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IHosicHuTEeNLHAA 3aNIUCKA

PaGouas mporpamma mo xumuu ais 8-9 kimaccoB pa3paboTaHa Ha OCHOBE (heaepaabHOTro
rocyJIapcTBeHHOTO oOpa3oBareiabHoro cranmapra OOO, oOpazoBaTenbHOUM THporpamMmmbl MOY
«COLI Ne 3 n./lapacyH» U NPUMEPHOI ITPOrpaMMBbl 10 XMMHHM, a TaK K€ Ha OCHOBE aBTOPCKOMU
yaeOnoi porpammsel O.C. ["'abpuensina.

Ha O6aze mnentpa «Touka pocTta» obecnednBaeTcsl peanu3anus 00pa30BaTENIbHbIX
IpOTrpaMM €CTECTBEHHO-HAyYHOW M TEXHOJOTHMYECKOW HAINpaBJICHHOCTEW, pa3pabOTaHHBIX B
COOTBETCTBUM C TpeOOBAaHMAMM 3aKOHOJATEIbCTBA B cdepe o0Opa3oBaHuUi U € YYETOM
pexomernnanuii denepanpHOro omeparopa ydeOHoro mpeameta «Xumus» . OOpa3oBaTenbHas
IIporpaMMa I03BOJISIET UHTETPUPOBATh PEAIN3yeMbIe MTOAXOMABI, CTPYKTYPY M COACpXKaHUE IIPU
OpraHu3anyi oO0y4eHus: XMMUU B 8—9 Kilaccax, BHICTPOCHHOM Ha 0a3e J1I000ro M3 JTOCTYIHBIX
yuebHo-MeToauueckux komiuiekcoB (YMK) . Hcnonws3zoBanue oGopynoBanus «Touka
pocta» npu peanuzanuu naiHoi OII mo3BossieT co3aarh yCaoBus:

. JUIS PACIIMPEHUS COJEPKAHUS MIKOJIBHOIO XUMHUECKOro 00pa3oBaHus;

. JUIsL TIOBBIIIEHUS I103HABAaTENIbHONM AKTHBHOCTH OOYYalOUIMXCAd B €CTECTBEHHO-
HAy4YHOU 0071aCcTH;

. JUI  Pa3BUTHSA JIMYHOCTH peOEHKa B Tmpolecce OOydYeHHs XHMHH, €ro
crocoOHOCTeH, (opMUpOBaHMS M  YAOBJIETBOPEHHS COLMAIbHO 3HAYMMBIX HHTEPECOB U
MOTPEeOHOCTEH;

. Ui paboThl C OJApEHHBIMU UIKOJbHMKAMHU, OPraHU3aLUU UX pa3BUTHS B
Pa3IUYHbBIX 00JaCTsIX 00pa30BaTENIbHOM, TBOPUECKOM IE€ATEIBbHOCTH .

O01mas xapakTepuCTHKA y4e0HOIr0 npeamMera « XuMus»

XUMHs KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK paclpOoCTpaHWJIa CBOE BIIMSHHUE Ha
BCE OO0JIACTH YEJIOBEYECKOTO CYIIECTBOBAaHHWS, 3ajJajla HOBOE BHJEHHE MHpa, CTaja
HEOTHEMJIEMbIM KOMIIOHEHTOM MUPOBOW KYJIbTYphl, HEOOXOUMBIM YCIOBHUEM >KU3HU OOIECTBA:
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 SBOJIIOIIMA BCHICCTB B IIPHUPOAC,
COBpPEMEHHasi XMMHs HalpaBlieHa Ha pelleHHe TII00aJbHBIX MPOOJeM YCTOWYMBOIO Pa3BUTHUSA
YeJIOBEUEeCTBA — CBHIPbEBOM, IHEPreTUYECKOM, IMHINEBOM W HSKOJOTMUECKOW O€30MacHOCTH,
npo0ieM 3IpaBoOXpaHeHHs. B yCloBUsAX BO3pacTarolero 3Ha4YeHUs XMMUHU B KH3HH 0OlIecTBa
CYIIECTBEHHO TOBBICHJIACH POJIb XMMHUYECKOrO O0pa3oBaHMs. B maHe conuanu3anuu 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
OOIIEKYIbTYPHOT'O YPOBHS, MO3BOJISIOIIEI0 YBEPEHHO TPYAUTHCA B COLMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOTO0Opa3HOW JKM3HHM OOMIECTBA, Ui OCO3HAHHS BAXHOCTH Pa3yMHOTO
OTHOILIEHHSI K CBOEMY 3JI0POBBIO M 37I0POBBIO IPYTUX, K OKPYXKAIOLIEH MPUPOAHON cpene, At
TpaMOTHOI'O MMOBEACHHA IIPHU UCITIOJIB30BAHHUHU PA3JIMYHBIX MAaTCPHATIOB U XUMHUYCCKUX BCIICCTB 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 XHUMHUYECKOMY OOpPa30BaHHUIO KIIIOUYEBBIE
OEHHOCTH, KOTOPBLIC OTPAXAOT TOCYJapCTBCHHELIC, O6HI€CTB€HHI)I€ U HWHIWBHUAYAJIbHBIC
HOTPEOHOCTH. DTHUM OIpENeNseTcsl CYUIHOCTh OOIIel cTpareruu OOYy4eHHs, BOCIMTAHHUS U
pa3BUTHS 00YYAIOIIMXCS CPEICTBAMHU yueOHOro mpeamera «Xumus». U3ydenue npeamera: 1)
CHocoOCTBYeT (POPMHUPOBAHMIO €CTECTBEHHOHAYYHOH KapTHHBI MHpA, JOCTHXKEHHIO OOIIed u
(GYHKIIMOHATIBHOM TPAMOTHOCTH, JAeT BO3MOXKHOCTH JUISI CAMOPA3BUTHS JIMYHOCTH. 2) BHOCHT
BKJIaJ] B ()OPMUPOBAHHME MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH MOJIPOCTKOB, HABBHIKOB HX
CaMOCTOATENIFHON Y4eOHOM NesITeNbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIIEIOBATENILCKIX YMECHUH,
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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 U YEJOBEKAa, SBISAETCS OTBETCTBEHHBIM J3TanoM B (opMupoBaHUH
€CTECTBEHHO-HAYYHOW IPaMOTHOCTM  THOAPOCTKOB; 4) crnocoOCTByeT (OpMHUPOBAHUIO
LIEHHOCTHOTO OTHOILEHMs K €CTECTBEHHO-HAy4YHBIM 3HAHMSM, K IIPUPOJE, K YEIOBEKY, BHOCUT
CBOM BKJIaJl B 3KOJIOTMUECKOe 00pa30BaHHUE MOIPOCTKOB

Ha3Bannbie HampaBineHuss B OOy4eHMH XUMHHU OOECHEUMBAIOTCS — CHEHUPHKON
COJIEp)KaHUsl IPEIMETa, KOTOPBIM SIBISIETCA IEJAarOrM4eCKd aJalTUPOBAHHBIM OTPAKEHUEM
0a30BOl HayKM XMMHU Ha OIpeneia€HHOM 3Ttane €€ pa3BuTHs. Kypc XMMUM OCHOBHOM LIKOJIBI
OPUEHTHPOBAH Ha OCBOECHHE OOYyYaroIIMMHUCS OCHOB HEOPraHMYECKOW XMMHHU M 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 M BEIECTBE U CUCTEMBI ITOHATUI
0 XuMHYeckoil peakuuu. OO6e 3TH CHUCTEMBl CTPYKTYPHO OPIraHM30BaHbl [0 MPUHLUIY
IIOCJIEIOBATEIIbHOTO Pa3BUTHSA 3HAHMM Ha OCHOBE TEOPETUYECKHUX IPEACTABICHUN pPa3HOIO
YPOBHS: aTOMHO-MOJIEKYJISIDHOTO Y4Y€HHUS KAaK OCHOBBI BCETO €CTECTBO3HAHMS, YPOBHS
nepuoanueckoro 3akona Jl. 1. MenzeneeBa Kak OCHOBHOT'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 IOCIEIOBATENBHO OT OJHOIO YPOBHSI K JpYromy,
BBIMOJIHASL (DYHKIUU OOBSCHEHHS] W IPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOTO IIPUMEHEHUS M IIOJIy4€HUs U3y4aeMbIX BelIeCTB Takas oOpraHusanus
COJIepXaHUsl Kypca CHOCOOCTBYET MPEJICTABICHUIO XUMHUYECKONW COCTABIISIONICH HAayYHOU
KapTHHBI MHUpa B JIOTHKE €€ CUCTEeMHOM mpupoabl. Tem cambiM o0ecrieuuBaeTcss BO3MOKHOCTh
it hopMupoBaHUs y 00y4aromUXCsl IEHHOCTHOTO OTHOIIEHHS K HAYYHOMY 3HAaHUIO U METO/IaM
MIO3HAaHUs B HayKe. BaxKHO Takke 3aMETUTh, YTO OCBOEHHUE COJEPKAHUA Kypca IMPOUCXOIUT C
IPUBJICYEHUEM 3HAHUI U3 paHee M3YYEHHBIX KypcoB: «Okpyxaroumii mup», «buonorus. 5—7
Kjaccb» U «Pusnka. 7 Kiacey.

JlanHast oOpa3zoBaTesibHas MporpaMMa O00OECeUnBaeT YCBOCHUE YYALUMUCS Ba)KHEHUIINX
XUMHUYECKHX 3aKOHOB, TEOpUN M TMOHATHUH; (OpPMHpYET NpPEACTaBICHHE O POIU XUMHH B
OKPY’KaOIlleM MHUPE U KU3HM 4esoBeKa . [Ipu 3ToM OCHOBHOE BHMMAaHHUE YAEISETCS CYIIHOCTH
XUMHYECKMX peakUuid M MeTojaM HX ocyuiecTBiieHus . OZHMM M3 OCHOBHBIX ITPHHIIMIIOB
MOCTPOEHUS NPOrpPaMMBbl SIBJISI€TCS MPUHIUI JOCTYHHOCTH . OKCIEpUMEHTAJIbHbIE JaHHbIE,
MOJIYYCHHBIE YYAIlMMUCS MPU BBITOJIHEHUU KOJMYECTBEHHBIX OIBITOB, IO3BOJIAIOT YYalllMMCs
CaMOCTOSTENIBHO [IeJaTh BBIBOJBI, BBIABIIATH 3aKOHOMEPHOCTH . Iloaxoxasl, 3aJI0KEHHBIE B
coJiepKaHue MPOTrpaMMBbl Kypca, CO3Jal0T HEOOXOJMMBbIE YCIOBHS JUIsl CUCTEMHOTO YCBOEHUS
yUYalIMMHCS OCHOB HayKH, /Il 00eCleYeHUs pa3BUBAIOIIETO0 U BOCIHUTHIBAIOIIETO BO3IEHCTBUS
o0y4yeHHs Ha JIMYHOCTH ydarierocs . @opMupyemble 3HaHUSI TOJDKHBI CTaTh OCHOBOM CHCTEMBbI
yOexAeHHUI IKOJIbHUKA, IEHTPAJIbHBIM SJPOM €r0 HAy4YHOI'O MUPOBO33PEHUS .

Iesin 1 0CO0EHHOCTH U3yUYeHHsI Y4eOHOTI 0 IpeaMeTa

K HampaBieHuio mnepBOCTENEHHONW 3HAYMMOCTH MpH pealn3anuu o0pa3oBaTeNbHbIX
Gyakumit nmpenmera «XuMHA» TPAAUIHOHHO OTHOCAT (OpMHpOBaHHE 3HAHMH OCHOB
XUMHUYECKOH HAayKH KakK obiacTu COBPEMECHHOT'O €CTCCTBO3HAHMA, HpaKTH‘IeCKOﬁ ACATCIIBHOCTHU
YeJI0OBEKa M KaK OJHOTO M3 KOMIIOHCHTOB MHPOBOW KYJbTYphl. 3ajada HpeIMeTa COCTOUT B
(GOpMHUPOBAHUH CUCTEMBI XMMHYECKUX 3HAHMM — BAXKHEUIIMX (PAKTOB, MOHSATHN, 3aKOHOB WU
TEOPETUYECKHUX MOJOKCHUH, TOCTYIHBIX 00O0OLIEHHH MHPOBO33PEHUECKOTO XapakTepa, s3bIKa
HAYyKH, 3HAaHUHA O HAayY4YHBIX MC€TOJAaX H3YUCHHUA BCIICCTB MU XUMHUYCCKHX peaKHHﬁ, a TakKXXeE B
(opMHpOBaHNY M PA3BUTUH YMEHHUH M CIIOCOOOB IEATEIBHOCTH, CBS3aHHBIX C IJIAHMPOBAHUEM,
HaOJIIOJICHUEM W TPOBEACHHEM XHMHYECKOTO OKCIEPHMEHTa, COOJIOJCHHEM IPaBUII
Oe3omacHoro oOpalieHuss ¢ BeUIeCTBAMU B IOBCETHEBHOM kH3HH. Hapsmy ¢ sTtum 1enu
U3y4eHHs MpeaMeTa B IPOrpaMMe YTOYHEHBI ¥ CKOPPEKTHPOBAHBI C YYETOM HOBBIX
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NPUOPUTETOB B CHCTEME OCHOBHOrO oOmiero oOpasoBanusi. CeromHss B 00pa3oBaHHH 0CO00
3HAaYUMOW MpPU3HAETCS HAIPABIEHHOCTh OOYYEHMS Ha pPa3BUTHE W CAaMOpa3BUTUE JIMYHOCTH,
(dopmupoBaHue e€ MHTEIUIEKTa U 00l KyabTypbl. OOyueHre YMEHHIO YUYUTHCS U MPOJIOIKATh
cBOE¢ oOpa3oBaHHE CAMOCTOSITEIbHO CTAaHOBUTCS OIHOW M3 BaXKHEHIIMX (YHKIUN y4eOHBIX
IIPEIMETOB.

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

* opMUpOBaHUE MHTEIUIEKTYAIbHO PAa3BUTOM JTMYHOCTH, FOTOBOM K caMOOOPa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PEIICHUH, CIOCOOHOW aJanTHpOBAaThCA K
OBICTPO MEHSIOIINUMCS YCIOBUSAM KHU3HU;

* HaIlpaBJIEHHOCTb OOY4YEHMsI Ha CHUCTEMAaTHMYECKOE€ MPUOOLIEHHE Yydaluxcs K
CaMOCTOSITENIbHOM ~ TMO3HABAaTEJIbHOM  NIEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUS,
(OPMUPYIOITUM MOTHUBALIUIO U PA3BUTHE CIIOCOOHOCTEH K XMUMHH,

» o0ecrnieueHUEe YCIOBUH, CHOCOOCTBYIOHIMX NPUOOPETEHUIO OOYYAIOUIUMUCS OIbITa
pa3HoOOpa3HOW AESITEIbHOCTH, MO3HAHUSA M CaMOIO3HAHHUSA, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
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
XUMHUYECKUX 3HAHUHM i1 BBIPAOOTKU SKOJOTHYECKH I€1ecO00pa3HOro MOBeNEHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXAIOIIEH MPUPOIHOMN
Cpelbl;

* pa3BUTHEC MOTHBAIlMK K OOYYCHHIO, CIIOCOOHOCTE K CaMOKOHTPOIIO 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 o0OpazoBaHus «XuUMHUS» [pU3HAHA O0Os3aTENIbHBIM  y4E€OHBIM
IpeJMETOM, KOTOPBI BXOAWUT B COCTaB TpenMeTHoW obnactn «EcrecTBeHHO-HaydHBIE
peIMEThI». YUeOHBIM TUTAaHOM Ha e€ m3ydeHue orBefeHo 138 yueOHBIX 4acoB — 1mo 2 49 B
HeJenmo B 8 1 9 Kiaccax COOTBETCTBEHHO.

Conep:xkanue 00pa3oBaHus MO roaM 00y4eHU st

(mpakTuueckas 4acTh y4eOHOro coJiepKaHus npeamera yCHJIEHA
MaTepuaibHOTEXHHUUECKol ©0a3oii 1neHtpa «Touka pocra» / [ETCKOro TeXHONapka
«KBaHTOpHYM», HCHONB3yeMOro MJs peaqu3alud 00pa3oBaTeNbHBIX IPOrpaMM B pPaMKax
IpenojaBaHus XUMUN )
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Beeoenue

Uro uzyuaetr xumus. [IpocTsie u cioxHbie BemecTBa. CBONCTBA BEIIECTB. XUMUUYECKHI
aneMeHT. DopMbI CYIIECTBOBAHUS XUMHUYECKOIO AJIEMEHTA. XUMHUUECKHUE SBJICHUS, UX OTIHNYHE
0T (U3MYeCKUX sBIeHUNA. J[OCTMKEHHS XMMHUHM W MX TNpaBWIbHOE HCHONb30BaHuE. McTopus
BO3HHUKHOBEHUS U Pa3BUTHUS XUMHH. POJIb OT€UECTBEHHBIX YUEHBIX B CTAHOBJICHUH XMMHUYECKOM
Haykd. OCHOBHBIE 3aKOHBI XMMHHU. OOIee 3HAKOMCTBO CO CTPYKTYpOH TNepHOAMYECKON
Tabnuupl: nepuoabl W rpynnbl. Tabmuna JI.M. MeHneneeBa kak crpaBO4YHOE MOCOOHME IS
MOJIyYeHUs] CBEIEGHUH O XUMHUYeCKUX dneMeHTax. OO0o03HaYeHHEe XHMHUYECKUX 3JIEMEHTOB.
[TpoucxoxaeHne Ha3BaHUN XUMHUYECKHX 3jieMeHTOB. TaOnuia MenpaeneeBa Kak CIpaBOYHOE
nocoOue JUIs MOJMyYeHUs] CBEIEHUH 0 XMMHUYECKUX dJIEMEeHTaX. XuMHuueckas (Gopmyna, HHAEKC,
koa(ddurmenT: 3amucu U urenne Gopmys. Macca atToMoB U MoJiekyid. OTHOCHUTEbHAs aTOMHAs
Macca. OTHOcUTENIbHAs MOJEKYJsipHas Macca. Pacuer MaccoBOM J0IM XMMHUYECKOTO AJIEMEHTA
1o ¢popMyJie BEIIeCTBA.

Amomul Xumuueckux 31eMeHmos



JlokaszarenbcTBa CIOKHOCTH cTpoeHus aTtoMoB. OmbiTel Pesepdopma. I[lnmanerapnas
MOJIETb CTPOCHHUSI aTOMOB. XapaKTepHCTHUKAa HYKJIOHOB. B3anMOCBSI3b MOHSTHI: TPOTOH,
HEUTpOH, MaccoBoe 4uciio. COBpEMEHHOE ONPEIEIICHUE MOHATUA «XUMUYECKHH 3JIEMEHT).
W3MeHeHus, TPOUCXOASAIINE C YUCIOM IPOTOHOB, 3JIEKTPOHOB U HEUTPOHOB B COCTABE ATOMOB
XUMHUYECKMX 3JIEMEHTOB. M30Tombl, Kak pa3HOBUAHOCTb AaTOMOB OJHOIO 3JIEMEHTA.
XapakTepucTuKa 371eKTpoHOB. CTpoeHHe 3IIEKTPOHHBIX 000J0YEK aTOMOB 371eMeHTOB. [loHsTHE
0 3aBEpUICHHOM M HE3aBEPLICHHOM JJIEKTPOHHBIX (IHEPreTUUYECKUX) YpOBHX. PacnoiokeHue
JJIEKTPOHOB HAa DHEPreTHYECKHUX YPOBHAX, AaTOMBl METAUIOB M HEMETauIoB. [oHBI
NI0JIO’KUTENbHBIE U OoTpuLlaTeabHble. [loHsTHe noHa. MloHbl, 00pa30BaHHbBIE AaTOMAMU METAJNIOB U
HemeTaiyioB. [ToHATHE 00 MOHHOM CBSI3M, CXEMbl 00pa30BaHMsI MOHHBIX coeAMHEHUH. CXxeMsl
00pa3oBaHUsl MOJIEKYJ. DIEKTPOHHBIE U CTPYKTypHBIe (Qopmynbl. KoBaneHTHas moijsipHas U
HEMoJIsIpHAsE XUMudeckue cBsizu. Cxembl oOpa3oBanus moiekyn coequnenuid (HCI, H,O, NH3z u
Ip.). DIEKTPOHHBIE W CTPYKTypHBbIE (popmymnbl. Cxembl 00pa3oBaHUS IBYXaTOMHBIX MOJEKYI
BOJIOPOJIa, XJOpa, CEepbl, a30Ta WU JAp. DJIEKTPOHHBbIE M CTPYKTypHbIe (hopMmyibl. KpaTtHocTh
XAMHYECKOU CBsI3U. [loHATHE O MeTauM4ecKou cBsA3W. EnuHas mpupojia XMMHYECKOW CBSI3H.
[Tonsatue 06 arom-uonax. Ilonstue 00 00OOIIECTBIEHHBIX 3JEKTPOHAX. BrplnonHeHue
yIpaXHEHU, TOATOTOBKA K KOHTPOJIbHOU padoTe.

Ilpocmuie eeujecmea

XapakTepucTruKa IOJIOKEHHUS JJIEMEHTOB-METANIOB U HeMeTanloB B llepuomnueckon
cucreme. CtpoeHre ux aromMoB. PU3MYECKHE CBOMCTBA METAUIOB MU HEMETAUIOB — IIPOCTBIX
BellecTB. Pacyer OTHOCUTENBHOM MOJIEKYJISIpHOM Macchl (MOBTOpeHue). AJIoTponusl Ha
npuMepe osoBa, Qocdopa, kuciaopoaa u yriaeposaa. KomuuecTBo BemecTBa M €IUHHIBI €rO
U3MEpEHUS: MOJIb, MIJIJIUMOJIb, KUiIoMoJib. [TocTosiHHas ABoraapo. Pacuer MonekynspHbIX Macc
BEIIECTB MO MX XUMHUYECKUM (opmyram. MuWIUMONsIpHas W KWIOMOJSpHas Macchl.
BoinonHenue yrnpaxHEeHUN ¢ UCIIOIb30BAaHUEM MOHATUH «I10CTOSIHHAsE ABOTagpo», «KOJINYECTBO
BEIIIECTBA», «Macca», «MOJisipHas Macca». OOoOLIeHMe M 3aKperuieHHe 3HaHMM 1o TeMe
«KonmnuecTBo BellecTBa», pellleHUue dKCIepUMEHTANbHBIX 3a1a4. [loHsTe o MosispHOM 00BEME
ra3oB. HopmanbHble ycnoBus. MUUTUMOJSPHBIA M KWIOMOJISIpHBIH 00beM. BrimonHeHue
VIOPaXHEHU C HCIOJIb30BAHUEM TOHATUH «MOJSIPHBI 00BEM», «KOJIMYECTBO BEIIECTBAY,
«Macca, «MosipHas Macca». O6001IeHe U 3aKpeIuIeHue 3HaHui Ha TeMy «MOJsIpHBIH 00beM
ra3oB», pellIeHUe SKCIIepUMEHTaNbHbIX 3a1a4. O0001IeHne U cucTeMaTu3alus 3HaHui. Pemienue
3a/1a4 ¥ YIPaXHEHHUH C UCIIOJIb30BAHUEM MOHITHH «KOJIMYECTBO BELIECTBA», «MOJISIPHAs Maccay,
«MOJIIpHBIN 00bEM», «IIOCTOSTHHAsT ABOTaIpo».

Coedunenun XuMuueckux 371eMeHmo6

[lonsitue o crenenu okuciaeHus. OmnpeneneHUe CTENEHUW OKUCIEHUA Mo ¢dopMyiam
coeauHenuil. CocraBieHnue (opmMyn OMHAPHBIX COEIUHEHHH, OOIMMH crnoco0 HX Ha3BaHHM.
Oxcupnpl. CocraBnenue ux Gopmyin u HazaHui. Pacuetsl mo ¢opmynam. CoctaB v Ha3BaHUs
OCHOBaHMH, UX Kiaccu¢ukanus. Pacuersl nmo ¢popmynam ocnoBanmid. IIpencrasurenn: NaOH,
KOH, Ca(OH), Pacuetst mo dopmynam ocHoBanmit. CocTaB W Ha3BaHHS KHCIOT, HX
kinaccupukanus. Pacuetst mo ¢opmynam kucnor. IlpencraBurenn kucnor. Pacuersl 1o
dopmynam kuciot. CoctaB U Ha3BaHus cojieil. Pacuetsl mo gopmyrnam coneil. [IpencraBurenu
coneii: NaCl, CaCOj Ca3(PO4),. Pacuersl mo ¢opmynam coneid. IIpoBepounas pabora 1o
OCHOBHBIM KJjlacCaM HEOpraHM4eckux BemiecTB. PacueTsl mo QopmyiaM OCHOBHBIX KIJIacCOB
HEOpPraHMYeCKuX BemecTB. AMQOTepHble M KpHCTaLIMUYecKue BemiecTBa. Kpucrammmueckue
pemieTku. [IOHATHS 0 MEXMOJIEKYIIPHOM B3aUMOACUCTBUU M MOJIEKYJISIPHON KPUCTAJUINYECKON
pemerke. CBONMCTBA BEIIECTB C ITUM THUIOM pemeTkd. CBOICTBa BEIIECTB C pa3HbIM THUIIOM
KPUCTAITMYECKHUX PELIETOK, X MPUHAAIEKHOCTh K Pa3HbIM KjlaccaM coeAMHeHn. B3anmocBs3b
TUIIOB KPUCTAINIMYECKUX PEIIETOK U BUAOB XUMUYECKON CBS3U. IIOHATHS O YMCTOM BELECTBE U
cMmecH, ux omnuus. [Ipumeps! )xuakux u razoo0pasHbix cMeceil. CriocoObl pa3fieneHus cMecen.
[ToHATHS O NOJAM KOMIIOHEHTa CMECH. BhIUKCIeHHe ee B CMECH M pacueT Macchl WM o0beMa
BEIIIECTBA B CMECH 10 €ro JoJie. Perenue 3amay u ynpakHeHUH Ha pacyeT 1071 (MacCOBOW WITH



00BEMHOI) U HaxOXJIeHHe Macchl (00beMa) KOMIIOHEHTa CMECH. BhImonHeHne ynpaxHeHud u
pelieHue 3a1a4.

H3zmenenusn, npoucxooawjue c geujecmeamu

CrocoObl OYMCTKM BEUIECTB, OCHOBaHHbIE Ha MX (u3MuecKux cBorcTBax. OdyncTka
NUTHEBON BOnbI, meperoHka Hedtu. [loHATHE O XMMHUYECKHX SBICHHUSAX, UX OTIMYUE OT
¢busnueckux. I[lpu3Haku M ycCIOBUS NPOTEKAaHUS XHMMHUYECKUX peakiuil. Peakius ropeHus.
KonnyecTBeHHass CTOpOHAa XMMHUYECKMX pPEaKLUUil B CBeTe ydeHHs 00 aromMax M MOJIEKyJax.
3HayeHue 3akoHa coxpaHeHus macchl BemecTtB. Pons M.B. JlomonocoBa u JI. JlanbToHa B
OTKPBITUM U YTBEP)KJIECHUU 3aKOHA COXpaHEHMsI Macchl BeuwlecTB. [loHATHE O XMMHYECKOM
YpaBHEHUHU KaK 00 YCIIOBHOM 3alKCH XMMHYECKON peaklUy ¢ MOMOIIbI0 XUMUYECKUX (OPMYIL.
3HayeHne MHJICKCOB M Kod(duimentoB. CocTaBieHHE YpaBHEHHHA XHMHUYECKHUX PEAKIIHM.
Pemennie 3amay Ha HaxOXXIEHHE KOJMYECTBA, MAacChl WJIM O0beMa MNPOAYKTa PEaKIUH IO
KOJINYECTBY, Macce WiIH 00bEeMy MCXOJHOTO BelecTBa. Te ke pacyeTsl, HO C UCHOJIb30BAHUEM
MOHSTUS «HOJs» (MCXOJHOE BEIIECTBO JAaHO B BHUJE PacTBOpa 3aJaHHONW KOHIIEHTPAIUHU WU
COJIEPKUT OIpPEAEIICHHYIO JI0JII0 NTpuMeceil). Perenne skcriepuMeHTanbHBIX 3a/1a4, 3aKpeIIeHue
3HaHUH 10 TeMe «XUMHUYecKue ypaBHEHUs». CyIIHOCTh peaklMi Pa3ioKEHUsS U COCTaBIICHUE
YpaBHEHUM DPEaKIUi, NPOJIECIaHHbIX yduTeseM. [IoHSATHE O CKOPOCTM XMMHUYECKUX PEAKLIHM.
Karanuzatopel, ¢epmentsl. CymHocTh peakiuil coeauHenus. CocTaBieHHE YpaBHEHUU
peakuuii, nmpoaenanHbpix yuurenaeMm. CymHOCTh peakuuil 3ameieHus. CocTaBieHUe ypaBHEHUN
peakuuii, MNpOAENIaHHbIX YUyUTelNeM. Psa akTMBHOCTM METAUIOB, €ro MCIOJIb30BaHUE IS
IIPOrHO3MPOBAHUS BO3MOXHOCTU TNPOTEKAHUS peakUuid MEXJIy MeTalslaMd M pacTBOpaMu
KHUCJIOT. Peakiiuu BBITECHEHHUS OJTHUX METaJUIOB M3 PACTBOPOB UX COJIEH JIPYTMMU METAJLJIaMU.
CymHocTts peakumii oomeHa. CocTaBlieHWE YpaBHEHUN peaklUMid, IPOAEIAaHHBIX YUYUTEIEM.
Peaknuun HenTpanu3zanuu. Y ciloBUs TEUEHUS PEAKLIUNA MEXAY PaCTBOPAMM KHUCIOT, IIEJIOYEH U
cojell 10 KOoHLA. TUIbl XUMHUYECKUX peakuui (IO NMPU3HAKY «UHUCIO U COCTaB HCXOJHBIX
BEIIECTB M NPOAYKTOB pEaKLMW») Ha NpUMepe CBOMCTB BOjbl. Peakius pas3noxeHus —
AIIEKTPOJIN3 BOABI. Peakumu coequHEeHHs — B3aUMOJICHCTBUE BOJBI C OKCHUAAMHU METAJIIOB U
HemeTayuioB. [loHsTHE «rHApOKCHAB». Peakuuu 3amelieHus — B3auMMOICHCTBHE BOJBI C
IIEJIOYHBIMHU U ILIE€JI0YHO3EMENIbHBIMU MeTajulaMH. Peaknuum oOMeHa (Ha mpuMepe Tuposusa
cyibdara alOMUHUS U KapOuaa kKanbuus). Pemenue 3amau u ympaknHeHuid. Iloaroroska x
KOHTpPOJIbHOM padore.

Ilpocmeiimue onepayuu c eewgecmeamu (XumMuuecKuil nPAKMUKym)

[IpaBmia TexHUKH O€30MACHOCTH MpPU OOpaLIEHUHM C JAOOPATOPHBIM 00O0PYAOBAHUEM,
npu paboTe B KabWHETe XMMUU. 3HAKOMCTBO C J1abopaTopHbIM o0opynoBaHueM. dusnyeckue u
XUMHUYECKHE peaklUy Mpu ropeHuu cBeur. KadecTBeHHbIN cocTaB MouyBbl. Cpena MOYBEHHOIO
pactBopa. AHanu3 Bozbl. IIpozpaunocTts Boapl. [IpM3HaKM XMMHYECKHX PEAKIMil: BBIICICHUE
ras3a, BbIIIaJICHUE OCaJKa, U3MEHEeHHe 1BeTa BeulecTB. KauecTBeHHble peakuuu. [Ipurorosienue
pacTBopa caxapa U pacyeT ero MacCoOBOM JJOJIU B pacTBOPE.

Pacmeopenue.  Pacmeopvi.  Peakyuu  uonnozo  oomena.  OKuciumenvbHo-
60ccmanogumenvHovle peaKkyuu

PactBopel. ®@usnueckas M XUMHYECKas TEOPHsl PAacTBOPOB. TerioBbIE SBICHUSA IIPU
pacTBOopeHMH. ['MapaTsl M KpHUCTaUIOTHAPATHI, KPUCTAIIM3ALMOHHAs Boaa. HacelleHHbIE,
HEHACBHIIICHHbIE, IEPECHIIICHHBIE PAacTBOPBL. XOPOIIO PACTBOPHMBIE, MallOpaCTBOPHUMBIE U
IIPAKTUYECKH HEPACTBOPUMBIE BEIECTBA. DJIEKTPOJIUTHI U HEIJIEKTPOIUTHI. DIEKTPOIUTHUECKAS
JUCCOLMalMs U accouuanus. MexaHu3M JHCCOLMALMK BELIECTB C Pa3IMYHBIM TUIIOM CBSI3U.
CreneHb 3J1EKTPOIUTHYECKON Aucconnanuy. CUIbHBIE U ca0ble 3JIeKTPOIUTHI. DIEKTPOIUTHI U
HERJIEKTPOJIUTHL.. MeXaHHW3M [AHUCCOIMAlMM BELIECTB C Pa3IWYHbIM TUNOM CBsi3u. CreneHb
AIIEKTPOIUTHYECKOH aucconunanuu. CuiibHble U cinadbie 31ekTponuThl. Monbsl. CBoicTBa HOHOB.
Knaccudukanus noHOB 10 cocTaBy (MPOCTHIE U CIOXKHBIE), MO 3apsAAy (KaTHOHBI U aHHOHBI), 1O
HAJIMYMIO BOJHOW OOOJIOYKH (TMAPOTHPOBAHME U HETHAPOTUpoBaHME). OCHOBHBIE MOJIOKECHUS
TOJI. Peaknuu B BOJHBIX pacTBOpax 3JIEKTpoJduToB. HeoOpaTumbie u 0OpaTHMBIE peaKIuy.
MornekynsipHOE W HMOHHOE ypaBHEeHHE peaknuii. Peakmum wuoHHOro oOmena. Peaknuun
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Heirpanu3anuu. Kucnotel. Mx kiaccudukanus mo pas3iuyHbIM IpusHakaM. OmnpexpeneHue
KHCJIOT KaK 3JIEKTPOJIUTOB, UX aucconuanus. BzanMonencTeue KUCiaoT ¢ METAUIaMHU, YCIOBUS
TEUEHMsI ITHX PEAKLMI. DIEKTPOXUMHUECKUN Dsii HAIpsUKEHUs MeETauloB. B3anmopelictBue
KHCJIOT C OKCHJAMHM METAJJIOB M OCHOBaHMAMH. Peakuuu HeWrpanuzauuu. B3ammopneictaue
KHCJIOT C COJISIMU. 3allMCh YPaBHEHUN peakiUil (MOJEKYJISAPHBIX U HOHHBIX) C MCIOJIb30BAHUEM
Tabnuupl pactBopuMocT. OrpeneneHe OCHOBAaHUM Kak 3JEKTPOJIMTOB, UX JIHUCCOLMALIUAL.
Knaccudukanus OCHOBaHMI MO pa3iWYHBIM MpH3HaKaM. B3auMopeiicTBHe OCHOBaHUU C
KuciIioTaMu (moBTOpeHue). BzammonelictBue mienoueid ¢ coisimu  (pabora ¢ Tabiunei
pacTBOPUMOCTH) M OKCHJAMHU HEMETAJUIOB. Pa3nojkeHue HepacTBOpUMBbIX ocHoBaHMH. CocTaB
OKCHJIOB, X Kiaccuduxaius. CBONCTBA KUCIOTHBIX U OCHOBHBIX OKCHUIOB. Omnpeenenue coyen
KaK »JIJIEKTPOJIMTOB, WX auccoumanus. Knaccupukanus coneil. B3ammopelicTBue comeit ¢
MeTallJlaMi, OCOOCHHOCTH JTHX peakUuil U B3auMOJeiicTBHe cojeil ¢ comsimu (paboTa c
Tabnuiei pactBopumoctu). BzaumozeiicTBrue cosieil ¢ KUCaoTaMu U 1iesnoyamMu (IIOBTOPEHHE).
[loHsiTHE O TEHETHMYECKOW CBSI3UM M I€HETHYECKUX psAJax METaUIOB U HEMETAJJIOB. PaznmuuHble
NPU3HAKH KJIACCU(PHUKAIMM XUMHYECKUX peakuui. OmnpepereHne CTENEHEH OKUCICHUS
9JIEMEHTOB, OOpa3yIIIUX BellecTBa paznuuHbIX kiaccoB. Peaknuu OBP. Ilonstue 00
OKHUCJIUTEJIE U BOCCTAHOBUTEJE, OKUCICHUN U BOCCTAaHOBJIEHUH. PelleHne pacyeTHbIX 3a/1a4 10
YPaBHEHUSIM, XapaKTEPU3YIOUIUM CBOMCTBA OCHOBHBIX KIJIACCOB COEAMHEHUM, W BBINOJHEHUE
OCHOBHBIX KJIaCCOB COEJUHEHHMI JTOro IUIaHa Ha TeHETHYecKyro cBs3b. lloaroroBka k
KOHTpPOJIbHOU pabote. MIToroBast KOHTpoibHas paboTa.
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Oowan xapakmepucmuka Xumuueckux nemenmos (4 u).

CtpoeHue aToma, XapakTep IPOCTOTO BEIIECTBA; CPABHEHHE CBOMCTB IIPOCTOIO BEIIECTBA
CO CBOMCTBaMHU MPOCTBHIX BEIIECTB, OOPa30BAHHBIX COCEIHUMH IO TEPUOAY W MOATPYMIE
AJIEMEHTaMU; COCTaB U XapaKTep BBICLIEr0 OKCUIA, THAPOKCHU]IA; COCTAB JIETYYEro BOJOPOIHOIO
coenuHeHus: (i1 Hemertaiia). CBoicTBa 2eKTpoauToB B cBere TOJl. ['eHeTmueckue psiabl
MeTtana W Hemeraua. CamocrosiTenbHas paboTa ¢ ydalmuMUcs. 3akperuieHne marepHuala.
[TonssiTue o mnepexoAHbIX J3yeMeHTaX. AM@OTEpHOCTb. ['eHeTHHecKuil psAl MepexoaHOTO
sanemenTa. Ilepuonnueckunii 3akon u [lepuoanueckas cucrema, crpoeHue aroma. 3Hauenue 113 u
IC.

Memannwt (14 u)

XapakTepucTuKa TIOJIOKEHHUSI DJIEMEHTOB-METAUIOB B [lepuonuueckoir  cucrteme.
CrpoeHue aToMOB MeTayuioB. MeTauiMueckue KpUCTAIMYECKHUE peleTku. Meramindeckas
XUMHYECKAsI CBSI3b. XapaKTEPUCTHUKA OOIIMX XUMHUYECKUX CBOMCTB METAJJIOB HA OCHOBAHUM UX
MOJIOKEHUST B DJIGKTPOXMMHUYECKOM psy HaNpsHKEeHW B CBETE TMPEJCTaBICHHH 00
OKHCITUTEIHHO-BOCCTAHOBUTENBHBIX peakiusix. CaMopoIHbIE METaJUIbl U OCHOBHBIE COSMHEHUS
MeTaIoB B npupoje. Baxueitmue pyasl. [loHsTHE 0 METAITYprUuu U €€ Pa3HOBUIHOCTSIX: TUPO-
, TUIIPO-, nekTpoMeTautyprun. Kopposust metaiioB. CriocoObI 3alTUThl METAJIJIOB OT KOPPO3HH.
OcoOenHocTH (PU3UYECKMX W XUMHYECKHX CBOMCTB IIETOYHBIX METaNIOB. BaxHeimue
COCIMHECHUS IIEJIOYHBIX METaJUIOB: INEJIOYH, COJHU; WX CBOWCTBA W mpuMmeHeHue. OOmas
XapaKTepUCTHUKA METAJIJIOB BTOPOW TPYIMBI TJIaBHOW MOATPYIIBI, OCHOBHBIE (DM3MUYECKUE U
XUMHUYECKHE CBOWCTBA IMIEIIOYHO3EMETbHBIX MeTa/UIOB. Baxknelmue coequnenus Ca m Mg, ux
npuMeHeHue. Pollb KanmbpIlusi U MarHus B KUBBIX opranu3max. CTpoeHune aroma, Gpusnveckue u
XUMUYecKkne cBoicTBa. [Ipumenenune amomuHus. COEIWHEHUS AaTIOMHHHS — OKCHIBI M
TUAPOKCHUIBI, KX aM(POTepHOCTh. BaxkHeiimme conu anfoMuHus. 3aKperuieHne U CUCTeMAaTH3alus
3HAHWH 10 TJIaBe MEePBOM: 00IIas XapaKTEPUCTHKA METAIUIOB, XHMHUYECKHUE CBOMCTBA METAILIOB.
Pemienne »skcnepuMeHTANbHBIX 3aja4, pelnieHue ypaBHeHuid. CTpoeHHe aroma Kelesa.
dusnyeckue U XuMudeckrue cpoiicta. [Ipumenenue xene3a. Coennnenus sxenesa |l u xenesa
I1l. I'eneTnueckue psabl. KauecTBeHHbIE peakliiy HAa HOHBI JKee3a.

Ceoiicmea memannoe u ux coeOuHeHull (Xumudeckuil npakmuxym)(3 u).



PemreHne nenoyexk XuMUYECKUX IIPEBPALLCHNM 10 BapuaHTaM. [IoBTOpeHue Ha IIpaKkTUKe
XMMHYECKUX CBOWCTB METAJUIOB. 3aKpEIUICHHE 3HAHWM 110 PACIO3HABAHUIO W TOJYYEHHUIO
BEILECTB, 3AKPEIUICHUE 3HAHUU 110 XMMUYECKUM CBOMCTBAM BEILIECTB.

Hememannwt (26 u)

[Tonoxenune HemerauioB B Ilepuoanyeckoil cucremMe, OCOOCHHOCTH CTPOSHHS HX
atomoB. Psanel D0. Kpucrammnueckoe cTpoeHHE HEMETAIOB — MPOCTHIX BEIIECTB. AJUIOTPOIHUS.
O30n. CocraB BO3ayxa. Pusznueckue CcBOWCTBa HeMeTaioB. OTHOCHUTEIBHOCTh MOHSATUN
«METAI» U «HEMETall». XUMHUYECKHE CBOMCTBAa HeMeTauioB. OKHCIUTEIbHBIE CBOMCTBA!
B3aUMOJICUCTBUE C METaUIAMM, BOJOPOJIOM, MEHee JJIEKTPOOTPULATEIbHBIMA METAJNIaMU,
HEKOTOPBIMU CJIO’KHBIMHU BeIIECTBAMH. BOCCTaHOBUTENIbHBIE CBOMCTBA HEMETAJJIOB B PEAKLIUAX
C KHCIIOPOJOM, CJIOKHBIMU BEILECTBAMM-OKUCIHUTEIAMU. MaKpO3JIEMEHTBl U MUKPOIJIEMEHTHI.
Poib MUKpPORJIEMEHTOB B )KM3HEEATEIbHOCTH PACTEHHM, )KUBOTHBIX U YeioBeka. Opranndeckue
BelIecTBa: Oenku, >Kupbl, yrieBonabl. depmentsl. Buramunbl. ['opmonsl. Ilonoxenue B
Ilepuonnueckoii cucreme J[. 1. MenneneeBa. CtpoeHue aromMa U MOJeKynbl. Pusnueckue u
XMMHYECKHE CBOMCTBA BOJIOPOJNA, €r0 MOJydeHHe M mpuMeHeHue. OOmas XapakTepUCTHKA
ranoreHoB. CTpoeHHE AaTOMOB TaJlOT€HOB, CTENEHUM HMX OKHCcIeHUs. CTpoeHue MOJIEKYI
raJIOreHOB. ['aloreHsl — MNPOCThIE BEIECTBA. 3aKOHOMEPHOCTH B U3MEHEHUM UX XUMUYECKUX U
(bu3NYECKUX CBOWCTB B 3aBUCUMOCTH OT YBEIHUYEHHUS MOPAIKOBOTO HOMEpa XHUMHUYECKOTO
anemenTta. Kpatkue cBenenus o xjope, Opome, mone, ¢rope. IlomydeHue XiopoBoaopoja.
X10poBOOpOA B IpUpoae. XIJIOPOBOAOPOA U COJISIHASL KUCIOTA. XJIOPHU/bI, UX MPUMEHEHHUE B
HapoOJHOM X03sKcTBe. [loiydeHne ramoreHoB METOIOM IEKTPOJIM3a. brosornyeckoe 3HaueHue
rajoreHoB M ux coeauHeHui. Ilpumenenue ramorenoB. CTpoeHHE aromMa KHUCIOpPOAa.
AmloTponusi KUCIOpoAa. XapaKTepUCTHKAa XHMHMUYECKUX CBOWCTB KHUCJIOpPOJAa B CBETE
npencrasienuii 06 OBP. Ilpumenenue kuciopoga. CtpoeHue aroma cepbl. AIIOTPOIUSL.
®uznyeckue CBOMCTBa poMOMYECKOM cepbl. XapaKTepUCTUKa XMMHUYECKUX CBOWCTB CEphl B
cBere mnpexacraBieHuit 06 OBP. Baxwneiimne coeaMHEHUs Cepbl: CEPOBOJOPO, CYIb(HIIBL,
OKCHJbl, CEpHUCTas KHUCJIOTa, CYJb(UTHI; HUX CBOMCTBA, MOJYYEHHME U MPUMEHEHHUE.
Paz0aBneHHas U KOHIIEHTPUPOBAHHAS CepHAs KHCIIOTa, €¢ CBOMCTBA, MOJyYeHUE U IPUMEHEHHUE.
Peakiiuu B3aumMopeiicTBus ¢ cepHoit kucioToil. Ctpoenne aToMoB a3ota. CTpOEHHE MOJIEKYIIbI
azoTta. Ou3nyecKkue U XUMUYECKUE CBOMCTBA a30Ta B cBeTe mpeacTanienuii 00 OBP. Ctpoenue
MOJIEKYJbl aMMHaka. PU3nYecKue CBOMCTBA, MOJIyYeHUE, cCOOMpaHue, paclio3HaBaHUE aMMHAaKa.
XUMHYECKHE CBOICTBA aMMHaKa: BOCCTAHOBHUTENbHBIE M OOpa3oBaHME HMOHA AMMOHHS TIO
JIOHOPHO-aKIeNTOpHOMY MexaHu3zMy. CoilM aMMOHHUA: COCTaB, MOIy4YeHHE, (PU3NYECKHE U
xumuueckue cporcra. IIpencrasurenu. [Ipumenenne B HapogHOM x03sicTBE. OKCHIBI a30Ta.
A3oTHasi KuClOTa, ee cBoiicTBa M mpuMmeHeHue. Hurpartsl, cemutpel. CTpoeHue aroma.
Annorponusi. CpaBHEHHE CBOWMCTB M MPUMEHEHUE KpacHOro u Genoro ¢ochopa. XuMHuecKue
cBorictBa (pochopa. Oxcun dochopa (V) u oprodochopnas kucinora. Conu oprodochopHon
kucnotel. ®dochop B mpupone. DocdopHbie ynaobpenus. CTpoeHue aroma yriepoja.
AmnoTtponusi, cBoiicTBa Moaudukauuid — anmasza u rpadurta. Mx npumenenue. AmopdHBIi
YIJIEPOJ] U €r0 COpTa: KOKC, caxa, IPEeBECHBIN yroyib. AJCOpOIMs U ee MPaKTHUECKOe 3HaUCHHE.
XumHuueckue cBOMCTBa yraepoga. OKCcuabl yriepoja, X CBOWCTBA, MOJYYEHUE U PUMEHEHHE.
CrpoeHre MOJEKyYNl OKCUAOB yriepoja. YrojbHas KUCIOTa U ee colu. Bakneiimume kapOoHATHI:
KaJIBIMT, COJa, MOTAall — UX 3HA4YeHHE W NMpuMeHeHue. Pacmo3HaBanue kapOonartoB. Ilepexon
KapOOHAaTOB B TuApokapOoHaThl M oOpaTHO. CtpoeHue aroma. CpaBHEHUE €ro CBOMCTB CO
CBOMCTBaMM aToma yriiepona. KpucTajinmmyeckwii KpEeMHHH, CpaBHEHHE €ro CBOWCTB C
yrieponoM. Ilpuponnsie coenuHenuss kpemHus: SiO,, CHIMKATbl W aJFOMOCHJIMKATHL
PasnoBugHOCTH CTekina, ero mnpoucxoxiaeHue. [lomyuenme wnementa. IIpow3BoacTtso u
npuMeHeHue crekna, (apdopa, nemeHrta. 3akperuieHue M CHUCTeMaTH3alus 3HaHUH MO TeMe:
CTPOCHHE AaTOMOB HEMETAJUIOB, KOBAJIEHTHAs HEMOJIsIpHAs XWUMHYECKas CBA3b. PemeHue
HKCIEPUMEHTANBHBIX 3aJad M ypaBHeHUH peakuuid. [loaroroBka K KOHTpOJIBHOW pabore.
3akperuieHue W CHCTeMaTH3allds 3HAaHUW 10 TeMe: XUMHUYECKHe W (U3UYECKHE CBOMCTBA
HEMETaJUIOB,  XHMHMYECKHE  pEaKlMdH, KOBAJICHTHAas  MOJspHas  CBA3b.  PelieHue
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HKCIEPUMEHTAIBHBIX 3a/a4 M ypaBHeHHU. [loAroTroBka K KOHTpOJIBbHOM pabore. Pabora Hax
OLMOKaMu.

Cesoiicmea Hememannoe u ux coeounenuil (3 u).

Pemenne skcnepumeHTanbHbIX 3azad no teme «loarpymnma kucinopona». Pemenue
IKCIIEPUMEHTAIbHBIX 331a4 1o Teme «lloarpynmna azora u yriaepoaa». 3akperieHue 3HaHUU 10
IIOJIyYEHUIO U PACIIO3HABAHUIO ra30B.

Opzanuueckue eéewjecmea (12 u)

BemectBa opranndeckue n Heopranudeckue. IIpuunHbl MHOrooOpasus OpraHMYEeCKHX
coenMHeHUN.  BaneHnTHOCTb.  XMMMYECKOE  CTPOCHHME  OpPraHUYECKUX  COCIAMHECHMM.
MosekynsipHble U CTPYKTYpHbIE (POPMYJIbl OPraHUYECKUX COeAUHEeHuH. ['omonornueckuit psa
npenenbHbiX y/B. Pagukanel. M3omepsl n m3omepus. dusnyeckre M XUMHUYECKHE CBOMCTBA.
Meran wu »3TaH: cTpoeHue MoJeKyl. [openue wmerana u o3taHa. llpuMenenue weraHa.
XHUMHUYECKOE CTPOECHUE MOJIEKYJIbI dTUIIeHA. J[BOMHAas CBA3b. B3auMoaeicTBUE ITUIIEHA C BOAOH.
[Tonmumepusanus stunena. [lonnstuneH u ero 3nadeHue. I[loHsTHE O MpEAEIBHBIX OHOATOMHBIX
CIUpTax Ha IpUMepe MeTaHoja W JTaHoja. TpexaroMHblii cnupT rauuepuH. OKucieHue
STHJIOBOTO CIUpPTa B YKCYCHBIH anmbaerun. Ilonstue o6 anpaerngax. OKUCIEHUE ajbjAerujia B
kuciaoty. OJIHOOCHOBHBIE HEINpeAeibHble KapOOHOBBIE KHCIOTHI Ha IPUMEpPE YKCYCHOM
KHCIOTHL. Ee cBolicTBa n npumeHeHue. (CreapuHOBas KHUCIOTa Kak NPEACTABUTENb >KMPHBIX
KapOOHOBBIX KHCHOT. Peakius stepudukanyu. Ilonstie o crnoxubix ddupax. [lonsrtue 06
aMHHOKHUCIOTax. Peakuuu nosnmkonaeHcauuu. benku, MX cTpoeHHe M OMOJIOTHMYECKas poJlb.
[lentuanas cBa3p U nosnunentuabl. [lepBuuHast cTpykrypa OenkoB. buonornueckue ¢yHKIUU
6enkoB. CBoiicTBa O€NKOB M KaueCTBEHHble peakuuu Ha Oenku. Ilonstue 00 yrieBonax.
I'moko3a. Ee cBoiictBa u 3HaueHue. Kpaxman u nemmonosza. Mx Ouosormyeckas poiib.
[TouMepsl IPUPOJIHBIE M CHUHTETHUYECKHE. Peakuuu noaumepusalMd U IOJUKOHJICHCALUU.
[InactMaccel M BOJOKHA.  3akpelyieHME M cuUcTeMaTu3auusi  3HaHui.  Pemienue
DKCIEPUMEHTAJIbHBIX 3a/1a4.

3akpennenue (6u)

OO6oOuieHne, 3akperieHne M CUCTeMaTH3alMs 3HaHUM 1Mo Kypcy XuMUM 9 Kiacca.
IToBropenne mnpoineHHeix TeM: I[lepmoauueckuit 3axkoH u llepumoauyeckas cucrema, BHUABI
XUMHYECKHMX CBA3CH M THUIIBI KPUCTAIUIMUECKUX PELIETOK, TUIIBI XUMUYECKUX pEaKLUi, KJIacChl
XAMHYECKHUX COCIMHEHUH. Pellienne s3KkcnepuMeHTaNbHbIX 3a/1a4, PEIICHUE YPABHEHUN PEaKIUi.

Meoscnpeomemmnuwie ceasu

Peanuzamust MexXnpeaMeTHbIX CBs3€d NpU M3y4eHMM XuMUH B 8 U 9 Kkiacce
OCYIIIECTBIISIETCS Y€pe3 HCIOIb30BaHME KaK OOIIMX E€CTECTBEHHO-HAYUYHBIX MOHSATHH, TaK H
MOHSATUH, SIBISIOLIUXCS CUCTEMHBIMU JJISI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA
OOmre ecTeCTBEHHO-HAy4YHbIE TOHATHSA: HAy4dHBIH (DaKT, THMOTE3a, 3aKOH, TEOPHSs, aHaJu3,
CUHTE3, KIacCHU(pUKaIus, NEePUOAUYHOCTh, HAONIOJCHUE, OKCIEPHUMEHT, MOJAECIUPOBaHNE,
W3MEPEHHE, MOJIeb, SBIIEHWE, TMAPHUKOBBIA d(QekT, TexHoyorHus, maTepuainbl Pusnka:
MaTepusi, aTroM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HM30TOMN, PATAUOAKTHUBHOCTb, MOJIEKYIa,
ANEKTPUYECKUN  3apsifl, TPOBOJHHUKHU, TOJTYNPOBOJHHUKH, JUDJEKTPUKH, (HOTODIIEMEHT,
WHAWKATOP, BEIIECTBO, Telo, OOBEM, arperaTHOe COCTOSHHE BEIeCTBa, Tra3, pacTBOp,
PacTBOPUMOCTh, KPUCTAJUIMYECKAsl PEMIETKa, CIUIaBbl, (PU3WYECKHE BETUYUHBI, CIUHHIIBI
U3MEpPEHMs, KOCMUYECKOE MPOCTPAHCTBO, MIaHeThl, 3BE€3/b1, Comuie. buonorus: dotocunTes,
IpIXxaHue,  Ouocdepa, IKOCHCTEMa,  MHMHEpPAJIbHbIE  yAOOpEHHSA,  MHKPOIIEMEHTHI,
MaKpOdSJIEMEHTHI, MUTaTeNbHbIe BemiecTBa [ eorpadus: armocdepa, ruapocdepa, MHHEPATHI,
TOPHBIE TIOPO/IBI, TIOJIE3HBIE NCKOMMAeMbIe, TOTUINBO, BOJAHBIE PECYPCHI.



Ilnanupyemble pe3yabTaTbl 0CBOCHHS Y4eOHOI0 MpeaMeTa

Juunocmuuvie  pesynomamur  Obyuarowuiica  nOJaAyuuUm  603IMOMNCHOCMYL 0N
dopmuposanusn credyrouwux auunocmuvix YY/I:

. OIIpeIeIeHuEe MOTUBALIUY U3y4EeHUsl y4eOHOro MaTepuala;

. OLICHUMBaHHE YCBAaMBAaEMOIo Y4eOHOro Marepuasna, HCXOls M3 COLMAIbHBIX U
JIMYHOCTHBIX LICHHOCTEH;

. IOBBIIIIEHUE CBOErO0 OOpPa30BaTEIbHOIO YPOBHA M YPOBHA TOTOBHOCTH K
U3YYEHHIO OCHOBHBIX HCTOPHUECKUX COOBITU, CBA3aHHBIX C PAa3BUTHEM XUMHH U OOIECTBA;

. 3HAHWE IIPABUJI IIOBEICHUS B YPE3BBIYANHBIX CUTYaLIUAX;

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

. BJIaJICHUE MpaBWIaMU 0€30MacHOr0 OOpallleHUs] ¢ XMMHUYECKUMH BEIIECTBAaMH U

000py1I0BaHUEM, TTPOSIBIICHUE KOJIOTMUYECKON KYJIbTYPHI .
Memanpeomemmnuie pe3yibmamaol

PeryasituBHbIe

Obyuarowuiicss NOIY4UUM 03MONCHOCHY 0TI POPMUPOBAHUS CEOVIOWUX Pe2YIAMUGHbIX
YVI:

. IeJieTioNlaraHie, BKJIIOYAas IIOCTAaHOBKY HOBBIX IeNiel, mpeoOpa3oBaHUe
IIPAKTUYECKON 3aJauyd B I103HABATEIbHYIO, CaMOCTOSTENIbHBIA AHAJINU3 YCIOBHH JOCTHKEHHS
[eId Ha OCHOBE Y4Y€Ta BBIACICHHBIX YYHUTEIEM OPHEHTHUPOB JCHCTBUS B HOBOM Y4E€OHOM
MaTepuaie;

® IJIAaHUPOBAHUC ITYTU JOCTHIKCHUSA ueneﬁ;
. YCTaHABJICHUE IICJICBBIX MPUOPUTETOB, BBIICICHUE AbTEPHATHBHBIX CIOCOOOB
JIOCTDKCHHS 1IeJTM U BBIOOp Hambosiee 3(hPeKTUBHOTO Ccr1ocoba; © yMEeHHE CaMOCTOSITEIIBHO

KOHTPOJMPOBATh CBOE BPEMsI U YIPABIATh UM; * YMEHUE MPUHUMATh PEIIeHUsl B MPOOIeMHON
CUTYallNH;

. MOCTAaHOBKAa Yy4YeOHBIX 3a/lay, COCTaBIIEHHWE TIUIaHA M MOCJIEI0BATeIbHOCTH
JIEHCTBHIA,

. OpraHu3aIys paboyero MecTa mpy BBHIMTOJTHEHUU XUMUYECKOTO SKCIIEPUMEHTA,

. MIPOTHO3UPOBAHUE PE3yIbTATOB O0yUEHHUsI, OIICHUBAHWE YCBOCHHOTO MaTepHala,

OlLIEHKa KauecTBa M YPOBHS NOJYYEHHBIX 3HAaHUI, KOPpEKLHUs IUIaHa U crnocola AeWCTBUS NpU
HeoOxoaumoctH . [lo3HaBarenbHbie O0ydaromuics NOTYyYUT BOZMOXKHOCTD JUIsl (POpMHUpPOBAHUS
CIEAYIOLIMX ITO3HaBaTeNbHbIX Y'Y /I:

. TIOWCK W BBIICIICHUE HH(POPMAIIWH;

. aHaIM3 yCcIOBUM W TpeOoBaHUM 3a1a4yu, BHIOOp, COMOCTaBIEHNE U OOOCHOBAHUE
crioco0a perieHus 3a1a9H;

. BbIOOp HamOomnee 3PPEKTUBHBIX CIOCOOOB PEIICHUS 33Ja4d B 3aBUCHMOCTH OT
KOHKPETHBIX YCIOBH;

. BBI/IBIDKEHHE M 000CHOBaHME TUTIOTE3bI, BRIOOP Criocoba e€ mpoBepKH;

. CaMOCTOSITEIIEHOE CO3J]aHUE ANTOPHTMA JACSITEILHOCTH TPH PEIICHUH IMPOOIeM
TBOPUYECKOTO M MIOMCKOBOTO XapaKTepa;

. YMEHHSI XapaKTepHU30BaTh BEIIECTBA 110 COCTaBY, CTPOSHHUIO U CBOMCTBAM;

. OTHMCHIBAHUE CBOMCTB: TBEP/BIX, KHUAKHUX, TA3000pa3HBIX BEIIECTB, BBIICICHUE X
CYIIECTBECHHBIX MPU3HAKOB;

. M300paKeHNe COCTaBa MPOCTEHUIIINX BEIMIECTB C MOMOIILI0 XUMHUYECKHX (HOpMYIT U
CYITHOCTH XMMHYCCKHUX PEAKIMHA C TTIOMOIIBIO XUMUYECKIX YPAaBHECHUI;

. poBeJIcHNE HAOMIOACHU, ONMCAaHUE TIPU3HAKOB U YCIOBUH TEUSHHS XUMUYECKUX

pEaKIMi, BBIIOJHEHHE XUMHUUECKOr0 SKCIEPUMEHTA, BBIBO/IbI HA OCHOBE aHalIM3a HAaOIIOIEHUI
3a SKCIIEPUMEHTOM, DEILICHHME 3aj]ad, IMOJy4YeHHEe XUMHUYECKOM HH(OpMaru M3 pasiInyHbIX
HUCTOYHHUKOB;
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. YMEHHE OpPTraHU30BBIBATh UCCIICIOBAHUE C IENbIO TIPOBEPKHU TUIIOTE3;

. YMEHHE JIeJIaTh YMO3AKIIOUeHUs (MHAYKTUBHOE U 110 aHAJIOTHUH) U BBIBOJIBI,

. YMEHHE OOBEKTHBHO OIEHWBATh WH(MOPMALUIO O BEHIECTBAX M XUMHUYECKUX
nporueccax, KpUTHUECKH OTHOCUTHCS K NICEBAOHAYYHON HH(DOpMALIIH.

Kommynukamuenuie

Obyyarowuiics ~ noayuum  803MONCHOCMb Ol (opmMuposanusi  C1e0yrouux
KommyHuxamusnvix YV/I:

® IIOJIHO€ W TOYHOE€ BBIPAXKCHHUEC CBOUX MBICJIE B COOTBETCTBHH C 3aJjadyaMn Hu
YCJI0BUSAAMU KOMMYHUKAIIUU
® AZICKBATHOC MHCIIOJIB30BaHNEC PEYCBBIX CPCACTB JId Y4YaCTusad B OUCKYCCHH H

apryMEHTalluu CBOCH MO3UIINH, YMEHHE MPEICTABIATE KOHKPETHOE COIEPIKaHUE C COOOIICHUEM
€ro B [IMCbMEHHOU U YCTHOU (hopme, omnpesiesieHrne crioco60B B3auMOIECHCTBUS, COTPYAHHUUECTBO
B TIOMCKE U cOope nHpopManuu;

. orpezeNneHue crnoco00B B3aWMOJACUCTBUSA, COTPYIHHYECTBO B IMOUCKE U cOope
uHpOpMaLMK, YYacTHE B JHaliore, IUIAHWPOBAaHHE OOLIMX CIIOCOOOB pPalOTHI, MPOSBICHUE
YBaXUTEIBHOTO OTHOUIEHUS K IPYTrUM y4aluMCs;

. ONMCAHUE COJACPNAHMS BBINOJIHSAEMBIX JCHCTBUI C LEIbI0 OPUEHTUPOBKH B
MIPEAMETHONIPAKTHUECKON I€ATEIbHOCTH;

. YMEHMSI YUUTHIBATh Pa3HbIE MHEHUS U CTPEMUTHCS K KOOPAMHALMHU Pa3IUYHbBIX
MO3ULIUNA B COTPYJHUYECTBE;

. dbopMmynupoBaTh COOCTBEHHOE€ MHEHHE U TO3UIHI0, ApPTYMEHTHPOBATh U
KOOPJAMHHUPOBATh €€ C MO3ULUAMU HapTHEPOB B COTPYAHHUYECTBE MPHU BBIPAOOTKE OOIIETOo
pelIeHNs B COBMECTHOM J1€ATEIbHOCTH;

. OCYLIECTBJISAITh ~ B3aUMHBIM  KOHTPOJb M  OKa3blBaTb B  COTPYJHUYECTBE
HEO0OXOAUMYIO B3aUMOIIOMOIIIb;

. IUTAHUPOBaTh OOIIME CIOCOObI PabOThI; OCYILECTBIATH KOHTPOJIb, KOPPEKIHUIO,
OLICHKY JAeHCTBUI MapTHEPA, YMETh YOSKIaTh;

. UCIOJIb30BaTh aJIeKBaTHbIE S3bIKOBBIE CPEJCTBA /ISl OTOOpPaKEHUSI CBOMX UYBCTB,
MBICJIE, MOTUBOB U TOTPEOHOCTEN; 0TOOpakaTh B peuu (OmMHcaHue, OOBSICHEHUE) COACpIKaHUE
COBEpIIAeMbIX JIeHCTBUH, Kak B (popMe I'pOMKOH COLMAIN3UPOBAHHOW peyH, Tak U B (opme
BHYTPEHHEH peuu;

. pa3BUBaTh KOMMYHUKAaTUBHYI) KOMIIETEHIIMIO, MCIIOJb3Ysl CPEICTBA YCTHOW MU
NUCbMEHHOW KOMMYHHMKAllMM TpU paboTe ¢ TeKkcTaMu Yy4yeOHMKa U JONOJHUTEIbHOMN
JUTEPATypOl, CHpPaBOUYHBIMU TaOJMIIaMH, MPOSABIATH FOTOBHOCTh K YBaXXEHHMIO MHOW TOUYKU
3peHus Ipu 00CYKIEHUU Pe3yNIbTaTOB BHIOJIHEHHON paOoTHI.

Ilpeomemmnvimu pezynomamamu uzyuenusn npeomema «Xumusa» ¢ 8 Knacce agnawomces
cnedyroujue ymenua:

1. B nosnasamenvuoui cghepe:

JaBaTh OINpEAENCHUS M3YUYEHHBIX MOHITHHA: BEIIECTBO (XMMHYECKHH 3JEMEHT, aTOM, HOH,
MOJIEKYJIa, KPUCTAJUINUECKAsl PELIETKA, BEIECTBO, IIPOCTHIE U CIOXKHBIE BEIIECTBA, XUMUYECKas
(GopMyna, OTHOCUTENbHAsI aTOMHAsl Macca, OTHOCUTEIbHAA MOJEKYJISIpHAs Macca, BaJ€HTHOCTD,
OKCHJIBI, KHMCJIOTBI, OCHOBaHHs, COJH, aM(OTEPHOCTb, MHIUKATOpP, MEPUOAMYECKHI 3aKOH,
nepuoAnyYecKkas CcHcTeMa, [epuoaudeckas TaOauma, M30TOIbI, XWMHUYecKas  CBA3b,
ANIEKTPOOTPHULIATENBHOCTh,  CTENEHb  OKHUCIEHHUS, JJIEKTPOJIUT); XUMHUYECKass  peakuus
(XMMUYecKoe  ypaBHEHHE, TreHEeTU4ecKass  CBSI3b,  OKUCJIEHHE,  BOCCTaHOBJICHHE,
AIIEKTPOJINTUYECKAS JMCCOLMALNs, CKOPOCTh XUMHUYECKON peaKiun);
* OIKCHIBATh JIEMOHCTPAI[MOHHBIE U CAMOCTOSITENIbHO MPOBEACHHbBIE SKCIIEPUMEHTHI, UCTIOIb3YS
JUTS 3TOr0 €CTECTBEHHBIN (pycckuii, POIIHOIN) SI3BIK u SI3BIK XUMUHU;

ONHUCBHIBATh M Ppa3IMyaTh HM3Y4YEHHbIE KJIACChl HEOPraHMYECKHX COEIUHEHUH, MPOCThIE U
CJIOXHbIE BELIECTBA, XUMHUYECKHE peakuuy;
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KJ1accu(UIUIpoBaTh U3YYEHHBIE 00BEKTHI u SIBJICHUS;
HaOMIOJaTh JIEMOHCTPUPYEMbIE M CAaMOCTOSITETIbHO IPOBOAMMBIE OMBITHI, XHMHYECKHE
peakiuu, MIPOTEKAIOIINE B npupoze u B OBITY;
JenaTh BBIBOABI M YMO3AKIIOUEHHS W3 HAONIOJCHUH, W3YYEHHBIX XHMHYECKHX
3aKOHOMEPHOCTEH, IPOrHO3UPOBATh CBOWCTBA HEHM3YYCHHBIX BEUIECTB 110 AHAJIOTHH CO

CBOMCTBAMH U3Y4YCHHBIX;
CTPYKTYpPUPOBaTh M3YYCHHBIH MaTepHal M XHUMHUYECKYI0 WH(POPMALHUIO, TMOIYYEHHYIO U3
IpYyrux HCTOYHUKOB;
MOJIEJIMPOBaTh CTPOEHUE aTOMOB 3JIEMEHTOB IIEPBOIO — TPETHETO IEPUOAOB (B paMKax

M3Y4YEHHBIX MOJIOXKEeHUH Teopun  D. Pesepdopa), ctpoeHre mMpoCcTEHIITNX MOJIEKYII.

2. B yennocmno-opuenmayuonHoti cghepe:
aHAIM3WPOBATh W OICHUBATH IOCICJCTBUS I OKpPYXKAIOIIeH Cpeapl OBITOBOH U
MIPOU3BOJICTBEHHOMU JESITEILHOCTH YEeNIOBEKA, CBI3aHHOM ¢ epepaboTKOM BEIIeCTB.

3. B mpyooeoti cghepe:
* IIPOBOJIUTH XUMUYCCKUI IKCTICPUMEHT.

4. B cgpepe bezonacnocmu dHcusnedesmenbHOCMI:

* OKa3bIBaTh MEPBYIO OMOILb IIPH OTPABICHUSX, OKOraxX U IPYTUX TPaBMax, CBSI3aHHbIX
BEIIECTBAMH U JIA0OPATOPHBIM 000PYOBAHUEM.

ONHUCBHIBATh CBOMCTBA TBEPIBIX, JKUIKUX, T[a3000pa3HbIX BELIECTB, BBIAEIAA MX
CYIIECTBEHHBIE PU3HAKHY;

* XapaKTepu30BaTh BEILECTBA II0 COCTaBYy, CTPOCHUIO U CBOMCTBaM, YCTaHABIMBATb
MNPUIUHHO-CJIICACTBCHHBIC CBA3WU MCKY JaHHBIMU XapaKTCPpHUCTUKAMHK BCIICCTBA,

* PACKpBIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX IOHATUH «aToM», «MOJIEKYyJIay,
«XUMHYECKHH DIIEMEHT», «IIPOCTOE BEIIECTBO», «CJOXKHOE BEIIECTBO», «BAJICHTHOCTHY,
UCTIOJIb3Ys 3HAKOBYIO CUCTEMY XUMMH;

* U300pakaTh COCTaB NPOCTEUIIUX BELIECTB C IOMOILBIO XUMHYECKHX (GOpMYyIT U
CYIIHOCTh XMMHYECKHX PeaKkIuil ¢ HOMOIBI0 XUMUYECKUX YPaBHEHU;

® BBIYUCIIATh OTHOCUTCIIbBHYIO MOJICKYJIAPHYIO W MOJIIPHYHO MACCbhbl BCHICCTB, a TAKKC
MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTa B COEAMHEHHUSX JUId OLEHKH HMX MPaKTUYEeCKOH
3HAYNMOCTH;

* CPaBHUBATh 110 COCTABY OKCH/Ibl, OCHOBAHUS, KUCIOTHI, COJIU;

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

* [10JIb30BAThCA J1a00OPATOPHBIM 000PYTIOBAHUEM U XMMUYECKOH MOCYIOH;

® IPOBOAWUTE HCCIIOKHBIC XUMHUUYCCKUEC OIIBIThI U Ha6J'IIOI[€HI/I$I 3a U3MEHEHHUSIMH CBOMCTB
BEIIECTB B IMpoIlecce MX MpEeBpaIleHui; cOOII0AaTh MpaBHiia TEXHUKH O€30MacHOCTU MpHU
MIPOBEICHUH HAOJIOICHUIA U OTBITOB;

* pa3u4aTh SKCIEPUMEHTAIBHO KHCIOTHI M INENOYM, TMOJIB3YSICh HWHIMKATOPaMU;
OCO3HaBaTh HEOOXOAMMOCThH COOJIIOJEHUSI Mep O€30MacHOCTH MpHU OOpAaIlEeHWU C KUCIOTaMHU U
IIeJ0YaMHU.

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

* OMMMCHIBATh M XapakTepu3oBaTh TaOIMUHY0 (OpMy TMEpHOJUYECKON CHUCTEMBI
XUMHUYCCKUX JJIECMCHTOB,

* XapaKTepu30BaTh COCTAaB aTOMHBIX fJep M paclpeseieHHue YucCia 3JIEKTPOHOB IIO
SJICKTPOHHBIM CJIOSIM 4TOMOB XHMHUUYCCKHX OJEMCHTOB MaJbIX IICPHUOJ0B H@pHOJIPI‘IGCKOfI
CHCTEMBI, a TAaKXKe KaJlUs ¥ KaJIbIHs;

* pa3yInyaTh BUABI XUMHYECKON CBSI3M: HOHHYIO, KOBAJICHTHYIO MOJSPHYI0, KOBAJICHTHYIO
HETIOJIIPHYIO U METAINYECKYIO;

* 1300pakaTh 3JEKTPOHHO-UOHHBIE (JOPMYJIbl BEILECTB, OOPa30BAHHBIX XUMHUYECKUMHU
CBA35MU pa3HOI'o BUA,
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* BBISIBJISITh 3aBUCUMOCTDH CBOMCTB BEIIECTB OT CTPOCHUS X KPUCTAIUIMYECKUX PEHIETOK:
MOHHBIX, AaTOMHBIX, MOJIEKYJIIPHBIX, METAJUINYECKUX;

* XapaKTepU30BaTh XUMHUUYECKUE DJIEMEHThl U MX COEIMHEHUS HA OCHOBE IOJIOXKEHUS
3JIEMEHTOB B IIEPUOJMYECKOM cucTeMe U 0OCOOEHHOCTEN CTPOSHHS UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MHUPOBO33PEHUYECKOE 3HAUEHHUE MEPUOJIUYECKOr0 3aKOHA U
NepPUOANYECKON cHCTeMbl Xumuueckux »dnemeHToB [I. M. MengeneeBa; ¢ oOBSCHATH CYTh
XUMHUYECKHX TPOIECCOB U UX MPUHIMITHATHEHOE OTJIMYUE OT PUZNUICCKUX;

* Ha3bIBaTh MPU3HAKHU U YCJIOBUS MPOTEKAHUS XUMUUYECKUX PEaKLInii;

* YCTAHABJIMBATh MPUHA/JICKHOCTh XUMUYECKOM PEAKIUU K ONpPENeNEHHOMY THUITY IO
OJIHOMY M3 KJIacCU(UKAIIMOHHBIX MPU3HAKOB: 1) MO YMCIY M COCTAaBY HCXOJHBIX BELIECTB U
IOPOAYKTOB peaknuu (peakuuu COSAMHEHUS, pa3lIoKeHUs, 3aMmelleHus W oOMeHa); 2) o
BBIICTICHUIO WJIM TOTJIOLIEHUIO TEIUIOTHl (peaklUu 3K30TEePMUYECKHE U SHIAOTEPMHUECKHUE);
3) 10 M3MEHEHUIO CTCNCHEeH OKUCICHHS XUMHYECKUX ODIIEMEHTOB (pEaKIMH OKUCIUTEIbHO-
BOCCTAaHOBUTEJBHBIC); 4) IO 00PAaTUMOCTH TIpoliecca (peakiuu 00paTuMbie 1 HEOOpAaTUMBIE);

* COCTABJISITh YPABHEHUS DJICKTPOJIUTHYECKOW AUCCOLMALIMU KUCIOT, LIEJIOYEH, COJEH;
MOJIHBIE M COKpAIIEHHbIE HOHHBIE YpPaBHEHHs peakiuii oOMeHa; ypaBHEHHUS OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIINA;

* IPOTHO3UPOBATH MPOJAYKTHI XUMHUUECKHUX PeaKIuil o popmynam/Ha3BaHUSAM UCXOTHBIX
BEIIIECTB; OMPEEIIATh HCXOJHBIE BEIIeCTBA IO (hopMyIaM/Ha3BaHUAM IPOITYKTOB PEAKIINH;

* COCTaBIIATh YPAaBHEHUS PEAKIUi, COOTBETCTBYIOUINX MOCIEA0BATEIHLHOCTH («IIETIOYKE)
IIPEBpALEHUI HEOPraHMUECKUX BEIIECTB Pa3IMUHBIX KJIACCOB;

* BBISIBIISITH B MPOILIECCE IKCIEPUMEHTa MPU3HAKH, CBUIETEIbCTBYIOIIME O MPOTEKAHUU
XUMHYECKON PEAKIIUU;

* IPUTOTOBIIATH PACTBOPHI C ONPEIEIEHHON MacCOBOI 10JIel PaCTBOPEHHOTO BEIIECTBA;

* OIPENENSATh XapaKTep Cpeibl BOJHBIX PACTBOPOB KHUCIIOT M LIEJIIOUEH MO HW3MEHEHUIO
OKpPaCcKH UHIUKATOPOB;

* MPOBOANTH KaYECTBEHHBIE PEAKIIUU, TOATBEPKIAIONINE HATMYNE B BOJHBIX PACTBOpPAX
BEILECTB OT/AEIIbHBIX HOHOB

* ONIPEACNATh MPUHAJICKHOCTh HEOPTaHWYECKUX BEIIECTB K OJHOMY M3 H3YYEHHBIX
KJIACCOB/TPYIIT: METAIJIbl U HEMETAJUIbI, OKCUJIbI, OCHOBAHUSI, KUCIIOTHI, COJH;

* COCTaBIISATH (POPMYIIBI BEHIECTB MO UX Ha3BAHUSM;

* OIPEAEINIATh BAJICHTHOCTb U CTENEHb OKUCIIEHUS AJIEMEHTOB B BEIIECTBAX;

* COCTaBJISATh (POPMYJIBI HEOPTaHUYECKUX COCAMHEHUN MO BAJICHTHOCTSIM M CTETECHSIM
OKHCJICHHS DJIEMEHTOB, a TaKXKe 3apsiiaM HOHOB, YKa3aHHBIM B TaOIUIE PACTBOPUMOCTH KHUCIIOT,
OCHOBAHHI U COJICH;

* 00BSCHATH 3aKOHOMEPHOCTU M3MEHEHUS (PU3NYECKUX U XUMUYECKUX CBOMCTB MPOCTHIX
BEIIECTB (METaVIOB M HEMETAIJIOB) M MX BBICHIMX OKCHAOB, OOpa30BaHHBIX 3JIEMEHTaMU
BTOPOT'O U TPETHETO MEPHOJIOB;

* Ha3blBaTh OOIIME€ XHMMHMYECKHE CBOWCTBA, XapakTepHble [UIsi TPYyHI OKCHUJOB:
KHCIIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh O0OIIME XMMHYECKHE CBOICTBA, XapaKTEpHbIE sl KaXJOTO0 M3 KJIACCOB
HEOPraHWYECKUX BEIECTB: KUCIOT, OCHOBaHM, COJIEH;

* IPUBOJIUTH  TPUMEPHl  pEaKIWid, TMOATBEPKIAMOIINX  XUMHUYECKHE  CBOMCTBa
HEOPraHWYECKHUX BEIIECTB: OKCHIOB, KMCIIOT, OCHOBAHUM U COJEH;

* OIPENENITh BEIIECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTEIb B OKHCIUTEIHHO-
BOCCTAHOBUTENIbHBIX PEAKIUSX;

* COCTaBJIATh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIN OaslaHC (11 M3YYEHHBIX peakiuil) 1mo
MPEJIOKEHHBIM CXeMaM PeaKIIuii;

* IPOBOJUTH J1aOOpaTOpHbIE OMbBITHL, TMOATBEPXKAAIOIINE XHUMUYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEILECTB;

Ilpeomemuvimu pesynomamamu uzyuenus npeomema «Xumusay é 9 knacce asgnaomcs
cneoyrouue ymeHus:
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1. B nosnasamenvuoui cghepe:

* J1aBaTh OMNpPEACJICHUS U3YYCHHBIX TMOHATUN: BEHIECTBO (XMMHYECKUN SJIEMEHT, aToM,
MOH, MOJIEKYJa, KpUCTAJIMYecKas pelleTKa, BEIIeCTBO, IMPOCTbIe M CIOKHBIE BEIeCTBa,
XuMH4deckast (hopMyIia, OTHOCHTEIbHAs aTOMHAs Macca, OTHOCUTEIIbHAS MOJIEKYIIsIpHas Macca,
BaJICHTHOCTb, OKCHJbI, KHCJOTHI, OCHOBaHWS, comu, ampOTepHOCTh, HHIUKATOP,
NEPUOANYECKUI 3aKOH, TEPUOAUYECKAsh CHUCTEMa, TepUOJAMYEeCKas TaONWIa, H30TOIbI,
XUMHUYECKasl CBA3b, ANEKTPOOTPHUIATEILHOCTD, CTEIIEHb OKUCIICHUS, JEKTPOJINT); XUMUYECKas
peakuusi (XMMHUYECKOE YpaBHEHHME, TE€HETUYeCKas CBS3b, OKHCIEHHE, BOCCTAaHOBJICHHE,

3JIEKTPOJIUTUYECKAS Jycconuanus, CKOPOCTb XUMUYECKON peaxiumn);
* OIMCHIBaTh JIEMOHCTPAIL[MOHHBIE U CAMOCTOSITENIBHO IPOBEACHHBIE SKCIIEPUMEHTBI, UCIIOJIb3YS
JUTS 3TOrO €CTECTBEHHBIN (pycckuii, POJIHOIT) SI3bIK M SA3BIK  XUMUH;
ONMCHIBATh U PA3INYaTh H3YUYEHHBIE KJIAcChl HEOPIaHUYECKUX COEAUHEHMM, IPOCThIE U
CJIOKHBIE BEILECTBA, XUMUYECKHE peakuuy;
KJ1accu(UIMpOBaTh U3YYEHHbIE 00BEKTHI " SIBJICHUS;
HAOMIOIaTh JAEMOHCTPUPYEMbIE M CAMOCTOSATEIBHO MPOBOJUMBIC OIMBITHL, XHUMHUYECKHE
peakuuu, IPOTEKAIOIIe B pupojIe u B ObITY;

JeNnaTh BBIBOJBI W yMO3aKIIOUEHUS U3 HAOMIONCHHM, W3YYEHHBIX XHMHYECKUX
3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOWCTBA HEM3YUYCHHBIX BEIIECTB 110 AaHAJIOTHU CO

CBOMCTBaMH U3Y4YCHHBIX;
CTPYKTYPUPOBaTh HM3YYCHHBIH MaTepHal M XHUMHUYECKYI0 WH(POPMALHUIO, TOIYYEHHYIO U3
IpYyrux HCTOYHUKOB;
MOJIEJIMPOBaTh CTPOEHUE aTOMOB 3JIEMEHTOB IIEPBOIO — TPETHErO0 IEPUOAOB (B paMKax

M3YYEHHBIX MOJIOKeHU Teopun  D. Pesepdopra), ctpoeHne npocTedumx MoIeKyl.

2. B yennocmno-opuenmayuouHou cgepe:
aHAJIM3UPOBaTh M OLEHUBATh IOCIEJICTBUS JJI OKpY)Karolled cpelabl OBITOBOM U
IIPOM3BOJICTBEHHOH JIEATEILHOCTH YeNIOBEKa, CBI3aHHOMN C repepaboTKOM BEIECTB.

3. B mpyooeoti cghepe:
* IPOBOJIUTH XUMHUUECKUI SKCIIEPUMEHT.

4. B cghepe bezonacnocmu sHcuzneoessmenbHOCmu:

* OKa3bIBaTh MEPBYIO MOMOILb NPH OTPABICHUSIX, OKOTaxX U JPYTUX TpaBMax, CBSI3aHHBIX
C BEIIECTBAMU U JIaOOpaTOPHBIM 000PYOBAHUEM.
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC (70 YHACOB)

Ha3zeanue Tema ypoxa Ocnoenvie euowt oeamenvnocmu | Henonv3os
pazoena ooyuarowuxcsn anue
0oopyoosa
HUA
uemmpa
«Touka
Pocmay
Beeoenue (5u) | 1.1lpeomem xumuu. | CiyimiaHue OObsICHEHUM yUUTEIS.
Bewecmea. CamocrosrenbHas paboTa ¢ yueOHUKOM.
O0bsaAcHeHHEe HAOIIOHAEMBIX SIBICHUM.
2.Ilpespawenus
pespaiy Pabora ¢ pa3naTouyHbIM MaTEPHATIOM.
geuecms. Ponw .
Cnymanue oObSICHEHUN yUUTEINS.
XUMUU 8  JHCU3HU
CamocrosiTenbHast paboTa ¢ yueOHUKOM.
yenoeexa.
3.Kpamxuii  ouepk | Ciynianue oObsICHEHUH YIUTEIIS.
ucmopuu passumus | CamocTosiTenbHasi padoTa ¢ y4eOHUKOM.
Xumuu. OTtbop ™ cpaBHEHHME Marepuana I0
HECKOJIbKUM UCTOYHHKAM.
4.11CX2 JU. | Cymanue OObsICHCHHIA YUUTEISL. HaTtauk
Menoeneesa. 3naxu | CamocrosiTenbHast paboTa ¢ yaeOHUKOM. | BBICOKOM
XUMUYECKUX Pabora c Tabnuneit Menaeneesa. TEeMIeparyp
2/1eMEeHMO8. Pabota ¢ kapToukamu. bl, JlaT4mk
TeMIeparyp
BI
TJTATUHOBBIN
5. Xumuueckue
Amnanuz popmyi.
Gdopmynvl.
Omuocumenvhas Pemenne TEKCTOBBIX KOJHMYECTBEHHBIX H
AmoMHas. u | KAUEeCTBEHHBIX 3a/1a4.
MONEKYIAPHAs CJ'IYIHaHI/Ie 00BICHEHHT YUUTCIIA.
Mmaccoi. PaGora B mapax.
PaGora B rpynmnax.
Amomuwl 1. OchosHule JlaTuuk
Pabota ¢ pa3aTOYHBIM MaTepUAJIOM. .
XUMUYECKUX | c8e0eHUs 0 . BBICOKOM
Crnymanue 0ObSICHEHUN yUUTEs.
Inemenmoe CmMpoeHUY amomos. TemIeparyp
CamocrodrenbHas padoTta ¢ yueOHUKOM.
(8u) Hzomonwi. b, JlaTumk
TeMIeparyp
BI
TJIATUHOBBIN
2. Cmpoenue | Ciymanue oObICHCHUA YIUTEIIA.
9N1EeKMPOHHBIX CamocrodrenbHas paboTa ¢ yueOHUKOM.
obonouex amomos. | Pabota ¢ Tabmuieit Menaeneesna.
Hzmenenue uucna | Pabora c kKapTOUKaMH.
9/1eKMPOHO8 na | PabGora B mapax.
BIY. Pabora B rpymnmax.

3. Hounas cesso.

Caymanue oObsSCHeHUN YUUTEIIS.
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Penrenune mocraBneHHbIX 3a1a4.
Pabora ¢ yaeOHUKOM.

Pabota B mapax.

Pabora B rpymnmax.

4,
Bzaumooeticmsue
amomos
2/IeMEeHMO6-
HeMemalos
Mmedxncdy cooOoll.

Crnymranue oObsICHEHUH yUUTEIIs.
Pabora ¢ Tabnuieit Menaeneena.
Pemrenue 3agau.
Pabora B mapax.
Pabota y nockwu.

5. Kosanenmnas
XUMUYeCKdsl C8A3b.

PaGora ¢ pa3naTouHbIM MaTEpPHAIOM.
Caymanue oObCHEHUN YUUTEIS.
CamocTosTenbHas paboTa ¢ y4eOHUKOM.

6. Memanauueckas
XUMUYECKAs C8A3b.

Pabota ¢ pa3naToYHBIM MaTepUaIOM.
Caymanue oObsCHEHUN YUUTEIs.
CamocrosTenbHas paboTa ¢ yueOHUKOM.

7. Obobwenue u

Pabota B mapax.

cucmemamusayusi | Pabora B rpymmax.
SHAHULL . Pemrenue 3amau.
[IpoBepka morydeHHbBIX 3HAHUH.
IToaroroBka K KOHTPOJILHOM paboTe.
8.Konmponvnas Pemenue 3ananuii KOHTPOIBLHOU PAOOTHI.
paboma No 1.
Ilpocmuie 1. Ilpocmule ATYUK
P P Pabora ¢ pa3naTouyHbIM MaTEPHATIOM. A .
sewecmea (7 | sewecmaa - . BBICOKOU
Crnymanue oObSICHEHUN yUUTENS.
u) Memaiivl Ul e 6 6 TEMIIEPaTyp
aMOCTOsITeNIbHAS paboTa ¢ yUCOHUKOM.
HeMemaJiol. AHAIN3 OMHGOK bI, Jlatumk
Ananus A L TEMITEPATYP
. HaJIU3 KOHTPOJIbHOM paboTHI.
KOHMPOIbHOU BI
P Pabora najg ommbOkamu. .
pabomul. Pererie 3anau TJTATHHOBBIHN
' — W3MepeHHe
TEMIIEPATyp
bl TIEPEXO0JIOB
QJITIOTPOITHBI
X
MoauduKaIm
71 CepHI;
U3MepeHue
TeMIepaTyp
bl TUIABJICHHS
BEII[ECTB.
2. Konuuecmeso
AHnanu3 GopMyL.
seujecmaa.

Pemenne TEKCTOBBIX KOJIMUYECTBEHHBIX U
KauecTBEHHBIX 3ajau.
Caymanue oObsSCHEHUN YUUTEIS.

3. Pewenue 3aoau .

Amnanuz popmyi.

Pemennie TEKCTOBBIX KOIMYECTBEHHBIX U
KaueCTBEHHBIX 3a]1ay.
Crnynranue 0ObsICHEHUN yUUTETIS.
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4. Mounspnuiii
obvem 2azo08.

AHnanu3 GopMyL.

PemeHne TEKCTOBBIX KOJIMYECTBEHHBIX U
Ka4yeCTBEHHBIX 3a/1ay.
Caymanue oObsSICHeHUN YUUTEIIS.

5. Pewenue 3a0au.

AHanu3 GopMmyi.

PemreHne TEKCTOBBIX KOJIMYECTBEHHBIX U
Ka4yeCTBEHHBIX 3a]1ay.
Caymanue oObCHEHUN YIUTEIS.

6. Obodwenue u

Pabota B mapax.

cucmemamusayus | Pabora B rpymmax.
sHanuii no e2nase | Peuienue 3aaau.
«Illpocmoie [IpoBepka nony4YeHHBIX 3HAHUM.
gewecmaay. IToarotoBka K KOHTPOJILHOMU paboTe.
7. Kommponvuas | Penienue 3aJaHuil KOHTPOJIbHOM paOOTHI.
paboma No 2.
Coeounenusn | 1. Cmenenw | Cnymanve 0ObSCHEHUH yIUTEIs.
xumuueckux | oxucienus. Aunanuz | CamocrosiTenibHas paboTa ¢ yueOHHUKOM.
9/1eMEHM 08 KOHMPOIbHOU PaGora ¢ Tabnureit Menzeneena.
(15 u). pabomai. Pabota c kapToukamu.
2. Baoicnetiuue
Pabora ¢ pa3naTouyHbIM MaTEPHATIOM.
Kiaccol  OUHAPHLIX .
. Cnymanue oObSICHEHUN yUUTEINS.
coeouHeHUl .

CamocrosTenbHas paboTa ¢ yueOHUKOM.

3. OcHosanus. p Hatuuk pH
aboTa ¢ pa3aTOuHBIM MaTEPHAIIOM.
Crnymanue oObSICHEHUN yUUTEIs.
CamocrosTenbHas paboTa ¢ yUeOHUKOM.
4. O6o6wenue u | PaboTa c pa3gaTOuHBIM MaTEpPHAIIOM.
cucmemamuszayus | Pemenue 3anau.
3HAHUII. 3aKkperneHue 3HaHui 110 TEME.
5. Kucnomui. Crnymanue oObSICHEHUN yUUTEs. Hatuuk pH
CamocrodrenbHas paboTa ¢ yueOHUKOM.
OT6op W cpaBHEHHWE MaTepHayia Io
HECKOJIbKUM MCTOYHHUKAM.
6. Ob6obwenue u | Pabota ¢ pa3gaToyHbIM MaTepUaAIOM.
cucmemamuszayusa | Pemenue 3anau.
SHAHUI. 3akperuieHue 3HaHUM 110 TEME.
7. Conu. Caymanue oObsCHEHUN YUUTEIS. Hatuuk pH

CamocTosTenbHast paboTa ¢ y4eOHUKOM.
OT1bop u cpaBHEHME Marepuana I0
HECKOJBbKHUM UCTOYHHKAM.

8. Obodbwenue u

Pabora ¢ pa3aaTOUYHbIM MAaTCpPpUATIOM.

cucmemamusayusi | Pemnenue 3anad.

3HAHUII. 3aKkpernseHue 3HaHui 110 TEME.

9. O6obwenue u | Pabota c pa3gaToOuHbIM MaTEPHAIIOM.
cucmemamuszayus | Perienue 3amad.

SHAHUU 00 | 3akperieHne 3HaHUH 10 TeMe.
OCHOBHBIX KIACCAX

Heop2aHu4yecKux

sewecms.
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10.

Pabota ¢ pa3maTOYHBIM MaTepUaAIOM.

Kpucmannuuecxue N

Caymanue oObCHEHUN YUUTEIS.
pewemxu.

CamocrosrenbHas paboTa ¢ y4eOHUKOM.
12. Yucmuoie | Cnymanue oObICHEHUN YUUTEIIS.

eewecmea u cmecu.

CamocTosTenbHas paboTa ¢ y4eOHUKOM.
OT1bop ® cpaBHEHHME Marepuana Io
HECKOJIbKUM UCTOYHHKAM.

13. Maccosas u
Amnanuz popmyi.
00veMHas oonu
KOMNOHEHMO8 Pemiennie TeKCTOBBIX KOJIMYECTBEHHBIX U
cmecu. Ka4CCTBCHHBIX 3a1a4.
Crnynranue oObsICHEHUN yUUTEIIS.
14. Pacuempui,
Ananus gpopmyi.
C8A3aHHble c

NOHAMUEM «OONSLY.

Perienne TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3ajau.
Cnymanue oObsICHeHUN yUUTENs.

15. Koumponvuas

Pemenue 3ananuii KOHTPOIBLHOU PAOOTHI.

paboma No 3.
H3menenusn 1. QDuzuueckue
’ Pabota ¢ pa3naToYHBIM MaTepUaIOM.
RPOUCXO0AWU | ABNEHUS 8  XUMUU. .
Caymanue oObsCHEHUN YUUTEIs.
e ¢ | Ananus
. CamocrosTenbHas paboTa ¢ yueOHUKOM.
eewgecmeamu | KOHMpOIbHOU
(12 u). pabomoi.
2. Xumuueckue | CrymiaHue OObSICHEHUN yUUTEINS.
peaxkyuu. CamocrosiTenbHast paboTa ¢ y4eOHUKOM.
OTtOop M cpaBHEHHME Marepuaiza IO
HECKOJIbKUM HCTOYHHKAM.
3. Xumuueckue | Cinymanue oObsCHEHUN YUUTEISL.
VPasHeHus. CamocrosiTenbHast padoTa ¢ y4eOHUKOM.

OTbéop u cpaBHeHHE MaTepuana IIo
HECKOJIbKUM MCTOYHUKAM.

4.  Pacuemwvr no
Amnanuz popmyi.
XUMUYECKUM
YpasHeHUsIM. Pemenne TEKCTOBBIX KOIMYECTBEHHBIX H
KaueCTBEHHBIX 3a]1a4.
Crnymanue 0ObSICHEHUH yUUTes.
5. Pacuemvr no
Amnanuz popmyi.
XUMUYECKUM
VYPAasHeHUsIM. Perrenyie TeKCTOBEIX KOJIWYECTBEHHBIX U
KaueCTBEHHBIX 3a]1a4.
Crnymanue 0ObSICHEHUH yUUTeNs.
6. Peaxyuu
Pabora ¢ pa3naTouHbIM MaTEepPHAIIOM.
DA3NOHCEHUSL. .
Crnymanue 0ObSICHEHUN yUUTEs.
CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
7. Peaxyuu
Pabora ¢ pa3naTouHbIM MaTepHaIOM.
COeOuHeHUs. .
Cnymanue oObSICHeHUN yUUTEINS.
CamocrosiTenpHas paboTa ¢ yUeOHUKOM.
8. Peaxyuu | Cnymanue oObICHEHUN YIUTEIS.
3aMeUjeHUsl. CamocrosiTenpHas paboTa ¢ yUeOHUKOM.
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OTtbop ™ cpaBHEHHE Marepuana TI0
HECKOJbKUM UCTOYHUKAM.

9. Peaxyuu
obmena.

Crnymranue oObsICHEHUH yUUTEIIS.
CamocrosrenbHas padoTa ¢ yueOHUKOM.
OTbop u cpaBHEHHE MaTepuana IO
HECKOJIbKUM MCTOYHHKAM.

10.
XUMUYECKUX
peaxyuti
npumepe
800bl.

Tunwi

Ha
ceoticme

PaGora ¢ pa3naTouHbIM MaTepHAaIOM.
Caymanue oObCHEHUN YUUTEIS.
CamocrosTenbHas paboTa ¢ y4eOHUKOM.

11. Obobwenue
3HAHUL no meme
«H3menenus,
npoucxooswue ¢
seUeCmeamuy.

Pabora B mapax.

Pabota B rpynmax.

Pewenne 3anmau.

[IpoBepka nosy4yeHHbIX 3HAaHUU.
[ToaroroBka Kk KOHTPOJILHOM padoTeE.

12.  Kommponvhas
paboma No 4.

Pemenue 3ananuii KOHTPOJIBLHOM pabOTHI.

Hpocmeitmue
onepauyuu ¢
eeujecmeamu
(Xumuueckuii
npaKmuKym)

5 u).

1. Ilpakmuueckas
paboma MNel.
Ipuemwr
obpawenust c
1abOpamopHuIM
o0bopyoosanuem.

HaOmronenune
YUUTEISL.
O0bsaAcHeHHEe HAOIIOHAEMBIX SIBICHUM.
[TocTaHOBKa OMBITOB IS JAEMOHCTPAIIUN
KJIaccy.

BrinosHeHne npaktuyeckoi paboThl.

3a JACMOHCTPaAIUAMHA

2. Ilpaxmuueckas JaTuuk
HabGmronenne  3a  JIeMOHCTpanusMu
paboma  Ne2 —— TEeMIEepaTyp
Haobnooenue 3a i . Bl
. . OOBbsicHEHNE HAOTIOHAEMBIX SIBJICHUIA. .
2opsawell ceeloll. IJIAaTHHOBBIH
ITocTaHOBKA OMBITOB IS JEMOHCTPAIIUN
KJIaccy.
BrinosnHeHnue npaktuyeckoil paboThl.
3. Ilpaxmuueckas HaTtauk
HaOmroneune 3a JIEMOHCTPALUSIMU .
paboma  Ne3 BBICOKOM
YUUTES.
Ananuz nouevl u . TEMIIEPaTyp
OO0BbscHeHNE HAOIIOAEMBIX SBIICHH.
6000bL. bI, JlaTumk
ITocTraHoBKa OMBITOB I AEMOHCTpAIUU
TEMIIEPATyp
KJ1accy.
. BI
BrImosHeHNE MpakTHIECKO padoTHI. .
TJIATUHOBBIN
—H3MepeHue
TeMIepaTyp
bI B
mporecce
oOy4eHus
nprueMam
BBITIAPUBAHU
s BOJIBI W3
o0pas1oB
MTOYBBI.
Hatunk pH —
pH -
U3MEPEHHUE
BOJIOPOJTHOTO
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moKa3areida

BBITSDKKHU
pactBopa
TIOYBHI
4. Ilpakmuueckas aTYUK
P HabGmonenue  3a  1eMOHCTpanusiMu A .
paboma  Ned — BBICOKOM
Tpusnaku ' . TEMIIEpaT
P O0bsicHeHNEe HAOIFOJaEMBIX SBJICHUI. ﬂ yp
XUMUYECKUX BI aT4UK
g [TocTaHOBKa OMBITOB JIsI AEMOHCTpAIAU |
peaxkyuil. TeMIeparyp
KJIaccy.
. BI
BrimonHeHne mpakTu4eckoil paboThl. .
TJTATUHOBBIH,
Hartuux pH —
MpPU3HAKU
peakuuii 1o
M3MEHEHUIO
CpeIsI
(peakrus
HEUTpanu3ar
1509
5. Ilpaxmuueckas Habmomenne  3a  AEMOHCTPALUAMI DNEKTPOHHBI
Tpail
paboma No5. R— e BECHI,
IIpucomoenenue ' . Habo
p OObsicHeHrEe HAOIIOTaEMBIX SIBJICHH. p
pacmeopa caxapa u | naboparopuu
OCTaHOBKa OIIBITOB JJISi IEMOHCTpAIUU
pacuem e2co I'A
5 KJ1accy.
maccogoti 0oy 8 .
Brinonnenue npakTuyeckoil paboThl.
pacmeope.
Pacm nue. | I.  PacmeopeHnue. aTYUK
acmeopenue P PaGora ¢ pa3naTouHbIM MaTEpPHATIOM. A .
Pacmeopol. Pacmeopumocmo O Ay m————— BBICOKOM
Peax sewecms 6 6ooe. ! TeMIepar
eaxuuu “ CamocTosiTenbHast paboTa ¢ y4eOHUKOM. patyp
UOHHO20 bl, Jlaruuk
oomena. TEMIIEPATYP
Okucnumenvu Bl
o- TUTATUHOBBIN
eéoccmanoeum — 1o
ebHble TOPEHHIO
peaxyuu(1l CKa3aHO
u) BBIIIIE,
2. 3JIC. Ocnognuie atuuk pH —
- ™0 Pabora ¢ pa3naToYHbIM MaTEPHATIOM. E . p
NON0JICeHUs .
Cnymanue oObSICHeHUN yUUTEINS. E .
u HUW
CamocTosiTenbHast paboTa ¢ y4eOHUKOM. yi
3 Honnvie Kueor 1
) Ananus ¢popmyi. OCHOBaHMI
VPasHeHus.
Perierie TeKCTOBHIX KOTMueCTReHHbIX 1 | (CPEAd
KaueCTBEHHBIX 3a7ad. pacTsopa).
Crnymanue oObsICHEHUH yUUTeNs. Haruik
4.. Kucnomwel, ux SIICKTPONPOB
lc'/z.accu Dura u’}z y Pabora ¢ pa3naTouHbIM MaTEpPHATIOM. ONHOCTH -
ceotiemea 4 Crnymranvie 0ObsICHEHUN yUUTETISI. M3ydeHHe
) CamocrosirenbHas paboTa ¢ y4eOHHKOM. | mpoBOAMMOC
5. Ocnosanus, ux
) ’ Pa6oTa ¢ pa3aTouHbIM MaTepPUAIOM. ™
K1accuguxkayus  u .
4 Crnymanue oObSICHeHHI yUUTEIS. pacTBOpoB

ceolicmaa.
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CamocrosiTenpHas paboTa ¢ yUeOHUKOM.

6. Okcuowsi, ux
Knaccuguxayus  u
ceoticmaa.

Caymanue oObCHEHUN YUUTEI.
CamocrositenbHas pabora ¢ y4eOHHKOM.
Ot6op u cpaBHEHHE Marepuaiga IO
HECKOJIBKMM HCTOYHUKAM.

7. Conu, ux
Knaccuguxayus — u
ceolicmaa.

Caymanue oObCHEHUN YUUTEIIS.
CamocrostenbHas pabora ¢ y4eOHHKOM.
Ot6op u cpaBHEHHE Marepuaiga IO
HECKOJIBKMM HCTOYHUKAM.

8. Tenemuueckxas

Pabota ¢ pa3naTOYHBIM MaTEpUAIIOM.

C6513b medxnHcoy .

Cayuranue oObsSICHEHUN YIUTEIIS.
Kaaccamu

CamocTosiTenpHast paboTa ¢ y4eOHUKOM.
geuyecms.
9. Oxucnumenvro- | Caymanue oObICHEHUN YIUTEIS.
soccmarnosumenvr | CaMmocTosTeNbHAs paboTa ¢ y4eOHUKOM.
ble peaxyuu. OTtbop ™ cpaBHEHHME Marepuana I0

HCCKOJBbKHMM HCTOYHHKAM.

10. Obobwenue u

Pabora B mapax.

cucmemamusayusi | Pabora B rpymnmax.
sHanuti no meme « | Pemenue 3anad.
Pacmeopenue. [IpoBepka nosy4yeHHbIX 3HAaHUU.
Pacmeopur. [ToaroroBka Kk KOHTPOJIBHOM padoTeE.
Peaxyuu  uonnoco
oomena. OBP»y.
11. Koumponvuas | Penienue 3aaHuii KOHTPOIBHON pabOTHI.
paboma No 5
7} 1. Ilpakmuueckas
Ceoiicmea P HaGmronenne  3a  IeMOHCTpaInusMu
nekmpoaumo | paboma  Ne 6. H—
Honnvie peaxyuu. ’ .
¢ . peary OO0bsicHeHre HAOTIOJAEMBIX SBJICHHM.
K
(umuneckui [TocTaHOBKa OMBITOB AJI1 AEMOHCTpPALUU
nPaAKmuKym)
) KJ1accy.
K Brinonnenue npaktudeckoil paboThl.
2. Ilpaxmuueckas aTYHNK
P HaOmroneune 3a JIEMOHCTPALUSIMU A
paboma  Ne 7. H— TEMIIEPATYP
Venosust ’ . bl
OOpBsacHeHNEe HA0II0AeMBIX SIBJICHUI. .
npomeKauusl TJTATUHOBBIH
[TocTaHOBKa OMBITOB AJIA AEMOHCTpPALUU
XUMUYECKUX
g 5 KJIaccy.
eakyuti.  Medrc .
peary Y | Boinonuenue MPAKTUYECKOH pabOTEHI.
pacmeopamu
INEKMPOIUMO8 00
KOHYA.
3. Ilpaxmuueckas Hartuuk pH

paboma  Ne 8.
Ceoiicmea xuciom,
OKCUO08,

OCHOBAHUI U CONel.

Habmonenue 3a
VAUTEIS.
OObsicHeEHNE HAOTIOHAEMBIX SIBJICHUIA.
[TocTaHOBKA OMBITOB IS JEMOHCTPAIIUN
KJIaccy.

Brinonnenue npaktuyeckoil paboThlI.

ACMOHCTpalusIMU

4. Ilpakxmuuecxas

paboma  Ne 9.
Pewenue
9KCNePUMEHMANbH

HaOmronenune 3a
YUUTEIS.
O0bscHeHrEe HAOIIOJAEMBIX SBJICHUM.

ACMOHCTpalusIMU
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bIX 3A0a4.

[TocTaHOBKa OMBITOB AJI JEMOHCTPAIUU

KJIaccy.

BrinorHeHue npakTudeckoi paboThl.

3axnrouenue

(44

1.0606wenue u
cucmemamuzayus
3HAHUL no
VUeOHUKY XUMUU 30
8 knacc.

Pabora B mapax.

Pabota B rpynmax.

Pemenne 3anau.

[IpoBepka moy4yeHHBIX 3HAHUU.
IToaroToBKa K KOHTPOJILHOM paboTe.

2.0606wenue u
cucmemamu3ayus
3HAHUU no
VUeOHUKY XUMUU 3a
8 xknacc.

Pabota B mapax.

Pabora B rpymnmax.

Pemrenune 3amau.

[IpoBepka nony4yeHHBIX 3HAHUM.
[ToaroroBka K KOHTPOJILHOM padoTeE.

3. Hmoeosasn
KOHMPOJIbHASL
paboma no xumuu
3a 8 kaacc.

Pemenue 3ananuii KOHTPOIBLHOU PAOOTHI.

4. Ananus
KOHMPONbHOU
pabomwvi. Paboma
HAO owudKamu.

AHanu3 oumooK.

AHaM3 KOHTPOJIBHOW pabOTHI.
Pabora Hag ommOkamu.
Pemenue 3amau.

Craymanue oObsSCHEHUN YUUTEIS.

9 KUIIACC (68 HACOB)

Ha3zeanue
pazoena,
Koiuuecmeo
uacoe

Tema ypoka.

Ocnoenuvie 6uont
oeamelbHoCmu
ooyuarowuxcsa

Hcnonvzoe
aHue
0bopyooea
HUA
uenmpa
«Touka
Pocmay

Obwasn

Xxapakmepucmu
Ka Xumuyieckux
anemenmos (4

y).

HA  OCHOBAHUU
HONOJCEHUS
Ilepuoouuecrotii
cucmeme 1.
Menoeneesa.

1. Xapaxmepucmuxka
XUMUYECKO20 dNIeMeHma

CamocTosTenbHas
y4EOHUKOM.

paborta
e2o0

¢ | Pabora ¢ Tadimuueit Menneneesa.

Pabota ¢ kapToukamu.
78

Caymanue oObsCHEHUN YUUTEIS.

HA  OCHOBAHUU
NOJIOMHCEHUS
Ilepuoouuecxoii
cucmeme yIs
Menoeneesa.

2. Xapaxmepucmuxa
XUMUHECKO20 2TleMeHma

CaMocTrosTenbHas pa60Ta

€20 | y4eOHHKOM.

¢ | Pabora ¢ tabinuueit Menaesneena.

Pa6ora ¢ kaproukamu.
Y78

Crnymanue oObSICHEHUN yUUTENs.
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3. Xapaxmepucmuka

Crnymranve 0ObsICHEHUN yUUTETIS.

xumuyeckozo snemenma | CaMocrosiTeNnbHass ~ pabora  C
no KUCTIOMHO- | YYCOHUKOM.
ocHosHbiM  ceolicmeam | Pabota ¢ Tabnuueit Menieneesa.
obpazyemulx um | Pabota ¢ kapToukamu.
COeOUHeHUll.
4. Ilepuoouueckuii | Cnymanue oObSICHCHUN YIUTEIS.
3aKOH u | CamocrositenbHass ~ pabora ¢
Ilepuoouueckasn y4eOHUKOM.
cucmema  xumuveckux | Pabora c Tabmuieit Meneneena.
anemenmos  J[. M. | PaboTta ¢ kKapTOYKaMHu.
Menoeneesa.
Memannot (13 | 1. Ionoowcenue | Cnymanue OObSICHEHUN yUUTEIS.
y) Memannios 6 | CamocrosiTennbHast ~ pabora  C
Ilepuoouueckoti Y4COHUKOM.
cucmeme Pabora ¢ Tabnuieit Menzeneena.

.U .Menoeneesa u
CcmpoeHue ux amomos.

PaGora ¢ kaproukamu.

2. Xumuueckue JlaTamk
. Pa6ora c pa3gaToYHbIM
ceoticmea Memalios. TeMIIepaTypbl
MaTepUajIOM. .
. TJTATUHOBBIH
Cnymanue oObSICHEHUN yUUTEINS.
CamocrosiTennbHast ~ pabora  C
y4eOHHKOM.
3. Tonyuenue | Crymanue OObSICHCHHIA YIUTEIIS.
memannos.  Kopposus | CamocToaTensHass  pabora ¢
Memarnos. y4eOHUKOM.
OT0op M cpaBHEHHE MaTepuana
110 HECKOJIbKUM HCTOYHHKAM.
4. Jenounvie | Ciymanue oObsICHEHUHN yUnuTEs. JaTtuuk
Memannol. CamocrosiTenbHast ~ paboTta ¢ | TeMIepaTypbl
y4EOHUKOM. TUTATUHOBBIN
OTb6op u cpaBHEHHE Marepuasa
10 HECKOJIbKUM MCTOUHHKAM.
5. I]enoynvie | Pemienue 3amady.
Memannol. Pa6ora no kaproukam.
Pemenune XUMHUYECKHX
YPaBHEHUM.
6. Bepunnuu, mazHutl u
Pabota c pa3aaToyHbIM
wenoyHozemenvhbie
MaTepUajIoM.
Memannvl. .
Caymanue oObsCHEHUN YUUTEIS.
CamocrosiTennbHast ~ pabota  C
y4EOHUKOM.

7. Bepunnuu, maenuii u
WenoyHo3emenbHble
Memanioi.

Pemenune 3amad.

Pa6ora o kaproukam.

Pemmenne XHUMUYCCKHX
YPaBHEHUM.
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8. Anromunuil.

Pa6ora c
MaTepUajIoM.
Crnymranue oObsICHEHUN yUUTEIIS.
CamocrosiTennbHast ~ pabora  C
y4eOHUKOM.

pasaaTOYHbIM

9. Anromunui.

Pemenue 3agay.
Pabota o kaproukam.

Pemenue XUMHUYECKUX
ypaBHEHUH.

10. Keneso. Craymanue oObCHEHUN YUUTEI.
CamocrositenbHast ~ pabora  C
y4EOHUKOM.

O0BscHeHnE Ha0JIFOJaeMBIX
SIBJICHUH.

11. 3akpennenue u | Pabota B mapax.

cucmemamu3ayusl Pabora B rpymmax.

3HaHUll no 2naee nepsotl | Perienue 3amad.

«Memannwvi». [IpoBepka nosry4eHHBIX 3HAHUIA.
IloarotoBKka K  KOHTPOJIBHOM
pabore.

12. Koumponvnas | Pemienne 3amaHuii KOHTPOJIBHOM

paboma MNel | paGoThl.

«Memannvi».

13. Ananuz | AHamu3 ourmooK.

KOHMPONbHOU pabomul. | AHAIU3 KOHTPOJIBHOIN paboThI.

Pabora Hajg ommoOkamu.
Pemienue 3agau.
Crnymanue 0ObSICHEHUN yUUTEIs.

Ceoiicmea
Memainios u ux
coeounenull
(Xumuueckuii
npakmuxym)(3

y),

Ipaxmuueckas paboma
Nel.  Ocywecmenenue
Yenouku  XUMUYECKUX
npespaujeHul.

HabGmronenue 3a
JTEMOHCTPALMSIMU yUUTEIS.
OOBscHEHNE HaOJII01aeMBIX
SIBJICHWM.

ITocTtanoBka OITLITOB TS
JIEMOHCTPAIINH KJIaccy.
Brmonnenue MPAKTUYECKOU
paboTHI.

JlaTuuk
BBICOKOM
TEeMIIepaTyp bl,
JaTuuk
TeMIIepaTyp bl
IIATHHOBBIA —
U3MEPEHNE
TEMIIepaTyp bl
MepexoJI0B
QJUTOTPOITHBI X
Moauduxany i
CEpBHI;
U3MEPEHNE
TEMIIepaTyp bl
IUTaBJICHHS
BEIIECTB.
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Ilpakmuuecxas paboma
Ne2.  Ilonyuenue u
ceolicmea CoeOuHeHull

HaOmroneune 3a
I[CMOHCTpaHI/IHMI/I y‘-II/ITeJISI.

O0BscHeHnEe Ha0JIFO JaeMBIX

Memaios. N
SIBJICHUH.
ITocranoBska OIILITOB IS
JIEMOHCTPAIIMH KIIACCY.
Brmonaenue MPaKTUYECKOU
paboTHI.

Ipaxmuueckas paboma

P p Habmronenune 3a

Ne3.

ACMOHCTpalsIMU YIYHUTCIIA.

DKcnepumeHmanbHvle
O0BscHeHnEe Ha0JIFO JaeMBIX
3a0auu no .
SIBJICHUH.
PACNO3HABAHUIO u
[TocranoBka OTIBITOB TUIs
NONYYEeHUI0 euecms.
JIEMOHCTpALIMU KJIACCYy.
Boimonnenue MIPAKTUYECKON
paboTHI.
Hememannwi 1. Hememannovl: amomur | Citymianue oObsICHEHUHN yUnTes. Jatunx
(26 u) u npocmoie geugecmsa. | CamocrosiTenbHass ~ padoTa ¢ | BBICOKOM
Kucnopoo, 030H, | Y4eOHUKOM. TEMIEpaTyp bl,
6030)X. Otbop u cpaBHeHue Marepuana | JlaTumk
110 HECKOJIbKUM UCTOYHHKAM. TeMIeparyp bl
IJIATUHOBBIA —
U3MepeHue
TEMIIEpPaTyp bl
IIEPEXO/I0B
QJIOTPOITHBI X
Moauduxany i
Cephl;
U3MepeHue
TEMIIEpPaTyp bl
TUTaBJICHUS
BEIIECTB.
2. Hememannwi. | Pemmenue 3amad.
Xumuueckue ceoticmea | Pabota mo kaproukam.
HeMemaiios. Pemenue XUMHYECKHUX
YPaBHEHUN.
3. Xumuueckue
Pabota c pa3gaToYHBIM
9NeMeHmbl 8 KIemKax
MaTepUajIoM.
JHCUBBIX OP2AHUZMOS. .
Crnymanue oObSICHeHUN YUUTEINS.
CamocrosiTennbHast ~ pabota €
y4EOHUKOM.

4. Booopoo.

Pemenne 3amauq.

PaGora o kaproukam.

Pemenne XUMHYECKHUX
YpaBHEHUH.

5. I'anocenwi.

Crnymanue oObSICHEHUN yUUTEINS.
CamocrositennbHast ~ pabota  C
y4eOHUKOM.
OObsicHeHUE
SIBJICHUU.

HaO0II0JaeEMBIX
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6. Coeounenus
2aN02€EHO8.

Pemrenue 3agau.
Pabora mo kapToukam.

Pemenue XUMHUYECKHUX
YpaBHEHUMU.

7. Ionyuenue | Cnymanue oObICHCHUH YIUTEIIA.

2aN102€H08. CamocrosarenbHass ~ pabota ¢

buonocuyeckoe Y4EOHUKOM.

3HaueHue u npumernenue | OTOOp W CpaBHEHHE MaTepuasa

2an02eH08 u ux | O HECKOJIbKUM HCTOYHUKAM.

coeOuHeHull.

8. Kucropoo. Pabota C pa3zaTOYHBIM ’Zv[aTqHK
MaTEepUaJIOM. BbICOKOU
Crnyuranue oObsICHEHUN YUUTETIS. TCMIICPATyp b,
CamocrositennbHast ~ pabora € Harauk
yaeGHHIKOM. TeMneparyp bl

TJIATUHOBBIA —
U3MepeHue
TEMIIEpaTyp bl
MePEex0/10B
QJJIOTPOIIHBI X
MoauduKany 1
Cephl;
U3MepeHue
TEMIIEpaTyp bl
TUTaBJICHUS
BEIIECTB.

9. Koumponvnas | Pemienne 3agaHuii KOHTPOJBHOU

paboma Ne2 paboThlI.

10. Cepa. Caymanue oObsCHEHUN YUUTEIS. HaTtuuk
CamocrositenbHass ~ paboTa  C | BBICOKOM
y4EOHUKOM. TeMmneparyp bl,
OO0ObsicHeHue HaOmogaembix | JlaTumk
SIBJICHUI. TeMIIepaTyp bl

TJTATUHOBBIA —
U3MepeHue
TeMIeparyp bl
IIEPEXO0/I0B

QJIOTPOITHBI X
Moauduxany i
Cephl,
U3MepeHue
TEMIIEpPaTyp bl
[UIaBJIECHUS
BEIIIECTB.

11. Coedunenus cepuoi.

Caymanue oObsCHEHUN YUUTEIS.
CamocrosiTennbHast ~ pabota  C
y4EOHUKOM.

OT1bop M cpaBHEHHE Marepuasa
110 HCCKOJIBKUM UCTOYHHUKAaM.
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12. Cepnas kucroma. Crnymranve 0ObsICHEHUN yUUTETIS. Jatuuk
CamocrosarenbHass  pabora ¢ | pH
y4eOHUKOM.
OOmbsicHeHne HaOJI01aeMBIX
SIBJICHUI.

13. Azom. Pemenue 3anay.
PaGota o kaproukam.
Pemenue XUMHUYECKUX
ypaBHEHUH.

14. Ammuax. Crnymanue oObSICHeHUI YUUTEIS. Jatuux
CamocrositennbHass ~ padora ¢ | pH
y4EOHUKOM.

O0BscHeHnE HaAOJIFO1aeMBIX
SIBJICHUI.

15. Conu ammoHnus. Caymanue oObsCHEHUH YUUTEIs.
CamocrositennbHast ~ pabora  C
Y4COHUKOM.

OOmbsicHeHnE Ha0JI01aeMBIX
SIBJICHUIA.

16. Kucnopoonvie | Cnynranue oObsICHEHUH YIUTEIIS.

COeOUHEeHUsl A30ma. CamocrosiTennbHass ~ pabora €
y4eOHUKOM.

Otbop M cpaBHEHHE Marepuana
110 HECKOJIBKUM HCTOYHHUKAM.

17. Docgop u ezo Pa6ora c pa3gaToYHbIM HAaranik

coeouHeHus. TEMIIEPATYPhI
MaTEepHATIOM. .
Caymanue oObsCHEHUN YUUTEs. TIaTHHOBbM
CamocrosiTennbHast ~ pabora  C
y4EOHUKOM.

18. Docgop u eco | Pemenue 3anau.

coeouHenUs. Pabora o kapToukam.

Pemenue XAUMUYECKHUX
YPaBHEHHUH.

19. Venepoo. Caymanue oObsCHEHUN YUUTEs.
CamocrositennbHast ~ pabora  C
y4eOHUKOM.

OOmbsicHeHUe HaOII0TAEMBIX
SBJICHUU.

20. Kucnopoounwvie | Pemenue 3anay.

coeduneHus yenepooa. | Pabora mo kapTroukam.

Pemenue XUMHAYECKUX
YpaBHEHUH.

21. Kpemnuti u eeco | Cnymanue OObSICHCHUN YIUTEIS.

coeOuHenUsl. CamocrosarenbHass ~ pabota ¢
y4eOHUKOM.

OObsicHeHUe HaOII0TAEMBIX
SBJICHUN.

22. Cunuxamnas | Cinymanue oObSICHEHUN YUUTEIS.

NPOMBIULIEHHOCb. CamocrosiTenbHast ~ pabora  C
y4EOHUKOM.

OTb6op ¥ CcpaBHEHHE Marepuasa
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110 HECKOJIBKUM MCTOYHHKAM.

23. Obobwarowuii ypok
no meme
«Hememannwvi .

Pabora B mapax.

Pabota B rpynmax.

Pemenne 3anmau.

[IpoBepka moy4yeHHBIX 3HAHUU.
IlogroroBka K  KOHTPOJIBHOU
pabore.

24. Obobwarowuii ypox

Pabora B mapax.

no meme | Pabora B rpymnmnax.

«Hememannwvi». Pemenne 3anmau.
[IpoBepka moy4yeHHBIX 3HAHUM.
IlogroroBka K  KOHTPOJIBHOU
pabore.

25. Konmponvnas Pemenue 3aJaHU

paboma Ne 3. KOHTPOJIBHOW PaOOTHI.

26. Ananuz | AHanu3 ommoOOK.

KOHMPObHOU pabdomel. | AHaIU3 KOHTPOJIbHOM pabOTHI.

Pabora Hajg ommoOkamu.
Pewmenne 3anau.
Cnymanue oObsICHeHUN yUUTENs.

7l Ilpakmuueckas paboma
Ceoiicmea Np4 p Hab6mronenue 3a
Hememannoe u | Ned.
N JEMOHCTPALIUSIMH YUUTEISL.
ux coeouHeHuyl | JKkcnepumeHmanvHole OGBsCHEHIE HABITIONAEMBIX
(3 u). 3a0aqu no meme N
TTodenvnna SIBIICHUH.
«
Py [ToctanoBka ONBITOB JUISt
0
KUCTIOPOOay.
P JIEMOHCTpAIIMH KIIACCY.
Brinosinenue MPaKTUYECKOU
paloThI.
Ilpakmuueckas paboma
ij p HaGmronenue 3a
0
9_1<c:ne CHIMATbHbLe JIEMOHCTPALIUSIMH YUUTEISL.
P O0bBacHenne HaO0II0JaEMBIX
3a0aqu no meme N
Hodzpynner azoma u | oo
«
Py [ToctanoBka ONBITOB JUISL
0
271epooay.
yerep JIEMOHCTpAIIMH KIIACCY.
Brinosinenue MPaKTUYECKOU
paloTHI.
Ilpakmuueckas paboma Ha6toeHe 32 DIEeKTp
Noé6. Ionyuenue, OHHBI € BECHI,
JEMOHCTPALUSIMH YUUTEISI.
cobupanue u Habop
O0bsacuenne HaAOII0JaEMBIX
Ppacno3Hasanue 2a3os. J——— naboparopun
| I'A
ITocranoBka ONBITOB TUISt
JIEMOHCTPAIIMH KIIACCY.
Brinosnnenue MPaKTUYECKOU
paloTHI.
Opzanuueckue | 1. IIpeomem | Cnymanve OObSICHEHUN YIUTEIS.
eemecmea (13 | opeanuueckoii xumuu. CamocrositennbHast ~ pabota  C
y) Y4EOHUKOM.

OT0op W cpaBHEHHE MaTepuana
110 HECKOJIbKUM UCTOYHHUKAM.
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2. IIpeoenvubie

Crnymranve 0ObsICHEHUN yUUTETIS.

Y2neeo00pooul. CocraBnenue XUMUYECKHUX
hopmyi.
Pabora B mapax.
Pabota y nockwu.

3. Henpeoenvnvie | Cnymanue 0ObSICHCHUI YUUTEIS.

Yene8o00pooul. CocraBnenue XUMHAYECKHX
bopmy.

Pabota B mapax.
Pabora y nmocku.

4. Cnupmoei. Crnyuranue oObsICHEHUN yUUTEIIS. Hatuuk
CamocrosarenbHass ~ pabora ¢ | pH
y4€OHUKOM.

Ot0op W cpaBHEHHE MaTepuaia
110 HECKOJIbKUM HCTOYHHKAM.

5. Ilpedenvuvie | Cnynranue oObICHEHUH YIUTEIIS. Jatuux

0OHOOCHOBHblE CocraBieHue xumudeckux | pH

Kap60H06bl€ Kucaonibl.

dbopmyr.
Pabota B mapax.
Pabora y mockwu.

6. Cnoocrnvle 3¢upeol.
Kuprol.

Cnymanue oObSICHEHUN yUUTEINS.
CocraBnenue XUMHUYECKHUX
dbopmyL.

Pabora B mapax.

PaGora y nocku.

7. AmuHoxuciomvl U
oenku.

Pa6ora c
MaTepHaIOM.
Crnymanue oObSICHEHUN yUUTEs.
CamocrosarenbHass ~ pabora ¢
y4eOHUKOM.

pa3aaTOYHbIM

8. Amunoxuciomel u
benku.

Caymanue oObsCHEHUN YUUTEIS.
CocraBnenue XUMHUYECKHX
bopmy.

Pabota B mapax.

Pabora y 1ockH.

9. Venesoowi.

Crnymanue oObSICHEHUN yUUTEIs.
CocraBnenue XUMHUYECKHX
dhopmyi.

Pabora B mapax.

Pabota y nockwu.

10. IHonumepei.

Crnymanue oObSICHEHUN yUUTEs.
CocraBnenue XUMHUYECKHX
dhopmyi.

Pabora B mapax.

Pabota y nockwu.

11. Obobwarowuii ypox
no meme
«Opzanuueckue
seujecmeay.

Pabora B mapax.

Pa6ora B rpynmnax.

Pemenue 3anmau.

[IpoBepka nmoy4yeHHBIX 3HAHUU.
IlogroroBka K  KOHTPOJIBHOM
pabore.
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12. Konmponvnas
paboma Ne4.

Pemienne 3amaHuii KOHTPOJIBHOM
paboTHL.

13. Ananus
KOHMPOIbHOU pabdombi.

Amnanus omuooK.

AHanu3 KOHTPOJIBHOH paboThI.
Pabora Hajg ommoOkamu.
Pemenune 3amad.

Crnynranue oObsICHEHUH yUUTEIIS.

3akpennenue

(6w

1. Ilepuoouueckuti
3aKOH u
Ilepuoouueckasn
cucmema  XUMUYECKUX
2/IEMEHMO8 .
Menoeneesa.

2. Cmpoenue
sewecmea.

3. Xumuueckue
peaxkyuu.

4. Knaccovl xumuyeckux
coeouHeHul 6 ceeme
To1.

Pabora B mapax.

Pabota B rpynmax.

Pemenne 3anmau.

[IpoBepka mosy4yeHHBIX 3HAHUU.
IlogroroBka K  KOHTPOJIBHOU
pabore.

5. Hmoeosasn
KOHMPOAbHASL paboma.

Permenue 3aJIaHUN

KOHTPOJIbHON paOOTHI.

6.Ananuz KOHMPOIbLHOU
pabomul.

Amnanus ommooK.

AHanu3 KOHTPOJIbHOM pabOTHI.
PabGora Hag ommOKkaMu.
Pemenne 3amad.

Caymanue oObsCHEHUH YUUTEIsL.

Cnncok qureparypbl

Xumus. 8 knace: yueb. st obmeobpazosat. yupexaenuii / O.C. ['abpuensH. —

17-e u3x., crepeorun. — M. : Jlpoda, 2011. — 270, [2] c. : w.
Kyspmenko H.E. Hauana xumun. CoBpeMeHHBIN Kypc A MOCTYNAOIIUX B
By3bl. T. 1: yueObHOe mocobue — 13-e¢ usnm., crepeotun. — M.: M3mpareiascTBo
«Ox3amen», 2007. — 383, [1] c. (Cepust «<AOGUTYPUEHT»)

XUMHS.
€CTECTBO3HAHMS.

Y4ebHo-MeToguUECKas

rasera  JUIs

YUHTENIEeH

XUMHHN

n

Xumusi. HactonbHast kHura yautens. 8 kiacc: meroaudeckoe mocodue / O.C.

['a6puensu, H. I1. BockoboitnukoBa, A. B. SmykoBa. — 3-e u3., nmepepad. —

M. : JIpoda, 2007. — 398, [2] c.
XuMmus. 8 Kiacc: KOHTpOJbHBIE W TpoBepouyHbie paboThl Mo yueOHuky O.C.
[Mabpuensna «Xumus — 8». M. : IIpoda, 2009.
Xumus. 9 kiace : yae0. nst obmeoopazosar. yupexaenuit / O. C. 'abpuensH.

—11-e u3n., ucnp. — M. : Jlpoda, 2006. — 267, [5] c. : ni.
Xumus. 9 kmace : padodas terpanp k yueOnuky O. C. 'abpuensna «Xumus. 9

kimace» / O. C. I'abpuensH, A. B. SkymoBa. — 6-e¢ u3a., crepeorurn. — M. :
Hpoda, 2007. — 175, [1] c. : un.

30




10.

Ky3pmenko H.E. Hawyana xumuun. CoBpeMEHHBIM Kypc Ul MOCTYMNAIOIIKUX B
By3bl. T. 2: yueOHOe mocobue — 13-e u3z., crepeorun. — M.: M3marenscTBO
«Ox3amen», 2007. — 383, [1] c. (Cepust «KAOUTYPHECHTY).

Xumus.  YueOHO-MeToaudeckas Ta3era JUid  yddTelded XUMHH |
€CTECTBO3HAHUS.

Xumus. HactonbHas kHura yaurens. 9 kiacc: merogudeckoe nocodue / O.C.
I'a6puensu, H. I1. BockoboitnukoBa, A. B. SlmrykoBa. — 2-¢ u3j., nepepad. —
M. : JIpoda, 2011. — 398, [2] c.
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