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HosicHUuTEIbHASA 32N CKA
HopMmaTnBHO-TIpaBOBbIE JOKYMEHTbI, HA OCHOBAHUHU KOTOPbIX pa3padoTrana padouas
nporpamMma:

*Yuebnsiii iian MBOVY «Kytny-bykamckas COIL» na 2023-2024 y4eOHbIH ros1, yTBEp KISHHBIN
npukazoMm Ne 117 ot 29.08.2023r.

*["ooBO#1 KaneHaapHbIi yuebnslil rpaguk padboret MBOY «Kytiy-bykamckas COILL» na 2023-2024
yueOnbIi rog Nel161 o\x ot 31.08.2023

[Ipuka3z Muno6puayku Poccun ot 21.09.2022 1. Ne858 «O06 yrBepkaeHn# (heaepaibHOro NepeyHs
Y4EOHHUKOB, JIOMYILEHHBIX K HCIOIb30BAHUIO IIPU pealn3allii UMEIOIIUX IoCy1apCTBEHHYIO
aKKpEeIUTAIMIO 00pa30BaTeIbHBIX MPOTrPaMM HavyaJIbHOTO OOIIET0, OCHOBHOTO OOIIET0, CPEIHETO
oOmrero o0pa3oBaHusl, yTBEPKASHHBIN MpUKa30M MUHHUCTEPCTBOM IpOocBelieHus Poccuiickoi
®enepauun» ( 3apeructpuposano B Muntocte Poccun 01.11.2022 Ne70799)

*denepanpHas 06pa3zoBaTeIbHas IPOrpaMMa OCHOBHOI'O 001ero oopa3zoBaHus (puKa3
Munuctepcra npocsemienust PO orl8 mas 2023 r. Ne370 )

PaGoueit nporpammel ipenMetHoi nuHuKN yueOHUKoB ['. E. Pynsutuca, ®@. I'. ®enpamana. ®I'OC.
Xumusi. 8-9 kiaccel: mocodue NI yuurteseit o0eo0pa3oBaTenbHbIX yupexaenui, coct. ['apa H. H.,
M. «IIpocsenieHne.;

Yuebnuk:  Pymsutuc I'. E., @empaman @. . Xwumumsa. 9 xmacc. OI'OC.: y4yeOHuK uis
obmreo6paszoBarenbHbIx yupexaenuii / Pymsutuc I'. E. - M.: IIpocBemienue

AKTyallbHOCTh U3YYEHUS TPOTPAMMBI COCTOHUT B TOM, YTO MIPOTrpaMMe 3aJI0KEHO YCIOBHS ISt
(bopMHPOBaHHS COLMATTLHO-KOMITETEHTHOH JIMYHOCTH IIKOJLHUKOB. [IporpamMma HampaBiieHa pexie
BCET0, Ha MTOBBILIECHHUE POJIU MIPEIMETA B JYXOBHOM M I'PAaXKJAHCKOM CTAHOBJICHUHU JIUYHOCTHU U
OJIHOBPEMEHHO Ha YCHJIEHUE MPAKTUYECKOM HAMIPABICHHOCTH O0YUYECHHUS.

OO0mas xapakTepucTHKA y4e0HOr0 mpeaMeTa
B conep:xanuu 1aHHOrO Kypca IIpeICTaBICHbl OCHOBOIIOIATAIOIINE TEOPETUUECKUE CBEACHUS 110
XUMHH, BKIIIOYAOIIME U3yUYEHUE COCTaBa U CTPOCHHUS BEILIECTB, 3aBUCUMOCTH UX CBOWCTB OT
CTPOEHHSI, HCCIIEJOBAaHNE 3aKOHOMEPHOCTEN XUMUUYECKUX MPEBPALICHUI U IIyTE€H YIIPABICHUS UMU B
LEJISIX TIOJyYEHUS BEIIECTB, MAaTEPUAJIOB, YHEPTHH.

Copep:xanue yueOHOTO MpeIMETa BKIIIOYAET CBEJICHUS O HEOPraHMYECKHUX BEIIECTBAX, X CTPOCHUH
U CBOMCTBAX, a TaK)Ke XUMUYECKUX MPOLECccax, MPOTeKaloIUX B OKpyskatoieM mupe. Haubonee
CJIOKHBIE 3JIeMeHThl DYHIAMEHTAIIBHOTO sI/Ipa CoAepaKaHus 00111ero o0pa3oBaHus 0 XUMHH, TaKue,
KaK OCHOBBI OPIaHUYECKOM U MPOMBIIIJICHHON XUMHUH, IEPEHECEHBI B IPOrpaMMy CpeHel (T0IHO)
00111e00pa30BaTeIbHON IITKOJIHI.

TeopeTnueckyro OCHOBY U3y4EHHSI HEOPTaHUYECKOW XMMHUH COCTABIISIET aTOMHO-MOJIEKYJIIPHOE
y4eHue, nepuoandeckuil 3akox .M. MenzeneeBa ¢ KpaTKUMH CBEICHUSIMHU O CTPOCHUHU aTOMOB,
BHJIaX XMMHUYECKOH CBSI3H, 3aKOHOMEPHOCTSIX IPOTEKAHUN XUMHUYECKUX pEaKLUi, CBOWCTBAX,
MOJIy4YE€HUH, IPUMEHEHUH METaJIOB, HEMETAJJIOB M MX COETUHEHH, 3HAKOMCTBO C BaKHEHIIIMMHU
OpraHMYECKUMHU BEUIECTBAMU

B u3yuenun kypca 3HaunuTeIbHA POJIb OTBOJUTCS XUMUYECKOMY 3KCIIEPUMEHTY: MTPOBEJICHUIO
NPaKTUYECKHUX U JTa00OPaTOPHBIX pabOT U ONMUCAHUIO UX PE3YIbTATOB; COOIIOACHUIO HOPM U TPaBUII
MOBE/ICHUS B XUMHUECKUX JIabOpaToOpHsX.

OcHOBHBIE uenu N3ydCHUuss XUMHUH HAITPaBJICHBI:



® Ha 0cBOCHUE BAXCHEUWUX 3HAHUL 00 OCHOBHBIX MOHATHAX U 3aKOHAX XMMHUH, XUMHYCCKOU
CHMBOJIHKE;

® Ha os1adeHue YMeHUusMYU HaOII0JaTh XUMHUYECKUE SBJICHUS, POBOIUTh XUMUYECKHUM
AKCIIEPUMEHT, POU3BOIUTH PAcCUEThl HA OCHOBE XUMHUYECKUX (hOPMYJI BEIIECTB U ypaBHCHUI
XMMHYECKUX PEAKIIUI;

® Ha paszseumue 1MO3HABATCIbHBIX HHTCPCCOB U MHTCJUICKTYAJIbHBIX CIIOCOOHOCTEH B mnponecce
MPOBCACHUA XUMHYCCKOI'O S9KCIICPUMCHTA, CAMOCTOATCIIbBHOT O HpHOGpeTeHI/ISI 3HAHUM B
COOTBETCTBHH C BOZHUKAOIIUMH KN3HCHHBIMU l'IOTpe6HOCTHMI/I;

® Ha gocnumaxue OTHOIICHUS K XUMHHU KaK K OTHOMY U3 (pyHIaMEHTaTbHBIX KOMIOHEHTOB
€CTECTBO3HAHUS U 3JIEMEHTY 00I11€4eTI0BEYECKON KYIbTYpHI;

® Ha npumeHeHue NOJYYeHHbIX 3HAHUU U YMeHuti 1711 0€3011aCHOr0 UCII0Ib30BAHUS BELLIECTB U
MaTepUajIoB B OBITY, CEILCKOM XO0341iCTBE U Ha MPOU3BOJICTBE, PELICHUS IPAKTUYECKUX 3a/1a4
B ITIOBCEIHEBHOMW KU3HU, PEAYNPEKACHUS SABJICHUN, HAHOCSIIINX BPE]l 3I0POBbIO YeJIOBEKA U
OKpYJKarollee cpeje.
OpnHol U3 Ba)XHEHUIINX 3224 OCHOBHOTO 00111ero 00pa3oBaHUsl SIBJISIETCS MOJATOTOBKA 00Y4aIOIINXCsl
K OCO3HAaHHOMY ¥ OTBETCTBEHHOMY BBIOOPY KU3HEHHOTO M MPOPECCHOHATBLHOTO TYTH.
OOyuaromuecs JOHKHBI HAYYUTHCSI CAMOCTOSATEIHHO CTAaBUTH LIENTU U OMPEIENSTh IyTH UX
JOCTUKEHMSI, UCII0JIb30BATh IPUOOPETEHHBIN B IIKOJIE OIBIT B pEAJIbHOM JKHU3HU, 32 paMKaMU
y4eOHOro mpoiiecca.
Xumus Kak y4eOHbIN MpeMeT BHOCUT CYIIECTBEHHBIN BKJIa/l B BOCIIUTAHUE U PA3BUTHE
oOyuaroluxcsi; OHa MPU3BaHa BOOPYKUTh UX OCHOBAMH XUMHUYECKHUX 3HAaHUH, HEOOXOAUMBIX IS
MOBCETHEBHOM JKU3HU, 3aJI0KUTh (DYHIAMEHT ISl TaTbHEHIIIET0 COBEPIICHCTBOBAHMS STUX 3HAHUM,
a TaKKe CrocoOCTBOBATh O€30MaCHOMY MOBEACHUIO B OKPYIKaIOIel cpefie U OepeKHOMY
OTHOIIEHHUIO K Hel. Pa3BUTHE TO3HABATENIbHBIX HHTEPECOB B MPOILIECCE CAMOCTOSTEIHHOIO
MPUOOPETEHUsI XUMUYECKUX 3HAHUM U UCTIOB30BaHUE PA3TUYHBIX HCTOUHUKOB HH(POPMAIIUH, B TOM
quClie KOMIIBIOTEPHBIX.
Bocnutanne yoe:XIeHHOCTH B TIO3UTUBHON POJIM XMMHH B )KU3HU COBPEMEHHOTO O0IIIECTBa,
HEO0OXOUMOCTH XMMUYECKH I'PaMOTHOI'O OTHOIIIEHHUS K CBOEMY 3JIOPOBBIO U OKPYKaIoIlIel cpefe.

MecTto yueOHOro npeaMera B y4eOHOM IJIaHe

OcobeHHOoCTH cofiepKaHus Kypca « XMMUs» SBIISIOTCS T1aBHOM MPUUYUHOM TOTO, YTO B 0a3MCHOM
yueOHOM (00pa30oBaTeNbHOM) IIJIaHE 3TOT MPEAMET MOSBIISAETCS NOCIECIHUM B PAIY
€CTeCTBEHHOHAYYHbIX AUCHUIUINH, TOCKOIbKY JJIS €T0 OCBOSHMS IKOJIBHUKH JTOJDKHBI 0071a/1aTh He
TOJIBKO OTpPEeIEHHBIM 3a11acoM MpPEeABAPUTEIbHBIX €CTECTBEHHO-HAYUHbIX 3HAHUM, HO U JOCTATOYHO
XOPOIIO Pa3BUTHIM a0CTPAKTHBIM MBIIIICHUEM.

B o6pazoBaTenpHOM mporpaMMe 1o XMMUW Ha U3y4EeHHEe XUMHUH B 8 U 9 Ki1accax OTBOAMTCS 2 yaca B

Hezeno, 68 yacos B roj. Peanusanus JaHHON IpOrpaMMBbl CHOCOOCTBYET MCIIOJIb30BAHHIO

Pa3HOO0Opa3HBIX (HOPM OpraHU3aluK YIeOHOTO MPOIlecca, BHEAPEHNUIO COBPEMEHHBIX METOJIOB

00y4YeHHs U MeJarOTHYECKUX TEXHOIOTUH.

Pe3ysbTaThl 0CBOCHUS Y4eOHOIO NpeaMeTa

OcHoBHOI (hopMoO¥i opraHu3zaly yueOHOTro Mmporecca SBIsIeTCsl KIacCHO-ypouHas cuctema. B
KayecTBE JIOMOJHUTENbHBIX (hOpPM OpraHU3aI[ii 00pa30BaTEIbHOIO MPOLEcca UCIIOIb3YETCsl CUCTEMA
KOHCYJIbTAIlIMOHHON MOJIEPKKU, MHIMBUYaIbHBIX 3aHATHH, CAMOCTOSATENIbHAS paboTa yyaluxcs ¢
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HCIIOJIb30BaHHUEM COBPEMEHHBIX HHPOPMAITMOHHBIX TEXHOIOTHHA. OpraHu3aiius COnpoBOKICHUS
yualuxcs HarpasiieHa Ha CO3[JaHie ONTUMAIIbHBIX YCIOBUI 00yUYeHHs; HCKITIOUEHHE
MICUXOTPABMHUPYIOIMUX (PAKTOPOB; COXPAHCHUE TICUXOCOMATUYECKOTO COCTOSIHUS 3I0POBbS YUAIIHXCS;
Pa3BUTHE MOJIOKUTEJIBHON MOTHUBALUY K OCBOECHHUIO MPOIPaMMBbl; Pa3BUTHE UHIUBUAYAIbHOCTH U
0JIAPEHHOCTH KaXKIO0Tr0 peOeHKa.
PaGouas nporpamma npegycMmatpuBaet GOpMHUPOBAHHE Y YUAIIUXCS 001Iey4eOHbIX YMeHUil U
HABBIKOB, YHHUBEPCAJIbHBIX YU4eOHbIX JeHCTBU M KJIIOYEBbIX KOMIIETEHI[HIi: YMEHUE
CaMOCTOATEJIbHO U MOTUBUPOBAHHO OPraHU30BBIBATh CBOKO ITO3HABATENIBHYIO JIEATEIbHOCTB;
MCIOJIb30BAHUE DJIEMEHTOB MPUYMHHO-CIICJICTBEHHOT'O U CTPYKTYPHO-()YHKIIMOHAIBHOTO aHAIIN3a;
OTpe/ieNIeHUE CYIIIHOCTHBIX XapaKTePUCTUK N3Y4aeMOro 00bEeKTa; YMEHUE Pa3BEPHYTO
00OCHOBBIBATh CYXJICHUS, aBaTh OMPEICICHHUS, TPUBOIUTH JTOKA3aTeIbCTBA; OIICHUBAHUE U
KOPPEKTHUPOBKA CBOETO IMOBEJICHUS B OKPYXKAIOLEM MHUPE.
Pe3yabTaTsl u3yuenusi Kypca «Xumus. 8 kiaace», «Xumus. 9 Kjiace» nIpuBeACHBI B pasjiene
«TpeboBanus K ypOBHIO MOJITOTOBKU BBIITYCKHUKOBY, KOTOPBIN MOJTHOCTHIO COOTBETCTBYET CTAHIAPTY
BToporo nokojeHust ®I'OC. TpeboBanus HaNpaBIEeHBI HA PEeaATH3AIUI0 CUCTEMHO-ACSITEIILHOCTHOTO, H
JUYHOCTHO-OPUEHTUPOBAHHOTO MTO/IX0/I0B; OCBOEHUE YYAIIMMHUCS UHTEIIEKTYalIbHOU U
MPaKTUYECKOU NeATEeIbHOCTH; OBJIAJICHUE 3HAHUSIMU U YMEHHUSIMU, BOCTPEOOBAHHBIMU B
MOBCEHEBHOM KU3HHU, TO3BOJISIOIINMHA OPUEHTHUPOBATHCS B OKPYKAIOLEM MUPE, 3HAYUMBIMU JJI5
COXpaHEHHSI OKPYKAIOIIEeH Cpebl 1 COOCTBEHHOTO 3/10POBBSI.

Inanupyemble pe3yJibTaThl H3YYeHHs] Y4eOHOT0 MpeIMeTa

BoinnyckHUK Hayuumces:

® OIIMCHIBATh CBOMCTBA TBEPJBIX, KHUJKHX, Ta3000pa3HbIX BEIICCTB, BBIJICISS X CYIICCTBCHHBIC
MPHU3HAKY;

® XapaKTepU30BaTh BEIECTBA MO COCTaBYy, CTPOCHUIO M CBOMCTBAM, YCTaHABIMBATH MPUYMHHO-
CJICJICTBEHHBIC CBSI3M MEKIY JAHHBIMU XapaKTEPUCTUKAMH BEIIECTBA;

® PaCKpBIBATh CMBICJI OCHOBHBIX XUMHUYECKHX MOHSATHI: aTOM, MOJIEKYJIa, XUMUYECKHUI1 AJIEMEHT,
MIPOCTOE BEUIECTBO, CII0KHOE BEIIECTBO, BAJIGHTHOCTb, UCIOJIB3YS 3HAKOBYIO CHCTEMY XUMUU;

® 1300pakaTh COCTaB MPOCTEHIINX BEMIECTB C MOMOIIBI0 XUMHYECKUX (OPMYIT M CYIIHOCTb
XUMHUYECKHUX PEAKIMA ¢ TTOMOIIBIO XUMUICCKUX YPAaBHECHU;

® BEIYHCIISITE OTHOCUTENNBHYIO MOJIEKYISPHYIO i MOJISIPHYIO MacChl BEIIECTB, a TAKKE MACCOBYIO
JIOJTIF0 XMMHYECKOTO 2JIEMEHTA B COSIMHEHUSAX;

® CPaBHUBATH 110 COCTABY OKCH/IbI, OCHOBAHUS, KHCJIOTHI, COJIH;

e KJTacCU(PUIIMPOBATH OKCHUJIBI U OCHOBAHUS TI0 CBOWCTBAM, KUCJIOTHI M COJTM — IO COCTABY;

® OTIHMCHIBATh COCTAB, CBOMCTBA U 3HAYCHHE (B TIPUPOIE ¥ IPAKTUIECKOH eI TeTHHOCTH YEJI0BEKa)
MIPOCTHIX BEIIECTB — KUCIOPOAa U BOAOPO/A;

® [10JTb30BATHCS JTA0OPATOPHBIM 000PYIOBAHUEM U XUMUYECKOH TTOCYI0H;

® [IPOBOJTUTH HECIIOKHBIC XUMUYECKUE OTBITHI H HAOIOICHUS 32 H3MCHCHHEM CBOWCTB BEIIIECTB B
mporecce WX TpEeBpalleHud; coONIoNaTh NpaBWiIa TEXHUKH O€30MacHOCTH TpPU  TPOBEACHUHU
HAOIIO/ICHUH U OTBITOB;

® pa3IMYaTh HKCHEPUMEHTAIBHO KHCIOTHI W IIETOYH, TOJB3YysACh HHIWKATOPAMH; OCO3HAThH
HE0OXOIMMOCTh COOTIOICHUSI Mep 0€30MacHOCTH MPU OOPAIICHUH C KUCIOTaMU U MIEI0YaMHU.

¢ KiaccuguuupoBarb MHOTOOOpa3re XUMUIECKIX PEAKIIHI

o I3y4nT CBOMCTBA METAIIJIOB, HEMETAIIJIOB U UX COSAMHEHUN

BbINYCKHUK HOIYUUN 603MOMCHOCHIb HAYUUMbCA .

® IpaMOTHO 00paIaThcs ¢ BEMECTBAMU B TIOBCETHEBHOM KHU3HH,

® 0CO3HaBaThb HEOOXOJUMOCTH COOJIOACHUS MPAaBUIJI SKOJIOTHYECKH O€30MacHOro MOBENEHUS B
OKpY>Karollle NpUPOIHON CpENE;



® IOHUMATh CMBICI U HEOOXOIMMOCTb COOJTIOICHUS IPEANMCAHUHN, TTPEIJIaraeMbIX B MHCTPYKITHSIX
10 HUCIOJIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMUH U JIP.;

® IICIIOJIB30BATh  MPUOOPETCHHBIE  KJIFOYEBBIE  KOMIIETCHTHOCTH  MPU  BBINIOJHEHHUH
UCCJICIOBATEIILCKUX TPOCKTOB TI0 HM3YYEHHUIO CBOWCTB, CIOCOOOB TMOJYYCHHS W Pacro3HABAHUS
BEIIIECTB;

® pa3BMBATh KOMMYHHKATUBHYIO KOMIIETEHTHOCTb, UCIIOB3YS CPEACTBA YCTHOTO U MUCHbMEHHOTO
OOIICHMSI, MTPOSBIIATH TOTOBHOCTh K YBaXCHHIO MHOW TOYKHU 3PCHUS MPH OOCYKIECHUU PE3yNIbTaTOB
BBIMIOJTHEHHON palboThI;

© 00OBCKTHBHO OIICHWBATh WH(MOPMAIMIO O BEMIECTBAX M XMMHUYECKUX IMPOIECCaX, KPUTHICCKH
OTHOCHUTBCS K TICEBIOHAYyYHOH uHGoOpManuu, HeroOpOCOBECTHOW  pekiaMe, Kacarolencs
UCIIOJIb30BaHUS PA3IMYHBIX BEILIECTB.

Ilepuoouueckuil 3aKon u nepuoouueckas cucmema xumudeckux rnemenmos /I. 1.
Menoeneesa. Cmpoenue eeujecmaa.

Beinycknuk Hayuumcs:

e Ki1accu(UUMPOBATh XMMHUYECKHUE 3JIEMEHThl Ha METaJUlbl, HEMETaJIbl, SJIEMEHTHI, OKCHJIbI U
TUAPOKCUABI KOTOPBIX aM(OTEpHb, M HHEPTHBIE 3JIEMEHTHl (Ta3bl) ANl OCO3HAHUSA BaXKHOCTU
YHOPSAIOYCHHOCTH HAYYHBIX 3HAHHM;

® pacKpbIBaTh CMBICT Mepuoanyeckoro 3akona /.M. Menneneesa;

® ONIUCHIBATh W XapaKTEePH30BaTh TAONMUYHYIO (POpPMY MEPUOIMYECKONH CHUCTEMbl XUMHUYECKUX
AJIEMEHTOB;

® XapaKTepU30BaTh COCTAB ATOMHBIX AJIEP U paclpeaeNieHUe YMCiIa HIEKTPOHOB 10 3JIEKTPOHHBIM
CJIOSIM aTOMOB XMMHYECKHUX 3JIEMEHTOB MaJIbIX MEPHO0B MEPUOINUECKON CUCTEMBI, a TAKKE Kalus U
KaJIbIIHS;

e pa3nuyaTh BUIBl XUMHUYECKOH CBSI3M: HMOHHYIO, KOBAJCHTHYIO IMOJISIPHYIO, KOBAJIEHTHYIO
HEMOJISIPHYIO U METAJUTHYECKYIO;

® 1300paKaTh AJIEKTPOHHBIC POPMYIIBI BEIIECTB, OOPA30BAHHBIX XUMUYCCKIUMHU CBS3SIMH PA3HOTO
BUJIA;

® BBLISIBIISITh  3aBUCHMOCTh CBOMCTB BEIIECTBA OT CTPOCHUS €ro KPHUCTAJUIMYECKOH peIIeTKH
(MOHHOIA, aTOMHOM, MOJIEKYJISIPHOM, METAINTINYECKO );

® XapaKTepU30BaTh XUMUUYECKUE HIIEMEHTHI U X COCTMHEHHS Ha OCHOBE MOJIOKEHUSI DJIEMEHTOB B
MEePUOINYECKON CUCTEME U OCOOCHHOCTEN CTPOCHHUS UX aTOMOB;

® OIIKMCHIBATh OCHOBHBIE MPEANOCHUIKH OTKpbITUS .M. MeHieneeBbIM NepHOINYECKOT0 3aKOHA 1
NEPUOANYECKON CHUCTEMBbl XHUMHYECKHX OJJIEMEHTOB W MHOTOOOpa3HyH Hay4YHYIO JeAaTelIbHOCTh
YYEHOT0;

® XapaKTepU30BaTh HAy4YHOE M MHPOBO33PEHUYECKOE 3HAUYEHHE IEePUOJMYECKOr0 3aKOHa U
MEPUOINYECKON CUCTEMBI XUMHUECKUX AieMeHToB [[.M. Menneneena;

® 0CO3HaBaTh HAy4YHbIC OTKPBITUS KaK Pe3yNbTaT UIUTEIbHBIX HAOMIOJEHHH, OMBITOB, HAYYHOU
MOJIEMHUKH, TPEOIOJICHUS TPYAHOCTENH U COMHEHUH.

BoInyCKHUK noJIyuyum 603moxicHOCIb HAYYUMbCA

® 0OCO3HABaTh 3HAYEHUE TEOPETUUYECKUX 3HAHUM JJIs1 TPAKTUUYECKON JEATEIBbHOCTH YEI0BEKA;

® ONTUCHIBATh N3YYECHHBIE OOBEKTHI KaK CUCTEMBI, TPUMEHSS IOTUKY CUCTEMHOTO aHaN3a;

® IPUMEHSTH 3HAHUSI O 3aKOHOMEPHOCTSAX NEPUOIUYECKON CUCTEMbBI XMMHUYECKUX 3JIEMEHTOB IS
0O0BSICHEHUS ¥ TIPEABUICHUS CBOMCTB KOHKPETHBIX BEIIIECTB;

® pa3BUBaTh MHGOPMAITMOHHYIO KOMIIETEHTHOCTh MTOCPEICTBOM YTIIYOJICHHS 3HAHHUI 00 UCTOPUH
CTAHOBJICHUS XMMHUYECKON HAyKH, €€ OCHOBHBIX TMOHATHH, MEPUOJUYECKOTO 3aKOHA KaK OJTHOTO W3
BAYKHEUIINX 3aKOHOB MTPUPO/IbI, & TAKIKE O COBPEMEHHBIX JOCTUKEHUSIX HAYKU U TEXHUKHU.

Mmuozooopazue xumuueckux peaxkyuil.



BeinyckHuk Hayuumcs:

© 00BSCHATH CYyTh XUMHUYECKHUX MPOLIECCOB;

® Ha3bIBATh MIPU3HAKHU U YCJIOBUS MIPOTEKAHUSI XUMUYECKUX PEAKIUN;

® YCTAaHABJIMBATh MPUHAJICKHOCTh XUMHUECKOM PEaKIINHU K OMPEACIICHHOMY THITY 10 OJTHOMY U3
KJIACCU(UITUPOBAHHBIX TIPU3HAKOB:

1) mo ymcily U COCTaBy HCXOAHBIX BEIIECTB M IMPOJIYKTOB pEaKUuu (peakuuu COeTUHEHHUS,
pa3ioKeHus, 3aMelIeHNs 1 0OMEeHa);

2) 10 BBIICTICHUIO WJIM MOTJIOMIEHUIO TEIUIOTHI (peaklMK SK30TEPMHUUYECKUE U SHIOTEPMHUUYECKHUE);

3) 1m0 U3MEHEHWIO CTEMeHEeW OKHUCICHUS XUMHUYECKHX JJIEMEHTOB  (OKHUCIHUTENIbHO-
BOCCTAaHOBHUTEJIbHbBIC PEAKIINH);

4) mo oOpaTuMoCTH Tpolecca (peakuu 00paTuMbIe U HEOOPATUMEIE);

® Ha3bIBaTh (DaKTOPBI, BIUAIOIINE HA CKOPOCTh XUMHUECKHUX PEaKIIHii;

® Ha3bIBaTh ()aKTOPBI, BIUAIONIME HA CMELICHIE XUMUUYECKOTO0 PAaBHOBECHS,

® COCTaBJIATh YPAaBHEHUS IEKTPOIUTUYECKOM TUCCOLUALIMU KUCIIOT, IIeJI0Yeil, CoJei; MOIHbIE U
COKpAIllCHHbIE HOHHBIC YPAaBHEHUS PEAKINi 0OMeHa; ypaBHEHHS OKHCIUTENBHO - BOCCTAHOBUTEIBHBIX
peaKuuii;

® [IPOTHO3UPOBATH MPOJYKThl XUMHUYECKUX pEaKIuil mo ¢dopMynaM / Ha3BaHUSIM HCXOIHBIX
BEIIICCTB; ONPEIEISITh HCXOIHBIC BENIeCTBa 110 hopMysiaM / Ha3BaHUSM MPOIYKTOB PEAKITUH;

®COCTABIIATh ypPaBHEHUS pEaKUUH, COOTBETCTBYIOIIMX IOCIEI0BATEIILHOCTH («IIEMOYKE))
MpEeBpaIeHU HEOPraHNYECKHUX BEIIECTB Pa3IMYHbIX KJIACCOB;

®BBLISIBJISITh B TIPOLIECCE OKCIIEPUMEHTA IMPU3HAKH, CBUICTEIBCTBYIONIME O MPOTEKAaHUHU
XUMHYECKON PEaKIINU;

® TOTOBUTH PACTBOPHI C ONPEEICHHON MacCOBOM 10JIel paCTBOPEHHOTO BEIIECTBA;

® OIIPEIENSATh XapaKTep Cpebl BOAHBIX PACTBOPOB KUCIOT U IIEJIOYEH MO U3MEHEHUIO OKPACKU
UHIUKATOPOB;

® IPOBOJANTH KAYECTBEHHBIE PEAKIINH, IIOTBEPIKIAIOIINE HATMYKE B BOJAHBIX PaCTBOPAaX BEIIECTB
OT/IENIbHBIX KATHOHOB M aHUOHOB.

BbINYyCKHUK ROIYyYUUM 603MOHCHOCIb HAYYUMbCA:

® COCTaBJISITb MOJICKYJISIDHBIE W TIOJHBIE HMOHHBIE YpPAaBHEHUS 110 COKPAIICHHBIM HMOHHBIM
YPaBHEHUSIM;

® IPUBOJIUTH TPUMEPHI PEAKINi, MOATBEPKIAIONIUX CYIIECTBOBAHUE B3aMMOCBI3H MEXY
OCHOBHBIMH KJIaCCaMH HEOPTaHUYECKUX BEIIECTB;

® IPOTHO3UPOBATh PE3yAbTAThl BO3JIEHCTBUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOM
peakiuu;

® IPOTHO3UPOBATH PE3YJIbTAThl BO3JACHCTBUS PA3IMYHBIX (DAKTOPOB HA CMEIIEHUE XUMHUYECKOTO
paBHOBeECHS.

Mnozoobpazue geujecms.

Beinycknuk Hayuumca:

e OIIpEACNATh NPUHAMJIECKHOCTh HEOPraHMYECKMX BEUIECTB K OJHOMY M3 M3YYEHHBIX
KJIACCOB/TPYIII: METAIIbl U HEMETAJUIbI, OKCU/IbI, OCHOBAHUS, KUCIIOTHI, COJIH;

® COCTaBJISATH (POPMYIIBI BEHIECTB MO UX Ha3BAHUSIM;

® OTIPECINIATh BAJICHTHOCTD U CTEMEHb OKUCIICHUS SJIEMEHTOB B BEIIECTBAX;

® COCTaBIISATH (POPMYITBI HEOPTAHNYECKUX COCTMHEHUI 10 BAJICHTHOCTSAM M CTENIEHSIM OKHCIICHHS
JJIEMEHTOB, a TaKXKe 3apsaM HMOHOB, YKa3aHHBIM B TaOJIHIIE PACTBOPHUMOCTH KHCIOT, OCHOBAHUN H
coJIeit;

® 00BSCHATH 3aKOHOMEPHOCTH U3MEHEHUS PUBNYECKUX U XUMHUUYECKUX CBOMCTB MIPOCTHIX BEIIECTB
U UX BBICIIUX OKCHUJIOB, 00pa30BaHHBIX dJIEMEHTAMH BTOPOTO U TPETHEro MEPUOJIOB;

® Ha3bIBaTh OOIME XMMHYECKHE CBOMCTBA, XapaKTEPHBIC I TPYII OKCHUIOB: KHUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX.



® Ha3bIBaTh OOIINE XUMUIECKHIE CBOMCTBA, XapaKTePHBIE ISl KAXKIOTO KJIacca BEIIEeCTB;

® IPUBOJIUTH IPUMEPHI PEAKIUi, MOATBEPKAAIOIINX XUMUUYECKHE CBONCTBA HEOPraHUYECKUX
BEIIECTB: OKCUJIOB, KICIIOT, OCHOBAaHUH U COJICI;

® OIPE/ICNISATh BEIIECTBO — OKHCIUTENh U BEIIECTBO — BOCCTAHOBUTEh B OKHCIUTEIBHO —
BOCCTAaHOBHUTEIIBHBIX PEAKIUSX;

® COCTAaBIIATD ANEKTPOHHBIN OaaHC M0 MPEUI0KEHHBIM CXEMaM peaKIHii;

® [IPOBOJUTH JIA0OPATOPHBIE OMBITHI, TMOATBEPKAAIOIINE XUMHYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTraHMYECKUX BEIIECTB;

® [IPOBOJUTH JTA0OPATOPHBIC OMBITHI MO TOJYYCHUIO U COOMpAHUIO Ta3000pa3HBIX BEIICCTB:
BOJIOPOJIa, KHUCIIOPOJa, YTIEKUCIOro Ta3a, aMMHUAaKa; COCTaBISATh YPAaBHEHHSI COOTBETCTBYIOIIMX
peaKkIui.

BbINyCKHUK MOJXYYUT 603MOHCHOCHb HAYYUMbCA:

* IPaMOTHO 00paIIaThcs ¢ BEIIECTBAMU B TOBCEIHEBHOMN KU3HU;

* 0CO3HABaTh HEOOXOAMMOCTH COOJIFOICHUS TIPABHII IKOJIOTUYECKU 0€30I1aCHOTO IMOBECHMS B
OKpY>Karollel NpupoIHON Cpeae;

* IOHUMATh CMBICII M HEOOXOIUMOCTb COOJIIOICHUS IPEANUCAHUHN, TPEITIAraeMbIX B MHCTPYKITUSX
10 UCIIOJIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMUU U JIP.;

*  WUCIOJB30BaTh  TPUOOPETEHHBIE  KIFOUEBBIC  KOMIETCHTHOCTH  IPH  BBITIOJHCHUH
HCCJIEIOBATENILCKUX TPOEKTOB MO HM3YYEHHUIO CBOMCTB, CMOCOOOB MOJY4YEHHS W PaclO3HABaHUS
BEIICCTB;

* pa3BUBAaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, UCIIONb3Yys CPEICTBA YCTHOW W MUCHMEHHOMN
KOMMYHHKAITUM TIpH paboTe ¢ TEKCTaMU YYeOHWKA M JIONOJHUTEILHON JINTEPaTypol, CIIpaBOYHBIMU
TabJIMIIaMU, TPOSIBIISITH TOTOBHOCTh K YBRKCHUIO MHOM TOYKHU 3PEHUS MPHU 0OCYKIIEHUU PE3yIbTaTOB
BBINIOJIHEHHOM paboThI;

* 00BEKTUBHO OIEHMBATh MH(OPMALMIO O BEUIECTBAX M XUMHUYECKUX MPOIECCAX, KPUTUUECKU
OTHOCUTBCSI K IICEBJOHAay4yHOM uH(popmanuu, HeI00OpOCOBECTHONW pekjamMe, Kacarolencs
MCIIOJIb30BaHUS PA3INYHBIX BEIIECTB.

* 0CO3HABATh 3HAYCHHUE TCOPETHUCCKUX 3HAHUH JIJIS MPAKTUUYECKON JISATEIIEHOCTH YEIOBEKa;

* OMUCHIBATh U3YYCHHBIE OOBEKTHI KAK CHCTEMBI, IPUMEHSIS JIOTUKY CUCTEMHOTO aHAJIN3a,

* MPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSIX IMePUOTUICCKON CUCTEMBl XHMHYCECKUX JIEMEHTOB JISI
00BSICHEHUS U MPEABUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BUBaTh HHPOPMAITMOHHYIO KOMITETEHTHOCTh MTOCPEACTBOM YTITyOJICHHsI 3HAHUI 00 HCTOpUN
CTaHOBJIICHUS! XUMHUYECKOW HayKu, €€ OCHOBHBIX MOHSATHH, MEPUOJUYECKOTO 3aKOHA KaK OJIHOTO W3
BXHEHUININX 3aKOHOB MPUPOJIBI,  TAKIKE O COBPEMEHHBIX JOCTHKCHHSIX HAYKH U TEXHUKH.

* COCTaBIISAITh MOJEKYNSpPHBIE U TIOJIHbIE WOHHBIE YPaBHEHHUS MO COKpAIIEHHBIM HOHHBIM
YpaBHECHHUSIM;

* TIPUBOIUTH MPUMEPHI PEAKIUi, MOATBEPKIAIOUINX CYIIECTBOBAHUE B3aMMOCBI3H MEXIY
OCHOBHBIMH KJIACCAMU HEOPTaHUICCKUX BEIIECTB;

* MPOTHO3UPOBATh PE3YNbTAThl BO3JEHCTBUS Pa3NUYHBIX (DAKTOPOB HA HM3MEHEHHE CKOPOCTH
XMMHYECKON PEaKIIUU;

* IPOTHO3UPOBAThH PE3YNIbTATHI BO3JACUCTBUS PA3IMYHBIX (AaKTOPOB HA CMEIICHHE XMMHUYECKOTO
paBHOBECHSI.

* MPOTHO3UPOBATh XMMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;

* IPOrHO3HPOBATh CIIOCOOHOCTH BEIIECTBA MPOSIBIISITH OKUCIIUTEIbHBIC WIIH BOCCTAHOBUTEIILHBIC
CBOICTBA C yU€TOM CTENEHEH OKHUCIIEHHUS DIIEMEHTOB, BXOSIIUX B €0 COCTaB;

* BBISIBJIATH CYIIECTBOBAHWE TCHETHUYECKON B3aWMOCBSI3M MEXKIY BEIIESCTBAMHU B PSAY: MPOCTOE
BEIIIECTBO — OKCHJI — THAPOKCHU — COJIb;

* OpraHW30BBIBATh, MPOBOJHUTH YYCHUYECKHE MPOCKTHI IO HMCCIICIOBAHUIO CBOMCTB BEIIECTB,
UMEIOIINX BAXKHOE MPAKTUIECKOE 3HAUCHHE.

BBITTyCKHUK TTOJTYYUT BO3MOXKHOCTDh HAYUUTHCS:



* IPaMOTHO 00OpaIaThcs ¢ BEIECTBAMU B IIOBCEIHEBHON KHU3HH;
* 0CO3HaBaTh HEOOXOJMMOCTb COOIIOIEHUS MTPABHJI SKOJIOIMUECKH 0€3011acCHOr0 MOBECHMS B
OKpY>Karollel NPUPOIHON CPENE;
* IOHUMATh CMBICI U HEOOXOAUMOCTb COOJIIOICHUS IPEANMCAHUM, IPeJIaraéMblX B HHCTPYKIMAX 110
UCTIOJIb30BAaHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMHHU U JIP.;
* HCIOJIB30BATh IPUOOPETECHHBIE KIIIOUEBbIE KOMIIETEHTHOCTHU IPU BBIIIOJHEHNUHU HCCIIEI0BATEIbCKUX
IPOEKTOB MO U3YYEHHIO CBOICTB, CIIOCOOOB MOMYYSHHS U PACIIO3HABAHUS BEILIECTB;
* pa3BUBaTh KOMMYHMKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3Ys CPEACTBA YCTHOW U TUCbMEHHON
KOMMYHHKAIMH IPU PabOTE ¢ TEKCTaMU y4eOHUKA M TOTIOJIHUTEIBHON JINTepaTypoil, CIpaBOYHBIMU
TaOJIUIAMU, IPOSIBIIATH TOTOBHOCTh K YBaKEHUIO MHOM TOUKU 3peHUs IPU OOCYXIEHUU Pe3yIbTaTOB
BBITIOJIHEHHOHN paboTHhI;
* 00BEKTUBHO OLIEHUBATh HH(POPMALIMIO O BELIECTBAX U XUMHUUYECKUX ITPOLECcCax, KpUTUYECKH
OTHOCHUTKCS K TICEBJOHAYYHON HH(OpMaIin, He1oOpOCOBECTHON peKiiaMe, Kacaromeics
MCIIOJIb30BaHUS PA3JINYHBIX BEILECTB.
* 0CO3HABaTh 3HAYEHHUE TEOPETUUECKUX 3HAHUH /ISl MPAKTUYECKOM 1eATEIbHOCTH YEI0BEKa;
* ONMCHIBATh U3YYCHHbIE OOBEKThI KAK CUCTEMBbI, IPUMEHSISI IOTUKY CUCTEMHOIO aHaJIN3a;

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSIX EPUOANYECKOIN CUCTEMbl XUMUYECKHUX JIEMEHTOB IS
0O0BSICHEHUS U IPEBUICHUS CBONCTB KOHKPETHBIX BEILECTB;
* pa3BUBaTh HH(HOPMAIIMOHHYIO KOMIIETEHTHOCTb IOCPECTBOM YIIIyOIeHUs 3HAaHUI 00 NCTOpUHU
CTaHOBJICHUS! XUMUYECKOM HayKH, €€ OCHOBHBIX ITOHATHH, IEPUOJUUECKOI0 3aKOHA KaK OJHOIO U3
BaXHEHMILINX 3aKOHOB ITPUPO/IbI, & TAKKE O COBPEMEHHBIX JOCTH)KEHUSIX HAYKU U TEXHUKH.
* IPUBOJUTH IIPUMEPHI PEAKLUH, TIOATBEPHKAAIOIINX CYIIECTBOBAHUE B3aUMOCBS3H MEXAY OCHOBHBIMU
KJIaCCaMM HEOPraHMYECKHUX BELIECTB;
* BBISIBIIATD CYLIECTBOBAHME FEHETUUECKOM B3aUMOCBSI3U MEXK/y BEILIECTBAMU B PsIly: IPOCTOE
BELIECTBO - OKCU/J - TUAPOKCHJL - COJIb;
* OPraHU30BbIBaTh, IPOBOAUTH YUYEHUUYECKUE IIPOEKTHI 110 UCCIEA0BAHUIO CBOMCTB BEILECTB,
MMEIOLINX BaKHOE ITPAKTUUECKOE 3HAUCHHUE.

JIuunocmmnuie, memanpeomemmusle u npeoMemHuble pe3yibmamol 0C60CHUA yUEeOHO20 npeomema

«Xumun»

JINYHOCTHBIMHM pe3yJIbTaTaMU U3y4EHUs IpeaMeTa « XUMUSA» ABIIOTCA CICAYIOLINE YMEHUS:
- Bociutanue poccuiickoil rpa)/1aHCKON WAEHTUYHOCTHU: TaTPUOTHU3MA, JTIOOBU U YBaXKEHHE K
OtedecTBy, UyBCTBO FOPAOCTH 3a CBOIO PonMHy, 32 pOCCUICKYI0 XUMUUYECKYIO HAYKY
- @opMHUpPOBaHKE LIEIOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKU ¥ OOILIIECTBEHHOW MPAKTUKH, a TAKXKe COLIUAIBHOMY, KYIbTYPHOMY, S3IKOBOMY U JYXOBHOMY
MHOT000pa31I0 COBPEMEHHOTO MHUpa
- ®OopMHpOBaHUE OTBETCTBEHHOI'O OTHOLIEHUS K YYEHHIO, TOTOBHOCTH M CIOCOOHOCTH K
CaMOpa3BUTHIO U CaMOOOPa30BaHNIO HA OCHOBE MOTHBALIUY K 00YYEHHUIO U TO3HAHUIO, BBIOOPY
npo¢mIbHOro 00pa3oBaHUs Ha OCHOBE HH(OPMAIIUHU O CYIIECTBYIOIUX MPOPECCUIX U IUYHBIX
npoecCHOHANBHBIX IpeanoyTeHH. OCco3HaHHOMY MOCTPOEHUIO MHAUBHUIYaTIbHBIX 00pa30BaTeIbHbIX
TPACKTOPHUH C yUETOM YCTOWUYMBBIX IIO3HABATEIbHBIX HHTEPECOB
- opMupoBaHHE KOMMYHUKATUBHON KOMIIETEHIIMN B 00pa30BaTeIbHON, OOIIIECTBEHHO TTOJIE3HOM,
y4eOHO — Hccre10BaTeNbCKON, TBOPUECKON U IPYTUX BUJIAX AEATEIbHOCTH
- ®opMUpOBaHKE U TTIOHUMaHUE IICHHOCTH 3JI0POBOT0 M 0€3J10MacTHOTO 00pasa KU3HU, yCBOEHUE
NpaBUI UHAWBUIYAIBHOTO U KOJUIEKTHBHOTO O€30M1acHOTO MOBEACHHUS B UpE3BbIYAMHBIX CUTYALIUsX,
YTOXKJIAIOIIUX KU3HU U 3I0POBBIO JIFOJIEH
- ®opMHpOBaHUE MO3HABATEILHON HH(MOPMAITMOHHON KyIbTYphl. B TOM 4nciie pa3BuTHE HaBBIKOB
CaMOCTOSITENIbHOM paboThI ¢ yUeOHBIMU TOCOOUSIMU, KHUTAMU, IOCTYITHBIMU HHCTPYMEHTAMH U
TEXHUYECKUMU CpeCTBAMH UH()OPMAIIMOHHBIX TEXHOIOTHM
- @opMHUPOBAHNE OCHOB HKOJIOTMYECKOT0 CO3HAHUS HAa OCHOBE MPU3HAHUS LIEHHOCTH KU3HU BO BCEX
ee MPOSIBJICHUAX U HEOOXOIMMOCTH OTBETCTBEHHOTO , 0EpEKHOT0 OTHOIIEHUS K OKpYXarollei cpene
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-Pa3BuTHE TOTOBHOCTHK PEIICHUIO TBOPUECKUX 33]a4, YMEHHE HAXOAUTh aJIcKBaTHbIC
CIOCOOBITIOBEICHHS M B3aMMO/JICHCTBHE C TTApTHEPAMH BO BpeMsl y4eOHOU 1 BHEYUEOHOM
JeSITeIbHOCTH, CIIOCOOHOCTH OIICHUBATH MPOOJIEMHBIE CUTYalluU
MeTtanpeaMeTHbIMHPE3YJIbTaTaMU U3Y4YEHUS Kypca «XUMUs» sBIsieTCs GOpPMUPOBAHUE
YHUBEPCAJIbHBIX yueOHbIx aercTBuii (VY ).

Iloznasamenvnvie YVJI:

- CamoCTOSITENTEHO OOHAPYKUBATH U (POPMYIUPOBATH YIEOHYIO MPOOIEMY, OIPEICIIATh 1Eb

y4eOHOM JeATEIbHOCTH, BHIOUPATh TEMY PabOThI
- BeiiBurate Bepcuu perieHus npo0iaeMbl, 0CO3HaBaTh KOHEUHBINA Pe3yNIbTaT, BEIOUPATh U3
MPEJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEACTBA JOCTUKEHUS 1IeIIH.

- CocTaBnsaTh (MHAWBUAYAIBHO WM B TPYIIIE) TUIAH PELICHUS TPOOIEMBI (BBITOIHEHUS POCKTA).

- PaGoras o minany, cBepsTh CBOU ACHCTBUS C LENbIO U, TPU HEOOXOIMMOCTH, UCIIPABIISATH OLIMOKI
CaMOCTOSITENIBHO.

- B nuanore ¢ yuuteneMm coBeplICHCTBOBATH CAMOCTOSITEILHO BRIPAOOTAaHHBIE KPUTEPUHU OLICHKH.
Kommynuxamuenvie YV/I:

- CaMOCTOSITETbHO OPraHNU30BBIBaTh YUeOHOE B3aMO/ICIICTBHE B IpyIIe (OIPeaessaTh 001ue ey,
pacnpenenaTb poju, 10roBapuBaThCs Ipyr ¢ APYroM H T.1.).

CpenctBoM hOpMUPOBaHUS KOMMYHHKATUBHBIX Y'Y [ ciiy)kaT TeXHONOTHs MpoOIEeMHOI0 Juaiora
(moOy>XIaroIuii ¥ MOIBOISAIIMNA AUATIOT) U paboTa B MaJIBIX TPYIIAxX, a TAK)KE UCIIOIH30BAHUE HA
YpOKax 3JI€MEHTOB TEXHOJIOTHH MPOyKTUBHOTO YTCHHUSI.

IIpeaMeTHBIMH pE3yJIbTaTAMU U3YUCHHS TPEIMETA «XUMUS SBISIFOTCS:

- ®opMUpOBaHUE NIEPBOHAYAILHBIX CUCTEMATU3UPOBAHHBIX MPECTABICHUN O BELIECTBAX, UX
NPEBPALICHHUSX U TPAKTHYECKOM IIPUMEHEHUH; OBJIaJICHIE TOHATUIHBIM aIllapaToM U
CUMBOJIMYECKUM SI3bIKOM XHUMUU;

- Oco3HaHne 00bEKTUBHO 3HAYMMOCTH OCHOB XUMHUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO

€CTECTBO3HAHUS, XMMUUECKUX MPEBpAIleHU OPraHUYECKUX U HEOPTaHMUECKUX BEIIECTB KaK

OCHOBBI MHOTHX SIBJICHHH )KUBOW U HEKUBOU MIPUPOJIBI; YIIIYOJICHUE MPECTaBICHUMN O

MaTepUaIbHOM EIMHCTBE MUPA;

- OBnazieHHe OCHOBAMM XMMHUYECKON I'PaMOTHOCTH: CIIOCOOHOCTHIO AHAJIM3UPOBATh U OOBEKTUBHO
OLICHUBATh KU3HEHHBIE CUTYAllUHU, CBSI3aHHBIE C XMMHEH, HaBbIKaMU 0€3011acCHOr0 0OpaIeHus ¢
BEIIECTBaMM, UCIIOJIb3YEMBIMU B ITOBCETHEBHOM )KM3HU; YMEHUEM aHAJIM3UPOBATh U IUIAHUPOBATh
9KOJIOTHYECKH Oe30IacHOe MOBEIeHHUE B LENIAX cOepeXeHNUs 37J0pOBbsl U OKPYKAIOLIEH Cpelibl;

- DopMUpOBAaHNE YMEHUN YCTaHABIMBATh CBS3U MEXKAY pealbHO HA0II01aeMbIMU XUMHUUYECKUMHU
SIBJICHUSIMU U ITPOLIECCAMU, POUCXOASIIMMH B MUKPOMHPE, OOBACHATH IPUYMHBI MHOTO00pasus
BEIIECTB, 3aBUCUMOCTb UX CBOIMCTB OT COCTaBa U CTPOEHHUS, a TAKXKE 3aBUCUMOCTh IPUMEHEHUS
BELIECTB OT UX CBOMCTB;

- [IpnoGpeTenus onbiTa UCTIONB30BAHMS PA3IMYHBIX METOJIOB U3yUEHUS BEIIECTB; HAOMIOACHUS 3a UX
IPEBPALCHUSIMU TIPU MPOBEICHUH HECIOKHBIX XMMUYECKHX SKCIIEPUMEHTOB C HCII0JIb30BaHUEM
1abopaTOPHOTO 000PYIOBAHUS U IPUOOPOB;

- YMeHue oka3bIBaTh MEPBYIO MOMOILb IIPU OTPABICHUSX, 0)KOTaX U APYIHX TpaBMax, CBSI3aHHBIX C
BeleCTBaMU U J1a00paTOPHBIM 000PYI0BaHHUEM;

- OBnageHue npueMamMu padoThl ¢ HHPOpMaLMEl XUMUYECKOTO COJIep KaHus, IPE/ICTaBIEHHON B
pasHo gopme (B BUIIE TEKCTa, (popmyit, rpaduKoB, TAOIUYHBIX TaHHBIX, CXeM, poTorpaduii u ap.)

- CozaHue OCHOBBI /17151 POPMUPOBAHUS MHTEPECa K PACIIUPEHUIO U YIITYOJIECHHIO XUMHYECKUX

3HAHUU U BBIOOpA XMMHHU KaK MPOPHIBHOTO MPEMETa MPH MEePeXoie Ha CTYIEHb CPETHETO

(mostHOTO) OOIIIEr0 00pa3oBaHMs, a B JAIIbHEHIIIEM U B KauecTBe cepbl CBOE MPOPECCHOHATLHON

NeSITeNIbHOCTH;

.- ®opMupoBaHMe NPEACTABICHUN O 3HAUEHUU XUMHUYECKON HAYKU B PEIICHUU COBPEMEHHBIX

AKOJIOTMUECKUX MPOOIIEM, B TOM UUCIIE B IPEIOTBPAILIEHUU TEXHOTEHHBIX U 3KOJOTHUYECKUX

Karactpoo.



Oowan xapakmepucmuka yuedHo20 npoyecca:

OcHo6Hble mexHo102uU 00yUeHun:

[Iporpamma kypca «XUMHI» IOCTPOEHA Ha OCHOBE CITUPATBHON MOIEIH, TIPEAyCMaTPHUBAIOIICH
MOCTETICHHOE Pa3BUTHE UYTIyOJICHUE TEOPETHUECKUX MPEICTABICHUN TIPU JINHEHHOM 03HAKOMJICHHU
C SMIIUPUYECKUM MaTEPHAJIOM

TecTbl, caMoCTOsTENbHBIE pa00Ta, KOHTPOJIBHBIE PA0OTHI, YCTHBIN OMPOC, 3aIUTa
UCCIIEIOBATEIbCKUX PadoOT.

[MpeobnanarommmMu GopMaMu TEKYIIETO KOHTPOJIS SIBISIOTCS CAMOCTOSITEIIbHBIC U KOHTPOJIbHBIC
paboThl, pa3nuyHbIe TeCTOBBIE(OPMBI KOHTPOJISL. [IpOMEKYyTOUHBII HUTOTOBBIM KOHTPOJIb
POBOTUTCS B (hOpPME KOHTPOJIBHBIX padOT

Conep:xkanue kypca 9 kiaace

Ne i/m | Pa3enbl nporpamMmmsl Kosn4yecrBo KounuyecTBo KounyecTBo
4acoB KOHTPOJIbHBIX NPaKTHYeCKUX
padoT padoT
1 MHoroo6pa3ne XuMHIECKHX 17 2 2
peaKkuuii
2 MHoroo6pasue BeecTB 43 3 5
3 Kpatkwuii 0030p BaykHEHIIINX 8 1
OpPraHUYECKUX BEIIECTB
Hroro 68 6 7

Pa3nes 1. MHoroo6pa3ue XuMHYeCKMX peakIui

Knaccudukanus XuMHUECKUX pEeaKlUi: peakui COeAMHEHHUS,

pa3iokeHus, 3amemeHus, oOMeHa. OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. OKHCIUTENb,
BOCCTaHOBUTEJb, MPOLECCHl OKUCIEHUS U BOCcCTaHOBJIEHUsA. CoCTaBiIeHUE YPAaBHEHUIM OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIMI C IOMOILIBIO METO/1a 3JIEKTPOHHOTO OajaHca.

TermnoBeie 3PPEeKT XUMHUYECKUX pPEAKIHMA. DK30TEPMHUECKHE M DHIOTEPMHUYECKHE DPEaKIIHH.
Tepmoxumuueckue ypaBHeHUs. PacuéTbl Mo TepMOXUMHUECKUM YPAaBHEHHSIM.

CkopocTp XMMHYECKUX peakuuil. DakToppl, BIUSAIOIIME HAa CKOPOCTb XUMHUYECKHUX pPEAKLUH.
[IepBoHavyasbHOE MTPEACTABICHUE O KaTAJINA3E.

Oo6patumsbie peakiuu. [IoHATHE O XUMUYECKOM PaBHOBECHH.

XUMHYECKHE PEAKIIMU B BOJIHBIX PACTBOpPAX. DIEKTPOJUTHI U HEAEKTpoauThl. Moubl. KaTtnonst u
aHUOHBL. [ uopamuasmeopus
pacmeopos. DNEKTPOINTUYECKAs TUCCOLMALNS KUCIIOT, OCHOBAaHUMN

u coseil. Cnabble U CHIIbHBIE AIEKTPONUTH. CTeeHb TUCCOLIUAIUH.

Peaxiiuu nonHOTO 0OOMEHa. Y CIIOBHS TEUSHUSI peaKIuii HOHHOTO

oOMeHa 70 KOHIa. XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHWYECKUX COCAMHEHUN B CBETE
IpEJCTaBICHU 00 DSIEKTPOJIUTHUUECKON JUCCOLMALMU M OKUCIMTEIbHO- BOCCTAaHOBUTEJIBHBIX
peakumsX.

Tousmue o euoponusze coneti.

Jdemoncrpanum:

[Ipumepsl 5K30- U SHIOTEPMHUYECKHUX peaknnii. BzanMmoaencTBre NUHKA C COISHON U YKCYCHOM
KUCJIOTOW. B3auMoAeincTBUE TpaHyIMPOBAHHOTO IMHKA U IMHKOBOM IBUIN C COJITHOM KHCIIOTOM.
BsaumoneiictBue okcuna menu (I1) ¢ cepHoit KUCI0TOM pa3HON KOHIIEHTPAIMH MIPU Pa3HbIX
TeMIlepaTypax.
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I'opeHue yris B KOHLIECHTPUPOBAHHOM a30THOM KUCIJIOTE. ['OpeHue cephl B paCILIaBICHHON CEIUTPE.
HcnpiTanue pacTBOPOB BELIECTB HA AIEKTPUUECKYIO TPOBOIUMOCTD. JIBUKEHUE HOHOB B
AIEKTPUYECKOM II0JIE.
IIpakTnyeckue padboTbi:
W3yueHne BIusHMS YCIOBUM IPOBENCHNS XUMUUECKON PEaklMy Ha €€ CKOPOCTb.
Pemenune skcriepruMeHTaNbHBIX 3aa4 110 TeMe «CBOMCTBA KUCIIOT, COJIEH M OCHOBAaHUM Kak
AIIEKTPOJIUTOBY
JlabopaTopHble onbIThI: Peakiiy oOMeHa Mex 1y pacTBOpPaMU AJIEKTPOJIUTOB
Pacuernble 3agaun: BbolunciIeHNs 110 TEPMOXUMUYECKUM YPABHEHUSAM PEAKLUM.

Pa3zgen 2. MHoroo0pa3ue BemecTn
Hemeramnsl. ['anorenst. [lonoxeHue B NepuOaMYECKON CUCTEME XUMHUECKUX DIIEMEHTOB, CTPOEHUE UX
atomoB. Haxoxnenue
B npupojie. Pu3nyeckre U XUMUYECKHE CBOMCTBA IaJOT€HOB.
CpaBHUTENIbHAST XapaKTEPUCTUKA TaloreHoB. [lomyyeHue M nNpUMEHEHHE TaJOreHoB. XJIOp.
dusnyeckue M XHUMHYECKHE cBoicTBa xuopa.llpumenenue xinopa. XmnopoBomopona. Pusnyeckue
cBorctBa. llomyuenune. ConsiHasg kuciota U €€ conu. KadecTBeHHass peakiusi Ha XJIOPHUI-HUOHBIL.
PacrnioznaBanue Xaopua0B, OpoMHUI0B, HOIUIOB.
Kucnopon u cepa. Ilonoxenue B mepuoguYecKOll CUCTEME XMMUUYECKHX 3JIEMEHTOB, CTPOCHHUE HX
atoMoB. Cepa. AlIOTpOnHsI CEpPHI.
®usnueckue U xummuueckue cpoiictBa. Haxoxnenune B npupoze. [Ipumenenue cepsl. CepoBoaopos.
CepoBoi0po/iHasi KUCIOTA U €€ COJIU.
KauectBennas peakuust Ha cynbpua-uonsl. Okcun cepbi(IV). duznueckre U1 XUMUYECKUE CBOWCTBA.
[Ipumenenne. CepHuUCTas KUCI0TA U
e€ conmu. KauectBenHas peakuust Ha cynbhut-uonsl. Oxcua cepbi(VI).
CepHas kuciota. XMMUYECKHE CBOICTBa pa30aBiICHHONM M KOHIEHTPUPOBAHHON CEpPHON KHUCJIOTHI.
KauectBennast peakiusi Ha Cyiab(haTHOHBI. XHUMUYECKHE PEaKLUH, JIeXkKallie B OCHOBE MOJyYEHUs
CEPHOM KUCIIOTHI B IPOMBIIUICHHOCTH. [[puMenenne cepHoi KUCIIOTHI.
A3zor u ¢ochop. IlonoxeHne B mepuOAMUECKON cHCTeME XMUMHUYECKUX SJIEMEHTOB, CTPOCHHE HUX
aToMOB. A30T, pU3NYECKHE U XUMHUYECKHE CBOMCTBA, MOJIydeHHe U TpuMeHenne. KpyroBopot azora B
npupoge. Ammuak. Gusndeckue 1 XMMHUYECKUE CBOMCTBA aMMHUAKa,
nosiyueHue, npumeHeHue. Coian aMMoHUS. A30THast KUCIO0Ta U €€
cBoicTBa. OKUCIHUTENbHBIE CBOMCTBA a30THOM KUCHOTHI. [lomyuenue
A30THOW KHUCJIOTHI B TJAOOpATOpUU. XUMUYECKHE PEaKIuy, JIexKalue
B OCHOBE IOJyY€HUS a30THOM KUCIJIOTHI B IPOMBILUIEHHOCTH. [Ipumenenne azoTHol kuciaotel. Conu
A30THOW KHUCJIOTHI U UX MIPUMEHEHHE. A30THBIE y10OpEHUS.
®ocdop. Annorponus gochopa. Puznveckre 1 XUMUYECKHE
cBoiicTBa pochopa. Oxcun hochopa(V). Dochopnas kuciaora u eé
conu. PocdopHbie yA0OpeHHs.
VYraepon u kpemuuii. [TosoxeHnne B nEpUOANIECKON CUCTEME
XUMHUYECKHX DJIEMEHTOB, CTPOEHUE X aTOMOB. YTJIEpO. AJIJIOTPOIHS
yraepoaa. @usnyeckue U XMMHUYECKHE CBOMCTBA yriepoaa. AxcopOuus. YrapHbli ra3, CBONCTBa U
¢u3nonoruueckoe AEWCTBUE HAa OPraHu3M. YTJIEKHUCIBIH ra3. YrojpHas KHCIOTa U €€ COJH.
KauecTBenHnas peakuus Ha kapooHaT-HOHBI. KpyroBopot yriaeposaa B npupoze.
Oprannyeckue COEIMHEHNS yIiepoa.
Kpemuuii. Oxcun kpemuus(IV). Kpemuueas kucnora u e€ conu.Cmexno. [{emenm.
Merasisl. [lonoxenne MeTauIoB B NEPUOJIUYECKON CHUCTEME XUMHUUYECKUX DJIEMEHTOB, CTPOCHUE HUX
aTOMOB. MeTtammduecKasicBI3b. dusnyeckue CBOMCTBA METaJIOB. Pan aKTHUBHOCTH
METaJUIOB(IJIEKTPOXUMHUYECKHIH psAJ HANPsHKEHUH MeTayuIoB). XUMHUYeCcKHecBoiicTBa MeTaisioB. O0mue
crocoObl moayyeHus: MetauioB. CrijaBbIMETalIoB.
[I{esounsle Merasuibl. IlonoxkeHue MIENOYHBIX METAUIOB B IEPUOJUYECKON CUCTEME, CTPOCHHUE HX
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aroMoB. Haxoxnenue B mpupoze.

®u3nyecKkue U XMMUYECKUE CBOMCTBA LIEIOYHBIX METAINIOB. [I[puMeHeHre MIeI0YHbIX METAIOB U UX
COCIMHEHU.

[IlenouHo3emenbHble  MeTauibl. [lonoXeHue IIeT0YHO3EMENIbHBIXMETANIOB B IEPHOJUYECKON
cucreMe, CTpoeHue ux aroMoB. Haxoxzaenue B npupose. MarHuil M KaiblUi, UX BaKHEHIINE
coenuHeHus. JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEeHHS.

AmomuHuil. [lonoxxeHne aatoMUHUS B IEPUOINYECKON CHCTEME,CTPOEHHE ero atToMa. HaxoxaeHue B
npupoje. Puznyeckue U XUMUUYECKUE CBOICTBa anmoMuHus. [Ipumenenue anomunus. AMPOTepHOCTh
OKCH/JIa ¥ TUIPOKCUJIA AITFOMUHUS.

Kenezo. [lonoxeHue xeme3a B MEPUOJUYECKON CHUCTEME, CTpOoeHME ero aroma. Haxoxnenue B
npupoge. dusnyeckue M XUMUYECKHE CBOMCTBA JKesesa. BaxHeumme coeauHeHus Kelesa:
okcubl,ruapokcuanl u cou xene3a(ll) u xenesa(Ill). KauecrBennsie peakiuu Ha nonsl Fe2+ u Fe3+

JdemoncTpanum:

®duznyeckue cBoiicTBa rajgoreHoB.IlonydeHne xjI0poBogopoOa U paCTBOPEHUE €TO B

Bo/ie. AtoTponHbie Moupukanuu cepbl. OOpa3ibl IPUPOAHBIX cylbdunoB u cynbdaros.Ilonyuenue
aMMHaKa ¥ ero pacTBopeHue B Bojie. O3HAKOMIICHHE C 00pa3iaMu MPUPOAHBIXHHTPATOB, (hocdhaToB
Mopnenu KpUCTaUIMYECKUX PEIIETOK anMasa u rpadura. 3HaKOMCTBO ¢ oOpa3iaMu
IPUPOIHBIXKAPOOHATOB U CUIIMKATOB3HAKOMCTBO ¢ 00pa3liaMu Ba)KHEUIINX COeAMHEHNUN HATpus,
KaJusl, MPUPOIHBIX COSAMHEHUUKAIBIUS, PyIaMU Kelle3a, COSTUHEHUSIMU alFOMUHHUS.
B3aumoneiicTBue 1e10YHBIX, 1IEI0YHO3EMEIbHBIX METAJIJIOB U AIIOMUHUS ¢ BoAoH. CKUraHue sxene3a
B KHUCJIOPOJIE U XJIOpE.

IIpakTHyeckue padboTsbI:

ITonydenue cosTHOM KUCIIOTHI M U3yYEHUE €€ CBOMCTB.

Pemenue skcnepuMeHTalbHBIX 3a1a4 1o Teme «Kucnopoa u cepay

[Toyuenue amMmmuaKka u U3y4eHHe ero CBONCTB.

[Honyuenue okcuna yraepoaa (IV) u uzyuenue ero cBoiictB. Pacno3naBanue kapOoOHaTOB.

Pemenne skcriepuMeHTANBHBIX 33124 10 TeMe «MeTaibl U UX COSIUHEHUS Y.

JlabopaTopHble ONBITHI:

BriTecHenue raiorenaMu JApyr Apyra u3 pacTBOPOB UX COCTUHEHHIA.

KauectBennsie peakiuu cyiabdu-, CyabPuT- u cynbdaT- HOHOB B paCTBOPE.

O3HakomIIeHHE ¢ 00pa3LiaMu cepbl U € MPUPOJIHBIMU COEAMHEHUSIMH.

B3anmopeicTere coseid aMMOHHS CO LIEJI0YaMHu.

KauecTBeHHBIE peakiiy Ha KapOOHAT- U CUJIMKAT- HOHBI.

KauecTBenHas peakuys Ha yrJIEKHUCIbIH ras.

N3yuenne oOpa3noB MeTamioB. B3anMoeiicTBre METAJIIOB C pacTBOpaMH COJIEH.

O3HakoOMJIEHUE CO CBOMCTBAMH M MPEBPAILEHUSAMH KapOOHATOB U THIPOKAPOOHATOB.
[TonyyeHuernapokcuia arOMUHUS U B3aUMOJEICTBUE €r0 ¢ KUCIOTaMu M 1enodyamu. KauecTBeHHbIE
peakiuu Hanousl Fe2+ u Fe3+

PacueTHble 3agaun:

Boruncnenus no XMMHYECKUM YpaBHEHUSIM Macchl, 00bEMa MM KOJIMYECTBA BEIIECTBA OJJHOTO U3
IPOAYKTOB PEAKIIUHU 10 MAcCe UCXOJHOTO BEIECTBa, 00BEMY MM KOJIMUYECTBY BELIECTBA,
COJIEpIKallero ONpeeNEHHYIO JOII0 IpUMeceH.

Paznen 3. KpaTkuii 0030p BaxHeHIIMX OPraHM4YeCcKUX BellecTB
[Ipeamer opranndeckoit xumuu. Heopranuyeckrue U opraHM4ecKkue COeIMHEHMs. YTIIepo] — OCHOBA
*U3HU Ha 3emiie. OcoOOEHHOCTH CTPOEHUS aTOMa YIJIepo/ia B OPraHUYECKUX COEMHEHHUSX.
YrneBoaopoasl. [IpenenbHbie (HACKHIIIEHHBIE) YTIIEBOIOPOIBI.
MeraH, 3TaH, IponaH — MPOCTEUIIINE MPEACTABUTENN MPEIETbHBIX
yraeBoaopoaoB. CTpykTypHble (OpPMYIBI  YIIeBOAOPOAOB. ['OMoONOrHuYecKkuil psia TpeaeTbHBIX
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yriaeBonopoaos. I'omonoru. dusnueckue u
XUMHYECKHE CBOWCTBA MPEICIIBHBIX YIIIEBOAOPOAOB. Peaknnu ropenus u 3amemennsa. Haxoxnenue B
IPUPOJIE IPENENbHBIX YIIIeB010poaAoB. [IpuMenenne metana.

HenpenenbHble (HEHACHIILIEHHBIE) YTIIEBOAOPOAbI. DTUIEHOBBIN
PAI HENPEAEIbHbIX YIIIEBOIOPOA0OB. DTHieH. PUu3nyecKkue 1 XMMUYECKUE CBOMCTBA 3TUIIEHA. Peakuus
npucoeauHeHns. KauecTBeHHbIE
peakuuu Ha 3TiieH. Peakuus nonmuMepusanuu. [lonustiien. [Ipumenenne stuieHa.

ALEeTUIICHOBBIN Psijl HENIPEIENbHBIX YIIIEBOAOPOIOB. ALIETUIICH.

CaoiictBa anerwiena. [I[pumenenue anerusieHa.

[TpousBonHble yriaeBonopo1oB. KpaTtkuii 0030p opraHndeckux
COEIMHEHUI: OAHOATOMHBIE CIUPTHI (METAHOJ, 3TAaHOJ), MHOTOATOMHBIE CHUPTHI (3TUIEHIJIUKOIIb,
[JIMLEPUH), KapOOHOBBIE KUCIIOTHI
(MypaBbMHas, YKCYCHas), CJIOXHbIE OH(HpBI, >XUpPbI, YIIEBOIBI (TJIIOKO3a, caxapo3a, Kpaxmal,
LEJUTF0JI03a), aMUHOKHUCIIOTHI, Oenku. Poib
0€JIKOB B OpraHu3Me.

IlonsiTiE O BBICOKOMOJIEKYJISIPHBIX BelecTBax. CTpyKTypa IIOJMMEPOB: MOHOMEp, IOJIUMED,
CTPYKTYpPHO€ 3B€HO, CTENeHb NonuMepu3auuu. [lonustuien, noiunponusieH, NoJUBUHUIXIOPUA.
JeMoHcTpanum:

Mopnenu MOJIeKyJl OpraHUYECKUX COeAMHEHUN. ['opeHne yriieBogopo1oB U 0OHapyKEHUE MPOIYKTOB
ux ropenus. KauectsenHas peakuus Ha otuiieH. [lomyuenue atunena. PactBopenue 3TUI0BOro crmpra
B BoJie. PacTBopenue raunepuna B Boje. [lonyyenue u cBoMCTBa yKCyCHOM KUCIOTHL. MccnenoBanue
CBOMCTB JKUPOB: PaCTBOPUMOCTD B BOJIE U OPIraHMUYECKUX pacTBOpUTENSIX. KauecTBeHHbIE peakliuy Ha
[II0KO3Y U Kpaxmail. O3HaKoMIIeHHE ¢ 00pa3liaMy U3JIE€IUH U3 MONUATUIICHA, TOJIUIPOIUIIEHA,
IIOJIMBUHUIIXJIOPUA.

[TpakTryeckune paboThI CIPYINITUPOBAHBI B OJIOKH — XUMHUYECKUE MMPAKTHKYMBI, KOTOPBIE CIIY>KaT HE
TOJIBKO CPEJICTBOM 3aKPEIUICHUSI YMEHUI U HABBIKOB, HO TAK)KE U CPEACTBOM KOHTPOJIS 3@ KAUECTBOM
uX c()OPMHUPOBAHHOCTH.

Bocnurareasnsnii norennuan PIIB MBOY «Kytiay-bykamckasa COIID»

Neo TemaTnueckuit |BocnurarenbHbii norenuuan PIIB KosnnyectBo 4yacos
n/n 010K, TeMa MBOY «Kyray-bykauickas
COo1»
1 MHuorooOpasue o0y KAeHne 00yJaroIuXxcs 17

XUMHUYECKUX PeaKIuii COOM0JaTh Ha YPOKE OOIEIPUHATHIE
HOPMBI TIOBEJICHHUS, TIPAaBUIIA
OOIIEHHUS CO CTapIIUMU
(meraroruueckuMu paboOTHUKAMHU )

1 CBEpCTHUKAMHU (00yUYaromuMucs),
MPUHIUTIB YI€OHON TUCITUTUTNHBI

11 CaMOOpraHU3aliK; IPUBJICUEHHE
BHUMaHHS 00yJaromuxcs K
[IEHHOCTHOMY acCIIeKTy U3y4aeMbIX
Ha YpOKaXx sSIBIICHHIA, OpTaHU3aIHs UX
paboTHI ¢ MOTy4aeMol Ha ypoKe
COLIMAJIbHO 3HAYMMOM nHpOopMannen
— HHUIIMMPOBAHUE €€ 00CYKICHHS,
BBICKA3bIBAHUS 00YJIAFOITUMHUCS
CBOEr0 MHEHUS 110 €€ MOBOJY,
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BBHIPAOOTKH CBOETO K HEH

OTHOILICHHS,;
2 MmuorooOpasue [PUBJICYEHNE BHUMAHHUS 43
BCILICCTB 00y4aloIMXCs K IIECHHOCTHOMY

ACIIEKTY U3Yy4aeMbIX
Ha ypOKax SIBJICHUM, OpraHU3aIMs UX
paboTHI C MOJTy4YaeMoOi Ha ypOKe
COITMATbHO 3HAYMMOU HH(pOpMaluen
— MHUIIMUPOBAHKE €€ OOCYKICHMS,
BBICKA3bIBAaHUS 00YJIAIOITUMHUCS
CBOEro MHEHHSI 10 €€ TOBOY,
BBIPAOOTKH CBOETO K HEH
OTHOIIICHUS;, IPUBJICYCHUE BHUMAHUS
00y4JaroIUXCs K ICHHOCTHOMY
ACIIEKTY U3Yy4aeMbIX

Ha YpOKax sIBIICHU, OpraHu3aius ux
PabOTHI C TOJTy4aeMoOi Ha ypOKe
COITMAIbHO 3HAYMMOM HH(pOpMaIuen
— MHUIIMUPOBAHUE €€ 00CYKJICHMUS],
BBICKA3bIBAaHUS 00yUYaIOLTUMUCS
CBOEro MHEHHSI 110 €€ TTOBOJY,
BBIPAOOTKH CBOETO K HEl

OTHOIIICHYS,
3 Kparkwuii 0630p noOyk1eHne 00y4Jarouuxcs 3
BAYKHEUIINX coOroaaTh Ha ypOKe OOIIETIPUHSATHIE
OpraHUYECKUX HOPMBI TIOBEICHUS, paBUIIa
BEILECTB OOLIEHUS CO CTApIIMMHU

(megarornyecKuMu pabOTHUKAMN)
M CBEpPCTHUKAMHU (00y4aroluMucs),
MPUHIUIB Y4eOHON TUCIUTUTUHBI
M CaMOOpPTaHHU3aIHH;

Kpurtepum onieHKH Oﬁpa3OBaTeJILHI)IX pe3vJabTaTOB OﬁV‘{aIOIlIHXCﬂ 110 XMMHUHU

Cucmema oyenueanus 6 npeomeme Xumus:

1. Ouenka yCTHOro oTBETA.

OTMeTKa «5» :

- OTBET NOJIHBIM U MPABUJIbHBIM HA OCHOBAaHUHU U3YYEHHBIX TEOPHUIA;

- Marepuai U3J0KEH B OMPEICIIEHHON JIOTHYECKOMN MOCIe0BaTEIbHOCTH, JIUTEPATYPHBIM SI3BIKOM;

- OTBET CaMOCTOSTCIbHBIN.

OTMeTKa «4» |

- OTBET NOJIHBIM U PABUJIbHBIM Ha CHOBAHUU U3YUYEHHBIX TEOPHIi;

- Marepuas U3JI0KEH B ONPEACIICHHON JIOTHYECKOW MOCIIeIOBATEIFHOCTH, TPH 3TOM JOIYIICHBI JIBE-
TPH HECYIIIECTBEHHBIEC OMUOKH, UCTIPAaBIIEHHBIC TIO TPEOOBAHUIO YUUTEIS.

OtrMeTKa «3» :

- OTBET IOJIHBIH, HO TPU 3TOM JIONYIIEHA CYIIECTBEHHAs OINOKA WM OTBET HETIOJIHBIHN, HECBS3HBIN.
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OTtmerKka «2».
- MIPH OTBETE OOHAPYKEHO HETIOHUMAHHKE yJalTuMCsi OCHOBHOT'O COJIEpKaHUsl Y4eOHOT0 MaTepHraia Uil
JIOMYIIEHbI CYIIECTBEHHbIE OIIMOKH, KOTOpBIEC YYalIUHCSd HE MOXKET HCIPABUTh IMPU HABOMISIIMX
BOIIPOCAX YUUTENS, OTCYTCTBHE OTBETA.
2. OneHka ?IKCHEPUMEHTAJBHBIX yMeHHil. OICHKAa CTAaBUTCS HAa OCHOBAaHWM HAOMIOIEHUS 3a
YYAIIUMHKCS ¥ TUCBbMEHHOTO OTYeTa 3a padoTy.
OTtMeTKAa «5»:
- paboTa BBITIOJIHEHA IMOJTHOCTHIO ¥ TIPABUIIBHO, CHCJIaHBI IPABUIIbHBIC HAOIIOICHUS U BHIBOJIBI,
- DKCIIEPUMEHT OCYHIECTBJICH IO IUIaHYy C YYETOM TEXHHKH OE30MaCHOCTH U TPaBWI PabOTHI ¢
BEIIIECTBAMH M 00OPY/I0BAHHUEM;
- TMPOSIBICHBI OPTraHU3allMOHHO - TPYAOBBIC YMEHHUS, MOAIEPKUBAIOTCS YHCTOTA pabodero mecrta u
MOPSIIOK (HAa CTOJIe, SKOHOMHO HMCIIOJB3YIOTCSI PEaKTHBHI).
Otmerka «4» .
- paboTa BBHINIOJIHEHA TPABWIBHO, CJElaHbl NMPABUIbHBIC HAOIIOACHHUS U BBIBOJABI, HO IIPH ITOM
OKCIIEPUMEHT TPOBEIEH HE IMOJHOCTHIO WIIM JIONMYIIEHBI HECYNIECTBEHHBIC OIIMOKH B padoTe C
BEIIIECTBAMH M 00OPYIOBAHHEM.
OtMeTKa «3»:
- paboTa BBIMOJIHEHA MPaBUIIBHO HE MEHEE YeM HANOJOBUHY WM JIOMYIIeHa CYIIeCTBeHHAs OIIHUOKA B
XO0JIe JKCIepUMEHTa B OOBSCHEHUM, B O(OpMICHHH PabOTBl, B COOJIOJCHUM IPABWI TCXHUKH
0e30MmacHOCTH Ha paboTe ¢ BellecTBaMU U 000PYJOBaHUEM, KOTOpas UCHpPAaBISETCS MO0 TPeOOBAHUIO
YUUTEIIA.
OTMeTKAa «2»:
- JomyileHbl nBe (U Oosiee) CyIIECTBEHHBIE OIIMOKK B XOJ€: OSKCIEPUMEHTa, B OOBSCHEHUU, B
odopmIIeHHH padOThl, B COOJIFOACHUH IPABUJI TEXHUKU OE30ITACHOCTH IPH PabOTe ¢ BEIIECTBAMH U
000pyI0BaHNEM, KOTOPBIE YUAIIUICS HE MOXKET UCIIPABUTH JIaXKe MO TPEOOBAHUIO YUHUTEIIS,
- paboTa He BBIMOJIHEHA, Y y4Yallerocsi OTCYTCTBYET SKCIIEPUMEHTANbHBIE YMEHHUS.
3. OueHka yMeHHii pemiaTh pacyeTHbIe 3aJa4H.
OTtMeTKAa «S»:
- B JIOTUYECKOM PACCYKJIEHUHU U PEIICHUH HET OMMOOK, 3a/iaya pelieHa pardoOHAIbHBIM CIIOCOO0M;
OTtMeTKa «4»:
- B JIOTUYECKOM PACCYXICHUU M PEUICHUs HET CYIIECTBEHHBIX OIIMOOK, HO 3ajada perieHa
HEPaLMOHAIBHBIM CIIOCOOOM, WM JOMYIICHO He 0oJiee IBYX HECYIIECTBEHHBIX OIINOOK.
OtMeTKa «3»:
- B JIOTUYECKOM PACCYKJCHHH HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIIeHa CYIIECTBEHHAas OIIMOKA B
MaTEeMaTUYECKUX pacueTax.
OTtmeTka «2»:
- UIMEETCsI CYIIECTBEHHBIE OMMOKHU B JIOTHYECKOM PACCYKICHUH U PEIICHUH.
- OTCYTCTBHME OTBETA HA 3aJaHUE.
4. OueHka NMCbMEHHBIX KOHTPOJbHBIX PadoT.
OtmeTka «5»:
- OTBET MOJIHBIY U IPABWIBHBIN, BO3MOXHA HECYIIECTBEHHAS OIMOKA.
Otmerka «4»:
- OTBET HETOJHBIN WUJIU JOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIMOOK.
OtMeTKAa «3»:
- paboTa BBIMOJHEHA HE MEHEe YeM HAIOJIOBUHY, JOIMYIIIEHA OJHA CYIIECTBEHHAs OMNOKA U MPU STOM
JIBE-TPHU HECYIIIECTBEHHBIE.
OtMmeTKa «2»:
- paboTa BHITIOJHEHA MEHbIIIE YeM HATOJOBHHY WIIA COJIEPIKUT HECKOJIBKO CYIIECTBEHHBIX OITHOOK.
- paboTa He BHITIOJIHECHA.
[Ipu oreHKe BBIMOJHEHUS MUCHMEHHOW KOHTPOJIBHON paboThl HEOOXOIUMO yUUTHIBATH TPEeOOBAHHS
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eanHOTo ophorpaduIecKoro peKuma.
5.0uenka TecToBbIX padoT.

TecTbl, cocTosiIMe W3 MSATH BOMPOCOB MOKHO MCIOJB30BaTh IOCIE HM3YYEHHUS KaKJIOTO
Matepuana (ypoka). Tect u3 10—15 BonpocoB ucnosib3yeTcs s IepUoanIecKoro KoHTpos. Tect u3
20—30 BonpocoB HEOOXOIUMO UCTIONB30BATh ISl HTOTOBOTO KOHTPOJIS.

[Tpu orieHMBaHUM UCIIONIB3YETCS CIIEAYIOIas IIKaia: Jisl TeCTa U3 MSTH BOIIPOCOB
* HET OMUOOK — OIEHKA «5»;
* O7lHA OIIMOKA - OLEHKA «4»;
* JIBE OMIMOKN — OIIEHKA «3»;
* TPU OLIMOKH — OIIEHKA «2.
Junst tecta u3 30 BOIpocoB:
* 25—30 npaBUJIBHBIX OTBETOB — OLIEHKA «5;
* 19—24 npaBWIbHBIX OTBETOB — OLIEHKA «4;
* 13—18 npaBUIBHBIX OTBETOB — OLIEHKA «3»;
* MeHbIIe 12 MpaBUIBHBIX OTBETOB — OILICHKA «2)».
6. Onenka npoekra.
[IpoekT oleHUBaAETCS MO CIEAYIONIUM KPUTEPHUSIM:® COOIII0ICHHE TPeOOBaHUH K €r0 0(hOpMIICHHIO;
* HEoOXOIUMOCTh M JOCTATOYHOCTH JJIsi PACKPBITUS TEMbl TMPUBEJCHHOW B TEKCTE IMPOEKTa
uHpOpMaINK;
* yMEHHE 00y4aromerocst CBO0OOIHO U3JIaraThb OCHOBHBIE HJIEH, OTPAKEHHBIE B IPOEKTE;
* CHOCOOHOCTh OOYYArOIIEroCs TOHATh CYTh 33J[aBa€MbIX UICHAMH AaTTECTAIMOHHOH KOMHCCUU
BOIPOCOB U C(HOPMYJIUPOBATH TOUHBIE OTBETHI HA HUX.
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