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Pab6ouas nporpamma no xumuu, 11 kiaacc mo ®IroC
(luac B Hemen 10, Beero 34uacA), YMK O.C. I'a6puensin, U.I'. OcTpoymos,

C.A. CaagkoB «Xumus-11», M: «IIpocsemenue», 2019r.
IHOACHMTEJIBHAS 3AIINCKA

Pabouas nporpamma no xumuu 11t 11 kinacca papadorana Ha ocHoBe DeepaibHOro roCy1apCTBEHHOTO
00pa30BaTeNLHOTO CTaHAPTa OCHOBHOTO CpeaHEro oomiero o0pa3oBaHusi, B COOTBETCTBUU C (pefepanbHbIM
0a3MCHBIM y4eOHBIM IUTAHOM U aBTOPCKOW IPOTpaMMBI Jisi 00111e00pa30BaTebHBIX yUpexkaeHHH «Xumus. 11
knacey non penakuueit O.C.I'abGpuensia, N.I'. OctpoymoB, C.A. CinankoB MM: «IIpocsemnierne», 2019
I., paccuuTaHHOU Ha 34 yaca B roJ.

[Iporpamma 6a3zoBoro kypca xumuu 11 kjacca oTpa)kaeT COBpEMEHHBIE TCHACHIIMH B IIKOJIBHOM XUMUYECKOM
o0pa3oBaHmH, CBSI3aHHBIE C pe()OPMUPOBAHUEM CPEIHEN IIKOJIBI.
[Iporpamma

® [I03BOJISIET COXPAHUTh JOCTATOYHO LEIOCTHBIN U CUCTEMHBIN KypC XUMUU;

® MpEACTaBIseT KypC, OCBOOOXKIEHHBIM OT M3IUIIHE CIOXHOTO Marepuana, Ajs OTpabOTKH KOTOPOTo

TpeOyeTcst HeMajo BPEMEHH;

e BKJIIOYAET MaTepua, CBI3aHHBIN C IOBCETHEBHOM KU3HbBIO UEIOBEKA;

® [IOJHOCTBHIO COOTBETCTBYET CTAHAAPTY XUMHUECKOTO 00pa30BaHUs CpeIHEl KOl 6a30BOTO YPOBHSI.
CogepxaHue mporpaMMbl HAIIPaBJIEHO HA OCBOCHHME 3HAHUN U Ha OBJIAJICHUE YMEHHUSIMH Ha 0a30BOM YpOBHE,

4yTO cooTBeTcTBYeT OOpa3zoBarenbHON mHporpamme MKojibl. OHa BKIIOYAET BCE TEMBI, MPEAYCMOTPEHHbBIE
(denepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTENIbHBIM CTAHIAPTOM OCHOBHOT'O OOLIET0 0Opa3oBaHuUs 10 XUMUU
U aBTOPCKOI mporpaMmoi yuebHOro Kypca.

[Iporpamma kypca «XuMUNW» IOCTPOEHA HA OCHOBE CIUPAIBHOW MOJEIH, IPEIyCMaTPUBAIOLLEH TOCTEIEHHOE
pa3BUTHE M YIIyOJIEHHME TEOPETHUYECKUX IPEICTABICHUA NMPH JIMHEMHOM O3HAKOMIIEHHUH C SMIUPUYECKUM

MaTepHAIOM.
Pabouyas nporpamMma coctaBlieHa B COOTBETCTBUU C TPEOOBAHUSIMU

o @enepanpHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit denepanumny;

e @enepanbHOr0 rocyAapCcTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa HA4YaJIbHOTO OOIIEero oOpa3oBaHUS,
YTBEP)KJICHHOTO MpHKazoM MuHucrepcTBa oOpasoBanus u Hayku Poccuiickoit ®eneparuu ot 06.10.2009 Ne
373 (manee — ®I'OC HayanbHOTO O0IIETO 0Opa30BaHUs);

e @enepanbHOr0 rocyAapCcTBEHHOr0 00pa30oBaTEIbHOTO CTaHIapTa OCHOBHOIO oOmHIero odpa3oBaHuS,
YTBEP)KJICHHOTO NMpHKazoM MuHucTepcTBa oOpa3oBanus U Hayku Poccuiickoit ®@eneparun ot 17.12.2010 Ne
1897 (nanee — ®I'OC ocHOBHOTO 00111€T0 00Pa30BaHMS);

e @enepanbHOr0 TroCyAapCTBEHHOTO 00pa30BaTENbHOIO CTAaHJApTa CpeaHero obmiero oOpa3zoBaHUS,
yTBEpXKACHHOro npukazoM Munodpuayku Poccun ot 17.05.2012 Ne413 (nanee — @I'OC ocHOBHOIO cpeiHETO
o0Opa3oBaHus);

e Yuebnoro uiana MBOY Pycckoit COII um.M.H.AnekceeBa
e [Tonoxxenust o paboueit nporpamme MBOY Pycckoit COII nm.M.H. Anekceesa
N3ydeHue xumMun Ha 6a30BOM YpOBHE CpeIHETO (TIOTHOIr0) 00IIero 00pa3oBaHus HAIIPABIEHO HA JOCTUKEHHE

CIIEIYIOIINX Yeseil:

OCBOCHHE 3HAHUI O XMMHYECKON COCTaBIAIOIIECH €CTECTBEHHOHAYYHOM KapTHUHBI MUPA, BAXKHEHIIMX
XUMUYECKUX MTOHATUSAX, 3aKOHAX U TEOPUSIX;

OBJIaJleHHe YMEHUSIMH T[PUMEHATh IIOJIyUeHHbIE 3HAHUS Ui OOBSICHEHHS Pa3HOOOpa3HBIX
XUMUYECKUX SIBJICHUN U CBOWCTB BELIECTB, OLIEHKU POJIA XMMHH B PAa3BUTUU COBPEMEHHBIX TEXHOJIOTUU U
IIOJIyYE€HUH HOBBIX MaTEPHAJIOB;



pa3BUTHe TIO3HABATEIIHBIX HWHTEPECOB W  WHTEJUIEKTYaJbHBIX CIIOCOOHOCTEH B  Tpolecce
CaMOCTOSITEJILHOTO TNPUOOPETEHUsT XUMHUYECKUX 3HAHMHM C MCIIOJIBb30BAaHMEM pa3IMYHBIX HCTOYHUKOB
UH(POPMALIMH, B TOM YHCJIE KOMIIBIOTEPHBIX;
BOCIIMTAHHe YOEXIEHHOCTHM B IIO3UTUBHOM pOJM XHMHUM B JKU3HHM COBPEMEHHOIO OOIIECTBa,
HE0O0X0IMMOCTH XUMHUYECKH TPAMOTHOTO OTHOIIEHHUS K CBOEMY 37I0POBBIO U OKpYXKAroIlel cpere;
NpUMeHeHHe TMOJYYeHHbIX 3HAHMI W yYMeHWH JUIsi O€30MacHOro HCIOJIb30BAHUS BEIIECTB U
MaTepHajoB B OBITY, CEIICKOM XO3fHCTBE M Ha TMPOU3BOJACTBE, DPEUICHUS MPAKTHYECKUX 3a1ad B
IIOBCEIHEBHOM XU3HU, MPEIYNPEKIACHNS SBICHUNA, HAHOCSIIMX BpeZ 310POBBIO YEIOBEKA U OKPYXKAIOLICH
cpeze.
3aoauu:
® yYMEHHE CaMOCTOSITEJIbHO U MOTMBHPOBAHHO OPraHU30BBbIBaTh CBOIO IO3HABATEIbHYIO AEATEIBHOCTH (OT
IIOCTaHOBKH LIEJIM JI0 [TOJIyY€HUS U OLIEHKH pEe3yJIbTaTa);
®  JCIOJIb30BAaHUE HIIEMEHTOB IPUYUHHO-CIEACTBEHHOIO M CTPYKTYPHO-(DYHKIIMOHAJIBHOTO aHAJIU3a;
MCCJIEJOBAHNE HECIIOKHBIX PEAIbHBIX CBSI3€H U 3aBUCUMOCTEN;
® OIpEIEIECHNUE CYLIHOCTHBIX XapaKTEPUCTHK U3y4aeMOro 00beKTa;
® CaMOCTOSITENIbHBIA BBIOOp KPHUTEPHUEB ISl CpPAaBHEHHS, COIMOCTABJICHUS, OICHKH W KJIacCU(PUKAIUH
00BEKTOB;
® IOMCK HY)XHOW MH(OpMAIMM MO 33JaHHON TeMe B MCTOYHUKAX Pa3JIMYHOIO TUIIA; YMEHHUE Pa3BEpHYTO
00OCHOBBIBaTh CYXKAEHUS, JaBaTh ONpEIENCHUs, MPUBOAUTH JO0KA3aTeNbCTBA; OOBSICHEHHE H3YYEHHBIX
MIOJIO’KEHUN HA CAMOCTOSATEIBHO [10100paHHBIX KOHKPETHBIX IPUMEpax;
®  OICHMBAaHHUE U KOPPEKTUPOBKA CBOETO NOBEACHMS B OKPYKAIOLIEH CPEJE, BBIIIOJHEHUE B MPAKTUYECKOU
JIESITEIBHOCTH U B TOBCEIHEBHOM JKU3HM SKOJIOTMUECKUX TPeOOBaHMIA;
® UCMOJb30BaHUE MYJIBTHUMEIMMHBIX PECYpCOB U KOMIBIOTEPHBIX TEXHOJOIMH JUIsi 00paboTKH, Nepeaayd,
cucreMaTu3auud MH(GOpManuM, co3laHus 0a3 JNaHHbBIX, MPE3EHTALUU pe3yJbTaTOB I03HABATEIbHON U
IIPAKTUYECKON NEATEIbHOCTH.
O0mas xapakTrepucTuKa y4eOHOIo npeamera.

[IporpamMma omnpenensier OOIIyr0 CTpaTerui0 OOy4EHHs, BOCHUTAHHUS U Pa3BUTHUS y4allUXCS CPEICTBaMU
y4eOHOro IpenMeTa B COOTBETCTBUU C LENSAMU H3ydyeHHS XUMHUU. OCOOEHHOCTH COep:KaHus O0y4deHHus
XUMHUH B cpeiHel (MoJHOW) IIKosie o0yCloBJI€Ha cneun(pUKOM XUMHMHM KaKk HAayKM W IOCTaBJICHHBIMU
3anagyamMy. OCHOBHBIMU MPOOJIEMaMU XUMUU SIBJISIFOTCS M3yUYE€HUE COCTAaBA U CTPOEHUS BEIIECTB, 3aBUCUMOCTH
UX CBOMCTB, ITOJIy4EHHE BEIIECTB C 3aJaHHBIMM CBOMCTBAMH, UCCIIEIOBAaHUE 3aKOHOMEPHOCTEH XUMHUYECKUX
peakuMii U myTed ympaBieHUs MMHU B LEJISAX IMOJydyeHHs HEOOXOAMMBIX YEJOBEKY BEIIECTB, MaTepHalloB,
sHepruu. [lostomy B paboueil mporpamMme Mo XMMHUU HAIUIM OTPaK€HHE OCHOBHBIE CTEP>KHEBBIE JMHUU:
«BEUIECTBOY», «XUMHUECKAs PEAKLU», «IPUMEHEHHE BEILIECTBY, SI3bIK XUMUW.

®eaepanbHblii 0a3MCHBIA y4eOHBIH IUIaH 1Js1 o0pa3oBaTebHbIX yupe:xkaenuii Pd npenycmarpusaer
oOs3aTenbHOE M3yueHne xumuu B 11 kiacce 1 yac B Hezento, Bcero 34 yaca B rofl.

Onucanue Mecta y4eOHOro npeaMera B yueOHOM ILIaHe.

Kypc xumun paccuntan Ha 1 gac, B HelleNto, 9To cocTaBisieT 34 yaca B roJl COOTBETCTBEHHO, 34 y4eOHBIX
HEJENb.
JInuHoCTHBIE, MeTaNlPpeAMETHBIEC H NIPeIMETHbIE Pe3yJIbTAThI

o0yueHus1 yueOHoMy npeamery «Xumus» B 11 kiacce

Jluunocmuvimu pe3yiomamamu N3y4CHUA IpEAMETa «XHMHS SIBISIOTCS CICOYIOMIUEC YMCHUA:

» TIOCTENEeHHO BBICTPaMBaTh COOCTBEHHOE LIEIIOCTHOE MUPOBO33PEHHUE!

» 0CO3HaBaTh COBPEMEHHOE MHOT000pa3re TUIIOB MHUPOBO33PEHUS, OOIIECTBEHHBIX, PEITUTHO3HBIX,
aTEUCTUYECKUX, KYIbTYPHBIX TPAJUINUNA, KOTOPBIE ONPEEIIAIOT Pa3Hble 0OBICHEHUS IPOUCXOISILEr0
B MHpE;
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C Y4€TOM 3TOr0 MHOTOOOpa3us MOCTENEHHO BhIPAaOaThIBATh CBOU COOCTBEHHBIE OTBETHI HA OCHOBHBIE
’KM3HEHHBIC BOIIPOCHI, KOTOPBIE CTABUT JIUYHBIN )KU3HEHHBIHN OIIBIT;

YUUTBCS IPU3HABATh IPOTUBOPEUNBOCT M HE3ABEPUIEHHOCTh CBOMX B3IVISIIOB HA MUP, BO3MOYKHOCTD
UX U3MCHECHHS.

YUUTBCS UCIIOIB30BATh CBOU B3IJIABI HA MUD JUI OOBSICHEHUS PA3IMYHBIX CUTYAIMH, PEIICHUs
BO3HHKAIOIIMX MTPOOJIEM U U3BIICUEHHS )KU3HEHHBIX YPOKOB.

OCO3HaBaTh CBOM MHTEPECHI, HAXOAUTh U U3y4yaTh B ydE€OHUKAX IO pa3HbIM IIpeIMETaM MaTepuain (13
MaKCHUMyMa), UMEIOIUI OTHOIIEHUE K CBOMM HHTEPECAM.

UCIIOJIb30BaTh CBOM MHTEPECHI JJIsl BBIOOpA MHANBHUYaIbHOI 00pa30oBaTeIbHON TPACKTOPHUH,
HNOTEHIMAIbHOHN Oyayiiel mpodeccun U COOTBETCTBYIOIIEr0 MPO(PUILHOIO 00pa30BaHMUSL.
IPUOOPETATh OIBIT Y4acTHUs B A€aX, IPUHOCAIIMX IOJIb3Y JIIOISM.

YUUTBCSI CAMOCTOATENIBHO BBIOMPATh CTHIIb IIOBEACHNUS, IPUBBIYKH, OOeCIieunBaroIiye 0€301acHbIi
00pa3 KU3HU U COXPaHEHHE 3/I0POBbS — CBOETO, a TAK)KE OJIM3KUX JIO/ICH M OKPY>KAIOIIHX.

YUUTBCS CAMOCTOSITENIBHO IPOTUBOCTOSITh CUTYALUIM, TPOBOLUPYIOLIMM Ha IOCTYIIKH, KOTOPBIE
YIPOKar0T OE30MACHOCTH U 37I0POBBIO.

BBIOMPATh MOCTYIKH, HAllCJICHHbIE HA COXPAaHEHHE U OepeKHOE OTHOILIEHUE K ITPUPOJIE, OCOOCHHO
KHUBOH, M30€rasi MpOTHBOIOJIOKHBIX MOCTYITKOB, IIOCTEIIEHHO y4ach U OCBAaUBas CTPATETUIO
paLOHaIbHOIO IPUPOIONOIB30BAHUS.

YUUTBCS YOEXKIaTh IPYTUX JIOeH B HEOOXOIMMOCTH OBJIAJICHUs CTpaTeruei palroHaaIbHOIO
IPUPOIONOIB30BAHUS.

UCII0JIb30BaTh 3KOJIOIMYECKOE MBIIIJICHUE AJIs BBIOOpa CTpaTeruu COOCTBEHHOIO IIOBEJICHUS B
KayeCTBE OJHON U3 IEHHOCTHBIX YCTaHOBOK.

CPEACTBOM pa3BUTHS JIMUHOCTHBIX PE3yIbTaTOB CIyXaT y4yeOHbIM MaTepuall U NPOJyKTUBHBIE 3aaHUs
yueOHHUKa, HalleJIEHHbIE Ha 6-10 JIMHUIO Pa3BUTHSI YMEHHE OLICHUBATh IOBEJICHUE YEJIOBEKA C TOUKH
3peHMs] XMMUYECKOI 0€3011acHOCTH 110 OTHOUICHUIO K YEJIOBEKY U IPUPOJIE.

Memanpeomemuvimu pe3yibmamamu N3y4eHus Kypca « XUMHS» SBISIETCS (OPMHUPOBAHUE YHHUBEPCATBHBIX
yueOHnbIx nevicteuii (YY /).

Pezynamusnvie YV/:

>
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CaMOCTOSTENIbHO 00OHAPYKHUBATh U (YOPMYIHPOBATH IPOOJIEMY B KIACCHONW U MHIMBHUYaIbHON
yueOHO! e TENbHOCTH.

BBIJIBUT'aTh BEPCUH pPEILIEHUS MPOOJIEMBbl, 0CO3HABATh KOHEUHBIN pe3yabTarT, BBIOUpPATh U3
MPEJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEACTBA JOCTUKEHUS 1IEJIH.

COCTaBJIATh (MHIAMBHYaJIbHO WM B TPYIIE) IJIaH pelieHus MPo0sieMbl (BBITOJHEHUS IPOCKTA).
noaOUpaTh K Kaxa0u mpobieme (3a1a4ue) aieKBaTHYIO € TEOPETHIECKYIO MOJIETTb.

paboTasi o NPEeJI0KEHHOMY ¥ CaMOCTOSITETIbHO COCTABIEHHOMY IUIaHy, UCTIOJIb30BATh HAPSAY C
OCHOBHBIMH U JIOTIOJIHUTENbHBIE CPEJCTBA (CIIpaBOYHAs JINTEPATYPa, CI0KHBIE IPUOOPHI,
KOMIIBIOTED).

IUTAHUPOBATh CBOIO MHAMBUAYAIBbHYIO 00pa30BaTebHYIO TPAEKTOPHUIO.

paboTaTh MO CAMOCTOSITETILHO COCTABIEHHOMY IUIaHY, CBEPASCh C HUM M LENbIO JeSITeIbHOCTH,
UCIPABIIsAs OMKOKHU, UCTIOIb3YsI CAMOCTOATEIBHO MO1I00paHHBIE Cpe/ICTBa (B TOM uncie u HTepHer).
CBOOOJTHO MOJIB30BATHCS BHIPAOOTAHHBIMU KPUTEPUSMHU OLIEHKH U CAMOOLIEHKH, UCXOAS U3 LENU U
UMEIOLINXCS KPUTEPUEB, Pa3Inyasi pe3yibTaT U CIIOCOObI 1eHCTBUH.

B X0/1€ IPEJICTABJICHUS IPOEKTA JaBATh OLIEHKY €ro pe3ysibTaTaM.

CaMOCTOSITENIbHO OCO3HABATh MPUYMHBI CBOETO YCIIEXa WM HEyCleXa U HaXOAUTh CIIOCOOBI BBIX0J1a U3
CUTYallUH Heycrexa.

YMETb OLIEHUTH CTEIIEHb YCIENIHOCTH CBOEH MHANBUAYAIbHON 00pa30BaTeIbHON JESITENIbHOCTH.
JlaBaTh OLIEHKY CBOMM JIMYHOCTHBIM KaueCcTBaM U 4epTaM XapakTepa («KaKoB 51»), ONPEeIsATh
HAIpPaBJIEHUS! CBOETO Pa3BUTHUS («KAKUM 51 XOUY CTATbh), «4TO MHE JUIsl 3TOTO HAJI0 CAENIATHY).
cpeAcTBOM (pOpPMUPOBAHUS PEryIATUBHBIX Y'Y [l city’kaT TeXHOIOrusa NpoOIeMHOro quanora Ha dTamne
U3ydeHHsI HOBOT'O MaTeprasa U TEXHOJIOTHsI OIIEHUBAHMsI 00pa30BaTENbHBIX JTOCTHKEHNHN (YIeOHBIX
YCIIEXOB).

losnasamenvuvie YVJ/]:
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aHaJM3UPOBATh, CPABHUBATh, KIIACCU(UIIUPOBATH U 0000IIATH TOHITHUS:

JIaBaTh ONpe/IeJICHUE TIOHATHSAM HAa OCHOBE N3YYEHHOTO Ha PAa3IMYHBIX MPeIMeTax y4eOHOTo
Marepuaa;

OCYIIECTBIISATh JIOTHYECKYIO OTEPALIUI0 YCTAHOBJICHUS POAO-BHIOBBIX OTHOIICHUH;

000011aTh TOHATHS — OCYIIECTBIISTH JOTMYECKYIO OTEPALHIO NIEPEX0a OT MOHATHUS C MEHBILIUM
00BEMOM K IOHATHIO ¢ OOJIBIINM 00BEMOM;

CTPOUTBH JIOTUYECKOE PACCYKJCHHE, BKIIOYAIOIIEe YCTAaHOBICHUE IPUIMHHO-CIIEICTBEHHBIX CBSI3EH;
CO371aBaTh MOJICJIU C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK 00BEKTa, TPeoOpa30BhIBATH MOJIEIIN
C LIETIbIO BBISIBJICHUS OOIINX 3aKOHOB, ONPENENSIONUX JAHHYIO IPEIMETHYIO 00JIacTh;
IPEICTAaBIATh HHPOPMAIHIO B BH/IE KOHCIIEKTOB, TaOJIHII, CXEM, IPaHKOB;

npeoOpa3oBbIBaTh HH(GOPMALIKIO U3 OJTHOTO BUA B APYrOd M BEIOUPATh y100HYIO0 11s ce0st hopmy
(uKcauy U MpeaCcTaBIeHUs HHPOPMALHH;

NPEICTaBIATh HH(POPMAIHIO B ONITUMAIILHON (hOpME B 3aBUCUMOCTH OT aJpecara;

HOHUMAsl TIO3ULIMIO IPYTOT0, PAa3INYaTh B €r0 peUd: MHEHHE (TOUKY 3PEHHS), JOKa3aTeIbCTBO
(aprymeHTsl), (hakThbl; TUIIOTE3bI, AKCHOMBI, TEOPUH. /)11 7TOr0 caMOCTOSITEILHO MCIIOJIb30BATh
pa3IUyYHBIC BUBI YTCHUS (M3ydaroliee, IPOCMOTPOBOE, 03HAKOMUTEIBHOE, IIOMCKOBOE), IPUEMBI
CITyIIaHUS;

caMOMYy CO3/1aBaTh UCTOYHHKH MH(OpPMAIIMU pa3HOTO TUIA U JUIS Pa3HBIX ayAUTOPHI, COOMI0IaTh
UH()OPMAIIMOHHYIO TUTHEHY M IIpaBUJIa HH(POPMAIIMOHHOI Oe301acHOCTH;

YMETh HCIIOJIb30BaTh KOMITBIOTEPHBIE U KOMMYHUKAIIMOHHBIE TEXHOJIOTHH KaK HHCTPYMEHT IS
JOCTHKCHUS CBOMX LIEJIEH;

YMETh BBIOMpATh aJIeKBAaTHBIE 3a/1a4€ HHCTPYMEHTAIbHBIE IPOTPaMMHO-ANIIAPATHBIE CPEACTBA U
CEPBHCHI.

CpenctBoM dopmHupoBaHus O3HABATENIbHBIX Y'Y ] cityxaT ydeOHbIN MaTepuai U NPOAYKTUBHBIE 3a/1aHUS
yueOHHKa, HalleJIeHHbIe Ha 1—4-1 JINHUK Pa3BUTHSL:

- OCO3HaHUe poiiu BemecTB (1-1 TuHUS pa3BUTHS);

- paCCMOTPCHUC XUMHUYCCKUX IIPOLECCCOB (2'5[ JIMHUA pa3BI/ITI/I$I);

- HCIOJb30BaHNE XUMHYECKHUX 3HAHUI B 6I>ITy (3 -5 JINHUA paSBI/ITI/ISI);

- 00BsCHEHUE MHpa ¢ TOYKH 3pCHUA XUMUHN (4'5[ JIMHHUA paSBI/ITI/Iﬂ);

- OBJIaJIEHUE OCHOBaMH METO/IOB €CTECTBO3HAHMUS (6-51 TUHUS Pa3BUTHS).

Kommynuxamuenwvie YVJ]:

vVV VYV VYV VYV

>

OTCTauBasi CBOIO TOUKY 3PEHUS, TPUBOJAUTH APTYMEHTHI, TOATBEPXKIas UX pakramu;

B JICKYCCHUU YMETh BBIBUHYTh KOHTPApPTyYMEHTHI, iepedpa3upoBaTh CBOIO MBICIH (BIIaJCHIE
MEXaHHU3MOM SKBHUBAJICHTHBIX 3aMEH);

YUUTHCSA KPUTHIHO OTHOCUTHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM MPU3HABATH OIIMOOYHOCTH CBOETO
MHEHHUSI (€CJTM OHO TaKOBO) M KOPPEKTHUPOBATH €T0;

MMOHUMas MO3UIIMIO APYTOro, pa3anudarh B €r0 peun: MHEHHUE (TOUKY 3pEHUs), 10Ka3aTeIbCTBO
(aprymeHTsl), GaKThl; TUHIIOTE3bI, AKCHOMBI, TEOPHUH;

YMETh B3TJISIHYTh HA CUTYallMIO C MHOM MO3UIIMH U JIOTOBAPUBATHCS C JIFOJbMHU UHBIX MO3ULINN;
cpenctBoM (popMUpPOBaHUS KOMMYHUKATUBHBIX Y Y [ CIy»aT TEXHOJIOTHS MPOOJIEMHOTO Juanora
(moOyX MarIKi U TOBOASAIIMI AUAJIoT) U paboTa B MaJbIX TPYIINaX, TAK)KE UCIOIh30BaHUE HA
YpOKax 3J€MEHTOB TEXHOJIOTHH TTPOTYKTUBHOTO UYTEHUS,

MPEAMETHBIMH pE3yJIbTaTaMU U3yUYEHUs MpeAMETa « XUMHUS» SABISIIOTCA CIAEAYIOIINE YMEHHUS:

1-9 muHus Pa3BHUTHA — OCO3HAHUEC POJIK BEIICCTB:

— OOBACHATH (PYHKIIMH BEILIECTB B CBSI3U C UX CTPOCHUEM.



2-51 TUHUS Pa3BUTHSI — PACCMOTPEHHE XUMUYECKHUX IPOLIECCOB!

— XapaKTepU30BaTh XMMUYECKUE PEAKLIUH;

— 00BACHATH pa3IMyHbIE CIIOCOOBI KIACCU(PHUKALIMY XUMUYECKUX PEaKIHii.
— IIPUBOJUTH NIPUMEPHI PA3HBIX TUIIOB XUMUYECKUX PEAKLIUM.

3-51 JINHUS Pa3BUTHUS — HCIIOJIb30BAaHHE XUMUYECKUX 3HAHUHN B OBITY:

— HUCIIOJB30BAaTh 3HAHUA 110 XUMUU OJIA OINTHUMAaJIbHOM opraHnu3anuun 60pB6BI C I/IH(I)CKLII/IOHHBIMI/I
3360HeBaHI/IHMI/I, BPCOAUTCIIIMA JOMAIITHETO U an/chaz[e6Horo XOBHﬁCTBa;

— TOJIb30BAThHCS 3HAHUSIMU 110 XMMHHU [IPH UCIIOJIB30BAHUU CPEJICTB OBITOBOM XUMUH.

4-s1 TUHUS PA3BUTHS — OOBSICHATH MHUP C TOUKHU 3PCHUS XUMHUH:

— HaXOJIUTh B MPHUPO/Ie 00IIMEe CBONCTBA BEIIECTB U OOBSICHATH UX;

— XapakTepHU30BaTh OCHOBHBIE YPOBHU OPraHU3alui XUMUYECKUX BEUIECTB.

5-5 TMHUS PA3BUTUS — OBJIAJICHHE OCHOBAMHU METO/IOB MO3HAHUS, XapaKTEPHBIX JIJISl €CTECTBEHHBIX HAYK:
— IIOHUMATh POJIb XUMUYECKHUX IPOLIECCOB, MPOTEKAIOIIUX B IIPUPOJIE;

— YMETbh NPOBOJAUTH IPOCTEUIINE XUMUUYECKUE IKCIIEPUMEHTBI.

6-s1 TUHUS Pa3BUTHA — YMCHUC OLICHHUBATD IMOBCACHUEC YCJIOBCKA C TOUYKU 3PCHUSA XHMHYECKOH 0€30I1acCHOCTH
0 OTHOIICHHIO K YCJIOBEKY U IIPUPOICL:

— XapaKTCPU30BaAThb 3KOJIOTHICCKUC HpO6J’I€MH, CTOAIIHC IICPEA YCTIOBECYCCTBOM;,

— HaXxOJUTb IPOTUBOPEUMS MEX]Ty JAEITEIbHOCTBIO YellOBeKa U IPUPOAOH U Ipeularath Cloco0bl yCTpaHEHHS
9TUX POTUBOPEUUIL;

— OOBSICHATD U JOKa3bIBATb HeO6XOI[I/IMOCTB 6epe>KHor0 OTHOIICHHSA K IPHUPOAC,

— IPUMEHATh XUMHUUYECKUE 3HAHUS AJI1 OpTaHU3aIK U TUIAHUPOBAHHS COOCTBEHHOTO 3J0POBOTO 00pa3a
JKU3HH U IeITeIIbHOCTH, OJIaronoayyusi CBOEH CEeMbU U OJaronpusTHON cpeibl 0OMTaHUS YeJIOBEUECTRA.

IlIpeomemmnoie pezyromamot:

» yMmeHne 0003HaYaTh XUMUYECKHE AIIEMEHTHI, Ha3bIBATh MX U XapaKTEPH30BATh Ha OCHOBE TIOJIOKEHUS
B nepuoanueckon cucreme /1. 1. Menneneena;

» (opMyJIHpOBaHHE N3YICHHBIX MOHATHI: BEIIECTBO, XUMHUYCCKHI JIEMEHT, aTOM, MOJICKYJIa, HOH,
KaTHOH, aHUOH, MIPOCTOE U CJIO0KHOE BEUIECTBO, XUMHUECKasl PeaKlrs, BUIbl XMMUYECKUX PEAKIIUH U T.
I.;

» omnpezeneHue o GopMyaM COCTaBa HEOPrAaHUYECKUX M OPraHUYECKHUX BEIECTB, BAJICHTHOCTH
ATOMOB XMMHYECKHUX JIEMEHTOB WJIH CTETICHH UX OKUCJICHUS;

» TOHUMaHuEe UH(POPMAITUK, KOTOPYIO HECYT XMMHUYECKHE 3HAKU, (POPMYJIbI ¥ YPABHEHHSI,

» yMeHHe KJIacCH(PUIIMPOBATH MPOCThIE (METAILIBI, HEMETAILIBI, OJIarOPOIHBIC Ta3bl) M CJIOKHBIC
(OuHapHbBIE COEAMHEHMSI, B TOM YUCIIC U OKCHJIBI, & TAKXKe TUAPOKCUIBI —KHUCIOTHI, OCHOBAHHSI,
aMmdoTepHbIe TUAPOKCHUIBI —H COJIM) BEIIECTBA,

» (opmynupoBaHHe MEPUOTUICCKOTO 3aKOHA, 00BSICHEHHE CTPYKTYPhI U HH(POPMAIIUU, KOTOPYIO HECET
MepuoauyecKasl cucteMa XuMudeckux amemeHToB /. . MenneneeBa, paCKpbITHE 3HAYEHUS
MEePUOIUYECKOT0 3aKOHA;



YMEHHE XapaKTepU30BaTh CTPOCHHE BELECTBA —BUAbl XMMUUECKUX CBSI3€H U TUIIBI KPUCTAUNINYECKUX
pPEUIETOK;

OIMCAaHUE CTPOEHUS ATOMOB XMMHUYECKHUX JIEMEHTOB C OPAIKOBbBIMU HOMepaMu 1—20 u 26,
0TOOpa)keHHE UX C IIOMOLIBIO CXEM;

cocTaBiieHHe (HOPMYJ OKCHUJIOB XMMUYECKHUX 3JIEMEHTOB U COOTBETCTBYIOUINX UM T'HIPOKCHIOB;
HalKCaHUe CTPYKTYPHBIX (POPMYIT MOJIEKYJIAPHBIX COETUHEHNUN U (POPMYIIBHBIX €TUHHI] HOHHBIX
COEIMHEHUH 110 BaJICHTHOCTH, CTEIIEHU OKUCJIEHUSI UJTU 3apsily HUOHOB;

yMeHue (popMyJInpoBaTh OCHOBHBIE 3aKOHBI XUMHUH: IOCTOSHCTBA COCTaBa BELIECTB MOJIEKYJISIPHOTO
CTPOEHMSI, COXPAHEHHS MAaCcChl BEILIECTB, 3aKOH ABOrajpo;

yMeHue (GpopMyJInpoBaTh OCHOBHBIE IOJIOXKEHHUS AaTOMHO-MOJIEKYJISIPHOTO YUYEHHS U TEOPUU
AIIEKTPOJINTUYECKON JUCCOLMALNY;

OIIpeZIeIICHUE PU3HAKOB, YCIOBHUM NPOTEKAHMs U IPEKPALEHUS XUMUYECKUX PEAKLU;
COCTaBJICHHE MOJIEKYJISIPHBIX YPAaBHEHUH XUMHUYECKUX PEAKIIMI, IOATBEP)KIAIOIIUX 00IIIHe
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMUYECKUX BEILECTB U OTPAKAIOIIUX CBI3U MEXKIY
KJaccaMH COCIUHCHMIA,

COCTaBJIEHUE YPAaBHEHHUH peaklUi ¢ ydacTHEM 3JIEKTPOJIMTOB TaKXKe B HOHHOM (hopme;

oIpesiesIeHUE 110 XUMUYECKUM YPaBHEHUSAM IPUHAJIEKHOCTU PEAKIUH K OIIPEIeIEHHOMY TUITY WU
BHJLY;

COCTaBJICHUE YPABHEHUM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI C IIOMOILBIO METO/1A
JIEKTPOHHOTO OallaHca;

IIPUMEHEHHE MTOHATHH «OKHCIEHUE» U «BOCCTAHOBICHHUE» JJIS XapAaKTEPUCTUKN XUMUYECKUX CBOMICTB
BEIIIECTB;

OIpeJIeJIEHUE ¢ IOMOIIBIO0 KaYeCTBEHHBIX PEAKIMN XJIOPHI-, CyIb(haT-u KapOOHAT-aHUOHOB U
KaTHOHAa aMMOHUS B PacTBOPE;

00BSICHEHUE BIUSHUS Pa3InYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKHX peaKiuil;

YMEHHE XapaKTepU30BaTh MOJ0KEHUE METAJUIOB U HEMETAJIOB B IEPUOAUYECKOM cucTeMe
3JIEMEHTOB, CTPOEHHE UX ATOMOB U KPUCTAJIOB, 00IIMe GU3NYECKUE M XUMUYECKHE CBOICTBA;
00BsICHEHUE MHOT000pa3usl MPOCTHIX BELIECTB SBJICHUEM aJUIOTPOIIHH C YKa3aHUEM e€ MPUYNH;
YCTaHOBJIEHHME Pa3IMuui THIPO-, IUPO-U IEKTPOMETAIUTYPIrUi MMJUTFOCTPUPOBAHNE ITUX PA3INUUM
pUMepaMu MPOMBILIUIEHHBIX CIOCOOOB MOJIy4Y€HUSI METAIIJIOB;

yMEHUE J1aBaTh 0011yI0 XapakTepucTuky 3nemenTos I, I, VIIA rpymnmn, a Taxke BoJ1opoJia, KUCIOPOAa,
azoTa, cepbl, pochopa, yriaepoaa, KpeMHHUS U 00pa30BaHHBIX UMH IPOCTHIX BEIECTB M BaKHEHIINX
COEZMHEHUH (CTpOeHUE, HaX0X/IeHHE B IPUPO/Ie, oTy4YeHue, pru3nuecknue 1 XMuMUYeCKrue CBOMCTBA,
PUMEHEHNE);

YMEHHUE OMUCHIBATh KOPPO3HIO METAIIJIOB U CIIOCOOBI 3aIIUTHI OT HEE;

YMEHHE MTPOU3BOIUTH XUMUYECKUE PACUETHI C UCTIOIb30BAaHUEM MOHATHI «MaccoBast 0Jisl BEIIECTBa B
CMeCH», «KOJMUYECTBO BEIIECTBA», «MOJISIPHBIA 00BEM» 10 GOpMysIaM U ypaBHEHHSIM PEAKIIMA;
OINMCAHNE CBOMCTB U MPAKTUUYECKOI0 3HAYEHUS U3YUEHHBIX OPraHUYECKUX BEILIECTB;

BBINOJIHEHHE 0003HAUEHHBIX B IPOTpaMMe SKCIIEPUMEHTOB, paclio3HaBaHUE HEOPraHMYECKUX
BEIIECTB 10 COOTBETCTBYIOIINM ITPU3HAKAM;

co0utro/IeHre paBuil 0€30MacHON paboThl B XUMUYECKOM KaOuHeTe (J1abopaTopuH).
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JlocTIKeHHI0 O0y4aroIMMUCS JIMYHOCTHBIX W METalpeAMETHBIX pe3ylbTaToB o00ydeHus Oyzaer
CIIOCOOCTBOBATh UCIIOJIb30BAHUE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI:

Hrposbie TexHONMOrNY;

Mertox npoeKToB;

Texnonorns JICM,;

TexHonorus MaCTepCKUX;

TexHonoruu ypoBHeBoi nuddepeHranmu;
NudopmaninoHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH,

310poBBecOEperaromnue TEXHOJIOTHH.

®opMbl, NEPUOANYHOCTH U MOPAJAOK TEKYIEro KOHTPOJIS YCIIeBAeMOCTH U MPOMEKYTOYHOM
aTrecTauuu 00y4aruuXxcs



Bunast 1 popMbI TEKyIIEro KOHTPOJIS:

- YCTHBIA (MHAMBHUIYAJIbHBIM WM (DPPOHTAIBHBIA OMNpOC, pelleHHe y4eOHO-II03HaBaTeIbHbIX
(;mormueckux) 3aaay, 3ammTa pedeparos, JOKIAI0B, IPOEKTOB, coOeceI0BaHNE, 3a4eT U 11.p.);

- NHUCBMEHHBIM (JOMaliHue paboThl, NPOBEPOUYHBIE PAOOTHI, J1a0OpaTOpHbIE, MPAKTUYECKHUE
paboThI, KOHTPOJIbHBIE PAOOTHI, TECTOBBIC 3a7aHus (B TOM 4Hcie ¢ ucnois3zoBanueM UKT), pemenne
y4eOHO-TI03HABATENIbHBIX (JIOTUUECKHX ) 33]1a4 | JIp.)

- HaKOIIUTEJIbHAs CUCTEMA OLICHKHU U JIp.

Texywuii KOHMPOAL yCneeaemocmu - 3T0 CUCTEMAaTUYecKask IPOBEpKa 3HaHUI 00ydJaroLuxcs,
IPOBOJIMMAs YUUTEIEM Ha TEKYIIUX 3aHATHAX B COOTBETCTBUHU C yueOHOH mporpammoii. Texymiuit
KOHTPOJIb YCIIEBAEMOCTH OOYYAIOLIMXCA B ILIKOJE OCYIIECTBISIETCS YUYMTEISIMM IO S-0ayuibHOM
cucreMe (MUHUMAJIbHBIN Oaiut - 1; MaKCUMaIbHbBIN Oai- 5).

Temamuyueckuii KOHMPOIbL 3AKIIOYACTCS B MPOBEPKE YCBOCHHUS MPOrpaMMHOIO Marepualla Io
Ka)KJI0M KpYIHOU TeMe Kypca.

IIpomedsxcymounas ammecmayusi — 3TO OLIEHKA KauyecTBa OCBOECHUs OOYYaIOLIMMMCS KaKOMW-
00 JacTH (4acrteil) TeMbl (TeM) yueOHOTO IpeaMeTa, Kypca, TUCIHUILTHHBI (MOJYJIs) IO OKOHYaHUU
UX U3Yy4EHHs 110 UTOraM yueOHOro nepuoja (4eTBepTH, MoJIyrous, roja).

Hmoeosas ammecmayus — 3TO OLEHKAa CTENEHW M YPOBHS OCBOEHMSI BBITYCKHHUKAMU
00pa3zoBaTeNbHON IPOTrPaMMBI 110 3aBEPLICHUH OCHOBHOI'O OOIIEro U CpeAHero odIero o0pa3oBaHus
JUIS  ONpPENENEHUs]  COOTBETCTBUS  pE3YJIbTAaTOB  OCBOEHUS  OOYyYalOIIMMHUCA  OCHOBHBIX
00pa3oBaTeNbHBIX MPOrpaMM TPeOOBAaHUAM 00pa30BATEIBHOIO CTAaHIAPTA. Ilenarornueckuii
ayIUT — HE3aBHCHMas OLEHKAa 3HAHUN y4yeOHOro IpeaMeTa y4allMMHCS, MOJIHOTa U IMPOYHOCTh
YCBOGHMsI Y4eOHOro MaTepuaja Ha BCEX CTYNEHSAX IIKOJIBHOTO 00pa3oBaHUs (HAyaJbHOIO,
OCHOBHOT0, CPEJIHET0). ATTECTAllMOHHBIA MaTepuall — KOHTPOJIbHO-U3MEPUTENIbHbIE MaTepUabl s
MIPOBEACHUS aTTecTaluu yyamuxcs 2-10 kiaccos.

BBoaHBII KOHTPONIb ydaluxcs - Mpoueaypa, IpoBoauMas B Hayajle y4eOHOTo roja ¢ IelbIo
OIIpEEIICHUS CTENIEHU COXPAaHEHUs MTOJIyYEHHBIX paHee 3HAaHUM, YMEHUIN U HaBBIKOB B COOTBETCTBHHU
C TOCYIapCTBEHHBIM 0011€00pa30BaTEIbHBIM CTAaHAAPTOM.

OTMeTka - 3TO pe3ynbTaT Ipolecca OLEHUBAHMSA, KOJIMUYECTBEHHOE BBIpAKEHHE Y4EOHBIX
JOCTHKEHHUM o0ydaromuxcs B udpax.

OneHka y4eOHBIX JOCTHKEHHHM - 3TO MIpoOIlecC MO YCTAaHOBJICHHMIO CTENEHU COOTBETCTBHUS
peaJIbHO JOCTUTHYTHIX PE3yNbTAaTOB IJIAHUPYEMbIM HeNsiM. OlLleHKe MOoJIeKaT Kak 00bEM,

CHCTEMHOCTb 3HAaHUM, TaK U YPOBEHb PAa3BUTHS MHTEIUIEKTA, HABBIKOB, YMEHUH, KOMIIETCHIINH,
XapakTepu3yolue ydeOHble JOCTHKEHHS yUeHHKa B yUeOHOH e TeTbHOCTH.
KoHTpob Tekyiiel ycneBaeMocTH 00y4arouxcs MOKET IPOBOAUTHCA B CIEYIOMIMX (opMax:
a) KOHTPOJIbHBIE pabOTHI;
0) npoBepouHbIe pabOTHI (110 33AAHUI0 AIMUHUCTPALIUN);
B) MpaKTUYECKHE pabOThI;
r) 1abopaTopHbIe pabOTHI;
1) CaMOCTOSITeNIbHBIE paOOTHl (B TOM YHCJE IO BapHaHTaM WM MO WHIMBUAYAIbHBIM
3a/TaHHSM);
e) 3amuTa pedepaTtoB (TBopUeCKUX padoT);
K) tuddepeHnpoBaHHbBIE 3aUETHI;
3) cobeceoBaHme;
1) TECTUPOBAHUE;
K) YCTHBIH 0mpoc;
J) IpoBEepKa JOMAIIHUX 3aJaHUi (B T.4. MHAWBUAYAJIbHBIX 3a/IaHUH, TBOPUECKUX PAOOT.

@DopMblI OPraHU3aliy MNO3HABATEILHOM 1eTeJbHOCTH ¢ o0yqarommmucs (®OII/):

HNuanBuayansHas padora o0yJaronmxcs Ha YpOKe MOApa3yMeBaeT OTJENbHYIO CaMOCTOSTEIbHYIO padoTy,
10/100paHHYI0 B COOTBETCTBUHU C YPOBHEM €I0 MOJITOTOBKHU:
— pabora 1o KapToyKam;

— pabora y 10CKH;
— 3aloJIHEHUE TaOJIuII;



— HamucaHue pedeparos, J0KIAI0B;

— paboTa ¢ yueOHHKaMU;

— paboTta Cc pasTUYHBIMH WH(GOPMAIMOHHBIMU HCTOYHHKAMU: y4eOHO-HAyYHBIMH TEKCTaMHU, CIPAaBOYHON
JUTEPATYPO, CPECTBAMHU MacCOBON HH(pOPMAIUH (B TOM YHUCIIC IIPEJICTABICHHBIX B 3JICKTPOHHOM BH/IC)
@poHTaTbHAS padoTa:

— Oecena;

— o0cyxeHue;

— CpaBHEHWUE;

— TECT U T. 1.

CormacHo yuyeOHOMY IUIaHY IITKOJIBI HA U3ydyeHne XuMuH B 11 kimacce orBoautes 34 daca B roja u3 pacyera: 1
yac B HENENI0 U3 QeaepalbHOro komroHeHTa (34y4eOHBIX HENeNH), B TOM 4ucie | Jac Ha MpOBEACHUE
KOHTPOJIbHBIX paboT, 2 yaca Ha MPOBe/IeHNE MPAKTHUECKUX padoT.

IJTAHUPYEMBIE JIMYHOCTHBIE n METANIPEIMETHBIE
PE3YJIBTATBI OCBOEHUSA KYPCA XUMHUHU

Juunocmuvimu pe3ynrvmamamu W3y4eHUs TpeaMeTa «XUMHUs» SBISIOTCA (OPMUPOBAHUE U
pa3BUTHE CIEAYIOIIUX YMEHUM:

e B LIEHHOCTHO-OPUEHTAIIMOHHOW cepe — YyBCTBO TOPIOCTH 32 POCCHMCKYIO XMMHYECKYIO HayKy,
ryMaHU3M, OTHOIICHHE K TPYAY, 1IeJIeyCTPEMICHHOCTb;

e (GopMHpOBaHHME IIEHHOCTH 3JI0POBOTO M 0O€30macHOro oOpas3a KU3HMU, YCBOCHHE TIPABHUII
WHIUBUAYAIBHOTO U KOJUJIGKTUBHOTO O€30MacHOr0 TMOBEACHHS B UPE3BBIUANWHBIX CHUTYaIUsX,
YTPOXKAIOUINX KU3HU U 3J0POBbIO JIIOJIEH;

e B TpyAOBOH cdepe — TOTOBHOCTb K OCO3HAaHHOMY BBIOOpY JAanbHelIIed oOpa3oBaTeabHON
TPaeKTOpUH;
e B IIO3HAaBaTeNbHOW (KOTHUTHBHOM, HWHTEJUIEKTyaJdbHOH) cdepe — YyMEHHME YIpaBIATh CBOEH

ITO3HABATENIBHOMN NEATEIBbHOCTBIO.

e (QopMUpOBaHHE OCHOB OHKOJIOTMUECKON KYJIbTYpbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOT0 MBIIIJICHNs, PAa3BUTHE OIbITA JKOJOTMYECKH OPUEHTHPOBAHHOW peQIIeKCUBHO-
OLICHOYHOM U MPAKTUYECKOU NESATEIBHOCTH B )KU3HEHHBIX CUTYaLIMSIX;

Memanpeomemuvimu pe3yibmamamu W3y4eHUs Kypca «XUMHUS» SBISIIOTCA (opMUpOBaHUE U
pa3BUTHE CIENYIOIIUX YMEHUMH.

BeinycKkHUK Hay4uTCs:

* YICTIOJIb30BaTh YMEHMSI M HABBIKU PA3JIMYHBIX BUJOB IIO3HABATEIBHOMN JEATEIBHOCTH, IPUMEHEHATh
OCHOBHBIE METO/IbI TO3HAHUA (CHCTEMHO-UH(POPMALIMOHHBIN aHAJIN3, MOJICIIMPOBAHUE) JJIsl U3YUEHUS
Pa3INYHBIX CTOPOH OKPY’KAOIIEH IEHCTBUTEIBHOCTH;

* MCII0JIb30BaThOCHOBHBIE HMHTEJIEKTYyalbHbIE oONepauuu: (GopMyTupoBaHHE TUIIOTE3, aHAIU3 U
CUHTE3, CpaBHEHHUE, 00OOIIeHHEe, CUCTEeMaTH3alis, BBIIBIECHHUE NMPUYMHHO-CIEICTBEHHBIX CBA3EH,
MTOKMCK aHaJIOTOB;

* YMETb I'€HEpPUPOBATH UJIEH U OIPEIENIATh CPEICTBA, HEOOXOAUMBIE IS UX peau3alii;

* yMETh OMNpEAeNsATh LEeNU W 3aJaud JeSATeIbHOCTH, BBIOMpaTh: CpPEACTBA pealu3aluy Leaud U
MIPUMEHSITh UX Ha MPAKTHKE;

MCIOJIb30BaTh PA3IMYHbIC UCTOYHUKHU JUIS TTOJIYYCHUS XUMUYEeCKOH HH(POpMAIUH, TOHUMATh
3aBHCHMOCTH COJIEpKaHUS U (POPMBI MIPeICTABICHHS HHPOPMAIIMH OT IIefiell KOMMYHUKAIINH U a
Pezynamuenvie YY/I:



BbInycKHUK HAYyYHTCS:

- CaMOCTOSTEILHO OOHAPYKHUBATh U (HOPMYIHUPOBATH YIEOHYIO MPOOIEMY, OIPECIATh 1IETh
y4eOHOM e TeNbHOCTH;

- BBIJIBUTATh BEPCUU PEIICHUs IPOOJIEMbI, OCO3HABATh KOHEUHBIN pPe3ybTaT, BRIOUPATh U3
MPEAJIOKEHHBIX U UCKATh CAMOCTOSITEILHO CPEJICTBA JOCTUXKEHUSI 11EJIH;

- COCTaBJIAThH (MHAUBHUIYAJILHO WU B TPYIIIIC) TUIAH PEIICHUS TIPOOIEMBI,

- paboTas 1o IUIaHy, CBEPSITh CBOM JCHCTBUS C LENbIO U, IPU HEOOXOAUMOCTH, UCIPABIATH OMIMOKU
CaMOCTOSITEIILHO;

- B IMAJIOTE€ C YYUTEJIEM COBEPIICHCTBOBATh CAMOCTOSITENILHO BHIPAOOTAHHBIE KPUTEPHUH OLICHKH.
Ho3nasamenvnuvie YY/I:

BbINyCKHUK HAYYUTCSH:

- aHaJIM3UPOBATh, CPABHUBATH, KIACCU(PUIMPOBATh U 00001IaTh (GaKThl U SIBICHUS. BBIABIATH
MIPUYMHBI U CIEJICTBUS MIPOCTHIX SBJICHUM.

- OCYIIECTBIISITh CpaBHEHHUE, KIACCU(PUKAINIO, CAMOCTOATEIHLHO BBIOMPAs OCHOBAHHUS W KPUTEPHUU
JUIS YKA3aHHBIX JIOTHYECKHUX OTepaliuii;

- CTPOUTB JIOTUYECKOE PacCykXIeHUE, BKIIOYAOIIee YCTaHOBICHNE TPUYNHHO-CIICICTBEHHBIX CBSI3CH.
- CO3/1aBaTh CXEMATHUUYECKHE MOJIEIH C BBIJICJICHHEM CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

- COCTaBJIATH TE3UCHI, PA3IMYHBIC BUJIBI TUTAHOB (TIPOCTHIX, CIIOKHBIX U T.IL.).

- MpeoOpa3oBbIBATH MHGOPMAITUIO U3 OJHOTO BUIA B APYroM (TaOIUILy B TEKCT H IIp. ).

- YMETh OTPECIIATh BO3MOKHBIC HCTOYHUKN HEOOXOUMBIX CBEJCHHM, IIPOU3BOJIUTH ITOUCK
nH(OpMAaIINY, aHATU3UPOBATH U OIICHUBATH €€ JJOCTOBEPHOCTH

Kommynuxamuenwvie YY/[:

BbInyCKHUK Hay4YuTCH:

- CaMOCTOSITEIbHO OPraHU30BBIBATh Y4eOHOE B3aMMOJEUCTBUE B IpymIe (OmpeneisaTh oOIIue LeH,
pacnpeensaTh poju, TOroBapyuBaThCs APYT ¢ APYTOM U T.10.).

- opmynrpoBaTh COOCTBEHHOE MHEHHE U TIO3UIIUIO, APTYMEHTUPYET UX.

- OCYIIECTBIISITh  B3aUMHBIM  KOHTPOJIb M  OKa3blBaTh B  COTPYJAHHYECTBE HEOOXOIUMYIO
B3aMMOITOMOIIIb.

- OPraHu30BbIBaTh U IUIAHUPOBATH Yy4eOHOE COTPYIAHHYECTBO C YYUTEIEM M CBEPCTHUKAMU;
OTpeAeNATh 1MW ¥ (QPYHKIUH YYACTHUKOB, CIIOCOOBI B3aMMOJECHCTBHS; IUIAHUPOBATH OOIIKE
Croco0bI paboTHI;

- Opathb Ha ce0s MHUIIMATUBY B OPraHU3allud COBMECTHOTO IEUCTBUSA (JI€TI0BOE IUJEPCTBO);

- BJIAJICTh MOHOJIOTHYECKON W JIMAJIOTUIECKON (JOpMaMH PeUd B COOTBETCTBUU C TPaMMATHUECKUMU
Y CHHTaKCUYE€CKHMMH HOPMaMHU POJHOTO SI3BIKA.

BeinmyckHuK Ha 0230BOM ypPOBHE IOJIYYHT BO3MOKHOCTh HAYYUTHCH:

—  WLIIOCMPUpPO8AmMs HA NPUMEPAX CMAHOBIEHUe U IBONIOYUID OP2AHUYECKOU XUMUU KAK HAYKU
HA pa3uuHbIX UCTIOPUYECKUX dMANax ee paseumusi;

—  UCNONb308AMb  MemoObl HAYYHO20 NO3HAHUA NPU  GbINOJHEHUU NPOEeKmo8 U YueOHO-
UCCNe008amenbCKux 3a0ay  no  UYYEeHUro COUCms, Cnocobo8 noaydeHus U pacno3HA8aHUs
Op2aHUYEeCKUX 6eujecms;

—  00vACHAMb NPUPOOY U CHOCOOLL 0OPA3Z0BANHUL XUMUYLECKOU CBA3U: KOBALEHMHOU (NOJAPHOU,
HEeNnoJIsIPHOU), UOHHOU, MeMmAalIu4eckol, B000POOHOU — C UYelbld ONpedeleHUs XUMU4eckou
AKMUBHOCTU BEUEeCmE;

—  YCMaHaenueamv 2eHemuyecKylo C6A3b MedcO0y KIACCAMU Op2aHU4ecKux eeujecme OJisl
000CHOBAHUS NPUHYUNUATILHOU B03MONCHOCMU NOJYYEHUS] OP2AHUYECKUX COOUHEHUU 3A0aHHO20
coCmasa u cmpoenus;

—  YCMaHaenueamsv 83auMOCesA3U Mexcoy akmamu u meopueu, NPUYUHol U creocmeuem npu
aumanuse NpooIeMHbIX CUmMyayuti U 0OOCHOBAHUU NPUHUMAEMbIX PeuleHuli HaA OCHO8E XUMUYECKUX
SHAHUU.

I[InanupyemMble pe3yjbTaThl 0CBOEHHS MEKINCHUIIMHAPHOW MPOrpaMMbl

«@opmupoBanue UKT-koMneTeHTHOCTH 00y4YaIOLIUXCH»



Odukcarus N300paKeHUN U 3BYKOB
» O0paboTka 1 MOUCK HHPOPMAITIHI
Cosznanue rpaduieckux 00BEKTOB
Co3naHne My3bIKaJIbHBIX U 3BYKOBBIX COOOILIEHHI
AHanu3 uHpopMaIu, MaTeMaTHIeckast 00paboTKa JaHHBIX B HCCIICTOBAHUU
Co3nanue, npeJcTaBiIeHUE U Iepeiaya COOOIeHUI
Co3nanue MMCbMEHHBIX COOOLICHUI
Co3nanue, BOCOPUATHE U MCIIOJIb30BaHUE TMIIEPMEINACO00IEHHH

[InanupoBaHue ACATEIBHOCTH, YIIPABICHUE U OpPraHU3alus
MonenupoBaHue, IPOCKTUPOBAHKE U YIIPABICHUE
[Touck u opranu3zanus XpaHeHuss THPOpPMaLUU
KoMMyHHKaIMs ¥ COLMAIBHOE B3aUMOICHCTBUE

TakuMm oOpa3om, Ha TPOTSHKEHUHA OCHOBHOTO OOMIETO cpeHero oOpa3oBaHus 00ydJaroIuecs:
*r03HaKoMsTCA ¢ paznuuHbiMU cpenctBamu KT, ocBodAT o61mune 0e3onacHble ¥ 3prOHOMUYHBIE TIPUHIIUITBI
paboThI ¢ HUMH; OCO3HAIOT BO3MOXKHOCTHU pa3nuuHbIx cpenctB MKT s ucnonb3oBanus B 00yueHuH,
pa3BUTHsI COOCTBEHHOM MMO3HABATENbHOM EATEIBHOCTH U OOIIEH KYJIbTYpBHI.

*IIPHOOPETYT HABBIKM 00pabOTKH ¥ Morcka nHpopmanuu npu nomoutn cpeacts UKT; HaydaTcs BBOIUTH
pas3JIn4yHbIe BUbI HHPOPMALIMU B KOMIIBIOTEP: TEKCT, 3BYK, H300pakeHue, HU(PPOBBIE JaHHbIE; CO31aBaTh,
pellaKTUPOBaTh, COXPAHATh U IIepeiaBaTh rUIepMeIna COOOIIEHNUS.

*IIPHOOPETYT ONBIT paOOTHI C TUIIEPMETUHHBIMU HH()OPMAITHOHHBIMU OOBEKTAMH, B KOTOPBIX 00bEIHHSIOTCS
TEKCT, HarJsAHO-Tpadudyeckue n300pakeHus, HU(poBbIe TaHHbIC, HEMOBI)KHbIE U IBUKYIIHAECS
n300pakeHMsI, 3BYK, CCBUTKM M 0a3bl JAHHBIX M KOTOPBIE MOTYT MEpeaBaThCs Kak yCTHO, TaK ¥ C TOMOIIBIO
TEJIEKOMMYHUKALMOHHBIX TEXHOJIOTUHN MiIu pa3MmelaThes B MHTepHeTe.

*Hay4JaTCsl OIICHUBATH MOTPEOHOCTH B JOMOJHUTEIBHON HH(POPMAIINY JJISl peIIeHUs] YIeOHBIX 3a/1a4 U
CaMOCTOSITEJIbHOM IT03HABATEIbHON JEATEIIBHOCTH; OIIPEAENIATh BO3MOXKHbBIE HICTOYHHUKY €€ ITOJIy4YEHNS,
KPUTUYECKH OTHOCHTHCS K HH(OPMAIMH U K BBIOOPY HCTOUYHUKA HH(POPMAITIH.

OnHu HayyaTcs IIAHUPOBATh, IPOEKTUPOBATH U MOJICIMPOBATH IPOLIECCHI B IPOCTHIX YUEOHBIX U
IIPaKTUYECKUX cUTyanusax. B pesynbrare ncnonszoBanus cpeactB U uHcTpyMeHToB KT u MKT-pecypcos
JUIsl peLIeHUs] Pa3HOOOPa3HbIX y4eOHO-TIO3HABATENbHBIX M YUEOHO-TIPAKTHUECKUX 33/]a4, OXBAaThIBAIOIUX
coJIep’KaHue BCeX M3y4aeMbIX NMPEAMETOB, Y oOydaromuxcs OyayT cpopMupoBaHbl HEOOXOIUMBIE
YHUBEpCaJbHbIE YUeOHbIE ICHCTBUS U ClIelMalIbHbIe YIeOHbIe YMEHHSI, YTO 3aJI0’KUT OCHOBY YCIIEHITHON
yueOHOI NesATeNIbHOCTH B cpeiHel 1mikose. Hanpumep, mpy 0CBOGHUM JTMYHOCTHBIX EHCTBUI (opMUpyeTcs:
*KPUTHUYECKOE OTHOILIEHHE K MH(POpMAIMU U U30MPATEIbHOCTH €€ BOCTIPUATHS; yBaKEHHE K MH(POPMALIUHU O
YaCTHOM >KU3HU U MH(OPMALIMOHHBIM pe3yibTaTaM JAESITEIbHOCTH JPYTUX JIIOJIEH;

*OCHOBBI ITPAaBOBOM KYJIbTYphI B 00JIaCTH UCIIONIB30BaHUs HHPopManuu. [Ipy ocBOeHUH peryIsITUBHBIX
YHHUBEpPCAIbHBIX YUEOHBIX JEHCTBHUI 00ecTieunBaeTCs: OLEHKA YCIOBUH, alTOPUTMOB U PE3Y/IbTaTOB
NecTBUH, BBITIOIHIEMBIX B MH()OPMAIIMOHHOM CpeJie; *MCI0JIb30BaHUE PE3YIbTaTOB JEHCTBU S, Pa3MELIEHHBIX
B MH(OPMALIMOHHOM Cpefie, JUIsl OLIEHKH U KOPPEKIIUHU BBIITOJIHEHHOTO IEHCTBUS;

sco3ziaHue UQppoBoro NopTdHosno yueOHbIX JOCTH)EHUH ydamerocs. [Ipu ocBoeHnH MO3HAaBaTENbHBIX
yHHMBepcaibHbIX YueOHbIX AeiicTBuilt UKT urparot kiiroueByro posb B TaKMX 00IIey4eOHbIX YHUBEPCATbHBIX
JEUCTBUSAX, KaK:

*IIOMCK MH(OpMaLINK;
suxcanus (3anuck) MHGOPMAIMK C TIOMOLIBIO PA3TMYHBIX TEXHUUYECKUX CPEJICTB; CTPYKTYpHUpPOBaHHE
uH(popMalnu, e€ opraHu3anus 1 NpeAcTaBIeHUE B BUJE JUarpaMm, KapToCXeM, IMHUN BPEMEHH U TIp.;
*CO3/JaHME TPOCTBIX MeIua COOOILEHHIH;

*IIOCTpPOEHUE MpocTerux Mojenei 00bexToB U npoueccoB. KT sBnseTcs BaxXKHbIM HHCTPYMEHTOM JIJISt
dbopMHpOBaHNS KOMMYHHKATUBHBIX YHUBEPCAIBHBIX YUeOHBIX JeHCTBUH. [l 3TOr0 HCIONB3YIOTCS:
*00MEH runepMeInacoo0IeHUsIMU;

*BBICTYIUIEHHUE C ayIMOBU3YaIIbHON MOJAECPIKKOM;

s¢ukcanus Xxoqa KOJUIEKTUBHONW/JTMYHON KOMMYHUKAIINUN;

*0011eHNe B IUPPOBOH cpesie (3JEKTPOHHAs M0YTa, YaT, BUAeoKOHpepeHuus, popym, 611or). B coorBercTBIM
¢ peanmuzyemoit ®I'OC gesTenbHOCTHOM NMapaAurMoil 06pa3oBaHus CUCTEMA IIJIAHUPYEMbBIX Pe3yJIbTaTOB
CTPOUTCS] HA OCHOBE YPOBHEBOT'O MOAXO0AA: BBIAEIECHUS 0KUJAEMOI0 YPOBHS aKTyaJIbHOTO Pa3BUTHS
00JbpIIMHCTBA O0yYaOIIUXCs U OMIMyKalIIeld NepCcrleKTUBBI X pa3BUTHA. Takoi Moaxo/1 MO3BOJISET
OTIpeNIeNIATh JMHAMHYECKYIO KapTUHY PAa3BUTHUS 00YYaIOLINXCS, TOOUIPSATH MPOIBMKEHUS 00yJatoInXCs,
BBICTPAaNBaTh MHIUBUAYAJIbHbIE TPACKTOPUHU ABMKEHHS C YIETOM 30HBI OJIMKalIIero pa3BUTHS peOEHKa.

YV VVVYVYVYVYYVVYVYY



[Tnanupyemblie pe3yabTaTbl, OTHECEHHbIE K OJIOKY «BBIMTYCKHUK HAyYUTCS», BKIIOYAIOT TAKOW KPYT yueOHBIX
3ajiay, IOCTPOEHHBIX HA OIIOPHOM y4eOHOM MaTepHae, OBJlaJeHue KOTOPbIMUA IPUHIUIHAIBHO HEOOXOIMMO
JUISL yCIIEITHOTO O0YUYEHHs ¥ COLMAIN3ALUU U KOTOPbIE MOTYT OBITh OCBOEHBI MOJIABJISIONIUM OOJIBIINHCTBOM
00yyaroImuxcst IpH yCIOBUHU CIELUAIBHOM 1LieJIeHapaBlIeHHOW paboThl yuUTeNs.

JlocTirkeHue TUIaHUPYEMBIX PEe3YyJIbTaTOB, OTHECEHHBIX K OJIOKY «BBITYCKHUK HAYYHUTCS», BBIHOCUTCS Ha
UTOTOBYIO OIIEHKY, KOTOpasi MOXKET OCYILIECTBIATHCS KaK B X0J1e 00y4eHus (C IOMOIIbI0 HAKOIIJIEHHON
OLIEHKHU WJIM TOPT(erst JOCTHKEHUH ), TaK U B KOHIIE 00y4YEHHUs, B TOM YHCIe B OpMe TOCYAapCTBEHHON
UTOroBoi arrecranuu. OLeHKa JOCTHKEHHS IUTAHUPYEMbIX PE3Yy/IbTaTOB 3TOro OJI0Ka HA YPOBHE,
XapaKTEPU3YIOIIEM HCIIOIHUTENBCKYIO KOMIETEHTHOCTh YUaIUXCsl, BEAETCS C MOMOIIBIO 3a1aHU 6a30BOTO
YPOBHSI, @ Ha YPOBHE JIEHCTBHI, COCTaBIIAIOIMX 30HY OiMrKaiiiero pa3BuTus OOJBIIMHCTBA 00YYarOIUXCH,
—C IOMOUIBIO 33JaHUH MOBBIIIEHHOTO YPOBH.

VYcneniHoe BbINOIHEHNE 00ydaoIMMUcs 3ajaHuii 6a30BOr0 YPOBHS CILY>)KUT €IMHCTBEHHBIM OCHOBaHHUEM JIJIst
HOJIOXKUTEIIBHOTO PELIEHHUs BOIIPOCa O BO3ZMOXKHOCTH IIEPEX0/a Ha CIIEAYIOLIYIO CTyleHb 00yueHus. B 6imokax
«BBIITYCKHUK ITOJIyYUT BO3MOKHOCTh HAYYUTHCS MIPUBOIATCS IUIAHUPYEMBIE PE3YJIbTAThl, XapaKTEPU3YIOLINE
CHCTEMY y4eOHBIX JACHCTBUI B OTHOIICHUH 3HAHUH, yMEHUI, HABBIKOB, PACIIUPSIIOMINX U YTITyOISIONINX
IOHUMaHME ONOPHOro y4eOHOro MaTepHuaa.

YpoBeHb JOCTHKEHHI, COOTBETCTBYIOIINMI IUIAHUPYEMBIM PE3yJIbTaTaM 3TON TPYINIIbl, MOTYT
IPO/IEMOHCTPUPOBATH TOJIBKO OTAEIbHbIE MOTUBUPOBAaHHBIE U CIIOCOOHBIE 00yyaromuecs. B cooTBeTcTBUM C
pexoMenaanusamu [IpumepHoit OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMOil IITAHUPYEMbIE PE3yIbTaThI
OCBOEHUS MEXIUCHUIUTMHAPHON ITporpaMMbl «@opmupoBanne UKT-koMneTeHTHOCTEN 00ydaromuxcsa»
COOTBETCTBYIOT OCHOBHBIM 3TanaM 00pa30BaTeIbHOTO Mpoliecca.

[InanupyemMble pe3yJjbTAaThl 0CBOEHHS MEKINCHUILIMHAPHON MPOrpaMMbl
«OCHOBBI Y4e0OHO-HCC/Ie0BATEIbCKON U MPOEKTHOM AeATeJIbHOCTH»

Yuenux nayuumcs:
Ha kKoHel 11 kiacca:
— Ha3bIBaTh TEMY U IIeJIb UCCIICIOBAHMS;
— BBIJIBUTATh THIIOTE3bI U MIPEJIaraTh COCOOBI MX MTPOBEPKU;
— BECTH 3aIUCh UCCIICIOBAHMUS,
— BIAJETh Pa3HBIMU CIOCOOAMH TOJTYYEHHS U UCIOIB30BaHUs MH(OPMALIUY, MPOCTEHIIMMU CIIOCO0aMU ee
oTOopa 1 00paboTKH (CTONOUATHIE JUATPAMMBI);
— paboTaTh CO CIPaBOYHOM JINTEPATYPOIi;
— HaxOoJUTh HHPOPMAIINIO B CIIPABOYHOM JIUTEPATYPE;
— W3BJIeKaTh HH(OpMaIHIO U3 0000 UCTOYHHUKA B COOTBETCTBUU C MIOCTaBICHHOH 3a1auei;
— HCIIOJIb30BaTh TaKUE €CTECTBEHHOHAYYHBIE METOIbI UCCIIEIOBAHMS, KaK HAOMIOIEHUE U SKCIIEPHUMEHT;
— HCIIOJIB30BAaTh HEKOTOPBIC METOBI TMOTYYSHUS 3HAHWMA, XapaKTEPHBIC JUISI COMMAIBHBIX H UCTOPHUYICCKHIX
HayK: OMPOCHI, TOCTAHOBKA MTPOOJIEMEI;
— ONUCHIBATH MIPUBEIACHHBIN OMBIT IO MPEIJI0KEHHOMY TUIAHY;
— SCHO, TJOTUYHO M TOYHO W3JIaraTh CBOIO TOYKY 3pPEHUS, MCIIOJNB30BATh S3BIKOBBIE CPENICTBA, a/ICKBATHHIE
obcyxaaemoii mpodieme.
Yuenuk nomyuum 6o3moorcnocmo nHayuumocs:
Ha koney 11 knacca:
— ONUCHIBATh U aHAIM3UPOBATH CUTYAIlUH, B KOTOPBIX BO3HUKAIOT TPOOJIEMBI,
— CTaBUTh 33J]a4H, aJICKBATHBIC IEJISIM;
— IUIAaHUPOBATH PECYPCHI;
— CaMOCTOSITENBHO PadOTaTh C KaTaloraMu B OMOIINOTEKE;
— yCTaHaBIIMBAThH MapaMeTPhI MTOKCKA;
— paboTaTth C NEKTPOHHBIMH KaTaJIOTaMU;
— YCTpaHATh OIMUOKH, IOMYIICHHBIE IIPU TTOMCKE HH(pOpMaIIHH;

— 0(QOPMIIATH CCBIIKM Ha UCTOYHUK WH(POpMAIINU;



— TMPOBOJUTH OLICHKY C UCIIOJIb30BAHUEM 3TAJIOHA;
— MPUMEHSTh KPUTEPHUH, UCUEPIIBIBAIOIINE OCHOBHBIE CBOMCTBA MPOAYKTA.



Conepsxkanue yueOHOro nmpeamera
Tema |. Ctpoenue BemectBa (134.)

AtoM — cnoxxkHas yactuiia. CoCTOSIHUE IEKTPOHOB B aTOME. Pa3zButue
MPEICTABJICHHUI O CTPOCHUU aToMa. MoJienu CTpoeHus aroma. Spo 1 3JIeKTpOHHAst 000JI0UKa.
DneMeHTapHbIe YaCTULIBI: IPOTOHBI, HEUTPOHBI, AIEKTPOHBI. M30TONBL. DNeKTpoHHAsA 000I04Ka aTOMa.
DNEKTPOHHBIN CI0H (IHEPreTUYECKUil ypoBeHb). OpOuTanb, 31eKTpoHHbIe 001aka. OCOOCHHOCTH
CTPOCHHE JIEKTPOHHBIX 000JI04eK aTOMOB. [TopsIOK 3amoTHEHUS 2IEKTPOHAMHU YHEPTETHICCKUX
YpOBHEHN U MOAYPOBHEN. DIEKTPOHHBIE KOH(UTYpAIIK ATOMOB XUMHYECKHUX 3JIEMEHTOB.

[lepuonnueckuii 3akoH u cTpoenue aroma. buorpadus .. Menneneea. OTKpbITHE
ITepuoanueckoro 3akoHa u co3ganue Ilepronnueckoit cucremsl. [lepuoanyeckuii 3aKoH u
nepuoanueckas cucrema /.M. MeHeneeBa B CBeTe yUeHHUsI O CTPOCHUU aToOMa. 3aKOHOMEPHOCTH
M3MEHEHHs CBOICTB aTOMOB B [I€pHO/aX U IPyMIax (TIaBHBIX MOArpymnmnax). 3Hauenue [lepuoanueckoro
3akoHa ¥ llepnogunyeckon cucremsl .M. Menaeneesa.

XuMmudeckas cBsizb. bnaropojasie ra3pl, 0COOEHHOCTH CTPOEHUs uX aTroMoB. [Iporeccsl
BOCCTaHOBJICHUS U okucieHus. Karnonsl u annonsl. Monnas xumudeckas cBsizb. CxeMbl 00pa3oBaHUs
BEIIECTB C MOHHOW XUMHUYECKOU cBsI3bt0. Kpuctamnnueckue pemetku. loHHbIE KpUCcTauIMuecKue
petetku. [IpuMeps! BemeCTB ¢ HOHHBIMU KPUCTAUNIMYECKUMU PEIIETKaMHU U UX CBOMCTBA.
Knaccudukanus noHOB: 110 cocTaBy (IPOCTHIE U CIIOKHBIE), TIO 3HAKY 3apsija (KaTHOHBI U aHUOHBI).

KoBanientHast xumuueckas cBsizb. KoBajeHTHass XxuMu4eckas cBa3b. CxeMbl 00pa3oBaHuUs
KOBaJCHTHON XUMUYECKOU CBSI3U. DNEKTPOOTPUIATETbHOCTD. [lonspHas 1 HenoispHas KOBAJICHTHBIE
cBs3u. Junons. [lonspHocTs Mosiekyn. Mexanu3Mbl 00pa3oBaHus KOBAJICHTHON XUMUUECKOU CBSI3HU.
MornekynsipHble U aTOMHbBIE KpUCTAJUIMYECKUEe pemeTku. [IpuMepsl BeecTB ¢ MONEKYISIPHBIMU U
ATOMHBIMH KPUCTAIUTMYECKUMH PEIIETKAMH M UX CBOMCTBA.

Mertannnueckast xumudeckas cBsizb. OCOOEHHOCTH CTPOEHUSI aTOMOB METaJIOB. MeTarnnueckas
KpUCTaJUTHYECKas pelieTka, pu3nyeckre CBOMCTBa METAIIJIOB: TIACTHYHOCTD, YJIEKTPO- U
TEIUIONPOBOAHOCTh, METAJUIMYECKUI Oneck. MeTamnnueckue cruiaBbl (OpoH3a, YyT'yH, CTallb,
JIOPAJIFOMUHUN).

Bogopoanas cBsizb. Mexanusm o0pa3oBaHus BOAOPOIHOM CBSI3U. BHyTpUMONeKynsipHas u
MEXMOJIEKYJIIpHAast BOJOPOHAs CBA3b. BomopoaHas CBs3b B O€JIKaX U HYKJIEMHOBBIX KHUCJIOTAX.

[Tonumeps! oprannueckue u Heoprannyeckue. [lomumepsl. [Tnactmaccel. Knaccudukanus
MOJIMMEPOB T10 TTPOUCXOKICHUIO (OMOTIOIMMEPHI, HCKYCCTBEHHBIE M CHHTETUYECKUE TTOJTMMEPHI) U TI0
OTHOIICHUIO K HAarpeBaHMIO (TEPMOILIACTHI U TepMOpeakToruiacTel). [Ipumeps! miactmace. BonokHa.
[IpupoaHbie BoIOKHA ((KUBOTHBIE, PACTUTEILHBIE U MUHEPAJIbHBIC), XUMHUYECKHE BOJIOKHA
(MCKycCTBEHHBIE U CHHTeTHUYecKue). Heopranudyeckue moiamMepsl.

ArperaTHble COCTOSIHUSI BEIIECTB (ra3000pa3Hoe, KUIKOE U TBEPA0E). 3aKOH ABOTAIPO.
MonsipHblii 00beM Ta30B. Bo3ayx u mpupoHbIii ra3 — MpUpOAHbIE ra3o00pa3Hbie cMecu. Bomopo.
Kucnopon u o30n. Kucnorasie noxau. [lapaukoBerit a¢dexT. Yraekucnbrii ra3. AMMuak. DTHICH.

XKunkue Bemectsa. Bona, ee 6buonoruueckas ponas. KpyroBopot Bobl B mpupose. [IpumeHenue
BOJIbI B IPOMBINIJIEHHOCTH, CETbCKOM XO03sIHCTBE U OBITY. JKEeCTKOCTh BOABI. BpeMeHHast 1 mocTosTHHAS
JKECTKOCTb BOJIBI U CTIOCOOKI ee ycTpaneHus. Kucnbie conn. MunepanbHbie BOAbL. JKHUIKHE KPUCTAILIHI,
WX MCTOJIb30BaHUE.

Teepasie BemecTBa. Kpucramnudyeckue u amopdueie Bemectsa. [Ipumenenne aMmoppHbIX
BEIIECTB.

HucnepcHbie cuctemsl. JlucnepcronHas cpena u nucnepcHas dasa. Knaccudukamms nucnepcHbIx
CHUCTEM I10 arperaTHoMy cocTosiHuio. Kiaccuduxaius 1ucrnepcHbIX CUCTEM 10 pa3Mepy YacTHIl Qa3bl.
Omynbenn. CycneH3uu. A3po30iu.

CocraB BemecTBa. 3aKOH MOCTOSHCTBA cocTaBa BemectBa. MH)opmaimsi, KOTOpyro MOKHO
MOJTYYUTh U3 MOJIEKYISpHOU Gopmyssl (popmynsHOM enqunuilsl). Cmecu. MaccoBast 1 00beMHast OIS
KOMIIOHEHTa cMecu. MaccoBasi 0J1sl paCTBOPEHHOTO BemiecTBa. MaccoBas 10715 npumeceil. MaccoBast
JI0JI IPOAYKTA peakiuu. MonsipHasi KOHUEHTpalusl.



JdemoHcTpanmu.

Paznuunble ¢GopMBl MEPHOAMYECKOM CUCTeMBbl XHMHYeckux »siementoB JI. WM. MengeneeBa. - --Moxenb
KPUCTAJUTMYECKOM PELIETKH XJIOpUAa HATPHUS.

OO0pa3ubl MUHEPAIOB C HOHHOUM KPUCTANTMYECKON PEIICTKOMN: KalbIIUTa, TaTUTa.

Mogeny KpuCTaINIMYeCKUX PEHIETOK «CyXOTo JibAay (WiIu hoja), aamasa, rpadura (uiam kBapua). Moaenb MOJNEKYJIbI
JIHK.

OO6pa3ibl HeOpraHU4YecKuX MOJIMMEPOB (cepa IIacTuyeckas, KBaplil, OKCU] alTFOMUHU I, TPUPOIHBIE aTFOMOCHIIMKATHI).
Mozens MOISIpHOTO 00BhEMa Ta30B.

Tpu arperatHbIX COCTOSIHUS BOJBI.

OO0pa31pl HAKUMK B YaHUKE U TPYOax LEHTPATbHOTO OTOIJICHHUS.

XecTkocTb BOJBI U CLIOCOOBI €€ YCTPaHEHUSI.

[TpuGopsl HA KHUIKUX KPUCTATIIAX.

-O0Opa31pl pa3NUYHBIX AUCHEPCHBIX CHUCTEM: 3MYJIbCHUH, CYCHEH3HWH, a’po3ojiei, remed u 3oieil. Koarymsius.
Cunepesuc. Dddext Tunmans.

JlaGopaTopHbIe ONBITHI.

1. Onpenenenue TMNA KPUCTAIIMUECKON PELIETKH BELIECTBA M OIMCAHUE €0 CBOUCTB.
2. UcnpiTanne BOJbI HA )KECTKOCTB. YCTpaHCHI/IC KECTKOCTH BOABI.

3. O3HaKOMJICHHE C MUHEPAIbHBIMH BOJIAMHU.

4. O3HaKOMJIEHUE C TUCIIEPCHBIMU CUCTEMaMHU.

Tema 1l. Xumnueckue peakuuu (94.)

XUMUYECKUE peakliuy, WIK XUMUueckue spieHus. Kinaccuduxanus XuMHYECKUX peakLni.
Peakuuu coennHenus, pa3ioKeHus, 3aMeIIeHNs 1 0OMEHa, YCIOBUS UX MPOTeKaHUs. DK30- U
sHA0TepMHUecKue peakiuu. TemnnoBoil addekt xumuueckoil peakiuu. TepMoXUMUYECKOE YpaBHEHHE.
['oMoreHHbIe U reTeporeHHbIe PEAKIIUH.
CkopocTh XUMHUYECKOH peakiui. PakTOpsbl, BIUAIOLUIME HA CKOPOCTh XUMHYECKON peaKLnu.
[IpaBuno Baut-I'opda. depmentsl. Uarnbutopsl. Odpatumocts XuMHueckoi peakuuu. HeoOpaTtumslie u
oOparumble peakiuu. Xumuueckoe papHoBecue. [Tpuniun Jle [llatense. YcnaoBus cMmenienus
paBHOBECHSI B peaklIMM CUHTE3a aMMHaKa. BeiOop onTHMaibHBIX YCIOBHM.
Posb BoJIbI B XUMHYECKHX peakiusix. PacTBopeHue kak Gpu3nKo-XUMHUYECKUH MpolLiecc.
OnekTponuThl. CTETEHb SJEKTPOIMTHUECKON nuccoruanuu. CUIIbHBIE U CITa0bIe AJICKTPOJIUTHI.
KUCI0ThI, OCHOBAaHUSI U COJIM B CBETE JIEKTPOIUTHUECKOM Aucconnanuu. Bomgopoansiii mokaszarens (PH)
pactBopa. Peakiuu rugpatanuu. ['uaponn3 B OpraHudecKoil M HEOPTraHMYECKOW XUMUHU.
OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE peakiu. CTeneHb okuciaeHus: OKUCINUTENb U
BOCCTAaHOBUTENb, OKUCJIICHUE 1 BOCCTAHOBJICHUE. DJIEKTPOHHBIN Oalanc. DIEKTPOIN3. DIEKTPOIU3
paciuiaBa u pactBopa xsopujaa Hatpus. [lomyuenue amomunns. [Ipumenenne anekTponnsa B
HPOMBIIIIIEHHOCTH.
Ilpakmuueckas paboma Ne 1. Pewienue sxcnepumenmanbHuix 3a0ay no meme «Xumuieckue peakyuiy.
JdemoHcTpanmu.
[IpeBpatenue kpacHoro gocgopa B GEIbIH.
3aBUCUMOCTh CKOPOCTH PEAKIMH OT MPHUPOAbI BEIIECTB Ha MPUMEpPE B3aUMOAECUCTBUS PACTBOPOB PA3IUYHBIX KHUCIIOT
OJINHAKOBOI KOHIIEHTPAllMU C OJAMHAKOBBIMHU I'paHyJIaMU LIMHKA M B3aUMOJEHCTBHS OJMHAKOBBIX KYCOYKOB Pa3HBIX
METaJIJIOB (MarHus, IMHKAa, eJie3a) C COISTHOW KUCIOTOM.
B3aumMoneiicTBre pacTBOPOB CEpHOM KHUCIOTHI C pacTBOpaMHU THUOCYJb(ara HaTpuUs Pa3IWYHON KOHIEHTpalUu U
TEMIIEPATYPHI.
Mogenb KUIsmero cios.
Paznoxxenue nepokcuia BoAOpoJa ¢ MOMOIIbIO Katanu3aTopa (okcuaa mapranna (1V)) u xaTtanassl ChIporo msica u
CBIPOTO KapToders.
[Ipumepsl HEOOPATUMBIX peakluid, UAYHMX ¢ o0pa3oBaHMEM oOcajika, raza WM BOJbl. B3aumonelcTBue TUTHS U
HAaTpus C BOAOH.
[Tonyuenue okcuaa pocdopa (V) u pacTBOpeHUe €ro B BOJI€; UCIBITAHUE MOJIYYEHHOI'O PacTBOpa JAKMYCOM.
OO0pas1bl KpUCTAIIIOTHIPATOB.
HcnelTaHne pacTBOPOB DJIEKTPOJIUTOB M HEINIEKTPOIMTOB HA MPEIMET IUCCOLMANUH. 3aBHCHMOCTb CTEIICHH
AJIEKTPOIUTUYECKOM TUCCOIMALINU YKCYCHOM KUCIOTHI OT pa30aBiIeHUs! pacTBOPA.



I'uaponus kapoua Kaabiys. ['uapoan3 kapOOHATOB IIEI0YHBIX META/UIOB M HUTPATOB IMHKa uian ceuHIa (11).
[Tonyuenue MblLia.

[Ipocreiiimme OKUCIUTEIBPHO-BOCCTAHOBUTEIBHBIC PEAKIIMK: B3aUMOICHCTBIE IIMHKA C COJITHOW KHUCIOTOM M Kee3a ¢
pactBopom cyibgara meau (11).

Mopaenb 3aeKTposu3epa.

Monenb 3NeKTPOIN3HON BaHHBI ISl TIOTYYSHUS alTFOMUHUS.

JlabopaTopHble ONbITHI.

5. Peakuus 3ameriieHust Meiy ’elie30M B paCTBOPE MEHOTO KyIopoca.

6. Peakmuu, nnyime ¢ o0pa3oBaHHEM OCajKa, ra3a v BOJBI.

7. [Tomyuenue KUCI0poOaa pa3iokeHneM epoKCHIa BOJIOPOaa ¢ MOMOIIbI0 okcuia maprania (1V) u karanasbl CbIporo
KapTodes.

8. [Tomyuenue Bo10poAa B3aUMOJICHCTBUEM KUCIIOTHI C IITHKOM.

9. Paznuynble ciydau THIPOIHN3a COJICH.

Tema 111. BemecTBa n ux cBoiicTBa (94.)

Mertainbl. XMMHUYECKHE CBOMCTBA METAJUIOB: B3aUMOJEHCTBUE C HEMETAIIJIAMH, BOJOH,
pacTBOpaMu KUCIIOT U COJIEH, METAIIIOTEPMHUSL. DIIEKTPOXUMUYECKUH PsiJl HAPSYKEHUN METAJLIOB.
O611me crocoObl mosyyeHust MeTajuioB. Koppo3us MeranioB. XumMuueckast U JIeKTPOXUMUYECKast
koppo3usi. CriocoOb! 3alUTH OT KOPPO3HUH.

Hemerannbl. OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA THUIIMYHBIX HEMETAJLJIOB.
BonopoHbie coeinHEeHUsT HEMETAJLIOB.

Kucnorsl. Knaccudukanus u xumupdecknue cBoMCTBa KMUCI0T. OcOOEHHOCTH B3aMMOAEHCTBUS
KOHIEHTPUPOBAHHOMN CEpHOM KUCIIOTHI U a30THOM KUCIJIOTHI JJH000N KOHIIEHTPAlMU C METaJJIaMU.
KauecTBeHHbIE peaKIIMM HA aHUOHBI KUCIIOT.

OcnoBanus. Knaccudukarus ocHOBaHUH. XUMHUYECKUE CBONCTBA OCHOBAHHMM.

Comu. Knaccudukanus conei U BakHeHmue npeacraBureny. KauecTBeHHbIE peakiiy Ha
KAaTHOHBI.

I'enernueckas CBA3b MEXKIY KilacCaMH HEOPTaHMYECKUX U OPraHMYECKUX BEIlecTB. ['eHeTndyeckue
PAIBI METAJJIOB M HEMETAJUIOB. | eHeTHUeCKHe psiibl OPraHuYeCKUX COeIMHEHUI.

Ilpakxmuueckas paboma Ne2. Peuwienue sKxcnepumeHmanbHulx 3a0a4 no meme «Bewecmea u ux ceoucmea.

JdemMoHcTpanuu.

Konnekuust 06pa3ioB MeTamios.

B3aumMoneiicTBre HATPUS M CYpbMBI C XJIOPOM, KeJle3a C CEepoil.

['openue Maraus u amOMHUHHS B KHCIIOPO/IE.

B3aumMoneiicTBre 111€7109HO3EMENbHBIX METAIJIOB C BOJOM.

B3anmoneiicTBre HATpUs ¢ 3TAHOJIOM, IMHKA C YKCYCHOW KHUCIIOTOM.

AIOMHUHOTEPMUSL.

B3anmoneiicTBre Meau ¢ KOHIIEHTPUPOBAHHOW a30THOM KHCIIOTOM.

Pe3ynbTaThl KOPPO3UU METAIIJIOB B 3aBUCUMOCTH OT YCJIOBUH €€ MPOTEKaHHS.

Komnnekuust 06pa3iioB HEMETaIOB.

B3aumoneiicTBre XJIOpHOH BOJIBI C paCTBOPOM OpoMuaa (MOAHUIA) KaHsl.

Komnexmust mpupoTHBIX OPraHUnIECKUX KUCIIOT.

Paz6aBrienue KOHIEHTPUPOBAHHOM CEPHOM KUCITOTHI.

B3anmMoneiicTBre KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI C CaxapoM, IEJUTI0NI030H u Menbio. OOpasmbl MPUPOIHBIX
MHHEPAJIOB, COJCPIKAIINX XJIOPH] HATPUs, KapOOoHAT Kanblusl, pocdar Kanbus u ruapokcokapoonar menu (11).
OOpa31pl MUIIEBHIX MPOIYKTOB, COACPIKANINX THAPOKAPOOHATHI HATPHSI M AMMOHUS, UX CIIOCOOHOCTD K Pa3JI0KEHUIO
IIPYU HarpeBaHUU.

l"amenne coapl ykcycom. KauecTBeHHBIE peakIlni Ha KaTHOHBI U aHHOHBI.

JlaGopaTopHbIe ONBITHI.

10. McniblTanne pacTBOPOB KUCIIOT, OCHOBAHHI U coslell MHIUKaTopaMu. 1

11. B3aumoelicTBIE COMSHON KUCIOTHI M PACTBOPA YKCYCHOM KHUCJIOTHI C METAJIAMHU.
12. B3aumoneiicTBHE COISTHON KUCIOTHI U PACTBOPA YKCYCHOM KUCIOTHI € OCHOBAHUSIMH.



13. B3aumoelicTBIE COMSTHON KUCIOTHI M PACTBOPA YKCYCHOM KHUCIIOTHI C COJISIMH.

14. Tlony4yeHue u cBOCTBa HEPACTBOPUMBIX OCHOBAHUI.

15. 'maponu3 XJI0pUAOB | alleTaToB MIETOYHBIX METAaUIOB. |
16. OznakomiieHHE C KOJUICKIMSMHU: a) METaUIOB; 0) HEMETaJUIOB; B) KHUCIOT; I') OCHOBaHMH; J) MHHEPAJIOB U
OMOJIOTMYECKUX MaTEPUAIIOB, COAEPIKAIINX HEKOTOPHIE COJIH.

Tema I\V. Xumusi 1 cOBpeMeHHOe 001IeCTBO - 34.

IIpoussoocmeo ammuaxa u Mmemanoua.
[ToHsTHE O XUMUYECKONW TEXHOIOIMH. XUMUYECKHE pEaKllMy B IPOU3BOCTBE aMMHUaKa u MeTanozia. Oomas
KJ1accU(PUKALMOHHAs XapaKTePUCTUKA peaKUil CHHTE3a B IPOU3BOJICTBE ITUX IPOAYKTOB. HayuHble NpUHIMIILI,
JIEKAIMEB OCHOBE IPOM3BOICTBA aMMHUaKa U MeTaHosa. CpaBHEHUE 9TUX IIPOU3BOJICTB.
XuMuueckas pamomHoCcmy KaK KOMIOHEHm 00ujeti Ky1bmypbl 4el06eKd.
MapkupoBKa yIakOBOYHBIX MAaTEPUAJIOB, JIEKTPOHUKU U OBITOBON TEXHHUKH, YIKOJIOTHYHOTO TOBAPA, IPOIYKTOB
IIUTaHMs, STUKETOK I10 yXO1y3a OJEXKI0M.

JeMoHcTpanuMm.

Mopaeinb NpOMBILIIIEHHON YCTAHOBKH MOJYYEHUS CEPHOM KUCIIOTBHI.
Mopenb KOJIOHHBI CHHTE3a aMMHAaKa.
BuneodparmMeHTsI 1 claipl 0 CTEIEHU YKOJIOTMYECKOW YUCTOTHI TOBApa.
JlabopaTopHble ONbITHI.

17.I/I3y‘{eHI/IC MAapKHUPOBOK PAa3JIMYHBIX BUAOB IIPOMBIINJICHHBIX U IIPOJOBOJIBLCTBCHHBIX TOBAPOB

KanengapHo — TeMaTnyeckoe MJIAHHPOBAHHE MO XUMUH 10 MPOrpamMMe
O.C.I'aOpueasina
(1 vac B Hemento, Bcero 34 yaca)

Nern Kou- Bo Jlata npoBeneHusn
) Ha3Banue Tembl ypoka 4acos IIpumeyanue
IVIAH (pakr
Tema 1. CTpoenue BemecTBa (13u)
1 Crpoenue atoMa. DJIeKTpOHHAas 14 05.09
' obomnouka. MucTpykTax no Th.
[Tepuoanueckuii 3aKoH U 12.09
2 Ilepnonuueckas cucrema 14
' XUMHUYECKUX DJIIEMEHTOB
J.1A.MeHnneneera
Cpasuenue [leprogmueckoro 19.09
3 3aKOHA U TEOPUHU XUMHUYECKOIO la
' cTpoeHus Ha Prnocodckoi
OCHOBE
4 Xumuueckas cBsi3b. IOHHas CBS3b. 14 26.09
5 KoBasieHTHas XMMHUYecKas CBS3b. 14 03.10
Mertannndeckas 1 BOJOPOAHAsS 10.10
6. XUMUYecKue cBsi3u. Enunas 1y
MPHUPOJIAa XUMUIECKHAX CBSI3EH




ITonumeps! opraundecKue u

17.10

7. lu
HEOpPTaHHYECKUE
24.10
8. lu
I"a3000pa3Hble BemecTRa.
07.11
9. lu
JKuakue BemiecTna.
10. 14 14.11
TBepable BelecTna.
11 14 21.11
JlucriepcHbIe CHCTEMBI
12. CocraB BelecTBa U CMeCH lq 28.11
Ob6o6wernue no 05.12
13. lu
meme «CmpoeHue eewjecmear
Tema 2. XumMuveckne peakiun 9y
14(1). 14 12.12

KonTponbHas pabota




15(2). Krnaccudukanus XuMHUECKAX PEaKIIHA. 14 19.12
26.12
16(3). CKOpOCTh XHMHUYECKOH peaKInu. 1
17(4). O6paTHvMOCTL XUMHYECKHUX 14 09.01
peakiuii. XuMU4IecKoe
paBHOBECHE U CITIOCOOBI €T0
CMCIICHHSI.
['uaponu3 opraHUYECKUx 1 16.01
18(5) HEOPraHUYECKUX COCIMHEHUN. 1q
" | Cpena BOAHBIX pacTBOPOB.
Boopoanelii mokasarens.
['uaponun3 opraHuyecKux u 23.01
19(6) HEOPraHUYECKUX COCTUHCHUH. 14
" | Cpena BOJHBIX PaCTBOPOB.
Bopopoanbiil mokazartens.
OKHCTTUTEITEHO- 30.01
20(7). | BOCCTaHOBUTEIBHEIE PEAKIIMH. 1u
DJIEKTPOIN3 PACTBOPOB U PACILIABOB. 06.02
21(8). | IlpakTHyeckoe mpuMEHEHHE lg
AJIEKTPOJIH3a.
22(9) IIpakmuueckasa padoma Ne 1. Pewenue) L4 13.02
" brcnepumenmanvHulx 3a0aw  no  meme
«Xumuueckue peaxyuuy.
Tema 3. BemecTBa u ux cBoiicTBa
20.02
23(1). Merabl U UX CBOMCTBA b
202). | 4y ) g [PT02
eMETaJUTBl ¥ UX CBOMCTBA
25(3). | Heopranuueckue u oprannyeckue 1y [05.03
KHCJIOTHI.
26(4). Heoprannueckne u oprannyeckue lq 12.03
OCHOBaHHUSI.
27(5). Heoprannueckne u oprannyeckue lq 26.03
amM(pOTepHBIE COSTUHEHUSI.
28(6). Comnu opraHu4ecKux 1 14 02.04
HEOPTaHMYECKUX KUCIIOT.
20(7). KommekcHble coe JTUHEHHUS. lq 09.04
30(8). | Konrpombhas pabora 1y [16.04
IIpakmuueckaa padoma Ne2. Pewenue 23.04
bKCcnepumMeHmanbHblx 3a0ay no meme
31(9). |«Bewecmea u ux ceoticmear. lu




Tema 4. [Xumus 1 coBpeMeHHOE 0011eCTBO. 3y

32(1) XuMHYeCcKasi TEXHOJIOTHS. 14 07.05
" | [Ipou3BOJCTBO aMMHUaKa M METaHOJIA.

33(2) XuMHYecKasi TpPaMOTHOCTh KaK 14 14.05
" | KOMITOHEHT OOIIEH KYJIbTYphI YeJIOBEKA.

34(3). Iloemopenue u 060o6uenue 14 21.05

Hepeqeﬂb y‘leﬁHO-MeTOJII/I‘leCKOFO o0ecrnevyeHu

Onucanue yueOHO-METOAMYECKOT0 KOMILIEKCA.
VYueOunuk. ['abpuensu O. C., N.I'.Octpoymos, C.A.CnankoB Xumus 11 ki, yue0.
bazoseiit ypoBenn/M. [Ipocsenienue, 2019.

MeTtoanyeckue nocoous:
KonTponbusle u npoBepounbie padoTs» (aBTOphl O.C. 'abpuensy, I1.H. bepeskun, A.A. Yiakosa u

ap.)M: «Jlpoday, 2010 r. JIéskun A.H., Ky3unenosa H.E. 3agaunuk mo xumuu :10,11 xmace / A.H.
JIéskun, H.E. Ky3nenoBa. — M., 2012

JlomoJIHUTeIbHAS JIUTEPATYpa AJs YUUTeJIs:

1.ITpumepHbie mporpaMMsl 1o yueOHbIM npeameram. Xumus 10-11 kiace. — M.: IIpocserienue,
2010.

2. I'abpuensn O.C. IIporpamma kypca xumuu 111 8-11 kitaccoB 001e00pa3oBaTeIbHBIX
yupexnaenuit. — M.: JIpoda, 2006.

3. Xumus. 10 xinacc. ba3oBblil ypoBeHb: yueOHUK Ui 001eoOpa3oBatesbHbIX yupexaeruii / O.C.
INabpuensu.—M: «/Ipoday, 2009. — 191, [1] c. : .

4.T'abpuensa O.C. HactonbHas kaura s yuurens. M.: bauk u K, 2008.

5. I'abpuensu O.C. Xumus. 11 knace: yueOHHK 17151 00111e00pa30BaTeNbHbIX yupexaeHuil. Mockaa,
Hpoda, 2014.

6. 'aOpuensn O.C. HacronbHas kHura yuaurens. Xumus. 11 kinacc. Meronnueckoe nocobue. M.,
Hpoda, 2012.

7. I'abpuensa O.C. Xumus. 11 xiace: KOHTPOIbHBIC U TPOoBepoUHbie padboTel. M., JIpoda, 2013.

Jlono/JiHUTeIbHAS JIUTEPATYPA AJIS YUAIMXCSH:
1. Xumus. 10 kmacc. Ba3oBblit ypoBeHb: ydeOHUK Uit 00IIE00pa30BaTEIbHBIX yUIpewKaeHUH /

O.C. Tabpuensu.—M: «/Ipodar, 2009. — 191, [1] c. : u.

2. Xwmwms. 10 kiacc: KOHTpOJBHBIC M TIpoBepouHbIe paboThl K yueOHuky O.C. ['abpuensHa
«Xumus. 10 xnace. bazoseiii ypoens» / O.C. I'abpuenss, [1.H. bepeskun, A.A. Ymakosa u
ap.. — 3-e u3a., crepeoturt. — M.: Jpoda, 2010. — 253, [3] c.

3. Mensenes IO.H. Tunossie TecToBhIe 3ananus. Dxk3amen 2018.

4. Bonosuk B.b., Kpyrenkas E.Jl. Opranndeckast xumus. Y npakHeHust U 3agaun. 2015.

5. JleBkun A. H. Coopuuk 3amad mo xumuu. 10,11 kiracc.

JIEKTPOHHBIEe 00pa30BaTe/IbHbIC PECYpPChl
NuTepHeT-pecypcesr:
http://www.mon.gov.ru MuaHCTEpCTBO 00pa30BaHus U HAYKH



http://www.mon.gov.ru/

http://www.fipi.ru IToprax ®UITHN — OenepanbHblii HHCTUTYT IT€AArOrHYECKUX U3MEPEHUI
http://www.ege.edu.ru ITopran EI'D (uapopmanmonnoit noaaepxku EI'D)
http://www.probaege.edu.ru ITopran Eaunbiii s5K3ameH

http://edu.ru/index.php ®enepanbHblii mopran «Poccuiickoe 0OpazoBaHue
http://www.infomarker.ru/top8.html RUSTEST.RU - ¢eaepanbHblii IEHTP TECTHPOBAHUS.
http://www.pedsovet.org Beepoccuiickuit Uatepuer-Ilencoser

CpeacrBa o0yueHnus:

1. ITeyaTHble mocOOUsI:

Tabmuupsr: [. . MenneneeBa, pacCTBOPUMOCTH, PsA] aKTUBHOCTH METAIIIIOB, TUITbI XUMUYECKUX CBSI3EH,

KJIacCU(UKAIMS HEOPTraHNUECKHX BEIIECTB, KIACCH(HKALIS H CTPOCHHE OPraHMYeCKHX BEIIECTB.

2. TexHu4yeckue cpecTBa 00yueHus

1) kommbrOTED;

2) MyJIbTUMEIUIHBIN IPOEKTOP;

3) TeneBu3o0p.

3. YueOHO-IpaKTHYeCKOe U Y4eOHO-1a00paTOpHOE 000PYI10BaAHHE!
Habop peakTwBOB coryiacHO y4eOHOW mporpamMmMe, HaOoOp J1abopaTOPHOTO OOOPYIOBAaHUS B
konnuecTBe 17 mtyk. JleMoHcTpanoHHOE 000pYAOBaHKE COTJIACHO Y4eOHOM mporpamme.


http://www.fipi.ru/
http://www.ege.edu.ru/
http://www.probaege.edu.ru/
http://edu.ru/index.php
http://www.infomarker.ru/top8.html%20RUSTEST.RU
http://www.pedsovet.org/
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