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[IporpaMMa 1O XUMHH COCTaBieHa B COOTBeTcTBUU ¢ DegepanbHbIM
KOMIIOHEHTOM  TOCYAapCTBEHHOTO  00pa3oBaTENbHOrO  CTaHAapTa  OOIIEro
obOpazopanus ([Ipukaz MunuctepcTBa oopazoBanusi Poccutickoit denepanuu oT 5
mapta 2004 roga Nel089, B pex. [Ipukaza Munoopuayku Poccuu ot 7 urons 2017
rosma Ne506), [IpumepHol mporpaMMbl CpeaHEro 00IIero oopa3zoBaHus MO0 XUMHUU

10-11 xmacc



AHHOTaUUA

Haumenopauue | Pabodas nporpamma mo xumuu 1 11 knacca
IIPOrpaMMbl
OcHoBHOM babemko Enena BnagumupoBHa
pa3paboTYnuK
IIPOrpaMMBbl
AnpecHoCTb IIporpamMma agpecoBana ydangumcs 11 kinaccos
IIPOrPaMMBbI
Xumus: 11 kmacc. basossiii ypoBens; [.E.Pymsutuc, ®@.I'.®enpaman.
YMK y4yeOHUK uig 001eo0pa3oBaTeNbHBIX OpraHu3auui, 8-¢ usganue, M.;
[Ipocsemenue,2021 r.
PaGowast mporpamMmma 1O XHMMHH COCTaBlieHa B COOTBETCTBHH C
@denepanbHbIM  KOMIIOHEHTOM T'OCYAAapCTBEHHOTO 00pa30BaTEIbHOIO
crangapta obmero oopazoBanusi (IIpukaz MunucrepcTBa oOpa3oBaHUA
OcHoBa N
Poccuiickoit @eneparuu ot 5 mapra 2004 roga Nel089, B pen. Ipuxaza
IIPOrpaMMBbI

Muno6puayku Poccum ot 7 wutons 2017 roma Ne506), [Ipumepnoit

IporpaMmbl cpefiHero oouiero oopazoBanus no xumuu 10-11 kmace

Lens nporpammel

YCBOCHHE BasKHEHIINX 3HAHMI 00 OCHOBHBIX IMOHATHAX M 3aKOHAX
XHUMHU, XHUMHYESCKOM CHUMBOJIMKCE,

OBJIa/IeHHEe YMEeHHMAMH HAOMOJaTh  XUMHYECKHUE  SIBIICHUSA,
MPOBOJIUTh XUMUYECKUIN IKCIEPUMEHT, TPOU3BOAUTH PACUEThl HA OCHOBE
XUMHUYECKHUX (OPMYIT BEIIECTB U YPAaBHEHUHN peaKIHii;

pa3BUTHE T[I03HABATEIbHBIX HMHTEPECOB U  HUHTEIUIEKTYaJIbHBIX
CrocOOHOCTEH B Tpolecce MPOBEIEHUS XMMHUYECKOTO JKCIEPHMEHTA,
CaMOCTOSITEILHOTO ~ TMPUOOpPETeHHsT 3HAHUKW B COOTBETCTBUH  C
BO3HUKAIOIIUMHU KHU3HEHHBIMU TOTPEOHOCTIIMU;

BOCIIUTAHUWE OTHOIICHMS K XMMHU KaKk K OJHOMY U3
d)YHI[aMeHTaJIBHBIX KOMITIOHCHTOB €CTCCTBO3HAHUA u OJICMCHTY
00111€4eI0OBEYECKON KYIbTYPHI;

NpUMeHeHHe TOJYYeHHbIX 3HAHUM M yMeHMil i1 0€30macHOTO
HCIIOJIb30BaHHA BCIICCTB U MATCpPHUAJIOB B 6BITy, CEIBCKOM XO3SIMCTBE H
Ha TMPOHU3BOACTBE, PCIICHHA IPAKTUYCCKUX 3aaad B HOBCCI[HCBHOI\/JI
KU3HM, MpPEAyNpexKACHUE SABICHUN, HAHOCAIIMX Bpeld 310POBBIO
YEJI0OBEKa U OKPYKAKOLIEH cpelie.

3




* ChopmMupoBaTh y ydaluxcs 3HaHUS OCHOB XMMHUYECKON HAyKH:
3amaun BaXHEUIINX (DaKTOPOB, MOHATHH, XUMHUUECKUX 3aKOHOB M TEOPUH, S3bIKA
IPOrpaMMbl HayKH, JOCTYITHBIX 0000IIEHN MUPOBO33PEHUYECKOTO XapaKTepa.

*Pa3BuTh ymeHue HaOMOAATh U OOBACHATH XUMUYECKHUE SIBIICHUS,

MIPOUCXOJISIINE B IPUPOJIE, 1a00paTOPUH, B IIOBCETHEBHOM KU3HU.

Mecro npenmeta | B cootBetcTBuu ¢ yuebHbM anomM MBOY KCOIL Ha n3ydeHue XumMuu
B yueOHOM 1u1ane | otBoauT B 11 kiacce 34 yaca.

HN3MCHCHHA U UX

Bueceunbie

000CHOBaHUS

|.IlnanupyeMble pe3yJbTaThbl 0CBOEHHS Y4eOHOI0 NMpeaMeTa.
JInyHOCTHBIE Pe3yabTATHI:

OpucHTalHuA 06y11a101111/1x<:51 Ha JOCTHUKCHHUC JIMYHOT'O CHACTBA, pC€ain3alluio MO3UTHBHBIX
JKU3HCHHBIX IICPCIICKTUB, MHUIIUATUBHOCTL, KPCATUBHOCTb, TOTOBHOCTb U CIIOCOOHOCTD K
JIMYHOCTHOMY CaMOOIIPCACIICHUIO, CIIOCOOHOCTD CTaBUTh e U CTPOUTD ) KU3HCHHLBIC
IIJIaHBI,

TOTOBHOCTb U CIIOCOOHOCTH 00ecneunTh cede U CBOUM OJIM3KUM JIOCTOMHYIO KU3Hb B
MPOLECCE CaMOCTOSATENBbHON, TBOPYECKON 1 OTBETCTBEHHOM JE€SATEIBHOCTH;

TOTOBHOCTb U CIIOCOOHOCTH 00YYAIOMIMXCS K OTCTAWBAHUIO TUYHOTO TOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh M CIIOCOOHOCTH BBIPA0aThIBATh COOCTBCHHYIO
MO3UIIUIO TI0 OTHOIICHUIO K O0IIECTBEHHO-TIOIUTUYECKUM COOBITUAM MPOILIOTrO U
HACTOSAIIETO HA OCHOBE OCO3HAHUS, U OCMBICIICHHS] UCTOPUH, JYXOBHBIX IEHHOCTEN U
JOCTHKEHUM Hallel CTPaHBIL;

NPUHATHE U peau3alys [IEeHHOCTEHN 3J0pOBOTO U 6€30MacHOro 00pasa KHU3HU,
OepekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIICHHE K COOCTBEHHOMY (hHU3HUYECKOMY
U TICHIXOJIOTHYECKOMY 37I0POBBIO;

HEMpPUITHE BPEAHBIX MPUBBIUEK: KYPEHHUS, YIOTPEOICHHS aIKOTr0Jsl, HAPKOTHKOB.

HPABCTBCHHOC CO3HAHUC U TOBECACHUC HAa OCHOBE YCBOCHUA O6HIC‘I€J'IOB€‘ICCKI/IX
HeHHOCTeﬁ, TOJICPAHTHOTO CO3HAHUA U MOBCACHUA B ITOJIUKYJIBTYPHOM MUPEC, TOTOBHOCTU
1 CIIOCOOHOCTH BECTHU Auanor ¢ Apyrumu JIr0AbMH, J1O0CTUTaTh B HEM B3aMMOIIOHMMAaHMA,
HaXOoOUuThb 06].].[1/16 e 1 COTpyAHHUYATh JJIA UX JOCTHUIKCHUS,

CIOCOOHOCTH K CONEPEKUBAHUIO U (HOPMUPOBAHKE TO3UTUBHOTO OTHOILIEHUS K JIIOSIM, B
TOM YHCJIE K JIMLAM C OTPAaHUYEHHBIMU BO3MOKHOCTSMU 3/J0POBbsI 1 MHBAJIUJIAM;
OepexHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIECHUE K (PU3NYECKOMY U
IICUXOJIOTMYE€CKOMY 3/10POBBIO IPYIHX JIIOAEH, YMEHNE OKa3bIBaTh IIEPBYIO IIOMOILIb;

(hopMHUpOBaHNE BBIPAXKEHHOH B IMOBEICHUU HPABCTBEHHOW MO3HIINH, B TOM YHCJIIE
CHOCOOHOCTH K CO3HATEILHOMY BBIOOPY 100pa, HDAaBCTBEHHOT'O CO3HAHUS U ITOBEICHUS
Ha OCHOBE YCBOGHUS 00IIEYeTIOBEYECKIX [ICHHOCTEH 1 HPaBCTBEHHBIX YYBCTB (UECTH,
JI0JIra, CIIPaBeIIMBOCTH, MUJIOCEPIUS U JPYKEI00us);




pa3BUTHE KOMIETEHIIMA COTPYIHUYECTBA CO CBEPCTHUKAMHU, AETHMU MIIQIIIIETO
BO3pacTa, B3pOCIBIMH B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HON, yIeOHO-
HCCIIE0BATENIbCKOM, IPOEKTHOM U APYTUX BUJAX ACSATEIBHOCTH.

MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH,
3HAYMMOCTH HayKH, FTOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUYECTBY, BIIaJCHHE
J0CTOBEPHOH HH(OpMAIUel 0 MepeOBhIX JOCTIKEHHUSIX H OTKPBITUAX MUPOBOW U
OTEYECTBCHHOW HayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUAX 00 YCTPOMCTBE MUpPA U
00I11eCTBA;

TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
MPOTSKCHUH BCEU KHU3HU; CO3HATEILHOE OTHOIICHHE K HEMTPEPHIBHOMY 00pa30BaHUIO
KaK yCIIOBHIO YCIIEITHOM Mpo(heCCHOHATBLHOM M OOIIECTBEHHOM IS TEIIBHOCTH;

OKOJIOrMYCeCKas KyJbTypa, 6epe>I<Hoe OTHOIICHUA K pOI[HOﬁ 3C€MIJIC, ITPHUPOJHBIM
6orarcrBam Poccuu u MHpa; IOHNMMAaHUC BJIIMAHHUA CONUAJIBHO-9KOHOMHWYCCKUX
IMpoIeCCCOB HA COCTOAHHUEC HpHpOI[HOﬁ u COHHaHBHOﬁ Cpeabl, OTBETCTBCHHOCTD 34
COCTOSAHHUC MMPUPOAHBIX PECYPCOB; YMCHUSA U HABBIKH Pa3yMHOI'O IIPUPOJO0II0JIE30BaAHMA,
HECTCPIIMMOC OTHOIICHHUC K HeﬁCTBHﬂM, MMPUHOCAIIIUM BpPCI SKOJIOTHH, HpI/IO6peTCHI/Ie
OIIbITa BKOHOFO-HaHpaBHCHHOﬁ JACATCIIbBHOCTH,

JCTETHYECKOE OTHOIICHHUS K MUPY, TOTOBHOCTH K 3CTETHYECKOMY 00YCTPOHCTBY
COOCTBEHHOTO OBITA.

OCO3HAHHBIN BRIOOP OynyIiei mpodeccuu Kak MmyTh U CIIOCO0 pean3aiuu COOCTBEHHBIX
KU3HEHHBIX TJIAHOB;

TOTOBHOCTH 00OYYAOIINXCSI K TPYIOBOU MPOQECCHOHATBHON ACSITEIFHOCTH KaK K
BO3MOXXHOCTH Y4aCTHUs B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX,
oOLIeHalIMOHAIBHBIX MTPOOIIEM;

MOTPEOHOCTh TPYIUTHCS, YBAKEHUE K TPYAY U JIIOJSM TPYAA, TPYAOBBIM TOCTHKEHUSIM,
00POCOBECTHOE, OTBETCTBEHHOE U TBOPUECKOE OTHOILIEHUE K Pa3HbIM BU1aM TPYIOBOi
NeATEIbHOCTH;

TOTOBHOCTB K CaMOOOCITY>)KHUBaHUIO, BKIIFOUYasi O0YUYEHUE U BBITOJHEHHE JOMAIITHUAX
00s13aHHOCTEM.

MeTtanpeameTHblie pe3yabTaThl:

PerJIﬂTHBHbIe YHUBEpPCAJIbHBbIC y‘leﬁﬂble JelcTBUA

BbInyCKHUK HAy4HUTCH:

CaMOCTOSITENIBHO ONPENEIATh LIEH, 3a/1aBaTh IapaMETPbl U KPUTEPUH, 110 KOTOPHIM
MOYKHO OIPEJIEINUTh, YTO LIEJIb JOCTUTHYTA;

OLICHUBATh BO3MOKHBIE MOCIECTBUS JOCTHKEHHSI TOCTABIICHHON LEIH B ICSITEIbHOCTH,
cOOCTBEHHOM JKU3HU U JKU3HHU OKPYKAIOUINX JI0/IeH, OCHOBBIBAsICh HA COOOpaXkeHHSIX
STUKU U MOPAJIH;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 3a7]a91 B 00pa30BATEIILHOM JIEATEIIHBHOCTH U
KU3HEHHBIX CUTYaIHsIX;

OLICHUBATb PECYPCHI, B TOM YUCJIE BPEMS U IPYTHe HEMATEPUAIIbHBIE PECYPCHI,
HE0OXOAMMBIE 1JIs1 TOCTUKEHUS IIOCTaBJIEHHOH LIETIH;

BBI6I/IpaTB MyTb JOCTHXXCHUA LCJIN, INIAHUPOBATH PCIICHNUC ITOCTABJICHHLIX 3a/1a4,
OINTUMU3UPYA MATCPHUAJIIBHBIC U HEMATCPHUAJIbHBIC 3aTPAaThI;
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OpraHu30BBIBaTh A (HEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX JIJISl TOCTHKEHUS
MMOCTABJICHHON IIEIIH;

COIIOCTAaBJIIATH l'IOJ'Iy‘-IeHHHﬁ pE3YIbTAT ACATCIIBHOCTH C IMOCTaBJICHHOM 3apaHeC LCJIbIO.

Ilo3HaBaTebHbIE YHUBEpPCAJIbHBIC y‘-leﬁl—[ble JelcTBUA

BbInyCKHUK HAYYMTCS:

UCKaTh U HAXOIUTH 0000IIEeHHbIE CIIOCOOBI PELIeHHUs 3a/1a4, B TOM YHCIIE, OCYILECTBIISATh
pa3BepHYTHIN HHGOPMAIIMOHHBIN TTOMCK U CTABUTh Ha €T0 OCHOBE HOBHIE (YUCOHBIC U
II03HAaBaTEJIbHBIE) 3a/1a4H;

KPUTUYECKH OLICHUBATh U MHTEPIIPETUPOBATH HH()OPMAITUIO C Pa3HBIX MMO3UIIHH,
pacro3HaBaTh U (PUKCHUPOBATH MPOTUBOPEYHS B MHPOPMALIMOHHBIX UCTOYHHKAX;

UCIIOJIB30BAaTh PA3JIUYHBIC MOJACIBHO-CXEMAaTUYECKHAE CPEACTBA ISl IPEACTaBICHUS
CYILIECTBEHHBIX CBSI3€l U OTHOIIEHUH, a TAKXKE IPOTUBOPEYNH, BBIABICHHBIX B
MH(POPMALIMOHHBIX HCTOUYHUKAX;

HaXOJIUTh U IIPUBOJIUTH KPUTHYECKUE aPTYMEHTHI B OTHOIICHUH IEUCTBUI U CYKICHUN
JApYroro; ClIOKOMHO U pa3yMHO OTHOCUTBHCS K KPUTUYECKUM 3aMEYaHHUAM B OTHOLLEHUU
CcOOCTBEHHOTO CY)KJIEHUS, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

BBIXOJIUTH 32 PAMKH Y4EOHOTO MPEeIMETa U OCYIICCTBIISTh [eJICHATIPABICHHBIA TOUCK
BO3MOXKHOCTEH JIJIsl LIMPOKOTO TIEPEHOCA CPEJICTB U CIIOCOOOB JCHCTBHS;

BBICTpAanBaTh NHAUBHUAYAJIbHYIO O6pa30BaTeJ'IBHy1-O TPACKTOPUIO, YUUTBIBASA OTPAHUYCHUA
CO CTOPOHBI APYIrUX YUACTHHUKOB U PECYPCHBIC OI'PAHUYCHUA,

MCHSATDb U YACPIKUBATH PA3HBIC ITO3UILIUN B IMO3HABATCIILHOM JACATCIIbHOCTH.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUSA

BbinycKHHMK HAy4YUTCS:

OCYVILIECTBIISATH JIEJIOBYI0O KOMMYHHMKAIIMIO KaK CO CBEPCTHUKAMHM, TaK U CO B3POCIIBIMU
(xak BHyTpU 00pa30BaTeIbHOM OpraHu3alvy, TaK | 3a €€ MpeeIaMu), ToJ0NpaTh
MapTHEPOB IS ACIOBOM KOMMYHHUKAIIMHA UCXOMS U3 COOOpaKeHHUH pe3yIbTaTUBHOCTH
B3aMMOJCHCTBHUS, a HE TUUYHBIX CUMIIATHIL;

MIPH OCYILECTBICHUH TPYIIIOBON paOOTHI OBITH KaK PYKOBOJMUTENEM, TaK U YWICHOM
KOMaH/Ibl B Pa3HbIX POJISX (T€HEPaTOp UJIeH, KPUTUK, UCTIOJIHUTEIb, BHICTYAIOIIUH,
JKCIEPT U T.1.);

KOOPAMHHUPOBATH U BHIMOJIHATH padOTy B YCIOBHUSAX peajbHOr0, BUPTYAILHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHSI;

Pa3BEPHYTO, JIOTUIHO K TOYHO HU3JIaraTb CBOIO TOYKY 3pCHU C MUCITIOJIb30BAHHUEM
aZICKBAaTHbBIX (yCTHBIX u HI/ICBMCHHBIX) SA3BIKOBBIX CPCIACTB,

pacmo3HaBaTh KOH(QIMKTOTEHHBIE CUTYAIllMU U MPEJ0TBPAIATh KOHPIUKTHI 10 UX
aKTUBHOM (pa3bl, BBICTPAUBATh JIEJIOBYIO U 00pa30BaTeIbHYI0 KOMMYHHKALINIO, H30€eras
JIMYHOCTHBIX OLEHOYHBIX CYXICHUMN.

IIpeaMeTHBbIE pe3yJIbTATHI.

B pe3ysbrare uzydenusi yueOHOro npeamera «XuMms» Ha YPOBHe CpelHero o01ero
o0pa3zoBaHus:
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BeinmycKkHHUK Ha 0230BOM YPOBHE HAYYHMTCS:

packpbIBaTh Ha MPUMEPax poJib XUMUH B (POPMUPOBAHHH COBPEMEHHON HAyYHOH
KapTUHBI MUPA U B IIPAKTHYECKOM EATEIbHOCTH YEJI0BEKa;

JEMOHCTPUPOBATH HA IIPUMEPaxX B3aUMOCBA3b MEXKIY XUMUEH U APYTUMHU
€CTECTBEHHBIMU HAYKaMH;

pacKphIBaTh Ha MpUMepax MOJIOKEHUs TEOPUH XuMuieckoro crpoenus A.M. bytneposa;

noHumars ¢pusndeckuii cmbica [lepuoauueckoro 3axona /.M. MenneneeBa u Ha ero
OCHOBE OOBSACHSATH 3aBUCUMOCTh CBOMCTB XUMHUYECKUX HJIEMEHTOB M 00Pa30BaHHBIX MU
BELIECTB OT 3JIEKTPOHHOI'O CTPOCHUS aTOMOB;

OOBSICHATH MPUYMHBI MHOTO00OPAa3Msl BENIECTB HA OCHOBE OOIIMX MPEACTABICHUNA 00 UX
COCTaBe U CTPOCHUHU;

IPUMEHATH [IpaBUJIa CUCTEMATHUECKON MEKAYHAPOJHOW HOMEHKIJIATYphI KaK CPeJICTBA
pa3IuyeHUs U UJICHTU()UKALMU BEIECTB [0 UX COCTABY U CTPOEHHUIO;

COCTaBIISATh MOJIEKYIISIPHBIC U CTPYKTYPHBIE (HOPMYIIBI OPraHUYECKUX BEIIECTB KaK
HOCHUTEJIEH HMHPOPMAIIMK O CTPOSHUHU BEIIECTBA, €r0 CBOMCTBAX W MPUHAJIC)KHOCTH K
ONPEJIEICHHOMY KJIacCy CO€IMHEHMUIA;

XapaKkTepru30BaTh OPraHMYECKHE BEIIECTBA 110 COCTAaBY, CTPOCHHUIO U CBOMCTBAM,
YCTaHABIIMBATh PUYNHHO-CJICICTBEHHBIC CBSI3U MKy JaHHBIMU XapaKTePUCTUKAMHU
BEIIECTBA;

MPUBOJUTH MPUMEPHI XUMUYECKUX PEAKLUi, paCKpPhIBAIOIINX XapaKTEPHbIE CBOWCTBA
TUIUYHBIX IIPEJICTABUTENEH KJIACCOB OPTaHUYECKHUX BEILIECTB C LIETIbIO UX
UACHTUPUKAUU U 00bICHEHUS 00JaCTH IPUMEHEHUS;

IIPOTHO3UPOBATh BO3MOXKHOCTh IIPOTEKAHNUS XUMUUECKUX PEaKIUil HA OCHOBE 3HAHUM O
TUIIAX XMMHUYECKON CBS3HM B MOJIEKYJIAX PEAreHTOB U UX PEAKLIMOHHON CIIOCOOHOCTH;

HCII0JIB30BAaTh 3HAHHUA O COCTABC, CTPOCHHUU U XUMHYCCKUX CBOMCTBaX BCIICCTB OJId
0e30macHoOro NPpUMCHCHUA B HpaKTH‘{CCKOﬁ ACATCIIbHOCTH,

MIPUBOAUTH MPUMEPHI MPAKTHIECKOTO MUCITOIH30BAHUS MMPOTYKTOB MEPepadboTKH HEPTH U
HIPUPOAHOTO ra3a, BHICOKOMOJIEKYISIPHBIX COEAUHEHHH (TTONMUATHIICHA, CHHTETHYECKOTO
Kay4dyKa, alleTaTHOTO BOJIOKHA);

IIPOBOJIMTH OTBITHI IO PACTIO3HABAHUIO OPTAHUYECKUX BEIIECTB: TIUIEPUHA, YKCYCHOM
KHUCJIOTHI, HEMPEIeTbHBIX JKUPOB, TIIOKO3bI, KpaxMaia, OSJIKOB — B COCTABE MUIIIEBHIX
IPOAYKTOB M KOCMETUYECKUX CPECTB;

BJIQ/IETh MIPAaBUIIAMHU U TIpUeMaMu 06e301MacHo paboThl C XUMUYECKUMHU BEIIECTBAMH U
1a00paTOPHBIM 000PYIOBAHUEM;

YCTaHaBIUBATh 3aBUCUMOCTb CKOPOCTH XUMHUUYECKOW PEAKIIMH U CMEILIEHHS] XUMHYECKOTO
PaBHOBECHS OT PA3IMYHBIX (PAKTOPOB C LETHIO OMPEICICHUS ONTUMAIBHBIX YCIIOBUI
IIPOTEKAHUS XMMUYECKUX ITPOLECCOB;

IIPUBOAUTH IIPUMEPHI THIPOJIN3A COJICH B ITIOBCEJHEBHOM KU3HU YEJIOBEKA;

MMPUBOAUTE NPUMEPBI OKUCIIUTCIIBHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ B ITpupoac,
IMPOU3BOACTBCHHBIX IIpOHECCAX U KU3HCACATCIIBHOCTU OPIraHU3MOB;

NPUBOJIUTH IPUMEPBI XUMUYECKUX PEAKIIHA, pACKPBIBAIOIINX OOIIHNE XUMHUYECKUE
CBOMCTBA NIPOCTBIX BEUIECTB — METAJIJIOB U HEMETAJIJIOB;
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IMPOBOAUTL PACYCThI HA HAXOXKACHUC MO.IICKy.]'ISIpHOﬁ (I)OpMy.]'IBI yrijieBoaoponaa 1o
OpoaAYKTaM CropaHus M 110 €ro OTHOCHUTEIHHOH INIOTHOCTH W MaCCOBBIM JOJIAM
QJICMCHTOB, BXOAAIIHNX B €0 COCTAaB,

BJIAACTD IpaBUJIaMHA 0e30macHoro 06pa1ueHI/1;1 C CAKUMH, TOPIOYUMHU U TOKCUIHBIMU
BCUICCTBAMHU, CPCACTBAMU OBITOBOM XHUMHU,

OCYIIECTBISTh TIOMCK XUMHYECKONH HHPOPMAIIMHU TI0 HA3BaHUSIM, UACHTU(PHUKATOpaM,
CTPYKTYpPHBIM (pOpMysIaM BEILECTB;

KPUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATH XUMUUECKYIO HH(OPMAIIHIO,
COZIEPIKAIIyIOCs B COOOILICHUSX CPEICTB MaccoBoi MH(popmanuy, pecypcax MuTepHera,
HAyYHO-TIOITYJISIPHBIX CTaThSIX C TOYKU 3PEHMSI €CTECTBEHHO-HAY4YHON KOPPEKTHOCTH B
IEJISX BBISIBICHUS OMIMOOYHBIX CYXICHUH U (HOPMUPOBAHHS COOCTBEHHOM MO3UIIHH;

NPEJICTABIATh IyTH PEIICHUS ITI00AbHBIX MPOOJIeM, CTOSIINX NEPe]] YeTOBEUECTBOM
IKOJIOTHUECKHX, SJHEPTeTUIECKUX, CBIPHEBBIX, U POJIh XUMUU B PEIICHUH ITUX MPOOIIEM.

BbinyckHUK Ha 6230BOM YPOBHeE IOJYYHT BO3MOKHOCTH HAYUUTHCS:

WJUTIOCTPUPOBATH HA TPUMEPAX CTAHOBJIECHUE U DBOJIIOIIMIO OPTaHUYECKON XUMUU KaK
HAyKH Ha Pa3IMYHBIX UICTOPHUUECKUX DTalax ee pa3BUTHUS;

HCIIOJIB30BATh MCTOABI HAYYHOI'O IMTO3HAHUS ITPU BBITTOJIHECHUU IIPOCKTOB U yqeGHo-
HCCICO0BATCIILCKUX 3aaa4 IO U3YYCHHUIO CBOfICTB, CIoco0oB MOJIYYCHHUA U
pacno3HaBaHusA OPraHNYCCKUX BCIICCTB,

OOBSACHSTH TIPUPOJTY U CIIOCOOBI 00pPa30BaHMSI XUMUIECKOW CBSI3U: KOBAJICHTHOU
(TmosIpHOM, HETIONSIPHOI ), MOHHOM, METAITUYECKOM, BOJIOPOIHON — C LIETBIO
ONpeAeIeHUs XUMUYECKOW aKTUBHOCTH BEILIECTB;

YCTaHABJIMBATb TCHETUYCCKYIO CBA3b MEXKAY KJIaCCaMU OPraHNYCCKUX BEUICCTB AJIA
000CHOBaHHS HpHHHHHHaHBHOﬁ BO3MOXHOCTH TTOJIYUYCHHUA OPTaHUYCCKUX COCI[I/IHCHI/Iﬁ
3aJIaHHOT'O COCTaBa U CTPOCHHUA,

yCTaHaBJIMBATh B3aUMOCBSI3U MEXIY (paKkTaMH U T€OpUeH, IPUUMHOMN U CIEICTBUEM IPU
aHanu3e NpoOJIeMHBIX CUTyalluii 1 00OCHOBAaHUHU MPUHUMAEMBIX PEIICHUI Ha OCHOBE
XUMUYECKUX 3HAHUM.

B pe3yJjbTaTe U3y4€eHUd XUMHUHU HaA 0a3o0BOM YPOBHE€ YYCHHUK NO/I’KCH 3HATH / IOHUMATD:

6adicHelue XumuuyecKkue nOHAmMUA. BEIIECTBO, XUMUYECKUN DJIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTCIIBHBIC aTOMHAasA MW MOJICKYJIApHAsA MACChbl, MOH, AJUIOTPOIIUA, U30TOIIbI, XUMHYCCKASA
CBs3b, JJICKTPOOTPUHATCIBHOCTb, BAJICHTHOCTH, CTCIICHb OKHUCJICHUA, MOJIb, MOJIIpHAsA Macca,
MOJISIpDHBI 00BEM, BEIIECTBa MOJICKYJISIPHOTO M HEMOJEKYJSPHOTO CTPOEHHs, PAacTBOPHI,
3JEKTPOJIUT W HEDJEKTPOJIUT,  JBJEKTPOJUTHUYECKas  JAMCCOLMALMS,  OKHUCIUTEIb
BOCCTAaHOBUTENb, OKHCJICHHE M BOCCTAaHOBIEHHE, TEmIoBOH d((EKT peakuuu, CKOPOCTh
XUMUYECKOM  peaklMM, KaTaliu3, XHUMHUYECKOE pPaBHOBECHE,  YIVIEPOAHBIA  CKEJET,
(G yHKIIMOHATIBHAS TPYIIA, H30MEpHsl, TOMOJIOTHUS;

OCHOGHblEe 3AKOHbBI XUMUU. COXPAaHEHHMS MAaCChl BEUIECTB, IOCTOSHCTBA COCTAaBa,
[Tepuonuueckuii 3aKoH;

OCHOGHble meopuu XuMuu. XUMUYECKONW CBA3U, DJIEKTPOJIMTHYECKOM HUCCOLMALNU,
CTPOEHUS OPraHUYECKUX COEIUHEHHI;
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eaiiCHellue 6euyecmea U Mamepuaisl. OCHOBHBIE METAJUIbl U CIUIABBI; CE€pHasi, COJIsTHas,
a30THas W YKCYCHas KHCJIOTBHI; IIEJIOYHM, aMMHAaK, MUHEpaJbHbIC yI0OpCHHs, METaH, JTUJICH,
areTuseH, OCH30JI, 3TaHOJ, JKUPBI, MbLIA, TJIIOKO3a, caxapo3a, KpaxMmaj, KJeTdaTka, OeKH,
HMCKYCCTBEHHBIC U CHUHTETUYECKHE BOJIOKHA, KAyYyKH, TUIACTMACCHI,

yMeTh:

HA3bl6amp V3YUCHHBIC BEIIECTBA 10 «TPUBUAIIBHOW» WIM MEXKTYHAPOIHON HOMEHKJIATYpE;

onpeoenamsp. BaJCHTHOCTh U CTENIEHb OKUCIEHUS XUMUUYECKUX 3JIEMEHTOB, TUIl XUMHYECKOMN
CBSI3W B COCIWHEHUSX, 3apsij HWOHA, XapakTep CpeAbl B BOJIHBIX pPACTBOpaX HEOPTaHHMUECKHUX
COCTMHEHUH, OKUCITUTENh U BOCCTAHOBUTEIb, MPUHAIC)KHOCTh BEIIECTB K PA3IMYHBIM KJ1accaMm
OPraHUYEeCKUX COCTUHEHUN;

Xapakmepu3oeams:. >SIEMEHThl MaJIbIX IMEPUOJOB MO HMX MoyiokeHuto B Ilepumoamueckoit
cucreme J[. . Mennaeneena; o0mue XMMUYECKHUE CBOMCTBA METAJIJIOB, HEMETAJIIIOB, OCHOBHBIX
KJIACCOB HEOPraHMYECKUX U OPraHUYEeCKUX COEJUHEHHUN; CTPOCHHE U XMMHUYECKHUE CBOMCTBA
M3yYEHHBIX OPTaHUYECKUX COCAUHEHUN;

00bACHAMY. 3aBUCUMOCTh CBOMCTB BEIIECTB OT HMX COCTaBa W CTPOCHHUSA; MPUPOIY
XUMUYECKOM CBSI3M (MOHHOM, KOBAJIEHTHOM, METAJUIMYECKOM), 3aBHCUMOCTb CKOPOCTH
XUMHUYECKON peaKIfK U TOJ0KEHUSI XUMUYECKOTO PaBHOBECHS OT PA3IMYHBIX (PaKTOPOB;

6bINONHAMb XUMUYECKUN IKCHEPUMEHM TI0 PACTIO3HABAHUIO BAXKHEUILIMX HEOPTraHUYECKUX
Y OPraHWYECKHX BEILECTB;

npo6oOums CaMOCTOATEIbHBIA TMOHCK XHUMHUYECKOW HWHGOpMalMU C HCIOJIb30BaHUEM
Pa3TUYHBIX UCTOYHUKOB (HayYHO-TIOMYISPHBIX U3aHUI, KOMIIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
HNuTtepHeTra); WCHONB30BaTh KOMIBIOTEPHBIE TEXHOJIOTHHM [JIi OOpabOTKM W Tepeaadu
XMMHUYECKON MH(POPMAIIUH U €€ MPEJICTABICHUS B Pa3INYHbIX (opMax;

HCNOJIb30BaTh NMPUOOPETEHHbIE 3HAHUA M YMeHHMsl B NMPAKTU4YECKON JeATeJbHOCTH M
MOBCEeIHEeBHOM KU3HU:

UL OOBSICHCHWST XUMHUYECKUX SIBIICHUH, TPOUCXOASIIMX B TpUPOJE, OBITY U Ha
MPOU3BOJICTBE;

OIPEAEIIEHUS BO3MOKHOCTH IPOTEKAHUSI XMMUYECKUX NIPEBPAILECHHUI B PA3JIMUYHBIX YCIOBUAX
U OIICHKHU UX MOCJIEeACTBUIM;

JKOJIOTMYECKHU TPAMOTHOI'O TIOBEJCHHS B OKPYKAIOLLIEH Cpee;

OLICHKH BIIMSHUS XUMHUYECKOI'O 3arpsi3HEHUs] OKPYKAIOLIEH Cpellbl HA OPraHu3M YeJloBEKa U
JIPYTUE )KUBBbIE OPraHU3MBI;

O0e3omacHOTO OOpalieHUus C TOPIOYMMH M TOKCHYHBIMH BEIIECTBAMH, JIA0OPAaTOPHBIM
o0opynoBaHuEM;

MIPUTOTOBJICHUS PACTBOPOB 33/IaHHON KOHIICHTPAIIMU B OBITY M Ha TIPOU3BOJICTBE;

KPUTUYECKOU OIIEHKH JOCTOBEPHOCTH XUMHUYECKON MH(POPMAITNH, ITOCTYMAIONIEH U3 Pa3HBIX
HCTOYHHUKOB,

I1. Conep:xanue yueOHOr 0 mpeaMeTra.

Teopernyeckue 0CHOBbI XMMHUU

Baxneilline XuMU4ecKUe MOHATUSA U 3aKOHBl. XUMUYECKUUA 3J1€MEHT. ATOMHBIN HOMED.
Maccosoe uncio. Hyxmnael. Pagunonykinuael. 30tonsl.

3aKOH COXpAaHEHHsSI MacChl BEUIECTB. 3aKOH COXPAHEHUS M NPEBpAllCHUs SHEPTHUU.
JledhexT macchl.



[lepuoanueckuii 3akoH. DnekTpoHHas KoH(urypauus. [paduueckas srexTpoHHas
¢dbopmyna. PactipeniesieHre 3J€KTPOHOB B aTOMax 3JIEMEHTOB MaJIbIX M OOJIBIINX MEPUOJIOB, S-, P-
, 0-, f-omementbl. JlanTaHowmbl. AKTHHOWIBI. VICKYCCTBEHHO TOJYYCHHBIC 3JICMCHTHI.
BanentHocTs. BajieHTHBIE BO3MOXHOCTH aTOMOB. BosiopoaHbie coeiuHeHus .

Crpoenue BemiecTBa. MonHas cBs3b. KoBasieHTHas (HONSpHAS W HEMOJSPHAsi) CBS3b.
OnekTponHas popmyna. MeTtammnyeckas cBsi3b. BomopoaHas cBs3b.

['ubGpuau3anys aTOMHBIX OpOUTATIEH.

Kpucrannsl: aToMHbIE, MOJIEKYJISIpPHBIE, HOHHBIE, METAJTTMUYECKHE. DJIeMEeHTapHas sueiika.

Honumopdusm. INomumopdusie Momudukanmu. Amnorponus. VMzomepus. ['omomorus.
XHWMHYECKUN CUHTE3.

Xumnueckue peakiuu. OKUCIUTETbHO-BOCCTAHOBUTENIbHBIE peakiuu. Peakiuu
pa3oKeHus, COeAMHEHMSI, 3aMEeILeHHs, 0OMEeHa. DK30TepMUUECKHE U SHI0TEPMHUYECKHE
peaknuu. OOpaTuMbIe U HeOOpaTUMBbIe peakiuu. TermnoBoit apdext peaknun. 3akoH ['ecca.
Tepmoxumuueckue ypaBHeHus. Ternora oopa3oBanus. Teriora cropaHusi.

CKOpOCTh XUMHUECKOU peakuu. AKTUBUPOBAHHBIN KOMIUIEKC. 3aKOH JCHCTBYIOIINX
Macc. Kunetnueckoe ypaBHeHHE peakluy.

Xumnueckoe papHosecue. [Ipunnun Jle [Hlarense.

PactBopsl. [lucnepcubie cucteMsl. PactBopsl. ['pyOoancnepcHbie CUCTEMBI (CYCTIEH3UU U
smyinbenn). Komnougaeie pactBopsl (30511). A3pO30IIH.

CrniocoObI BhIpaKEeHUSI KOHIICHTPAI[MH pacTBOPOB. MossipHas KOHIEHTpaus (MOJISIPHOCTD).

DIEKTPONUTHL. DNeKTpouTuueckas auccounanus. Crenens aucconuanuu. Koncranra
nucconuanuu. Bogopoanslii mokasarens. Peakiuy noHHOT0 0OMeHa.

I'mpponus opraHn4ecKux BEWECTB. [ napoans couen.

DIIEKTPOXUMHUYECKHUE Peakinu. [ albBaHUUECKUI dJIeMEHT. DneKTpobl. AHoa. Kartog.
AxkymynsaTop. TONIUBHEIN 3JIEMEHT. DJIEKTPOXUMHUSI.

Psn cTanmapTHBIX MEKTPOAHBIX MOTeHIMAanoB. CTaHgapTHbIE yeinoBus. CTaHAapTHBIN
BOJIOPOJIHBIN 3JIEKTPO/I.

Koppo3us metannoB. XuMudeckas ¥ 3JIEKTPOXUMHUUECKast KOPPO3HSL.

DIIEKTPOIN3. DIEKTPOJIU3 BOJAHBIX PACTBOPOB. DJIEKTPOJIN3 PACILIABOB.
Heopranuyeckasi Xumust
Mertamibl. CiocoOb! ostydeHust MeTauioB. Jlerkue u TspkEnbie MeTaiuibl. JIerkormiaBkue u
TyroruiaBkue MeTayibl. Meraminueckue aneMeHTsl A- 1 b-rpynn. Meas. Lunk. Tutan. Xpowm.
Kenezo. Hukens. [Inatuna. Crinasel. Jlerupyromue no6asku. Yépueie MeTaiusl. L{BeTHBIC
Metaiibl. YyryH. Crane. JlerupoBaHHbIE CTAJIU.
OKCHIBI ¥ THAPOKCUIBI METAILIOB.
Hewmetannst. [IpocTeie BemecTBa — HeMeTambl. Yriaepoa. Kpemuunii. Azot. @ocdop.
Kucnopon. Cepa. @top. Xmop.
Kucnorusie okcuasl. Kucnopoacoanepxkariue kuciaotsl. CepHasi KUCIIOTa. A30THasi KUCIIOTA.
Bonopoansie coennHeHnss HEMETAIIIOB.

['eneTnyeckast CBsI3b HEOPraHUYECKUX U OPTaHUYECKHUX BEILECTB.

XuMHuS 4 )KU3Hb

XuMH4YecKasi MPOMBIIUIEHHOCTh. XUMHUYECKasi TEXHOJIOTHS.

XUMHUYECKOI0 3arpsi3HEHUS.

JdemoncTpanum.

e Mopaenu HOHHBIX, ATOMHBIX, MOJEKYJISPHBIX M METAUIMYECKUX KPUCTATHUECKUX

PELIETOK.

e Mojenu MOJIEKYJ H30MEPOB M TOMOJIOTOB

e PaznuuHble TUIIBI XUMUYECKUX PEAKIIMHA, BUACOOMBITHI [0 OPraHUYECKOM XUMHUH.
e (OOpa3Ipl METAIIJIOB M X COSTMHEHUH, CTIJIABOB.

e B3sanmoneiicTBHe METAIIOB C KUCIOPOAOM, KUCIIOTaMHU, BOJIOH.

e JlokazareiabcTBO aM(OTEPHOCTH ATFOMUHHS U €r0 THIPOKCHIA.
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BzaumopneiicTBue Meau M JKejae3a ¢ KHCIIOPOAOM; B3aMMOJICHICTBHE MEIU U JKele3a C

KHCIIOTaMU (CepHasl, COJISTHAs).

[onyuenune rugpokcunos meau () u xpoma (L), okcuna meau.
B3aumoneiicTBue OKCHI0B ¥ THAPOKCHIOB METAIIOB C KUCJIOTAMH.
JokazarenbcTBO aMmpoTepHOCTH coequHenuit xpoma(lll)

OO0pa31pl HEMETaIIOB.

Mogenu KpuCTalIMuecKuX peleéToK aimasa 1 rpadura.

HonyquHe aMMHaKa MW XJI0poBOAOpOda, PaCTBOPCHHE HX B BOJAC, J0Ka3aTCIILCTBO

KHCJIIOTHO-OCHOBHBIX CBOMCTB 3THX BEIIIECTB.

Coxuranue yrisi 1 cepbl B KUCJIOPOJIE, ONpe/elieHHe XUMHUYECKHX CBOWMCTB MPOJIYKTOB

cropanusi. BzaumopelcTBME € MEObIO KOHIIEHTPUPOBAHHOW  CEPHOM
KOHIICHTPUPOBAHHOM U pa30aBICHHON a30THOM KUCIOTHI.
O06pa3siibl cpeacTB OBITOBOM XUMHUH, HHCTPYKIIUU 110 UX IIPUMEHEHHIO.

JlaGopaTopHblie ONbITHI.

N3yuenne BIUSHUA Pa3InYHBIX (PaKTOPOB HA CKOPOCTh XUMHUYECKUX PEeaKLIUi
OnpeneneHne peakiuu cpeabl YHUBEPCAIbHBIM UHIUKATOPOM.

I'maponus conen.

IIpakT4yeckne padoThl

[IpurotoBieHne pacTBOPOB € 3aJJaHHOW MOJIIPHOW KOHIIEHTPALIUEH».
Pemenue skcniepuMeHTaNbHBIX 337a4 10 Teme «MeTamuibb)

Pemienne skcnepuMeHTanbHbIX  337a4 10 TeMe «HemeTamb

11
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1. TemaTnyeckoe NJIaHMPOBaHUE YUeOHOr 0 MpeaMeTa « XuMHI»

pazzen | Tema yacoB | [lpaktuu. | KonTponbH.

IloBTopenue kypca 10 kn 1
1 Teoperudeckne ocHOBbI Xumuu (194) 19

1.1 Baxueiinme XMMU4YeCKUE MOHSATUS U 3aKOHBI 4

1.2 CtpoeHnue BemecTna 3

1.3 Xumudeckue peakiuu 3

1.4 PactBOpBI S) 1

1.5 DAeKTpOXUMHYECKHE PEAKINH 4 1
2 Heoprannyeckasi Xumus 11

2.1 Meramibl 6 1

2.2 Hemerasuibl 5 1 1
3 XHUMHS M )KU3Hb 3
Hroro 34 3 2
COT'JTACOBAHO COT'JIACOBAHO

[IpoToko0J 3acemaHuss METOUYECKOTO COBETA

MBOY KCOII Nel ot 25.08.2021 1.

[IpencenaTenb METOAUYIECKOTO COBETA
Texuna I'.M.
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3amecTuTens aupekTopa no YP
C.A.Enuceesa
25.08.2021 r.




[Tpunosxenne 1
K paboueil mporpamme
mo xumum,11 knacc

Ka.]'leH)IapHO — TEMATUYIECCKO€ INIAHUPOBAHUE

11 kaace

Ne ypoka Harta Tema ypoka

1 7.09. [ToBTOpenue kypca xumuu 10 kiacca

2 14.09. Xumnueckuit a3nemeHT. Hyknunapl. M30Tomnsl. 3aKoHBI
COXpaHEHHsI MACChl ¥ SHEPTHH B XUMUH.

3 21.09. [lepronuueckwnii 3akoH. Pacripenenenne 31eKTPOHOB B
aTOMax 3JIEMEHTOB MaJIbIX U OOJBIINX TIEPUOIOB.

4 28.09. [TonosxeHue B MepUOANYECKON crcTeMe BOJIOpOa,
JAHTAHOUIOB, aKTHHOHJIOB 1 HCKYCCTBEHHO ITOJTYICHHBIX
JJIEMEHTOB.

5 5.10. BasieHTHOCTB U BaJIeHTHBIE BO3MOKHOCTH aTOMOB.

6 12.10. OcHOBHBIE BHBl XHMHUYECKOW cBs3u. MoHHas u
KOBAJICHTHAs CBs3b. MeTanueckas cBsi3b. BogopoaHas
CBSI3b.

7 19.10. [IpocTpaHCTBEHHOE CTPOCHHUE MOJIEKYIL.

8 26.10. Crpoenne kpuctamios. Kpuctaminueckue pemeTKy.
[TpuauHBl MHOTOOOPA3Us BEIIECCTB.

9 9.11. Knaccudukanmsi XaMU4eCKUX PEaKITHil.

10 16.11. CkopocTh XUMUYECKUX peakiuii. Karamus.

11 23.11. XUMHYECKOE PaBHOBECUE U YCIIOBHSI €70 CMEILLEHUS.

12 30.11. JlucriepcHbIE CHCTEMBI.

13 7.12. CriocoObl  BeIpaXCHHSI KOHIICHTPAIIMHA PACTBOPOB

14 14.12. Ilpakxmuueckas paboma I «IIpuroroBieHne pacTBOPOB C
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3aJJaHHOW MOJISIPHOW KOHIIEHTPALUE».

15 21.12. DIIeKTPONUTHYECKas AUCcouanusi. Bomopoaubrit
nokasareib. Peakimu HOHHOTO OOMEHa.

16 28.12. ['uaponu3 opraHUYeCKUX U HEOPTaHUYECKUX COSTUHECHUMN.

17 11.01. XUMUYECKUE UCTOYHUKU TOKA. P cTaHIapTHBIX
AIEKTPOJHBIX MOTCHIIUATIOB.

18 18.01. Koppo3sus MetanioB u €€ npeaynpexacHue.

19 25.01. DIIEKTPOIH3.

20 1.02. Kontpoabnas padora 1 no teme «TeopeTuiueckre OCHOBBI
XUMHUN

21 8.02. OO6m1as XapaKTEepUCTUKA M CTIOCOOBI TTOTYYEHHUST METAJIIIOB

22 15.02. 0O030p MeTaIITMYECKUX AIIeMEHTOB A- 1 B-rpymm

23 22.02. Menp. Hunk. Turan. Xpom. XKene3o, HUKEINb, IJIATUHA.

24 1.03. CrnnaBel METaJIOB.

25 15.03. Oxcupl U THIPOKCH Il METAJUIOB.

26 29.03. Ilpakmuueckas paboma 2 «Pemenne 3KCIepUMEHTATBHBIX
3a1a4 1o reme «MeTtauiby.

27 5.04. 00630p HeMeTay10B. CBOWCTBA U MPUMEHEHHE BaKHEHIIINX
HEMETaJIOB.

28 12.04. OO01m1ast XxapakTepUCTHKa OKCHI0B HEMETAIIIIOB U
KHCJIOPOJICO/ICPKAIINX KHCIOT. OKHUCIUTENBHBIE CBOMCTBA
CEpHOU M a30THOM KHUCIIOT. BoopoaHbIE COeIMHEHNS
HEMETaJIOB.

29 19.04. ['enetnueckas CBS3b HEOPraHUYECKUX M OPraHUYECKUX
BEIIIECTB.

30 26.04. Ipaxmuueckas paboma 3 «PelieHne SKCIIEPUMEHTATBHBIX
3aaa4 1o reme «Hemeramisy.

31 17.05. Kontpoabnas padora 2 o teme «Heopranudeckass XuMus».

32 24.05. XuMUs B IPOMBILUIEHHOCTH. [IpHHIIMIBI XMMUYECKOTO

MMPpONU3BOACTBA. XHUMHKO-T€XHOJOTNYECKUE MMPUHIUIIBL
IMPOMBIINIJICHHOT'O IMOJIYYCHHA MECTAJIJIOB. HpOI/ISBOI[CTBO
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YyryHa 1 CTaJIH.

33 Xumus B ObITy. XHUMHUUYECKask IPOMBIIIJIEHHOCTb U
OKpYXarolias cpesa.
34 Nrorosslii ypok no kypcy xumuu 11 kiacca.
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npunoxKeHue 2
K paboyei nporpamme
no xumun, 11 Knacc

Jlnct KoppeKkuum

Ne Dara Tema ypoka O6ocHOBaHue Cnoco6 PekBu3uUTHI noanucb
YpOKa KOppeKTu- KOPPEKTUPOBKM | AOKYMEHTA 3am.
nnaH dakr pOBKMU AUpeKTopa
noypP
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