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Paszgpen |. Ilnanumpyemble pe3yabTaTbl OCBOCHHsI y4eOHOro mpeamera <@PopmupoBaHme
YHHUBEPCAJIbLHbIX Yy4eOHbIX JAedCTBHI.

Crangapt ycraHaBiauBaeT TpeOOBaHUS K  pe3yJdbTaTaM OCBOCHHUS  OOYYalOIIMMHUCS  OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHMUs:

JIMYHOCTHBIM, BKITIOYAIOIUM TOTOBHOCTh U CIIOCOOHOCTH O0YYaIOIIUXCsl K CAMOPA3BUTHIO M JINYHOCTHOMY
CaMOOMPEIEIICHUI0, C(POPMUPOBAHHOCTH UX MOTUBAIIMU K OOYUYECHHIO U LI€JICHANPABICHHON MTO3HABATEILHOM
NEeSTEIbHOCTH, CUCTEMbl 3HAUUMbBIX COIMAIBHBIX U MEXJIMYHOCTHBIX OTHOIICHHUH, EHHOCTHO-CMBICIOBBIX
YCTAHOBOK, OTpaKarOU[UX JMYHOCTHBIE M TPAXKJAHCKHE IMO3ULHMH B JACSATEIbHOCTH, COLIMAJIbHbBIC
KOMIIETEHIIMH, TIPAaBOCO3HAHKE, CIIOCOOHOCTh CTAaBUTh LU U CTPOUTH KU3HEHHBIE TUIAHBI, CIOCOOHOCTh K
OCO3HAHUIO POCCUICKON UACHTUYHOCTH B MOJIMKYJIBTYPHOM COLIUYME;

MeTanpeIMeTHbIM, BKJIIOYAIOIIMM  OCBOCHHBIE  OOYyYAOUIUMHUCA  MEXIPEJAMETHBbIC MOHATUS U
YHUBEpCaJbHbIe yueOHbIE NeNUCTBUS (peryssiTUBHBbIC, MO3HABATEIbHbIE, KOMMYHHUKATUBHbIE), CIOCOOHOCTh
UX HCIIOJIb30BAHHUS B Y4YyeOHOM, II03HABATEIbHOM U COLMAIBHOM IPAKTUKE, CAMOCTOSTENbHOCTD
IUTAHUPOBAHUS U OCYIIECTBICHUS Y4eOHOU NEesATeNIbHOCTH W OpPTraHM3allUud Y4eOHOTrO COTPYIHHYECTBA C
neJaroraMu U CBEpCTHUKAMMU, IIOCTPOCHUE UHAUBHUAYaIbHON 00pa30BaTeIbHON TPACKTOPHUH;

NpeaAMeTHBIM, BKIIOYAIOIIMM OCBOEHHBIE OOYUYaIOUIUMUCS B XOJ€ M3y4eHHUs Yy4eOHOTo IMpeaMera yYMEHHs
cienupuyeckue i JAHHOW MPEIMETHON 00JacTh, BUABI IEATEIFHOCTH 10 MOJTYYSHHUIO HOBOTO 3HAHHS B
paMKax y4eOHOro mpeameTra, ero ImpeoOpa3oBaHUI0 W NPUMEHEHUIO B YYCOHBIX, YUECOHO-TIPOCKTHBIX H
COLIMAJILHO-TIPOEKTHBIX CUTYyalHIX, ((OpMHUpPOBaHHE HAYYHOT'O THIIA MBIIIJICHUS, HAYYHBIX TPEICTaBICHUN O
KJIIOUEBBIX TEOPHUSAX, TUMAX W BUIAX OTHOIICHUM, BIAJACHUE HAYYHOM TEPMHUHOJIOTHEH, KIFOYEBHIMHU
MOHATUSAMU, METOAAMU U IPUEMAMH.

JINYHOCTHBIE Pe3yJIbTAThl OCBOCHUSI OCHOBHOI 00pa3oBaTe/IbHOIl NMPOIrpaMMbl OCHOBHOIO 001Iero
o0pa3oBaHus OTPAXKAIOT:

- BOCHUTAaHUWE POCCHUUCKOM TPaKIAHCKOW HWIECHTUYHOCTU: MATPUOTH3MA, YBaKeHHs K OTedecTny,
IIPOLIJIOE M  HACTOSIIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu; oOco3HaHuME CBOEH ATHUYECKOHN
MIPUHA/UICKHOCTH, 3HAHUE HCTOPHH, SI3bIKA, KyJIbTYpPbl CBOETO Hapoja, CBOETr0 Kpas, OCHOB KYJbTYPHOTO
Hacienuss HaponoB Poccum M 4yenoBeuecTBa; YCBOEHME TI'yMaHUCTHYECKHMX, JEMOKPAaTUYECKUX U
TPAJAULIMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAIBHOTO POCCHICKOTO OOIIECTBa; BOCIHUTAHUE YYBCTBA
OTBETCTBEHHOCTH U J0JTra nepes PonuHol;

- dbopMUpOBaHNE OTBETCTBEHHOT'O OTHOIICHHSI K YUEHUIO, TOTOBHOCTH U CLIOCOOHOCTH 00YyYaronuxcs K
CaMOpa3BUTHIO M €aMOOOpPa30BAHHMIO HAa OCHOBE MOTHBAllMM K OOYYEHHIO U IO3HAHUIO, OCO3HAHHOMY
BBIOOPY M MOCTPOCHHIO JaNbHEWIeH HHIUBUIYaIbHOU TpaeKTopuu 00pa3oBaHus Ha 0a3e OPUEHTHUPOBKH B
Mupe npodeccuii U MPOPECCHOHAIBHBIX MPEANOYTCHHM, Ha OCHOBE (POPMHUPOBAHUS YBAXKUTEIHHOTO
OTHOLLIEHUSA K TPYAY;

- (hopMHpOBaHUE IIEIOCTHOIO MHUPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd ¥ OOIIECTBEHHOW NPAKTHKH, YYHUTHIBAIOUIETO COIMAIBHOE, KYJIbTYPHOE, SI3BIKOBOE, JIYXOBHOE
MHOT'000pa3ue COBPEMEHHOTO MUPA;

- (GbopMUpOBaHHE OCO3HAHHOTO, YBAKUTEIBHOTO U JOOPOXKENATENIHHOTO OTHOIICHHUS K JAPYyromy
YeJI0OBEKy, €r0 MHEHHUIO, MHUPOBO33PEHUIO, KYJbType, SI3bIKY, BEpe, I'paKAaHCKOW MO3UIMHM, K HCTOPUH,
KYyJbTyp€, PEIUTHH, TPAaJULUAM, SI3bIKaM, LIEHHOCTSIM HapoJoB Poccuu u HapoJoB MHpa; TOTOBHOCTH M
CIIOCOOHOCTH BECTH JUAJIOT C IPYTUMU JIIOJIbMH U JJOCTUTATh B HEM B3aMOITOHUMAHUS,

- OCBOEHHUE COIMAIILHBIX HOPM, MPaBWII MOBEACHUS, POJeil U POopM COIHMATBLHON XKU3HU B TPyMNIax U
cOo0011IeCTBaX, BKJIIOYasi B3POCIbIE U COLMANbHBIE COOOIIECTBA; YYacTHE B IIKOJIHHOM CaMOYTIPaBICHUH U
OOIIIECTBEHHOM JKU3HH B MpEAeNiaX BO3PACTHBIX KOMIIETCHIIMH C YYETOM PETHOHATBHBIX, 3THOKYJITYPHBIX,
COLIMAJIbHBIX U SKOHOMHYECKUX 0COOEHHOCTEH;

- pa3BUTHE MOPAIBHOTO CO3HAHWSA W KOMIIETEHTHOCTH B PEIICHHH MOPAJIbHBIX MPOOJIEeM Ha OCHOBE
JUYHOCTHOTO BbIOOpa, (hOPMUPOBAHKE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO TIOBEJICHHS, OCO3HAHHOTO U
OTBETCTBEHHOTO OTHOIIIEHUSI K COOCTBEHHBIM MOCTYIKAM;

- dbopMHUpOBaHHE KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIEHWH W  COTPYJHUYECTBE CO
CBEPCTHUKAMH, JEThbMH CTapIliero W MIIAJIIEr0 BO3pacTa, B3pOCIBIMH B Ipoliecce o0pa3oBaTelbHOM,
OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIe0BaTENbCKON, TBOPUECKON U IPYTUX BUJIOB JI€ATEIHHOCTH;

- ¢dopMHpoBaHHE IIEHHOCTH 370pOoBOro u 0Oe3zomacHoro oOpas3a JKH3HH; YCBOEHHE IPaBUI
WHJIUBHIYATHHOTO M KOJUIGKTUBHOTO O€30IMaCHOTO MOBEICHUS B UPE3BBIYANHBIX CHUTYAITUAX, YTPOKAIOIIUX
YKU3HH U 3JI0POBBIO JIIOJIEH, TPABUJI MIOBEICHUS HA TPAHCIIOPTE U Ha JOPOTrax;

- (QopmMupoBaHHE OCHOB JKOJOTHYECKOW KYJIbTYpPhl COOTBETCTBYIOUICH COBPEMEHHOMY YpPOBHIO



HKOJIOTMYECKOTO MBIIUICHUS, Pa3BUTHE OMBITa YKOJOTUYECKH OPUEHTHPOBAHHOM pedIeKCUBHO- OLIEHOYHOMN
U IPAKTUUYECKOM N1€ATENbHOCTH B )KU3HEHHBIX CUTYallUsX;

- OCO3HaHHE 3HAYEHUS! CEMbHU B KU3HU YeJIOBEKa U OOIeCTBa, NIPUHATHE LIEHHOCTU CEMEHHOW >KH3HH,
YBOKUTEIIbHOE U 3200TIMBOE OTHOLICHHUE K WICHAM CBOCH CEMbU;

- pa3BUTHE ICTETUUYECKOTO CO3HAHUS Y€pe3 OCBOCHUE XYJ0XKECTBEHHOI'O Hacieaus HapoaoB Poccun u
MHUpa, TBOPYECKOU JEATEIBHOCTH 3CTETUUECKOIO XapaKTepa;

- (¢bopMUpOBaHHE OCHOB IPABOCO3HAHUS I COOTHECEHHUS COOCTBEHHOTO MOBEAEHHUS U IOCTYIKOB
OpyruX JIIOJed ¢ HPAaBCTBEHHBIMM LIEHHOCTSMH M HOpPMaMu IIOBEJCHMS, YCTaHOBJIECHHBIMU
3akoHoAarenbcTBoM Poccuiickoit @enepanun, yoex1I€HHOCTH B HEOOXOIMMOCTH 3alUINATh PAaBOMOPSAIOK
MPaBOBBIMU CHOCOOAMH M CPEACTBAMH, YMEHHI PEaN30BBIBATh OCHOBHBIE COIMAJIBHBIC POJIM B MpeNenax
CBOCH J1eeClIOCOOHOCTH.

MeTanpeamMeTHble pe3yJbTATbl OCBOEHHMSI OCHOBHOH 00pa30BaTeIbHOW NPOrpaMMbl OCHOBHOIO
o01ero o0pa3oBaHMsl OTPAXKAIOT:

- YMEHHE CaMOCTOSITEIIbHO OINPEAEISATh IENIM CBOEr0 OOydYeHUs, CTaBUTh U (DOPMYIHPOBATH AJs ceOs
HOBBIE 3aJaud B yuycOe W MO3HABATEJIbHON [eATENbHOCTH, pa3BUBaTh MOTHUBBI M MHTEPECHl CBOEH
IMO03HABATEILHOM JCSITEIFHOCTH,

- YMEHUE CaMOCTOSITENIbHO IUIAHUPOBATH IYTU JOCTUKEHUsS LieJIed, B TOM YHCIE aJlbTEPHATUBHBIE,
OCO3HAaHHO BBIOMpATh Harboee Y3 HeKTUBHBIC CTIOCOOBI pEIICHUs YIeOHBIX M MTO3HABATEIHHBIX 3a/1a4;

- YMEHUE COOTHOCUTH CBOM JICUCTBUS C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYILIECTBIISITh KOHTPOJIb CBOEH
JESTEeIbHOCTH B TIPOIECCE JOCTMIKEHHUSI Ppe3ysibTaTa, OIpPENeNATh CIIOCOOBl JEHCTBHA B paMKax
MIPEIJIOKEHHBIX YCIOBUN U TpeOOBaHUI, KOPPEKTUPOBATH CBOM JACHCTBUS B COOTBETCTBUU C M3MEHSIOIIEHCS
CUTYaIUEN;

- YMEHHUE OIIEHUBATh MPABUIHHOCTh BBINOJIHEHUS Y4YeOHON 3ajauu, COOCTBEHHBIE BO3MOXKHOCTH €€
peLeHus;

- BJIAJICHUE OCHOBAaMH CaMOKOHTpPOJIA, CaMOOLICHKHM, MPUHATHS PEIIEHHWH UM OCYLIECTBICHUS
OCO3HAHHOTO BhIOOpA B yUeOHOU U MMO3HABATEIHHON JESTENbHOCTH;

- YMEHHUE OIPEIeNIATh OHATHS, CO3AaBaTh 0000IIEHNS, YCTAHABINBATh aHAIIOTUH, KJIACCH(PHUIINPOBATH,
CaMOCTOSITENILHO BBIOMPATh OCHOBAHHUS W KPUTEPUHU Ui Kiaccu(UKaIMK, YCTaHABIMBATh MPUYMHHO-
CIIEJICTBEHHBIE CBS3HM, CTPOUTDH JIOTHYECKOE PacCykKJIE€HUE, YMO3aKIIIOUeHUE (MHIyKTUBHOE, JETYKTUBHOE U
10 aHAJIOTHH) U JeNaTh BBIBOIBL;

- YMEHHE CO3/1aBaTh, IPUMEHATh U IPEOOPa30BbIBATh 3HAKU U CHMBOJIbI, MOJEIIN U CXEMBI JJIs PEIICHUs
yueOHBIX M MMO3HABATENbHbIX 33/ay;

- CMBICJIOBOE YTEHHUE;

- YMEHHE OpPraHM30BbIBATH Y4eOHOE COTPYJHMYECTBO U COBMECTHYIO JAEATEIBHOCTh C YUYHUTENEM HU
CBEPCTHHUKAMM; pabOTaTh MHAUBUYyaJIbHO U B TPYIINE: HAXOJUTh 00Illee pellieHue U pa3peniarb KOH(PIUKTbI
Ha OCHOBE COIJIaCOBAaHUS MO3MLMN W ydeTa MHTEPECOB; (HOPMYIUPOBaTh, apryMEHTUPOBATh M OTCTAUBATh
CBOE& MHEHUE;

- YMEHHE OCO3HAHHO MCIIOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUU C 3a/1a4€il KOMMYHHUKAIUK JIJIs
BBIPQKEHHUSI CBOUX UYBCTB, MbICJIEH M MOTpPeOHOCTEN; MIAaHUPOBAHUS U PETYJSALUU CBOEU IESITENbHOCTH;
BJIaJICHUE YCTHOM M NMHCbMEHHOM pEYbl0, MOHOJOTMYECKON KOHTEKCTHON pEeYbl0; pa3BUTHE MOTHBALMM K
OBJIQJICHUIO KYJIbTYpOI aKTUBHOTO MOJIb30BAHUSI CJIOBAPSIMU U IPYTUMU MOMCKOBBIMH CHCTEMaMU;

- ¢dbopMHpOoBaHHE M PpPa3BUTHE KOMIIETEHTHOCTHM B O0JacTH HCIOJIB30BaHUS HH(POPMALUOHHO-
KOMMYHHKAIIMOHHBIX TexHonoru (aanee UKT — komnerenuun);

- dbopMHpoBaHHE M  pPa3BUTUE OSKOJOTMYECKOTO MBILIUICHUS, YMEHHE MPHUMEHATh €ro B
M03HABaTEIbHON, KOMMYHUKAaTUBHOM, COLIMAIbHOM MPaKTUKE U TPOo(decCHOHATbHONW OpUEHTAIIIH.

BbInyCKHUK HAyuMTCS:

- XapaKTepu30BaTh OCHOBHBIE METO/IbI IO3HAHUS: HAOIIOACHHUE, U3MEPEHNE, SKCIIEPUMEHT;

- CBOWCTBa TBEP/BIX, XKHJKHX, Ta3000pa3HbIX BEIECTB, BHIACIASA UX CYIIECTBEHHBIE IPU3HAKY;

- PacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX MOHSITHI «aTOM», «MOJEKYJIa», «XUMUYECKHUU IIEMEHT»,
«IIPOCTOE BEIIECTBO», «CIIOKHOE BEHIECTBO», «BAICHTHOCTBY, «XMMHYECKAs pEaKUUs», HUCIOIb3Ys
3HAKOBYIO CUCTEMY XUMUHU;

- PacKpbIBaTh CMBICJII 3aKOHOB COXPAaHEHHUs MAacChl BEILECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHON TEOPHUH;



- pa3nMyaTh XUMHYECKHUE U (U3UIECKUE SBICHMUSI,

- Ha3bIBaTh XUMHUYCCKUC JJICMCHTHI,

- ONpeneNsITh COCTaB BEIIECTB M0 UX GopMyJiaM;

- BaJICHTHOCTH aTOMA 3JICMCHTA B COCIMHCHUSIX;

- ONpeAeNsITh TUIl XUMHYECKHUX PEaKIUH;

- Ha3bIBATh IIPU3HAKH U YCIIOBUS ITPOTCKAHUA XUMHUYCCKUX peaKuHﬁ;

- BBISIBIIATH MPU3HAKW, CBUICTEIHCTBYIONIME O MPOTCKAHWW XMMHYECKON pEaKIMU TPU BBHIITOJHCHUH
XUMHNYCCKOI'O OIIbITA,

- COCTaBIATH (HOPMYJIbI ONHAPHBIX COCAMHCHHMIA,

- COCTaBJIAATh YPABHCHHUA XUMHWYCCKUX peaKHHﬁ;

- coOmromaTh nmpaBuiia 6€30macHoi paboThI IPH MTPOBEICHUH OTIBITOB,;

- I0JIb30BaThcA JIADOPATOPHBIM 000PYI0OBAaHUEM U IIOCY 10M;

- BBIYHCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MacChl BEIIECTB;

- BBIYHCIATH MAaCCOBYIO JOJII0 XMMHUYECKOTO 3JIeMEHTa 110 (hOpMyJie COSTMHCHMS;

- BBIUHCIIATH KOJUYECTBO, 00BEM WM MAacCy BEIIECTBAa MO KOJWYECTBY, 00OBEMY, Macce pearcHTOB
WJIH MPOJTyKTOB PEaKIIUU;

- XapaKTEepU30BaTh PU3NUECKUE U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPO/1a MBOJOPO/IA;

- MOJIy4aTh, COOMPATH KMCIOPOJI ¥ BOJOPOI;

- pacro3HaBaTh OMBITHBIM ITyTEM I'a3000pa3HbIe BEIIeCTBA: KUCIOPOI, BOAOPO;

- pacKpbIBaTh CMBICI 3aKOHA ABOTaJIpo;

- PAacKpbIBaTh CMBICII IOHATHH «TEIIIOBOM AP (HEKT peaKiumy», «KMOISIPHBIA 00BEMY;

- XapaKTepu30BaTh (PU3MUECKUE K XUMUYECKUE CBOHCTBA BOJIBI;

- pAacKpbIBaTh CMBICII IOHATHS «PACTBOPY;

- BBIUKCISATH MAaCCOBYIO JIOJIO pPACTBOPEHHOTO BEIIECTBA B PACTBOPE;

- TIPUTOTOBJISATH PACTBOPHI C ONPEACICHHOW MAaCCOBOM JI0JICH PaCTBOPEHHOTO BEIIECTBA,

- Ha3bIBaTh COEIMHEHUS U3YYCHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

- XapaKTCPU30BaATh (1)I/I3I/I‘-ICCKI/IC U XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCIICCTB!
OKCHJIOB, KHCIIOT, OCHOBAHHM, COJICH;

- ONpeaeNsITh MPUHAJIC)KHOCTh BEIIECTB K OMPEACIICHHOMY KJIACCY COSTUHEHU;

- COCTaBIATH POPMYJIIBI HEOPTAaHUYECKUX COCTUHEHNI N3YUEHHBIX KIaCCOB;

- MMPOBOANTH OIIbITBI, MOATBEPKAAIOIINC XUMHUUYCCKUEC CBOMCTBa HN3YUCHHBIX KJIACCOB
HEOPraHUYECKHUX BEILECTB;

- pacrio3HaBaThb OIBITHBIM ITYTEM PaCTBOPbI KUCJIOT U IIICJ'IO‘IGfI 10 UIBMCHCHHIO OKPACKW MHAHUKATOPA,
- XapakTepu30BaTh B3aUMOCBS3b MEKIY KJIAaCCaMU HEOPTaHUYECKUX COEIMHEHU;

- packpsiBaTh cMbIci [Tepuoguueckoro 3akona /[.1. Menneneena;

- OOBSACHATh (PUBNYECKUN CMBICII aTOMHOTO (MOPSIKOBOTO) HOMEpPAa XHMUYECKOTO IJIEMEHTa, HOMEPOB
IpyIIBI ¥ iepuoja B nepuoanyeckor cucreme .M. Menneneesa;

- OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHUS! CTPOCHHS aTOMOB, CBOWMCTB AJIEMEHTOB B IMpeaeNax MajbIxX
IIEPUOAO0B U INIaBHBIX ITOATPYIIIL,

- XapakTepu30BaTh XMMHUYECKHE DIIEMEHTHI (OT BOJOpPOAA A0 KabIMs) HA OCHOBE MX MOJOXKEHHS B
nepuoanueckoi cucreme J[.1. MenneneeBa u 0coOCHHOCTEN CTPOCHHSI KX aTOMOB;

- COCTaBIISITh CXEMBbI CTpOeHHsI aToMoB mepBbix 20 3neMeHTOB mepuoanyeckoi cucrtemsl J[.H.
Memneneena;

- pacKpbIBATb CMBICI MOHSATUN: «XUMUYECKASI CBA3bY, «IJIEKTPOOTPULIATEIHLHOCTHY;

- XapaKTCPU30BaTh 3aBUCUMOCTDb q)HSI/ILIeCKI/IX CBOWCTB BCIIIECCTB OT TUIIA KpHCTaHHquCKOfI PEIICTKH,

- ONpEeAeNsTh BUJI XUMUUYECKOW CBA3U B HEOPTaHUYECKUX COCTUHEHUSX;

- n300pakaTb CXEMbl CTPOEHHS MOJIEKYJ BEIIECTB, OOpa30BaHHBIX pa3HbIMU BUAAMU
XUMUYCCKHUX CBS3CH;

- pacKpbIBaTh CMBICT MIOHSITHI «HOH», KKATHOHY, «AHUOHY, «IJICKTPOIUTHD», «HEITCKTPOIUTHD,
«AIEKTPOIUTHYECKAS TUCCOLUALINS, «OKUCIHUTEINbY, «CTETIEHb OKUCIEHUS» «BOCCTAHOBUTEIDY,
«OKHCJICHHE», KBOCCTAHOBJICHUEY;

- OIpeaeNsITh CTETICHbh OKUCIICHUS aTOMa AJIEMEHTa B COSTMHEHUU;

- PaCKpBIBATE CMBICIT TCOPHUU SHGKTPOHI/ITHLIGCKOI;'I Jucconuaniu,

- COCTABJIATh YPABHEHUS JIEKTPOITUTUYECKON TUCCOIMAIIMN KUCIIOT, EJI0YEH, COJIeH;

- OOBSICHSITH CYHTHOCTh TIPOIECCA IIEKTPOIUTUYECKON AUCCOIMAIMY U PeaKIMii HOHHOTO 0OMEHa;



- COCTaBIIATH IOJIHBIE U COKPAIIICHHBIE HOHHBIE YPAaBHEHHUS PEAKIIN OOMEHa;

- ONpEeNeNiaTh BO3MOKHOCTH IPOTEKAHUS PEAKIIUI HOHHOT'O OOMEHA;

- TPOBOJUTH PEAKIIMHU, TOATBEPKIAAIONINE KaUYECTBEHHBI COCTAB PA3JIMYHBIX BEIIECTB; ONPEICISITH
OKHCJIUTENh U BOCCTAHOBUTEIIb;

- COCTaBJIITh YPAaBHEHHSI OKUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINN;

- Ha3bIBaTh (DAKTOPBI, BIUSIONINE HA CKOPOCTh XHMHYECKOW PEAKIINU;

- KJaccU(UIHMPOBATH XUMHUYECKHUE PEAKIIUU 110 PA3TMIHBIM ITPU3HAKAM;

- XapakTepu30BaTh B3aUMOCBSI3b MEX]y COCTABOM, CTPOCHHEM U CBOMCTBAMHU HEMETAJUIOB;

- MIPOBOJIUTH OMBITHI MO TMOJTYYEHHIO, COOMPAHUIO M M3YYCHHIO XMMHYECKUX CBOMCTB Ia3000pa3HbBIX
BEILIECTB: YIJIEKUCIIOrO ra3a, aMMHaKa;

- pacro3HaBaTh OINBITHBIM ITyTEM Ia3000pa3HbIC BEIIECTBA: YIICKUCIIbIN ra3 1 aMMHAK;

- XapakTepu30BaTh B3aUMOCBSI3b MEXK]Iy COCTABOM, CTPOCHHUEM U CBOMCTBAMU METAJUIOB;

- Ha3bIBaTh OPTAaHMYECKHUE BEIIECTBA IO KX (hOpMyJie: MEeTaH, dTaH, STHJICH, METaHOJI, TAHOJI, TJIUIIEPHH,
YKCYCHasl KUCJIOTa, aMUHOYKCYCHAs KUCIIOTa, CTeapUHOBAsI KMCIIOTA, OJIEMHOBAS KHCIIOTA, TII0K03a;

- OLICHMBATh BIMSIHUE XMMHYECKOTO 3arps3HEHUSI OKPYKAIOIEH CpeJibl Ha OpraHU3M YeJIOBEKa;

- TpaMOTHO oOpaIiaThCs ¢ BEIIECTBAMH B ITOBCEIHEBHOMN YKH3HHU;

- OTpeIesATh BO3MOXKHOCTh POTEKAHUS PEAKIIUH HEKOTOPBIX MPEICTABUTENICH OPraHUYECKUX BEIIECTB
C KUCTIOPOAOM, BOJOPOAOM, METaJUIAMH, OCHOBAHUSIMH, TaJIOTEHAMHU.

BbINyCKHHK IOJYYHT BO3MOKHOCTD HAYYHTbCH:

- BBIIBUIaTh U NPOBEPSTH SKCIIEPUMEHTAIBHO TMIOTE3bl O XMMUYECKUX CBOMCTBAX BELIECTB Ha OCHOBE
UX COCTaBa M CTPOEHHS, WX CIIOCOOHOCTH BCTYIIAaTh B XMMHUYECKHE PEAKIUH, O XapaKTepe W MPOIyKTax
Pa3IMYHBIX XMMUYECKUX PEaKIIM;

- XapakTepu3OoBaTh BEUIECTBA [0 COCTaBy, CTPOEHUI0 U CBOWCTBAM, YCTaHABIMBaTb MPUYMHHO-
CJIEJCTBEHHBIE CBS3H MEXAY JAHHBIMHU XapaKTEPUCTUKAMHU BELIECTBA;

- COCTaBJISITh MOJIEKYJIIPHBIE U ITOJIHbIE HOHHBIE YPAaBHEHUS 110 COKPALLEHHBIM HOHHBIM YPABHEHUSIM;

- INPOTHO3MPOBaTh CIIOCOOHOCTh BEIECTBA HPOSBIATH OKUCIUTENIbHBIE WM  BOCCTaHOBUTEIbHbIE
CBOMCTBA C yUETOM CTEIIEHEH OKUCICHUS 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB;

- COCTAaBJSITb ~ YPAaBHEHUS  pEaKIMH, COOTBETCTBYIOIIMX  IOCIENOBATEIbHOCTH  IPEBpAILlEHUN
HEOpPraHMYECKUX BEIECTB PA3IMUHBIX KJIACCOB;

- BBIABUIATh M IPOBEPATH 3KCIEPUMEHTAJIBHO TUIOTE3Bl O PE3yJbTaTax BO3JIEHCTBUS Pa3INYHBIX
(akTOpOB HAa U3MEHEHHE CKOPOCTU XUMHUYECKOMN peakiuu;

- UCIOJIb30BaTh NMPHOOPETEHHbIE 3HAHMS JJIS HKOJIOTHYECKH TPAMOTHOTO MOBEICHHS B OKPYXKArOLIEi
cpexne;

- UCIOJIb30BaTh NMPHOOPETEHHbIE KIIHOYEBble KOMIIETEHIIMM IPU BBINOJHEHUU MPOEKTOB U y4eOHO-
HCCIIEIOBATENbCKUX 3a/1au 110 U3YUYEHHIO CBOWCTB, CIOCOOOB MOJMyUYEHHUs U pacliO3HABAaHUS BEIIECTB;

- OOBEKTHUBHO OLIEHUBATh MH(POPMALIMIO O BEIIECTBAX M XUMHUYECKUX MPOLIECCax;

KPUTHYECKH OTHOCUTBHCS K IICEBJOHAy4YHOM MH(OpMalnuu, HeT0OpOCOBECTHOM pekiIaMe B CpeAcTBax
MaccoBOM nH(poOpMaLNH;

- OCO3HAaBaTh 3HAYEHHE TEOPETUUECKUX 3HAHUH 110 XUMUU JIJISl IPAKTUYECKON JESATEIbHOCTH YeJIOBEKa,

- co3llaBaThb MOJEIM M CXEeMbl JJs pelIeHUs Yy4yeOHbIX M TIO3HABaTENIbHBIX 33/a4; IOHUMATh
He00X0UMOCTh COOIOICHHS PEANUCAHNMN, TIpeUlaraeMblX B MHCTPYKIIMSIX MO KCIIOJIb30BAHUIO JIEKAPCTB,
CpeACTB OBITOBOM XUMHHU U JIP.

Pazpnen Il
Conep:xanue y4eOHOro npeamera

B cucreme ecrecTBeHHOHAYYHOTO OOpa30BaHUs XUMHs KaK YUCOHBIA MpPEIMET 3aHUMAET BaAXKHOE MECTO B
MO3HAHUM 3aKOHOB MPUPOIBI, (POPMUPOBAHUU HAYUYHOH KApTHUHBI MHPA, CO3JAHHH OCHOBBI XMUMHUYECKUX
3HaHWH, HEOOXOIUMBIX I TMOBCEIHEBHOM >KM3HHU, HABBIKOB 370POBOTO M 0E€30MacHOTO JUIs YesloBeKa U
OKpYKaroIlIel ero cpeasl 00pa3a )KU3HHU, a TAKIKE B BOCIIUTAHUU KOJIOTUIECKON KYIbTYPBHI.

VYcnenHocTh M3y4YeHUs] XMMHUHW CBsi3aHa C OBJIQJICHHEM XHUMHYECKHM SI3BIKOM, COOJIOJICHUEM IPaBHII



6e30macHoil pabOTHI MPHU BHIOJHEHUH XUMHUYECKOTO SKCIIEPUMEHTa, OCO3HAHNEM MHOTOYMCIIEHHBIX CBS3EH
XUMUU C APYTUMH HpeIMETaMU IKOJIBLHOTO Kypca.

[Iporpamma BkiIrOYaeT B ce0S OCHOBBI HEOPTaHMYECKOM M OpPraHUYEeCKOW XuMmuu. [TaBHOW waeei
MIPOTPaMMBI SIBIISIETCSI CO3/IaHKe 0a30BOr0 KOMILIEKCA OMOPHBIX 3HAHUW 1O XMMHUH, BBIPAKEHHBIX B OpMeE,
COOTBETCTBYIOILIEH BO3PACTY O0YUaIOIINXCS.

B conepkanum gaHHOTO Kypca MpeACTaBiICHbl OCHOBOIOJIATAIOIINE XUMUUYECKHE TEOPETUUYECKUE 3HAHUS,
BKJIIOUAIOIME M3YYEHHE COCTaBa U CTPOEHHUS BEIIECTB, 3aBUCHMOCTH HX CBOICTB OT CTpOEHHUS,
MIPOTHO3UPOBAHUE CBOMCTB BEIIECTB, UCCIIEIOBAHNE 3aKOHOMEPHOCTEH XMMUUYECKUX MPEBPALCHUN U ITyTeHl
YIpaBJIEHUSI UMU B LEJISX MMOTYYESHHsI BEIIECTB U MaTEPHAJIOB.

TeopeTnyeckyto OCHOBY M3YUYEHUS HEOPTaHMUECKOW XMMUU COCTABISIET aTOMHO- MOJIEKYJIIPHOE Y4Y€HHUE,
[Tepuonnueckuii 3axkon .M. MenzaeneeBa ¢ KpaTKUMH CBEJACHUAMH O CTPOCHUHU aTOMa, BUJAX XUMHYECKOU
CBSI3H, 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUUYECKHUX PEAKIIUMN.

B wu3ydenuu Kkypca 3HauMTeNbHAs pOJIb OTBOJAUTCS XUMHYECKOMY OKCIIEPHUMEHTY: TPOBEACHUIO
MPAKTUYECKHUX U JIAOOPaTOPHBIX pabOT, OMUCAHUIO PE3YIbTATOB YUEHUYECKOTO

HKCHEPUMEHTa, COONIOACHHUI0O HOPM M TMpaBHi Oe30macHOil paboThl B XMMHUYECKOW JabopaTOpHH.
Peanuzanust naHHOW mporpaMmbl B Ipolecce  OOy4eHHs  MO3BOJIUT  OOYYaIOUIUMCS yCBOUTH
KJIFOUE€BBIE XUMUYECKUE KOMIIETCHIIUHU U TIOHSTH POJIb U 3HAUCHUE XUMHUU CPEAH IPYTUX

HayK O MPUPOJIE.

Wzyyenne mnpeamera «Xumus» B 4YacTd (OpMHpOBaHHS y OOYYAIOMIMXCS HAy4YHOTO MHUPOBO33pPEHUS,
OCBOCHHS OOIIEHAYYHBIX METOJOB (HAONIOACHUE, U3MEPEHUE, IKCIEPUMEHT, MOJCIUPOBAHUE), OCBOCHHS
MPAKTUYECKOTO MPUMEHEHHUs] HAayYHBIX 3HAHHI OCHOBAHO HAa MEXIPEAMETHBIX CBS3AX C IpeaIMETaMHu:
«buonorus», «['eorpadus», «Hcropus»,

«Jluteparypa», «Marematuka», «OCHOBBI 0€30MaCHOCTU JKU3HEIEATEIBHOCTH», «PyccKuil s3bIK»,
«DPusnkay, «IKOJIOTHD.

IlepBoHaYaIbHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Tena u BemecTBa. OCHOBHBIE METO/IbI TO3HAHUS: HAOIIOICHUE, H3MEPEHUE, SIKCIIEPUMEHT.
dusnueckue U xuMuueckue sBieHus. Yucteie BemecTBa u cMecu. CriocoObl paszeneHus cMmeceid. AToMm.
Monekyna. XUMHUYECKUN 3JIEMEHT. 3HaKU XHMMHUUYECKHX 3JeMEHTOB. [IpocThie M ClIOXkKHBIE BEIIECTBA.
BanenTHocTh. 3aKOH MOCTOSIHCTBAa cOCTaBa BellecTBa. Xumudeckue ¢opmyinbl. Maaekcsl. OTHOCUTENbHAS
aTOMHasi W MOJEKyJsipHass Maccbl. MaccoBasg JOJs XMMHUYECKOrO 3JIEMEHTa B COEAMHEHUHU. 3aKOH
COXpPaHEHHUs Macchl BelecTB. Xumuueckue ypaBHeHus. KoadduunenTsl. YciaoBus 1 npu3Haky NpOTEKaHUS
XUMHUYECKUX peakuuil. MoJib — eAMHUIA KOJIMYeCTBA BellecTBa. MossipHas macca.

Kucaopoa. Bonopon

Kucnopon — xmmumyeckuil smeMeHT M npocroe BemecTBo. O30H. CocrtaB Bo3ayxa. ®Pusnueckue u
XUMHUYECKHE CBOMcTBa kucinopoa. [lomyuenue n npuMeHnenue kuciopoaa. TemnoBoil 3¢p(HeKT XUMHUUECKUX
peakuuii. [ToHaTHe 00 3K30- U PHIAOTEPMHUUYECKUX peakuusix. Boaopoa — XMMHUYECKHH 37€MEHT M MpOCToe
BenlectBo. dusnueckne M XuMHUYecKHe cBoiicTBa Boaopoja. [lomydueHue Bonmopoma B J1abopaTopHH.
[Tonyuenue Bogopoaa B mpombiiuieHHOCTU. [Ipumenenne Bogoponaa. 3akoH ABoraapo. MomsipHblii 00beM
ra3oB. KauecTBeHHbIE peakliMy Ha ra3oo0pa3Hble BellecTBa (KUCI0poa, Boaopoa). OObeMHbIE OTHOLIEHUS
ra3oB [IPU XUMHYECKUX PEAKIIHIX.

Bona. PactBopsl

Bogna B npupone. Kpyrosopor Boasl B npupose. dusnueckue U1 XMMHUYECKHE CBOMCTBA BOABI. PacTBOpBI.
PactBopumMocTs BemniecTB B Bojie. KoHneHTpanus pactBopoB. MaccoBast 10j1s1 pacCTBOPEHHOI'O BEIIECTBA B
pactBope.

OcCHOBHBIE KJIACCHI HEOPraHMYECKUX COeIMHEeHNH

Oxcunpl. Kmaccudukamms. Homenknatypa. ®dusnueckwe CBOWCTBA OKCHUIOB. XHWMHUYECKHE CBOWCTBA
okcuioB. [lonyuenune u npumenenue okcunoB. OcHoBanus. Kinaccudukamus. Homenknarypa. @usndeckue
cBoricTBa ocHOBaHWM. Ilomydyenme ocHOBaHMH. XHMHUYECKHE CBOWCTBA OCHOBaHWHW. Peakmus
nentpanuzanuu. Kucnorel. Knaccupukanus. Homenknarypa. @usnueckue cBoiictBa kuciotT. [lonydenue u
MPUMEHEHNUE KHUCJIOT. XUMHUYECKHE CBOMCTBA KUCIOT. MHaukaTopbel. M3MeHeHne OKpackh WHIMKATOPOB B
paszmnunbix cpefax. Comu. Knmaccuduxanms. Homenknatypa. @usnueckue cBoicTBa coned. [lomydenne u
MPUMEHEHUE coyieil. XMMUYECKUE CBOMCTBA cosiel. ['eHeTrndeckas CBsi3b MEXAY KJIacCaMU HEOPTaHUYECKHUX
coeaunenuil. [Ipobnema 6e30MmacHOro MCIOJIb30BaHHS BEIIECTB M XUMHUYECKUX

peakuuii B TMOBCEIHEBHOM >KU3HU. TOKCHYHBIE, TOPHOYME M B3PHIBOOIACHBIE BelleCcTBA. bhITOBas



XUMHUYECKast TPaAMOTHOCTb.

Crpoenne aroma. Ilepuoguyeckuii 3aKOH M NepUHOAMYECKAs CHCTeMa XHMHYecKHX djaeMeHTOoB JI.U.
MenpaeieeBa

CrpoeHue aToma: s1po, 3HepreTuyeckuil ypoBeHb. CocTaB sfapa aroma: MPOTOHBI, HEUTPOHBL. M30TOmBbI.
[lepuonnueckuii 3axkon .M. MenneneeBa. Ilepuomndeckas cucteMa XuMHUYECKHUX a3semeHToB J[.U.
MenneneeBa. ®Pu3NUeCKUil CMBICI AaTOMHOIO (TOPSIIKOBOIO) HOMEPAa XMMMUYECKOTO 3JIEMEHTa, HOMepa
IPYIIBl U MEpUOoJia NEPUOINYECKOM cucTeMbl. CTpOEHHE HEPreTUYECKUX YPOBHEM aToMoB mepBbIx 20
XUMHUYECKUX AJIEMEHTOB nepuoandeckoit cuctemsl .M. MenzeneeBa. 3aKkOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
aTOMOB XMMHUYECKHX 3JIEMEHTOB U UX COCAMHEHUN Ha OCHOBE MOJIOKEHUS B nepuoandeckoil cucreme /.M.
MenneneeBa u crpoeHus atroma. 3HaueHue [lepuonuyeckoro 3axona .M. Menneneesa.

Crtpoenue BenecTB. XUuMH4YeCKasi CBS3b

DNEeKTpOOTPULIATEIbHOCTh ATOMOB XUMHUYECKUX 3JIEMEHTOB. KOBaJIeHTHAsi XUMHUUYECKasi CBA3b: HEMOJSpHAs
u nosnsgpHast. [loHsATHE 0 BOZOPOAHON CBSA3M U €€ BIMSAHUU HA (PU3NYECKHE CBOWCTBA BEIIECTB Ha MpHMEpE
Bozbl. MoHHas cBsA3b. MeTtaminyeckas CBsA3b. THUIBI KPUCTANIMYECKUX PEIIETOK (aTOMHAs, MOJEKYJIApHas,
MOHHAs1, METAITTNYECKas). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEILIECTB OT TUIA KPUCTAIUTMUECKON PEIIETKH.
XuMu4ecKue peakunu

[lonsaTHe O ckopocTH XMMHMYECKOW peakuuu. DakTophl, BIUAIOMIME HA CKOPOCTh XMMHUYECKOW pPEaKIUU.
[Tonstue o karanuzatope. Knaccudpukanus XMMHUECKUX PEAKIUN MO Pa3IUYHBIM MPU3HAKAM: YHCIY U
COCTaBy MCXOJHBIX U IOJIyYEHHBIX BELIECTB; M3MEHEHUIO CTENEHEW OKUCIEHHS aTOMOB XHUMHUYECKHX
3JIEMEHTOB; MOTJIOLIEHUIO WUJIM BBIIEIECHUIO SHEPTUU. DJIEKTPOIMTHYECKAs JUCCOLUALUs. DIEKTPOIUTHI U
HeatekTponuThl. Monbl. Katnonsl n aHnonsl. Peakuyu noHHOro oOMeHa. YcCIoBHs NMPOTEKaHUs peakluil
MOHHOTO OOMEHa. DJIEeKTPOIUTHYECKas TUCCOLMAIUs KUCIOT, Iienoued u coieil. CTeneHb OKHUCIEHUS.
OmnpeneneHyue CTENEHM OKUCIEHHMS aTOMOB XUMHYECKHX JJIEMEHTOB B COEAMHEHMSIX. OKUCIHUTEND.
BoccranoBurens. CyniHOCTh OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.

Hemeranusl IV — VI rpynn u ux coenunennst

[TonoxxeHne HEMETAVIOB B MEPUOJUYECKON cUCTeMe Xxumuueckux snemeHToB [[.M. Menneneesa. OOuue
cBoiicTBa HemeTaysioB. ['amorensl: ¢Qusmueckne u Xumuyeckue cBorcTBa. CoeIUHEHUS TaJIOreHOB:
XJIOPOBOAOPO, XJIOPOBOAOpOAHAs Kuciora U ee comu. Cepa: ¢usndyeckne M XUMHUYECKHE CBOICTBA.
CoenuHeHHs1 cepbl: CEpOBOAOPOA, CyIb(pHIbl, OKCHIbl cepbl. CepHas, CEpHHUCTass M CEPOBOJOPOJHAs
KHMCIIOTHI U UX CONU. A30T: ¢pu3nyeckue u Xxumuueckue cpoiicrea. AMMuak. Conu aMMoHus. OKcupl a30Ta.
A3zoTHas kucnora u ee conu. Pocdop: ¢pusznyeckue u xumudeckue cpoiictsa. Coenunenus gocgopa: OKCU
dochopa (V), oprodochopHas Kuciora U €€ COMu. Yriaepoda: ¢GU3MYECKHe U XUMHYECKHE
CBOWCTBA.AJUIOTpPOIUs yriaepoja: anMas, rpadur, kapouH, ¢ymnepensl. CoeTuHEHUs YIiepona: OKCHIbI
yriepona (II) u (IV), yronsHas kuciora u ee conu. KpemHuit u ero coeiuHeHus..

Metayuibl M MX COeIMHEHUS

[TonoxeHne MeTalioB B MEPUOIUYECKON cucTeMe Xumudeckux siemeHToB [[.M. MenneneeBa. Meraiibl B
npupojie u obume crnocodObl ux noiaydyenus. OOmme pusndeckue cBoiictBa Meramios. OOMe XUMHUYECKHE
CBOMCTBA METAJUIOB: PEAaKIMU C HEMETAJUIaMHU, KHUCIIOTaMH, COJIAMU. DJIEKTPOXUMUYECKUH Psii HANIPSKEHUH
MeTtayioB. lllenounsle Meramniel U ux coenuHeHus. lllenodHo3eMenpHBIE METauIbl U UX COECIUHEHUS.
Amomuauii. AMdorepHoCcTh OKcuaa U ruapokcuaa amoMunus. JKemeso. CoeaumHeHuUs >xene3a M UX
CBOMCTBA: OKCUJIBI, TUIPOKCHU LI U conu sxene3a (11 u III).

IlepBoHayajbHBIC CBeJeHUS 00 OPraHMYeCKHUX BelecTBax

IlepBoHayasbHBIE CBEACHMSI O CTPOCHMHM OPraHMYECKHX BEILECTB. YTJIEBOAOPOJIbI: METaH, 3TaH, 3THUJICH.
HcTounuku yriaeBo10poi0B: MPUPOAHBIH ra3, HeTh, yrojb.

Kucnopoaconepxamue coeiuHeHHs: CHOUPTHI (METAHOJ, ATAaHOJ, TJMIEPHUH), KapOOHOBBIE KHCIOTHI
(YKcycHast KUCI0Ta, aMUHOYKCYCHAsl KUCJIOTa, CTEAPUHOBAs U OJICMHOBAsk KUCIIOTHI). bruonornyecku BaxxHble
BEIIIECTBA: JKUPBI, [I0K03a, OEIKH. XUMHUUECKOE 3arps3HEHUE OKPYXKAIOIIEH Cpeibl U €ro MOCIEICTBHS.
Tunbl pacyeTHbIX 3a71a4:

Boruncnenue MaccoBoi 1011 XMMUYECKOTO JIEMEHTA 10 PopMyJie COeTUHEHHUSL.

YcranoBnenue mpocreiiel GopMyIIbl BEIIECTBA IO MACCOBBIM JIOISAM XUMUYECKUX JIEMEHTOB.
Bbruncienuss 1mo XUMHYECKHMM YpaBHEHHMSIM KOJIMYECTBA, O0OBEMa, MacChl BEIIECTBA IO KOJIUYECTBY,
00BEMY, Macce peareHTOB WK MPOAYKTOB PEAKIIUH.

Pacuer maccoBo¥i 10J11 paCTBOPEHHOTO BELLIECTBA B PACTBOPE.

IIpumepHBIe TeMbl IPAKTHYECKUX PadoT:

JlaboparopHoe oOopymoBaHue U MpUEMBbl oOpalmieHus ¢ HuM. [IpaBuia 6e30macHo paboThl B XUMHYECKON



Jlaboparopun .OuncTka 3arps3HEeHHON MoBapeHHOM conn. [Ipu3Haku NpoTeKaHUs XUMHUYECKUX PEaKITHil.
Ilonyuenue kucimopoga M U3ydeHUe ero CBOWCTB. [lomydeHue BOmOpoJa M HM3yYEHHE €r0 CBOMCTB.
[IpuroToBneHue pacTBOPOB C ONPEICTECHHON MaCCOBOM JIOJIEN paCTBOPEHHOI'O BEIIECTBA.

Pemenue sxcriepuMeHTaNbHBIX 3a7a4 110 TeMe «OCHOBHBIE KJIACChl HEOPIAaHUUYECKUX COEAMHEHNI». Peakun
HMOHHOT'0 0OOMEHa.

KauecTBeHHbIe peakiiy Ha HOHBI B pacTBope. [losrydenue ammuaka u u3ydenue ero cBoucts. [lonyuenue
YIJIEKHACIIOTO ra3a U U3y4eHHUe ero CBOMCTB.

Pemenue sxcriepumenTanpHbIxX 3aaad 1o teme «Hemeramisl IV — VII rpynn u ux coenunenui». Pemenue
JKCIEPUMEHTAJIBHBIX 3a1a4 110 TeMe « MeTallibl ¥ X COCIUHEHUS.



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne |HammeHoBanue paszaeioB u TemKoumnuecTBo yacos JJIeKTPOHHBbIE (uudgposbie)
n/n MporpamMmal o0pa3oBaTe/ibHbIE PeCYpPChI
BCEr0 [KOHTPOJIbHbIE [PAKTHYECKHE
padoThI padoThI

Paznen 1. IlepBoHayajibHbIe XUMHYECKHE TOHSTHS

11. Xumua —  BaxkHasi  00JacTBHD 0 1 https://resh.edu.ru/subject/lesson/1521/start/
CCTECTBOZHAHUA U leaKTI/l'—leCKOﬁ
JACATCIBbHOCTH Y€JI10BEKA

1.2. |BemrecrBa 15 1 2 https://resh.edu.ru/subject/lesson/1521/start/
H XUMHUYCCKHE pCAKIIUHA

Hroro mo pasnery 20

Pa31[en 2. Baxkneiinue NpeaACTAaBUTEC/IN HEOPTAHHYCCKUX BEHIECTB

2.1. Bo3nyx. Kucaopoa. Ilonsitue 005 0 0 https://resh.edu.ru/subject/lesson/1521/start/
OKCHUIAaX

2.2. Bomopon. 5 1 0 https://resh.edu.ru/subject/lesson/1521/start/
IlonsiTHE 0 KHUCJIOTAX U COJISIX

2.3. |[KonuvecTBeHHble oOTHOmIeHust B4 1 0 https://resh.edu.ru/subject/lesson/1521/start/
XUMHUHU

24. Boma. PacrBopbl. Ilonsitue 0065 1 1 https://resh.edu.ru/subject/lesson/1521/start/
OCHOBaAHUAX

2.5. |OcHoBHbBIE KJaacesr (11 1 0 https://resh.edu.ru/subject/lesson/1521/start/
HEOPraHu4YeCcKHX
coeTUHEHU

HToro 1o pasaeiry 30

Pasnen 3. llepuoanueckuii 3axkon u Ilepuonmueckasi cucremMa XxuMudeckux 2djaemenToB JI. U.  Menneneena.
CtpoeHne aToM0B. XuUMu4eckas cBsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU




3.1. [epuommueckuii 3aKO0H u/ 1 https://resh.edu.ru/subject/lesson/1521/start/
HepnounquRaﬂ CUCcTeMa
XUMHUYECCKHUX 3JIEMEHTOB
JI. 1. MenpgeneeBa. CTpoenneaTroma
3.2. Xumuyeckas CBSI3b. (8 1 https://resh.edu.ru/subject/lesson/1521/start/
OKHCINTETBHO-
BOCCTAHOBUTEC/IbHbBIC PCAKIITHA
Hrtoro no pazneny: 15
PeszepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB IIO |68
[TPOIPAMME
9 KJIACC
Ne |HaummeHoBanue pasneqoB u TeM KoumyecTBo 4acoB JJICKTPOHHBIE (uudpossbie)
n/m MporpamMmsl o0pa3oBaTe/ibHbIE PeCYPChI
BCE€I0 |KOHTPOJIbHbIC NMPAaKTHYECKUE
padoThI padoThI
Pa3nen 1. BemecTBo U XUMHUYeCKHe PeaKMU
1.1. [MoBTopenue u yraydjeHue 3HAHUI D 0 0 https://resh.edu.ru/subject/lesson/1521/start/
OCHOBHBIX pa3/ies0B Kypca 8 kiacca
1.2. |OcHoBHbBIE 3aKoHOMepHocTH |4 0 1 https://resh.edu.ru/subject/lesson/1521/start/
XHUMHYECKHX peaKkuuid
1.3. DaexkrposmTHyeckasi JHCCOMUAMSL. (S 1 1 https://resh.edu.ru/subject/lesson/1521/start/

XMMH4YeCKHe PeaKklii B pacTBopax

Wtoro no pazneny 17

Pasznea 2. HemeraJuibl M MX COeMHEHUS




2.1. |Oomasn XapakTepucruka (4 1 https://resh.edu.ru/subject/lesson/1521/start/
XUMHYECKHX 3JIEMEHTOB VIIA-
rpynnbl. I'ajiorensl

2.2. |O6mast XapaKTepuCcTHKA O 1 https://resh.edu.ru/subject/lesson/1521/start/
XMMHYECKUX 3J1eMEHTOB VIA-
rpynnbl. Cepa u ee coeJMHeHHS

2.3. |O6masn XapakTepucTuka |/ 1 https://resh.edu.ru/subject/lesson/1521/start/
XHMHUYECKHX 3JIEMEHTOB VA-
rpynnbl. Asor, d¢ochop H HX
coeIMHEeHHs

2.4. |Oomasn XapaKTepucTHKa (8 1 https://resh.edu.ru/subject/lesson/1521/start/
XUMHYECKUX 3JIEMEHTOB IVA-
rpynibl.
Yriepon ¥ KpeMHHMH M HX
coeIMHEeHHs

Htoro no pazaeny 24

Pa3znen 3. Merasliibl M MX COeMHEHUSA

3.1. |O6mmue cBoOliCTBa METAJLIIOB 4 1 https://resh.edu.ru/subject/lesson/1521/start/

3.2. Baxueiimmue MeTa/uibl W ux (16 1 https://resh.edu.ru/subject/lesson/1521/start/
COCIMHCHUSA

HToro no pasnemny: 20

Pasznen 4. Xumus u okpy:xaomnias cpeaa

4.1. |BemectBa m MaTepHuaJibl B KH3HH [3 Vxaxwurte yacel  |https://resh.edu.ru/subject/lesson/1521/start/
yeJI0BeKa

Mrtoro no pazneny: 3

Pe3epBHOE Bpems 4

OBIIEE KOJIMYECTBO YACOB TIO68 6

[TPOI'PAMME




Paznea I11. TeMaTuyeckoe NJIAHMPOBAHHE C YKA3aHUEM KOJMYECTBA YaCOB, 0TBOAMMBIX HA OCBOEHH €

KaKI0i TeMbl

8

KJIACC
Ne ni/mm Kou-Bo [Ipumeuyanue
Ne B Tema ypoka 4yacoB |(MCIOJIb30BAHUE
n/m (reme o0opynoBanus Touku
pocTa)
[lepBoHaya/IbHbIE XUMHYECKHE TOHATHS (254)
1 1 [Ipenmer xumun. Tena u BeliecTna. 1
OcHOBHBIE METOJbl MO3HAHMS: HaOJNIO/ICHHUE,
M3MEpEHUE, SKCIICPUMEHT.
2 2 [Ipaktuyeckas pabora Nel. JlaGoparopHoel [{ndporas nabopaTopus
000pyI0BaHNE U TIPHEMBbI OOpAIlEHUs C HUM, RELEON
[IpaBuiia Oe3omnacHOi pabOTHl B XMMHUYECKOH L{udposoii JaTYNK
naboparopun. CTpoeHUE IIaMEHU. TeMIIepaTypbl
CnuproBka CBeya.
3 3 Du3nYecKue U XUMUIECKHE SBICHUS 1
4 4 Uucteie BemectBa U cMmecu. CrnocoOsil
pa3aeneHus cMecen
5 3) [Ipaktnyeckas  pabora  Ne2.  Owumcrkall
3arpsI3HEHHON NOBAPEHHOU COJIH.
6 6 ATom. Mosekyna. 1
7 7 XUMHYECKUN DJIEMEHT. 3HAKW XUMHUYECKHX |1
HIIEMEHTOB
8 8 [TpocThie U CIIOXKHBIE BELLIECTBA. 1
9 9 BaneHTHOCTh 1
10 |10 3aKOH ITOCTOSTHCTBA COCTaBa BEUIECTBA. 1
11 11 Xumunueckue GopMyiibl. MHAEKCHI. 1
12 12 OTHOCUTENBHAsT aTOMHAasg W MOJeKyJsipHas|l
MacChl
13 |13 MaccoBast 0N XUMHYECKOro »ieMeHrta B|l
COETMHEHUH.
14 (14 Brruucienue MaccoBOil J0MM XUMHYECKOro|l
hIIEMEHTA 10 POopMyJie COSTUHEHHUS.
15 |15 'YcraHOBiIEHUE npocreimeit hopmybi|l
BEIIIECTBA [0 MACCOBBIM JIOJISIM
XUMHUYECKHX 3JICMCHTOB.
16 (16 MaccoBast 01 XUMHYECKOTO »djeMeHTa B[l
COCIMHECHUHT
17 |17 3aKOH COXPAHEHUS MACChI BEIIIECTB. 1 BECbl TEXHOXUMHUUYECKUE WIIY
JIeMOHCTpallMOHHBINA IKCIEPUMEHT. «3aKOH DIIEKTPOHHBIE; CBeYa; KOJI0a
COXpaHEHHUS MaCChl BEUIECTBY» mIockogoHHas 250
M, JIOKKAa JJIs  COKUTaHUS
BEIIIECTB
18. |18. [ Xummueckue ypaBHeHHs. Koapdummenter. |2
19 |19
20 20 YcnoBust 17§ MPU3HAKU npotekanusi|1

XUMHUYCCKHUX peaKI_II/Iﬁ .




21 21 [IpakTiueckass  pabora  Ne3.  [Ipuznakm|l
MPOTEKAHUS XUMUYECKIX PEAKITHIA.

22 |22 Monb — eauHUIIA KOJIMYECTBA BellecTna.(l
MomnsipHas macca.

23 23 MoutsipHasi Macca. 1

24 24 KonrtponbHas padora Nel mo teme 1
«IlepBoHaYaTHHBIC XUMHUYECKHE TTOHSITHSDY

25 |25 BbruuciieHusi 1Mo XUMHYECKHM ypaBHEHHsIM1
KOJINYEeCTBA, 00BEMa, MacChl BeUIECTBA I10
KOJIMYECTBY, 00BbEMY, Macce pPEeareHTOB WM
[POIYKTOB PEaKIUH.

Kucaopoa. Bogopoa (94)

26 (1 Kucnoposx — XuMU4ECKHM 251eMeHT U npocroe|l
BerectBo. O30H. CocTaB BO3ayXa.

27 |2 du3uueckue U XUMUYECKHe  CBOMCTBa|l
KHCIIOPO/IA.

28 3 [TosrydyeHue v NpUMEHEHUE KUCIopoa. 1

29 4 [Ipaktnyeckas pabora Ned. Ilomyuenue|l
KHCJIOPO/1a ¥ N3yYSHHE €TO CBOMCTB.

30 5 Boaopoa — XMMHYECKHI 3JeMEeHT u mpocToe|l
BemiecTBo. [lomydyenue Bogoposa B
nmabopatopuu.  Ilomydenue  Bogopoaa B
POMBIIICHHOCTH.

31 |6 dusnueckne U XMMHYECKHE  CBOMCTBa[l
Bosiopoja. [Ipumenenue Bogopoa.
KadecTBeHHBIE peakIMW Ha Tra3o000pa3HbIC
BelecTBa (KUCIOPOI, BOAOPO).

32 |7 [Ipaktnyeckas pabora Ne5. Ilomyuenue|l
BOJIOPO/IA U H3yUECHHE €TO CBOMCTB.

33 18 3akoH ABoraapo. MomsipHblii 00beM raszos. |1
OO0beMHbIE OTHOILLIEHUS Ta30B MIPU
XUMHYECKHUX PEaKIusX.

34 9 BBIYMCIICHUS] TI0 XUMHUYECKHM ypaBHEHUsM |1

KOJIMYECTBA, 06’BCMa, MacCcChbl BEICCTBA 110
KOJINYCCTBY, 061>eMy, MacCe€ pCarcHToOB HJIN
IMPOAYKTOB pCAKIINH.

Bonaa. PactBopsbl. (54)
35 1 Bona B mpupome. KpyroBopor Boabl Bl npuOop  UIsl  ONBITOB G
npupoge. Dusznyeckne U XUMHUYECKHUE HIIEKTPUYECKUM TOKOM,;
CBOMCTBaA BOJIBI. JleMOHCTpaIlIMOHHBIN MCTOYHUK ITIOCTOSSHHOI'O TOKA!
HKCIIEPUMEHT . npobupku  — 2 mT. |
«PaznosxeHue BO/IbI AIEKTPUICCKUM TOKOM. MIPOHYMEPOBAHHEIE;
ITy4YHHKA,; CIIUPTOBKA,
MpoOKK — 2 1T, TUHIIET.
36 2 PactBopsl. PacTBOprMOCTh BemecTs B Bone. |1
Konnentpanust pactBopoB. MaccoBas 1onst
PacTBOPEHHOTO BEIIECTBA B PACTBOPE.
37 3 Pacuer MaccoBoil oM pacTBOpeHHOro|(l

BEIIIECTBA B PACTBOPE.
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38 4 [IpakTuueckas padora Ne6. [Ipuroronenue |1
PacTBOPOB C OIIPENEICHHON MacCOBOU A0JeH
[PaCTBOPEHHOI'O BEUIECTBA.
39 P KonTtposibHast padota Ne2 1o teme 1
«Kucnopoa. Bonopoa. Bonay.
OcHOBHBIE KJIACCHI HEOPraHMYeCKuX coequHenni (174)
40 |1 Oxkcuapl. Kimaccudukamnms. Homenkmnarypa 1
41 2 du3nueckue CBOMCTBa OKCUA0B. Xumudeckue|l
CBOMCTBA OKCHJIOB.
42 3 [TosrydyeHue ¥ NpUMEHEHUE OKCUIOB. 1
43 |4 OcnoBanus. Knaccugpukanus. Homenknarypa (1
44 5 Duznueckue CBOICTBA OCHOBaHMH.[1
[TonydyeHne OCHOBaHU.
45 6 XuMu4eckue CBOWCTBa ocHOBaHMiA {1 [{udposas nabopaTopus
JlaboparopHslii onbIT . «OcHOBanus .Peaxius RELEON
HEUTpaIM3aL AN [{udpoBoit pH. mratuB ¢
3KUMOM; TISITh
XUMHYECKHX  CTakaHoB (25
MJT); TPOMBIBAJIKA.
46 |7 Kucnorsl. Knaccudpukanus. Homenknarypa. (1
Dusznyeckue CBOMCTBA
KHCIIOT.
47 8 [TomydeHue u NpUMEHEHUE KUCTIOT. 1
48 9 XUMHUYECKHE CBOMCTBAa KHUCIOT. Peakmus(l
HeWUTpaIu3aluu.
49 |10 HuKaTophl. N3menenue okpackwu|l
WHIMNKATOPOB B PA3ITUYHBIX Cpeax.
50 (11 Counu. Knaccugukanus. Homenknarypa. 1
Du3nuecKue CBOKWCTBA COJIEH.
51 12 [TosrydyeHne ¥ IpUMEHEHHUE COJIEH. 1
52 |13 XYUMHUYECKUE CBOMCTBA COJIEH. 1
53, (14, ['eHeTnueckas  CBsI3b  MEXKIy  KJaccammu|2
54 |15 HEOPTraHUYECKUX COCTUHEHUI.
55 |16 [TpakTideckas  pabora  Ne7.  Pemenugl [{udposas naboparopus
DKCIIEPUMEHTAJIBHBIX 3a1a4 110 TEME RELEON
«OCHOBHBIE KJIaCChI HEOPTaHWYECKHX [{udpoBoii pH. mratuB ¢
coenuHeHui». «Onpenenenue pH pacTBOpoB 3OKUMOM; TISITh
KHACJIOT U IEJI0Yei» XAMHYECKUX  cTakaHoB (25
MJT); TPOMBIBAJIKA.
56 (17 KontpomnbHas pabora Ne3 o reme 1
«OCHOBHBIE KJIaCChI HEOPTaHUYECKUX
COCIUHEHUI.
Crtpoenue aroma. Ileprmoauveckuii 3aKOH M NepPUOAUYECKAS

cucrema xumnuecknx djemMenToB /I.U. MenaeneeBa (54)

57 |1 CTpoeHue aToMa: si1po, SHEPreTHUECKUI 1
ypoBeHb. CocTaB sapa aroMa: TPOTOHHI,
HEUTPOHBI. M30TOMBI.

58 |2 [Teproaraeckas CHCTEMa XUMHUYICCKHAX 1
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hinemeHToB .M. Menpaeneepa. ®duszmdeckui
CMBIC]I aTOMHOTO (TIOPSIAKOBOIO) HOMEpA
XUMUYECKOIO 3JIEMEHTA, HOMEpa TpyHIbl U
[eproaa NEPUOIUIECKON CUCTEMBI.

59 3 [lepuonnueckwuii 3akoH [[.11. Menneneena. 1
60 4 CTpoeHHEe IHEPreTHYECKUX ypoBHeW aTtomonl
nepBblx 20 XMMHUYECKMX  3JIEMEHTOB
nepuoauyeckoit cucremsl J1.1.
Meneneesa.
61 5 3aKOHOMEPHOCTH W3MEHEHHsI CBOMCTB aTroMoBl
XMMHYECKHX 3JIEMEHTOB U MX COEIMHEHUH HA
OCHOBE  IIOJIO)KEHHMSI B  IIEPUOANYECKOMN
cucteMe .M. MenneneeBan CTpoeHHs aToMa.,
3nauenue [lepuonnyeckoro 3axona /1.1.
Menneneena.
CTpoeHue BenecTB. XUuMHYecKasi CBA3b (44)
62 |1 MoHHas CBSI3b. 1
63 2 DIEKTPOOTPULIATEIBHOCTD aromos|(1
XUMHUYECKHX  37eMeHTOB.  KoBasieHTHas
XMMHUYECKAs CBSI3b: HEMOJSIpHAs U MOJSIpHAsl.
[ToHsiTHE O BOIOPOIHOM CBSI3U U
ee BIMAHMM Ha (HU3NYECKUE CBOMCTBA
BEIIIECTB HA IPUMEPE BOJIBI.
64 3 MerTannnueckas CBs3b. 1
65 {4 THIbl KPUCTAJUIMYECKUX PEIIECTOK (aTomHas, (1 [{udposas naboparopus
MOJICKYJIsIpHAsl, HOHHAS, RELEON
MeTaJlIn4ecKas). 3aBUCUMOCTb (PU3MUECKHUX [{udpoBoii naTunk
CBOICTB BEILLIECTB OT TUIA TEeMIepaTypbl  IIATUHOBBI]
KpUCTANIMYEeCKO  pemerkn. DUHAHCOBAS TaTYUK TEMITEPaTypPhI
CPAMOTHOCTB. JIEMOHCTpAllMOHHBIN TEPMOIapHBIN
bkcriepuMeHT.  «Temmeparypa  IUIaBIeHUS
BEIIIECTB C Pa3HBIMU THUIIAMU
KPUCTAIIMYECKUX PELICTOK»
XuMnueckue peakiuun (34)
66 [1 Crenenb okucnenus. OnpenencHue 1
CTETIEHU OKHCJIEHUS aTOMOB XUMHUYECKUX
DIIEMEHTOB B COCMHEHMSIX.
67 2 Oxucnurens. BoccraHoBUTENb. 1
68 3 KontpomnbHas padora Ned o reme 1
«Ctpoenne aroma. [lepuogmueckuii 3aKoH
JI.11. MenpneneeBa. CTpoeHHUE BEILIECTBAY
I[HoBTOpeHue (24)
69, |1,2 |[[loBTOpEeHUE 2
70
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KJIACC

Ne ni/m Kou-Bo [[Ipumevyanue
Ne B Tema ypoka 4acoB |(MCIIOJIb30BaHMeE
n/m [reme o0opynoBanus Touku
pocTa)
XuMunueckue peakunu(24)
1 1 CreneHb OKHCIICHHUS. Oxwucnutens.|1
BoccranoBurenb
2 2 CymHOCTb OKHUCITUTEITbHO-BOCCTAHOBUTENbHBIX |1
peaKIuii.
Kucaopoa. Bogopoa (14)
3 1 TennoBoii 3 (HEKT XUMUYECKUX PEaAKIIHMA. 1 [{udposas mabopaTopus
[TonsiTrie 00 PK30- M FIHAOTEPMHUECKUX RELEON
peakiusax. JJeMOHCTpalMOHHBIN SKCIEPUMEHT. [{udpooit JATYUK
«TerutoBoii 3¢ (heKT pacTBOPEHHUS BELIECTB BBOIEC) TEMIIEPATyPbI
[JIaTUHOBBII
Xumnueckue peakuun (94)
4 1 [loHsiTHE O CKOPOCTH XHMHYECKoW peakuuu|l Lludposas maboparopus
DaKTOPhI, BIMAIONIMEC HA CKOPOCTh XUMHUYECKOH RELEON
peakuuu. [lonsitre o katanuzarope. [{udposoit naTunk
JleMOHCTpallMOHHBINH OMBIT. «M3ydueHne BIUSHUS TeMIepaTypbl
pa3TUYHBIX (PaKTOPOB [TATUHOBBIH
Ha CKOPOCTh PEAKIIUN)
5 2 Knaccudukanus  xuMudeckux  peakiuid 1ol
Pa3IUYHBIM  TMPU3HAKAM: YHUCIy H  COCTaBY
WMCXOIHBIX M TOJYYEHHBIX BEIIECTB; HW3MEHEHHUIQ
CTCTICHEHW OKHCJICHHSI aTOMOB XMMHYECKHX
DIIEMEHTOB;  TOTJIOUICHHIO WM  BBIJEICHUIQ
DHEPTHUH.
6 3 DJIEKTPOIUTHYECKAS TUCCOLUALINS. 1
7 4 DJIEKTPOIUTHI U HEITIEKTPOIUTHI. VIOHBI. 1 [udposas naboparopus
KatnoHs! 1 aHnOHBI. JITabopaTOpHBI ONBIT . RELEON
«CubHBIE U CITa0BIe DTIEKTPOIUTHD) [{udpoBoit maTumk
DIIEKTPOIIPOBOAHOCTH
8 5 DIEKTPOITUTHUECKAS JIUCCOLIAITUS KHCIOT,(1
L1EJI0YEH U COJIEH.
9 6 Peakin MOHHOTO 00OMEHa 1
10 |7 Y cnoBust MpOTEKaHMs peakinii MIOHHOTO oOMeHa. (1
11 8 [Tpaktuyeckas pabora Nel. Peaxnuwm wonnoro |[1 [{udposas mabopaTopus
oOMeHa. RELEON
[{udposoii JTATYHK
HIIEKTPOIIPOBOAHOCTH
12 9 KonTponbHas padota Nel mo teme 1
«XHAMHUYECKHE PEAKIIAN.
Hemertasusl 1V — VI rpynn u ux coennnenust (264)
13 |1 [lonoxeHnne HeMeTaJuUIOB B Inepuoanyeckoi|l
crCcTeMe XUMUYEeCKHX deMeHToB J[. 1.




MemnneneeBa. O01ue CBOWCTBA HEMETAIUIOB.

14 2 ["asioreHsl: GU3NYECKUE U XUMHUYECKHUE CBOMCTBA. (1

15, 13,4 |CoennneHus TraJIOr€HOB: XJIOpOBOIOPO/, (1

16 XJIOPOBOJOPOIHAS KUCIIOTA U €€ COJIH.

17 5 Cepa: pu3nUecKue 1 XMMHUYECKUE CBOKCTBA. 1

18 6 CoeqMHEHHsI CEephl:  CEPOBOJOPOM,  CYIbhuabL(l
OKCHJIbI CEPBHI.

19 7 CepHHUCTAs ¥ CEPOBOJOPOAHAS KUCIOTHI M UXCOJH. (1

20, 8,9 |Cepnas kucmuora. 1

21

22 (10 KonTtposbHast padota Ne2 1o teme 1
«Hemeramib»

23 11 A30T: (pU3NYECKHE M XUMHUECKUE CBONCTBA. 1

24 (12 AMMUaK 1

25 (13 Cosn ammoHwus1. JIabopaTOpHBIii OIIBIT. 1 Lludposas maboparopus
«O0pa3oBaHue cosieit aAMMOHUSD» RELEON

L{udposoii JATYUK
HIIEKTPOIIPOBOTHOCTU

26 (14 [IpakTuueckas padora Ne2.Ilonyuenue ammuaxa u|l
M3y4eHHE er0 CBOMCTB.

27 |15 Okcuabl a3oTa. 1

28, |16, A30THAs KACJIOTA U €€ COJIH. 1

29 |17

30 (18 dochop: hpu3MIecKre 1 XMMHUYECKHUE CBOKCTBA. 1

31 |19 Coenunenust  docdopa: okeua  ¢pocdopa (V)1
optodochopHast KUCTIOTa U €€ COJIH.

32 20 Vraepox: ¢pusndeckue U XuMu4eckue cBoiictea. |1
AJoTponusi yriaepoja: aimas, rpadur, KapOuH,
GbyIIepeHsl.

33 |21 Coenunenus yriepona: okcuabl yriepoaa (I1) ul
(V).

34 22 CoenuHeHHs yriepoja: yrojbHas Kuciora u eell
COJIH.

35 23 [ IpakTryeckast pabota Ne3. [Tonyuenue|l
YTJIEKUCIIOTO Ta3a U U3Y4YEHHE €ro CBOMCTB.

36 |24 KpeMHMil 1 ero coeTMHEeHusI. 1

37 25 [IpakTryeckas pabota Ned. Pemenue|l
HKCIIEPUMEHTATBHBIX 33134 10 TeEME
«Hemeramnsl IV — VII rpynn u uxcoenuHeHui».

38 |26 KonTponbHas padota Ne3 mo Teme 1
«HemeTtamib

MeTtauibl 4 uxX coequHeHus (144)

39 11 [TonoxxeHne MeTamioB B HEPUOAUYECKOM 1
cHUCTEME XUMHYECKUX 3JIEMEHTOB JAMN.
MenpeneeBa. Obmue pu3nIecKue CBOMCTBA
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MeTanaoB. OuHaHCcoOBas T'paMOTHOCTD.

40 2 Metauibl B TpUposie W O0mme CcrnocoOsl  ux|(1l
MOJTyYESHHUS.

41 3 OO011e XMMUYECKHE CBOMCTBA METAJIOB: peakiuu (1
C HEeMEeTaJIaMH, KUCIIOTaAMH, COJISIMH.

42 4 DIIEKTPOXUMUYECKUN PsiJT HAPSKEHU MeTauioB. (1

43, 5,6 [[IlemouHbIC METAUIBI U X COSAUHCHUS. 2

44

45, |7,8 [[IlemouHO3eMeNIbHBIC METAJIBI M UX COCIUHCHHS. |2

46

47 |9 AJTIOMUHU. 1

48 (10 AM(DOTEPHOCTH OKCHIA U TUAPOKCH A aTFOMUHMS. |1

49 |11 PKeneso. 1

50 |12 CoenMHEHHS JKele3a M WX CBOMCTBa: OKCHIBI, |1 [{udposas nabopaTopus
rugpokcuabl U conu xenesa (11 u II1). RELEON
JlaGopaTtopHsbiii onbiT N2 11. «XKeneso. [{udpooit JATYUK
OKHCIICHHE Kelie3a BO BIAYKHOM BO3TyX e TaBJICHUS

51 |13 [IpakTuueckas padora NeS. Perenne 1
DKCIIEPUMEHTAIBHBIX 3a/1ad 10 TeMe «MeTaibl U
WX COCTUHEHUS.

52 |14 Kontposbnas padora Ned4 o teme «Metasisl u uxl

COCAMHCHMA)

[lepBoHaya/IbHbIE CBeeHUsA 00 Opranuyeckux Bemecrpax (144)

53, |1,2 [[lepBoHaYaibHBIC CBEACHHS O CTPOCHUN 2

54 OpTraHUYECKUX BEIIECTB.

55, 3,4 |YrmeBomopojbl: METaH, 3TaH. 2

56

57 B 'YTJ1€BOIOPO/IBI: STHIIEH. 1

58 |6 VIcTOYHMKM ~ yIJI€BOOPOJIOB:  MPUPOAHBIA  Ta3,l
HE(Th, YrOb.

59 |7 Kucnoponcoaepxamuye  COCIUHEHUS:  CIUPTHIL
(MeTaHoJI, 3TaHOJ, TJIUIEPHH)

60, (8,9 |Kucmopocoaepxaiiue coOeTuHCHHMS: 2

61 KapOOHOBBIE  KHUCJIOTHI  (YKCyCHast  KHCIIOTa,
CTEapHHOBAs U OJICMHOBAs! KUCIIOTHI,
AMUHOYKCYCHas KUCJIOTa).

62 (10 bronornuecky BaKHbIE BEIIECTBA: )KUPBI. 1

63 (11 bronornuecky BaKHbIE BEIIECTBA: TIIIOKO3a. 1

64 |12 bronorndecku BaxKHbIE BELIECTBA: OCIKH. 1

65 (13 KonrponbHas pabora Ne 5 «llepBoHauanbHble|l
CBE/ICHUS OPIraHUYECKUX BEIIECTBY.

66 (14 XUMHUECKOE 3arpsisHEHHE OKpyskaroliei cpes u|l
€T0 MOCIIEICTBUSI.

OCHOBHBIE KJIACChl HEOPTraHUYECKUX COeUHEeHU (24)

67 |1 [IpobGnema 6€30macHOTO UCITOIH30BAaHUS BemecTB (1

1

XHUMHUYCCKHX peaKLII/Iﬁ B
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[MOBCETHEBHOM )KU3HU.
68 |2 TokcuuHble, TOprOYME€ ©  B3pbIBOOMNAacHbIe|l
BeliecTBa. beiToBas xuMuueckasi rpaMOTHOCTb.
I[oBTOpeHue (2u)

69, (1,2 [[loBTOpeHume 2
70

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHUKAS KJIACC

Xumus. 8 knace/T'abpuensn O.C., Ocrpoymo U.I'., Cnagkos C.A., AKIIMOHEPHOE OOIIECTBO
«M3narenscTBO «IIpocBemeHme,
Beenurte cBOM BapuaHT:

9 KJIACC

Xumus. 9 knace/T'abpuensn O.C., Octpoymo U.I'., Cnagkos C.A., AKIIMOHEPHOE 0OIIECTBO
«3narenscTBo «IIpocBemenney;
Beenurte cBOM BapuaHT:

METOANYECKUE MATEPHUAJIBI U151 YYUTEJIAS8 KJIACC

9 KJIACC
YMK TI'a6puensu O.C.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHETS8 KJIACC

9 KJIACC
POIII

MATEPUAJBHO-TEXHUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'OITPOLIECCA

IIPOEKTOP, KOMITBIOTEP

YYEBHOE OBOPYJIOBAHHUE

OBOPYAOBAHME /UIA ITPOBEJAEHUSA ITIPAKTHYECKHUX PABOT

PEaKTHUBbI, XUMHYECKOE 060py)1013a}me
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