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Iloacnumenwvnan 3anucka.

Ilepeuens HopmamueHbviX OOKYMEHM 08, UCHOJIb3YEMBIX O] COCMAGIEHUA padoyell
npozpammol:

Pabouas nporpamma ydueGHOTo Kypca rmo XxumMuu Juist 9 kinacca pazpadorana Ha ocHoBe PI'OC
BTOPOTO MOKOJICHHUS, TPUMEPHOM MPOrpaMMbl OCHOBHOT'O 001I1ero 00pa3oBaHus 1o XxuMuH, IIpumep-
HOH MPOTpaMMBbl OCHOBHOT'O 00Iero 00pa3oBaHus 0 XUuMuH U IIporpamMmMel Kypca Xxumun i 8-9
KJIacCoB 0011e00pa3oBarenbHbIX yupexaenuii, asrop H.H. Tapa. (Xumus. Pabouune nmporpamMmsi.
[Tpenmernas nuuus yueonukos I'.E.Pymsuruca, @.I. @enpamana §-9 kiaccsl: yuel. mocodue
s obmeoOpazosat. opranuzanuit/ H.H I'apa. - 3-e uzn.,nepepa6.-M.: [Ipocsemenue, 2019. -
48c. — ISBN 987-5-09-065302-2 ). [lanHas paboyasi mporpamMma peain3yercs B ydeOHHKaxX JIJIst
obmeobpaszoBarenbHbIx yupexaeHuil [.E. Pymsuruca u @.I°. ®enpnmana « Xumus. 8 kimace» u «Xu-
Mus. 9 Knace»

Pabouas nporpamMmMa 1o XuMHuH JJisi OCHOBHOM LIKOJIBI COCTaBJIEHA HA OCHOBE:!

OyHIaMEHTaIBHOTO sI/Ipa collepKaHus 001ero 00pa3oBaHus U B COOTBETCTBUM ¢ ['ocy-
JapCTBEHHBIM CTaHIapTOM 0011ero oOpa3oBanus (mpuka3 MuHHCTEpCTBa 00pa30BaHUs U HAYKU
Poccuiickoit @enepanuu ot 17.12.2010 1. Ne 1897);

®enepanbHoro 3akona ot 29 nexabpst 2012 rona, Ne273 (Penepanbublit 3aKoH «O0 00-
pa3zoBaHuu B PDy»);

IToctanosnenus I'maBHoro I'ocynapcteeHHoro canurapHoro Bpada Poccuiickoit denepa-
un «O06 yrBepxxkaernn Canllun 2.4.2821-10 «CanutapHo- 3MUAEMHUOJIOTHYECKHE TPEOOBaHUS K
YCIIOBHSIM U OpraHu3aiuy o0y4eHus B 00111e00pa3oBaTeNbHbIX yupekaeHus x» ot 29.12.2010
Nel89;

[Tpukaza MunoOpuaayku Poccun ot 31.03.2014 Ne 253 «O06 yTBepx)aeHnn henepanbHOro
nepevyHs yueOHUKOB, PEKOMEHIYEMBIX K MCIIOJIBb30BaHMIO MIPH PeaH3allii UMEIOIIUX Irocy1ap-
CTBEHHYIO aKKPEIUTALUIO0 00pa30BaTebHBIX IPOrpaMM Ha4aJlIbHOTO 00IIEro, OCHOBHOTO 00111e-
0, CpeIHero 001Iero 06pa3oBaHUs»

Yuebnoro mnana MAQOY «Jlumeit Ne 42y na 2023-2024 yu. rog;

[Tonoxenus o paboueit mporpamme, pazpadoranHoro B MAOY «Jluneit Ned2»

3a ocHOBY paboueli mporpaMMBbI B3siTa MporpaMMa Kypca XuMuu 1i1st 8-9 kiaccoB o01ie-
o0pa3oBaTeNbHBIX YUPESKICHUN, ONyOnrKoBaHHast n3aateabcTBoM «IIpocsemenue» B 2019 roay
(Xumusi. Paboune mporpammel. [Ipenmernas muuus yueOuukos ['.E.Pynsutuca, ®.I'. ®enpama-
Ha8-9 kiacchl: yueb. mocodue st oomeoOpazosat. opranuzanuit/ H.H I'apa. - 3-e
u3 ., nepepad.-M.: [Ipoceemenue, 2021. -48c. — ISBN 987-5-09-065302-2).



Oobuwan xapakmepucmuka yuedoHo20 npeomema

B conep:xaHuu JaHHOTO Kypca MPeICcTaBIeHbl OCHOBONOJIArarle TEOPETUUECKUE CBE-
JIEHMs 110 XMMHUH, BKIIIOYAIOIINE U3YYEHHE COCTaBa U CTPOEHUS BEIIECTB,3aBUCUMOCTH UX
CBOMCTB OT CTPOEHUS, UCCIICOBAHUE 3aKOHOMEPHOCTEH XUMUYECKUX IIPEBPALLICHUN U ITyTEH
yHOPaBIEHUS MU B LIEJISAX MTOJIy4EHUS BELECTB, MATEPHAIIOB, SHEPTUH.

Copneprkanue yueOHOTO MpeiMeTa BKIIIOYAeT CBEICHUS O HEOPraHMYECKUX BEIIECTBaX, UX
CTPOEHMHM U CBOICTBAX, a TAK)KE XMMHUECKUX MPOLIECCAX, POTEKAIOIINX BOKPYKAIOLIEM MHPE.
Haubonee cnoxuble 31eMeHTh! yHAaMEHTAIBHOTO S/Ipa coiepKaHust 0011ero oopa3oBaHus Mo
XUMHH, TAKUE€, KAK OCHOBBI OPIraHUYECKON U TPOMBIILIJIEHHON XUMHUH, IIEPEHECEHBI B IPOIPaMMy
cpenHeit (1moHoi) 001e00pa3oBaTeIbHOM MIKOJHI.

TeopeTnueckyo OCHOBY U3yU€HUs] HEOPTaHUYECKOW XMMHUH COCTaBIISIET AaTOMHO-
MOJIEKYJIIPHOE yUYEHUE, iepuoanyeckuii 3akon [[.M1. MenneneeBa ¢ KpaTKUMHU CBEICHUSIMH O
CTPOEHHMH aTOMOB, BUJIaX XMMHUYECKOM CBS3H, 3aKOHOMEPHOCTSIX IPOTEKAHUU XUMHUYECKUX pe-
aKLUi, CBOWCTBAX, IOJIy4YeHUH, IPUMEHEHNUN METAJUIOB,HEMETAJJIOB U UX COEAMHEHUH, 3HAKOM-
CTBO C BXHEHIIMMHU OPraHUYECKUMHU BELIECTBAMM.

B n3y4yenun Kypca 3HauUTENbHA POJIb OTBOAUTCS XUMUYECKOMY 3KCIIEPUMEHTY: IIPOBE-
JICHUIO IPAKTUYECKUX U J1a00PaTOPHBIX pabOT U ONMUCAHHIO UX PE3YIbTATOB;COOIOICHUIO HOPM
Y TIPaBWJI IOBEJICHUS B XUMUYECKUX JTa00paTOPHSIX.

OcHOBHBIE 11€JI U3yYEHUSI XUMUU HAIPaBJICHBI:

Ha OCBOCHHUE BAKHEHUIITNX 3HAHUN 00 OCHOBHBIX MOHATHAX U 3aKOHAX XUMHH, XUMHUYE-
CKOM CUMBOJIHKE;

Ha OBJIAJICHUE YMEHHUSIMH HAOJII01aTh XUMHUECKUE SIBICHHS, IPOBOJUTH XUMUYECKUN
HKCIEPUMEHT, POU3BOAUTH PACUEThl HA OCHOBE XUMHUYECKUX (POPMYIIBEIIECTB U ypaBHEHUN
XUMHUYECKUX PEAKIIUN;

Ha pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB M MHTEIUIEKTYAJIbHBIX CIIOCOOHOCTEH B IPO-
11ecce MPOBEACHUS XUMHUECKOT0 SKCIIEPUMEHTA, CAMOCTOSTEIILHOTOIIPUOOPETEHUS 3HAHUN B
COOTBETCTBUH C BO3HUKAIOIIUMU KU3HEHHBIMH MTOTPEOHOCTAMHU;

Ha BOCIHTAaHUE OTHOIICHUS K XUMHH KaK K OTHOMY U3 ()yHJaMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS M JIEMEHTY OOIIeUeIOBEUECKOM KyJIbTYPHI;

Ha MPUMEHEHHE MOJyYSHHBIX 3HAaHUHM U YMEHHH 111 6€30I1aCHOTO MCIIOb30BaHMS Be-
IIECTB M MAaTEPUAJIOB B OBITY, CEJIbCKOM XO3sIiICTBE M Ha TIPOU3BOJICTBE, PEILICHUS TPAKTHYECKUX
3a]1a4 B [TIOBCEHEBHOM JKU3HU, IPEAYIPEXKACHUS ABJICHUN, HAHOCSIINX BPE] 3J0POBbIO YETIOBE-
Ka U OKpY’KaIolllee Cpefe.

OnHOIt U3 BaXHEHWIIHX 33124 OCHOBHOTO 00IIero 00pa30BaHus SBIISETCS MMOJTOTOBKA
o0yyJaromuxcs K 0CO3HaHHOMY U OTBETCTBEHHOMY BBIOOPY JKU3HEHHOTO M MPO(HECCHOHATBEHOTO
nytu. O0yyaromuecs T0HKHbI HAyYUThCS CAMOCTOATENBHO CTAaBUTh LIEJIH U ONPEACATh MyTH UX
JOCTIIKEHHSI, UCTIOIb30BaTh MPUOOPETEHHBIHN BILIKOJIE OIBIT B PEATbHOM KHU3HH, 32 paMKaMU
yueOHOro Iporecca.

Xumus KaK y4eOHbIN MpeAMET BHOCUT CYIIECTBEHHBIN BKJIa/l B BOCIIUTAHUE U pa3BUTHE
o0yyaroImuxcs; OHa MPU3BaHa BOOPY>KUTh KX OCHOBAMHU XUMHUYECKUX 3HAHUH,HEOOXOTUMBIX IS
MIOBCETHEBHOM JKU3HU, 3aJI0KUTh (DYHIAMEHT IS aJIbHEUIIET0 COBEPIIEHCTBOBAHUS 3TUX 3HA-
HUI, a TaK)Ke CIoCOOCTBOBATh OE30MMaCHOMY MOBEICHUIO B OKPYXKAIOIIEH cpenie  GepekHOMY
OTHOILIEHHUIO K HEeW. Pa3BUTHE O3HABATENIBHBIX HHTEPECOB B IPOLIECCE CAMOCTOSATENBHOIO IIPU-
o0peTeHHsI XUMUYECKHX 3HAaHUN U UCIIOJIb30BAHNE PA3IMUHBIX HCTOYHUKOB HH(POPMALIUHU, B TOM
YHCJIE KOMIIBIOTEPHBIX.

Bocnuranue yOex1IeHHOCTH B TO3UTUBHOM POJIM XMMUU B )KU3HU COBPEMEHHOT0 0011Ie-
CTBa, HEOOXOIMMOCTH XUMHUYECKH IPAMOTHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO HOKPY KaIOLIeH
cpeze.

Mecto yuebHOTro npeameTa B yueOHOM TUIaHe

OcobeHHOCTH coiepKaHus Kypca « XUMHsD» SIBIISIIOTCS TIIaBHOM NPUYUHON TOTO, YTO B
6a3rcHOM yueOHOM (00pa30BaTENIbHOM) IJIAaHE ITOT MPEAMET MOSBISIECTCATIOCTSIHUM B Py
€CTECTBEHHOHAYYHBIX JUCIUIUINH, TOCKOIBKY JJISi €r0 OCBOSHHS IIKOJBbHUKH JTOJKHBI 00J1a/1aTh
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HE TOJIBKO OIMpPEICICHHBIM 3aMIaCOM IMPEIBAPUTENIBHBIX €CTECTBEHHO-HAYYHBIX 3HAHUH, HO U JI0-
CTaTOYHO XOPOIIO Pa3BUTHIM a0CTPAKTHBIM MBIIIJICHHEM.

B ob6pazoBaTenbHOl mporpaMme 1Mo XUMUY Ha U3y4eHUE XUMUU B 9 Kilacce OTBOAUTCS 2
gaca B HeJlenmo, 68 yacoB B roJ1. Peanu3zanus JaHHON IpOTrpaMMBbl CITIOCOOCTBYETHUCITONIE30BAHUIO
pa3zHo00pa3HBIX POPM OpraHU3aANKUN YIeOHOTO MPOIIecca, BHEIPSHUIO COBPEMEHHBIX METO/IOB
00y4YeHUs U MeIarOrHIeCKUX TeXHOJIOTUH.

Pezynomamut océoenus yueonozo npeomema

OcHOBHOI (hopMOIi OpraHu3aIK y4eOHOT0 Mpolecca ABIsSETCs KIACCHO-ypOUHas CH-
creMa. B kauecTBe OMOMHUTENBHBIX (HOPM OpraHu3aiu 00pa3oBaTEILHOTO MPOIecca UCTIONb-
3yeTcs CUCTEMA KOHCYJIbTAllMOHHOM MOAACPKKY, UHIUBUAYAJIbHbIX 3aHATUH, CAMOCTOSATEIIbHAS
paboTa yyamuxcs ¢ UCIIOJIb30BaHHEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOIOTHI. OpraHu-
3alUsl CONPOBOXKICHUS YUAIMXCS HAIlpaBJieHa HA CO3JaHHEe ONTUMAIIbHBIX YCIIOBH 00yUeHHS;
UCKJTIOUEHHE MICUXOTPaBMHUPYIOIUX (DaKTOPOB; COXPAHEHUE IICUXOCOMATHYECKOTO COCTOSIHUS
310POBbS yUaIIUXCs; PA3BUTHE ITOJI0KUTEILHON MOTUBALUU K OCBOEHUIO IIPOTPAMMBI; PA3BUTHE
WH/IMBUYaTbHOCTH U OAPEHHOCTH KaXI0ro peOeHKa.

Pabouas nporpamma npegycmarpuBaeT (GOpMUPOBAHHE Y ydaluxcs o0ey4eOHbIX yMme-
HUI 1 HABBIKOB, YHUBEPCAJILHBIX YU€OHBIX ACHCTBUI U KIFOUEBBIX KOMIIETCHIIUNA: YMEHUE CaMO-
CTOSITEJIBHO U MOTUBUPOBAHHO OPTaHU30BBIBATh CBOIO IT03HABATENIBHYIO NEATEIIBHOCTD; UCIIONb-
30BaHME HJIEMEHTOB MPUUYUHHO- CIIEJACTBEHHOTO M CTPYKTYPHO-(YHKIIMOHAIBHOTO aHAJIN34;
OIpeJIeJIEHUE CYIIHOCTHBIX XapaKTEPUCTHK U3Yy4aeMOro 00beKTa; yMEHHE pa3BepHYTO 000CHO-
BBIBATh CYXKICHUS, 1aBaTh ONPEACICHUS, IPUBOIUTH JOKA3aTEIbCTBA; OLICHUBAHUE U KOPPEKTH-
POBKa CBOETO IOBEICHUS B OKPYXKAIOLIEM MUpE.

PesynbraThl n3ydeHus Kypca « Xumus. 9 kiacce» npuBeieHsl B pasnene « TpeboBanus K
YPOBHIO IIOATOTOBKH BBIITYCKHUKOBY, KOTOPBIN IIOJIHOCTBIO COOTBETCTBYET CTaHAAPTY BTOPOIO
nokosienuss ®I'OC. TpeGoBanus HaNpaBlIeHbl Ha PEATU3ALHI0 CUCTEMHO-ESTEILHOCTHOTO, U
JINYHOCTHO-OPUEHTUPOBAHHOTI'O ITOAXO00B; OCBOCHHUE YYaIlIUMKCS UHTEJUIEKTYaJIbHON U IIPAKTH-
YEeCKOH J1eATeIbHOCTH; OBJIaICHUE 3HAHUSIMH U YMEHHUSIMH, BOCTPEOOBAHHBIMU B TIOBCEIHEBHON
YKU3HH, [T03BOJISIIOIMMY OPUEHTUPOBATHCS B OKPYIKAIOIIEM MUPE, 3HAUUMBIMHU 11 COXPaHEHUS
OKpYKarollel cpeibl 1 COOCTBEHHOI'O 3/10POBBSI.

[Tnanupyemble pe3yabTaThl U3y4eHUs Y4eOHOTO IpeaMeTa

BrlnyCKHMK Hay4uTCs:

OIMCHIBATH CBOMCTBA TBEP/BIX, KUIKHX, ra3000pa3HbIX BELIECTB, BBIACISASA UX CYIIE-
CTBEHHBIE IIPU3HAKY;

XapaKTEPU30BaTh BEILECTBA 10 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTaHABIUBATH IIPU-
YUHHO-CIICCTBEHHBIE CBA3U MEXAY JaHHBIMU XapaKTEPUCTUKAMU BELIECTBA;

PaCKpBIBAaTh CMBICII OCHOBHBIX XUMUYECKHUX ITOHATUI: aTOM, MOJIEKYJIa, XUMUYECKUI
3JIEMEHT, IIPOCTOE BEILECTBO, CJI0KHOE BELIECTBO, BAJICHTHOCTb, UCIIOJb3YS 3HAKOBYIO CUCTEMY
XUMMH;

n300pakaTh COCTAaB MPOCTEUIIINX BELIECTB C TIOMOIIBI0 XUMUYECKUX (HOPMYIT U CyIII-
HOCTb XMMHYECKUX PEAKIUH C IOMOILIBIO XUMUUYECKUX YPABHEHUN;

BBIYUCIIATH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BELIECTB, a TAKXKE Mac-
COBYIO JOJII0 XUMUYECKOIO 3JIEMEHTA B COCAMHECHUSAX;

CpPaBHUBATH 10 COCTaBY OKCHUJbI, OCHOBAHMS, KUCIIOTHI, COJIU;

KJIaccU(UIMPOBATh OKCHJIBI U OCHOBAHUS 110 CBOMCTBAM, KUCIOTHI M COJIM — 110 COCTAaBY;

ONMCHIBATh COCTaB, CBOMCTBA U 3HaUEHHE (B IPUPOJIE U IPAKTUUECKOH 1EATENBHOCTH Ue-
JIOBEKA) MPOCTHIX BELIECTB — KUCIOPOJIa U BOJOPOJA;

MOJI30BATHCS JIAOOPATOPHBIM 00OPYJOBAHUEM U XUMUYECKOH MOCYI0H;

MPOBOJUTH HECIIOKHBIE XUMUYECKHE OIBITHI U HAOIIONEHUS 32 U3MEHEHHEM CBOWCTB
BEIIIECTB B MPOLIECCE UX MPEBPAIICHU; COOII0AATh MpaBUiIa TEXHUKU 0€30MaCHOCTH MPH MPO-
BEJICHUU HAOJIOJICHHI U OTBITOB;



pa3anyaTh YKCIEPUMEHTATBHO KUCIOTHI U MIENIOYH, TIOJB3YSICh MHAUKATOPAMH;, OCO3HATH
HE00X0TUMOCTh COOMIOICHHSI Mep 0€30MaCHOCTH MIPH OOPAIICHUH C KUCIOTAMU | IIEIOYaMH.

KnaccugummpoBars MHOr00Opa3ie XUMUYECKHX peaKLuit

N3yunt cBOMCTBA METAIJIOB, HEMETAJUIOB U UX COCIMHEHUH

BBITTyCKHUK TTOTYYUT BO3MOYKHOCTD HAyUUTHCS:

rpaMOTHO 00paIaThCs ¢ BEMIECTBAMU B TIOBCETHEBHOM JKU3HH,

0CO3HaBaTh HEOOXOIMMOCTh COOIIOICHUS TTPABUI IKOJIOTUIECKH 0€30MacHOTO MOBEC-
HUSI B OKPYKAIOLLIEN IPUPOIHON CPEE;

MOHUMATH CMBICTT M1 HEOOXOIUMOCTH COOIIOICHUS IPETUCAHIMA, TIPeIJIaraéMbIX B UH-
CTPYKIIUSAX TI0 UCTIOIH30BAHUIO JICKAPCTB, CPEJCTB OBITOBON XUMUU U JIP.;

HCIIONIb30BaTh MPUOOPETECHHBIE KIIOYEBbIe KOMIIETEHTHOCTH MPHU BBIMTOJIHEHUN UCCIIE0-
BaTEIbCKUX MPOCKTOB M0 U3YYEHUIO CBOMCTB, CTOCOOOB MOIYYCHUS U PACTIO3HABAHUS BEIIECTB;

pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTD, UCIIONb3Ys CPEICTBA YCTHOTO U MUCHMEHHOTO
OOIIeHNUS, IPOSBIATh TOTOBHOCTh K YBKCHUIO MHON TOYKU 3pEHUS NPU 0OCYKIACHUU PE3yIbTaTOB BbI-
MOJIHEHHON pa0oTHI,

O0OBEKTUBHO OIEHUBATh MHPOPMAIIHIO O BEIIECTBAX M XUMHUECKUX TPOIeCcCcax, KPUTHYSCKU OT-
HOCHTBCS K TICEBJIOHAYYHON WH(pOpMAIIK, HeJOOPOCOBECTHOW peKIaMe,Kacaroleiics HCITOIb30BaHuUs
Pa3IUYHBIX BEIICCTB.

[lepuonuueckuii 3aK0OH U epUOANYECKas cucTeMa XuMuueckux 3neMenToB .. Menneneesa.
CtpoeHue BelecTBa.

Brinmyckauk HayuuTCs:

KIIACCU(UIIMPOBATH XUMUYCCKUE FJICMEHTHI HA METAJUTBI, HEMETAIUIbI, 3JICMEHTHI, OKCUJIBI M TH]I-
POKCHJIBI KOTOPBIX aM(OTEPHBI, U HHEPTHBIE JIEMEHTHI (Ta3bl) JIT0CO3HAHUS BAXKHOCTH YIIOPSIOUYESHHO-
CTHU HAYYHBIX 3HAHUU;

pacKphIBaTh CMBICH nepuoanyeckoro 3akona J1.M. Menpeneena;

OTHCHIBATh U XapaKTePU30BaTh TAOIMIHYIO ()OPMY NIEPUOANICCKON CUCTEMbI XUMHUYECKUX dJIe-
MCHTOB;

XapaKTEepPHU30BaTh COCTAB aTOMHBIX SIACP M PACHPEICICHUE YHUCHA 3JICKTPOHOB IO SJICKTPOH-
HBIM CJIOSIM aTOMOB XHUMHYECKUX 3JEMEHTOB MaJlbIX MEPUOIOBIEPUOINYECKON CUCTEMBI, a TAKXKE Ka-
JIVSL Y KJIbIIUS;

pasznuyaTh BUABI XUMUYECKOM CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJSPHYIO, KOBAJICHTHYIO HEMOJSIP-
HYIO ¥ METAJUTMYECKY1O;

M300pakaTh JEKTPOHHBIC (POPMYITBI BEIIECTB, 00Pa30BaAHHBIX XUMUYCCKIUMHE CBS3SIMH Pa3HOTO
BHU]IA;

BBISBIISITh 3aBHCUMOCTH CBOMCTB BEIIECTBA OT CTPOSHUS €0 KPUCTAJUIMYESCKON PEelIeTKH (MOH-
HOM, aTOMHOM, MOJICKYJISIPHOM, METAJTMYECKOM );

XapaKTEePU30BaTh XUMUUYECKUE FJIEMEHTHI U X COCIMHEHUS Ha OCHOBE MOJIOKEHUS JIEMEHTOB B
MIEPUOAMYECKON CUCTEME U OCOOSHHOCTEH CTPOSHHUS UX aTOMOB;

ONUCHIBATh OCHOBHBIC MPEANOCHUIKN OTKpbITHS .M. MeHnneneeBbIM NepuoOANYECKOTO 3aKOHA U
MEPUOAMYECKON CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB ¥ MHOTOOOPa3HYIOHAYUYHYIO JIEATSILHOCTh YUYCHOTO;

XapaKTEpPU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAYCHUE MEPUOTUYECKOT0 3aKOHA U TIEPUOAU-
YeCKOM cUCTeMbl XUMHUECKUX 35ieMeHToB .M. MeHnneneena;

OCO3HAaBaTh HAYYHBIC OTKPBITHS KaK Pe3yJIbTaT JIIUTESIHLHBIX HAOIIOICHUH, OTBITOB, HAYYHOH IT0-
JIEMUKH, IPEOIOJICHUS TPYIHOCTEH U COMHEHUM.

BrinmyckHUK NOTYyYUT BO3MOXKHOCTh HAYUUTHCS:

0CO3HAaBaTh 3HAYCHUE TCOPETUUECKUX 3HAHUM 11 IPAKTUYECKOM IeATEIbHOCTH YEIOBEKA;

OTIHMCHIBATh U3YYCHHBIC OOBEKTHI KAK CUCTEMBI, TPUMEHSIS JIOTUKY CHCTEMHOTO aHAJIN3a;

MIPUMEHSTh 3HAHUA O 3aKOHOMEPHOCTSIX MEPUOINYECKON CUCTEMbl XMMUUECKHUX 3JIEMEHTOB JJI51
OOBSICHEHHUS U MIPEIBUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;

pa3BuBaTh MH()OPMAIMOHHYIO KOMIIETCHTHOCTH TIOCPEICTBOM YIIyOJCeHUs 3HaHW 00 UCTO-
pUU CTAHOBJICHUS XUMHUYECKON HAyKH, €€ OCHOBHBIX MOHSTHUM, MEPUOJUYECKOTO 3aKOHA KaK OJJHOTO
Y3 BOXKHEUIIUX 3aKOHOB MPUPOJIBI, & TAKXKE O COBPEMEHHBIX JOCTHKCHUSIX HAYKU U TEXHUKH.

MHOI‘OO6paSI/IC XHUMHUYECCKHUX peaKuHﬁ.



Buinycknux nayuumces:

OOBSICHATH CYTh XUMHYECKHX ITPOLIECCOB;

HA3bIBaTh MPU3HAKHU U YCIOBUS MPOTCKAHUS XUMUYCCKUX PEaKIIH;

YCTaHaBIIUBATh ITPUHAJICKHOCTh XUMUYECKOHN PEaKIuy K ONPEACIICHHOMY THITY 110 OJHOMY U3
KJIACCU(UIIMPOBAHHBIX MPU3HAKOB!

TI0 YHCITy U COCTABY UCXOJHBIX BEIIECTB U MPOAYKTOB PEAKINH (PEaKIUU COeTUHEHUS, pa3iiokKe-
HUSL, 3aMEIeHNs 1 00MeHa);

0 BBIJCTICHUIO WJIH MOTJIOIICHHUIO TETUIOTHI (PEeaKK YK30TEPMUIECKUE U SHAOTEPMHYECKHE);

M0 U3MEHEHHIO CTETIEHEH OKUCICHUS! XUMUYECKUX DIIEMEHTOB (OKUCIUTEIHHO-
BOCCTaHOBUTEIHLHBIC PEAKIIUN);

Mo 00paTUMOCTH TpoIiecca (peakiuu 0OpaTUMbIE 1 HEOOpaTUMBIC);

Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUCCKUX PEAKITHI;

Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CMEIICHUE XUMUYECKOTO PABHOBECHS,

COCTaBIISITh YPABHEHHSI 3JICKTPOIUTHUECKON TUCCOLMALMH KHUCIIOT, Ee0Yei, COJEH; MOJHbIe 1
COKpAIIICHHBIC HOHHBIC YPaBHECHUS peakluii OOMEHa; ypaBHEHUSOKUCIUTEIHLHO - BOCCTAHOBUTEIIEHBIX
peaxiuii;

MIPOTHO3UPOBATH MPOIYKTHI XUMUYECKHUX PEAKIIHH 10 popMyiaM / Ha3BaHUSM UCXOIHBIX
BEIIIECTB; ONPEACTATh HCXOIHBIC BEIIECTBA MO (hopMyIaM / Ha3BaHHUSIM MPOTYKTOB PEaKIINH;

COCTaBJISATh YPAaBHEHUS PEAKIIUNA, COOTBETCTBYIOIIMX MOCIIEI0BATENbHOCTH («LIETIOUKE)
MPEBPALLEHUN HEOPTAHUYECKUX BELIECTB PA3JIUYHBIX KIACCOB;

BBIABJIATH B IIPOLIECCE DKCIIEPUMEHTA PU3HAKU, CBUAECTENBCTBYIOLIME O IPOTEKAHUU XH-
MHYECKON PEAKIINU;

TOTOBUTBH PACTBOPHI C ONIPEAEIEHHON MacCOBOM 10JI€l PACTBOPEHHOI'0 BEILIECTBA;

ONPEAENATh XapaKTep CPelibl BOJHBIX PACTBOPOB KHUCIIOT U LIEJI0YEH IO U3MEHEHUIO
OKpaCK! MHJIUKATOPOB;

MIPOBOJAUTH KAYECTBEHHBIE PEAKLIMU, OATBEPKAAIOIINE HAJIMYKUE B BOJHBIX pACTBOPaxX
BEILIECTB OTAEIbHBIX KATHOHOB U aHUOHOB.

BpINyCKHHK MTOTYYHUT BO3MOKHOCTh HAYUYHUTHCS:

COCTaBJISITh MOJIEKYJISIPHBIE U MTOJIHBIE HOHHBIE YPABHEHHUS 110 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSM;

MIPUBOJIUTH IPUMEPHI PEAKLIHUM, MOATBEPKAAIOIINX CYIIECTBOBAHUE B3aUMOCBS3U MEKY
OCHOBHBIMH KJIaCCaMH HEOPraHUYECKHUX BEIIECTB;

MIPOTHO3UPOBATH PE3YNIBTATHI BO3ICHCTBUS PA3IMUHBIX (PaKTOPOB HA CKOPOCTh XHUMHYe-
CKOH peaKLuu;

MIPOTHO3UPOBATH PE3YIbTATHI BO3ICUCTBUS PA3IMUHBIX ()aKTOPOB HA CMEIIEHUE XUMUYE-
CKOI'0 PaBHOBECHSI.

MHuoroo6pasue BeIecTs.

BrlnyCKHMK Hay4uTCs:

ONPEAENATH NPUHAMICKHOCTh HEOPTaHUUECKUX BEIIECTB K OJJHOMY M3 U3YUYEHHBIX KJIac-
COB/TPYIIIT: METAJUTBI U HEMETAILJIBI, OKCHJIbI, OCHOBAHHUS, KUCITIOTHI, COJIU;

COCTaBIIATH ()OPMYJIBI BEIIECTB MO UX HA3BAHUSIM;

ONPEAENATh BAJICHTHOCTD U CTENIEHb OKUCIIEHUS 3JIEMEHTOB B BEILIECTBAX;

COCTaBIIATH (POPMYJIBI HEOPTAHUIECKUX COCTMHEHUH 110 BAJICHTHOCTSIM U CTETICHSIM
OKHCIICHUS DJIEMEHTOB, a TAKXKE 3apsiiaM HOHOB, YKa3aHHBIM B TA0JIUIIE pACTBOPUMOCTH KUCIIOT,
OCHOBAHMI U COJIEH;

OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3HMUECKUX M XUMUIECKIX CBOMCTB MPOCTHIX
BEIIECTB M UX BBICHINX OKCHIOB, 00pa30BaHHBIX 3JIEMEHTAMH BTOPOTO U TPETHETO MEPHUOJIOB;

HA3bIBATh OOIIME XMMHUECKHUE CBOMCTBA, XapaKTepHBIC IJIs TPy OKCUIOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX.

HA3bIBATh OOIIME XUMHUECKHUE CBOMCTBA, XapaKTePHBIC I KaXKJOTO KJIacca BEIIECTB;

MIPUBOJIUTH IPUMEPHI PEAKLIHM, OATBEPKAAOIINX XUMAYECKUE CBOMCTBA HEOPraHUYe-
CKHX BEIIECTB: OKCUJIOB, KUCIOT, OCHOBAHUM U COJICH;
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ONPEAEIATh BEUIECTBO — OKUCIUTEID U BEIIECTBO — BOCCTAHOBUTEIND B OKUCIUTEIBHO —
BOCCTAaHOBUTEJIbHBIX PEAKLIUAX;

COCTaBJIATH HJIEKTPOHHBIHN OaJIaHC MO MPEI0KEHHBIM CXEMaM peaKIuii;

HPOBOJIUTH Ja0OpATOPHBIE OMBITHI, TOATBEPKIAAIONINE XUMHUUECKHE CBOICTBA OCHOBHBIX
KJIACCOB HEOPTraHUYECKUX BEIIECTB;

NPOBOJIUTH Ja00OpATOPHBIE OMBITHI O MOIYYEHUIO M COOMPAHUIO T'a3000pa3HBIX BEIIECTB!
BOJOPOJa, KUCIOPOAA, YIIEKUCIIOr0 Ta3a, aMMHUAaKa; COCTABIIATh YPABHEHUSI COOTBETCTBYIOIINX
peaKuui.

BBINyCKHUK TIOJTYyYUT BO3MOKHOCTD HAyUUThCS:

rpaMOTHO 00paIaThes ¢ BEIECTBAMU B TIOBCEAHEBHOM KHU3HH;

0CO3HaBaTh HEOOXOIUMOCTh COOIIOICHUS TPABUI IKOJIOTHIECKH 0€30MacHOTO MOBEIC-
HUSI B OKPYKAIOLLIEN IPUPOIHON CPEE;

MOHUMATh CMBICI U HEOOXOIUMOCTh COOJIOACHNUS IPEANMCAaHHN, TIPEATIaraeMbIX B WH-
CTPYKIMAX T10 MCIIOJIB30BaHMIO JIEKApCTB, CPEJICTB OBITOBON XUMUH U JIP.;

UCTIOJIb30BaTh MPUOOPETEHHBIE KIIIOYEBbIE KOMIIETEHTHOCTH TPH BBITIOJIHEHUHU HCCIE0-
BaTEJIbCKUX MTPOEKTOB IO N3YUYEHUIO CBOMCTB, CIOCOOOB MOJIyYEHUS U PACIIO3HABAHNUS BEILIECTB;

pa3BUBaTh KOMMYHHKAaTUBHYI0 KOMIIETEHTHOCTb, UCIIOJIb3YS CPEJCTBA YCTHOM U ITUCH-
MEHHOH KOMMYHHKALIUU MPH paboTe ¢ TeKCTaMH y4eOHHKA U JOTOJIHUTEIBHON JTUTEpaTypoOid,
CIPAaBOYHBIMU TA0JIMIIAMH, TIPOSIBIIAT TOTOBHOCTh K YBaXKECHUIO UHON TOUKH 3pEHHS ITpH 00-
CYXJIGHUH Pe3yJIbTaTOB BHIIIOJHEHHOH padoOThI;

00BEKTHBHO OLIEHUBATH MH(POPMALIMIO O BEIIECTBAX U XUMHUECKUX MpOIleccax, KpUTHIe-
CKHU OTHOCHUTBCS K NICEBJOHAYYHOM HH(pOpMAINU, HEJOOPOCOBECTHOH peKiIaMe, Kacaromecs
HCII0JIb30BAaHNUs PA3IMUHBIX BEIIECTB.

OCO3HaBaTh 3HAUEHUE TEOPETUUECKUX 3HAHUM JUIsl IPAKTUUECKON JESATEIbHOCTH YEJI0BE-
Ka;

ONUCHIBATh U3YYEHHBIE OOBEKTHI KAK CUCTEMBbI, IPUMEHSIS1 JOTUKY CUCTEMHOI'O aHAJIN3a;

MPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSX MEPUOIUYECKON CUCTEMbl XMMUYECKUX 3JIEMEH-
TOB JJIsl OOBSICHEHHUSI M TIPE/IBUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;

pa3BUBaTh HH(POPMAIIMOHHYIO KOMIIETEHTHOCTb TOCPEICTBOM YIIIyOJIeHUs 3HAaHUH 00
HWCTOPUU CTAHOBJIEHUS XUMUYECKOW HAYKH, €€ OCHOBHBIX NTOHATH, IEPUOIUYECKOTO 3aKOHA KaK
OJIHOTO M3 BaXKHEHIINX 3aKOHOB MPUPOJbI, @ TAKKE O COBPEMEHHBIX IOCTUKEHUSX HAYKU U T€X-
HHUKH.

COCTaBJISATh MOJIEKYJIIPHBIE U MOJHBIE HOHHBIE YPABHEHUSI IO COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

MPUBOAUTH MPUMEPHI pEAKIUH, TOIATBEPKAAIOLIUX CYLIECTBOBAHUE B3aUMOCBSI3U MEXKIY
OCHOBHBIMH KJIaCCAaMHU HEOPTaHUYECKUX BEIIECTB;

MIPOTHO3UPOBATH PE3YIbTAThI BO3ICUCTBUS PA3IMUHBIX ()aKTOPOB HA H3MEHEHHE CKOPO-
CTU XMMHUYECKOHN PEAKIINY;

MIPOTHO3UPOBATH PE3YIbTATHI BO3ICUCTBUS PA3IMUHBIX ()aKTOPOB Ha CMEIIEHUE XUMUYE-
CKOI'0 PaBHOBECHSI.

MIPOTHO3UPOBATH XMMUYECKHE CBOMCTBA BEILIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;

MIPOTHO3UPOBATH CIIOCOOHOCTDH BEIIECTBA MPOSIBIISITH OKUCITUTEIBHBIC U BOCCTAHOBH-
TEJIbHBbIE CBOMCTBA C YUETOM CTEIIEHEN OKUCIIEHUS 2JIEMEHTOB, BXOJSIIUX B €0 COCTAB;

BBISIBJIATH CYIIECTBOBAHHE F€HETUUYECKON B3aMMOCBSI3M MEK/y BEIIECTBAMU B PSY: MPO-
CTOE BEILIECTBO — OKCHUJ — I'MAPOKCUI — COJIb;

OpPraHU30BbIBATH, POBOJAUTH YYEHUUECKUE MTPOCKTHI 110 UCCIIETOBAHUIO CBOMCTB BE-
LIECTB, UMEIOIINUX BaKHOE MPAKTUYECKOE 3HAYCHUE.

BoIlyCKHHUK OJIYYUT BO3MOKHOCTb HAYUUThCSI:

rpaMOTHO 00paIaThCs ¢ BEMIECTBAMU B TTIOBCETHEBHOM JKU3HH,

0CO3HaBaTh HEOOXOIMMOCTh COOIIOICHUS TTPABUI SKOJIOTUIECKH 0€30MacHOTO MOBEIC-
HUSI B OKPYKAIOLLEN NPUPOIHON CPEE;



MOHUMATh CMBICI U HEOOXOIUMOCTh COOJIIOACHNUS IPEANMCAaHHN, TIPEATIaraeMbIX B WH-
CTPYKIMAX T10 MCIIOJIB30BaHMIO JIEKAPCTB, CPEJICTB OBITOBON XUMUH U JP.;

UCTIOJIb30BaTh MPUOOPETCHHBIE KIIIOYEBbIE KOMIIETEHTHOCTH TPH BBITIOJHEHUHU HCCIE0-
BaTEJIbCKUX MPOEKTOB 10 N3YUYEHHUIO CBOMCTB, CIOCOOOB MOJIyUYEHHS U PACIIO3HABAHNUS BEILIECTB;

pa3BUBaTh KOMMYHHUKAaTUBHYIO KOMIIETEHTHOCTb, HCIIOJb3Ys CPEACTBA YCTHOU U IIUCH-
MEHHOH KOMMYHHKALIUHU MPH paboTe ¢ TeKCTaMH y4eOHHKA U JOTOJIHUTEIBHOM JTUTEpaTypoOid,
CIPAaBOYHBIMU TA0JIMIIAMH, TIPOSIBIIATH TOTOBHOCTh K YBaXKECHUIO HHON TOUKH 3pEHHS ITpH 00-
CYX/IEHUH Pe3yJbTaTOB BBHIIIOJHEHHOHN padoThI;

00BEKTHBHO OLIEHUBATH MH(POPMALIMIO O BEIIECTBAX U XUMHUECKUX MpOIleccax, KpUTHIe-
CKHU OTHOCHUTbHCS K NICEBJIOHAYYHOM HH(pOpMaINU, HEJOOPOCOBECTHOH peKiIaMe, Kacaromeics
HCIIOJIb30BAaHUs PA3JINYHBIX BEILECTB.

OCO3HABaTh 3HAYCHUE TEOPETUUECKUX 3HAHUMN ULl IPAKTUYECKOM NEATEIIBHOCTH YEJIOBE-
Ka;

ONMCHIBATh U3yUYEHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSS JJOTUKY CUCTEMHOI'O aHAJIN3a;

IIPUMEHSATH 3HaHUS O 3aKOHOMEPHOCTAX MEPUOIUYECKON CUCTEMbBI XMMUYECKUX DIIEMEH-
TOB JUI1 OOBSICHEHUS M MIPEIBUACHUS CBOWCTB KOHKPETHBIX BEILIECTB;

pa3BUBaTh HH(GOPMAIIMOHHYIO KOMIIETEHTHOCTD TOCPEJICTBOM YTIIyOJIeHUs 3HAaHUHI 00
HUCTOPUHU

CTaHOBJICHUS] XUMUYECKON HAayKH, €€ OCHOBHBIX ITOHATHH, IEPUOANUECKOI0 3aKOHA KaK
OJIHOTO U3 BaXKHEHIINX 3aKOHOB IIPUPOBI, @ TAKKE O COBPEMEHHBIX JTOCTUKECHUAX HAYKU U TE€X-
HUKH.

IIPUBOAUTH IIPUMEPHI PEAKIUH, TIOATBEPKAAIOIIUX CYLIECTBOBAHUE B3aUMOCBS3U MEXKIY
OCHOBHBIMHM KJIACCAMHU HEOPraHUYECKUX BELICCTB;

BBISIBIIATH CYLICCTBOBAHNUE I€HETUYECKON B3aMMOCBS3HM MEK/y BELICCTBAMU B PsLY: MPO-
CTO€ BEILECTBO - OKCUJL - TUAPOKCHU] - COJIb;

OpraHU30BbIBATH, IPOBOJAUTH YYCHUYECKUE ITPOCKTHI 110 UCCIIEIOBAHUIO CBOMCTB Be-
LIECTB, UMEIOIINX BaXKHOE IPAKTUYECKOE 3HAUCHUE.

JImuyHOCTHBIE, METANpEIMETHBIE U MTPEIMETHbIC PE3YIIbTaThl OCBOCHHSI YU€OHOTO Mpei-
MeTa «XUMHUD)

JIngHOCTHBIMU pe3ybTaTaMU U3Y4YECHUS IIPEIMETa « XUMHUSD) SBIIAIOTCS CIIEAYIOLINE
YMEHUS:

Bocnuranue poccuiickoi rpak1aHCKOM HICHTUYHOCTH: TATPUOTU3MA, JIIOOBH U yBaXe-
Hue Kk OTeuecTBy, UyBCTBO I'OPAOCTH 3a CBOIO PoMHY, 32 pOCCHIICKYI0 XUMUYECKYIO HAYKY

®opMHpOBaHUE LIETOCTHOIO MUPOBO33PEHHUSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOB-
HIO Pa3BUTHUS HAYKU M OOLIECTBEHHON MPAKTUKH, a TAK)KE COLUAIBHOMY, KYJIbTYPHOMY, S3BIKO-
BOMY M yXOBHOMY MHOT000pa3ni0 COBPEMEHHOTO MUPA

®opmMupoBaHUE OTBETCTBEHHOT'O OTHOIICHUS K YYEHHIO, TOTOBHOCTH M CIOCOOHOCTH K
CaMOPAa3BUTHIO U CaMOOOPA30BAHMIO HA OCHOBE MOTHBAIIMH K 00yUEHHIO U TO3HAHUIO, BBIOOPY
npo¢mIbHOro 00pa30BaHUs Ha OCHOBE HH(POPMAIIMU O CYLIECTBYIOIIUX MPO(ECCHSIX U TMUHBIX
npoeCCHOHATBHBIX MpeanoYTeHnit. OCO3HAaHHOMYITOCTPOSHHIO HHAMBHIYaIbHBIX 00pa30Ba-
TEJBHBIX TPACKTOPUHN C YUETOM yCTOMUYMBBIX ITO3HABATEIHHBIX HHTEPECOB

dbopMUpOBaHHEe KOMMYHHKATHBHOW KOMIIETEHIIH B 00pa30BaTEIbHOMN, OOIIIECTBEHHO
MOJIE3HOU, Y4eOHO — UCCIIEI0BATENLCKOM, TBOPUECKOM U IPYTHX BHIAXICATEIIEHOCTH

dopmMupoBaHe U MOHUMAHUE LIEHHOCTH 3I0POBOTO M O€3JI0IacTHOrO 00pasa KHU3HH,
YCBOEHHE NPAaBWJI MHIUBUAYATHFHOTO U KOJJIEKTUBHOT'O O€30IIaCHOTO MTOBEICHHUSB Upe3BhIYaii-
HBIX CUTYaIUIX, YTOXKIAIOUINX KU3HU U 3I0POBBIO JIFOACH

dopmMupoBaHue MO3HABATEIbHON HH(OPMAIIMOHHON KYIbTYpHl. B ToM 4ncie pa3BuTHe
HaBBIKOB CAMOCTOSITENIbHON Pa0OThI C Y4eOHBIMHU MTOCOOMSIMU, KHUTAMU,TOCTYITHBIMH HHCTPY-
MEHTaMHU M TEXHUYECKUMHU CPEACTBAMHU UH(OPMAIIMOHHBIX TEXHOJIOTHI



®opmMupoBaHNE OCHOB 3KOJOIMYECKOTO CO3HAHUS HA OCHOBE NMPHU3HAHUS IICHHOCTH KH3-
HU BO BCEX €€ MPOSBICHUAX U HEOOXOIMMOCTH OTBETCTBEHHOTO , 0EPEKHOTOOTHOIIICHHS K
OKpY>Karollen cpenie

-Pa3BuTHE rOTOBHOCTH K PEIICHHUIO TBOPUYECKUX 3a/1a4, YMEHUE HAXOAUTh aJICKBaTHBIE
CocoObI MOBEICHUS U B3aMMOICHCTBHE C ITAPTHEPAMU BO BpeMsl yueOHOIl HBHEYyUeOHOI fest-
TEJNBHOCTH, CIIOCOOHOCTH OLIEHUBATh MTPOOJIEMHbIE CUTYAIHH

MertanpeaMeTHBIMU pe3yJIbTaTaMU U3yUeHHs Kypca « XUMHsD» ABIseTCS (POPMUPOBAHHE
YHHUBEpCAJIbHBIX yueOHbIX neiictuii (Y'Y ).

ITo3naBarensHbie YV I:

- CamocTosITeIbHO OOHAPYKHUBATH U (HOPMYITUPOBATh yUEOHYIO IPOOIIEMY, ONIPEALIIATh
1eJb y4eOHOM IeATeIbHOCTH, BEIOUPATh TEMY PaOOTHI

BriBurate Bepcuu pemeHust mpooaemMbl, 0CO3HaBaTh KOHEUHBIH pe3yiIbTaT, BEIOUPATh U3
NPEUIOKEHHBIX U HCKAaTh CAMOCTOSTENIFHO CPEACTBA JTOCTHKCHHUS 1IeITH.

CocTaBnsaTh (MHIMBUAYAIBHO WIK B TPYIIIE) IUIAH PEIICHUs TPOOIeMbl (BBIIOTHEHUS
IIPOEKTA).

Pabotast 1o riany, CBEpATh CBOM JIEHCTBHS C LIETIbIO U, TP HEOOXOAMMOCTH, UCTIPABIISATH
OLIMOKH CaMOCTOSITENBHO.

B nuanore ¢ yunuTeseM cOBEpIICHCTBOBATh CAMOCTOSTENILHO BEIPAOOTaHHBIE KPUTEPUU
OLICHKH.

KommynukaTtusHbie Y'Y /I

CaMocTOSITeIbHO OPraHU30BHIBATh YUeOHOE B3aMMOACHUCTBHUE B IpymIie (ONpeaesTh 00-
IIME 1IeJTH, PaclpeieNATh POJId, TOTOBAPUBATHCA APYT C APYTroM U T.1.). CpeactBoM GpopmMupo-
BaHUSI KOMMYHUKAaTUBHBIX Y Y /[ city>kaT TeXHOIOTHs poOIeMHOro auasora (moOy kKaaromuil u
MOJBOJIAIIMIA AUAOT) U paboTa B MaJIbIX IPyMIax, aTakyKe UCIOIb30BaHUE HAa YPOKaX dJIEMEH-
TOB TE€XHOJIOTUH MPOJYKTUBHOTO YTECHUSI.

[TpenMeTHBIMHU pe3ysIbTaTaMU U3yUCHHS TPEeaMeTa « XUMUSD) SIBIISIOTCS:

dopmMupoBaHHe NEPBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPEJICTABICHUH O BELIECTBAX,
UX MIPEBpAILEHHUSIX U MPAKTHYECKOM IPUMEHEHNH; OBJIaICHUE MMOHATUHHBIMAIIIIAPATOM U CUM-
BOJINYECKHUM SI3bIKOM XMMUU;

Oco3Hanue 00bEKTUBHO 3HAYMMOCTH OCHOB XMMHYECKON HAyKH KaK 00JIaCTH COBpPEMEH-
HOTO €CTECTBO3HAHUS, XUMHUUECKUX MTPEBPAILEHII OPraHNYECKUX HHEOPTaHUYECKHIX BEILECTB
KaK OCHOBBI MHOTHIX SIBJICHUH KHBOW M HEXXUBOI MPUPOIBI; YIITyOJIeHHE PEACTAaBICHUH O Ma-
TepUaIbHOM €TUHCTBE MHPA;

OBageHre OCHOBaMH XMMUYECKON TPAMOTHOCTH: CLIOCOOHOCTBIO aHATTM3UPOBATh U 00b-
eKTHUBHO OLICHUBATh KU3HEHHBIE CUTYAIINH, CBSI3aHHBIC C XUMHUEH, HaBBIKaMHU0e301acHOro 00-
paleHust ¢ BEIIEeCTBAMH, UCTIOJIb3YEMbIMHU B IIOBCEIHEBHON )KU3HU; YMEHUEM aHAIM3UPOBATH U
TUTAHUPOBATH SKOJIOTUYECKH OE30IIaCHOE MOBEICHUE B LIEISIX COEPEXKEHUS 3J0POBbS U OKpYKa-
IOLIEHN Cpebl,

dopmMupoBaHNe YMEHUI YCTaHABIMBATD CBSA3U MEX/Y PEealbHO HA0JII0JaeMbIMH XHUMHU-
YECKUMH SIBJICHUSMH U IPOIIECCAMH, TPOUCXOIAIIMMU B MUKPOMHUPE, O0BSICHATHIIPHYUHBI MHO-
roo0Opasust BENIeCTB, 3aBUCUMOCTb UX CBOWCTB OT COCTaBa U CTPOCHHS, a TAKXKE 3aBUCUMOCTD
IPUMEHEHHS BEIIECTB OT X CBOMCTB;

[TproOpeTeHus onbiTa UCIOIB30BAHUS PA3IMYHBIX METO/I0B U3yUYCHHS BEIIECTB; HaOI0-
JICHUS 32 UX TPEBPALICHUAMH MPU MPOBEICHUH HECIOKHBIX XUMUYECKHUXIKCIIEPUMEHTOB C UC-
MOJIb30BaHKEM JIAOOPATOPHOTO 00OPYIOBAHUS U IPUOOPOB;

YMeHue oka3bIBaTh MEPBYIO MOMOII IIPU OTPABJICHUAX, 0KOTaX U JPYTUX TpaBMax, CBs-
3aHHBIX C BEIIECTBAMU U TJaOOPaTOPHBIM 000py10BaHUEM;

OgBnagenne npueMamu paboThl ¢ HHPOPMALIUEH XUMHUUYECKOTO COJCPKAHMUS, TPEICTaB-
JICHHOM B pa3HO ¢opme (B BUE TEKCTa, POpPMYII, TpaPHUKOB, TAOTUYHBIX JAHHBIX,CXEM.

- Coznanue oCHOBBI U151 POPMUPOBAHUS UHTEPECa K PACIIUPEHUIO U YIITyOJICHHIO XUMHU-
YEeCKHMX 3HAHUN M BHIOOPA XMMUH KaK MPO(UIBLHOTO MpeaAMeTa MPH MEePexo/ie Ha CTYIEeHb CPe-
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Hero (MOTHOT0) 00IIero 00pa3oBaHus, a B TaTbHEHIIEM U B KauecTBe c(hepbl CBOE MPOdeccro-
HaJIbHOM JI€SATEILHOCTH;

.- DopMHpOBaHUE NIPEACTABICHUHN O 3HAUEHUHY XUMHUYECKON HAyKH B PELICHUU COBpE-
MEHHBIX IKOJIOTHUECKUX MPOOIEM, B TOM YHCIIE B IPEAOTBPALICHUN TEXHOT€HHBIX M HKOJIOTHYe-
CKHUX KaTacTpod.

OO0mas xapakTepucTHKa y4eOHOro Ipoliecca:

OCHOBHBIE TEXHOJIOTHU O0yUYCHHS:

IIporpamma kypca «XUMHUU» IIOCTPOCHA HA OCHOBE CIIUPAIILHON MOJEIIH, IIPEAYCMATPU-
BAIOLICH MOCTENICHHOE Pa3BUTHE U YIIyOJIeHHEe TEOPETUUECKUX MPEACTABICHUN PU TUHEHHOM
03HAaKOMJIEHUU C 3MIIMPUYECKUM MaTEpHAIOM

TecTbl, caMOCTOsTENIbHBIE pad0Ta, KOHTPOJIbHBIE paOOTHI, YCTHBIM OMpOC, 3aIIKUTa UCCIe-
JOBAaTEIbCKUX PadoOT.

[TpeobnanarommmMu popMaMu TEKYIIETO KOHTPOJIS SIBJISIOTCS CAMOCTOSTENIbHbIC M KOH-
TPOJIbHBIE Pa0OTHI, Pa3IMUHbIE TECTOBBIE (POPMBI KOHTPOIISL. [IpoMeKyTOUHBINH U UTOTOBBIN KOH-
TPOJIb IPOBOIUTCS B (hOpME KOHTPOJIBHBIX paboT.

Cooeporcanue Kypca 9 knacc

PA3/TEJI 1. Muo2000pa3ue XumMuu4ecKux peaKyuii

I'nmaBa 1. Knaccugukanusi XuMuuecKux peakuui (6 1)

[Tepuoanueckuii 3akon u [ICXD JI.M.MenneneeBa. 3aKkOHOMEPHOCTH U3MEHEHHUSI
CBOMCTB 3JIEMEHTOB U X COEIMHEHUH B epuojax U rpynnax. OCHOBHBIE KJ1acChl HEOPraHU-
YECKUX COCMHEHNN. XMMUYECKUE CBOMCTBA KIACCOB HEOPIraHUYECKUX COCIUHEHHUMN.

IIpakTyeckas padora Ne 1. "/3ydeHne BiAusHYS yCIOBUN IPOBEACHUS XUMUYE-
CKOH peakliuu Ha €€ CKOpOCTh".

I'maBa 2. XumMnveckue peakiiuu B BOJHBIX PacTBOpax.

CymHocTb nporecca MEKTPOINTHIECKON aucconuanuu. Jlucconuanus Kucior, me-
no4eit u conei. Jlucconmanus KucnoT, mesnodei u coned. Ciiabble U CHIIbHBIC HJIEKTPOJIUTHI.
Crenenp auccounanuu. Peakiuu nonHoro oomena. ['maponus coneit. OKuCIUTENbHO-
BOCCTaHOBUTEJIbHBIE PEAKIINH

Lemoncmpayus: VictiblTaHuE BELIECTB U UX PACTBOPOB HA UX AIEKTPUYECKYIO IIPOBO-
IUMOCTh. DnekTposm3 xiopuaa meau (I1). Dnexrponus cnadoro snekrponura. OnpeneneHue
peaKLu Cpeibl B paCTBOpax pa3HbIX COJICH.

Jlabopamopnvie onvimul:

e Peakiuu oOMeHa MeXJly pacTBOPaMH JIEKTPOJIUTOB.

e KauecTBeHHas peakuys Ha XJIOpUA-HOH

IIpakTyeckas padora Ne2. « PenieHue skcriepuMeHTaIbHBIX 3a4a4 110 TeMe « Teo-
pUs YIEKTPOJIUTUYECKON JUCCOLMALIIN.

PA3JIEJI 2. Mnoz2000pa3ue geuiecmg.

I'naBa3. T"ajorensi.

[TonoxeHre TaJOreHOB B MEPUOINIESCKON TAOJIUIIEe U CTPOCHHUE UX aTOMOB. XJI0p: Qu-
3U4ECKUE U XUMUYECKUE CBOMCTBA, IIOJIy4YeHUE U IPUMEHEHHUE. XJIOPOBOAOPO/: TIOJyYECHHUE U
¢usnueckue crorictBa. CoisiHas KUcnoTa U ee conu. CpaBHUTENbHAS XapaKTePUCTUKA Tajo-
TEHOB.

Hemoncmpavyusn

Pacno3naBanue coennHeHui rajgoreHoB. [loyyenne XaopoBogopoaa v ero pacTBope-
HUeE B BoJie. Bosronka ioxa.

Jlabopamopnuie onvimoi

3HaKOMCTBO C 00pa3amMu MPUPOIHBIX COSTMHEHUI HEMETAIIOB-XJI0PUIaMH

IIpakTyeckas padora Ne 3 no teme: "I[lomydeHune coasiHON KUCIOTHI U U3yUYEHHE €€
CBOMCTB".

I'nasa 4. Kucoopoa u cepa.




[Tonoxenue kucnopona u cepsl B [leproanyeckoit TabnuIe XUMHUUECKUX HJIEMEHTOB,
CTpoeHHE UX aTOMOB. CTpOEHHE MPOCTHIX BEUIECTB. AJUIOTPONUS. AJIIOTPOIIHBIE BUIOU3ME-
HeHus Kuciopoja u cepsl. Cepa. @uznueckue CBOMCTBAa U XMMHUYECKHE CBOMCTBaA cephl. [1pu-
Menenue cepol. CepoBogopon. Cynbdunbl. Oxcun cepsl (IV). Cepuucras kucnora. Oxcua
cepsl (VI). CepHnas xucnora u €€ conu. TexHomorus npou3BoJACTBA CEPHOM KUCIOTHI.

CKOpOoCTh XMMHUYECKUX PEAKLIUU U €€ 3aBUCUMOCTb OT yCJIOBUI NPOTEKaHUs. XUMHU-
YECKOE PaBHOBECHE.

PacuerHsble 3anaun. BeranuciaeHus 110 XUMUYECKUM YPAaBHEHUSAM PEAKLUNA MacChl, KO-
JIMYECTBA BEUIECTBA WM 00beMa 10 U3BECTHOM Macce, KOJIMYECTBY BELIECTBA WIIK 00bEMY
OJIHOT'O U3 BCTYNHUBIIUX WJIH MOTYYarOIIUXCS B PEAKIIMK BELLECTB

Lemoncmpayus: I'openue cepsl B kuciaopone. Ainorponus cepbl. ONbIThI, BBISICHSIO-
LI1€ 3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKIIMH OT MPUPObl PEArUPYIOLIUX BELIECTB, OT
IJIOUIA/IA CONPUKOCHOBEHMS, OT KOHLIEHTPALIUU BEUIECTB, OT TEMIIEPATYPBHI.

JlabopamopHvie onvimuoi:

e  OsnakomJieHHE ¢ 00pa3laMH Cephl U €€ MPUPOIHBIX coeMHEHUH (Cynb(uIoB).

e PacnosnaBaHue CyabQUT- U Cylb(UA-UOHOB B paCTBOPE.

e  OsnakomiieHHE C 0Opa3laMH Cephl U €€ MPUPOTHBIX COeTUHEHUH (CynbhaTamu)

e Pacno3HaBanue cynb(paT-nOHA B pacTBOpE.

IIpakTnyeckas padora Ne4 nmo teme: «Penienne 3kcriepuMeHTalIbHbIX 3a/1a4 110 Te-
Mme "Kucnopon u cepar.

I'nasa 5. A3ot u docdop

[Tonoxxenue azota u pocdopa B [lepuoanueckoit TabIMIIE XUMUIESCKIX JIEMEHTOB,
CTpOEHHE UX aTOMOB. A30T. DU3NUECKHE U XMMUUECKHUE CBOICTBA a30Ta, IIOJYyYEHUE IpUMe-
HeHue. AMMMaK U ero cBoiictBa. CUHTE3 aMMHaKa.

Conmn ammonusi. Oxeunpl azota (II u IV). A3otHas kucnora u ee cBoiictsa. Conu
A30THOM KUCJIOTBHL.

docdop, ero pusnuecKue 1 XMMUYECKHE CBOWCTBA, MOJTyueHre NpuMeHeHue. OKeus
docdopa (V).

Oprodocdopnas kuciora u ee cBoiictsa. Oprodocdarsl. MuHepaiibHble y100peHus.

Lemoncmpayus: CBolicTBa a30THOM KHUCIO0ThI. KauecTBeHHas peakiysi Ha HUTPAThI

JlabopamopHvie onvimuol:

e BisaumonencTBHE cojIeld aMMOHHS C IICJIOYaMMU.

e Pacno3zHaBaHu€e COJIEH aMMOHUS.

IIpakTyeckas padora NeS nmo teme: «IlonyueHne aMMuaka u U3y4eHue €ro
CBOMCTBY.

I'maBa 6. Yriepoa u kpeMHHi.

[Tonoxenue yriepoaa u kpeMuus B [leproanueckoit Tabnuie XUMHUYECKUX JIEMEH-
TOB, CTPOCHHUE UX aTOMOB. AsicopOuusi. Yriepoa, ero pusnueckue 1 XuMH4eCKUe CBOUCTBA,
nonyuyenue npumeHenue. Oxcun yraepoaa (I1I). Oxcun yranepona (IV). YronwsHas kuciora u
ee conu. Kpyrosopot yriepoaa B npupoae. Kpemuuii u ero cBoicTsa.

Oxkcun kpemuus (IV). KpemuueBas kucnota u ee conu. CuinMkaTHas mnpo-
MbIIIEHHOCTD. CTekino. Buasl crekna.

Lemoncmpayus: TlornolueHue yriieM pacTBOPEHHBIX BELIECTB U ra3oB. Buasl cTekna.
3aTBepJeBaHUE LIEMEHTA IPU CMEIIMBAHUM C BOJOM.
JlabopamopHvie onvimuoi:

e  O3HAKOMJIEHHE C Pa3IMYHBIMM BHJIaMU TOILJIMBA.

e  (O3HaKoOMJICHHE CO CBOWCTBAMH U B3aUMOIIPEBpAIIEHUEM KapOOHATOB U T'HIPO-
KapOOHATOB.

e  O3HAKOMJIEHHUE C IPUPOAHBIMU CUIIMKATAMHU.

e  O3HaKOMJIEHUE C BHJIaMU CTEKJIa (paboTa ¢ KOJIEKIneH)
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IIpakTyeckas padora Ne 6 mo teme: «Ilomyuenune okcuna yriepona(lV) u mzy-
YeHHue ero CBOMCTB. PacmosznaBaHue KapOOHATOB»

I'maBa 7. MeTtaJuibl

[Tonoxenue metamio B [leproandeckoit Tabuuie 1 0COOEHHOCTH CTPOSHHSI UX aTO-
MOB. PU3HUECKUE CBOMCTBA METAJUIOB. XapaKTEPHbIE XUMUYECKUE CBOMCTBA METAJUIOB.
Haxoxxaenue MeTauioB B pupoJie U o0Iue crnoco0bl ux noiaydenus. [lonstue o Metamtyp-
ruu. Metaiuisl B coBpeMeHHOU TexHuke. Cmiasbl. [IpousBoacTBo uyryHa. [IpousBoacTso
crany. XapaKTepUCTHKA IIEJIOYHBIX METAIUIOB. [10s10KEHNE MarHus U KajablLus B IEpUOANYE-
CKOM TabJHIle XMMUYECKUX 3JIEMEHTOB, CTPOCHUE UX aTOMOB. KanbIuii u ero coenuHeHusI.
Amomunnii. [Tonoxxenue xene3a B [leproanueckoii Tabnuie XMMUYECKUX IEMEHTOB U
cTpoeHue ero aroma. CpoiicTBa xene3a. CoeIMHEHUs JKeme3a.

Pacuernsle 3a1aun: BpruuciieHus 1o XUMHYECKUM YPaBHEHHUSIM Macchl, 00beMa UK
KOJINYECTBA BEIIECTBA OJHOTO U3 MPOAYKTOB PEAKIMH M0 MAaCCE MCXOIHOTO BEIIECTBA, 00be-
MY WIH KOJINYECTBY BELIECTBA, COACPIKALIECTO ONPEAEICHHYIO JOJII0 IPUMECEH.

Hemoncmpayus: 3HaKOMCTBO ¢ 00pa3llaMy BaKHEHIINX COCTUHEHUN HATPHS, KaIus,
MPUPOAHBIX COCIUHEHUN KanbluA. Pyiamu xxenesa, COeIMHEHUsIMU altoMuHUsA. B3anmoneit-
CTBUE ILEJIOYHBIX METAJUIOB U AIIOMUHHUA C BOJOM. CKHUraHMe kKene3a B KUCIOPOAE U XJIOpE.

Jlabopamopnvie onvimul: [lonydeHne ruipoOKCUIa aTFOMUHUS U B3aUMOJIEHCTBUE €TO
¢ kucnoTtamu ¥ menodami. [lomyuenue ruapokcuioB xenes3a (I11) u sxenesa (11I) u B3aumo-
JNENCTBUE UX C KACIOTAMM U LIEI0YaMHU

IIpakTyeckas padora Ne7 no teme: Pemienue sKkcnepuMEHTANBHBIX 3a7ad 10
teme "MeTanasl M UX COeAUHEHHA .

PA3/TEJI 3. Kpamkuii 0030p 6ax3CHEHMUX OP2AHUYECKUX 6eULeCM.

I'naBa 8.. IlepBoHayajbHbIe NpeacTaBjIeHus: 00 OpraHnvYecKux Bemecrsax. Opra-
HUYeckas xumus 11 4

Oprannudeckast xumusi. OCHOBHBIE MOJIOKEHUS TEOPUU CTPOEHUSI OPTaHUYECKUX CO-
enuHennii A. M. BytiepoBa. YporieHHas Ki1acCupUKaIHs OpraHndeCcKHX COeNHEHUH

IIpenenbHble (HACHIIEHHBIE) YTIEBOAOPOAbl. MeTaH, 3TaH. du3nueckue U XuMHUe-
ckue cBorcTBa. [Ipumenenue.

HenpenenbHble (HEHACHIILIEHHBIE) YIIIEBOAOPOAbl. DTUiIeH. PU3NUECKUEe U XUMUYe-
ckue cBoiictBa. [Ipumenenne. Anerunen. J(uenossle yrieBogopoasl. L{uknndyeckue yrieso-
nopoasl. [IpupoiHbie HICTOUHUKH YTIIeBo10po1oB. HedTh 1 mpupoaHsblii ras.

Lemoncmpayua: Monenu MOJIEKYJI OpraHUYECKUX COeIMHEHM. ['opeHne yrieBoao-
POJIOB U OOHApYKEHHE MPOIYKTOB UX ropeHus. KauectBennas peakuus Ha aTuiaeH. O6pasisl
HE(PTH U TPOILYKTOB NEPEPaOOTKH.

Jlabopamopnvie onvimul: DTUIIEH, €TO NIOJIy4EHHUE, CBOMCTBA.

PacuerHble 3a1aun: Y CcTaHOBIEHHE TPOCTENIIEH (HOPMYJIBI BEIIECTBA 110 MACCOBBIM
JIOJIIM DJIEMEHTOB.

Crnuptsl. Metanoi. Otanoin. ®usnueckue cBoiicTBa. PU3HOIOIMUECKOE BO3AEUCTBHE
Ha opranusMm. [Ipumenenue. OtuneHriaukoins. I munepun. Ilpumenenue.

Lemoncmpayusa: PacTBOpeHHE 3TUIIOBOTO criupTa B BoAe. PacTBopeHue riviepruHa B
Boze. KauecTBeHHas peakiiis Ha MHOTOAaTOMHBIE CITUPTHI.

KapOonoBsie kucinoTsl. MypaBbuHast U YKCyCHast KUCIOTHI. Pu3ndecKkre CBOMCTRA.
[Tpumenenue. JKupbl — IpOAyKThl B3aUMOJCHCTBUS TIUIIEPHHA U BHICIINX KAPOOHOBBIX KHUC-
10T.. Cnoxusle 3¢upsl. XKupsl Posib xupoB B mporiecce 0OMeHa BEIIECTB B OpraHu3Me.

Lemoncmpayus: 1lorydeHue U CBOMCTBA YKCYCHOU KHMCJIOTBI.

Yruesonsl. ['nroko3a, caxaposa — BaxKHEHIKE NIPEACTaBUTENH YIieBoaoB. Haxoxe-
Hue B npupojae. Kpaxman. [enntonosa. [Ipumenenue.

Lemoncmpayus: KauecTBeHHas peaklysl Ha TNIIOKO3Y U Kpaxmall.

AmuHOKkucHOTHL. benku. Ponb 6enkoB B mutanuu. [lonuMeps! - BBICOKOMOJIEKYJISIPHBIC
coenuHenus. [lonuaTuieH, NoIMNpoONuieH, NOJUBUHWIXIOpU. [IpuMeHene noaumMepos.
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Jemonctpanus: O3HakoMIIeHHE ¢ 00pa3laMy U3IeNINi U3 MOJIMMEPOB: TMOIUITHIICHA,

MOJIMIIPONUIICHA, TOJIMBUHWIIXJIOpUAA. «H3roroBienue MOI[GJIGfI YTJICBOAOPOAOB).

Temamuueckuit nnan

Paspneinsl nporpamMmsl Komnue | Konnuectso KonuuectBo
CTBO KOHTPOJIBHBIX | IPAKTUYECKHUX
i/ 4acoB pabor pabor
i

1 Pasznen 1. Muoroo6pasue 15 2 2
XHUMHUYECKHX peaKkuuni

1.1 I'maBa 1. Knaccuduxanus 6 1 1
XUMUYECKUX PEAKLUN.

1.2 | I'maBa 2. XuMu4eckue peakiiuy B 9 1 1
BOJHBIX paCTBOpax.

2 Paznea 2. 43 2 5
MHuoroo0pa3ue BemecTs.

2.1 I'nmaBa 3. I'anorensl 5 0 1

2.2 | I'maa 4. Kuciopon u cepa. 8 0

2.3 | I'maa 5. Azot u gocdop. 9

24 | I'maBaé6. 9 1
Yruepoa U KpeMHUI

2.5 I'maBa 7. MeTajuibl 13 1 1

3 Pasnen 3._Kparkuii 0030p BakHeii- | 9 1 0
IIMX OPraHNYeCKNX BellecTB.
I'naBa 8. IlepBoHavanbHble npeacras- | 9 1
JeHus 00 OPraHNYeCcKUX BEIIECTBAX.

Cnucok numepamypul 014 y4auwjuxca:

Y4yeOHUKH:

1.  Pymsuruc I'.E. Xumus: 8 ki1.: yueb. ans obmeodpaszosat. Yupexaenuid / I'.E.
Pymsuruc, @.I'. @enpaman. — M.: IIpocselenue.

2. Tapa H.H. Xumus: 3anaunuk ¢ «moMoinHukom»: 8-9 knaccel / H.H. I'apa. — M.:

[Ipocsemienue
Cnucok numepamypul 011 neodazo208:
1.  Pymsuruc I'.E. Xumus: 8 ki1.: yueb. ans obmeodpaszosat. Yupexaenuit / I'.E.
Pymsutuc, @.I'. ®ensaman. — M.: [Ipocselienue.
2.  Xumus: 8§ KIL.: 3JIEKTPOHHOE MPUIIOKEHHUE K YUCOHUKY.

3. Tapa H.H. Xumus: 3agaunuk ¢ «nomourHukom»: 8-9 kmaccel / H.H. T'apa. — M.

IIpocsemienue.
4. Tapa H.H. Xumus. Paboune nporpammel. [Ipeamernas nunus yue6aukos I'.E.
Pym3utuca, ®@.I'. ®enpamana. 8-9 xnaccel/ H.H. I'apa. — M.: [IpocBemienue.

5. Pagenxuiit A.M. Xumus: qunakruueckuid matepuai: 8-9 ki. / A.M. Pageuxwuii. —

M.: IIpocsewieHue.
6. Tapa H.H. Xumusa. Ypoku: 8 xi1. / H.H. I'apa. — M.: IIpocBenienue.

7. boposckux T.A. Tectsl no xumun. [lepBoHauanbuble XuMudeckue nousatus. Kuc-
nopoa. Bonopoa. Boaa, pactBopsl. OCHOBHBIE KJIaCChl HEOPTAHUUECUX COCIMHEHMM: 8 KIL.: K
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yuebnuky I'.E. Pymsutuca, @.I'. ®enpamana «Xumus. 8 kimace». — M.: M3patenbeTBo «OK3a-
mer», 2010.
Ilepeuens yugposvix unghopmayuonnvix pecypcos:
1. http://ege.yandex.ru/chemistry/
2. http://chem.reshuege.ru/
3. http://himege.ru/
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_sprav
ochnik dlya podg/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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