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Pa6ouast mporpamma o xumuu st 10-11 kimaccoB cocTaBieHa Ha OCHOBE:

1. denepanbHOTO TOCYJAPCTBEHHOTO O0pa30BaTENIBHOTO CTaHAApTa CPEIHEro OO0IIero
00pa3oBaHus, YTBEPKAEHHOTO MPUKA30M MHHUCTEpCTBa 00pa3oBaHus U Hayku PD 6 oxtsa6ps 2009
rona Ne413 (pepakumst 29.12.2014 Nel1645);

2. OcHOBHOI 00pa30BaTEIBHON MPOTPaMMEBI cpeiHero obmero odpazoBanus ' bOY COII
Nel m.r.t. Cyxomon myHunumnaipHoro paiiona CeprueBckuii CamMapckoit 00JacTH.

OOpa3oBaTeNbHBI TMPOIECC OCYIIECTBISIETCS € HCIOJIB30BaHUEM YYEOHHKOB, YUEOHBIX
nocoOuii, BXOAAIMX B JACHCTBYIOUIMH (QenepanbHblii nepedeHb. llepeyeHp y4eOHHMKOB €KEroIHO
YTBEPIKIACTCS IPUKA30M JIUPEKTOPA MIKOJIBI.

HnannpyeMble pe3yJbTaThbl OCBOCHUA yqeﬁnoro npeamMera

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIEHUIT 00ydalomuxcs K cede, K CBOeMy
310POBbI0, K TO3HAHHIO Ce0s:

— opueHTalMss OOydaroluXcsi Ha JOCTM)KEHHE JIMYHOIO CYacThsl, Ppealu3alHio
HO3UTHUBHBIX )KU3HEHHBIX NE€PCIEKTUB, UHULIMATUBHOCTb, KPEATUBHOCTb, TOTOBHOCTb U CIIOCOOHOCTH K
JMYHOCTHOMY CaMOOIIPEIEIEHHIO, CTIOCOOHOCTh CTaBUTh LEJIH U CTPOUTH KU3HEHHBIE IIJIaHbL;

— TOTOBHOCTb U CIIOCOOHOCTH 00ecneuuTh ce0e U CBOMM OJIM3KMM JIOCTOMHYIO KM3Hb B
MPOLECCE CAMOCTOATENBHOM, TBOPUYECKOW U OTBETCTBEHHOM JNEATEIIBHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIMXCs K OTCTAaUBaHWUIO JIMYHOI'O JOCTOMHCTBA,
COOCTBEHHOI0O MHEHUS, TOTOBHOCTb M CIIOCOOHOCTb BbIpa0aThIBaTh COOCTBEHHYIO IIO3HMIMIO I10
OTHOIIEHUIO K OOLIECTBEHHO-TIOJUTHYECKUM COOBITUSM MPOIIJIOI0 M HACTOAILIEr0 Ha OCHOBE
OCO3HAHHUS U OCMBICIIEHUSI UCTOPUH, TyXOBHBIX LICHHOCTEH U JOCTUKEHUM HAIIeH CTPaHbI;

— TOTOBHOCTh U CIIOCOOHOCTb OOYYAIOUIMXCS K CAMOPA3BUTUIO M CAMOBOCIHUTAHUIO B
COOTBETCTBUM C OOIIEYETIOBEYECKUMH IEHHOCTSIMH M HJeallaMH  TPaKIaHCKOro OOIIecTBa,
HoTpeOHOCTh B (U3UYECKOM CaMOCOBEPILIEHCTBOBAHUM, 3aHATHSIX CIIOPTUBHO-03/I0POBUTEIBHOM
JeSITEIIbHOCTBIO;

— NPUHATUE M pealn3alusi LEHHOCTeH 310poBOro M Oe3omacHoro oopas3a >XKHU3HH,
OepeXHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3MYECKOMY U
IICUXOJIOTMYECKOMY 3/I0POBBIO;

— HENpPUSITHE BPEIHBIX IPUBBIYEK: KypEHUs, YIOTPEOJIEHUs aIKOT0JIsl, HAPKOTHKOB.

JInyHOCTHBIE pe3yJibTaThl B cpepe oTHOMIeHUH o0yyarommxcs K Poccnu kak k Poanne
(OreuecTBYy):

— poccuiickasi UAEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCUMCKON MJIEHTUYHOCTH B
HOJIMKYJIBTYPHOM COLIMYME, YYBCTBO MPUUYACTHOCTU K UCTOPUKO-KYJIBTYPHOI OOLTHOCTH POCCUHCKOTO
HapoJa 1 cyap0e Poccun, maTpuoTusM, rOTOBHOCTh K CIIyXeHHI0 OTeuecTBy, ero 3aluTe;

— yBaXXK€HHE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH mepes] PonuHoil, ropaoctu 3a
CBOM1 Kpail, cBOI0 PonnHy, Npouioe U HacTos1IIee MHOIOHAMOHAIBHOrO Hapoaa Poccun, yBaxkeHue k
rocy/1apCTBEHHBIM CUMBOJIaM (rep0, ¢uiar, THMH);

— ¢dbopMHpOBaHHE YBAXKEHHs K PYCCKOMY SI3BIKY Kak TOCYJapCTBEHHOMY  SI3BIKY
Poccuiickoit deneparuu, sBISIOMIEMYCS OCHOBOM pPOCCHUMCKOW MIEHTUYHOCTH U TJIABHBIM (PaKTOPOM
HAI[MOHAJIBHOTO CaMOOIIPEIEICHHUS;

— BOCIIUTAaHME YBAXKEHUS K KYJIbType, S3bIKaM, TPAJAULUSIM U O0ObIYasM HapOJOB,
npoxkuBaroux B Poccuiickont @enepannu.

JIn4HOCTHBIE Pe3yJIbTAaThI B c(hepe OTHOLIEHH 00y4aIOIIMXCH K 3aKOHY, FOCY1apCTBY U K
TPa’KIAHCKOMY O0IIIECTBY:

— IPAXKJAHCTBEHHOCTh, TPaKJaHCKas ITO3MIMS AKTHMBHOTO W OTBETCTBEHHOI'O 4YJI€HA
pPOCCHIICKOTrO 00IIECTBa, OCO3HAIOIIETO CBOM KOHCTUTYLIMOHHBIE NIPaBa M 00S3aHHOCTH, YBa)KAIOIIETO
3aKOH M [PaBONOPSJOK, OCO3HAHHO NPHHUMAIOUIETO TPAJAWLHOHHBIE HAIMOHAIBHBIE U
o0I11e4eNIoOBeYeCKue T'yMaHUCTUYECKHE W JEMOKPAaTHYeCKHe IIEHHOCTH, TOTOBOTO K YYacTHIO B
0OIIIECTBEHHOM JKU3HH;



- IPU3HAHUE HEOTUYKJAAEMOCTH OCHOBHBIX IIpaB M CBOOOJ] YEIOBEKa, KOTOpHIE
NPUHAAIEKAT KaXKIOMY OT POXKAEHUS, TOTOBHOCTh K OCYILIECTBICHHIO COOCTBEHHBIX IIPaB U CBOOOA
0e3 HapyIleHHs paB U cBOOO JIPYrUX JIUI], TOTOBHOCTh OTCTauBaTh COOCTBEHHBIE IIPaBa U CBOOOIBI
YeJI0BEeKa U rpaXklaHuHa COTJIaCHO OOIENpPU3HAHHBIM IPUHIUIIAM U HOpMaM MEXAyHApOJHOIO IIpaBa
n B coorBerctBun ¢ Koncrurynuenn Poccuiickoit ®enepauuu, mpaBoBas U IOJUTHYECKAS
I'PaMOTHOCTb;

- MHUPOBO33PEHUE, COOTBETCTBYIOLEE COBPEMEHHOMY YPOBHIO DAa3BUTHS HAyKd U
OOIIECTBEHHON NPAaKTUKM, OCHOBAaHHOE Ha JHaJoOre KyJIbTyp, a TaKXKe pasIuyHbIX (opM
OO0IIECTBEHHOTO CO3HAHMSI, 0CO3HAHHE CBOETO MECTa B IMOJIUKYJIBTYPHOM MHPE;

- MHTEPUOpU3aLUs LIEHHOCTEH JIEMOKPAaTHH U COLMAJIBHON COJIMIAPHOCTH, TOTOBHOCTD K
JIOTOBOPHOMY PETyJIUPOBAHHUIO OTHOIICHUH B IPYIINE WIN COIUAILHONW OpTaHU3alIiH;

- TOTOBHOCTh OOYYarOIUXCAd K KOHCTPYKTUBHOMY Y4YacTHIO B IPHHITUU pPEILEHHH,
3aTparMBalOIMX WX MpaBa M HWHTEPEChl, B TOM YHCIE B pa3IuyHbIX (opmax oOIIeCTBEHHON
caMOOpraHU3al1K, CaMOYIIpaBJIeHHs], O0IIECTBEHHO 3HAYUMOM JeSITEIbHOCTH;

— MPUBEP)KEHHOCTh MJESIM WHTEpHAIIMOHATIN3MA, JPY>KOBI, PaBEHCTBA, B3aMMOIIOMOIIU
HAapOJIOB; BOCIIUTAHHUE YBAKUTEIHHOI'O OTHOIIEHWS K HAIMOHAJIBbHOMY JIOCTOMHCTBY JIIOJEH, HX
YyBCTBaM, PEITUTHO3HBIM YOCIKICHUSM;

— TOTOBHOCTh OOYYarOIIMXCSl MPOTUBOCTOSITh UIEOJIOTUU SKCTPEMM3Ma, HAIMOHAIN3Ma,
KceHo(oOWHM;  KOppYyNUWH; JUCKPUMHHALMK 1O  COIMAJIbHBIM, PEIMTHO3HBIM,  PacOBBIM,
HallMOHAJIbHBIM MPU3HAKAM U JJPYTUM HETaTUBHBIM COLUAJIbHBIM SIBJICHUSM.

JInyHOCTHBIE pe3yJabTaThl B chepe OTHOIIEHHIT 00YYAIOIIUXCH ¢ OKPYKAIOIIUMH
JIOABMH:

— HPaBCTBEHHOE CO3HAHWE M I[IOBEJCHUE HAa OCHOBE YCBOEHHS OOIIEYETIOBEYECKUX
[ICHHOCTEH, TOJEPAHTHOTO CO3HAHMS W IIOBEJCHUS B IMOJHKYJIBTYPHOM MHpPE, TOTOBHOCTH H
CIOCOOHOCTH BECTH AMAJIOT C APYTUMH JIOJBMH, JOCTHUTaTh B HEM B3aUMOIIOHMMAHHsS, HAXOIUTh
00IIMe U U COTPYJHUYATH JJISl UX JOCTHKCHUS,

— NPUHATHE  TYMAaHUCTHYECKHMX  I[IEHHOCTEH,  OCO3HAaHHOE,  YBAXKHUTEIbHOE U
I00pOXKeTaTeIbHOE OTHOILICHHE K IPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHIO;

- CTIIOCOOHOCTH K COTIEPEKUBAHUIO U (POPMUPOBAHHE MTO3UTHBHOTO OTHOIICHUS K JIFOJISIM,
B TOM YHCJI€ K JIMLAM C OTPAaHWYEHHBIMH BO3MOXKHOCTSMH 3JI0pPOBbsI M HHBAJIUAAM; OepexHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PH3MUECKOMY H ICUXOJIOTHIECKOMY 3I0POBBIO IPYTHX
Jro/ied, yMEHHE OKa3bIBaTh MEPBYIO MOMOIIIb;

— (dbopMHpOBaHHUE BBHIPAKEHHONH B TIOBEJCHWM HPABCTBEHHOW MO3WIMH, B TOM YHCIIE
CIOCOOHOCTH K CO3HATebHOMY BHIOOpPY 100pa, HPAaBCTBEHHOTO CO3HAHMs M MOBEJCHMS Ha OCHOBE
YCBOEHHSI OOIIEYETIOBEYECKIX [IEHHOCTeH M HPAaBCTBEHHBIX YYBCTB (YECTH, JOJTA, CHPaBEIIUBOCTH,
MUIJIOCEPUS U IPYKETI00us);

— pa3BUTHE KOMIIETCHIIMH COTPYAHUYECTBA CO CBEPCTHHKAMH, JCTBMH MIIAJIIIETO
BO3pacTa, B3pOCIBIMM B 00pa30BaTENbHOM, OOIIECTBEHHO NOJE3HOH, y4yeOHO-HCCIIEI0BaTENIbCKOM,
NPOEKTHOHN M JPYTUX BHIAX JACATEITHHOCTH.

JInuHoCcTHBIE pe3yabTaThl B cepe OTHOLIEHUIT 00ydaloIUXCcH K OKPYKaloleMy MHUPY,
sKMBOM NPUPOJE, XYA0KECTBEHHOU KYJIbType:

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HayKH,
3HAYUMOCTH HAyKH, TOTOBHOCTb K HAyYHO-TEXHMUYECKOMY TBOPUYECTBY, BIAJCHHE JOCTOBEPHOMN
uHpopMalell O TepeNoBBIX JOCTHKEHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOW HayKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MUpa U OOILECTBA;

— TOTOBHOCTh W CHOCOOHOCTH K OOpa30BaHMIO, B TOM YHCIJIE CaMOOOpa3oBaHUIO, Ha
IPOTSDKEHUM BCEH JKM3HHU; CO3HATEJIbHOE OTHOILEHHE K HENPEpPHIBHOMY OOPa30BaHUIO KAK YCIOBHUIO
YCTHENTHON MPpo¢eCCHOHATBHON U O0IIECTBEHHOM IeITeTbHOCTH;

— HKOJIOTHYECKasi KyJIbTypa, OepekHOe OTHOLICHHS K POJHON 3emje, NPUPOJHBIM
oorarctBaM Poccun u MHpa, NOHHMAHUE BJIIHUAHHA COIHUAIIBHO-DKOHOMHWYCCKUX IIPOLHECCOB Ha
COCTOSIHUE NPUPOAHON U COLMAIIBHOM CPENbl, OTBETCTBEHHOCTh 33 COCTOSIHME IIPUPOIHBIX PECYPCOB;



YMEHHSI M HaBBIKH Pa3yMHOT'O ITPHPOJIONOIL30BAHUS, HETEPITUMOE OTHOIIICHHE K JICHCTBUSM,
MPHHOCSATIIMM Bpe SKOJIOTHH; PUOOPETEHUE OIBITAa SKOJIOT0-HAIPABICHHOM JICATSIIbHOCTH;

- ACTETHYECKOE OTHOIICHUS K MHUPY, TOTOBHOCTh K ICTETHUECKOMY OOYCTPOHCTBY
COOCTBEHHOTO OBITA.

JIMYHOCTHBIE Pe3yJIbTAThI B c(pepe OTHOMIEHUI 00yHAIOIIMXCH K ceMbe U POAUTENSAM, B
TOM 4YHCJI€ MOATOTOBKA K CeMEeHHOM JKIU3HU:

- OTBETCTBEHHOE OTHOIIICHHE K CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO NMPUHSATHUS
LICHHOCTEH CEMEITHOM KU3HMU,

- MOJIOKUTEIBHBI  00pa3 CeMbH, POAUTENLCTBA (OTLOBCTBA M  MAaTEPUHCTBA),
WHTEPUOpHU3AIUS TPAAUIIMOHHBIX CEMENHBIX 1IEHHOCTEH.

JIMYHOCTHBIE pe3yJbTaThl B cepe OTHOIIEHUS 00yYAIOIIUXCSH K TPYAY, B cdepe
COIMATbHO-IKOHOMUYECKUX OTHOIICHMIA:

— yBakeHHEe Ko BceM ¢opMaM COOCTBEHHOCTH, TOTOBHOCTb K 3allUTe CBOEH
COOCTBECHHOCTH,

— OCO3HaHHBIM BBIOOp Oyaymieil mnpodeccun Kak TyTh W CIOOCO0  peaau3anuu
COOCTBEHHBIX JKM3HEHHBIX IIJIaHOB,

— TOTOBHOCTh OOYyYaroluXxcss K TPYAOBOH NPOPEecCHOHANBHON MNEATEIbHOCTH KakK K
BO3MOXHOCTH Y4YaCTHA B PCHICHUHA JINYHBIX, 06HIGCTBCHHI)IX, ToCydapCTBCHHBIX, O6IH€HaIII/IOHaJII)HI)IX
npo0Jem;

- NOTPeOHOCTh TPYAUTHCS, YBOKEHHUE K TPYIY U JIIOJSM TPy, TPYIOBBIM TOCTHKECHUSM,
TOOpPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOILIEHHWE K pa3HbIM BHUAAM  TPYAOBOMH
NeSITEIIbHOCTH;

— TOTOBHOCTh K CaMOOOCIYKHBAaHUIO, BKJIIOYash OOydeHHE U BBIMIOJHEHUE JOMAaITHUX
o0s13aHHOCTEH.

JInyHOCTHBIE pe3yJibTaThl B cepe pu3ndeckoro, NCUX0JI0ru4ecKOro, COUAJILHOrO U
aKajgeMH4ecKoro 0,1aromnoJy4usi 00y4aommxcs:

— ¢busnueckoe, SMOIMOHAIBHO-TICUXOJIOTHYECKOE, COLIMAIbHOE Onarormnoinyuue
oOyyaromuxcsi B JKM3HU OOpa3oBaTeIbHOM OpraHu3allid, OIIYIIEHHE JAEeTbMU OE€30MacHOCTH U
IICUXOJIOTHYECKOr0 KoM(popTa, UHPOPMALIMOHHOM 6€301M1acHOCTH.

ITnanupyemsblie MeTanpeaMeTHble pe3yabTaThl ocBoeHus OOII

MertamnpeaMeTHble pe3yIbTaThl OCBOEHHSI OCHOBHOW 00pa30BaTebHON MPOTPaMMBI
IpEJICTaBJICHbI TPEMS TPYyNIaMHi YHUBEPCAIbHBIX YueOHbIX Aeiictuii (Y'Y ]I).

1. PeryasitTuBHbIC YHHBepCaJIbHbIe Y4eOHbIC el CTBUS

BbinyckHUK HayuyuTCs:

— CaMOCTOSITEJIBHO ONPENENATh LENH, 3a4aBaTb NapaMeTpbl U KPUTEPHUH, IO KOTOPBIM
MO3KHO OIPENIEINTh, YTO 1I€JIb JOCTUTHYTA;

— OLICHMBATh  BO3MOXKHBIE  IIOCJIEICTBUS  JOCTHMKEHMSI IIOCTaBJICHHOM L€IM B
NEeSITeIbBHOCTH, COOCTBEHHOM JKU3HU U JKM3HHU OKPYXKAIOUIMX JI0EH, OCHOBBIBAsICh HA COOOPAKEHUAX
9TUKU U MOpaJIy;

- CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIC 3a7a4l B 00Pa30BATEIHHOM JCSITEIHLHOCTH U
YKU3HEHHBIX CUTYalUsX;

— OLICHUBAaTh PECYpChbl, B TOM 4HCIE€ BpEeMs U JApyrue HeMaTepHallbHbIE PECYpCHI,
HE0OXO0IMMBIE JIJIsl TOCTHXKEHUS IOCTABICHHOH 11eJIH;

— BBIOMpATh MYyTh JOCTH)KEHUS IeNd, IUIAHWPOBATh pEIIeHHE IMOCTaBICHHBIX 3ajad,
ONTUMU3HUPYS MaTEpHAIIbHBIE U HEMAaTEPUAIIbHBIE 3aTPaThI;

— OpraHu30BbIBaTh 3()PEKTUBHBIM MOUCK PECypcoB, HEOOXOIUMBIX Ui JTOCTHKEHUS
IIOCTaBJIEHHOW LIENH;

— COTIOCTABJIATD MOJIYYEHHBIN PE3yNbTaT I€ATEIbHOCTH C TOCTABIEHHOM 3apaHee LEeblO.

2. Ilo3HaBaTe/IbHbIEC YHHUBEpPCaIbHbIe y4eOHbIe eiicTBUS
BbINYyCKHUK HAYYHTCS:



- WCKaTh W HaXOAWTh OOOOIICHHBIC CIOCOOBI pelieHus 3a7ad, B TOM 4YHUCIE,
OCYIIECTBIISITh Pa3BEPHYTHIN MH(GOPMAIIMOHHBINA TTOUCK U CTaBUTh HA €r0 OCHOBE HOBBIC (y4eOHBIC U
M03HABATEJIbHBIC) 3a]1a4H;

- KPUTHUYECKH OILIGHWBATh W HWHTEPIPETHPOBATH HH(POPMAIUIO C PA3HBIX MO3UIIHA,
pacrno3HaBaTh ¥ (PUKCUPOBATH MPOTUBOPEUHsS B MH()OPMAIIMOHHBIX UCTOYHHUKAX

- WCIIOIb30BaTh PAa3JIMUYHBIE MOJICIbHO-CXEMATHUYECKHE CPEICTBA IS TPEICTaBICHUS
CYIIECTBEHHBIX CBS3€H W OTHOLICHHH, a TaKXe MPOTHUBOPEYHA, BBISBICHHBIX B HMH()OPMAIMOHHBIX
HCTOYHHUKAX;

- HaXOJUTh U MPUBOJIUTh KPUTUIECKHE apTyMEHTHI B OTHOIICHUU JIEHCTBUH U CYKICHUI
JIPYroro; CIIOKOWHO U Pa3yMHO OTHOCHUTBLCS K KPUTHUECKUM 3aMEYaHHSIM B OTHOIIEHUH COOCTBEHHOTO
CYXKICHHSI, pACCMATPUBATh UX KaK PeCypc COOCTBEHHOTO Pa3BUTHS,

- BBIXOJIUTh 32 PaMKH Y4EOHOTrO TMpeaAMETa U OCYIICCTBIITH IeJICHANIPABICHHBIN MOMCK
BO3MOXKHOCTEH ISl MIUPOKOTO TIEPEHOCA CPEJICTB U CIIOCOOOB IEHCTBHS;

- BBICTpaMBaTh  MHAMBUAYAIbHYIO  OOpa30BaTElIbHYI)  TPAaCKTOPUIO,  YYUTHIBas
OTPaHUYEHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIC OTPAaHUYCHUS,

- MEHSTh M YACP)KUBATh pa3HbIC MTO3UIIMH B IO3HABATEIIBHOM JIEATEILHOCTH.

3. KommyHukaTHBHBIEe yHUBepcaibHbIe y4eOHbIe 1eiicTBUA

BbInyCKHUK HAy4YHTCH:

— OCYILIECTBIIATH J€JIOBYI0 KOMMYHMKAIUIO KaK CO CBEPCTHUKAMMU, TaK U CO B3POCIBIMU
(kak BHYTpU 0Opa3zoBaTeNbHOW OpraHu3allM, TaK M 3a €€ MpejaenaMu), Moa0upaTh MapTHEPOB IS
JIEJI0BOM1 KOMMYHHUKAIIMHM UCXOMS U3 COOOpaKEHUM pe3ybTaTUBHOCTU B3aUMOJICHCTBUS, a HE JIMUYHBIX
CUMIIaTHI;

— IIPU OCYUIECTBJIEHUU TPYIIOBOM pabOThl OBITH KaK PYKOBOAMTEIEM, TaK U HIEHOM
KOMAaH/Ibl B pa3HBIX poOJIsiX (reHepaTop UIeH, KPUTUK, UCTIOJHUTENb, BHICTYIAIOLIUHI, SKCIEPT U T.11.);

— KOOPJIMHUPOBAaTh U BBINOJNHATh pPabOTy B YCIOBHUSX pEaIbHOT0, BUPTYaJbHOTO U
KOMOMHUPOBAaHHOTO B3aUMOACHCTBUS;

— pa3BepHYTO, JIOTUYHO M TOYHO H3JIAaraTb CBOIO TOUYKY 3pPEHHUS C MCIIOJIb30BAaHUEM
a/IeKBATHBIX (YCTHBIX U MMCbMEHHBIX) SA3BIKOBBIX CPEJICTB;

— pacrno3HaBaThb KOH(UIMKTOT€HHBIE CHUTyallud M NPeJOTBpaIlaTh KOH(IUKTBI J0 HUX
aKTUBHOH (ha3bl, BHICTpaMBATh JIEIOBYI0 U 00Pa30BaTEeNbHYI0O KOMMYHUKAIUIO, H30€rast JUYHOCTHBIX
OLICHOYHBIX CYXIACHUMU.

IInanupyemsbie npeaMeTHble pe3yabTarbl ocBoenuss OOIL

Ha ypoBHne cpeanero obmiero oopazoBanus B coorBeTcTBUu ¢ ®I'OC COO, momMumo
TPaJULIUOHHBIX BYX I'PYII PE3YJIbTAaTOB «BBIMTYyCKHUK HAYUUTCS» U «BBITYCKHUK TOTYyYUT
BO3MOXKHOCTbh HAYUUTHCS», YTO paHee Jenanoch B cTpykrype [IOOI] HauanbHOro 1 OCHOBHOTO
o01iero o0pa3oBaHusl, MOABISIOTCS €lIe JBE IPYIIbI pe3yJbTaToOB: pe3yJbTaThl 0a30BOr0 U
yriayOJIeHHOTO YPOBHEH.

Jloruka nmpeacTaBiaeHHs pe3yIbTaToOB YeThIpeX BUIOB: «BBIMYCKHUK HAayuuTCs — 0a30BBIN
YpOBEHbY», «BBIMYCKHUK MOITYYUT BOZMOKHOCTh HAYUUThCS — 0a30BbIN YPOBEHBY, «BBITYCKHUK
HAY4UTCS — YIIIyOJICHHBIN YpOBEHbY, «BBITYCKHUK MOJIYYUT BO3MOKHOCTh HAYUYUTHCS — YIITyOJICHHBIH
YPOBEHBY — ONPEIETACTCS CIEAYIONIEH METOI0IOTHEM.

Kak 1 B 0cHOBHOM 00111eM 00pa30BaHuy, IPYIIa pe3ynbTaToB «BBIMTYCKHUK HAyYUTCS»
npeJcTaBisieT co00i pe3ynbTaThl, JOCTUKEHNE KOTOPHIX 00€CIIeYMBACTCS YUUTEIEM B OTHOLLIEHUN
BceX 00y4aromuxcsl, BEIOPaBIINX JaHHBIA ypoBeHb 00yueHus. [ pymnmna pe3ynbTaToB «BbITyCKHUK
MOJIyYUT BO3MOKHOCTh HAYUUTHCS» 00ECIIeUnBaeTCsl yUUTeNIeM B OTHOIIEHUH YacTH Haubosee
MOTHBUPOBAHHBIX U CIIOCOOHBIX 00yYaroIMXcs, BEIOPABUINX JaHHBINA ypoBeHb 00yueHus. [Ipu
KOHTpOJIE KauecTBa 00pa30BaHUs IPyIIa 3a1aHui, OPUEHTUPOBAHHBIX HA OLIEHKY JOCTHKECHHUS
IUTAHUPYEMBIX PE3YJIbTAaTOB U3 0JI0Ka «BBITYCKHUK MOJYYUT BO3MOKHOCTh HAYUYUTHCS», MOXKET
BKJIIOUATHCS B MaTepuaibl 0J10ka «BBITYCKHUK HAYIUTCS». DTO MO3BOJIUT MTPEIOCTABUTD
BO3MOXHOCTh 00Y4YaIOIIMMCS IPOIEMOHCTPUPOBATH OBJIaICHHE KaYeCTBEHHO UHBIM YPOBHEM
JTOCTHUKEHHUH U BBISIBISITH JUHAMHUKY POCTa YHUCIIEHHOCTH HanboJiee MOoAr0TOBICHHBIX 00YJaroIIuXCsl.

[TpuHIMNHATBHBIM OTJIMYUEM PE3yJIbTATOB 0a30BOT0 YPOBHS OT Pe3yJIbTaTOB YIIyOJIEHHOTO
YPOBHS SIBJISIETCS MX IIeJIeBasi HAIIPAaBJICHHOCTb. Pe3yabTaTel 6a30BOT0 YpOBHS OPUEHTHPOBAHBI HA



o011yt (QyHKINOHAIBHYIO TPAMOTHOCTb, TIOJy4YE€HUE KOMIIETEHTHOCTEH /17151 TOBCEAHEBHOM )KU3HU U
o0u1ero pa3BUTHs. JTa IpyMIa pe3yabTaToB MPEANoIaraeT:

— IIOHMMaHUE MPEIMETA, KIIFOUEBBIX BOIPOCOB U OCHOBHBIX COCTABIISIOLINX IEMEHTOB
M3y4aeMoil mpeaAMeTHOM 001acTH, UTO 00eCcTIeYnBaETCs HE 3a CUET 3ayUMBaHUs ONPEeNICHUN 1
IpaBUJI, a IOCPEACTBOM MOJICITMPOBAHUS M TOCTAHOBKH MTPOOJIEMHBIX BOIPOCOB KYJIBTYPHI,
XapaKTEepHBIX JJIsl JAHHOH MpeMEeTHON 001acTu;

— YMEHUE pelaTh OCHOBHBIE TPAKTUYECKHE 3a/1a41, XapaKTEPHbIE JIs1 UCIIOJIb30BAHUS
METOJIOB U UHCTPYMEHTapUs JaHHON peaIMeTHON 001acTu;

— OCO3HaHUE PaMOK U3y4aeMOi MpeMETHON 001aCcTH, OTPaHUICHHOCTH METOIOB U
MHCTPYMEHTOB, TUITMYHBIX CBSA3€H ¢ HEKOTOPHIMU APYTUMU 00IaCTAMU 3HAHUS.

Pesynprarel yriry0JIeHHOro ypOBHsSI OPUEHTHUPOBAHBI HA IOJIYYEHHE KOMIETEHTHOCTEH s
nocneayroueil npogeccuoHanbHON IEATEIbHOCTH KaK B paMKax JaHHOW MpeIMETHON 00yacTu, Tak U
B CMEXKHBIX C HEll 00yiacTsX. D1a rpymma pe3yabTaToB MPEAnoIaraeT:

— OBJIQJICHHUE KJIIFOYEBBIMH MOHITHAMHU U 3aKOHOMEPHOCTSIMH, HA KOTOPBIX CTPOUTCS JTaHHAS
npeaMeTHasi 00J1acTh, PACIO3HABAHUE COOTBETCTBYIONIMX MM MTPU3HAKOB U B3aMMOCBSI3EH,
CIOCOOHOCTH IEMOHCTPUPOBATH PA3IMYHBIE MOIXO0/IbI K U3YUCHHIO SIBJICHUN, XapaKTEPHBIX IS
M3y4aeMou nmpeaMeTHON 00IacTu;

— YMEHUE pelaTh Kak HEKOTOpbI€ IPAKTUYECKUE, TAK U OCHOBHBIE TEOPETUUECKHE 3a/1a4H,
XapaKTepHBIE AJI UCTIOIB30BaHUSI METOJIOB U MHCTPYMEHTAPHS 1aHHOM MPeIMETHOM 001acTy;

— HaJIMYKE MPECTABICHUN O TAHHON PEIMETHON 00JIaCTH KaK I[EJI0CTHON TEOpUHr
(COBOKYITHOCTH TE€OPHUii), 00 OCHOBHBIX CBSI3SX C MHBIMU CMEXHBIMU 00JIACTSAMU 3HAHUH.

[TpumepHbIe TporpaMMbl Y4€OHBIX MTPEIMETOB IIOCTPOCHBI TAKUM 00pa3oM, YTO MPEIMETHBIE
pe3ynbTaThl 0a30BOT0 YPOBHS, OTHOCSIUECS K pa3eny «BbIMyCKHUK MOTYYUT BO3MOXHOCTh
HAy4YUThCS», COOTBETCTBYIOT IIPEAMETHBIM pe3yJibTaTaM pasjieia « BbITycKHUK HayduTCs» Ha
yriay6neHHoM ypoBHe. [IpenMeTHbie pe3ynbTaThl pa3ziena «BoITyCKHUK MOTYYUT BO3MOKHOCTD
HAyUYUTHCS» HE BBIHOCATCS HAa UTOIOBYIO aTTECTALIMIO, HO IIPU TOM BO3MOKHOCTb UX JIOCTHKEHUS
JOJKHA OBITH MPEIOCTaBlIeHA KaXa0My 00ydaromeMycs.

B pesynbrare wusyueHus yueOHOro mnpeamera «XUMHS» Ha YPOBHE CpPEJHETO OOIIEro
o0pa3zoBaHus:

BbinyckHuK Ha yriry0J1IeHHOM YPOBHE HAYYUTCS:

— packpblBaTh Ha NIpUMEpax pojib XMMHHM B (POPMHPOBAHUU COBPEMEHHOW Hay4dyHOU
KapTUHBI MUpPa U B MPAKTUUYECKON NIEATEIbHOCTH YEJIOBEKA, B3aUMOCBA3b MEXAY XUMUEH U APYTUMHU
€CTECTBEHHBIMU HayKaMU;

— WJUTFOCTPUPOBATH HA MPUMEpax CTAHOBJIEHHE M SBOJIIOLMI0 OPraHMYECKOM XMMHUU Kak
HayKH Ha pa3IMYHbIX HCTOPUYECKHX FTarax ee pa3BUTHS;

— yCTaHaBIMBaTh IMPUYMHHO-CIEICTBEHHBIE CBSI3M  MEXAY CTPOEHHEM  aTOMOB
XUMHYECKHX D3JIEMEHTOB M MMEPHUOJUYECKMM H3MEHEHHUEM CBOWCTB XHMUYECKUX JJIEMEHTOB U HX
COEIMHEHUI B COOTBETCTBUH C TOJIOKEHUEM XUMHUUECKHUX IEMEHTOB B IEPUOINYECKON CUCTEME;

— aHAJIM3UPOBATh COCTaB, CTPOEHME M CBOMCTBA BEIIECTB, MPUMEHSS IOJOKEHUS
OCHOBHBIX XHMHUYECKHMX TEOPHH: XHMMHMUYECKOTO  CTPOECHMsS  OPraHMYECKMX  COEIMHEHUI
A.M. BbytnepoBa, CTpoeHHUs] aTOMa, XUMUYECKOMN CBSI3U, AJIEKTPOJIUTUUECKON JUCCOLMAIUN KUCIOT U
OCHOBaHMWH; yCTaHaBJIMBATh MPUYMHHO-CIICICTBEHHbIE CBSI3M MEXKJY CBOMCTBAMM BEIIECTBA U €rO
COCTaBOM U CTPOEHUEM;

— MIPUMEHATH MPAaBHUJIa CUCTEMATUYECKON MEXKIYHApOJHON HOMEHKIATYphl KaK CPEJCTBa
pa3IuYeHus U UACHTU(UKAIIMK BEIIECTB 10 UX COCTaBYy U CTPOCHHUIO;

— COCTaBJSATh MOJICKYISIDHBIE H  CTPYKTYpHble (OpPMYJIBl HEOPraHWYECKUX U
OpraHMYECKHUX BEIIECTB KaK HocuTelned HH(OpMalMh O CTPOEHUHU BEIIECTBA, €ro CBOMCTBAX U
IIPUHAJJIEKHOCTH K OIIPEIETIEHHOMY KJIACCy COEIMHEHUM;

- OOBSACHITH TIPUPOAY M CHOCOOBI OOpa30BaHMsI XUMHUYECKOW CBSI3U: KOBAJICHTHOM
(MONIIpHOM, HEMONSAPHON), HOHHOW, METAIMYECKOW, BOJOPOAHON — C 1LeJbl0 ONpeAeTeHUs
XUMHYECKON aKTUBHOCTH BELIECTB;

— XapakTepu3oBaTh (pu3nyeckre CBOMCTBa HEOPraHUYECKUX M OPTraHUYECKHX BEIIECTB U
yCTaHABJIMBATh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEILIECTB OT THIA KPUCTAINTNYECKON PEIIEeTKH;



- XapaKTepu30BaTh 3aKOHOMEPHOCTH B H3MEHEHMM XHWMHYECKHX CBOWCTB HPOCTBIX
BEILIECTB, BOAOPOAHBIX COCMHEHUH, BBICIIUX OKCHJIOB U THIPOKCHIOB;

— NPUBOAUTH TPUMEpPHl  XMMHUYECKHX  pEaKuil, pacKphIBAIOLUIMX  XapaKTEpHBIC
XMMHUYECKHE CBOIMCTBA HEOPraHWYECKMX M OPraHMYECKHUX BEIIECTB U3YyUEHHBIX KJIACCOB C LIEIbI0 UX
UICHTUDHUKAIMY U 00bSICHEHHS 00J1aCTH IPUMEHEHUS;

— OTIpENIeNIATh MEXaHU3M PEAKIMHU B 3aBUCHMOCTH OT YCJIOBUH NMPOBEACHHUS PEAKIUU U
IPOTHO3UPOBATH BO3MOKHOCTh MPOTEKAHUS XUMUUECKUX PEAKIM Ha OCHOBE THITA XMUMHYECKON CBSI3U
U aKTUBHOCTHU PEareHToB;

— yCTaHABJIMBATh 3aBUCHMOCTb PEAKIIMOHHOH CIIOCOOHOCTH OPraHWYECKHUX COCTUHEHHN
OT XapakTepa B3aUMHOI'O BJIMSHHMA aTOMOB B MOJIEKYJIAaX C LEJIbI0 IPOTHO3MPOBAHUSA HPOAYKTOB
peaximm;

- YCTAHaBIMBATh 3aBHUCHUMOCTb CKOPOCTHM XMMHUYECKOH pEakuMH M  CMELICHUs
XMMHUYECKOTO PAaBHOBECHS OT PA3IMUYHBIX (DAKTOPOB C LEIbIO ONpPEACNCHHS] ONTUMAIBHBIX YCIOBHMA
IPOTEKAHUS XUMUYECKUX ITPOLIECCOB;

— yCTAaHABJIMBAaTh TE€HETHYECKYIO CBSI3b MEXIY KIAacCaMHd HEOPraHUYeCKuX H
OpPraHMYECKHUX  BEIIECTB A  OOOCHOBaHMS  NPUHLMIIMAIBHOM  BO3MOXXHOCTU  IOJyYEHMS
HEOPraHMYECKUX U OPraHMYECKUX COCTUHEHUN 3aIaHHOTO COCTaBa U CTPOCHUS;

— noa0UpaTh PeareHTbl, YCIOBHS U ONPEAEIATh MPOAYKThl PEAKLMH, MO3BOJISIOIIUX
peanu3oBaTth J1abOpaTOpHBIC M MPOMBIILICHHBIE CIIOCOOBI TIOTYYECHUSI BAKHEHIINX HEOPTaHMYECKUX U
OpPraHUYECKUX BEIECTB;

— ONpENeNIATh XapakTep cpenbl B  pe3yibTare TUAPOIU3a HEOPraHWMYECKUX U
OpPraHMYECKHUX BEUIECTB M IPHUBOAUTH IMPUMEPHl TUAPOJIU3A BELIECTB B IIOBCEIHEBHOW KHU3HU
YeNoBeKa, OMOIIOTHYECKUX OOMEHHBIX MPOILIECCax M MPOMBIIUICHHOCTH;

— IPUBOAUTH TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEakUUil B HIpUPOE,
IIPOM3BOJICTBEHHBIX MPOILIECCAaX U KU3HEACATEIbHOCTH OPraHU3MOB;

— 00OCHOBBIBaTh NPAKTUYECKOE HCIOJIb30BAHUE HEOPraHMYECKUX U OPraHUYeCKUX
BEIIECTB M UX PEAKIIHA B IPOMBIIIJICHHOCTH U OBITY;

— BBIMOJIHATD ~ XUMHUYECKUI  SKCHEpPUMEHT IO PpAcHO3HABaHUIO M  IOJIYYECHUIO
HEOPraHMYECKUX M OPTraHMYECKHX BEIIECTB, OTHOCAMIMXCS K PAa3JIMYHBIM KjaccaM COEIWHEHHH, B
COOTBETCTBUM C TNpaBWIaMU M IpHeMaMH Oe30macHOW paboThl C XUMHMUYECKUMH BEIIECTBAMHU H
1a00paTOPHBIM 000PYIOBaHUEM;

— IPOBOJIUTh pacueTsl Ha OCHOBE XHMMHUYECKMX (OpMYyJd M YpaBHEHHH peakIiuii:
HAXOXXJCHUE MOJIEKYISIPHOH (DOpMYIIBI OPraHMYeCKOTo BEMIECTBA IO €ro IJIOTHOCTH M MAacCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, MM MO MPOAYKTaM CTOpPaHMs; pacyeTbl MacCOBOW JOJIH
(Macchl) XMMHYECKOTO COEIMHEHHS B CMECH; pacueTbl Macchl (00beMa, KOJMYECTBAa BEIECTBA)
IPOAYKTOB PEaKIMM, €CIIM OJJTHO U3 BELIECTB JaHO B M30BITKE (MMEET MPUMECH); pacdeTbl MacCOBOM
WM 00BEMHOM JIONIM BBIXOZA MPOAYKTA PEAKIIMU OT TEOPETHUECKH BO3ZMOXKHOTO; PACYETHI TETIOBOTO
s¢dexTa peakiuy; pacuyeTbl 00BEMHBIX OTHOIIEHHH Tra3oB NPH XUMHUYECKUX PEAKIMSIX; pacyeThbl
Macchl (oO0beMa, KOJIMYECTBAa BEIIECTBA) MPOAYKTA PEAKIMU, €CIM OJHO U3 BEIIECTB JIaHO B BHUJIE
pacTBopa c ONpeeIeHHON MacCOBOI 10J1ei pacTBOPEHHOIO BEIIECTBA;

— WCTOJB30BAaTh METOJBI HAYYHOTO TIO3HAHWSA: aHalW3, CHHTE3, MOJICITUPOBAHHE
XUMHUYECKHX MPOLECCOB U SIBICHUI — NpU peleHNH y4eOHO-HUCClIe0BaTeNbCKUX 3a4a4 M0 U3yYCHHIO
CBOWCTB, CITOCOOOB TIOTYYEHUS M PAcIO3HABAHHS OPTraHNYECKHUX BEIECTB;

— BJaJIeTh MpaBWIaMU 0€30MacHOTO OOpaIleHusi C €IKMMHU, TOPIOYUMH U TOKCHYHBIMHU
BEIIECTBAMH, CPEACTBAMHU OBITOBOI XMMHU;

— OCYILIECTBIATh MOMCK XMMHUYECKOH MH(pOpMAlMK 1O HA3BAHUAM, HAECHTH(HUKATOpaMm,
CTPYKTYPHBIM (hOpMYyJiaM BEIIECTB;

— KPUTUYECKH  OIICHMBATh M  HHTEPIPETUPOBATh  XUMHYECKYI0  HH(OpMAIHUIO,
COZIepKalIylocss B COOOIICHUSAX CPEACTB MaccoBOi MHQoOpManuu, pecypcax HHTepHeTa, HaydHO-
HOMYJSPHBIX CTaThIX C TOYKHM 3PEHHUS] €CTECTBEHHO-HAYYHONH KOPPEKTHOCTH B LIEISX BBISBICHUS
OLIMOOYHBIX CYXIE€HUN U (OPMUPOBAHUS COOCTBEHHOM MO3UIINU;

— yCTaHaBJIMBATh B3aUMOCBS3U MEXY (PaKTaMH U TEOpHEH, IPUUNHON U CIIEACTBUEM IIPH
aHaM3e MPOOJEMHBIX CHTyallMid M OOOCHOBAaHUM NPHHUMAEMBIX PEIICHHH Ha OCHOBE XWMHYECKUX
3HAHUM;



— NPEACTAaBIATH ITyTH PEIICHNS TI00aTbHBIX TPOOJIEM, CTOSAIINX MEPEe YETOBEUECTBOM, U
HEepPCIIEKTUBHBIX HANpaBICHUH pa3BUTHA XHMUYECKUX TEXHOJOTHH, B TOM YHCIIE TEXHOJOTHH
COBPEMEHHBIX MaTEPHATIOB C PA3IMYHON (PYHKIIMOHAIBHOCTBIO, BO30OHOBISIEMBIX HCTOUHUKOB CHIPbS,
nepepabOTKU M YTHIM3ALUH TPOMBIIUICHHBIX ¥ OBITOBBIX OTXOIOB.

BbINYCKHUK HA YIJ1y0JeHHOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYYUTHCS:

- (bOpMy.HI/IpOBaTB oeJib HMCCJICHAOBAaHUSA, BBIIBUI'ATb W IPOBECPATH SKCICPHUMCHTAJIBHO
THIIOTE3bl O XMMHUYECKUX CBOMCTBAX BEUIECTB HAa OCHOBE WX COCTaBa M CTPOCHUS, UX CIIOCOOHOCTH
BCTyIIaTh B XUMUYECKHUE PEAKLIMM, O XapaKTepe U NPOAYKTaX pa3IMYHbIX XUMUYECKUX PEAKLIUN;

- CaMOCTOATCIIbBHO IJIaHUPOBATH n MMPpOBOIUTH XUMHNYCCKUC OKCIICPUMCHTBI C
co0ITI0/IEHIEM TIPaBUIT O€3011acCHON pabOTHI C BELIECTBAMH U J1a00PaTOpHBIM 000pyI0BaHUEM;

— MHTEPIPETHPOBATD JaHHBIC O COCTABE M CTPOCHHUU BEILECTB, MOJYYCHHBIE C MOMOIIBIO
COBPEMEHHBIX (M3HKO-XHMUYECKUX METOJIOB;

— OIUCBHIBATh COCTOSIHUE D3JEKTPOHA B aTOME HAa OCHOBE COBPEMEHHBIX KBAaHTOBO-
MEXaHWYECKUX IPEJCTABICHHH O CTPOCHHWH aroMa sl OOBSCHEHUS pE3yJbTaTOB CHEKTPAIHHOTO
aHaJIM3a BEILECTB;

- XapaKTepU30BaTh POJIb  A30TOCOJACPIKAIIUX TIEeTEPONMKIMYECKUX COCIUHEHUH U
HYKJICMHOBBIX KHCJIOT KaK Ba)KHEHIINX OMOJIOIrHYECKH aKTUBHBIX BCIIICCTB,

- IIPOTrHO3UPOBATH BO3MOXKHOCTb IMPOTCKAHUA OKHUCINUTCIIBHO-BOCCTAHOBUTCIIBHBIX
PEaKIUii, JIeXKAUX B OCHOBE IPUPOIHBIX U IIPOU3BOICTBEHHBIX ITPOIIECCOB.

Conep:xanue padodeil nporpammel o xumuu B 10-11 kiaaccax(yriay0eHHbI YPOBEHb)

10 kaace

Tema 1 IToBTopenue u yrinyonenue 3Hanuit (18/21 1)

ATOMHO-MOJIEKYJIIPHOE yueHue. BemecTBa MOIEKyIIpHOTrO U HEMOJIEKYJISIPHOTO CTPOEHHUSL.
KauecTBeHHBIN U KOJIMYECTBEHHBIN COCTaB BellecTBa. MOJsipHas 1 OTHOCUTENIbHAS MOJIEKYJIApHas

Macchl BenecTBa. MoJibHas 10JIs1 B MacCcOBast 101 JJIEMEHTA B BEIIECTBE.

Crpoenue aroma. AToMHast opoutaib. [IpaBuia 3amonHeHus 3J1eKTpOHAMH aTOMHBIX
opbOuTaineii. BanentHsie anekTponsl. [lepuoanueckuii 3akoH. @OpMyIHpOBKa 3aKOHA B CBETE
COBPEMEHHBIX

MIPEACTABICHUHN O CTPOCHHUH aToMa. M3MeHeHne CBOMCTB 2JIEMEHTOB U UX COCIMHEHUN B
nepuoAax u rpynmnax.XuMHYECKas CBA3b. DIEKTPOOTPULIATENbHOCTh. BHUABI XUMHUYECKOM CBSI3H.
WNonnas cBs3p. KoBanenTHas HenossipHast U noJisipHast cBsizb. OOMEHHBIN U TOHOPHO-aKLIEITOPHBIH
MeXaHU3M 00pa3oBa-

HUs KOBAJICHTHOM TOJIIPHOM CBsI3U. I 'eoMeTpus MoJieKyiibl. MeTrayummdecKas CBA3b.
BognoponHas cBsi3b. ArperaTHble COCTOSIHMSI BEILIECTBA. THUIIBI KPUCTANINYECKUX PEIIETOK: aTOMHAs,
MOJIEKYJIIpHas,

VOHHAsI, METAJJINYECKAs.

Pacuers! o ¢popmynam u ypaBHeHUsIM peakiuii. ['a3oBble 3akoHbl. YpaBHeHue Knalinepona—
MenneneeBa. 3akoH ABoraipo. 3akoH 00beMHBIX OTHOIIEHUH. OTHOCHUTENbHAS MJIOTHOCTh Ta30B.

Krnaccudukanys XuMHUecKUX peakluii [0 pa3IM4HbIM PU3HAKaM cpaBHEHUs. V3meHeHue
CTENEHH OKUCIIEHUSI SJIEMEHTOB B COEAIMHEHUAX. OKUCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
Oxucnenue u BocctaHoBiaeHHe. OKUCIUTENN U BOCCTAHOBUTENU. MeTo/1 3JIeKTpOHHOTr0 OanaHca.
[lepmaHranat kanusi Kak OKMCIIUTENb.

Baxneiimne ki1accbl HEOPraHM4YECKUX BEHIECTB. [ eHeTnYecKas CBsI3b MEXy KIIacCaMU
HEOpraHMYecKux coequHeHui. Peakunu nonnoro oomena. ['uaponus. pH cpenp.

PactBopsl. CiocoObI BBIpaske€HUs KOJMUYECTBEHHOT'O COCTaBa pacTBOPa: MaccoBasi 10JIst
(TIpolieHTHAs1 KOHLIEHTpaIus ), MoJsipHas KoHueHTpauus. Komtonansie pactBopsl. D dext Tungans.
Koary-

nsauus. Cunepesuc. KommiekcHsle coequHenus. CocTaB KOMIUIEKCHOTO HOHA:
KOMILIEKCO00pa3zoBaTeb, Juranjsl. KoopannannonHoe ynciao. HomeHkiatypa KOMIUIEKCHBIX
COCIMHEHUI.



Hemonctpanuu. 1 OOpa3Iisl BEmeCcTB MOJIEKYISIPHOTO W HEMOJIEKYIISIPHOTO CTPOSHUS. 2
Bosronka nona. 3 Onpenenenre KUCIOTHOCTH CPEbI MTPU TOMOIIU HHANKATOPOB. 4 DddexT
Tunpans.

5 O0pa3zoBaHue KOMIUIEKCHBIX COSIMHEHUN TIEPEXOIHBIX METAIIJIOB.

JIaGoparopusie onbIThl. 1 Peakunn nonHoro oomena. 2 CBoiicTBa KOJUIOMIHBIX PaCTBOPOB. 3
I'maponus coneit. 4 [lonydenne u CBOWCTBA KOMIUIEKCHBIX COCAMHEHUM.

[TpakTuueckast paboraNe 1 BeimonHeHHe YKCIIEPUMEHTATBHBIX 3a/1a4 110 TeMe «PeakinuonHas
CIIOCOOHOCTH BEIIECTB B PACTBOPAX).

KonTponbhas padota Ne 1 o teme «OCHOBBI XUMHUW.

Tema 2 OCHOBHBIE TOHATHSA OPraHUYECKOW XUMUU

(13/16 1)

IIpenmer opranndeckoit xumuu. OCOOEHHOCTH OPraHMYECKUX BEIIECTB. 3HAUCHUE
opraHuueckoil xumuu. [IpuarHbl MHOTOOOpa3Hst OpraHMYECKUX BELIECTB. YTIIEPOAHBIN CKEJIET, Er0
TUIBLUKIMYECKHE, alukiIndeckue. Kapbonuknnyeckre u reTepoluKiInyecKue ckeneTsl. Buasl
CBsA3€H B MOJIEKYJIaX OPTaHMYECKUX BEIECTB:OJUHAPHBIC, JBOMHBIE, TPOWHBIE. [I3MEeHEeHNE SHEprun
CBsI3€HM MEXIY aTOMaMu yIJiepoJa IpU yBEJIMYEHUH KPaTHOCTH cBA3U. HacellieHHbIEe 1
HEHACBILICHHbBIE COCAMHECHHUS.

DJNEeKTPOHHOE CTPOCHHE M XMMHUYECKHE CBA3M aToMa yriaepona.l ubpuanzanus opoutaneii, ee
THUIIBI 111 OPraHUYECKUX COeAMHEHUH: Sp3, sp2, sp. OOpa3oBanue V- u S-CBs3el B MOJIEKYIax
OpPraHUYECKUX COCTUHEHU.

OcCHOBHBIE TIOJIOXKEHUS CTPYKTYPHOU TEOPUH OPTAaHUYECKUX COCTUHEHUN. XUMUUYECKOE
crpoenue. CtpykrypHas popmyna. CTpyKTypHas U IpOCTpaHCTBEHHas uzomepus. M3zomepus
YIIEPOAHOTO

ckenera. Mzomepus nonoxxenus. MexknaccoBas uzomepus. Buapl mpocTpaHCTBEHHON
nzomepuu. Ontuueckas nzoMmepusi. ONTUYECKUE aHTUIIOAbI. XUPAIbHOCTh. XHUPaJIbHbIE U aXUpaIbHbIE
MOJIEKYJIBI.

I'eomeTpuueckas nuzomepus (1uc-, Tpanc-uzomepus). 'omomnorus. 'omonoru. ['omonornueckas
pa3HocTb. ['oMostornueckue pspl.

OnektponHbIe 3P dekThl. CriocoObl 3anucei peakiuii B opraHun4eckoi xumun. Cxema u
ypaBHEeHHE. Y cJI0BUs IpoBeieHus peakiuid. Kimaccudukanus peakiuii opraHi4ecKux BELIecTB MO
CTPYKTYpHOMY

MIPU3HAKY: 3aMelleHHe, IPUCOEANHEHHUE, OTIIeIIeHne. MexaHn3Mbl peakiuii. CriocoOsl
pa3psbiBa CBA3M yriiepoJ-yriepo. CBoOOAHbBIE paauKabl, HyKJI€O(UIIbl U 3IEKTPOPUIIBI.

Krnaccugukanus opraHuueckrx BeIecTB U peakiinii. OCHOBHbBIE KJIacChl OPraHUYEeCKUX
coeauHenuil. Knaccugukamus opraHnyeckix coeIMHEHUH 0 (YHKIMOHATIBHBIM IPYIIIaM.
DIEeKTPOHHOE

CTPOEHHE OpPraHNYECKHX BEIIECTB. B3anMHOE BIMsSIHHE aTOMOB M I'PYII aTOMOB.
WNunyktuBHbBIN 1 Me3oMepHbIi 3QdekTrl. [IpencraBienne o pesonance. HoMeHkiaTypa opraHnyeckux
BelecTB. MexyHapoaHas (cucTeMaTndeckas) HOMEHKIIAaTypa OpraHMueCKUX BEIIECTB, €€ MPUHIIMIIBI.
PannonanpHas HomeHkiatypa. OKUCIEHHE U BOCCTAHOBJIEHNE B OPIraHUYECKON XUMUU.

JemoncTpanuu. | Monenu opraHn4ecKux MOJIEKYII.

Tema 3 YrieBogoposst (25/36 u)

A 11 x a H bl. CTpoeHue Mosekynbl MetaHa. [lonstue o kondopmarusax. OGmas
XapaKTepUCTHKA Kiacca, PU3NYeCKue U XMMUUYECKHEe CBOMCTBA (TOpEeHNe, KaTaTUTHYECKOE OKHCIIEHHE,
raJIOT€HNPOBAHNE, HUTPOBaHUE, KPEKUHT, TUPOJIN3). MexaHu3M peakliuy XJIOpUPOBAaHUS METaHa.
Anxkanbl B npupoze. CHHTETHYECKHE CITOCO-0bl OyYeHUs aJIKaHOB. MeTO bl MOJTyueHus aJIKaHOB U3
IKUITaJI0-TeHU10B (peakius Bropia), rekapOokciimpoBaHieM coJieil kapOO-HOBBIX KUCIIOT U
3JIEKTPOJIM30M PACTBOPOB COJIei KapOOHOBBIX KUCIOT. [IpruMeHeHne ankaHoB.

Il vk 7m0 amnxkan sl O0mas XxapakTeprucTrKa Kiacca, puzndeckue cCBorcTBa. Bus
nzoMepun. HanpskeHHble N HEHANPsKEHHBICHMKIIBL. XMMUYECKHE CBOMCTBA LIMKJIOMPOIIaHa
(ropeHue, ruApUpPO-BaHUE, IPUCOECTUHEHNE TAJIOI€HOB, IaJ0r€HOBOAOPOI0B, BObI) HIIMKJIOTeKCaHa
(ropeHue, XJI0pupoBaHUe, HUTpoBaHuUE). [lonydeHNEeIMKIIOATKaHOB U3 AJIKAHOB U IUTaJIOTEHAIKAHOB.



A 1 x e H 6. O0mIas XxapaktepucTuka kinacca. CTpoeHrne MOJICKYJIbI dTHIIeHa. Du3ndeckue
CBOICTBA aJIKEHOB. [ 'eoMeTpruuecKkas n3oMepus aJkeHOB. XMMHUYECKHUE CBOMCTBA aJIKeHOB. Peakiuu
IIPUCOEANHEHNUS 110 KPaTHOM CBSI3U — THAPUPOBAHKE, TAIOTEHUPOBAHUE, THAPOTraJOTEHUPOBAHUE,
ruapatanus. [IpaBuino MapkoBHUKOBA U €10 00BSACHEHUE C TOUKH 3PEHUS JIEKTPOHHOM TEOPUH.
B3aumopeiicTBue ankeHOB ¢ OpOMOM U XJIOPOM B Ta30BoH (haze nin Ha cBeTy. OKUCIeHIE aTKeHOB
(ropeHue, OKHUCICHHE KIUCIOPOIOM B MPUCYTCTBUM XJIOpUJIA NAJIaAns, O] IeCTBUEM cepedpa,
OKHCJIEHHE TOPSIYMM IOJKHCIEHHBIM pacTBOPOM II€pMaHraHaTa Kajus, oKuciieHue 1o Baruepy).
[Tonmumepusanus. [lonyyeHue arkeHOB U3

AJIKaHOB, AJIKWJITAJIOI€HUIOB U JUrajloreHankaHoB. [[puMeHenne aTuiieHa u nponusieHa.

A nkapnu e H bl. Knaccudukaiys 1ueHOBBIX YIII€BOIOPOIOB.

CornpsixenHble 1ueHbl. OU3NYECKHe U XUMUYECKHUE CBOMCTBA JUBUHWIA U U30IpeHa. 1,2- u
1,4-npucoeaunenue. [lonmumepuzarusi.

Kayuyku. Bynkanuzamnus kayaykoB. Pesuna u 30ouut. Cunte3 Oyraauena u3 OyraHa u
3TaHOJIA.

A 11 x 1 H b1. O0mast xapakrepuctuka. CTpoeHHe MOJIeKyJ bl arnieTuieHa. duzndeckue u
XUMUYECKHUE CBOMCTBA AJIKUHOB. Peakniuy npucoeIMHEHUs TAIOT€HOB, FAJION€HOBOIOPO0B, BOJIBI.
I'mppuposanue. Tpumepunsanus u aumepusanus aneruiaeHa. KucioTHsle CBONCTBA aJIKHHOB €
KOHILIEBOM TPOMHOM CBsI3b10. AlleTrin ibl. OKHCIEHUE AIKMHOB PACTBOPOM II€PMaHIaHaTa KajHusl.
[Ipumenenue aneru-

nena. KapOuaHbIii MeTo mosrydeHus aneTmieHa. [luponns Merana.

CuHTE3 aNKWHOB aJKUJIMPOBAHUEM AlleTHUIIN/IOB.

A p e H bl [lonsTue 06 apomarnynoctu. [lpaBuno Xrokkens.

ben3on — crpoenue Monexyssl, Gpu3nUecKue cBoicTBa. ['oMonoruueckuii psa 6eH3ona.
N3omepus nuzaMenieHHbIX O€H30J10B Ha IpUMeEpe KCUII0J10B. Peakiinu 3amenienrs B OEH30JbHOM Spe
(ranoreHupoBaHKe, HUTPOBAHUE, ATKUIUPOBaHue). Peakinu nprucoeAMHEHNs K
OeH301y(TuAprupOBaHUE, XJIOPUPOBAHUE HA CBETY).

-OcoOeHHOCTH XUMUU aNKIIOeH30I10B. [IpaBuia opreHTalum 3aMecTUTeNeH B peakImsIxX
3ameneHusi. bpomupoBaHnue U HUTpoBaHUE Toyosna. OKHUCIEHUE ATKUIIOEH30J10B paCTBOPOM
nepMaHrasara kanus.['anoreHupoBaHue ankui0eH30710B B 00KOBYIO 1emnb. Peakuus Bropiia—®urtura
KaK METOJ] CHHTe3a alKmioeH30510B. CTUPOI KaK MpUMep HENPeAeIbHOr0 apoOMaTHYECKOr0
COEIMHEHMUS.

[IpuponHBIE HCTOUYUHUKUYTJIEBOJOPOOB.

[Ipupoanblit ¥ NOMYTHBINA HEPTSAHBIE Ta3bl, X COCTaB, HcIoONb30BaHue. HedTh Kak cmech
yriaeBoopoaoB. IlepBuunas u BTopuyHas nepepadorka Hedtu. Pudopmunr. KaMeHHBIH yros.

'eHeTuueckassCBA3bBMEKAYPA3ZIUUYHBIMUKIACCAMUYTIEBOAOPON
o B. KauecTBeHHbIE peakiii Ha HEMPEENIbHbIE YIIIEBOAOPOIbI.

'anoreHONpOU3BOAHBIEYTJI€EBOAOPO I 0 B. Peakunuu 3amenieHus rajoreHa Ha
TUAPOKCHII, HUTPOTPYIIITY, IHaHOTpyIy. /{eficTBHe Ha rajloreHnpor3BOIHbIE BOAHOIO U CIIUPTOBOTO
pactBopa menoun. CpaBHEHHE PEaKIIMOHHOM ClIOCOOHOCTH alIKUI-BUHMII-, (eHUII- 1
OeHsmranoreHu10B. Mcrnonb3oBaHue raloreHpon3BOIHBIX B ObITY, TEXHUKE U B cuHTE3e. [loHsATHE O
MarHMMOpPraHn4ecKkux coequHeHusX. [lomyuenne arkaHoB BOCCTaHOBIECHUEM NOIAIKaHOB
MOJ0BOJOPOAOM. MarHuiopraHn4ecKue COeAMHEHUS.

Jemonctpanuuu. 1 bpomupoBanue rekcana Ha cBeTy. 2 ['opeHne MeTaHa, STUJICHA, alleTHIICHA.

3 OTHONIEHUE METaHa, STUIICHA, alleTHIIeHa U O€H30J1a K pacTBOpaM IepMaHraHaTa Kalus |
O6pomMHOIi Bosie. 4 OKHCcIeHHe TOIyoIa pacTBOPOM IiepMaHranara kanus. 5 [lonydenue sTuneHa
peakIei reruapaTaiiy 3TaHoja, alleTHIIeHa —TUIPoIn30M KapOua kaneius. 6 [lomydaenne
CTHpOJIA AETIOJIUME-

pu3anuei noaucTUposa U UCIIBITAHUE €r0 OTHOLIEHUS K pacTBOPY MepMaHraHaTa Kajusl.

JlaGopatopHsbie onbIThl. COCTaBIE€HHE MOJIENIEH MOJIEKYIT alKaHOB.

B3aumoneiictBue ankanoB ¢ 6pomom. CocTaBiieHHe MOJieel MOJIEKYIl HelpeaebHBIX
COCIMHEHUI.

[IpakTuueckas padota Ne 2 CocTtaBieHue MoIenel MOJIEKYJT YTIEBOAOPOIOB.

[Tpaktuyeckas padora Ne 3 [TomydeHne 3TUIEHA U ONBITHI C HUM.

KontponpHas padora Ne 2 o Teme «YTII€BOIOPOIBI.



Tema 4 Kucnopocoaepskainue opranunueckue coequnenus (19/25 )

C o u p T b1. HoMeHK1aTypa 1 u3oMepusi CHUpTOB. ToKCHUECKOE JEHCTBUE HA OPTAaHU3M
MeTaHoJja U 3TaHoja. Pu3nuecKkrue CBOMCTBA MPENEIbHBIX OJJHOATOMHBIX CIIUPTOB. XUMUYECKUE
CBOMCTBA

CIUPTOB (KUCIIOTHBIE CBOWCTBA, PEAKIIMU 3aMEILEHUs THAPOKCUIBHOM IPYIIIbI HA T'aJOreH,
MEXMOJIEKYJISIPHAsl U BHYTPUMOJIEKYJISIpHAs IeruapaTalys, OKUCICHUE, peaKuH yIIIeBOAOPOAHOTO
paaukana).

Ankoromnsrel. ['uaponus, ankuiaupoBanue (CUHTE3 MPOCTHIX 3GUPOB 110 BuibsimMcony).
[IpomblieHHBIN CUHTE3 METaHOIa. MHOr0aToMHbIE CIUPTHI. DTUIIEHTJIMKOJIb U TIIMLEPHUH, UX
bu3nueckne U XuMuueckre cBoicTBa. CUHTE3 AMOKCaHA U3 ATUIICHIVIUKONA. TOKCHYHOCTh
THIIEHINIMKOs1. KauecTBeHHas peakiivsi HA MHOTOAaTOMHbBIE CIIUPTHI.

ITpocthle 3puphl Kak H30MepbI MPEAETbHBIX 0JIHOATOMHBIX CIIUPTOB.

CpaBHeHue ux (pU3MUECKUX U XMMUYECKUX CBOMCTB CO cnupTaMu. Peakuus paciierienus
IPOCTHIX APUPOB HOIOBOJOPOIOM.

@ e H 0 1 bI. HoMeHkaTypa u nzomepus. B3anMHoe BiIusiHME TPy aTOMOB Ha IpUMeEpe
¢denona. dusznyeckre U XUMUYECKHE CBOMCTBA (peHosa 1 Kpe30sioB. KucinoTHele cBoiicTBa (PEHOIIOB B

CpaBHEHMHM €O cMpTaMu. Peakiuu 3amelieHus: B 0€H301bHOM KOJIblie (TaJloreHUpOBaHuUE,
HuTpoBanue). Okucnenue ¢peHosnos. KauectBennsle peakuuu Ha ¢peHon. [lpumenenue enona.

KapOoHuAbHBIECOEAUHEH U 5. DNEKTPOHHOE CTPOCHHE KapOOHUIBHOM TPYIIITHI.
Anbnernasl 1 keToHbl. Pusnyeckue cBocTBa (popManberua, aleraibaeruaa, ainerota. [lonsrue o
KETO-CHOJIbHOM TayTOMEpPUHU KapOOHWIbHBIX COeqUHEHHUH. Peakuny nprucoeAMHeHNs BObl, CIIUPTOB,
[IM1aHOBOJI0poJia U ruapocyibdurTa HaTpus. CpaBHEHUE pEaKIMOHHON CIIOCOOHOCTH ajlbIErUI0B U
KETOHOB B peakUusAX NpucoequHeHus. Peakiuy 3ameleHust aToMoB BoJiopoja pu D-yrinepoaHom
aTome Ha rajoreH. [lonumepusanus popmanbpiaeruaa u aneranpaeruaa. CUHTE3 COUPTOB
B3aMMOJIEHCTBHEM KapOOHUIIBHBIX COEAMHEHUN ¢ peakTuBOM I 'puHbspa. OxkucieHne KapOOHMIbHBIX
coeauHeHuil. CpaBHEHUE OKUCIIEHUS aIbAETHI0B U KeTOHOB. BoccTaHOBIEHHE KapOOHUIIBHBIX
coeuHEeHUH B ciupThl. KauecTBEHHbIE peakliy Ha allbJeruHYI0 rpynny. Peakuuu anbioibHO-
KpOTOHOBOU KoHJeHcanuu. OcobenHoctu hopmanbe-

runa. Peakuus popmanbaeruia ¢ GpeHomaom.

KapOGoHOBBI€KHCIIOT BL. DIEKTPOHHOE CTPOECHUE KapOOKCUIBHON TPYTIIIHI.
["omonoruueckuii psii npeaeabHbIX 0HOOCHOBHBIX KapOOHOBBIX KUCIOT. PU3NUECKHE CBONCTBA
KapOOHOBBIX KUCIIOT Ha IPUMEPE MypPaBbUHOM, YKCYCHOH, TPONMOHOBON, MAIbMUTUHOBOM U
CTEapMHOBOW KHUCIIOT. XMMHUYECKHE CBOMCTBAa KapOOHOBBIX KHCIOT. KucnoTHbIE cBONCTBa (M3MEHEHHE
OKpPAaCKH MHJIMKATOPOB, PEAKLIUN C aKTUBHBIMU METaJlJTaMU, OCHOBHBIMU OKCHJIaMH, OCHOBaHUSIMH,
cosiMM). MI3MeHeHue cuiibl KapOOHOBBIX KMCIIOT MPH BBEJICHUH JJOHOPHBIX U aKIENTOPHBIX
3amectuTenel. BzanmozeiicTBie kapOOHOBBIX KUCIOT CO CIUPTAaMU (peakuus dTepudukaiym).
["anorennpoBaHue KapOOHOBBIX KHCIOT B OOKOBYIO 11elb. OCOOEHHOCTH MypPaBbHHOMN KHCIIOTHI.
Baxkneiiue npenctaBuTeNn Kiacca KApOOHOBBIX KUCIOT U UX TpuMeHeHue. [lomyuenue MmypaBbiuHON
U YKCYCHOM KHMCJIOT B IPOMBILIUIEHHOCTH. Bhicine kapooHoBbIe kuciaoThl. [llaBeneBas kucaora kak
MPEJICTaBUTENb TUKAPOOHOBBIX KUCIIOT.

[IpencraBnenue o HeMpeAEIbHBIX U ApOMAaTHUECKUX KHca0TaX. OCOOEHHOCTH UX CTPOEHUS U
CBOMCTB. 3HaUeHHE KapOOHOBBIX KUCIIOT.

OYyHKIHUOHANIbHBENPOU3BOAHBEKAapPpOOHOBBH XKHUCIOT. [lomyuenue
XJIOPAHTUAPUAOB M aHTUJPUIIOB KUCIIOT, UX rHponn3. [TomydeHne crnoxxHbIX 3(hUpoB ¢
HCIIOJIb30BaHUEM XJIOPAHTUIPUIOB U aHTUAPUIOB KUCIOT. ClioskHbIE 3()UPBI KaK HU30MEPHI
KapOOHOBBIX KHCIOT. CpaBHEHHE (PU3MUECKUX CBOWCTB M PEAKIIMOHHOM CITIOCOOHOCTHU CIIOKHBIX
3(UpOB U U30MEPHBIX UM KapOOHOBBIX

KkucaoT. ['uaponus cnoxseix 3gupo. CuHTe3 CI0KHBIX 3GHPOB PeHonoB. CraoxHbIE PUPHI
Heopranuyeckux kucinot. Hurpornuuepusn. AMusl. Cosv KapOOHOBBIX KUCIIOT, UX TEPMUUECKOE
pasio’KeHUe B IPUCYTCTBUM 1iesoud. CHHTE3 KapOOHMIIBHBIX COSAMHEHUM

pa3I0KEeHNEM KaJIbLIUEBbIX coJiel KapOOHOBBIX KHCIIOT.

HemoHncTpauuu. 1 BzaumonerictBue Hatpus ¢ 3TaHosIoM. 2 OKUCIIEHHE ATaHOIa OKCUIOM
memu. 3 ['openue sranona. 4 BzaumoaeicTBue TpeT-OyTHIIOBOTO CIIUPTA C COJISTHOM KUCIOTOM. 5
HNonodopm-



Has peakuus. 6 KauecTBeHHas peakiyst HA MHOTOATOMHBIE CITUPTHI.

7 KadectBeHHbIC peakiuu Ha ¢heHobl. 8 OnpenencHue allbIeTHI0B PH TOMOIIH
KaueCTBEHHBIX peakuuil. 9 Oxucienue anbaerunoB nepmanranatom kamus. 10 [TomydeHnue crnoxHbBIX
3(hupoBs.

JlaGopaTopHsble onbIThl. 5 CBoicTBa 3THIIOBOTO criupTa. 6 CBoiicTBa rauniepuHa. 7 CBoicTBa
denona. KauecrBeHHsie peaknuu Ha GpeHoubl. 8 CoiicTBa popmanuHa. 9 CBONCTBA YKCYCHOM
KHUCJIOTBI.

10 Conu kapOOHOBBIX KHCIIOT.

[Tpaktuyeckas padora Ne 4 [Tonydenue 6GpomdTaHa.

[Tpaktuueckas padora Ne 5 [Tonyuenue anerona.

[TpakTrueckas padota Ne 6 [lomydeHrne yKCyCHON KHCIIOTHI.

ITpaktrueckas padora Ne 7 [Tomydenue sTumanerara.

[Tpaktuyeckas padora Ne 8 Pemenue skcriepruMeHTaIbHBIX 33a4

o teme «Kucnopoacoaepskanme opraHu4eCKre BEIECTBaY.

Kontponbnas padora Ne 3 mo teme «Kucnopoacoaepsxaiire opraHu4ecKrue BemecTBay.

Tema 5 A30T- u cepocozepskamtue coenuaenus (6/11 q)

Hurpocoenunenus. DneKTpoHHOE CTpOSHUE HUTpOTrpyniibl. [lonydeHue HUTpOCOeTMHEHUIA.
B3priBuarsie BeniecTna.

A M u H b1. U30oMepust amuHOB. [lepBruHbIE, BTOPUYHBIE U TPETUYHBIE aMUHBI. DU3nYECKUe
CBOMCTBA MPOCTEUIIINX aMUHOB. AMUHBI KaK Opranndeckre ocHoBaHus. Coliu aTKUIaMMOHHUSI.
Ankuiu-

POBaHME U AWJIMPOBAHUE aMUHOB. Peakiiuu aMMHOB € a30THCTON KUCIOTON. ApOMaTUYECKUE
aMuHbl. AHWINH. B3auMHO€ BIIMsAHME TPYIIIT aTOMOB B MOJIEKYJI€ aHUJIMHA. XMMUYECKHUE CBOKWCTBA
aHWIMHA

(OcHOBHBIE CBOMCTBA, PEaKIIUU 3aMEIICHUS B apOMaTHYECKOE AP0, OKUCIICHHE,
aruuiupoBanue). J(nazocoenunenus. [loaydeHre aMuHOB U3 CIMPTOB M HUTPOCOEINHEHUH.
[IpumeHeHne aHUIMHA.

Cepooprannueckue coennnenus. [IpeacraBienue o cepoopraHn4eckiux COeIMHEHUSX.
Oco0eHHOCTH UX CTPOEHUS U CBOWCTB.

3HaueHUe CepoOPraHNIEeCKUX COCTUHEHUI.

I'eTepouuknsl. OypaH U NUPPOA KaK MPEACTABUTENH MATUWICHHBIX T€TEPOLIUKIIOB.
DIIEKTPOHHOE CTPOEHUE MOJIEKYJIbI upposia. KucmoTHsie cBolicTBa nuppoia. [Tupuann kak
MPEACTABUTEND

HIECTUWICHHBIX I€TEPOLMKIIOB. DIEKTPOHHOE CTPOEHHE MOJIEKYJIbI TupuanHa. OCHOBHbBIE
CBOICTBa MUPHUANHA, PEAKIINH 3aMEIIeHUs C apoMaTudeckuM siapom. [Ipencrapnenue 06 nmuaasosne,
MUPUINHE,

MypUHE, TYPUHOBBIX Y MUPUMHUIMHOBBIX OCHOBAHUSIX.

HemoncTpauuu. 1 OcHOBHBIE CBOMCTBa aMUHOB. 2 KauecTBeHHbIE peaklluy Ha aHWIUH. 3
AnunmnHOBbIe kpacuTenu. 4 OOpasibl FeTePOIUKINYECKUX COSAMHEHUN.

JlaboparopHble onbIThl. KauecTBEHHBIE peaklIMM HA AaHUJIUH.

[IpakTuueckas pabota Ne 9 Perienne skcriepuMeHTaNbHBIX 33/1a4 110 TeMe «A30TCoAepKaIne
OpraHUYECKUE BEIIECTBAY.

Tema 6 buonoruuecku akTuBHbIe BemecTBa (14/19 u)

2K 1 p bl KaK clI0KHBIE Y(DUPHI TTUIEPUHA H BBICITUX KAPOOHOBBIX KUCIOT. OMBUICHHE KUPOB.
IMunporenu3aius sxupoB. Mblia Kak COJU BBICIINX KAPOOHOBBIX KUCIIOT.

Y raeBoasl. MoHO- u ntucaxapuasl. QyHKINN YTIEBOAOB.

buonoruueckas pons yrieBooB. [ moko3a — Qu3uveckre CBONCTBA ,JUHEHHAS U
nuKIndeckast popmbl. Peakiinu ritoko3bl (OKUCIEHHE a30THOM KHCIIOTOM, BOCCTAaHOBIIEHUE B
HIECTUATOMHBIN CIIUPT), KAUECTBEHHbBIE PEAKIIMU Ha IITI0K03y. bposkenue riatoko3sl. pykTo3a Kak
M30Mep TIIIOKO3bI. Pubo3a n ne3okcupubdosa. [lonsTre o ramko3umax.

Hducaxapu bl Caxapo3a Kak IpeICTaBUTENIb HEBOCCTAHABIMBAIOIINX IUCAXaPHU/IOB.
ManbTo3a u 1akTo3a, nemtoduosa. ['maponmns qucaxapuaos. [lomyuenue caxapa U3 caxapHOM CBEKJIBI.

I[Tonwucaxapuasl Kpaxman, rnukores, nemntono3a. KauecTBeHHast peakiusi Ha Kpaxmail.
I'maponus nonucaxapuaos.



HyxneuunoBbiekucaoTsl. Hykieosuasl. Hykneotuasl. HykinenHoBe KUCIOTHI Kak
npupoanbie nonumMepsl. Ctpoenue JJHK n PHK. I'naponu3 HykJIeHHOBBIX KUCIIOT.

AMHUHOKHCIIO T bl Kak aM(POTEpHBIC COCTMHEHHUs. Peakiinu ¢ KUCIIOTaMH U OCHOBaHUSIMHU.
OO6pa3zoBaHue CIOKHBIX FIPUPOB.

[Tentuael. [lenTuaHas cBA3b. AMUIHBIN XapakTep NENTUAHON CBA3U. [ MApOIN3 MENTUIOB.
Bbenxu. [lepBuunas, BTOpuyHas U TpETHYHAS CTPYKTYpbI OeskoB. KauecTBeHHbIE peaknu Ha OeNKH.

Hemoncrpanuu. 1 PacTBoprMOCTb YIII€BOIOB B BOJIE M STAHOJIE.

2 KauecTBeHHbIE peakluy Ha rr0Ko3y. 3 O0pa3isl aMUHOKHUCIIOT.

Jlaboparopusbie onbIThl. 11 CBolicTBa ritoko3bl. KauecTBeHHas peakiius Ha IJIIOKO3Y.
Omnpenenenue kpaxmaia B poaykTax nutanus. 12 [{setHslie peakiuu OeIKoB.

KonTponbnas padorta Ne 4 mo Teme «A3oTcoaepkaiiie 1 OuoJIoTu-

YECKU aKTUBHBIE OpraHMYECKHUEe BEIIECTBAY.

Tema 7 Beicokomouekysipabie coenuneHust (4/5 4)

[TonsiTHe 0 BRICOKOMOJIEKYISPHBIX BellecTBax. [lonnMepu3sanus U mOJMKOHIEHCAINS KaK
METO/Ibl CO3JJaHMsI IOJIMMEPOB.

Onacromepsl. [Ipupoanslii u cunteTnueckuii kayuyk. Cononumepuszauus. CoBpeMeHHbIE
TUTACTHKY (TTOJMATUIICH, TTOJIMIPOIHIICH, TOTMCTUPOIL, TIOTMBHHWIXJIOPU], (PTOPOILIACT,
MOJUATUIICHTEPE-

dranar, akpun-0yTaaueH-CTUPOJIbHBIN IIACTHK, MTOTUKApPOOHATHI).

[IpupoaHbIe U CHHTETUYECKHE BOJIOKHA (0030p).

Hemonctpamuu. 1 O6pasisl miactukoB. 2 KouieKius BOJIOKOH.

3 [NonmKoOHaEHCAIHS TUICHTIIUKONS ¢ TepedTaaeBoil KUCIOTOMH.

Jlaboparopusbie onbIThl. 13 OTHOIIEHNE CHHTETUYECKUX BOJIOKOH K pacTBOpaM KHUCIIOT U
LIeJI0Y€eH.

[TpakTuueckast pabora Ne 10 Pacnio3HaBaHuE MIIaCTHKOB.

[TpakTnueckas padota Ne 11 Pacio3HaBaHue BOJIOKOH.

11 kaace

Tema 1. Hemetanisbl

KnaccudukanmussHeoOpraHM4YeCKHUXBEI ECT B. DIEMEHTH METAUIBI U
HEMeTaJuIbl U X NojoxeHue B [lepuoanueckoil cucreme.

B o 1 o p o n. Illonydenue, ¢puznveckue U XMMUYECKUE CBOMCTBA (PEaKIMU ¢ METAUIAMU U
HEMEeTaJllIaMH, BOCCTAHOBIIEHHE OKCUIOB U colieid). ['uapuabl. TorMBHbBIE SJIEMEHTHI.

I'anor e n . OOmas xapakTepucTHKa mOArpynmbel. dusnyeckue CBOMCTBA MPOCTHIX
BEILECTB. 3aKOHOMEPHOCTU M3MEHEHUSI OKUCIUTENbHOM aKTUBHOCTH TaJIOTEHOB B COOTBETCTBUU C UX
MOJIOKEHWEM B mepuoandeckoil Ttabmuie. [lopsiaok BBITECHEHHUS TaJIOT€HOB U3 PacTBOPOB
ranoreHn1oB. OCO6EeHHOCTH XUMHUH PTOpa. XII0p — MOJTYYEHHE B TPOMBINIJICHHOCTH U JabopaTopuu,
peaKknuu ¢ MeTaJllaMd M HeMeTaulamMHu. B3aumonelicTBue Xjaopa ¢ BOAOW M pacTBOPAMM ILEIOYEH.
Kucnoponnsie coequnenus xjaopa. ' MoXJIOpUThI, XJI0paT U MEepXJI0paThl KaK TUITUYHBIE OKUCITUTEIH.
Ocobennoctu xumuu Opoma u noaa. KauecrBennast peakuust Ha 1o. ['amoreHoso-

JOpOAbl — TOJTYYEHUE, KUCIOTHbIE U BOCCTAHOBUTENIbHBIE CBOMCTBA. CoOJisiHAsi KUCIIOTA U €€
conmu. KadecTBeHHBIC peakiiny Ha TaIOT€HU-HOHBI.

DNeMEeHTHNONOATPYNNOB KHUCIODPOAa. OOmas xapakTepucTuKa MOATPYIIIIHI.
®dusnyeckue CBOWCTBA MPOCTHIX BemecTB. O30H Kak auIOTporHas Moau(HKanus KUCIOpoa.
[Tonyuenue o3oHa. O30H kak okucnurenb. [lo3uTuBHAS M HEratuBHas POJb 030HA B OKPYXKaroIIen
cpene. CpaBHEHHE CBOWCTB O30Ha M KHUCIOpoja. Boma W mepokcuj BOAOpOAa KakK BOJOPOAHBIE
COEIMHEHMS KUCTIOpoJa — CpaBHEHHE CBOMCTB. [lepokcua Bo1opoa Kak OKUCIUTENb U BOCCTa-

HoButenb. Ilepokcuapt meramioB. Cepa. Amnorpornusi cepbl. dDu3mdeckne W XUMHYECKHE
CBOMCTBa cepbl (B3aUMOJCHCTBHE C METalllaMH, KUCIOPOJOM, BOJOPOAOM, PacTBOpaMHU IIeTOueH,
KHCIIOTaMU-OKUCTUTENSIMU ). CepoBOIOPO] — TMOTyYeHHEe, KHUCIOTHBIE B BOCCTAHOBUTEIIHHBIC



cBorictBa. Cynbduabl. CepHUCTHIN ra3 Kak KUCIOTHBIN OKCHI. OKUCITUTENBHBIE K BOCCTAHOBUTEILHBIE
cBOiicTBa cepHHUCTOro rasza. llomyueHue cepHUCTOro raza B MPOMBIIIJIEHHOCTH U J1a0OpaTOpHUHU.
Cepnucras kucnora u ee coiu. Cepusiii anruapua. CepHas kuciota. CBONWCTBa KOHIIEHTPUPOBAHHOM
1 pa30aBlIEHHON CEpHOW KHUCIOTHL. JIeHCTBHME KOHIICHTPHPOBAHHOW CEpHOW KHCIIOTHI Ha caxap,
METaJUIbl, HEMETaJUIbI, Cyabpuabl. TepMuyeckass yCTOWYMBOCTH Cyib(aroB. KauecTBeHHas peakuus
Ha CEPHYIO KUCIIOTY U €€ CONU. TUuocepHas Kucioma u muocyisghamai.

A3o0oTHeEerocoe uHeHH s DIeMeHTh NoArpymnmsl azoTa. OOmas xapakTepucThka
noarpynnsl. dusnyeckue cBoiicTBa mpocThiX BemlecTB. CTpoeHHe MOJEKynbl a3ora. Ou3nveckue u
XUMHUYECKHE CBOHCTBa a3zoTa. [lomydeHuwe a3oTa B MPOMBIIIICHHOCTH W j1abopatopuu. Hutpumisl.
AMMUHaK — ero mnoixydeHue, Gu3NYeCKue M XUMHUYecKue cBoicTBa. OCHOBHBIE CBOMCTBA BOJHBIX
pactBopoB ammuaka. Conu ammonus. IloBeneHue coneil aMMOHMSI IIpU HAarpeBaHMU. AMMHAK Kak
BoccTaHOBUTENb. [I[puMenenune ammuaka. OKCHUIBI a30Ta, UX MojydeHrne u cBoicrBa. Okcua azora(l).
Oxkucnenne oxkcuaa azora(ll) kucnopoaom. Jumepuzanus okcuaa azota(IV). AzoTucras KUcioTa u ee
conu. HUTpUTHI Kak OKUCIUTENN U BOCCTAHOBUTENH. A30THasl KUCIIOTa — (DU3MYECKHE U XUMUYECKUE
cBOiicTBa, moiydyeHue. OTHOLIEHME a30THOM KHMCIOTHI K METaulaM M HeMeTalaM. 3aBHUCHMOCTb
MPOJYKTa BOCCTAHOBJICHHS AQ30THOM KHUCIOTHI OT aKTUBHOCTH METajlla MU KOHIICHTPAIIMH KHCIOTHI.
Tepmuueckass yCTOMYNBOCTh HUTPATOB.

dochopuerocoeguHeHH A Amtorpornus pochopa. Xumudeckrue cBoiictBa dochopa
(peakuuu C KHUCIOpPOJIOM, Tajor€HaMH, MeETalslaMH, CJIOXHBIMU BEIIECTBAMU-OKUCIUTEISIMH,
menouamu). Ilonmyuenne u mnpumenenue ¢docdopa. Docdopusiii anrugpun. OprtodochopHas u
meTtadochopHass KHCIOTHI W WX conu. KadectBeHHas peakmusi Ha oprtodocdarsl.Paziodicenue
opmodghocoprnoii  kuciomsl.  Ilupogpocghopunas  kuciroma u  nupoghocgpamvi. Dochusl.
dochun. Xnopuowvl gpocghopa. Oxcuo gocgopa(lll), pocghopucmas kucroma u ee conu.

Y raepo a Amgorponus yriepoga. CpaBHEHHE CTPOCHHUS M CBOMCTB rpadura U aimMasa.
dyutepeH Kak HOBas MOJICKYJIsIpHast ¢popma yriaepona. I'padeH kak MOHOCION rpaduTa. YTriepoaHbie
HAHOTPYOKU. YTONb. AKTUBHPOBAHHBIA yrosb. AncopOuus. XuMudeckue cBoiictBa yris. KapOumsr.
lunponus kapOupa kampuuss MU KapOuga amomMuHus. KapOuibl NEpexoJHBIX METaIOB Kak
cBepxIpouyHble MaTepuainbl. Okcuasl yriaepoaa. O6pa3oBaHue yrapHOTo ra3a mpH HETOJIHOM CTOpaHUuU
yrias. Yronb U yrapHblii ra3 Kak BOCCTaHOBHUTENU. Peakuus yrapHoro rasa ¢ paciuiaBamu Iejaoyeil.
Cunre3 ¢opMHUATOB U OKCANTAaTOB. YTIEKHUCTBIM Ta3. YroilbHas KucioTa U ee conu. l[loBenenue
CPEIHUX U KUCIBIX KapOOHATOB P HAarPEBAHUU.

K p e M 1 u 1. CBoiicTBa IPOCTOro BEIECTBA. Peaknuu ¢ XJI0poM, KUCIOPOAOM, pacTBOpPaMu
mienouedt. OKCua KpeMHusi B Ipupojie M TexHuke. KpemHueBble KUCIOTHI U MX coiu. ['maponus
cuMkaTtoB. CuinaH — BOJOPOJHOE COEAMHEHNE KPEMHMUSL.

b o p. Okcun 6opa. bopnas kucnota u ee conu. bypa.

Jemouncrpanumn. 1. ['openue Bogopoza. 2. [Tonyuenue xnopa (onsIT B mpodupke). 3. ONbITH ¢
OpoMHO# BooM. 4. OKUCIUTENbHBIE CBOMCTBA pacTBOpa runoxjoputa Hatpus. 5. [lnaBnenue cepsl. 6.
I'openue ceprl B kuciopozae. 7. B3aumoneiictBue xene3a ¢ cepoi. 8. I'opeHne cepoBogopona. 9.
Ocaxnaenue cynbdumon. 10. CBorictBa cepHucrtoro rasza. 11. JleiicTBue KOHIIEHTPUPOBAHHOM CEPHOM
KHUCTIOTHI Ha Meflb U caxaposy. 12. PactBopenne ammuaka B Boje. 13. OCHOBHBIE CBOMCTBA pacTBOpa
ammuaka. 14. Karanutudeckoe okwucienne ammuaka. 15. Tlomydenme oxcuma aszora(ll) u ero
OKHCIIeHHEe Ha Bo3ayxe. 16. JlelicTBue a30THOM KUCIOTHI HAa Meab. 17. ['openue dochopa B kucaopose.
18. IlpeBpamienue kpacHoro docdopa B Oenblii U €ro cBedeHne B TemHoTe. 19. B3aumopeiicTBue
dochopuoro anruapuna ¢ Bopoil. 20. O6pasusl rpadura, anmasa, kpemuus. 21. 'operue yrapHoro
raza. 22. Tymenne TuiaMeHu YTIeKUCITbIM Ta3oM. 23. Pa3noxkeHnne Mpamopa.

JlabopaTopHble onbIThl. 1. [lonydyeHue xiopa u u3yuyeHue ero cBOMCTB. 2. O3HaKOMJIEHHE CO
CBOWCTBAMH XJIOpPCOJCpKAIIMX oTOenuBaTeneil. KauecTBeHHass peaknuss Ha TaJOT€HUI-UOHBL 3.
CpoiictBa Opoma, nojna u ux cojeil. Pasnoxxenue nepokcuaa Bogoponaa. OKuciIeHHE HOAMI-MOHOB
NEPOKCUJIOM BOJOpoJia B Kucioi cpene. 4. V3yueHue CBOMCTB cepHOW KHCIOTHI M €€ cojiel. 5.
N3yuenue cBOWCTB BOJHOTO pacTBOpa ammuaka. 6. CoiictBa coneit amMoHus. KauectBeHHas peakuus
Ha ¢ocdar-uoH. 7. KauecTBeHHast peakiusi Ha KapOoHaT-uoH. PasznoxkeHue rumpokapboHaTa HaTPHS.
8. McnpiTaHue pacTBOpa CHIIMKAaTa HaTPUs HHAUKATOPOM. 9. O3HaKOMIIeHHE ¢ 00pa3iiaMy MIPUPOTHBIX
CUJIMKATOB.

IIpakTnyeckas padora Nel. [Tomyuenue Bogopona.



IIpakTuyeckasi padora Ne 2. [TomyueHue XJIOpOBOIOPOIA M COTSTHON KHUCTOTHI.

IIpakTuyeckasi padora Ne 3. [Tonyuenne aMMuaka u M3y4e€HHUE €ro CBOWCTB.

IIpakTyeckas padora Ne4. [loayueHue yriaekuciaoro rasa.

IIpakTnyeckas paGora Ne 5. BpimonHEHHE SKCIEPUMEHTAIBHBIX 3a4ad 10 TEME
«Hemeraiby.

KonTpoasnas padora Nel no teme «HemeTramibi».

Tema 2. Metajuibl (204)

O6muinoO30pITEeMEeHTOB—MeETaJJo B. CRBOICTBA MPOCTHIX BEIIECTB-METAIIIIOB.
Merannuieckne Kpuctaummueckue pemetkn. CruraBpl. XapaKTepUCTHKAa Hanbolee WM3BECTHBIX
criaBoB. [lonydueHne u npuMeHeHne METAIIIIOB.

[lenodyHBIEeMETaJJdbl— O0IIas XapaKTepUCTUKA MOATPYIIIbI, XapaKTEPHbIE PEaKIUU
HaTpus U Kanus. CBolcTBa MIe0YHbIX MeTauioB. [lonyuenue menoynsix MetamioB. Cona v eKui

HAaTp — BaKHEHIIME COCIUHEHHUs HaTpus. bepuiumii, MarHui, EI04YHO3EMENIbHbIC METAJLIbI.
Marnuii u Kanbluii, UX 00Ias XapakTepUCTUKa Ha OCHOBE mosioxeHus B Ilepuonnyeckoil cucreme
anemeHnToB /. V1. MenneneeBa u ctpoenus atoMoB. [lonydenne, pusnueckue 1 XMMUYECKHE CBOMCTBA,
MPUMEHEHHUE MAarHus, KajablUs U UX coeluHeHuil. AM(POTEepHOCTh OKCHIA U TUAPOKCUIA OepuiLIus.
Kectkocth BOAbI W cnocoObl ee ycrpaHeHus. OKpacka IUIAaMEHH COJISIMH  IIEJOYHBIX U
HIEJI0OYHO3EMETbHBIX METAJUIOB.

A 1110 M u H U i PacpocTpaHeHHOCTh B MpHpoJe, (PU3MUECKHEe U XUMHUYECKHUE CBOWCTBA
(OTHOILIEHWE K KHUCIOpOJy, TajoreHaM, pacTBOpaM KHCIOT U IIEJNOYeH, aIiOMOTEepPMHUs).
AmdorepHOCTh OKCHIa W Tuapokcuna amomuHus. Comu amomunusA. [lomHoe pasnokeHHe BOJIOM
coJiell aNIOMHUHHS CO CJIa0bIMHU JIBYXOCHOBHBIMU KHCIOTaMH. AJIOMHUHATHI B TBEPAOM BUJE U B
pactBope. [Ipumenenue amoMunus. CoeouHenus anoMUHUs 8 HUSUUX CIEeNeHAX OKUCTEeHUS.

OnoBowucBUH e U OU3nUeckre U XUMHUYECKUE CBOICTBA (PEaKIUU C KUCIOPOIOM,
kuciotamu), npumenerue. Conu onopa(Il) u ceunma(ll). CBUHIIOBBIN aKKyMYJISITOD.

MeTanabpnoO6O04YHBXNOATPY I OcoOOEHHOCTH CTPOEHUS aTOMOB MEPEXOIHBIX
METaJIJIOB.

X p o M. Dusnueckue CBOWCTBA, XMMHUYECKHE CBOWCTBA (OTHOIIEHHWE K BOJASHOMY Mapy,
KHUCIIOPOy, XJIOPY, pacTBOpaM KHCJOT). VI3MeHeHne OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX U KUCIOTHO-
OCHOBHBIX CBOMCTB OKCHJIOB M THJPOKCHIOB XpOMa C POCTOM CTEMEHU OKHUCIeHHSI. AMGpOTepHBIE
cBoiictBa okcuaa u rujgpokcuna xpoma(lll). Oxucnenue coneir xpoma(lll) B xpomatsl. B3zaumusbie
MepeX0/bl XPOMATOB U JUXPOMATOB. XPOMATHI U IUXPOMATHI KAK OKUCIUTEIIH.

Mapr aHe 1 — Qu3nueckue U XMMHUYECKHUE CBOWCTBA (OTHOIIEHUE K KUCIOPOIY, XJIOpPY,
pactBopam kucnoT). Okcun mapranna(IV) kak okucauTens u katanusarop. [lepManranar kamus Kak

okucnutensb. Maneanam(VI1) xanus u eco ceoticmaa.

K e 1 e 3 0. Haxoxnenue B npupojie. 3HaU€HHE KeJe3a sl opraHu3Ma yeiaoBeka. Puznueckue
cBoMcTBa Kese3a. CIUtaBbl JKeje3a ¢ yriiepoaoM. XUMHUUECKHE CBOMCTBA Kene3a (B3auMOJICUCTBUE C
KHCIIOPOJIOM, XJIOPOM, CEpOH, yriieM, KHUCIOTaMH, pacTBopamu coseil). CpaBHEHHE KHCIOTHO-
OCHOBHBIX W OKHCIUTEIHHO-BOCCTAHOBHUTEIBHBIX CBOMCTB Tuapokcuna xene3a(ll) m rugpoxcuma
xenesa(Ill). Conu xeneza(Il) u sxeneza(Ill). Metoasl nepeBoaa coneii xeneza(ll) B

comu xene3a(Ill) u o6parHo. OkucnurensHble cBoiicTBa coequHenuit xenesa(lll) B peakuusx c
BOCCTaHOBUTENSIMH (MOIUAOM, Mebt0). [lnanuaabpie KoMIUIEKCHI kene3a. KauecTBeHHBIE peakiiy Ha
nonbl xxene3a(Il) u (11).

Me n ». Haxoxnenue B npupojae. @u3nueckre 1 XMMUUYECKHE CBOMCTBA (B3aUMOJIEHCTBHUE C
KHCIIOPOJIOM, XJIOPOM, cepoi, kucioTamu-okuciautensimu). Comu memau(Il). Memnwnii  kymopoc.
Ammuakatel Mmeau(l) u meau(Il). [Tonyuenne okcuna meau(l) BoccranoBinenuem ruapokcuaa meau(Il)
TJIFOKO30M.

CepeOp o Dusnueckue U XUMHUECKHE CBOMCTBA (B3aMMOJICHCTBHE C CEPOM, XJIOPOM,
KHCIIOTaMU-OKUCTUTEIsIMU). OcakeHne OKcuaa cepedpa Mpu JCHCTBUU IMEIOYM Ha COJIM cepedpa.
AMMuakatsl cepebpa kak okuciauTenu. KauecTBeHHas peakiius Ha HOHBI cepedpa.

3010 T 0. Puznueckue U XUMHUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE C XJIOPOM, «IIapCKON
BOJIKOI». CIOCOOBI BBIJIEIEHUS 30J10TA U3 30JI0TOHOCHOM MOPO/IBI.

Il 1 1 x. du3nyecKkre U XUMUYECKHE CBOWCTBA (B3aMMOJICUCTBHUE C TaJIOTEHAMH, KUCIOPOIOM,
Cepoii, pacTBOpaMU KUCIOT U IIeno4eii). AMGOTepHOCTb OKCHIA U THAPOKCH 1A IIMHKA.



P 1y 1 b. [IpencraBienue o CBOMCTBaX pTYTH U €€ COCTUHEHUSX.

HMemoncTpanuu. 1. Komnexkuust metamion. 2. Komneknus MunepainoB u pyd. 3. Komnmexmms
«Amomunuity. 4. Komnekmus «Kene3o u ero cruiaBel» 5. B3aumonelicTBue HaTpus ¢ BOAOH. O.
OxkpammBaHue MJIaMEHH COJSIMH IIEIOYHBIX M IIEI0YHO3EMENbHBIX MeTaylsioB. 7. B3aumopeiictBue
kanpiust ¢ Bomoil. 8. I[lnmaBnenme amomuuus. 9. B3aumoneiicTBue amoMuHus co mienousro. 10.
B3auMopeiicTBue Xxpoma ¢ COJSHON KHCIOTOM 0e3 moctyma Bosayxa. 11. OcaxaeHuwe THAPOKCHIIA
xpoma(lll) u oxucieHume ero mnepokcuaoM Bojxopona. 12. B3amMHble Nepexoasl XpOMATOB H
nuxpomatoB. 13. Paznoxkenune nuxpomara ammonusi. 14. Amomorepmus. 15. Ocaxaenue rupokcuia
xene3a(lll) m okucnenue ero Ha Bo3ayxe. 16. Beinenenue cepedpa u3 ero cosneil neiicTBueM Meau.

JlabopaTopusbie onbIThl. 10. OkpamivBanve MmiaMeHU COCAMHEHUSIMH LIEIOYHBIX METAJJIOB.
11. O3nakomiieHWE C MUHEpajJaMH M BaXHEHIIMMU COECIUHEHHUSMH IIEIOYHBIX MeTauioB. 12.
CpoiicTBa  coeaMHeHWI  meNo4YHBIX — MerauioB. 13, OkpamuBaHue  IUIAMEHH  COJISIMH
IIEJIOYHO3EMENBHBIX MeTaJI0B. 14. CBoiicTBa Maruusa u ero coenuueHuil. 15. CBolicTBa coeqUHEHNN
kanpius. 16.)Kectkocte Bogwl. 17. B3aumonelicTBue adrOMUHUS C KHCIOTaMH W Imeiodamu. 18.
AmdotepHbie cBOICTBA ruApokcuaa amoMmuaus. 19. Ceoticmea onosa, ceunya u ux coeouneruil. 20.
CpoiictBa coneit xpoma. 21. CBolicTBa MapraHila W e€ro coenuHeHuid. 22. M3yueHue MHHEpaJoOB
xkenesa. 23. CBoiicTBa xene3a. KauecTBeHHbIe peakiivy Ha HOHBI xkene3a. [Tonmyuenue okcuna meau(l).
24. CpoiicTBa Me/iH, €€ CIUIaBOB U coeAnHeHUi. 25. CBolicTBa IIMHKA M €T0 COSTUHEHUI.

IIpakTuyeckas padora Ne6. [lonyueHue roppkoit coiau (CEMUBOIHOTO CcyibdaTa MarHus).

IIpakTuyeckas padora Ne 7. [lonydyeHue aqroMOKaIUEBbIX KBACIIOB.

IIpakTnueckass padora Ne8. BrinonHeHne >KCHEpUMEHTANbHBIX 3a/1ad MO0 TeMe «MeTasl
TJIABHBIX MOATPYIII.

IIpakTuyeckas padora Ne9. [lonydyeHne MeTHOTO Kynopoca.

I[IpakTuyeckas padora Nel(. [TomydyeHue xene3HOro Kyrnopoca.

IIpakTnyeckas padora Ne 11. BoinonHeHue SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «MeTaisl
O0OOYHBIX MOATPYIIII».

KonTpoJsbaas padora Ne 2 o teme «MeTaibD.

Tema 3. CTpoenne aroma. XuMuueckasi CBA3b (849)

CtTpoenwunuearto M a Hykmasl. H3ortonel. Tumsl pagroakTHUBHOTO pacmaja.
TepmosinepHslil cunTes. [lonydyeHne HOBBIX A51eMeHTOB. SlaepHble peakuuu. CTpoeHUE AIIEKTPOHHBIX
obonouek aromoB. [IpeacraBnenue o KBaHTOBOM MexaHuKe. KBaHTOBBIE uncia. ATOMHbBIE OpOHUTATH.
Pannyc atoma. D1eKTpoOTpUIIATEIEHOCTb.

XU MUUYUEeCKAasnCcB A3 b Buasl xumudeckoil cBsizu. KoBajneHTHass CBSi3b U €€
XapaKTEePUCTUKU (IUTMHA CBSI3H, TOJSPHOCTH, MOISPU3YEMOCTh, KPaTHOCTh CBsi3HM). MlOHHAs CBS3b.
Merannuueckas CBS3b.

CtTpoenuetTBepas xTe a Kpucramuueckue u amophubie Tena. TUIbI
KPUCTAJUIMYECKUX PEIIETOK METAJUIOB U MOHHBIX COEAMHEHUN. MEXMOEKYIsIpHbIE B3AaUMOJICHCTBHUS.
Bonoponnas cBs3b.

HMemouncrpanuu. 1. Kpucrannnaeckue pemerku. 2. Mojenu MoJIeKyIl.

Tema 4. OcHOBHBIE 3AKOHOMEPHOCTH MPOTEKAHUS XMMUYECKHUX peakuuii (274)

TennoBoWndpPeKTXUMUYECKOUDPEaKI U U DHIOTEPMUYECKHE U
sK30TepMHuUeckue peakimu. 3akoH ['ecca. Terora oOpa3oBanus BemiecTBa. JHeprus cBs3u. [lonsTue
00 sHranenuu. [lousitue 06 suTponuu. Bropoii 3akon Tepmonnnamuku. DHeprus [m66ca u kputepuu
CaMOTIPOU3BOIBHOCTA XUMUYECKON PEAKIIUH.

CKOpPOCTHBXHMHUUECKHUXPEaAaKI UMW M Ee 3aBUCUMOCTh OT TIPUPOIBI pearupyrOIInX
BEILECTB, KOHIEHTPAIMU PEareHTOB, TEMIIEPATypbl, HAIUYUS KaTalu3aTropa, IJIOMaad MOBEPXHOCTH
pearupyoomux BemecTB. 3akoH AeicTByromux macc. [Ipasuno Bant-I'odda. [lonstue 06 sHepruun
aKTUBallUM M 00 JHepreTndeckoM mpoduie peakiuu. ['OMOTEHHBI W TeTePOTeHHBIM KaTaius.
[Ipumepsl KaTaTUTHYECKUX TIPOIECCOB B TEXHHUKE M B JKUBBIX opranu3zMax. @DepMeHTHl Kak
OMOJIOTUYECKHE KaTalTu3aTOPHI.

OOpaTtuMblepeackuu Xumudeckoe pasHoBecue. [Ipunnumn Jle [llatense. Koncranra
paBHOBecus. PaBHoBecue B pactBopax. Koncrantel auccouuanuu. Pacuer pH pacTBOpoOB CHIIBHBIX
KUCTIOT U 1enoueil. /lpouszsedenue pacmeopumocmu.



PanaxTuBHOCTHUMETaNI o0 B. [IoHATHE O CTAaHAAPTHOM DJIEKTPOJHOM IMOTEHIUAIIE U
JNEKTPOABIIKYIEH CUJIE peakuuu. XHUMUYECKUE MCTOYHMKM TOKA: TaJbBaHUYECKHE DIIEMEHTHI,
AKKyMYJIATOpPBl U TOIUIMBHBIE 3JEMEHTBI. JIEKTPOJIU3 PACIJIABOB W  BOJHBIX PacTBOPOB
INEKTPOJIUTOB. 3AKOHbL JNEeKMPONU3A.

JemoncTpanuu. 1. Dk30TepMUYECKHE U HHAOTEPMHUYECKHE XHMHUYECKHE pPEaKLHU. 2.
TensnoBble sBIEHUSA NPU PACTBOPEHUH CEPHON KHMCIOTBl M aMMHAuyHOW CEIUTphl. 3. 3aBHCHMOCTb
CKOPOCTH pEaKLIMU OT IPUPO/bl BELIECTB HA IIPUMEPE B3aUMOAECHCTBUS PACTBOPOB PA3JINYHBIX KUCIOT
OJIMHAKOBOM KOHIIEHTPAallMM C OJMHAKOBBIMM KyCOuKaMu (TpaHyslaMH) LMHKa M OJUHAKOBBIX
KYCOUKOB pa3HbIX METAUIOB (MarHus, LUHKA, >Kele3a) C pacTBOPOM COJSIHOW KHUCIOTHL. 4.
B3auMmoneiictBue pacTBOPOB CEpHOW KHUCIOTHI C pacTBOpPaMU THOCYIb(ara HaTpus pa3IMuHON
KOHLEHTpAlluu U TeMieparypsl. 5. Pa3noxeHue nepokcuja BoAOpoJa ¢ MOMOUIbI0 HEOPraHMYECKUX
KaTaJIn3aTOPOB U MPUPOAHBIX OOBEKTOB, COJIEPKAILUX KaTanasy.

JlabopaTopHbie onbITbl. DAaKTOPHI, BIUAIOLIME HAa B3aUMOJAECHCTBUE META/UIa C pacTBOpaMu
kucaoT. CMelleHne XHMMHUYECKOTO pPaBHOBECHs IIPU YBEJIMYEHUM KOHLICGHTPALlMM PEAarceHTOB U
npoiykToB.26. Karanutuueckoe pa3iokeHue MepoKcuia BOA0poIa

IpakTnyeckas padora Nel2. CKOpoCcTh XMMHUYECKON pEAKIIUH.

IIpakTnyeckas padora Nel3. Xumuueckoe paBHOBECHE.

KonTpoabsHnas padora Ne3. TeopeTudeckue OCHOBBI XMMHUU.

Tema 5. Xumuyeckasi TexHoJsiorus (74)

OCHOBHBENpDUHIOUNOBXUMUUYECKOUTEeXHONoruu. Illpoussongcreocep
HO M KH CJOT bl KOHTAKTHBIM CIIOCOO0OM. XruMu3M Tiporiecca. CoIpbe AJis MPOU3BOJICTBA CEP-

HOM KHMCIIOTBI. TeXHOJI0rn4ecKas cxema Ipolrecca, IpoLeCChl U araparsl.

[IpousBoagcTBOAaMMHU aK a. XuMusM npouecca. OnpeaeneHne ONTUMaIbHbIX YCIOBUN
IPOBEJCHUS peakuuu. [ [puHIUI IUPKYISALMY U €r0 peanu3anus B TEXHOJIOTHYECKON CXEME.

MeTtTannypr u s YepHnas meramuryprus. JJoMeHHbIN mporiecc (CbIpbe, YCTPOHCTBO
JIOMEHHOM MeuyH, XMMU3M Iporecca). IIpou3BOACTBO cTaiau B KHUCIOPOJAHOM KOHBEpTEpEe U B
3JIEKTpoOIeyax.

OpranuueckuiicuHTe3. Cunmesvl Ha ocHose cunmes-eaza. IIpon3BoaCTBO METaHOJIA.

DKOJIOTHS U MPoOJieMa OXpaHbl OKPYXKAIOLIEH CpeIbl. 3eJIeHass XUMUS.

Jemoncrpanuu. 1. Ceippe 17151 IpOU3BOJCTBA CEPHOI KUCIOTHL. 2. Mojenb KHUIISIIETro CIIOs.
3.XKene3nas pyna. 4. OOpas1bl CIIaBOB XKele3a.

Tema 6. Xumusi B ObITY U Ha cJ1y:k0e odmecTsa (114)

Xumus numy. JKupsel, 6enku, yrieBosl, BUTaMUHbIL. [IuiieBbie 100aBKH, X Kiaccu(UKaIMS.
3ampelieHHble U pa3pellieHHble MHIEeBble 100aBKH. JIekapcTBeHHbIe cpeacTBa. Kpacku U MUTMEHTHI.
[IpuHnuns!l okpammBaHus TKaHed. Xumus B ctpoutenbcTBe. LlemenT, 6eToH. CTEKI0 M KepamHKa.
TpaguuuoHHBIE U COBpEMEHHBIE KepaMUiecKkre mMarepuaibsl. CBepXnpoBosiias KepamMuka. beitoBas
xumus. OtOenuBarouiye cpeicTBa. XUMHS B CEIbCKOM Xo03sdWcTBe. WHCEeKTHLUIBI U TECTULUABI.
CpenctBa 3amuThl pacteHuil. PenemneHtsl. OcoOEHHOCTH COBpeMEHHOW Hayku. MeToaonorus
HAy4yHOTo uccienoBanus. /lpogeccus xumuka. Mamemamuueckas xumus.

[Touck xumuueckoit uupopmauuu. Paboma c bazamu OaHHuIx.

HMemouncrpanuun. 1. [Tumesrsie kpacurenu. 2. Kpamenne tkaneit. 3. OroenuBanue TkaHel. 4.
Kepamnueckue marepuansl. 5. L[BeTHble crekna. 6. Komnekuus «TomauMBo U ero BUABI.

JlabopaTopHble ONBITHI. 27. 3HAKOMCTBO C MOIOIIUMHU CpEACTBAMH. 3HAKOMCTBO C
orbenuBatomuMu cpenctBamu. 28. Kieu. 29. 3HaKOMCTBO € MHUHEPAJIbHBIMH YIOOPEHUSMH H
M3y4YECHHUE UX CBOWCTB.

KontpoabsHasi padora Ne 4. FItoroast KOHTpoJIbHas paboTa.



TemaTnueckoe njanupoanue 10 kiaace (yriayoJeHHbIii ypoBeHb) 3 4 B He/l€JI10

Ne Tema ypoka Konunuec
ypokxa TBO
n\n 4acoB
Tema 1. IloBTOpeHue u yriayosaenue 3nanuii (184)
1 ATOMBI, MOJIEKYJIbI, BELIECTBA 1
2 Ctpoenue aToma. 1
3 Ilepuonnueckuii 3akoH u [lepnonnyeckas cucremMa XMUMHUUYECKUX 3JIEMEHTOB 1
. U. MenneneeBa
4 XuMuyeckasi CBs3b. 1
5 KoBanenTtHas cBs3b, €€ CBOICTBA 1
6 ArperaTHbIe COCTOSTHUS 1
7 Pacuérel 10 ypaBHEHUAM XUMUYECKUX PEAKIIUI 1
8 ["a3oBbIe 3aKOHBI. 1
9 Pemrenne 3aa4y Ha ra3oBble 3aKOHBI 1
10 Knaccudukanus xumuaeckux peakiuii. OKUCINTeTbHO-BOCCTAHOBUTEIILHBIC 1
peakuuu
11 Baxxaeliue kiacchl HEOPraHUYECKUX BellecTB. Peakiuyu HoHHOro oOMeHa. 1
12 Komnonaneie pacTBopsl 1
13-14 | I'maponus coseit 2
15 Kom1uiekcHbie coeuHeHUs] 1
16 [Tpaktryeckas paboraNe 1 BeimonHeHue sSKcriepuMeHTaNbHBIX 33134 110 TeMe 1
«PeaknmonHast CrloCOOHOCTD BEIIECTB B PACTBOPAX).
17 0O060061eHne «OCHOBBI XUMHI 1
18 KonTponbnas padora Ne 1 o teme «OCHOBBI XUMHM. 1
Tema 2. OcHOBHbIE MOHATHS OpraHuyeckoi xumuu (13 )
19 [IpeameT u 3Ha4YEHHE OpraHUYeCKOr XUMUU. [IpruunHbI MHOTOOOpa3us 1
OpPraHUYECKUX COCTUHEHUIN
20 DJEKTPOHHOE CTPOCHUE U XUMHUECKUE CBSA3M aTOMa yriepoJia 1
21 CrtpyKTypHas Teopusi OpraHUYeCKuX coeMHeHn. CTpyKTypHas H30Mepus 1
22 IIpocTpaHcTBeHHAs U30MEPHUS 1
23 OnexTpoHHbIE 3P(HEKTHI B MOJIEKYJIaX OpraHMYECKUX COCTUHEHUM 1
24 OCHOBHBIE KJIACCHl OPraHMUYECKUX COeMHEHUH. ['oMoIoruueckue psiipl 1
25 HomeHnkitatypa opraHnyeckux coeAMHEHUN 1
26 OcobeHHOCTH U KIacCU(UKAILUSA OPraHUYECKUX PeaKIii 1
27 OKHUCINTENEHO-BOCCTAHOBUTENILHBIE PEAKIIUH B OPTaHUYECKOW XUMUHU 1
28 CocraBieHne ypaBHEHUI OKMCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIUI C yHacTHEM 1
OpPTaHUYECKUX COCTMHECHUH.
29 Pacdets! o popmynaM U ypaBHEHUSIM PEaKITHiA 1
30 Oo6o06mraroree moBTopeHue 1mo Teme: «TeopeTrnueckne OCHOBBI OpraHNIeCKOH 1
XUMHA
31 KontponsHas padora Ne 2. TeopeTndeckre OCHOBBI OPTaHHUECKOW XHUMHUM 1
Tema 2. YrueBogopoasi (25 1)
32 Anxanel. CTpoeHue, HOMEHKJIAaTypa, H3o0Mepus, pu3nyecKrue CBOWCTBa 1
33 Peakuuu pagukanbHOTO 3aMEIICHHUS. 1
34 [losnydyeHne u NpUMEHEHHE AIKAaHOB 1
35 [{mMKI0aIKaHBbL. 1
36 Ankensl. CTpoeHHe, HOMEHKIIATYpa, H30MepHsi, GU3NIECKHE CBOHCTBA 1
37 Peakiiuu 351eKTpohUIIbHOTO MPUCOETNHEHHUS. 1
38 [Tonmy4yenne 1 MprUMeHEHHE ATKEHOB 1
39 [TpakTuueckas padota 2. [TonydeHre U CBOWCTBA ATHIICHA. 1
40 AJKa/IMeHBI. 1




41 Peaxiun nonmumepuzanmm. 1
42 Anxunsl. CTpoeHue, HOMEHKIIaTypa, H30MepHsl, (Pu3ndecKre CBOUCTBA 1
43 Peaxiuu a5ekTpouiIbHOTO ¥ HYKJICO(DHIBHOTO MTPUCOCTUHECHHUS. 1
44 [TonyyeHnue u NpUMEHEHHE ATKWHOB 1
45 ['eneTrueckas cBA3b MEXy aTM(aTHUECCKUMH YTIEBOAOPOAAMHU. 1
46 Apomatuueckue yriaeBoaopoasl. CTpoeHne 6eH30JbHOT0 KOJIbIa, HOMEHKIIATYpa, 1
nu3zomepusi, (u3NYecKre CBOWCTBA aPEHOB
47 Peakiuu a5ekTpoduiIbHOTO 3aMeleHHsI. 1
48 [IpaBuna opueHTaIMK 3aMECTUTEIIEH B PEAKLUAX 3aMELICHHUS. 1
49 [Tonyyenue n npUMEHEHHE apEHOB. 1
50 [TpakTuueckas pabora 3. CBoiicTBa OGeH301a. 1
o1 [TpupoaHbie NCTOYHUKH YTiIeBo10po1oB. Hed b, ra3, yromns. [lepBuunas 1
nepepadoTKa yriieBOJOPOIHOTO CHIPhS
52 I'my6okas nepepabotka Hedru.Kpekunr, pudopmuar 1
53 I'enernueckas cBsI3b MEX]y Pa3JINYHBIMU KJIACCAMM YIJIEBOIOPO/IOB. 1
54 ["ayloreHonpon3BOIHEIE YTIEBOAOPOIOB. 1
55 O6o0maromee MOBTOPEHUE IO TeME: «YTJIEBOIOPOIBI. 1
56 KonTponbnas padota Ne 2. YrieBogopoibl. 1
Tema 3. Kuciiopoacoaep:kaiue opranndeckune coequnenus (19 u)
o7 Cnuptsl 1
58 XUMHUYECKUE CBOMCTBA U MONTydeHne ciiupToB. [IpocTeie a¢hupsl 1
59 MHOTroaTOMHBIE CITUPTHI. 1
60 [IpakTuueckas pabora 4. CoupThl 1
61 DEHOITBL. 1
62 Pemenue 3a/1a4 1 BBIMOTHEHHUE YIIPAKHEHHH. 1
63 KapOonusbHble coeAMHEHNS: HOMEHKIATypa, H30MEpHsl, peakKluy IPUCOSAUHEHHUS 1
64 Peakumu HyKII€OPMIBHOTO TPUCOCTUHEHUSI. 1
65 XUMUYECKHE CBOMCTBA U METO/IbI ITOJIyUYEHUSI KAPOOHUIIBHBIX COEIMHEHUIN 1
66 [TpakTudeckas padota 5. AITbIETU/IBI U KETOHBI 1
70 KapOoHOBBIE KUCIIOTHI 1
67 [TpakTrueckas padota 6. KapOoHOBBIE KHUCIOTHI 1
68 OyHKIIMOHAIbHbIE TPOU3BOIHbIE KAPOOHOBBIX KHUCIIOT. 1
69 Pemenue 3anau
70 [IpakTuueckas padota 7. [lonyduenue GpyKTOBbIX 3(PUPOB U CAMOJEIIbHBIX JyXOB 1
71 MHoroo6pasue kKapOOHOBBIX KUCIOT 1
72 Pemenuie 3a1a4 1 BBINOJIHEHNE YIIPa>KHEHUN 1
73 O6o0maromuii ypok mmo teme: «Kuciopocoaeprxaniiue oOpraHuaecKue 1
COEIMHEHUS»
74 KontponbHas pabora Ne3. Kucnopocoaepxaiiye opraHideckie CoOeAMHEHUs. 1
Tema 4. A30T- u cepocojep:kamue coexuHenus (6 1)
75 AMUHBI 1
76 ApoMaTH4YeCKUE aMUHBI. 1
77 I'eTeporukimueckre coequuenus. [llecTuasieHHbIE TETEPOIUKIIBI. 1
78 [TpakTuyeckas pabora Ne 9. Pemenue skcriepuMeHTaNbHBIX 3a/1a4 IO TEME: 1
«A30TCOAEpIKAIINE OPTaHUUYECKHE BEILIECTBA»
79 Ob6o0m1aro1ee MOBTOPEHUE 10 TeMe: «A30T- U CEpOCOAEpIKaIe OPraHUIYeCKre 1
BEIIECTBAY
80 KonTposibHas padota Ne4. A30T- 1 cepocojiepKaIiie CoeTMHCHUS. 1
Tema 5. Buosiornuecku akTuBHbIe BemecTBa (17 1)
81 OO1m1ast xapaKTepUCTHKA YTIIEBOJIOB. 1
82 Crtpoenne MoHOcaxapua0B. JIMHEHHbIE U IUKINYECKHE CTPYKTYPBI.
83 XUMUYECKUE CBOMCTBA MOHOCAXaAPHJIOB. 1
84 Jucaxapupbl. 1




85 [Tonucaxapusl. 1
86 ITpakTruyeckas padora 8. CBoiicTBa INIIOKO3bI, CaXapo3bl U Kpaxmala 1
87 Kupsr u macna. 1
88 [TpakTrueckas padota 9. [lonydyeHne Mplia MEI0YHBIM OMBIJICHUEM KUPOB 1
89 AMUHOKHCIIOTHI KaK aM(OTEpHBIE COSTUHEHHS. 1
90 [MenTunel. benku 1
91 [Ipaktrueckas padora 10. benku u ux cBolicTBa 1
92 CTpyKTypa HYKJIECHHOBBIX KHCJIOT 1
93 Bbuonornveckast posib HyKJICHHOBBIX KHCIIOT 1
94 O6o0maroriee NOBTOpeHUE Mo TeMe: «bHoIornYecKky aKTUBHBIE OPTaHUYECKUE 1
BEIIECTBA»

95 [TpakTrueckas padota 11. B3aumMocBsi3b MeX1y KJlacCaMU OPTaHUYECKHUX BEIIECTB 1
96 [IpakTrueckas padora 12. KauectBeHHOE OnpeiesieHne OpraHUuYECKUX BEIIECTB 1
97 Kontponbnas padora Ne 5. buosornyecku akTHBHBIE BEIIECTBA 1

Tema 6. BoicokomosiekyasipHbIe coeqnHeHust (4 1) 1
98 [Tomumepst 1
99 [TonmumepHbIe MaTEpHAITBI 1
100 | IIpakTtuueckas padota Ne 13. Pacrio3HaBaHue BOJOKOH U IUIACTHKOB. 1
101 | O606menue «Ilomumeps» 1
102 | Pesepn 1

TemaTnueckoe niiannpoanue 11 kiace (yriry0JieHHbIH YPOBEHb)
Neni/n Tema 1. Ctpoenune aTroma. Xummuieckasi cBsi3b (8 1) Koa-Bo
4acoB

1 SIBnenue palnoOakTUBHOCTH. 1

2 DeKTpoH B aroMe. Jlyann3m xapaKTepUCTHK 3JIEKTPOHA. 1

3 DneKTpOHHBIE 000JI0YKH MHOTO3JIEKTPOHHBIX aTOMOB. 1

4 DJeKTpOHHBIE KOH(PUTYpalliU aTOMOB. 1

5 KoBasieHTHas CBSA3b U CTPOCHHE MOJIEKYII. 1

6 CrtpoeHne TBEpBIX TEIL. 1

7 MeKXMONEKYIIApHBIE B3aUMOICHCTBHS 1

8 KonrtponbHas padora Ne 1. Crpoenue aroma. XuMu4eckas CBsI3b 1

Tema 2. OcHOBHBbIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX
peakuuil U COCTOSIHUE BellecTBa
(27 v)

9 Tennooi rddexT xummuueckux peaknuii. 3akoH ['ecca 1
10 OHTponus. Bropoil 3aKoH TepMOAMHAMUKH. 1
11 Oueprust [m66ca 1 KpUTEpHH CaMONIPOU3BOJILHOCTH XMMHUYECKUX PEeaKLUit 1
12 Pemrenne 3a1a4 o TepMOXMMHUYECKUM YPABHEHUSM. 1
13 CKOpOCTh XUMUYECKOW peakiu. 3aKOH JIEUCTBYIOIIUX MACC 1
14 3aBUCUMOCTh CKOPOCTH PEAKIIUHU OT TEMIIEPATypPhl 1
15 Karanus. Katanuzaropsl. 1
16 [TpakTryeckas padora 1. CKOpocTh XUMHUECKON peaKLny. 1
17 Xumuueckoe paBHoBecue. KoHcTaHTa paBHOBeCHSI. 1
18 HNonHoe npousBeneHne Boabl. BoJopoIHbIN TOKa3aTelb 1
19 XUMHYECKOE PAaBHOBECHE B paCTBOpax. 1
20 [IpakTuyeckas padora 2. XUMHYECKOE paBHOBECHE. 1
21 Kucnots! u ocHoBanus no Appenuycy, bpéucreny u Jlstoucy. 1
22 OKHCANTENEHO-BOCCTAHOBUTEIbHBIE PEAKLIUH. 1




23 OKHCIIUTENTbHO-BOCCTAHOBUTEIBHBIC PEAKIINN C YIACTHEM COCTMHCHUIM MapraHIia, 1
Xpoma.
24 OKHCIUTENTEHO-BOCCTAHOBUTEIIBHBIC PEAKITUN C YIACTHEM a30THOM U CEPHOU 1
KHCIIOT, IEPOKCHIa BOJOPO/IA.
25 CpaBHEHHE OKUCIUTETFHO-BOCCTAHOBUTEIBHON aKTUBHOCTH PA3JIMYHBIX BEIIECTB. 1
26 OKUCINTENEHO-BOCCTAHOBUTEIIBHBIEC PEAKIIUH C YIaCTHEM OPraHUYeCKUX 1
BEIIIECTB.
27 [TonsATHE O CTAaHAAPTHOM DJIEKTPOJAHOM MOTEHIIHAJIE U 3JICKTPOIBUKYIICH CHIIe 1
peaxiuu.
28 CocraBiieHre ypaBHEHHI JIEKTPOIIM3a PacIlyiaBOB U PACTBOPOB. 1
29 KoMiuiekcHbIe coe IUHEHNS. 1
30 XUMHUYECKUE CBOICTBA KOMITJIEKCHBIX COCAMHEHUI. 1
31 I'enetrnyeckas CBsi3b OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCAMHEHUN. 1
32 I'eneTrueckas CBA3b OCHOBHBIX KJIACCOB OPTaHHMYECKUX COCTUHECHUH. 1
33 OCHOBBI KOJUTOUHON XHUMUH. 1
34 O6o0maroiee MOBTOpEHUE 0 TeMe: «TeopeTHIecKue OCHOBBI XMHI 1
35 Konrtponsnas padora Ne 2. OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHIX 1
peaxkuuii ¥ COCTOSIHME BEIIeCTBa
Tema 3. HemeraJswiani (19 u)
36 Krnaccudukanus npocTsix BemecTs. Bomopon 1
37 [IpakTruyeckas padora 3. [lomyuenue Bogoposa. 1
38 l"anmorensl. 1
39 CoenuHEeHHUs C MOJIOKUTETFHON CTENCHBIO OKUCIICHUS TaJIOTEHOB. 1
40 [IpakTuueckas padota 4. [lonydeHue XJ0poBOAOPOIa U COJITHONU KUCIIOTHI. 1
41 DneMeHTHI IOATPYIIIbI KUCIOPOAA. 1
42 CoenuHeHus cephl 1
43 Pemrenne 3a1a4 v BBIITOJTHEHUE YIIPAXKHEHUN 1
44 DneMeHTHI IOATPYIIIbI a30Ta 1
45 CoenuHenns a3ora. 1
46 [IpakTuueckas pabota 5. [lonyyeHnne ammuaka 1 U3y4eHHE €ro CBOMCTB. 1
47 Coenunenus dpochopa 1
48 Heoprannueckue coeguHeHUs yriepoja. 1
49 [TpakTruyeckas pabora 6. [TomyueHue yriekuciaoro rasa. 1
50 Oprannueckue CoeMHEHUs yriaepoa. 1
51 CoennHeHNs1 KpeEMHUSA 1
52 O6o0maroiiee moBTopeHue mo reme: «Hemeranmbiy 1
53 [Ipaktrueckas pabota 7. BeinosHeHNHE YKCIIEPUMEHTATBHBIX 3a/1a4 IO TeMe 1
«Hemeraibny.
54 KonrtponbHas padora Ne 3. Hemerasisl 1
Tema 4. Metasisl (20 4)
55 CBolicTBa U METO/IbI NTOJIy4€HUsI MeTaJI0B. CIUIaBBI. 1
56 OOm1ast xapaKTepUCTHKA MIETOYHBIX METAIUIOB. 1
57 O6mas xapakTepucTuka 3yeMeHToB || rpynmsl. 1
58 JKecTkocTh BOJBI M CTIOCOOBI €€ YCTPAHEHUS. 1
59 [TpakTuueckas padota 8. [TomydueHre TOPHKOH coyr (CEMHBOTHOTO CyJb(dara 1
MAartus).
60 CoenuHeHns aJrlOMUHUS. 1
61 IIpakTruyeckas padora 9. [TonyueHne atOMOKaINEBbIX KBACIIOB. 1
62 Pemrenue 3aad v BBITIOTHEHUE YIIPAKHEHUH 1
63 [TpakTruyeckas padora 10. BeimonHeHne SKCIEpUMEHTANIBHBIX 33/1a4 [0 TEMe 1
«MeTasuibl TIaBHBIX MTOATPYII.
64 OO1m1ast xapaKTepUCTHKA NEPEXOAHBIX METAIJIOB. 1
65 CoeMHEHUS XpoMa. 1




66 Maprasnert 1
67 Keneso u ero coenuHeHHUS. 1
68 Mens. Cepebdpo. 3omoto. LuHK. 1
69 [Ipaktrueckas padota 11. [Tonyuenue meaHOTO Kynopoca. 1
70 [TpakTuueckas pabora 12. [TomydeHue xene3HOro Kymnopoca. 1
71 Pemrenne 3a1a4 v BBINIOITHEHUE YIIPAKHEHUN 1
72 [TpakTrueckas padota 13. BeinmoaHeHNE SKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME 1
«MeTauiel TOOOYHBIX TIOTPYIII.
73 O6o06maromee moBTopeHue o Teme «MeTarmibhy 1
74 Kontponbnas padota Ne 4. MeTtasibl. 1
Tema 5. Xumuueckas Texnosorus (7 4)

75 Hay4Hble mpUHIUIIBI OpraHU3aMd XUMHYECKOTO IPOU3BOJICTBA

76 [Tpon3BOACTBO CEpHOI KHUCTOTHI 1
77 [Tpou3BoaCcTBO aMMHaKa 1
78 [TpousBoCTBO YyTyHa 1
79 [TpowusBoCcTBO CTANN 1
80 [TpoMbIIIIICHHBI OPraHUYECKUA CHHTE3 1
81 XUMHUYECKOE 3arpsi3HEHUE OKPY>KAIOIIEH CPEIbI. 1

Tema 6. Xumusi B ObITY U Ha ciry:xk0e oomecrsa (11 u)

82 XyUMHUSA DULA

83 JlexkapCTBEHHBIE CPEICTBA 1
84 Kocmernueckue u mapdromMepHbie cpeacTBa. beitoBas Xxumus 1
85 [TurMeHTHI B KpacKu 1
86 [IpakTuyeckas padora 14. Kpamenue TkaHew. 1
87 XUMUsI B CTPOUTENIBCTBE. XUMUS B CEIIbCKOM XO3SICTBE 1
88 [TpakTryeckas pabdora 15. Onpenenenne MUHEPATBHBIX YIOOPEHHIA. 1
89 Heopranuueckue Matepuaibl 1
90 OcoOeHHOCTH COBpEMEHHOW HayKH. METOI0I0THSI HAYIHOTO HCCIISI0OBaHUS. 1

Ncrounnku xummuueckoit nudopmanuu
91 O6o0maromiee moBTopeHue 3a kype 11 kmacca 1
92 Kontponbnas padota Ne 5. UToroBast KoHTposibHasi paboTa. 1
93-102 | Pesepsnoe Bpems. TectupoBanue B popmare ET'D




		2021-07-18T18:35:16+0400
	‎00d416fe3264780664
	Соломонова Т.В.




