB. ['aJloreHbl — MPOCTHIE BEIIECTBA. 3AKOHOMEPHOCTH B M3MEHEHUHU UX XUMHUUYECKHUX U
(bu3NYECKUX CBOWCTB B 3aBUCUMOCTH OT YBEIMYEHHUS TMOPSIKOBOIO HOMEpa XMMHYECKOTO
anemenTta. Kpatkue cBenenus o xjope, Opome, mone, ¢prope. Ilomydenue ximopoBomopoia.
XJ10poBOOPOA B IpUpPOAE. XIOPOBOAOPOA U COJIsIHAs KHUCIIOTA. XJIOPUJIbI, UX NPUMEHEHHE B
HapOJHOM X03slicTBe. [loydeHne raoreHoB METOI0M NIEKTPOJIM3a. bHOoJIOrn4eckoe 3HaueHue
rajoreHoB M wux coeauHeHui. Ilpumenenue ramorenoB. CTpoeHHE aromMa KHUCIOpPOAA.
Annotrponusi KuciIopoja. XapaKTEepUCTHKA XHUMHUYECKHX CBOMCTB KHCIOpPOJa B CBETE
npenctasienuii 06 OBP. Ilpumenenue kuciopoga. CtpoeHue aroma cepbl. AIIOTPOIHUS.
®uznyeckue CBOMCTBa poMOMYECKOM cepbl. XapaKTepUCTUKa XMMHUYECKUX CBOWCTB CEphl B
ceere mnpexacrapineHuii 06 OBP. Baxwueiimme coequHeHHs cepbl: CEpOBOJIOPOA, CYIbGUIbL,
OKCHUJIBI, CEpPHUCTAas KHUCJIOTa, CYJb(QHUTH; WX CBOWCTBA, TMOJIYYCHHE W IPHUMCHCHHUE.
Paz0aBneHHas U KOHIIEHTPUPOBAHHAS CepHAsl KHCIIOTa, €e CBONCTBA, OMyUYeHUE U IPUMEHEHHE.
Peakiiuu B3aumMopeiicTBus ¢ cepHoit kucioToil. Ctpoenne aToMoB a3ota. CTpOEHHE MOJIEKYIIbI
azoTta. Ou3nyecKkue U XUMUYECKUE CBOMCTBA a30Ta B cBeTe mpeacTanienuii 00 OBP. Ctpoenue
MOJIEKYJIbI aMmMHuaka. Ou3nuecKkre CBOMCTBA, MOyYeHUE, COOMpaHKe, pacli0O3HaBaHUE aMMHAaKa.
XUMHYECKHE CBOICTBA aMMHaKa: BOCCTAHOBHUTENbHBIE M OOpa3oBaHME HMOHA AMMOHHS TIO
JIOHOPHO-AKIENITOPHOMY MexaHnu3My. Cojii aMMOHUS: COCTaB, MOJy4YeHUe, (PU3HUECKHE WU
xumuueckue cBoiictBa. [IpencraBurenu. [IpuMenenne B HapoAHOM Xo3stiicTBe. OKCUIBI a30Ta.
A30THasi KuUCJIOTa, €€ CBOWcTBa W mnpumeHeHue. Hurtpatel, cemutpbl. CTpoeHHe aToma.
Amnotponusi. CpaBHEHHE CBOMCTB U MpPUMEHEHHUE KpacHoro u Oenoro ¢ochopa. Xumuueckue
cBorictBa (pochopa. Oxcun dochopa (V) u oprodocdhopnas kucimora. Conu oprodochopHOn
kucnotel. ®dochop B mpupome. Dochopubie ymoOpenus. CTpoeHue aroma yriepoja.
AmnoTponusi, cBoiicTBa MoAuduKauui — anmasza u rpadurta. Mx npumenenue. AMopQHbIN
YIJIEpOJa M €ro copTa: KOKC, Caka, IPEBECHBIN yroyb. AJICOpOIHS U ee MPaKTUIeCKOe 3HaYCHHE.
XumHuueckue cBOMCTBa yraepoga. OKCcuabl yriepoja, X CBOWCTBA, MOJYYEHUE U PUMEHEHHE.
CtpoeHue MOJIEeKya OKCHIOB yIriiepoja. YTolbHAasl KHUCIOTa U ee COoMu. BaxkHeimume kapOoHATHI:
KaJIBIUT, CO/a, TOTAall — UX 3HA4YeHHWEe W NpuMeHeHue. PacrosnaBanue xapOonartoB. Ilepexon
KapOoHATOB B THApokapOoHaThl M oOpatHO. CtpoeHue aroma. CpaBHEHHE €rO0 CBOWCTB CO
CBOMCTBaMM aToma yriiepona. Kpuctajmmmyeckwii KpeMHHI, CpaBHEHUE €ro CBOWCTB C
yrinepogoM. [lpupomubie coemuHeHuss kpemHus: SiOp, CHIMKATBI M aTIOMOCHIIMKATBHI.
PasnoBugHOCTH CTekna, ero mnpoucxoxieHue. [lomyuenme wnementa. IIpowsBoacTtBo u
npUMeHeHHue crekna, (apdopa, neMeHTa. 3aKperjeHrue U CUCTeMAaTH3alis 3HAHUW MO0 TeMe:
CTPOCHHE AaTOMOB HEMETAJJIOB, KOBAJCHTHAs HEMOJsApHAs XWMHUYECKass CBs3b. PermieHue
OKCIIEPUMEHTAJBHBIX 3a/lad W ypaBHeHMH peakmuil. [loaroroBka K KOHTPONBHOW paborte.
3akperuieHue W CHCTeMAaTH3allds 3HAaHUW TI0 TeMe: XUMHUYECKHe W (U3UYECKHUE CBOMCTBA
HEMETaJUIOB,  XMMHMYECKHE  pPEaKlMH, KOBAJICHTHAas  TOJIApHas  CBs3b.  PelneHue
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HKCIEPUMEHTAIBHBIX 3a/a4 M ypaBHeHHU. [loAroTroBka K KOHTpOJIBbHOHM pabore. Pabora Hax
OLMOKaMu.

Cesoiicmea Hememannoe u ux coeounenuil (3 u).

Pemenne skcnepumeHTanbHbIX 3azad no teme «loarpymnma kucimopona». Pemenue
AKCIIEPUMEHTAIbHBIX 331a4 1o TeMe «lloarpynmna azora u yrieponaa». 3akperieHHe 3HaHUU 110
IIOJIyYEHUIO U PACIIO3HABAHUIO ra30B.

Opzanuueckue eéewjecmea (12 u)

BemectBa opranndeckue n Heopranudeckue. IIpuunHbl MHOrooOpasus OpraHMYEeCKHX
coenMHeHUN.  BaneHnTHOoCTb.  XMMMYECKOE€  CTPOCHME  OPraHMYECKUX  COCJUHEHUM.
MosekynsipHble U CTPYKTYpHbIE (POPMYJIbl OPraHUYECKUX COeAUHEeHuH. ['omonornueckuit psa
npenensHbiX y/B. Pagukansl. M3omepsl n m3omepus. dusnyeckne M XUMHUYECKHE CBOMCTBA.
Meran wu »3TaH: cTpoeHue MoJeKyl. [openue wmerana u o3taHa. llpuMenenue weraHa.
XHUMHUUYECKOE CTPOECHUE MOJIEKYJIBI dTUIIeHA. J[BOMHAas CBA3b. B3auMonelicTBue sTUiIeHa C BOAOK.
[Tommumepusanus stunena. [lonuatunen u ero 3HadeHue. [loHATHE O IPEAEIBHBIX OIHOATOMHBIX
CoupTax Ha IpUMepe MeTaHoja M JTaHoja. TpexaroMHelid cnupT rauuepuH. OKuciIeHue
STHJIOBOTO CIUPTa B YKCYCHBIM ambaerui. Ilonstue o6 anpiaerngax. OKuCIEHUE ajbjAerujia B
kuciaotry. OJIHOOCHOBHBIE HEINpeAeIbHbIE KapOOHOBBIE KHUCIOTHl Ha IpPUMEpPE YKCYCHOM
KHCIOTHL. Ee cBolicTBa n npumeHeHue. (CreapuHOBas KHUCIOTa KakK INPEACTABUTENb >KMPHBIX
KapOOHOBBIX KHCHOT. Peakius stepudukanyu. [lonstue o cinoxHbix ddupax. [lonstue 06
aMHHOKHUCIOTax. Peakumu nosnukonaeHcauuu. benku, uX cTpoeHue M OHONOrHYecKas podb.
[lentuanas cBa3p U nosnunentuabl. [lepBuuHast cTpykrypa OenkoB. buonornueckue ¢yHKIUU
6enkoB. CBoiicTBa O€NKOB M KaueCTBEHHble peakuuu Ha Oenku. IlonsTue o0 yrieBonax.
I'moko3a. Ee cBoiictBa u 3HaueHue. Kpaxman u nemtonosa. Mx Ouonormueckas posib.
[TouMepsl IPUPOJIHBIE M CHUHTETHUYECKHE. Peakuuu noaumepusalMd U IOJUKOHJICHCALUU.
[InactMaccel M BOJOKHA.  3akpelyieHME M cuUcTeMaTu3auusi  3HaHui.  Pemienue
JKCIIEPUMEHTAIBHBIX 3a7a4.

3akpennenue (6u)

OO6o0uieHne, 3aKperyieHne M CUCTeMaTH3alus 3HaHUM MO0 Kypcy XMMHMHM 9 Kiacca.
IToBropenne mnpoineHHeix TeM: I[lepmoauueckuit 3axkoH u llepumoauyeckas cucrema, BHUABI
XUMHUYECKHUX CBA3CH M THUIBI KPUCTAIUIMUECKUX PELIETOK, THUIIBI XUMUYECKUX PEaKLUU, KIIACChl
XAMHYECKHUX COCIMHEHUH. Pellienne s3KkcnepuMeHTaNbHbIX 3a/1a4, PEIICHUE YPABHEHUN PEaKIUi.

Meoscnpeomemmnuwie ceasu

Peanuzamust MexXnpeaMeTHbIX CBs3€d NpU M3y4eHMM XuMUd B 8 U 9 Kkiacce
OCYIIECTBIISIETCS Y€pe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHUH, TaK W
MOHSATUH, SIBISIOLIUXCS CUCTEMHBIMU JJISI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA
OOmre ecTeCTBEHHO-HAyUYHbIE TOHSATHSA: HAy4dHbIH (DaKT, THMOTE3a, 3aKOH, TEOpHs, aHaJHu3,
CUHTE3, KIacCHU(pUKalusi, MNEePUOAUYHOCTh, HAONIOJCHHUEe, OKCIEPUMEHT, MOJEIUPOBaHUE,
W3MEPEHHE, MOJIeb, SIBJIEHWE, TMApHUKOBBIA dS(Pdekt, TexHoysorus, marepuanbl Dusmka:
MaTepusi, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HW30TON, PaJAMOAKTUBHOCTb, MOJIEKYIIA,
ANEKTPUYECKUN  3apsifl, TPOBOJHHUKHU, TOJTYNPOBOJHHUKH, JUDJEKTPUKH, (HOTODIIEMEHT,
WHIWKATOp, BEIECTBO, Telo, OOBEM, arperaTHOe COCTOSHHE BEIeCTBa, Tra3, pacTBOp,
PacTBOPUMOCTh, KPUCTAJUIMUECKasi PEMIETKa, CIUIaBbl, (PU3MYECKHUE BEIWYUHBI, EIUHUIIBI
U3MEpPEHMs, KOCMUYECKOE MPOCTPAHCTBO, MIaHeThl, 3BE€3/b1, Comuie. buonorus: dotocunTes,
IOpIxaHue,  Ouocdepa,  IKOCHCTEMa,  MHMHEpAJbHbIE  yIOOpEHUs,  MHUKpPOAJIEMEHTHI,
MaKpOdSJIEMEHTHI, MUTaTelbHble BemiecTBa [ eorpadus: armocdepa, ruapochepa, MUHEPATBI,
TOPHBIE TIOPO/IBI, TIOJIE3HBIE NCKOMTAeMbIe, TOTUINBO, BOJAHBIE PECYPCHI.

Ilnanupyembie pe3yJbTaThl OCBOCHHUS Y4e0OHOI0 NMpeaMeTa

Juunocmnuvie pesynomamur  Obyuaowjuiica  noayuum  603MOMCHOCHL 01
dopmuposanusn cnedyrouwyux auunocmuvix YY/I:
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. oTpeieIeHue MOTHBALIMU U3y4YeHUs1 yd4eOHOro MaTepHrana;

. OLICHMBAHKME YCBAaMBAaeMOI0 Y4eOHOro Marepuasna, HCXOIsi M3 COLMAIbHBIX U
JIMYHOCTHBIX LICHHOCTEH;

. HOBBIIIEHUE CBOEr0 OOpPa30BaTEIbHOIO YPOBHS M YPOBHS TOTOBHOCTH K
U3YYEHHIO OCHOBHBIX HCTOPHUYECKUX COOBITUH, CBA3aHHBIX C Pa3BUTHEM XUMHUH U OOIIECTBA;

. 3HAHWE IIPABUJI IIOBEICHUS B YPE3BBIYANHBIX CUTYaLUAX;

. OLICHUBAHKE COLMAIBHON 3HAYMMOCTHU TPO(eccuil, CBA3aHHBIX C XUMHUEH;

. BJIaJICHUE MpaBWIaMU 0€30MacHOro OOpalleHusl ¢ XMMHUYECKMMH BEILECTBAMU U

000py1I0BaHHEM, TTPOSIBJICHUE IKOJIOTHYECKON KYJIbTYPHI .
Memanpeomemmnuie pe3yibmamaol

PeryasituBHbIe

Obyyarowuiics nOxyYUm 603MONCHOCHb OISl (POPMUPOBAHUS CEOVIOUUX Pe2YTIAMUBHBIX
YVI:

. HeNenojaraHie, BKIOYas IIOCTAaHOBKY HOBBIX IieJiei, mpeoOpa3oBaHue
IIPAaKTUYECKOW 3aJa4d B IIO3HABATEIIBbHYIO, CaMOCTOSITEIbHBIM aHAJIW3 YCIOBHWM JIOCTUKEHUS
LIeJI Ha OCHOBE YY€Ta BBIACICHHBIX YYHUTEIEM OPHEHTHUPOB JEHCTBUS B HOBOM Y4e€OHOM
MaTepuae;

® IJIAaHUPOBAHUC ITYTU JOCTHIKCHUS ueneﬁ;
° YCTAaHABJICHHUEC MLCJICBBIX IMPUOPUTCTOB, BBIACICHUC aAJIbTCPHATHBHBIX crmocoboB
JOCTHIXKXCHUA LCIIN U BbI60p Hauboee 3(1)(1)€KTI/IBHOFO cnoco6a; ¢ YMCHUC CaMOCTOATCIBHO

KOHTPOJIMPOBATh CBOE BPEMsI U YIPABJIATh UM; * YMEHHUE IPUHUMATh PEIICHUsl B MPOOIEeMHON
CUTYaLu;

. MOCTAaHOBKAa YYEeOHBIX 3aJa4, COCTaBJICHUE IUIaHA U TOCIEIOBATEIHLHOCTH
JIEHCTBHI;

. opraHu3aiys pado4yero MecTa Mpu BBHITOJIHEHUH XUMHUECKOTO SKCIIEPUMEHTA;

. MIPOTHO3UPOBAHUE PE3YyIbTATOB OOyUYEHUS, OIICHUBAHHE YCBOSHHOTO MaTepuaia,

OIICHKA Ka4dyeCTBa U ypOBHSI HOHy‘ICHHBIX 3H21HI/II>1, KOppCKHI/Iﬂ IIJIaHa " cnoco6a I[CI\/'ICTBI/ISI HpI/I
HeoOxoaumocTH . [lo3HaBatensHbie OOyJarOmMiics TOTYYUT BOZMOXKHOCTE ISl (hopMHUpOBaHUS
CIEAYIOIIMX MTO3HAaBaTeNbHbIX Y'Y /I:

. MIOUCK U BBIJIeNICHHE HH(POPMALIUY;

. aHaJ u3 yCIOBUM M TpeOOBaHMI 3a1auu, BHIOOp, COMOCTABIECHUE U 00OCHOBaHUE
crocoba pelieHus 3a1auu;

. BBIOOp HamOoisiee d(HPEKTUBHBIX CIOCOOOB PEIICHHS 3a7a4l B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHIA;

. BBI/IBIJKEHUE M 000CHOBaHHUE TMIIOTE3bI, BBIOOP CrIoc00a e€ MpoBEPKHU;

. CaMOCTOSITENIbHOE CO3[aHHe aJTOpUTMa JESATEIbHOCTH NPU PEIHICHUH Mpodiem
TBOPYECKOTO M ITOMCKOBOTO XapaKTepa;

. YMEHUS XapaKTepH30BaTh BEIIECTBA [10 COCTABY, CTPOCHUIO U CBOWCTBAM;

. OTIMCBIBAHUE CBOWCTB: TBEPIBIX, KHUIKHUX, Ta3000pa3HBIX BEIICCTB, BHIACICHHE UX
CYIIECTBEHHBIX ITPU3HAKOB;

. n300paXkeHre cocTaBa MPOCTEUIINX BEIIECTB ¢ MOMOUIbI0 XUMHUECKUX (popMyI u
CYIIHOCTH XMMHUYECKHX PeaKIiil ¢ TOMOIIBI0 XUMUYECKUX YPaBHEHHIA;

. NpOBe/ICHUE HAOIIOICHUH, ONTUCaHNE TIPU3HAKOB U YCIIOBUI TEUCHUST XUMUIECKUX

peakiuii, BHITOJHEHUE XUMHUECKOT0 SKCIEPUMEHTA, BHIBOJIBI HA OCHOBE aHaJIM3a HaOIIOJCHUN
3a SKCIEPUMEHTOM, pelIeHHe 3ajad, MOoJTy4eHHe XMUMHUYECKON HH(OpMaluu M3 pa3iHyHbIX
HUCTOYHHKOB;

® YMCHHUE OPraHU30BBIBATE UCCIICAOBAHNE C LCIIBIO IIPOBCPKU THITIOTE3;
° YMCHUC ACJIAaTh YMO3aKJIKOUCHUSA (I/IHILYKTI/IBHOC H 110 aHaJIOFI/II/I) U BBIBOJHBI,
® YMCHUC 00BEKTUBHO OLICHUBATh I/IH(l)OpMaI_II/IIO O BfHICCTBAX H XUMHYCCKHUX

nmponeccax, KpUTHICCKU OTHOCUTBHCA K HCCB,I[OHay‘-IHOﬁ I/IH(I)OpMaL[I/II/I.
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Kommynukamuenuie
Obyyarowuiics  noayuum  803MONCHOCMb O (opmMuposanusi  C1edyrouux
Kommynuxamusnvix YV/I:

® IIOJIHOC W TOYHOE€ BBIPAXKCHHUE CBOUX MBICJIE B COOTBETCTBHH C 3aJjadyaMn Hu
YCJI0BUSAMU KOMMYHUKAIIUU
® AZICKBATHOC HCIIOJIL30BaHNEC PEYCBBIX CPCACTB JId Y4daCThsa B OUCKYCCHH H

apryMEHTalluu CBOCH MO3UIUH, YMEHHE MPEICTABIIATH KOHKPETHOE COEPIKaHUE C COOOIICHUEM
€ro B [IMCbMEHHOU U YCTHOU (hopme, omnpesiesieHrne crioco60B B3auMOIEHCTBUS, COTPYAHHUUECTBO
B TIOMCKE U cOope nHpopManuu;

. orpezeNieHue crnoco0OB B3aWMOJEUCTBUSA, COTPYIHHYECTBO B IOUCKE U cOope
uHpOpMaLMK, YYacTHE B JHaliore, IUIAHHPOBaHHE OOLIMX CIIOCOOOB palOThI, MPOSBICHUE
YBa)XUTEILHOTO OTHOILIEHUS K APYTUM y4allluMCS;

. ONMCAHUE COJACPNAHMS BBINOIHSAEMBIX JCHCTBUI C LEIbI0 OPUEHTUPOBKH B
MPEeIMETHONIPAKTUYECKON e TeIbHOCTH;

. YMEHMSI YUUTHIBATh Pa3HbIE MHEHUS U CTPEMUTHCS K KOOPAMHALMHU PA3IUYHbBIX
MO3UIUI B COTPYAHUYECTBE;

. dbopMynupoBaTh COOCTBEHHOE€ MHEHHE U TIO3UILHUI0, apPryMEHTUPOBaTh U
KOOPJIMHHUPOBATh €€ C MO3ULUAMU TApTHEPOB B COTPYIHUYECTBE MPH BHIPAOOTKE OOIIEro
pelIeHNs B COBMECTHOM J1€ATEIbHOCTH;

. OCYIIECTBIISITh  B3aUMHBIA  KOHTPOJb M  OKa3blBaTb B  COTPYJHUYECTBE
HEO0OXOANMYIO B3aUMOIIOMOIIIb;

. IUTAHUPOBATh OOIIUE CIOCOOBI PAa0OTHI; OCYIIECTBISATH KOHTPOJb, KOPPEKIIHIO,
OLICHKY JeMCTBUI MapTHEPA, YMETh YOKAATh;

. HCIIOJIb30BATh aJIEKBATHHIEC S3BIKOBHIE CPE/ICTBA /Ml OTOOPaKEHUsI CBOUX YYBCTB,
MBICJICH, MOTUBOB U MOTpeOHOCTEH; 0TOOpakaTh B peuu (omrcaHue, 0OBbsICHEHUE) COIepKaAHUE
COBepIIaeMbIX JEUCTBUN, KaKk B (popmMe rpoOMKON COIMATM3MPOBAHHOW peuu, Tak U B ¢opme
BHYTPEHHEH peuu;

. pa3BUBAaTh KOMMYHUKAaTUBHYIO KOMIIETEHIIMIO, MCIIOJb3Ysl CPEICTBA YCTHOW MU
NUCbMEHHOW KOMMYHHMKAllMM TpU paboTe ¢ TeKcTaMu Yy4yeOHHMKa U JONOJHUTEIbHOMN
JUTEPATypOl, CHPAaBOYHBIMU TaONMIIaMH, MPOSBIATH FOTOBHOCTh K YBaXXEHHMIO MHOW TOUYKU
3peHus IpU 00CYKIEHUU PE3yNIbTaTOB BbINOJIHEHHON PabOTHI.

Ilpeomemmuvimu pezynomamamu uzyuenusn npeomema «Xumusa» ¢ 8 Knacce agnawomesa
cneoyroujue ymeHus:

1. B nosnasamenvuou cghepe:

AaBaTb ONPCACICHUA H3YUCHHBIX MOHITUM: BEIICCTBO (XI/IMI/I‘IGCKI/Iﬁ 9JICMCHT, aTOM, HOH,
MOJICKYJId, KPUCTAJUIMYCECKAA PCUICTKA, BEUICCTBO, IIPOCTHIC U CIIOKHBIC BCIICCTBA, XUMHWYCCKAA
q)OpMy.]'Ia, OTHOCHUTCIIbHAd aTOMHasd MacCa, OTHOCUTCIIbHAA MOJICKYJIApHas MaccCa, BAJICHTHOCTD,
OKCHJbI, KHCJIOTBI, OCHOBAaHMHA, COJIH, aM(i)OTCpHOCTB, HHAUKATOP, nepﬂonnqecxnﬁ 3aKOH,
nepuoandcCKas cucrema, nepuoanvcCKas Ta6m/1ua, HN30TOIIHI, XHUMHUYCCKas CB3b,
SJICKTPOOTPULATCIIbHOCTD, CTCIICHDb OKHCJICHUA, BHCKTPOJII/IT); XHUMHUYCCKas peakuuia

(XMUMHYECKOE€  ypaBHEHHE, reHeTHYecKass  CBS3b,  OKHCIEHHE,  BOCCTAaHOBJICHUE,
ANEKTPOJIUTUYECKAS JCCoIanus, CKOPOCTb XUMHUYECKON peaKIum);
* OMHCHIBATh JIEMOHCTPAIMOHHBIE U CAMOCTOSITEILHO MPOBEJCHHBIE YKCIIEPUMEHTHI, UCTIOIb3YS
JUIS 3TOTO €CTECTBEHHBIN (pycckuii, POJIHOI) SI3bIK M S3BIK  XUMUH;
OTMHUCHIBATh W pa3inyaTh H3y4YEHHBIE KJIACChl HEOPTaHWYECKUX COCAMHEHUH, MPOCThIE W
CJIOKHBIE BEIECTBA, XUMUYECKHE peaKkiuy;
KJIacCU(PUITUPOBATH W3yYCHHbIE 00BEKTHI u SIBJICHUS;
HAOMOIaTh JEMOHCTPUPYEMbIE M CAMOCTOSTEIBHO MPOBOJUMBIC OMBITHI, XUMHYECKHE
peaxuuu, MPOTEKAIOIINE B pupoe u B OBITY;

ACJIaTb  BBIBOJABI U YMO3AKJIFOYCHUA U3 Ha6J'IIo,Z[eHHﬁ, N3YUYCHHBIX XUMHYCCKUX
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3aKOHOMepHOCTeI7I, MMPOrHO3UpPOBATH CBOMCTBaA HCU3YUCHHBIX BCHICCTB II0 aHAJIOIUHU CO

CBOMCTBaMH HU3yYCHHBIX;
CTPYKTYpPUPOBaTh M3YYCHHBIH MaTepHal M XHUMHUYECKYI0 HH(POPMALHUIO, TOIYYEHHYIO U3
JIPYTHX UCTOYHUKOB;
MOJICJIUPOBATh CTPOCHUE aTOMOB JJIEMEHTOB IEPBOTO — TPETHEro NEPHOJIOB (B pamKax

M3Yy4YEHHBIX MOJIOKEeHUH Teopun  D. Pesepdopa), crpoeHne mMpoCcTEeHIITMX MOJICKYII.

2. B yennocmno-opuenmayuouHot cgepe:
aHAIM3UPOBATh W OICHUBATH IOCIEICTBUS JJIs OKPYXKAIOMIeH cpeabl OBITOBOH U
MIPOU3BOJICTBEHHOMU JESTEILHOCTH YeJIOBEKa, CBI3aHHOM ¢ epepaboTKOM BEIECTB.

3. B mpyoosoti chepe:
* IPOBOJIUTH XUMUYECKUHN IKCTICPUMEHT.

4. B cgpepe bezonacnocmu dcusnedesmenbHOCM:

* OKa3bIBaTh MEPBYIO MOMOILb IIPH OTPABICHUSX, OKOraxX U APYTUX TPaBMax, CBSI3aHHbIX
BEIIECTBAMH U JIA0OPATOPHBIM 000PYIOBAHUEM.

ONHUCBHIBATh CBOMCTBA TBEPABIX, JKUIKUX, T[a3000pa3HbIX BELIECTB, BBIAEIAA MX
CYIIIECTBEHHBIE PU3HAKHY;

* XapaKTepu30BaTh BEILECTBA II0 COCTaBYy, CTPOCHUIO U CBOMCTBaM, YCTaHABIMBATb
MNPUIUHHO-CJIICACTBCHHBIC CBA3U MCIKAY JaHHBIMHU XapaKTCPHUCTUKAMH BCIICCTBA,

* PACKpBIBaTh CMBICI OCHOBHBIX XHUMHUYECKHUX IOHATUH «aToM», «MOJIEKYJIay,
«XUMHYECKHH DIIEMEHT», «IIPOCTOE BEIIECTBO», «CJIOXKHOE BEUIECTBO», «BAJICHTHOCTHY,
UCIOJIb3Ys 3HAKOBYIO CUCTEMY XUMMH;

* U300pakaTh COCTAaB TPOCTEHININX BEIIECTB C IOMOINBI0 XMMHUYECKHX (opMyn u
CYIIHOCTh XMMHYECKHX PEaKUil ¢ HOMOIBI0 XUMUYECKUX YPAaBHEHUI;

¢ BBIYUCIIATh OTHOCHUTCIIbHYIO MOJICKYJIAPHYIO WU MOJIIPHYIO MACChbl BCHICCTB, a4 TAKIKC
MacCOBYIO JIOJIF0O XUMHYECKOTO 3JIEMEHTa B COEAMHEHHUSX JUId OLEHKM HX MPaKTUYECKOH
3HAYNMOCTH;

* CPaBHUBATh 110 COCTABY OKCHIbl, OCHOBAHUS, KUCIOTHI, COJIU;

® KJ'IaCCI/I(i)I/IIII/IpOBaTB OKCHJBbI 1 OCHOBAHUJ 110 CBOfICTBaM, KHCJIOTBI U COJIHU ITO COCTABY,

* [10JIb30BAThCA J1A00OPATOPHBIM 000PYTIOBAHUEM U XMMUYECKOH MOCYIOH;

® IPOBOAWUTE HCCIIOKHBIC XUMHUUYCCKUEC OIIBIThI U Ha6J'IIOI[€HI/I$I 32 NU3MEHEHHUSIMH CBOMCTB
BEIIECTB B Ipollecce MX MpEeBpalleHui; coOIr0AaTh MpaBHiia TEXHUKH O€30HMacHOCTH NpHU
MIPOBEICHUH HAOJIOICHUI U OTIBITOB;

* pa3nIuyaTh SKCIEPUMEHTAJIBHO KHCIOTHl M INENOYM, IMOJB3YSICh HWHJIMKATOPaMU;
OCO3HaBaTh HEOOXOAUMOCThH COOJIIOJIEHUSI Mep O€30MacHOCTH MpHU OOpaIleHUH C KUCIOTaMHU U
11eJI0YaMHU.

* pacKpbIBaTh CMBICI Neproandeckoro 3akona J[. . Menzaeneena;

* OMMMCHIBATh M XapakTepu3oBaTh TaOIMuUHYI0 (GOpMYy TNEPUOJUUECKOM CHCTEMBI
XUMHUYCCKUX 3JICMCHTOB,

* XapaKTepu30BaTh COCTAaB aTOMHBIX SJep M paclpe/elieHue Yuciia 3JIEKTPOHOB IO
SJICKTPOHHBIM CJIOSIM 4aTOMOB XHMHUUYCCKHX OJEMCHTOB MaJbIX IICPHUOJ0B HepHOﬂquCKOﬁ
CHCTEMBI, a TAaKXKe KaJIUus U KaJIbIHs;

* pa3yInyaTh BUABI XUMHYECKON CBSI3M: HOHHYIO, KOBAJICHTHYIO MOJSPHYIO, KOBAJICHTHYIO
HETOJISIPHYIO U METAJTTNYECKYIO;

* U300paXkaTh SJIEKTPOHHO-HUOHHBIE (HOPMYIBI BEIIECTB, 00pPa30BaHHBIX XWMHUYECKUMU
CBSI3IMU Pa3HOTO BH/JIA;

* BRIIBIISITH 3aBUCHMOCTE CBOMICTB BCIIECTB OT CTPOCHUSA UX KPUCTATITUNICCKUX peHIéTOKZ
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAITMYECKHUX;

® XapaKTECPU30BaTb XUMHUYCCKUC DJJICMCHTBI U HX COCAWMHCHHA Ha OCHOBE ITOJOXKCHUA
3JIEMEHTOB B MEPHOAMYECKON CHCTEME U 0COOEHHOCTEH CTPOEHUS UX aTOMOB;
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* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUCHUE NMEPHUOJUYECKOr0 3aKOHA U
MEePUOIUYECKON CHCTeMbl XuUMUUeckux »djeMeHToB [I. M. MenaeneeBa; © OOBSACHATH CYTh
XUMHUYECKHX TPOIECCOB U UX MPUHIIUMHAILHOE OTIMYUE OT PUINICCKUX;

* Ha3bIBaTh IPU3HAKYU U YCJIOBUS MPOTEKAHUS XUMUUYECKUX PEaKLIUi;

* YCTAHABJIMBATh MPUHA/JICKHOCT XUMUYECKON PEAKIUU K ONpPENeNEHHOMY THUITYy IO
OJIHOMY M3 KJIacCU(UKAIMOHHBIX MPU3HAKOB: 1) MO YMCIY M COCTAaBY HCXOJHBIX BELIECTB U
IOPOAYKTOB peakiuu (peakUuu COSAMHEHUs, pa3lIoKEHUs, 3aMmelleHus W oOMeHa); 2) 1o
BBIICJICHUIO WJIM TOTJIOLMICHUIO TEIUIOTHl (peaklHUy 3K30TEePMUYECKHE U SHIAOTEPMHUECKHUE);
3) 10 M3MCHEHHUIO CTENEHEeH OKHCICHHMS XMMHUYECKHUX 3JEMEHTOB (PEaKIMH OKHUCIUTEIbHO-
BOCCTAaHOBUTEJBHBIC); 4) IO 0OPAaTUMOCTH Tpoliecca (peakuu 00paTuMbie 1 He0OOpaTUMBIE);

* COCTaBJISITb YPABHEHHS 3JIEKTPOJUTUYECKON JUCCOIUALUUA KUCIIOT, IIENIOYeH, COJeH;
MOJIHBIE M COKpAIIEHHbIE HOHHBIE YpaBHEHMs peakluii oOMeHa; ypaBHEHHUS OKHCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIINI;

* IPOTHO3UPOBATH MPOJAYKTHl XUMHUECKUX PEaKIHil Mo popmynam/Ha3BaHUSM UCXOTHBIX
BEIIIECTB; OMPEIEISITh HCXOIHBIC BENIECTBA 11O (hOpMyiaM/Ha3BaHUIM IPOTYKTOB PEaKIINU;

* COCTaBIIATh YPAaBHEHUS PEAKIUi, COOTBETCTBYIOUINX MOCIEA0BATEIHLHOCTH («IIETIOYKE)
MIPEBpAICHH HEOPTaHMYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB;

* BBISIBIISITH B IMPOLIECCE IKCIEPUMEHTa MPU3HAKH, CBUIETEILCTBYIOIIME O MPOTEKAHUU
XUMHYECKON PEAKIIUU;

* IPUTOTOBIIATH PACTBOPHI C ONPEEIEHHON MacCOBOIl 10JIel PaCTBOPEHHOTO BEIIECTBA;

* ONIPEACNIATh XapaKTep CPellbl BOJHBIX PACTBOPOB KHUCIOT M IIEIOYEH MO0 U3MEHEHHIO
OKpPacKH UHIUKATOPOB;

* MPOBOANTH KaYECTBEHHBIE PEAKIIUU, MTOATBEPIKIAONINE HATMINE B BOJHBIX PACTBOPAX
BEIIECTB OTAEIbHBIX HOHOB

* ONIPEACNATh MPUHAUICKHOCTh HEOPTaHUYECKUX BEIIECTB K OJHOMY H3 H3YYEHHBIX
KJIACCOB/TPYIII: METAIJIbl U HEMETAJUIbI, OKCUJIbI, OCHOBAHUS, KUCIOTHI, COJIH;

* COCTaBJIATH (DOPMYJIBI BEIIECTB 110 UX HA3BAHUSM;

* OIPEAEINIATh BAJICHTHOCTb U CTENEHb OKUCIIEHUS AJIEMEHTOB B BELIECTBAX;

* COCTaBJISATh (POPMYJIBI HEOPTaHUYECKUX COCAMHEHUN MO BAJICHTHOCTSIM M CTETCHSIM
OKHCJICHUS DJIEMEHTOB, a TaKXKe 3apsiiaM HOHOB, YKa3aHHBIM B Ta0JIMIle PaCTBOPUMOCTH KHUCIIOT,
OCHOBAHHI U COJICH;

* 00BSCHATH 3aKOHOMEPHOCTU M3MEHEHUS (PU3MYECKUX U XUMUYECKUX CBOMCTB MPOCTHIX
BEIIECTB (METAJUIOB M HEMETAJIOB) M HX BBICIIUX OKCHUIOB, OOpa30BaHHBIX 3JIEMEHTaMU
BTOPOTO U TPETHETO MEPHOJIOB;

* Ha3pIBaTh OOIME XHUMHYECKHE CBOMCTBA, XapaKTepHbIE I TPYIIN OKCHUJIOB:
KHCJIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XMMHYECKHE CBOWCTBA, XapaKTEPHBIE JUIsI KAXKIOTO U3 KIIACCOB
HEOPraHWYECKHUX BEILECTB: KUCIOT, OCHOBaHMI, COJIEH;

* MPUBOJIUTH  TPUMEPHl  PEAKLUM, TMOATBEPKIAIOIIUX  XUMHUYECKHE  CBOWCTBA
HEOPraHWYECKHUX BEILECTB: OKCHIOB, KHCIIOT, OCHOBAaHUI U COJIEH;

* ONPEACNIATh BEIIECTBO-OKUCIUTEIh M BEIIECTBO-BOCCTAHOBUTEIh B OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKLIUSX;

* COCTaBJIATh OKUCJIUTEIbHO-BOCCTAHOBUTEIbHBINA OaslaHC (711 M3YYEHHBIX peakiuii) mo
MPEAJIOKEHHBIM CXEMaM PEaKIIMii;

* MPOBOANTH JIAOOPATOPHBIC OMBITHI, TOATBEPKIAIOIINE XUMHUYECKHE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEILECTB;

Ilpeomemuvimu pezynomamamu uzyuenusn npeomema «Xumusay ¢ 9 Knacce agnawomes
cneoyrowjue ymeHus:

1. B no3znasamenvHolti cgepe:
© JIaBaTh ONpPEICICHHUS M3YUECHHBIX IMOHITHHA: BEIISCTBO (XUMHUYCCKUH JJIEMEHT, aToM,
WOH, MOJIEKYJa, KpPUCTAJTMYECKas pelleTKa, BEIIeCTBO, MPOCThIE M CIOKHBIE BEIIeCTBa,
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XuMH4deckast (hopMyIia, OTHOCHTEIbHAsI aTOMHAas Macca, OTHOCUTEIIbHAs MOJEKYIsIpHas Macca,
BAJICHTHOCTb, OKCHJBI, KHCJIOTBI, OCHOBAHHII, comd, ampOTEPHOCTh, HHIAUKATOP,
NEPUOANYECKUI 3aKOH, TEPUOAUYECKAsh CHUCTEMa, TepUOJAMYECKas TaONWIa, H30TOIbI,
XUMHUYECKAs CBsI3b, DJICKTPOOTPHUIIATEIIBHOCTh, CTETIICHb OKHCIICHHS, JJIEKTPOJIUT); XUMHYECKas
peakuusi (XMMUYECKOE YpaBHEHHME, TE€HETUYeCKas CBs3b, OKHCIEHHUE, BOCCTAaHOBJICHHE,

3JIEKTPOJINTUYECKAS Jycconuanus, CKOPOCTb XUMUYECKON peaxiumn);
* OIIMCHIBATh JIEMOHCTPAI[MOHHBIE U CAMOCTOSITENIBHO IPOBEACHHbBIE SKCIIEPUMEHTBI, UCIIOJIb3YS
JUTS 3TOrO €CTECTBEHHBIN (pycckuii, POJIHOIN) SI3bIK M SA3BIK  XUMUH;
ONMCHIBATh U PA3INYATh HM3YUEHHBIE KJIAaCChl HEOPraHWYECKUX COEAMHEHUMN, IPOCThIE U
CJIOKHBIE BEILECTBA, XUMUYECKHE peakuuu;
KJ1accu(UIMpoBaTh W3YyYCHHBIC 00BEKTHI u SIBJICHHUS;
HAOMIOIaTh JAEMOHCTPUPYEMbIE M CAMOCTOSATEIBHO MPOBOJUMBIC OIMbBITHL, XHUMHUYECKHE
peaxkuuu, MIPOTEKAIOINE B pupojie u B OBITY;

JeNnaTh BBIBOJBI W YMO3aKJIIOYEHUS U3 HAOJMIOJACHMM, UW3YYEHHBIX XHMHYECKUX
3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOWCTBA HEHM3YUYCHHBIX BEIIECTB [0 AaHAJIOTHU CO

CBOMCTBaMH U3Y4YCHHBIX;
CTPYKTYpUPOBaTh HM3YYCHHBIH MaTepual M XHUMHYECKYI0 WH(POpPMANHIO, TOJYYCHHYIO H3
IpYyrux HCTOYHUKOB;
MOJIEJIMPOBaTh CTPOEHUE aTOMOB 3JIEMEHTOB IIEPBOIO — TPETHETO IEPUOAOB (B paMKax

M3YYEHHBIX MONIOKeHUu Teopun  D. Pesepdopna), ctpoeHne npocTedumx MoJIeKyl.

2. B yennocmno-opuenmayuoHHou cgepe:
aHAJIM3UPOBaTh M OLEHUBATh IOCIEJICTBUS JJIsI OKpYXKAloUlel cpeabl ObITOBON U
IPOM3BOJICTBEHHOH IEATEILHOCTH YeNIOBEKa, CBA3aHHOMU C repepaboTKOM BEIECTB.

3. B mpyooeoti cghepe:
* IIPOBOJIUTH XUMUYCCKUI IKCTICPUMEHT.

4. B cghepe bezonacnocmu sHcuzneoessmenrbHOCmu:

* OKa3bIBaTh MEPBYIO MOMOIIb NPH OTPABICHUSX, OKOrax M JAPYIUX TPaBMaX, CBSI3aHHBIX
C BEIIECTBAMU U JIaOOpaTOPHBIM 000PYIOBAHUEM.

TEMATHUYECKOE INTAHUPOBAHHUE

8 KJIACC (70 YACOB)

Ha3zeanue Tema ypoxa Ocnognbule 6uowt deamenvnocmu | Hcnonvzos
pazoena ooyuarowuxcsn anue
ooopyooea
Hus
uenmpa
«Touka
Pocmay

Beeoenue (5u) | 1.Ilpeomem xumuu. | Caymanvue OObSICHCHUN YIUTEIS.
Bewecmea. CamocrodrenbHas paboTta ¢ yueOHUKOM.
OO6pbscHeHre HaOI0JaeMbIX SIBJICHUH.

2.Ilpespawenus
pespaiy Pabora ¢ pa3naTouHbIM MaTEepPHATIOM.
eelecms. Ponw .
Cnymanue oObSICHEHUN yUUTENs.
XUMUU 8  JICUZHU
CamocTosiTenpHas paboTa ¢ y4eOHUKOM.
yenosexd.

3. Kpamxuii  ouepx | Ciymanue oObSICHCHUN YIUTEIIA.
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ucmopuu passumus | CamocTosiTeNbHas paboTa ¢ y4eOHUKOM.
Xumuu. OTbéop ® cpaBHEHHE MaTepuana IIo
HECKOJIbKUM UCTOYHHKAM.
4.11CX2 JU. | Cnymanue OObsICHCHHIA yUUTEIS. HaTtuuk
Menoeneesa. 3uaxu | CamocrosiTenbHas paboTa ¢ ydueOHUKOM. | BBICOKOM
XUMUYECKUX Pabora ¢ Tabnuueit Menzaeneesa. TeMIIepaTyp
9/1eMEeHMO8. PaGora ¢ kaproukamu. bl, JlaTumk
TeMIIepaTyp
Bl
TJIATUHOBBIN
5. Xumuueckue
AHnanu3 GpopMyiI.
Gopmyns.
OmuocumenvHas Pemenne TEKCTOBBIX KOJMYECTBEHHBIX H
aAmomHas u | KAUC€CTBCHHBIX 3aJa4.
MONEKYIAPHAs CJIYHIaHI/IC 00BsACHEHU YUUTCIIA.
maceoi. Pabota B mapax.
Pabora B rpymnmax.
Amomuwl 1. OcHosHvie Pa6 JaTuuk
XUMUYECKUX | CB8e0eHUs o | o0t € PAsAGTOTIBIN MATEPHATION. BBICOKOM
Cnymanue 0ObSICHEHUH yUuTeNs.
971eMEHmM 08 CMPOCHUL AMOMOE. | (~o & o e TIbHAS paBoTa ¢ yUEGHHKOM. TeMIeparyp
(8w) Hzomonei. b, Jlarumk
TeMIeparyp
BI
TJIATUHOBBIN
2. Cmpoenue | Crymanue OObSICHCHHI YIUTEIS.
91EeKMPOHHBIX CamocTosTenbHas paboTa ¢ y4eOHUKOM.
obonouex amomos. | Pabota ¢ Tabnuieit Menaeneesa.
H3zmenenue uucna | Pabota c KapTOUKaMH.
9/1eKMPOHO8 na | Pabora B mapax.
BIY. Pabora B rpynmnax.

3. Honnas cesse.

Crnymanue oObSICHEHUN yUUTEIs.
Penienue nocraBaeHHbIX 3ajay.
Pabota ¢ yuebHMKOM.

Pabora B mapax.

Pabora B rpynmnax.

4,
Bzaumooeticmeue
amomos
2NIeMEeHmMO6-
HeMemasos
Mmedxncdy coboll.

Crnymanue oObSICHeHUI yUUTENS.
Pabota ¢ Tabmauieit Meunneneena.
Pemenue 3amau.
Pabota B mapax.
PaGora y mocku.

5. Kosanenmnas
XUMUYecKdast Cé:3b.

Pabota ¢ pa3gaTouHBIM MaTEPHAIOM.
Caymanue oObsCHEHUN YUUTEIS.
CamocTosTenbHas pabota ¢ y4eOHUKOM.

6. Memannuueckas
XUMUYECKAs C8:3b.

Pabota ¢ pa3aTOYHBIM MaTepUAJIOM.
Crnymanue 0ObSICHEHUN yUUTEs.
CamocrosTenbHas paboTa ¢ yueOHUKOM.

7. Obobwenue u
cucmemamusayus
3HAHULL .

Pabota B mapax.
Pabora B rpymnmnax.
Pemenue 3amau.
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[IpoBepka moy4yeHHBIX 3HAHUM.
IToaroToBKa K KOHTPOJIBHOMU paboTe.

8. Konmponvrasn

Pemenue 3aganuii KOHTPOIBHON pabOTHI.

paboma No |.
Ilpocmuie 1. Ilpocmoie JlaTamk
Pabota ¢ pa3gatoyHbIM MaTepuagIoMm. .
eéewecmea (7 | sewecmaa - N BBICOKOH
Craymanue oObCHEHUN YIUTEIS.
u) Memanvl u TeMIIepaTyp
CamocrosTenbHas paboTa ¢ yUeOHUKOM.
HeMemaiiol. AHATH3 OLIHGOK b, Jlarumk
Ananuz L TEMIIEPATYD
. AHaM3 KOHTPOJIBHOU pabOTHI.
KOHMPONbHOU Bl
6 PabGora Hajg omOKaMu. .
abomoi. IJIATHHOBBIN
p Pemrenue 3agau.
— HW3MEpeHue
TEeMIIepaTyp
bl TICPEXOJIOB
AJUTOTPOITHBI
X
MoauuKaI|
51 CepBHI;
U3MEPECHHUE
TEeMIIEPATyp
bl IIJIABJICHHS
BEIIIECTB.
2. Konuuecmeo Ananus hopmyt
sewecmea. '

Pemrenne TEKCTOBBIX KOJIWYECTBEHHBIX H
Ka4eCTBEHHBIX 3a7a4.
Craymanue oObsSCHEHUN YIUTEIS.

3. Pewenue 3a0au .

Amnanuz popmyi.

Pemrenne TEKCTOBBIX KOJIMYECTBEHHBIX H
KayeCTBEHHBIX 3a/1ay.
Crnymanue 0ObsICHEHUN yUUTEs.

4. Monsapnuwiii
obvem 2a308.

Amnanuz popmyi.

Pemrenne TEKCTOBBIX KOJIMYECTBEHHBIX H
KayeCTBEHHBIX 3a]1ay.
Crnymanue 0ObsICHEHUN YUUTEs.

5. Pewenue 3a0au.

Amnanuz popmyi.

Pemenne TEKCTOBBIX KOJIMYECTBEHHBIX U
KAaueCTBEHHBIX 3a7ad.
Crnymanue 0ObSICHEHUH yUUTeNs.

6. Obobwenue u

Pabora B mapax.

cucmemamuzayus | Pabota B rpymmax.

sHanuii no 2nase | Pemenue 3amad.

«IIpocmule [IpoBepka nory4eHHbIX 3HAHUI.

geujecmeay. ITonroToBka K KOHTPOJIBHOMN paboTe.

7. Kommponvnaa | Pemenue 3a1aHuil KOHTPOJIHHON pabOTHI.

paboma No 2.
Coeounenusn | 1. Cmenenw | Cnymanue 0ObsICHEHUH yuuTes.
xumuueckux | oxucienus. Awnanuz | CamoctosiTenbHast paboTa ¢ yIeOHHKOM.
21eMenmoe KOHMPOILHOU Pabora ¢ Tabnureir Meneieesa.
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(15 u). pabomai. Pabota c kapToukamu.
2. Baoicnetiwue
Pabota ¢ pa3naTOYHBIM MaTEpUAIIOM.
K1accol  OUHAPHLIX .
. Cnymanue 0ObSICHeHUN yUUTEIS.
coeOuHeHull .
CamocrosTenbHas paboTa ¢ yueOHUKOM.
3. OcHosanus. Hatuuk pH
PaGora ¢ pa3naTouHbIM MaTEepPHAIOM.
Caymanue oObCHEHUN YUUTEIIS.
CamocTosTenbHas paboTa ¢ y4eOHUKOM.
4. Ob6obwenue u | PaboTa c pa3gaTouHbIM MaTEPHATIOM.
cucmemamu3zayus | Pemenue 3agau.
SHAHUUL. 3akpernsieHue 3HaHu 10 TeEMeE.
5. Kucnomeot. Crnymranue oObsICHEHUN yUUTEIIS. Hatuuk pH
CamocrosrenbHas paboTa ¢ yueOHUKOM.
OTbop © cpaBHEHHE MaTepuana IO
HECKOJIbKUM MCTOYHHKAM.
6. Ob6obwenue u | Pabota c pa3gaToyHBIM MaTEPUATIOM.
cucmemamuzayus | Pemenue 3agau.
SHAHUUL. 3aKperuieHre 3HaHUu| 10 TEME.
7. Conu. Caymanue oObsCHEHUN YUUTEIs. Hatuuk pH
CamocTosTenbHas paboTa ¢ y4eOHUKOM.
OT1bop ™ cpaBHEHHME Marepuana I0
HECKOJIbKUM UCTOYHHKAM.
8. Obobwenue u | Paborta c pa3gaToOuHbIM MaTEPHAIIOM.
cucmemamuzayus | Pemenue 3anau.
SHAHUUL. 3aKperuieHre 3HaHUu| 10 TEME.
9. Ob6obwenue u | PaboTa c pa3gaTouHbIM MaTEPHATIOM.
cucmemamu3zayus | Penienue 3anad.
SHAHUU 00 | 3akperuieHrue 3HaHUH 1O TeMe.
OCHOBHBIX KIACCAX
Heop2aHu4ecKux
sewecms.
10.
Pabora ¢ pa3naTouHbIM MaTepHaIOM.
Kpucmannuueckue .
Caymanue oObsCHEHUN YUUTEIS.
peutemku.
CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
12. Yucmoie | Caymanue oObCHEHUN YUUTEIS.
sewecmea u cmecu. | CamocrosiTenbHas paboTa ¢ yaeOHUKOM.
OT1bop M cpaBHEHME Marepuana I0
HECKOJIbKUM HCTOYHHKAM.
13. Maccosas u
Amnanuz popmyi.
obvemHas ooau
KOMNOHEHMO8 Pemenne TEKCTOBBIX KOJMHYECTBEHHEIX
cmec. KayeCTBEHHBIX 3a]1ay.
Crnymanue 0ObSICHEHUH yUUTEs.
14. Pacuemui,
Amnanuz popmyi.
ceA3aHHble c
noHamMuUeM «O0JiSy. Pemrennie TeKCTOBEIX KOJIMYECTBEHHBIX U
KayeCTBEHHBIX 3a]1ay.
Crnymanue 0ObSICHEHUH yUUTEs.
15.  Koumponvnas | Pemenue 3ajanuii KOHTPOJIbHOM pabOTHI.
paboma Ne 3.
H3menenus, 1. Dusuueckue

Pabota ¢ pa31aTOYHbIM MaTEpUAJIOM.
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npoucxooawu | sa6nenus ¢ xumuu. | CinymaHue oObSCHEHUN YUUTEIsL.
e ¢ | Ananus CamocrodrenbHas paboTa ¢ yueOHUKOM.
eewjecmeamu | KOHMPOIbHOU
(12 u). pabomoi.
2. Xumuueckue | Ciymanue oObICHCHUH YIUTEIIA.
peaxkyuu. CamocrosrenbHas paboTa ¢ yueOHUKOM.
OT1Oop M cpaBHEHHME Marepuaia IO
HECKOJIbKUM MCTOYHHKAM.
3. Xumuyecxue | Cnymanue oObICHEHUN YUUTEIIS.
VpasHeHus. CamocrosrenbHas paboTa ¢ yueOHUKOM.
OT1bop ® cpaBHEHHME Marepuana Io
HECKOJIbKUM MCTOYHHKAM.
4. Pacuemvr no
Ananu3 dpopmyi.
XUMUYECKUM
ypasHenuam. Perienue TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3ajau.
Caymanue 0ObsCHEHUH YUUTEIIsL.
5. Pacuemvr  no
AHanu3 GpopMyL.
XUMUYECKUM
ypasHenuam. Perienne TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3ajau.
Caymanue 0ObsCHEHUH YUUTEIsL.
6. Peaxyuu
Pabota ¢ pa3naTOYHBIM MaTEpUAIOM.
DPAa3N1024CEHUSL. .
Caymanue oObsCHEHUH YUUTEIs.
CamocTosiTenpHast paboTa ¢ y4eOHUKOM.
7. Peaxyuu
Pabota ¢ pa3aTOYHBIM MaTepUaJIOM.
CcoeOUHeHUsl. .
Crnymanue oObSICHEHUN yUUTEs.
CamocrosTenbHas paboTa ¢ yUeOHUKOM.
8. Peaxyuu | Cnymanue oObsCHEHUN YIUTENS.
3ameweHusl. CamocrosiTenbHast padoTa ¢ y4eOHUKOM.
OT1bop M cpaBHEHME Marepuana 10
HECKOJIbKUM HCTOYHHKAM.
9. Peaxyuu | Cnymanue oObsCHEHUN YUUTEIS.
obmeHa. CamocrosiTenbHast paboTa ¢ y4eOHUKOM.
OT1bop M cpaBHEHME Marepuana I0
HECKOJIbKUM HCTOYHHKAM.
10. Tunw
Pabota ¢ pa31aTOYHBIM MaTepUaJIOM.
XUMUYECKUX .
g Crnymanue oObSICHEHUN yUUTEs.
peaxyul Ha
. CamocrodrenbHas paboTa ¢ yueOHUKOM.
npumepe  C80UCM8
800bL.
11. Obo6wenue | Pabora B mapax.
sHanuii. no meme | Paborta B rpynmnax.
«Hzmenenus, Pemenue 3amau.
npoucxoosuuyue ¢ | IIpoBepka Mosy4yeHHbIX 3HAHUM.
geuecmeamuy. [loaroroBka K KOHTPOJIBHOU paboTe.
12.  KoumponvHas | Pemenue 3ajaHuii KOHTPOJIbHOM pabOTHI.
paboma No 4.
Ilpocmenimue | 1. Ilpaxmuueckas

onepauuu C

paboma Noj.

Ha6J'IIO,I[eHI/IC 3a ACMOHCTpalusIMHU
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eewgecmeamu | [lpuemvi YUUTES.
(Xumuueckuu | oopawjenHus ¢ | O0bsicHeHHEe HAOTIOIAEMBIX SIBJICHUU.
npakmukym) | 1ab6opamopHuim [TocraHoBKa OMBITOB I JAEMOHCTpaLlUU
(5 u). obopyodosanuem. KJ1accy.
BrinorHeHue npakTudeckoi paboThl.
2. Ilpakmuueckas H JaTauk
abmo/ileHue 32 JIEMOHCTpAIUsIMHU
paboma  No2 TeMneparyp
YUUTES.
Habnwoenue 3a . BI
. . OOBbsicHeEHNE HAOIIOHAEMBIX SIBJICHUI. .
2opsaueri ceedoll. MJIATUHOBBIH
[TocraHoBKa OMBITOB I JAEMOHCTpALUU
KJIaccy.
BrinorHeHue npakTudeckoi paboThl.
3. Ilpaxmuueckas H JaTauk
abmo/ileHue 32 JEMOHCTPAIHSIMH .
paboma  No3 BBICOKOM
YUUTES.
Ananuz nousvr u . TEeMIEpaTyp
OObsicHeHrEe HAOTIOJAaEMBIX SIBJICHU.
6000bL. b, Jlarumk
ITocraHoBKa OMBITOB I AEMOHCTpALUU
TEMIIEPATyp
KJIaccy.
. Bl
BrinonHenue npakTuyeckoii paboThl. .
TJTATHHOBBIH
—U3MepeHue
TEeMIIEPATyp
Bl B
nporecce
oOyueHus
npreMam
BBIMIAPUBAHU
s BOABI W3
o0pasioB
MTOYBEHI.
Harunk pH —
pH -
HU3MepeHue
BOJIOPOJIHOTO
MoKazarens
BBITSDKKU
pacTtBopa
TIOYBEI
4. Ilpakxmuuecxas Jatuuk
HabGmronenne  3a  1eMOHCTpaIusiMu .
paboma  Ned BBICOKO
YAUTEIISL.
Ipusnaxu o TeMIieparyp
OO0bscHeHre HaOMI0JaeMBbIX SIBJICHUH.
XUMUYECKUX bl, Jlaruuk
g [TocTaHOBKA OMBITOB IS JEMOHCTPAIIAN
peaxyuil. TEeMIeparyp
KJIaccy.
. BI
BrImonHeHne MpakTHIecKo paboTHI. .
TUTATUHOBBIA,
Hatauk pH —
MpU3HAKU
peakuu 1o
HU3MEHEHUIO
Cpelsl
(peakuus
HEWUTpanu3an
1509
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5. Ilpakmuueckas DJIEKTPOHHBI
p HaOmroneuune 3a JEMOHCTPAIUSIMU P
paboma Nos. — e BECHI,
Ilpuecomosnenue ' . Habo
P O0bsicHeHNEe HAOIFOJaEMBIX SBJICHUI. 5 p
acmeopa caxapa u nabopaTopuu
p P P [TocTaHOBKa OMBITOB I AEMOHCTpAIIUU patop
pacuem e2o I'MA
o KJIaccy.
maccoeou  0oau 8 .
BrimonHeHne mpakTu4eckoil paboThl.
pacmsope.
Pacmeopenue. | 1.  Pacmeopenue. ATUUK
P P Pabota ¢ pa3naTOYHbIM MaTepUAIIOM. A .
Pacmeopot. Pacmeopumocmo Crrymasme o6sscHeHmH yauTes BBICOKOM
Peakyuu sewecms 6 8ooe. ] TeMIiepar
“ “ CamocrosrenbHas paboTa ¢ yueOHUKOM. patyp
UOHHO20 bI, JlaTuuk
oomena. TEMIIEpATYp
OKuciaumenvu Bl
o- TUIATUHOBBIN
eoccmanoeum — o
enbHble TOPEHUIO0
peaxyuu(11 CKa3aHo
y) BBIILIE,
2. 3JIC. OcnosHuvle atyuk pH —
A ™0 Pabota ¢ pa3maTroyHbIM MaTepuagIoMm. /A p
NOJIOJHCEHUS N pu
Caymranue oObsSCHEHUN YIUTEIIS. p
W3y4YEHUHN
CamocTosiTenbHas paboTa ¢ y4eOHUKOM. yi
3 Honnvie Kot 1
: AHanu3 GpopMyL. OCHOBaHHI
VPAasHeHusl. (
PellcHIe TeKCTOBBIX KOIMYCCTBEHHBIX H | ‘P A3
KaueCTBCHHBIX 3a]1a4. pacTBopa).
Caymanue 0ObsCHEHUH YUUTEIsL. Aarami
4.. Kucnomwl, ux HIICKTPOLIPOB
K;l'accu qbuxauu;z y Pabota ¢ pa3garouHbiM MaTepuagoMm. ONHOCTH -
ceotiemed Crnymanue oObsICHEHUI yUUTENs. M3ydeHHe
: CamocrositenbHast paboTa ¢ y4eOHUKOM. | mpoBOMMOC
5. Ocnosanus, ux
P ’ PaGora ¢ pa3naTouHbIM MaTEpPHATIOM. ™
Knaccuguxayus  u .
4 Cnymanue 00bICHEHHH YUHUTENS. pacTBopoB

ceolicmaa.

CamocrosTenbHas paboTa ¢ yUeOHUKOM.

6. Okcuowsi, ux
Knaccugurxayus u
ceolicmaa.

Crnymanue oObsICHEHUH yUUTeNs.
CamocrodrenbHas paboTa ¢ yueOHUKOM.
OT6op W cpaBHEHHWE MaTepHayia Io
HECKOJIbKUM MCTOYHHUKAM.

7. Conu, ux
Knaccuguxayus u
ceoticmea.

Crnymanue oObSICHEHUN yUUTEIs.
CamocrodrenbHas paboTa ¢ yueOHUKOM.
OT6op W cpaBHEHHWE MaTepHayia I0
HECKOJIbKUM MCTOYHHKAM.

8. Tenemuueckas

Pabora ¢ pa3aaTOUYHbIM MAaTCpPpUATIOM.

CB53b MmedxHcoy .

Cnymanue oObSICHEHUN yUUTENs.
Kaaccamu

CamocrodrenbHas paboTta ¢ yueOHUKOM.
seuyecms.
9. Oxucnumenvuo- | Ciaymanue oObICHEHUN YUUTEIS.
goccmanosumenvr | CaMocTosITeNbHAs paboTa ¢ y4eOHHKOM.
ble peaxyuu. OT1bop u cpaBHEHHME Marepuana Io

HECKOJBbKHUM UCTOYHHKAM.

10. Obobwenue u
cucmemamus3ayust

Pabora B mapax.
Pabora B rpynmnax.
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BHAHUU N0 meme «

Pemmenne 3agau.

Pacmeopenue. IIpoBepka noy4eHHBIX 3HAHUM.
Pacmeopur. [ToaroroBka K KOHTPOJILHOM padboTe.
Peaxyuu  uonnoco
oomena. OBP»y.
11.  KoumponvHas | Pemienue 3aanuii KOHTPOJIBHOM pabOTHI.
paboma No 5
Ceoiicmea 1. Ilpakxmuueckas
P HabGmiogenne 32 JI@MOHCTpAIUSMH
nekmpoaumo |paboma  Ne 6. yaHTeNs
6 Honnvie peaxyuu. ' .
. pedry OObsicHeHrEe HAOTIOJAaEMBIX SIBJICHH.
XUMuyecKuii
s [TocraHoBKa OMBITOB I JAEMOHCTpaLUU
RPAKMUK,
(5 a ) uKym) KJIaccy.
y o
Brinonnenue npaktuyeckoil paboThl.
2. Ilpakmuueckas Hatuuk
HabGmiogenne 32 JI@MOHCTpalUsMH
paboma  Ne 7. yamTens TEMIIEPATYP
Venosus ' . BI
OObsicHeHNE HAOIIOHAEMBIX SIBIICHUIA. .
NpOmeKauusl TJTATUHOBBIH
ITocTraHoBKa OMBITOB I AEMOHCTpALUU
XUMUYECKUX
g gy | F1aceY-
eakyuil.  Medxnc .
peary Y| BblnoHEeHHE IPAKTHYECKOI paGoTHL.
pacmeopamu
NEKMPOIUMO8 00
KOHYA.
3. Ilpakmuuecxas Hatuuk pH
HabGmronenne  3a  1eMOHCTpanusiMu
paboma  Ne 8. —
Csoticmea Kuciom ' .
N * | OOBsicHeHHE HA0II01aeMbIX SIBICHUIA.
OKCUO08,
. . | [TocraHOBKa OMBITOB JJIsI IEMOHCTPAITUU
OCHOBAHULL U conell.
KJIaccy.
BrinosnHeHnue npaktuyeckoil paboThl.
4. Ilpaxmuueckasn
p HabGmronenne  3a  1eMOHCTpaIusiMu
paboma  Ne 9.
Pewseriie YAUTEIISL.
OObscHeHre HAaOMI0JaeMBbIX SIBJICHUH.
9KCNEpUMEHMATIbH
4 [TocTaHOBKa OMBITOB IS AEMOHCTpPAIIAN
bIX 3a0ay.
KJIaccy.
BrinosnHeHnue npaktuyeckoil paboThl.
3axniouenue | 1.0600uenue u | Pabora B mapax.
(4u) cucmemamuzayus | Pabora B rpymnmnax.
SHaHUU no | Pemienue 3anau.

VUeOHUKY XUMUU 34
8 knacc.

[IpoBepka mosy4yeHHBIX 3HAHUU.
IToaroToBKa K KOHTPOIBHOMU paboTe.

2.0600wenue u
cucmemamusayus
3HAHUU no
VUeOHUKY XUMUU 34
8 xknacc.

Pabota B mapax.

Pa6ora B rpymnmax.

Pemenue 3amau.

[IpoBepka nonyyeHHBIX 3HAHUU.
IToaroroBka Kk KOHTPOJILHOM padoTE.

3. Hmozcosasn
KOHMPOIbHAS
paboma no xumuu
3a 8 knacc.

Pemrenue 3aganuii KOHTPOIBHOUN pabOTHI.

4. Ananuz
KOHMPOTIbHOU

AHanmus ommooK.
AHann3 KOHTPOJILHOM pabOTHI.
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pabomul.

Paboma

Hao owmubramu.

Pabora Hajg ommoOkamu.
Pemenue 3agauq.

Crnynranue oObsICHEHUN yUUTEIIS.

9 KJIACC (68 YACOB)
Ha3zeanue Tema ypoka. Ocnognble 6uowl Hcnonwv3zos
pasoena, oeamenbHoCmu anue
Konuuecmeo ooyuarowuxcsa o0oopyooea
uacoe HusA
uenmpa
«Touka
Pocmay
Oowan 1. Xapaxmepucmuka | Ciymanue oObsICHEHUH y4nuTeIs.
xapakmepucmu | XUuMU4Y€CKO20 Jlemernma CamocrosTenpHas pa60Ta C
Ka xumuueckKkux | Ha OCHO6AHUU eco y‘IC6HI/IKOM.
anemenmos (4 | nonosicenus 6 | Pabora c Tabnuieit MeHeneena.
u). Ilepuoouueckoti PaGora ¢ kaproukamu.
cucmeme yIs u.
Memnoeneesa.

2. Xapaxmepucmuxa

Craymranue oObSCHEHUN YIUTEIS.

xumuyeckozo snemenma | CamocrosiTenbHass ~ pabora  C
H4 ~ OCHOBAHUU €20 | yYEOHUKOM.
NOJIOJHCEHUS ¢ | Pabora ¢ tabiuueit Mennesneesa.
llepuoouueckot Pabora ¢ kaproukamu.
cucmeme I u
Memnoeneesa.
3. Xapaxmepucmuxa | Ciaymanue oObsICHEHUH yuuTens.
xumuyeckozo snemenma | CamocrosiTenbHass ~— pabora ¢
no KUCIOMHO- | y4€OHUKOM.
ocHognbim  ceoticmeam | Pabota ¢ Tabnuieit Meneneesa.
obpa3zyemblx um | Pabora ¢ kapToukamu.
coeouHeHuUll.
4. Ilepuoouueckuii | Cnymanue oObSICHEHUN YIUTEIS.
3aKOH u | CamocrosiTenbHass ~ pabota ¢
Ilepuoouueckas y4eOHUKOM.
cucmema xumuyeckux | Pabora ¢ Tabmuieit MeHeneesa.
onemenmos  J[. M. | Pabota ¢ kapTOuKaMu.
Menoeneesa.
Memannwt (13 | 1. Ilonooscenue | Caymanve 0ObSICHEHUN YUUTES.
u) Memanioe 6 | CamocrosiTennbHast ~ pabora ¢
Ilepuoouuecroii y49eOHHUKOM.
cucmeme PaGora ¢ Tabnuieit Meneneena.

Jl.U.Menoeneesa u
CmpoeHue ux amomoa.

Pa6ora ¢ kaproukamu.
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2. Xumuueckue Jatamk
. Pabora C pa3IaTOYHBIM
ceoticmea Memalios. TEeMIEPATYPhI
MaTepHATIOM. .
. MJIATUHOBBIH
Crnymanue 0ObSICHEHUN yUUTEIS.
CamocrositennbHast ~ pabora  C
y4eOHHUKOM.
3. THonyuenue | Crymanue OObSICHCHHIA yIUTEIS.
memannos.  Kopposus | CamoctodtenbHass ~ pabora ¢
Memannos. y4eOHUKOM.
Otbop M cpaBHEHHWE Marepuala
110 HECKOJIbKUM UCTOYHHKAM.
4, L]enounvie | Crymnanue oObsICHEHUN yUUTEIIS. Hatuuk
Memannl. CamocrosarenbHass ~ paboTa ¢ | TeMIeparypsl
y4eOHUKOM. MJIATUHOBBIH
Ot0op W cpaBHEHHE Marepuana
M0 HECKOJIBKUM UCTOYHHUKAM.
5. Lenounvie | Pemenue 3amad.
Memanol. Pabora no kaproukam.
Pemenue XUMHYECKHUX
YpaBHEHUH.
6. BPepunnui, macnuii u
PaGora c pa3aaToYHbIM
wWenouHo3eMenbHble
MaTepHuasoM.
Memanol. .
Crnymanue oObsICHEHUI yUUTENS.
CamocrosiTennbHast ~ pabora €
y4eOHUKOM.

7. Bepunnuu, maznuil u

Pemenue 3axay.

WenoyHo3eMelbHble PaGota o kaproukam.

Mmema’nvl. Pemenue XAMHYECKHUX
YPaBHEHHH.

8. Antomunuil.
Pa6ora c pa3gaToOYHBIM
MaTepuaIoM.
Crnymanue oObsICHeHUI yUUTENS.
CamocrosiTennbHasi ~ pabota €
y4EOHUKOM.

9. Anomunui.

Pemenue 3aaay.
PaGora o kaproukam.

Pemenne XUMUYECKUX
YPaBHEHUM.

10. Kene3o. Caymanue oObsCHEHUN YUUTEINS.
CamocrosiTennbHast ~ pabota  C
y4eOHUKOM.

O0bpsacHenne HaO0II0JaEMBIX
SIBJICHUM.
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11. 3axpennenue u

Pabota B mapax.

cucmemamu3ayusl Pabora B rpymmax.

3HaHUl no 2naee nepsou | Pemenue 3anad.

«Memannwvi». [IpoBepka 1osry4eHHBIX 3HAHUM.
[TonrotoBka K  KOHTPOJBHOM
pabore.

12. Konmponvnas | Pelienne 3agaHuid  KOHTPOJIbHOM

paboma Nel | paGoThI.

«Memannv».

13. Ananuz | AHanu3 ommooK.

KOHMPOAbHOU pabomsl. | AHAIIU3 KOHTPOJILHOW pabOTHI.

Pa6ora Hazg omrmOKaMu.
Pemenue 3agau.
Caymanue 0ObSCHCHUN YIUTEIIS.

eolicmea Ipaxmuueckas paboma ATYNK
C P p HaOmronenue 3a Iv[
memannos u ux | Nel.  Ocywecmenenue [ICMOHCTPAIIHAMH YIHTCIA BBICOKOM
coeouHnenui YENOuKU  XUMUMECKUX | (yoo o 0o o Ha6J'IIO,£[aeMBIX TEMIEpaTyp bl,
(Xumuueckuii npespawyeHull. J— Jatunk
npakmuxym)(3 ’ TEMIIEPATYD Bl
P ) ITocranoBska OIILITOB IS p ypv
y). IUTATHHOBBINA —
JIEMOHCTPAIIMH KJIACCY.
. | I3MepeHue
Brmmonnenue MPaKTUYECKON
TEMIIEpPaTyp bl
paboTHI.
MePEX0/I0B
QJIOTPOITHBI X
MoauduKany 1
Cephl,
U3MEPCHHUE
TEMIIEpPaTyp bl
ILIABIIEHUS
BELLECTB.
Ipaxmuueckas paboma
P p HaOmronenne 3a

No2.  Tlonyuenue  u
ceoncmea CoeOuHeHull

ACMOHCTpalusIMU YIYHUTECIIA.

O0pscHeHue Ha0JIFO JaeMbIX
MemaJiilos. N
SIBJICHUIA.
TTocTanoBka OIBITOB TS
JIEMOHCTPAIINH KJIaccy.
Brinmonnenue MPAKTUYECKOU
paboTHI.
Ipaxmuueckas paboma
ij, p HaOmronenue 3a
0
e JTEMOHCTPALMSIMHU yUUTEIS.
OKcnepumenmanvhule
O0pscHeHue Ha0JIFO JaeMBIX
3a0aqu no o
SIBJICHUH.
PACnO3HABAHUIO u
TToctanoBka OIBITOB TS
NOJIYUEHUIO BeUieCma.
JIEMOHCTPAIINH KJIaccy.
Brinmonnenue MPAKTUYECKOU
paboTHI.
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Hememannw 1. Hememannvl: amomor | Ciayianve oObSICHEHUN YUUTEs. Jatuuk
(26 u) u npocmule gewgecmaa. | CaMocTosTenbHass  paboTa  C | BBICOKOU
Kucnopoo, 030H, | yY4EOHUKOM. TEMIEpaTyp bl,
6030)X. Ot6op u cpaBHeHue Marepuana | JlaTumk
10 HECKOJIBKUM UCTOYHHKAM. TEMIIEepaTyp bl
IJIATUHOBBIA —
U3MepeHue
TEMIIEpaTyp bl
MepPex0/10B
QIJIOTPOITHBI X
MoauduKay u
Cephl,
U3MepeHue
TEMIIEpPaTyp bl
TUTaBJICHUS
BEIICCTB.
2. Hememannw. | Pemenue 3amay.
Xumuueckue ceoticmea | Pabota o kaproukam.
HeMemaiios. Pemenue XUMHYECKHUX
YpaBHEHUH.
3. Xumuueckue
PaGora c pa3aaToYHbIM
9NeMeHmMbl 6 KIemKax MaTepHAIIOM.
IICUGHLY OpedRUSMOG. Caymanue oObsSCHEHUN yUUTEs.
CamocrosiTennbHast ~ pabora  C
y4eOHUKOM.
4. Booopoo. Pemrenue 3amau.
PaGora o kaproukam.
Pemenue XUMUYECKUX
YPaBHEHHH.
5. I'anocenwi. Crnymanue 0ObSICHEHUN yUUTENs.
CamocrosiTenbHast ~ pabota  C
y4E€OHUKOM.
OOmbsicHeHne HaOIII0TaEMBIX
SIBJICHUI.
6. Coeounenus | Pemenue 3amau.
2a102€eH08. Pabora o kaprodkam.
Pemenue XUMHYECKHUX
YpaBHEHUH.
7. Ilonyuenue | Cinymanue oObsICHEHUH yuuTeNs.
2a102€H08. CamocrositenbHast ~ pabora  C
buonozuueckoe Y4eOHUKOM.
3Hauenue u npumenernue | OTOOp U cpaBHEHHE MaTepuaia
2an02eHo6 u ux | O HECKOJIBKUM HCTOYHUKAM.
coeOuHeHuUll.
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8. Kucnopoo.

Pa6ora c
MaTepUajIoM.
Crnymranue oObsICHEHUN yUUTETIS.
CamocrositennbHast ~ pabora  C
y4eOHHUKOM.

pa3aaTOYHbBIM

Jatamk
BBICOKOM
TEeMIIepaTyp bl,
JaTuuk
TEMIIepaTyp bl
IUIATHHOBBIA —
U3MEPEHHUE
TEeMIIepaTyp bl
MepPEX0/I0B
QJUTOTPOIHBI X
MoauduKay u

cephl;
U3MepeHue
TEMIIEpaTyp bl
TUTaBJICHUS
BEIIECTB.

9. Konmponvnas | Pelienne 3agaHuid  KOHTPOJIbHOM

paboma Ne2 paboThlI.

10. Cepa. Caymanue oObsCHEHUN YUUTEIS. JaTunx
CamocTtosiTennbHas ~ paboTa  C | BBICOKOH
y4E€OHUKOM. TEMIEPATYpP bl,
O0bsacHeHne HaOmomaembIxX | JlaTumk
SIBJICHU. TeMIeparyp bl

IJIATUHOBBIA —
U3MepeHue
TeMIeparyp bl
MEepPEexX0/10B

AJUTOTPOIHBI X
MoauduKay u

Cephl;
U3MEPEHUE
TeMIeparyp bl
TUTaBJICHUS
BEIIIECTB.

11. Coedunenus cepvl. | Cinymanue oObsICHEHUH yUnuTes.
CamocrosiTennbHasi ~ pabota €
y4eOHUKOM.

Otbop M cpaBHEHHE Marepuana
110 HECKOJIbKUM UCTOYHHKAM.

12. Cepnas kucroma. Crnynranvie 00bsICHEHUN yIUTETIS. Hatuuk
CamocrositenpbHast ~ pabora ¢ | pH
y4eOHUKOM.
OObsicHeHHe HaOII0TaEMBIX
SIBJICHUU.

13. Azom. Pemenue 3amau.
Pabota o kaproukam.
Pemenue XUMHYECKHUX
YpaBHEHUH.
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14. Ammuax. Crnynranvie 0ObsICHEHUN yIUTETIS. Jatuuk
CamocrosarenbHass ~ pabora ¢ | pH
y4eOHHUKOM.

OOmbsicHeHne Ha0JI01aeMBIX
SIBJICHUI.

15. Conu ammoHus. Caymanue oObsSCHEHUN YUUTEIS.
CamocrosiTenbHast ~ pabora  C
y4eOHUKOM.

O0pscHeHne Ha0JIFOJaeMBIX
SIBJICHUIA.

16. Kucnopoounwie | Cryiianue oObsICHEHUN yIUTEIIS.

CcOoeOuHeHUs azoma. CamocrositennbHast ~ pabora  C
y4eOHHUKOM.

Ot0op W cpaBHEHHE Marepuana
110 HECKOJIbKUM UCTOYHHKAM.

17. Docgop u  eeo Pabota c pa3naToYHbIM Aatank

coeouHeHus. TEeMIEPaTyphl
MaTepraIoM. .
Craymranue oObsSCHEHUN YIUTEIIS. TIATHHOBbIM
CamocrosrenbHas  pabota ¢
y4E€OHUKOM.

18. @ocgop u eco | Pemenue 3amau.

coeouHeHus. Pabora no kaproukam.

Pemenue XUMHYECKHUX
YpaBHEHUH.

19. Venepoo. Caymanue oObsCHEHUN YUUTEIS.
CamocrosiTennbHast ~ pabora €
y4eOHUKOM.

OOvbsicHeHne HaOJI0JaeMbIX
SIBJICHU.

20. Kucnopoonwie | Pemenue 3anad.

coedunenus y2nepooa. | Pabota 1o kapToukam.

Pemenne XUMUYECKUX
YPaBHEHHH.

21. Kpemnuii u eeo | Cnymanue oObSCHEHUH yuuTens.

coeouHeHus. CamocrosiTenbHast ~ pabora  C
y4E€OHUKOM.

OOmbsicHeHnE HaOII0TaeMBIX
SIBJICHUI.

22. Cunuxkamnas | CiyimiaHue OObSICHEHUN yUUTEIs.

NPOMbBIUIEHHOCTb. CamocrosrenbHass ~ pabota ¢
y4eOHUKOM.

OT0op M cpaBHEHHE MaTrepuana
110 HECKOJIbKUM UCTOYHHKAM.

23. Obobwarowuii ypox
no meme
«Hememannwvi».

Pabora B mapax.

Pa6ora B rpynmax.

Pemenue 3amad.

[TpoBepka moy4yeHHBIX 3HAHUU.
[lonrotoBka K  KOHTPOJBHOU
pabore.

24. Obobwarowuii ypox
no meme

Pabora B mapax.
Pa6ora B rpynmax.
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«Hememannwvi».

Pemmenne 3amau.
[IpoBepka nony4yeHHBIX 3HAHUU.

[TonrotoBka K  KOHTPOJBHOM
pabore.
235. Konmponvnas Pemrenne 3aJaHuN
paboma Ne 3. KOHTPOJILHOM paboTHI.
26. Ananuz | AHanu3 omuooK.
KOHMPOAbHOU pabomsl. | AHAIIN3 KOHTPOJILHOW pabOTHI.

Pa6ora Hazg omrmOKaMu.
Pemenue 3agau.
Caymanue oObSCHeHUN YUUTEIS.

Ceoiicmea Ipaxmuueckas paboma Ha6moetue 32
Hememannoe u | Ned.
N JIEMOHCTPAIUSIMHA YIUTEIISI.
UX COeOUHEeHUll | IKcnepumMeHmaibHble OGBLsCHCHIC HABITIOAEMbIX
3 u). 3a0aqu no meme N
oo SIBJICHUM.
«Ilooepynna
Py 5 ITocranoBka OIIBITOB JUISt
KUCIIOPOOAy.
P JIEMOHCTPAIIMH KJIaccy.
Brinonaenue MPaKTUYECKON
paboTHI.
Ilpakxmuueckas paboma Ha6monenne 12
Nos.
RCneDUMCHMATbHbIe JEMOHCTPAIMSIMHA YIUTEISI.
P O0bsacueHne Ha0JIFO JaeMbIX
3a0ayu no meme N
TTod SIBJICHUM.
«llooepynnvl  azoma u
];y ITocranoBka OIIBITOB JUISt
2/1ePO0ay.
yerep JIEMOHCTPALIMH KJIaccy.
Brinonnenue MPaKTUYECKON
paboTHI.
Ipaxmuueckas paboma Ha6monenne sa DneKTp
Noé. Llonyuenue, OHHBI € BECBHI,
JIEMOHCTPAIUSIMHA YIUTEITSI.
cobupanue u Habop
OObscHEHUE HaO0JII01aeMBbIX
PACno3Hasanue 2a3os. J— nmabopaTopuu
! I'MA
ITocranoBka OIBITOB JUIST
JIEMOHCTPAIINH KJIaccy.
Brinmonnenue MPAKTUYECKOU
paboTHI.
Opzanuyeckue | 1. IIpeomem | Cnymanue oObICHEHUN YIUTES.
eéewecmea (13 | opeanuueckou xumuu. CamocrosiTennbHast ~ pabota  C
y) y4EOHUKOM.

OTtbop M cpaBHEHHE Marepuaia
110 HECKOJIbKUM MCTOYHHKAM.

2. Ilpeoenvubie | Crymmanne 0ObSICHEHUN yUUTETIS.
V2neso00poobl. CocraBnenue XUMHYECKHUX
dhopmyi.

Pabora B mapax.

Pabota y nockwu.
3. Henpeoenvnvie | Ciymanue oObsICHEHUN yUUTEIs.
V211e6000p00bl. CocraBnenue XUMHUYECKHUX

bopmyt.
Pabota B mapax.
PaGora y mocku.
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4. Cnupmeol.

Crnynranvie 0ObsICHEHUN yIUTETIS.
CamocrosrenbHass ~ pabota ¢
y4eOHHUKOM.

Ot0op W cpaBHEHHE Marepuana
110 HECKOJIbKUM HCTOYHHUKAM.

Jatamk

5. Ilpeoenvrvie
OOHOOCHOGHbLE
KapOoHOBble KUCTIONDL.

Caymanue oObsSCHEHUN YUUTEIS.
CocraBnenue XUMHYECKHX
hopmyL.

Pabota B mapax.

Pabora y mocku.

pH

Jatuuk

6. CnooicHole 3¢hupul.
Kupol.

Crnynranue oObsICHEHUN yUUTEIIS.
CocraBnenue XUMUYECKHUX
hopmyi.

Pabora B mapax.

Pabota y nockwu.

7.  Amunoxucromer u
benku.

Pa6ora c
MaTepuaIoM.
Craymranue oObsSCHEHUN YIUTEIIS.
CamocrositenbHas ~ pabota ¢
y4E€OHUKOM.

pa3gaTOYHbIM

8.  Amunoxuciomer u
benku.

Caymanue oObsCHEHUN YUUTEIS.
CocraBnenue XUMHUYECKHUX
bopmy.

Pabota B mapax.

PaGora y nocku.

9. Venesoowt.

Craymranue oObsSCHEHUN YIUTEIS.
CocraBnenue XUMHYECKUX
dbopmyi.

Pabora B mapax.

Pabota y nocku.

10. lonumepei.

Crnymanue oObsICHeHUI yUUTENS.
CocraBnenue XUMHUYECKHUX
bopmyt.

Pabota B mapax.

PaGora y nmocku.

11. Obobwarowuil ypox

Pabota B mapax.

no meme | Pabora B rpymnmax.
«Opeanuueckue Pemenue 3anau.
gewecmeay. IIpoBepka noy4eHHBIX 3HAHU.
ITonrotoBka K  KOHTPOJBHOMU
pabore.
12. Konumponvnaa | Pemienue 3anaHuil KOHTPOJIbHOU
paboma Ned. paboTHI.
13. Ananus | AHanu3 ommooK.
KOHMPObHOU pabomel. | AHaIN3 KOHTPOJIbHOMN pabOTHI.
Pabora Haj ommOKamH.
Pemenwne 3anay.
Caymanue oObsSCHeHUN YUUTEIS.
3akpennenue 1. Ilepuoouueckuii | Pabora B mapax.
(6uv) 3aKOH u | Pabora B rpynmax.
Ilepuoouueckas Pemenne 3amau.
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cucmema  xumuueckux | [IpoBepka moyrydeHHbIX 3HAHUH.

971eMEHMO8 J.HA. | llonrotoBka K  KOHTPOJIBHOM
Menoeneesa. pabore.

2. Cmpoenue

sewecmaa.

3. Xumuueckue

peaxkyuu.

4. Knaccel xumuveckux
coeouHenuli 6 ceeme
T3/1.

5. Umoeosas Penrenne 3aJaHui
KOHMPObHAsl paboma. | KOHTPOJIHHOW PabOTEHI.

6.Ananuz KoHmpoavbHOU | AHaIU3 OIIMOOK.

pabomul. AHanu3 KOHTPOJIbHOM pabOTHI.
Pabota nag ommbkamu.
Pemenue 3axau.
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