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ITosicauTenbHas 3anucKa
Pabouas ImporpamMma COCTaBJICHA Ha OCHOBAaHUHU CJICAYIOIIUX HOPMATUBHO-IPABOBBIX JOKYMCHTOB:

1. Koncrurynuust Poccuiickoit @enepanuu.
2. ®enepanbHbIi 3ak0H 0T 29.12.2012 Ne 273-D3 "O6 obpazoBanuu B Poccuiickoit @eneparuu.”
3. IIpuxa3 MunuctepcrBa obpaszoBanusi PO Ne 413 ot 17.05.2012 r. «O6 yTBepkaeHU ¢GeaepatbHOr0 rocy1apcCTBEHHOIO0 00pa30BaTEIIbHOTO

CTaHJapTa CpeaHero oouero oopazoBanus» (B IEHCTBYIOLIEH PEeJaKIUH, C UK3MEHEHUSIMH U JTOTIOJHEHUSIMH );

4. Tlpukaz MunucrepctBa oOpazoBanuss P® Nel015 ot 30.08.2013r. «OO6 yTBepKICHHHM TIOpsJIKA OpPraHU3AMH € OCYIICCTBICHUS
00pa30BaTeNbHON NEATEIILHOCTH 10 OCHOBHBIM OOpa3oBaTeNIbHBIM MpOrpaMMaM - 00pa3oBaTeIbHBIM MPOrpaMMaM HaudajbHOTO OOIEro, OCHOBHOI'O
o011ero u cpenHero oouIero oopa3oBanusy (B JeHCTBYIONIEH peJakliy, C U3MEHEHUSIMU U JIOTIOJIHEHUSIMU );

5. Ilocranosnenne ot 29 aexadbps 2010 r. Nel89 «O6 yreepknenun Canllun 2.4.2.2821-10 «CaHuTapHO-3THAEMHOJOTHYECKHE TPEOOBAHUS K
YCIIOBUSIM M OpraHu3aluu o0yueHus B 0011e00pa3oBaTeIbHbIX YUPEKACHUIX» (B ACUCTBYIOUICH pedaKuu, C U3MEHEHUSIMHU U JIOMOTHEHUSIMH ),

6. OcHoBHast 0Opa3zoBaTebHasK MporpamMma cpenHero obmiero oopasosanus MbBOY COIII ¢. Mcumoo

7. PexoMeHmanmuu TO Mepexoay oOOIIeoOpa3oBaTeIbHBIX OpraHu3anuii PecnyOnwku bamkoprocTaH Ha MSATHAHEBHYIO Y4YEOHYIO HENENIO C
COONIIOJICHNEM MAaKCHMaJbHOH HAarpy3Kd B TeYeHHEe JHS Juid OOydJaromuxcs 10 0oO0pa3oBaTeNbHBIM IporpamMmmaM oOmero o0pa3oBaHUs
COOTBETCTBYIOIIETO YPOBHSI», MPUHATHIX HA PACIIMPEHHOM 3aceJaHuU KoJulernu MuHucTepcTBa oopazoBanus Pecnyonuku bamkoprocran (ipoTokomn
o1 21.02.2019r. Ne 2);

8. CII 3.1/2.4.3598-20 «CaHuTapHO -3MHIEMHUOJIOTUYECKUE TPEOOBaHMs K YCTPOMCTBY, COJEPKAHUIO M OpPraHU3alMUd paboThl 00pa30BaTEIbHBIX
OpraHu3aluii U APYrux OOBEKTOB COLUATBHOW HMHMPACTPYKTYPHI Ul A€Ted U MOJOJEKHU B YCIOBHSIX PACHPOCTPaHEHUS HOBOM KOPOHABUPYCHOMU
uHopexuu (COVID-19)» (yTBepkaeHb! ocTaHOBIEHHEM [ JTaBHOTO roCyJapCTBEHHOTO caHUTapHOro Bpada Poccuiickoit @eneparuu ot 30.06.2020 Ne
16);

9. Meroanyeckne pEeKOMEHIAMK MO OpraHW3aluy padoThl 00meoO0pa3oBaTeNbHBIX yupexaeHuil Pecryomukm Bamkoprocran B 2020-2021
yueOHoM rony (ITpunoxenue 1 k mucbkMy MunuctepcTBa o0pazoBanus u Hayku PecnyOmuku bamkoproctan ot 17.08.2020 Ne 4-10603).

10. VYue6nsiit mman MBOY COII c. UcumoBo
11. Tlonmoxxenwue o padoueit mporpamme MBOY COII c. Mcumoro

OCHOBHBIMHM BOIIPOCAMH XWMHH SIBJISIFOTCSI U3YUYEHHE COCTaBa U CTPOEHHUS BELIECTB, 3aBUCUMOCTH X CBOWCTB OT CTPOEHMUS,
KOHCTPYUPOBAHUE BEILECTB C 3aJaHHBIMU CBOWMCTBAMH, UCCIIEIOBAaHUE 3aKOHOMEPHOCTEN XMMMYECKUX IPEBPALICHUN U IyTEU
YIIPABJICHUSI UMHU B LEJIAX MMOJyYEHHUs BELIECTB, MATEPUAJIOB, DHEPTUU.

B ocHOBY Kypca noJIOKEHBI UACH:

- MAaTepUAJIBLHOTO €MHCTBA BEUIECTB IPUPOAbI, 00YCIOBIEHHOCTH CBOMCTB BEUIECTB UX COCTABOM U CTPOCHUEM;

- IO3HABAEMOCTH CYLIHOCTU XMMUUYECKUX MPEBPALLECHUHN C IIOMOIIBI HAYYHBIX METOJIOB.



N3yyeHnue xumMuu B cTapiiei 1Koyie Ha 6a30BOM ypOBHE HAIPaBJICHO HA JOCTUXKEHUE CISAYIOIIUX IENIei:
v' OcBOEHHE 3HAaHHH O XUMHYECKOW COCTABISIONICH €CTECTBEHHOHAYYHONM KapTHHBI MHpPa, BaXKHEHIIHMX
XUMUYECKUX MOHATH, 3aKOHAX U TEOPUSIX;
v OniajieHrie yMEHUSIMH PUMEHSTH TTOJy4eHHBIE 3HAHUS U1 00BSICHEHUS Pa3HOOOPa3HbIX XUMHUYECKUX SIBJICHUIA
Y CBOICTB BEILIECTB, OLICHKU POJIU XUMHUH B PA3BUTHU COBPEMEHHBIX TEXHOJIOTUH U MOJYyYEHUU HOBBIX MaTE€pPUAIOB;
v PasBuTHe MO3HABAaTEIbHBIX HHTEPECOB M HMHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH B IPOIECCE CAMOCTOSTENHLHOTO
MPUOOPETEHUS XUMUYECKUX 3HAHUH C UCTIOJI30BAaHUEM PA3TMYHBIX HCTOYHHKOB HH(OPMAITUH;
v' Bocnuranue yOeXIEHHOCTH B IMO3MTUBHON POJIM XMMHHM B JKH3HH COBPEMEHHOIO OOIIECTBA, HEOOXOIMMOCTH
XUMUYECKHU TPAMOTHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO U OKPY>KAIOIEH Cpefie;
v IlpuMeHeHrE TOTYYEHHBIX 3HAHUM M YMEHHUH 1151 0€30I1aCHOTO MCIIOJIb30BaHMS BELIECTB U MAaTEPHAJIOB B OBITY,
CEJIBLCKOM XO3SIMICTBE M Ha MPOU3BOJCTBE, PEIICHUS MPAKTUYECKUX 3a/Jad B MOBCEIHEBHOM >KU3HU, MPEAYNPEKICHUS SIBICHUH,
HaHOCSIIIMX Bpe[l 30POBbIO YEJIOBEKA U OKPY’KAIOIIEH cpeie.
[Iporpamma mo XUMHH ISl IOJHOTO CPEAHETO 0Opa30BaHUsl COCTABIICHA U3 pacueTa 4acoB, YKA3aHHBIX B 0A3MCHOM IUIaHE
(kypc paccunTad Ha 2 yaca B Hezento B 10 kimacce u 2 yaca B Hezento B 11 kiacce).

Conepkanue MporpaMMbl BKIIFOYAET OCHOBBI O0IIIEH, HEOPTaHUYECKON M OPraHUYECKON XUMUH.

B cTpykTypupoBaHMM Kypca OpraHMYECKOM XMMHM BHadayie JAIOTCS KPAaTKUE CBEJEHHUS O CTPOCHUH, KilacCUUKAIWU,
HOMEHKJIAType OpPTraHUYECKUX BEIIECTB, OCOOEHHOCTAX PEAKIUMA ¢ UX ydyacThueM. Takas BO3MOXXHOCTh MOSBIISIETCS IOTOMY, YTO B
9 KJ1acce OCHOBHOM LIKOJIbI yHAIIUECS YK€ MOMYyUUIIM HEKOTOPOE MPECTaBIeHNE 00 OpraHUYECKUX BEIIECTBAX.

CdopmupoBaHHbIE TAKUM 00pa3oM TEOPETHUUYECKUE 3HAHUS 3aTEM Pa3BUBAIOTCA Ha OOraToM (PaKkTOJIOTHMUECKOM MaTepuase
P PACCMOTPEHUM KIIACCOB OPraHMYECKUX COCAMHEHHM, KOTOPhIE PACCMAaTPUBAIOTCS B MOPSIKE MX YCIOXKHEHHS: OT Ooiee
MPOCTBIX — YIJIEBOJIOPOJOB O HAMOOJEE CIOKHBIX — OUOMOJUMEPOB. DTOT MOAXO MO3BOJSET TIIyOKE M3yUYUTh OPraHUYECKUE
BEILIECTBA.

Unest o Bemymiel posin TEOPETUUYECKUX 3HAHUW B MpoIlecCe M3ydeHUsi OoraTeilInero Mupa BEIIECTB U PEaAKIUN Kypca
«OpTraHryYecKasi XMMHUs CTajla OCHOBOW KOHCTPYHMPOBaHUS U Kypca «o0rias xumus». Ha 6aze oOumx moHATHii, 3aKOHOB U TEOPUN
XUMUU Y CTapIICKIACCHUKOB (POPMUPYETCS IIEIOCTHOE TMPEACTABICHHE O XWMHUYECKOW HayKe, O €€ BKIaJe B EIUHYIO
€CTECTBEHHOHAYYHYIO KAPTUHY MUPA.



Kypc oOmeit xumun usyyaercss B 11 knacce M HampaBiieH HAa MHTErPALMI0 3HAHUM y4YalUXcsl MO HEOPraHWYECKOM U
OpPraHMYECKOM XMMHM Ha CaMOM BBICOKOM YpOBHE oO0uIeo0pa3oBaTeiabHOM IIKOJBL. Beaymass naes Kypca — LEIOCTHOCTb
HEOPTaHWYECKOM M OPraHWYECKOM XMMHUU Ha OCHOBE OOILIHOCTU MX MOHSATUH, 3aKOHOB M TEOPHi, a TaKK€ €IUHBIX MOIXOJ0B K
KJIaCCU(PHUKALMU OPraHUYECKMX M HEOPraHUYECKHUX BEIECTB M 3aKOHOMEPHOCTSM IPOTEKaHMsI XUMHUYECKHUX peakuuid. Takoe
IOCTPOEHUE Kypca OOILIeH XMMHM MO3BOJIAET MOJBECTH yYalIUXCsl K NOHMMAaHUIO MAaTepUalIbHOCTH U MO3HABAEMOCTH €JUHOIO
MHpa BELIECTB, IPUYHH €r0 KPaCOYHOI0 MHOT000pa3usi, BCEOOIIEH CBSA3H SBJICHUM.

Bce »T0 gaet ydanmmcsi BO3MOKHOCTD HE TOJIBKO JIy4llle YCBOUTh COOCTBEHHO XUMUYECKOE CO/IEPKAHKE, HO U TIOHSITH POJIb
¥ MECTO XMMHUU B CUCTEME Hayk o npupoze. CTpykTypa Kypca MO3BOJISIET B MOJHONW MEpE MCIOIB30BaTh B O0yUYEHUH JTOTHUECKUE
Ollepaly MBIIIJICHUS: aHAJIU3 U CUHTE3, CPABHEHUE U aHAJIOTHMIO, CHCTEMAaTH3aLUI0 U 00001ICHHE.

3HAYUTENBHOE MECTO B COJIEP’KaHUU Kypca OTBOAUTCA XUMUYECKOMY SKCIiepuMeHTy. OH JaeT BO3MOKHOCTh ()OPMUPOBATH
y y4almxcs ClelHaIbHbIE NPEIMETHbIE YMEHHS NpU paboTe ¢ XUMUYECKUMH BEIIECTBAMH, BBINOJHEHUU NMPOCTHIX XUMUYECKUX
ONbBITOB, & TAK)KE€ YYUTh LIKOJHbHUKOB O€30IaCHOMY M 3KOJIOTMYECKM IPAMOTHOMY OOpAaIeHUIO C BEIIECTBaMU B OBITY W Ha
IIPOU3BOJICTBE.

JlanHast mporpaMMa mnpeaycMarpuBaeT (OpMHUPOBAHHUE Y y4aIIMXCsl OOIIEy4eOHBIX YMEHHUI M HABBIKOB, YHUBEPCAJIbHBIX
CHOCO0O0B JEATENHOCTH U KIIOYEBBIX KOMIETEHUUN. B 3TOM HampaBieHUN NpUOpUTETaMU JUIsl Y4e€OHOTO MpeaMeTa «XUMHUSD» B
cTapuiel mkose Ha 0a30BOM YpPOBHE SBISIOTCA: YMEHHE CaMOCTOSITEIbBHO M MOTHBHUPOBAHHO OPraHU30BBIBATH CBOIO
MIO3HABATEJIbHYIO JAESTEIbHOCTh (OT NMOCTAHOBKM LENM JO MOJIyYEHHS M OLEHKH pe3yJibTaTa); ONpPEEICHHUE CYIIHOCTHBIX
XapaKTePUCTHK H3Y4aeMOro OOBEKTa; YMEHHE pa3BEepHYTO OOOCHOBBIBATH CYKJIEHHUS, [aBaTh ONPEICICHUS, NPUBOIUTH
JI0OKa3aTeIbCTBA; OLICHUBAHME M KOPPEKTUPOBKA CBOETO IIOBEIACHUsS B OKPYXKAIOLIEH CPEAE; BBIINOJHEHUE B IIPAKTUYECKOMU
NEeSATEIbHOCTY W B IOBCEIHEBHOW JKM3HU DSKOJIOTMUECKMX TpeOOBaHUW; HCIIOJIb30BAaHUE MYJIbTUMEIUUHBIX PECYPCOB U
KOMITBIOTEPHBIX TEXHOJOTMH Ajig 00pabOTKH, mepedadyd, cucTeMaru3aluu UHGOpMal, co3laHue 0a3 JTaHHbBIX, MPE3CHTALMH
PE3yJbTaTOB IMO3HABATEIBHON U MPAKTUYECKON IEATENBHOCTH.

B ocHOBY nporpaMMbl 0JIOKEH MPUHLIKI pa3BUBaroliero ooyuyenus. [Iporpamma onupaercs Ha MaTepual, U3y4eHHBIN B 8—
9 xyaccax, MO3TOMY HEKOTOpBIE TEMBI Kypca pacCMaTpHUBAIOTCS IIOBTOPHO, HO YK€ Ha 00jiee BBICOKOM TEOPETUYECKOM YPOBHE.
Takoll moaxoa MO3BOJISIET YINIYOJISITh M Pa3BUBATh MOHSATHUE O BELIECTBE MU XMMHUYECKOM MPOILECCE, 3aKPEIUIATh MPONACHHBIN
MaTepuaj B aKTUBHOW MaMSTH yUaIlIUXCs, a TAKXKE COXPaHATh IPEEMCTBEHHOCTh B Ipoliecce 00ydeHusl.

Benymas posib B paCKpbeITHH COIEpkKAHUA Kypca XUMuM 11 Knacca NpUHAIUIEKUAT JIEKTPOHHON TEOPUH, TEPUOIUYECKOMY
3aKOHY M CHCTEME XMMUYECKUX 3JIEMEHTOB Kak HanboJiee 00IKUM HayYHbIM OCHOBAM XUMHH.



B nmaHHOM Kypce CHUCTeMaTHU3UPYIOTCs, 00O0OIIAIOTCS W YIIIyOJNSIOTCS 3HAHUS O paHee M3YYCHHBIX TEOpPHUSIX U 3aKOHAX
XMUMHUYECKON HayKH, XUMHUECKUX MPOIleccax U MPOU3BOICTBAX.

[Iporpamma oGecrieyrBaeT CO3HATEIFHOE YCBOCHHE YYAITUMHCS BAaKHEHIIMX XMMHYECKHX 3aKOHOB, TEOPHH U MOHSITHUH;
dbopMHupyeT MpencTaBlIeHUE O POIM XUMHH B Pa3BUTHH PAa3HOOOPA3HBIX OTpaciel NMPOU3BOACTBA; 3HAKOMUT C BEIIECTBAMH,
OKpY>KaloIIMMU uYenoBeka. [Ipy 3TOM OCHOBHOE BHUMAaHHE YIENSETCS CYHIHOCTH XMMHUYECKHX pEeakIuid M METoAaM WX
OCYILECTBIICHUS, a TAK)KE CIIOCO0aM 3aIIUThl OKPY>KAIOUIECH Cpebl.

B menoM Kypc MO3BOMSIET pa3BUTh MPEJICTABICHHS YYalUXCS O TO3HABAEMOCTH MHpA, €IWHCTBE >XMBOW U HEKHUBOMN
npuponbl, cHOPMUPOBATH 3HAHUS O BAKHEUIIMX AacleKTaX COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI MHpa, YMEHHS,
BOCTpeOOBaHHBIE B TOBCEJIHEBHON >KM3HU M TIO3BOJISIOIIME OPUEHTHPOBATHCS B OKPYKAIOIIEM MHUpPE, BOCIMUTATh 4EJIOBEKa,
OCO3HAIOUIET0 ce0s YaCThIO MPUPOJIBI.

JlanHast mporpaMMa mpeaycMaTpuBaeT (OPMUPOBAHHME y yYAIIMXCS OOIIEYy4eOHBIX YMEHUN W HABBIKOB, YHHBEPCAIbHBIX
CHOCOOOB JEATENBHOCTH M OOIIMX KOMIIETCHIMH. B 3TOM HampaBlieHMM TPHOPHUTETaMHU Jid y4eOHOTO TIpeaMeTa XUMHUS B
cTapuieil 1mKkosie Ha 6a30BOM YPOBHE SIBJISIOTCSL:

[ YMeHMe caMOCTOSTeIbHO U MOTHUBUPOBAHHO OPTaHU30BBIBATH CBOIO TIO3HABATEIILHYIO 1eATEeIILHOCTD;

[ Mcniosib30BaHue 3JIEMEHTOB IPUYMHHO-CIICCTBEHHOIO U CTPYKTYPHO-(DYHKIIMOHAJIBHOTO aHAIN3a;

] YMeHme pa3zBepHyTO OOOCHOBBIBATh CYXK/ICHUS, 1aBaTh ONPEACICHUs, IPUBOJUTH I0KA3aTEIbCTBA,;

1 OueHuBaHue U KOPPEKTHPOBKA CBOETO MOBEJCHUS B OKPYXKAIOIIeH cpesie, BHIOTHEHNE B TPAKTHUSCKOH eI TebHOCTH U
B [IOBCE/IHEBHOM JKM3HM SKOJIOTMUECKUX TPEOOBAHUN;

[l Hcnonb3zoBaHHe MyJIbTUMEOUIHBIX PECYPCOB M KOMIIBIOTEPHBIX TEXHOJOTMH i  00paboTKH, Tepenau,
cUCTeMaTh3aluu WHGOPMALUK, CO3/aHus 0a3bl JaHHBIX, MPE3EHTAIlMM PE3yJIbTaTOB TIO3HABATENFHOM W MPAKTHUECKON
JESITEIbHOCTH.

[TpropureTamMu AJIs MIKOJBLHOTO Kypca XMMHUH Ha dTare cpeaHero odmero oopazoBanus seisercs I[lo3naBarebHast
AeATEJbHOCTD:

® 1ICTIOJIb30BAHME ISl TIO3HAHUS OKPY>KAIOILIEr0 MUpa Pa3IMYHbIX €CTECTBEHHO-HAYUYHBIX METOJI0OB: HAOIIOACHHUS,
M3MEpEHUS, SKCIIEPUMEHTA,

MOJICTTUPOBAHUS;

e popmMupoBaHue YMEHUH pa3nudaTh (PaKThl, TUIIOTE3bI, IPUUUHBI, CIICJICTBUS, TI0KA3aTEIHLCTBA, 3aKOHBI, TEOPHH,



® OBJIa/ICHUE a/ICKBaTHBIMU CIIOCOOAMM PEIICHUSI TEOPETUUECKUX U IKCIIEPUMEHTAIIBHBIX 3a/1a4;
® MPUOOPETEHUE OTBITA BHIABUKECHHSI TUTIOTE3 JJIsl OOBSICHEHUS N3BECTHBIX (DAKTOB U JAJISl IKCIIEPUMEHTATbHON POBEPKHU
BBIJIBUTa€MBIX THUIIOTES.

dopMbl OpraHu3anuu o0yuyeHusl: MHIUBUAYaJIbHAS, TTapHasi, TPYIIOBas, HHTEPaKTUBHAs

MeToabl 00y4eHust:

-ITo uCTOYHMKY 3HAHMI: CJIOBECHBIE, HATJISIHBIC, TPAKTUYCCKUE;

-ITo ypoBHIO 03HaBaTEILHON aKTUBHOCTH: MTPOOJIEMHBIN, YaCTUYHO-TTIOMCKOBBIHN, O0BICHUTEILHO-UILTFOCTPATUBHBIN;

-Ilo mpuHIUITY pacdieHEHUs WM COSIWHCHMS 3HAHUMN: aHAIMTHUYECKUN, CUHTETHYECKUM, CpaBHUTEILHBIN, 0000IIAOIINM,
KJIacCU(PUKATTMOHHBIN.

TexHonorum 00y4eHusi: MOTYyJIbHO-KOMIIETEHTHOCTHBIN MOJIXO/, IIPOEKTHBIN MOJIXO0/, TNYHOCTHO-OPUEHTUPOBAHHBIM.

I/ICXOIIHBIMI/I AOKYMEHTaAMH VIS COCTaABJICHUA IIPUMEPa paﬁoqeﬁ IporpaMmMsbl SBUJINCH.

- denepanbHBI KOMIIOHEHT TOCYAapPCTBEHHOTO CTaHaapTa oOIero oOpa3oBaHus, YTBEPKIACHHBIN MprUKa3oM MUHHCTEPCTBA
obpazoBanus PO Ne 1089 ot 05.03.2004;

- OenepalibHBIN TIEPEUYCHb YICOHUKOB, PEKOMEH/I0BAHHBIX (TOMYIIEHHBIX) MUHUCTEPCTBOM 00pa30BaHus K UCIIOJIb30BaHUIO B
o0pa3oBaTeNbHOM TIPOIIECCE B 0OOPA30BATEIBHBIX YUPEKIACHUSIK, PEATU3YIOMIUX 00pa30BaTelIbHbIE MPOTPaMMbl OOIIETO
o0Opa3oBaHus;

- IIucebmo MununcrepctBa obpazoBanusi u Hayku PD ot 01.04.2005 No 03-417 «O mepeune y4eOHOTO M KOMITBIOTEPHOTO
00OpyTOBaHUs JIJIsl OCHAIICHUS 00pa30BaTeIbHBIX yupekaeHui» (//BectHuk oOpaszoBanus, 2005, Ne 11 mmm caut http:/ www.
vestnik. edu. ru).



Pabouas nmporpamma pa3paborana Ha ocHoBe aBTopckoil nmporpammsel O.C. ['abpuensina, coorBeTcTBYO1IEH DenepanbHOMy
KOMITOHEHTY TOCYJapCTBEHHOTO CTaHAapTa oOIiero oOpa3oBaHUs W JAONYIIEHHOW MUHHUCTEPCTBOM OOpa30BaHUS U HAyKd
Poccuiickoit deneparuun. (I'adpuensu O.C. [Iporpamma kypca xumuu 11 8-11 kimaccoB 0011eo0pa3oBaTeNbHBIX YUPEKICHUM
/O.C. T'abpuensH. — 2-e u3z., nepepad. u gomn. — M.: IIpoda, 2005.),a Takke-Ha OCHOBE NMPUMEPHOM MPOrpaMmbl U3 COOpHUKA
(ITpumepnbie porpamMmsl 1o yueOHbIM npeameraM. Xumusi, 10-11 kmaccer.M.:I1pocemienne,2012)

Conep:xkanue y4eOHOW TUCHUILTUHBI
10 kiace
Tema 1: BeeieHne B opranniecKyio Xummio (2 yaca)
[Ipenmer opraHmdeckoil xumuy. B3auMOCBSI3p HEOPraHMYECKUX U OpraHMYecKUX BeriecTB. OCOOEHHOCTH OpraHMYeCKHUX COSIVHEHUHA U
PEAKIMM C UX YYACTUEM.

OCHOBHBIE MOJIOYKEHMSI TEOPUH XUMUYECKOTO CTPOEHHS OPraHMYeCcKuX coemHeHni A. M. byiepoBa. XMMHYECKOE CTPOCHHE KaK MOPSIIOK
COCZIMHEHHSI aTOMOB B MOJIEKYJIAX. 3aBUCHMOCTb CBOMCTB BEILECTB OT XMMHMYECKOIO CTIPOCHMSI MOJIEKYH. M3omepus. 3HaueHue Teopuu
XAMHAYECKOTO CTPOCHHUS.

Lemoncmpayuu
1. OGpa3iibl OpraHMYEeCKUX BEIIECTB, U3/IETUS U3 HUX.
2. llapocTep>kHEBbIE MOJEIIN MOJICKYIL.

Tema 2: YrieBogopoanbl (16 yacoB)

VYrneBonopos! (IpeaeibHbIe, HeNpeelbHbIe, apOMAaTUYECKUE).

DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHME MOJEKYJIbl MeTaHa. SP°-rubpuamsanus oOpOMTalneil aroma yriepoa.
I'oMmonornyeckuil psii, HOMEHKIATypa M W30MEpUsl YINIEPOAHOro ckenera. PU3N4eCKUe CBOWCTBA AJIKAHOB U MX 3aBUCUMOCTb OT
MOJIEKYJIIpHOM Macchl.  XMMHUYECKHE CBOMCTBA: TaJIOTEHHpOBaHME (Ha MpUMEpe MeTaHa M JTaHa), TOpPEHUe, TEePMUYECKHUe
IIpeBpalleHus (pa3ioyKeHue, KPEKUHT, JeTUIpUpoBanne, nsoMeprsanus). Konsepcus Merana. HaxoxaeHre B IpUpoJe U IPUMEHEHNE
AJIKAHOB.

AJIKeHBI. DIIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHWE MOJIEKYJIbl OJTHIEHA. SP>-TuOpHam3alMs opOuTanell aroma
yraepoja. 6-CBsizu U m-CBA3U. ['oMosiornueckuit psii, HoMeHkiarypa. CTpykrypHas uzoMepust (M130MepHsi yriaepoJHOr0 CKeeTa u
MOJIOKEHUS ABOMHON CBSI3U B MOJIEKYJIE). 3aKOHOMEPHOCTH U3MEHEHUS PU3NYECKUX CBOMCTB aJKEHOB. XUMHYECKUE CBOICTBA




(Ha mpuMepe STUJIEHA): PEeaKUUU MPUCOCIUHEHMs (TUAPUPOBAHUE, TaJIOr€HUPOBAHME, TUAPOTAJIOreHUPOBAHUE, TUAPATALIUS),
OKHUCJIEHUS (TOPEHHE) U TTOJIMMEPHU3ALIIH.

[IpomblliuieHHBIE U JTAOOPATOPHBIE METOMBI TOJYYEHHUS alKEHOB: JETHAPUPOBAHUE M TEPMUYECKUN KPEKUHT aJIKaHOB H
JeruipaTanus CupToB.

Ankanguensl. IloHsTHe O JHMEHOBBIX YyrieBojgoponax. byrammwen-1,3 (auBunmi) u 2-metmnoOyramuen-1,3 (u3ompen).
[TonydyeHue u XMMUYECKHUE CBOMCTBA: PEaKIMU MPUCOCAMHEHUS U MoJUMepu3aui. HaTypanbHbIl M1 CHHTETHYECKHE Kay4dyKH.
Bynkanusauus kayuyka. Pe3una. [lpumenenune kayuyka u pe3unsl. Paboter C. B. Jlebenesa.

AJKUHBI. DJIEKTPOHHOE Y MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI arleTuiieHa. SP-I'ubpuausaius opOuTaneid atoMa yrieposa.
['oMornormyeckuid psizi, M30MepHsi M1 HOMEHKJIATypa alkuHOB. DH3MYECKMEe M XMMHYECKUE CBOWCTBA (Ha NpHMeEpe aueTwieHa). Peakimm
MPHCOEAMHEHNS (TMIPUPOBAHKE, TATIOTEHUPOBAHUE, THAPOTAIONeHUPOBAaHKE, THIpaTalys), okuciaeHus (ropenue). Ilomydyenne anerniena
KapOWJIHBIM U METAaHOBBIM CIIOCO0aMU, €ro MpUMEHEHHE.

[Muknoankanel. HoMeHknarypa, noiayyenue, Gu3n4ecKue 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE.

Apenbl. CocTaB U CTpOECHUE apeHOB Ha IpuMepe OeH3oma. dusndeckre cBoicTBa 0€H305a, €r0 TOKCUYHOCTh. XUMHUYECKUE
CBOMCTBA: peaklIMM 3aMelleHHUs (HUTPOBAaHUE, TaJIOTEHUPOBAHUE), NPUCOEAUHEHUS (THUIAPUPOBAHUE, XJIOPUPOBAHHE), TOPEHHUS.
[TonyueHnue u npuMeHeHne OEH30Ia.

['eneTnueckas B3aMMOCBS3b YIJIEBOJOPOIOB.

[TpuposHblE WCTOUYHUKH YTIEBOJOPOAOB M MX mnepepadborka. IIpuponHbiii v nomyTHbI HEQTAHOW ra3pl, UX COCTaB U
IPUMEHEHHE B Ka4eCTBE MCTOYHMKA YHEPrUM U XMUMHUecKoro ceipbsi. Hed1b, ee coctaB u cBoiictBa. [IpoaykTsl ppakunoHHON
neperonkn Heptu. Kpekunr HedrenpoaykToB. OxraHOoBoe umnciao OeH3umHOB. OxpaHa OKpyXKarolled cpeasl Npu
HedTenepepabOTKe U TPAHCIIOPTUPOBKE HEPTEITPOTYKTOB.

Hemoncmpayuu

1. Ilpumepsl yrieBogopoAOB B pa3HbIX arperaTHbIX COCTOSHUAX (MpomaH-OyTaHOBasi CMECh B 3aKUTrajke, O€H3uH, mapaduH,
acaibT)

2. Cxema 00pa30oBaHusl KOBAJICHTHOM CBSI3W B HEOPTAHMUECKUX M OPTAaHUYECKUX COCTUHEHUSIX.

3. apocTepskHeBbIe U MAaCIITAOHBIE MOJIETH MOJIEKYJT METaHa U APYTUX YTIIEBOJAOPOIOB.

4. OnpeneneHre HaJIU4Us YIIIepoia U BOJIOPOa B COCTaBe METaHa MO MPOIYKTaM FOpEHUsI.

5. Buneoorsitel: ['openne merana, mapaduHa B yCIOBUSIX M30bITKa M HEAOCTaTKa KUCIOpoAa. B3pbIB cMecn MeTaHa C BO3MYXOM.
OtHolteHre MeTaHa K OpOMHOM BOJIE.




6. Tabnua «CpaBHEHHE COCTaBa aJIKaHOB U AJKEHOBY.
7. lllapocTep>kHeBas U MaclITaOHas MOAEIIA MOJIEKYJIbI ATUJICHA.
8. IlomydyeHue 3THIICHA U €T0 CBOMCTBA: TOPEHHE, B3aMMOJICUCTBHE ¢ OPOMHOM BOJIOM.
9. OTHOLLIEHNE KaydyKa U PE3UHBI K OPraHUYECKUM PACTBOPUTEISIM.
10. Pa3znoskeHue kayuyKka Mpu HarpeBaHUM U UCTIBITAHUE HA HEMPEAEIbHOCTh MPOAYKTOB Pa3JIOKEHUSI.
11. HapoctepxHeBas 1 MaciTabHast MOJIEIN MOJIEKYJIbI alleTUJICHA.
12. Tlony4yenwue aneTuieHa KapouIHbIM CIIOCOOOM U €r0 CBOMCTBA: TOPEHHE, B3aUMOJICICTBIE ¢ OpOMHON BOIOH.
13. Mopenu MoJieKyJibl OeH30a.
14. OTtHOomenune 6eH301a K OpOMHOI BOJIE.
15. l'openne 6en3omna.
16. Komnexuwmst 06pa3iioB HeDTH U IPOTYKTOB €€ MepepadOTKH.
lIpakmuueckue u 1abopamopnvle padonivl
[TpakTrueckas padbota «M3roroBiaeHne Moenei MOJIEKYJT YTI€BOIOPOI0BY
JlaGoparopHas pabota «OnpeeneHne 3IeMEHTapHOTO COCTaBa OPraHUYECKUX COSMHEHUI)
[TpakTnueckas padbora «Pemenue 3anau»
JlaGoparopHas padoTta «llomyueHue 3TuI€HA U OMBITHI C HUM
[TpakTrueckas padota «O3HakomiieHue ¢ Kouiekuuen «HepTs 1 npoayKThl ee nepepaboTKu»»
Cemunap
Hedts 1 ciocobsl ee nmepepaboTku
KonTponbsHas padota o teme «YTiIeBOI0pOAb»
Tema 3: Kuciopoacoaep:xkammue opranndeckue coequnenus (30 yacon)

Cnuptel. @yHKIHOHANBHAS TPYyNNa, KIACCU(PUKALMS: OJJHOATOMHbIE U MHOTOATOMHBIE CITUPTHI.

[IpenenbHble onHOaTOMHBIE cnupThl. HoMeHKiatypa, H30Mepus M CTPOCHHE CHUPTOB. BoJopomHas CBs3b MEXIY
MOJIEKYJIaMU U €€ BJIMSHUE Ha (PU3MUECKHE CBOWMCTBA CIMPTOB. XUMHUYECKHE CBOMCTBAa CIUPTOB (HAa IpUMEpE METaHola U
ATaHOJIa): 3aMElIeHHEe aToMa BOJOpPOJAa B TUAPOKCHIBHOM TpyIIe, 3aMEelIeHHWE THAPOKCUIILHON TpYNIbl, OKHUCJIECHHE.
KauecTBennas peakuus Ha cnupThl. [loydyeHne u npuMeHeHne CIUPTOB, (PU3MOJIOTHYECKOE JeCTBHE HA OPraHU3M YeIOBeKa.

MHoroaromMHble COUPTHI: STUICHIJIUKOIb U TIULEPUH. TOKCUYHOCTD ATHICHTTIMKOMS. OCOOEHHOCTH XUMUYECKUX CBOMCTB
Y IPAKTUYECKOE MCIOJIb30BaHME MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peakuus.




®enon. IlomyuyeHue, Qusnyeckue M XHUMHUYECKHE CBOWCTBA (peHosa. Peakuuu ¢ ydacTMeM TMIAPOKCUIBHOW TpYMIbl U
OEH30JIbHOTO KOJIbLA, KaueCTBEHHas peakiys Ha ¢eHon. Ero mpomelnuieHHOE ucnonb3oBaHue. JleiicTBue (eHona Ha KHBbIE
opranu3mMbl. OXpaHa OKpyKarolleil cpeibl OT IPOMBIIUIEHHBIX OTXO/J0B, COAEPKALIMX (HEHO.

Ansneruapl. CocrtaB, obmast (opmyna, HOMEHKJIATypa M HM30MEPUs NPENEIbHBIX albJAECTUAOB. DJIEKTPOHHOE CTPOECHHE
KapOOHWJIBHOM TpYIIbI, OCOOCHHOCTH JBOMHOW CBs3u. PU3NUECKHE M XMMHUYECKHE CBOWCTBA (HAa NpPUMEPE YKCYCHOIO WIH
MYpPaBbUHOTO aJbJErH/1a): PEaKkUuu MPUCOSCAUHEHUS, OKHCIEHHUs, nojaumepuszanuu. KauecTBeHHblE peaklMM Ha allbJETU[Bbl.
Aueranbaerua u GopManbAETHa: MOJyYeHUE U TpuMeHeHue. [{eficTBre anbAeruoB Ha KUBbIE OPTaHU3MBI.

KapGonoBrsie kucnorel. Kinaccupukanuss kapOOHOBBIX KHCIOT: MpeaeibHbIE, HENpeaeIbHbIe; HHU3IINE W BBICIINE
KHUCJIOTHI. ['OMONOTHYeCKuil psii MpeaeabHbIX OJJHOOCHOBHBIX KUCIO0T. HOMeHKkIaTypa, nusomMmepus, CTpoeHHEe KapOOK CUITbHOU
rpynmnbl. u3znyueckue U XMMUUECKHUE CBOMCTBA: B3aMMO/ICHCTBHUE C METalIaMi, OCHOBAHUSIMU, OCHOBHBIMHU U aM()OTEPHBIMU
OKCHJaMH, COJISIMU, CHUPTAMH; PEAKIIUH C YYACTUEM YIJIEBOJOPOJHOTO PAUKAIIA.

Oco0OEHHOCTH CTPOEHHUS U CBOMCTB MypaBbUHOM KUCHOTHI. [loydeHne u npumMeHenne KapOOHOBBIX KUCIOT.

CpaBHEHHE CBOWCTB HEOPTAHUYECKUX U OPTaHUYECKUX KUCIIOT.

Crnoxuble 3¢upbl kKapOOHOBBIX KucioT. CocTaB, HOMeHKIaTypa. Peakuust srepudukanuu. ['uaponns cioxHbIX 3(UPOB.
[Tpumeps! CI0KHBIX 3PUPOB, UX HU3NUECKUE CBOMCTBA, PACIIPOCTPAHEHUE B IPUPOJIE U IPUMEHEHHE.

Kupel. CoctaB u ctpoenue. JKupsl B pupoje, ux cBoicTBa. ['maponu3 M TMAPUPOBAHUE KUPOB B MPOMBILUICHHOCTH.
IIpeBpareHus ;xupoB B opradusme. [Iniesas IEHHOCTH JKUPOB U MPOAYKTOB Ha MX OCHOBE.

Mpbina — coaM BbICHIMX KapOOHOBBIX KUCIOT. CocTaB, NOJyYeHUE U CBOMCTBA MblIa. CUHTETHUYECKHE MOIOIINE CPEICTBA
(CMC), ocoOeHHOCTH X CBOMCTB. 3amuTa npupojs! ot 3arpsizaenus CMC.

[TonudpyHKIMOHAIBHBIE COETUHEHUS

VYrneBoapl. I'moko3a. Ctpoenue monekynsl (anpaeruanas ¢gopma). dusmyeckne M XUMHUYECKHE CBOWMCTBA TJIHOKO3BI.
Peaknuu ¢ yyacTueM anpJerMAHOM M THAPOKCUIIBHBIX Tpymnm, OpokeHue. [IpupogHble MCTOYHUKH W CIOCOOBI MOJYyYEHUs
IIII0KO3bl. bronornueckast ponap u npumeHenue. Opykrosa kak m3omep riatoko3bl. CocTaB, CTPOEHUE, HAXOXKIEHUE B MPUPO/IE,
OuoJioruyeckas poJb.

Caxapoza. CocrtaB, Qu3nyeckue CBOWCTBA M HAXOXKJIEHUE B MpHUPOAE. XUMHUYECKUE CBOMCTBA, MOJYyYEHHE U MPUMEHEHHUE
caxapo3bl. buosiornueckoe 3HaueHHE.
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Kpaxman — mnpupoaunsiii monumep. CocTaB, Qu3nueckue CBOWCTBA W HaXOXJAEHHUE B MpUpPOJE. XHUMHUUECKHUE
CBOICTBa, MojydeHUe M mnpuMeHeHue. lIpeBpamieHuss NUIIEBOro Kpaxmalia B opraHusMme. [JIMKOreH, poJyib B
OpraHu3Me 4yeJOoBEeKa U )KMBOTHBIX.

[Henntono3za — npupoaHsli noiaumep. CTpoeHHE M CBOWCTBA LENIKOJI03bI B CPaBHEHHMH C KpaxMajaoM.
Haxoxaenue B nmpupoje, Ouosiornyeckas pojb, HOJYy4eHHE U IPUMEHEHHE 1EJIITI0JIO3HI.
Jlemoncmpauuu

1. PacTBOpUMOCTH CIUPTOB B BOJE.

2. XuMU4ecKHe CBOMCTBA CIIUPTOB: TOPEHUE, B3aUMOICUCTBHE C HATPUEM U TUXPOMATOM HATpHs B KUCIOTHOM cpejie.
3. PacTtBOopuMOCTH (peHONa B BOZIE MIPH OOBIYHON TEMIIEpAType U MPU HArpeBaHUH.

4. BoitecHenue (heHosa u3 (heHoATa HaTpUsl yrOJIbHON KUCIOTOM.

5. KauecTBenHas peakius Ha (HEHOIL.

6. CBoiicTBa METHIIaMHUHA: TOPCHHUE, B3aUMOJICHCTBHE C BOJAOW U KHCIOTaMHU.

7. Monenu MOJIEKYJT METaHaJsl U TaHAJIA.

8. BaumopeiictBue popmaiipaerua ¢ aMMUadyHbIM PacTBOPOM OKCHAA cepeldpa (peakius «cepeOpsHOro 3epKaiiay).
9. Tabnuia «I"'oOMONOTHYECKUH Psi/i MPEACIbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KHCIOT.

10.06pa3s1ibl pa3IuyHbIX KapOOHOBBIX KUCIIOT.

11.Ot1Homenne kapOOHOBBIX KHCIIOT K BOJIE.

12.KadecTtBeHHas peakius Ha MypaBbUHYIO KUCIIOTY.

13.Peakiust «cepeOpsHOTO 3epKajiay Ha MPUMEPE TITFOKO3BI.

14.BzaumogaeiicTBue riatoko3bl ¢ TuapokcuaoM Meau(Il) mpu oObIYHBIX YCIOBUSAX U MPU HATPEBAHUM.
15.0t1Homenue caxapo3ssl k rugpokcuay meau(ll) u npu HarpeBaHuu.

16.T'uaponu3 caxapossl.

17.T'unponus HeToa03bl U Kpaxmara.

18.B3anMozeiicTBre Kpaxmaia ¢ HOIOM.

Jlabopamopnovle u npakmuyeckue pabomui
JlabopaTtopHas paborta. CBolicTBa CIIUPTOB
JlaGoparopHas paboTa. «CBOHCTBa abJACTHIOBY
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[Ipaktuyeckas padota. Ilonydenue u cBoiicTBa KapOOHOBBIX KHUCIIOT

[IpakTtuyeckas pabota. PemeHne skcepuMeHTaIbHBIX 334 Ha paclo3HaBaHUE OPraHMYECKUX BEIIECTB
JlaGoparopHas paboTa «CBOHCTBA )KUPOBY

JlaboparopHast paboTa. CpaBHEHUE CBOWCTB MbLJIa 1 CHHTETUYECKMX MOIOIINX CPEICTB

JlaGoparopHast paboTa «CBONCTBA IIIHOKO3bD)

JlaboparopHas paboTa «CBONCTBA KpaxMana»

[TpakTrueckas pabota. Pemenue sxcriepruMeHTaIbHBIX 3a/1a4 Ha MOJIYyY€HHUE U PacliO3HABAHUE OPTaHUYECKUX BEIIECTB.
KonTponbhas pabota no temam: «CiupThl U GeHOIBI. AbIETHABI U KeTOHBL. KapOOHOBBIE KUCTOTHI.

KoHTtposnbHas padota

Tema 4: A3oTcoaepxamue coefuHeHusi (6 4acoB)

[lepBrunble amuHbl npenensHoro psana. CocraB, HoMeHKIaTypa. CrpoeHue amuHOrpynnsl. OU3NYECKHME U XUMHUYECKUE
CBOMCTBA. AMHUHBI KaK OPTaHUYECKHWE OCHOBAHWS: B3aUMOJICUCTBHE C BOJOW W KUcioTaMu. ['opeHue amuHOB. [lonydenHue u
MIPUMEHEHUE.

AmMuHokucioTel. HoMeHkiatypa, wu3oMepus, NOJy4eHHE M (PU3NYECKHE CBOWCTBA. AMHMHOKHUCIOTHI Kak aM(pOTepHbIE
opranuveckue coeauHenud. llentuanas cBsa3b. buojorndyeckoe 3Ha4UeHHUE aMUHOKHUCIIOT (3aMEHUMbIE U HE3aMEHUMBIE KHUCIIOTBHI).
O06sacTu MpUMEHEHUsI AMUHOKHCIIOT.

benku kak mnpupoanele mnomumepbl. CoctaB M cTpoeHHe OenkoB. (DU3MUECKME U XMMHUYECKHME CBOMCTBA OEJIKOB,
KauecTBEHHbIE (I[BETHbIE) peaklnu Ha Oenku. [IpeBpaiienre 6enkoB UM B opranu3mMe. buonoruvueckue GyHKIUHA OEIKOB.

Lemoncmpayuu

1. OGpa3ipl aMUHOKHUCIIOT.

2.Jloka3aTesbCTBO HATMUMSI (PYHKIIMOHAIBHBIX FPYII B MOJIEKYJIaX aMUHOKHUCIIOT.

3. PactBopenue 6enkoB B BOJE.

4. Jlenatypanus O€JIKOB IIPU HArpEeBaHUU U TIOJI AEUCTBUEM KUCIIOT.

5. O6HapyxeHue O6eyka B MOJIOKE.

Jlabopamopuvie u npakmuyeckue pabombi

JlaGoparopHas pabota «CBONCTBA OEITKOBY.

Cemunap:
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DOU3HOIOTUYECKOE ,HCfICTBPIC CIIMPTOB Ha OPraHru3M 4C€JI0OBCKa
KOHTpOJII)HaSI pa60Ta IO TEMC «AMI/IHBI, AMHHOKHUCIIOTBI U OCIIKI.

Tema 5: buosioruyeckn aKTUBHbIE OPraHM4YecKue coeluHeHus (2 yaca)

®depmentol. Crneruduueckue cBoiicTBa dhepMeHTOB. Vcnonbp3oBanue GepMEHTOB B MPOMBINIICHHOCTH. [loHATHE O BUTaMHHAX,
aBUTAMHMHO3€, TUIIO- U TUMEP- aBUTaMUHO3aX. DyHKIMKU BUTAMUHOB. [loHATHE 0 ropmonHax. CBoiiCTBa rOpMOHOB. JIekapcTaa.
Xumuorepanus U (papMakoIOTusl.

Tema 6: BoicokomoJiekyJisipHble coennHeHusi (4 yaca)

Bonokna. Ilpuponnsie (HartypasibHble) BOJIOKHA. [loHATHE 00 HMCKYCCTBEHHBIX BOJIOKHAaX: Aall€TaTHOM MU BHUCKO3HOM.
Cuntetnyeckue BoJsiokHa. [lonmnamuanoe (kampoH) W moamdpupHOE (JaBcaH) BOJIOKHA, UX CTPOCHHE, CBOMCTBA, MPAKTHUUYECKOE
HCIIOJIb30BaHUE.

Lemoncmpayuu
1. OOpas3upl HaTypaIbHBIX, UCKYCCTBEHHBIX, CHHTETUYECKIX BOJIOKOH M U3/I€TIUS U3 HUX

Ilpaxmuueckas paboma
3HAKOMCTBO C 00OpaslamMu IJIacTMacC, BOJIOKOH U KaydyKoB. Pacro3HaBaHue BOJIOKOH M TUIACTMACC.
HTorosoe 00001eHre U MOBTOPeHNE Kypca (5 4acoB)
OcoOEHHOCTH CTPOCHHUSI OPTAaHMYECKUX BEIECTB, BUIBI MX m30oMepuu. Crnenuduka XMMHYECKUX CBOMCTB M MX 3aBUCUMOCTD
OT BHYTPUMOJICKYJISIPHBIX B3aUMOJCUCTBUM. ['€HeTHUYECKasl CBsA3b MEXKIY KJIACCAMM OPraHMYECKHX COoenuHeHuu. ['eHeTmueckas
CBSI3b MEXK/y KJIAaCCaMHU OPTaHUYECKUX U HEOPraHUYECKUX COCNMHEHMM. Jl0OKa3aTelIbCTBA €AMHCTBA KUBOU U HEKUBOM MTPUPOIBI.
HrtoroBass koHTposibHasi pabora mo temam: «Kuciopojacoaepxkainiyue OpraHUuYeCKHE COCIUHECHUS», «A30TCOAECpKAIINEC
OPTaHUYECKUE COCTMHEHUS
HTorosas KOHTpOJIbHAs paboTa
Pe3epBHoOe Bpemsi — 2 yaca.
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11 kaacce

Crpoenue BemecrBa (12 yacon)

ATOM. DBOJIONHS MPEICTABICHUI O CTPOCHUH aToMa. DIIEKTPOHHOE 001aK0 U opOUTaab. KBaHTOBBIC Unciia. DJICKTPOHHOES
CTPOCHHME aTOMOB MajibIX W OOJBINUX MEPHOAOB. S-, P-, d , f- smekTpoHHBIE ceMelcTBA XMMHYECKUX SJIEMCHTOB. BajeHTHbIE
BO3MOKHOCTH aTOMa.

OTKpbITHE MEPHOANYECKOTO 3aKoHa. Ilepnoanveckuii 3aKOH M CTPOEHHE aroma. Tpu (GOPMYIMPOBKH IEPHUOIAIECCKOIO
3aKOHa.

[IpuyrHBI U3MEHEHHsSI CBOMCTB XHMHYECKHX DSJIEMEHTOB: METAIMYECKHX, HEMETANIMYECKHUX, Paauyca aToMa, SHEPTHH
HMOHHU3AIINH, SHEPTHH CPOJICTBA K 3JICKTPOHY B Mpeaeaax 0JHOrO IMepHo/a, OJHOM MOATPYIIIIL.

WoHHas XUMHYECKas CBSA3b U MOHHBIC KPUCTAUTMYCCKUE PEIICTKH.

KoBayleHTHass XMMHUYECKas CBS3b U €€ KIaCCU(HUKAIMI: 1I0 MEXaHH3My 00pa3oBaHHUs, MO SJIEKTPOOTPHUIATEIBHOCTH, IO
croco0y nepeKpbIBaHus OpOUTaeH, Mo KpaTHOCTH. KpucTainyeckue penieTki: aTOMHbIC U MOJICKYJISIpHBIC.

Mertandeckas CBA3b U METAJUTNYECKass KPUCTAJUINYECKAs PEIICTKA.

BojiopoiHas CBsi3b BHYTPUMOJICKYJIIPHAs U MEKMOJICKYJIIpHAs.

[ToHsATHE O AUCTEPCHBIX cUcTeMax. JlucrmepcroHHas cpeia U aucnepcHas (asza. 3HaueHHE TUCTICPCHBIX CUCTEM B JKH3HH
yenoBeka. CriocoObl BRIPaKECHUS KOHIICHTPAIIMK PACTBOPOB: MaccoBasi JI0JII paCTBOPEHHOTO BEILIECTBA, MOJIIPHAs KOHIICHTPAIHS.
Kosounapie pacTBOpPHI. 3011, TEIIH.

[Tomumepsl. OcHoBHble TIOHATHA BMC: MoOHOMEp, mOIUMEpP, MAKPOMOJIEKYJa, CTPYKTYpPHOE 3BEHO, CTEIECHb
nonmuMepusaui. CrocoObl  MOJyd4eHHs] MOJMMEPOB: TMOJMMEpHU3alMs M NoJUKOHJeHcauusa. CTpoeHue MOJIUMEPOB:
reoMeTpuyeckas popma MaKpoOMOJIEKYJl, KpUCTAIUNIMYHOCTh U aMOP(PHOCTh, CTEPEOPETYIAPHOCTD.

JemoncTpanuu. MoJenn KpUCTAIUIMYECKUX PELIETOK BEIIECTB C PA3JIMYHBIM TUIIOM CBS3U. MoOAEIN MOJEKYJ Pa3IMuHON
reoMmeTpuyeckoi koHpurypanuu. Komiekiuu miactmace u BoJokoH. Mojenu monekyn 6enkoB u JTHK.

IIpakTnueckas padora.

Pemienune pacyeTHbIX 3a1a4

JlaGopaTopHbIe ONBITHI:
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OnucaHue CBOMCTB HEKOTOPBIX BEIIECTB HA OCHOBE TUIIA KPUCTAJUINYECKON PEIIETKU

O3HaKOMIIEHHE € KOJUIEKIMEN TIOJIMMEPOB: TUIACTMACC U BOJIOKOH M M3/CIIMN U3 HUX

[Tosryuenue, cobnpanue 1 pacrio3HaBaHHUE ra3oB

JKecTkocTh BOIBI. Y cTpaHEHUE )KECTKOCTH BOIbI. O3HAKOMIICHHE C MUHEPAJIbHBIMUA BOJAMU

O3HaKOMIIEHHE C JUCIIEPCHBIM CUCTEMAMMU

Xumunueckue peakuuu (134yacon)

[TonsiTue o xumudeckod peakuuu. Knaccudukanuss XuMHUecKHX peakuui: be3 wW3MeHeHHMs cocTaBa BeIECTBa
(aymoTponmM3anysg U U30MEPHU3aLKs), C U3MEHEHUEM COCTaBa BEIIECTBA (10 YUCILY M XapaKTEPy pearupyrommx U oOpa3yromucs
BEIIECTB, IO U3MEHEHHUIO CTEMIEHU OKUCJICHHUSI, 0 TEIJI0BOMY 3¢ (deKTy, 0 HANpaBIEHUIO, 10 UCMOJIB30BaHUIO KaTalnu3aTopa, Mo
dbaze).

[TonsiTne 0 ckopocTH XMMUYECKOM peakuuu. DakTophl, BIHUSIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU: MPUPOAA
pearupyromux BeIIEeCTB, TEMIEpPaTypa, KOHIEHTpalus, KaTalu3aTopbl, OBEPXHOCTh CONMPUKOCHOBEHHS PEArHpyIOUIUX YacTHI.
3aKO0H JIeHCTBYOMUX Macc. KnHeTnyeckoe ypaBHEHHE.

[TonsiTne o xummueckoM paBHoBecud. llpuHmmn Jle Illarense. DakTopbl, BIMAIOIIHAE Ha CMELIEHUE XUMHUYECKOIO
paBHOBECHs: KOHIICHTPALKs, JaBJICHUE, TEMIIEPATYPA.

Crenenp oxucineHus. OKHCIHUTEIBHO-BOCCTAHOBUTENBbHbIE peakuuu. OmnopHbele noHsaTHs Teopun OBP. Metonbl
cocrapiieHus ypaBHeHuit OBP: MeToz anexkTpoHHOro 0anaHca u METOJ MOIypeaKui.

DNEKTpOJIN3 pacIIaBOB COJIEH. OJEKTPOJIM3 pacTBOpoB cojei. IIpaBuwia Ha karoge M Ha aHOAE, NPU IPOBEACHHUH
ANEKTPOJM3a pacTBopa. [IpakTHueckoe 3HaU€HHE IEKTPOIIU3A.

DIEKTPOIUTHI U HEIJEKTPOJIUTHI. DNEKTPOJIUTHYECKass quccouuanus. Katnonsl u aHuoHbl. KUCIOTHI, CONM U IIENOYM Kak
anekTpoauthl. Crenens J]1. Koncranra nucconumanuu. Peakuyu nonHoro oomena. CBoicTBa pacTBOPOB AJIEKTPOIUTOB.

Huccounanus Boasl. Bogopoansiil nokasarens pH. Cpenbl BOZHBIX pacTBOPOB JEKTPOAUTOB. Bimsinue pH Ha xumuueckune
1 OMOJIOTUYECKUE MPOIIECCHI.

['uaponu3s conet 1 OpraHMYeCKUX BEIIeCTB (TaJIOreHATKAHOB, CIIOXKHBIX Y(UPOB, YriaeBo 0B, 0enkoB, AT®D). [IpakTuyeckoe
MPUMEHEHUE THIPOJIN3a.

IIpakTnueckne padoThbI:

OKHCIIUTENPHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.

DneKkTponau3
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JlaGopaTopHbIe ONbITHI

HcnbiTaHne pacTBOPOB KUCIIOT, OCHOBaHUM, COJIEW UHAUKATOPAMHU

PaznuuHble ciiyyan THAPOIN3A COJIEH.

['maponu3 XJI0pUJIOB U allETATOB IIEJIOYHBIX METAILIOB

Peaknuus 3aMeieHuss MeIn KeJIE30M B paCTBOPE MEAHOTO KyIlopoca.

[Tonydyenue Kucaopoaa paziokKeHHEM MepoKCHia BOAOPO/Ia ¢ MOMOIIbIO okcuaa Mapranna (I1V).
[lonyuenne Bonopoaa

BemecrBa u ux cBoiicTBa (8 yacos)

[Ipocteie u cioxHbIe BemecTBa. Kitaccudukanus cioskHbIX BEIIECTB.

Oxcuibl 1 UX Kiaccuukaius.

['unpoxcuapl (OCHOBAaHUSA, KUCIOPOJACOJEPKAIIUNE KUCIOTHI, aM(poTepHble TUIPOKCUABI). KHUcioTel, nx kiaccudukams.
OcHoBanus, ux ki1accuuKaiys, CoJIu CpeIHUE, KUCITbIE, OCHOBHBIE.

Knaccuduxanys opraHu4ecKuX BEIIECTB.

Yraesonopoasl. ['oMonorudyeckuit ps.

[IpousBoaHbBIC YIIIEBOAOPOIAOB: rajJOr€HAIKAHbI, CIUPTHI, (PEHOBL,ANIBICTUIBI U KETOHBI, KAPOOHOBBIE KUCIOTHI, MPOCTHIE U
CJI0KHBIE A(DUPBI, HUTPOCOCIUHEHUS, AMUHBI U UMUHOKUCIIOTHI.

Meramisl. [Tonoxenne B [ICXD u cTpoeHne nx aTOMOB.

[IpocThie BemiecTBa — METAJUIBI: METAJUIMYECKasi KpUCTAJUIMUECKasl pelieTka U MeTajinueckas cBsi3b AJtorponus. O0uue
(buznyeckue cBoricTBa MeTamuioB. OOIIMEe XMMUYECKUE CBOMCTBA METAJIIOB: B3aUMOJICHCTBUE C HEMETalIaMH, BOJOU, pacTBOpaMHu
KHUCJIOT, COJIE, OPraHUYECKUMU BEIIECTBAMU. 3HAYEHNE METAILIOB B MPUPOAE U )KU3HU OPTaHU3MOB.

CoenuHeHUsT METaJUIOB: OCHOBHBIE M aM(OTEpHBIE OKCHABI W THUAPOKCHUIIBI. 3aBUCUMOCTh MX CBOWMCTB OT CTEICHH
OKHCJICHHS] METAJIOB.

Koppo3sus metannos. Buasl koppo3un: xumudeckasi ¥ d5ekTpoxumudeckasi. CriocoObl 3alUThl OT KOPPO3HUHU.

Mertasl B ipupoje. Meramnyprusi: nupo-, THAPO- U JIEKTPOMETAILTYPIHsl.

Hewmerannel. [Tonoxenue B [ICX3, crpoeHne ux atoMoB. J[BoiicTBEHHOE MoJioxkeHue Bojgopoaa B [ICXD.
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Hemeramibl — mpocThie BELIECTBA, MX ATOMHOE M MOJIEKYJSIPHOE CTPOCHHE. AJIOTporus. XHUMHUYECKHE CBOMCTBA
HEMETAJUIOB: B3aWUMOJICUCTBUE C METAJUIAMH, BOJOPOJIOM, KHUCIOPOAOM, CIIOKHBIMU BEIIECTBAMHU-OKUCIUTEIAMHU. BomnopoaHsie
coeluHeHUsI HeMeTalIoB. OKCUIBI: HecoeoOpasylolue U KucinoTHble. Kuciopoacoaepxaiire KUCiIoThI.

Knaccudukainuys opraHU4ecKuX U HEOpraHMYEeCKUX KHUCIOT. OOuue CBOMCTBA KHUCIOT: B3aMMOJIEHCTBHUE C MeETaJlJIaMH,
OCHOBHBIMHU U aM(POTEPHBIMU OKCHUJIAMU, OCHOBAHUSIMH, COJISIMU, 00Pa30BAHKE CIIOKHBIX IPHUPOB.

OcHoBaHUsl opraHuYeckue U Heopranudeckue. Knaccudukaimss u XMMHUYECKHE CBOWMCTBA IIEIOYEH M HEPACTBOPUMBIX
ocHOBaHM1. CBOIICTBAa aMUHOB.

AMdoTepHbIE OpraHM4ecKMe M HEOpraHMYecKHe COeIWHEHUs. B3aumMoieicTBHe WX C KHUCIOTAMH M IIEJIOYaAMHU.
AM(DOTEpPHOCTH AMHUHOKHUCIIOT: B3aUMOJICHCTBHE C KUCIIOTaMHU, CO IIeJI0UYaMH, CIUPTaMU, IPYT C IPYTOM.

[loHATHE O TNEHETHYECKOM CBSA3M M I€HETUYECKUX PAJAaXx B HEOPraHWYECKOW M OpPraHMYeCcKOW XuMHH. EAMHCTBO mupa
BEILIECTB.

JemoHcTpanuu. B3anMmonencTBue KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTHI C Menblo. PacTBopeHme amMmmaka B BOJE
(ammuaunbiii hoHTaH). B3auMoaeicTBIE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI ¢ Me/Iblo. B3anmoielicTBre METalioB C BOJOM.
['openue maraus Ha Bo3ayxe ¥ noJ Boaoi. OKpalmmBaHue IJIaMEHU COJISIMU IIETOYHBIX U IIEJIOYHO3EMENIBHBIX METAJIJIOB.

HNemoncTpanuu. O0Opa3ibl MOOIIUX U YUCTAIUX cpeAcTB. OOpa3lbl opraHnueckux pactBopuresneil. O0pasibl ObITOBBIX
a’po3odeit. O0pasiibl MUHEPAIbHBIX YI00pEHUH.

JlaGopaTopHbIie ONBbITHI

O3HakoMJIEHHE C KOJUIEKIIMEH METaJlJIOB

O3HaKOMJIEHHE C KOJUIEKIINEH HEMETAIIIOB

O3HaKOMJIEHHE C KOJUIEKIIUEH KUCIIOT. XMMUYECKHE CBOMCTBA KHUCIOT
O3HaKoOMJIEHHE C KOJUIEKIIUEH OCHOBAHUMN

O3HaKOMJIEHHE C KOJUIEKIIMEW MUHEPAJIOB, COJIEPKAIIUX COJIH
Pacmio3HaBaHue BeliecTs

Tpeb6oBaHus K YPOBHIO NOATOTOBKHU 00y4aIONIUXCH HA CTYNIEHH CPeIHero o01ero ooOpa3oBaHus
IIpeomemno-ungpopmayuonuas cocmasnaouias 0opa308aHHOCHU:
3HaTh
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- BaKHEHIIME XWMHUYECKHE TOHSTHS: BEUIECTBO, XMMHUYECKHI 3JIEMEHT, aTOM, MOJIEKYyJia, OTHOCUTEJIbHbIE aTOMHAas H
MOJIEKYJISIpHAsi MaccChl, HMOH, aJUIOTPOIMS, W30TOINbI, XUMHUYECKAsl CBA3b, AJIEKTPOOTPHUIIATEIILHOCTh, BAJIEHTHOCTh, CTEIEHb
OKHUCJICHHS, MOJIb, MOJISIpHAs Macca, MOJSIPHBIA 00bEM, BEIIECTBAa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUS, PACTBOPHI,
AJIIEKTPOIUT U HEIIEKTPOIIUT, FICKTPOJIUTUYECKAS JUCCOLMALIMS, OKUCIUTENh U BOCCTAHOBUTENb, OKUCIICHUE U BOCCTAaHOBJICHHE,
TerIoBo 3(h(EKT peakluu, CKOPOCTh XUMHUYECKOM peakiMM, Karaju3, XHMMHUYECKOE paBHOBECHE, YIJIEPOIHBIA CKEJET,
(GyHKUIMOHATBHAS TPy, U30MEPHS], TOMOJIOTHS;

- OCHOBHBIE 3aKOHBI XMMHH: COXPAHEHHs MAaCChI BEIIECTB, IOCTOSTHCTBA COCTaBa, MEPUOIUIECCKHUI 3aKOH;

- OCHOBHBIE TEOPUH XUMHH: XUMUYECKOU CBS3H, ANEKTPOIUTHIECKON TUCCOLMAIIUH, CTPOCHHUSI OPTAaHUYECKUX COCANHEHUN;

- Ba)XHEHIIME BEIIecTBa M MaTepUajbl: OCHOBHBIE METAJIBl M CIUIaBBI; CEpHAsi, COJIsIHAsA, a30THAs M YKCYCHas KUCIOTHI,
[IeJI0YM, aMMHAaK, MUHEpaJbHBIE yIOOpEHHUs, METaH, STWJICH, alleTUJIeH, OCH30J, STaHOJ, JXUPbI, MbUIA, TJIOKO3a, caxaposa,
Kpaxmall, KIeTyaTKa, OeJIKH, HICKyCCTBEHHBIE U CHHTETHUECKHUE BOJIOKHA, KayUyKH, TJIACTMACCHI;

LesamenbHocmuo-KOMMYHUKAMUBHAS COCMABAAIOWAsL 0OPA308AHHOCHIU:

YMETh:

- Ha3bIBaTh U3YUYCHHBIC BEIIECTBA 10 MEKIYHAPOIHON HOMEHKIATYPE;

- OTPEJENATh: BAJICHTHOCTh U CTENICHb OKUCIICHUS] XUMUYECKUX AJIEMEHTOB, TUI XUMUYECKOM CBSI3U B COCIMHEHUSX, 3aps]l
MOHA, XapakTep cpeibl B BOJAHBIX PACTBOpPaX HEOPTraHWYECKUX COCTUHEHUN, OKUCIHUTENIb U BOCCTAHOBUTEIb, MPUHAJJICKHOCTD
BEILIECTB K Pa3JIMYHBIM KJIaccaM OPraHUYECKUX COSIMHEHUN;

- XapaKTepHU30BaTh: AEMEHThI MaJbIX NEPUOAOB MO UX MOJOKEHUIO B neproanyeckoit cucreme .M. Menneneesa; obmue
XUMUYECKHNE CBOMCTBA METAJJIOB, HEMETAIUIOB, OCHOBHBIX KJIACCOB HEOPTaHWYECKUX W OPraHWYECKUX COCAMHEHHM; CTpOEHUE U
XUMHUYECKHE CBOMCTBA U3YYCHHBIX OPTaHUIECKUX COCTUHEHUI;

- OOBSICHITH: 3aBUCHMOCTH CBOWMCTB BEIIECTB OT WX COCTaBa W CTPOCHUS; MPUPOAY XHUMHUYECKOW CBS3U (HMOHHOM,
KOBaJICHTHOM, METAJIMYECKOH), 3aBUCUMOCTh CKOPOCTH XHMHYECKOW pPEaKIUUd M TOJOXKEHHS XHUMHUYECKOTO PaBHOBECHS OT
pazIuYHbIX (PAaKTOPOB:

- BBITIOJTHATH XUMHYECKHI SKCTIEPUMEHT TI0 PAaCIIO3HABAHUIO BAYKHEHIIIMX HEOPTaHUICCKUX U OPraHUYCCKUX BEIICCTR;

- TIPOBOJIMTH CaMOCTOSITENIbHBIM MOMCK XUMHUYECKOW HH(POPMAIMH C MCIOIH30BAHHEM PAa3TMYHBIX HUCTOYHUKOB (HAYYHO-
MOMYJISIPHBIX HM3JaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa); MCIOJIBb30BAaTh KOMIBIOTEPHBIC TEXHOJOTUU IS
00paboTKM ¥ Mepeaur XUMUIECKOW HH(POPMAITUU U €€ TIPEICTABIICHUS B PA3IUIHBIX (OpMaXx;
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Llennocmno-opuenmayuonuas cocmasnauas 00pa308aHHOCHIU:
- HCTIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B TPAKTUYECKOM JESITEIIbHOCTU U TTOBCEAHEBHOM JKU3HU JIJIS:
- 00BSICHEHUSI XUMUYECKUX SIBJICHUH, MPOUCXOISAIINX B PUPOJIE, OBITY M HA POU3BOJICTBE;
- ONpEJETIECHUS BO3MOKHOCTH TPOTEKAHNSI XUMUYECKHUX MTPEBPAILICHHUN B PA3JIMYHBIX YCIOBUSAX U OLIEHKHU UX MOCIEACTBHIA;
- 3KOJIOTUYECKH T'PAMOTHOTO MTOBEICHUS B OKPY>KAIOILIEH CPEeLIE;
- OLICHKU BIIMSIHUSI XUMHAYECKOTO 3arps3HEHUS OKPYKAIOIIEH CPEAbl HA OPraHU3M YEJIOBEKA U JPYTUE KUBbIE OPTAHU3MBIL;
- 0€30MacHOT0 0OpAIllEHUs C TOPIOUUMU U TOKCUYHBIMHU BEIIECTBAMH, JJA0OPATOPHBIM 000PYA0BaHUEM;
- PUTOTOBJICHUS PACTBOPOB 3aJJaHHON KOHIIEHTPAIIMK B OBITY U Ha MIPOU3BOJICTBE;
- KPUTHYECKOU OIIEHKH JOCTOBEPHOCTH XUMHYECKOW HH(POPMAITUU, TTOCTYIAIOIICH U3 Pa3HBIX HICTOYHUKOB.
@opMbl NPOBEPKH U OLEHKH Pe3yJbTaTOB 00yueHusi: (POpMBI MPOMEKYTOYHOTO, UTOTOBOTO KOHTPOJS, TOM YHUCIEC
MpEe3CHTAIMH, 3allluTa TBOPUECKUX, MPOCKTHBIX, UCCIIEIOBATEIILCKUX PadOT)
Cnoco0bl NPOBEPKH U OLIEHKHU Pe3yJabTATOB 00yUYeHHs . YCTHBIC OMPOCHI, TPOBEPOUHbIC paOOThI, UHTEPAKTUBHbBIC 3aJaHUs,
TECTOBBII KOHTPOJIb, MPAKTHYECKUE U JTA00OpATOPHBIE PAOOTHI.
DopMBbI U CPEeICTBA KOHTPOJIA.
OCHOBHBIMHM METOJIAMU IPOBEPKU 3HAHUW U YMEHHU YUAIIUXCS 110 XUMUU SBIISIIOTCSL:

1. YCTHBIN ONpocC

2. MUCHbMEHHBIE U JIA00paTOpHbIC, TPAKTUYECKUE PAOOTHI.
K nucbmeHHBIM popMaM KOHTPOJISE OTHOCSTCS:

1. CaMOCTOSITEIIbHBIE M KOHTPOJIbHBIE PAOOTHI

2. TECTBHL.

JInst mpoBEpKM M OUEHKH pe3ylbTaTOB OOYYEHHUs IO XMMHUU HUCIOJIb3YIOTCS Takue (OpMbI KOHTPOJS KakK IMOATrOTOBKA
0Oy4aronIMMUCs MPe3eHTalui, JOKIAI0B, 3al[MTa UMU TBOPUYECKHUX, TPOEKTHBIX, HCCIEI0BATENBCKUX PadoT.

OcCHOBHBIE BUIbl TPOBEPKH 3HAHUI — TEKYIIasi © UTOTOBAsl.

Tekymass mpoBepka MPOBOJUTCA CHUCTEMAaTUYECKH W3 YpOKa B YPOK, a MTOroBas — IO 3aBEpPIIECHUU TeMbI (pazaena),
HIKOJIBHOTO Kypca.
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HOPMbI U KPUTEPUU OLIEHUBAHUSA

Pe3ynbpTaThl 00yueHUs XUMUU JOJIKHBI COOTBETCTBOBATH OOIIMM 3a/layaM MpeIMeTa U TPEOOBAHUSIM K €ro YCBOSHHUIO.

Pe3ynbrarhl 00ydeHHs OLEHUBAIOTCS 1O MATHOANIIBLHOM cucteMe. [Ipu olleHKe YUUTHIBAIOTCS CIEAYIONINE KaUeCTBEHHBIE
MOKAa3aTesid OTBETOB:

r1yOrHa (COOTBETCTBUE M3YUYCHHBIM TEOPETUUECKUM 00O0OIIECHUSIM);

OCO3HaHHOCTbH (COOTBETCTBUE TPEOYEMBIM B MPOrpaMME YMEHUSM MPUMEHATD MOTYyYECHHYIO HH(HOPMAIIHIO);

MOJIHOTA (COOTBETCTBUE 00BEMY MPOrpaMMBbl U HH(GOPMALIUU YICOHHKA).

[Ipu olLIeHKE YUUTHIBAIOTCS YUCIIO U XapaAKTEP OIIMOOK (CYIIECTBEHHBIE UM HECYILIECTBEHHBIE).

Cy1iecTBeHHbIE OIIMOKH CBSI3aHbI C HEIOCTATOYHOM TTTyOMHOM M OCO3HAHHOCTHIO OTBETA (HAIIpUMeEp, YUYCHUK HEMPaBUIBLHO
yKazajl OCHOBHBIC MTPU3HAKU OHATUMN, IBJICHHI, XapaKTepPHbIE CBOMCTBA BEILIECTB, HEMIPABUIHHO COPMYIHPOBAIT 3aKOH, TIPABUIIO
U T.II. WIK YYEHUK HE CMOT TIPUMEHUTH TEOPETHUECKUE 3HAHUS I OOBSICHEHUS U MPEACKa3aHus SBJICHHM, yCTaHOBICHUS
MPUYNHHO-CJICICTBEHHBIX CBA3EH, CPaBHEHMSI U KJIAaCCU(UKALIUN SBJICHUH U T. I1.).

HecyiecTBeHHbIE OLIMOKU ONPEAEIAIOTCA HENOJHOTON OTBETa (HapuMep, yIyIIeHUe U3 BUJa KaKoro-ioo
HEeXapaKTepHOro (hakTa MpHu ONMCAHUM BEUIECTBA, rpoiecca). K HUM MOXKHO OTHECTH OTOBOPKH, OITUCKH, TOMYUICHHBIE TIO
HEBHUMATEJIBHOCTH (HalIpUMeEp, Ha JiBa U 0oJiee ypaBHEHUS peaklMid B TOJIHOM HOHHOM BHJI€ JOMYIIEHa OJJHa OUIOKa B
0003HAaUYECHUH 3apsia UOHA).

Pe3ynbTarsl 00yueHust NpOBEPSIFOTCS B MPOLIECCE YCTHBIX U MUChMEHHBIX OTBETOB YUAILIUXCsl, @ TAKXKE MPU BHIMOTHEHUNA UMU
XUMHUYECKOTO IKCIIEPUMEHTA.

OueHka TeopeTHYeCKNX 3HAHUM

OtrmeTka «5»:

OTBET ITOJIHBIM U MPABUJIBHBIN HA OCHOBAHWH N3YYEHHBIX TEOPUH;

MaTtepuai U3J10KEH B ONPEEICHHON JJOTHYECKOM NMOCIIeI0BATENbHOCTH, JTUTEPATYPHBIM SI3bIKOM;

OTBET CaMOCTOSATEIIbHBIN.

OtMmeTka «4»:

OTBET IOJIHBIM U MPABUJIBHBINM HA OCHOBAaHWUHU W3yYECHHBIX TEOPH;

MaTepHall U3J0KEH B ONPEIEICHHOM JIOTHYECKOM MOCIeI0BaTeIbHOCTH, IPU 3TOM JOIMYIIEHBI IBE-TPU HECYIIECTBEHHBIE
OIIHUOKH, UCTIPABIICHHBIC 110 TPEOOBAHUIO YIUTEIS.

OtMmeTtka «3»:
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OTBET MOJIHBIN, HO TIPU ATOM JIONYIIIEHA CYIIECTBEHHAs OIMOKA UJIM OTBET HEMOJHBIN, HECBSI3HBIN.
OtmeTka «2»:
IpY OTBETE OOHAPY>KEHO HETIOHUMAHHUE yYalIUMCS OCHOBHOTO COJIEp KaHMs Y4eOHOTO MaTeprana Wil JOMYIIEHbI
CYILIECTBEHHBIC OMUOKH, KOTOPBIE yUaIIUNUCA HE MOKET UCTIPABUTDH MPU HABOASIIMX BOMIPOCAX YUUTEIS.
Otrmetka «1»:
OTCYTCTBHE OTBETA.
OueHka IKCNePUMEHTAIbHBIX YMEHUH
OreHka cTaBUTCS HA OCHOBAaHWU HAOIOACHUS 32 yJaIIUMCS U MIUCBMEHHOTO OTYeTa 3a padoTy.
OTtMmeTKa «5»:

paboTa BHITIOJIHEHA TTOJTHOCTHIO U MPABUIILHO, ClICTIaHbI MPABUIILHBIC HAOIIOICHUS U BEIBOIBL;

AKCIIEPUMEHT MPOBEJICH M0 IJIaHY C YYETOM TEXHUKHU O€30MaCHOCTH U MPaBui pabOThI C BEIIECTBAMU U 000PYI0BaHUEM;

MPOSIBJICHBI OPTaHU3aAIMOHHO-TPYI0BbIC YMEHHUS (TIOIJIEPAKUBAIOTCA YMCTOTA pabouero MecTa U MopsiJIoK Ha CTOJIE, IKOHOMHO
HCIIOJIb3YIOTCSl PEaKTUBBHI).

OtMmeTka «4»:

paboTa BHITIOJIHEHA NMPABUIILHO, CJI€TIaHbI MPABUIIbHBIC HAOIIOICHUS U BBIBOJIbI, HO MIPU STOM SKCIIEPUMEHT MPOBEICH HE
MOJIHOCTBIO WJIK JOMYIICHBI HECYIIECTBEHHBIE OMIMOKHU B pabOTE C BEIIECTBAMU U 000PYAOBaHUEM.

OtMmeTtka «3»:

paboTa BHITIOJIHEHA NMPABUIILHO HE MEHEE YeM HAIlOJIOBHHY WJIM JIOMYIIEHA CYIIECTBEHHAs OIMOKa B X0/ SKCIIEPUMEHTA, B
00bsCHeHNH, B 0(hOpMIICHUN PAOOTHI, B COOTIOCHUH MPABIII TEXHUKHA 0€30MIaCHOCTH MpU paboTe ¢ BEUIECTBAMHU U
000py10BaHUEM, KOTOpasi UCIPABIISIETCS TIO TPEOOBAHUIO YUUTES.

OtmeTka «2»:

JOMYUIEHBI 1B€ (M 00JIee) CYIIECTBEHHbIE OIUMOKHU B X0J1€ IKCIIEPUMEHTA, B 00bSICHEHUH, B OPOpPMIIEHUHU pabOThI, B
COOJIFOICHUY TIPABUJI TEXHUKHU O€30MaCHOCTHU MPHU paboTe C BEHIECTBAMHU U 000PYI0BAHUEM, KOTOPHIC YUAITUNHCS HE MOXKET
HCIIPABUTH Ja)ke M0 TPeOOBAHUIO YUUTES.

OtmeTtka «1»:
paboTa He BBITIOJIHEHA, Y YYaIIerocs OTCYTCTBYIOT IKCIIEPUMEHTATbHBIC YMEHUS.
OuneHka yMeHHil peliaTh IKCIEePUMEHTAIbHbIC 3a1a4U
OtMmeTka «5»:
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IIJIaH PEIICHUsI COCTABJIEH MPABUIIBHO;
MPaBUWJIBHO OCYIIECTBJIEH MOA00P XMMUYECKUX PEaKTUBOB M 000PY/I0BaHMUS;
JIaHO MOJIHOE OOBICHEHHE U CACIaHbI BEIBOHI.
OtMmeTka «4»:
IIJIaH PEIICHUs COCTABJICH MPaBUIIbHO;
PaBUWJIBHO OCYIIECTBJIEH MOA00P XMMHUYECKUX PEaKTUBOB M 000PYI0BaHMS, IIPH 3TOM JIONYIIEHO He Oojiee ABYX
HECYIIECTBEHHBIX OITMOOK B OOBSICHEHUH U BBIBOAAX.
OtMmetka «3»:
IJIaH PEIICHUsI COCTABJICH NMPAaBUIIBHO;
MPaBUIILHO OCYIIECTBIICH MOA00P XUMHUECKUX PEAKTUBOB M 00OPYIOBaHHUSI, HO JOIYIICHA CYIIICCTBEHHAs OIMOKa B
0O0BSICHEHHUH U BEIBOJIAX.
OT1MmeTKa «2»:
JONYIIEHBI J1Be (1 00Jiee) CyIeCTBEHHbIE OMMUOKH B IIJIaHE PEIICHUS, B OI00PEe XUMHYECKUX PEAaKTHBOB U 000PY0BaHU,
B OOBSICHEHHH U BBIBOJAX.
OtMmetka «1»:
3aj71a4ya He pelleHa.
OueHka yMeHHil peliaTh pacyeTHbIe 3a1a491
OtMmeTka «5»:
B JIOTHYECKOM PaCCYKJICHUHU U PEIICHUH HET OMMOOK, 3aja4a pelieHa paliOHAIBHBIM CIIOCOOOM.
OtMmeTKa «4»:
B JIOTHYECKOM PAaCCyXJICHUU U PEIICHUU HET CYIIECTBEHHBIX OIIMOOK, HO 3aja4a pelieHa HepalmoHaIbHbIM CIIOCOOOM HIIH
JOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OLITUOOK.
OtMmeTka «3»:
B JIOTHYECKOM PaCCyKJICHUHU HET CYIIECTBEHHBIX OIMMOOK, HO JOMYIIIEHA CYIIECTBEHHAs OITMOKAa B MATEMAaTHUYECKUX
pacuerax.
OtMmeTka «2»:
UMEIOTCS CYIIECTBEHHBIE OIMOKU B JIOTUYECKOM PACCYKJIEHUU U PEIICHUU.
OtMmetka «1»:
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3a/laya HE peleHa.
OuneHka MUCbMEHHBIX KOHTPOJILHBIX Pa0doT
OtMmeTka «5»:

OTBET IOJIHBIM U MPaBUIIBHBIN, BO3MOYKHA HECYIIIECTBEHHAS OITHOKA.
OtMmeTka «4»:

OTBET HETOJIHBIA UK JAOIYIICHO He 0oJiee ABYX HECYIIECTBEHHBIX OMHMOOK.
OtMmetka «3»:

paboTa BBINIOJIHEHA HE MEHEE YEM HAIMOJIOBUHY, JOMYIIEHA OJIHA CYIIIECTBEHHAs OIKNOKa U JBE-TPU HECYIIECTBEHHBIE.
OtMmeTka «2»:

paboTa BBITIOJIHEHA MEHEE YeM HArlOJIOBUHY WUJIH COACPIKUT HECKOJBKO CYIIECTBEHHBIX OIITHOOK.

OtMmetka «1»:

paboTa He BBHITIOJTHEHA.

[Ipn oIleHKE BBINOJHEHUS MHUCHMEHHOM KOHTPOJBHOM pabOThl HEOOXOJUMO YUYUTHIBATH TPEeOOBAHUS E€IUHOTO

opdorpaduueckoro pexuma.
OTMeTKa 3a UTOTOBYIO KOHTPOJIbHYIO pa00Ty KOPPEKTUPYET MPEANIECTBYIONINE OTMETKHU 3@ YETBEPTh, MOJIYTOJIUE, TO/.

B pe3yJabTaTeé H3YYCHUHA yqeﬁﬂoro npeamera «XuMHS» Ha YPOBHE CpPE€IHETO 061HCFO 06p330BaHHH BBIIIYCKHHUK
HAYYHUTCH:

- pPacKphIBaTh Ha MIPUMEPAX POJIb XUMHUH B (DOPMUPOBAHUM COBPEMEHHOM HAyYHOIH KapTHHBI MUpa U B TIPAKTUYECKOM NeATETbHOCTH YelIOBEKa;

- IEMOHCTPHUPOBATH HA IIPUMEPaX B3aNMOCBS3b MEXIy XUMHEU U IPYTUMHU €CTECTBEHHBIMU HAyKaMHU;

- pacKpbIBaTh Ha PUMEPAX IOJOKEHUSA TEOPUH XUMHUYecKoro ctpoeHuss A.M. bytneposa;

- moHuMath ¢uznueckuit cmeich Ilepuoanueckoro 3akona [[.M. MenneneeBa u Ha €ro OCHOBE OOBSICHATH 3aBUCUMOCTH CBOMCTB XHMHUUYECKHX
3JIEMEHTOB M 00Pa30BAHHBIX MU BEIIECTB OT 3JEKTPOHHOT'O CTPOSHUS aTOMOB;

- 00BACHATH MPUUMHBI MHOTOOOPAa3usl BEIIECTB HA OCHOBE OOIIMX MPEACTaBIECHUN 00 UX COCTABE U CTPOCHUH;

- IPUMEHSATH NPaBUJIa CUCTEMATHYECKON MeXTyHapOJHOH HOMEHKIATYphl Kak CPEJCTBA PA3IMYECHUS U UACHTU(UKALIMN BEIECTB 110 UX COCTAaBY U
CTPOEHHIO;

- COCTaBJIATH MOJEKYJSIPHbIE U CTPYKTYypHbIE (OPMYJbI OpPraHMYECKHMX BELIECTB Kak HocuTenell MH(opManmuu O CTPOSHHM BEIIECTBA, €ro
CBOMCTBAx U NPHUHAIEKHOCTH K ONPEIEICHHOMY KIIACCy COEIMHEHN;

- XapakTepU30BaTb OPraHUYECKUE BEILECTBA II0 COCTAaBYy, CTPOCHUIO U CBOWMCTBAM, YCTAHABJIMBATH IPUYMHHO-CIICJCTBEHHBIC CBSI3U MEKIY
JAHHBIMHU XapaKTEPHUCTUKaMH BELIECTBA;

- NPUBOJAUTH NPUMEPbl XMMHMUECKUX PpEaKLUH, PAaCKpBIBAIOIIMX XapaKTEPHbIE CBOMCTBA TUIMYHBIX IPEICTABUTENEH KJIACCOB OPraHMUYECKUX
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BEIIECTB C LENbI0 UX UICHTU(DUKALUU U O0BSICHEHUS 00J1aCTH IPUMEHEHHUS;

- IPOTHO3UPOBATH BO3MOXXHOCTh MPOTEKAHUS XMMUYECKUX PEaKLMi Ha OCHOBE 3HAHUN O TUIIAX XUMHUYECKOW CBA3HM B MOJIEKYJIaX PEareHTOB M MX
PEaKIIMOHHOMN CIIOCOOHOCTH;

- UCTIOJIH30BATh 3HAHMS O COCTABE, CTPOCHUH M XUMHUYECKUX CBOIMCTBAX BELIECTB AJIsi 0€301aCHOTO MPUMEHEHHS B IPAKTHUYECKOM IEATEIIbHOCTH;

- IPUBOJIUTH IPUMEPHI MPAKTUYECKOT0 MCIOJIb30BaHMsI IPOAYKTOB NepepabOoTKH HEPTHU U MPUPOTHOIO ra3a, BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN
(monu3TUIIEHA, CMHTETUYECKOT 0 KayuyKa, alleTaTHOTO BOJIOKHA);

- IIPOBOJIUTH ONBITHI IO PACIO3HABAHUIO OPraHUYECKUX BELIECTB: INIMIEPUHA, YKCYCHOM KHCIIOTbI, HEIPEAEIbHBIX XKHUPOB, INIIOKO3bI, KpaxMaa,
OEJIKOB - B COCTAaBE MUILEBBIX MPOTYKTOB M KOCMETHYECKUX CPECTB;

- BJIaJIeTh NIpaBWJIaMH U IIpueMaMu 6e3011acHOM paboThl C XMMUUYECKHMMH BEIIECTBAMU U J1a00paTOpPHBIM 000pYy/10BaHUEM;

- YCTaHaBIUBATh 3aBUCHUMOCTh CKOPOCTH XMMHUYECKOW PEaKIUH W CMEIICHUS XUMHYECKOIO PAaBHOBECHS OT PA3JIMYHBIX (PAKTOPOB C IIEIBIO
OIpeIeJIEHUs] ONTUMAJIbHBIX YCIOBUM MPOTEKAHUS XUMHUECKUX IIPOLIECCOB;

- IPUBOJIUTH IPUMEPBI THJIPOJIN3a COJIEH B OBCEJHEBHOM KU3HU YEJIOBEKA;

- IPUBOAUTH IPUMEPHl OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKIUi B IMPHUPOJIE, NPOM3BOJICTBEHHBIX IPOLECCAX U JKU3HEAEATEIbHOCTU
OpPraHHU3MOB;

- IPUBOAUTH IPUMEPBl XMMUYECKUX PEaKIUi, PaCKPBIBAIOLINX O0IIME XUMUUYECKUE CBOMCTBA MPOCTHIX BEILECTB - METAJUIOB M HEMETAJUIOB,;

- IPOBOAMTDH PACUETHI HA HAXOXKACHUE MOJIEKYJIIPHOU (POPMYIIbI YIIEBOAOPOAA MO MPOIYKTaM CIOPaHMSI U 10 €r0 OTHOCUTENIbHOM MJIOTHOCTU U
MacCOBBIM JOJISIM JIEMEHTOB, BXOJASIINX B €r0 COCTaB;

- BJIaJIeTh NIpaBUJIaMH 0€3011acHOI0 OOPAIEHUs C €KUMH, TOPIOUUMHU U TOKCUYHBIMH BELIECTBAMU, CPEICTBAMU OBITOBOM XUMHUU;

- OCYILIECTBIISATH TIOMCK XUMUYECKOH MH(OpMAIMK IO HAa3BAHUM, HACHTH(PHUKATOPAaM, CTPYKTYPHBIM (POPMYIIaM BEIIECTB;

- KPUTUYECKHU OLIEHUBATh M MHTEPIPETHPOBATH XUMHUECKYI0O MH(POPMALMIO, COIEPKAILYIOCS B COOOIIEHUSX CPEACTB MaccoBOW MH(OpMalui,
pecypcax MHTepHETa, HAYYHO-TIOMYJISIPHBIX CTAaThAX C TOUYKHU 3PEHUSI €CTECTBEHHOHAYYHON KOPPEKTHOCTH B LIEJISAX BBISBICHUS OLIMOOYHBIX CYXKICHHUM
1 GOpMHPOBaHUS COOCTBEHHOH MO3UIUH;

- IPEJCTaBIATh MYTH PEIIEHUs TI00aNbHBIX MPOOJIEM, CTOSIIMX MEpes YeIOBEYECTBOM: HKOJIOTMUYECKUX, IHEPTreTUUECKUX, ChIPbEBbIX, U POJIb
XMMHUU B PEIIEHUH 3THX MPOOIeM.

BbinyckHuK Ha 6230BOM YPOBHeE MOJIYYHT BO3MOKHOCTH HAYUUTHCSH:

- WITIOCTPUPOBATh HA MPUMEpaxX CTAHOBJIEHUE U HBOJIIOLMIO OPraHUYECKON XUMHUH KaK HayKHM Ha pa3IMYHbIX HCTOPHUECKUX ATAMax ee Pa3BUTHUS;

- UCTOJIb30BaTh METO/Ibl HAYYHOT'O TIO3HAHMSI IIPU BBINOJIHEHNUU NPOEKTOB U YyUeOHO-HUCCIIEeI0BAaTENIbCKUX 3aau 110 U3YYEHHIO CBOICTB, CIOCOOOB
MOJTy4YEeHHUs U paclO3HABAaHUs OPraHUYECKUX BEILECTB;

- OOBSCHATH HPHUPONY U CHOCOOBI 00pa30BaHUs XUMHUYECKOW CBSI3U: KOBAJIEHTHOM (MOJSPHOM, HEMOJISpPHOI), MOHHOW, METaNInYeCKOM,
BOJOPOJHOM - C LIEJIBIO ONPEAEIECHUS XUMUYECKON aKTUBHOCTH BEILIECTB;

- YCTaHaBIMBATh T€HETUYECKYIO CBSI3b MEX]y KJIaCCaMU OPraHWYEeCKUX BELIECTB ISl 0OOCHOBaHMS MPUHIUIHAIBHON BO3MOXKHOCTH MOJTYUYESHHS
OpPraHMYECKUX COEAVHEHUH 3aJaHHOTO COCTAaBA U CTPOCHMUS;

- YCTaHaBJIMBATh B3aUMOCBSI3U MeXAy (akTaMu U Teopued, NPUYMHOW U CJIEICTBUEM IPH aHalu3e NMPOOJIEMHBIX CUTyallMii U 0OOCHOBAaHUU
MIPUHUMAEMBbIX PEIICHUH Ha OCHOBE XMMHUYECKHX 3HAHUH.
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TemaTudeckuii nuian yueonoro kypca 10 kiace.

Pacnpenenenue yacoB 1o pasjaenaM MporpamMmsl Ipu 2-X yacax B HEJEJIO:

Ne Tema Koa-Bo B ToM uncie
4YacoB KoHnTpoabHbie IpakTuueckue u | CeMuHapsbl
padoThI JabopaTopHbie
padoThI
1 Beenenue 2
2 VYrieBoaopoibl U UX TPUPOIHBIE HCTOYHUKHU 17 1 5 1
3 Kucnoponconepxkamue opranndeckue coeaurenust u | 30 2 9 1
MPUPOIHBIC HCTOYHUKH
4 A3oTcoaepikaie COeTMHCHUS 6 1 1
5 buonorndeckn akTUBHBIC OPraHUICCKUE COCAMHCHUS | 2
6 HckyccTBEeHHBIC M CHHTETUYECKHUE TTOJTHMEPHI 4 1
7 HroroBoe 06001IeHNE ¥ IOBTOPEHUE Kypca 5 2
8 PesepBHOE Bpems 2
Bcero yacos 68 6 16 2
TemaTuveckuii mian yuedonoro kypea 11 kiace
Ne Tema Koi-Bo yacos B ToM uncie
KoHnTpoJibHbIe padoThI IIpakTnyeckne padoThl
1 Ctpoenne aToma 6
2 CrpoeHue BemiecTsa 13 2
3 XUMHYECKUE PeaKIUU 10 1 3
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4 JlucniepcHbie cucTeMbl. PacTBOpHI 8
5 BemectBa n nx kiaccudukanms 26
6 XuMUS B KA3HU 00IIeCTBa 3

Bcero yacos 66
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OcHaleHnune yueOHOTro nmpoiecca
HarypajbHble 00bEKTBI:

Kosnekiuu MuHepanaoB U TOPHBIX MOPOJ;
MeTajjioB H CIJIaBOB;

MuHepanbHbIX Y100pEeHUi;

[TnacTMacc, Kay4yKoB, BOJIOKOH.
XuMHUYeCKHEe PeaKTUBBI 1 MAaTEPUAJIbI:
Haunbonee yacTo ucoib3yemsle :

1)IIpocThie BeliecTBa: Me/lb, HATPUI ,KAJIBITUN, MAarHUMN, KeJe30, IUHK;

2)okcuasl: Mmegu(ll),kanbus, xeneza(lll),marnus;
3)KUCIIOTHI: CepHasi, COJIsIHAsl, a30THAs,

4)0CHOBAHMS - TUAPOKCUIBI: HATPHUS, KaJIbIH,25%-HbIM BOIHBIN paCTBOP aMMHAKa;
M 9 M
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S)comu:  xmopunbl  Hatpus, wmeau(ll),amomunus, okenesa(lll);auTparsl  kamus, Hatpus, cepebpa;

meau(Il),xeneza(ll),xeneza(lll),ammonus; noaua kanus, OpoMu HATPUS;

6)opraHnyeckue COeAMHEHMS: ATaHOJ, YKCYCHasl KUCII0Ta, METUJIOBBIA OpaHKeBbIN, (eHON(PTANICHH, JTaKMYC.
Xumuueckas Jad0paTopHas Mocyaa, annaparbl 1 NpuOOPLI:

1)IIpuGopsl 17151 pabOTHI € Ta3aMH;

2)amnmapatsl ¥ MPUOOPHI JIJIS1 OTIBITOB C TBEPJILIMU, KUJIKUMHU BEIIECTBAMU;

3)uzmepuTenbHbie TPUOOPHI U MPUCTIOCOOICHUS 711 BBITIOTHEHHUS OTIBITOB;

4)cTekIIsIHHAs U TJIACTMACCOBAs MOCY/1a M MPUCTIOCOOICHUS 1JIsl IPOBECHHS OIBITOB.

Mogaenu:

Habopsl Mmozieneld aToMOB J1J1s1 COCTaBJICHUSI IIIAPOCTEPKHEBBIX MOJICIICH MOJIEKYJT;
Kpucrammmueckue pemeTkn cone.

YyeOHble MOCOOUA HA MEYATHOM OCHOBE:

[Iepunonnueckas cucreMa Xxumuyeckux aneMeHToB [I.1. Menneneena;

Tabnuiia pacTBOPUMOCTH KUCIIOT, OCHOBAHUMN COJICH;

DIIEKTPOXUMHUYECKUN Al HAPSHKEHUN METaJIJIOB;

AJITOPUTMBI 110 XapaKTEPUCTUKE XUMUYECKUX 3JIEMEHTOB, XUMUYECKUX PEAKIUH, PEIICHUIO 3a/1ayY;
Jupaktuyeckue MaTepuaibl: MHCTPYKIIUU, KAPTOUKH C 3aIaHUSIMU, TaOTHUIIBI.

CyJb(aThbI
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