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PABOYAS ITPOI'PAMMA 110 XUMHUHU
CTpyKTypa nmporpamMmmsi:

1. IInanupyemble pe3yabTaTbl U3YUEHUS XUMHH.
2. Copeprkanue yueOHOTO MpeMeTa.
3. Temaruyeckoe riiaHupOBaHHE.

1. TIlnaHupyemble pe3y/bTaThbl H3yYeHUS] XUMUHU

BbinycKHUK HAyuHMTCS:

®  XapakTepu3oBaTb OCHOBHbIE METOAbl IIO3HaHMA: HaOIIOJEHUE, H3MEpEeHHe,
9KCIIEPUMEHT;

® ONUCHIBaTh CBOICTBAa TBEPIBIX, >KUIKUX, Ia3000pa3HbIX BELIECTB, BBIACIAS HX
CYLIECTBEHHbIE IPU3HAKHY;

®  pacKphIBaTb CMBICII OCHOBHBIX XHMHUYECKUX TIIOHATUH <«@TOM», «MOJEKYJay,
«XUMHUYECKHH D3JIEMEHT», <«IIPOCTOE BELIECTBO», «CIO0XKHOE BELIECTBO», «BAJICHTHOCTbHY,
«XMMMYECKas peaKiys», UCIOJb3ys 3HAKOBYIO CUCTEMY XUMUM;

®  packKphIBaTh CMbBICI 3aKOHOB COXPAHEHHS Macchl BEILECTB, MOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHON TEOPHUH;

®  pa3InYaTh XUMUYECKUE U (PU3NYECKUE SBICHHUS;
Ha3bIBaTh XUMUYECKUE 3JIEMEHTHI;
OIpeNieNIATh COCTaB BELIECTB M0 UX hopMyiam;
OIIpeNieNATh BaJIEHTHOCTh aTOMa 3JIEMEHTA B COSIMHEHUSX;
OIpEAENATh TUIl XUMUYECKUX PEaKIuii;
Ha3bIBaTh MPU3HAKHU U YCIIOBUS IPOTEKAHUS XUMUYECKUX PEaKLIUi;

®  BBIABIATH NPU3HAKU, CBUIECTEILCTBYIOIINE O MPOTEKAHUU XUMUYECKON peakuuu Mpu
BBIMIOJTHEHUH XUMHUYECKOIO OIIbITA;

e  cocTaBiIATh (JOPMYJIbl OMHAPHBIX COEIUHEHUH;
COCTaBJIATh YPAaBHEHUS XUMUYECKUX PEAKLINN;
coOuro1aTh MpaBuiia 6€30MacHON paboThl IPU MPOBEICHUH OIIBITOB;
M0JIb30BAThHCS J1a0OPAaTOPHBIM 000PYAOBAHUEM U TIOCYI0M;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BELIECTB;
BBIUHCIISTH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa M0 (PopMyJsie COeAMHEHNUS;

®  BBIUUCIIATH KOJMYECTBO, 00BEM MIIM MACCy BEIECTBA M0 KOJIMYECTBY, 00bEMY, Macce
peareHToB WK IPOAYKTOB PEAKIIHH;

e  XapakTepu3oBaTh (pU3MUYECKHE U XUMUYECKHE CBOMCTBA MIPOCTHIX BEIIECTB: KUCIOPOIa
U BOJOPOJa;

®  [0Jy4aTh, COOMPATh KMCIOPO U BOJIOPO;
pacrio3HaBaTh ONBITHBIM ITyTE€M ra3000pa3Hble BELIECTBA: KUCIOPOI, BOIOPOL;
pacKpbIBaTh CMBICI 3aKOHA ABOTraapo;
PaCKpBIBATh CMBICI IOHATHH «TEII0BOM 3 (EeKT peakum», «MOJISPHBIA 00bEM»;
XapakTepu3oBaTh (PU3NYeCKre U XUMHUUECKUE CBOMCTBA BOJIBI;
PacKpbIBaTh CMBICI MIOHATHUS «PaCTBOPY;
BBIUNCIISTH MACCOBYIO JIOJIKO PACTBOPEHHOI'O BEILIECTBA B PACTBOPE;
IIPUTOTOBJIATE PACTBOPHI C ONPEACIIEHHON MacCOBOM J0JIEH PACTBOPEHHOIO BEIIECTBA;
Ha3bIBaTh COEAMHEHMSI U3YUEHHBIX KJIaCCOB HEOPTaHUYECKUX BEILECTB;



®  XapakTepu3oBaTh (UINYECKHE U XUMHYECKHE CBOWCTBA OCHOBHBIX KIIACCOB
HEOPraHWYECKUX BELIECTB: OKCHIOB, KUCIIOT, OCHOBaHUM, COJIEH;

e  ONpeNesaTh NPUHAMJICKHOCTh BEUIECTB K OMPEACIEHHOMY KJIacCy COeAMHEHUN;

®  COCTaBJISATH (POPMYITBI HEOPTAHMUYECKUX COSAMHEHNUN N3YUYCHHBIX KIIACCOB;

®  [POBOJIUTH OMBITHI, MOJTBEPKAAOIINE XUMHUYECKUE CBOMCTBA M3YYEHHBIX KJIACCOB
HEOPTraHWYECKUX BEIECTB;

®  PACHO3HABATh OIBITHBIM IIyTEM PACTBOPHI KMCIIOT U LIEJI0YEH IO U3MEHEHHUIO OKPACKU
WHJUKATOPA;

®  XapaKTepHU30BaTh B3aUMOCBSI3b MEX]y KJacCaMU HEOPTraHWYECKUX COCIMHEHMUIA;

e  packpsiBaTh cMbIch [lepuoanueckoro 3akona /.M. MenneneeBa;

®  OOBICHATH (PUIUYECKUI CMBICI aTOMHOTO (TIOPSAKOBOrO) HOMEpa XHUMHUYECKOTO
3JIEMEHTa, HOMEPOB TPYIIIIbI U Nepuojia B nepuoanueckoit cucreme J[.M. Menneneena;

e OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUsI CTPOCHUSI aTOMOB, CBOWCTB 3JIEMEHTOB B
npejesiax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYII;

®  XapakTepu30BaTh XMMHUYECKHE AJIEMEHTHI (0T BOAOPOAA IO KallbllMs) HA OCHOBE HX
MOJIO’KEHUs B iepuoanyeckoil cucreme /.. MenneneeBa u 0coOEHHOCTEH CTPOEHUS X aTOMOB;

®  COCTaBJISITH CXEMbI CTPOCHUSI aTOMOB TIEPBBIX 2() 3JIEMEHTOB MEPUOANUECKON CUCTEMBI
J.. Menneneena;

®  PACKpBIBaTh CMBICI NOHATUN: «XUMHYECKAs CBA3bY», «AJEKTPOOTPULATEIBHOCTDY;

®  XapakTepu3OBaTh  3aBUCUMOCTh  (DU3MYECKMX CBOWCTB  BEIIECTB OT  THIMA
KPUCTAJUIMYECKOU PELIETKH;

®  ONpeleNATh BUJ XMMUYECKOM CBSI3M B HEOPIraHUYECKUX COCTUHEHUSX;

e u300paxkaTh CXEMbl CTPOEHHUS MOJIEKYJ BEIIECTB, 0Opa30BaHHBIX PA3HBIMH BUIAMH
XUMUYECKHUX CBSI3EH;

®  DAacKphIBaTh CMBICI TIOHSTHUH «HOH», «KATHOH», «AHUOH», «IJIEKTPOIUTHI»,
CHEDJICKTPOIUTHIDY, «AJEKTPOIIUTUYECKAS TUCCOLUALIUSY, «OKUCIUTEIbY, «CTENEHb OKUCICHUS
«BOCCTAaHOBHTEIIbY, «OKHCIIEHHEY, «BOCCTAHOBIICHUEY;

®  OMpeNeNsaTh CTENEHb OKUCIEHUS aToOMa 3JIEMEHTA B COSIMHEHUN,

®  PACKpPBIBATh CMBICI TEOPUH DIEKTPOIUTUUECKON JUCCOIHAIIIH;

®  COCTaBJISITh YPAaBHEHUS 3JIEKTPOIUTAYECKON AUCCOMALIMU KUCIIOT, IIEI0YEH, COEH;

® OOBICHATH CYIIHOCTh TpOIECCa DICKTPOIUTUYECKON UCCOLMAMUA W PEaAKIIHi
MOHHOTO OOMEHa;

®  COCTaBJISITH MOJIHBIE M COKPAIIIEHHbIE HOHHBIC YPaBHEHUS PEaKlui OOMeHa;
OTPEeIEeTISAITh BO3MOXKHOCTh IPOTEKAHUS PEAKIIUi HOHHOTO OOMEHa;
MPOBOJIUTH PEAKIIMH, TTOATBEPKIAIOIINE KAaUeCTBEHHBIN COCTAB PA3IMYHBIX BEIIECTB;
OTIPENIETISATH OKUCIUTEh U BOCCTAHOBUTEIID,
COCTABJISITh YPABHEHUS OKUCITUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;
Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOU PEaKIny;
KIIaCCU(UIIUPOBATH XUMUYECKUE PEAKIIUU IO PA3IMYHBIM PU3HAKAM;
XapaKkTepU30BaTh B3aUMOCBSI3b MEXKIY COCTaBOM, CTPOCHHMEM U CBONCTBAMHU
HEMETAJUIOB;

®  TIPOBOJUTH OMBITHI MO TMOJYYECHUIO, COOMPAHUIO U M3YUYECHUIO XUMHYECKHUX CBOMNCTB
ra3000pa3HBIX BEMIECTB: YTIIEKUCIIOrO ra3a, aMMHAaKa;

®  pacmo3HaBaTh OIMBITHBIM ITyTEM ra3000pa3HbIC BEIECTBA: YIIIEKUCIBIA a3 U aMMHAK;

®  XapaKTepH30BaTh B3aMMOCBS3b MEXKY COCTABOM, CTPOEHUEM M CBOMCTBAMU METAILIIOB;

®  Ha3pIBaTh OPraHWYECKHUE BEIIECTBA MO WX (OpMYJe: METaH, d3TaH, dTHUJICH, METaHOII,
9TAHOJI, TJUWIEPUH, YKCYCHas KHCJIOTa, aMHUHOYKCYCHas KHCJIOTa, CTCapUHOBas KHUCIOTA,
OJICMHOBAsI KUCJIOTA, TJII0K03a;

®  OIICHWBATH BIMSHUE XUMHUYECKOTO 3arps3HEHUS OKPYXAIOMEH Cpelbl Ha OpPraHu3M
YEeJIOBEKA;



® TIpaMOTHO OOpamaThes C BEIIECTBAMHU B ITOBCETHEBHOMN KU3HU

e  OmpeneisTh BO3MOXKHOCTh IPOTEKAHWsI PEAKIUHA HEKOTOPBIX IPEICTaBUTEICH
OPraHUYeCKUX BEIIECTB C KUCIOPOIOM, BOJOPOJIOM, METAIIJIAMH, OCHOBAHHUSIMH, TAJIOTCHAMH.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHTHCSH:

®  gvI0BUCAMb U NPOBEPSIMb IKCNEPUMEHMANLHO 2UNOME3bl O XUMUYECKUX CBOLUCMBAX
8ewecms Ha OCHOBe UX COCMABA U CMPOEHUsl, UX CNOCOOHOCMU GCIYNAMb 8 XUMUYECKUe PeaKyull,
0 xapaxkmepe u npOOYKMax pa3iuyHbIX XUMUYECKUX Peakyull,

®  Xapaxkmepuzo8ams Gewecmed o COCMAgy, CMpPOEHUI0 U CBOUCMBAM, YCMAHABIUBANb
NPUYUHHO-CLeOCMBEHHbIE CBA3U MENCOY OAHHBIMU XAPAKMEPUCMUKAMU BEUeCmEd;

®  CcoCmaesnameb MOAEKYIAPHblIEe U NOJHble UOHHbIE YPABHEHUS NO COKPAUJEHHbIM UOHHBIM
VPABHEHUAM,

®  NPOCHO3UPOBAMb  CHOCODHOCMb — Bewjecmsed  NPosGIsiMb  OKUCIUMENIbHble  UTU
B0CCMAHOBUMENbHBLE CEOLUCMBA C YHemOM CMeneHell OKUCACHUsS. dNEMEHMO8, 6X00SUUX 8 e20
cocmas;

®  CcoCcmaensmb  YPAGHEHUsl  pPeaKyutl, COOMEEMCMBYIOUWUX  NOCIe008AmMenlbHOCHU
npespaujenuti HeopeaHU4ecKUx 6ewecme Pa3iuuHblX Kiaccos,

®  8bI08UCAMD U NPOBEPSIMb IKCHEPUMEHMATILHO 2UNOME3bL O PE3YIbMamax 6030eicmaus
PA3IUYHBIX (DAKMOPOB HA USMEHEHUe CKOPOCMU XUMUYECKOU PeaKyuu,

®  UCNOB308aMb NPUOOPEmeHHble 3HAHUA OISl IKOAOSUHECKU SPAMOMHO20 NOBEOeHUs 8
OKpYdfcaroueli cpeoe;

®  UCNOIB308aMb NPUOOPEMEHHbIE KIIOUEBble KOMNEeMEeHYUU NPU GbINOJIHEHUU NPOEKMO8
U  YUeOHO-UCCIe008aAMEeNbCKUX 3a0a4 N0  U3VHUEHUI)  CBOLUCMS, CNOCoO08 NONYHeHUs U
PACNO3HABAHUSL BEUECTE;

®  00BLEKMUBHO OYEHUBAMb UHGOPMAYUIO O BEUYECTBAX U XUMUUECKUX NPOYECCaX,

®  KpUMUYeCKU OMHOCUMbCS K NCEeBOOHAVUHOU UHoOpMayuu, He00OpoCco8ecmHOl
pexname 6 cpedCmeax Macco8oil unpopmayuu;

®  0CO3HABAMb 3HAYEHUe MeOpemUdecKux 3HAHULL NO Xumuu 01 NPAKMUYECKOU
0esimeIbHOCIU Yelo8eKd;

e coz0asamb MOOenU U cXeMbl OJiIsl peuleHUus YYeOHbIX U NO3HABAMENbHbIX 3a0au;
NOHUMAMb HEO0OX0OUMOCMb COON0O0EHUsT NPEONUCAHUU, NPedazaemMvlX 6 UHCMPYKYUIX No
UCNONB308AHUIO TEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.

JINYHOCTHBIMHM  pe3yJIbTATAMH OCBOCHHS OCHOBHOW 0Opa3oBaTeNbHOM MpPOTpaMMbI
OCHOBHOTO O0IIIET0 00pa30BaHUsI SIBISIOTCS:

- BOCIIUTaHUE POCCUIMCKON TPaXKTAHCKON UICHTUYHOCTHU: MATPUOTU3MA, JTIOOBU U YBAXKEHUS
k OTedecTBY, 9yBCTBA TOPJIOCTH 33 CBOIO PO/IMHY, 32 POCCHIICKYIO XMMHYECKYIO HAYKY;

- (hopMHpPOBaHUE IIEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKM W OOLIECTBEHHON MpAaKTHUKH, a TaKKe COLMAIbHOMY, KYJIbTYpHOMY,
SI3LIKOBOMY U [yXOBHOMY MHOT'000Pa31i0 COBPEMEHHOTO MUPAa;

- (1)OpMI/IpOBaHI/IC OTBCTCTBCHHOI'O OTHOHICHUA K YYCHHIO, TOTOBHOCTH H CIIOCOOHOCTH K
CaMOPa3BUTHUIO U CaMOOOPA30BAHHIO HA OCHOBE MOTHBAIIMHU K 00YUYEHUIO U TO3HAHUIO, BBIOOPY
PO IIBHOT0 00pa30BaHUs Ha OCHOBE HH(MOPMAIIHH O CYIISCTBYIOIIMX MPOPECCUIX U THIHBIX
MpoEeCCUOHANBHBIX  MPEANOYTEHUH, OCO3HAHHOMY IOCTPOCHHUIO  WHJWBHUIYAIbHOU
00pa3oBaTenbHON TPAEKTOPUH C YUYETOM YCTOMYUBBIX TO3HABATEIbHBIX HHTEPECOB;

- (hopmupoBaHHE KOMMYHHUKATHBHON KOMIIETEHTHOCTH B 00pa30BaTelbHON, OOIIECTBEHHO
MOJIE3HOH, Y4eOHO-HCCIIeIOBATEIbCKON, TBOPUECKON M IPYTHX BUAAX JCATEITHHOCTH;

- opmMupoBaHUEe MOHUMAaHUSI IIEHHOCTH 3I0POBOT0 U O€30MacHOr0 00pasa KU3HU; YCBOCHHE
npaBujJl HHAWBUAYAJIBbHOTO H KOJIJICKTUBHOI'O 0e30I1acHOTO IIOBCICHUA B '—IpeSBBI'-IaI\/'IHBIX
CUTYalHsIX, YTPOKAIOIINX KUZHU U 3I0POBBIO JTIOACH;

- ¢hopMHpOBaHUE MMO3HABATEIHHOW M MHOOPMAIIMOHHON KYJIbTYpbI, B TOM YHCJIE Pa3BUTHE
HaBBIKOB CaMOCTOSITEIbHOM padOThl € Y4eOHBIMH MOCOOMSIMH, KHUTaMHU, JOCTYIHBIMHU
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WHCTPYMEHTAMHU U TEXHUYECKUMH CPEACTBAMU WH(OPMAIIMOHHBIX TEXHOJIOTHIA;

- (opMHpPOBaHHE OCHOB 3KOJIOTMUYECKOT0 CO3HAHUS Ha OCHOBE MPHU3HAHUA IIEHHOCTHU >KU3HU
BO BCeX €€ MPOSIBICHUAX U HEOOXOAMMOCTH OTBETCTBEHHOT0, OEpeKHOTO0 OTHOIIEHUS K
OKpYXaruien cpeae;

- pa3BUTHE TOTOBHOCTH K PELIEHUI0 TBOPUYECKHMX 3a/lay, YMEHHs HaxOJWUThb aJCKBaTHbIC
CrocoObl MOBEICHUS] U B3aUMOJICHCTBUSA C MapTHEPaAMU BO BpeMsi yueOHON U BHeyueOHOI
JeSITeIbHOCTH, CIIOCOOHOCTH OIEHUBATh MPOOJIEMHBIE CHUTYAIlMM W ONEPATUBHO MPUHUMATH
OTBETCTBEHHBIC PEIICHUS B PA3IUYHBIX MPOAYKTUBHBIX BHAAX JAESITENBHOCTH (yueOHas
MTOMCKOBO-UCCIIEZIOBATEIbCKAs, KIyOHAas!, MPOCKTHASL, KPY>KKOBAs U T. II.).

MertanpeaMeTHbIMH pe3yJbTaTaMH OCBOCHHUS OCHOBHOM 00pa3oBaTEIbHOM MPOTrpaMMbl
OCHOBHOTO 00IIIero 00pa30BaHUs SIBISIOTCS:

- OBJIQJICHHE HABBIKAMU CAMOCTOSTEILHOTO MPUOOpPETEHHs] HOBBIX 3HAHUM, OpraHU3ALNH
y4eOHOU JesITeTbHOCTH, TIOUCKA CPEJICTB €€ OCYIIEeCTBICHHUS;

- YMEHHE IUIAaHMPOBATh MYTU IOCTHKEHHs LieJieil Ha OCHOBE CAaMOCTOSITEILHOTO aHaiu3a
YCJIOBUH U CPEJICTB UX JOCTHIKEHHUSI, BBIIEIATh AIbTEPHATUBHBIE CIIOCOOBI TIOCTHKECHUS 1SN U
BbIOMpaTh Hambosee >PPEKTUBHBIN CHOCO0, OCYHIECTBIATH MO3HABATENBHYIO PEQIIEKCHIO B
OTHOIICHUU ACUCTBUH IO PEIICHUIO YI€OHBIX U MO3HABATEIbHBIX 33/1a4;

- YMEHHE MOHUMATh MPOOJIEMY, CTABUThH BOMPOCHI, BHIABUTATH THIIOTE3Y, JaBaTh ONPEICICHUS
MOHATHUSM, KJIACCH(PHIMPOBATh, CTPYKTYPUPOBATh MaTEpUal, MPOBOIUTH IKCIICPHUMEHTHI,
apryMEeHTHPOBATh COOCTBEHHYIO MO3UIINIO, (POPMYITHPOBATH BHIBOABI U 3aKIIOUYCHHUS;

- YMEHHE COOTHOCUTb CBOM JEHCTBUS C IUIAHUPYEMBIMU pPE3yJbTaTaMH, OCYILIECTBIISThH
KOHTpPOJb CBOEU NEATEIBHOCTH B IMPOLIECCe AOCTUKECHHS Pe3yibTara, OMPENeNATh CIOCOOBI
NEHCTBUM B paMKax MPEAI0KEHHBIX YCIOBUN U TpeOOBaHUI, KOPPEKTUPOBATH CBOU JEHCTBUS B
COOTBETCTBUH C U3MEHSIIOIICHCS CUTYyallUeH;

- (hopmupoBanmre U pa3BUTHE KOMIETEHTHOCTH B OOJIACTH MCIOJIH30BAHUS MHCTPYMEHTOB U
TEXHUYECKUX CpEACTB HH(GOPMAIMOHHBIX TEXHOJIOTUH (KOMIBIOTEPOB M MPOrPaMMHOTO
oOecriedeHrs1) KaK HWHCTPYMEHTAJIbHOM  OCHOBBI ~ PA3BUTHUS KOMMYHHUKATHBHBIX |
MO03HABATENIbHBIX YHUBEPCATIbHBIX YUEOHBIX JCHCTBHIA,

- YMEHHE CO3/aBaTh, IPUMEHSTh U MPe0oOpa30BbIBATh 3HAKK U CUMBOJIbI, MOJIETH U CXEMBI JUJIsI
peleHus yueOHbIX U M03HABaTeIbHBIX 33]a4;

- YMEHHUE U3BJIeKaTh NH(OPMALIMIO U3 PA3IINYHBIX HICTOYHUKOB (BKJIIOYasl CPEACTBA MACCOBOM
uHboOpMalUY, KOMIAKT-TUCKM Y4eOHOro Ha3HayeHus, pecypcbl HMHTepHeTa), cBOOOAHO
MI0JIb30BAThCS CIPABOYHON JUTEPAaTypoi, B TOM 4YHCIE€ M Ha JJIEKTPOHHBIX HOCHUTENSX,
co0Jr01aTh HOPMBI HHPOPMALITMOHHONW N30MPATENbHOCTH, ITUKH;

- YyMEHHE Ha NPAKTHKE TIO0Jb30BaThCSI OCHOBHBIMU JIOTMUECKHMHU HpUEMaMHU, MeETOJaMHU
HaOJI0ACHUS, MOIETTMPOBAHUS, 00BSICHEHMS], PELIeHUs Tpo0eM, MPOTHO3UPOBAHUS U JP.;

- YMEHHE OPraHU30BaTh CBOIO )KM3Hb B COOTBETCTBUH C MPEACTABICHUSIMH O 3J0POBOM 00pasze
AKHU3HH, TMpaBax M 00A3aHHOCTAX TI'PaKJaHMHA, LIEHHOCTSX OBITUS, KYJIbTYphl M COLIUAIBHOTO
B3aHMOJCHCTBUS;

- YMEHHE BBINOJHAT I03HABATEIBHBIE U IPAKTUYECKUE 3aJaHUs, B TOM YHCJIE IPOCKTHBIE;

- YMEHHE CaMOCTOSTEIbHO M apryMEHTHUPOBAHO OILICHUBATh CBOM JEWUCTBUS M JAEUCTBUS
OJTHOKJIACCHUKOB, COZIEP>KaTEIbHO 0OOCHOBBIBAsI MPaBUIIBHOCTh MJIM OITMOOYHOCTh pe3ysbTaTa
U crocoba JeNCTBUS, a/IeKBaTHO OLIEHUBATh OOBEKTUBHYIO TPYAHOCTH KaK Mepy (pakTHUECKOTro
WM MPEAIOJIaraéMoOro pacxo/ia pecypcoB Ha pELICHHE 33aul, a TAKKE CBOU BO3MOKHOCTH B
JOCTUKEHHUH LIETH ONpeIeIEHHON CII0)KHOCTH;

- yMeHue paboTars B rpynmne — 3(pQpeKTUBHO COTpYIHUYATH U B3aUMOJICHCTBOBATh HA OCHOBE
KOOpJIWHAIIMM Pa3IMYHBIX TMO3UIMM MpH BbIPAOOTKE OOIIEro pemeHuss B COBMECTHOM
NeSITeNbHOCTH; CIIyIlaTh NapTHEpa, (OpMYyIHpPOBaTh W apryMEHTHPOBaTh CBOE MHEHHE,
KOPPEKTHO OTCTAauBaTh CBOIO MO3MUIMIO M KOOPAMHUPOBATH €€ C MO3UIMEN MapTHEPOB, B TOM
qucIie B CUTYallud CTOJIKHOBEHHSI MHTEPECOB; MPOJYKTUBHO pa3peniaTb KOH(QIUKTH HA OCHOBE
yuéTa MHTEPECOB M MO3ULHUN BCEX €ro y4aCcTHHUKOB, MOKMCKAa U OLEHKH aJIbTEPHATUBHBIX
CIOCO0OB pa3pelIeHus: KOH(PIUKTOB.



IIpeaMeTHbIMH pe3yJbTaTaMH ocBoeHUs (OCHOBHOW 00pa30BaTeNbHONW MPOTrPAMMBI
OCHOBHOTO 00IIIETO 00pa30BaHMUsI SIBIISIOTCS:

- popMHpOBaHUE NEPBOHAYAIBHBIX CUCTEMAaTH3UPOBAHHBIX MPEJCTABICHUH O BELIECTBAX, X
MPEBpAIICHUAX M MPAKTUYECKOM IPUMEHEHHUM; OBJAJACHUE MOHATHIHBIM almapaToM H
CUMBOJIMYECKUM SI3BIKOM XUMUH;

- 0CO3HaHUE 0OBEKTUBHON 3HAUMMOCTH OCHOB XMMHUECKOM HayKH KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHUSA, XUMHUUECKHUX MPEBPALLEHUI HEOPTaHUYECKUX M OPraHUYECKUX BEILECTB Kak
OCHOBbI MHOTHX SIBJICHMH >KMBOW W HEXUBOM NPUPOJIBI, YIIIyOJieHUE MpeICTaBICHUN O
MaTEpUaIbHOM E€UHCTBE MUPA;

- OBJIaJICHUE OCHOBAMHM XHMMHMUYECKOH TPaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBATh H

O00BEKTHBHO OLICHUBATh KU3HEHHBIC CHUTYAllUH, CBSI3aHHBIC C XUMHUEH, HaBbIKaMH 0€3011acHOTO
oOparlieHusi ¢ BEIIECTBAMHU, UCIOIb3yEMbIMHU B TOBCEIHEBHOM KU3HU; YMEHUEM aHATIU3UPOBAThH
U IUJIAHUPOBATh HKOJIOTHUECKH O€30MacHOe IOBEIEHHE B LEIAX COCPEKEHUS 3II0pOBbS U
OKpY’Karollley cpesl;
- opMHpOBaHUE YMEHUH YCTAaHABIMBATD CBSI3U MEXK/Y PeabHO HAOII0JaeMbIMUA X UMHUECKUMHU
SBJIICHUSMU W TPOILIECCaMH, MPOUCXOAAIIMMU B MHUKPOMHUPE, OOBSICHATH MPUUYHHBI
MHOT000pa3usi BEIIECTB, 3aBHCHMOCTh HMX CBOMCTB OT COCTaBa W CTPOCHHUS, a TaKKe
3aBUCUMOCTb IPUMEHEHUSI BEIIECTB OT UX CBOWCTB;

- MPUOOPETEHHE OTBITA UCTIOJIb30BAHMS PA3IMUHBIX METOI0B N3YUEHHS BEIIECTB; HAOIIOACHUS
32 MX MPEBpallCHUS MU NPU MPOBEJCHUU HECIOKHBIX XUMHUYECKHX HKCIIEPUMEHTOB C
HCII0JIb30BaHUEM JIA0OPATOPHOT0 000PYAOBAHUS U TPUOOPOB;

- YMEHHE€ OKa3blBaThb MEPBYIO MOMOLIb IPU OTPABICHUSAX, OXKOTax M JPYrux TpaBMax,
CBSI3aHHBIX C BELIECTBAMMU U J1a00OpaTOPHBIM 000PYAOBAHUEM;

- OBJIaJIeHHE TpUEMaMU pabOThI ¢ MHPOpPMAIIHEeH XUMUYECKOTO COIEP KaHUs, TIPECTaBICHHOM
B pa3Hoii opme (B Buae Tekcta, hopmyi, rpagukoB, TAOIMYHBIX JaHHBIX, cXeM, GoTorpaduit
¥ 1p.);

- CO3JITaHKME OCHOBBHI 151 POPMUPOBAHUS HHTEPECA K PACIIUPEHUIO U YTIYOICHUI0 XUMHYECKIX
3HaHUW M BBIOOpA XMMHU Kak MPO(UIBHOrO MpeaMeTa IMpU Mepexojie Ha CTYNEHb CPEIHEro
(momuoro) oOmiero oOpa3oBaHMsi, a B JaJdbHEHIIEM HW B KadecTBe cdepsl CBOeH
poecCUOHATILHOMN 1eATENIbHOCTH;

- (hoopMUpOBaHME NPEJCTABICHUN O 3HAYEHUH XUMUYECKOM HAyKH B PELIEHUU COBPEMEHHBIX
HKOJIOTHUECKUX MpoOJIeM, B TOM YHCIE B MPEAOTBPALIEHUN TEXHOTEHHBIX U IKOJIOTUYECKUX
Katactpod.

2. Copep:xanue y4eO0HOro nmpeamera.

8 kuace

Pazgnen 1. OcHOBHbIe TIOHATHSE XMMHH (YPOBEHb aTOMHO-MOJICKYJISIPHBIX
npeacrapjenuii) (53 4)

IIpenmer xumuu. XUMHUs Kak 4acTh €CTECTBO3HaHMSA. BeliecTBa n ux cBoictsa. Metobl
MO3HAHMS B XHUMHHU: HaOmoneHue, skcnepuMmeHT. [Ilpuémbr Oe3omacHol pabOTBI €
o0opynoBaHueM U BemecTBaMu. CTpoeHHE MIaMeHH.

Yucteie BemectBa U cmecu. CrocoObl OUYHMCTKU BEIIECTB: OTCTaWBaHHE, (PHIIBTpOBaHUE,
BBINIAPUBAHUE, KPUCTALIU3ALMS, AUCTIIUIALUS. DU3NYecKMe U XUMHUYECKUE SIBICHUSI.
Xumudeckue peakiuu. [Ipr3Haky XUMUYECKUX PEaKINil U YCIOBHS BO3SHUKHOBEHUSI U TEUCHUS
XUMUYECKHUX PEaKLIUM.

ATOMBI, MOJIEKYJIbI U HMOHBI. BelecTBa MONEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS.
Kpucrannuueckue u amopgHbie BemecTBa. Kpucramimyeckue perméTku: MOHHAs, aTOMHas U
MOJIEKYJIIpHast. 3aBUCUMOCTb CBOMCTB BELIECTB OT THIIA KPUCTAJUIMYECKOU peméTku. IIpocTeie
U CIIOXHBIE BelleCTBA. XUMHUYECKUHN 3JeMeHT. MeTaiibl U HeMeTaulbl. ATOMHasl eIMHUIIA
Macchbl. OTHOCUTENBHAS aTOMHAs Macca. S3bIK XUMHH. 3HAKH XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB. Xumuueckue (opmynsl. OTHOCUTENbHAsT MOJEKYIsSIpHas
Macca. KauecTBeHHbII U KOJIMYECTBEHHBIH COCTAB BEIECTBA. BhIUMCIEeHUS MO XUMUYECKUM
dopmynam. MaccoBas 105151 XUMHUYECKOTO 3JIEMEHTa B CJIOKHOM BEILIECTBE.



BanenTHOCTh XMMHYECKHX 371eMEHTOB. Onpe/ienieHre BaICHTHOCTH 3JIEMEHTOB 110 (hopMmyIie
OuHapHbIX coeauHeHMH. CocTaBieHHE XUMHMUYECKUX (GOpMyN OMHApHBIX COEAMHEHHH IO
BAJICHTHOCTH.

ATOMHO-MOJIEKYJIIDHOE ydeHHEe. 3aKOH COXpaHeHMs Maccel BeniecTB. JKus3Hp u
nesrensbHocTh M. B. JIoMoHOCOBa. X¥MHU4ecKkue ypaBHEHUsA. THUIIBI XUMUYECKUX PEAKLIUMN.

Kucnopon. Haxoxnenne B mnpupone. Ilosyuenue kuciaopoga B j1abopatopuu U
IPOMBIIIIEHHOCTH. Pu3nyeckue U XUMHUYECKHE CBOWCTBAa Kuciopona. ['openue. Okcupbl.
ITpumenenune kucinopona. Kpyrosopot kucinopoza B npupoze. O30H, alul0TpOIus KHCIOPOa.
Bo3znyx u ero cocras. 3ammra aTMOC(EepHOTro BO3/AyXa OT 3arpsi3HEHUH.

Bonopon. Haxoxnenne B mnpupone. [lonyuenue Bogopoaa B jabopaTopuu U
MPOMBIIUIEHHOCTH. @DU3MYECKHME W XUMHUYECKHME CBOMCTBA Boaopoxa. Bomopon —
BOCCTaHOBUTEINb. Mepbl Oe30nacHOCTH Ipu padboTe ¢ BogopoJoM. [Ipumenenue Bogopoaa.

Bopna. Meroas! onpezeieHus coctaBa BOJAbl — aHaIU3 U cUHTE3. DU3MYeCcKue CBONCTBA
BOJibl. Bozia B mpupoae u cnoco6sl €€ ouncTku. Aspanus Bojbl. XMMUYECKHE CBOMCTBA BOJIBI.
IIpumenenue Boael. Boga — pactBopurens. PactBopuMoCTh BeleCTB B BoJe. MaccoBas 1051
pPacTBOPEHHOIO BEUIECTBA.

KonnyectBeHnHble oTHOIMIEHN B XuMuK. KonndecTBo Bemecrtsa. Mousb. MosipHas macca.
3akon ABoraapo. MomspHblii 00b€M ra3oB. OTHOCUTENbHAS IIOTHOCTH Tra3oB. OObEMHBIE
OTHOILIEHHUS ra30B MPU XUMUYECKUX PEaKLUsX.

Baxueiliime kiaacchl HEOPraHMYECKUX COeqUMHEHUH. OKCUABI: COCTaB, KIACCU(pHUKALMSL.
OcHoBHbIE U KHCIOTHbIE OKcuabl. HomeHnknarypa okxcujoB. dusnueckue U XUMUYECKUE
CBOICTBA, [TOJIyYEHNE U IPUMEHEHUE OKCHUJIOB.

Iunpokcunpl.  Knaccudukamus ruppokcumoB.  OcHoBanms. CocraB.  l€moun u
HepacTBOpUMbIE oOcHOBaHMs. HomeHkmarypa. ®dusnueckne u XUMHUYECKHE CBOMICTBa
ocHoBaHui. Peakuus Helitpanusauuu. [lomyuyenue u npuMmeHenne ocHoBaHU. AMdoTepHbie
OKCHUJBI U TUIPOKCUIBIL.

Kucnotsl. Coctas. Kimaccudukanus. Homenknarypa. @usndeckue 1 XMMUYECKHE CBOMCTBA
KucioT. BertecHurensubiit pag MeramioB. Conu. CoctaB. Knaccudukanusa. Homenknarypa.
®dusnyeckre CBOMCTBa cojel. PacTBOpuMOCTh cotieil B Boje. XUMHUYECKHE CBOMCTBA COJIEH.
Crioco6s! nosydenus coneil. [Ipumenenue conei.

I'eneTndeckas CBsI3b MEXIy OCHOBHBIMHU KJIACCAMU HEOPTraHUUYECKUX COCAMHEHUM.

II. p. Nel. «IIpuémbr Ge3omacHO pabOTHI ¢ 0OOpymoBaHMeM U BemecTBamu. CTpoeHue
mwiameHn» (TH).

I1. p. Ne2. «Ouncrka 3arpsi3HEHHON TOBapEHHOMN COIM»

I1. p. Ne3. «ITonyuenue u CBOMCTBA KMCIOPOIAa»

I1. p. Ned4. «Ilonydyenune Bo1OpO/ia U UCCIIEIOBAHHUE €TO CBOMCTBY.

II. p. NeS. «lpuroroBieHne pacTBOpPOB COJIEH C ONPENECIEHHONM MAaccoBOM MOJeH
PacTBOPEHHOTO BEWIECTBA»

II. p. Ne6. PemieHue »sKcnepUMEHTANBbHBIX 3adad Mo Teme «BaxkHeilmue knaccsl
HEOPraHUYECKUX COCIMHEHUI»

JI. 0. Nel «PaccMoTpeHre BEMIECTB ¢ Pa3IMIHBIMU (DH3NIESCKUMH CBOHCTBAMU .

JI. 0. Ne2 «PaspencHue cMecH ¢ IIOMOIIbIO MATHUTA).

JI. 0. Ne3 «IIpumepbl pU3NIECKUX U XUMUYECKUX SIBICHUI.

JI. 0. Ned «O3nakomiieHHE ¢ OOpa3lamMH MPOCTHIX (METayUIbl U HEMETAJUIbI) U CIIOKHBIX
BEIIIECTB, MUHEPAJIOB M TOPHBIX TIOPOJIY.

JI. 0. Ne5 «Pasnoxxenue ocHoBHoro kapOonata menu (ll). Peakmus 3amemenus meau
JKEIIE30M.

JI. 0. Ne6 «O3HakoMiIeHUE C 0Opa3liaMi OKCHJIOBY.

JI. 0. Ne7 «B3anmoneiictBre Bogopozaa ¢ okcuaoM mear (11)»

JI. 0. Ne 8 «B3aumopeiicTBuE HEPACTBOPUMBIX OCHOBAHMM C KUCIIOTAMMI.



JI. 0. Ne9 «Paznoxxkenue ruapokcuaa meau (11)».
JI. 0. Nel0 « B3aumopelicTBre THAPOKCHIA [IMHKA C PACTBOPAMH KHUCJIOT U IIETOUEI»

Pazgea 2. [lepuoanyecknii 3aK0H M MEPHOAMYECKAS] CHCTEMA XMMUYECKHUX 3JIEMEHTOB
. U. MenpeneeBa. Ctpoenue atoma (84)

[TepBoHauanbHBIE MOMBITKY KIaCCU(PUKAIIMU XUMUYECKUX 1eMeHTOoB. [loHsTHE O rpymax
CXOJIHBIX 23JIeMeHTOB. EcTecTBeHHBbIE cemMeHCTBa IIENIOYHBIX METAJIOB U TaJOT€HOB.
braropoaueie rassi.

ITepuonuueckuii 3akon . . MenneneeBa. [lepuoauueckas cuctemMa Kak €CTECTBEHHO-
HayyHas KiaccuuKalus XUMHYECKHX djeMeHToB. TabnuuHas Qopma mpeacTaBiIeHHS
KIacCU(UKAIMKA XUMUYIECKUX 37eMeHToB. CTpykrypa Tabmuimsl «llepuogudeckas cucrema
xuMuueckux anemeHToB JI. Y. MenaeneeBa» (kopotkas ¢opma): A- u b-rpynmsl, nepuoasl.
®u3NYEeCKUd CMBICI TOPSAKOBOIO 3JIEMEHTa, HOMEpa Iepuoja, HoMmMepa rpynmbl (s
3JIEMEHTOB A-Tpym).

CrtpoeHne aroma: sapo U IEKTpoHHas o0onodka. CocTaB aTOMHBIX SJEp: MPOTOHBI H
HEUTpoHBbI. M30TOmNBI. 3apsii aTOMHOTO sipa, MacCOBOE YMCIIO, OTHOCHUTENIbHAs aTOMHas
macca. CoBpeMeHHast HOPMYyITUPOBKA OHITHS «XUMHYCCKHUI dJIEMEHT.

DneKkTpoHHAast 000JI0YKA aTOMa: MOHATHE 00 YHEPTETUYECKOM YPOBHE (3JIEKTPOHHOM CJI0€),
ero EMKOCTU. 3aroJHEHUE SJEKTPOHHBIX CJIOEB Yy aTOMOB 3JIEMEHTOB MEPBOTO—TPETHETO
nepuogoB. CoBpeMeHHas (popMyTupoBKa MEPUOANUECKOTO 3aKOHA.

3HaueHue nepuoguueckoro 3akoHa. Hayunbele npoctmkenuss J. W. Menneneesa:
HCIIPABIIEHUE OTHOCHUTEIIBHBIX aTOMHBIX MAaccC, IPEACKa3aHue CYLIECTBOBAHUS HEOTKPBITHIX
AJIEMEHTOB, MEPECTAHOBKM XHMHUUYECKHX JJIEMEHTOB B MEPUOIUYECKON cucTeme. JKu3Hp u
nesteabHocTh . M. Menneneena.

Pasznea 3. Ctpoenue BemecrtBa. (7 4)

3JIGKTpOOTpI/IHaTCJII)HOCTI) XUMHNYCCKHUX BJICMCHTOB. OCHOBHI)IG BHUIbI XI/IMI/I‘-ICCKOfI CBA3U.
KOBJICHTHAs HETOJIIPHAsI, KOBAJICHTHAs TOJIIpHAsl, HOHHAs. BaJIGHTHOCTH 3JIEMEHTOB B CBETE
anekTpoHHOM Teopuu. CrerneHb okucieHus. [IpaBuia ompeneneHusi CTENEHU OKHUCIICHUS
3JIEMEHTOB.

9 kjaacc

Paszpnen 1. MHoroo6pasue xumuueckux peakuui (15 u)

Knaccudukanmss XuMUYECKHUX peakIuil: peakiiui COeIUHEHUS, PAa3I0KEHUS, 3aMeIleHNUs,
obmeHa. OKHCIHTEIbHO-BOCCTAHOBUTENbHBIE peakiuuu. OKUCIUTENTh, BOCCTAHOBUTEID,
MpOLIECChl OKHUCJIEHUSI U BoccTaHOBiEeHHS. (CoOCTaBi€HUE YpPaBHEHH OKHUCIUTEIbHO-
BOCCTAHOBHUTEIIbHBIX PEAaKIUid C TOMOIIBI0 METOJa JJIEKTPOHHOTO OanaHca. TernsoBbie
3hGdeKThl XMUMHUYECKHX pEeaKIHil. DK30TepMHUYECKHE M SHIOTEPMHUYECKHE PEaKIIHH.
Tepmoxumudeckue ypaBHEeHUsI. Pac4€ThI 10 TEPMOXUMHYECKUM YPaBHEHUSIM.

CkopocTh XMMHYECKUX peakiui. DakTopbl, BIUAIONIME HA CKOPOCTh XUMHUYECKUX
peakumii. [TeppoHavaibHOE TPEACTABIEHUE O KaTalu3e.

OO6parumeble peakuuu. [ToHATHE 0 XUMHYECKOM PaBHOBECHH.

XUMHYECKAE PEaKIUH B BOJHBIX PACTBOPaX. DJIEKTPOIHUTHI M HEIIEKTPOIUTHI. MOHEI.
Karvonsl ¥ aHuoHbl. I'miapaTHas Teopusi pacTBOPOB. IDJIEKTPOJMTHYECKAs JUCCOLUAIUS
KHCJIOT, OCHOBaHMM U cojieil. Cnabble W CHUIbHBIE AJEKTPOIUTh. CTENeHb IUCCOIMAIINH.
Peakniun voHHOTO OOMEHa. YCIOBUS TEYEHHs] peakluii HMOHHOTO OoOMEeHa J0 KOHIIa.
XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHWX COEIUHEHUHW B CBETE
MpeICTaBIeHUI 00 AIIEKTPOIUTUYECKON JUCCOLUAIMN U OKUCITUTEIbHO-BOCCTAHOBUTEIHHBIX
peakuusx. [loHsiTie o rupoIn3e Coeu.

II. p. Nel «M3yuenue BIusHHS YCIOBHUI NPOBEICHNS] XUMAYECKON PEAKIIMK HA €€ CKOPOCTh)
I1. p. Ne2 Pemenne skciepruMeHTaNIbHbIX 3314 110 TeMe «OCHOBHBIE KJIACCHl HEOPraHUYECKUX
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COCIUHEHUI.
JI. 0. Nel «Peakiuu oOMeHa MEXTy pacTBOPaMH JIEKTPOIUTOBY»

Pa3nen 2. Muoroodpa3ue Bemectn (43 1)

Hewmeramel. ['anorensl. [lonoxenue B nepuoauYecKOd CUCTEME XUMUYECKUX DIIEMEHTOB,
cTpoeHre ux aroMoB. HaxoxnaeHue B npupone. Pusndeckue M XUMUYECKHE CBOMCTBA
rajioreHoB. CpaBHUTENbHAsE XapakTepUCTUKa ranoreHoB. IlosydeHne u npuMeHeHue
rajgoreHoB. Xijop. dusznueckne M XUMHUYECKHME CBOMCTBa XJiopa. [IpumeHeHue xiopa.
XnopoBogopoa. Puszuyeckue cpoiictBa. Ilomyuenune. CounsiHasg Kuciota U €€ COJIU.
KavecTBeHnHas peakuus Ha XJIOPHI-MOHBL. Pacrio3HaBanue XJI0pua0B, OpOMUIOB, HOAHIOB.

Kucnopon u cepa. IlonoxeHnue B NEPUOAMYECKON CHCTEME XMMHMYECKUX DIJIEMEHTOB,
cTtpoeHue ux aroMoB. Cepa. Amnorponust cepbl. @U3MYECKME U XMMHYECKHE CBOMCTBA.
Haxoxnaenue B npupoze. IIpumenenne cepsl. CepoBonopoa. CepoBoopoaHast KUCI0TA U €€
comu. KauectBennas peakiuss Ha cyiabbua-uonsl. Oxcun cepoi(1V). ®dusuueckue u
xumuueckue cporctsa. [Ipumenenne. Cepuucras kuciora u €€ conu. KauecTBeHHas peakuus
Ha cynbdut-nonsl. Oxcua cepoi( V). CepHast kucnora. XUMUYECKHe CBOMCTBA pa30aBIeHHON
U KOHIIEHTPUPOBAHHOM cepHOW kucnoThl. KauecTBeHHass peakuus Ha CyJab(aT-HOHBI.
XVUMHUYECKUE PEAKIINH, JIEKALNE B OCHOBE IIOJyUYEHUsI CEPHOM KUCIIOTHI B IPOMBILIIIEHHOCTH.
[IpuMeHeHne cepHOM KUCIOTBHI.

Azor u ¢ocdop. IlonoxeHne B TEPHOTUUCCKOM CHUCTEME XHUMHYCCKUX DIIEMEHTOB,
CTPOEHHE UX aTOMOB. A30T, pU3NUYECKHE U XUMUYECKHE CBOWCTBA, OJyYEHHE U IPUMEHEHHUE.
Kpyrosopot a3zora B npupone. AMMuak. OPusndeckne U XMMHYECKHME CBOMCTBA aMMMAKa,
1oJlydeHue, npuMenenne. Conn aMMoHUS. A30THast KMCJIOTa U €€ cBoicTBa. OKUCIINTEIbHBIE
CBOWCTBa a30THOH KHUCIOTHI. [lomydyeHne a30THOM KHCIOTHI B J1aOOpaTopuu. XUMHUYECKHE
peakuuu, JIeXallue B OCHOBE IIOJYYEHHsS a30THOM KHCIOTBI B IIPOMBIIIJIEHHOCTH.
[Tpumenenue azoTHOM KucHOThl. COJM a30THOM KHUCIOTBI M UX IMpPUMEHEHUe. A30THbIE
yI00peHus.

®ochop. Amnorponus gochopa. Puznueckue U XxuMudeckue cporictsa pocdopa. Oxcua
dochopa(V). DochopHas kucnora u e€ conu. ochopHsle ya00peHus.

VYraepoa u kpemauid. [lonoxeHrne B MEpUOIUYECKON CUCTEME XMMHYECKHX DJIEMEHTOB,
CTPOEHHE UX aTOMOB. YTiepoa. Amtorponus yriaepoaa. Pusndeckue u XUMHYECKHE CBOICTBA
yriepoaa. AacopOius. YrapHblil ra3, CBOMCTBA U (PU3HOIOTUUECKOE ACHCTBUE HA OPTaHU3M.
VYraekucnslii ra3. YrosiabpHas KucioTa u e€ conu. KauecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
KpyroBopot yriepona B npupoae. Oprannueckue COeIMHEHUs yTriaepoa.

Kpemuuii. Oxcun kpemuus (1V). Kpemuueas kucnora u e€ conu. Crekio. LlemeHr.

Mertannel. IlonoxxeHne MeTanaoB B NMEPUOAUYECKON CHUCTEME XMMHUYECKUX AIJIEMEHTOB,
CTpO€HHE HuX aTroMoB. Meramnuyeckas cBs3b. PuU3NyecKHe CBOWCTBA METALIOB. Psn
AKTUBHOCTH METAJUIOB (JIEKTPOXMMHUYECKUN psJl HANpsDKEHUH METallIoB). XUMHUYECKHE
cBoiicTBa MeTayuioB. OOuIKe crnocoObl nonydeHus: MetauioB. CIulaBbl METAJJIOB.

[[lenounsie MeTamnbl. [lomokeHHe MIETOYHBIX METAJIOB B IMEPHOJUYECKOI cucTeMe,
cTpoeHue ux aroMoB. Haxoxnenune B mnpupone. Pusmyeckue M XUMHUYECKHE CBOMCTBA
HIeJIOYHBIX MeTauIoB. [IprMeHeHre eT0YHBIX METAJIJIOB U UX COEUHEHUH.

[Ilenouno3emenbHble  MeTauibl.  [loyoKeHHME — IIETOYHO3EMENBHBIX  METANIOB B
MIEPUOIUYECKOM CUCTEME, CTPOCHHE NX aTOMOB. Haxosk1eHne B mpupoze. Maruuii 1 KaJibLui,
uX BaxkHenmme coenuHeHus. JKECTKOCTh BOJIBI U CIOCOOBI €€ yCTpaHEHUSI.

Amomunuil. [lonoxeHue amoOMHUHUS B NEPUOAMYECKONW CHUCTEME, CTPOEHHE €ro aToma.
Haxoxnenue B npupone. Pusnyeckue U XMMHYECKHE CBOMcTBa amoMuHMs. [Ipumenenue
amoMuHUSA. AMGOTEpHOCTh OKCHJIa U TUIPOKCH 12 aTFOMUHUSI.

Kenezo. IlomoxxeHune xeneza B MEPUOJUYECKOM CHUCTEME, CTPOEHHUE €ro aTroMa.
Haxoxnenne B npupone. dusmyueckne M XMMHYECKHE CBOWCTBa Keje3a. Baxkuelmme
COGIMHEHHMS JKele3a: OKCHIbI, Tuapokcu sl u conn xenesa(ll) u xenesa(lll). KauecrBennsie
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peaxiuu Ha HoHsl Fe?" n Fe3*

I1. p. Ne 3. «IloryueHue COISIHOM KHCIOThI U U3YUCHUE €& CBOMCTBY.

I1. p. Ned. Pemienue skciepuMEeHTAIIBHBIX 3a1a4 1o TeMe «Kucinopona u cepay.

II. p. NeS. «Ilonyuenue ammuaka 1 U3y4eHHE €r0 CBOMCTBY.

II. p. Ne6. «Ilomyuenne okcuna yriaepona (IV) m uszydenue ero coiicTB. PacrosHaBaHue

KapOOHATOBY.

I1. p. Ne7 Pemienue skcnepuMeHTaNbHbIX 3a1a4 1o teMe «Hemetamisl [V — VII rpynn u ux
COEIUHEHUIN».

II. p. Ne8 Pemienne skcnepuMeHTaNbHBIX 33/1a4 110 TeMe «MeTaibl 1 UX COeAMHEHUS».

JI. 0. Ne2. BriTecHeHu€e rajjoreHaMu JpyT Ipyra u3 pacTBOPOB UX COCAUHCHHUU.

JI. 0. Ne3. O3HakomyieHHE ¢ 0Opa3amMu cepbl U €€ IPUPOTHBIX COCTUHCHUH.

JI. 0. Ne4. KavecTBeHHBIE peakiiuu Ha Cyabdua-, cyabPuT- u cynbdhaT-uoHBI B paCTBOPE.

JI. 0. NeS. «B3anmoneicTBue cojieii aMMOHUS CO LIET0YaMM.

JI. 0. Ne6. «KauecTBeHHas peakus Ha YIIEKUCIIbII ra3.

JI. 0. Ne7. «KauecTBeHHast peakuys Ha KapOOHAT-UOHBI».

JL. 0. Ne§ «3ydyenne 006pa3iioB METAIIIOB)

JI. 0. Ne9 «B3aumojielicTBUE METAJUIOB C PAaCTBOPAMHU COJIEH».

JI. 0. Ne10 «O3HakoMIIEHHE CO CBOMCTBAMH U MPEBPAILLICHUSIMU KapOOHATOB U THApOKapOOHa-
TOBY

JI. 0. Nell «llonmyueHue rUApPOKCUAA ATIOMHHHS W B3aUMOJEWUCTBHUE €ro C KUCIOTaMH U
IeJI09amMu»

JI. 0. Ne12 «KadecTBEeHHBIE pEaKIIMM HA HOHBI Fe?* u Felty.

Paznen 3. Kpatkuii 0630p BaxkHedIIMX opranndeckux semectn. (10 1)

IIpeamer oprannuyeckor xumMun. Heopranmueckue u OpraHu4eCKue COCIUHEHUS. Y TIIEPOJL
— ocHOBa u3HU Ha 3emie. OCOOEHHOCTH CTPOEHHsI aToMa yriepoja B OPraHMYECKUX
coeMHeHusAX. YrieBogoponsl. I[IpenensHple (HACHIIEHHBIE) YIIIEBOAOPOAbl. MeTaH, 3TaH,
IpPONaH — IMpPOCTEHIINE TNPEICTABUTENN MPEACIBbHBIX YIIeBOAOPOa0B. CTpYyKTypHBIE
dbopmyIbl yriaeBo1opoioB. ['oMonoruueckuii psia mpeaeabHbIX YIIIeBOAOPOA0B. ['oMomoru.
®duznueckre U XMMHYECKHE CBOMCTBA IMPEACIBHBIX YIJIEBOJOPOJAOB. Peakuuu ropeHus u
3amenienus. HaxoxaeHue B mpupo/ie npeAesibHbIX YIiIeBo10po10oB. [Ipumenenne Merana.

HenpenenbHble (HEHACBILIEHHBIE) YIVIEBOJOPOABl. OTHIICHOBBIA psJ HENPENEIbHBIX
yIaeBOAOpOAOB. OTuieH. Puznyeckue M XHUMHYECKHE CBOMCTBa JTuieHa. Peakuus
npucoenuHeHnsd. KadecTBeHHble peakiuu Ha JTWIEH. Peakuus NOIMMEpHU3aLuy.
[TonmaTunen. [IpumMenenune sTumneHa.

ALIETUIICHOBBIN psAJl HENPEAEIBHBIX YIIIEeBOAOpOoAOB. AneruiieH. CBolcTBa alleTHIICHA.
IIpuMeHeHue aneTuieHa.

[TpousBogusle  yrimeBogoponoB. Kparkuit  0030p  OpraHMYecKHX  COEIMHEHUM:
OJIHOATOMHBIE CHUPTHl (METaHOJ, 3TAaHOJ), MHOIOATOMHBIE CHHUPTHI (ITUIIECHIJIUKOIb,
[JIMLIEPHUH), KapOOHOBBIE KHCIOTHI (MypaBbUHAsl, YKCYCHas), CIIOKHbIE 3(QHPBI, KUPBHI,
yraeBosl (TIII0K03a, caxapo3a, Kpaxmal, LeJUTi103a), aMUHOKHUCIIOTHL, 0enku. Posis 6enkos
B OpraHu3Me.

[TonsiTHe O BBICOKOMOJIEKYJISIPHBIX BemiecTBax. CTpyKTypa NOJIMMEPOB: MOHOMED,
MOJINMEP, CTPYKTYpPHOE 3BEHO, CTENEHb NoJMMepu3anuu. [loamdTwiieH, NOJUIIPONMIIEH,
MOJIUBUHWIXJIOPU.

3. TemaTrnueckoe NJIAHMPOBAHMHE.

\ Xumus 8 kiaacc (68 u)
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Pasznen K- XapakTepucTHKA 1eITeJIbHOCTH 00y4a0IIMXCS
(Tema) BO Y. | (Ha ypOBHe YHMBEPCAJIbHBIX Y4eOHBIX AeHCTBHI)
Paspnen 1. | 53 Pa3nuuate npeameTsl H3y4eHus: €CTECTBEHHBIX HaYK.
OcHoBHBIE OnuceiBaTh sIBJIEHUS U (pru3HUecKre CBOMCTBA, HAOIIOJaeMbIe B XOJI€
NOHATUS XHUMHH JEMOHCTPAIIMOHHOTO ¥ Ja00paTOPHOTO SKCIIEPUMEHTA.
(ypoBeHb Jlenate BBIBOZIBI U3 PE3YJIBTATOB MPOBEAEHHBIX XUMUYECKUX OIBITOB.
aTOMHO- VY4acTBOBaTh B COBMECTHOM OOCYXJIEHHH pPE3YyJIbTaTOB OIBITOB.
MOJIEKYJISIPHBIX HaGnronate cBoiicTBa BEIIECTB M MX U3MEHEHUS B XOJ€ XUMUYECKUX
NnpeACTABJICHUI) peakuuid. YUYWUTbCA  OPOBOAUTH  XUMHUYECKUHA  SKCIEPUMEHT.
Cobmronare mpaBuila TeXHUKH Oe3onmacHOCTH. Oka3blBaTh HEPBYIO
IIOMOIb IIPU OTPABJICHUAX, OXKOrax M TPaBMax, CBSI3aHHBIX C
peakTHUBaMU U J1a0OpaTOPHBIM O00OPYIOBaHHEM. 3HAKOMHUTHCS C
n1abopaToOpHBIM 000pYyIOBaHHEM. YMETh Pa3JeiisAiTh CMECH METOAaMHU
OTCTauBaHMsA, (WIBTPOBAHMS M  BbIIApuBaHUsA.  Pa3nnyare
buznueckue M XuMudeckue sBieHusA. Onpenensrtb NpU3HAKU
XMMHMUYECKHUX peakuuid. Pa3nmm4aTrs OCHOBHBIE XUMUYECKHUE IOHATHUSA ,
JaBaTh OIIPEJNEIICHUs OCHOBHBIX IIOHATUH W TEPMHHOB. YMETh
BBIUUCIIATh: MAacCOBYIO JIOJI0 XMMHYECKOTO 3JIeMEHTa 1o (opmyie
COCIMHEHUS, OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MacCy BellecTBa I10
dopmyne, ycraHaBiIMBaTh IpocTeimyo ¢opmyny. HM3o0paxaTb
IIPOCTEUIINE XMMHUYECKHE pEaKIUU C IOMOIIBK XHMHYECKHUX
YpPaBHEHUH.
Paznen 2.8 KnaccupumupoBaTts H3y4YCHHBIE XUMHUYCCKHUE OJJIEMEHTBI M WX
Hepuoanueckuni coenquHeHus. CpaBHMBAaTh CBOMCTBA BEILECTB, NPUHAMIEKAIIUX K
3aKOH " pa3HBIM  KjaccaM, XMMHYECKHME OJEMEHThl PAa3HbIX  TPYIIL
NnepuoAnvecKas VYcraHaBiMBaTh BHYTPU- UM MEXIPEIMETHBIE CBS3U. 3HATh
cucreMa OIpENEIICHUE IEPUOANYECKOr0 3aKOHA, OIPEICICHUE IEepUoaa,
XHMHYECKHX 3HAYeHUE MOpPSAKOBOTO HoMepa (¢pu3ndeckuid cMbIca) YMeTh
jaemenToB /. U. OOBSICHATH U3BMEHEHHE CBOMCTB AJIEMEHTOB M MX COCJIMHEHUH, 3HATH
Memnpeieena. npuuyuHy ortoro. Popmynuposars nepuoauyeckuii 3akon JI. M.
Crpoenne atoma MeHnneneeBa M packpelBaThb €ro CMBICI. YMETb OIHCHIBATH
XUMHUYECKHE DIIEMEHTBI UCXO U3 MOJ0XKEHUS B IEPUOJIE U B IPYIIIIE,
OOBSCHAThP M3MEHEHUE CBOMICTB B NEpUOAE U B rpyIme (TIaBHOU
HOArpynIe) YMeTh 3alHiChIBaTh CTPOEHUE ATOMOB JIEMEHTOB IEPBBIX
YEeThIpeX IEpPHOJOB, 3alUCBHIBATH BJEKTPOHHBIE (QOPMYJIBl H
JJIEKTPOHHBIE SYEHKU JUII aTOMOB DJIEMEHTOB JTUX IEPUOMOB.
OnpenensiTb 4UCIO NMPOTOHOB, HEUTPOHOB, AJIEKTPOHOB Yy aTOMOB
XMMUYECKUX 3JEMEHTOB, HCIONb3Ys IEPUOAMUYECKYI0 TaOmHILy.
YMeThb 10Ka3bIBaTh OCHOBHBIE ITOJIOKEHUS JUAIIEKTUKHA HA IIPUMEpE
I[ICXN u crpoenus aroma. MccinemoBaTe CBONCTBA H3Y4aeMBbIX
BeulectB. HabOmionaTe Qusmueckue M XUMHUYECKHE IPEBpPALICHUS
U3ydaeMbIX  BemecTB.  OmnucelBaTh ~ XMMHUYECKHE  PEAKIMH,
Ha0Jt0/1aeMble B XOJIe AKCIEPHMEHTAa. Y4acTBOBaTh B COBMECTHOM
00CYX/IEHUU Pe3yJIbTaTOB ONBITOB.
Pa3zpen 3.7 3HaTh ONpeAesiCHUEe XMUMHUYECKOW CBS3M, KOBAJEHTHAS MOJSApHAS U
Crpoenne HETOJISIpHAsl CBSI3U, MEXaHW3M O0Opa30oBaHUs CBS3M, DHEPTUS CBS3U.
BelecTBa. YMeTb omnpenensTh pas3MYHbIE BHJABl KOBAICHTHOW  CBS3H,
Xumuyeckasn 3allUCBIBAaTh CXEMbI 00Pa30BaHMsI BEIIECTB C KOBAJIEHTHON MOJIIPHOM
CBSI3b U HeNoJspHON cBs3plo. Onpenensarb TUN XUMUYECKOW CBS3H B

COCJMHEHUSX HAa OCHOBAHMU XUMHUYECKOM (opmynsl. 3HaTh
OIpe/IeIeHuEe BAJICHTHOCTHU, ONPEAEISATh BAJEHTHOCTh 1O (opMmyile,
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cocTosMmed M3 2-X 3JIEMEHTOB. YMETh COCTABIATH (HOPMYJIBI TIO
BAJICHTHOCTHU, OIPCACIATL BaJICHTHOCTL A4aTOMOB B 6I/IHaprIX
coenuHeHusX. Onpenensars coCTaB MPOCTEHIINX COSIUHEHUN MO UX
dbopMynaMm. 3HATh MOHATHE O CTENICHU OKUCICHUS. Y METh OTPECIISATh
CTeNeHb OKUCJIEeHHUSI MO (opMynaM U COCTaBIATH (GOPMYJBI O
W3BECTHOU cTerneHn okucieHus CocTaBisITh (OPMYJIBbI BEUIECTB O
CTENEHH OKHUCIEHHUS DJJIEMEHTOB. YCTaHaBIMBaTh BHYTPU- H
MeEXTpeaMeTHBIE CBsi3U. COCTAaBIISITh CPABHUTEIILHBIC M 00001IIA0IITHE
TaOJIMLbI, CXEMbl. YMETh  pemiarh 3aJa4d H3Y4YCHHBIX THUIIOB,
NPUMEHATh (OPMYIIBI IJIs1 PEUICHUs 3a]1a4, BBIUUCIATE: KOJIUYECTBO
BElIeCTBa WJIM MAcCy MO KOJIMYECTBY BEUIECTBA HJIM MACCE PEareHTOB
WIA TPOAYKTOB PEAKLUHU; COCTABIATH: (POPMYIIBI HEOPraHUYECKHUX
COCIMHEHUN H3y4YEHHBIX KJIaccOB (OMHApHBIX COEOUHEHHUI) IO
BAJICHTHOCTH; PAacCTaBJIATh KO3()(UIIMEHTHI B ypaBHEHHUSIX PEaKIUiA.

HToro: gacos 68,

- IpaKTU4YeCcKuX padoT 6 ,

- KOHTPOJILHBIX padoT 4,

- 1abopaToOpHBIX ONBITOB 10

Xumusa 9 kiaacce (68 4)

Paznen 1.]15 KrnaccudunupoBaTh XUMUYIECKUE PEAKIIUH.

Mmuorooopasue [IpuBOANTE IPUMEPHI PEAKIUN KaKI0TO TUIIA.

XUMHYECKHX Pacnio3naBath OKHCJIUTEIbHO-BOCCTAHOBUTEILHBIE peakIuu.
peakuuii (15 1) OrnpenensaTb OKUCIUTEINb, BOCCTAHOBUTENb, IPOLIECC OKUCIEHUS, BOC-

craHoBieHus. HaOmrogarb M ONMCHIBaTH XMMHMUYECKHE PEAKLUU C
IIOMOILIBI0 €CTECTBEHHOIO s3blka U s3blka Xumuu. Cobmoaarh
TEXHUKY Oe3omacHocTH. Pacrio3HaBaTh BEIIECTBA ONBITHBIM ITYTEM.
OnuceiBaTh ~ XMMHUYECKME peakLuu, HaOIogaeMble B XOje
JEMOHCTPALIMOHHOIO U JIAOOPATOPHOrO 3KCIEPUMEHTA. Y 4acTBOBATh
B COBMECTHOM OOCY)XJEHUHM pEe3yJIbTaToOB ONbITOB. IIpoBOoauTh
rpyNnoBble HAOMIOAEHNS BO BpeMs MPOBEACHUS AEMOHCTPALlMOHHBIX
onbIToB. KnaccuduuumpoBars xumudeckue peakuuu. [IpuBoauts
IpUMEphl peakluid KaXJIoro Tuma. Beruucnars temnoBod 3¢ddext
peakuuu 1o €€ TEPMOXUMUYECKOMY YPAaBHEHHUIO, JEJIaTh BEIYUCIICHUS
II0  TEPMOXMMHMYECKMM  YypaBHEHHsM  peakumil. [IpoBoauts
HaOJI0IeHNUS 32 MTOBE/IEHHEM BEIeCTB B pacTBopax. PopMynupoBaTh
onpezeneHuss MOHATUH. Pacno3HaBaTh peakuy HOHHOIO OOMEHa.
CocraBnATh  MOHHBIE  ypaBHEHUs  peakuuil. Mcmnonb3oBath
NpUOOpPETEHHBIE 3HAHUS U YMEHMSI B TPAKTUUECKOM J1€ATEIbHOCTH U B
ITOBCEHEBHOM KU3HH.

Pazgen 2. |43 OrnuceiBaTh CBOMCTBA M3y4aeMbIX BEIIECTB HA OCHOBE HAOJI0ICHUI 32
MHuoroo0pa3ue UX MpeBpalleHUsAMU. /[enaTh BBIBOABI U3 PE3YIbTATOB MPOBEAEHHBIX
BeuecTs (43 4) XUMHYECKHUX OMBbITOB. HaOmroaTh 1 OMMCHIBATh XUMHYECKUE PEAKITHHT

C TIOMOIIBIO €CTECTBEHHOIO $3blKa W sA3blka XUMHH. [IpoBoauTh
rpyNNoBblEe HAOIIOACHUS BO BpeMs MPOBEACHUS JEMOHCTPALlMOHHBIX
onbIToB. OnKChIBaTh XUMHUYECKUE PEaKlnu, HaOdrogaeMble B XOJ€
J€MOHCTPALIMOHHOTO U JJAOOPATOPHOTO 3KCIIEPUMEHTA. Y 4acTBOBATh
B COBMECTHOM OOCYXXJCHUU PE3yJIbTAaTOB OIBITOB. XapaKTepH30BaTh
AIIEMEHTHI A - TPYMIbl HA OCHOBE MX IOJIOKEHHS B MEPUOIUYECKOM
cucreme /.M. MenneneeBa u 0coOEHHOCTEH CTPOEHHSI MX aTOMOB.
Pacrio3HaBaTh ONBITHBIM IIyTEM pPacTBOPBl  KUCIOT, COJIEM H
OCHOBaHMMU. BBIUMCIIATE 110 XUMUYECKUM YPaBHEHUSIM Maccy, 00beM,
Y KOJIMYECTBO BellecTBa. | OTOBUTH KOMIBIOTEPHBIE MTPE3ECHTAIIMH 110
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3alaHHBIM TeMaM. Vcronb30BaTh MPHOOpPETEHHBIE 3HAHUS U YMEHUS B
MPAKTUYECKON JIESITELHOCTH U B MIOBCEAHEBHOM JKU3HH.

Paznen 3.] 10
Kparkuii 0630p
BaKHeHIuX
OpPraHu4YecKux
BemecTB (10 v).

Vcnonb30BaTh BHYTPU- U MEXITPEIMETHBIE CBA3H.

CocTaBnsiTh ~ MOJEKYJSpPHbIE M CTPYKTYpHble  (OPMYJIBI
yIJIEBOAOPOIOB.

OnpenensaTs NPUHALIEKHOCTh BELIECTBA K ONPEACICHHOMY Kiaccy
OpPraHMYECKHUX COEAMHEHHWH. 3amuchiBaTh YypaBHEHHUS peakUuil
3aMELIEHUS U IPUCOECTUHEHMSI C yUaCTUEM OPraHUYECKUX BEILECTB.
HaGnronate 1eMOHCTpUPYEMBIE OIIBITHI.

OnwuceIBaTh CBOMCTBA N3y4aeMbIX BEIIECTB HA OCHOBE HAOJIIOICHHIA 32
ux npespamieHussMu. OCyLIECTBIATh pPeaKLUH, [OATBEPKAAIOLINE
TEHETUUYECKYIO CBSI3b MEXKAY HEOPTaHUYECKUMU COETUHEHUSIMM.
BbIuuciaTe MO XHMMHYECKHM YPAaBHEHUSM MacChl, 00beMa, WM
KOJINYECTBA OAHOIO M3 MPOAYKTOB PEAKLMU IO MACCE HCXOJHOIO
BEIIECTBA, OOBEMY WIM KOJIMYECTBY BEILIECTBA, COJEPIKALIETO
oIpezeNIeHHYI0 10110 npuMeceil. [IpoBoauTh KaueCTBEHHbIE pEeaKIIUU
Ha HEKOTOPbIE OpraHUYEeCKHE BEIIEeCTBA.

VYyacTBOBaTh B COBMECTHOM OOCYKJIEHUH PE3YJIbTATOB OIBITOB.
[TpoBOIUTH KauyeCTBEHHbIE pEAKIMM HAa HEKOTOPbIC OpPraHUYecKue
BenlecTBa. ONKCHIBaTh CBOMCTBA H3Y4aeMbIX BELIECTB Ha OCHOBE
HaOJI01eHU 3a UX NTPEeBpAILCHUSIMH.

HToro: yacos 68,
- IPAKTUYECKHUX padoT 8,
- KOHTpOJBHBIX padoT 4,

- 1aOOPATOPHBIX OIBITOB 12

COI''TACOBAHO COI'JTACOBAHO
ITporoxon 3aceqanust MO yuurenei 3amecTutens qupekTopa no YBP
00I111eCTBEHHO-UCTOPUUECKUX U boponuna I'. JI.
ectecTBeHHbIX HAyK MOAYCOLI Ne 4 «30» aBrycra 2022 rona

ot 30 aBrycra 2022 roma Ne 1
Munnuenko JI.C.
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