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Iloacnumenvnaa 3anucka.

Ilepeuenv HOpmamugHbviX OOKYMEHMO6, UCHONL3YEMbIX 014 COCMAgleHus pabdoueil
npozpammoi:

Pabouass mporpamma yueOGHOro Kypca mno xuMuu A 9 kiacca paspaborana Ha ocHoBe PI'OC
BTOPOTO TOKOJIEHUS, MPUMEPHOU MPOrpaMMbl OCHOBHOTO o0Immiero obpa3oBaHus 1o xumuu, [IpumepHoit
IIPOrpaMMbl OCHOBHOI'O 001Iero oOpa3oBaHus 1o XUMHHU U IIporpammsl Kypca Xxumuu s 8-9 KiiaccoB
obmeoOpa3oBarenbHbIX yupexaenuii, asrop H.H. Tapa. (Xumusi. Paboune nporpammel. [IpeamerHas iunus
yueObnnkoB [ .E.Pymutnca, ®.I'. ®empamana 8-9 xiaccel: ydued. mocobme misi o0mieoOpa3oBar.
opraam3anuii/ H.H Iapa. - 3-e usn.,mepepad.-M.: Ilpoceemenne, 2019. -48c. — ISBN 987-5-09-065302-
2). Nanuast pabodasi mporpamma peain3yercsi B yueOHHKax uisi 00meodpasoBarenbHbix yupexaenuii I.E.
Pymsutuca u @.I'. @enpamana «Xumus. 8 kiace» n «Xumus. 9 kiacey

PaGouas mporpamma o XUMHHM Il OCHOBHOM IIKOJIBI COCTaBJI€HA HA OCHOBE:

- ®ynaaMeHTalIbHOrO fA1pa CcoAepKaHMUsl oOIero o0pa3oBaHHS U B COOTBETCTBHHM C
l'ocynapcTBeHHBIM cTaHAapToM o61miero oOpa3oBaHus (mpuka3 MuHHCTepcTBa 00pa30BaHMS U HAYKU
Poccuiickoit ®eneparmu ot 17.12.2010 . Ne 1897);

- GenepanpHoro 3akoHa oT 29 nekabps 2012 roma, Ne273 (denmepanbubiii 3akoH «O0
obOpazoBanuu B POy);

- IlocranoBnenus ['maBHoro I'ocymapcTBeHHOro caHutapHoro Bpauda Poccuiickoit denepanuu
«O06 yrBepxknennn Canllun 2.4.2821-10 «CanutapHo- SMIHUAEMUOJIOTHYECKUE TPeOOBaHUS K YCIOBUAM U
opraHuzaru o0ydeHus B 001eo0pazoBaTebHbIX YUpexkaeHusax» oT 29.12.2010 Nel89;

- Ilpukaza MunoOpnayku Poccum ot 31.03.2014 Ne 253 «OO6 yrBepxkacHHH (eaepaTbHOTo
nepeyHsi y4eOHUKOB, PEKOMEHIYEMbIX K HCIOJIb30BAHUIO MPHU peaIh3allii UMEIOUIUX TOCYIapCTBEHHYIO
aKKpeAUTaLMI0 00pa30BaTeNIbHBIX MPOrPAaMM HAYaJIbHOTO OOIIEro, OCHOBHOIO OOIIEro, CPEAHEro 00Iero
00pazoBaHU

3a ocHOBYy paboueil mporpaMMbl B3sATa Mporpamma Kkypca xumuu ans 8-9 kimaccos
0011e00pa30BaTEIbHBIX YUPEKACHUIH,

omybnukoBaHHas u3aarenbcTBoM «lIpocsemienne» B 2019 rony (Xumus. Pabouue mporpaMMel.
IIpenmernas nuHug yueOHukoB [.E.Pymsutuca, ®.I'. ®denbamana 8-9 kmaccel: yuel. mocobue s
oOmeoOpasosar. opranuzauuii/ H.H T'apa. - 3-e u3n.,nepepad.-M.: Ilpocsemenue, 2021. -48c. — ISBN
987-5-09-065302-2).

DKCIEepeMEHTAIbHYI0 YacTh OpraHM30BaHa C UCHOJIb30BaHUEM OOOpYAOBaHUS LEHTpa
00pa30BaHUs €CTECTBEHHO-HAYYHOM W TEXHOJIOTMYEeCKOM HampaBieHHocTel «Touka pocTa», Beab
OCYILECTBIISAS XMMUYECKUNA SKCIIEPUMEHT MOKHO IIPOBEPUTH JTOCTOBEPHOCTH IIPOIHO30BOB, CAEIAHHBIX
Ha OCHOBE MAaTeMaTHYECKUX pacyeToB U TeopeTudyeckoil uHdopmanmu. lMcmonb3oBaHue 3TOro
00OpyZIOBaHUS TO3BOJIUT CO3AATh YCIOBHUS JUIS Pa3BUTHUSA y OOYYAIOUIUXCS €CTECTBEHHO-HAYYHOM,

MaTCMaTHQCCKOﬁ, HH(bOpMaHHOHHOﬁ T'paMOTHOCTH, (I)OpMI/IpOBaHI/IH KPUTHYCCKOI'O MW KpPEaTUIHOI'O



MBIIILICHHSI, a TaKKe JUTSt MPaKTUYECKOU 0TpabOTKH y4eOHOTO Marepuaia.



Oobuan xapakmepucmuka y4eoH020 npeomema

B conmepxaHuM naHHOrO Kypca IpeACTaBJIEHbl OCHOBOIIOJArarollMe TEOPETUYECKUE CBEACHUS I10
XMMUH, BKJIIOYAIOIIUE M3Y4EHHE COCTaBa M CTPOEHUS BEILECTB, 3aBUCUMOCTH MX CBOWCTB OT CTPOCHHS,
HCCIIEIOBAHUE 3aKOHOMEPHOCTEN XMMHUUYECKUX IPEBPAILEHUH W MyTed YIpaBie€HUs UMU B LENSIX IMOJYYECHHS
BEIIECTB, MaTepHAIOB, YHEPTUH.

ConepxaHue yueOHOro InpeMeTa BKII0YaeT CBEJCHHs O HEOPraHMYECKUX BEIIECTBAX, UX CTPOSHUH U
CBOMCTBax, a TaKKe XHMHUYECKHX IIpolleccax, MPOTEKaIoUIMX B OKpyxarouiem mupe. Haubonee cioxHble
nneMeHTbl DyHAAMEHTAIBHOIO siipa colepXaHus oOmiero oOpa3oBaHMs IO XUMHH, TaKHE, KaK OCHOBBI
OpraHMYEeCKON U MPOMBIIUIEHHONW XMMUH, IIEPEHECEHBI B IPOrpaMMy cpeaHel (TMonHoM) 00meo0pa3oBaTeabHOM
IIKOJIBI.

TeopeTnueckyl0o OCHOBY H3Y4EHHUS HEOPraHMYECKOH XHMHH COCTaBIS€T aTOMHO-MOJIEKYJISIPHOE
ydeHue, nepuoauueckuil 3akoH JI.M. MenneneeBa ¢ KpaTKMMHM CBEIEHUSMU O CTPOEHUM aTOMOB, BHAAX
XUMUYECKOH CBSI3M, 3aKOHOMEPHOCTSX MPOTEKAaHHMM XUMMYECKMX PpEeakIHi, CBOWCTBAaX, IOJy4YCHHH,
NPUMEHEHUH METaJUIOB, HEMETAIJIOB M HMX COEJUHEHHH, 3HAKOMCTBO C BAXKHEWIIMMH OpraHMYECKHUMHU
BEIIECTBAMH.

B wu3ydenum kypca 3HAuMTENbHAs pPOJIb OTBOAMTCS XHUMHYECKOMY SKCIEPUMEHTY: MPOBEICHHIO
MIPAKTUYECKUX U JJAOOPATOPHBIX PAOOT M ONMUCAHUIO UX PE3YIHTATOB;COOIIOACHUIO HOPM U TIPaBHJI IOBEACHHUS B
XMUMUYECKUX J1a00paTopusix.

OCHOBHBIE Yenu N3y4eHUs1 XMMUH HallPaBJICHbI:

® Ha oceoenue GadcHelwux 3HaHui 00 OCHOBHBIX TOHSATHAX M 33aKOHAX XUMHH, XHMHYECKOU
CHUMBOJIHKE;

® Ha 0g1adeHue yMeHusMY HaOI0aTh XUMUYECKUE SIBICHUS, TPOBOJUTH XUMUYECKUH SKCIIEPUMEHT,
MPOU3BOJUTDH PACUETHI HA OCHOBE XMMUYECKUX (DOPMYIIBEIIECTB U YPABHEHNH XUMHUYECKUX PEaKIIHii;

® Ha pazeumue TO3HABATEIbHBIX WHTEPECOB M HMHTEIEKTYAIbHBIX CIIOCOOHOCTEH B Ipolecce
MPOBENEHHUS] XMUMHUYECKOTO SKCIIEPUMEHTa, CAMOCTOSTEIBHOTO NPUOOpETEeHHs 3HAHUH B COOTBETCTBUHU C
BO3HHUKAIOIIUMH KU3HEHHBIMU IOTPEOHOCTSMU;

® Ha gocnumaHue OTHOIIEHHS K XUMHHM KaK K OJHOMY M3 (YHIAMEHTAIbHBIX KOMITOHEHTOB
€CTECTBO3HAHUS U DJIEMEHTY OOIIEUeIOBEUECKON KYJIbTYpHI;

® HAa npuMeHeHue NOJYYeHHLIX 3HAHUU U YMeHuu AJs1 O€30MacCHOr0 HMCIOJb30BAaHUS BELIECTB U
MaTepHajoB B OBITY, CEIbCKOM XO3SHCTBE M Ha MPOU3BOACTBE, PEIICHUS MTPAKTUYECKUX 3a7a4 B TIOBCEIHEBHOU
KU3HU, IPEAYNPEKICHUS ABICHUI, HAHOCALINX BPEJ1 3I0POBBIO YETIOBEKA M OKPYKAIOILIEE CPEIE.

OpHO¥ 13 BaKHEWIINX 33224 OCHOBHOTO O0IIEro 0Opa3oBaHUs SIBJISETCS MMOJIrOTOBKA 00yJarOIIUXCs K
OCO3HAaHHOMY M OTBETCTBEHHOMY BBIOOPY XKM3HEHHOro M mpodeccruoHanbHoro mytu. OOydaromuecs JT0IKHbBI
Hay4YUThCSI CAMOCTOATENBHO CTAaBUTh LIEAH U ONPEEISITh MYTH UX JTOCTUKEHMSI, UCIIOIb30BaTh MPHUOOPETEHHBIH
BILIKOJIE OIBIT B PEAIbHOM XKU3HU, 32 paMKaMH y4eOHOro mpoliecca.

Xumus Kak y4eOHbI MIpeaMeT BHOCUT CYIIECTBEHHBI BKJIaJd B BOCIHMTAaHME M DPa3BUTUE
00y4aroluXxcsl; OHa IPU3BaHA BOOPYKUTh MX OCHOBAMU XUMHUYECKUX 3HAHUI, HEOOXOIUMBIX /71l IOBCEIHEBHON

KH3HH, 3aJI0KUTH (1)YHI[aMeHT JJIA I[a.]'[BHefIH.IeF O COBCPHICHCTBOBAHUS ITUX 3HaHHﬁ, a Tak)Ke CIOCOOCTBOBATh



0e30macHOMY IOBEJCHUIO B OKpY»Kalollel cpele U OepeskHOMY OTHOLICHHUIO K Hell. Pa3BuTHe 1o3HaBaTeIbHBIX
HMHTEPECOB B MPOLIECCE CAaMOCTOSTEIBHOIO MPUOOPETEHUST XUMUYECKUX 3HAHUNM U HCIONb30BAaHUE Pa3IUYHbIX
HCTOYHUKOB MH(OPMALIUU, B TOM YHUCJIE KOMIIBIOTEPHBIX.

Bocnutanue yOexXIEHHOCTH B IO3UTHBHOH pOIM XHMMHUM B JKM3HHM COBPEMEHHOIO OOIIECTBa,

HEOOXOIMMOCTH XMMUYECKH I'PAaMOTHOT O OTHOILIEHHSI K CBOEMY 3/I0POBbIO HOKPYKAIOLIEH cperie.
Mecmo yuedonozo npeomema 6 yuednom niane

Oco0eHHOCTH conepkaHusa Kypca «XUMHs» SBISIIOTCS TJIaBHOM NMPUYMHOM TOro, 4TO B 0a3MCHOM
yuyeOHOM (00pa30BaTeIbHOM) IIJIAHE 3TOT IMpEeAMeT MOSBISAETCA MOCISAHUM B DSy €CTeCTBEHHOHAYYHBIX
JMCLUIUINH, TOCKOJIBKY U1l €F0 OCBOCHMS IIKOJIBHUKHU JIOJDKHBI 00JIaaTh HE TOJNBKO OMNpEIETIeHHBIM 3a1acoM
IIpeBapUTEIbHBIX €CTECTBEHHO-HAYUHBIX 3HAaHMHM, HO M JIOCTAaTOYHO XOPOLIO pPa3BUTHIM aOCTPAaKTHBIM
MBIIIICHHEM.

B oOpa3oBarenpHON mporpaMMe 1Mo XMMHUHM Ha W3y4YeHHE XUMHUHM B 9 Kiacce OTBOIMTCS 2 Haca B
Hezenmo, 68 yacoB B rojl. Peanusanus faHHOM MporpaMMbl ClIOCOOCTBYETHCIIONB30BAHUIO Pa3HOOOpa3HbIX (opMm
OpraHu3aluyd Y4eOHOro Ipolecca, BHEAPEHHIO COBPEMEHHBIX METOAOB OOY4YeHHMS W IEAarorHYecKHX
TEXHOJIOTHM.

Pes3ynomamut océoenus yueonozo npeomema

OcHoBHOHI (opMOif opraHmzanuu ydeOHOro mporecca sBISETCS KIacCHO-ypouyHas cucrema. B
Ka4ecTBE JIOMOJHUTEIBHBIX (OPM OpraHu3anmuy 0o0pa30BaTEIBHOrO IPOIEcca HCHOIb3YeTCsl CHUCTeMa
KOHCYJIBTAIIUOHHOM TOJ/IEP’KKH, WHIMBHIYAIbHBIX 3aHATHH, CaMOCTOSTENbHAas padoTa ydalluxcs C
WCTIOJIb30BaHMEM COBPEMEHHBIX HH(OPMAIMOHHBIX TeXHONMOrHi. OpraHu3aiys COMPOBOXKICHHS YJaIHXCs
HampaBjieHa HAa CO3[JaHWE ONTHMAIbHBIX YCIOBHI OOydYeHHS; MCKIIOUYEHHE ICUXOTPAaBMHUPYIOUNX (aKTOPOB;
COXpaHEHHUE IMCUXOCOMATUYECKOTO0 COCTOSHUS 370POBbs YUYAIMXCS; Pa3BUTHE IMOJOKUTEIBHON MOTHBAIMM K
OCBOEHUIO TIPOrPaMMBbI; Pa3BUTHE MHIUBUAYATbHOCTH U OJAPEHHOCTH KaKA0Tr0 peOeHKa.

Pabouass mporpamMma mnpemycmarpuBaeT (OPMHPOBAHUE Y ydalIuxcs 00mey4eOHbIX YMeHWil H
HABBIKOB, YHHBEPCAJBHBIX Y4eOHBIX JCHCTBUI M K/JIKYeBbIX KOMIIETEHUMI: YMEHHE CaMOCTOSTENIBHO U
MOTHBHPOBAHHO OpPraHU30BBIBATH CBOIO I103HABATEIbHYI JEATENBHOCTH; MCIIOIb30BAHUE DJIEMEHTOB
OPUYMHHO-  CJEJICTBEHHOTO M  CTPYKTYpHO-()YHKIIMOHAJBHOTO aHAlM3a; ONpEACTICHUE CYHIIHOCTHBIX
XapaKTePUCTUK HM3y4aeMoro OOBEKTa; YMEHHE pa3BEepHYTO OOOCHOBHIBATH CY)KICHHS, IaBaTh ONPEICICHHS,
MPUBOJIUTH J10Ka3aTEJIbCTBA; OLICHUBAHUE U KOPPEKTHUPOBKA CBOETO MTOBE/ICHUS B OKPY>KAIOILIEM MHpE.

Pe3yabTaThl H3yyeHusi Kypca «Xumus. 9 Kjace» npuseneHsl B paznene «TpeboBaHHS K YPOBHIO
MOJIFOTOBKU BBIITYCKHUKOB)», KOTOPBIA IOJHOCTbIO COOTBETCTBYET CTaHIapTy BToporo mnokoneHuss ®I'OC.
TpeOoBaHus HampaBlIeHbl Ha pEaTU3aAMI0 CHCTEMHO-JESITEIBHOCTHOTO, W JINYHOCTHO-OPUEHTHPOBAHHOTO
MOJIXO/I0B; OCBOCHME yJAIIUMUCS UHTEIJIEKTYaIbHOW U MPAKTUYECKOH AeATeNbHOCTH; OBJAJCHUE 3HAHUSIMU U
YMEHUSIMHU, BOCTPEOOBAHHBIMU B IOBCEIHEBHOW >KM3HM, MO3BOJISIOIIMMU OPUEHTUPOBATHCS B OKPYXKAlOIIEM
MUpE, 3HAYMMbIMU JJIs1 COXPAHEHUSI OKPY’KaIOLIEH Cpeabl U COOCTBEHHOI O 3[J0POBBSI.

IInanupyemble pe3yJibTaThl H3yUeHHs y4eOHOr 0 mpeaMeTa

BeinyckHuk nayuumcs:

® ONUCHIBATh CBOICTBA TBCPAbIX, KUIAKHUX, I‘a3006pa3HLIX BCHICCTB, BBIACIAA HX CYHICCTBCHHBIC



MPU3HAKHY;
® XapakTepu3oBaTh BeEIleCTBa II0 COCTaBy, CTPOEHHWIO M CBOICTBaM, YCTAHaBIMBATh MPUYUHHO-
CJIC/ICTBEHHEBIC CBSI3U MEXY JAHHBIMH XapaKTEPUCTUKAMU BEIIECTBA;

® pAacKphIBaThb CMBICI OCHOBHBIX XHMHUYECKUX TIOHSATHUH: aTOM, MOJCKYlIa, XWMHYECKUH SJIEMECHT,
MIPOCTOE BELIECTBO, CIOKHOE BELIECTBO, BAJIEHTHOCTb, HCIIONB3YSI3HAKOBYIO CHUCTEMY XHMHU;

e 1300pa)kaTh COCTaB MPOCTEHIIHNX BEIIECTB C MOMOUIbIO XUMHYECKUX (POPMYI U CYHIHOCTh XHMHUYECKHX
peakuii ¢ IOMOIIbI0 XUMUYECKUX YPABHEHU;

® BBIUUCIATH OTHOCUTEIbHYIO MOJEKYISPHYIO U MOJIAPHYIO MaccChl BEIIECTB, a TaKXKE MAaCCOBYIO JIOJIO
XHUMHUYECCKOI'o 3JICMCHTAa B COCANHCHUAX

° CpaBHUBATH 110 COCTaBY OKCHUbI, OCHOBaHUs, KUCJIOThbI, COJIU;

e KIaccu(UIMPOBATH OKCHJIBI U OCHOBAHUS TI0 CBOMCTBAM, KUCIIOTHI M COJIM — TI0 COCTaBY;

® OIUCBHIBaTh COCTaB, CBOWCTBA W 3HAUEHHE (B NPUPONE W MPAKTUUYECKOH NEeATEeIbHOCTH dYeIoBeKa)
MIPOCTHIX BEIIECTB — KUCIOPO/Ia ¥ BOJOPOAA;

®  TI0JIH30BATHCA JTAOOPATOPHBIM O0OPYIOBAaHNEM H XHMHUYECKON TIOCYI0M;

° MMPOBOANTE HECIIOXHBIE XUMHYCCKHUEC OIIBIThI U Ha6HI-OJICHI/I$I 3a H3MEHEHHEM CBOMCTB BCIICCTB B
TIpoIIecce WX TMPEeBpaIleHUi; cOOMI0aaTh MpaBuia TEXHUKNOE30IacCHOCTH TTPH POBEACHIH HAOIOICHII 1 OIBITOB;

° pas3iiniaTb OKCIICPUMEHTAJIBHO KHCJIOThI u Iejo4u, ITOJIB3YACh UHIUKATOpaMu, OCO3HAaTh
HEO0OXOIMMOCTE COOIOACHHS Mep 0€30ITaCHOCTH MPH O0PAIICHHUN ¢ KHCIIOTAMH U ITICTIOUYaMH.

o KiaccudummpoBaTs MHOT000pa3ne XUMHIECKUX PEAKITHI

e 3yuuT cBOiiCTBa METAJIOB, HEMETAJJIOB U UX COEIMHEHU I

BhINyCKHUK nOJIyuum 603MOHCHOCHIL HAYYUMbCA .

® TPaMOTHO OOpAaIIaTHCS C BEIIECTBAMH B MTOBCETHEBHOHN XKU3HH,

® OCO3HaBaTh HEOOXOAWMOCTb COONIONEHHS TIPaBMJI DJKOJIOTMYECKH O€30MacHOro TMOBENEHUS B
OKpYXarolleil IpUpOIHOU cpeae;

® TIOHWMAaTh CMBICI W HEOOXOIMMOCTH COONIOAEHHUS IMPEANUCAHHUNA, MPeIyiaraeMbIX B HHCTPYKIUSX II0
WCIIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XMMHUU U JIP.;

o WCIIOTIH30BATh
MPUOOpPETeHHbIE KITIOYEBbIE KOMITETEHTHOCTH TIPH BBIMOJHEHUH HCCIIEAOBATEICKAX IPOEKTOB IO H3YYSHHIO
CBOWCTB, CITIOCOOOB TIOMyUYEHHS MPACIIO3HABAHIS BEIIECTB;

® pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, HWCIIONB3YSl CpPEACTBA YCTHOTO W THCHMEHHOTO
OOIIeHNsI, TIPOSIBJIATH TOTOBHOCTh K YBaKCHUIO WHOW TOYKH 3PEHUS MPH OOCYKICHUHU Pe3yTbTaTOB BBITOIHEHHON
paboTHL;

e OOBEKTHBHO OICHHBATh HWH(POPMAIMIO O BEHIECTBAX W XUMHYECKHX MIPOIECCaX, KPUTHYECCKU
OTHOCHUTBCS K TICEBIIOHAYYHOH WHGOpMAIuy, HEJOOPOCOBECTHONH peKiIaMe, KacaromleiCsl HCIIONb30BaHUS
Pa3TUYHBIX BEIIECTB.

Ilepnoanyeckuii 3aK0H U MEPUOANYECKAs CHCTeMa XUMHYecKuX djeMeHToB .M. MeHnneneena.
CTtpoeHue BeliecTBa.
BeinyckHuk nayuumcs:

.KHaCCHq)HHHPOBaTL XUMUYCCKUC 3JICMCHTBI Ha MCTAJJIbl, HEMCTAJIJIbI, 3JICMCHTBI, OKCUJblI U TUAPOKCHU/IbI



KOTOPBIX aM(OTEpHBI, U HHEPTHBIE SJIEMEHTHI (Ta3bl) AJISI0CO3HAHUS BAXKHOCTH YIIOPSIOUEHHOCTH HAYUHBIX 3HAHUIA;

epacKphIBaTh CMbICT nepuogndeckoro 3axona /.M. Menneneesa;

®OINCHIBAThH U XapaKTEpU30BaTh TAOIMUHYI0 (OPMY MEPUOTUIECKON CHCTEMbl XUMHYECKUX DJIEMEHTOB;

®XapaKTEepU30BaTh COCTaB aTOMHBIX SJEp U paclpeneseHHE YHUCNa 3JIEKTPOHOB IO 3JIEKTPOHHBIM CIIOSM
aTOMOB XMMHYECKUX 3JEMEHTOB MAaJBIX MEPHOIOBIIEPHUOJNUECKON CUCTEMBI, a TAK)KE Kalusd U KaJIbLUs;

epa3InyaTh BHUJbl XUMHUYECKOW CBSI3M: HMOHHYIO, KOBAJEHTHYIO MOJIAPHYIO, KOBAJEHTHYIO HEMOJAPHYIO U
METaJTMYECKYIO;

®11300paxkaTh NEKTPOHHBIE (POPMYIIBI BEIECTB, 00pa30BaHHBIX XUMHUECKUMH CBS3SIMU Pa3HOTO BU/IA;

®BEBISIBIISITH 3aBUCUMOCTDH CBOMCTB BEIIECTBA OT CTPOEHHS €r0 KPUCTAIUIMYECKOW PEIIeTKU (MOHHOM, aTOMHOM,
MOJICKYJISIPHOM, METaJUTHYECKOH );

®XapaKTepu30BaTh XMMHYECKHE DJJEMEHTHl W HMX COEIWHEHHS HAa OCHOBE TIIOJIOKEHHUS OJJIEMEHTOB B
MEPUOIMUECKON cHCTeMEe H 0OCOOGHHOCTEH CTPOEHHUSI X aTOMOB;

®OMNCHIBATH OCHOBHBIE TMPEANOCHIIKA OTKpbITUS J.M. MeHneneeBbiM MepUOAMYECKOTO 3aKOHA U
TIEPUOANYECKON CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB M MHOTOOOPa3HYIOHAYYHYIO JIEITENFHOCTh YUEHOTO;

eXapaKTepu30BaTh HAYYHOE W MHPOBO33PEHUYECKOE 3HAYEHHE IMEPUONNYECKOr0 3aKOHA W TEPUOTUIECKOM
cucTeMbl xummdeckux 3yementoB J[.M. Menneneena;

®0CO3HABAaTh HAYYHBIE OTKPBITHS KaK pe3yiabTaT IMTEIHHBIX HAONIOJEHNUN, ONBITOB, HAYYHOW IOJIEMHUKH,
MPEOAOTECHHUS TPYAHOCTEN U COMHEHUH.

BBINYCKHUK ROAYYUUM 603MOHCHOCHb HAYYUMBCA'

©0CO3HAaBaTh 3HAYEHUE TEOPETUUECKUX 3HAHUU JIs1 IPAKTUUECKOM NEATEIbHOCTH YEIOBEKa;

®OIMHCHIBAThH U3yUeHHBIE 00BEKTHI KaK CHCTEMBI, PUMEHSISI IOTHKY CUCTEMHOTO aHaJIH3a;

SIIPUMEHATH 3HAHW O 3aKOHOMEPHOCTSAX MEPHOANIECKON CHCTEMBl XMMHYECKUX 3JIEMEHTOB I OOBSICHEHUS
U IPEIBUJICHUS CBOMCTB KOHKPETHBIX BEILIECTB;

epa3BuBaTh WH(POPMAIMOHHYI0O KOMIIETEHTHOCTh IIOCPEACTBOM YIAyONIeHWs 3HaHUH 00 WCTOPUHU
CTAHOBJICHUS XUMHYECKOM HAyKH, €€ OCHOBHBIX IOHSTHH, NEPUOIUYECKOrO 3aKOHA KaK OJHOTO U3 Ba)KHEHIIMX

3aKOHOB ITPUPOJIbI, 4 TAKIKE O COBPEMECHHBIX JOCTHKCHUAX HAYKU U TEXHUKU.

MHoroo0pa3ue XMuMH4eCKHX PeaKknid.

BeInyckHUK Hayuumcest:

®00BSICHATH CYTh XUMHUECKHUX MPOIECCOB;

®HA3BIBATh MPH3HAKU U YCIOBHSI MPOTEKAHUS XUMHYCCKUX PEAKIU;

®yCTAHABIIMBATh NPUHAUIOKHOCTh XUMHYECKOM pEAaKIMH K ONPENEICHHOMY THIy 1O OJHOMY U3
KIaccu(UIIMPOBAHHBIX PU3HAKOB!

1)mo umcny W COCTaBy HMCXOMHBIX BEIIECTB W IMPOAYKTOB PEAKIMU (PEaKIMU COSAMHEHHUs, Pas3lIOKEHHUS,
3aMeIeHns U 0OMeHa);

2) 110 BBIZICTICHUIO WUJIH TTOTJIONICHUIO TEIUIOTHI (PEAKIUU 3K30TEPMHUECKHUE U SHIOTCPMHUUCCKHE);

3)1I0 W3MEHEHWIO CTEMEHEeH OKHCICHUS XHMHYECKMX OJIEMEHTOB (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peaxiumn);

4) o obpaTUMOCTH Tporiecca (peakiuu 00paTUMbIE U HEOOpaTUMBIC);

®HAa3bIBATh (l)aKTopI:I, BJIUAIOINC HA CKOPOCTb XUMHUYCCKUX pCaKHHﬁ;



®Ha3bIBaTh (PAKTOPHI, BIUSIOIINE HA CMELICHNE XUMHUUECKOTO PABHOBECHS;

®COCTAaBIATh YPAaBHEHHSI JJICKTPOIMTUYECKONM JUCCOLMALMM  KHUCIIOT, ILENOYEH, COJIEH; IOIHBIE U
COKpaIlleHHbIC HOHHBIC YPaBHEHHS DPeakiuid oOMeHa; YpaBHEHHUSOKUCIUTENBEHO - BOCCTAHOBUTEIBHBIX PEaKIIHii;

®IIPOrHO3MPOBATh HPOIYKTHI XUMHUYECKHX peakiuii 1o Qopmyrnam / Ha3BaHHUSM HCXOJHBIX BEIICCTB;
ONpeNeNsiTh WCXOIHBIC BelecTBa 1Mo ¢opmynam / Ha3BaHHSIM MPOAYKTOB PEAKIINH;

. COCTaBJISITh YPAaBHEHUS PEAKIINI, COOTBETCTBYIOIINX MOCIEA0BATENBHOCTH («IEMOYKE») MpEeBpalleHHH

HCEOPraHM4CCKUX BCUICCTB Pa3JIMYHBLIX KJIACCOB,

o BBIABJIATE B IPOLCCCEC BKCICPUMCHTA MNMPHU3HAKU, CBUACTCILCTBYIOIIHWEC O IMPOTCKaHUH XHUMHYECKOMN
peakuuy;

. TOTOBUTH PACTBOPHI C OMPEAEITIEHHOW MacCOBOU 10J1€l paCTBOPEHHOI'O BEILIECTBA;

. OTIPEJICNIATh XapakKTep CpPEIbl BOJHBIX PACTBOPOB KHCIOT W IIETOYEH IO HM3MEHEHHIO OKPAaCKH
WHIUKATOPOB;

o MNPOBOANTL KAaUCCTBCHHBIC PCAKIIMU, HNOATBCPKAAIOINIUEC HAJIMYUC B BOJHBIX pPAaCTBOpax BCIICCTB

OTACIBHBIX KATUOHOB 1 aHUOHOB.
BI)Il'lyCKHI/lK nOJIy4uUm 603MOHCHOCHb HAYUUMbCA .
° COCTaBJIATh MOJICKYJISIPHBIC U ITOJIHBIC HOHHBIC YPABHCHUS 110 COKpallCHHBIM HOHHBIM YPAaBHCHUAM,
° NPUBOAUTE MMPUMEPLI peaKum‘/'I, IMOATBEPKAAIOMINX CYIIECTBOBAHMUE B3aMMOCBA3HU MEXKIAY OCHOBHBIMU

KilacCaMH HECOPIraHUYCCKHUX BCIICCTB,

. MPOTHO3HPOBATH PE3YIITATHI BO3JCHCTBHS PA3TUYHBIX (PaKTOPOB HA CKOPOCTh XUMHUECKOH PEaKIInu;
. MPOTHO3UPOBATh PE3YyJbTATHl BO3JCHCTBUS PA3NUYHBIX (AKTOPOB HA CMEIICHHE XHUMHYECKOTO
paBHOBeCHSI.

MHoroo0pa3ue BellecTB.
BeinyckHUK Hayuumces:
. OIPEIEISITh MPUHAIKHOCT, HEOPTaHUYECKUX BEIECTB K OJHOMY W3 W3YUYCHHBIX KIACCOB/TPYIIIL:

METAaIIIbl M HEMETaJIBI, OKCUJIbI, OCHOBAHHS, KMCIIOTHI, COJIH;

° COCTaBJIATH (I)OpMy.TIBI BCIICCTB 110 UX HA3BAHUAM,
o oNpeACiATEL BAJICHTHOCTDb U CTCIIEHb OKHUCJICHUA 3JICMEHTOB B BEIIECTBAX,
o COCTaBJIATH (I)OpMy.TII)I HEOPraHNn4Y€CKUX COCMMHEHUM I10 BAaJICHTHOCTSAM M CTEHEHSIM OKHCIICHHUS

3JIEMEHTOB, a4 TAKXC 3apsaaM HMOHOB, YKa3aHHBIM B Ta6J'II/II_I€paCTBOpI/IMOCTI/I KHCJIOT, OCHOBaHMU U COJ'IQfI;
o OOBSICHATH 3aKOHOMEPHOCTH HU3MCHECHUA (I)I/ISI/ILIGCKI/IX W XUMHYECKHX CBOMCTB IIPOCTBIX BEUICCTB

N WX BBICIIUX OKCHIOB, 06pa30BaHHBIX QJICMCHTAaMH BTOPOIr'O UTPETHErO NMEPUOJ0B;

o Ha3bIBaTh OOIIME XUMHYECKHE CBOWCTBA, XapaKTEPHBIC ISl TPYIII OKCHJIOB: KHCIOTHBIX, OCHOBHBIX,
aM(pOTEpHBIX.

o Ha3bIBaTh OOIINE XMMUUECKUE CBOMCTBA, XapaKTEPHbIE T KaXK/I0r0 KJ1acca BEIIeCTB;

. MPUBONTH NPUMEPHI PEaKUUi, HOATBEPKAAIOMINX XUMHUYECKHE CBOMCTBA HEOPraHUYECKHX BEIIECTB!

OKCH 0B, KUCJIOT, OCHOBaHUM B coneﬁ;
° OonpeAciiaTb BCHICCTBO — OKHUCIUTCIIL W BCHICCTBO — BOCCTAHOBUTCIIL B OKHCIUTCIBHO —
BOCCTAHOBUTCIIbHBIX PCAKIIHAX,

° COCTaBJIATH SHCKTPOHHBIﬁ OaytaHc 1Mo MNpEAJIOKCHHBIM CXEMaM peaxunﬁ;



° MPOBOANTEL JTaOOPATOPHBIC OIMBITHI, MOATBEPIKIAIONINE XHMHUECKAE CBOWMCTBA OCHOBHBIX KJIACCOB
HEOPTraHWYECKUX BEIIIECTB;

° MPOBOANTL JIAOOPATOPHBIC OMBITBI MO MOAYYCHHIO M COOMPAHHMIO Ta3000pa3HBIX BEIIECTB:
BOJIOPO/Ia, KHUCIOPOa, YIIIEKUCIIOro Ta3a, aMMHAKa; COCTABIIATh YPABHEHUSICOOTBETCTBYOIIMX PEAKITHIA.

BbINyCKHUK MOJYYUT 603MONCHOCHIb HAYUUMbCA .

. IPaMOTHO 00paIaThes C BEMECTBAMH B ITOBCETHEBHOM KU3HH;

. 0CO3HABaTh HEOOXOAMMOCTh COOJIFONCHUS MPaBWUJI 3KOJIOTMYECKH O€30MacHOro IMOBEACHUS B
OKpY’Karollel MPUPOIAHON CPELE;

i IIOHUMATh CMBICI U H606XOILI/IMOCTI) CO6HIOI[CHI/I$I Hpe,I[HI/IcaHI/II\/'I, HpeﬂHaFaCMI)IX B I/IHCprKHI/IHX 110
HCTIOIb30BAHMIO JIEKAPCTB, CPECTB OBITOBOM XUMHUHM U JIP.;

* HUCIIOJB30BATh HpI/IO6peTéHHbIe KIIFOUCBBIC KOMIICTCHTHOCTHU HpI/I BBIIIOJIHCHUU HCCIICA0OBATCIIbCKUX
MPOEKTOB 10 M3YYEHHIO CBOWCTB, CIIOCOOOB MOJMyYEHHS W PACIIO3HABAHUS BEIIECTB;

b paSBI/IBaTB KOMMyHI/IKaTI/IBHyIO KOMIICTCHTHOCTD, I/ICHOJ’IBSY)I CpeI[CTBa YCTHOﬁ nu HI/ICLMCHHOﬁ
KOMMYHHUKAIIMK TPH paboTe ¢ TEeKCTaMH y4eOHHUKAa W JIOMOJHUTEILHOW JIMTEPATYypOH, CIIPABOYHBIMHU TaOIHMIIAMHU,
MIPOSBIISITH TOTOBHOCTH K YBaYKEHHIO MHOM TOYKH 3pEHUS TIPU 00CYKIEHUH PE3yIbTAaTOB BHITIOTHEHHOW paOOTHI;

® O6T)CKTI/IBHO OLICHUBATH I/IH(i)OpMaHI/HO 0 BfmeCTBAX U XHUMHYCCKUX Hpoueccax, KpI/ITI/I‘IeCKI/I

OTHOCHUTKCS K TICEBIOHAYYHON HWH(OpMAIH, HEMOOPOCOBECTHON peKIaMe, Kacaromelcsl UCIIOIb30BaHMUS Pa3IMIHbIX

BEIIIECTB.
. OCO3HABAaTh 3HAYCHHUE TEOPETUICCKUX 3HAHUU IS IPAKTHICCKON NIEATESITHPHOCTH YESTIOBEKA;
. OIMCHIBATh H3yUYCHHBIC 0OBEKTHI KaK CHCTEMBI, IIPUMEHSIS JIOTUKY CUCTEMHOT'0 aHAaJTN3a;
. MIPUMEHATh 3HAHUS O 3aKOHOMEPHOCTSX IEPHOTUYECKON CHCTEMBl XHMHYECKHX JJIEMEHTOB IS

OOBSCHEHUS U IPEABUCHUS CBONCTB KOHKPETHBIX BELIECTB;

* pa3BuBaThb HHGOPMALMOHHYI0 KOMIIETEHTHOCTh IIOCPEACTBOM YINyOJIeHHs 3HaHMUH 00 wucTOopuH
CTAaHOBJICHUS XMMHYECKOH HayKd, €€ OCHOBHBIX IOHSTHH, NIEPHOANYECKOTO 3aKOHA KaK OJHOTO W3 Ba)KHEHIIUX
3aKOHOB IPUPOJIBI, @ TAKXKE O COBPEMEHHBIX JTOCTIKEHHUIX HAYKH U TEXHUKH.

*COCTaBJIATh MOJIEKYJISIPHBIC U ITOJIHBIC HOHHBIE YPABHEHHUS 110 COKPAIIEHHBIM HOHHBIM YPaBHEHHM;

*[IPUBOAUTL NPUMEPHl PEAKIMH, HMOATBEPXKIAIOIIUX CYLIECTBOBAHHWE B3aUMOCBSI3M MEXKIY OCHOBHBIMHU
KJIacCaMH HEOPTraHUYECKUX BEIIECTB;

*IPOrHO3MPOBATh PE3YJbTAThl BO3ACHCTBUSA PA3JIMYHBIX (PAKTOPOB HA M3MEHEHHE CKOPOCTH XHMHUYECKON
peakuuu;

* IPOrHO3MPOBATH PE3YIbTAThl BO3ACHCTBHS Pa3IM4HbIX (DAaKTOPOB HA CMEIIEHHE XUMUYECKOT'O PABHOBECHS.

* IPOrHO3MPOBATh XUMHUECKUE CBOIMCTBA BEILIECTB HA OCHOBE X COCTABA U CTPOCHMS;

* IPOTHO3MPOBATH CIIOCOOHOCTH BEIECTBA MPOSBIATH OKHCIMTEIbHBIE WM BOCCTAHOBUTEIBHBIE CBOMCTBA C
Y4€TOM CTereHell OKHCIIEHUS 3JIEMEHTOB, BXOASIIMX B €rOCOCTAB;

*BBISIBJIATH CYIIECTBOBAHME M€HETHMUYECKON B3aMMOCBS3U MEXKIY BEILECTBAMH B PSIY: IPOCTOE BELIECTBO —
OKCHJT — TUJPOKCHJT — COJIb;

* OpraHM30BBIBATH, IPOBOANUTE YUEHUUECKUE MPOEKTHI 110 UCCIEN0BAaHUIO CBONCTB BEIIECTB, HMEIOIINX BaXKHOE
MIPaKTUYECKOE 3HaUCHHE.

BrBINyCKHUK MOTYyYUT BO3MOKHOCTD HAYYUTHCS:

° I'paMOTHO O6paH_IaTBC$[ C BCUICCTBaAMU B HOBCCI[HCBHOﬁ JKHN3HU,



. 0CO3HaBaTh HEOOXOIMMOCTb COOJIIOIEHUSI TPAaBUJ SKOJIOTMYECKHM O€30IacHOro NOBEACHUS B
OKpY’Karolllel MpUpoaHON cpefie;

* IIOHUMATh CMBICII U HCO6XO}:LI/IMOCTB CO6JIIOI[CHI/I$I HpeI[HI/IcaHI/If/’I, npeajaracMblX B HHCTPYKIUAX
T10 UCIIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHH U JIP.;

* HCIIOJIB30BaTh HpI/IO6peTéHHI>IC KITFOYUCBBIC KOMIICTECHTHOCTU ITPU BBIITOJIHCHHUN UCCIICA0BATCIIbCKUX
MIPOEKTOB 110 U3YUYEHUIO CBOWCTB, CIOCOOOB MOTYYESHHS HPACTIO3HABAHUS BEIIECTB;

* pa3dBUBaTb KOMMYHUKATHUBHYIO KOMIICTCHTHOCTb, HCIIOJIb3YySA CPCIACTBaA YCTHOﬁ U MHUCHMEHHOU
KOMMYHUKAIMK TpU paboTe ¢ TeKCTaMU y4yeOHHKA W JONOJHUTEIHHOU JTUTepaTypoi, CIIPaBOYHBIMHU TaOIUIIaMH,
MPOSIBJIATH TOTOBHOCTD K YBaKEHHIO MHOW TOUKH 3pEHMS IIPU OO0CYKJICHUU PE3yIbTaTOB BHIIOTHEHHON paboThI;

® 00BEKTUBHO OLICHUBATh I/IH(bOpMaIII/IIO 0 BCHICCTBAX KW XUMHUYCCKUX IIPpOHECCCAX, KPUTUUCCKHU
OTHOCHUTBCA K TICEBAOHAYYHOW WHGOpMAIMK, HETOOPOCOBECTHOM peKiiaMe, Kacalollecss HCIOIb30BaHUS

Ppa3JIMYHbIX BEIICCTB.

° 0CO3HAaBaTb 3HAYCHUC TCOPCTUUCCKUX 3HAHWI JUIA HpaKTquCKOﬁ JACATCIBbHOCTH YCJIOBCKA,
M ONKMCbIBATHh N3YYCHHBIC 00BEKTHI KaK CHUCTEMBI, NIPUMCEHSAA JIOTUKY CUCTCMHOI'O aHaJIn3a,
M MNPUMCHATH 3HAHHA O 3aKOHOMCPHOCTAX HCpHO}IH‘IGCKOﬁ CHUCTEMbI XUMHUYCCKUX DSJIEMCHTOB JIA

OOBSICHEHUS Y TIPEIBUACHUS CBOMCTB KOHKPETHBIX BEIIECTB;

. pa3BuBaTh HHPOPMAIIMOHHYIO KOMIIETEHTHOCTH IMIOCPEICTBOM YTITyOJIeHUS 3HAHUH 00 UCTOPHH

CTAHOBJICHUSI XMMHUYECKOW HAyKH, €¢ OCHOBHBIX MOHATHM, MEPUOAMYECKOr0 3aKOHAa KaK OJHOTO W3
BKHEWIINX 3aKOHOB MIPHUPOJIbI, @ TAKXKE O COBPEMEHHBIX IOCTHIKEHUSIX HAYKH U TEXHUKH.

. MPUBOANTH MPUMEPHI PEAKIUH, TMOATBEPKAAOININX CYIIECTBOBAHHE B3aUMOCBSI3M  MEXIY
OCHOBHBIMH KJIACCAMHU HEOPTaHUYECKUX BEIIECTB;

. BBISBJISITH CYIIIECTBOBAHME T'E€HETHYECKOM B3aUMOCBS3M MEXKIY BEIIECTBAMHU B PsAy: MPOCTOE
BEIIIECTBO - OKCUJI - TUJIPOKCH]I - COJIb;

. OpPraHU30BbIBATh, MPOBOJUTH YYECHUYECKHME NPOEKTHl IO HCCIEAOBAHUIO CBOKWCTB BEIIECTB,
MMEIOIINX BKHOE MPAKTUUECKOE 3HAYCHHE.

Jluunocmuule, memanpeomemusle u nPeOMentHble PE3yIbmamsl 0C60CHUS YUeOH020 npeomema
«Xumusny

JIMYHOCTHBIMM pe3yJIbTaTaMHU U3YUCHHUS IPEAMETa « XUMUSD SIBIISIOTCS CIEAYIOIHUE YMEHUS:

- Bocniuranne poccuiickoil TpaKJaHCKOW HACHTHYHOCTH: TMATPUOTHU3MA, JIIOOBU W YBaKEHHUE K
OrtedecTBy, YyBCTBO F'OPJIOCTH 32 CBOIO PO/IMHY, 32 POCCHHCKYIO XUMHUYECKYIO HAYKY

- ®dopMUpOBaHUE IEJIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUSI HayKW W OOIECTBEHHOW MPAKTUKHU, a TaKKe COIHAIBHOMY, KyIbTYPHOMY, SI3BIKOBOMY U JTyXOBHOMY
MHOT'000pa3Hi0 COBPEMEHHOTO MHUpa

- ®dopMUpOBaHUE OTBETCTBEHHOTO OTHOIIEHUS K YUYEHWI0, TOTOBHOCTH U CIIOCOOHOCTH K
CaMOpa3BUTHIO M CaMOOOPa30BaHUIO Ha OCHOBE MOTHBAIMU K OOYYEHHUIO W TIO3HAHUIO, BHIOOPY MPOGUILHOTO
oOpa3oBaHHs Ha OCHOBE WH(GOPMAIMK O CYHIECTBYIONIMX Mpodeccusix W JHMYHBIX TPodhecCHOHATBHBIX
npeanodTeHuii. (OCO3HAHHOMY TOCTPOCHHMIO WHAWBUAYAIBHBIX 00pa30BATECNbHBIX TPACKTOPHA C Y4ETOM

YCTOfI‘IHBBIX MMO3HABATCIIbHBIX NHTCPECOB



- (hopMHupoOBaHUEe KOMMYHHUKATHBHOM KOMIIETCHIIMH B 00pa3oBaTeNbHOM, OOIICCTBEHHO TOJIE3HOMH,
yueOHO — UCCIIe10BaTEIbCKOM, TBOPUECKOM U APYrUX BUAAXAEATEIbHOCTH

- dopMupoBaHMe U NOHMMaHHE IIEHHOCTH 3JI0pPOBOTO M 0€370IacTHOro o0pasa *KHU3HM, YCBOEHHE
MPaBUJI WHAUBUIYAJIBHOTO U KOJJIEKTUBHOIO 0€30I1acCHOr0 MTOBEJCHUSB UPE3BBIYAMHBIX CUTYAIMSX, YT OXKAAIOIINX
JKU3HU U 3710POBbIO JIIOACH

- dopMupoBaHUEe TO3HABATEILHON MH(GOPMALMOHHONW KYylbTyphl. B TOM umciie pa3BuTHE HaBBIKOB
CaMOCTOSITENbHOM paboThl C Y4eOHBIMH MOCOOMSMM, KHUI'AMH, TOCTYIHBIMM MHCTPYMEHTAMHU U TEXHUYECKUMHU
cpeacTBaMH MH(GOPMAILIMOHHBIX TEXHOJIOT U

- ®opMupOBaHHE OCHOB SKOJIOTMYECKOTO CO3HAHMSI HA OCHOBE NMPU3HAHUS LIEHHOCTH HU3HHU BO BCEX
€€ MPOSBIICHUSX U HEOOXOAMMOCTH OTBETCTBEHHOT'O , 0EPEKHOTOOTHOIIEHUS K OKPYKAIOIIEH cpezie

-Pa3BuTHEe TOTOBHOCTHM K pEIIEHHIO TBOPYECKUX 3a/a4, YMEHHME HaXOIWTh aJIeKBaTHbIE CIOCOOBI
MOBEJICHNSI U B3aMMOJEHCTBHE C NapTHEpaMH BO Bpemsi ydeOHON M BHEY4EOHOH IesTelIbHOCTH, CIOCOOHOCTH
OLIEHUBATh IPOOJIEMHBIE CUTYAIIUN

MeTtanpeiMeTHbIMH  pe3yidbTaTaMH  H3Yy4eHHUs Kypca «Xumus»  sBIsercs  (QopMHUpOBaHHE
YHHUBEpCAJIbHBIX y4eOHbIX AercTBui (YVY ).

lloznasamenvuvie YV/I:

- CaMoOCTOSITENIEHO OOHApYKMBATh M (DOpMyIMpOBaTh Y4eOHYIO TPOOIEMy, ONpeaAesaTh 1elb YIeOHOU
NeSITETTLHOCTH, BBIOMPATh TEMY pabOThI

- BreiiBurate BepcuM pemieHHs TpoOJieMbl, OCO3HABaTh KOHEYHBIH pe3yibTaT, BHIOMpaTh U3
MPEUI0KEHHBIX U HCKaTh CAMOCTOSITENIEHO CPEICTBA JOCTHIKEHHUS LIEIH.

- CocTaBnaTh (MHAUBHYAIHO WIH B TPYIIE) IUIAH PEUICHUS IPOOIeMBbI (BBIIOIHEHUS IPOEKTA).

- Paboras o many, cBepsATh CBOM ACHCTBHS C IIETbIO U, IPH HEOOXOANMOCTH, UCIIPABIISATH OLIMOKU
CaMOCTOATENBHO.

- B nuanore ¢ yuntenem COBEpIICHCTBOBATh CAMOCTOSITENILHO BHIPAOOTAaHHBIE KPUTEPHH OLICHKH.

Kommynuxamuenvie YVJI:

- CaMOCTOATENNFHO OPraHU30BBIBATh YU€OHOE B3aUMOJICHCTBUE B IpyIIe (OMPeaessaTh o0Imue Heu,
pacrpenensiTh pojH, J0rOBapUBaTHCS APYT C IPYroM U T.1.). CpencTBoM GopMHUPOBaHUS KOMMYHUKATUBHBIX Y'Y /]
CITy’KaT TEXHOJIOTUS PoOIeMHOro auaora (moOysKJaromuil ¥ NOABOAALINIA TUAJIOr) M paboTa B MaJbIX TpyMmax,
aTaKXKe UCII0Jb30BaHUE HAa YPOKAX 3JIEMEHTOB TEXHOJOIUU IPOLYKTUBHOIO YTEHHUS.

I[IpenMeTHBIMH pe3ylbTaTaMU U3y4EHUS NPEAMETa « XUMUS» SABIISIOTCSA:

- dopmHpoBaHHE NEPBOHAYAIbHBIX CHUCTEMATU3MPOBAHHBIX NPEJACTABIEHUNM O BELIECTBAX, HX
MPEBPALICHUSIX U MPAKTUYECKOM NMPUMEHEHHMH; OBJIAJICHHE MOHATUWHBIM allllapaTOM M CUMBOJIMYECKUM SI3bIKOM
XUMHH;

- Oco3HaHne OOBEKTHBHO 3HAYUMOCTH OCHOB XHUMHUYECKOW HAyKH Kak OOJaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMUYECKUX IPEBPALICHUN OPraHMYEeCKUX U HEOPraHMYECKUX BEILIECTB KaK OCHOBBI MHOTHUX
SIBJICHUH JKMBOM M HEXXUBOW MPUPOJIBL; YIIIYOJIEeHUE MPEACTABICHHUN 0 MaTepualbHOM €IUHCTBE MUPA;

- OBnageHne OCHOBaMU XMMMYECKOH I'DaMOTHOCTH: CIIOCOOHOCTBIO AHAIU3UPOBATH U OOBEKTUBHO

OLCHUBATDL JXU3HCHHBIC CHUTYyallUU, CBA3AHHBLIC C XHMHefI, HaBBIKAMH 0E€30ITacHOro 06paH_[eHI/ISI C BCHICCTBAMMU,



HCIIOJIb3YCMbBIMU B HOBCGI[HCBHOﬁ KU3HHU; YMCHHEM aHAJIM3UPOBATh W IJIIAHHUPOBATH OKOJIOTMYCCKU Oe3omacHoe
MIOBE/ICHHE B LIENAX COEPEKEHUSI 30POBbS U OKPYKAIOIIEH CPeIbl;

- ®dopMUpoBaHUE YMEHWU YyCTaHABJIMBATh CBSI3M MEXAY pealbHO HAOIOJACMBIMH XUMHUYCCKUMU
SBJIGHUSIMA U TIPOLIECCAMH, TPOUCXOJAIIMMUA B MHUKPOMHUpPE, OOBSCHATH NMPUYMHBI MHOr0o0Opa3usi BEILECTB,
3aBUCUMOCTH UX CBOMCTB OT COCTaBa U CTpOCHM, a TAKXKEC 3aBUCUMOCTDb ITPUMEHCHU A BEIIECCTB OT UX CBOﬁCTB;

- [IpuoOpereHust onbiTa UCIOIB30BaHUS PA3IMYHBIX METOJOB M3Y4YEHHUS BEILIECTB; HAOIIOAEHUS 32
HUX M[OpEeBpalllCHUAMU IIpU IPOBCACHHWU HCECJIOXHBIX XHMHUYCECKHUX OKCHEPHUMCEHTOB C HCIIOJIb30BAHUCM
nmabopaTropHOro 000pyAOBaHUS U TPUOOPOB;

- VYMeHne oka3bIBaTh NEPBYIO NMOMOLIL ITPU OTPABJICHHUAX, OXKOIr'aX U JAPYIruX TpaBMax, CBA3aHHBIX C
BEIIECTBAMH U J1a00OpaTOPHBIM 000PYIOBaHUEM;

- OBnanenue mpueMaMu pabOThl ¢ MHPOPMAIMEH XUMHUYECKOTO COMEp)KaHUs, MPEICTaBICHHON B
pasHo Gopme (B BUJIE TEKCTa, (OpMYIL, TpaQUKOB, TAOINYHBIX JaHHBIX,CXeM, ¢poTorpaduii u ap.)

- Co3zaHue oCcHOBBI /17151 JOPMUPOBAHMS MHTEpECca K PAaCIIUPEHHIO M YIITYOJCHUI0O XUMUYECKUX 3HAaHUN U
BBIOOpA XMMHH KaK MPOGUIHLHOTO TIpeIMeTa MpH Mepexo/ie HaCTYIEeHb cpeaHero (IIOTHOro) odmero o0pa3oBaHus,
a B JalbHEHIIEeM U B KauecTBe c(hepbl CBOe MPO(eCCHOHANBHOM JIeSITeIbHOCTH;

.- @DopmupoBaHHE MPEACTABICHUN O 3HAYCHUM XHMWYECKOM HAYKA B PEIICHHH COBPEMEHHBIX
OKOJIOTUYCCKUX HpO6HeM, B TOM 4YUCJIC B IPCAOTBPAIICHUN TEXHOTCHHBIXH 3KOJIOT'MYCCKUX KaTaCTpO(b.

Oowan xapakmepucmuka yuedHo20 npoyecca:

OcHoéHble mexHo102uu 00y4eHus:

[Iporpamma kypca «XWMHUM» MOCTPOCHA HAa OCHOBE CIHUPATBHOW MOJENH, MPEeayCMaTpUBAIOIICH
MOCTETIEHHOE DPAa3BUTUE U YIIyOJeHHE TEOPETHUECKUX MPEJICTaBICHUNM NpU JIMHEWHOM O3HAKOMIIEHUU C
SMIIUPUYECKUM MATEPUATIOM

Tectbl, camocrosiTenbHble  paboTa, KOHTPOJIbHBIE  pabOThIl, YCTHBIM  OMpOC,  3aluTa
HCCIIEIOBATENIbCKUX PadoT.

[IpeoOnanatomumu popMaMu TEKYLIETO KOHTPOJIS SIBJISIFOTCSI CAMOCTOSTEIbHbIE U KOHTPOJIbHBIC
paboThl, paznuyHbie TecTOBble (OpMbI KOHTpOJA. [IpoMeXyTOUHBI M UTOTOBBIA KOHTPOJIb MPOBOAMUTCS B
(hopmMe KOHTPOJIBHBIX PaboT

Cooepoiicanue kypca 9 knacc

| Paszpaennbl nporpaMmmbl KoauuecTBo KoaunuecTrBo KonnuecTBo
n/n 4acos KOHTPOJIBHBIX NMPAKTHYECKHUX
padot padoTt
MHuoroo6pa3ne XUMHIECKUX 17 2 2
peakuuit
MHuoroo6pa3sue BemecTs 43 3 5
KpaTtkuii 00630p BaxueHmmx 6 1
OpPraHMYEeCcKHUX BELICCTB
A PezepBHOE Bpems 2
HUTOrO 68 6 7




Pazgen 1. Muoroo6pasue xumudeckux peakuuii Kimaccudukanus XUMHUECKUX PEaKIUil: peakiun
COC/IMHEHUS,

pasnoxkeHus, 3aMerieHus, oOMeHa. OKHUCIUTEIHLHO-BOCCTAHOBHUTEIbHBIC peakiuu. OKUCIUTEb,
BOCCTAHOBUTEIb, IPOILIECCHl OKHUCIEHHUS M BoccTaHOBieHHs. CocTaBiieHHE YpPaBHEHHM OKHCIMTEIIbHO-
BOCCTAaHOBUTEJLHBIX PEAKIIMI C IOMOIIBI0 METOa SJIEKTPOHHOTO OaaHca.

TerutoBbie 3P (GEKTHI XUMUYECKUX PEaKIUi. DK30TePMHYCCKHE W IHIOTCPMHUUYCCKUE PEaKIIHH.
Tepmoxumuueckue ypaBHEHHUS. Pacd€rbl Mo TEpMOXMMUYECKUMYPABHEHHUSM.

CkopocTh XUMHUYECKUX peakuuil. DakTophl, BIUAIONIME HA CKOPOCTh XMMHYECKUX DPEAKIUMN.
[TepBoHauanbpHOE NIpeAcTaBiIeHUE 0 KaTtanuie.OopaTuMblie peakiuu. [IoHsITHE 0 XUMUYECKOM PaBHOBECHUH.

XUMHYECKHE PEaKIMU B BOJHBIX PACTBOpaxX. DJIEKTPOJHUTHI M HEINeKTpoduThl. Monbl. KaTnonsl u
aHUOHBIL. [ uopamuas meopuapacmeopos. INEKTPOTUTHIECKAsT TUCCOIUAIUS KICIIOT, OCHOBAHUM

u cosieir. Crnabpie U CUIBHBIE 3JeKTpouThl. CTeneHb auccomuanuu. Peakiuu moHHOTO oOMeHa.
VYcnoBus TeueHUs peakmuii MOHHOTO OOMEHa J0 KOHI[A. XWMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKNX COCJIMHEHUH B CBETE€ TMPEICTABICHUM 00 DIICKTPOJUTHYECKON OUCCOIMAIU |
OKHCITUTEIHHO- BOCCTAHOBUTEIBHBIX PEAKIIUSX.

Tousamue o eudponuze coneti.

JdemoHcTpaumnu:

[Ipumepsl 5K30- U 3HAOTEPMHUYECKUX peakiuil. B3anMoaeicTBue LMHKA C COJITHOM M YKCYCHOM
KUCIOTOW. B3aumoneicTBue TpaHYJIMPOBAHHOTO IIMHKA M IMWHKOBOM TMBUJIM C COJITHOM KHCJIOTOM.
B3anmonetictBue okcuna meau (1) ¢ cepHoit KuCa0TON pa3HO KOHIIEHTPAIMH MPU Pa3HBIX TeMIIepaTypax.

['opeHue yras B KOHIIEHTPUPOBAHHOM a30THOW KHUCIIOTE. |'OpeHHre cepbl B pacIlIaBJICHHOM CEluTpe.

HcnreiTanue pacTBOpPOB BEHICCTB Ha JJICKTPHYECKYIO IMTPOBOJIUMOCTD. HBI/I}KCHI/IC HOHOB B JJICKTPHUYCCKOM

ToJie.
IIpakTuyeckue padoTpi:
N3ydeHue BIUSHUS YCIOBHI MPOBEICHUS XUMUYECKON pEakiiuu Ha €€ CKOPOCTb.
Pemrenne skcnepuMeHTaNbHBIX 3adad N0 TeMe «CBOWCTBA KHCIOT, COJEH M OCHOBaHUM Kak
AIIEKTPOJIUTOBY

JlaGopaTopHble onbIThI: Peakiinn oOMeHa MeXIy pacTBOpaMu IeKTpouToB PacueTHble 3agayu:
Bbruncnenus no TepMOXUMHUYECKUM ypaBHEHUSAM peakiuii. Pasmena 2. MHorooOpasue BeriecTB

Hemerannsl. I'anorenst. Ilonoxenne B nepuogu4ecko CUCTEME XUMUYECKUX HIEMEHTOB, CTPOCHHE
ux atoMoB. Haxoxenues npupone. Pusndeckue 1 XUMUYECKUE CBOMCTBA TaJIONCHOB.

CpaBHUTENIbHAs XapakTEpUCTUKa TajoreHoB. [lomydeHne W INpUMEHEHHWE TaJoreHoB. XJIOp.
dusnueckue U XUMHUYeCKue cBorcTBa xinopa.llpumenenue xmnopa. Xnoposogopoa. dusnyeckue CBOWUCTBA.
ITonyuenune. Consnas kucinora u e€ conu. KauecTBeHHas peakuuss Ha XJIOpPHIA-UMOHBI. Pacno3HaBaHue
XJIOPU/I0B, OPOMU/IOB, HOUIOB.

Kucnopon u cepa. IlonoxxeHne B NEpUOANYECKON CUCTEME XMMHYECKHUX JJIEMEHTOB, CTPOCHHE UX

atomoB. Cepa. Amiorponusi cepel. duznueckue M XuMUUeckue cBolicTBa. HaxoxaeHue B mpupofe.



[Tpumenenue cepbl. CepoBomopoa. CepoBoopoHas kuciaoTa u e€ coin. KauecTBeHHast peakuus Ha cyabhua-
nonsl. Okcua cepbi(IV). dusnyeckue u xumudeckue cBoictBa. [Ilpumenenue. CepHucras KUcioTa ue€ CoJiu.
KauectBennas peakuus Ha cyiabGuT-uonbsl. Oxcun cepbi(VI).

CepHnast kucinoTa. XMMHYECKHE CBOMCTBA pa30aBIieHHONW M KOHICHTPUPOBAHHOW CEPHOM KUCIIOTHI.
KauecTBeHHast peakius Ha CylIb(aTHOHBL XWUMHUYECKUE PEAKIUH, JIe)KAIIHEe B OCHOBE IMOJIYUYCHHUS CEPHOM
KHCJIOTBHI B IPOMBIILICHHOCTH. [IpriMeHeHne CepHON KUCIOTHI.

A3zot u dochop. IlonoxxkeHne B MEepHOANIECKON CHUCTEME XUMHUYECKUX 3JIEMEHTOB, CTPOSHHE HX
aTOMOB. A30T, (pU3MUYECKHe U XUMHUYECKHE CBOMCTBA, MOJydeHHEH puMeHeHune. KpyroBoport asora B

npupojie. AMMuak. OU3ndeckrue U XUMHUECKHUE CBOMCTBA aMMHaKa, MojydyeHue, npuMenenne. Conu
aMMOHUA. A30THas KucioTa u €€ cBoicTBa. OKHCIUTENbHBIE CBOMCTBAa a30THOM KHUCIOTHL [lomyueHue
A30THOM KUCJIOTHI B JJabopatopuu. XUMHUYECKHE PEAKIIUH, JIeKAIHE

B OCHOBE TMOJYYCHHS a30THOM KHUCIOTHI B MPOMBINIIEHHOCTH. [IpuMenenne a3oTHOM kucioThl. Comu
A30THOM KUCJIOTHI ¥ X IPUMEHEHNE. A30THBIE YI10OpEHUSI.

®ochop. Ammorporusi pocdopa. Dusuyeckue u XUMUYECKHE CBoOMcTBa ¢ocdopa. Okcun
docdhopa(V). Dochopnas kuciora u eéconu. DochopHbie ynoOpeHHs.

VYrnepon u kpemuuii. [lonoxeHnne B MepuogMIECKON CUCTEME XUMHUECKHUX 2JIEMEHTOB, CTPOCHUE UX
aToMOB. Yriepoa. AsutoTponus yriepoaa. Pu3nueckue M XMMHUYECKHE CBOMCTBaA yriiepoaa. AICOpOIus.
VYrapHblii Ta3, CBOMCTBA U (U3HOJOTUYECKOE ICHCTBUE HA OPraHU3M. YTIJICKHCIBIN ra3. YrojbHas KUCIOTa U
e€¢ comu. KauecTBeHHas peakuus Ha kapOoHaT-MOHBL. KpyroBopoT yriepoaa B pupoe.

Opra"nnyeckue COeUHEHUs yriIepoa.

Kpemuwnii. Oxcupn kpemuusa(1V). Kpemauesas kuciora u e€ comu. Cmekno. Llemenm.

Meramisl. [lonoxkeHne METAIIIOB B NEPUOJUYECKON CUCTEME XUMUYECKHUX JIEMEHTOB, CTPOEHUE
UX aroMoB. Meraminueckas cBs3b. PU3MUECKHE CBOMCTBA METAUIOB. P akTUBHOCTH METaJJIOB
(2TEKTPOXUMHUYECKUN Pl HAMPSHKEHUH METalioB). XUMHUYECKHe CBOMcTBa MeTauioB. Obuiue crnocoobl
nojxy4yeHusiMeTasioB. CrijiaBbl METaJIOB.

[lenounsle  Metayibl. [loyokeHWEe  IIETOYHBIX  METANIOB B
MEPUOANYECKON CHUCTEME, CTPOECHHME HX aTroMoB. HaxoxJeHue B mpupone.
®u3znueckue M XMMHUYECKHE CBOMCTBa WIENOYHBIX MeTauioB. [IpuMenenue
LIEJIOYHBIX METAJUIOB U UX COEIMHEHMIA.

[llenouyno3zemenbHble MeTalUIbl. [looXKeHne HIeN0YHO3EMENBHBIX METAJIOB B MEPUOJAUYECKON
CUCTEME, CTpPOCHHME HX aToMoOB. Haxoxxnenue B mnpupone. MarHuil M KaJblUi, HUX Ba)XHEUILIHE
coenuHeHus. JKECTKOCTH BOJIBI M CIIOCOOBI €€ YCTpaHEHUS .

Amomunuii. [lonoxxeHne aioMuHUS B MEPUOAUYECKON CUCTEME, CTPOCHUE €ro aTroMa.
Haxoxnenue B mnpupone. dusnueckue M XUMHYECKHE CBOMCTBa anmtoMuHusa. lIpumenenue
amroMUHHS. AM(OTEPHOCTH OKCHJIA ¥ TUIPOKCHIA aTIOMUHUS.

Kenezo. Ilonoxenue xenesa B NEPUOJIUUYECKON CUCTEME, CTpOEHUE ero aroma. HaxoxxneHue B

npupoae. PU3MYECKHE M XUMHUYECKHE CBOMCTBA jKelle3a. BakHeillne COENMHEHUs >Keje3a: OKCHUIbI,



runpokcuansl u conu xenesa(ll) u xxeneza(Ill). KauecrBennsie peakunu Ha nonsl Fe2+ n Fe3+ .

JdemoHncTpaumnu:

®duznyeckue cBolcTBa rajoreHoB. [losyueHue XJI0poBOJOpPOAAa M PAaCTBOPEHUE €r0 B BOJE.
AmnmotponHeie  Moaudukamuu cepbl. OOpasubl mpupoaHBIX cylnbdumoB u cynbdaros. Ilomyuenue
aMMMaKa U ero pactBopeHue B Boje. O3HaKOMIIEHHE ¢ 00pa3iaMu IPUPOJHBIX HUTPATOB, PochaToB

Mojenn KpHUCTAUTMYSCKUX PemETOK anmMaza W rpadurta. 3HAKOMCTBO C OOpasmamu
MIPUPOJTHBIX KapOOHATOB W CHIMKATOB 3HAKOMCTBO C 0OOpaslaMy BaKHEWUIINX COCAWHCHHA HATpPUS,
Kamusi, TPUPOIHBIX COCAMHCHUH  KaJbIHS, pPYyAaMH Kejle3a, COCIUHCHUSMH  aFOMUHUSI.
B3anMopelcTBIE MENOYHBIX, MIET0YHO3EMEIBHBIX METAIJIOB U ATFOMHUHUS ¢ BOJOK. C)KUraHHe jkees3a
B KHCJIOPOJIE U XJIOpE.

IIpakTnueckune padborTsi:

[Tony4yeHue COITHON KUCIIOTHI U U3Y4YEHHE €€ CBOMCTB.

Pemenne sxcnepuMeHTanbHbIX 3a7a4 1o Teme «Kucnopon u cepa»Ilonyuenue ammuaka u u3ydeHue
€ro CBOMCTB.

[Tony4yenue oxcuma yraeponaa (IV) u usydenue ero cBoiict. Pacno3naBanue xapOoHaATOB. Perenne
IKCMIEPUMEHTAIBHBIX 3324 10 TeMe «MeTallIbl U UX COSTMHCHUSD).

JlabGopaTopHbIe ONbITHI:

BriTecHEeHHE ramoreHamM JApyr JOpyra M3 pacTBOPOB MX COeIUHEHUW. KaudecTBEHHbIE peakuu
cyneua-, cyabdur- u cynbdaT- HOHOB B pacTBope. O3HaKOMIICHHE ¢ oOpa3liaMu cepbl U €€ TMPHUPOIHBIMH
COEIMHEHUSIMHU.

BiaumoneiictBue coneil ammMoHus co menodamu. KauecTBeHHbIe peakliud Ha KapOOHAT- U CHIIMKAT-
noHbl. KauecTBeHHas peakiys Ha YIIIEKUCIIbIN ras3.

N3yuenune oOpa3iioB MeTaiioB. B3anMoaeiicTBEe METAIIJIOB ¢ pacTBOpamMu cosieil. O3HaKOMJIEHHE CO
CBOMCTBaMH U MPEBpAIICHUSIMU KapOOHATOB U THIPOKAPOOHATOB.

[lonmyuenue THIpPOKCHAA aTIOMUHUS W B3aUMOJCWCTBHE €ro C KHCIOTaMHd U IMIeJI0OYaMHU.
KauectBennsie peakuuu Ha MoHbI Fe2+ u Fe3+

PacuerHsble 3amaun:

Boruricnenuss mo XuMUYEeCKHMM ypaBHEHHUSIM Macchl, 00bEMa WIIM KOJMYECTBA BEUIECTBA OJHOTO W3
MPOJYKTOB PEaKIMU 0 Macce HMCXOJHOTO BelIecTBa, 00BEMY MIIM KOJIMYECTBY BEIIECTBA, COIEPIKAIIETO
OIIPEAENEHHYIO OO IIPUMECEH.

Pa3nen 3. Kpatkuii 0630p BaxKHEHUIITUX OpPraHUYECKUX BEIIECTB

[Ipenmet oprannueckoit xumuu. Heoprannyeckue u opraHu4ecKre COeAMHEHUs. YTIepoa — OCHOBA
*u3HU Ha 3emiie. OcoOOEHHOCTH CTPOEHUS aTOMa YIIIepo/ia BOPraHUYECKUX COCTUMHEHUSX.

YrneBonoposl. [IpenenbHblie (HACHIIICHHBIE) YTIEBOIOPOIbI.

Mertan, 3TaH, poINaH — MPOCTEUIIIHE MPEJACTABUTENN MPEACTBHBIX

yraeBoaopoaoB. CTpyKTypHble (OPMYNBI YrIeBOAOPOAOB. [oMonoruueckuid psia MpeaenbHbIX

yraeBo1opoaoB. ['omonoru. dusnyeckue u



XMMHMUYECKHE CBOMCTBA IMpEAEIbHBIX YIIIEBOAOPOJAOB. Peakuuu TOpeHMs U 3aMEILEHUS.
HaxoxnaeHue B mpupojie NpeneiabHbIX YrieBoaopodoB. IIpumeHeHue merana.

HenpenenbHble (HEHACBIILIEHHBIE) YTIIEBOAOPOIbl. DTUIECHOBBIN

pAA HENpPENENbHBIX YIVIEBOJOPOAOB. OTuiieH. Du3nmyeckue U XUMHYECKHE CBOWCTBA 3TUJICHA.
Peaknus npucoenunenus. KauecTBeHHbIE peakuuu Ha dtuieH. Peakuus nosmmMepusanuu. Ilosmarunesn.
[IpuMeHeHue dTueHa.

AIETUIICHOBBIN psAJl HEMPEAETbHBIX YIIeBOI0POA0B. AnetuiieH. CBoiicTBa aneruieHa. [Ipumenenue
aneTuiIcHa.

[IpousBonubie yrieBoiopoaoB. Kparkuii 0030p opraHndeckux

COEJIMHEHUI: OJHOATOMHBIE CIIUPTHI (METAHOJI, 3TaHOJ), MHOTOATOMHBIE CHUPTHI (3TUIIECHTIUKOJIb,
TJIMLEPUH), KapOOHOBBIE KHUCIOTHI (MypaBbUHAsl, YKCYCHAs), CIOKHbIE 3(UPBI, KUPbI, YIIIEBObI (TIIOK03a,
caxapo3a, Kpaxma, IIeJITI0103a), aMUHOKHUCIIOTHI, Oeinku. Poms0enkoB B opraHusme.

[lonsiTie O BBICOKOMOJEKYISIpHbIX BemniecTBax. CTpyKTypa NOJUMEPOB: MOHOMEp, IOJUMED,
CTPYKTYpPHO€ 3BE€HO, CTETIEeHb nomMepu3anuu. [lonuatuien, nonunponusieH, noJTMBUHUIXIOPUL.

JdemoncTpaumnu:

Monenu MoJieKysl OpraHu4eckiX coeAMHeHui. ['opeHre yrieBogopoioB U 0OHapyKeHHE MPOTYKTOB
nx ropenus. KauectBenHas peakuus Ha 3TwieH. [lonmydenue stuneHa. PacTBopeHue 3THIIOBOTO CIIUpTa B
Bojie. PacTBopenue riuuepuna B Boje. [lonydenue u cBoMcTBa YKCYCHOM KHCIOTHI. MccnenoBanue CBOMCTB
JKUPOB: pacCTBOPUMOCTh B BOJEC M OPraHMYECKUX pPACTBOpUTENAX. KauecTBEHHbIE peakMu Ha TIIIOKO3Y U
kpaxmai. O3HakoMJIeHHE ¢ 00pa3aMy U3AeTIuil U3 MOJIUATUIICHA, TOJUIPOTHIIEHA, TOTUBUHIIXIIOPUIA.

[IpakTueckue pabOThl CTPYNIUPOBAHBI B OJOKH — XMMHUYECKHE MPAKTUKYMbI, KOTOPBIE CIyXKaT He
TOJIBKO CPEACTBOM 3aKpEIUICHHUS YMEHHUW M HaBBIKOB, HO TAK)XKE€ M CPEICTBOM KOHTPOJSA 3a KaYeCTBOM HX
chOpMUPOBAHHOCTH.

Cnucok ntumepamypul 013 yUauquxc:

Y4eOHUKH:

1. Pymsutuc I'.E. Xumus: 8 ki.: yueb. ansa oOuieoOpazosar. Yupexaenuit / I'.E. Pymsutuc, @.I'.
®enbaman. — M.:IIpocsemienue.

2. I'apa H.H. Xumust: 3agaunuk ¢ «moMouaukom»: 8-9 kimaccel / H.H. T'apa. — M.: IIpocBerenue

Cnucok numepamypul 014 nedaz0208:

1.  Pymuruc I'.E. Xumus: 8 ki.: yue0. g oOmeobpasosar. Yupexxaenuid / I'.E. Pynsutuc, @.I.
®enpaman. — M.:1Ipocsenienue.

2. XuMus: 8 KIL.: SIIEKTPOHHOE MPUIIOKEHUE K YISOHUKY.

3. I'apa H.H. Xumust: 3amaunuk ¢ «moMoutarukom»: 8-9 kimaceel / H.H. I'apa. — M.: [IpocBemieHue.

4. I'apa H.H. Xumus. PaGoune mporpammsl. [Ipenmernas nunus yuebHukoB [.E. Pymsutuca,
@.I". ®enpamana. 8-9 knacce/ H.H. T'apa. — M.: [IpocBemnienue.

5. Pageukuii A.M. Xwumus: mupaktudeckuid Matepuan: 8-9 kin. /| AM. Pameuxumii. — M.:

IIpocsemenue.



6. T'apa H.H. Xumus. Ypoxu: 8 k. / H.H. I'apa. — M.: [IpocBenienue.

1. bopoeckux T.A. Tectel mo xumuu. IlepBoHayanpHble Xumuueckue noHATUsA. Kuciopon.
Bonopon. Boma, pactBopel. OCHOBHBIE KIacChl HEOpPraHMYECUX coenuHeHwi: 8 k.. k yueOHuky [.E.
Pymsutuca, ®©.I'. ®enpamana «Xumus. § kinacey. — M.: MznarensctBo «Ox3amen», 2010.

Ilepeuenv yugposwvix ungopmayuonnsvix pecypcog:

http://ege.yandex.ru/chemistry/
http://chem.reshuege.ru/
http://himege.ru/

1
2
3
4.  http://pouchu.ru/
5 http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358
6 http://ximozal.ucoz.ru/_1d/12/1241___ 4 _.pdf

7 http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya p
odg/read_online.html?pa ge=3

8.  http://www.zavuch.info/methodlib/134/

9.  http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-olja.narod.ru/EGE.htm
10.www.olimpmgou.narod.ru.

11.http://mirhim.ucoz.ru/index/khimija_8 3/0-41
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http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya_podg/read_online.html?pa
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http://sikorskaya-olja.narod.ru/EGE.htm
http://www.olimpmgou.narod.ru/
http://mirhim.ucoz.ru/index/khimija_8_3/0-41

KanennapHo-TeMaTudeckoe IIIaHUpOBaHKE 110 XUMuUu 9 kiacc

Kon- Jomarnee Jlara
Ne | BO Tema
3a7laHue IInan  |Paxkr
4acoB
MHuorooopa3ue xumuieckux peaxkumii (15 +2)

1 1 [loBropenue marepuana8 kiacca 06.09.23
2 1  Knaccudpukanms xumuyeckux peakiuii. OBP 08.09.23
3 1  DxucnurtenbHO — BOCCTAHOBUTEIIbHBIEPEAKIIUU 13.09.23
4 1 CerutoBoii 3P PEeKT XUMHUECKUX peaKIuil. IK30- U

PHIIOTEPMHUYECKUE PEAKLIUU 15.09.23
5 1 CropocTh XuMHuecKuxpeakuuii. [lepponayanbHbie

[IpEICTAaBJICHUS O KaTaJIU3e. 20.09.23
6 1 Bxoasimasi mpoMe:KyTO4YHasi aTTecTanus B hopme

KOHTPOJILHOW pabOThI 22.09.23

[Ipaxmuueckaapadboma Ne 1.
7 1 /3ydyeHue BIUSHUSA YCIOBUHN NPOBEACHUIXUMUYECKUX

beaKIMiiHA €€ CKOPOCTh 27.09.23
8 1 DOpaTtumblie 1 HeoOpaTuMBbIe peakiuu. [loHsTHE 0 XUMHYECKOM

DaBHOBECHU. 29.09.23
9 1 CyYIIHOCTB NPOILECCATEKTPOJTUTUYECKON TUCCOIIUAIINH. 04.10.23

ITucconmanus KUCI0T,0CHOBAHUE U COJIEH
10 1 CunbHBIC B cr1a0bie 27eKTPoIUThI. CTENeHbANCCOITUAIINH. 06.10.23
11 1  Peakumu HOHHOTO OOMEHA M YCIIOBUS UX MPOTEKAHMS 11.10.23
12 | 1  Peakiun HOHHOTO OOMEHA M YCIIOBHSI HXIIPOTEKAHUS 13.10.23
131 1 XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKUX

coenuHeHui B ceete npenacrapieHud TOJ] nOBP 18.10.23
14 | 1 XMMUYECKHNE CBOMCTBAOCHOBHBIX KJIACCOB HEOPraHUYECKUX

coenuHeHui B cBete npenacrasieHuid TOJ] nOBP 20.10.23
15 1 ['uaponus coneit. O6o6menne mo remam « Knaccudukarus

KUMUYECKHUX PEAKIUN» U « DIEKTPOIUTUUECKAS TUCCOLUALIHS 25.10.23

[Ipakmuueckaapadoma Ne 2.
16 | 1 Pemenue skcriepuMeHTa bHbIX334a4 10 TeMe «CBoicTBa

KUCJIOT, OCHOBAHUH M COJIEN KaK3JIEKTPOJIUTOBY 27.10.23
17 1 KonTpoabHasi padora Nel « KinaccupukanussxuMudeckKux 08.11.23

DeaKLMI» U «IIEKTPOJUTHYECKAS] TUCCOLUALIUS

MHuoroo0pasue Bemects 43 yaca

181 1 [TonoKeHue raloreHoBB MEPUOINIECKOM TabIuUIe U CTPOCHUE

1xaToMOB. CBOMCTBA, OJIY4YE€HNE U NPUMEHEHUE FAJIOTCHOB 10.11.23
19 | 1 KXnop. CBOWCTBA M NPUMEHEHHUE XJIOPa. 15.11.23
20 | 1 XgopoBoJOpOA: MOTy4YE€HHE U CBONWCTBA 17.11.23
21 | 1 [ConsHas KUCJIOTA U €€COJIH 22.11.23
22 1 [Ipakmuueckaapadoma Ne3.

[loydeHne coJITHON KUCIIOTHI M U3Yy4EHHE €ECBONCTB 24.11.23

[lon0keHNe KUCIOPOAA U CEPHI B IIEPUOINYECKON cucTEME
23 | 1  KXMMHYECKHX DJIEMEHTOB, CTPOECHHEHX aTOMOB.AJIOTPOIHS

CEPBI 29.11.23
24 | 1 [CoiicTBa U MPUMEHEHHE CEPhI 01.12.23
25 | 1  [eposogopon. Cyabdpuusl . 06.12.23

Dxcun cepol (IV). Ceprucras kucnora u ee conu. OKCu cepsl
26 | 1

V). CepHas KHCJIOTa Hee COJIN. 08.12.23
27 | 1 [IpoMesKyTOYHAS UTOrOBasi aATTeCTALMSB (hopMe

KOHTPOJIbHOWPAOOTHI 13.12.23

DxucnuTeNnbHbIE CBOMCTBA KOHLEHTPUPOBAHHOK CEPHON
28 | 1

KACJIOTHI 15.12.23
29 | 1 [Ipakmuueckas padboma Ned. PylneHnesKkcrepuMeHTaIbHbIX

sagau 1o Teme « Kucnopon u cepa» 20.12.23




[Tono>xenue azota u ¢ochopa B HIEpuOIUIECKON CUCTEME

30 | 1 KMMHYECKHX DJIEMEHTOB, CTPOECHHEHX aTOMOB. A30T:

CBOMCTBA U IPUMECHEHUE 22.12.23
31 | 1 AMMuak. Pusnueckuen xuMuueckue coiictaa. [lonyuenuen

IpUMEHEHHUE 27.12.23

[Ipakmuueckasn padoma Ne5 TlonyyeHue amMuaka MU3ydeHHe
321 .

ETO CBOUCTB 29.12.23
33 | 1 [Conu ammoHus 10.01.24
3 | 1 AzoTHas kuciota. CTpoeHue MoJiekyibl. CBOICTBa

ha30aBJICHHON M KOHIICHTPUPOBAHHOW a30THOM KHCIOTHI 12.01.24
35 | 1 [Conm a30THO#M KUCIOTHL. A30THBICY/I0OpPCHHUSI. 17.01.24
36 | 1 Dochop. Amorporusiochopa. CoricTBa dhocdopa 19.01.24

Dxcun hocdopa (V). Dochopras KucIoTa Hee Cou.
37 | 1

(DocdopHbie y10OpeHusl. 24.01.24

[lonoxeHnue yriaepoaan KpeMHHUSI B IEPUOIUUYECKON CUCTEME
38 | 1 KMMHYECKHX DJIEMEHTOB, CTPOCHHEHUX aTOMOB. AJUIOTPOIIHS

yriaeponaa 26.01.24
39 | 1 Xwuvmuueckue cBOWCTBayriepoaa. AncopOomnms. 31.01.24
40 | 1 VMrapHbIi ras : cBOHCTBa, GU3NOJIOTHUECKOECICHCTBHC 02.02.24
a1 1 Y TieKkucbiii ra3. YroybHas KUCIOTa U eecoir. KpyroBopot

yriepoaa B IPUPOLE. 07.02.24
42 1 [Ipakmuueckasn paboma Ne6 Tlonyuenue okcua yriaeposa

IV) u uzydenue ero cBoiictB.Pacno3naBanne kapOOHATOB. 09.02.24
43 1 KpemHuuii u ero coenuHenus. Crekino.llemeHr. 14.02.24
44 | 1  DOobmenue no reme « Hemeramis» 16.02.24
45 | 1 DO6obmenue no reme « Hemeramis 21.02.24
46 | 1 KonTpoabHasi padora Ne2 no reme « Hemerammbn 28.02.24

[To0KeHe MeTalJIOBB MEPUOINYECKON CcUCTEME XUMUYECKIX
47 1  [UlemeHTOB .. Menneneena.

Metamnndeckas cBsi3b. PU3MUECKHE CBOMCTBAMETAIIIOB.

CrutaBel METAJLIIOB.
18 | 1 Haxo>xeHre MeTaJlJIOBB IPUPOJIE U 00IIMe CrIocoObl MX

[TOJTyYEHHS. 02.03.24
49 1 XHMUYeCKHEe CBOMCTBAMETAIIIOB. Psi1 akTuBHOCTH

AIIEKTPOXUMUYECKUNPS HANIPSDKEHUN) METAIIJIOB 07.03.24

50 | 1 [Llenounbie METalLbl: HAX0KICHHE B IIPUPOJE, ¢buznueckuen

KUMHYECKHUE CBOKCTBA 09.03.24

DKcuibl ¥ THAPOKCUABIIIEIIOYHBIX MeTaIIoB. [IpumeHenue
51 | 1

MEJIOYHBIX METAIJIOB 14.03.24

[LlenouHo3eMeTbHBIE
5y | q  MeTAIEL Haxoxnenue B mpupoae. Kanbuuii nero

COCMHEHHUS.

MKecTKoCTh BOJIbI HCTIOCOOBI €€ YCTPaHEHUS 16.03.24
53 | 1  Amomunuil. Haxoxaenue B npupojie. CBOHCTBaaIlOMUHUS 21.03.24
54 | 1  AmQOoTepHOCTh OKCHIAN THIPOKCHUIA AITFOMUHUSL. 23.03.24
55 | 1  (Keneso . HaxoxeHue B mpupoje. 04.04.24
56 | 1 Xwumuueckue CBOMCTBA Keje3a. 06.04.24
57 | 1 [CoeauHeHus xenesa. 11.04.24
58 | 1 [Ipakmuueckas padoma Ne7 PylmeHue 3KCIIEpUMEHTAIIBHBIX

3a7a49 110 TeMe « MeTalnjbl U UX COSTUHECHUI» 13.04.24
59 | 1 [JoaroroBka K KOHTPOJIbHOM paboTe 3 1o Teme« MeTayuibly 18.04.24
60 | 1 [loaroroBka K KOHTPOJIbHOM paboTe 310 TeMe « MeTais» 20.04.24
61 | 1 KouTpoabHas padora Ne 3 no Teme « Metaymibi» 25.04.24

KpaTtknii 0630p BaxKHeillInX opranu4eckux Bemects (6)

Dpranuyeckas xumus. YriaeBoaopoasl. [IpenensHbie (

62 | 1 HacwlmeHHbIE) yriieBoAopoabl. HenpenenbHbie 27.04.24

HEHACBIILICHHBIE) yTJI€BOAOPOIbI.




63 | 1 [IpousBoaHble yrieBoaopoa0B. CHUPTHI. 02.05.24
64 | 1 Kap6oHoBbie KUCTOTHL. CII0KHBIE 3(DUPBHI.

Kupsl. 04.05.24
65 | 1 NrueBouslL 11.05.24
66 | 1 AmuHOKuUCIOTHL. benku. 16.05.24
67 | 1 [lonmumepsl. 18.05.24

D6oobmaronuii ypok mo reMe «Bakuelne
68 | 1

DpraHu4YeCKue COCHUHEHUD). 23.05.24
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