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1.Ilnanupyembie pe3yJbTaTbl 0CBOEHUS Y4eOHOro npeaMera « XumMus» B 9 kiiacce
OcBoenne yueOHOT0 Kypca «XHUMUs» JODKHO 00ecreuynBaTh JOCTH)KEHUE Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs CAEAYIOUIUX JMYHOCTHBIX, METANPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yNbTaTOB
JInyHOCTHBIE pe3yabTaThl OTPAXAIOT CPOPMHUPOBAHHOCTH, B TOM YHCJIE B YACTH:
IHaTproTHYecKOro BOCIMTAHUS
1) IEHHOCTHOrO OTHOILIEHUSI K OTEUYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY HACJIEIUIO,
MOHUMAaHUS 3HAYEHUS XUMHYECKOW HAayKd B JKM3HM COBPEMEHHOIO OOIIECTBa, CIOCOOHOCTH BIAJETh
JOCTOBEPHOU MHGOPMAITUEH O MEePEeIOBBIX JOCTHKCHUSIX U OTKPBITUSX MHUPOBOWM M OTECUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MUpa U OOIIECTBA;
I'pa:knanckoro BocnuTanus
2) mpeAcTaBliEHUS O COLMAIBHBIX HOPMax M MpPaBWJIAX MEXKIUYHOCTHBIX OTHOIICHUH B KOJIJICKTHUBE,
KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO TMOJIE3HOH, y4eOHO-UCCIIeIOBATETLCKOM, TBOPYECKOU
U JpYruX BHJAX JEATEIbHOCTH; TOTOBHOCTH K pPa3HOOOpPa3HONW COBMECTHOM JESATENIbHOCTH TMpHU
BBINIOJTHEHUM Y4€OHBIX, [103HABATEIbHBIX 3a/1a4, BBIIOJHEHUU XHMUYECKUX SKCIIEPUMEHTOB, CO3JIaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B Mpollecce ATOW yueOHOU
NESTEIbHOCTH; TOTOBHOCTH OLICHMBAThb CBOE IIOBEIEHUE M IIOCTYNKM CBOUX TOBapHILEH C IO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIEICTBHI IOCTYIKOB;
IleHHOCTH HAYYHOT 0 TO3HAHUS
3) MHPOBO33PEHYECKHX TMPEACTABICHUH O BEIIECTBE M XUMHUYECKOW pEeakIMH, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U COCTaBISIOLIMX OCHOBY JJISl MOHMMAaHMSI CYIIHOCTH HAy4yHOU
KapTUHBI MUPA; MPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHS MPUPOIbI, B3aUMOCBS3IX
4eJI0BeKa C MPUPOJHON Cpesloil, O poJi XMMHMHU B ITO3HAHUU 3TUX 3aKOHOMEPHOCTE;
4) no3HaBaTeJIbHBIX MOTUBOB, HAIIPABJIICHHBIX Ha MOJyY€HHUE HOBBIX 3HAHUU MO XUMUHU, HEOOXOJUMBIX JJIs
00BsICHEHUS Ha0JIF0JaeMbIX TIPOIIECCOB U SIBICHUH;
5) mno3HaBaTeabHOW, WH(POPMAIMOHHOW M YHTATEIbCKOM KYJIbTYpbl, B TOM UHCJIE€ HaBBIKOB
CaMOCTOSITENTLHON pa0OThI ¢ Y4€OHBIMHU TEKCTAMH, CIIPABOYHON JIMTEPATYPOH, JOCTYITHBIMHA TEXHUIECKHUMU
cpeacTBaMu HH(POPMAITMOHHBIX TEXHOJIOTHIA;
6) wuHTEepeca K OOyYECHHIO M TIO3HAHMIO, JFOOO03HATENLHOCTH, TOTOBHOCTHU UM CIHOCOOHOCTH K
caMo00pa30BaHUIO, TMPOCKTHOW U HCCIENOBATEIbCKOW JIEATENbHOCTH, K OCO3HAaHHOMY BBIOOpY
HAIPaBJICHHOCTH M YPOBHS 00yUEHUS B JaJIbHEHIIEM;
®opMHUPOBAHUA KYJIbTYPbI 310POBbS
7) OCO3HaHMS LEHHOCTU J>KWU3HM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 30POBbIO, YCTAHOBKHM Ha
3/I0pOBbIIl 00pa3 ’KU3HU, OCO3HAHUS MOCIEICTBUI M HENPHUATUS BpEeIHBIX NpUBbIUEK (yrmoTpeOiaeHus
QJIKOTOJIs, HAPKOTUKOB, KYPEHHUsI), HEOOXOIUMOCTH COOTIOZICHUS MPaBUII 0€30MMACHOCTH MPU OOpAIIEeHUH C
XUMHYECKUMHU BEIIECTBAMH B OBITY U pealbHOMN KU3HHU;
Tpynosoro Bocnutanus
8) mHTepeca K MPaKTUYECKOMY M3YUEHHUIO npodeccuili U Tpyaa pa3iMyHOrO poja, yBaKE€HHE K TPyIy U
pe3yibTaTaM TPYIOBOW [€ATENbHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMEHEHHS MPEIMETHBIX 3HAHWUH IO
XMMHHU, OCO3HAaHHOTO BbIOOpa WHAMBHUIYAIBbHOM TPAaCKTOPHM MPOJOJDKEHUS 00pa3oBaHUs € y4ETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; yCIEeTHON
npodeccHoHaNBbHON JEeSTeNbHOCTH U Pa3BUTHUS HEOOXOIMMBIX YMEHHIi; TOTOBHOCTh aJalTUPOBATHCS B
npodeccuoHanbHOM cpene;
JKOJIOTHYECKOI0 BOCIINTAHUS
9) sKOJOrMYEcKH 11e1eCO00pa3HOro OTHOUIEHMS K MPHUPOJE KaK MCTOUYHUKY KU3HU Ha 3emile, OCHOBE €€
CYIIECTBOBAHMS, IMOHMMAHUS LEHHOCTH 3J0pPOBOro M Oe30MacHOro obpa3a >HU3HU, OTBETCTBEHHOTO
OTHOIIEHHUS K COOCTBEHHOMY (U3MUYECKOMY M TICHUXMYECKOMY 3/J0pOBbIO, OCO3HAHHS IIEHHOCTH
cOONIIO/IeHUs TIpaBHJI OE30MaCHOTO TOBEICHHS NpHU paboTe ¢ BEIIeCTBAMH, a TaKXe B CUTYaIUsX,
YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIIOJIEH;
10) ctocoOHOCTH MPUMEHSTH 3HAHUS, TOTYYaeMble TIPU U3YYCHUU XUMHUH, IS PEIICHUS 3a/1a4, CBI3aHHBIX
C OKpYXKallIllel NPHUPOJHOW CpEOW, IOBBIIIEHUS YPOBHS JKOJOTMYECKON KYJIbTYpBl, OCO3HAHMS
r7100aIbHOTO XapaKkTepa 3KOJOrMYECKUX Mpo0IeM U MyTel UX pelieHus NOoCPEICTBOM METOI0B XUMUH;
11) 5KOJIOTHYECKOTO MBIIUICHHS, YMEHHUS PYKOBOJICTBOBATLCS UM B IMO3HABATEIBHOM, KOMMYHHUKATUBHOM 1
COLIMAJIbHOW MTPAKTHKE
AnanTanus o0y4aromerocsi K U3MEHSIOIMMCS YCIOBUSM COLIMAIbHOW M MPUPOIHOM cpenibl: aJleKBaTHas
OLIEHKA M3MEHSIOIIUXCA YCIOBUN; MPUHATHE pelieHHUs (MHAWBUAYAbHOE, B TPYIIE) B M3MEHSIOLINXCS
YCIIOBUSIX HA OCHOBAHMH aHAJIM3a XUMUYECKOH HMH(POpMAINK; INIAaHUPOBAaHNE AEMCTBUI B HOBOM cUTyalluu
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(bopMHpPOBATH MOJOKHUTEIHHOE OTHOIICHUE K 3HAHUSAM U UCCIICIOBAHUAM 110 XUMHHU, SKCTIEPUMEHTY

bopmMHpoBaTh yMeHHE paboTaTh pPAlMOHAIBHO, IUIAHOMEPHO, OPraHM30BAaHHO, KOHTPOJIMPOBATh H

aHAJIM3UPOBATh UTOTH CBOCH PabOTHI;

pacupesue Kpyro3opa u GopMHUpPOBaHNE OCHOB HPABCTBEHHOCTH Yepe3 COJEPKAHNE XUMUUECKUX 3a]1a4;

YUUTbh YUYEHUKA CTABUTh IEpe]] COOOM LeNb U JJOCTUTaTh €

00BEKTUBHO OLICHUBATh CBOM 3HAHMS U 1aBaTh CAMOOLICHKY Pe3yJbTaTaM CBOETO TPYAa;

BJIaJICHHE YYCHHUKOM UH(POPMALIMU  YMEHHUE €10 MOJIb30BAThCS;

yOeauTh yyamuxcs B Hay4HOM, MPAaKTUYECKOM, *KM3HEHHOM, NpodecCHOHaNbHOM 3HAYMMOCTH TOI'O MIIM

MHOT0 KOHKPETHOT'O 3aKOHA, SIBJIEHUS, OTKPBITHSI, N300peTEeHUS

JaTh OCO3HaTh, YBUJAETh, UTO, pelllasi U BBINOJIHAA Bce 0oJiee CIOXKHBIEC 3a7jaudl U YIPAKHEHUS, ydaluecs

MIPOJIBUTAIOTCS B CBOEM MHTEIJUIEKTYaJIbHOM, MPO(EeCCHOHAIBHOM U BOJIEBOM PAa3BUTUU

NelcTBOBATh (POPMUPOBAHMIO JIOTMUECKOTO U AITOPUTMUYECKOTO MBIIUIEHUS

MeTanpeaMeTHbIe Pe3yJIbTaThl: YMEHHE CAMOCTOSTEIILHO ONPEACIATD LEJIM CBOET0 00Y4YEHUsl, CTABUTH U

(bopmynupoBath Ui ce0si HOBbIE 3a]jaun B yu€Oe U MO3HABATEIIbHOW EATEIbHOCTH, Pa3BUBATh MOTHUBbI U

MHTEPECHI CBOEH MT03HABATEIILHON J1EATEIbHOCTH;
YMEHHME CaMOCTOATEIBHO IUIAHUPOBATh ITyTH JOCTHKEHUS 1I€JIEH, B TOM YHCJIE AIbTEPHATUBHBIE, OCO3HAHHO
BbIOMpaTh Hanbosee F3pPEeKTUBHBIE CITOCOOBI peIIeHHs YIeOHbBIX U MO3HABATEIbHBIX 33/1a4; yMEHHE
COOTHOCHUTb CBOM JI€HCTBUS C INIAHUPYEMBIMU PE3YyJIbTaTaMH, OCYLIECTBIIATH KOHTPOJIb CBOEH NEATEIbHOCTH
B IIPOLIECCE TIOCTHIKEHUS PE3yJIbTaTa, ONPEAeATh CIOCOObI AEUCTBUN B paMKaXx MPEAJI0KEHHBIX YCIOBUM U
TpeOOBaHUM, KOPPEKTUPOBATH CBOU JACWCTBUS B COOTBETCTBUU C U3MEHSIOLICHCS CUTYyalluel; yMeHue
OLIEHUBATh MPABUIILHOCTH BHIMIOJIHEHUS YI€OHOH 3a/1a4H, COOCTBEHHBIE BO3MOXXHOCTH €€ peIIeHUs;
BJIa/ICHUE OCHOBAMHU CAMOKOHTPOJIS, CAMOOLICHKH, IPUHSTHS PEILIEHUN U OCYILLIECTBICHHSI OCO3HAHHOIO
BbIOOpa B y4eOHOH U MMO3HABATEIBHOMN IEATETLHOCTH; YMEHUE ONPEEIISATh MOHATHS, CO3/1aBaTh 0000IICHHS,
yCTaHaBJIMBATh AHAJIOIMHU, KIACCU(PHUIIMPOBATH, CAMOCTOATEIBHO BHIOMPATh OCHOBAHMS U KPUTEPUU JIJIS
KJ1accu()UKaLMK, YCTaHABJIMBATh IIPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH JIOTMUECKOE PACCYkKICHUE, yMa
3aKJII0YeHHe (MHAYKTUBHOE, IeAYKTUBHOE U 110 aHAJIOTUN) U JIeNIaTh BHIBOJIBI;
YMEHHE CO3/1aBaTh, IPUMEHATH U IPEOOPa30BbIBATH 3HAKU U CUMBOJIbI, MOJIEJIN U CXEMBI JUIs pELICHUS
y4eOHBIX M [T03HABATEIbHbIX 33J1a4; YMEHHE OPraHU30BbIBATh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO
JESTeTbHOCTD C YYUTEIEM U CBEPCTHUKAMU; padOTaTh MHAMBHyaIbHO U B TPYIIE: HAXOIUTH 001Iee
peleHre U pa3peraTb KOHQIMKTBI HA OCHOBE COIIACOBAaHUS MO3ULUM U y4éTa HHTEPECOB; (POPMYIUPOBATH,
apryMeHTHPOBATh U OTCTAaUBaTh CBOE MHEHHUE; YMEHNE OCO3HAHHO MCII0JIb30BATh PEUEBbIE CPEACTBA B COOT
BETCTBMH C 3a/1a4eli KOMMYHHMKAIIUU JJIs1 BBIPAKEHHsI CBOMX YYBCTB, MBICIIEH U MOTPEOHOCTEH;
IUTAaHUPOBAHUS U PETYIISALIUN CBOEH JIEATENbHOCTH; BIaIEHUE YCTHONW U MUCbMEHHON PEYbIo,
MOHOJIOTUYECKOI KOHTEKCTHOM peubto; (popMuUpoBaHHE M pPa3BUTHE KOMIIETEHTHOCTH B OOJIACTH UC
M0JIb30BAaHUA ~ MHPOPMAlMOHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTWUH;  (opMHpOBaHHME U  DPa3BUTHE
9KOJIOTMYECKOTO MBILUIEHUS, yMEHHE IPUMEHATD €r0 B II03HABATEIbHOM, KOMMYHUKaTUBHOW, COLIMAIbHOM
IIpenmeTrHble pe3yJbTaThl: JaBaTh ONPEIEICHHS U3YUEHHBIX MOHATHI: «XUMHUUYECKUH FIIEMEHT», «aTOM,
«HMOH», «KMOJIEKYJIa», «IIPOCTHIE U CIOMKHBIE BELIECTBA», «BELIECTBOY, «XUMHUYECKas (hopMyiay,
«OTHOCHUTEJIbHAs aTOMHAsl Maccay, «OTHOCUTEIIbHASI MOJIEKYJIIPHAs MACCa», «BAJICHTHOCTB), «CTEIICHb
OKHCJICHUS», «KPUCTAJUIMUECKAsI PELLIETKA», OKCUBI», KUCIOTBI», «OCHOBAaHUS», «COJIN»,
«aM(OTEPHOCTHY, «UHIUKATOPY», IIEPUOJIUYECKUIN 3aKOHY, «IIepruoIndecKas Ta0IuIa, «M30TOIbDY,
«XUMHUYECKAsI CBS3b), «3JIEKTPOOTPHULIATEIBHOCTEY, «(XUMUYECKAs PEAKLIMSD, «XUMHUUECKOE YPAaBHEHUEY,
«TEHETUYECKAsI CBA3bY, «OKUCIIEHUE, «BOCCTAHOBIICHHUEY, «AJIEKTPOIIMTUYECKAS JUCCOLMALUA», «CKOPOCTh
XUMHYECKON pEeaKINmn»;
OIHCAaTh AEMOHCTPALMOHHBIE U CAMOCTOSATEIHHO IPOBEICHHbIE XUMUYECKUE IKCTIEPUMEHTHI;
OIMCHIBATh U Pa3INyaTh U3YUYEHHBIE KJIACCHl HEOPraHUUECKUX COEUHEHUI, IPOCTHIE U CI0XKHBIE BEIIECTBA,
XUMHUYECKHE PeaKIiH; KiIaccu(UuIupoBaTh U3ydeHHbIE OOBEKTHI U SBJICHMUS;
JieNIaTh BHIBOJBI M YMO3AKIIIOUSHHS U3 HAOMIOIEHUH, N3yUYEeHHBIX XMMUYECKUX 3aKOHOMEPHOCTEH,
MIPOrHO3UPOBATh CBOWCTBA HEM3YUEHHBIX BEIIECTB 110 aHAJIOTUU CO CBOMCTBAMH M3YUEHHBIX;
CTPYKTYpUPOBATh U3yYEHHBIN MaTeprall 1 XUMUUYECKYI0 HH(POPMAIIHIO, TOTYYEHHYIO U3 JPYTUX
HCTOYHUKOB; BBIMYCKHUK Hay4YUTCS: OMUCHIBATH CBOMCTBA TBEPIBIX, )KUIKUX, FA3000pa3HBIX BEILECTB,
BBIJIEJIAS UX CYILIECTBEHHBIE IPU3HAKU; XapaKTEpU30BaTh BEIIECTBA 10 COCTaBY, CTPOEHUIO M CBOWCTBAM,
YCTaHABIIMBATh MPUUMNHHO-CJIEICTBEHHBIE CBSI3U MEX]ly TaHHBIMU XapaKTePUCTHUKAMU
BELIECTBA; PACKPBIBATH CMBICII OCHOBHBIX XMMHUECKUX MOHATUHI «aTOM», «MOJIEKYJA», «XMMUYECKHUM
3JEMEHT», IIPOCTOE BELIECTBO», «CIIOKHOE BEIIECTBOY, «BAIIECHTHOCTH), HCIOJIb3Yys 3HAKOBYIO CUCTEMY H



rpaduky; ©300pakaTh COCTAB MPOCTEUININX BEIIECTB C TOMOIIBIO XUMHUYECKUX (POPMYII U CYIITHOCTh
XMMHYECKHUX PEAKIUI C TIOMOLIBI0 XUMUYECKUX YPABHEHUI;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U MOJIIPHYIO MAaCChI BEIIECTB, a TAKKE MACCOBYIO JIOJTIO
XUMHUYECKOTO AJIEMEHTa B COCIMHEHUSIX VISl OLICHKU UX MPAKTUYECKON 3HAYUMOCTH;

CpaBHMBATH MO0 COCTABY OKCHUJIbl, OCHOBAHMSI, KUCIIOTHI, COJIU;

KJIACCU(UIIUPOBATH OKCHUJIBI I OCHOBAHHUS 10 CBOWCTBAM, KUCJIOTBI U COJIU TIO COCTaBY;

M0JIB30BATHCS JJA0OPATOPHBIM 000PYIOBAaHUEM U XUMUYECKOM TIOCYI0M;

MPOBOJIMTH HECJIOKHBIC XMMUYECKUE OTBITHI U HAOTIOICHIS 32 M3MEHEHHUSIMHA CBOMCTB BEIIECTB B MTPOLIECCE
WX TIPEBPAILCHUI; COOIOAATh MPaBHJIa TEXHUKH 0€301TaCHOCTH TIPH MPOBEICHUN HAOIIOACHUN 1
OTBITOB; Pa3InyaTh IKCIIEPUMEHTATBHO KUCIOTHI U IIET0UHU, TOJIb3YSICh MHANKATOPAMH; OCO3HABATh
HEO0OXOMMOCTh COOTIOICHUST Mep 0€30IaCHOCTH MPH 0OpaIeHUH C KUCIOTaMH H IejiouaMu. PackpriBaTh
CMBICII Tepuoanueckoro 3akoHa /1. 1. Menneneesna;

OTMCBIBATh M XapaKTEpPHU30BaTh TAOIUUHYIO (GOPMY EPHOTUUECKON CUCTEMBI XUMHYECKHX
3JIEMEHTOB; XapaKTEpU30BaTh COCTAB AaTOMHBIX SIIEp U paclpe/ieJICHUE YKhciia 3JEKTPOHOB 10 3JIEKTPOHHBIM
CJIOSIM aTOMOB XMUMHYECKHUX 3JIEMEHTOB MaJIbIX MEPHOJIOB MEPUOIUUECKON CUCTEMBI, a TAKKE KIS U
KaJIbLIMS; PA3IMYaTh BUIbl XUMHUYECKOM CBSI3M: HOHHYIO, KOBJICHTHYIO MOJISPHYIO,

KOBJICHTHYIO HETIOJSIPHYIO M METATHYCCKYIO; H300pakaTh JICKTPOHHO-MOHHBIC (DOPMYJIBI BEIIECTB,
00pa30BaHHBIX XUMUYECKIUMH CBSI3IMHU PA3HOTO BUIA;

BBISIBJISITh 3aBUCUMOCTb CBOMCTB BEIIECTB OT CTPOEHUS UX KPUCTATUIMYECKUX PEIIETOK: HOHHBIX, aTOMHBIX
MOJICKYJISIPHBIX, METAJUTHYECKUX;

XapaKkTepHU30BaTh XMMUYECKHUE JIEMEHTHI U UX COCAMHEHUS HA OCHOBE IOJIOKEHHUS DJIEMEHTOB B
MEPUOINYECKON CUCTEME U OCOOCHHOCTEN CTPOCHHUS UX aTOMOB;

XapaKkTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUEHHE NTEPUOANYECKOr0 3aKOHA U IEPUOIUYECKON
CHUCTEMBbI XUMHUYeCKUX 3yieMeHTOB . 1. MeHneneena;

OOBSACHATH CYTh XMMHUYECKUX MPOIIECCOB U X MPUHIUINAATIHHOE OTINYHE OT (PU3NUECKHUX;IPAMOTHO
o0paraTkCs C BEMECTBAMHU B TIOBCETHEBHOM JKU3HH;
0CO3HaBaTh HEOOXOUMOCTh COOTIOACHHUSI TPABUII HKOJIOTMUECKU O€30MacCHOT0 MOBEICHUS B OKpPYKaOIIen
MIPUPOAHOM CpeJIE;

MOHUMATh CMBICT 1 HEOOXOAUMOCTH COOJIIOICHUS MPEAMUCAHNIA, TPeJIaracMbIX B HHCTPYKITHSX I10
WCIIO0JIH30BAHUIO JICKAPCTB, CPEICTB OBITOBOM XUMUU U JIP.;

HCITOJIB30BaTh NMPHUOOPETEHHBIC KITFOUEBbIE KOMIIETEHTHOCTH IPH BBITIOJIHEHUH UCCIIEA0BATEIIbCKUX
MIPOEKTOB IO U3YYEHUIO CBOMCTB, CIIOCOOOB MOJIYYECHHS M PAacIIO3HABAHUS BEIIECTB; Pa3BUBATH
KOMMYHUKATUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3Ysl CPEJICTBA YCTHON M MUCbMEHHON KOMMYHHUKALIUH NTPU
paboTe ¢ TeKcTaMH Y4eOHUKA U JOTIOJHUTEIHHOM TUTEPATYPOid, CIPABOYHBIMU TAOIUIIAMU, TIPOSIBIIATH
TOTOBHOCTD K YBOXKCHHUIO MHOW TOUYKHU 3PEHUS MPU OOCYKACHUH PE3YIbTATOB BBHITOIHEHHOW paboThI;
00BEKTUBHO OLIEHUBATh MH(OPMAITUIO O BEIIECTBAX M XUMUUYECKHX MPOIIECCaX, KPUTUUECKH OTHOCUTHCS K
TMICEBJIOHAYYHOM HHOpMAIINH, HeA0OPOCOBECTHOH pekiiaMe, Kacaroencs: HCIIOIb30BaHUs PA3IUYHBIX
BEIIIECTB. OCO3HABATH 3HAYCHHE TEOPETUUCCKUX 3HAHUMN JIJISI PAKTHUECKOM EeITEIbHOCTH YEJIOBEKa;
OTHCHIBATh U3y4YeHHbIE OOBEKTHI KaK CUCTEMBbI, PUMEHSS JIOTHKY CUCTEMHOTO aHAJIN3a;

MPUMEHSTH 3HAHUS 0 3aKOHOMEPHOCTAX MEPUOINUECKON CUCTEMBI XUMHUECKHUX SJIEMEHTOB JJIS
OOBSICHEHHS U MIPEIBUICHHUS] CBOMCTB KOHKPETHBIX BEIIECTB;
pa3BuBaTh HHPOPMAIITMOHHYIO KOMIIETEHTHOCTh TTOCPEICTBOM yri1yOJeHuUsl 3HAaHUI 00 UCTOpUU
CTaHOBJICHUS] XMMUYECKON HAYKH, €€ OCHOBHBIX MOHATUN, IEPHUOJIMYECKOT0 3aKOHA KaK OJJHOTO U3
BOKHEUIIIMX 3aKOHOB MPUPO/IBI, a TAKIKE O COBPEMEHHBIX JOCTHKEHUSIX HAYKU U TEXHUKHU.

2.Conep:xkanue y4eOHOT0 npeaMeTa « XuMHsD
Tema 1.BBemenue. OOmasi XapakTepUCTHKAa XMMHMYECKHX 3JJEMEHTOB W XHUMHYECKHX pPeaKIui.
Ilepuoanueckuii 3axoH U Ilepuoanuyeckas cucrema xumuyeckux djiemenToB JI. M. Menaeieesa.
XapakTepucTHKa 3JIEMEHTA 0 €ro IoJoXeHHo B Ilepuommueckoil cucrteMe XxuMuueckux anemeHToB 1. .
MenpeneeBa. CBoilcTBa OKCHJIOB, KHCJIOT, OCHOBAHMW U COJied B CBET€ TEOPUU 3JIEKTPOIUTUUYECKON
TUCCOIMAIMM W OKHUCJICHUS-BOCCTaHOBIEHUS. [loHSATHE O mMepexomHbIX »dJieMeHTax. AMQOTEepHOCTb.
I'eneTnueckuii psAx mnepexonHoro sneMeHTta. llepumogmuecknii 3akoH u  I[lepmoamueckas cucrema
xumuueckux ssemeHToB [[. M. MenneneeBa. Xumuueckass opraHu3alus >KUBOM M HEXKHUBOU IPUPOIBL.
XHUMUYECKUHN COCTaB siAjpa, MAHTUHM M 36MHOM KOpPbl. XUMHYECKHUE SJIEMEHTHI B KJIETKAX KUBBIX OPTaHU3MOB.
Makxkpo- u MukpossieMeHTsl. O000IIeHIe CBEACHN 0 XUMUYECKHX peakiusax. Knaccudukamnms XuMuaeckux
peaKkmuii Mo pa3IuYHBIM TPHU3HAKAM: «UHUCIO W COCTAaB PEArHPYIONIUX W OOpPa3yIOIIMXCS BEUIECTBY,



«TeroBoi  3(dexT», «HampaBlIeHHE», «U3MEHEHHE CTENEHEH OKUCIEHHUs DJIEMEHTOB, O0pa3yroIuX
pearupyroue BelecTBay, «pasza», «MCHoIb30BaHME KaTainu3aropa». [IoHATHE O CKOPOCTH XMMHUYECKOM
peakuuu. DakToOpbl, BIMAOIIAE HA CKOPOCTh XHMHYECKHMX peakuui. Karammsatopel um  Karanus.
WNHruburopsl. AHTHOKCHIAHTHI.

Tema 2. MeTtanibl

ITonoxenne wmeramwioB B Ilepuonnueckoin cucreme xumuueckux avieMeHtoB JI. WM. Mengeneesa.
Meramnyeckas KpUCTaJUIMUECKas pelieTka U MeTaJulnyeckas XuMudeckas cBsi3b. O0ume puszndyeckue
cBoiictBa MeTauioB. CINIaBbl, MX CBOWCTBAa M 3HAYe€HHME. XHMMHUYECKHE CBOMCTBA METAJIJIOB Kak
BOCCTAHOBHUTEJIEH, & TAKXKE B CBETE UX MOJIO0KEHHS B DJIEKTPOXUMHUYECKOM PsIly HANPSHKECHUM METaJIOB.
Koppo3sus meTaminoB u ciocoObl 60ps0bI ¢ Hell. MeTtaiisl B mpupoae. O0mmue crnoco0bl UX HOTYYEeHUSI.

OOwiasi xapakTepUCTHKA IIEIOYHBIX MeTaioB. Mertawisl B mpupoge. OOmiye crnocoObl MX IOJIy4eHHs.
Crpoenune atomoB. lllenouHble MeTaIbl — MPOCTHIE BelleCTBAa. BakHEHIINE COSAMHEHMSI ILIET0YHBIX
METAJUIOB — OKCHU/bI, TUAPOKCUIBI U CONIU (XJIOPUIBI, KApOOHATHI, CyJIb(aThl, HUTPATHI), UX CBOWCTBA U
IpUMEHEHHEe B HapoaHOM XxoszsaicTBe. Kamumiinpie ymoOpenus. OOmias XapakTepUCTHKA 3JIEMEHTOB
raBHoM noarpynmnsl I rpynier.

Crpoenue aromoB. IllenouHo3eMenbHbIE METAUIBl — IPOCTHIE BEIIECTBA. BakHeWIne COeAMHEHUS
1EJI0YHO3EMENIBHBIX METaNIOB — OKCHJIbl, TUIPOKCUABI U COJHM (XJIOPUJbI, KapOOHAThI, HUTPATHI,
cynbdatel, (ocdarbl), UX CBOHCTBA W NMPHUMEHEHHE B HAPOAHOM XOo3siicTBe. Amomunuii. CtpoeHue
aToma, pU3MYecKrue U XMMHUYECKHe CBOMCTBA IPOCTOro BemecTBa. CoeTMHEHNs aTIOMUHUS — OKCHUJL U
THIPOKCUA, UX aM(pOTEpHbIH xapakrep. Baxuelmme conu amomunus. [IpuMeHeHne alfOMUHUS B €T0
COETUHEHUH.

XKeneszo. CtpoeHue aroma, pU3NUECKHE U XUMUYECKUE CBOMCTBA MPOCTOIO BellecTBa. [ eHeTHUeCKHue psiibl
Fe*?u Fe™ Baxneiiume comu xenesa. SHAYCHHE Kele3a H €ro COSTMHEHHI TS TIPUPO/IBI M HAPOIHOTO
XO035MCTBA.

2. Xumuvecknii npakTukym Nel. CBoiicTBa MeTAJLJIOB U MX COeIMHEHU I

[IpakTuueckue padotsl: 1. OcyliecTBIeHUE LIETIOYKH XUMUYECKUX ITpeBpatieHuil. 2. [lonydyenue u cBoiictsa
COEUHEHUI MeTauIoB. 3. PellleHne 3KCepUMEHTaJIbHBIX 3a/1a4 Ha PACIIO3HABAHUE U TIOJyYECHHE
COCIMHEHUI METAJLIOB.

Tema 3. Hemerasnbl

OO0mmas xapakTepuUCTHKa HEMETAIIOB: ToJjoxeHue B [leproaudeckoll cucteMe XUMUYECKHX 3JeMEeHTOB [l
W. MenneneeBa, 0COOEHHOCTH CTPOEHMsS aTOMOB, 3JIEKTpoOTpHUIarenbHOocTh (D0) Kkak Mepa
«HeMeraimmyHoctuy, psaa D0. Kpucramnmyeckoe CTpO€HHE HEMETAUIOB — IPOCTHIX BEIIECTB.
Amnorponus. @PuU3NYECKHE CBOMCTBA HEMETAUIOB. (OTHOCUTENBHOCTH MOHATHUH «METAL» H
«Hemetam». Bogopoa. [lonoxenue Bogopona B Ilepuoanyeckoil cUCTEME XUMUYECKUX 3J€MEHTOB /I,
N. MenneneeBa. CtpoeHue atomMa U MojeKyibl. PU3NUecKne U XMMHUYECKHE CBOWMCTBA BOAOPOJA, €T0
MOJIy4YE€HUE U IPUMEHEHHE.

Bogna. Crpoenne monekynbsl. Bogoponnas xumuyeckas cBsizb. PU3MYECKHE CBOMCTBA BOJbl. AHOMAIUU
CBOMCTB BOoAbL. ['mapodumibHbie U THIpodoOHbIE BelecTBAa. XUMHUUYECKHE CBOMcTBA BoAbl. KpyroBopot
BOAbl B mpupone. Bogoounctka. Aspauus Boabl. bbeiToBele (unbTpel. MuHepalibHble BOBI.
JluctunnupoBaHHasi BOJa, €€ NoJydYeHUe U IPUMEHEHUE.

OOmiast xapakTtepucTuka ranoreHoB. CTpoeHue aTtoMoB. IIpocTeie BemiecTBa M OCHOBHBIE COEAMHEHUS
rajloreHoB, UX cBoiicTBa. KpaTkue cBeneHus o xiaope, Opome, prope u ioae. IIpumenenue ragoreHoB u
UX COEMHEHUI B HAPOJAHOM XO034HCTBE.

Cepa. CtpoeHue aToMa, ajsIOTPOINMsI, CBOWCTBA U NMpUMEHEeHHe pombOuueckoil cepbl. Oxcuanl cepsl (IV) n
(VI), ux nmomyuenue, cBoiicTBa 1 mpuMeHeHune. CepHasi KUCIIOTA U €€ COJIM, UX PUMEHEHUE B HAPOJHOM
xo3srcTBe. [Ipon3BoCTBO CEPHON KHMCIIOTHI.

A3zor. CrpoeHne aromMa M MOJIEKYJbl, CBONCTBAa IPOCTOrO BeEIIECTBA. AMMHAK, CTPOEHHUE, CBOWCTBA,
nonydyeHue u npumeHenue. Conn amMMOHHUA, MX cBoiicTBa W mpumMeHeHue. Oxcunbl azora (II) u
(IV).A3oTHas KucnoTa, ee CBOWCTBA U NpuMeHeHrne. HUTpaTsl 1 HUTPUTHI, MpoOsieMa UX COAEp)KaHUs B
CeJIbCKOXO03SCTBEHHON NPOAYKIIUU. A30THBIE YIOOpPEHHUSL.

®ocdop. CrpoeHue aroma, auIOTpOINHUs, CBOIcTBa Oenoro u KpacHoro Qocdopa, UX NpPUMEHEHHE.
OcHoBuble coemuHeHus: okcua ¢docdhopa (V) m oprodochopnas kucnora, docharsl. Dochoprbie
ynoopeHus.

VYrnepon. CtpoeHue atoma, ajIoTpoOIus, cBoMcTBa Moaupukanuii, mpumenenue. Okcunpl yriepona (1) u
(IV), ux cBoiictBa 1 npumeHeHue. KapOoHaThl: KalbIMUT, COJA, MOTAll, UX 3HAYCHHE B NPHUPOJE U
KU3HU YEJIOBEKa.



Kpemuuii. CTpoeHue aroma, KpUCTAUIMYECKUI KPEMHHUM, €ro CBOMCTBa M NpUMeHeHue. OKCUI KpeMHUs
(IV), ero nmpupoaubie pasHOBUAHOCTU. CHIIMKAThI. 3HAYEHUE COCTMHEHUM KPEMHUS B dKUBON U HEXKHUBOM
npupoze. [loHsaTre 0 CUIMKATHON MPOMBIIIIEHHOCTH.

4. Xumudeckuii npaktukyM Ne 2. CBolicTBa cOelMHEHN HEMETAJIJIOB

[IpakTrueckue paboThl: 1. Permenune sxcrnepuMeHTanbHBIX 3a/1a4 110 TeMe « Hemeramnby. 2. [lonydenue,
coOupaHue 1 pacro3HaBaHue ra3oB.3. DKCIepUMeHTaNbHbIe 3a1auu 1o TeMe «[loarpymnmna xkucmopoaa»

O0001eHne 3HAHUI IO XMMHUM 32 KYPC OCHOBHOM IIKOJIbI.

Ilepuonnueckunn 3axkoH u lIlepuommyeckas cucrema xumuueckux odsieMeHToB /[l M. Menneneesa.

Ou3nyeckuii CMBICT MOPSAKOBOIO HOMEpa 3JIEeMEHTa, HOMEPOB Mepuoja U TPYMHIbl. 3aKOHOMEPHOCTHU

U3MEHEHHS CBOMCTB 3JIEMEHTOB M MX COECOUHEHHM B IEpUOJax M TIpyIIax B CBETE INPEACTABICHUN O

CTPOCHHHM aTOMOB 3JIEMEHTOB.3HaU€HUE MEPUOJUYECKOTO 3aKOHA. BUIbl XMMHMUYECKHUX CBSI3€ii M THUIIBI

KPUCTANTMYECKUX PELIeTOK. B3anmMOCBA3b CTpOEHHsI U CBOWMCTB BemiecTB. Kiaccupukamuss XUMHUYECKUX

peakuuii Mo pa3aMYHbIM MPU3HAKAM (YUCIIO M COCTaB PEarupyroUIMX U 0Opa3yroIIMXCs BEUIECTB; HaIU4Ke

rpaHunbl pasgena (as; TeroBod 3(dekT; u3MeHeHHe CTeneHel OKHCICHHS aTOMOB; HCIIOJIb30BaHHE

KaTajan3aTopa; HampaslieHue mporekanus). CKOpoCcTh XUMUYECKUX peakiuil U (pakTopsbl, BIUSIOLINE Ha HEe.

OOpaTuMOCTh XUMHUYECKUX PEAKIHHA U CTIOCOOBI CMEIICHUSI XUMUYECKOTO paBHOBecHS. [IpocThie U CIIOXKHbBIE

BellecTBa. Merauibl U HeMeTaUibl. ['eHeTuueckue psabpl MeTajula, HeMeTallyla U MEepPeXOJHOro MeTaa.

Oxkcuabi  THAPOKCUABI (OCHOBAaHUS, KHCIOTHL, aM(oTepHbIE THAPOKCHIBI), coiau. WX cocras,

KiaccuuKanus U o0IIMe XMMHUYECKHE CBOICTBA B CBETE TEOPUH IIIEKTPOIUTUUECKON AUCCOIUAIIH

CornacHo yueOHOMY IJIaHY Ha U3y4eHHE XUMHH B 9 Kj1acce oTBoauTcs: 68 yacoB (2 yaca B
Hezenro; 34 yueOHbIx Henenb). CorllacHO TOI0BOMY KalleHIapHOMY ydeOHOMY rpaduKy H paciicaHHIo
3ansatuii B MBOY Hoouanosckoit COLL 3epuorpanckoro paiiona Ha 2023-2024 y4eGHblii 1o BO3MOKHO
KOPPEKTHPOBKa paboyeil mMporpaMMBbl B CBSI3U C MPA3AHUYHBIMH JHSIMH, BBIAIAIONIMMA Ha THU TPOBEACHUS
ypokoB. PaGouas mporpamMmMa o xumuu B 9 kiacce OyzeT npoiineHa 3a 67 yaco. KoppektupoBka
IIPOrpaMMbl BHECEHA 32 CUET YIUIOTHEHMSI IPOTPAMMHOI0 MaTepuaia.

3. TemaTH4ecKoe MJIAHUPOBAHHUE

Ne HaumenoBanue pa3zenos U TeM NporpaMMbl Kon | Kon | Kon
n/m yac | KOHT | mpa
K
1 Bsenenue. OOmiasi XxapaKTepUCTUKAa XUMHUYSCKUX JICMEHTOB M XUMUYECKUX peakiuid. | 10 1
[lepuonnueckuii 3akoH u Ilepronnueckas cucrema XuMHueckux diaeMeHToB J[. WM.
Menpeneena
2  |Metamisl 16 1
3 Xumuueckuit npakTukyM Nel. CBoMCTBa METAJUIOB U UX COEIMHEHUI 3 3
4 | Hemerammsl 23 1
5  |Xumuueckuit mpaktiukyM Ne 2. CBOICTBa COCMHEHUI HEMETAIIOB 3 3
6 O060011eHre 3HaHUH IO XMMUH 32 KypC OCHOBHOM IIKOJIBI 12 1
HUTOTO 67 4

4.IloypouyHoe NIaHUPOBAHUE

Norr. Paznen, tema Ko - Jara
/m. BO
wiaH | ¢akt
qac

BBenenue O01asi XapakTepUCTHKA XUMUYECKHX 3JIEMEHTOB U XUMHUYECKHX 10
peakuuii. [lepuoanyecknii 3akon u Ilepuoanyeckasi cucreMa XMMHYECKUX
ayemeHTOB JI. U. MenpeneeBa.

1 XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTA O ero noJyioxkeHuto B [lepuoanueckoit 1 04.09
cucteme JI.1. Menaeneena

2 XapakTepucTuKa XUMHUYECKOTO 3JIEMEHTA MO0 KUCIOTHO-OCHOBHBIM CBOMCTBaM 1 07.09
00pazyeMbIX UM COCTMHEHUN




3 I'eHeTnueckue psapl METAJIOB M HEeMETaJUI0B. AM(OTEepHbIe OKCHBI M THAPOKCH B | 11 11.09
4 [Tepunonnueckwuiizakon u [lepuoanueckas cucrema 1 14.09
J. YI. MennieneeBa B CBETE y4€HUSI O CTPOCHUU aTOMa
5 KnaccudukanusixuMruaecKiux peakiiuii mo pa3auyHbIM OCHOBAHUSIM 1 18.09
6 [TonsATHE O CKOPOCTUXUMUYECKON pPeaKuu 1 21.09
7 Karanuzaropsr 1 25.09
8 Pemenue 3a1ay Ha BBIXOJ] BEIIEeCTBA B% OT TEOPETUUYECKU BO3MOKHOTO 1 28.09
9 O0001eHre 1 cucTeMaTh3anus 3HaHuil o TeMe «BBenenue» 1 02.10
10 | KonrposbHas pabotaNel mo Teme « Benenue. OO01ias xapakTepucTiuka xumudeckux | 1 05.10
2JIEMEHTOB U XUMHUYECKUX PEaKIAN»
1.MeTaJuibl 16
11 | IMonoxxenue metamioB B [lepuognyeckoit cucreme /.M. Menneneesa. Oo01mme 1 09.10
¢u3nueckre CBOMCTBA METAILIOB.
12 | CinaBsr 1 12.10
13 | Xumudeckue CBONCTBAa METAJLIOB 1 16.10
14 | Mertamis! B npupoje. O0npecrnocoObIMXI0Jy4YeHus 1 19.10
15 | Pemenue pacueTHBIX 33124 C MOHSATHE MAcCOBAasl JA0JIS BBIX0JIa TPOAYKTA 1 23.10
16 | OOmue MOHATHS 0 KOPPO3UU METAIIIIOB 1 26.10
17 | Hlenounsle MeTauibl: 001Ias XapaKTEPUCTHKA 1 09.11
18 | CoennHenus 1IEJIOYHBIX METAIIIIOB 1 13.11
19 | lllenouyHo3eMeNbHEBIC METAJLIbI 1 16.11
20 | CoenuHeHHs MIEIOYHO3EMENLHBIX METAIIJIOB 1 20.11
21 | AlfoMUHUN — IEPEXOAHBIN IeMeHT. DU3NYECKHEe U XMMUYECKHUE CBONCTBA 1 23.11
amromuHus. [lonydeHrne 1 NpUMEeHEHUE ATFOMHHHUS
22 | CoearHeHUS aTIOMUHUS — OKCHJI U TUAPOKCUT, UX aM(pOTEPHBINA XapaKTep. 1 27.11
23 | XKeneszo —anement VIIrpynmsl no6o4uHO# moarpymibl. GU3NUECKUE U XUMUYECKHE 1 30.11
CBOICTBA JKene3a. HaxoxaeHue B npupoe.
24 | CoengmHeHus xenesa +2,+3 X Ka4eCTBEHHOE onpeeeHne. | eHeTnaeckue psjbl 1 04.12
xKenesa
25 | O6o6mIeHne 3HaHUH 10 TeMe «MeTalTb» 07.12
26 | KonTponbHas pabora No2mo teme «MeTaibhy 1 11.12
2.Xumuveckuii npakTukymNel 3
27 | IlpakTrueckas padora Nel OcyrecTBieHne EMOYKH XUMUYECKUX TTPEBPAIICHUH 1 14.12
28 | ITpakTudeckas padborta No2llomydeHue u CBOHCTBA COSTUHEHHII METaNIOB 1 18.12
29 | IlpakTrueckas pabota Ne3Perienue skcriepuMeHTaTbHBIX 1 21.12
3a/1a4 Ha PACcIIO3HABAHME U TIOJyYCHUE COSTMHCHUN METAJIJIOB
3.HemeTtanibl 23
30 | Hemerannsl: aromsl u npocThie BemecTBa. Boznyx. Kucnopoz. O3on 1 25.12
31 | Bogopon. 1 28.12
32 | Bonma 1 11.01
33 | I'aymoreHsl. 1 15.01
34 | CoenuHEeHHMSI TAIOTCHOB. 1 18.01
35 | IlonydeHue rajoreHoB 1 22.01
36 | Kucmopon 1 25.01
37 | Cepa, ee pu3udeckre 1 XUMHIECKHAE CBOMCTBA 1 29.01
38 | CoenuHeHHS cepbl 1 01.02
39 | Cepnas kucinora. OKUCIUTEIbHbIE CBOHCTBA CEPHOM KHCIIOTHI. 1 05.02
40 | Ob6obuieHne U cucTemMaTu3alys 3HaHui 1o TeMe» CepHasi KUCIIOTay 1 08.02
41 | A3oT u ero cBOWCTBa 1 12.02
42 | AmMmuak u ero coenunenusi. Coau aMMOHMS 1 15.02
43 | Okcumsl azora 1 19.02
44 | A30THas KHCIOTa KaK dJIEKTPOJIHT, €€ MPUMEHEHHUE 1 22.02




45 | ®ocdop. Coenunenus dpochopa. [Morstre o pochopHbIX ynoOpeHUIX 1 26.02
46 | O600meHue u cucTeMaTu3alys 3Hanuii mo teme «lloarpymnma azora» 29.02
47 | Yrnepon 1 04.03
48 | KuciopoaHbie COeTUHEHUS yTiiepoia 1 07.03
49 | KpeMH#Uii 1 €ro COeTMHEHUS 1 11.03
50 | KonTponbnas pabora Ne3 mo Teme «Hemeramiby. 1 14.03
51 | O6o6maromuii ypok 1o teme «MeTajibhy 1 18.03
52 | Pemenne 3anad no teme «lloarpymnma yriuepoma» 1 21.03
4. XumMuveckuii npakTukym Ne2 3
53 | [IpakTudeckas paborta Ne4dDkcrepuMeHTabHBIE 3a1a4u 110 Teme «lloarpymnmna 1 01.04
KHCIIOPOIay»
54 | IlpakTrueckas padota Ne5 «JkcnepumenTanpHbIe 3a1a4n 110 Teme «lloarpymnmns a3ora| 1 04.04
U YTIIepOoJIa
55 | [IpakTudeckas pabota Neo»llomyuenne, coOupanue u pacro3HaBaHUE Ta30B)» 1 08.04
5. O60011eHHe 3HAHUIT IO XUMHUHM 32 KYPC OCHOBHOI LIKOJIbI 12
56 | Ilepuognueckuii 3akoH u [leproanueckas cucrema 1 11.04
J. . MenneneeBa
57 | DnexTpooTpuaTebHOCTh. CTENEHb OKUCICHUS 1 15.04
58- | Knaccudukanus XuMUYECKUX PEAKIIUN 110 Pa3IMYHBIM IIPU3HAKAM. 2 18.04
59 | CKOpOCTEXUMHYECKHX PEaKIIHi 22.04
60 | MonHble ypaBHEHHUS peakiuit 1 25.04
61- | OKHCITUTEIIEHO-BOCCTAHOBUTEIBHBIC PEAKITHH 2 27.04
62 02.05
63- | XapakTepHble XUMUYECKHE CBONCTBA HCOPTaHUICCKUX BEIECTB 2 06.05
64 13.05
65 | KonrponbHas paborta Ne4 o teme « OCHOBHBIC KJIACCHI HEOPTAHHYECKUX 1 16.05
COCJIMHEHUI
66 | XapakTepHble XMMUYCCKHE CBOMCTBA HEOPraHUUECKUX BEIIECTB 1 20.05
67 | XapakTepHble XUMHUYECKHE CBOHCTBA OPraHNYECKHUX BEILECTB 1 23.05




