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ITosicHUTEIbHas 3aNTHCKA

Pabouass mporpamma mno xumunm s 10-11 kjmaccoB paspaboraHa Ha OCHOBE
denepanbHOrO rocyaapcTBeHHOro obpa3oBatensHOoro crapmaapra 00O, oOpa3oBaTenbHOM
nporpammbl MBOY Crexenckoid CIII  u nmpumepHOil mporpaMmbl IO XMMHH, a TaK XK€ Ha
OCHOBE aBTOpPCKOH yueOHoi nporpammsel O.C. 'abpuensiHa.

Ha 06a3e nentrpa «Touka pocra» obecrneuuBaeTcsi peanusanus o00pa3oBaTeNbHBIX
IpOTrpaMM €CTECTBEHHO-HAyYHOW M TEXHOJOTMYECKOW HAINpaBICHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUM C TpeOOBaHUSAMHU 3aKOHOJAATEIbCTBA B cdepe oOpa3oBaHUS M C Y4ETOM
pekomennanuii denepanbHOrO omneparopa yuyeOHOro mpeamera «Xumus» . ObOpazoBaTenbHas
nporpaMMa IMO3BOJISIET HHTETPUPOBATh peaIU3yeMble MOAXO/bI, CTPYKTYPY U COAEpXKaHHUE MPU
opranuzaiun oOyuenust xumuu B 10-11 kmaccax, BRICTpOeHHOM Ha 0ase JIFo00ro U3 JOCTYITHBIX
yueOHO-MeTonuyeckux KomruiekcoB  (YMK). Hcnonb3oBanne oOopynoBanusi «Touka
pocta» npu peanuzanuu naiHoi OII mo3BossieT co3aarh yCaoBus:

. JUTSL pAaCIIUPEHHS COACPKAHUS IIKOIBHOTO XMMUUYECKOTO 00pa30BaHuUs;

. JUIS TIOBBIIICHUS! TIO3HABATENFHOW AaKTUBHOCTH OOYYAIOIIMXCS B €CTECTBEHHO-
HAy4YHOU 00J1acTH;

. JUI  Pa3BUTHA JIMYHOCTH peOEHKAa B Tmporecce OOy4YeHHs XHMHUH, €ro
crocobHocTell, (opMUPOBaHUS M YAOBIETBOPEHHUS COIHMAIBHO 3HAYMMBIX HHTEPECOB U
MOTPEOHOCTEH;

. UIsE paboThl € OAApEHHBIMM IIKOJbHUKAMHU, OpraHU3allMd WX pa3BUTUS B
pa3uyHBIX 001acTAX 00pa30BaTENBEHOM, TBOPUECKON eI TETHHOCTH .

OO01mas xapakTepuCcTHKA y4e0HOIr0 npeamera « XuMus»

XUMUSL KaK 3JIEMEHT CHUCTEMBl €CTECTBEHHBIX HAyK PacHpoOCTpaHWIIa CBOE BIMSHHUE Ha
BCE O0ONacTHM 4YeNOBEYECKOrO CYIIECTBOBaHHWsSA, 3ajaja HOBOE BHJIEHHE MHpa, cTaja
HEOTHEMJIEMBIM KOMIIOHECHTOM MHPOBOU KYJIbTYphI, HEOOXOUMBIM YCIIOBHEM JKU3HH OOIIECTBA!
3HAHME€ XUMHUHU CIY)KUT OCHOBOM Miisg (opMHpOBaHUS MHUPOBO33PEHUS UYENOBEKa, €ro
MIPEJICTABICHUA O MAaTePUAIEHOM €IMHCTBE MUPA; BAKHYIO POJIb UTPAIOT (HOPMHUPYEMbIE XUMHUEH
MPEJICTAaBICHUS] O B3aHMMOIIPEBPALIEHUSX HSHEPrUM U OO0 DBOJIOIUU BEIIECTB B IMPUPOJIE;
COBpEMEHHAs XMMHS HalpaBlieHa Ha PENICHHE TII00AIBHBIX MPOOJIEM YCTOWYHMBOTO Pa3BUTHUS
YeN0BeUYeCTBAa — CBHIPHEBOM, DHEPreTUYECKOM, MHINEBOM U JKOJOTHYECKOW 0e30MmacHOCTH,
po0JieM 37IpaBoOXpaHeHHs. B yCIIOBUSAX BO3pACTArONIET0 3HAUCHUS XUMHHU B J)KH3HH OOIIECTBA
CYIIECTBEHHO TMOBBICHJIACH POJb XMMHUYECKOTO 0O0pa3oBaHMs. B TMaHe commamu3anudd OHO
SIBIIICTCS OJHUM W3 YCJIOBHH (OPMUPOBAHWS WHTEIUICKTa JUYHOCTH M TapMOHUYHOTO €6
pa3Butusa. COBpEeMEHHOMY YEIOBEKY XHWMUYECKUE 3HAHHUS HEOOXOIMMBI ISl MPHOOpETeHUs
OOIIEKYJIBTYPHOTO YPOBHSI, ITO3BOJISIONICTO YBEPSHHO TPYAHUTHCS B COIMYME W OTBETCTBEHHO
y4acTBOBaTh B MHOT0OOpa3HOW JKHM3HU OOIIECTBA, A OCO3HAHUSA BaXXHOCTH Pa3yMHOTO
OTHONICHHS K CBOEMY 3JIOPOBBIO M 3JIOPOBBIO JIPYTHX, K OKPYXKAIOIICH MPUPOTHON cpeie, U
TPaMOTHOTO TMOBEJCHUS MPHU UCTIOIb30BAHUH PA3IUYHBIX MAaTEPHATIOB U XMMHYECKHUX BEIECTB B
MOBCETHEBHON JXKM3HU XHMHYECKOe 00pa30oBaHHE B OCHOBHOW IIKOJIE SIBIIETCS Oa30BBIM IO
OTHOIICHHUIO K CHUCTEME OOIEro XMMHueckoro obpazoBaHus. [Io3TOMy Ha COOTBETCTBYIOIIEM
€My YpOBHE OHO peaim3yeT MPHUCYIIHE OOIIeMy XHMHUYCCKOMY OOpPa30BaHUIO KITFOYCBBIC
[IEHHOCTH, KOTOpbIE€ OTPaKalOT TOCYAApCTBEHHBbIE, OOIIECTBEHHbIE U WHAWBHUAYaIbHbIC
MOTPEOHOCTU. DTUM OMNpPEALISIETCS CYINTHOCTh OOINEeH cTpaTeruu OO0ydeHUs, BOCIUTAHUS W
pa3BUTHS OO0YYAIOIIUXCS CPEICTBAMHU yueOHOro mpeamera «Xumusy». M3ydenne npeamera: 1)
crocoO0cTByeT (OPMHPOBAHUIO €CTECTBEHHOHAYYHOW KapTHHBI MHUpPA, JOCTIKCHHUIO OOIIeH
(GYHKIIMOHATBHOW TPAMOTHOCTH, JaeT BO3MOXKHOCTH JUIsl CAMOPAa3BUTHS JTUYHOCTH. 2) BHOCHUT
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BKJIaJ B ()OPMUPOBAHHME MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH MOJIPOCTKOB, HABBIKOB HX
CaMOCTOSITENIbHOW yueOHOH 1eATeIbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIIE0BATEIbCKUX YMEHUH,
HEOOXOJUMBIX KaK B TOBCEIHEBHOW JXU3HHU, TaK M B MPO(ECCHOHAIBLHON NEATEIBHOCTH; 3)
3HAKOMMUT CO CHELM(PUKON HayyHOI'O MBIIUICHHUS, 3aKJIabIBACT OCHOBBI LIEJIOCTHOTO B3IVIs/1a Ha
€IMHCTBO TPHUPOABI U YEJOBEKAa, SBISAETCS OTBETCTBEHHBIM JTaloM B (HOPMUPOBAHHU
€CTECTBEHHO-HAYYHOW IPaMOTHOCTM  THOAPOCTKOB; 4) crnocoOCTByeT  (OpMHUPOBAHUIO
LIEHHOCTHOT'O OTHOILEHMs K €CTECTBEHHO-HAy4YHBIM 3HAHMSM, K IIPUPOJE, K YEIOBEKY, BHOCUT
CBOM BKJIaJl B SKOJIOTHMUECKOe 00pa30BaHMUE MOIPOCTKOB

Ha3Bannble HampaBieHuss B OOy4eHHHM XHMHUU OOECIEUMBAIOTCA  CHEIM(PUKOI
COJIEp)KaHUsl IPEAMETa, KOTOPBIM SIBISIETCA IEJAarOrM4eCKH aJalTUPOBAHHBIM OTPAKEHUEM
0a30BOM HayKM XMMHUU Ha OIpeneia€HHOM 3Ttane €€ pa3BUTHs. Kypc XMMUM OCHOBHOM LIKOJIBI
OPUEHTHPOBAH Ha OCBOEGHHE OOYYarOIIMMUCS OCHOB HEOPraHMYECKOW XUMHMHU U HEKOTOPBIX
NOHATUI U CBEACHUN 00 OTAEIBHBIX 00BEKTaxX opraHmdeckoil xumun. CTpyKTypa coaep:KaHus
npeamera copMHpOBaHa Ha OCHOBE CHCTEMHOIO Iojxoia K ero usydenuro. CopeprkaHue
CKJIAJIbIBAETCSI U3 CUCTEMBI IIOHATUN O XMMHYECKOM JJIEMEHTE U BEIECTBE U CUCTEMBI ITOHATUI
0 XuMuueckoil peakuuu. OO6e 53TH CHUCTEMBl CTPYKTYPHO OPIraHM30BaHbl 10 MPUHLUIY
IIOCJIEIOBATEIbHOTO Pa3BUTHSA 3HAHMM Ha OCHOBE TEOPETUYECKHUX IPEACTABICHUN pPa3HOIO
YPOBHS: aTOMHO-MOJIEKYJISIDHOTO YY€HHS KaK OCHOBBl BCETO €CTECTBO3HAHHSA, YPOBHSA
nepuoanuyeckoro 3akona Jl. M. MeneneeBa Kak OCHOBHOI'O 3aKOHA XMMHUH, YYEHUS O CTPOCHUU
aToMa M XUMHUYECKOW CBSA3M, MPEJICTABICHUNA 00 3JIEKTPOIUTUYECKOM IUCCOIMAlUU BEIIEeCTB B
pactBopax. TeopeTnyeckue 3HaHUS PaCCMATPUBAIOTCS HA OCHOBE SMIIMPHUYECKH MOJYyYECHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIENOBAaTEIILHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBSCHEHHS] W IPOTHO3MPOBAHUSI CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOTO IIPUMEHEHUS M IIOJIy4€HUs U3Yy4aeMbIX BellecTB Takas oOpraHusanus
COJIepXaHUsl Kypca CHOCOOCTBYET MPEJCTABICHUI0 XUMHUYECKONW COCTaBISIONMICH Hay4dHOU
KapTHHBI MHpa B JIOTHKE €€ CUCTEeMHOM mpupoabl. Tem cambiM o0ecrieuyuBaeTcss BO3MOKHOCTh
JUTst OpMUPOBaHUS Y 00y4aIOLUXCsl [IEHHOCTHOTO OTHOLLIEHUS! K HAYYHOMY 3HaHHUIO U METOJlaM
MIO3HAaHMs B HaykKe. BaxKHO Takke 3aMETUTh, YTO OCBOCHME COJAEPKAHUSA Kypca IMPOUCXOAUT C
IIPUBJICYEHUEM 3HAHUI U3 paHee M3YYEHHBIX KypcoB: «Okpyxaroumii mup», «buonorus. 5—7
Kj1accb» U «Pusnka. 7 Kiacey.

Jlannast oOpa3zoBaTesibHas MporpaMMa O0OECIeunBaeT YCBOCHUE YHALTUMUCS Ba)KHEHUIINX
XUMHUYECKHX 3aKOHOB, TEOpPUH U MOHATHH; (opMupyeT MNpeacTaBIeHHE O PO XUMHH B
OKPY’KaIoIlleM MHUPE U KU3HM 4esoBeKka . [Ipu 3ToM OCHOBHOE BHMMAaHHUE YAENSIETCS CYIIHOCTH
XUMHYECKMX peakuuid M MeToJaM HX ocyuiecTBieHus . OZHMM M3 OCHOBHBIX ITPHHIIMIIOB
MOCTPOEHUS TPOrpaMMBbl SIBJISI€TCS MPUHIMUI JOCTYHHOCTH . ODKCIIEPUMEHTAlbHbIE JIaHHBIE,
MOJIYYCHHBIE YYAIIUMMUCS IPU BBIITOJIHEHUM KOJMYECTBEHHBIX OIBITOB, MO3BOJIIOT YYalllUMCS
CaMOCTOSTENIBHO [IeJaTh BBIBOJBI, BBIABISATH 3aKOHOMEPHOCTH . Iloaxonasl, 3aJI0KEHHBIE B
coJiepKaHue MPOTrpaMMbl Kypca, CO3Jal0T HEOOXOIUMBIE YCIOBHUS JJISI CUCTEMHOTO YCBOCHUS
yYalIMMHCS OCHOB HayKH, JJIsl 00ecredeHrs pa3BUBAIOIIET0 U BOCIUTHIBAIOIIETO BO3IEHCTBUS
o0y4yeHHs Ha JIMYHOCTH ydamierocs . @opMupyemble 3HaHUS TOJDKHBI CTaTh OCHOBOM CHCTEMBbI
yOexAeHHUI MIKOIbHUKA, IEHTPAJIbHBIM SJPOM €r0 HAy4YHOI'0 MUPOBO33PEHUS .

IHesiu 1 0CO0EHHOCTH U3YyUYEeHUS] Y4eOHOI0 MpeaMeTa

K HampaBieHuio mnepBOCTENEHHONW 3HAYMMOCTH IMpH pealn3aluu o0pa3oBaTeNbHbIX
¢ynkuuit npenMera «XHUMHS» TPAAUIMOHHO OTHOCAT (OpMUpOBAaHME 3HAHUM OCHOB
XUMHYECKOH HAayKH KakK obacTu COBPEMECHHOT'O €CTCCTBO3HAHNA, HpaKTI/IquKOI\/II ACATCIIBHOCTHU
YCJIOBCKA M KaK OJHOIo0 M3 KOMIIOHCHTOB MHpOBOfI KYJbTYPHI. 3a,uaqa npeamMeTa COCTOUT B
(GOpMHUPOBAHUH CUCTEMBI XMMHYECKUX 3HAHWM — BAXKHEUIIMX (PAKTOB, MOHSATHN, 3aKOHOB W
TEOPETUYECKUX TOJOKEHUH, TOCTYIMHBIX 00OOIIEHUI MHUPOBO33PEHUECKOIO XapakTepa, sI3bIKa
HAayKH, 3HAHHUM O HAayY4YHBIX MCTOAaX H3YUCHUSA BCIICCTB U XHUMHUUYCCKHUX peaKuHﬁ, a TaKXE B
(GOpMUPOBAHUU U PA3BUTUU YMEHUH M CIIOCOOOB ACSITENLHOCTH, CBSI3aHHBIX C IJIAHUPOBAHUEM,
Ha6J'IIOI[eHI/ICM U TPOBCACHUCM XHMHUUYCCKOIO OKCIICPHUMCHTA, CO6J'IIOI[€HI/I€M IIpaBul
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Oe3omacHoro oOpaleHuss ¢ BeElIeCTBAMH B TOBCEJHEBHOW >Xu3HU. Hapsny c stum wnenu
U3Y4EHHd TMpeaMeTa B MpPOrpaMMe YTOYHEHBI M CKOPPEKTUPOBAHBI C Y4YETOM HOBBIX
IPUOPUTETOB B CHCTEME OCHOBHOTO o0miero oOpasoBanusi. CeromHss B 00pa3oBaHHH 0CO00
3HAYUMOW MPU3HAETCS HAIPABJICHHOCTh OOYYEHMs] Ha pPa3BUTHE U CaMOpa3BUTHE JIMYHOCTH,
(dopmupoBaHue e€ MHTEIUIEKTa U 001Iel KyabTypbl. OOyueHHe YMEHHIO YYUThCS U MPOJOIDKAThH
cBOE¢ oOpa3oBaHHE CAMOCTOSITEIbHO CTAaHOBUTCS OIHOW M3 BaXKHEHIIMX (YHKIUN yueOHBIX
IIPEIMETOB.

B cBsi3u ¢ 3TUM NpU M3y4YeHUH IIpeMeTa B OCHOBHOM IIKOJIE TOMHUHUPYIOIIEe 3HAaUCHHE
PUOOPENTHN TaKUE LIETH, KaK:

* opMUpOBaHUE MHTEIUIEKTYAIbHO PAa3BUTOM JTMYHOCTH, FOTOBOM K CaMOOOPa30BaHMUIO,
COTPYAHUYECTBY, CAaMOCTOSATEIBHOMY IPHHATUIO PEHICHUH, CIOCOOHOW aJanTHpOBAThCA K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KHU3HU;

* HaIllpaBJICHHOCTb OOY4YEHMsI Ha CHUCTEMaTHYECKOE NPUOOIIEHHE Yydalluxcs K
CaMOCTOSITENIbHOM ~ TMO3HABAaTEJIbHOM  NIEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUS,
(OpMHPYIOITM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHU;

» o0ecrieueHUE YCIOBUH, CHOCOOCTBYIONIMX NPUOOPETEHUIO OOYYAIOUIUMUCS OIbITa
pa3HooOpa3HOW [esATeNPHOCTH, MO3HAHUS W CAMOIIO3HAHMS, KITFOUEBBIX HABBIKOB (KIIFOUYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHHUBEPCATbHOE 3HAUCHUE JJISl PA3IMYHBIX BUAOB JACSITEILHOCTH;

* (opMHUpOBaHHE YMEHHI OOBSCHATh W OLEHHUBATH SIBICHUS OKPYKAIOLIETO MHUpa Ha
OCHOBaHUU 3HAHUU U ONBITA, OJTYYCHHBIX MPU U3yUYEHUU XUMUU;

* popmupoBanue y 00y4yaromuxcsi TyMaHUCTUYECKHX OTHOIICHHIA, TOHUMAHUS IEHHOCTH
XUMHUYECKHX 3HAHUHM i1 BBIPAOOTKU SKOJOTHYECKH I€1ecO00pa3HOro MOBeAeHUs B OBITY U
TPYAOBOM JEATEIIBHOCTU B LEJSAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOIHOMN
Cpelbl;

* pa3BUTHE MOTHBAIIMKM K OOYYEHHWIO, CIOCOOHOCTEH K CaMOKOHTPOJIK U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOEHHsS OOIIEYEIOBEUECKUX IIEHHOCTEH, T'OTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPO(HIIST U HANIPABIEHHOCTH JAabHEUIIIET0 00yUEHUSI.

Mecto yuyeOHOro npeamera « XuMus» B y4eOHOM IJIaHE
B cucreme oOmero o0Opa3zoBaHusi «XuUMUS» [pU3HAHA O0O0S3aTENbHBIM YYE€OHBIM
IOpeMETOM, KOTOpPbI BXOAMT B COCTaB MpeaMeTHOM obnactu «EcTecTBEeHHO-Hay4HbIE
peIMEThI». YYeOHBIM TUTAHOM Ha €€ M3ydeHue OTBeleHO 68 ydueOHBIX YacoB — 1o 1 4 B
megemo B 10 1 11 kiraccax COOTBETCTBEHHO.

Conep:xanue 00pa3oBaHuA 10 rogaM 00y4eHUs
(mpakTuueckas 4acTh y4eOHOro CoJIepKaHus npeamera ycuieHa
MaTepHaTbHOTEXHUYECKOW 0a30oi 1eHTpa «Touka pocTta» , MCMONB3YeMOTO s pean3allud
00pa3oBaTeNbHBIX TPOrPaMM B paMKax MpernoaBaHus XUMHUH).

10 KJIACC
Beeoenue (2 u)

Opranndeckass XuMusl — XUMUSL COEAMHEHUH yriepoaa. OpraHnyeckue BEIeCTBa, UX CBOMCTBA U
OTJINYUS OT BELIECTB HEOPTaHMYECKUX. ['pynmbl NPUPOAHBIX MU CUHTETUYECKHUX COEIUHEHUM.
OcHoBHbIE nonoxeHus Teopun A. M. bytiepoBa. ['omonoru. ['omonornueckuit psaa. ['pymnmsl
MIPUPOJHBIX, UCKYCCTBEHHBIX M CHHTETHYECKUX COEIUHEHUN.

Yeneeooopoowvl u ux npupoonvie ucmounuxu (11 u)

[Tpupoansrii ra3. YrmeBogoponasl. [IpenenpHbie yriieBogopoasl — ankanbel. OOmas (opmyna
aJIKaHOB, MpaBUJIa COCTABJIEHHUS Ha3BaHUM ajkaHOB. MexayHapoaHas HoMeHkiaaTtypa MIOTTAK.
@u3nyecKue CBOWMCTBA AJIKAHOB, MX 3aBUCUMOCTb OT COCTaBa MX CTPOEHUA. XUMHUUYECKHE
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CBOMCTBa: TOpEeHHE, TAIOTCHUPOBAHNE U AeruapupoBanue. [lomydeHne alkaHOB U3 TPHUPOTHOTO
ra3a u HeTH. [Ipumenenue.

HenpenenbHuble yrieBoaopoabl. DTHWIEH — HOHATHE O 7-cBA3U. OOmas ¢opMyna alkeHOB,
XapaKTepuCTHKa ankeHoB. [IpaBuia Ha3BaHUS AJIKEHOB IO MEXAYHApOAHOW HOMEHKIATYpE.
Buapl nzomepun ankeHoB. usznueckre CBOMCTBA aIKEHOB. XMMUYECKUE CBOMCTBA HA MPUMEPE
ATWJIEHA: PEAKLUHU INPUCOECIUHEHUS, KAUECTBEHHbIE pEaKIMM Ha JBOHHYIO CBs3b. Peakuun
nojguMepusanuu u noiaudTwieH. [lomydyeHue HTwieHAa M €ro IpHUMEHEHHue. AJIKaJIUEHBI.
byranuen-1,3. Xumuyeckue CBOWCTBA: peakUUHU MNPUCOCAMHEHHUs, mnojJuMmepusanuu. Kayuyk
OyraaueHoBblil. [lomyueHue cuHTeTHYECKOro Kaydyka OyTtaaueHoBoro wmetona JleGenesa.
Anxunbl. AuerwneH. OOmias ¢opMmyna ajlkMHOB, MpaBHJIa Ha3bIBAHHUS IO MEXIYHAPOIHOU
HOMEHKJIaType. Bunabl m3omepuun, NojiydeHHE aleTWIeHa U €ero npuMeHeHue. duznueckue
CBOMCTBA QJIKMHOB Ha MpuMmepe aineTwieHa. KadecTBEHHble peakUMM Ha  aJKUHBL.
[TonMBUHUIXTIOPUA, €r0 CBOWCTBA U NMPUMEHEHHE. APpOMaTHYECKUE YTIEBOAOPOIbl Ha IPUMEPE
6ensona. CoctaB MOJIEKyJbl, CTpyKTypHBIE popmynbel Kekyne u coBpemennas. I[lomydenue u
cBoiictBa OeH3ona. Ilpumenenue Oen3ona. IlpupojaHble MCTOYHHMKHM YIJIEBOAOPOJOB, HX
nepepaborka. Ileperonka u KpekuHT HepTH. beH3WH: OKTaHOBOE 4YHCIO OEH3WHOB.
OpakIMOHHAs TEPEeroHKa, WU PEeKTHPHUKAIUS. I'eneTnueckasi CBsI3b  YIVIEBOJOPOJOB.
VYcraHoOBIEHHME  NPUYMHHO-CIEACTBEHHOM  CBSA3M  MEXAY CTPOCHHMEM, CBOWCTBAaMU U
npuMeHeHrneM. CXeMbl TeHETHUECKOU CBSI3U YIIIEBOJOPOIOB.

Kucnopoo- u azomcooepiicawgue opzanudeckue coeOuHeHus u ux npupoonsvie ucmounuxu(18
u)

OyHKIMOHATIbHAs TUAPOKCHIbHASA rpynna. [IpeaenbHbie oqHOaTOMHBIE CcUpThI. M3omepus u
HOMEHKJIaTypa cnupToB. [Ipumenenue u nonyyenue cnuptos. [lonyyeHue sTaHosa U3 3TUIIEHA U
TJIIOKO3bl.  XMMHYECKHE CBOWCTBA CHUPTOB: TOPEHUE, B3aUMOACHCTBUE C HATPHEM,
Jeruapartanus (BHyTPUMOJCKYISIpHAST U MEKMOJIEKYIISIpHAsT ), OKUCIICHUE B aJIbJICTU/IbI, PEAKITUs
srepudukanun. Gusnonorndeckoe NEUCTBHE CIIUPTOB HA OPraHU3M 4YelioBeka. MHOToaTOMHBIE
CIUpPTHl Ha TpuMepe miuuepuHa. KadecTBeHHass peakiuss Ha raunepud. [IpumeHenne
MHOTOAaTOMHBIX U OAHOATOMHBIX cnupToB. CocTaB MoOJeKynbl. B3auMHOe BiusiHHE aromMa B
MoJleKyne ¢eHoNla; ero XuMudeckue cBoiicTBa. [lomyuenume ¢eHona U3 KaMEHHOTO YIJs.
KokcoBanue xamennoro yrius. [Ipumenenue deHona. OxpaHa okpyxaromiei cpeabl oT (eHoa.
Anbaeruasl U KeToHbl. AuieToH. [lonyueHue anbaeruioB: OKUCIEHUE CIUPTOB. DopManbaeru.
VkcycHbIl  anmpaerusi. XUMHYECKHME CBOMCTBA  ajbJETUIOB: KAYECTBEHHBIC PEAKIIHH,
ruapupoBanue. KapOokcunbhas rpynma. KapOboHoBeie kucioThl. [IpenensHbie 0THOOCHOBHBIE
KapOOHOBBIE KHCIIOTHL. HempeaenpHble KapOOHOBBIC KHCIOTHI: OJCHMHOBAsT M JIMHOJCBAS.
MypaBbrHas U yKcycHas KUCIOThl. DuU3nUecKkre CBOMCTBa KapOOHOBBIX KHCIOT. XHUMHUYECKHE
CBOICTBa KapOOHOBBIX KHCJIOT: OOIIEKUCIOTHBIE U crnenuduueckue. Bwicime kapOOHOBBIE
KHUCTIOTHI — CT€APUHOBAs M MAJIBMUTHUHOBAS, UX CONU — MblIa. CIoKHBIE YPUPHI: HAXOXKICHHE B
npupone u npuMeHeHue. Peakmus srepudukanuu. Kupel. XUMUYECKHE CBOWCTBA KHUPOB:
TUAPUPOBAHUE PACTUTENBHBIX Macell, TUAPOJIN3, OMBUICHHE. YTIEBOJABI, UX KiaccuUKarius.
CoctaB M cTpoeHHME TIIOKO3bl. [JIOKO03a — anbJeruAoCIUpPT, €€ XHWMHUYECKHE CBOMCTBA.
IIpumenenne rmroko3el. Ppykro3a. [lucaxapupabl: caxaposa, JIAKTO3a W MaJIbTO3a.
[Tonucaxapuapl: KpaxMall u 1eJuTron03a. Peakuns nonukonaeHcau. KauecTBeHHas peakius Ha
KpaxMmai. ['eHeTnueckas CBsSI3b MEXY KJacCaMH OPraHUYECKUX coeauHeHHi. MaeHTudukanus
OpPraHMYeCKHX COEIMHEHUH. PacueTbl o ypaBHEHUsIM peakuuil. AMUHBI. CTpOoeHUE MOJEKYI.
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AwmwuHorpymnma. Kmaccudukamuss amMmuHoB. Du3MYecKHe W XWMHUYECKHE CBOWCTBA aMUHOB.
AHnnuH. IlonyuyeHue UM IHpUMEHEHME aHWIMHA. AMHHOKHCIOTBHI. XHMHUYECKHME CBOWCTBA
aMUHOKMHCIIOT:  B3aUMOJCHCTBHE C  KHCIOTAMH, OCHOBAHUSIMH, CIHMPTAMH, PpEaKIUsd
nonukoHaeHcauuu. llentuanas cBsa3b. [IpuMeHeHME aMHUHOKHCIOT. benku, uMX CTpyKTypa.
XvUMHYEeCKHE CBOWCTBA OENKOB: JeHAaTypauusi, THApPOJU3, KadeCTBEHHbIE PpEaKLUU.
buonornueckne ¢ynknuu OenkoB. Hykneumnoseie xucnotsl: JIHK, PHK, ux dyakuum.
buorexnonorus. ['enHass uHxeHepus. ['eHeTHMyeckas CBs3b MEXAY KJIacCaMH OPraHUYECKHX
BEILECTB. 3aKpEIUICHUE 3HaHUU 110 TeMe. Perienue pacyeTHbIX 3a/1a4.

Hckycemeennvle u cunmemuueckue noaumeput (2 u)
Cunrerndeckue noiaumepsl. CTpyKTypa MaKpOMOJIEKYJ HOJIMMEPOB: JIMHEHHAs!, pa3BeTBICHHAs
u npocrpancTBeHHas. [lonudtunen. [lomunponmien. Cunrermdeckue BosiokHA. CTpyKTypa
CUHTETHUYECKUX BOJOKOH. CHHTETHYECKHE KaydyKu: OOIIero M CHEIHAlbHOTO Ha3HAYeHUS.
TepMopeakTUBHBIE I TEPMOIUIACTUUECKHUE TTOTUMEPHI.

3axnrouenue (2 u)

[ToBTOpeHre u 3akperyieHHe 3HaHui 1o TeMaM: «Kitlacchl OpraHM4ecKuX COEOUHEHHUINY,
«XUMUYECKHE CBOMCTBa OPraHUYECKUX COCTMHEHUI». Pemenne YpaBHEHU,
IKCIIEPUMEHTATBHBIX 3a/1a4. [10AroTOBKAa K MTOTOBOM KOHTPOJIBHOM padoTe.

11 KNIACC

Cmpoenue eewecmea(ll u).

Pa3Butne mnpencraBieHM O CTpoeHMM aroma. Monenu CTpOeHus aroMma. OJIEMEHTapHBIE
YaCTHUIIBI: MPOTOH, BJIEKTPOH, HEHTPOH. DHepreTuueckuil ypoBeHb. OpOHUTasb, 3JIEKTPOHHBIE
o0naka.

OTKpBITHE 3aKOHA U CO3/IaHUS MIEpUOANYecKoi cuctemsl. [leproanuecknii 3aKoH B CBETE yUEHUS
O CTpPOEHUMM aTOMOB. 3HAu€HUE TMEPUOJUYECKOW CHUCTeMbl M mepuoisl cucremsl J.U
Meneneesa.

KatnoHs! ¥ aHHOHBI, MOHHBIE KPUCTAIUIMUECKHUE PEIIETKH. DIEKTPOOTPULIATEIbHOCTD, MOJIIpHAs
U HeToJIsApHast KoBajJeHTHas cBsi3u. OOMEHHBIN U JOHOPHO-OOMEHHBIH MeXaHU3M 00pa3oBaHUs
KOBaJICHTHOM CBS3U. MOJIEKYyJIIpHBIE M aTOMHBIE KPUCTAJUNINYECKUE PEIIETKH.

OCOOEHHOCTH CTPOEHHS aTOMOB MeTaia. MeTalinueckass XMMUYecKas CBA3b, METAIIMUECKast
KpUCTAJIIIMYECKas pemeTka. MexxMoneKyspHas 1 BHYTPUMOJIEKYIISIpHAs: BOAOPOJHAs CBSI3H.
[Tonmumepsl IPUPOAHBIE, HCKYCCTBEHHbIE M cHHTeTHYecKue. [lnactMaccel, BOJIOKHA, KaydyKH U
HEOpraHMYecKre NOJUMEpHI, UX npeacTtaButenu. [lonydyeHne n npuMeHeHue noJIuMepoB.
OcoOeHHocTH CTpoeHMsI Ta30B. MoJsipHbII 00beM razoB. CmecH ra3oB — BO3/1YX, MPUPOIHBIN
ra3. [IpeacraBureny ra3oo0pa3HbIX BEIIECTB: BOAOPOJ, KHCIOPOA, YITIEKHCIBIM Ta3, U T.A. UX
HoJy4eHue, coOupaHue, pacro3HaBaHHe.

Bona, ee Ouonormueckas ponb. KpyroBopor Boasl B mnpupone. [IpumeneHue Bonabl B
IPOMBIIIJICHHOCTH, CEIbCKOM X03siicTBe U B ObITY. JKecTKkocTh Bo/ibl. BpeMeHHas u mocTossHHAs
KECTKOCTh BOJIbI M CIOCOOBI ee ycTpaHeHHs. Kucnble comu. MunepanbHble BOAbl. JKuakue
KPUCTAJIJIbI, X UCIOJIB30BAHUE.

Kpucrannmueckue u  amopdHble  BemiectBa.  [IpuMeHeHne  aMOp(HBIX  BELIECTB.
OTHOCHTENBHOCTD HEKOTOPBIX XUMUYECKUX IIOHATHH.
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HucrniepcHbie cuctembl. Kiaccupukamus AMCIEPCHBIX CHCTEM IO arperaTHOMY COCTOSHHIO.
OMyIbCHH, CYCIICH3UH, a3PO30JIH, TeJIH, 3011, KOATyJISALUs, CHHEPE3HUC.

3aKOH IOCTOSHCTBAa COCTaBa BemlecTB. MaccoBas M OObEMHasi 10Nl KOMIIOHEHTOB CMECH.
MaccoBasi 10711 PacTBOPEHHOTO BEIECTBA, IpUMeced, MpoJayKTa peakuuu. MomnspHas
KOHI[EHTPAIIH.

[ToBTOpeHre W 3akpeluieHHe 3HAaHWK 10 TeMe, pPEIICHHWE OSKCIICPUMEHTAILHBIX 3a/Ja4 Ha
HAXOXXJCHHE MacCOBOW M OOBEMHOH JOJNHM BeElleCTBA B KOMIIOHEHTaxX CMecH. PerieHue
YPaBHEHHI pEaKIUil ¢ Pa3IMYHBIMUA TUMIAMH XUMHUYECKOH CBsi3u. [1oIroToBKa K KOHTPOJIBHOU
pabore.

Xumuueckue peaxyuu(8u)

XUMUYECKUE PEaKIUU WM XUMHUYECKUE SIBICHUSA. AJUIOTPOINUS. AJUIOTPONHBIE MOAUGPUKALINN
yriaepoaa, cepsl, pochopa, onoBa u kucinopona. Mzomepsl. M3omepus. Peakuuu nzomepuzanuu.
[TprunHBl MHOrOOOpa3usl BEIIECTB: aUIOTPOIUS U U30MEPUSL.

Peakuuu coenuHenus, npucoeIMHEHNs, 3aMelIeHus], peakunn ooMeHa. [Ipasuno beproine. Dk30-
U SHAOTEpMHUUYECKHE peakiuu. TeruoBod 3(PdeKkT XuMudeckux peakuuid. TepMOXuMHUYEcKue
YpaBHEHUS.

CKopoCTh XUMHUYECKOU peakiuu. ['OMOreHHbIe U reTeporeHHble peakiuu. GakTopsl, BIUSIOLINE
Ha CKOpOCTh xuMuueckor peaknuu. IlpaBuno Ban-I'opda. Depmentbl. HHrHOUTOPHI.
HeoOpatumple u oOpaTuMble peakiuu. Xumudeckoe paBHoBecue. [Ipunmmm Jle Illarenbe.
YcnoBus cMelieHus paBHoBecHs. BEIOOp ONTUMAaNIbHBIX YCIOBHIA.

Ponb Bonbl B mpeBpamieHun BemiectB. Kitaccugukanus BemecTs 1Mo pacTBOPUMOCTH B BOJE:
pacTBOpUMBIE, MaJOPaCTBOPUMBIE M NPAKTHUECKU HEPACTBOPUMBIE. DNEKTpoJauThl. CTEneHb
AIIEKTPOJINTUYECKOW nucconnanuu. [uapomus oOpatuMmelii U HeoOpatumbiil. ['maponus
OpPraHWYECKUX BELIECTB, IIEIIOYHONW TUAPOIU3 KUPOB.

Crenenp okuciaeHus. OrmnpenesnieHUe CTENEHW OKUCIEHUS 1o (opMyie COCTUHEHHS.
OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakiuu. OKUCINUTENb U BOCCTAHOBUTEND. JJIEKTPOJIA3 —
KaK OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIN IpOILECC. DJIEKTPOJIU3 PacIUlaBOB M PacTBOPOB  Ha
npuMmepe xaopuaa Hatpus. [IpakTudyeckoe NpUMEHEHHE DIIEKTPOIIN3A.

Pemienne »SKCIEpUMEHTANBHBIX 337a4 110 TEME: pEeaKIUu 3aMELEHUs, IPUCOCIUHEHHUS,
TUIPOJIN3, OKUCIIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [loaroToBka K mpoBepoYHOi padoTe.
Pemenne skcnepuMEHTaNbHBIX 3ajad IO TEMe: XHMHYECKOe paBHOBEcHE, OOpaTHUMble U
HeoOpaTUMbIE peaklMM, OJJIEKTpoJuTHYecKas nuccoumanus. [loaroroBka K MpoBEpOUYHOM
pabore.

Bewecmea u ux ceoiicmea (9 u)

B3auMopeiicTBue MeETaJIOB ¢ HEMETaUIaMH, BOJIOH, pacTBOpaMH KHCJIOT U  COJIeH.
ONEKTPOXUMUYECKUA  psAJl  HANPSOKEHUW — MeTalyioB.  B3auMopeilcTBue  MeTalioB ¢
OpraHUYECKUMH BEIIECTBAMHU.

Koppo3us metanios, ee Buabl. CiocoObl 3alIUThl OT KOPPO3UH.

®dusnueckue CcBoilcTBa HeMmeTaiwioB. OKHUCIWUTENbHBIE M BOCCTAaHOBUTEIBHBIE CBOMCTBA
HemeTa/ioB. CpaBHUTENbHAs XapaKTEpUCTUKAa TallOTEHOB Kak HauOoliee  THIMYHBIX
IIPEACTABUTENIEH HEMETAIIIIOB.

Knaccudukanmst kuciaor. XuMuueckne cBoMcTBa KUCIOT. OcoOble CBOMCTBA a30THOM M CEpHOM
kuciot. [lomyuenue u npuMeHeHHe KUCIOT.



OcHoBanusl, ux Kiaccuukamms. XUMHUYECKHE CBOWCTBA OCHOBaHWM. PelieHne XWMHUYECKHX
YpaBHEHUI B3aUMOJICVCTBUSI OCHOBAHUM C IPYTUMU XUMHYECKUMHU JJIEMEHTAMH.
Knaccudukanus coneit: cpemHue, KHCIbIe, OCHOBHBbIC. XHMHYECKHE CBOWCTBA COJICH.
[IpeacraButenu coseit u ux 3HaueHue. KauecTBeHHbIE peakIiMy Ha KATUOHBI U AHUOHBI.
[ToHsiTHE O TEHETHMYECKOW CBSI3M M TIEHETUYECKUX pAdax. | eHEeTHYeCKHil psa  MeTajlia.
I'enetnueckuii psa Hemetaia. OCOOEHHOCTH TEHETHYECKOTO Psiia B OPTaHMYECKOW XUMHUH.

3axnrouenue (6 u)
Pemennie skcniepuMeHTANbHBIX 3a/1a4. 3akperuvieHue npoijaeHHoro marepuana. [loaroroBka k
HUTOTOBOW KOHTPOJILHOH paboTe.

Ilnanupyembie pe3yabTaThbl 0CBOEHHUS Y4eOHOI0 NMpeaMeTa

Juunocmuuvie  pesynomamur  Obyuarowuiica  noOaAyuum  603IMOMCHOCHMYL 0N
dopmuposanusn credyrowux ruunocmuvix YY/1:

. OIlpeieIeHne MOTUBALIUY U3y4eHUsl y4eOHOro MaTepuaa;

. OLICHMBAHHE YCBAaMBAEMOI'0 Y4eOHOro Marepuasna, MCXOls M3 COLMAIbHBIX U
JIMYHOCTHBIX [ICHHOCTEH;

. HOBBIIIEHUE CBOErO0 OOpPa30BaTEIbHOIO YPOBHSA M YPOBHS TOTOBHOCTH K
U3YYEHHIO OCHOBHBIX HCTOPUYECKUX COOBITHM, CBA3aHHBIX C PA3BUTUEM XUMUU U OOIIECTBA;

. 3HAaHUE IIPABUJI IIOBEJICHUS B UPE3BBIYANHBIX CUTYaLIUAX;

. OLICHUBAHKE COLMAIBHON 3HAYMMOCTH POQECCHii, CBA3aHHBIX C XUMHEH;

. BJIaJICHUE MpaBWIaMU 0€30MacHOro OOpalleHus] ¢ XMMMYECKUMH BEILECTBAMU U

000pyI0BaHUEM, TIPOSIBIICHUE IKOJIOTHIECKON KYJIbTYPHI .

Memanpeomemmoie pe3yiomamnol

PeryasituBubie

Obyuarowuiicss NOAYYUm 803MONCHOCMYb 015 POPMUPOBAHUS CLEOVIOUWUX PeSYNAMUBHBIX
YViI:

. [enenojaraiie, BKIOYas IIOCTAaHOBKY HOBBIX IeJeld, mpeoOpa3oBaHUe
MPAKTUYECKON 3a7auyd B TO3HABATEIbHYIO, CAMOCTOSTEIbHBIA aHANIMU3 YCIOBUN TOCTHIKEHHS
[eId Ha OCHOBE Y4Y€Ta BBIICICHHBIX YYHTEIEM OPHEHTHPOB JEHCTBUS B HOBOM Y4E€OHOM

MaTepuane;
® IJIAHUPOBAHUC ITYTU JOCTHIKCHUA ueneﬁ;
. yCTaHABIIEHUE IIEJIEBBIX TPUOPUTETOB, BBIJCICHUE albTEPHATUBHBIX CIOCOOOB
JIOCTYOKCHHUS 1IEJTH U BBIOOp Hambosiee 3 PeKTUBHOTO crtocoba; © yMeHHe CaMOCTOSITEIIBHO

KOHTPOJIMPOBATH CBOE BPEMsI U YIPABIATh UM; * YMEHUE MPUHUMATh PEIIeHUsI B MPOOIeMHON
CUTYallNH;

. MOCTAaHOBKAa YUYeOHBIX 3a/lay, COCTABIICHHWE TUIaHA U IOCJIEI0BATeILHOCTH
JICCTBUI;

. OpraHu3aIys paboyero MecTa Mpy BBHIMTOJTHEHUU XUMUYECKOTO IKCIIEPUMEHTA,

. MIPOTHO3UPOBAHUE PE3yIbTATOB O00yUEHHUs, OIICHMBAHWE YCBOCHHOTO MaTepHala,

OLIEHKa KayecTBa W YpOBHS NOJYYEHHBIX 3HAHUH, KOPPEKUHs IJIaHa U crnocola AeWCTBUS MpU
HeoOxoaumocTH . [lo3HaBarenbHbie OOydaromuiics MOTYyYUT BOZMOXKHOCTE JUIsl OpMHUpPOBaHUS
CIEAYIOLIMX ITO3HaBaTeNbHbIX Y'Y /I:

. IIOUCK U BBIJIENICHHE HH(POPMALIUY;

. aHaJM3 YCIOBHM M TpeOOBaHMI 3a/1a4H, BHIOODP, COMOCTABICHHE U 00OOCHOBaHME
crioco0a perIeHus 3aa4H;



. BbIOOp Hambosee 3(P(PEKTUBHBIX CIOCOOOB pEIIEHUS 3a/a4d B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHIA;

. BBIJIBUKEHUE 1 000CHOBaHME TUIIOTE3bI, BEIOOP criocoba e€ mpoBepKH;

. CaMOCTOATENIFHOE CO3JIaHHE AJITrOpPHTMa ACATEIBHOCTH INPH pEIICHHH IMPoOieM
TBOPUYECKOT'0 U IIOMCKOBOT'O XapaKTepa;

. YMEHHS XapaKTEepHU30BaTh BEIIECTBA 10 COCTAaBY, CTPOCHHIO U CBOICTBaM;

® ONMCHIBAHNE CBOMCTB: TBépI[BIX, KUIKUX, I‘a3006pa3HBIX BCIICCTB, BBIJACICHUC UX
CYIIECTBEHHBIX PU3HAKOB;

. n300pakeHre cOCTaBa MPOCTEHIINX BEIIECTB C MMOMOIIBI0O XUMHUYECKUX (HOpMyT U
CYIIHOCTH XMMUYECKUX PEaKIUi C TOMOIIbIO XMMUYECKHX YPaBHEHUH;

. NpoBe/IeHUE HAOIIOJCHUH, ONTMCAHNE TIPU3HAKOB U YCIOBUHM TEUCHUS XUMUYECKUX

peaKIuii, BHITOJHEHUE XUMHUYECKOT0 IKCIIEPUMEHTA, BBIBOJIBI HA OCHOBE aHAJIM3a HAOJFOICHUI
32 JKCHNEPUMEHTOM, pEIICHUE 3aJad, MOJTy4eHHEe XHUMHYECKOH HMH(OpMAlUU W3 Pa3IHdHBIX
UCTOYHUKOB,;

. YMEHHE OpraHU30BBIBATH UCCIICIOBAHUE C IENIBIO TIPOBEPKH TUIIOTE3;

. YMEHUE JIeNIaTh YMO3AKIFOUEHHS (MHIYKTHBHOE | 110 aHAJIOTUH) U BBIBOJIBI,

. YMECHHE OOBCKTHBHO OICHWBATh WH(MOPMALUIO O BEMIECTBAX M XUMHUYCCKUX
nporieccax, KpUTUICCKH OTHOCHTBCS K TICEBIOHAYYHOW UHPOPMALIUH.

Kommynurxamuenuie

Obyuarowuiica  nomyuum  603MONCHOCMb Ol (QOPMUPOBAHUSL  CNLeOYIOUUX
Kommynuxamusnvix YV/I:

® IMOJIHOC M TOYHOC BLIPAKCHHC CBOUX MBICIIEH B COOTBETCTBUHM C 3aJadyaMu H
YCJI0BUSAMH KOMMYHUKAIIUU;
® AZICKBATHOC HCIIOJIb30BAHNUEC PCYUYCBLIX CPCACTB IJId Y4YaCTHUA B IOUCKYCCHUU U

apryMEHTallu CBOCH MO3UINH, YMEHHE MPEJICTABIIATE KOHKPETHOE COIEPIKaHUe C COOOIICHUEM
€ro B MMCbMEHHON U YCTHOH (opMe, onpesieieHne Cloco00B B3aUMOAEHCTBHS, COTPYJHUYECTBO
B IIOMCKE U cOope NHpOopMaIy;

. olpesielIeHne CIocoO0B B3aUMOEHUCTBUS, COTPYAHUYECTBO B IOMCKE U cOope
uH(poOpMallMy, y4yacTHE B Juajore, IJIAHUPOBaHUE OOIIMX CHOCOOOB pabOThl, MpPOSBIECHUE
YBa)XXUTEJIBLHOTO OTHOLIEHUS K APYTUM y4alluMcs;

. ONMCAHNE COJAEPNKAHMS BBINOJIHAEMBIX ICHCTBHI C LEIbI0 OPUEHTUPOBKH B
IIPEIMETHONIPAKTUYECKON JEATENBHOCTH;

. YMEHMsI YUUTHIBATh Pa3HbIe MHEHUS U CTPEMUTHCS K KOOPAMHAIMHU Pa3IUYHBIX
MO3ULUI B COTPYAHUYECTBE;

. dbopMyIupoBaTh COOCTBEHHOE MHEHHWE U TIO3UIMI0, apryMEHTHpPOBaTh U
KOOPJMHUPOBaTh €€ C MO3ULMAMHU HapTHEPOB B COTPYJHHUYECTBE NpPU BBIPAOOTKE OOIIEro
pelIeHus: B COBMECTHOM JI€ATEIbHOCTH;

. OCYIIECTBIIATh  B3aUMHBIA KOHTPOJIb M  OKa3blBaTb B  COTPYJHUYECTBE
HEOOXOAMMYIO B3aUMOIIOMOIIIb;

. IUITAHUPOBaTh OOIIME CIOCOObI PabOTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIHIO,
OLICHKY JAeMCTBUI MapTHEPA, YMETh YOCKIaTh;

. UCIIOJIb30BaTh aJIeKBaTHbIE S3bIKOBBIE CPEJCTBA /ISl OTOOpPaKEHUSI CBOMX YYBCTB,
MBICJIE, MOTUBOB U TOTpEeOHOCTEH; 0TOOpakaTh B peuu (ommcaHue, 00BSICHEHNUE) CONepKaHUE
COBEpILAEMbIX JIeHCTBUM, Kak B (OpMe I'POMKON COLMAIM3UPOBAHHOW peuH, Tak U B (opme
BHYTPEHHEH peuu;

. pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHIIMIO, MCIIOJb3Ysl CPEICTBA YCTHOW MU
NUCbMEHHOW KOMMYHHMKAllMM TpU paboTe ¢ TeKcTaMu Yy4yeOHHMKa U JONOJHUTEIbHOMN
JUTEPaTypOi, CHpPaBOUYHBIMU TaOJMIIaMH, MPOSIBISATH T'OTOBHOCTh K YBAKEHHIO MHOH TOYKH
3peHus npu o0CYKIECHUH PE3yJIbTaTOB BHIIOJIHEHHOMN paboTHI.



Ilpeomemnvimu pesynomamamu uszyuenus npeomema «Xumusa» ¢ 10 knacce
AGNAIOMCA ClleOylouiue YMEHUA:
1. B mo3HnaBarenpHOU cdepe:

e JlaBaTh OIpEJEJICHHS W3YYCHHBIX MOHITUN: «XUMHUYECKHI 3JEMEHT», «aToM», «UOHY,
«MOJIEKYJIa», «IIPOCTHIC U CIIOKHBIC BEIIECTBA», «BEIIECTBO», «XUMUYECKas (GopMyiay,
«OTHOCUTEJbHAs ~ aTOMHAas  Macca», «OTHOCHTENIbHAs  MOJIEKYJISIpHAas  Maccay,
OpraHUYeCcKHe BEIECTBa, UX KiacCU(UKAIUs U HOMEHKIATypa, CBOMCTBA, MOJIyuYCHHE U
NPUMEHEHUE; HM30MEpHsS, TOMOJIOTHUS, IOJIMMEpBl, TUIBl XMUMHYECKHUX OPraHMYECKUX
peakuuii u zip.

e OmucaThb JEMOHCTPAllMOHHBIE M  CaMOCTOSITEIbHO  IPOBEJEHHBIE XMMHUYECKHE
AKCIIEPUMEHTHI;

e ONUCHIBATH U PA3IUYaTh U3yYCHHBIE KJIACChl OPraHUYECKUX COCAMHEHUN, XUMUYECKUE
peaxkuuu;

e KJIacCU(ULIUPOBATH U3YUCHHBIEC OOBEKTHI U SIBJICHHUS,

e JleNaTh BBIBOABI M YMO3AKIIOUEHUS U3 HAOIIOJCHUM, M3YyYEHHBIX XUMHUYECKHUX
3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOMCTBA HEU3YUYCHHBIX BEILECTB IO aHAJIOTUU CO
CBOMCTBAMM M3YyYEHHBIX;

e CTPYKTYpPHPOBATh M3yYCHHBIH MAaTepUAI U XUMUYECKYI0 MH(OPMAIIHIO, MTOJTYYCHHYIO U3
JIPYTHX UCTOYHHUKOB;

e MOJEIUPOBATH CTPOSHUE OPTaHUYECKUX BEIECTB.

2. B IEGHHOCTHO — OpPUEHTAIMOHHOH cdepe:

e AHAJNM3UPOBATh U OICHUBATh TOCJIEACTBUSA [UIsI OKpYKaloIehd cpeasl OBITOBON U
IIPOM3BOJICTBEHHOMN JESITEIbHOCTH YEJIOBEKA, CBSA3aHHOM ¢ epepabOoTKOM BEIIECTB;

3. B TpynoBoii cdepe:

e IPOBOJUTH XUMUYCCKUH IKCTICPUMEHT;

4. B chepe Oe3omacHOCTH KUZHEACITETLHOCTH:

e  OKa3bIBaTh MEPBYIO OMOIIb IPU OTPABIECHUAX, 0XKOTraxX U JIPYrHX TpaBMax, CBSI3aHHBIX C
BEIIECTBAMHU U JJaOOPaTOPHBIM 00OPYJOBAHUEM.

e  VY4YeHUK HAYy4UHMTCH:

o Ha3vleamp U3yYEHHbIE BEUIECTBA MO «TPUBUAIBLHON» UM MEXIYHAPOIHOU
HOMEHKJIAType;

o onpedenams. BAICHTHOCTb U CTEIIEHb OKUCIICHUS XUMUUECKHUX 3JIEMEHTOB, TUII
XUMHUYECKOH CBSI3M B COEIMHEHUSIX, 3aps]l MOHA, XapaKTep CPebl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHHUM, OKUCIUTEND U BOCCTAHOBUTEb,
MPUHAJJIEKHOCTD BELIECTB K PA3JIMYHBIM KJIacCaM OPraHU4YEeCKUX COEIMHEHU;

o Xapakmepu306amby. SIEMEHTHI MaJbIX IEPUOJIOB 110 UX MOJIOKEHHUIO B
nepuoanueckoi cucreme J[.1.MennaeneeBa; o0mue XuMHIECKHE CBONCTBA
METaJJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTAHMYECKUX U OPTaHUUYECKUX
COEIMHEHU; CTPOCHNE U XUMHUYECKHE CBOWCTBA U3YUEHHBIX OpPraHMYeCKUX
COCJIMHEHU;

o  00BACHAmMY. 3aBUCUMOCThH CBOWCTB BEUIECTB OT UX COCTAaBa U CTPOCHMUS; IPUPOTY
XUMHYECKOM CBSI3M (MOHHOM, KOBAJICHTHOM, METAJUIMYECKOM ), 3aBUCUMOCTh
CKOPOCTH XMMHUYECKOW PEAKINH U MOJIOKEHUS XMMHUECKOTO paBHOBECHUS OT
pa3IN4YHbIX (HaKTOPOB;

O  GbINOJIHAMb XUMUYECKUIL IKCREPUMEHmM TIO PACTIO3HABAHUIO BaXKHENUIITNX
HEOPTraHWYECKUX U OPraHUYECKUX BEIIECTB;

o HpPO8OOUmMb CaMOCTOSATENbHBIN MOUCK XUMUYECKON NH(POPMAIUH C
MCIOJIb30BaHUEM PA3IMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISPHBIX U3/IaHUH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHEeTa); HCTIOIb30BaTh
KOMIIBIOTEPHBIE TEXHOJIOTUU AJIs1 00pabOTKHU U Mepeiayil XUMUYECKOM
UH(OPMALIMH U €€ TPEICTaBICHUS B pa3IMYHbIX (hopMax;
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Y4YeHHK NOJYyYHT BO3MOKHOCTh HAYYUTHCS:

BbIIBUT'aTb W TPOBCPATH OIOKCIOCPUMCHTAJIIBHO THUIIOTC3bI O XHMHUUYCCKHUX CBOMCTBaX
BEIIIECTB Ha OCHOBE UX COCTaBa M CTPOEHMsI, UX CIIOCOOHOCTH BCTYNAaTh B XMMHYECKHE
peaKIMu, O XapaKTepe U MPOIYKTaX Pa3IMYHbIX XUMUYECKUX PEaKIHii;

XapakTepu3oBaTh BeElLIECTBa IO COCTaBy, CTPOCHMIO M CBOICTBaM, YCTaHaBIMBATb
MPUIUHHO-CJICACTBCHHBIC CBA3HU MCKAY JaHHBIMH XapPaKTCPHUCTUKAMHA BCILICCTBA,
COCTaBJIATh MOJIEKYJISIPHBIE M IIOJIHbIE MOHHBIE YPAaBHEHUS 10 COKPALIEHHBIM HOHHBIM
YpaBHEHUAM,

IPOTHO3UPOBAaTh  CIHOCOOHOCTh  BELIECTBA  HPOSIBJIATH  OKHUCIMTENbHBIE WU
BOCCTAaHOBUTEIIbHBIE CBOMCTBA C YYETOM CTEIICHEH OKHCICHHS 3JIEMEHTOB, BXOISIIUX B
€ro coCTaB;

COCTaBJIATH YpaBHCHUA peaKuHﬁ, COOTBCTCTBYIOLIUX IIOCJIICAOBATCIBbHOCTHU
IPEBpALLCHUI HEOPraHMUECKUX BEIIECTB Pa3IMUHBIX KJIACCOB;

BBIJIBUTaTh M TPOBEPATH HKCIEPUMEHTAIBHO THUIIOTE3bl O pe3ylbTaTax BO3ACUCTBUSA
pa3InYHbIX (PAaKTOPOB HA U3MEHEHUE CKOPOCTH XUMHUYECKOM peaKImu;

HCII0JIBb30BaTh HpI/IO6peT€HHBIe SHAaHUA I OKOJOTMYCCKU T'paMOTHOI'O IIOBCIACHUS B
OKpy’KaroIel cpene;

HCII0JIb30BaTh HpI/IO6p€TeHHI)IC KJIIFOYCBLIC KOMIICTCHI WU IIPU BBIIIOJIHCHHUU ITPOCKTOB U
y4eOHO-UCCIIEIOBATEIbCKUX 33ad 10 H3YYEHHUIO CBOWMCTB, CIIOCOOOB IOJIyYEHHS U
pacro3HaBaHMsI BEUIECTB;

00BEKTHBHO OLIEHUBATh MH(MOPMALIMIO O BEIIECTBaX U XUMHUECKUX Ipolieccax;
KPUTUYECKH OTHOCUTBHCS K MCEBAOHAYYHOM MH(POPMAIINK, HEA0OPOCOBECTHON peKiiaMe B
CpeCcTBax MaccoBoil HH(popMaIuy;

0CO3HAaBaTb 3HAYCHUC TCOPCTUUCCKHUX 3HAHUM 10 XUMHH JIIL HpaKTH‘ICCKOﬁ
JeSITeTbHOCTH YelIOBEKa,

CO3aaBaTb MOJCIIN U CXEMBI IJId pCUHICHUA y‘I€6HI>IX U IIO3HABATCJIbHBIX 3a1a4,; IIOHUMAaThb
HEOOXO/UMOCTh COOJIIOJICHUS TpeNNUCAHUM, TMpengaraeMblX B HHCTPYKIMAX IO
HCTIOJIB30BAaHUIO JIEKAPCTB, CPEICTB OBITOBOW XMMHUU H JIP.

Ilpeomemnvimu pesynomamamu usyuenuna npeomema «Xumua» 6 11 knacce

A6AIOmca Cﬂedyromue ymenun:

1.

dopmMupoBaHUEe 3HAHWN OCHOB XMMHMUYECKON HAyKH: BaXHEHIIHUX (HaKTOPOB, MOHSATHIA,
XUMHUYECKUX 3aKOHOB W  TEOpUM, s3bIKa HAYKH, JOCTYIHBIX  00O0OIIEHUN
MHPOBO33PEHUYECKOTO Xapakrepa.

VYcBoeHHE yJalIMMUCS BaOKHEUIUX 3HAHUM 00 OCHOBHBIX MOHSTHSAX U 3aKOHAX XUMHH,
XUMHYECKON CUMBOJIHKE.

Pa3Butre ymeHuil HaOMIOAaTh W OOBSCHATH XUMUYECKUE SIBJICHHS, MPOUCXOJAIINE B
pHUpoJie, TabOpaTOPUH, B TOBCEAHEBHON KHU3HHU.

OBnasieHUE yYalulMMHCS YMEHUSMH MPOU3BOAUTH pPAaCUEThl HAa OCHOBE XUMHUYECKUX
dbopMyI BElIeCTB U YPaBHEHUN XUMHUECKUX PEaAKIIUA;

dopMHUpOBaHUE CIENHUATBHBIX YMEHUW: O00pamarbCs ¢ BEIIECTBAMH, BBIOIHATH
HECJIO)KHBIE OIKCIIEPUMEHTHI, COONIO/as TpaBuUia TEXHUKH O€30MaCHOCTH; TPaMOTHO
MPUMEHSATh XUMHUYECKHUE 3HAHUS B OOIIEHUH C TIPUPOION U B TIOBCETHEBHOM JKU3HHU.
PackpbiTHe TrymMaHHCTHUYECKOW HANpPABIEHHOCTH XWMHH, €€ BO3pACTalOUIEd pOJIU B
pPEIICHUH TJABHBIX MPOOJIEM, CTOSIIIMX TEPea YEIOBEUEeCTBOM, M BKJIaJa B HAYYHYIO
KapTUHY MHUDa.

PasButne nuyHOCTH OOydYaOMMXCS: WX HMHTEIUIEKTyalbHOE ¥  HPABCTBEHHOE
COBEpIIICHCTBOBaHUE, (POPMUPOBAHHWE Yy HHUX TYMAHUCTHUYECKUX OTHOIICHUH U
SKOJIOTUYECKH  I1eJIeCOO0pa3HOro TMOBEJAEHUsS B OBITY W B TIpoIecce TPYAOBOU
JIeITEeIILHOCTH.
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8.

10.

11

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB M MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH ydaluxcs B
npolecce MpPOBEACHUS XUMHUECKOTO 3KCIIEPUMEHTa CaMOCTOSATENILHOTO MPUOOPETEHHS
3HaHUH B COOTBETCTBUU C BO3HUKAIOUIMMU )KU3HEHHBIMU MOTPEOHOCTIMU;

Bocnuranue oTHOLIEHHs K XMMUHU KaK K OJHOMY M3 (yHIaMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U 3JIEMEHTY 00IIeYeTI0BEYECKON KYIbTYPHI;

[IpumeHeHne yuyamMMuUCS MOJYYEHHBIX 3HAaHMH U yMeHUHl a1 Ge30macHoro
UCTIOJIb30BaHUSI BEIIECTB M MarepuajoB B OBITYy, CEIbCKOM XO3MHCTBE M Ha
IIPOU3BOJCTBE,  PEIICHUS  NPAKTUYECKMX  3aJad B IIOBCEJHEBHOW  JKM3HH,
IPENYNPEXICHUS ABJICHUN, HAHOCSIIMX BPEJl 3I0pPOBBIO YEJIOBEKA U OKPYXKAIOLIEH cpenie
(pa3BUTHE YKOJIOTUYECKOM KYJIBTYphl ydallluxcs).

. YUeHMK HAYYUTCH:

1. Ha3vléamp N3Y4YCHHBIC BEILECTBA 10 «TPUBUATIBHON» MIIU MEXKYHAPOIHOM
HOMEHKJIATypE;

2. onpedenamp: BAJICHTHOCTb U CTEIICHb OKUCICHUS XUMUYECKUX JIEMEHTOB, TUII
XUMHUYECKOH CBSI3M B COEIMHEHUSX, 3aps]] MOHA, XapaKTep CPebl B BOAHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHUM, OKUCIUTENDb U BOCCTAHOBUTEb,
IIPUHA]JIEKHOCTD BELLIECTB K PA3JIMYHBIM KJIaCCaM OPraHUYEeCKUX COEIMHEHUI;

3. xapakmepu3oéams: IEMEHTHI MAJIBIX IEPUOOB 10 UX IIOJIOKEHUIO B
nepuoauieckoit cucreme J.M.MenneneeBa; o0nme XuMU4ecKre CBOMCTBA
METAJIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX U OPraHUUYECKUX
COEIMHEHUI; CTPOCHHUE U XUMUYECKUE CBOMCTBA N3YUEHHBIX OpraHUYeCKUX
COCJIMHEHM;

4. 00vACHAmMS: 3aBUCUMOCTb CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS; IPUPOAY
XMMHUYECKOH CBSI3U (MOHHOM, KOBJIGHTHOM, METaJUINYECKOM ), 3aBUCUMOCTh
CKOPOCTH XMMHUYECKOW PEAKIMH U MTOJIOKEHUS XMMHUUECKOTO PaBHOBECHUS OT
pa3InYHbIX (PaKTOPOB;

5. 6blnOIHAMbB XUMUYECKUI IKCHEPUMEHM TI0 PACTIO3HABAHUIO BaXKHEHIIINX
HEOPraHUYECKUX U OPraHUYECKUX BEILECTB;

6. npPoeoOumMb CaMOCTOATEIbHBIA NOUCK XUMUYECKOW MH(OpMAaLIUU C
UCIIOJIb30BAaHUEM Pa3JIMYHbIX UICTOYHUKOB (HAYYHO-TIONMYJISIPHBIX M31aHUM,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHEeTa); HCI0Ib30BaTh
KOMITbIOTEPHBIE TEXHOJIOTUH JUIsl 00pabOTKH U Mepeiaud XMMUYEeCKON
UH(OPMALIMK U €€ MPEICTaBIECHUS B pa3IMYHbIX (hopMax;

12.

13

14.

15.

16.

17.

18.

19.

20.

. YYeHHK MOJy4YUT BO3MOKHOCTH HAYUYHTHCH:

BbIIBUT'aTb W TIPOBEPATH OKCICPUMCHTAJIBHO THUIIOTE3BI O XHMHUUYCCKHUX CBOMCTBaX
BEIIIECTB Ha OCHOBE UX COCTaBa U CTPOCHUS, UX CIOCOOHOCTH BCTYIATh B XUMUYECKUE
pEeakIMM, O XapaKTepe U MPOYKTaX Pa3IMYHbIX XUMUYECKUX PEAKIIN;

XapakTepU30BaTh BEIIECTBA [0 COCTaBY, CTPOCHHUIO U CBOMCTBaM, yCTaHaBIMBAThb
MPUIUHHO-CIICACTBCHHBIC CBA3W MCXKY JaHHBIMU XapaKTCPHUCTUKAMH BCUICCTBA,
COCTaBJISITh MOJIEKYJISIDHBIE M TOJHBIE MOHHBIE YPaBHEHHS MO COKPAIIEHHBIM MOHHBIM
YpaBHEHUAM;

MPOTHO3UPOBATh  CMOCOOHOCTh  BEIIECTBA  MPOSBIATH  OKUCIUTENbHBIE  WIIH
BOCCTAHOBUTEJIBHBIC CBOMCTBA C YYETOM CTETICHEH OKHCIICHHUS AJIEMEHTOB, BXOMAIINX B
€ro COCTaB;

COCTaBJIATH YpaBHCHUA peaKuHﬁ, COOTBETCTBYIOIIIHUX I10CJIEIOBATCIIBHOCTH
MpEBpAIllCHNI] HEOPraHUYECKUX BEIIECTB PA3ITMYHBIX KIACCOB;

BBIIBUTAaTh M MPOBEPATh SKCHEPHUMEHTAIBHO TUIOTE3bl O pe3yjbTaTax BO3ACHCTBUS
pa3au4YHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTU XMMHUUYECKON peaKkinu;

UCIIOJIb30BaTh MPHUOOPETEHHBIE 3HAHUS AJS AKOJIOTMYECKH TI'PaMOTHOIO IMOBEACHUS B
OKpYXKarolleu cpese;
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21. ucnoap30BaTh MPUOOPETEHHBIE KIIOUYEBbIE KOMIETCHIMU TPU BBIMOJHEHUU MPOEKTOB U
y4eOHO-UCCIIEI0BATEIbCKUX 33aY II0 W3YYEHHUIO CBOWMCTB, CIIOCOOOB IOJIyYEHHs U
pacrno3HaBaHMsI BEILIECTB;

22. 00BEKTHBHO OLEHUBATh MHPOPMALIMIO O BEIIECTBAX U XUMHUYECKUX IpoIleccax;

23. KPUTUYECKU OTHOCUTHCS K TICEBJIOHAYYHOU HH(OpMaIu, HeJOOPOCOBECTHON peKIaMe B
CpeACcTBax MaccoBoil HH(popMaIHy;

24. oco3HaBaTh 3HAUYEHUE TEOPETUUYECKUX 3HAHUM 1O XUMHHA JUISI TPAKTHYECKOH
NeSITeIbHOCTH YeNIOBEKa;

25. co3/1aBaTh MOJICTTU M CXEMBI JIJIsl pelIeHUs] y4eOHBIX U MMO3HABATEIbHBIX 33/1a4; IOHUMATh
HEOOXOUMOCTh COOJIFOJCHMS IPENINUCAHUM, MpenIaraéMblX B HHCTPYKLIMAX IO
UCTIOJIb30BAaHUIO JIEKAPCTB, CPEICTB OBITOBOM XMUMHUU H JIP.

TEMATUYECKOE IINTAHUPOBAHHUE
10 KJIACC (34 YACA)
Ha3zeanue Tema YPOKa OcHognble euowvt oeamenvnocmu | Hcnonwv3oe
pazoena ooyuarouwguxcsa anue
0oopyoosa
HUA
ueumpa
«Touka
Pocmay
Beeoenue l. [Tpeamer | Cinymanue 0ObsICHEHUH yUuTENs.
2u) OpPraHUYECKOM CamocrosTenbHas paboTa ¢ yueOHUKOM.
XUMUU.
2. Teopus p
aboTa ¢ pa3aTOuHBIM MaTEPHAIIOM.
CTPOCHHA Crnymanue oObSICHEHUN yUUTEIs.
OPTAHIHACCIUX CamocrodrenbHas paboTa ¢ yueOHUKOM.
COEJTMHEHMIA.
Yeneeooopoo | 1. Ilpupoansiii ra3. | Cinymanue oObICHEHUN YUUTEIS.
u ux | AKaHsbl. CamocrosiTenbHast padoTa ¢ y4eOHUKOM.
npupoonsie OTbéop u cpaBHeHHE MaTepuana IO
UCMOYHUKU HECKOJIbKUM UCTOYHHUKAM.
(11 4)
2. Ousnueckue | Ciymanue oObsICHEHUH yUnuTes. Hartunk
cBoiicTBa ankaHoB. | CamocTosITeNnbHAs paboTa ¢ yUeOHUKOM. | BBICOKOM
ITonyyenue u | Pabota c Tabnuueit Menneneesa. TeMmeparyp
IIPUMEHEHHUE. Pabora ¢ kaproukamu. pl, JlaTumk
TeMIeparyp
BI
TJIATUHOBBIN
3. Anxensl. | Ciymanvue oObsICHEHUH yauTes.
OTuneH. Pabora B mapax.
Pabota B rpynmax.
4. Ousuyeckue u P Jlatunk
aboTa ¢ pa3laTOuHBIM MaTEPHATIOM. .
XMMHHCCKUC Crnymanue 0ObSICHEHUN yUUTENS. BbICOKOU
CBOMCTBA AIIKEHOB. | CapocTosTenbHas paboTa ¢ yueOHUKOM. TeMreparyp
[Tonyuenue u bl, Jlatuuk
IIPUMEHEHHUE. TEMIIEPATYP
bl
TJIATUHOBBIN
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5. Ankanuensl. | Ciymanue oObICHEHUH YIUTEIIA.
Kayuyku. CamocrosrenbHas paboTa ¢ yueOHUKOM.
PaGora ¢ kaproukamu.
Pabora B mapax.
Pabota B rpynmax.
6. Anxunsl. | Ciymanue oObsICHEHUH yUuTels.
AueTuiies. Pemenue nocTaBieHHbIX 3a1a4.
PaGora ¢ yaeOHUKOM.
Pabota B mapax.
Pabora B rpymnmax.
7. CgoiictBa | Cirymanue oObSICHCHUH YIUTEIA.
AJIKUHOB. Pewenne 3anau.
[TonuBunuaxmopua | Pabora B mapax.
. Pabora y mockwu.
8. benson —
PaGora ¢ pa3naTouHbIM MaTEpPHATIOM.
MIPEJCTaBUTEINb .
Caymranue oObsSCHEHUN YIUTEIS.
apoMaTHYECKHUX
CamocTosTenbHas paboTa ¢ y4eOHUKOM.
YTJI€BOIOPOJOB.
9. Hedtn u
PaGora ¢ pa3naTouHbIM MaTEepPHATIOM.
CTIOCOOBI ee .
Caymranue oObsSCHEHUN YIUTEIIS.
nepepadoTKH.
CamocTosTenbHas pabota ¢ y4eOHUKOM.
10. Pabora B mapax.
Cucrematuzanus u | Pabota B rpynmnax.
00001menune Pemenune 3amau.
3HaHUHN 1o | IIpoBepka mosrydeHHbIX 3HAHHUMN.
YIJIEBOAOPOJAM. [ToaroroBka Kk KOHTPOJILHOM padoTE.
11. Koutponbnas | Pemenue 3aganuii KOHTPOIBHOU PabOTHI.
pabora  Nel
«YTIeBOJOPOIBIY.
Kucn - 1. EnuncrBo aT4YMK
ucopoo- u A PaGora ¢ pa3naTouHbIM MaTEpPHATIOM. A .
azomcooepica | XuMUIeCKOn . BBICOKOM
Crnymanue oObSICHEHUN yUUTEs.
wue OpraHu3aIuu TeMIeparyp
CamocrosTenbHas paboTa ¢ yueOHUKOM. i
K HKHUBBIX BI aT4IUK
oP z;muqec ue AHanu3 onmooK. ’

HeH OpPraHu3MOB Ha . TeMIepar
coeounenus u | op AHanu3 KOHTPOJIbHOM pabOTHI. patyp
ux 3emie. CIupThI. Bl

Pabora Hajg ommbOkaMH. .
npupoonvie TJTATUHOBBIN
ucmoynuxu(1 — H3MEepeHue
8u) TEeMIIepaTyp

Bl T1EPEX0JIOB
QJIJIOTPOIIHBI
X
MoaupUKaI
71 CepHI;
M3MepeHue
TeMIepaTyp
Bl TIJTABIICHUS
BELIECTB.

2. XHUMHYECKHE H
dbuzmveckue
CBOMCTBa
OJHOATOMHEBIX

Amnanuz popmyi.

Pemenne TEKCTOBBIX KOJMHYECTBEHHBEIX H
Kau4C€CTBCHHBIX 3aJa4.
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CIIUPTOB. Crnynranue 0ObsICHEHUN yUUTETIS.
3. Dmmepun  — | 5,00 bopmyi.
MpeACTaBUTEb
MHOI'0ATOMHBIX PelnreHne TEKCTOBBIX KOJIMYECTBEHHBIX U
CHUPTOB. KauCCTBCHHBIX 3aJa4.
Crnynranue oObsICHEHUH yUUTEIIS.
4. denom.

Ananu3 dpopmyi.

Pemennie TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3a]1a4.
Crnynranue oObsICHEHUN yUUTEIIS.

5. Aupnerunel u
KETOHBI.

Ananu3 Gpopmyi.

Perienne TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3ajiau.
Caymanue 0ObsCHEHUH YUUTEIsL.

6. Kap6onoBsie
KHCJIOTHI.

Pabora B mapax.

PaGora B rpynmax.

Pemenne 3anmau.

[IpoBepka nosy4yeHHBIX 3HAHUN.

7. @usuyeckue Hu AHanuz GopMyJL. Hatuux pH
XUMHUYECKHE
CBOICTBA Perienue TEKCTOBBIX KOJIMYECTBEHHBIX U
Kap6OHOBBIX Ka4yeCTBECHHBIX 3a]ad4.
kucaor. Bsicime | Ciayimanue oObICHEHUN YIUTEs.
KapOOHOBBIE
KHMCJIOTBL. MBLIa.
8. Crnoxuble | Ciymanue oObsICHEHUH yUnuTes.
a¢upsl. Kupsl. CamocrosiTenbHast paboTa ¢ y4eOHUKOM.

Pa6ora ¢ Tabnuueit Menzeneesa.

Pabota c kapToukamu.
9. YrneBoasl. P

aboTa ¢ pa3aTOYHbBIM MaTePUATIOM.
MoHocaxapuasl. Cr 6 o
yIIaHUE OOBSICHEHUH YUUTEIS.

CamocTosiTenbHast paboTa ¢ y4eOHUKOM.

10. Incaxapunsl u Hatuuk pH

MO CaXapHU/IbI.

Pabota ¢ pa31aTOYHBIM MaTepUaJIOM.
Crnymanue oObSICHEHUN yUUTEIs.
CamocrosTenbHas paboTa ¢ yueOHUKOM.

11. O0o6Omenne u
CHCTEeMaTH3aIus
3HAaHUH 1o
KHUCJIOPOJICOAepAKA
UM
OpraHUYECKUM
BEIIECTBAM.

Pabota c pa3matouHbIiM MaTepuagIoMm.
Pemenue 3amauy.

3akpernieHue 3HaHu| 110 TEME.
[ToaroTroBka kK KOHTPOJIBHOM paboTe.

12.  KoHTponbHas
paborta No2:
«Kucnopoaconepx
amue
OpraHUYEeCKUe
BEIECTBAY.

Pemienue 3a1anuii KOHTPOJIBLHON PAOOTHI.

13. Ilpaktuueckas

HaGmiogeHne 32 JI@MOHCTpAIUSIMU
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paborta Nel | yuurensi.
«MUnentudpukanus | OObsICHEHHE HAOIIO1aEMbIX SBICHHIA.
OpPraHUYECKUX [TocraHoBKa OMBITOB I JAEMOHCTpaLlUU
COEAUHEHUIN». KJIacey.
BrinorHenue npakTudeckoi paboThl.
14. Awmunsbl. | Cnymanue oObsSICHEHUN YUUTEII. Hartuuk pH
AHUIHH. CamocTosTenbHas paboTa ¢ y4eOHUKOM.
OT1bop ® cpaBHEHHME Marepuana Io
HECKOJIbKUM HMCTOYHHKAM.
15. Pabora ¢ pa3naTouyHbIM MaTEPHATIOM.
AMMHOKHUCIOTHI. Pewenne 3anau.
3akperieHue 3HaHUil 110 TEME.
16. benku. | Pabota ¢ pa3maTo4HbIM MaTepUaIOM.
Hyxnennosbie Pemenne 3anau.
KHUCJIOTBI. 3akpernieHre 3HaHuil 10 TeMe.
17. O606menune u | Pabora ¢ pa3gaTouHbIM MaTEpPHAIIOM.
CUCTEeMaTH3alus Pemenue 3anay.
3HAHUW 10 TeMe | 3aKperuieHue 3HaHU| 10 TeEME.
«A30TOCOEepIKAIIH
€  OpraHMyecKue
BEIIECTBAY.
18. Ilpaktuueckas H
abmoJieHue 32 J€MOHCTpalMsSIMU
pabota Ne2 ——
«Pemenne -
OObsicHeHrEe HAOIIOTaEMBIX SIBJICHH.
IRCHCPUMCHTAIO! | 10 rapopka onbToB s JIEeMOHCTpaluu
BIX 33711 110 Kypey KIACCY.
OPTaHIacCion BrinonHenue npakTuueckon paboThl.
XUMHAN.
Hckycemeenn | 1. VckyccrBennble | CiyaHue 0ObsSCHEHUH yuuTes.
vle u | TIOJTUMEPBL. CamocrosiTensHast paboTa ¢ yUeOHUKOM.
cuHmemuuecK OT1Oop M cpaBHEHME Marepuana I0
ue noaumepul HECKOJIbKUM HCTOYHHKAM.
(EA))
2. Cunrernueckue | Cinymanue oObACHEHUN YUUTEIS.
OpraHUYECKUE CamocrosiTensHast paboTa ¢ yUeOHUKOM.
COETMHEHUSI. OTbop u cpaBHEHHME MaTepuaia IIo
HECKOJIbKUM MCTOYHHUKAM.
3aknwuenue | 1. 3akpernnenue u | PaboTa ¢ pa3gaTOYHBIM MaTepUaAIOM.
2u cUcTeEMaTH3aIlns Pemmenue 3agau.
3HaHUIl TO Kypcy | 3akpersieHre 3HaHUil 10 TeMe.
xumun 10 kimacca. | [logroroBka Kk KOHTPOJILHOU paboTe.
2. Wrorosas | Permenue 3ananuii KOHTPOIBHON PaOOTHI.
KOHTPOJIbHAS
pabora.
11 KJIACC (34 UYACA)
Ha3zeanue Tema ypoxa Ocnoenvie euowt oeamenvnocmu | Hcnonv3os
pazoena ooyuarowuxcs aHnue
0bopyooea
HUA
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yenmpa

«Touka
Pocmay
Cmpoenue 1. OcHOBHBIE Crnymranue oObsICHEHUN yUUTEIIs.
eéeujecmea(l12 | ceneHus o CamocTosiTenpHast paboTa ¢ y4eOHUKOM.
u). CTPOCHHH aToMa
2. Tlepuogmueckuit
Pabora ¢ pa3naTouyHbIM MaTEPHATIOM.
3aKOH U CTpPOCHHE .
Cnymanue 0ObSICHEHUN yUUTEIS.
aToMma.
CamocTosiTenpHast paboTa ¢ y4eOHUKOM.
3. Honnas | Caymanue oObACHEHUN YUUTEIIS.
XuMHuueckas cBs3b. | CamocrosiTesibHas paboTa ¢ yueOHUKOM.
KoBanenrtnas OT1bop ® cpaBHEHHME Marepuana Io
XUMHYECKas CBA3b. | HECKOJIbKUM MCTOYHUKAM.
4. Merammmnueckas | Cnymanue oObSICHEHUN YIUTEIIS.
XUMHUecKas cBs3b. | CamocTosiTeNbHAsA paboTa ¢ yUeOHHUKOM.
Bonoponnas Pabora ¢ Tabnuueit Menzaeneesa.
XUMHUecKas cBa3b. | PaboTa ¢ kapToukamu.
5. [Nonumepsl. Caymranue oObsSCHEHUN YIUTEIIS.
Pabota B mapax.
Pabora B rpymmax.
6. T'azoo0pa3Hbie Jlatank
PaGora ¢ pa3naTouHbIM MaTEpPHATIOM. .
BeulecTBa. JKuukue . BBICOKOM
Caymranue oObsSCHEHUN YIUTEIS.
BELIECTBA. TeMIlepaTyp
CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
bl, Jlaruuk
TeMIeparyp
BI
TJIATUHOBBIN
7.  llpakTnueckas JaTuuk
HaOmroneune 3a JIEMOHCTPALUSIMU .
pabota Nel BBICOKOM
YUUTES.
«Ilonyuenue, . TEeMIIepaTyp
OO0bsicHeHre HAOTIOJAEMBIX SBJICHHM.
cobupaHue u bl, JlaTumk
[TocTaHOBKa OMBITOB AJI1 AEMOHCTpPALUU
pacrno3HaBaHHe TeMIeparyp
KJIaccy.
ra3oB. . BI
BrinmonHenue npaktudeckoil paboThl. .
TJIATUHOBBIN
8. Teepasie | Caymanue 0ObICHEHUN YIUTES. Jatuuk
BENIECTBA U | PelleHre moCTaBIEHHBIX 3a/1a4. BBICOKOM
JUCIIEPCHBIE Pabora ¢ yueOHUKOM. TeMIiepaTyp
CHUCTEMBI. Pabota B mapax. bl, Jlaruuk
Pabora B rpymnmax. TeMIiepaTyp
BI
TJIATUHOBBIN
9. CocraB | Cnymanue OObSICHEHUH yUUTEIS.

BerrectBa. CMmecH.

Pemenue 3anau.
Pabota B mapax.
Pabora y nmocku.

10. Pemenue
IKCIIEPUMEHTAIbH

BIX 3a7a4 II0 TJIaBe
1 «CTtpoeHue

Pabota ¢ pa3aTOYHBIM MaTepUAJIOM.
Pemrenue 3agau.

3akperieHue 3HaHUil 110 TeEME.
[ToaroroBka Kk KOHTPOJILHOM padoTe.
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BEILIECTBAY.

11. Pemenue
AKCIIEPUMEHTAIbH
bIX 3aJla4 M0 TjaBe
1 «CTtpoeHue
BEILIECTBAY.

Pabota ¢ pa3naTOYHBIM MaTEpUAIIOM.
Pemrenue 3agau.

3akperieHue 3HaHUil 110 TeMe.
[ToaroroBka K KOHTPOJILHOM paboTe.

12. KonrtposbHas
pabora mo rnase |

Pemenue 3amannii KOHTPOJIBHOM PaOOTHI

«CTtpoeHnue
BEIIIECTBAY.
Xumuueckue | 1. llonstue o Jatamk
peakyuu(8u) | XUMUUYECKOMI BBICOKOM
peakuuu. Peakium, TeMIIepaTyp
17910111 (S 0e3 bI, JlaTamk
W3MEHEHUS COCTaBa TeMIeparyp
BECIIICCTB. bl
TJIATUHOBBIN
— U3MEpeHue
TeMIeparyp
bl TIEPEXOJI0B
AJUTOTPOITHBI
X
MoauuKaI|
51 cepsl;
U3MEPECHHUE
TeMIIepaTyp
bl TUTABJICHUS
BEIIIECTB.
2. Knaccudukanus p JlaTuuk
aboTa ¢ pa3aTOYHBIM MaTepUaATIOM. .
XUMHIHCCKHX Crnymanvie 0ObsICHEHUN yUUTeTIsl. BbICOKOH
peaKiiiy, CamocTosiTenbHast paboTa ¢ y4eOHUKOM. Temneparyp
MPOTEKAOIINX c AHATH3 OLIHGOK. b, Jlatumk
H3MCHCHHEM AHanu3 KOHTPOJIbHOM paboTHI. Temneparyp
COCTaRa BEMICCTR. Pab6ora mag ommOkamu. bl .
TJIATUHOBBIN
— U3MEpeHue
TeMIiepaTyp
bl TIEPEXOJI0B
AJUTOTPOITHBI
X
MoauduKau
71 CepBHI;
HU3MEPEHUE
TeMIIepaTyp
bl TUTABJICHUS
BEIIECTB.
3. Ci(OpOCTB Amanus hopMy. I[aT‘{I/IKv
XUMHYECKOMH BBICOKOM
peaxiuu. Pelienre TEKCTOBBIX KOJMYECTBEHHBIX U | TeMIIepaTyp
O6parumMocTh Ka4E€CTBCHHBIX 3a/1a4. BI, Jatamk
XUMHYECKOM Crnymanue oObSICHeHUN yUUTEINS. TeMIeparyp
peaKIiu. Bl
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XHUMHUECKOE IIJIATUHOBBIN
paBHOBECHE U — HU3MEpeHue
CHOCOObI ero TeMIeparyp
CMEILEHUS. bl TIEPEX0/I0B
QJIJIOTPOIIHBI
X
MoauuKaIm
71 CepBHl;
U3MepeHue
TEMIIEpATYp
bl TJIABJICHUS
BELIECTB.
4. Ponp BOOLI B AHarus GopMyIL.
XUMHYECKHUX
peaKIusX. Pemenne TEKCTOBBIX KOJIMYECTBEHHBIX U
Tuaponus. KaueCTBEHHBIX 3a7ay.
Craymanue oObSCHEHHIA YIUTEIISL.
5. OkucnuTenbHo-
BOCCTaHOBHTEIIbHBI Auaius opmyt
e peaknuy. | PEICHHE TEKCTOBBIX KOJIMYECTBEHHBIX U
DNeKTPOIH3. KauyeCTBCHHBIX 3a7a4.
Craymanue oObsSCHEHUN YIUTEIS.
6. 3akperuienue u | PaGorta B mapax.
CUCTEMAaTU3aLUs Pabora B rpymmax.
3HaHUW 10 Teme | Pemenue 3amau.
«XUMUYECKHE [IpoBepka nosry4eHHbIX 3HAHUIA.
peakun»
7. 3akperuienne u | Pabota ¢ pa3gaTtoyHbIM MaTepuagoMm.
CHUCTEMAaTU3ALIUS Pemenue 3anay.
3HAHUW 10 TeMme | 3aKperuieHue 3HaHU| 1o TeME.
«XUMHYECKHE [ToarotroBka Kk KOHTPOJIBHOMU paboTe.
peaxkum»
8. Konrponbnas | Pemenue 3ananuii kontponasHoi padotsl. | Jarunk pH
paborta No2
«XUMHYECKHE
peaxKum.
Bewecmea u | 1. Metasuisbl. Caymanue oObsCHEHUN YUUTEIS.
ux ceoiicmea CamocrosiTensHast paboTa ¢ yueOHUKOM.
9u) PaGora ¢ Tabnuneit Menaeneena.
PaGora c kaproukamu.
2. Mertasl.
Pabota ¢ pa3aTOYHBIM MaTepUAJIOM.
Crnymanue 0ObSICHEHUN yUUTEs.
CamocrosTenbHas paboTa ¢ yueOHUKOM.
3. Hemeramisbl.
Pabota ¢ pa3aTOYHBIM MaTepUAJIOM.
Crnymanue 0ObSICHEHUN yUUTEs.
CamocrosTenbHas paboTa ¢ yueOHUKOM.
4. Kucnorsl. Crnymanue oObsICHEHUI yUUTeNs. HMatunk pH

CamocrodrenbHas paboTa ¢ yueOHUKOM.
Otbop ¥ cpaBHEHHME Marepuaiga IO
HECKOJIbKUM MCTOYHHKAM.
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5. OcHoBaHus. Crnymranve oObsICHEHUN yUUTETIS. Hatuuk pH
CamocTosiTenpHast paboTa ¢ y4eOHUKOM.
OTbop u cpaBHEHHE MaTepuana IO
HECKOJIbKUM MCTOYHHKAM.

6. Comnu. Caymanue oObCHEHUN YUUTEIS. Hatuuk pH

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

7. T'enHernueckas

Pemenne TEKCTOBBIX KOIWYECTBESHHBIX H

CBSI3b MEXTY
KaueCTBEHHBIX 3a]1a4.
KJlaccaMu .
Cnymanue oObSICHeHUN yUUTEIS.
HEOPraHWYeCKUX |
OpPraHUYECKUX
BEIIECTB.
8. Ilpaktuueckas
HabGmronenne  3a  1eMOHCTpanusiMu
pabora Ne2
YUUTEISL.
«Perienue N
OO0bscHeHre HAOMI0JaeMBbIX SIBJICHHIA.
AKCIIEPUMEHTAIIbH
[TocTaHoBKa OMBITOB AJIA JEMOHCTPALIUU
BIX  3a7a4d  Ha
KJIaccy.
UICHTH(PUKAIUIO o
Brinonnenue npakTudeckoi paboThl.
OpraHMYECKUX U
HEOPTraHUYeCKUX
COCTUHEHUN.
9.  KontponbHas | Pemenue 3aganuii KOHTPOJIbHON pabOTHI.
pabota Ne3
«BemectBa u ux
CBOWCTBAY.
3axknwuenue | 1. 3axkperuienne u | Pabora ¢ pa3gaTouyHbIM MaTEpHAIOM.
Gw cucTeMaTu3anus Pemenue 3anau.

3HaHUU 10 Kypcy
xumuu 11 kiacca.

3akpernieHue 3HaHUi 110 TeMe.

2. 3akperuieHue |
CHUCTEMAaTU3aLIHS
3HaHUU 10 Kypcy
xumui 11 kacca.

HaGmonenue 3a
YUUTES.
O0bBsaAcHeHne HaOIIOHAEMBIX SIBJICHUMN.
[TocTaHoBKa OMBITOB i AEMOHCTpAIlUU
KJIaccy.

BrinmonHeHnne npakTudeckoil paboThl.

JIEMOHCTPALUSIMU

3. 3BakperuieHue
cucTeMaTu3alus
3HaHUU 10 Kypcy
xumun 11 kiacca.

PaboTa ¢ pa3gatouHbIiM MaTepuagIoMm.
Pemenue 3amauy.

3akpernieHue 3HaHu| 110 TEME.
IToaroToBka K KOHTPOILHOM paboTe.

4. 3akperuvieHue M
CUCTEeMaTH3alus
3HaHUU 10 Kypcy
xumun 11 kiacca.

Pabora ¢ pa3naTouHbIM MaTEpPHATIOM.
Pemenue 3agauy.

3akperieHre 3HaHHUH 10 TeMe.
IToaroroBka Kk KOHTPOJILHOM padoTE.

S. Wrorosas | Permenue 3ananuii KOHTPOIbHOU PaOOTHI.
KOHTPOJIbHAs
pabora.
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