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I IlnaHupyemble pe3yJbTaThl OCBOEHHS Y4eOHOT0 MpeaMeTa, Kypca.

1.1 IIpeameTrHble pe3yJIbTaThI

B pe3syabrate n3ydyeHnss XuMuu Ha 6230BOM YPOBHe 00y4YAIOIIMIICS HAYYUTCS:

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

JIEMOHCTPUPOBATh Ha MIPUMEPax B3aUMOCBS3b MEXKIY XUMHUEH U TPYyTUMH €CTECTBEHHBIMU HAyKaMH;

noHnMaTh (pusuueckuii cmuica Ilepuonuueckoro 3akona J[.J1. MenzeneeBa 1 Ha €ro OCHOBE OOBSCHSTH 3aBUCUMOCTh CBOMCTB XMMUYECKHMX JIEMEHTOB 1 00pa30BaHHBIX MU BELIECTB
OT DJIEKTPOHHOTO CTPOCHUS aTOMOB;

OOBSICHATH IPUIUHBI MHOTOOOPAa3Hs BEIIECTB Ha OCHOBE OOIIMX MPEICTABICHUA 00 MX COCTaBE U CTPOCHUM;

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

XapaKTepU30BaTh OPraHWYECKHE BEIECTBA 10 COCTABY, CTPOCHUIO M CBOMCTBAM, yCTaHABINBATH IPUIHHHO-CIICACTBEHHBIC CBSI3H MEXIy JaHHBIMHU XapaKTepPUCTUKAMH BEIIECTBA;
HPUBOIUTH NIPUMEPHl XUMUYECKUX PEAaKLHH, PaCKPBIBAIOIINX XapaKTepHbIC CBOWCTBA THIIMYHBIX MPEICTaBHTENCH KIACCOB OPTaHUYECKUX BEIIECTB C LIEJBI0 WX MICHTU(QHKALMN U
00BsACHEHHUS 00JIACTH IIPUMCHEHUS;

MMPOTHO3UPOBATH BO3MOKHOCTb NPOTCKAHUA XUMUYCCKUX peaKuHﬁ Ha OCHOBE 3HAHUM O THUIIAX XUMHYECKOU CBSI3H B MOJIEKYJIaX pE€ar€cHToOB U UX peaKL[HOHHOfI CHOCO6HOCTI/I;
HCIOJIb30BaTh 3HAHUA O COCTABEC, CTPOCHUU U XUMUYCCKUX CBOMCTBaX BCHICCTB AJIsA 6e3OHaCHOFO MMPpUMCHCHUS B HpaKTH‘-IeCKOﬁ JACATCIbHOCTH,

BJIaJIETh PAaBUIIAMH U ITpUEMaMH 0e301acHOM paboThl ¢ XUMHYECKUMHU BEILIECTBAMHU U J1a00PaTOPHBIM 000pPYI0BaHUEM;

yCTaHaBJIMBAaTh 3aBUCHMOCTb CKOPOCTH XHUMHYECCKON pC€akiuu U CMCUHICHUSA XUMHWYCCKOI'0 PAaBHOBECHA OT Pa3JIMYHBIX (baKTOpOB C LCJIBIO ONPEACTICHUSA OINTUMAJIbHBIX yCHOBI/Iﬁ
MMPOTCKaHUA XUMHUYECKUX MPOIICCCOB;

NPUBOIUTH IPUMEPHI THAPOJIN3A COJIEH B TOBCETHEBHOM J)KU3HHU YETIOBEKA;

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

TPUBOIUTH IPUMEPHI XUMHUUYECKUX PEaKIU, PACKPHIBAIOIINX OOIIIEe XMMHUYECKUE CBOMCTBA MMPOCTHIX BEIIECTB — METAIIOB U HEMETAILIOB;

BJIAJICTh NIPaBUJIAMH 0€30MacHOT0 OOpaIICHHs ¢ SIKHMH, TOPFOYMMH H TOKCHYHBIMHU BEIIECTBAMH, CPEICTBAMH OBITOBON XHMHU;

OCYIIECTBIIATD IIOMCK XUMUYECKON HH(OPMALIMH 10 Ha3BaHUAM, UICHTH(HUKATOPAM, CTPYKTYPHBIM (hOpPMYyJiaM BELIECTB;

KPUTHYECKH OLIEHMBAaTh M WHTEPIPETHPOBATh XMMHUYECKYI0 HH(OPMAIMIO, COAEPKAIIYIOCs B COOOIIEHHAX CPEJACTB MaccoBOi MH(opmanmu, pecypcax HHrepHera, HaydHO-
MOIYJIIPHBIX CTAThSIX C TOUKH 3PEHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LIEJISIX BBISBICHUS OIIMOOYHBIX CYXACHUHN U ()OPMHUPOBAHUSA COOCTBEHHOH MO3UIIHIH;

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 TPOTrpaMMBl 110 XUMHH SIBIISIOTCS:
1.2.1. PeryasituBubie YY/I:

CaMOCTOSTEIFHO OTIPENIEIATH IIeJIH, 33aBaTh apaMeTPhl H KPUTEPHH, 10 KOTOPBIM MOXHO OTIPENIENUTh, YTO IeIh JOCTUTHYTA;

OIICHUBATh BO3MOJKHBIC MTOCIEICTBHS TOCTH)KEHUS TIOCTABICHHOM IIeTH B IEATCIFHOCTH, COOCTBCHHOW JKU3HU U KU3HU OKPYKAFOIINX JIIOAEH, OCHOBEIBAsICh HAa COOOPAXCHHUSAX ITHKU
U MOpaJH;

CTaBUTH ¥ POPMYITUPOBATH COOCTBEHHBIE 3a7]a9H B 00pa30BaTENbHON AEITETLHOCTH U )KU3HEHHBIX CUTYAIIHAX;

OIICHUBATH PECYPCHI, B TOM YHUCJIC BPEMSA U APYTUEC HEMATCPUAIIBHBIC PECYPCHI, HGO6XO}1HMBIC JUIST JOCTHXKCHUST MOCTaBIECHHOMN JA(SAING

BI)IGI/IpaTB ITIYyTh TOCTUXXCHUA LEJIH, INIAHUPOBATH PCIICHUE MTOCTABJICHHBIX 3a/1a4, ONITUMHU3NPYA MAaTCPHUAJIbHBIC 1 HEMATCPUATIbHBIC 3aTPAThI,

OpraHu30BBIBATH d((HEKTUBHBIN TTOUCK PECYPCOB, HEOOXOIUMBIX JIJISl JOCTHYKEHHUS ITOCTABIICHHOW 1S,

COTIOCTaBIIATH MOJIYYCHHBINH Pe3yNIbTaT JeSITeIbHOCTH C TIOCTABICHHON 3apaHee MEebio.

IHo3naBarenbubie YY/I:

HUCKaTb WU HaXOJHThb O606III€HHLI€ CITIOCOOBI peuicHud 3ajia4, B TOM YHUCJIC, OCYHICCTBIIATH paSBepHyTBIﬁ I/IH(i)OpMaL[I/IOHHHﬁ INOUCK M CTaBUTh Ha €0 OCHOBEC HOBLIC (y‘{C6HBIG n
HO3HaBaT6J’ILHBI€) 3aJ1a4u,

KPUTHUYCCKU OLCHUBATH U UHTEPIPETUPOBATH I/IH(i)OpMaIII/IIO C pa3HbIX HO3HL[I/II>1, pacro3HaBaTb U (bI/IKCI/IpOBaTL MPpOTUBOPEHUA B HHq)OpMaHHOHHBIX HCTOYHHKAX;



®  HCIIONB30BaTh PA3IMYHBIC MOJCIBHO-CXEMATHUECKHUE CPEICTBA AJISI IPEACTABICHNS CYIIECTBEHHBIX CBA3EH M OTHOIICHUH, a TAKKE MPOTHBOPEUNH, BHIIBICHHBIX B HHQOPMAIIMOHHBIX
HCTOYHHKAX;
®  HAaxXOAWTh W NPUBOIWTH KPUTHYECKHE APTYMEHTHI B OTHOIICHWH NEWCTBHH M CyKAEHHWH APYroro; CHOKOMHO M Pa3yMHO OTHOCHUTBCS K KPHUTHUCCKHM 3aMEYaHHSM B OTHOIICHUHU
COOCTBEHHOTO CY)KICHUSI, PACCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;
®  BBIXOJUTH 32 pAaMKH Y4€OHOTO MPEIMETa M OCYIIECTBIIATD IIeJICHAPABICHHBIN TOUCK BOBMOXXHOCTEH /ISl IMPOKOTO NMEPEHOCca CPEJICTB M CIIOCOO0B JCHCTBHS;
e  BBICTpaMBaTh MHIUBHIYAIBHYIO 00pa30BaTENbHYIO TPAEKTOPHIO, YIUTHIBAs OTPAaHUYEHHS CO CTOPOHBI IPYTHX YYaCTHUKOB M PECYPCHBIE OTpaHHYe HUSL;
e  MEHATH U yJACPXKUBATh pPa3Hble MO3ULIUHU B TO3HABATEIBHON JESTEIBHOCTH.
1.2.3. KommyHukatuBHbie YY J{
®  OCYLIECTBIISITH JICJOBYI0 KOMMYHHUKAIIMIO, KAK CO CBEPCTHUKAMH, TaK U C B3POCIBIMU (KaK BHYTpHU 0Opa3oBaTebHON OpraHU3alliM, TaK M 3a ee IpejesiaMu), Mo0upaTh NapTHEPOB
JUTSL I€JIOBOM KOMMYHHUKAIIUU UCXOS N3 COOOpaKeHNH pe3yIbTaTUBHOCTH B3aMMOJECHCTBHS, a HE JINYHBIX CHMITATHH;
®  [IpU OCYIIECTBICHHH TPYNIOBOIl pabOTHI OBITh KaK PyKOBOJHTENIEM, TaK M WICHOM KOMaH/bI B Pa3HbIX POJAX (T€HEepaTop HAeH, KPUTHK, UCTIONHUTENb, BHICTYNAIOIINH, SKCIIEPT U
T.0.);
e  KOOPIOWHHUPOBATH U BHINOIHITE pabOTy B YCIOBHSAX PEABHOTO, BUPTYAIbHOTO M KOMOMHHPOBAHHOTO B3aNMO/ICHCTBYS,
®  DPa3BEpHYTO, JIOTHYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHHMS C UCIIOJIB30BAHIEM aJICKBATHBIX (YCTHBIX M MICHMEHHBIX) SI3BIKOBBIX CPEACTB;
e  pacrno3HaBaTh KOH(IMKTOTCHHBIE CHTyallMd M IPEJOTBpaIlaTh KOH(IUKTHI A0 WX aKTUBHOM (ha3bl, BBICTpaMBaTh JEIOBYI0 W 00pa3oBaTelIbHYI0 KOMMYHHKALWIO, H30eras
JIMYHOCTHBIX OIICHOYHBIX CY>KICHUH.
1) ucnonb30BaHNE YMEHHUH M HABBIKOB PA3IMYHBIX BUIOB IM03HABATEIBHON NESATENbHOCTH, TPUMEHEHUH OCHOBHBIX METO/I0OB TI03HAHUS (CUCTEMHO MH(GOPMAaIMOHHBIN aHAJU3, MOJICIHPOBAHHUE)
JUTA U3yYeHHSI Pa3In4YHbIX CTOPOH OKpPY’KaloIleH AeHCTBUTEIbHOCTH;
2) MCHOJIb30BaHUE OCHOBHBIX MHTEIUIEKTYAIBHBIX Onepauuii: (opMylIupoBaHHE TUIIOTE3, aHAU3 M CHHTE3, CpaBHEHHE, 0000IeHNe, CUCTEeMAaTH3allMsl, BBISBICHUE MPUYNHHO-CIIEACTBEHHBIX
CBSI3€H, IIOMCK aHAJIOTOB;
3) yMeHHe TeHepHpOoBaTh HIEH U ONPEEIATh CPEACTBA, HEOOXOIUMBIE IS UX pean3alui;
4) yMeHUe ONpEeeIsATh EH U 33141 AESTEIbHOCTH, BHIONPATh CPEACTBA PEATN3AIINH LIS U IPUMEHSTh UX Ha MPAKTHKE;
5) WCTMONIB30BaHUE PA3IMYHBIX WCTOYHHMKOB JUIS TOMYYCHHUS XHMHUYECKOM HH(OpMalmuy, ITOHMMAaHWE 3aBUCHMOCTH COAEp)kaHWA M (OPMBI THpEeACTaBICHUS HHPOpManuu OT Iienei
KOMMYHUKaIlMH 1 aJpecara.
1.3 JIuyHOCTHBIE Pe3yabTAThI
e  OpHeHTauus O0YyJaromUXCs Ha JOCTI)KEHHE JIMYHOTO CYACThS, pea3aluio MO3UTUBHBIX JKU3HEHHBIX MEPCHeKTHB, HHUIIMATHBHOCTh, KPEaTHBHOCTH, TOTOBHOCTh U CIIOCOOHOCTH K
JIMYHOCTHOMY CaMOOTIPEIEIIeHUIO, CIIOCOOHOCTh CTABUTH LIETH U CTPOUTH KU3HEHHBIE TUIAHBL;
® TOTOBHOCTbH M CIIOCOOHOCTH 00ECTIeYHTh ce0e M CBOMM OJIM3KHUM TOCTOMHYIO KU3HB B IIPOIIECCE CAMOCTOSTEIHHOM, TBOPUYECKOIT 1 OTBETCTBEHH O eATEIBHOCTH;
® TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIUXCSl K OTCTAUBAHHUIO JINYHOTO JIOCTOMHCTBA, COOCTBEHHOTO MHEHHMs, TOTOBHOCTh M CIIOCOOHOCTH BBIpA0ATHIBATH COOCTBEHHYIO MO3UIMIO IO
OTHOWICHHUIO K OOIIECTBEHHO-TIONUTHYECKUM COOBITHSAM IIPOILUIOTO M HACTOSIIETO0 Ha OCHOBE OCO3HAHHS M OCMBICIEHHUS MCTOPHHM, JyXOBHBIX IIEHHOCTEH M JOCTHXEHHUIl Hamen
CTpaHHI;
e [pPUHATHE M pealn3alus LEHHOCTeH 370poBOro M Oe3omacHoro oOpasa JKHM3HH, OepekKHOe, OTBETCTBEHHOE M KOMIICTEHTHOE OTHOIIEHHE K COOCTBEHHOMY (u3ndeckoMy
TICHXOJIOTHYECKOMY 3/I0POBBIO;
®  HENpUATHE BPEAHBIX NPUBBIUEK: KYPEHHS, YIOTPEOIEHUS AJIKOTOJIsI, HAPKOTHKOB.
e  HPABCTBEHHOE CO3HAHWE M IIOBEICHHE Ha OCHOBE YCBOEHUs OOIEYEIOBEYECKHX LEHHOCTEH, TOJEPAHTHOTO CO3HAHWS W TMOBEAEHHS B MOJMKYJIbTYPHOM MHpE, TOTOBHOCTH H
CHOCOOHOCTH BECTH JINAJIOT C JPYTHMMHU JIFOJIbMH, IOCTHIaTh B HEM B3aUMOIIOHUMAaHUS, HAXOUTh OOIINE LEeJIM ¥ COTPYIHUYATH JUIS UX JOCTHKEHUS;
e  CIIOCOOHOCTH K COTIEPEKHMBAHMIO U (OPMHUPOBAHUE TO3UTHBHOTO OTHOIIECHUS K JIFOJSIM, B TOM YHCJI€ K JIMIIaM C OTPaHWYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI M MHBAIHIAM; OepexHoe,
OTBETCTBEHHOE W KOMIIETCHTHOE OTHOIICHNE K PU3MUECKOMY U TICHXOJIOTHIECKOMY 3I0POBBIO IPYTHX JFO/ICH, YMEHHE OKa3bIBaTh MEPBYIO IIOMOIIIb;
e (QopMupOBaHHE BEIPAXKCHHOHN B MMOBEJCHUH HPABCTBEHHON MO3UIMHU, B TOM YHCIIE CIIOCOOHOCTH K CO3HATEIFHOMY BBIOOPY J0Opa, HPAaBCTBEHHOTO CO3HAHMS M ITOBEICHUS HAa OCHOBE
YCBOGHHS 00IIIeUeIOBEUECKUX [IEHHOCTEH M HPAaBCTBEHHBIX YYBCTB (UECTH, JOJIra, CIPaBEIMBOCTH, MUJIOCEPANS U IPYKeTI00ns);
®  DPa3BUTHE KOMIIETEHIMH COTPYJHUYECTBA CO CBEPCTHHKAMH, JETbMH MIAJIIETO BO3PACTa, B3POCIBIMH B 00pa30BaTEIbHON, OOLIECTBEHHO MOJE3HOH, y4eOHO-HUCCIE0BATENbCKOM,
IIPOEKTHOHN U APYTUX BUAAX JESATEIbHOCTH.
e  MHPOBO33pPEHUE, COOTBETCTBYIOILEE COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAayKU, 3HAUUMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHMYECKOMY TBOPYECTBY, BIAJEHHE JOCTOBEPHOU
nHpopmanueii o IepeoBbIX JOCTHKEHUIX U OTKPBITHAX MUPOBOI M OTEUECTBEHHOH HayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHMAX 00 YCTpOMCTBE MUpa 1 00IIECTBa;



® TOTOBHOCTb U CIIOCOOHOCTH K 0OPa30BaHUIO, B TOM YHCIIE CAaMOOOPA30BAHHUIO, HAa MIPOTSHKEHUU BCEH )KU3HU; CO3HATENILHOE OTHOIICHUE K HEMPEPHIBHOMY 00pa30BaHHIO KaK YCIOBHUIO
YCHEIHOH Mpo¢eCCUOHANTBHON M 00IIECTBEHHON AeATEIHbHOCTH;

®  DKOJIOTHYECKas KyJIbTypa, OEpeKHOE OTHOUICHHsS K POXHOM 3emie, NpUpOIHbIM OorarcTBaM Poccuu W MHpa; MOHUMAHUE BIHMSHUS COIMANBHO-IKOHOMHYECKHX MPOIECCOB HA
COCTOSIHUE TIPUPOJTHON U COIUALHON CPEIbI, OTBETCTBEHHOCTh 32 COCTOSIHUE IPUPOIHBIX PECYPCOB; YMCHHUS U HABBIKM Pa3yMHOTO MPHUPOJIONOJIE30BaHUS, HETEPIIMMOE OTHOIIICHUE K
JIEHCTBUSM, MPUHOCSIIUM BPEJI IKOJOTHH; TPUOOPETCHHE OTBITa 3KOJIOT0-HANPABICHHOHN NeATeIbHOCTH,

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

®  OCO3HaHHBIH BBIOOD OyAyIIeH Tpodeccur Kak MyTh U CIIOCO0 peanu3aiyy COOCTBEHHBIX KU3HCHHBIX IJIAHOB,;

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

®  OTPEOHOCTh TPYAUTHCS, YBaXKEHHE K TPYAY H JIIOASIM TPYyJa, TPYAOBBIM TOCTHXXECHUSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOLICHHE K PAa3HBIM BUAAM TPYJIOBOU
JIeSITENbHOCTH;

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

1. Conep:xanue y4e0HOro mpeaMera
Pa3nen I: Teoperuyeckne OCHOBBI 001IeH XMMUHM
BaxkHeiinine mMOHATHS XMMHHA H UX B3aUMOCBsI3H. AToM. BemectBo. [IpocThie u ciioxxHbIe BemecTBa. JneMeHT. M3otomnbl. MaccoBoe uucio. Hucno ABoraapo. Mois. MossipHbiil 00bEM.
XumMudeckas peakius. MoJiesiu cTpoeHus atoMa. S1po n HyKIIOHBI. DJIeKTpOH. AToMHas opOuTaib. Pacripeaesnenue 3eKTpOHOB 10 OpOUTAISIM. DJIEKTPOHHAs KOH(UTYypalys aTOMOB.
BaiieHTHBIE 3JIEKTPOHBI.
OcHOBHBIE 3aKOHBI XMMHUH. 3aKOH COXPaHEHUs MacChl, 3aKOH IIOCTOSHCTBA COCTaBa, 3akoH ABoraapo. [lepunoandeckuii 3akon u Ileproandeckas cucreMa XuMHYeCKuX 3neMenTos J1.11.
Mengeneesa.
Teopus cTpoeHust aToma.
A. JIaBya3be — TBOpPELl XUMHUECKON PEBOIOLIMY U OCHOBOIIOJIOKHHUK Kilaccuueckor Xumui. ['eHnanbpable npeackazanus [.J1. MenaeneeBbIM CyIIeCTBOBaHUS HOBBIX 3JIEMEHTOB.
Pasgen II: BeniecrBa u ux cocraB
Ctpoenne BemecTBa. XuMHUECKas CB3b U e€ BUIbl. KoBaseHTHAs CBA3b, €€ Pa3HOBUAHOCTH M MEXaHU3MBI 00pa30BaHM. DIEKTPOOTPHIATENFHOCTE. BaneHTHOCTh. CTEICHb OKHUCIICHHS.
HonHas cBs3b. MeTayuindeckas cBsi3b. BomopoaHas cBs3b. BemecTBa MONEKYIIPHOTO U HEMOJIEKYISIPHOTO CTPOCHUSA. AMOp(HOE U KPUCTAJUIMIECKOE COCTOSHIE BemecTB. Kpucrammaeckue
PEMETKYN ¥ UX THITEL [[pU4rHBE MHOTOOOpa3Hsl BEMIECTB: H30MEPHS, TOMOJIOTHS, aJUTOTPOITHS, U30TOIIHS.
KommiekcHble coeTnHeHHUS.
Cucremsl BemecTB. UncTole BemecTBa 1 cMecH. VicTuHHBIE pacTBOpEI. PacTBOpHTENs M pacTBOpEHHOE BenecTBO. PacTBOpeHne kak GU3NKO-XUMHUYECKHH mporiecc. CIIocoOB! BRIpasKeHHS
KOHIIEHTPAIIMH PACTBOPOB: MACCOBAs J0JI1 PACTBOPEHHOTO BEIIECTBA, MOJIIPHAs KOHIEHTpAIK. PacTBopsI aexTpoinuToB. AucnepcHocTh JucniepcHsie cucteMsl. KononaHeie pacTBOPHI.
I'enu u 3051.
B3aumopeiicTBUSI U IpeBpallieHUs BellecTB. XMMHUYECKHE PEaKIK B CHCTEME MPHPOTHBIX B3auMoielicTBUA. PeareHTs! 1 mpoaykTel peaknuii. Kiaccuduxanum opraHudeckux 1 HeOpraHu-
geckux peaknuid. TerutoBsre 3Q ekt peakun. TepMoXuMUIecKrne ypaBHEeHUS peakiuii. CKOpOoCTh XUMHUUECKOW peakIni. DHEPTHs aKTHBAIWH. DaKTOPHI, BSOS Ha CKOPOCTh PEAKITHH.
Karanmus n xarammsaropel. Uaruouropsr. [IpomoTopsl. KatanmuTiaeckue siapl. DepMeHTaTUBHBIC KaTamu3aTopbl. OOpaTHMBIE 1 HeOOpaTUMBIEe peakni. XUMHUYECKoe paBHOBecHe. DakTopEI,
cMentatomue paHosecue. [punuun Jle Hatenbe. 3akoH AeHCTBYIOMMX Macc.
Teopus AIIEKTPOIUTHISCKON JUCCONUAINH. DIEKTPONUTH. AHAOHBI K KaTHOHBI. CHITBHBIE U CITa0bIe SJIEKTPOIUTHL. JISKTPOIM THUECKas nuccoruanys. CTereHb Tuccoranyi. Peakium
HMOHHOTO 0OMeHa B BOJHBIX pacTBopax. VloHHoe mpousBenienue Bosl. Bomopoausiii mokasarens (pH) pactopa. MHanKaTOphL. ['MIpOIH3 OpraHnYecKiX 1 HEOPraHMIECKUX COSTMHEHHH.
OKHCIUTENILHO-BOCCTAaHOBUTEJILHBIE PEAKIIMHA. MeTo1 31eKTpOHHOTr0 OanaHca. DIeKTponn3. XUMUYECKHE HCTOYHUKH TOKa, TalbBAHMYECKUE DIIEMEHTHI U aKKYMYJISTOPHI.
IIpocTeie U CIIOKHBIE PeaKIUH.
Pazgen I11: MerajJjbl, HeMeTaJUIbI U UX COeAMHEHUS
MetaJibl INIABHBIX NOArpynn. XapakTepHble 0CO0eHHOCTH MeTa10B. [loj0XeHne MeTaIIoB B IEPHOAMYECKON crcTeMe. MeTalIsl — XUMHYECKUE AIEMEHTHI M IPOCTHIE BEIIeCTRa.
du3nueckne 1 XUMHIecKne cBoiicTBa MetauioB. Obmiast xapaktepuctuka Metauios A rpynmsl. Ll{enodnsie MeTamisl 1 ux coenuHeHns. CTpoeHHe, OCHOBHBIE CBOWCTBA, 001aCTH
MIPUMEHEHNS U TTOTyYeHHE.
O6mas xapakrepuctrka MetauioB || A-rpynmsr. [I[€n0uH03eMenbHbIE METAUTBI U UX BaKHEHHe coennHeHus. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHeHHSI.
Kparkas xapaxrepucruka snemenToB || A-rpynmsl. AnroMuHuH 1 ero coeanHeHus. AM(OTEpHOCTh OKCHAA M THAPOKCHA AIIOMHUHUS. AmoMuHoTepMus. [lomydenue U npuMeHeHne
AITIOMUHUSL.




MeTamuibl M0604YHBIX HoArpymni. XKene3o kak npeacraBures d-siuementoB. Anorponus xene3a. OcHoBHble coeaunenns xenesa (I1) u (II). KauecTBeHHbIE peakiny Ha KaTHOHBI XKee3a.
[Toydyenne u mpuMeHeHNe MeTa/UTOB. KOppo3us METaIoM U CIIOCOOBI 3aIIUThI OT Heg.

Crnassl. [Ipon3BOICTBO UyTyHA U CTANH.

XapakTepHble 0CO0EHHOCTH HeMeTaJLI0B. [loNokeHe HeMeTalIoB B IEpUOIUYECKO cucTeMe. HeMeTamibl — XUMUYECKUE 3JIEMEHTHI U IPOCThIe BellecTBa. Du3nueckue u XMMHYECKUe
CBOMCTB HEMETAJLIOB.

T'anorensl. O0mas XapaKTEPUCTHKA TAJIOTCHOB — XUMHYCCKHIX 3JICMEHTOB, IIPOCTHIX BEIIECTB U X COCIUHCHUN. X UMUYECKUE CBOMCTBA U CIIOCOOBI TOJTYUCHHS TAIOTCHOB.
l"anorenoBonopoasl. ["anorennasl. Kuciaopoaconepskaiiue COeIUHEHUS XJI0Pa.

bnaroponusie rassi.

O0600meHue 3HaAHUI 0 MeTaJIaX U HeMeTaJ1aX. CpaBHUTENbHASL XapaKTePUCTHKA METAJUIOB M HEMETAJUIOB U X coeAuHeHHM. OKCUAbI, THAPOKCUIBI U COJIH: OCHOBHBIE CBOWMCTBA U
crocoOsI omydeHus. CpaBHUTEIbHAS XapaKTePUCTHKA CBOWCTB OKCHIOB M THIPOKCHIOB HEMETAIUIOB H METAJLIOB.

Heoprannyeckue u opranuuyeckue Beunjecra. Heoprannueckne Bemectsa. Opranndeckre BemecTsa. Mx xraccudukanys 1 B3anMocBsa3b. O000ImeHne 3HaHUI 0 HEOPraHUIECKUX 1
OpraHNYECKUX peaKIMsIX.

Pa3Burne OMOIOTHYECKOH XUMUH — aKTyalbHas ITOTPed HOCTh HAIIIETO BPEMEHH.

IIpou3BoACTBO M NPUMEHEHHUE BelleCTB M MaTepHAaJI0B. XUMHUUYECKas TEXHOIOTHs. [IpHHIMIBI OpraHu3aly COBPEMEHHOTO MPOU3BOICTBA. XUMHUUECKOE ChIphE. MeTanmnuecKkue pybl.
Oo61rue crrocoObl MOTYICHUS METANIOB. MeTauTyprisi, METaIUTyPriHYeCcKUe MPOIecChl. XMMHUYIeCKast TEXHOJIOTHI CHHTE3a aMMHaKa.

BerectBa u MaTepuainsl BOKpYT Hac. buonorndecky akTHBHbIE BenlecTBa (pepMEHThI, BATAMHHBI, TOPMOHBI). XHMHUS U 310pOBbe. AHAJIBI€TUKH. AHTHOMOTHKU. AHECTE3UPYIOIIUE
npenapatsl. CpencTa ObITOBOM XUMHU. MOIOIINE U YUCTSIIUE CPEACTBA.

MeTtoabl Hay4YHOro no3uanus. Onrcanue, HabIIOAeHHE, XUMUYECKHUIA SKCIIEPUMEHT. X UMUYECKHUI aHaIN3 U CUHTE3 BELIECTB

EcrecTBeHHOHayuHas KapTUHA MUpa. XUMUYECKasi KAPTUHA IPUPOABL

IlosicHenus:
IIo nany 3a roa: 68 yacos
Mo pakry: 64 waca, mpasgauunsre nau: 08.03.2023, 01.05,2023, 08.05.2023.

1. Kpurepuu oneHuBaHNs HA YPOKAX XUMHH
OuneHuBaHMe YCTHOTO OTBETA

HNuauBuayaabHbIi KOHTPOJIb PE3YJIbTATOB MOXKET NPOBOJIUTHCS HA ypOKe Kak B JopMe KPaTKOro onpoca ¢ Mecta (GppoHTanbHas KOHTpOJIUpYolias Oecesia), Tak U B BUJIE 00CTONATEILHOI
NPOBEPKH 3HAHUI M YMeHMil y AOCKH. DTOT BUJ ompoca (MHAWBUAYAJIBHBIH) MOXKHO INPOBOIMTH HA 3Tamax akTyalW3allWd 3HaHWH, M3Y4eHHS HOBOTO MaTepHalia, 3aKpeIUIeHUs H
COBEPLICHCTBOBAHUS 3HAHMH W TPOBEPKU YCBOEHHS HOBOTO MaTepuasia. Bompocel yduresns JUis KpaTKOro Onpoca JOJDKHBI ObITh JaKOHWYHBI, C(OPMYJIMPOBAHBI B TOHITHBIX YYCHHKY

TEPMUHAX U Tpe60BaTb KpaTKoro OTBETaA. IIJ'ISI OKOHOMHHU BPEMEHHU MOXKHO HUCIIOJB30BaTh KAPTOUKH C BOIIPOCAMHU, HA KOTOPHIC YUCHUKU I'OTOBATCA OTBETUTH Y JOCKH.

Bo BpEMs OTBETA y4dallerocda mjid AOCTHKCHUA yCTOfI‘II/IBOFO BHMMAaHUA Kj1acCa MOJIE3HO NPEAYCMOTPETH IMOCJICAYIOMICE 3a OTBETOM PCUEH3UPOBAHHUE CO CTOPOHBI APYIrUX Yydalluxcs,

HCIPaBJICHUEC AOIMYIICHHBIX OH.II/I6OK, JOIIOJTHCHUC.

HpI/I MIPOBCACHUH OIIPOCa AOMYCKACTCA 3aaBaTh yHAIICMYCs HABOAAIINWE BOIPOCHI AJIA TOIO, 4TOOBI IOMOYb My C(I)OpMyJ'II/IpOBaTB CBOHW MBICJIH. MOFyT OBITh U JAOHOJIHUTEJIbHBIC BOIIPOCHI,
€CJIn OHH HCO6XOZ[I/IMBI U MPEACTOANICTO H3Y4YC€HHUd HOBOI'O MaTcpualia. Bo BpEMsA YCTHOI'O OTBCTA Y4Yallerocsa Yy4YWUTCIb HMMECT BO3MOKHOCTb 3a/4aTb ,IlOHOJ'IHI/ITeJ'IBHHﬁ BOIIPpOC

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

HpOBC,HCHI/IC YCTHOI'O MHAMBUAYAJIbHOT'O KOHTPOJIA Tpe6yeT OT YUHUTCJIA CO6paHHOCTI/I W BHUMAaHMs, TaK KaK HCO6XO,HI/IMO 3a 5-10 MUHYT BBIABUTDH 3HAHUS YHAIUXCA B KJIaccCe.
Vuurens 00s13aH MMPOKOMMECHTHUPOBATH OTBET YUCHHKA, YKa3aB Ha OIIHOKU U OTMETUB YAa4HbIC CTOPOHBI. JIxo0oii oTBET JOJDKCH OBITH 3aMEUCH YUYHUTEIIEM U O00BEKTUBHO UM OIICHCH.
Heo0s3aTenpHO CTaBUTH OTMETKY 3a Ka)K}lI)Iﬁ HETOJHBIN 0TBET. Eciin YYCHUK HECOAHOKPATHO AOIIOJHAI OTBETHI APYTHUX OJHOKIIACCHUKOB, TO MOKHO ITOCTABUTH EMY 06H_Iy}0 OTMETKY 3a YPOK.

OTMmerka «5»:

- JiaH MOJIHBIA U NIPaBUJIbHBINA OTBET HA OCHOBAHUM U3YUYEHHBIX TEOPUH,

- MaTrepual U3JI0KEeH B ONPEICTICHHOHN JIOTHYECKOH MOCIIeIOBATELHOCTH, JINTEPATYPHBIM SI3BIKOM,
- OTBET CaMOCTOSTEIbHBIA

- BO3MOJKHA OJTHA HECYIICCTBEHHAsI OIINOKA.

OTtMeTKa «4»:J1aH MOJHBIN U MPaBUIIbHBIN OTBET HA OCHOBaHUM U3YUYEHHBIX TEOPUH,



MaTepual U3JI0XKEH B ONPEIEICHHOMN MT0CIE0BaTEIbHOCTH,
OTBET CAMOCTOSTENBHBIH
JIOIYIIEHBI 2-3 HECYIIECTBEHHBIE OMIMOKH, HCIIPABICHHBIE 110 TPEOOBAHUIO YUUTEIA, I AaH HETIOJNHBIN U HEYETKUH OTBET.
Otmerka «3»:/1aH TIOJIHBII OTBET, HO MIPH 3TOM JIOIYIIEHA CYILIECTBEHHAs OIIMOKA MM OTBET HEIIOJIHBIN, IOCTPOEH HECBS3HO.
OtMmeTrKa «2» OTBET OOHapYKMBAaeT HENOHMMAaHHE OCHOBHOT'O COJIEPKaHus yueOHOro MaTepHania,
- IIONYILEHBI CYIIECTBEHHbIE OLIMOKH, KOTOPHIE yJalTUHCs HE MOXKET UCIPABUTh IPH HABOSIINX BOIPOCAX YUUTEIS.

OunennBanye NMCbMEHHOI pa6oThI
[TuceMenHbIe pabOTHI MOIPa3AEISIIOT Ha TEKyIUe (IIPOBEPOYHBIE) U UTOTOBbIE (KOHTPOJIbHEIE) pabOTHI; 10 BPEMEHN OHH MOTYT 3aHMMAaTh BECh YPOK WM €T0 YacTh.
K MeronaM nucbMeHHOH MPOBEPKH pe3yJIbTaToB 00YYEHUs] OTHOCSTCS! MMCbMEHHAs KOHTPOJbHas paboTa Ha 45 MUH, npoBepouHble padoTsl Ha 10-15 MUH (HampuMmep, pelIeHHe PacueTHBIX
3aj1a4), MUCbMEHHBIC TOMAIITHIE 3a/IaHKsl, TUCEMEHHBINH Y9eT 3HAaHUN OTJENbHBIX YJaIIUXCs 110 KaPTOYKaM, XUMUYECKHE AUKTAHTHI, 3aJaHUs] TECTOBOTO THIA U T.II.
[oxroToBka ygammuxcs K KOHTPOJIBHOH paboTe gale BCero OCyIIecTBIsIeTCS Ha 00o0maronmx ypokax. O IpoBeIeHHH KOHTPOIHHOM paboThl yIauTuxcs Ipeaynpex aaroT 3apaHee, YToOsl OHU
MOTJIY TOJTOTOBUTHCA.
CopeprxaHrnie KOHTPOJIBHOM pabOTHl 0XBaTHIBAET BeCh HamOoJiee BaXKHBIM MaTepHall KOHTPOIHPYeMOi TeMbl. B Takoil OONBIION KOHTPONBHOW paboTe 3alaHusl JOKHBI OBITh CIMHBIMH IS
YUaIUXcsl BCEX yPOBHEH pa3BUTHs. B KOHTpoIbHYI0 paboTy peKOMEHIyeTcs BKIOYATh Pa3HOOOpa3HbIe 3a1aHMs: 0000Iarone BOIPOCH, KAUeCTBEHHBIE W pacyeTHbIE XUMUIECKUE 3a/1a4H,
LIETIOYKN MPEBpPAICHUH, TECTOBBIE, Irpadudeckue 3aiaHusd U T.1. HeoOXoauMo HcIonp30BaTh HaMOOIbIIEE YUCIO BAPHAHTOB. TeTpaau Uil KOHTPOJIBHBIX paldOT SBISIIOTCS JTOKYMEHTOM,
KOTOPBIH MOXET OBbITh MMPOBEPEH aIMUHHUCTPAIMEH IIKOJBI U MHCIIEKTOPOM OT/iesla 00pa30BaHMsl, HOATOMY TETPaJIU Uil KOHTPOJBHBIX paboT JOJKHBI XPAHUTHCSI B XMMUUECKOM KaOUWHETe B
TEUYeHHH Y4eOHOrOo Troja.
Yuuteno MHOT/A JOBOJBHO TPYJHO OIPEICIHTh CTENEHb CJIO0XKHOCTH IOJOOpaHHBIX 3aiaHuid. MeTOOUCThI COBETYIOT BOCIOJB30BATHCS CIEAYIOLIIMM NpueMoM. HeoOxomumo camomy
BBINIOJIHUTH 3Ty paboTy, a M3PacxXoJOBaHHOE BpeMs Ul yYEHHUKOB 8-9-X KJIacCOB HAlO YBEJIMYUTh B 5 pas, a sl CTAapUIMX KJIAcCOB - B 3 pasa. MOXHO B XoJe NpenBapuUTEIbHON
CaMOCTOSTEILHOM pa6OTbI MPEAJIOKNUTh HECKOJIBKO TUITMYHBIX 3a21aH14171 1 MPpOaHAJIM3UPOBATH CTCIICHD UX BBINIOJIHCHUA.
[Tpu orleHMBaHUK OTBETA y4alIerocst HEOOXOAUMO YUHUTHIBATH KAUeCTBO BBINIOJIHEHHs paboThI N0 3a1aHusiM. KoHTposbHas paboTa OLIEHHBAETCS B LICJIOM.
OtMmeTKa «5»:1aH TIOJIHBIN OTBET HAa OCHOBE M3YYEHHBIX TEOPHH, BO3MO)KHA HECYIIIECTBCHHAS OIIHOKA.
OTMeTKa «4»:0IyCTHMa HEKOTOPask HEMIOJIHOTa OTBETA, MOXKET OBITh HE OoJiee ABYX HECYIIECTBEHHBIX OMINOOK.
OtmeTtka «3»:paboTa BHIIOIHEHA HETIOIHO (HO HE MEHEE YeM Ha TPETh), UMEIOTCS He 0oJiee OHON CYIIECTBEHHON OMNOKH U 2-3 HECYIIECTBEHHBIE.
Ormerka «2»:

e  paboTa BBHINOIHEHA MEHBIIIC YEM Ha TPETH,

®  1MeeTcs HECKOJBKO CYIIECTBEHHBIX OIHOOK.
OuneHka ymeHHii peliath pacdyeTHble 3agaun OTMeTka «5»:

e B JIOTHYECKOM PAcCYXICHUU U PEIICHUH HET OUINOOK,
OtmeTka «4»:

o B JIOTUYECKOM PACCYKIACHUU U PCIICHUUN HET CYIIECTBEHHBIX OIHI/I6OK,

e  JONyIIEHO He 6oJiee IBYX HECYIIECTBEHHBIX OMINOOK
Ormerka «3»:

® B IJIOTMYECKOM PacCy>KACHHH HET CYIIECTBEHHBIX OLIMOOK.

®  JIONyCKaeTcs CyIIEeCTBEHHAs OINOKa B MaTEMaTHIECKUX pacyeTax.
OTMeTKa «2»:MMEIOTCS CYNIECTBEHHBIE OTMOKH B JIOTHUECKOM PacCyKJCHUH U PEIICHUH.
OneHka 3KcrepUMeHTAIBHBIX YMEHHI (B Mpouecce BLIMOJTHEHUSI MPAKTHYECKUX Pa0oT 10 HHCTPY KIUH)
[IpakTryeckne pabOTH MO XUMHH BBIIONHIIOTCA B TETPAIsIX IJS MpakTHYecKux pabot. IIpm omeHWBaHWM OTYETa IO BEHINOJHEHHUIO MPAKTHYECKOH paboThl 0coboe BHUMAHHE YAETSIEeTCS
Ka4€CTBY U MMOJTHOTE CAMOCTOSATCIIbHBIX BEIBOAOB YUYCHHUKA.
KomngecTBo mpakTnyeckux paboT ompesieneHo B MporpaMme.
B Tedenmne yueOHOTO rofa TETpaan A MPAKTHYECKUX PaObOT XpaHUTCS B IIKOJIE.
OtmeTka «5»:

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

®  DKCIIEPUMEHT OCYIIECTBIIEH I10 IUIaHY, C YU€TOM TEXHHKH 0€30MacCHOCTH U NPaBWII paboTHI ¢ BelllecTBaMU 1 Npudopamu,

®  [POSBIEHBI OPraHN3aMOHHO-TPYAOBbIE YMEHUS (TI0JIEP>KMBACTCS YUCTOTA paboYero MecTa, MopsIoK Ha CTOJIe, 9KOHOMHO MCHOJIBb3YIOTCSI pEaKTUBBI).



e JlomymieHsl He O60Jiee IBYX HECYNIECTBEHHBIX OMIMOOK TP OPOPMIICHUN PaOOTHI.
OtMmeTka «4»:
e paboTa BBHINIOJHEHA, CICNAHBI MMPABHJIbHBIC HAOIIOMCHUS W BBHIBOIBI: SKCIIEPUMEHT BBIIIOJIHEH HEIIOJHO WM HAONIOZAIOTCS HECYIIECTBEHHBIE OIMOKH B paboTe C BEIIECTBAMHU H
npudopamu.
OtMmerka «3»:
®  OTBET HCIMOJIHBINA, pabOTa BBIMOJHCHA IPABHIBHO HE MEHEE, YeM HAITOJIOBHHY, OMYIICHA CYICCTBCHHAS OIMMOKa (B X0JI¢ IKCIIEPUMEHTA, B 00BACHCHUH, B 0(QOPMIICHUH PabOTHI, 10
Tb npu paboTe ¢ BelecTBaMu U MprOOpaMu), KOTOPYIO YUAIHIACS UCTIPABIISCT MO TpeOoBaHuIO yunrtens. JlomyckaeTes opopmiicHre paboThl 0e3 3amKcy YpaBHEHUH peaKIuid.
e  DKCHEPUMEHT MOJIHOCTHIO BBIOIHEH B COOTBETCTBHH C MHCTPYKIIUSMHU U MPAaBUIIAMH TEXHUKU 0€30TIaCHOCTH, HO paboTa He oopMIiIcHa.
OTrmerka «2»:
e  BrmoigHEeHO MeHee MOJIOBHHBI PaOOTHI;
e  JONyIIeHHI 1B WM OOJiee CYIIECTBEHHBIC OUIMOKH B XOIE AKCIEPHMEHTa, B 00bscHeHHH, B odopmieHnu padotsl, o Th mpu paboTe ¢ BemecTBaMu B MpUOOpaMu), KOTOPEIC
YYaIuHACcs He MOXKET UCTIPAaBUTh.
OueHka yMeHH# peliaTh KCIIepUMEHTAJNbHbIE 32/1a4H
[Ipu oueHKE 3TOTO YMEHUS CIEIYeT YIUTHIBATE HAOTIOACHUS YIUTENS U MIPEIbSBIIEMbIC YIAIHMCS PE3yIbTaThl BHITTOTHEHHUS OIBITOB.
OtMmeTrka «5»:
e  [lnaH penreHus 3a1a4u COCTABJICH MPABUIILHO,
®  OCYILIECTBJICH MOAOOP XUMHYCCKHX PCAKTHBOB U 000PYI0BAHHMS,
° OKCIICPUMEHT BBIINOJHCH MMOJHOCTBIO,
®  JIaHO TOJIHOE OOBSICHEHHUE U C/ICTIaHbI BHIBOIBI.
OrMmerka «4»:
®  IDIaH PEUICHHS COCTABIICH MPABIIHHO,
®  OCYIIECTBIICH ITOJA00P XUMHUYCCKIX PEaKTHBOB U 000PYIOBaHHA,
®  OSKCIICPUMEHT BHITIOJHEH MOJHOCTBIO,
e  JomyIIeHO He 0oJiee ABYX HECYIIECTBEHHBIX OINTHOOK (B OOBSICHEHUH U BHIBOJIAX).
OrMmerka «3»:
®  IUIaH PEUICHUS COCTABJICH MPABUIBHO,
®  OCYIIECTBJICH MOA00pP XUMHUCCKUX PEAKTUBOB U 00OPYIOBAHHS,
o OKCIICPUMEHT BBIINIOJIHEH HE MCHEEC, YEM HAIIOJIOBUHY, JONYIICHA CYIICCTBCHHAA OHII/I6Ka B O6'I)$[CHCHI/II/I " BbIBOJAX,
®  SKCIICPUMEHT BBIMOJIHEH MMOJHOCTHIO, OTYET HE COCTABIICH
o JONYHICHBI HAPYIICHUSA TEXHUKU 6630HaCHOCTI/I, OKCIICPUMEHT BBITNIOJHEH MMOJIHOCTHIO, CACTIaHbl HECYIIECTBCHHBIC OHII/I6KI/I B O6’I)$ICHCHI/II/I U BbIBOJAaX.
OrMmerka «2»:
e  JIOMyIIEHHI IBe U OoJiee OMMOKH (B IUIaHE PEUICHUS, B TOI00PE XUMUIECKHUX, PEaKTHBOB U 000PYIOBAHUS, B OOBSICHECHUH U BHIBOJIAX).
®  JIOMNYIIEHBI HAPYIICHUS TEXHUKH O€30TMaCHOCTH.



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

NeNe Hdara Tema ypoka H3zyuyaembie BONPOCHI Hcnonb3zoBanue TpeGoBaHus K yPOBHIO /3 Bun
YPOKOB ypoka 000py/10BaHHUsI LIEHTPa MOJAr0TOBKH MOHUTO-
n/n IInan ®daxT €CTeCTBCHHOHAYYHOM 1 BbIIIYCKHMKOB pHMHra

TeXHOJOTHYeCKOoH
Hanpasiennocreii «Touka
pocra»
IJKCIepuMeHT

1 05.09 [ToBTOpEHUE BOMIPOCOB

OpPraHu4YeCcKOW XUMHUU.
Ctpoenne BeuecTna (8 )

2 07.09 CrpoeHue aToma. SIApo u 3neKTpoHHAs . DieKTpoHHO- 3HaTH/MOHUMATH §21
DNeKTPOHHBIC KOHDUTYpalu | 000JI0YKa. DIIEMCHTAPHBIC rpadUueCKUe CXEMBI -XumuueckKue NOHAmMuUA:
aTOMOB YaCTHIIbI B COCTABE aTOMA. CTPOCHHSI aTOMOB — aroM

N3ororbl. DIEKTPOHHBIC U —H30TOIBI
3NEKTOPHHO-TpadHUeCcKre —3IIEKTPOHHAsT 000JI0UKA
hopmybt —3IHEPreTUYECKHI YPOBEHb
Amomnuie opoumanu. Dopmul Ymernb

opbumareit (S, p). -COCTaB aTOMHBIX SiTIep
Tlocredosamenvrnocmo (4MCI0 MPOTOHOB
3aNOAHEHUs: INEKMPOHAMU HEWTPOHOB)—ONpPENIEIATh
opbumanei. YHCIIO YHEPTEeTHYECKUX
DNEeKTPOHHOE CTPOCHUE YPOBHEH U IOAYPOBHEH B
aTOMOB XUMHYECCKHUX aToMe
3JIEMEHTOB MAJIbIX MIEPUO/IOB.

Ocobennocmu cmpoeHust

INEKMPOHHBIX 0OOL0UEK

amomo8 nepexoOHbix

NEMEHMO8

3 12.09 CBoiicTBa aTOMOB XHM. 3aKOHOMEPHOCTH 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 14.09 BxoaHoii koHTpoJIB-20 DNEeKTPOOTPULIATENBHOCTD 3HATH/MOHUMATDH §22 Bx.K.P

MUHYT. Busibl xumuueckon
CBSI3H: KOBaJICHTHAS
HEeNoJIsipHasl U MOoJIIpHasl.

anemenToB. [lonsipHas u
HernoJsipHas CBs3b. Jnnons.
IonsipHOCTH MONEKYII.

-XUMuuecKue NOHAMUA:
—3JIEKTPOOTPHIATEIILHOCTh
Ymersb




CriocoOb1 00pa30BaHus CBS3H:
0OMEHHBIN MEXaHU3M U
OOHOPHO-AKYENMOPHBIIL.

-cocmaensamo
—CXeMBbI 00pa30BaHUs
KOBAJICHTHBIX COCJIMHEHHI

5 19.09 Buasr xumudeckou CBA3M: DJIEeKTPOHHOE CTPOCHHUE 3HaThH/MOHUMATH §22
MOHHAsI, METAJUTMYECKAs 1 aTOMOB METAJIIOB U -XumMu4ecKue ROHAMUA:
BOJIOPO/IHAS. HeMeTasuoB. [lepexon —HWOHBI
AJIEKTPOHOB. VIOHBI: KATHOHBI, —MeTaInIecKas CBs3b
AQHHMOHBI, HX XapaKTEePUCTHUKA. —BeIeCTBA
Merannmueckas 1 MOJIEKYJISIPHOTO U
BOJIOPO/IHAS CBSI3b HEMOJIEKYJISIPHOTO
CTpOCHHMS
Ymernb
-cocmaenamo
—CXeMblI 00pa3oBaHuUs
MOHHOM CBSI3U B OMHAPHBIX
COCAMHEHUSIX
6 21.09 [TpranHBI MHOTOOOpa3HA ATOMHBIE, MOJIEKYJISIPHEIE, JA. —Moaemu 3HaTH/MOHUMATH §23
BeriecTB. Kpucrammmaeckue WOHHBIE ¥ METAIIIMIECKNE KPHCTAJUIMYECKHX PELICTOK , | -XUMUUECKUE HOHAMUA:
PELIETKH . KPHCTAJUTNUECKHUE PEILETKH. Komnekuus MeranioB —KpHCTaJUTNUECKHE
IIpumeps! BelecTs, . JleMoHCTpanus MOJEIN | peuIeTKH
0COOEHHOCTH CBOMCTB JIHK. YMmeTb
-00bACHAMD
—TIPUYHHBI, OOBICHSIONIHE
€INHYIO TIPUPOLY
XMUMHYECKHX CBSI3EH
—3aBHUCHMOCTH CBOHCTB
BEIIIECTB OT THIIA
XMMHUYECKOH CBSA3H
7 26.09 KomiiekcHbIe coeTnHEeHUS. KommekcHbIe coeTMHEHUS. Crp 86-89
BHyTpeHHS 1 BHEIIHSA
cdepbl KomIuiekca. JIurasmsi,
KOODPJJMHAIIMOHHOE YHCJIO.
Y CcTOYMBOCTS KOMIIJIEKCHBIX
COEJIMHEHU.
8-9 28.09 Pemienue 3amau u CP-15
03.10 YOpakKHEHUH IO TeMe MHHYT
«BemecTBo».
Xumunyeckue peakuuu (154)
10 05.10 MHoroo0pa3ue XUMHYECKUX Knaccudpukanus xumudeckux | JI.1. B3anmopeiicteue Ymersb §24
peaxuuit. peaxiuii B OpraHu4ecKoi u OKCHJIa KaIbIUsl C BOJOU. 2. | -onpedensams

Heopraﬂnqecxoﬁ XHUMMHHU.

Paznosxenne manaxwura. 3.
BzanmoeiicTBue xeesa ¢
pacTBopoM cyibsdaTa
meu(1l).

—Tunbl XUMHYECKUX
peakuuit




4. B3anmopaeiicTBue
PacTBOPOB XjIopua 6apus U
cynbdara HaTpHsL.

11 10.10 CKOpOCTh XMMHUYECKHUX CKOpOCTh XMMHYECKHUX J.2. OnbITsI, Hcnoab3oBaTh
peaxmmii. 3aKOH AEUCTBHL peaxuuii. DakTOpHI, PacKpBIBAIOLIUE NpuodpeTeHHbIe 3HAHUS
Mmacc. BIHSIIOLIUE HA CKOPOCTh 3aBHCUMOCTb CKOPOCTH W yMEHMsI 11l
XUMHUUYECKHUX PEaAKIHH. XMMHUYECKHX PEaKLHi OT —VYnpasneHus
Pa3IMYHBIX YCIOBHH. XUMHYECKHMH PEAKIHIMU
12- 12.10- 3aBUCUMOCTb CKOPOCTH [TpaBuno Baur-T'odda. JI.5 B3aumopeiictBue B IIOBCEJHEBHOU
peaKLK OT TeMIIEPaTypBbI. ruapokcuna meau (II) c JIeSITeIbHOCTH
[IpaBusio Baur-T'odda. areTanbIeruaoM
13 17.10 Pemienue 3ana4 no teme
«CKOpOCTh XUMHUECKON
peaKIum».
14 19.10 Karanus. Karanus, kaTanusarop. JI.6. Paznoxenune Hcnoan3oBaTh
I'oMOreHHBII ¥ TETEPOreHHBII | TIEPOKCHAA BOAOPOJA C npuodpeTeHHbIe 3HAHUS
KaTanu3. IHruOuTOpHI. KaTaln3aTopoM 1 0e3 Hero H YMEHHUS A
DepMEeHTHI Kak —YnpaBieHust
OHoNOrHYecKre KaTaI3aToOPhI XUMHUYECKHMH PEAKIUSIMA
0EIKOBOH MPHUPO/IBL. B TIOBCEJTHEBHOM
BuotexHosorum. JICSITETIBHOCTH
15 02.11 T.B. IlpakTHyeckas padora YMerb ITP Nel
Ne 1 «3y4eHne BIUSHUS -8bINONIHAMb XUMUYCCKUTL
pa3nYHbIX (aKTOPOB HA IKCnepumMeHm
CKOPOCTh XUMHUYECKUX
peaKIuii.
16 07.11 O06paTuMbie XUMHUECKHE HeobpaTtumblie 1 oOpaTuMbie JI.7 BzaumoieiictBue 3HATH/MOHUMATDH
peakuy. XuMHYecKoe peakuy. XUMHYECKOe polaHKJa Kalusl U XJIOPUIA | -XumuuecKkue NOHAmMus:
paBHOBECHE. paBHoBecue. KoncranTa xemneza(I1l) —O0paTuMbIe U
CKOPOCTH XUMHUYECKOM JI.8. B3aumopeiictue HEOOpaTHMbIC XUMHYCCKHE
peaKIum. PaBHOBECHOI CHUCTEMEI C peaknuu
XJIOPHIIOM XKeJle3a —XHMMHYECKOe paBHOBECHE
JI1.9. B3aumoeiictBue H CIIOCOOBI €r0 CMEIEHUS
PaBHOBECHOU CUCTEMBI C
XJIOPUIOM KaJust
JI.10. Biustaue
TeMIepaTyphl Ha CMEIICHNE
paBHOBECHS
17 09.11 CMelleHne XuMHIEeCKOro CMelleHne XuMUIECKOro Hcnoab3oBarh

paBHoBecus. [Ipunnun Jle
[MaTense.

paBHOBECHS.

npuodpeTeHHbIe 3HAHUS
M YMeHUs s
—VYnpasneHus
XAUMHUYECKHMU PEaKIUsIMH
B IIOBCEIHEBHOMU
JIeSITSILHOCTH




18 14.11 TenmoBele 3¢ deKTs! peakiuii. | Peakunm 5x30- n . 1. IIpumepsr 3HaTH/MOHUMATH
Pemenne pacueTHbIX 3a1a4. sHAOTepMHUEcKHE. TEIuIoBOH | 9K30TePMUYECKHX U -Xumuyeckue ROHAMUA:
3hPEKT XUMHIECKOH SHIOTePMHYECKHX peakiuif. | —TermmoBoi 3¢ dexr
peakuun. Tepmoxumuyeckoe peaKknuu
ypasuenue Pacuemul no —DK30TepMHUUYECKHE
MEePMOXUMULECKUM peakuuu
ypasnenusm Pacuémmnuple —DHAOTEepMUYECKUE
3adauu. 1. Pac4éTsl TEMIOBBIX peaxuu
3 HEKTOB XUMUUECKUX
peakiui.
19- 20 16.11 OKUCIUTENBHO — OKuCIUTEeNbHO- JI.11 BoccraHoBneHUE 3HATH/MOHUMATDH
21.11 BOCCTAaHOBUTEIbHBIC PEAKINH. | BOCCTAHOBHUTEIHHBIC PEAKIIMU. | TIEPMaHraHaTa KaJIus B XUMHYeCKHe TIOHATHS:
Koaddummentsr B pasHoii cpene —OKHCIIHTEND;
YPaBHEHHSIX OKHCIUTEIHHO- BOCCTaHOBHTEIIb;
BOCCTaHOBUTEIBHBIX PEAKIIHH. OKHCJICHHE;
BOCCTAaHOBJICHHUE
Ymernb
—Onpeaensars CTeNeH
OKHCJICHHS 3JIEMEHTOB B
COCTaBe MPOCTHIX
CJIO)KHBIX BELIECTB
—CocTaBnsTh
3JIEKTPOHHBIA OanaHc 11
MPOCTEHIINX YpaBHEHUI
peakuui
21 17.11 XUMHUYECKUE UCTOUHUKHI XUMUUECKUE UCTOUHUKH 3HaTH/MOHNMATH
AIEKTPUYECKOTO TOKA. TOKa. DIIEKTPOXUMHUYECKHE XUMHYeCKHe MOHITHS:
MPOLIECCHI. —DnekTponu3
22 28.11 OneKkTponus. ONeKTpoIN3 pacIlaBoB U YMerb 00bACHATH
pPacTBOPOB COJIEH. —IIpaktuyeckoe
23 30.11 Koppo3sus meTamnos. Koppo3sus meramnos. 3ammra MIPUMEHECHHUE 3JICKTPOIIN3a
Crioco0bI 3aIUTH OT METaJUIOB OT KOPPO3HUH.
KOpPpPO3HH.
24 05.12 O06001eHue 1
CUCTeMAaTHU3alysl 3HAaHUH 110
TeMe «XUMHUYECKUE
peakumy.
25 07.12 KonrpoabHas padora Ne 1 K.PNe2
«XUMHUYECKHUE PEAKLIHY.
JucnepcHbie cuctembl (104)
26 12.12 JucniepcHble CUCTEMBL. Bunsl aucnepcHbIX CUCTEM. J. 1. B3Becu, uctuHHsle 3HaTh/MOHNMATH
VcTuHHBIE pacTBOPHI. HctuHHBIE pacTBOPHI PpacTBOPBI, KOJUIOUIBI, Ymers

JJICKTPOJIMTOB U
HCEDJICKTPOJIMTOB.

CYCIICH3UU U SMYJIbCUHU
(B3B€CB II€CKa U I''IMHEBI B

[TpuBoaMTE IPUMEPHI
Pa3IMYHbIX TUCTICPCHBIX




BOJIE, PACTBOP MOBApPEH-HOM
COJIM B BOJIE, KOJUTOMTHBII
pacTBOp THAPOKCHIA
xene3a(Ill) B Boxe,
SMYJIbCHUS Maclia B BOJIE,
KYCOK NEHOIJIacTa,

CHCTEM, HCIOJIb3YEMBbIX B
OBITY

3HaThH/MOHUMATH
[IpaBuiia npuMeHeHNs
Pa3IMYHBIX AUCTCPCHBIX
CHUCTEM, HCIIOJIb3yEMBIX B

OKpallleHHbIE CTEKIIA) ObITY
27 14.12 Teopus 371€KTPOAUTHIECKOM Huccouunanus snekrponutos B | [.2. I'mapartanus B Boze 3HATH/MOHUMATDH
nqucconuanuu. CoiicTa pactBope. Koncranra HMOHOB MeJH (PacTBOpPEHUE XHMHYeCKHe MOHSATHA:
PacTBOPOB 2JIEKTPOIUTOB. JIUCCOLMALIUY. 6e3BosiHOTO cynbdara Mmenu | —PacTBopsI;
PacTBOpHMOCTB BeleCTB B B BOJZIE). PacTBOPUMOCTS;
BoJie. PacTBOpHMOCTH TPYyIHO JIEKTPOIIHUTHI U
PacTBOPHUMBIX BEIIECTB B HE3JIEKTPOIIHUTHI;
BOJIC. IIEKTPOITUTHYECKAS
28 19.12 BsanmoneiictBue Bsaumoneiicrsue JI.12Y crnoBus npoTeKaHUsA JTUCCOIUAITIS
3JIEKTPOJINTOB B PaCTBOPAX. 3JIEKTPOJINTOB B PACTBOPAX. peaxmii oOMeHa 10 KOHIIA Ymers
HonHble ypaBHEHUS peakIuil. JI.13 KauecTBeHHBIE -XapaKmepu3o6ambs
peaKknuy Ha KaTHOHBI U —CBoiicTBa KHUCIIOT,
aHHOHBI OCHOBaHUM, COJICH C TOUKH
3peHHs TEOpUU
3JIEKTPOJIUTUYECKOU
JIUCCOIMAITUHI
29 21.12 Jlucconmanus BOJIbI. Jlucconumanus BOJIbI. Ymerhb
Bonopoassrii nokaszarens pH. | KoHnenrpauus noHoB -00vACHAMD
BOJIOPO/Ia M THAPOKCHUI-HOHA —Ponb BoztbI B mosydeHNN
B uncroii Boae pH pactBopos. HOBBIX BEILIECTB
30 26.12 I'maponus Heoprannyeckux 1 | I'maponus coneit. 'maponus A.3. Tunponus coneit 3HATH/NOHUMATDH
OPTaHUYECKUX COJICH. 10 KaTHOHY ¥ 110 aHUOHY. XJIOpHJA AITIOMHHUS, —buonornueckas pons
XJIOpHZA HATPUS U THAPOJIN3a )KUPOB, OEIKOB
kapOoHaTa HaTpHsL. 1 YTJIEBOJIOB
JI.14 NU3smepenne pH
pacTBOPOB coJiel
31 28.12 Komnmounueie pacTBOpHI. Kommounaeie pacTBOPHI. J.0O0pa3ibl NUIEeBbIX, 3HATH/MOHUMATDH
D¢ dexr Tunpans KOCMETHYECKHUX, YMmerb
OMOJIOTHYECKHX U [TpuBOAMTH TpUMEPHI
MEINIINHCKHUX 30JIeH 1 Pa3IMYIHBIX KOJUTOMIHBIX
resen PacTBOPOB, UCIIOJIb3YEMBIX
A.Oddext Tunnans B OBITY
3HATH/MOHUMATDH
[TpaBuna npuMeHeHHs
Pa3IMYHbBIX KOJJIOUIHBIX
pacTBOPOB, UCTIOIB3YEMbIX
B OBITY
32 16.01 Perienue 3aau no teme: Ymern

«/lucnepcHble CUCTEMBIY.

-6bINOJIHAM b XUMUUECKUL




IKCHepumenm 1o
pacro3HaBaHUIO
BayKHCHIIIMX
HEOPTaHIMYECKUX 1
OpraHNYECKHX BEIIECTB

33 18.01 T.Bb. [IpakTuyeckas padora Hudposas madoparopust ITPNe2
Ne 2 «[lonyuenue no xumuu (06a30Bblit
KOJUIOUIHBIX PACTBOPOB U YPOBEHb), KOMILTIEKT
M3Y4YEeHHE UX CBOHUCTB» nocyabl 1 000pyA0BaHUS
ISl y9eHHIEeCKUX
onbITOB (puU3nKa, XUMHAS,
0M0JI0THS), KOMILJIEKT
XHMHYECKHX PEAKTHBOB
34 23.01 T.b. lIpakTuyeckasi padora Indposas nadoparopust ITPNe3
Ne 3 «Pemenue o Xxumuu (6a30Bblit
SKCIIEPUMEHTAIBHBIX 33124 110 YPOBEHb), KOMILIEKT
TeMaM «XUMHUYeCKHe MOCy/AbI U 000Py10BaAHHUS
peakmny» U «JlucrepcHsie A yYeHHYeCKUX
CUCTEMBD». onbITOB (pU3NKa, XUMUS,
Ouosorus), KOMIJIEKT
XHMHYECKHX PEAKTHBOB
35 25.01 Pewrenue 3amau no Teme
«PactBOpBD)
CaoiicTBa BeuecTB (214)
36 30.01 Merannsl. PU3NIECKUE ITonoskeHre METAIIJIOB U JI.1. Monenu 3HATHL/MOHUMATH
CBOWCTBa METAIIJIOB. HEMETAJIJIOB B MEPUOJUYECKON | KPUCTAUIMYECKUX PEIIETOK | XUMHYECKHEe MOHSTHSI:
tabmune. OOmue GU3NIeCKue | METaIoB —Mertammdeckas CBsI3b
Y XUMHUYECKUE CBOMCTBA 2. Komnekuust «Metamisl 1 | —MeTtamnueckas
METAaJIOB CILTABBI». KpUCTaJUTHYECKas perreTka
37 01.02 XUMHYECKUE CBOMCTBA XuMUYecKre CBOHCTBA 3. B3aumoneiictBue YMeTh 00bACHATD
METAaJUIOB. METAaJUIOB B 1O TPYIITaM METaJUIOB (HATPUS, MaTHUS, | —3aBUCHMOCTb
MIEPUOTUIECKON CUCTEMBI: JKeJe3a) ¢ KUCIIOPOIOM. (bu3HYECKUX U
B3aUMOJEICTBUE C 4. BzanmopeicTBre HATPUS | XMMHYECKHX CBOMCTB
KHCIIOPOJIOM, BOJIOPOJIOM, W MarHus, skelnes3a ¢ METaJJIOB OT UX CTPOEHUS
Cepoi, MeTaJuIaMHt, BOJIOH, KHUCIIOTaMH.
KHCJIOTaMH, COJISIMH, 7. Bzanmoneiictere
OpPraHHYECKHUMHU BEIIECTBAMH. | LIEJOYHBIX METAIIIOB CO
Pacnosnasanue kamuonos CIHUpTOM, (PEeHOJIOM, MAaTHHS
Memannog. DNEKTPOXUM. P C PacTBOPOM YKCYCHOM
HAINPSHKEHUH METaJIJIOB. KHUCJIOTBHI.
38 06.02 Hewmerannsl. @usndeckue [TonoxxeHne HEMETAIOB B A. 1. Monenu 3HATH/MOHUMATDH
CBOWCTBA. MIEPUOTUYECKON TabIHIIEe. KPUCTANIMYECKUX PEIIETOK | BaKHeWIIMe BellecTBa U
Ou3nuecKue CBOWCTBA HEMETAJLIOB. MaTepHAaJbl:

HCMCTAJJIOB. A.J'IJ'IOTpOHI/ISI.

3. B3aumopencTBue

—Baknenme HeMeTalIbI




ATIOTpOTTHBIE
BUJIOM3MEHEHHUSL.

HeMeTayuIoB ( Cephl,
dbocdopa, yris) ¢

- Annotponus
YMeTh 00bSICHATH

39 08.02 XUMHUYECKUE CBOMICTBA XvMHUYeCKne CBOHCTBA KHCIIOPOJOM. —IIporieccsl OKuCIeHNS U
HEMETaJLIOB. HEMETAaJIIIOB 110 TPyIam 5. BzanmopeicTBre yIiasi ¢ | BOCCTAHOBJICHUS
40 13.02 T.B. IIpakTuyeckasi paboTa | MEPHOIUIECKON CUCTEMBIL: KOHIICHTPHPOBAHHOU Hudposas nadopaTopus TIPNed
Ned «Pemenune B3aUMOJEICTBUE C a30THOM KHCIIOTOM. 1o xumuu (6a30Bblit
IKCIEPUMEHTAIIBHBIX 3a/J1ay 10 | KHCIOPOIOM, BOJOPOAOM, 6. OOeciBeurBaHue YPOBeHBb), KOMILIEKT
Teme «MeTaJutsl 1 rajoreHaMH, MeTaJlaMHu, OPOMHOI1 BOJIBI 3THIICHOM. nocyabl H 000py10BaHUS
HEMETaJIIBD». BOJIOM, KHCIIOTaMH, IS y9eHH4eCKUX
OpPTaHUYEeCKUMH BELIECTBAMHU. onbITOB (pu3nKa, XUMMS,
0uoJI0THS), KOMILJIEKT
XHMHMYECKHX PeaKTHBOB
41 15.02 bunapHsle BOIOpOIHBIE H3menenne xapakrepa 3HaThH/MOHUMATH
COCIMHEHUS BOJIOPOAHBIX COSINHEHUH BaKHeHIMe BelecTBa U
9JIEMEHTOB B IEPHOJAX MaTepuaJbl:
HEePHOMICCKOM CHCTEMBL. - aMMHaK, MeTaH
42 20.02 Oxcunpl, CBOUCTBA. W3menenne xapakrepa YMeTh XapakTepHu3oBaTh
OKCHJIOB 2JICMEHTOB B -001I¥e XUMUYECKUE
MeproIax NeprUoIUIECKON CBOWCTBa OKCUOB
cucteMbl. OKCHIBI
coJico0pa3youe u
HecoJieo0pa3yolue.
43 22.02 T.B. IIpakTHyeckas padora Indpposas nadoparopus ITPNeS
Ne 5 «[Tonyuenue, cobupanue 1o Xumnu (0a3oBbIii
Y PacIO3HABAHHE a30By. YPOBEHB), KOMILIEKT
nocyabl 1 000pyA0BaHUS
AJISl yYeHHYECKHX
onbITOB (pu3uka, XuMus,
0uoJIoTHs), KOMILJIEKT
XHMHYECKHX PeaKTHBOB
44 27.02 Opranndeckue u I'mapaTs! okcUaOB. JI.15 CaoiicTBa 3HaTH/MOHNMATH
HEeopraHu4YecKue H3menenue xapakrepa am(oTepHOTO THAPOKCHIA BajKHelllINe BellecTBa U
OCHOBaHHSI. THAPOKCHUJIOB DJIEMEHTOB B MaTepHuasbl:
neproiax NepHoINIECKON —Kucnorsl: cepHas;
cucreMbl. AMdoTepHbIe COJIsIHasl; a30THas;
OKCHUJIbI U THJIPOKCHJIBI. YKCYCHast
45 01.03 Opranuyeckue u Teopust Appenuyca. —HepacrBopumsie B Bojie
HEeOopraHHYeCcKue [Mporonuruueckas Teopust OCHOBAHHS; ILEJIOYH:
KHCJIOTHI. THAPOKCHUJT HATpUS,
46-47 06.03 XuMmuueckue cBONCTBa IIposiBneHUE KUCIOTHBIX, JI.16 CBoiicTBa KHCIIOT U TUJIPOKCUJL KaJIHs,
13.03 KHCJIOT 1 OCHOBaHHUH. aM(pOTEPHBIX H OCHOBHBIX OCHOBaHUH THAPOKCHU]T Oapus

CBOMCTB Y HEOPI'aHUYECKUX U
OpraHUYeCKUX COCIUHEHUM.
Crierprryeckue CBOMCTBa
HEOPTaHMYECKUX KUCIIOT —

YMeThb 00bSICHATH
—XHUMHYECKHE CBOMCTBA
KHCJIOT 1 OCHOBAaHUM C
ToukH 3peHus TOJ] YMerb




CHJIBHBIX OKUCTIUTEIICH 1
OPraHn4CeCKuX KHUCIIOT.

HCIOJIL30BATH
npuodpeTeHHbIe 3HAHUS
—Jliis 6e30ImacHOro
oOpaIteHns ¢ KHCIOTaMH U
IesI04aMu

—/J1514 oka3aHus epBOn
MEIUIIMHCKON MOMOIIH
MIPY MOTIaIaHUN KUCIIOTHI
WJIH IIEJIOYHM Ha KOXKHBIN
MMOKPOB WJIM B I'J1a3a

48

15.03

Coun, cBoiicTBa.

Conu opraHu4ecKux 1
HEOPTaHMYECKUX KUCIIOT.
OCHOBHBIE, KHCIIBIE H CPEIHHE
comu. CtymeH4aTas
IMCCOIMANMS TaKUX COJIEH.

JI.17 Tlony4enue coneit

3HaThH/MOHNMATH
BasKHeHIINe BelecTBa 1
MaTepHabl:
—Baxuelimue conu:
XJIOPHUBI, HUTPATHI,
cynb(atbl, kKapOOHATHL,
areTaTsl

YMeTh 00bSICHATH
—XUMHUYECKUE CBOICTBA
COJIEH € TOYKHU 3pEHUS
T/

YMeTh HCIOJIL30BATH
npuodpeTeHHbIe 3HAHUS
—/J17s1 npuMeHeHus coseil B
MIPaKTUYECKON
JIeSITEIIbHOCTH

49-50

20.03
22.03

T'eneTndeckas cBsI3b MCKAY
KJIacCaMM BEIICCTB.

I'eHeTHUECKHE CBA3M MEXKILY
KJIacCaMi HEOPTaHWYECKUX U
OpPTaHUYECKUX COCIMHEHHH.
3aBHCHMOCTH CBOMCTB
BEIIIECTB OT MX COCTaBa U
crpoeHusi. MarepuaibHOe
€MHCTBO HEOPTaHUYECKHUX U
OPraHn4CCKUX BEIIECTB.

3HaTL/MOHUMATH
XUMHYECKHEe MOHATHS:
—I'eHeTHUECKUE CBI3H
—I'eHeTHYEeCKHUE
MIpeBpaICHUS

51

03.04

T.B. IlpakTHyeckast padora
Ne 6 «Ilosrydenue u
UICHTU(DHUKAIIHS
HCOPTaHMYCCKUX BEIIECTBY.

52

05.04

T.B. IlpakTnyeckast padora
Ne 7 «llomyuenue
OpPTraHUYECKUX BEIECTBY.

Hudposas 1adoparopust
no xumuu (0a30BbIii
YPOBeHb), KOMILIEKT
NMOCY/AbI H 000Py10BAHUS
JJIs1 yHeHHYeCKHX
onbITOB (pu3uka, XumMus,
Ouosorus), KOMIJIEKT
XHMHYECKHX PeaKTHBOB

53

10.04

Pemenne 3amanuii mo reme
«CBOICTBA BEIIECTBY.

54

12.04

KonTpoabHas pabdora Ne 4

KPNe4




«CBoiicTBa BEIIECTBY.

IIpoMbIlL/IEHHBIE CIOCOOBI MOTYy4YeHHs BelecTB (74)

55 17.04 Mertamnyprus. O06mue crocoOb! MOIyIeHUS Hcnoab3oBaTh
METaJIoB (BOCCTAHOBJICHUE npuodpeTeHHbIe 3HAHMS
BOJIOPOJIOM, YIJIEM, OKCHIOM JUIst OOBSICHEHHS
yraepoaa(Il), akTuBHbEIMU XMMHWYECKUX SIBIICHUH,
MeTaiaMu, MPOUCXOJISIINX Ha
DIICKTPUYECTBOM). IPOU3BOJACTBE
56 19.04 Permienue pacyeTHbIX 337124 Ha Ymers
NPUMECH B PacTBOpE. -MCNOJIb30BATH
npuodpeTeHHbIe 3HAHUS
JUISL TIPUTOTOBIICHHSA
pacTBOPOB 3aJaHHOMN
KOHLICHTPA-IINH B OBITY 1
Ha MPOMU3BOJICTBE
57 24.04 IIponsBoacTBO YyryHa u ITpombIIEHHOE MOTyYEHHE 3HaTH/MOHNMATH
CTaJIH. YYr'yHa ¥ CTaIH. XUMHIECKHE —OCHOBHBIE TIPHHITHIIEI
IPOILECCHI, JIEXKAIIUE B OCHOBE XUMHUYECKHX MPOHU3BOJICTB
MOJIYYSHHS YyTyHa U CTaJIH. —BnusHne xumudyecknx
ArnmnapartHoe oopMIIeHUE MPOM3BOJICTB HA
JIOMEHHOT'O TTOJTy4YEHUsI OKPY’KaloLIyIO Cpeay
4yyryHa u cranu. Hayunsie
MPUHIMUIIBL, JIeXKaIIne B
OCHOBE NPOU3B00CMBA UY2YHA
u cmanu.
58 26.04 IIpousBoxacTBO cepHOI [TpomblIEHHOE MOTyYEHHE Ymerb
KHUCJIOTBL CEpHOI KHCJIOTHI. -xapakmepu3oseamso
XHUMHUYECKUE PEAKIIHH, —IIpou3BoACTBO cepHOM
JIeXKalle B OCHOBE KHCJIOTHI
MOJYYEHHSI CEPHON KHCIIOTBHI.
HayuHble npuHIMITBL
HPOU3BOACTBA.
59 03.05 PerieHne pacyeTHbIX 3a/1a4 Ha
BBIXOJI IPOJIYKTA PEaAKI[HH.
60 10.05 ITpou3BOACTBO aMMHaKa. [TpoMBILIEHHOE TTOJTyYeHUEe 3HaTh/MOHUMATH

aMMHaKa. XMMHYECKHE
MPOIIECCHI, JIeKAIllUe B OCHOBE
MIOJIyYEHUsI aMMUAKa.
ArnmapaTtHoe oopMIICHHE
MIPOU3BOJCTBA aMMHaKa.
HayuHble npuHIUIILI,
JIeXKAIUe B OCHOBE

—OCHOBHBIE TIPHHITHITBI
XUMHYECKHUX MPOU3BOJICTB
—BunusiHue XUMHUYECKHX
MPOM3BOJICTB Ha
OKPY>KaloLIyIO CpeLy




MPOM3BOJICTBA AMMHAKA.
61 15.05 IIpousBonacTBO METaHOIA. IIpoMblIIEHHOE TIOJyYEHUE Ymerb
[IpuHIUTE OpraHU3aN METWJIOBOTO CIIHPTA. -xXapakmepuzoeamso
XMMHYECKOTO MIPOU3BOACTBA. | XUMHUIECKUE IIPOIIECCHI, —IIponsBoncTBO amMmMmuaka
JIeXKAIe B OCHOBE
MPOU3BOJICTBA. ATNIIIapaTHOE
o(opMIICHHE TIPOU3BOICTBA
METHJIOBOTO CIIHPTA.
[TpuHOMTIBI OpraHU3anuy
XHMHYECKOTO MPOU3BOJICTBA.
XuMus ¥ IKoJIorn4yeckue mpodJjaeMbl yeaoBeyecTna (24)
62 17.05 KpyroBopot xumudeckux Kp06.05yroBopoTs! BemecTs B Ymern
3JIEMEHTOB B IIPUPOJIE. npupone. Baenpenne -HCII0JIb30BATH
AHTpONIOT€HHOE BIHSHHE HA YEJIOBEUECTBA B KPYTOBOPOTEI npuodpeTeHHbIe 3HAHUSA
KPYTOBOPOTHI BEIIECTB. BEILECTB. JUISl OOBSICHEHHSA
63 22.05 XUMHSA U pPEIICHHE 3arpsi3sHEHUE OKpY KAIoMIEH XMMHUYECKHX SBJICHUM,
TII00aIbHBIX TPO0IEM Cpenbl B Iporiecce MPOUCXOIAIINX B IIPUPOJIE
yenoBeuecTBa. OXpaHa XUMHUYECKHUX ITPOU3BOACTB.
OKpYXKalomIel cpepl. OxpaHa BO31LyXa, BOJIBI 1
MOYBBI OT XUMHYECKUX
3arpsI3HEHUN.
O6o6umenue xuMuyecKux 3HaHui (14)
64 24.05 XUMUS ¥ IPOU3BOJICTBO. Hay4nble MeTO/IpI TIO3HAHUS B YMmerb
XUMHS U CTPOUTEIILCTBO. xumuu. MctouHuku -HMCI0J1b30BATH
XUMHUecKoi nHdopmanunm. npuodpeTeHHbIe 3HAHUS
IMonck nHpOpMannu mo JUIst OOBSICHEHHS
Ha3BaHUSM, XMUMHUYECKHX SBICHUMH,
UIeHTU(HUKATOPAM, MPOUCXOJAIINX B IIPUPOJIE,
CTPYKTYPHBIM (hopMyIIam. OBITY
MopenupoBanue
XMUMHUYECKHX MTPOIIECCOB
SIBJICHUH, XUMUYECKUU aHaTu3
Y CUHTE3 KaK METO/IbI
HAYYHOT'O MO3HAHHUSI.

V. MaTtepuajibHO- TeXHMYecKoe o0ecrniedeHre 00pa3oBaTeIbHOI IPOrpaMMBbl

HarypanbHble 00beKTHI.

Harypaibable 00BEKTHI, HCIIOJIb3yeMble B 00YYEHHH XHUMHUH, BKJIIOYAIOT B ce0s1 KOJUIEKIIMH MUHEPAJIOB ¥ TOPHBIX MOPOJ, METAIJIOB U
CIIaBOB, MMHEpAJIbHBIX yNOOpEHHUH, MiacTMacc, KaydyyKoB, BOJIOKOH M T. J. O3HaKOMJIEHHE y4alluXcsi ¢ oOpaslaMHi HCXOJHBIX
BEIIIECTB, TOIYIPOIYKTOB M TOTOBBIX HM3ACIHH MO3BOJSIET MONYYUTh HATTISAHOE MPENCTaBIeHHE 00 3THX MaTepuaiax, UX BHEUTHEM
BHZE, a TaKK€ O HEKOTOPHIX (PM3MUYECKUX CBOWCTBAX. 3HAUMTENIbHBIE y4eOHO-TIO3HABATEIbHBIE BO3ZMOXKHOCTH HMEIOT KOJJICKIWH,
M3TOTOBJICHHBIE caMUMHM oOydatomuMucs. [IpeamMeTs! 1t TaKuX KOJUIEKIINI cOOMParoTCs BO BpeMsl 3KCKYPCHH U IPYTHX BHEYPOU HBIX




3anaTuil. Komrexmum HCIIOJB3YIOTCA TOJBKO I O3HAKOMJICHUA Yy4YalluXCsA C BHCOIHUM BHIOM H (bI/ISI/I‘IeCKI/IMI/I CBOMICTBAaMH
N3y4aCMbIX BCIICCTB 1 MAaTCPUAJIOB. I[J'IH IMPOBCACHUA XUMHWYCCKUX ONBITOB KOJIJICKIUN UCITIOJb30BaTh HEJIB35

XuMHO4YECKHe PCaKTUBBI U MaT€pHUalIbl

Ob6pameHre co MHOTHMH BEIIECTBAMHU TPeOyeT CTPOroro COONFOICHUS IMPABIII TEXHUKH 0€30MMacHOCTH, OCOOSHHO IIPH BEHITIOTHEHUH
ONBITOB CAMUMH ydYalmIuMHUCsS. Bce HeoOXoaumble Mepbl IPEAOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIMX MJOKYMEHTaxX W
MHCTPYKIOHUAX, a TaKXKe B MOCOOMSIX Ui yunTened xumuu. Hambomee 4acTo mCmonb3yeMble pEakTHUBBI M MaTepHaibl: 1) IpoCThIe
BEIIIECTBA - Mellb, OpPOM, HATPUIA, KaJbIIHMiA, ATFOMUHUI MarHui, xxene3o0; 2) okcumasl - meau(ll), kanpnus, xenesa (I11), maraus; 3)
KHCJIOTHI - COJISTHAsl, CepHas, a30THasA; 4) OCHOBAHUSA - TUAPOKCUI] HATPHsL, THAPOKCU] KaJblMs, THAPOKCUA Oapus, 25%-Hblil BOAHBIH
pacTBOp ammmuaka; 5) conmu - xiopuabl Hatpus, menu(ll), amromuuus, sxenesa(Ill); HuTpaThl Kamus, Hatpus, cepedpa; Cynb(aThl
menu(1l), xenesa(Il), (1), xenesza (I11), ammonust; noaua kKanusi, OpoOMUI HATPUsl; 6) OPraHUYECKUE COSJAWHEHUS - STAHOJ, YKCYyCHas
KHCJIOTa, METUJIOBBIH OpaH)KeBbIH, (PeHON(TATICHH, JTAKMYC.

Xumudeckas j1abdopaTopHasl MOCyja, ammapaTbl U
puOOpHI.

Xumuueckass Mocyjna MOJApa3JeNseTcss Ha JABE TPYMNbI: IJIS BBINOJHEHHUs OMNBITOB YYallUMHCA M JE€MOHCTPAILMOHHBIX OIBITOB.
[Tpubopsl, annapaTsl ¥ YCTAaHOBKH, UCIIONb3yeMbIE Ha YPOKaX XUMHUH, MOJPA3/ICISIIOT HA OCHOBE NMPOTEKAIONIMX B HUX (QU3MYECKUX U
XMMHYECKHUX IPOLECCOB C YUYaCTUEM BEIIECTB, HAXOISIINXCS B PA3HBIX arperaTHBIX COCTOAHHSX: 1) MPHOOpPHI ATt pabOTHI € ra3aMu -
MOJy4eHHEe, COOMpaHWe, OYMCTKA, CYIIKa, IOIJVIONIEHHE Ta30B; PEaKIMH MEXTy IOTOKaMH Ta30B; PEAKIUH MEXAY Ta3aMH B
3NEKTPUYECKOM Pa3psizie; PeaKIMy MEXIy ra3aMy IIPU MOBBINICHHOM JaBJICHUY; 2) allapaTsl U MPHOOPHI IS ONBITOB C KHIKUMH H
TBEPAbIMU BEIIECTBAMH ~ IIEPETOHKA, (PUIBTPOBAHHE, KPHCTAJUIM3AIMS; NPOBEICHHUE PEAKIMH MEXIy TBEPABIM BELIECTBOM H
JKUJKOCTBIO, JKHAKOCTBIO M JKHIKOCTBIO, TBEPABIMH BellecTBaMH. BHe 3Tol KiaccuduKanmuyu HAXOAATCS IBE TPYNIBI yIeOHOU
anmapaTypsl: 1) Ui N3ydeHUs] TEOPETHUECKUX BOIMPOCOB XUMHUH - MJUTIOCTPALNS 3aKOHA COXPAHCHMS MacChl BEIIECTB, JIEMOHCTPALIUs
JIEKTPOIPOBOIHOCTH PACTBOPOB, AEMOHCTpAIUS IBIDKEHUS MOHOB B BJIEKTPUYECKOM IOJIC; JUISI M3YUEHHUs CKOPOCTH XHMHYECKOM
peaKIyy ¥ XUMHYECKOT0 paBHOBECHUS; 2) JUIS MILTIOCTPAIIMA XUMUYECKHUX OCHOB 3aBOJICKUX CIIOCOOOB MOJTY4YEHUS HEKOTOPHIX BEIIECTB
(cepHO# KHCIIOTBI, aMMMaKa U T. I.). BcmomorarenbHyo posib UrpaloT U3MEpUTENbHBIE M HarpeBaTelbHbIE MPUOOPHI, pa3IuyHbIC
MPUCTIOCOOIEHUS ISl BBIIIOIHEHHS! OMBITOB.

Monenu.

OG’I)CKTaMI/I MOJCIMPOBAHUA B XUMHUU SBJIAOTCA aTOMBbI, MOJICKYJIbI, KPpUCTAJUIbI, 3aBOJACKUE almnaparbl, a TaKXC MNPOHUCXOAAIINC
mpoIieccel. B mpemnogaBaHuu XUMUHM HCIIOJIB3YIOTCS MOJCTH KPUCTAIUIMYCCKUX PEIICTOK anMasa, rpadura, cepsl, pocdopa, okcuna
yrnepona(IV), woma, skenme3a, Memw, MarHus. [IpOMBINIUIEHHOCTBIO BBIMYCKAIOTCA HAOOPHI MOJENEH aTOMOB [UISL COCTABJICHHS
IAPOCTEPKHEBBIX MOJIENEHM MOJIEKYII, KOTOPHIE, K COKAICHUIO, B OCHOBHOM HCIIOJB3YIOTCS TIPH U3YYEHHH OPTAaHUUECKOH XMMHH.

VYueOHble MOCOOHS Ha IeYaTHOW OCHOBE.

B mpomecce oOydueHHS XUMHUH HCIOJB3YIOTCS CIEAYIONINE TaOIUIBI TOCTOSHHOTO JKCIOHHpoBaHus: «lleproamdeckas cucrema
xuMudecknx 3nmeMenToB . 1. MenneneeBa», «Tabnuma pacTBOPAMOCTH KHCJIOT, OCHOBAHHHA U COJCH», «ITCKTPOXUMHUYCCKIHA PSIJI
HaNpsDKeHUH MeTaJUIOB» W Ap. [ opraHU3aIiy caMOCTOSTENIFHONH paboThl 00YJAIONINXCS Ha YPOKax HCIOIB3YIOT Pa3HOOOpas3HEIC
JUTAKTHYECKHE MaTepUallbl: TETPaJd Ha IIEYaTHON OCHOBE WM OTICIBHBIC pabouue JUCTHI ~~ WHCTPYKIIHU, KAPTOUKH C 3aaHUSMH
pa3HOM CTENCHH TPYIHOCTH [T N3YYEHHsI HOBOTO MaTepHaa, CAMOIIPOBEPKH M KOHTPOJISI 3HAHUH YUAIIHXCSL.

OKpaHHO-3BYKOBBIE CpEACTBa 00yUEeHUS

OKpaHHO-3BYKOBBIE IMOCOOWS IENATCS HAa TPU OOJNBIIHME TPYIIIBL: CTaTHYHBIE, KBa3WAWMHAMHUYHBIE M JWHAMHYHBIC. CTaTHYHBIMU
OKPAaHHO3BYKOBBIMHM CPEJICTBaMH OOYYEHHs SBIISIOTCA JWa(QUIBbMBI, JHANO3WTHBBI (CIalfibl), €AMHUYHBIC TpPAHCHAPAHTBI JUIS
rpadcenpoekropa. Cepur TpaHCHApaHTOB MO3BOJSIIOT WMHTHPOBATh IBHXKCHHE IYTEM IOCIIEA0BATEILHOTO HAJIOKEHUS OJHOIO
TpaHCHapaHTa Ha Apyrod. Takue cepun OTHOCAT K KBa3UAMHAMHUYHBIM 9KPaHHBIM MocobusaM. 20 JIHHAMUYIHBIME SKPaHHO -3BYKOBBIMHU
MOCOOMSAMH SIBIIAIOTCS MPOM3BEACHUS KuHeMartorpada: JOKYMEHTAIbHOTO, XPOHHMKAJIHHOTO, MYIbTHUIUIMKAIMOHHOTO. K 3TOH Xe
TPYIIe OTHOCATCS IKPaHHO-3BYKOBBIE CpeAcCTBa OOydYeHHS, Ui MPEeabIBICHUS HH(GOPMAIMKA KOTOPHIX HE00XOANMa KOMITBIOTEPHAs
TEXHUKA.

Texuuueckue cpencTsa 00ydeHHs

IIpr KOMIUIEKCHOM HCIOJB30BaHUH CPEICTB OOy4eHHs Hen30eXeH BONPOC O BO3MOXKHOCTH 3aMEHBI OIHOTO IOCOOHS IpYTHUM,
HarpuMep 1eMOHCTPAILMOHHOTO WIIM JJaOOPaTOPHOTO OIIBITAa €ro H300pakeHNeM Ha skpaHe. MHpopmanwms, conepraiascsi B 9KpaHHOM
NOCOOMH, NPE/ACTaBIsIET cOOOW JIMIIL OTPa)KeHHWE PEaNTbHOr0 MHUpA, W MO3TOMY OHA JOJDKHA MMETh ONOPY B UyBCTBEHHOM OIIBITE
oOyuatomuxcsi. B mpotuBHOM citydae QopMHpyIOTCS HenpaBWIbHbIE M (QopMaibHble 3HaHUs. OcoOeHHO omacHo (opMHpOBaHHE
UCKa’KEHHBIX POCTPAHCTBEHHO-BPEMEHHBIX NPEACTaBIECHUH, TOCKOIbKY SKPAaHHOE IMPOCTPAHCTBO U BPEMsI 3HAUUTEIBHO OTIUYAIOTCS
OT peabHOTO IPOCTPAHCTBA M BpEeMEHH. DKpaHHOE TI0COOHe HE MOXKET 3aMEHNUTHh COOOH peanbHbIil 00BEKT B MPOIIECCE €ro NO3HAHUS
BBHJY TOTO, YTO HE MOXXET OBITh MCTOYHMKOM YYBCTBEHHOTO OIBITA O CBOMCTBAxX, CYNIECTBEHHBIX NPH M3YyYEHHHM XHMHH: IIBETE,




3araxe, KpUCTAJUIMYECKOM CTPOCHHUH U T. J. B TO e Bpemsi MpH HAIUYUKM Yy YYAIIUXCSl JOCTATOYHBIX UyBCTBEHHBIX 3HAHHH Ha
HEKOTOPBIX Taax 00ydeHHUs] BOCIIPOU3BEACHHE XUMHUYECKOTO OIBITA B DKPAHHOM TTOCOOMH MOKET OBITh 0O0Jiee 1Mesieco00pa3HbIM, YeM
€ro MOBTOPHAs JIEMOHCTpAIIUSI.

KoMIuIekT TeXHHYECKHUX CPeACTB 00yIeHUSI—

Anmapatypa Ans 3alUCH W BOCHPOM3BEACHHSA ayquo- W BUICOMH(DOPMALNH;
— KOMIIBIOTED;

— MYJIbTUMEINANIPOEKTOP;

— UHTepaKkTHBHAas 10CKa,

— Habop AaTYMKOB (TEMIIEPaTyphl, NABJICHHS, IEKTPOIIPOBOAHOCTH U T. II.);
--JlabGopatopust «Apxumemn»

— BHUJIeOKamepa (I0KyMeHT-Kamepa, BeO-Kamepa);

— IPUHTEP.

COI'NTACOBAHO

[IpoTokon 3acenanus

MO yuutenein

€CTECTEHHO- HayYHOT'0 LIMKJIa
ot 30.08.2022 roga Nel
T.B.I'puneBa

COI''TACOBAHO
[IpoTokon 3acenanus
METOJIUYECKOTO COBETA
MBOY TCOIL Ne3
ot 31.08.2022 roma Nel
3am. aupekropa o YBP
H.1O. Cu3zoBa
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