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IMosicHuTeBbHAS 3aNMCKA

Ilens m3ydeHUss XMMUU Ha YPOBHE OCHOBHOT'O OOIIEr0 OoOpa30BaHMsI: CO3JaHWUE YCIOBHMA ISt
YCIICIIHOTO YCBOCHHS YYAUIMMHUCS IE€PBOHAYAIBHBIX XHUMUYECKUX IOHATHM, 3aBUCHUMOCTH
CBOWMCTB OT CTpPOECHHUS, HEOPraHMYECKUX COCIUHEHUSAX, HX CBOMCTBAx, MPAKTUYECKOU
3HAYUMOCTH.
3amaun 00ydeHUS:
-OCBOCHHE BRXHCWUIIUX 3HAHUNW O XUMHUYECKOW CHMBOJHUKE, XUMUYCCKUX TMOHATUAX, (DaKTax,
OCHOBHBIX 3aKOHAX U TEOPUSIX;
- OBJAJICHHME YMEHUSMHU HAOMIOAaTh XUMHUYECKUE SIBJICHUS, MPOBOJUTH XHUMHUYECKHUI
SKCTIIEPUMEHT, a TaK)K€ YMEHMSIMH IPOM3BOJUTH pacyeThl HA OCHOBE XHUMHUYECKUX (opmyi
BEILIECTB U YPABHCHUN XUMHUUYECKUX PEAKLIMIL;
- OCBOEHHE BOKHEUIIINX 3HAHUNW O XMMHYECKOM 3JIEMEHTE U 00pa30BaHHBIX UM COCIIMHCHHUIA,
- pa3BUTHE TIIO3HABATEIBHBIX WHTEPECOB M HWHTEIUICKTYalbHBIX CIOCOOHOCTEH B TMpoIecce
YCBOCHMSI XMMUUYECKUX 3HAHUI U MPOBEACHUS XMMHUUYECKOTO IKCIEPUMEHTA; CAMOCTOSTEILHOIO
npuoOpeTeHus: HOBBIX 3HAHMI MO XMMHUU B COOTBETCTBMM C BO3HHMKAIOIIMUMH >KHU3HEHHBIMU
MOTPEOHOCTSAMH;
- BOCHHUTaHUE YOEKIEHHOCTH B MO3HABAEMOCTH XMMHYECKON COCTABJISIIOIIEH KapTHUHBI MUPA;
OTHONICHUS K XUMUH KaK K 3JIEMEHTY 00I11e4eIOBEYECKON KYIbTYpbI;
- NPUMEHEHUE TOJIYYCHHBIX 3HAHUW M YMEHHUHU i1 XMMHYECKH IPaMOTHOI'O HMCIIOJIb30BaHUS
BEIIECTB M MAaTEpPUANIOB, MPHUMEHIEMBIX B OBITY, CEIbCKOM XO3SCTBE U Ha IMPOU3BOJICTBE,
pELICHHS MPAKTUYECKUX 3a7a4 MOBCEAHEBHOW >KU3HM, MPEIYIPEKIACHUS SBICHUN, HAHOCIIIUX
BpE/l 3J0POBBIO YEIIOBEKA U OKPYKAIOLIEH cpene.

IInanupyemMsbl pe3yJibTaThbl 0CBOCHHS 00y4alOLIMMHCS OCHOBHOI 00pa3oBaTe/IbHOM

NpOrpamMmbl
JInuHOCTHBIE pPe3yJbTAThl 0CBOEHUSI OCHOBHOI1 00pa30BaTe/IbHOM MPOrpaMMbl
1) B IICHHOCTHO-OPHMCHTAIIMOHHOW c(epe— YyBCTBO TOPAOCTH 33 POCCHICKYIO

XUMHYECKYI0 HAayKy, TYMaHH3M, OTHOIICHHE K TPYIy, IEJICYCTPEMIEHHOCTh, CAMOKOHTPOIb U
CaMOOLIEHKA,;

2) B TpyaoBoi cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpPY JajbHEHIIEH
00pa3oBaTeNbHON TPAEKTOPHH;

3) B mo3HaBaTeIbHON (KOTHUTHUBHOW, MHTEJUIEKTYalbHON) chepe — MOTHUBAIUS YUEHUS,
YMEHHUE YIPaBJIATh CBOEH MMO3HABATENBHOM NEATEIbHOCTBIO.

OCHOBHBIC JTUYHOCTHBIE Pe3yJIbLTATHI 00YICHUST XUMHUU:
. (dopMHpOBaHHE OTBETCTBEHHOIO OTHOIIEHUS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH
yUYaIIUXCsl K CaMOPAa3BUTHIO M CaMOOOpa30BaHMIO HAa OCHOBE MOTHBAIMKA K OOYUEHHIO H
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M HOCTPOEHHIO JalbHEHIeH WHAMBHUIYaNbHON TpaeKTOpUHU
o0Opa3oBaHus Ha 0a3e OPUEHTHPOBKH B MUpE mpodeccrii M mpoheCCHOHATBHBIX MPEATIOYTCHHUH,
Cc y4y€TOM YCTOMYMBBIX IO3HABaTENbHBIX HHTEPECOB, a TAK)KE€ HAa OCHOBE (HOPMHPOBAHHUS
YBOKUTEIFHOTO OTHOIIEHHS K TPYY, PA3BUTHS OMBITA YUACTHSI B COLMAIBHO 3HAYUMOM TPY/IE;
. ¢dbopMHpOBaHHE IIETOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH © OOIIECTBEHHOW MPAKTHKH, YYUTHIBAIOIIETO COLHAIBHOE,
KYJIBTYpPHOE, A3bIKOBOE, TYXOBHOE MHOT000pPa31e COBPEMEHHOTO MUPA;
. (dbopMHpOBaHNE KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIEHHH U COTPYJHHUYECTBE CO
CBEpCTHHKAMM, JETbMM CTapliero M MIIAJIIEro BO3pacTa, B3pOCIBIMH B  Ipolecce
0o0pa3oBaTenbHOI, OOIIECTBEHHO MOJIE3HOM, YUeOHO-HNCCIIeI0BaTeIbCKOM, TBOPUECKOM U IPYrUX
BUJIOB JIEATEIbHOCTH;
. (dhopMupoBaHHE IIEHHOCTH 370POBOTO M 0€301acHOTrO 00pa3a KU3HH; YCBOCHHE TPABUII
UH/IMBUYAIbHOTO U KOJUIEKTMBHOTO O€30MacHOTO IMOBEIEHHUS B YPE3BBIYAWHBIX CHUTYaAIUSX,
YIPOKAOIIUX KU3HU U 3I0POBBIO JIFOJEH;
. (bopMHpOBaHHE OCHOB 3KOJOIMYECKOW KYJBTYphl, COOTBETCTBYIOIEH COBPEMEHHOMY
YPOBHIO OKOJIOTUYECKOTO MBIIUICHUS, PA3BUTHE ONBITA HKOJOTHYECKH OPHEHTHPOBAHHOW
pedIeKCUBHO-01IEHOYHOM M MPAKTUYECKON JEATEIbHOCTH B )KU3HEHHBIX CUTYallUsX.



MeTtanpeamMeTHble pe3yJabTaThl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
Hanpasnensr Ha
1) oBlageHME ~ y4YalIUMHCS  YHHUBEPCAIBHBIMH  €CTECTBEHHO—HAayYHBIMH  CIIOCOOaMHU
JeSITeIbHOCTH: HAOJIIOAEHUE, U3MEPEHUE, YKCIEPUMEHT, YUeOHOe HCCIIeIOBaHHUE; IPUMEHEHHE
OCHOBHBIX METOJIOB MO3HAHUS (CHCTEMHO — MH()OPMAIMOHHBIA aHAIU3, MOACIHPOBAHUE) IS
U3y4YEHUsI pa3IMYHbIX CTOPOH OKpYXKaroIllei 1eHCTBUTENbHOCTH;
2) UCTIONIb30BaHUE YHUBEPCAIBHBIX CIIOCOOOB JAESITEIBHOCTH 0 PEIICHHUIO MPOOJIEM U OCHOBHBIX
UHTEJUIEKTYaJbHBIX oONepauuii: (OpMyIMpPOBaHUE THUIIOTE3, AHAIW3 U CHHTE3, CpPaBHEHME,
00o0011eHre, CUCTEMAaTH3AIHs], BBISIBICHHE TPUYNHHO — CJIEACTBEHHBIX CBS3€M, ITOMCK aHAJIOTOB;
3) yMeHHe reHepUpoBaTh UJIEU U ONPENeNATh CPEACTBA, HEOOXOJUMBbIE [T UX PeaTU3aliH;
4) yMmeHue onpenensaTh LUeIH U 3a7audl esSTeNbHOCTH, BEIOMPATh CPEAICTBA pealln3aluy LEIH U
IPUMEHSATh UX Ha MPAKTHKE;
5) UCIIONIb30BaHME PA3TUYHBIX HICTOYHUKOB JUIS OJTYYSHUS XUMUYECKOH HH(OpMaIiu
PeryasituBubie YY1
- CaMOCTOSTeNIbHO OOHapy>XKUBaTh W (OPMHPOBATH Y4EeOHYIO MpoOIeMy, ONpeneJiiTh Ielb
y4eOHO e TeTbHOCTH;
- BBLIBHTaTh BEPCHH PELICHHS MPOOJIEMBI, OCO3HABaTh KOHEYHBIH pe3yJibTaT, BHIOMpATh H3
IPEUIOKEHHBIX U UCKAaTh CAMOCTOSITENIbHO CPEJICTBA M IYTH JIOCTHXKEHHUS LIEJIH, B TOM 4HCIe
IbTEpPHATUBHBIC;
- OCO3HaHHO BbIOMpaTh HaubOosiee d>PGPEKTUBHBIE CIMOCOOBI pEUICHUS Y4EOHBIX H
MIO3HABATENBHBIX 33/1a4;
- COCTaBJIATh (MHIMBUYaJIbHO WIN B TPYIIIE) IJIaH peIIeHUs IPOOIJIEMBI;
- YMEHHE COOTHOCHUTH CBOM JICHCTBUS C TUIAHUPYEMBIMH Pe3yJIbTaTaMH, OCYIIECTBIATH KOHTPOJIb
CBOEH JIEATENIbHOCTU B IPOLIECCEe JOCTHXKEHUS pe3yibTara, ONpeAessaTh ClocoObl NeicTBUN B
paMKax TMpeIOKEHHBIX YCIOBUH W TpeOOBaHUM, KOPPEKTUPOBATH CBOM JEHCTBHUA B
COOTBETCTBUM C U3MEHSIOIIEHCS CUTYyaluei;
- YMEHHE OLIEHUBATh MPABMIBHOCTD BBIIOJHEHHS YI€OHOH 3a/1aui, COOCTBEHHBIE BO3MOXXHOCTH
€€ pelleHus,;
- B JIAJIOTE C YUYUTEIIEM COBEPIICHCTBOBATh CAMOCTOSATEIBHO BHIPA0OTAaHHBIE KPUTEPUHU
OLIEHKH.
ITo3naBartenbubie YY /I:
- YMEHHUE ONPEIeNATh MOHITHS, CPAaBHUBATh, CO37aBaTh 00OOIIEHUS, YCTaHABINBATh AHAJIOTHH,
KJIacCU(UITUPOBATh, CAMOCTOSTEIFHO BEIOUPATh OCHOBAHUS M KPUTEPHH ISl KITACCU(DUKAIIIH,
- OCYILIECTBISITH CPAaBHEHHUE, KJIacCU(UKAIUIO, CaMOCTOSATENILHO BBIOMPAaTh OCHOBAaHUS U
KPUTEPHH ISl YKa3aHHBIX JIOTHYECKUX OTIePaITHiA.
- CTPOUTH JIOTUYECKOE DPACCYXKACHUE, BKIIOYAIOIIEe YCTAaHOBJIEHHE NMPUYMHHO-CIIEICTBEHHBIX
CBSI3eH, JIenaTh BEIBOIEI.
- CO3/1aBaTh CXEMAaTUYECKHE MOJIENIU C BBIIEJICHUEM CYILECTBEHHBIX XapaKTEPUCTUK OOBEKTA.
- COCTABJIATH TE3UCHI, PA3IMYHBIE BHIBI TUTAHOB (IIPOCTHIX M CJIOMKHBIX).
- peoOpa30BbIBaTh HH(GOPMALIHIO U3 OJTHOTO BUAA B APYroi(TabiuIly B TEKCT U Tp.).
- YMETh ONpPEIEIsATh BO3MOXKHBIE MCTOYHHKHA HEOOXOIUMBIX CBEICHUH, MPOU3BOJIUTH ITOMCK
WH(OPMAIINH, aHATU3UPOBAThH M OIICHUBATH €€ I0CTOBEPHOCTH.
KommyHnukarusubie YY/:
- CaMOCTOATEIBHO OPraHU30BBIBATh Y4eOHOE B3aMMOJECTBHE B TpyIme (OmpeAessTh oOuue
TIENTH, pacTIpeIeNsATh POJIH, IOTOBAPUBATHCS APYT C JPYTOM U T. 1.).
- co0JII0/1aTh HOPMBI ITyOJIMYHOM pedr U periaMeHT B MOHOJIOT€ U IUCKYCCHH.
- (hopmMupoBaTh COOCTBEHHOE MHEHHE U TIO3UIINIO, APTYMEHTHPOBATh UX.
- YCTaHaBJIMBAaTh U CPABHMUBATH Pa3HbIC TOUKH 3PEHUs, MPEXJEe YeM MPUHHUMATh pEIICHUs U
JienaTh BBIOOD.
- OCYUIECTBJISTh B3aUMHBIII KOHTPOJb M OKa3blBaTh B COTPYAHHYECTBE HEOOXOAUMYIO
B3aWMOIIOMOITb.
- OpPraHU30BBIBATH U IJIAHUPOBATH YUEOHOE COTPYIHUYECTBO C YUUTEJIEM M CBEPCTHUKAMU;



- paboTaTh UHIAMBUAYAIBHO U B TPYIIE: HAXOIUTH 00IIIee pelieHHe U pa3peraTh KOHOIUKTH Ha
OCHOBE COTJIACOBAHUS MO3ULMM U y4€Ta HHTEPECOB;
- (hopMyIHpPOBATh, APIrYMEHTUPOBATH  OTCTAHBATh CBOE MHEHHE;
- YMEHHE OCO3HAaHHO MHCIIOJIb30BaTh pEYEBBIE CPEACTBA B COOTBETCTBHHM C 3aJadyel
KOMMYHHKAIIMH JJIs1 BBIPQXKEHUS CBOMX UYYBCTB, MBICIECH M MOTPEOHOCTEH; IMJIaHUPOBAHUS U
PETYJIALIUNA CBOEH IEATENBHOCTH;
- BJIaJICHAE YCTHOW U IUCbMEHHOM PEYbl0, MOHOJIOTMYECKOW KOHTEKCTHON PEYbIO;
- (hopMUpOBaHME U PA3BUTHE KOMIIETEHTHOCTH B 00JIaCTH MCII0Jb30BaHUs HHPOPMALIMOHHO-
KOMMYHMKAI[MOHHBIX TEXHOJIOTH;
- (opMUpOBaHME U paA3BUTUE SKOJOTMYECKOIO MBIIUICHNS, YMEHHME HpPUMEHSITh €ro B
MIO3HABATEIIbHOW, ~KOMMYHUKAaTUBHOW, COLMAIBHOW TMpaKkTHKE U  NpodecCHOHAIBHON
OpHUEHTALINH.
IIpenmeTHble pe3yJbTaThbl OCBOCHHSI OCHOBHOM 00pa30BaTe/bHON MPOrPaMMbI:
BbINyCKHUK HAY4YUTCS:
- XapaKTepu30BaTh OCHOBHBIC METO/IbI TO3HAHUSA: HAOII0ICHNE, U3MEPEHHUE, IKCIICPUMEHT;
- OIUCBIBATh CBOICTBA TBEPABIX, KUAKHX, ra3000pa3HbIX BEIIECTB, BBIIEISS UX CYLIECTBEHHbIE
IPU3HAKU;
- PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHUH «aTOM», «MOJIEKYJa», «XMMHYECKHU
AIIEMEHT», «IPOCTOE BEILIECTBO», «CJOXKHOE BEIIECTBO», «BAJIEHTHOCTbY, «XUMHUYECKas
peaxkuusa», UCIOJb3Ys 3HAKOBYIO CUCTEMY XUMHUU;
- pacKpbIBaThb CMBICII 3aKOHOB COXpPAHEHHUS MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOM T€OpUU;
- pa3iauyaTh XUMUYECKUE U (PU3NYECKHUE SIBICHNUS;
- Ha3bIBaTb XUMHUUYECKUE DIIEMEHTBI;
- OTIPENIENSATh COCTAaB BEIIECTB IO UX (popmymnam;
- OIPEIENATH BAJICHTHOCTh aTOMA DJIEMEHTA B COCUHEHMSIX;
- OIPENENIATh TUIl XUMUYECKUX PEaKui;
- Ha3bIBaTh IPU3HAKHU U YCJIOBUS IPOTEKAHNS XUMUUECKUX PEAKLINM;
- BBIABJIATH IPU3HAKH, CBUJCTEILCTBYIOIIME O TMPOTEKAaHMM XHUMHUYECKOM peakuuu MpH
BBITNIOJTHEHUHM XUMUYECKOIO OIIbITA;
- COCTaBIIAATh (DOPMYIIBI OMHAPHBIX COCTUHEHUI;
- COCTaBJISATh YPABHEHUS XUMHUECKUX PEAKIINN;
- coOmoaaTh npaBuia 0e3onacHol padoThl IPU MPOBEAECHUH OIBITOB;
- IOJIb30BaThCA 1aOOPATOPHBIM 00OPYOBaHUEM U TIOCYIOM;
- BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB;
- BBIYUCIIATH MACCOBYIO JIOJTI0 XUMHUYECKOTO 3JIeMEHTa 1o (hopMyJsie COETUHEHNUS;
- BBIUUCIATH KOJIMYECTBO, OOBEM WM MacCy BEIIeCTBa IO KOJUYECTBY, 00bEMy, Macce
pEareHTOB WM NIPOAYKTOB PEAKIINH;
- XapakTepu3oBaTh (U3NYECKHE U XMUMHUYECKHE CBOWCTBA IMPOCTHIX BEIIECTB: KHUCIOPOAA U
BOZOpOJA;
- [I0JIy4aTh, COOMPATh KUCIOPOJ U BOJIOPOS;
- pacmo3HaBaTh ONBITHBIM ITyTE€M ra3000pa3HbIe BEIIECTBA: KUCIOPOI, BOAOPOL;
- pacKpbIBaTh CMBICT 3aKOHa ABOTaipo;
- PacKpBIBATh CMBICI MIOHATHH «TEIIOBON A(PPEKT peakium», «MOJISIPHBINA 00beM»;
- XapaKTepu30BaTh GU3NYECKUE U XUMUUECKHE CBONCTBA BO/JIBI;
- pacKpbIBaTh CMBICI IIOHATHUS «PaCTBOP»;
- BBIYHCIISITH MAaCCOBYIO JIOJII0 PACTBOPEHHOT'O BEIIECTBA B PACTBOPE;
- IPUTOTOBJIATH PACTBOPHI C ONPEAEIIEHHON MacCOBOM J10JIEN paCTBOPEHHOTO BEILIECTBA;
- Ha3bIBaTh COEIMHEHMS U3yYEHHBIX KJIACCOB HEOPTAaHUYECKUX BEILECTB;
- XapakTepHu30BaTh (PU3NYECKHE U XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX
BEIIECTB: OKCHJIOB, KHCJIOT, OCHOBAaHWM, COJICH;
- OIPENENATH PUHAJIEKHOCTD BEILIECTB K ONPEACIEHHOMY KJIacCy COEUHEHMI;



- COCTaBIIATH (HOPMYIIBI HEOPTaHUYECKUX COCTMHEHUHN M3yUYeHHBIX KIACCOB;
- TPOBOJUTH OIBITHl, TMOATBEPXKIAIONIME XUMHYECKHE CBONCTBA M3YUYEHHBIX KJIACCOB
HEOPTraHWYECKUX BEIECTB;
- pacrmo3HaBaTh OMNBITHBIM IIYTE€M PACTBOPHI KHUCIOT M IIENOYed MO0 HM3MEHEHHIO OKpPaCKH
WHJUKATOPA;
- XapaKTepU30BaTh B3aUMOCBSI3b MEXY KJacCaMHU HEOPraHMYECKUX COCIUHEHHIA;
- packpsiBaTh cMbici [lepuoanueckoro 3akona .M. Menaeneesa;
- OOBSACHATH (PU3UYECKHI CMBICI aTOMHOTO (IOPSJIKOBOIO) HOMEpPa XMMHUYECKOTO 3JIEMEHTa,
HOMEPOB I'PYIIIBI ¥ IIEpHOJa B nepuoanueckon cucreme .M. Menneneesa;
- 00BSACHATH 3aKOHOMEPHOCTH M3MEHEHHUsl CTPOCHMSI aTOMOB, CBOMCTB AJIEMEHTOB B Mpe/esiax
MaJIbIX IEPUOJIOB U TJIABHBIX MOJTPYIIIL;
- XapaKTepru30BaTh XMMHUYECKHE JIEMEHTHI (OT BOJOPO/Aa IO KAJIbLIKA) HA OCHOBE MX MOJIOKECHUS
B iepuoauueckoit cucreme /.M. MenneneeBa u 0COOEHHOCTEH CTPOCHUS X aTOMOB;
- COCTaBJISITh CXEMbI CTPOCHHSI aTOMOB NEpBbIX 20 3J1€eMEHTOB Iepuoauyeckoil cuctemsl J[.M.
Menneneena;
- PacKpbIBaTh CMBICH MOHATUH: «XMMHYECKAsI CBSI3bY, «3JEKTPOOTPULIATEIBHOCTHY,
- XapakKTepHU30BaTh 3aBUCHUMOCTh (DU3MUYECKUX CBOWCTB BEIIECTB OT THIA KPHCTAUIMYCCKOM
peIIeTKH;
- ONIPEACIIATh BUJ XUMUUYECKON CBSI3M B HEOPTaHUUECKUX COCAMHEHUSX;
- u300pakaTh CXEMbI CTPOEHHUSI MOJIEKYJ BEUIECTB, OOpa30BaHHBIX pPAa3HBIMU BUIAMHU
XUMHYECKHUX CBI3CH;
- PaCKpbIBaTh CMBICI MOHATHI «HOH», «KATUOHY, «AHHOHY, «QJEKTPOIUTHI), «HEIIEKTPOIUTHD,
«OQIEKTPOJIUTHYECKAS TUCCOIUAIIU, OKUCITUTENbY, «CTENEHb OKUCIIECHUS» «BOCCTAHOBUTEIDY,
«OKHCIICHHEY, «BOCCTAHOBIICHHUEY;
- OTIPE/ICIIATh CTETICHb OKHUCIICHUS aTOMa AJIEMEHTa B COCITMHECHUH,
- PacKpbIBaTh CMBICT TEOPHUH IIEKTPOIUTUIECKON JUCCOIIUAIUY;
- COCTaBJIATh YPABHEHUS MIEKTPOJUTUYECKON JUCCOLMALIMM KUCIIOT, HIEJI0YEH, COIeH;
- OOBSICHATH CYIIHOCTh MpoIllecca DIEKTPOTUTHUECKON TUCCOIMUAIMN M PEaKIHi HOHHOTO
oOMeHa;
- COCTaBIIATh MOJIHBIE U COKPAIIIEHHbIE HOHHBIE YPABHEHHSI pEaKIIMu OOMEHa;
- OMIPECTIATh BO3MOXKHOCTb MTPOTEKAHUS PEaKIINii HOHHOTO OOMEHa;
- IPOBOJAUTH PEAKIUH, OATBEPKAAIOIINE KAYECTBEHHBI COCTaB PA3IMYHbIX BEUIECTB;
- OTIPE/ICIIATh OKUCIUTETh U BOCCTAHOBUTED;
- COCTaBJISITh YPABHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIHIA;
- Ha3bIBaTh (DaKTOPBI, BIUSIONINE HA CKOPOCTh XUMHUYECKOHN peaKIuu;
- KJ1acCU(UIIUPOBATH XMMUUYECKUE PEAKIINH 110 Pa3TUYHBIM TPU3HAKAM;
- XapaKTepPU30BaTh B3aUMOCBS3b MEXKy COCTAaBOM, CTPOSHHUEM U CBOMCTBAMH HEMETAILIIOB;
- TMPOBOJUTH OMBITHI IO TOJYYEHUIO, COOUPAHUI0 W HW3YYCHHIO XHMHYECKUX CBOWCTB
ra3000pa3HbIX BEHIECTB: YTIIEKUCIIOrO ra3a, aMMHUaKa;
- pacro3HaBaTh ONBITHBIM ITyTeM ra3000pa3HbIe BEUIECTBA: YITIEKHUCIBIN ra3 1 aMMHAK;
- XapaKTepU30BaTh B3aUMOCBS3b MEXIY COCTAaBOM, CTPOEHHEM U CBOMCTBAMH METAJIJIOB;
- Ha3bpIBaTh OPTAaHUYECKHE BEIIECTBa MO WX (QopMyse: MeTaH, 3TaH, STUJICH, METaHOI, ATaHOM,
TJIMIEPUH, YKCYCHas KHCJIOTa, aMHHOYKCYCHas KHCJIOTa, CTEapUHOBAas KHCJIOTA, OJICMHOBAS
KHCJIOTA, TJII0K03a;
- OIIEHUBATh BIMSHUE XUMHUYECKOTO 3arpsI3HCHUS OKPYKAIOIIEH Cpelbl Ha OPTaHU3M YEJIOBEKa;
- TPaMOTHO 00paIaThCs C BEIeCTBAMU B TIOBCETHEBHOM JKU3HU
- ONPEeNeNsATh BO3MOXKHOCTh MPOTEKAHUS PEAKIIMA HEKOTOPBIX MPEICTABUTENIEH OpPraHWYECKHUX
BEILECTB C KMCIOPOJOM, BOJIOPOJIOM, METAJIJIAMU, OCHOBAHUSIMU, TaJIOT€HAMH.

BhINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS:
- 8blOBUAMb U NPOBEPAMb IKCHEPUMEHMATLHO SUNOME3bl 0 XUMUYECKUX CBOUCMBAX Geujecms
Ha OCHOBe UX COCMAea U CMpPOEeHUs, UX CHOCOOHOCMU 8CMYNAMb 6 XUMUYEecKue peaxyuu, O
xapakmepe u npoOyKmax paziuiHvlx XUMU4eCKUx peakyuil;



- Xapakxmepuzoeamsv eewecmed No COCMasy, CMpPOeHUul0 U CBOUCMBAM, YCMAHABIUBAMDb
NPUYUHHO-CLEOCMBEHHbIE CBA3U MENHCOY OAHHBIMU XAPAKMEPUCMUKAMU BeUYeCmEd;

- COCMAeIAmb MONEKYNAPHbIE U NOJHbIE UOHHbIE VPABHEHUs. NO COKPAUWEHHbIM UOHHBIM
VDABHEHUSIM,

- NPOCHO3UpOBAMb  CHOCOOHOCMb  6ewecmed  NpoAGIAmb  OKUCIUMENbHble — UIU
B0CCMAHOBUMENbHBIE CEOUCMBA C YUemOM CMeneHell OKUCICHUS. dINEMEHMO8, 8X00SUUX 8 e20
cocmas;

- COCMasnAmy YPAasHeHUs peakyuil, COOMEemcmayloumux nocied08amerbHOCMU NpespaujeHull
HeOpeaHu4yecKux 6eujecms pasiuiHblx Kiaccos,;

- 8bI0GUEAMb U NPOBEPSMb IKCNEPUMEHMAILHO 2UNOME3bl O Pe3VIbmamax B030etcmeus
PA3IUUHBIX PAKMOPO8 HA USMEHEeHUe CKOPOCTU XUMUYECKOU PeaKyuu,

- UCNnOIb308amMb NPUOOPEeMeHHble 3HAHUA Ol IKOJNOSUYECKU 2SPAMOMHO20 NO0BEeOeHUs 6
OKpyoscarouell cpeoe;

- UCNONIb306aMb NpPUOOPemeHHble Kllodesble KOMNEeMmeHYyuu Npu 6bINOJIHEHUU NPOeKmos
YUeOHO-UCCIe008ameNbCKUX — 3a0a4 N0 U3VYEHUI0  CB0UCME,  Cnoco608  NoydeHus
PACNO3HABAHUSL BEUECE;

- 00LEKMUBHO OYEHUBAMb UHPOPMAYUIO O 8eUeCMBAX U XUMULECKUX NPOYeccax,

- KPUMuYecku OMHOCUMbCS K NCeBOOHAYHUHOU UHGOPpMAyuu, Heo0OpOCOBeCMHOU peKlame 8
Ccpeocmeax mMaccosou ungopmayuu;

- 0CO3HABAMb 3HAYEHUE MEOPEeMUUECKUX ZHAHUL NO XUMUU OJi NPAKMUYECKOU O0esimeilbHOCmuU
yenosexa,

- co30asameb MoOenu u cxemvl OJisl pelieHUsi YUeOHbIX U NO3HABAMENbHBIX 3a0ad; NOHUMAMb
He0bX00UMOCMb COOI0OeHUsT NPEONUCAHUL, NPedSla2aemMblX 8 UHCIMPYKYUSAX N0 UCHONb308AHUIO
JeKapcme, cpeocma OblmoBol Xumuu u op.

NN

Conep:xxanue Kypca
8 knacc
Ilepsonauanvnvle xumuueckue nOHAMUA
[Mpeamer xumun. Tena u BemecTBa. OCHOBHBIE METOJBI MMO3HAHMS: HAOIIO/ICHUE, U3MEPEHUE,
sKcriepuMeHT. Du3uveckre M XUMHUYeckue sBleHus. Yuctele BemectBa U cMmecH. CrocoObl
pasneneHus cMeced. Artom. Monekyna. BemecrBa MOJEKYyJISpPHOTO M HEMOJEKYISIPHOTO
CTpOeHUs. XHMMHYECKUN 3JIEMEHT. 3HAaKM XHWMHUYECKHX »3JeMeHTOB. lIpocTeie M clokHbIe
BeIeCTBA. BajeHTHOCTh. 3aKOH TOCTOSHCTBA COCTaBa BEIIECTBA. XHUMHYECKHE (HOPMYIIHL.
WNupekcsl. OTHOCUTENbHAST aTOMHAss U MOJIEKYJISIpHas Macchl. MaccoBasi J0Jisi XMMHUYECKOTO
JJIeMEHTa B COCAMHEHUH. 3aKOH COXpaHEHUs MacChl BEIIECTB. XUMHUYECKHE YpaBHEHUS.
KoadduimenTsl. YcnoBuss U NpU3HAKK MPOTEKAHHUS XUMUYECKUX peakiuil. Monp — eauHuIa
KOJIMYECTBA BellecTBa. MomspHas Macca.
[Tpaktuueckass padora 1. Ilpuemsr Oe3omacHoil pabOTHl ¢ OOOpPYIOBAaHUEM U BEIIECTBAMHU.
Ctpoenue niamMeHu.
[TpakTudeckas pabota 2. OuncTKa 3arps3HEHHON MOBAPEHHOM COJH.
Pacuernrle 3amaun:
1. BeraucneHne OTHOCUTENBHON MOJIEKYIIIPHOM MacChl BELIECTBA 1O (hopMyIie.
2. Beruucnenrne MacCoBOM JIOJIM 3JIEMEHTA B XUMUYECKOM COEJIMHEHUU.
YcraHoBneHue npocTeiieil popMyIbl BEMIECTBA IO MACCOBBIM JIOJISIM 3JIEMEHTOB
3. BeruncieHus Mo XMMHYECKAM ypaBHEHUSM MacChl HJIM KOJIMYECTBA BEIECTBA 110 W3BECTHOMN
Macce UM KOJIMYECTBY OJHOTO U3 BCTYMAIOUIUX B PEAKIIUIO WK MOJTYYarOLIUXCsl BEIECTB
Ilepuoouueckuii 3aKon u nepuEOUYECKAs CUCHEMA XUMUYUECKUX I]IEMEHM 08
/. U. Menoeneeea. Cmpoenue amoma
Ilepevie nonvimku Knaccugukayuu xumuyeckux inemenmos.llepunonndeckuii 3akon J[.M.
MenneneeBa. Ilepuoauueckas cucrema xumudeckux sneMeHToB .M. MenaeneeBa. CtpoeHue
aToma: siIpo, dHepreTudeckuii ypoBeHb. CocTaB sipa aToma: MPOTOHBI, HEUTPOHBI. M30TOMBI.
Ou3nYecKuil CMBICT aTOMHOTO (TIOPSIKOBOT0) HOMEpa XMMHYECKOTO JIEMEHTa, HOMepa TPYIIIbI
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U Iepuoja Nepuoandyeckoil cucreMbl. CTpOEHUE 3HEPreTUYECKUX YPOBHEW aToMOB mepBbiX 20
XHMHYECKUX DJJEMEHTOB mnepuoandeckod cucremsl [[.UW. MennaeneeBa. 3akOHOMEPHOCTH
W3MEHEHHUS CBOMCTB aTOMOB XMMHUYECKHUX IEMEHTOB U UX COEJMHEHUIN HA OCHOBE I10JIOKEHUS B
nepuoauyeckoit cucrteme .M. MenneneeBa u ctpoeHusi aroma. 3HadeHue [lepronuueckoro
3akoHa [[.JMI. MenneneeBa. BaneHTHOCTh B cBeTE€ 3J€KTPOHHON Teopuu. CTENEHb OKUCIIECHUS.
ITpaBuiia onpeneneHus CTENEHN OKUCIICHUS JIIEMEHTOB
Cmpoenue éewyecmea. Xumuueckasn c6a3vp
DIEKTPOOTPULIATEIBHOCTh ATOMOB XMMUYECKUX 3JIEMEHTOB. KOBaJleHTHash XMMHYECKasl CBA3b:
HenoJsipHast U noJisipHasi. [loHsATHE 0 BOZOPOAHO CBSA3H U €€ BIUSHUM Ha (U3NIECKHE CBOWCTBA
BelleCTB Ha npumMepe Boabl. MoHHasd cBsa3b. Metainuyeckas CBA3b. THIIBI KPUCTAITIMYECKHX
pemeTok (aToOMHAas, MOJIEKYJSpHAsi, WOHHAs, METAJTUYecKas). 3aBHCHUMOCTh (PH3UYECKHX
CBOMCTB BEILECTB OT TUIIA KPUCTAUINYECKON PEIIECTKHU.
Kucnopoo. Booopoo
Kucnopon — XMMHMYECKHH 3JIEMEHT M IIPOCTOE BemecTBO. Aumorponusa kKuciaopona. O30H.
CocraB BO3ayxa. 3amuTa aTMOC(HEpHOTO BO3JyXa OT 3arps3HEHUN (3alIUTa MUHUIIPOEKTOB).
dusnyeckue M XMMHYECKHE CBOMCTBa Kuciopoaa. llomyueHune u HNpUMEHEHHME KHCIOPOA.
Oxcuppl. TermoBoit 3¢ ekt xumuueckux peakuuil. [TonaTtue 06 3K30- U SHAOTEPMHUUECKUX
peakuusax. Bogopon — XUMHUYECKUI 2JIEMEHT U MPOCTOE BeleCcTBO. PUBNYECKUE U XUMUUECKUE
cBoiictBa Bojopona. Ilomyuenue Bomopona B Jsaboparopuu. I[lomydenue Bojgopona B
npombliuieHHOCTH. [IpuMeHenue Bogopoaa. 3akoH ABoraapo. MousipHbli 00beM ra3oB.
KauecTBeHHble peakiuu Ha ra3ooOpa3Hble BellecTBa (Kuciaopod, Bopopoxa). OObeMHbIE
OTHOLICHHs Tra30B IpU XMMHUYECKHX peakuusax. [Ipocreiimme pacueTsl O YpaBHEHMSIM
XUMHYECKUX PEaKIUM.
[Tpaktuyeckas padora 3. IlonydyeHnue KucIopoa U U3y4eHHE €ro CBOMCTB.
[TpakTuyeckas padora 4. [loxydeHue BOAOPOAA U UCCIETOBAHNE €TO CBOMCTB
Pacuérnble 3a1aun.O6GbEMHBIE OTHOLIEHUS I'a30B IIPU XUMHUUECKUX PEAKIIMAX
Booa. Pacmeoput
Bogna B npupozne. Kpyrosopor Boasl B npupoje. PuU3NyecKue U XMMUYECKUE CBOMCTBA BOJBI.
PactBopsl. PactBopumocTs BemiecTB B Boje. KonueHnrtpamus pactBopoB. MaccoBast 1ois
PacTBOPEHHOIO BELIECTBA B paCTBOPE.
[TpakTnueckast pabora 5. IIpuroroBieHre pacTBOPOB COJIEH C ONMPENEICHHON MacCOBOM JoJei
pPacTBOPEHHOI'O BEUIECTBA.
Pacuernble 3agaun: 1.HaxoxaeHre MaccoBoi JOIU pacTBOPEHHOTO BEILIECTBA B PACTBOPE.
2. BeruncneHnue Macchl paCTBOPEHHOTO BELLIECTBA U BOJIBI ISl IIPUTOTOBIIEHUS PACTBOPA
ONpeNeNEHHON KOHIEHTPALIUU
OcHogHble Knaccol Heop2aHuYecKux cOeOUHEeHU
Oxkcuapl. Knaccudukanus. Homenkmarypa. ®dusnyeckue CBOWCTBA OKCHAOB. XHUMHYECKHE
cBoiictBa okcuaoB. IlomydyeHue u mnpumeHneHue okcuaoB. OcHoBanus. Kiaccuduxarms.
Homenknarypa. ®usnyeckue cBoiictBa OcHOBaHMM. llomydyeHune ocHOBaHMI. XHWMHYECKHE
cBoiicTBa ocHoBaHuii. Peaknus HeiTpanuzamuu. Kucnotel. Knaccudukanusa. Homenknatypa.
®usnueckue cBOWCTBA KHUCIOT. llolydeHne M NpUMEHEHHE KHCIIOT. XMMHYECKHE CBOMCTBA
kucnoT. Munukaropsl. M3MeHeHHMe OKpacKM WHIMKATOpPOB B pa3iauuHbIX cpenax. Coiu.
Knaccudpukanusa. Homenknarypa. ®usuueckue cpoiictBa coinell. Ilomyuenue u mpumMeHeHue
cosiell. XMMUYECKHE CBOMCTBa cojeil. I'eHeTnueckas CBA3b MEXAY KJIacCaMd HEOPraHM4eCKHX
coemuHeHUi. [IpoGnema 0€30MacHOrO HCIOIL30BAHMS BEIIECTB M XHMHYECKHUX PEAKIUH B
MIOBCEIHEBHON JKM3HU. TOKCHYHBIE, TOpPIOYME U B3pPHIBOONACHBIE BEIIECTBA. bbITOBas
XUMHUYECKasi TPaMOTHOCTb (3alTa MUHUIIPOEKTOB).
[TpakTuyeckas pabora 6. PemeHne sKcepuMEHTANbHBIX 331a4d 1o TeMme: «BakHeilue Kkiacchl
HEOPraHMYECKUX COCIUHEHUI»



Iloemopenue 3a kypc 8 knacca
Crtpoenne aroma u BemiecTBa. (OCHOBHBIE KJIACCHI HEOPTraHMYECKUX COeAuHEHui. Ux
B3aUMOCBS3H. | 'eHeTHYEeCKHE CBA3M MEXKy KJIaCCaMU HEOPraHWYEeCKHUX COeIUHEHUH. PacueTHble
3ajjauyl 110 YPaBHEHUSAM peakuii U popmyliaM BEILECTB.
9 knacc
Xumuueckue peakyuu
Knaccugukarus XuMHYeCKUX PeaKIUi M0 Pa3IUYHBIM MPU3HAKAM: YHCITY U COCTABY MCXOJHBIX
U IIOJIyYEHHBIX BEUICCTB; U3MEHEHUIO CTENEHEH OKHMCIEHUS aTOMOB XMMHMYECKHX JJIEMEHTOB;
NOIJIOUIEHUIO WJIM BblAENEHUIO »Hepruu. CreneHb okuciaeHus. OIlpeneneHue CTeneHu
OKHUCJICHHs aTOMOB XHMHUYECKUX JIEMEHTOB B coennMHeHusAX. Oxkuciautens. BoccTaHOBUTEND.
CyIIHOCTh OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMM.
TennoBoil >pPekT XUMHUECKUX peakiui, K30- M 3HJAoTepMuueckue peakuuu. Ilonarue o
CKOpPOCTH XHMMHYECKOW peakuuu. PakTophl, BIMAIOLNIME HA CKOPOCTh XMMHUYECKOM pPEAKLUU.
[Tonsatue o xartamuzatope. OOpaTuMble W HeoOpaTuMmble peakiuu. [loHATHE O XMMHYECKOM
paBHOBECUM OJEKTPOIMTUYECKAS TUCCOLMALUA. OJIEKTPOJUTBI M HEDJIEKTPOJIUTHL. VIOHBI
KaTnoHbl 1 aHMOHBI. DIEKTPOIUTUYECKAs JUCCOLMALUS KUCIIOT, 1enodei u coneid. Crnalvle u
CUJIbHBIE AJeKTpoduThl. CreneHp aAuccoumanuu. Peakiuu HOHHOTO oOOMeHa. Y CIoBUS
IPOTEKaHUs PeakLuii HOHHOIO OOMEHa.
[Tpaktudeckas padora Ne 1 «M3ydyeHnue BIusHUE YCIOBHIA POBEICHUS XUMHUECKOW PEaKIMK Ha
€€ CKOpOCTb»
[TpakTryeckas padora 2.CBOHCTBA KUCIOT, OCHOBAaHHI U COJIEH KaK AJIEKTPOJIUTOB.
Hememannwt |V — V1| zpynnut
ITonoxenne HeMETauI0B B IEPUOINYECKON cUCTeMe XuMnuiyeckux anemenToB .M. Menneneesa.
OO6ume cBoiicTBa HemeTauioB. [lonokKeHHe rajJoreHoB B NEPUOIMYECKOI CHUCTEME U CTPOCHUE
ux aToMoB. ['anorensl: pu3nyeckre u XuMU4ecKrue cBoicTBa. CpaBHHUTENbHAS XapaKTEPHCTUKA
raJIOr€HOB. IIpumeHeHHe  TaJOreHOB. CoenuvHeHHs  TaJOr€HOB: XJIOPOBOZIOPOZ,
XJIOPOBOJIOpPOAHAsE KHuciaoTta W ee comu. Cepa: Qu3nueckue W XHMMHUYECKHE CBOWCTBA.
CoenuHeHHs cepbl:  CEpOBOJOPOJ, Cyiab(puabl, OKcuIbl cepbl. CepHas, cepHUCTas U
CEpOBOJIOPOAHAST KUCIOTHI M UX CONH. A30T: (U3MYECKHE U XMMHUYECKHE CBOWCTBA. AMMHAK.
Comun ammonus. Oxcuapl azora. A3oTHas kuciaota u ee coinu. Pocdop: Qusmueckue u
xumuueckne cBoiictBa. Coenunenus docdopa: okcup docdopa (V), oprodocdopHas kuciaora u
ee conu. Yruepoxa: (u3MYecKHMe U XUMHUYECKHE CBOMCTBA. AJUIOTpPOINHUS YIiepoja: ajiMmas,
rpadur, kapoun, @ymiepensl. Coenunenus yraepoaa: okcuabl yriepona (1) u (IV), yronpnas
KucioTa u ee conu. Kpemuuii u ero coequaenus. CTEKIIO U LIEMEHT (3aluTa MUHUIIPOEKTOB)
[TpakTrueckas padota 3.I1omyueHue XJa0poBoIOpOia U U3yYEHUE €r0 CBOWCTB
[TpakTuyeckas pabora 4.Pemienue skcrepuMeHTaIbHBIX 331a4 1o Teme «Kucmopos u cepay.
[TpakTuueckas pabota 5.I1omyueHne aMmmuaka 1 U3y4eHHe €ro CBONCTB
[Tpaktuyeckas pabora 6. Ilomyuenue okcuma yriepopa(lV) M u3ydyeHuUe €ro CBOIMCTB.
PacnioznaBanue kapboHaTOB
PacueTHble 3agaun: BoruncieHus 1o XMMHYECKUM YPaBHEHUSIM Macchl, 00bEMa M KOJIMYECTBA
BEIIeCTBa OJHOI0 U3 MPOJYKTOB PEaKLMU M0 MAacCe UCXOIHOTO BEIIECTBA, 00BEMY HIIH
KOJIMYECTBY BEILIECTBA, COACPIKAILETO ONPEACIEHHYIO JI0JII0 IPUMECEN
Memannvt u ux coeounenusn
[Toso’keHNne METalIoB B MEPUOAMYECKOM cUCTeMe XMMUUecKux aneMeHToB (.M. Menneneesa.
Metaminsl B mpupoae M oOmue crnocodsl ux mnonydeHus. OOmue ¢unueckue CBOWCTBA
metauioB. OOIMe XMMHUYECKHE CBOWCTBA METAJIOB: PEAaKIMH C HEMeTalllaMH, KHUCIOTaMH,
COJISIMU. OJJEKTPOXUMHUYECKUWA psii HampsbkeHuil MetamoB. lllenounble MeTamibl U X
coeaunenus. lllenoyHo3zemMenpHble METAIBl M UX COEIMHEHHSA. ANOMUHHHA. AMQOTEpHOCTH
okcuaa u ruapokcuna amomunus. JKenezo. CoenuHeHus kejne3a M MX CBOMCTBA: OKCHUJBI,
ruapokcuabl u conu xenesza (11 u II).
[IpakTuueckass pabora 7. PemieHue 3KCIepUMEHTAIbHBIX 3aJad MO Teme «MeTamibl U Hux
COEIUHEHUS



Ilepsonauanvusvie céedenus 00 OpeanuUecKUX 6euiecmeax
IlepBoHavasIbHBIE CBEEHUS O CTPOCHUU OPraHMYECKUX BEIIECTB. YTJIEBOJOPOJbI: METaH, 3TaH,
3TUJeH. VICTOYHHMKH YTIIEBOJOPONIOB: MPUPOJHBIN Ta3, HedTh, yromb. Kucmopoaconepxkamme
COCIMHEHUS: CIIUPTHI (METAHOJI, TAHOJI, MNIULEPUH), KapOOHOBBIE KUCIOTHI (YKCYCHAsi KUCIIOTA,
AMUHOYKCYCHAsl KHCJIOTa, CTE€apUHOBasi W OJEMHOBAs KHCIOTHI). bHOJIOrMYECKH Ba)KHbIE
BEIIECTBA: KHUPBI, TIIOKO3a, Oenku. XUMHUECKOE 3arpsi3HEHUE OKPYXKaIoLIell cpelbl U ero
HOCJIEAACTBHSL.

Iloemopenue 3a kypc 9 knacca
OBP. DnekrponuTtnyeckas guccoruanus. XuMuueckas kuHeTuka. CBOWCTBA HEMETAIOB U MX
coeMHEHU. Mertamibl M MX COEIMHEHMS. [ eHeTHyeckue CBsSI3M MEXAYy KiaccaMu
HEOpPraHUYECKUX coeMHEHNN. CBONCTBA OPraHUYECKUX COEAMHEHU.

TemaTn4eckoe IJIAHUPOBAHHE 8 kiacc

No Tema KonnuecTBo wacoB
1 [TepBoHaYaIbHBIC XUMUYECKUE TTOHSATHS 18
2 [Teproardeckuii 3aKOH U TIEPUOUYECKAS CUCTEMA XUMUYECKHX | 6
snemeHToB/l.1. MenneneeBa. CtpoeHue aToma
3 CtpoeHue BelnecTBa. XUMHUIECKas CBSI3b 5
4 Kucnopon. Bogopon 11
5 Bopa. PactBopsr 8
6 OcCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCMHEHUN 15
7 [ToBTOpeHwue 3a kypc 8 kimacca 7
Uroro | 70

TemaTnyeckoe IIaHHPOBaHue 9 KiIacc

Ne | Tema KomnyectBo
4acoB
1 XUMHUYECKUE peaKuu 15
2 Hewmerannel IV — VII rpynn u ux coequnenust 24
3 MerTauibl ¥ UX COeUHEHUS 8
4 [lepBoHavanpHbIe MPEACTABIECHUS 00 OPTaHUYECKUX COSTMHEHUSIX 5
5 IToBTOpeHue 3a Kypc 9 kacca 16
Hroro | 68




