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I IlnaHupyemble pe3yJbTaThl OCBOEHHS Y4eOHOT0 MpeaMeTa, Kypca.

1.1 IIpeameTrHble pe3yJIbTaThI

B pe3yJabTare u3yucHuss XuMHUHA HA 0a30BOM YpoBHE oﬁyqammnﬁm HAYYIUTCH:

packpbIBaTh Ha IIPHUMEpPaxX pPoJb XMMUH B (JOPMUPOBAHNH COBPEMEHHON HAyYHOW KapTHHBI MUPa U B IPAKTHYECKOH /e TEIBHOCTH YEI0BEKa;

JIEMOHCTPUPOBATh Ha MPUMEPax B3aUMOCBS3b MEX/Y XUMHUEH U IPYyTUMHU €CTECTBEHHBIMHI HaYKaMH;

noHnMaTh pusuueckuii cmuicn [lepronnyueckoro 3akona J[.1. MenzeneeBa 1 Ha €ro OCHOBE OOBSCHSTH 3aBUCUMOCTh CBOMCTB XMMUYECKHMX JIEMEHTOB ¥ 00pa30BaHHBIX MU BELIECTB
OT DJIEKTPOHHOTO CTPOCHUS aTOMOB;

OOBSICHATH IPUIUHBI MHOTOO0OPAa3Hs BEIIECTB Ha OCHOBE OOIMIMX MPEACTABICHUN 00 X COCTaBE M CTPOCHU;

NPUMEHATH IPaBUJIa CHCTEMAaTHYECKON MEXTyHAPOAHON HOMEHKIIATYPhI KaK CPEACTBA pa3iIMYCHHs 1 HICHTU(HUKALIMY BEIECTB MO UX COCTaBY U CTPOCHHIO;

XapaKTepU30BaTh OPraHWYSCKHE BEIECTBA 110 COCTABY, CTPOCHHIO M CBOMCTBAM, YCTaHABJINBATD IPHUMHHO-CIICACTBEHHBIC CBSI3H MEXIY JaHHBIMHU XapaKTepPUCTUKAMH BELIECTBA;
NPUBOIUTH MIPUMEPHl XUMUYECKAX PEAaKLHH, PACKPBIBAIOIINX XapaKTepHBIC CBOWCTBA THIIMYHBIX MPEICTaBHTEICH KIACCOB OPraHUYECKUX BEIICCTB C LGB0 WX HIACHTU(QHKALMN U
00BsACHEHHUS 00JIACTH IPUMECHEHUS;

MMPOTHO3UPOBATH BO3MOKHOCTD NPOTECKAHUA XUMHNUYCCKUX peaKL[I/Iﬁ Ha OCHOBE 3HAHUM O THUIIaX XUMHUYECKOU CBSI3U B MOJICKYJIaX pE€arcHToOB U UX peaKHHOHHOﬁ CHOCO6HOCTI/I;
HCIOJIb30BaTh 3HAHUA O COCTABEC, CTPOCHUU U XUMUYCCKUX CBOMCTBaX BCHICCTB AJIsA 6e3OHaCHOFO MMPUMCHCHUA B HpaKTH’-IeCKOfI JESITCIIbHOCTH,

BJIaJIETh NMPABUIIAMH U ITpUEMaMH 0e301acHON paboThl C XMMHYECKUMHU BEILIECTBAMH U J1a00paTOPHBIM 000pPYyI0BaHUEM;

yCTaHaBJIMBAaTh 3aBUCHMOCTb CKOPOCTH XHUMHYECCKON pC€akiuu U CMCUHICHUSA XUMHWYCCKOI'0 PAaBHOBECHA OT Pa3JIMYHBIX (baKTOpOB C LCJIbIO ONPCACIICHUSA ONTUMAJIbHBIX yCHOBI/Iﬁ
MMPOTCKaHUA XUMHUYCCKUX MPOICCCOB;

NPUBOIUTH IPUMEPHI THAPOJIN3A COJIEH B TOBCETHEBHOM J)KU3HHU YETIOBEKA;

TPUBOIUTE IPUMEPBI OKHCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEaKIMi B IPHPOJIE, IPOM3BOICTBCHHBIX IIPOLIECCaX U KU3HEACSITSIBHOCTH OPraHU3MOB;

HPUBOIUTH IPUMEPHI XUMHUYECKUX PEaKIUH, PACKPBIBAIOIINX OOIINEe XUMUYECKHE CBOCTBA IIPOCTHIX BELIECTB — METAIIOB U HEMETAILIOB;

BJIAJICTh NIPAaBUIIAMU 0E30MacHOT0 OOpAICHHs ¢ €KHMH, TOPFOYMMH H TOKCHYHBIMHU BEIIECTBAMH, CPEICTBAMH OBITOBON XHMHHU;

OCYIIECTBIIATH MIOMCK XMMUYECKON HHOOPMAIIMK IO Ha3BaHUAM, HICHTH(HUKATOPaM, CTPYKTYPHBIM (JOpPMYyJiaM BEIECTB;

KPUTHYECKH OLIEHMBAaTh M WHTEPIPETHPOBATh XMMHUYECKYI0 HH(OPMAIMIO, COAEPKAIIYIOCs B COOOIIEHHAX CPEJACTB MaccoBOi MH(opmanmu, pecypcax HHrepHera, HaydHO-
MOMYJIAPHBIX CTAThsX C TOYKH 3PEHUS €CTECTBEHHO-HAayYHO KOPPEKTHOCTH B I[EIISIX BBISBICHHS OIIMOOYHBIX CYXKICHUI 1 popMUpOBaHMs COOCTBEHHO MO3UIUH;

MPEACTABIIATE YT PECIICHUA r100aIbHBIX npo6neM, CTOAMINX TIEPE UCTIOBEYECCTBOM: IKOJIOTHUUCCKUX, SOHCPTCTUYECKUX, ChIPbEBLIX, U POJIb XUMHUU B PECHICHUN DTUX npo6neM.

1.2 MeranpeameTHble pe3yJibTaThbl

MeTtanpeaMeTHBIMH pe3yJIbTaTaMH OCBOSHHMS BHIITYCKHUKAMH CpeHeH (TT0JTHO#) 00mIel IIKOIIBI TPOTrpaMMBbl 110 XUMHH SIBIISTIOTCS:
1.2.1. PeryasituBubie YY/I:

CaMOCTOSITENBHO OIPENENATh LI, 33/1aBaTh apaMeTPhl U KPUTEPUH, 110 KOTOPHIM MOKHO OIPENEINTh, YTO 1IeJb JOCTUTHYTA;

OIICHUBATh BO3MOJKHBIC MOCIICICTBYSI TOCTHIKCHUS TIOCTABICHHOM 1IETIH B ICATCIIEHOCTH, COOCTBCHHOM JKU3HU U JKU3HU OKPYIKAIOIIUX JIFOACH, OCHOBBIBAsICh HA COOOPAXKCHHSIX ITUKU
U MOpaJH;

CTaBUTH ¥ POPMYITUPOBATH COOCTBEHHBIE 3a7]a9H B 00pa30BATEILHON IEATENHPHOCTH M JKU3HEHHBIX CUTYAIUsX;

OIICHUBATH PECYPCHI, B TOM YHUCJIC BPEMSA U APYTUEC HEMATCPUAIIBHBIC PECYPCHI, H€O6XOHI/IMBIG JJIST JOCTUXCHUSL TNOCTaBJIECHHOMN JA(SAING

BI)IGI/IpaTB IIYyTh JOCTUXXCHUA LEJIH, TNIAHUPOBATH PCIICHUE ITOCTABJICHHBIX 3a/1a4, OITUMHU3NUPYA MAaTCPHUAJIbHBIC 1 HEMATCPHUAJIBHBIC 3aTPAThI;

OpraHu30BBIBATH Y (HEKTUBHBINA IOUCK PECYPCOB, HEOOXOIUMBIX JJISl JOCTHKCHHS TTIOCTABJICHHOW 11EJIH;

COTIOCTaBIIATH MOJIYYCHHBINH Pe3yNIbTaT JeSITeIbHOCTH C TIOCTABICHHON 3apaHee MEebio.

IHo3naBarenbubie YY/I:

HUCKaTb WU HaXOJHThb O606III€HHLI€ CITIOCOOBI peuieHud 3aaavd, B TOM 4YHUCJIE, OCYIICCTBIIATH pa3BepHyTBIﬁ I/IH(i)OpMaL[I/IOHHHﬁ INOUCK M CTAaBUTh Ha €0 OCHOBEC HOBLIC (y‘IC6HBIG n
HO3HaBaTeJ’ILHLI€) 3aJ1a4u,;

KPUTHUYCCKU OLCHUBATDL U UHTCPIPETUPOBATH I/IH(i)OpMaIII/IIO C pa3HbIX HO3HHI/II>1, pacrno3HaBaTb U (bl/IKCI/IpOBaTI) MIpOTUBOPECHUSA B I/IH(l)OpMaIII/IOHHI)IX HUCTOYHHKAX;



®  HCIIONB30BaTh PA3IMYHBIC MOJCIBHO-CXEMATHUECKHUE CPEICTBA AJISI IPEACTABICHNS CYIIECTBEHHBIX CBA3EH M OTHOIICHUH, a TAKKE MPOTHBOPEUNH, BHIIBICHHBIX B HHQOPMAIIMOHHBIX
HCTOYHHKAX;
e  HAaxXOAWTh W IPUBOIAWTH KPUTHUYECKHE APTYMEHTHl B OTHOIICHWH NEWCTBHH M CYKACHHH OPYroro; CIOKOWHO M pa3yMHO OTHOCHTBHCS K KPUTHYECKHM 3aMEYaHHSIM B OTHOIICHHWH
COOCTBEHHOTO CY)KICHUSI, PACCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;
®  BBIXOJUTH 32 paMKH Y4€OHOTO MPEIMETa U OCYIIECTBIISTD IeJICHANPABICHHBIN MOUCK BOBMOYXXHOCTEH ISl IMPOKOTO MEPEHOCa CPEACTB U CIIOCO0 OB IEHCTBHS;
®  BBICTpaMBaTh MHIMBHIYAILHYIO 00pa30BaTENbHYIO TPACKTOPHIO, YUUTHIBAs OTPAaHUYEHUSI CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIC OTPaHUUCHHUS;
e  MEHATH U yJACPXKUBATh pPa3Hble MO3ULIUHU B TO3HABATEIBHON JESTEIBHOCTH.
1.2.3. KommyHukatuBHbie YY J{
®  OCYLIECTBIISITH JICIOBYI0 KOMMYHHUKAIIHMIO, KAK CO CBEPCTHUKAMH, TaK U C B3POCIBIMU (KaK BHYTpHU 0Opa3oBaTebHON OpraHU3alliM, TaK M 3a ee IpejesiaMu), MoJ0upaTh NapTHEPOB
JUTSL I€I0BOM KOMMYHHUKAIIUHU UCXOS N3 COOOpasKeHNH Pe3yNbTaTUBHOCTH B3aUMOJCHCTBHS, a HE JINUHBIX CUMIATHII;
®  [IPU OCYIIECTBICHHH TPYNIOBOIl paboThl OBITh KaK PYKOBOJHUTENIEM, TaK M WICHOM KOMaH/BI B Pa3HbIX POJAX (TeHepaTop HaeH, KPUTHUK, UCTIOJHHUTEINb, BBICTYIAIOMINM, IKCIIEPT U
T.0.);
®  KOOPIMHHUPOBATH U BHIIOJHITE paboTy B YCIOBHAX PEAIbHOTO, BUPTYaIbHOTO M KOMOMHUPOBAHHOTO B3aUMOACHCTBUS;
®  DPa3BEpHYTO, JJOTHYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHHS C HCIIOJIb30BAHMEM aJeKBATHBIX (YCTHBIX M MUCEMEHHBIX) SI3BIKOBBIX CPEJICTB;
e  pacrno3HaBaTh KOH(IMKTOTCHHBIE CHTyallid M IPEJOTBpaIlaTh KOHQIUKTHI A0 WX aKTUBHOM (ha3bl, BBICTpaMBaTh JEIOBYI0 W 00pa3oBaTeNIbHYI0 KOMMYHHUKALWIO, U30eras
JINYHOCTHBIX OIICHOUHBIX CY)KICHHUH.
1) ucnonb30BaHNE YMEHHUH M HABBIKOB PA3IMYHBIX BUIOB IM03HABATEIBHON NESATENbHOCTH, TPUMEHEHUH OCHOBHBIX METO/I0OB TI03HAHUS (CUCTEMHO MH(GOPMAaIMOHHBIN aHAJU3, MOJICIHPOBAHHUE)
JUTA U3Yy4eHUSI Pa3IndHBIX CTOPOH OKpY’KaroIlel 1eHCTBUTENBHOCTH;
2) MCIONB30BaHUE OCHOBHBIX MHTEJUICKTYAIBHBIX OMepaluii: GopMyIupoBaHHe THIOTE3, aHAIN3 U CHHTE3, CPaBHEHHE, 0000IIeHNE, CHCTEMATU3AIIUsl, BBISBICHUEC MPHYHHHO-CIICICTBEHHBIX
CBSI3€H, IIOMCK aHAJIOTOB;
3) yMeHHe TeHepHpOoBaTh HIEH U ONPEEIATh CPEICTBA, HEOOXOUMBIE JUI MX pealn3annmy;
4) yMeHUe ONpEeeIsATh EH U 33141 AESTEIbHOCTH, BHIONPATh CPEACTBA PEATN3AIINH LIS U IPUMEHSTh UX Ha MPAKTHKE;
5) WCTMONIb30BaHME PA3IMYHBIX WCTOYHHMKOB JUIS TIOJMYYECHHUS XHMHUYECKOM HH(OpManuy, IMOHMMaHHWE 3aBUCHMOCTH COAEpXaHUS W (OpMBI TNpeACTaBICHUS HHPOPMAIMU OT Uelel
KOMMYHUKAIIMH U aJpecara.
1.3 JIuyHOCTHBIE Pe3yabTAThI
e  OpHeHTauus O0YyJaromUXCs Ha JOCTI)KEHHE JIMYHOTO CYACThS, pea3aluio MO3UTUBHBIX JKU3HEHHBIX MEPCHeKTHB, HHUIIMATHBHOCTh, KPEaTHBHOCTH, TOTOBHOCTh U CIIOCOOHOCTH K
JIMYHOCTHOMY CaMOOTIPEIEIEHUIO0, CTIOCOOHOCTh CTaBUTh L€ U CTPOUTH KU3HEHHBIE TUIAHBI;
® TOTOBHOCTbH M CIIOCOOHOCTH 00ECTIeYHTh ce0e M CBOMM OJIM3KHUM TOCTOMHYIO KU3HB B IIPOIIECCE CAMOCTOSTEIHHOM, TBOPUYECKOIT 1 OTBETCTBEHH O eATEIBHOCTH;
® TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS K OTCTAaMBAHHUIO JIMYHOTO JJOCTOMHCTBA, COOCTBEHHOTO MHEHHS, TOTOBHOCTh M CIIOCOOHOCTH BbIPAOaTHIBATh COOCTBEHHYIO MO3MIHIO IO
OTHOWIEHHUIO K OOIIECTBEHHO-TIONUTHYECKUM COOBITHSAM IPOLUIOTO M HACTOAIIETO0 HA OCHOBE OCO3HAHHUS U OCMBICIEHHUS MCTOPHHM, TYXOBHBIX IICHHOCTEH M JOCTIKCHHMH Hallei
CTpaHHI;
e [pPUHATHE M pealu3alus LEHHOCTeW 370poBOro M Oe3omacHOro oOpasa KHM3HH, OEpeKHOE, OTBETCTBEHHOE M KOMIICTEHTHOE OTHOIIEHHE K COOCTBEHHOMY (H3HYecKoMy H
MICUXOJIOTHUECKOMY 3/10POBbIO;
e  HENpUATHE BPEAHBIX NPUBBIYEK: KypEHUs, YIOTPEOIESHUS aIKOT0JIsl, HAPKOTHKOB.
e  HPAaBCTBEHHOE CO3HAHWE M IIOBEJCHHE Ha OCHOBE YCBOCHUS OOIIEYENIOBEYECKHX LEHHOCTEH, TOJIEPAHTHOTO CO3HAHWS W MOBEAEHWS B MHOJIMKYJIBTYPHOM MHpPE, TOTOBHOCTH U
CHOCOOHOCTH BECTH JINAJIOT C JPYTHMMH JIFOJIbMH, IOCTHIaTh B HEM B3aUMOIIOHUMAaHUS, HAXOUTh OOIINE LeJIM ¥ COTPYAHNYATD JJIS X JTOCTHXKCHUS,
e  CIIOCOOHOCTH K COTIEPEKHMBAHMIO U (OPMHUPOBAHUE TO3UTHBHOTO OTHOIIECHUS K JIFOJSIM, B TOM YHCJI€ K JIMIIaM C OTPaHWYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI M MHBAIHIAM; OepexHoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHNE K (PU3MUECKOMY U TICHXOJIOTHYECKOMY 3I0OPOBBIO APYTHUX JIOJIEH, YMEHHE OKa3bIBaTh IIEPBYIO TIOMOIITb;
e (QopMupOBaHHE BEIPAXKCHHOHN B MMOBEJCHUH HPABCTBEHHON MO3UIMHU, B TOM YHCIIE CIIOCOOHOCTH K CO3HATEIFHOMY BBIOOPY J0Opa, HPAaBCTBEHHOTO CO3HAHMS M ITOBEICHUS HAa OCHOBE
YCBOGHHS 00IIIeUeIOBEUECKUX [IEHHOCTEH 1 HPaBCTBEHHBIX YYBCTB (4E€CTH, JOJTa, CIIPABEUINBOCTH, MIJIOCEPANS U IPYKETI00ns);
®  DPa3BUTHE KOMIIETEHIMH COTPYJHUYECTBA CO CBEPCTHHKAMH, JETbMH MIAJIIETO BO3PACTa, B3POCIBIMH B 00pa30BaTEIbHON, OOLIECTBEHHO MOJE3HOH, y4eOHO-HUCCIE0BATENbCKOM,
IIPOEKTHOHN U APYTUX BUAAX JESITENbHOCTH.
e  MHPOBO33pPEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAayKM, 3HAUUMOCTH HAyKH, TOTOBHOCTb K HAay4YHO-TEXHMYECKOMY TBOPYECTBY, BJIAJEHHE AOCTOBEPHOU
nHpopmanuei o IepeoBbIX JOCTHKEHHUIX U OTKPBITHSIX MUPOBOI N OT€YECTBEHHOI HayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUIX 00 YCTPOMCTBE MUpa U O0IIECTBa;



® TOTOBHOCTb U CIIOCOOHOCTH K 0OPa30BaHUIO, B TOM YHCIIE CAaMOOOPA30BAHHUIO, HAa MIPOTSHKEHUU BCEH )KU3HU; CO3HATENILHOE OTHOIICHUE K HEMPEPHIBHOMY 00pa30BaHHIO KaK YCIOBHUIO
YCHEHOH MpodeCCHOHATBHON M 00IIECTBEHHOU IEATEIBHOCTH,

®  DKOJIOTHYECKAasl KyJIbTypa, OEpeHOE OTHOLICHHsS] K POIHOM 3emie, MpUPOIHbIM OorarcTBam Poccvu M MHpa; MOHUMAHHE BIUSHUS COLMANTbHO-IKOHOMHYECKHX MPOIECCOB HA
COCTOSIHUE TIPUPOJTHON U COLUALHON CPEIbI, OTBETCTBEHHOCTh 32 COCTOSIHUE MPUPOJIHBIX PECYPCOB; YMEHUS M HABBIKH Pa3yMHOTO MIPHPOIOIOIB30BaHUS, HETCPITUMOE OTHOIICHUE K
JIEHCTBUSM, MPUHOCSIIUM BPEJI IKOJOTHH; TPUOOPETCHHE OTBITa 3KOJIOT0-HANPABICHHOHN NeATeIbHOCTH,

®  3CTETUYECKOC OTHOIICHUS K MUPY, TOTOBHOCTH K 3CTETHUECKOMY O0YCTPOUCTBY COOCTBEHHOTO OBITA.

®  OCO3HaHHBIN BBIOOD OyAyIIeH mpodeccun Kak MyTh U CIOCO0 peanu3aiuu COOCTBEHHBIX KU3HCHHBIX IIJIAHOB,

® TOTOBHOCTh OOYYAIOIIMXCA K TPYIOBOM TNPodecCHOHAIFHONW EITETbHOCTH KAk K BO3MOXKHOCTH YYacTHsS B PEIICHUU JIMYHBIX, OOIIECTBCHHBIX, TI'OCYAapCTBEHHBIX,
OOIICHAITMOHANILHBIX MTPOOJIEM;

®  OTPEOHOCTh TPYAUTHCS, YBaXKEHHE K TPYAY H JIOASM TPYyJa, TPYAOBBIM IOCTHKCHUSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHE K PA3HbIM BHIAM TPYIOBOM
JIeSITENbHOCTH;

® TOTOBHOCTb K CAMOOOCTYKHBAHHUIO, BKITFOUasi 00yUYeHHE U BBITIOJIHCHUE JJOMAIITHUX 00SI3aHHOCTEH.

1. Conep:xanue y4e0OHOro mpeaMera
Pa3nen I: Teoperuyeckne OCHOBBI 001IeH XMMUHM
BaxkHeiiniue mMOHATHS XMMHHA H UX B3aUMOCBsI3H. AToM. BemectBo. [IpocThie u cioxxHbIe BemecTBa. JneMeHT. M3otomnbl. MaccoBoe uucio. HYucno ABoraapo. Mois. MossipHbiil 00bEM.
XumMudeckas peakius. MoJiesiu cTpoeHus atoMa. S1po u HyKIIOHBL. DJIEKTPOH. ATOMHAs opOuTaib. PactpeneneHue aJeKTPOHOB 110 OpOHUTaIsIM. DJIEKTPOHHAs KOH(UTYypalys aTOMOB.
BaiieHTHBIE 3JIEKTPOHBI.
OcHOBHBIE 3aKOHBI XMMHUM. 3aKOH COXPaHEHHs MacChl, 3aKOH IIOCTOSHCTBA COCTaBa, 3akoH ABorajpo. [lepuoanueckuii 3axoH u Ilepuonndeckas cucrema XuMU4Yeckux 3aeMenTos JI. 1.
Mengeneesa.
Teopus cTpoeHust aToma.
A. JIaBya3be — TBOpPEL XUMUUYECKON PEBOIOLIMY U OCHOBOIIOJIOKHUK Kilaccuueckor XuMuH. I'eHnanbable npeackazanus .M. MenaeneeBbIM CyIIeCTBOBAHUS HOBBIX 3JIEMEHTOB.
Pa3gen II: BeniecrBa u ux cocraB
Ctpoenne BemecTBa. XuUMHUYECKas CBS3b U e€ BUIbl. KoBaneHTHas CBsA3b, €€ Pa3HOBUIHOCTH M MEXaHU3MBI 00pa30BaHU. DIEKTPOOTPHIATENIFHOCTE. BaneHTHOCTh. CTENIeHb OKHUCIICHUS.
HonHas cBs3b. MeTayuimueckas cBsi3b. BomopoHas cBsi3b. BemecTBa MOJIEKYIISPHOTO M HEMOJICKYILIPHOTO CTPOeHH. AMOP(HOE U KPUCTAJUIMIECKOE COCTOSHIE BemecTB. Kpucrammdaeckue
PEMETKYN ¥ UX THITEL [[pU4rHBE MHOTOOOpa3Hsl BEMIECTB: H30MEPHS, TOMOJIOTHS, aJUTOTPOITHS, U30TOIIHS.
KommiekcHble coeTnHeHHUS.
Cucremsl BemecTB. UncTole BelecTBa 1 cMecH. VIcTHHHBIE pacTBOpEI. PacTBOpHTENb M pacCTBOPEHHOE BEIIECTBO. PacTBopeHne kak GU3NKO-XUMHUYECKHH mporiecc. CIIOCOOB! BBIpaskeHHS
KOHIIEHTPAIIUH PACTBOPOB: MAaCCOBAs J0JI1 PACTBOPEHHOTO BEIIECTBA, MOIAPHAs KOHIIEHTpAIK. PacTBOpHI aekTpouToB. AucnepcHocTs [ucnepcHsie cucteMsl. KomongHbie pacTBOPEHI.
I'enu u 3051.
B3aumopeiicTBUSI U IpeBpallleHUs BellecTB. XMMUYECKHE PEakIiy B CHCTEMe NIPUPOTHBIX B3auMoieiicTBuil. PeareHTs! 1 mpoayKThl peakunii. Kimaccupukanum opraHn4eckux 1 HeOpraHu-
geckux peaknuid. TeruroBsre 3Q ekt peakun. TepMoXxuMudeckue ypaBHeHHs peaknnil. CKOpOCTh XUMHUYECKOH peakIny. DHEPrus akTHBauU. DaKTOPHI, BIUSIONINE Ha CKOPOCTh PEAKITHH.
Karanmus n xarammsaropel. Uaruouropsr. [IpomoTopsl. KatanmuTiaeckue siapl. DepMeHTaTUBHBIC KaTamu3aTopbl. OOpaTHMBIE 1 HeOOpaTUMBIEe peakni. XUMHUYECKoe paBHOBecHe. DakTopEI,
cMentatomue paHosecue. [Ipunnun Jle [latense. 3akoH JEHCTBYIOMKX Macc.
Teopust 3IEKTPOIUTHUECKOI TUCCOIMALINN. DIIEKTPOINTH. AHHOHBI M KaTHOHBI. CHIIBHBIE U cIa0ble JJIEKTPOIUTHI. DJIEKTPOIM THUECKas aucconmanys. CTeneHs qucconnanny. Peakuuu
MOHHOTO 0OMeHa B BOJHBIX pacTBopax. VloHHoe mpousBenieHne Bojbl. Bomopoausiii mokasarens (pH) pacteopa. MHankaTophl. 'MIpou3 OpraHndecKix 1 HEOPraHMIECKUX COSTMHEHHH.
OKHCIUTENIFHO-BOCCTAaHOBUTEIJILHBIE PEAKIMH. MeTo1 3J1eKTPOHHOro OanaHca. DIeKTpon3. XUMHYECKHE HCTOYHUKH TOKA, TAIbBAHMYECKUE SIIEMEHTHI H aKKYMYJISITOPBI.
IIpocTeie U CIIOKHBIE PeaKIUH.
Pazgen I11: Merajjbl, HeMeTaJUIbI M UX COeAMHEHUS
MetaJibl INIABHBIX NOArpynn. XapakTepHble 0CO0eHHOCTH MeTa10B. [loj0XeHne MeTaIIoB B IEPHOAMYECKON crcTeMe. MeTalIsl — XUMHYECKHE IIEMEHTHI M IPOCTHIE BEIIECTRA.
du3nueckne 1 XUMHIecKne cBoiicTBa MetauioB. Obmiast xapaktepuctuka Metauios A rpynmsl. Ll{enodnsie MeTamisl 1 ux coenuHeHns. CTpoeHHe, OCHOBHBIE CBOWCTBA, 001aCTH
MIPUMEHEHHUS U TTOTyYeHHE.
O6mras xapakrepuctrka MetauioB ||A-rpynmsr. [I[€n0uH03eMenbHbIE METATBI U UX BayKHeHIIHe coennHeHus. JKECTKOCTh BOJIBI M CITIOCOOBI €€ yCTpaHEeHHUS.
Kparkas xapakrepucruka snementoB || A-rpynmel. AnroMunuii 1 ero coeanHeHusi. AMQOTepHOCTh OKCHIA ¥ THAPOKCHAA AIFOMUHUSL. AllfoMrHOTepMHst. [loydyeHne 1 mpuMeHeHne
AITIOMUHUSL.




MeTamibl M060YHBIX HoArpymni. XKene3o kak npeacraBures d-siuementoB. Asorponus xene3a. OcHoBHble coeaunenus xenesa (I1) u (II). KauecTBeHHbIE peakiny Ha KaTHOHBI XKeje3a.
[Tonydyenne u mpuMeHeHNe MeTauIoB. Koppo3usi MeTaioM B CriocoOBI 3alTUTHI OT Heg.

Crnassl. [Ipon3BOICTBO UyTyHA U CTANH.

XapakTepHble 0CO0EHHOCTH HeMeTaLIOB. [loN0keHe HeMeTalIoB B IEpUOIUYECKO cucTeMe. HemeTamibl — XUMUYECKUE 2JIEMEHTHI U IPOCThIE BellecTBa. Du3nueckue u XMMHYECKUe
CBOMCTB HEMETAJLIOB.

I'anorensl. O0mas XapaKTEPUCTHKA TAJIOTCHOB — XUMHYCCKHUX 3JICMEHTOB, IIPOCTHIX BEIIECTB U X COCIUHCHUN. X UMUYECKUE CBOMCTBA U CIIOCOOBI TIOJTYUCHHS TaIOTCHOB.
l"anorenoBonopoasl. ["anorennasl. Kuciaopoaconepskaiiue COeIUHEHUS XJI0Pa.

bnaroponusie rassi.

O0600meHue 3HAHUI 0 MeTa/LU1aX U HeMeTaJl1aX. CpaBHUTENbHASL XapaKTePUCTHKA METAJUIOB M HEMETAJUIOB U X coeAuHEHHH. OKCUIbI, THAPOKCUABI U COJIH: OCHOBHBIE CBOWMCTBA U
crocoOsI omydeHus. CpaBHUTEIbHAS XapaKTePUCTHKA CBOWCTB OKCHIOB M THIPOKCHIOB HEMETAIUIOB H METAJLIOB.

Heoprannyeckue u oprannyeckue Beujecra. Heoprannueckne Bemectsa. Opranndeckre BemecTsa. Mx xraccudukanys 1 B3anMocBsi3b. O000ImeHne 3HaHUI 0 HEOPTraHUIECKUX 1
OpraHNYECKUX peaKIMsIX.

PasBurne OMOIOrMYECKON XUMUH — aKTyalbHas MOTPed HOCTh HAIIIETO BPEMEHH.

IIpou3BoACTBO M NPUMEHEHNeE BelleCTB M MaTepHaJIoB. XUMHUUYECKas TEXHOIOTHs. [IpHHIMIBI OpraHu3aluy COBPEMEHHOTO MPOU3BOICTBA. XUMHUUECKOE ChIphE. MeTanmnueckue pybl.
Oo61ue crocoObl MOTYYCHUS METAIIIOB. MeTauTyprusi, MeTaJUTypridecKue MpoIecchl. XUMHYecKasi TEXHOJIOTHSI CHHTE3a aMMHUaKa.

BerectBa u MaTepuainbl BOKpYT Hac. bronorniyeckyu akTHBHBIE BelecTBa (()epMEHThI, BATAMHHBI, TOPMOHBI). XUMHUS U 340POBbE. AHAJIBIETUKU. AHTUOMOTHKH. AHECTE3UPYIOIINE
npenapatsl. CpencTa ObITOBOM XUMHU. MOIOIINE U YUCTSIIUE CPEACTBA.

Metoanl HaAYYHOTO MO3HAHUA. Onucanue, HAOIIOACHNE, XUMHUCCKUH SKCIICPUMEHT. X UMUYECKUH aHAIN3 U CHHTE3 BCIIICCTB

EcrecTBeHHOHayuHas KapTUHA MUpa. XUMUYECKasi KAPTUHA IPUPOAbL

IlosicHenus:
IIo nany 3a roa: 68 yacos
o ¢pakry: 65 vaca, mpasngauunsle nau: 23.02.2024, 08.03.2024

1. Kpurtepuu onieHuBaHus Ha YPOKAX XUMHH
OueHnBaHMe YCTHOTO OTBETA

HNuauBuayaabHbIi KOHTPOJIb PE3YJIbTATOB MOXKET MPOBOJIUTHCS HA ypOKe Kak B JopMe KPaTKOro onpoca ¢ Mecta (GppoHTanbHas KOHTpOIUpyolias Oecesia), Tak U B BUJIE 00CTOATEIbHOI
NPOBEPKH 3HAHUI M YMeHMil y AOCKH. DTOT BUJ ompoca (MHAWBUAYAJIBHBIH) MOXHO INPOBOAWTH HA JTalax aKTyalM3allMd 3HAHWH, M3Y4YEHHS HOBOTO MaTepuaya, 3aKpeIUIeHUs |
COBEPLICHCTBOBAHUS 3HAHMH W TPOBEPKH YCBOEHHMS HOBOTO MaTepuasia. Bompocel yduresnst Juis KpaTKOro ONpoca JOJKHBI ObITh JAKOHWYHBI, C(OPMYJIMPOBAHBI B TOHITHBIX YYEHUKY

TEPMUHAX U Tpe6OBaTI) KpaTKoro OTBeTa. IIJ'ISI 9KOHOMUHU BPEMEHN MOYKHO MCIIOJIB30BaATh KAPTOYKU C BOIMIPOCaMH, HA KOTOPBIC YYECHUKU T'OTOBATCA OTBETUTH Y JOCKH.

Bo BpEMs OTBETA y4dallerocda mjid AOCTHKCHUA yCTOfI‘II/IBOFO BHMMAaHUA Kj1acCa MOJIE3HO NPEAYCMOTPETH IMOCICAYIOMIEC 3a OTBETOM PCHCH3MPOBAHUE CO CTOPOHBI APYIrux ydaliuxcs,

UCIIPABJICHUE JAOMYIIEHHBIX OIIHOOK, TOMOIHEHHE.

HpI/I MIPOBCACHUHN OIIPOCa AOIMYCKACTCA 3aaBaTh yHAIICMYCs HABOAAIINE BOIPOCHI A1 TOIO, 4TOOBI IOMOYb My C(I)OpMyJ'II/IpOBaTB CBOHW MBICJIH. MOFyT OBITh U JAONOJIHUTEJIbHBIC BOIIPOCHI,
€CJIi OHHU HCO6XO}JI/IMH JIA NIPEACTOAIICr0 HM3y4YC€HUS HOBOI'O Marepuasia. Bo BpEMsA YCTHOI'O OTBCTA YYallCrocsa Yy4dWuTCJIb HMMECT BO3MOXKHOCTH 3aJaThb HOHOHHHTGHLHLIﬁ BOIpoOC

JAUArHOCTUYECKOI'O XapaKkTepa, KOTOpLIﬁ IIOMOJKET BEIIBUTH COCTOSIHUE 3HAHHUH U yMeHI/Iﬁ OTBCYAKOLICTO.

HpOBC,HeHI/IC YCTHOI'O MHAMBUAYAJIbHOTO KOHTPOJIA Tpe6yeT OT YUUTCJIA CO6paHHOCTI/I W BHUMAaHU:, TaK KaK H€06XOHI/IMO 3a 5-10 MUHYT BBIABUTDH 3HAHUS YyHAIUXCA B KJIaccCe.
Vuurens 00s13aH MNPOKOMMECHTHUPOBATHL OTBET YUCHHKA, YKa3aB Ha OIIHMOKU U OTMETUB YAa4HbIC CTOPOHBI. JIro0oii oTBET JOJIKEH OBITH 3aMEUEeH yuuTeieM u 00BEKTHUBHO UM OLICHCH.
Heobs3aTenbHO CTaBUTH OTMETKY 3a Ka)l([lblﬁ HenoJHbIN oTBeT. Ecin YYCHUK HEOAHOKPATHO AOIIOJIHAT OTBETHI APYTUX OJHOKIIACCHUKOB, TO MOKHO IOCTABUTh EMY 06IIIyIO OTMETKY 3a YPOK.

OTrMmerka «5»:

- JlaH MOJIHBINA U MPaBUIILHBINA OTBET HA OCHOBAHUHU U3YUYEHHBIX TEOPH,

- MaTrepual U3JI0KEeH B ONPEICIICHHOHN JIOTHYECKOH MOCIIeIOBATELHOCTH, JINTEPATYPHBIM SI3BIKOM,
- OTBET CAMOCTOSTEIIHLHBIN

- BO3MOJKHA OJTHA HECYIICCTBEHHAsI OIINOKA.

OTtMeTKa «4»:J1aH MOJHBIN U IPaBUIIbHBIN OTBET HA OCHOBAHUM U3YYEHHBIX TEOPUH,

MaTepHal U3J10KeH B ONPEJEICHHON MOCIe10BaTeIbHOCTH,



OTBET CAMOCTOSTENbHBIH
JIOMYIIEHBI 2-3 HECYIIECTBEHHBIE OMINOKH, NCIPABIICHHBIE 110 TPEOOBAHUIO YUUTEIS, UM AaH HETIOJIHBIN U HEYETKUH OTBET.
OtMmeTka «3»:1aH TOJHBIH OTBET, HO IIPH 3TOM JIONTYIIIEHA CYIIECTBCHHAS OIIMOKA MIIM OTBET HETIOIHBIN, IIOCTPOECH HECBSI3HO.
OtmeTrKa «2» OTBeT OOHapYKMBAaeT HENOHMMAaHHE OCHOBHOT'O COJIEPKaHUs yueOHOro MaTepHania,
- IIONYILEHBI CYIIECTBEHHbIE OIIMOKH, KOTOPHIE yYalMHCs HE MOYKET UCIPABUTh IPH HABOASAIINX BOIIPOCAX yUHUTEIS.

OuneHnBanye NMCbMEHHOI PadoThI
[TuceMeHHBIE pabOTHI MOIPa3AEISIIOT Ha TEKYyIUe (IIPOBEPOYHBIE) U UTOTOBbIE (KOHTPOJIbHEIE) pabOTHI; 10 BPEMEHN OHH MOTYT 3aHMMAaTh BECh YPOK HIIM €T0 YacTh.
K MeronaM nucbMeHHOH MPOBEPKH pe3yJIbTaToB 00YYEHUs] OTHOCSTCS! MMCbMEHHAs! KOHTpOJIbHAs paboTta Ha 45 MuH, npoBepouHble paboTsl Ha 10-15 MUH (HampuMmep, pelIeHHe PacueTHBIX
3aj1a4), MMCbMEHHBIE IOMAIITHKE 3a/IaHKsl, TUCBMEHHBIN Y4eT 3HAaHUH OTJENbHBIX YYaIUXCsl 110 KapTOYKaM, XUMUYECKUE AUKTaHThI, 3aJaHUs TECTOBOTO THIIA U T.II.
[MoxroToBka ygammuxcs K KOHTPOJIBHOH paboTe yale BCEro OCymecTBIsIeTCs: Ha 0000maromux ypokax. O MpoBeAeHNH KOHTPOIBFHON padOTHl ydaImuxcs MpeaypexaaioT 3apaHee, YTOOb OHU
MOTJIY TOJTOTOBUTHCA.
CopeprxaHmie KOHTPOJIBHOIM pabOTHl 0XBaTHIBAET BeCh HamOoJiee BaXKHBIM MaTepHall KOHTPOIUPYEMOi TeMBl. B Takoi OONMBIION KOHTPOJIBHOM paboTe 3aHaHus IOJKHBI OBITh CIUHBIMH UIS
YUaIUXcsl BCEX yPOBHEH pa3BUTHs. B KOHTpoIbHYI0 paboTy peKOMEHIyeTcs BKIOYATh Pa3HOOOpa3HbIe 3a1aHMs: 0000marone BOIpPOCH, KAUeCTBEHHBIE U pacyeTHbIE XUMUIECKUE 3a/1a4H,
LETIOYKN MpEeBpAIleHUH, TECTOBbIE, Tpaduieckue 3amanusd U T.4. HeoOXoauMo MCronb30BaTh HaMOOJBINEE YNCIO BapHAHTOB. TeTpaan Uil KOHTPONBHBIX pabOT SBISFOTCS JOKYMEHTOM,
KOTOPBIH MOXET OBITh MPOBEPEH aIMUHHUCTPALHEH IIKOIBI U MHCIIEKTOPOM OTJieNla 00pa30BaHMs, HOATOMY TETPaAX Ul KOHTPOJBHBIX PadOT AOJKHBI XPAHUTHCS B XMUMUYECKOM KaOWHETE B
TEUEeHHH Y4eOHOrO0 roja.
Yuutento MHOT/A JOBOJBHO TPYJHO OIPEIETIHTh CTENEHb CIO0KHOCTH IOJO0OpaHHBIX 3aiaHuid. MeTOOHCThI COBETYIOT BOCIOJIB30BATHCS CIEAYIOUIMM NpueMoM. HeoOxomumo camomy
BBINIOJIHUTH 3Ty paboTy, a M3PacXoJOBaHHOE BpeMs Ui YYEHUKOB 8-9-X KJIacCOB Ha/lO YBEJIMYUTh B 5 pa3, a sl CTapUIMX KJIAcCOB - B 3 pa3a. MOXKHO B XOJe NpenBapuTeIbHON
CaMOCTOSTEILHOM pa6OTbI MPEAJIOKNUTh HECKOJIBKO TUITMYHBIX 3a}1aH14171 1 MPpOaHAJIM3UPOBATH CTCIICHD UX BBINIOJIHCHUA.
[Tpu onleHMBaHUM OTBETA y4alIerocst HEOOXOAUMO YUUTHIBATh KAYECTBO BBHIIIOJIHEHHS PaOOTHI 1Mo 3aaHusM. KoHTposibHast paboTa OLIEHUBACTCS B LIEJIOM.
OtMmeTKa «5»:/1aH TIOJIHBII OTBET HAa OCHOBE M3Y4YEHHBIX TEOPH, BO3MOXKHA HECYIIIECTBEHHAs OIIMOKA.
OTMeTKa «4»:0IyCTHMa HEKOTOPask HEMOJIHOTa OTBETA, MOXKET OBITh HE 00JIee IByX HECYIIECTBEHHBIX OIIHOOK.
OtmeTtka «3»:paboTa BEHITIOTHEHA HETIOJIHO (HO HE MEHEE YEM Ha TPETh), UMEIOTCS He 0oJiee OHON CYIIECTBEHHON OMINOKH U 2-3 HECYIIEeCTBEHHBIC.
Ormerka «2»:

e  paboTa BBHINOJIHEHA MEHBINIC YEM Ha TPETH,

®  mMeeTcs HECKOJBKO CYIIECTBEHHBIX OIIMOOK.
OuneHka ymMeHHUii peliaTh pacyeTHble 3agaun OTMeTKa «5»:

e B JIOTHYECKOM PACCYXICHUU U PEIICHHH HET OUINOOK,
OtmeTka «4»:

o B JIOTUYECKOM PACCYKIACHUU U PCIICHUUN HET CYIIECTBEHHbBIX OIJ_[I/I6OK,

e  JONyIICHO He OoJiee IBYX HECYIIECTBEHHBIX OMINOOK
Ormerka «3»:

® B IJIOIMYECKOM pacCykKI€HUU HET CYIIECTBEHHBIX OLINOOK.

e  JIONyCKaeTcs CyIIEeCTBEHHAs OIIMOKA B MAaTEMaTHYECKUX pacyeTrax.
OTMeTKa «2»:MMEIOTCS CYNIECTBEHHBIE OTMOKH B JIOTHUECKOM PacCyKJICHUH U PEIICHUH.
OneHka 3KcnepUMEeHTAIBHBIX YMEHHUI (B Ipouecce BLINOJIHEHUS MPAKTHYECKHX PadoT M0 MHCTPYKIUH)
[MpakTryeckne paOOTHI MO XUMHHU BBIMOJHSIOTCS B TETPAAsX ISl NpakTHYeckuX pador. Ilpu omeHMBaHMM OTYETa IO BBINOJIHEHHIO NPAKTHYECKOH paboThl 0co00e BHUMAaHHWE yIeIseTcst
Ka4€CTBY U MMOJTHOTE CAMOCTOSATCIIbHBIX BEIBOAOB YUYCHUKA.
KomngecTBo mpakTndeckux paboT ompeeneHo B IporpaMMe.
B Tedenne yueOHOTO rofa TeTpaan A MPAKTHYECKUX pabOT XpaHUTCS B IIKOJIE.
OtmeTka «5»:

o 9KCHepHMeHT BBITNIOJIHEH ITOJTHOCTBIO. C)IeHaHBI IMpaBUJIbHBIC HaGJ’lIOIIeHI/IH " BBIBOJbI,

®  OKCIIEPHMEHT OCYIIECTBIICH I10 IJIaHY, C YI€TOM TeXHUKH 0€30IMacHOCTH U IPaBUII PabOTHI C BEIIECTBAaMHU M IPUOOpaMH,

®  [POSBIEHBI OPraHNU3alMOHHO-TPYAOBbIC YMEHUS (TIOAEPKMBACTCS YUCTOTA pabOYero MecTa, MopsI0K Ha CTOJIE, 9KOHOMHO MCHOJIBb3YIOTCSI pEaKTUBBI).

e JlomymuieHsl He OoJiee IBYX HECYLIECTBEHHBIX OMIMOOK NP 0(hOPMIICHUH PaOOTBHI.



OTmerKa «4»:
e paboTa BHITIOIHEHA, CAETaHbl MPaBUIbHBIC HAOMIOACHVSI W BBIBOJBI: DKCIIEPUMEHT BBHITIONHEH HEIMOJHO WM HAOJIOMAIOTCS HECYIICCTBEHHbIE OMMOKH B paboTe ¢ BEUIECTBAMH U
IpuOOpaMH.
OtrMeTKa «3»:
®  OTBET HEIMOJIHBINA, paboTa BBIMOJIHCHA IPABHIBHO HE MECHEE, YUeM HAIOJIOBHHY, IOMYIICHA CYIIECTBCHHAS OMMOKa (B X0O€ SKCIICPUMCHTA, B 00BICHCHHH, B 0(pOPMIICHUU pabOThI, IO
Tb npu paboTe ¢ BelecTBaMu U MprOOpaMu), KOTOPYIO YUAIHIACS UCTIPABIISCT MO TpeOoBaHUIO yunTtens. JlomyckaeTes opopmiicHre paboThl 0e3 3amKcy YpaBHEHUH peaKIuid.
e  DKCIEPUMEHT MOJIHOCTHIO BBIOIHEH B COOTBETCTBUY C HHCTPYKIMSIMU U MPABIJIAMH TEXHUKU 0€30MacHOCTH, HO paboTa He o opMIlcHA.
OTMeTKa «2»:
e  BrInogHEHO MEHEe MOJIOBUHBI PabOTHI;
e  JONyIIeHHI 1B WM OOJiee CYIIECTBEHHBIC OUIMOKH B XOIE AKCIEPHMEHTa, B 00bscHeHHH, B odopmieHnu pabdotel, o Th mpu paboTe ¢ BemecTBaMu B MpHUOOpaMu), KOTOpPHIE
YYaIuHics He MOXKET UCTIPAaBUTh.
OueHka yMeHHH peliaTh 3KCIIepUMeHTAJIbHbIE 3a1a4H
[Ipu omeHKE 3TOTO YMEHUS CIEAYeT YIUTHIBATH HAOTIOACHUS YIUTEIS U MIPEIbSBIIEMbIC YIAIIHMCS PE3yIbTaThl BHITTOTHEHHUS OIBITOB.
OTMeTKa «S5»:
e  [lnaH penreHus 3a1a4u COCTABJICH MPABUILHO,
®  OCYIIECTBJIEH MOAOOP XMMHUUECKUX PEAKTUBOB U 00OPYAOBaHUA,
L] 3KCHepI/IMeHT BBITIOJIHCH IIOJIHOCTBIO,
®  JIaHO MOJHOE OOBICHEHUE U CACITAHbI BHIBOIBI.
OTMeTKa «4»:
®  IUIaH PEUICHUS COCTABIICH MPABWIBHO,
®  OCYIIECTBIICH ITOJA00P XUMHUYCCKIX PEaKTHBOB U 000PYIOBaHHA,
®  OSKCIICPUMEHT BHITIOJHEH MTOJHOCTHIO,
e  JOMyIIEHO He 0oJiee ABYX HECYIIECTBCHHBIX OMTMOOK (B OOBSICHEHUH U BRIBOJIAX).
OtrMmeTka «3»:
®  IDIaH PEUICHHS COCTABIICH MPABIIHHO,
®  OCYIIECTBJICH MOA00pP XUMHUCCKUX PEAKTHBOB U 00OPYIOBAHHS,
L] 3KCHepI/IMeHT BBITIOJIHCH HE MCHEC, UEM HaHOHOBI/IHy, ;[or[ylueHa CyIlIeCTBeHHa)I onm61<a B O6'I)$ICHCHI/II/I " BBIBOJAX,
®  SKCIICPUMEHT BBIMOJIHEH MMOJIHOCTBIO, OTUET HE COCTABIICH
L] )IOHyL[IeHI)I HapylHeHI/ISI TEXHUKHU 6C3OHaCHOCTI/I, 3KCHepI/IMeHT BBITIOJIHCH ITOJTHOCTBIO, CACIaHbI HeCyHleCTBeHHI)Ie OHII/I6KI/I B O6’I)$ICHCHI/II/I U1 BbIBOAX.
OTMeTKa «2»:
e  JIOMyIIEHHI IBe U OoJiee OMMOKH (B IJIAHE PELICHHUS, B TOI00PE XUMUIECKHX, PEAaKTUBOB U 000PYIOBAaHNUS, B OOBSICHEHUHU U BHIBOAAX).
®  JIOMYIIEHBI HAPYIICHUS TEXHUKH O€30TMaCHOCTH.



IV. KajaengapHo-TeMaTH4ecKoe INIAHMPOBaHMe Kypca «Xumus» 11 kiaace
(2 yaca B Hefes10, 68 yacos B ron) YMK A. A. Kypun

NeNe Hdara Tema ypoka H3zyuyaembie BONPOCHI Hcnonb3zoBanue TpeGoBaHus K yPOBHIO /3 Bun
YPOKOB ypoxa o0opyaoBaHHUS LEHTPa MOATOTOBKH MOHHTO-
n/n IInan ®daxT €CTeCTBCHHOHAYYHOM 1 BBIIIYCKHUKOB pMHra

TeXHOJOTHYeCKOoH
Hanpasiennocreii «Touka
pocra»
IJKCIepuMeHT

1 01.09 [ToBTOpEHUE BOMIPOCOB

OpPraHUYeCcKOW XUMHUU.
Ctpoenne BeuecTna (8 )

2 05.09 CrpoeHue aToma. SIApo u 3neKTpoHHAs . DieKTpoHHO- 3HaThH/IOHUMATH §21
DNeKTPOHHBIC KOHDUTYpalu | 000JI0YKa. DIIEMCHTAPHBIC rpadUueCKUe CXEMBI -XumuyeckKue NOHAmMuUA:
aTOMOB YaCTHIIBI B COCTaBE aTOMA. CTPOCHUS aTOMOB — aToM

N30TOMBL. DJIEKTPOHHBIC H —HU30TOIEI
JJIEKTOPHHO-TpaduuecKue —3JIeKTPOHHAs 000I04Ka
bopMyIsl —3HEPreTUYCeCKUil ypOBEHb
Amomnuie opoumanu. Dopmul Ymerb

opbumareit (S, p). -COCTaB aTOMHBIX SIZIep
Tlocredosamenvrnocmo (4ncao mpOTOHOB
3aNOAHEHUs: INEKMPOHAMU HEWTPOHOB)—ONpPENIEIATh
opbumanei. YHCIIO YHEPTEeTHYECKUX
DNEeKTPOHHOE CTPOCHUE YPOBHEN U IOAYPOBHEH B
aTOMOB XUMHYECCKHUX aToMe
3JIEMEHTOB MAJIBIX TIEPUOIOB.

Ocobennocmu cmpoenus

91EKMPOHHBIX 06010UEeK

AmMoMo8 nepexoOHbIX

2J1IEMEHMOB

3 08.09 CBoiicTBa aTOMOB XHM. 3aKOHOMEPHOCTU U3MEHEHUS §21
3JIEMEHTOB, 3aKOHOMEPHOCTH | METaJUTMYECKHUX U
HX UBMCHCHUS B IICpUOJaX U HEMETaNJINYECKUX CBOMCTB
rpyrmmnax. AJIEMEHTOB B Ipe/ienax

[epro/ia U TIIaBHOU
noArpynnsl. BaneHtHsle
3nekTpoHsbl. [Tonoxenue
BOJIOPOJIa.
4 12.09 BxoaHoii koHTpoJIB-20 DNEeKTPOOTPULIATENBHOCTD 3HATH/MOHUMATDH §22 Bx.K.P

MUHYT. Busibl xumuueckon
CBSI3H: KOBaJICHTHAS
HENoJISIpHAsl U MOJIIpHasl.

JJICMCHTOB. HOJ'IHpHaSI u
HCTOJIsIpHAA CBA3b. ,HI/IHOJ'II).
HOJ’IHpHOCTL MOJICKYIJI.

-XuMuuecKue NOHAmMUA:
—3JIEKTPOOTPHUIIATEIILHOCTh
YMmern




CriocoOb1 00pa30BaHus CBS3H:

OOMEHHBIN MEXaHU3M U
OOHOPHO-AKYENMOPHBIIL.

-cocmaensamo
—CXeMbI 00pa30BaHuUs
KOBAJICHTHBIX COCJIHHEHHIN

5 15.09 Buasr xumudeckou CBA3M: DJIEeKTPOHHOE CTPOCHHUE 3HaTH/MOHUMATH §22
MOHHAsI, METAJUTMYECKAs 1 aTOMOB METAJIIOB U -XuMu4ecKue HOHAMuUA:
BOJIOPO/IHAS. HeMeTasuoB. [lepexon —HOHBI
AJIEKTPOHOB. VIOHBI: KATHOHBI, —MeTaJInIecKas CBs3b
AQHHMOHBI, HX XapaKTEePUCTHUKA. —BeIleCTBa
Merannmueckas 1 MOJIEKYJISIPHOTO U
BOJIOPO/IHAS CBSI3b HEMOJIEKYJISIPHOTO
CTpOCHHMS
Ymers
-cocmaenams
—CXeMbI 00pa3oBaHUs
MOHHOM CBSI3U B OMHAPHBIX
COEAMHEHUSIX
6 19.09 [TpranHBI MHOTOOOpa3HA ATOMHBIE, MOJIEKYJISIPHEIE, JA. —Moaemu 3HaTH/IOHUMATH §23
BemecTB. Kpucrammmuaeckue WOHHBIE ¥ METAIIIMIECKNE KPHCTAJUIMYECKHX PELICTOK , | -XUMUUECKUE HOHAMUA:
PELIETKH . KPHCTAJUTNUECKHUE PEILETKH. Komnekuus MeransioB —KpHCTaJUTNUECKHE
IIpumeps! BelecTs, . JleMoHCTpanus MOJeIn | peUeTKH
0COOEHHOCTH CBOMCTB JIHK. Ymerb
-00bACHAMD
—TIPUYHHBI, O0BICHSIONIHE
€/IMHYIO TIPUPOY
XUMHUYECKHX CBSI3EH
—3aBHUCHMOCTH CBOHCTB
BEIIIECTB OT TUIIA
XMMHUYECKOH CBSI3U
7 22.09 KomiiekcHbIe coeTUHEHHS. KommekcHbIe coeTMHEHUS. Crp 86-89
BHyTpeHHS 1 BHEIIHSA
cdepbl KomIuiekca. JIurasmsi,
KOODPJJMHAIIMOHHOE YHCJIO.
Y CcTOYMBOCTS KOMIIJIEKCHBIX
COEJIMHEHHH.
8-9 26.09 Perienue 3amau u CP-15
29.09 YOpakKHEHUH IO TeMe MHHYT
«BemecTBo».
Xumunyeckue peakuuu (154)
10 03.10 Muoroo6paszue xummueckux | Kmaccuduxanus xumuueckux | JI.1. B3anmoneiicreue Ymers §24
peaxuuit. peaxiuii B OpraHu4ecKoi u OKCHJIa KaJIbIUsI C BOJOHU. 2. | -onpedenamo

Heopraﬂnqecxoﬁ XHUMMHHU.

Paznosxenne manaxwura. 3.
BzanmoeiicTBue xeesa ¢
pacTBopoM cyibdaTa
meau(1l).

—TunBl XUMHUYECKUX
peakuui




4. B3anmopaeiicTBue
PacTBOPOB XjIopua 6apus U
cynbdara HaTpHsL.

11 06.10 CKOpOCTh XMMHUYECKHUX CKOpOCTh XMMHYECKHUX J.2. OnbITsI, Hcnoan3oBaTh
peaxmmii. 3aKOH AEUCTBHL peaxuuii. DakTOpHI, PacKpBIBAIOLIUE npuoldpereHHbIe 3HAHUS
Mmacc. BIHSIIOLIUE HA CKOPOCTh 3aBHCUMOCTb CKOPOCTH W YMEHHSI JIIst
XUMHUUYECKHUX PEaAKIHH. XMMHUYECKHX PEaKLHi OT —VYmnpapneHus
Pa3IMYHBIX YCIOBHH. XUMHUYECKHMH PEAKIHIMHU
12- 10.10- 3aBUCHMOCTb CKOPOCTH [TpaBuno Baur-T'odda. JI.5 Bzaumopeiicteue B TIOBCETHEBHOM
peaKLK OT TeMIIEPaTypBbI. ruapokcuna meau (II) c JIeSITeTbHOCTH
[IpaBusio Baur-T'odda. areTanbIeruaoM
13 13.10 Pemenue 3aga4 o reme
«CKOpOCTh XUMHUYECKON
peaKIum».
14 17.10 Karanus. Karanus, kaTanusarop. JI.6. Paznoxenune Hcnoan3oBaTh
I'oMOreHHBII ¥ TETEPOreHHBII | TIEPOKCHAA BOAOPOJA C npuodpeTeHHbIe 3HAHUS
KaTanu3. IHruOuTOpHI. KaTaln3aTopoM 1 0e3 Hero H YMEHHS A
DepMEeHTHI Kak —YnpaBieHust
OHoNOrHYecKre KaTaI3aToOPhI XUMHYECKHMH PEAKIHIMHU
0EIKOBOH MPHUPO/IBL. B TIOBCEJTHEBHOM
BuotexHosorum. JIESITeTIBHOCTH
15 20.10 T.Bb. [IpakTnyeckasi pabora Ymersb ITP Nel
Ne 1 «3y4eHne BIUSHUS -8bINOIHAMb XUMUYECKUTL
pa3InYHbIX (HaKTOPOB HA IKCnepumenm
CKOPOCTb XUMHYECKUX
peaKIuii.
16 24.10 OO6paTuMble XUMHUYECKHE Heob6paTtumMbie u o6paTuMbie JI.7 B3aumopneiicTeue 3HAaThH/MOHNMATH
peakuy. XuMHYecKoe peakuy. XUMHYECKOe polaHKJa Kalus U XJIOPUIA | -XUmuuecKkue NOHAmus:
paBHOBECHE. paBHoBecue. KoncranTa xemneza(I1l) —O0paTuMele 1
CKOPOCTH XUMHUYECKOM JI.8. B3aumopeiictue HEOOpaTHMbIC XUMHYECCKHC
peaKIum. PaBHOBECHOI CHUCTEMEI C peaknuu
XJIOPHIIOM XKeJle3a —XH1MHYECKOe paBHOBECHE
JI1.9. B3aumoeiictBue M CIIOCOOBI €r0 CMEIEHUS
PaBHOBECHOW CUCTEMBI C
XJIOPHUIOM KaJHsi
JI.10. Biustaue
TeMIepaTyphl Ha CMEIICHNE
paBHOBECHS
17 27.10 CMeleHne XuMHIECKOro CMelneHne XuMHIECKOro Hcnoan3oBath

paBHoBecus. [Ipunnun Jle
[MaTense.

paBHOBECHS.

npuodpeTeHHbIe 3HAHUS
M YMeHUs s
—VYnpasneHus
XUMHUUYECKUMH PeaKUUsIMU
B IIOBCEIHEBHOM
JIeSITSILHOCTH




18 10.11 TenmoBele 3¢ deKTs! peakiuii. | Peakunm 5x30- n . 1. IIpumepsr 3HaTH/MOHUMATDH
Pemenne pacueTHbIX 3a1a4. sHAOTepMHUEcKHE. TEIuIoBOH | 9K30TePMUYECKHX U -XumuyecKue NOHAMUA:
3hPEKT XUMHIECKOH SHIOTEPMHYECKHX peakiuif. | —TermtoBoi 3pdext
peakuun. Tepmoxumuyeckoe peaKknuu
ypasuenue Pacuemul no —DK30TepMHUYECcKHUE
MEePMOXUMULECKUM peakuuu
ypasnenusm Pacuémmnuple —DOHAO0TEepMUYECKUE
3adauu. 1. Pac4éTsl TEMIOBBIX peaxkuu
3 HEKTOB XUMUUECKUX
peakiui.
19- 20 14.11 OKUCIUTENBHO — OKuCIUTEeNbHO- JI.11 BoccraHoBneHUE 3HaThH/IOHNUMATH
17.11 BOCCTAaHOBUTEIbHBIC PEAKINH. | BOCCTAHOBHUTEIHHBIC PEAKIIMU. | TIEPMaHraHaTa KaJIus B XUMHYeCKHe TOHATHS:
KoaddummeHTsr B pasHoii cpene —OKucnuTenb;
YPaBHEHHSIX OKHCIUTEIHHO- BOCCTaHOBHTEIIb;
BOCCTaHOBUTEIBHBIX PEAKIIHH. OKHCIJICHHE;
BOCCTaHOBJICHUE
Ymerb
—Onpeaensars CTeNeHH
OKHCJICHHS DJIEMEHTOB B
COCTaBe MPOCTHIX U
CJIO’KHBIX BELIECTB
—CocTaBnsTh
JIEKTPOHHBIN OanaHc 11
MPOCTEHIINX YpaBHEHUI
peakuui
21 21.11 XUMHUYECKUE UCTOUHUKHI XUMUUECKUE UCTOUHUKH 3HaTH/IOHNMATH
AIEKTPUYECKOTO TOKA. TOKa. DIIEKTPOXUMHUYECKHE XUMHYeCKHe MOHATHS:
MPOLIECCHI. —DnekTponu3
22 2411 OneKkTponus. ONeKTpoIN3 pacIlaBoB U YMerb 00bACHATH
pPacTBOPOB COJIEH. —IIpakTuyeckoe
23 28.11 Koppo3sus meTamnos. Koppo3sus meramnos. 3ammra IIPUMEHEHHUE JICKTPOIIN3a
Crioco0bI 3aIUTH OT METaJUIOB OT KOPPO3HUH.
KOpPpPO3HH.
24 01- Perienue 3aau teme
05.12 «XVWMHUYECKHE PEaKIIim.
25 08.12 KontpoabHasi padora Ne 1 K.PNe2
«XMMHYECKHUE PEAKLITHY.
JucnepcHbie cuctembl (104)
26 12.12 JlucriepcHBIe CUCTEMBI. Buns! nucnepcHBIX cHCTEM. M. 1. B3Becu, uctuaabie 3HaTh/MOHUMATH
HctuHHBIE pAaCTBOPHI. WcTunHbIE pacTBOPHI pacTBOpPBI, KOJUIOW/IBI, Ymers

JJICKTPOJIMTOB U
HEBJICKTPOJIMUTOB.

CYCHEH3HH U SMYJIbCHH
(B3Bech I1€CKa U IIIMHBI B
BOJI€, pPaCTBOP MOBAapEH-HOI
COJIM B BOJI€, KOJJIOMJHBII

[TpuBOIUTE IPUMEPEI
Pa3IMYHBIX TUCHIEPCHBIX
CHCTEM, UCIONIb3yeMBIX B
ObITY




pacTBOp rUAPOKCHIA
xeneza(Ill) B Boxe,
SMYJIbCHS Maciia B BOJIE,
KYCOK MeHOILIacTa,

3HaTH/MOHUMATD
[IpaBuna npumeHeHust
Pa3IMYIHBIX AUCTIEPCHBIX
CHCTEM, HCIIOJIB3yEMBIX B

OKpalleHHbIE CTEKIIA) ObITY
27 15.12 Teopust 2IEKTPOTUTHUECKOM Huccouunanus snekrponutos B | J.2. I'mapartanus B Boze 3HATH/MOHUMATDH
quccoruanuu. CBoicTBa pactBope. KoHcranra HOHOB MeH (pacTBOpPEHUE XHMHUYecKHe MOHATHA:
PacTBOPOB 3JIEKTPOJIHUTOB. JIICCOIMAIIH. 6e3BosiHOTO cynbdara Mmenu | —PacTBopsI;
PacTBOpHMOCTH BElIECTB B B BOJIE). pacTBOPUMOCTD;
BoJie. PacTBOprMOCTH TPy THO IIEKTPOJIUTHI U
PacTBOPHUMBIX BEIECTB B HEJJIEKTPOJIUTBL;
BOJIE. IEKTPOTUTHYECKAS
28 19.12 BsanmoneiictBue Bsaumoneiicrsue JI.12YcrnoBus npoTeKaHUs JTHUCCOITHAITIS
3JIEKTPOJINTOB B PaCTBOpAX. 3JIEKTPOJINTOB B PACTBOPAX. peaxmii oOMeHa 10 KOHIIA Ymers
HonHble ypaBHEHUS peakIuil. JI.13 KauecTBeHHBIE -XapaKmepu306ambs
peaKknuy Ha KaTHOHBI U —CBoiicTBa KHCIIOT,
AQHUOHBI OCHOBaHHUH, COJIEH ¢ TOUKH
3pEHUs TEOPUU
3JIEKTPOJIUTUYECKOU
JIMCCOLMAIINH
29 22.12 Jlucconmanus BOJIbI. Jlucconuanus BOJIbI. Ymerhb
Bonoponnsrit nokazarens pH. | Konmenrpanus noHOB -00vACHAMD
BOJIOPO/Ia M THAPOKCHU]I-HOHA —Ponb Bozbl B monyueHnn
B uncroii Boae pH pactBopos. HOBBIX BEIIIECTB
30 26.12 I'upponus Heoprannyeckux u | I'maponus coneit. 'maponus A.3. Tunponus coneit 3HATH/MOHUMATDH
OPTaHUYECKUX COJICH. 10 KaTHOHY ¥ 110 aHUOHY. XJIOpHJA AITIOMHHUS, —bunonornueckast poss
XJIOpHJA HATPUS U THAPOJIN3a )KUPOB, OEIKOB
KapOoHaTa HaTpHsL. U YTJIEBOJIOB
JI.14 Nzmepenue pH
pacTBOPOB COJICH
31 29.12 Konnonanslie pacTBopsl. Komnounnele pacTBOpslL. J.O0pas3ipl MUIIEBHIX, 3HaTH/IOHNMATH
Dddexr Tunmans KOCMETHYECKHX, Ymerb
OMOJIOrMYECKUX U [TpuBOAMTH IpUMEPHI
MEJIMIIMHCKHX 30J1eH 1 Pa3IUYHBIX KOJUIOUIHBIX
resen PacTBOPOB, UCIIOJIb3YEMBIX
A.2ddext Tunnans B OBITY
3HaTh/MOHUMATH
[TpaBuna npumMeHeHus
Pas3IMYHBIX KOJUIOUIHBIX
pacTBOPOB, UCIIOJIB3YEMbIX
B OBITY
32 12.01 Pewenue 3agau no teme: Ymers

«I[I/ICHCpCHLIC CUCTCMBI».

-8bINOJIHAMb XUMUUECKULL
IKcnepumenm 110
PpacCro3HaBaHUIO




BayKHCHIITNX
HEOPTaHWMYECKHUX U
OpPTaHWYECKHX BEIIECTB

33 16.01 T.b. [IpakTuyeckasi paora Indposas nadopaTopust ITPNe2
Ne 2 «[Tomyuenne no xumuu (0a30Bblit
KOJUIOUIHBIX PACTBOPOB U YPOBEHBb), KOMILTEKT
W3YUYCHHUE UX CBOWCTBY MOCY/ABI M 000PY10BAHUS
IJIsl y9YeHHIECKUX
onbITOB (PU3NKa, XUMUAS,
0Mos10THs), KOMILJIEKT
XHMHYECKHX PEAKTHBOB
34 19.01 T.Bb. [IpakTuuyeckas paéora Lndposas nadoparopust ITPNe3
Ne 3 «Pemenue o xumuu (0a30Bblit
SKCIIEPUMECHTAIBHBIX 3319 110 YPOBEHb), KOMILIEKT
TeMaM «XHMHYECKUE MOCY/ABI U 000PyI0BAHHUSA
peakmny» U «JlucrepcHsie IJI y4eHHYEeCKHX
CHCTEMBI». onbITOB (pu3uka, Xumus,
0uoJIOrHs), KOMILJIEKT
XHMHYECKHX PEAKTHBOB
35 23.01 Perienue 3amau o Teme
«PactBopBD)
CaoiicTBa BeurecTB (214)
36 26.01 Merannsl. PU3NIECKUE ITonoskeHre METAIIJIOB U JI.1. Monenu 3HATH/MOHUMATH
CBOICTBa METaJIOB. HEMETAJIJIOB B MMEPUOUYECKON | KPUCTAIUTMUECKUX PEHIETOK | XHMHYECKHE MOHSTHS:
tabsuie. OOmme GU3NIECKUEe | METaIOB —Merammieckas CBs3b
Y XMMUYECKHUE CBOWCTBA 2. Komnekmus «Metanmnel 1 | —MeTtayundeckas
METaJIJIOB CILTaBbD». KpUCTaJUTUYECKas perreTka
37 30.01 XuMU4YecKue CBOMCTBA XHUMHYECKUE CBOMCTBA 3. B3aumoneiicteue YMeTh 00bSACHATH
METaJIJIOB. METAaJUIOB B 1O TPYIIIaM METaJUIOB (HATPUS, MarHUS, | —3aBUCHMOCTb
MEPUOTUIECKON CUCTEMBI: Kele3a) ¢ KUCIIOPOIOM. ($u3nIecKuX U
B3aUMO/ICICTBUE C 4. B3auMmopeiicTBre HaTpusl | XMMHUYECKUX CBOMCTB
KHCJIOPOJIOM, BOIOPOJIOM, U MarHus, jxese3a ¢ METaJJIOB OT UX CTPOEHUS
Cepoi, MeTaJuIaMHt, BOJIOH, KHUCIIOTaMH.
KHCJIOTaMH, COJISIMH, 7. BzanmoneiictBre
OpPraHMYECKUMHM BEMIECTBAMHU. | IIEIOYHBIX METAJJIOB CO
Pacnosnasanue xamuonog crupToM, (peHoIOM, MarHus
Memannog. DACKTPOXUM. P | C PACTBOPOM YKCYCHOMI
HaIpsKEHU METaJlJIoB. KUCIIOTHI.
38 02.02 Hewmeramnsr. ®usndeckre [TonoskeHre HEMETAIITIOB B J. 1. Mogenn 3HATHL/MOHUMATH
CBOICTBA. MIEPUOTUYECKON TabIHIIEe. KpUCTANIMYECKUX PEIIETOK | BaKHeWIUe BellecTBa U
®dusnyeckue CBONCTBA HEMETAJIJIOB. MaTepHAaJbI:
HEMETaJIJIOB. AJUIOTPOIHSL. 3. Bzaumoseiicteue —BaxHelie HeMeTaIbI
AnnotponHsie HEMEeTaslIoB ( cepsl, - Annotponust
BUJIOU3MCHCHUSI. ¢docdopa, yris) ¢ YMeTh 00BSICHATH




39 06.02 XUMHIYECKHe CBOMCTBA XvMHUYECKHe CBOHCTBA KHCIIOPOOM. —IIporecchl OKUCIICHHS U
HEMETAJIJIOB. HEMETAJIJIOB 110 TPYIIIaM 5. BzaumonerictBue yriis ¢ BOCCTAHOBJICHUS
40 09.02 T.B. IIpakTudeckasi paboTa | NEPHOIUIECKON CUCTEMBIL: KOHIICHTPHPOBAaHHON Hudposas sadoparopus TP Ne4
Ned «Pemrenne B3aMMOJCHCTBHE C a30THOM KUCJIOTOM. no xumum (0a30Bblit
IKCIEPUMEHTAIIBHBIX 3a/1a4 10 | KMCIOPOIOM, BOJOPOIOM, 6. ObecrBeunBaHue YPOBEHb), KOMILIEKT
Teme «MeTaJutsl 1 rajoreHaMH, MeTaJlaMHu, OPOMHOI1 BOJIBI 3THIICHOM. nocyabl H 000py/I0BaHUS
HEMETaJITBD». BOJIOM, KHCIIOTaMH, IS y9eHH4eCKHX
OpPTaHUYEeCKUMH BELIECTBAMHU. onbITOB (pu3nKa, XUMMHS,
Ouosorus), KOMIJIEKT
XHMHYEeCKHX PeaKTHBOB
41 13.02 Bbunapaslie BonopoaHbIe H3MeHeHue xapakrepa 3HaThH/IOHNUMATH
COCIMHEHUS BOJIOPOAHBIX COSTNHEHUH Ba)kHelilIMe BelecTBa U
9JIEMEHTOB B IEPHOJAX MaTepuaJbl:
HEePHOMICCKOM CHCTEMBI. - aMMHaK, MeTaH
42 16.02 Oxcunpl, CBOUCTBA. H3menenne xapakrepa YMeTh XapakTepu3oBaTh
OKCHJIOB 2JICMEHTOB B -001Iye XUMUYECKUE
HepHOIaX MePUOANICCKOM CBOI{CTBa OKCHIOB
cucteMbl. OKCUIIBI
coJico0pa3youe u
HecoJieo0pa3yolue.
43 20.02 T.B. IIpakTHyeckas padora Hudpposas nadoparopus ITPNeS
Ne 5 «[Tonyuenne, cobupanue 1o Xxumnu (0a30BbIii
Y pacrio3HaBaHUE I'a30BY. YPOBEHB), KOMILIEKT
nocy/abl 1 000py/10BaAHUS
ISl yYeHHYeCKMX
onbITOB (pu3uka, Xumus,
0uoJIOrHs), KOMILJIEKT
XHMHYECKHX PeaKTHBOB
44 27.02 Opranndeckue u I'mapaTs! OkcHUAOB. JI.15 CaoiicTBa 3HaTH/IOHNMATH
HEOpraHHYECKHE H3menenne xapakrepa amMm(oTepHOTO THAPOKCHIA BajKHellIue BeulecTBa u
OCHOBaHHSI. THJIPOKCHIOB JIEMEHTOB B MaTepHuabl:
nepHro/iax NepHoINIECKON —Kucnorsl: cepnas;
cucreMbl. AMdoTepHbIe COJIsIHAsl; a30THas;
OKCHUJIbI U THJIPOKCHJIBI. YKCYCHast
45 01.03 Opranuyeckue u Teopust Appenuyca. —HepacrBopumsie B Bojie
HEeopraHHYecKue [Mporonuruueckas Teopust OCHOBaHHS; ILIEJIOYH:
KHCJIOTHI. THIPOKCHJI HATpPUS,
46-47 05.03 XUMHUYECKHE CBOMCTBA IIposiBieHHE KHUCAOTHBIX, JI.16 CBoiicTBa KHCIIOT U THJIPOKCH]I KaJIns,
12.03 KHCJIOT ¥ OCHOBaHUH. aM(pOTEPHBIX U OCHOBHBIX OCHOBaHUH TUIPOKCHUI Oapus

CBOMCTB Y HEOPIaHUYECKUX U
OpraHUYeCKUX COCIUHEHUM.
Crierprryeckue CBOMCTBa
HEOPraHMYECKUX KUCIIOT —
CHJIBHBIX OKHUCJIUTEIICH 1
OpPraHNYECKHUX KUCJIOT.

YmMmerb 00bACHATH
—XHWMUYECKUEe CBOHCTBA
KHUCJIOT ¥ OCHOBAaHUI C
ToukH 3perus TOJ] YMerh
HCNO0JIH30BaTh
npuodpeTeHHbIe 3HAHUS




—Jli1s 6e301MacHOrO
oOpaIieHus ¢ KACJIOTaMHu U
IeTI0YaMu

— /17151 OKa3aHus epBOit
MEIUIUHCKOHN TTOMOIIIH
MIPY TOTAaHUU KHCIOTHI
WK IIETOYH Ha KOXKHBIH
MMOKPOB WJIM B TJ1a3a

48

15.03

Conu, cBOMCTBA.

Comnyt OpraHu4ecKux
HEOPraHUYECKUX KHCIIOT.
OCHOBHBIE, KHCIIBIE U CPE/IHUC
com. CtymeH4aTtas
JMCCOLUALS TaKUX COJICH.

JI.17 Tlony4enue coneit

3HATH/MOHUMATDH
Ba)KHelllIUe BellecTBa U
MaTepuajbl:
—Baxueiimue conu:
XJIOPU/IBI, HUTPATEI,
cynb(atsl, KapOOHATHL,
areTaTsl

YmMmerb 00bACHATH
—XUMHYECKHE CBOIMCTBA
COJIEH € TOYKH 3pEHUS
jee)il

YMeTh HCIOJIB30BATH
NpuodpeTeHHbIe 3HAHUS
—/J1y14 npuMeHeHus cojiel B
MIPaKTUYECKON
JIESITETBHOCTH

49-50

19.03
22.03

I'eneTndeckas cBsI3b MCKAY
KJIacCaMM BEIICCTB.

['eneTHueckue CBA3N MEKIY
KJIacCaM¥ HEOPTaHUIECKUX U
OpPTaHUYECKHUX COCTUHCHUI.
3aBHCHUMOCTE CBOMCTB
BEIIECTB OT MX COCTaBa U
crpoeHusi. MarepuaibHOe
€JIMHCTBO HEOPTAHUYIECKUX U
OpTraHNYECKHX BEIIECTB.

3HaThL/MOHUMATH
XHMHYECKHe MOHATHA:
—I'eHeTnuecKue CBA3U
—I'eHeTHueckue
MIpeBpaIICHUS

51

05.04

T.B. IlpakTHyeckas padora
Ne 6 «[losrydenue u
uaeHTHPUKAIISL
HCOPIraHUYCCKNUX BEHICCTBY.

52

09.04

T.B. IlpakTHyeckas padora
Ne 7 «llomyuenue
OPTaHUYECKUX BEIIECTBY.

Hudposas nadGoparopust
no xumuu (0a30BblIii
YPOBeHb), KOMILJIEKT
nocy/bl 1 000pyA0BaHUSA
JJIs1 YHeHMYeCKHMX
onbITOB (pu3uka, Xumus,
Ouosorus), KOMIJIEKT
XHMHYECKHX PeaKTHBOB

53

12.04

Pemenne 3aganuii mo reme
«CBOIiCTBA BEIIECTBY.

54

16.04

KonTponbnas pabora Ne 4
«CBoiicTBa BEIIECTBY.

KPNe4




IIpombIlJIeHHbIE CIOCOOBI OJTy4eHHus BemecTB (74)

55 19.04 Mertamnyprus. OO6mue crocoOb! MOIyIeHHS Hcnoan3oBaTh
METaJIOB (BOCCTAHOBIICHHUE NpHoOpeTeHHbIe 3HAHUS
BOJIOPOJIOM, YIJIEM, OKCHIIOM JUIsl OOBSICHEHUS
yraepoaa(Il), akTuBHEIMU XMMHUYECKUX SIBIICHUH,
MeTaiamMu, MPOUCXOISIIMX HA
DIICKTPUYECTBOM). IIPOM3BOJICTBE
56 23.04 Perienue pacyeTHbIX 337124 Ha Ymers
NPUMECH B PacTBOpE. -MCNOJIb30BATH
npuoGpeTeHHbIe 3HAHMS
JUTSL TIPUTOTOBIICHUSA
pacTBOPOB 3aJaHHOH
KOHIICHTPA-IIMH B OBITY 1
Ha [IPOM3BOJICTBE
57 26.04 IIponsBoacTBO YyryHa u ITpombIlIIEHHOE MOTyYEHHE 3HaTH/IOHUMATH
CTaJIH. Yyr'yHa ¥ CTaIH. XUMHIECKUE —OCHOBHBIE TIPHHITHIIBI
MPOLIECCHI, JIS)KAIFe B OCHOBE XMMHYECKHX MIPOU3BOJICTB
MOJIYYSHHS YyTyHa U CTaJlH. —Bnusnne xummuyecknx
AnmnapatHoe odopmiieHne MPOM3BOJICTB HA
JIOMEHHOT'O TTOJTy4YEHUsI OKPY’KaIoIIyIO CpeIy
4yyryHa u cranu. Hayunsie
MPUHIIUIIBL, JIEXKAIINe B
OCHOBE NPOU3B00CMBA UY2YHA
u cmanu.
58 30.04 IIpousBoxacTBO cepHOI ITpomblIEHHOE MOTyYEHHE Ymerb
KHUCJIOTBL CEpPHOI KHCJIOTHI. -xapakmepuzoseamso
XHUMHUYECKUE PEAKIIHH, —IIpou3BoACTBO CepHOM
JIeXKalle B OCHOBE KHCJIOTHI
MOJTyYCHHS] CEPHON KHCIIOTHI.
HayuHble npuHIMITBL
MPOM3BOJICTBA.
59 03.05 PerieHne pacyeTHbIX 337124 Ha
BBIXOJI IPOJIYKTA PEAKI[HH.
60 07.05 ITpousBocTBO aMMHaKa. [TpoMebIIeHHOE TIOTyYeHUE 3HATH/MOHUMATDH
amMmuaka. XuMHYeCKHe —OCHOBHbBIE TIPHHIIHIIBI
HPOLIECCHI, JIEXKAIUE B OCHOBE XUMHUUYECKHX MIPOU3BOJICTB
MOJy4eHHs] aMMHUaKa. —BnusiHre XuMuYeCKnX
AnmnapaTtHoe odopmiieHne IIPOM3BOJICTB Ha
MPOU3BOJICTBA aMMHAKA. OKPYXKAIOLIYIO Cpey
Hay4Hble mpuHINIEL,
JIeXKalle B OCHOBE
MPOM3BOJICTBA AMMHAKA.
61 10.05 IIpousBoacTBO MeTaHOIA. ITpombllIIEHHOE MOJTyYeHHE YMmers




[IpuHIMTB OpraHu3au METWJIOBOTO CIIHPTA. -Xapaxmepu3oeams
XAMHYECKOTO TIPOU3BOACTBA. | XUMHUYECKHE IPOIECCHI, —IIponsBoacTBO amMMuaka
JIeKaIIre B OCHOBE
[IPOU3BOJCTBA. ANapaTHOE
o opMIICHHE TIPOU3BOICTBA
METHJIOBOTO CITHPTA.
[TpuHOMTIBI OpraHU3anuy
XHMHYECKOTO MPOU3BOJICTBA.

XuMHuS ¥ IKoJI0orn4yeckue mpodJjaeMbl yeaoBeyecTBa (24)

62 17.05 KpyroBopot xumu4eckux Kp06.05yroBopoTs! BemecTs B Ymers
JJIEMEHTOB B IIPUPOJE. npupoze. Baenpenue -MCNOJIb30BATH
AHTpOIIOr¢HHOE BIMSHHE Ha YeJIOBEYECTBA B KPYrOBOPOTHI npuodpeTeHHbIe 3HAHMS
KPYTOBOPOTHI BEIIECTB. BEIICCTB. ISl OOBACHEHUS
63 17.05 XUMHSA U PEIICHHE 3arpsi3HEHUE OKpYKAIOMIEH XMMHUYECKHX SBICHHH,
rI00ABHEIX IPOOIEeM cpensl B poliecce MPOUCXOIAIIKX B IIPHPOJIE
yesnoBevecTBa. OxpaHa XUMHYECKHX MPOU3BOJICTB.
OKpYy’Xaromieit cpernsl. OxpaHa B031yXxa, BOJbI U
MOYBBI OT XUMHUYECKHX
3arpsI3HEHUN.
O6o6umenue xXuMuyecKux 3HaHui (14)
64-65 21.05- XUMHS ¥ IPOU3BOJICTBO. HayuHble MeTO/IbI IO3HAHUS B YMmers
24.05 XUMUS U CTPOUTENIBCTBO. xuMuu. VIcTOUHHKH -MCN0JIb30BATh
XUMHUecKoi nHdopmanmu. NpuodpeTeHHbIe 3HAHUS
[Mouck nHpopManuu 1o UL OOBACHEHUS
Ha3BaHMAM, XUMHYECKHX SIBJICHUI,
UIeHTH(UKATOPAM, HPOUCXOIAIIHX B IIPUPOJE,
CTPYKTYPHBIM (hopMyIIam. OBITY
MopenupoBanue

XUMHYECKHX IIPOLIECCOB 1
SIBJICHUH, XUMHUYCCKHH aHAIN3
¥ CHHTE3 KaK METOIBI
Hay4YHOTO MMO3HAHUSI.

V. MaTtepuajbHO- TeXHHMYecKOe o0ecrnedeHre 00pa3oBaTeIbHOI IPOrpaMMbl

HarypanbHble 00beKTHI.

HarypanbHble 00BbEKTHI, HCTIONIB3yeMble B 00YUEHHH XMMHH, BKIIOYAIOT B c€0sl KOJUIEKIIMHM MHHEPAJIOB U TOPHBIX TOPOJI, METAJUIOB H
CIIaBOB, MMHEPAJIbHBIX yIOOpEHUH, MiIacTMacc, KaydyyKoB, BOJIOKOH M T. J. O3HaKOMJIEHHE ydalluxcsli C 00paslaMu HCXOIHBIX
BEILECTB, TOJIIIPOIYKTOB M TOTOBBIX M3JEIHMH IMO3BOJSIET MONYYUTh HAIJISAHOE NPE/ICTaBICHHE 00 ATHX MaTepuallaX, UX BHEIIHEM
BHZE, a TaK)K€ O HEKOTOPHIX (PM3MYECKHX CBOMCTBaX. 3HAYHUTENBHBIE y4eOHO-TIO3HABATEIbHBIE BO3MOXKHOCTH HMEIOT KOJJICKIHH,
M3TOTOBJICHHBIE cCaMUMHM oOydatomuMucs. [IpeaMeTsl st TakuX KOJUIEKITNH cOOMpPatoTCst BO BpeMsI SKCKYPCHH M IPYTHX BHEYPOUHBIX
3aHATHH. KoOJUIeKIMM HCTIONB3yIOTCSl TONBKO ISt O3HAKOMIICHHUS yJallUXCs C BHEIIHMM BHIOM M (PU3HYECKUMM CBOMCTBAMHU
M3y4aeMbIX BEIIECTB M MaTepUaoB. JIJis MPOBEACHUS XUMUYECKUX ONBITOB KOJUIEKIIUU HCIOIb30BATh HEIIb3s




XuMHA4IeCKHe PCAKTUBBI 1 MAaTCPUAJIbL

OO6pareHre co MHOTUMH BEIIECTBAMHU TPEOYET CTPOTOTO COONIONCHUS MPABMII TEXHUKH 0€30TIaCHOCTH, OCOOESHHO IPH BBHIITOJIHEHUH
OTBITOB CAMHMHU ydamuMmucs. Bce HeoOXomuMmble MepBl MPEIOCTOPOKHOCTH YyKa3aHBl B COOTBETCTBYIOUIMX JOKYMEHTaX U
HHCTPYKIHUAX, a TaKXKe B MOcoOMsIX ans yumrened xumuu. Hambosee 4acTo MCIONB3yeMBble PEaKTHBBEI M MaTepHaibl: 1) mpocThie
BEIIIeCTBa - MeIb, OpPOM, HATPHIA, KaJbIMHA, aTFOMUHUN MarHui, xene3o; 2) okcunasl - meau(ll), kampnwms, xenesa (III), marams; 3)
KHUCIIOTHI - COJISIHAs!, CepHasi, a30THas; 4) OCHOBaHMS - THJIPOKCU HATPUS, TUIAPOKCH] KAJIbIHs, THAPOKCUA Oapust, 25%-HbIH BOJHBIN
pacTBOp ammmuaka; 5) conu - xiopuabl Hatpus, menu(ll), amromuuus, sxenesa(lll); HuTpaThl Kamus, Hatpus, cepedpa; Cynb(aThl
menu(1l), xenesa(Il), (M), xenesza (I11), ammonus; noauna kanusi, OpoMuUI HaTPUsl; 6) OpraHUYECKUE COEAWHEHUS - STaHOJ, YKCyCHas
KHCJIOTa, METUJIOBBIH OpaH)KeBbIH, (PeHONIPTATICHH, JTAKMYC.

Xumudeckas jabopaTopHasi MOCyja, ammapaTbl U
puOOpHI.

Xumuueckass Mmocyna MOJpa3JeNseTcss Ha JABE TPYMNbL: IJIS BBINOJHEHHsS OINBITOB YYallUMHCA M JIEMOHCTPAIMOHHBIX OIBITOB.
[Tpubopsl, anmaparsl ¥ YCTaHOBKH, HCIOJIb3yeMbIe HAa yPOKaX XMMUH, MOJIPA3CISIIOT Ha OCHOBE IPOTEKAIONIMX B HUX (DU3MUYECKUX U
XUMHYECKHX IIPOLIECCOB C YYacTHUEM BEIECTB, HAXOASIIMXCS B Pa3HBIX arperaTHbIX COCTOSHMAX: 1) MpHOOpHI Uit paboTHI € Ta3aMu -
MONTyYeHHEe, COOMpaHWe, OYHMCTKA, CYIIKa, IOIVIONICHHE Ta30B; PEAaKIUH MEXAy IOTOKaMH Ta30B; PEAKIUH MEXAY Ta3aMH B
3JIEKTPUYECKOM Pa3psizie; PeakIMy MEXIy ra3aMH IIPU MOBBINICHHOM JaBJICHUH; 2) anlapaTsl U MPHOOPHI IS OMBITOB C JKHIKUMH H
TBEPABIMU BEIIECTBAMH ~ IIEPETOHKA, (PUIBTPOBAHHE, KPUCTAJUIM3ALMS; NPOBEICHHUE PEAKIMH MEXIy TBEPAbIM BELIECTBOM H
JKUJKOCTBIO, JKUAKOCTBIO M JKHAKOCTBIO, TBEpABIMH BellecTBaMH. BHe 3TOH KiaccH(UKaMyM HAXOAATCS JBE TPYNIBI yIeOHOH
anmapaTypsl: 1) U N3ydeHUs] TEOPETUUECKUX BOIPOCOB XUMHUH - MJUTIOCTPALNS 3aKOHA COXPAHCHMS MacChl BEIIECTB, JIEMOHCTPALIUs
3JEKTPOINPOBOJHOCTH PACTBOPOB, JEMOHCTPALUS ABHXCHHS HOHOB B JJIEKTPHUYECKOM TOJNE; AN M3Y4EHHS CKOPOCTH XMMHYECKON
peaxuy ¥ XUMHYECKOT0 paBHOBECHS; 2) IS MILTIOCTPAIIMA XUMUYECKUX OCHOB 3aBOJICKUX CIIOCOOOB MOJIYYEHUS HEKOTOPHIX BEIIECTB
(cepHOI KHCIIOTBI, aMMHMaKa U T. I.). BcmomorarenbHyo posib UrpaloT U3MEpUTENbHBIE M HarpeBaTelbHbIE MPUOOPHI, pa3IUyHbIC
MPUCTIOCOOIEHHUS ISl BBITIOJTHEHHS! ONBITOB.

Monenu.

O0bexTamu MOJCIMPOBAHUA B XUMHUU SABJIAIOTCA aTOMBbI, MOJICKYJIbI, KPUCTAJUIbI, 3aBOACKUEC ammnaparbl, a TaKXE MNPOHUCXOAAINC
mporieccel. B mpernogaBaHuu XUMUHM HCIIOJIB3YIOTCS MOJCTH KPUCTAIUTMYCCKUX PEIICTOK anMasa, rpadura, cephl, pocdopa, okcuaa
yraepona(IV), woma, »xenesa, menu, Maraus. [IpOMBIIIJIEHHOCTBIO BBIMTYCKAIOTCS HAOOpPHI MOJeENed aTOMOB I COCTaBJICHUS
IIAPOCTEPKHEBBIX MOZEIICH MOJICKYJI, KOTOPHIE, K COKAJICHHIO, B OCHOBHOM HCIOJB3YIOTCS IIPH H3YICHUH OPTaHUIICCKON XUMHH.

VYueOHble MOCOOHS Ha IeYaTHOW OCHOBE.

B mpomecce oOydeHUS XHMHUHM HCIONB3YIOTCSA CIEAYIONINE TaOMUIBI TOCTOSHHOTO JKCHOHUpoBaHUs: «[leproamdeckas cucTema
xuMmmudecknx 3nmeMentoB . 1. MenneneeBa», «Tabnuma pacTBOPAMOCTH KHCJIOT, OCHOBAHHHA U COJIEH», «IIEKTPOXUMHUYCCKIHA PSIJI
HaNpsDKeHUH METaIIOB» U Ap. [ opraHU3aIii caMOCTOSTENFHONH paboThl 00YJArONINXCsl Ha YPOKax HCIONB3YIOT Pa3HOOOpas3HbIe
JUTAaKTHYECKHAE MaTepUabl: TETPaJd Ha IIEYaTHON OCHOBE WM OTICIBHBIC pabouue JUCTHI ~~ WHCTPYKIHU, KAPTOUKH C 3aTaHUSMH
pa3HOM CTENECHH TPYIHOCTH IS N3YYEHHsI HOBOTO MaTepHaa, CAMOTIPOBEPKU M KOHTPOJISI 3HAHUI YUAIIHXCSL.

OKpaHHO-3BYKOBBIE CpEACTBa 00yUEeHUS

DOKpaHHO-3BYKOBBIE ITOCOOWS IENATCS HA TPU OOJNBIIME TPYIIIBL: CTaTHYHBIE, KBa3WAWMHAMHUYHBIE M NWHAMHYHBIC. CTaTHYHBIMU
9KpPaHHO3BYKOBEIMH CpPEACTBAMU OOYYCHHUS SIBITIOTCS TUAQIIBMBI, TUAO3UTHBBI (CIAalIbl), €AWMHUYHBIC TPAHCIIAPAHTHI IS
rpadcenpoekropa. Cepur TpaHCHApaHTOB MO3BOJSIIOT WMHUTHPOBATh JIBHXKCHHE IyTEM IIOCIEAOBATEILHOTO HAJIOKEHUS OJHOIO
TpaHCHapaHTa Ha Apyroi. Takue cepun OTHOCAT K KBa3UAMHAMHUYHBIM 9KPAaHHBIM 1ocobusaM. 20 JIHHAMUYIHBIME SKPaHHO -3BYKOBBIMHU
MOCOOMSAMH SIBIAIOTCS TPOM3BEACHUS KruHeMarorpada: JOKYMEHTAIbHOTO, XPOHHMKAJIHHOTO, MYJIbTHUIUIMKAIMOHHOTO. K 3TOH Xe
TPy OTHOCSATCS] SKPAaHHO-3BYKOBBIE CPEICTBA OOY4YEHHS, IS NPEAbABICHNS WHPOPMANU KOTOPBIX HEOOXOIMMa KOMITBIOTEpHAs
TEXHUKA.

TexHnuueckue cpencTsa 00ydeHHS

[Ipr KOMIIEKCHOM HCIIONB30BAaHUM CPEICTB OOy4eHHs Hen30eXeH BONIPOC O BO3MOKHOCTH 3aMEHBI OJHOTO IOCOOHS IPYTHM,
HarpuMep JeMOHCTPAMOHHOTO WITK JabOPaTOPHOTO OIBITAa €ro H300paxeHneM Ha skpaHe. MHbopmManus, coiepxkaiiascs B 9KpaHHOM
mocoOuu, MpeACcTaBIsIeT COOOW JIMIIb OTPaKCHHUE PEaIbHOTO MHUpPA, M MO3TOMY OHA JOJDKHA MMETh OIOPY B YYBCTBEHHOM OIIBITE
oOyuaromuxcs. B mpoTuBHOM citydae (GopMUpPYIOTCS HEmpaBWIbHBIE W (opMaibHble 3HAaHUS. OCOOCHHO OMacHO (OPMHPOBaHHE
HCKa)KEHHBIX MPOCTPAHCTBCHHO-BPEMEHHBIX NPEACTABICHUH, IIOCKOJIBKY SKPAaHHOE IPOCTPAHCTBO M BPEMsI 3HAUYUTEIHHO OTIUYAIOTCS
OT peaslbHOTO MPOCTPAHCTBA W BPEMEHU. JKPaHHOE TIOCOOUE HE MOXKET 3aMEHHUTH COOO0M peanbHBId 00BEKT B IPOIECCE ero TO3HAHUS
BBHJYy TOTO, YTO HE MOXXET OBITh MCTOYHHMKOM YYBCTBCHHOT'O OIBITa O CBOMCTBAX, CYIICCTBEHHBIX NpPU U3YyYCHHH XHMUH: IIBETE,
3amaxe, KpUCTAUIMYECKOM CTPOCHHUH M T. J. B TO e Bpemsi MpH HAIUYUKM Yy YYAIIUXCS JOCTATOYHBIX YyBCTBEHHBIX 3HAHHH Ha
HEKOTOPBIX 3TAIax 00y4eHUS] BOCIIPOU3BEACHHE XUMUYECKOTO OMBITA B DKPAHHOM MTOCOOMH MOXKET OBITh 0OJiee 1MesieCO00pa3HbIM, YeM




€T0 MOBTOpHAA ICMOHCTpAIUA.

KoMIIekT TeXHIIeCKUX CPeNICTB 00ydeHUSI—

Anmapatypa Ans 3alUCH W BOCHPOM3BEACHHSA ayauo- | BUICOMH(DOpMALNH;
— KOMITBIOTED;

— MYNBTHMEANANPOEKTOP;

— MHTEPaKTHBHAs JOCKa;

— HabOp AAaTYNKOB (TEMIIEPATYpHhI, NABJICHHS, IEKTPOIIPOBOAHOCTH U T. II.);
--JIaboparopus «Apxumeny

— BHUJIeOKaMepa (IOKyMeHT-Kamepa, BeO-Kkamepa);

— IIPUHTEP.

COI''TACOBAHO

[IpoTokon 3acenanus

MO yuutenein

€CTECTBEHHO- Hay4YHOTO IUKJIa
ot 22.08.2023 roxga Nel
T.B.I'puneBa

COI'NTACOBAHO
[IpoTokon 3acenanus
METOJIMYECKOTO COBETA
MBOY TCOII Ne3
ot 23.08.2023 roxga Nel
3am. qupekropa o YBP
H.1O. CuzoBa
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