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IlosicHuTeILHAA 3aIMCKA

[lenp m3yyeHUs XUMHH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS: CO3JAHHUE YCIOBUHU st
YCHEWIHOTO YCBOCHHS YYAIUMUCS IE€PBOHAYAIBHBIX XUMHYECKHUX MOHSATHUM, 3aBUCUMOCTH
CBOWMCTB OT CTpPOEHHUS, HEOPraHMYECKHX COCIMHEHUSAX, HX CBOMCTBAX, IPAKTUYECKOMN
3HAYUMOCTH.
3amaun o0y4eHus:
-OCBOCHUE BAXHEHUINNX 3HAHWA O XUMUYCCKOW CHUMBOJIMKE, XUMUYCCKUX TOHSATHAX, (Dakrax,
OCHOBHBIX 3aKOHAX U TEOPUSIX;
- OBJIQJICHUE YMEHUSMH HaONIOAaTh XUMUYECKHE SIBJICHHS, TMPOBOJUTH XUMHUYECKUU
IKCIIEPUMEHT, a TAaK)KE YMCHHSIMH TPOW3BOIUTH PAcYeThl HA OCHOBE XUMHUYECKHX (HOPMYI
BEIIECTB U YPABHCHUN XUMUUYECKUX PEAKIIN;
- OCBOCHHE BOXKHEUIIINX 3HAHUM O XUMHYECKOM DJIEMEHTE U 00pa30BaHHBIX UM COCIUHECHHIA;
- pa3BUTHE TO3HABATEJIbHBIX HHTEPECOB M HWHTEIUIEKTYAJIbHBIX CIIOCOOHOCTEH B TIpoliecce
YCBOCHUSI XUMHYECKUX 3HAHUN U MPOBEACHUS XUMHYECKOrO 3KCIEPUMEHTA; CAMOCTOATEIILHOTO
MpUOOpETEHNsT HOBBIX 3HAHUM MO XMMHU B COOTBETCTBHHM C BO3HHUKAIOIMIMMH >KHU3HEHHBIMU
MOTPEOHOCTSMU;
- BOCIIUTaHUE YOEKJIEHHOCTH B MO3HABAEMOCTH XHMHYECKOW COCTABIISIONICH KapTHHBI MHPA;
OTHOIIIEHUS K XUMHH KaK K 2JIEMEHTY OOIIEUeTIOBEYECKOMN KYJIbTYPHI;
- MPUMEHEHHE MOJYYCHHBIX 3HAHUWA W YMEHUH i1 XUMHYECKH T'PaMOTHOTO HMCIOJIb30BaHUSA
BEIIECTB M MaTEpPUAIOB, NMPUMEHSIEMBIX B OBITY, CEIHCKOM XO35SHUCTBE M Ha IPOHU3BOJCTRBE,
pEeLIeHHs] MPAKTUYECKUX 3a7a4 MOBCEAHEBHOM XKU3HU, NMPEIYNPEKACHUS SBICHUN, HAHOCIIIUX
Bp€/1 3J0POBbIO YEJIOBEKA U OKPYKAIOUIEH Cpeie.

I[InanupyemMsbl pe3yJibTaThl 0CBOEHHS 00y4aIOLIUMHUCS OCHOBHOI 00pa3oBaTe/IbHOI

NPOrpaMmblI
JIMYHOCTHBIE Pe3yJbTAThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl
1) B IIGHHOCTHO-OPHEHTAIMOHHON cepe— YYBCTBO TOPIOCTH 33 POCCHUCKYIO

XAMUYECKYI0 HayKy, TYMaHU3M, OTHOIICHUE K TPYIY, LEICYCTPEMICHHOCTh, CAMOKOHTPOIb U
CaMOOIICHKA;

2) B TpyaoBoil cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpPY JHanbHEHIICH
00pa3oBaTeIIbHOW TPACKTOPHH;

3) B mo3HaBaTeIbHON (KOTHUTHBHOM, MHTEIUIEKTYAIbHON) chepe — MOTHBAIUS YUCHHUS,
YMEHHUE YIPaBIATh CBOCH IMO3HABATEIBHOM JIESTEIBHOCTHIO.

OCHOBHBIC JIMYHOCTHBIE Pe3yJAbTAThl O0YUCHUST XUMUU:
. (dbopMuUpoBaHHE OTBETCTBCHHOTO OTHOIICHUS K YYEHUIO, TOTOBHOCTH W CIIOCOOHOCTH
yUaluXcsi K CaMOPa3BUTHUIO W CaMOOOpa30BaHHMIO Ha OCHOBE MOTHBALMU K OOYYECHUIO W
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHHIO NAbHEHINCH WHIMBHIYATbHON TPaeKTOPUU
o0Opa3oBaHus Ha 0a3e OPUCHTUPOBKU B MUpE Mpodeccuii 1 mpoPecCHOHATBHBIX MPEATIOYTCHUH,
C y4éTOM YCTOWYHMBBIX II03HABATEIILHBIX WHTEPECOB, a TAaKKE HAa OCHOBE (DOPMHPOBAHUS
YBOKUTEIBHOIO OTHOLICHHS K TPYILY, PA3BUTHSI OTIBITA YYaCTUS B COLUAIBLHO 3HAYMMOM TPY/IE;
. dbopMHUpOBaHHE IIEJIOCTHOTO MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSI HAYKH M OOIIECTBCHHOW TMPAKTHKH, YYUTBHIBAIOLIETO COIMAJIBHOE,
KYJIBTYPHOE, SI3bIKOBOE, JYXOBHOE MHOT000pa3re COBPEMEHHOTO MHPA;
. (hopMUpoBaHHEe KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOIIEHUH U COTPYTHUYECTBE CO
CBEpPCTHHKAMH, JETbMHU CTapUIeT0 W MIAJIIEro BO3pacTa, B3pOCIABIMU B  MpOLEecce
00pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HON, Y4eOHO-UCCIeI0BATENBCKON, TBOPUECKOM U IPYTHX
BU/JIOB JICATEIHHOCTH;
. (dhopMUpOBaHKE [IEHHOCTH 3I0POBOTO U 0€30MacHOro 00pasa >KU3HU; YCBOCHUE TPABHII
WHIUBUAYAIBHOTO W KOJUIEKTUBHOTO O€30MacCHOTO TOBEIEHHUS B UPE3BBIUANHBIX CHUTYAIHSIX,
YTPOKAIOIIUX KU3HU U 37J0POBBIO JIFO/ICH;
. (hopMHpOBaHHE OCHOB JKOJOTHYECKOW KYIBTYPhl, COOTBETCTBYIOIICH COBpEMEHHOMY
YPOBHIO DKOJIOTUYECKOTO MBIIUICHUS, PA3BUTHUE OIBITA HKOJOTHMYECKH OPUEHTHPOBAHHOU
pedIIeKCHBHO-OIIEHOYHOW U IPAKTHYECKOM NEATETHbHOCTH B )KU3HEHHBIX CUTYAIUIX.



MertanpeaMeTHbIe pe3yJabTaThl 0CBOEHUS OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl
Hamnpasnensl Ha
1) oBinaseHHe  Y4YAIIUMHCS  YHMBEPCAIbHBIMH  €CTECTBCHHO—HAyYHBIMH  CIIOCOOAMH
JeATeIbHOCTH: HaOMI0/IeHHEe, U3MEPEHUEe, IKCIIEPUMEHT, yueOHOe HCCle0BaHNe; IPUMEHEHHE
OCHOBHBIX METOJOB NO3HAaHUS (CUCTEMHO — MH()OPMALMOHHBIA aHAIN3, MOJEIUPOBAHUE) IS
M3YUYEHHSI Pa3IMYHBIX CTOPOH OKPYKAIOIIEH IEHCTBUTEIBHOCTH;
2) UCHOJB30BAHNE YHUBEPCAIBHBIX CIIOCO00B JESITEIBHOCTH 0 PEIICHHUIO MPOOJIEM U OCHOBHBIX
MHTEIUICKTYaJbHBIX OTepanuii: (OpMYIMPOBAHWE THUIOTE3, AaHAIM3 W CHHTE3, CpPaBHEHUE,
00001IeHne, CUCTEeMaTH3aIMs, BBISABICHHE TPUIHMHHO — CJICACTBEHHBIX CBS3EH, TIOMCK aHAJIOTOB;
3) yMeHHe TeHEepHpOBATh HJIEH H OTIPENIENIATh CPEACTBA, HEOOXOJUMBIE [T UX PEaTH3aIHH;
4) yMeHHe ONpenessaTh LeIH U 33Ja4H JESTeIbHOCTH, BEIOMPATh CPEICTBA PEATHU3AIMU LEeTU U
MIPUMEHSTh UX Ha TPAKTUKE;
5) UCTIOIb30BaHMUE PA3IMYHBIX HCTOYHUKOB JUTS TIOJTYYEHUSI XUMHUYECKOW HH(OpMAIHN
PeryasituBubie YY/I:
- CaMOCTOATEIbHO OOHapyXuBaTb M (popMHpOBaTh yueOHYIO MpoOIeMy, ONpeAeJsATh Ielb
y4eOHOMU JIeATEeTbHOCTH;
- BBIIBUTaTh BEPCHH peIIeHUs MpoOIeMbl, 0CO3HABaTh KOHEYHBIH pe3yibTaT, BHIOMpATh W3
MPEUTOKEHHBIX M MCKATh CaMOCTOSTENBHO CPEJICTBA M MYTH JOCTIKCHHS LENH, B TOM YHUCIIE
b TEpHATHBHEBIE;
- OCO3HaHHO BbIOMpaTh Haubosnee dGeKTUBHbIE CIMOCOOBI  peleHUus Y4eOHBIX H
MO3HABATEJbHBIX 337134,
- COCTaBJIATh (MHAMBUAYAJILHO WK B TPYIIIE) MJIaH PEeLIeHUs MpoOIeMbl;
- YMEHHE COOTHOCHUTBH CBOM JICWCTBUS C IUIAHUPYEMBIMHU PE3yIbTaTaMH, OCYIIECTBIATH KOHTPOIb
CBOEH JEATENILHOCTU B IPOLIECCE NOCTHKEHUS pe3yibTaTa, ONpPEAesaTh CIOcOoObl NeHCTBUI B
paMKax TpeIIOKCHHBIX YCIOBUH © TpeOOBaHWH, KOPPEKTUPOBAThH CBOM JICHCTBHS B
COOTBETCTBUU C U3MEHSIIOLICHUCS CUTYyaIuEH;
- YMEHHE OLIEHUBATh MIPABUIBHOCTH BBIIIOJHEHHs Y4eOHON 3a7a4M, COOCTBEHHBIE BO3MOKHOCTH
€€ pellIeHUS;
- B JIMAJIOT€ C YYUTEJIEM COBEPILIEHCTBOBATh CAMOCTOSITEIbHO BBIPAOOTAHHBIE KPUTEPUHU
OLIEHKH.
Ilo3naBaTenabnble YY /:
- YMEHUE OIPeNeIIATh MOHATHS, CPAaBHUBATh, CO3JaBaTh 000OIIEHNUS, YCTAaHABINBATh aHAJIOTUH,
KJ1accu(pUIUPOBaTh, CAMOCTOSATEIILHO BEIOMPATh OCHOBAHUS U KPUTEPHU IS KIIacCU(PHUKALIUH,
- OCYILECTBJIATh CpPaBHEHME, KIACCU(UKAILUIO, CAaMOCTOSITEIbHO BbIOMpAaTh OCHOBAaHUSA M
KPUTEPHH Ul YKAa3aHHBIX JIOTHYECKUX OIEparHil.
- CTPOMTBH JIOTUYECKOE PaCCyKACHUE, BKIIIOYAIOIIEe YCTAHOBJIEHHE NPUYMHHO-CIIEACTBEHHBIX
CBsi3€H, JIeN1aTh BBIBOJIBI.
- CO3/1aBaTh CXEMAaTUYECKHE MOJICNIU C BBIIECJICHUEM CYLIECTBEHHBIX XapaKTEPUCTHK OObEKTA.
- COCTaBJISITh TE€3UCHI, PA3IMYHbIE BU/IbI IUIAHOB (IIPOCTBIX M CIO0XKHBIX).
- mpeoOpa30BbIBaTh HH(GOPMALIKIO U3 OJHOTO BUAA B IPYroM(TabIUILy B TEKCT U IIp.).
- YMETh OIpEeNeNIATh BO3MOXHbIE MCTOYHMKM HEOOXOIUMBIX CBEJEHUH, NMPOU3BOAUTH MOUCK
uH(pOpMaIUHY, aHAJIU3UPOBATh U OLICHUBATH €€ JOCTOBEPHOCTb.
Kommynukarusubie YY /I
- CaMOCTOSITEJIbHO OpPraHM30BBIBATh y4eOHOE B3aMMOJIHCTBHE B Ipymme (OmpenensTh oomue
LeJIU, PacHpeAessTh POJM, J0r0OBapUBATHCS PYT C IPYTOM U T. [1.).
- co0JII0/1aTh HOPMBI ITyOJIMYHOMN peuM U perjiaMeHT B MOHOJIOT€ U AUCKYCCHH.
- (popMupoBaTh COOCTBEHHOE MHEHHUE U TIO3ULIUIO, APT'YMEHTUPOBATh HX.
- YCTaHaBJIMBATh M CPaBHMBATh pa3HbIE TOUYKU 3PEHUs, MpPEeXJe 4YeM MPUHUMATh pEIICHUs U
JieNaTh BBIOOD.
- OCYHIECTBISTh B3aUMHBIH KOHTPOJb M OKa3bIBaTh B COTPYAHHUYECTBE HEOOXOAUMYIO
B3aMMOTIOMOIIb.
- OpPraHU30BBIBATh U IJIAHUPOBATH YU€OHOE COTPYIHUYECTBO C YUUTENIEM M CBEPCTHUKAMU;



- paboTaTh MHAWBUIYAJIFHO U B TPYIIE: HAXOIUTH 00IIee pelieHre U pa3pemars KOHPIUKTH Ha
OCHOBE COIJIaCOBaHUS NO3ULUN U y4ETA UHTEPECOB;
- opmynHpoBaTh, ApryMEHTHPOBATH U OTCTAaUBATh CBOE MHEHHUE;
- YMEHHE OCO3HAaHHO WCIIOJb30BaThb pEYEBBIE CPEACTBA B COOTBETCTBMM C 3aJayei
KOMMYHMKAIMU JUIsl BBIPAKEHUS CBOUMX YYBCTB, MBbICIEH M NOTPEOHOCTEH; IUIAHMPOBAHUS U
peryisluu CBOCH EATEIbHOCTH;
- BJIQ/ICHUE YCTHOM U MMCbMEHHOMN PEYbl0, MOHOJIOTMYECKOM KOHTEKCTHON PEYbIO;
- (popMupoBaHue 1 pa3BUTHE KOMIETEHTHOCTH B 00JIACTH MCIIOIB30BAaHUS HH(POPMALIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH;
- (QopMupoBaHHME W pa3BUTHE SKOJOTUYECKOTO MBIIIJICHNS, YMEHHE NPUMEHSTH €ro B
[I03HABATEIbHOM, KOMMYHHMKAaTHUBHOM, COLMAJIbHOM TMpakTUKE U  [podeccuOoHaIbHON
OPHMEHTALINH.
IIpenmeTHble pe3yabTaThl 0CBOEHUSI OCHOBHOM 00pa30BaTe/IbHOM NPOrPaMMBbI:
BbInyCKHUK HAY4YUTCH:
- XapaKTepU30BaTh OCHOBHBIE METO/IbI IO3HAHUS: HAOIIOEHNE, U3MEPEHUE, SKCIIEPUMEHT;
- ONMCHIBATh CBOMCTBA TBEPJBIX, KUIKUX, Fa3000pa3HbIX BELIECTB, BbIAEIAS UX CYLIECTBEHHbBIE
MIPU3HAKY;
- PAacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX MOHATHUH «aTOM», «MOJIEKYJIa», «XUMHUYECKHU
JJIEMEHT», «IPOCTOE BEIIECTBO», «CIOKHOE BEHIECTBO», «BAJICHTHOCTBY, «XUMHUYECKas
peakuus», UCIOJb3Ys 3HAKOBYIO CUCTEMY XUMHH;
- pacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHMsSI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOM TEOPHH;
- pa3nu4aTh XUMHYECKUE U GU3NYECKUE SIBICHUS,
- Ha3bIBATh XUMHYECKUE DIIEMEHTHI,
- OIPEAETATh COCTAB BEIIECTB 10 UX (opMysam;
- OIIPENENSATh BAJICHTHOCTh aTOMA YJIEMEHTA B COCIMHECHHUSAX;
- OIIPENENATh TUIl XUMHYECKUX PEaKIU;
- Ha3bIBATh IPU3HAKU U YCIIOBHS IPOTEKAHUS XUMHUYECKUX PEAKIU;
- BBIABJIATH NPU3HAKH, CBHUJETECIBCTBYIOINIME O IPOTCKAHUM XUMUYECKOW PEAKLIUHM IIPU
BBIIIOJIHEHUM XUMUYECKOIO OIIbITA;
- COCTaBIIATh (POPMYIIbl OMHAPHBIX COEANHEHHI;
- COCTaBJISITh YPABHECHUS XMMHUYECKUX PEAKIIUM;
- coOnroaTh npaBuiia 6€301acHOM paboThl IPU IPOBEAECHUH OIIBITOB;
- 110JIb30BaThCs J1a00OPATOPHBIM 000PYIOBAHUEM U IIOCYIOMH;
- BBIYUCIIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;
- BBIYUCIIATh MacCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTa IO (popMyJie COeIUHEHMS,;
- BBIYUCIIATH KOJIMYECTBO, O0OBEM WJIM MacCy BEIeCTBa IO KOJIMYECTBY, 00bEeMy, Macce
peareHToB WIN IPOAYKTOB PEAKIINH;
- XapakTepu3oBaTh (PU3MYECKHE U XMMHUYECKHE CBONCTBA IMPOCTBHIX BEILECTB: KUCIOPOJAA U
BOJOPOJa;
- 110JIy4aTh, COOMPATh KUCIOPO U BOJIOPOJ;
- pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPOI, BOJOPOSI;
- packpsIBaTh CMBICII 3aKOHA ABOrajpo;
- pacKpbIBaTh CMBICI MOHATHH «TEMI0BOM 3 HEKT peakumn», «KMOJISPHBIA 00beM»;
- XapaKkTepu30BaTh (pU3MUECKHEe U XUMUUECKUE CBOMCTBA BOBI;
- PAaCKpbIBATh CMBICII IIOHATHUS «PaCTBOPY;
- BBIUHCIIATH MAaCCOBYIO JIOJIF0 PACTBOPEHHOIO BELIECTBA B PACTBOPE;
- IIPUTOTOBJIATH PACTBOPBI C OIPEIEICHHON MacCOBOU JI0JIEW paCTBOPEHHOIO BEILECTBA;
- Ha3bIBaTh COCAVHEHNS U3YUYECHHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB;
- XapakTepHu30BaTh (PU3NYECKHEe M XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX
BEIIIECTB: OKCUJIOB, KMCIIOT, OCHOBAHHUM, COJICH;
- OIIPENEIIATh IIPUHAUICKHOCTD BEILECTB K ONPEIEIICHHOMY KJIacCy COCUHEHUN;



- COCTaBJISAITH (POPMYIIBI HEOPTAHUYECKUX COCTMHEHUH U3y4EeHHBIX KJIACCOB;
- HpOBOI[I/ITB OIIBITHI, HOIITBep)KI[aIOH_[I/Ie XUMHUYCCKHC CBOfICTBa I/ISleeHHbIX KJIaCCOB
HEOPraHUYECKHUX BEIECTB;
- paCHOBHaBaTb OIIBITHBIM HyTeM paCTBOpBI KUCJIIOT U HlCJIO‘ICfI II0 HU3MCHCHHIO OKpaCKI/I
WHJIUKATOPa;
- xapaKTemeBaTb B3aNMOCBS3b MG)KI[y KJtacCaMu HeOpFaHI/IqCCKI/IX COCIII/IHCHI/If/'I;
- packpbiBath cMmbicia [lepuoanueckoro 3akona /.M. Menaeneesa;
- 00BSACHATH (PU3NYCCKUI CMBICIT aTOMHOTO (TIOPSIIKOBOTO) HOMEpPa XHMHUYECKOTO JJIEMEHTA,
HOMEPOB I'PYIIIBI U IIepHoia B nepuoandeckon cucreme [[.1. Menneneesa;
- OOBSICHATH 3aKOHOMEPHOCTH M3MCHCHHUS CTPOCHHSI aTOMOB, CBOMCTB 3JICMCHTOB B Ipeeiax
MaJIbIX Hepnosz U T'JIaBHBIX HOI[prTIH;
- xapaKTepnzoBaTL XUMHUYCCKHUEC JICMCHTHBI (OT Bozzopoz[a pi(e] KaJ'II)III/Ifl) Ha OCHOBC UX ITOJIOKCHUA
B nepuoandeckoit cucreme J[.M. MenneneeBa 1 0COOEHHOCTEH CTPOEHUS X ATOMOB;
- COCTaBJIATH CXEMBbl CTPOEHHUS aToMOB NepBbIX 20 31eMeHTOB nepuoaunueckoi cucremsl JI.U.
MenneneeBa;
- PacKpbBIBaTh CMBICI OHITHI: «XUMUYECKasl CBSI3bY, «AJIEKTPOOTPUILIATEITLHOCTHY,
- XapakTepu30BaTh 3aBUCUMOCTb (PU3MYECKUX CBOMCTB BELIECTB OT TUIA KPUCTALIIMYECKOMN
peIeTKy;
- OHpeHeJ'IHTI) BU/ XI/IMI/I‘IGCKOfI CBsSI3HU B HeOpFaHI/I'-IeCKI/IX COCOAUHCHUX,
- W300pakaTb CXEMBbI CTPOCHUS MOJIEKYJI BEIIECTB, OOpPa30BAaHHBIX pa3HBIMH BHUIAMHU
XUMHYECKUX CBA3CH;
- PacKpbIBaTh CMBICI MOHATUH «HOHY», «KATHOH», «aHUOH», «IJIEKTPOTHUTHD», KHEIIIEKTPOITUTH,
«OIEKTPOJUTHYECKAST TUCCOIUAIINS, KOKACITUTENDY, «CTETICHb OKUCIICHH DY «BOCCTAHOBUTEIBY,
«OKHCIICHHE», «BOCCTAHOBJICHIUE,
- ONPEACIIATh CTENEHb OKUCICHHS aTOMa 3JIEMEHTA B COCAMHEHNH;
- PacKpbIBaTh CMBICI TEOPUH IIEKTPOJIUTUUECCKON AUCCOIUALINY;
- COCTaBJIATh YPaBHEHUS JIEKTPOJUTHUYECKON JUCCOIUALIMKN KUCIIOT, IIEI0YEH, COJIEeH;
- OOBSICHATH CYIIHOCTh MPOIECCa AJICKTPOJUTHUUECKON NHUCCONMAIMA M PEAKIUH HOHHOTO
oOMeHa;
- COCTaBJIATH IMOJHBIC U COKPAIICHHBIC HOHHBIC YPAaBHEHUS PEaKIIMH 0OMEHa;
- ONPEENIATh BO3MOXXHOCTD IMPOTEKAHUS PEaKIIMil HOHHOTO 0OMEHa;
- IPOBOJIMTH PEAKIIMH, OATBEPKIAIONINE KaYeCTBEHHBIN COCTAB Pa3JIMYHBIX BEIIECTB;
- ONPEACIIATh OKUCIUTENIb U BOCCTAHOBUTEIIb;
- COCTaBJIATh YPaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIMIA;
- Ha3bIBaTh (DAKTOPHI, BIMSIONINE HA CKOPOCTh XMMUYECKOHN PEaKInu;
- KJIacCU(UIIUPOBATH XUMHUYECKUE PEAKIIUHN 10 PA3IMYHBIM IIPU3HAKAM;
- XapaKkTepu30BaTh B3aUMOCBS3b MEXK/y COCTABOM, CTPOCHUEM U CBOMCTBAMU HEMETAILIIOB;
- TpPOBOJUTH ONBITHI MO TMOJYYEHHUIO, COOMpPAHUI0O M M3YYCHHIO XUMHYECKUX CBOICTB
ra3000pa3HbIX BEIIECTB: YIVIEKUCIOTO ra3a, aMMHUaKa;
- pacmo3HaBaTh OMBITHBIM IyTEM ra3000pa3Hble BEUIECTBA: YIIIEKUCIbIN ra3 1 aMMHUaK;
- XapaKkTepu30BaTh B3aUMOCBI3b MEXK/Yy COCTABOM, CTPOEHUEM U CBOMCTBAMH METAJLJIOB;
- Ha3bIBaTh OPraHHYECKHE BEIIeCTBa M0 WX (opMyine: MeTaH, 3TaH, STUJICH, METAHOJ, 3TaHOI,
[JIMIEPUH, YKCYCHAsl KHUCJIOTAa, aMUHOYKCYCHAasl KHUCJIOTa, CTE€apHUHOBAas KHUCIOTa, OJICMHOBAs
KHCIIOTa, TIIFOKO034;
- OLICHMBATh BIUSHUE XUMUYECKOTO 3arpsi3HEHMS OKPY)KAIOIIEH Cpe/ibl Ha OpraHu3M YeJI0BEKa;
- TPaMOTHO 00paIIaThcs C BEIIECTBAMU B TOBCEIHEBHOM KU3HU
- OMNpEAeNATh BO3MOKHOCTh IMPOTEKAHUS PEAKIM HEKOTOPBIX MPEICTABUTENIEH OpraHHUYeCKUX
BEILIECTB C KUCJIOPOJIOM, BOJOPOJIOM, METAINIAMU, OCHOBAaHUSIMU, TAJIOT€HAMH.

BbINyCKHUK NMOJYYUT BO3MOKHOCTh HAYYHUThCS:
- 8b108U2AMDb U NPOBEPAMb IKCNEPUMEHMATLHO 2UNOME3bl 0 XUMUYECKUX CBOUCMBAX 8eujecms
HA OCHOBe UX COCMABA U CMPOEHUs, UX CNOCOOHOCMU B6CMYNAMb 8 XUMUYeCKue peaxyuu, o
xapaxkmepe u npoOyKmax pasiuyHvlX XUMU4eCcKUx peaKyuil;



- Xapakmepu3oeamuv Geujecmeda No COCMABY, CMPOEHU0 U CBOUCMBAM, YCMAHABIUBAMb
NPUYUHHO-CIEOCMBEHHbLE CBA3U MeHCOY OAHHBIMU XAPAKMEPUCUKAMU 8elecmEd;

- cOCmasnAms MONEKYIsApHble U NOJHble UOHHbIE YPAGHEHUs N0 COKPAUWEHHbIM UOHHbIM
VDaBHEHUAM,

- NPOCHO3UPOBAMb  CHOCOOHOCMb — Geujecmeéa  NpPOAGNAMb  OKUCIUMENbHble — UIU
80CCMAHOBUMENbHBIE CEOUCMBA C YHemoM CMeneHell OKUCIEHUs. INEeMEHMOs, 6X00AWUX 8 e20
cocmaes;

- cocmasnsims YypaeHeHus peaxyutl, cOOmeemcmsayroumux nocie008amelbHOCmu npespaueHull
HeOpeaHu4ecKux 8ewecms pasiuitblx Kiaccos,

- 8bl08UCAMb U NPOBEPAMb IKCNEPUMEHMANbHO 2UNOME3bl O Pe3VIbmamax 6030elcmeus
PA3IUUHBIX (YAKMOPO8 HA USMEHEHUe CKOPOCU XUMUYECKOU PeaKyuul,;

- UCNONb308aMb NpUOOpemeHHble 3HAHUA ONf IKOJLOUYECKU 2CPAMOMHO20 NOBEOeHUsl 6
OKpYyorcaouell cpeoe;

- UCNONbL308aMb NPUOOPEmeHHble KIIoYegble KOMNEeMeHYuu Npu 6blNOIHEHUU NPOEeKMOs
VUeOHO-UCCIe008aMENbCKUX — 3a0a4 N0 USYYEHUI0  C8OUCMB,  CNOCOD08  NONYYEeHUs.
PACNO3HABAHUSL BEUECTE;

- 00BEKMUBHO OYEHUBAMb UHPOPMAYUIO O B eCBAX U XUMUYECKUX NPOYeccax,

- KpUumuyecku OMHOCUMbCA K NCEeBOOHAVUHOU UHGOpMayuu, He00Opoco8ecmHOlU pekiame 8
cpeocmeax mMaccogoul ungopmayuu,

- 0CO3HABAMb 3HAYEHUE MeOPEeMUYeCKUX ZHAHUL N0 XUMuu OJi NPAKMUYECKOU O0essmenbHOCU
yenosexa;

- co30asamov mooenu u cxemvl ONisl peuieHusi Y4eOHbIX U NO3HABAMENbHLIX 3a0ai; NOHUMAMb
HEe0OX00UMOCMb COON0OeHUsT NPeONUCAHUL, NPedllacaemblX 8 UHCMPYKYUAX NO UCNOJIb30BAHUIO
JIeKapcme, cpeocma OblmoBoU Xumuu u op.

ISR

Conep:xanue Kypca
8 kiacc
Ilepeonauanvhvie xumuueckue ROHAMUA
[Ipeamer xumun. Tena u BemecTBa. OCHOBHBIE METOJIbI MMO3HAHMS: HAOIIOJIEHNE, U3MEPCHHUE,
aKcriepuMeHT. Pu3ndeckue W XUMUYeckue siBieHus. Yucteie BemecTBa M cmecd. CriocoObl
paznmeneHuss cMmeceid. Artom. Monekyna. BemectBa MOJEKYJISpHOTO M HEMOJCKYJISIPHOTO
CTpoeHMS. XWUMHYECKUH DJIEMEHT. 3HAaKM XHMHUYECKHX OJJIEMEHTOB. IIpocThie M ClOKHBIC
BelecTBa. BalleHTHOCTh. 3aKOH TOCTOSIHCTBA COCTaBa BEIIECTBA. XUMHYECKHE (HOPMYIIBIL.
WNunekcel. OTHOCUTENBHAS aTOMHAs M MOJIEKYJISIpHas Macchl. MaccoBas JI0JISI XUMHUYECKOTO
JJIeMEHTa B COCJUHEHWH. 3aKOH COXpaHEHWsS MacChl BEIIECTB. XUMHUYECKHE YpPaBHCHHS.
Koaddummentsl. YcinoBus v NMpU3HAKKA MPOTCKAHUS XMMHUYECKUX peakiuil. MoJib — eIuHHIa
KOJIMYECTBA BelecTBa. MoJisipHast Macca.
[Ipaktnueckas pabdota 1. Ilpuembr Ge3zomacHoi paboOThl ¢ 000pYIOBaHHMEM M BEIIECTBAMH.
CtpoeHue miaMeHu.
[IpakTrueckas padota 2. OuncTKa 3arpss3HEHHON MOBApEHHOW COJIH.
PacuerHble 3a1aun:
1. Boruncnenue OTHOCUTEIBPHON MOJIEKYIISIPHOM Macchl BEIIECTBa MO (hopMyIe.
2. Beruncienue MaccoOBOM JOJIH DJIEMEHTA B XMMHUECKOM COCIUHCHUM.
YcTaHoBreHue MpocTeiieil GopMyIibl BEIecTBa M0 MaCCOBBIM JIOJISIM JIEMEHTOB
3. Boruncnenuss Mo XUMUYECKUM ypaBHEHHUSAM MacChl MM KOJMYECTBA BEIIECTBA MO W3BECTHOM
Macce UM KOJMYECTBY OJHOTO M3 BCTYMAIOIIUX B PEAKIUIO WIIN MOIYYarOIIUXCs BEUIECTB
Ilepuoouueckuii 3aKon u nepuoouvecKan cucmema Xumu4ecKux 31eMeHnmoe
/. H. Menoeneesa. Cmpoenue amoma
Ilepevie nonvimku Knaccuguxkayuu xumuyveckux rnemenmoes.llepuonnueckuii 3akon JI.U.
MenneneeBa. Ilepuoauyeckas cucrema xumuueckux snemeHtoB .M. MengeneeBa. CtpoeHue
aToma: siApo, dHepreTudeckuil ypoBeHb. CocTaB sifjpa aToMa: MPOTOHBI, HEUTPOHBI. M30TOMBbI.
OuU3NYECKUil CMBICT aTOMHOTO (TIOPSAKOBOTr0) HOMEpAa XUMHUYECKOTO AJIEMEHTa, HOMepa TPYIIIIbI
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U Iepuoja nepuoanueckoi cucrembl. CTpOoeHUE SHEPIeTUUECKUX YPOBHEM aToMOB nepBbIX 20
XMMHMUYECKUX JJIEMEHTOB mnepuoanyeckoil cucremsl J.M. MengeneeBa. 3akoHOMEpHOCTU
M3MEHEHHUS CBOMCTB aTOMOB XMMHUYECKUX 3JIEMEHTOB U UX COEIMHEHUM Ha OCHOBE MOJIOXKEHUS B
nepuoanueckoit cucreme [[.MI. MenneneeBa u crtpoenust aroma. 3Hauenue llepuoanueckoro
3akoHa [I.JMI. MenneneeBa. BaneHTHOCTh B cBeTe 3JE€KTPOHHON Teopuu. CTENeHb OKUCIIEHUS.
[IpaBuna onpenenenHus CTENEHN OKUCIEHUSI 3JIEMEHTOB
Cmpoenue seuyecmea. Xumuueckas c6:a3o
DNEeKTPOOTPULIATENIBHOCTh ATOMOB XUMHUYECKUX JIEMEHTOB. KoBalleHTHash XUMHUYECKasi CBS3b:
HenoJisgpHas ¥ nossipHas. [loHsTre o BOIOpOAHOM CBSI3U U €€ BIAMSHUM Ha (U3MUECKUE CBONCTBA
BELIECTB Ha mnpumepe BoAbl. MoHHast cBs3b. MeTaminyeckass CBA3b. THUIBI KPUCTAIIIMYECKUX
pemeToK (aroMHas, MOJICKYJSpHAsi, HWOHHAs, METAJIMYECKas). 3aBUCUMOCTh (U3MUECKHX
CBOMCTB BEILIECTB OT THUIIA KPUCTAJUIMYECKON PEIIETKH.
Kucnopoo. Booopoo
Kucnopon — xumuueckuil 3JIeMEHT M IPOCTOE BeUIECTBO. AoTpomnus kuciopoaa. O30H.
CocraB Bo3ayxa. 3amura aTMOC(EpHOro BO3AyXa OT 3arpsA3HEHHMH (3alUTa MHHHUIIPOEKTOB).
Ouznyeckue U XUMHYECKHE CBoicTBa kuciopona. IlomyueHune M HmpUMEHEHHE KHUCIOPOJa.
Oxcupapl. TemmoBoit apdext xumudeckux peakiuil. [loHsTHE 00 5K30- M 3HIOTEPMHUYECKHUX
peakuusax. Bogopon — xuMuyeckuit 3eMEHT U IpocToe BellecTBo. Pu3nyeckue U XUMHUECKHe
cBoiictBa Bojopona. Ilomydenme Bomopona B saboparopuu. Ilomydenme Bojopoda B
npoMblieHHocTy. [Ipumenenune Bojopoaa. 3axkoH ABoraapo. MousipHblii 00beM Ta3oB.
KauecTBeHHble peaknuu Ha Tra3000pa3Hble BemiecTBa (KHcIopoja, Boaopon). OObemHbIE
OTHOIIEHMSI Ta30B MpU XUMUYeCKuX peaknusx. [Ipocreiiime pacueTsl MO YpaBHEHUSIM
XUMHUUYECKUX PEAKIIUH.
[TpakTrueckas padota 3. [loaydeHue KucIopoia ¥ U3y4eHHUE €ro CBOMCTB.
[Ipaktuueckas padota 4. [TonydeHre BOAOPOIa U UCCIIEIOBAHUE €r0 CBOMCTB
Pacuérnble 3agaun. O0bEMHbBIE OTHOILLIEHUS Ta30B IPU XUMHUECKUX PEaKLUIX
Booa. Pacmeoput
Boaa B nmpupoae. KpyroBopoT Boabl B mipupojie. PU3NYECKUE U XUMHUYECKUE CBOMCTBA BO/IBI.
PactBopel. PactBopumocTh BemiectB B Bojae. KoHueHTpammss pacTtBopoB. MaccoBasi 1o
PacTBOPEHHOr'O BEUIECTBA B PACTBOPE.
[Tpaktuueckas padora 5. [IpuroroBieHrne pacTBOPOB COJICH C OMPEEICHHOW MacCOBOM aoJei
PacTBOPEHHOI'0 BELIECTBA.
Pacuernsbie 3agaun: 1.HaxoxaeHre MaccOBOM JOJIM PaCTBOPEHHOIO BEILIECTBA B PACTBOPE.
2. BprunciieHne Macchl paCTBOPEHHOTO BELIECTBA U BOJIbI 1711 IPUTOTOBJIEHHUS PACTBOPA
ONpeIEeNEHHON KOHIIEHTpaIlu!
OcHoeHble Kaccvl HeOpP2aHUYeCKUX COeOUHeH Ul
Oxcupnpl. Knaccudukamus. Homenknatypa. ®usnyeckue CBOMCTBA OKCUIOB. XUMHUYECKHE
cBoiictBa okcunoB. llomydyenue u mnpumeHeHue okcugoB. OcnHoBanus. Kiaccudukanus.
Howmenknarypa. ®usnueckue cBoiictBa ocHoBaHuil. llosyueHue ocHoBaHuil. Xumudeckue
cBoiicTBa ocHOoBaHuil. Peakuus Heitpanuzanuu. Kucnotel. Knaccudukanus. Homenkiatypa.
®usnueckue cBorcTBa KucaoT. lloilyueHne M mpuMeHeHHe KUCIOT. XUMHUYECKHME CBOMCTBA
kucinot. Muaukatopsl. V3MeHeHHE OKpacKM HWHAMKATOPOB B pasziuMyHbIX cpenax. Couu.
Knaccugpukanus. Homenxnatypa. dusmnueckue cpoiictBa coiieil. [losydeHune M mnpumMeHeHue
conell. XUMHUYECKUE CBOMCTBA COJIed. I'eHeTnYecKast CBsA3b MEXIY KIAaCCaAMU HEOPraHUYECKHUX
coequHeHuil. IIpobirema 06e30MacHOro MCIOJAB30BaHMS BEIIECTB M XUMHUYECKHX pPEaKUUi B
MIOBCEIHEBHOM JKM3HHU. TOKCHYHBIE, TOpPIOUYME U B3pPHIBOONACHBIE BELIECTBA. bbITOBas
XMUMHYECKasi TPaMOTHOCTH (3aIMTa MUHUIIPOEKTOB).
[IpakTuyeckas pabora 6. Perenue skcreprMeHTAIBHBIX 33au 1o Teme: «BaxHelme kiacchl
HEOPraHUYECKUX COCAMHEHUI»



Iloemopenue 3a Kypc 8 knacca
Crpoenune aroma u BemiectBa. OCHOBHBIE KJIacChl HEOPraHMYECKUX coenuHeHuit. Mx
B3aUMOCBS3U. ['€eHeTHUECKUE CBSA3U MEXY KIaCCaMU HEOPraHU4eCKUX COeAMHEHUI. PacueTHbie
3aJ1a4M 10 YPaBHCHUSIM PEaKuii U GopMyIaM BEIIECTB.
9 kJ1acc
Xumuueckue peakyuu
Krnaccudukarus XuMUYECKIX PEeaKIHid 110 PA3ITUIHBIM IMPU3HAKAM: YHCITY H COCTABY MCXOTHBIX
U TIOJYYEHHBIX BEIICCTB; M3MEHEHUIO CTENIEHEH OKHCIIECHUS aTOMOB XHMMHUYECKHUX JJIEMEHTOB;
MOTJIOMICHUIO WM  BbIACNCHUIO sHepruu. CreneHb okwucieHus. OnpenesieHue CTENeHU
OKHCJICHUSI aTOMOB XHMHYECKHUX 3JIEMEHTOB B coeauHeHusx. Oxuciautenb. BoccTaHoBHUTEIND.
CyIHOCTh OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUH.
TennoBoit 3p¢deKkT XUMHUYECKUX pPEAKIUM, 3K30- U IHAOTEepMUYecKue peakiuu. [lonstue o
CKOPOCTH XUMHYECKOW peakuuu. DaKTOphl, BIMSAIONIME HA CKOPOCTh XUMHUYECKOW PEaKLHH.
[Tonstne o karamuzarope. OOpaTumble U HeoOpaTumble peakiuuu. [IoHATHE O XUMUYECKOM
PAaBHOBECHHM JIEKTPOJIUTHYECKAsT JAUCCOLMAIMS. OJIEKTPOJIUTHI M HEIIEKTPOJIUTHL. VIOHBI.
Katronsl 1 aHMOHBI. DJIEKTPOJMTHYECKAS TUCCOIMAIIAS KUCIIOT, menouei u coneit. Crnabbie u
CUIbHBIE ANEeKTpoJuThl. CreneHp gucconmanuu. Peakiuum HWOHHOTO OOMeHa. YcCIoBus
MPOTEKAHUS PEaKIIMi HOHHOTO OOMEHa.
[IpakTnueckas padorta Ne 1 «M3yueHue BIusHUE YCIOBUN IPOBEICHHS] XUMUYECKON peaKkIuy Ha
€€ CKOpPOCTb»
[Tpaktdeckas padora 2.CBOHCTBa KHCIOT, OCHOBAHHH U COJIEH KaK AJIEKTPOJIMTOB.
Hememannwt IV — V1| epynnut
[TosoxeHre HEMETAIIIIOB B MEPUOINYECKON cUcTeME XUMHUUecKkux anemeHnToB J[.1. Menneneena.
OO6mme cBoiicTBa HeMeTaUIOB. [loo)keHne rajJoreHoB B MEPHOIUYCCKON CHCTEME U CTPOEHUE
ux aromoB. ["aorensl: ¢pusnyeckre U XxuMH4eckue cBoiictBa. CpaBHUTENbHASI XapaKTEPUCTUKA
raJOreHoB. [IpuMeHeHne  rajaoreHos. CoenuHeHHsT  TraJoOreHOB: XJIOPOBOJIOPOJ,
XJIopoBoZopoaHas kuciora u ee conu. Cepa: ¢usnyueckue M XUMHUYECKHE CBOMWCTBA.
CoenuHeHus cepbl: CepoBOAOPOM, cyabduapl, okcuiasl cepbl. CepHas, CcepHHCTas U
CEPOBOJIOPOIHAS KUCIOTHI U UX COJH. A30T: PU3NUYECKUE U XMMHUYECKHE CBOWCTBA. AMMMAK.
Comu ammonusa. Oxcuabl azota. AzoTHas kuciaora u ee cond. Docdop: Pusmueckue u
xumudeckue cpoiictBa. Coenunenus docdopa: okcua Gocdopa (V), oprodocdopHas kuciaora u
ee coiu. Yriepona: ¢Gu3MYECKMe M XUMUYECKHE CBOMCTBA. AJUIOTPOMNHUS Yriiepojia: ajimas,
rpadut, kapouH, dymiepensl. Coequaenus yriaepona: okcuabl yriepona (II) u (IV), yronsHas
kucnota u ee conu. Kpemuuii u ero coenunenusi. CTeksIo ¥ IEMEHT (3al[uTa MUHUAIIPOEKTOB)
[Ipaktrueckas padota 3.IloaydeHne XJI0poBOIOPOIa M U3YUCHHE €T0 CBOMCTB
[IpakTueckas pabota 4.Peenne skcrepuMeHTaIBHBIX 3a7a4 1o TeMe «Kucnopon u cepay.
[IpakTueckas pabota 5.IlonyueHne ammuaka U U3y4eHHE €ro CBONCTB
[Ipaktnueckas pabGota 6. Ilomyuenue okcuma yraepona(lV) u u3ydeHHUe €ro CBOMCTB.
PacnioznaBanue kapboHaTOB
Pacuernble 3a1aun: BoruncieHus mo XMMHUYECKUM YPaBHEHUSIM Macchl, 00bEMa M KOJIMYECTBA
BEIIECTBA OJTHOTO U3 MPOJYKTOB PEAKIIMU MO0 MacCe UCXOIHOTO BEIIECTBA, 00BEMY HIIN
KOJIMYECTBY BEIIECTBA, COJECPIKAIIETO ONPEACIEHHYIO OO IpUMECEi
Memannwt u ux coeounenus
[TonoxxeHne mMeTaiyioB B MEPUOJAMUYECKON CUCTEMe XuMudeckux anemeHToB [[.M. MeHneneena.
Metanminsl B mpupoie U oOmue crnocoObl ux mnonydeHus. OOmwue ¢uzndeckue CBONCTBA
MeTtaiioB. OOIue XMMUYECKUE CBOMCTBA METAJUIOB: pEaKlMUd C HEMETalJIaMH, KHCIOTaMH,
COJISIMU. OJNEKTPOXMMHUUYECKHIM psii HanpsbkeHud MertawioB. lllenouynsle mMetamnsl U UX
coenuHeHus. lllenodyno3zeMenbHbIE METAIBI M UX COCAMHEHHs. ANIOMUHHN. AM(OTEpPHOCTH
okcuga U rujapokcuaa amomunus. JKenezo. CoearHEHHUs JKele3a M UX CBOWMCTBA: OKCHU/IBI,
ruapokcuabl u conn xenesa (11 u II1).
[IpakTuueckas paborta 7. PemieHune sKCepuMEHTANBHBIX 3a1ad Mo TeMe «MeTamsl U HX
COCTMHEHUS



Ilepsonauanvnvle céedenus 06 opeanuuecKux geuiecmeax
[TepBoHayanbHbIE CBEIECHUS O CTPOCHUM OPraHUYECKUX BELIECTB. YTJIEBOJAOPOIbI: METAH, ITaH,
3THIIeH. VICTOYHHMKH YIIIEBOJOPOIOB: MPUPOIHBIN ra3, HedTh, yroib. Kucrmopomcomepxkamniue
COCIIMHEHUS: CIIUPTHI (METAHOJI, TAHOJ, TJIMIIEPHH), KApOOHOBBIC KUCIOTHI (YKCYCHAs! KHCIIOTA,
AMUHOYKCYCHAsl KHUCJOTa, CTEApUHOBAss W OJIEMHOBas KHUCJIOTHI). buonornueckun BakHBbIC
BEILIECTBA: JKUPHI, TIIIOKO3a, OCNKH. XMMHYECKOE 3arps3HEHHE OKPYKAIOMICH Cpeapl U ero
MOCJIE/ICTBUSL.

Iloemopenue 3a kypc 9 knacca
OBP. DnekrponuTtuyeckas auccoruanus. XuMuueckas kuHetrka. CBOWCTBa HEMETAUIOB U MX
coeqMHEeHUN. Meramipl M HX COCIMHEHUA. ['eHeThdeckue CBS3M MEXAy KiaccaMu
HEOPraHUYeCKUX coequHeHn. CBOMCTBAa OpraHMYECKUX COEAUHEHUH.

TemaTnyeckoe mIaHUpoBaHue § Kiacce

No Tema KosmmuecTBo yacos
1 IlepBoHayanbHbBIE XUMUYECKHUE ITOHATHS 18
2 [Teprouieckwii 3aKOH U IEPHOAMYESCKAST CUCTEMA XUMUYECKHX | 6
anemenToB/l.V1. MenneneeBa. CtpoeHue aroma

3 CrpoeHne BenecTBa. XUMUYIECKas CBS3h 5
4 Kucnopon. Bonopon 11
5 Bona. PactBopbl 8
6 OCHOBHBIE KJIACCHl HEOPTaHUYECKUX COCTMHEHUI 15
7 [ToBTOpeHue 3a kypce 8 kiacca 7

Wroro | 70

TemaTuyeckoe MIaHMpoOBaHue 9 Kiace
Ne | Tema KomnuecTso
4acoB
1 XHUMHUYECKUE PEAKITUN 15
2 Hemeramner 1V — VII rpynn u ux coenquHeHus 24
3 MeraJuisl 1 UX COEIUHEHUS 8
4 [lepBoHauanbHbIE MPECTABICHUS 00 OPraHUYECKUX COETUHEHUSIX 5
5 IToBTOpenue 3a kypc 9 kimacca 16
Wroro | 68




