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NNOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamMma yuebHOro Kypca mo xumuu i 11 kiacca pazpaborana Ha ocHOBe TpeboBanuii @I'OC
K pe3yjibTaTaM OCBOCHHS IPOrpaMMBbl CpeIHEro oobmero oOpa3oBaHUs, YTBEPKACHHBIX IMpHUKa3oM MuHuctep-
cTBa obpazoBanus u Hayku P® ot 17 mas 2012 r. N 413 (c u3BMEHEHUSMHU U JTOTIOTHEHHUSIMH), 00pa30BaTeIbHON
nporpamMmel cpennero obmero oopazoBanusi MBOY «CII Ne6y na 2022-2023 y4eOHBIN 1o/, aBTOPCKOW TPO-
rpammbl O.C I'abpuenss no xumuu, B coorBercTBUH ¢ [lonoxkennem o paboueii nporpamme MBOY «CILINe6y,
¢ ydeTroM paboueid mporpamMmbl BocriuTanus. i peanuszanuy IporpaMMHOTO COJIEPKaHUs UCTIONIb3YeTCsl yueo-
HUK Xumusa 11 kimace 6a30BbIi ypoBeHb: y4eOHHK Ut 00mieoOpa3zoBatenbHbix yupexxaenuid O.C.I'abpuensH —
M: Ilpoceemenne 2020-21

[IporpaMma MONHOCTBIO OTpa)kaeT 0a30BbIM MOJATOTOBKU ILIKOJIBHUKOB, KOHKPETHU3UPYET COAEp KaHue
TE€M 00pa30BaTEIbHOIO CTAHJIAPTa U ONPEEIIAET pacipeielieHue y4eOHbIX 4acoB Mo pasjenam npeamera. [Ipo-
rpaMMa COIEp>KUT IJIaHUPpYEMble Pe3yIbTaThl OCBOCHUS YU€OHOTO IMpeIMeTa, cojiepKaHue yueOHOro npeiMera,
TeMaTH4ecKoe IaHupoBanue Pabodas mporpamma paccuuTaHa Ha JBa rojaa oOydenus: 34 1 B 11 ki, 94T0 coOT-
BeTcTBYeT YueOHoMy tutany MBOVY «CILL Ne 6.
[Iporpamma mo xumun st 10-11 kmaccoB 0011e00pa3oBaTENbHBIX YUPEKACHUH SBISETCS JIOTHIECKAM IMPO-
JIOJDKEHUEM Kypca XMMUHM OCHOBHOM 1ikoJbl. [ToaToMy oHa pazpaboTaHa ¢ onopoil Ha Kypc XuMHuH §8-9 KJ1accoB.

W3yuenne xuMuu Ha 6a30BOM YpOBHE CPEIHEro 00mero o0pa3oBaHuUs HANPABJICHO Ha AOCTIKEHHE Clie-
JIYIOLUX LIEJICH:

* OCBOCHHME 3HAaHUN O XMMHYECKOW COCTAaBJISIOIIECH €CTECTBEHHOHAYYHOW KapTHUHBI MHUPA, BAKHEHIINX XUMH-

YECKUX MOHATHSAX, 3aKOHAX U TEOPUSIX;

*  OBJIaJileHMe YMEHHSIMHM IPUMEHSATh MOJTYYeHHbIE 3HAHUS JUIsl OOBSICHEHUS pa3HOOOPA3HbIX XUMUYECKUX 5B-

JICHUH ¥ CBOMCTB BEILECTB, OLIEHKU POJIM XMMHUU B Pa3BUTHH COBPEMEHHBIX TEXHOJIOTUH U MOJYYEHHUU HOBBIX

MaTepUasos;

* pa3BHMTHe II03HABATEJIbHbIX UHTEPECOB U MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEN B MPOIIECCE CAMOCTOSATEIBLHOTO

nproOpeTeHNs] XUMHUECKUX 3HAHUM C UCIOIb30BAaHUEM Pa3IMYHBIX MCTOYHHUKOB MH(OPMALMH, B TOM 4YHCIE

KOMIIBIOTEPHBIX;

* BOCHHTaHMe YOEXJIEHHOCTH B MO3UTHBHOMN POJIM XUMHHU B )KM3HU COBPEMEHHOT'0 00IIECTBA, HEOOXOIUMOCTH

XUMHYECKH IPAaMOTHOT'O OTHOIIEHHS K CBOEMY 3710POBbIO M OKpY»Kalolleil cpene;

* NpUMeHeHHe MOJYYeHHbIX 3HAHUI U YMeHH# 17151 6e30MacHOro MCIOJb30BaHUs BEIIECTB U MAaTepHAJIOB B

OBITY, CETLCKOM XO3SIIICTBE M Ha MIPOU3BOJICTBE, PEILIEHHUS TPAKTUUYECKHUX 3a/1a4 B IOBCEIHEBHOM KU3HU, IIPELy-

IIPEKICHYS SIBICHNHN, HAHOCSIIMX BPE 3I0POBBIO YENIOBEKA M OKPYKAIOILEH Cpefe.

3a1a4M 00y4eHHs:

* - npuodpeTeHHe 3HAHMII BaXHEUIINX (PAKTOB, MOHATHUI, 3aKOHOB U TEOPHH, AJIS UCIOIB30BAHUS B MPAKTH-
YECKOM JIeSTEIIbHOCTH U MTOBCEHEBHOMN KU3HU;

* - pa3sBUTHe YMeHHUI Ha0I0IaTh U OOBSACHIATh XMMUYECKHE SBJICHU, COONIOIaTh MpaBUiIa TEXHUKU Oe3omac-
HOCTHU IIpH paboTe ¢ BEIECTBAMH B XUMUYECKOM 1ab0paTOpUu U B TOBCETHEBHOM JKU3HU;

* - OBJAjJeHHe COcOo0aMM M03HABATEIbHON, HHPOPMAIIMOHHO-KOMMYHUKATUBHON U pe(IeKCUBHON NesITelNb-
HOCTEH;

* - OCBOEHHE KOMIETEeHLMI: KIIIOYEBBIX, MPEIMETHBIX U OOLIENpeMETHBIX (IT03HaBaTeIbHOM, HH(OpMaIu-
OHHOM, KOMMYHUKaTUBHOM, pe(IeKCUBHO)

CrpykTypa npejiaraeMoro Kypca peaer e mpooieMbl HHTErpaliii B 00y4YeHUH XUMUH.

[lepBast — 3TO BHyTpHUIIpeAMeTHAS] HHTerpanus yueOHOM TUCIUIIMHBI «XUMUSD.

Wnest Takol MHTErpaluy TUKTYET CIEIYIOIIYI0 OUEPEIHOCTh U3YUYEHHUs Pa3/ielioB XMMHUM: BHavaie, B 10
KJ1acce, M3y4aeTcsl opraHuveckas XUMHus, a 3areM, B 11-m kiacce — xumus oOmas. Takoe CTpyKTypupOBaHUE
00yCIIOBJICHO TE€M, YTO KypC OCHOBHOU IIKOJIBI 3aKkaH4YMBaeTcs HeOombmuM (10-12 gacoB) 3HAKOMCTBOM € Opra-
HUYECKMMHM BeniectBamu. U B nanpHeimeM npoaoixkaercs B 10 kimacce. Kpome toro, nzydyenue B 11-Mm kiacce



OCHOB 00I1Ielf XUMUU 03BOJISIET CPOPMUPOBATH Y BBHITYCKHUKOB CPEIHEH LIKOJIBI IPEICTABICHHE O XUMHUHU, KaK
0 LIEJIOCTHOM HayKe, I10Ka3aTh €IMHCTBO €€ NOHATUMN, 3aKOHOB U TEOPUI, YHUBEPCAIbHOCTh M IIPUMEHUMOCTD UX
KaK JiJIsl HEOPraHWYEeCKOM, TaK U Il OPraHUYECKON XUMUH.

Bropast — 370 MexknpeaMeTHass HHTerpalus, [I03BOJISIONIAs HA XUMUYECKOW 0a3e 00bEeIMHUTH 3HAHUS
no ¢usuke, 6UoNOruK, reorpapuu, KOJIOTUM B €IUHOE MOHUMAHHE E€CTECTBEHHOIO MHUpa, T.€. CPOPMHUPOBATH
LEJIOCTHYIO €CTECTBEHHOHAYYHYIO KapTUHY MHpPa. JTO MO3BOJUT CTAPLIEKIACCHUKAM OCO3HATh TO, CO 3HAHUSMU
10 XUMUH BOCIIPUATHE OKPYKAIOIIET0 MUpa Oy/ET MOJIHBIM.

1.Ilnanupyemble pe3yabTaTbl 00y4eHH:

Jluunocmuvimu pe3yiomamamu HU3YUCHUA IPpECAMETaA «XHUMHSY ABIISIOTCS CICOAYIOIIUEC YMCHUS:

[locTtenenHo BrIcTpanBaTh COOCTBEHHOE 1IEIOCTHOE MUPOBO33PEHHE:

— OCO3HABaTh COBPEMEHHOE MHOI000pa3ue TUIIOB MUPOBO33PEHUs, OOLIIECTBEHHBIX, PETUTHO3HbIX, aTEUCTHY e-
CKHUX, KYJIbTYPHBIX TPAJAULIMMI, KOTOPbIE OIPEEIISAIOT pa3Hble 0ObSICHEHUS IPOUCXOSIIETO B MUPE;

—C y‘{éTOM 9TOI'0 MHOFOO6pa3I/I${ IIOCTCIICHHO BBIpa6aTBIBaTB CBOM COOCTBEHHBIE OTBETHI HA OCHOBHEIE KU3HEH-
HBIC BOITPOCHI, KOTOPBIC CTABUT JIMYHBIN KW3HCHHBIN OIIBIT,

— YUUTBHCA IPU3HABATL IIPOTHUBOPEYNBOCTD U HGSaBepI_HéHHOCTL CBOUX B3IVIA0B HaA MHUP, BOBMOXHOCTb UX U3MC-
HCHHA.

Y4uThCS UCIIONB30BaTh CBOM B3TJISAAbLI HA MU HJIA 00BACHEHHS Pa3JINIHBbIX CHTyaHHﬁ, pEeIICHUA BOSHUKAIOIINX
HpO6JICM 1 U3BJICYCHHA JKU3HCHHBIX YPOKOB.

Oco3HaBaTh CBOM MHTEPECH], HAXOUTh U U3y4yaTh B yUeOHMKAX 110 pa3HbIM IIpeMeTaM MaTtepuan (U3 MaKCUMY-
Ma), UMEIOLINI OTHOILIEHUE K CBOUM MHTEPECaM.

Hcnonp30BaTh CBOM MHTEPECHI JIJIs1 BRIOOpA MHAMBHIYAIbHON 00pa30BaTeIbHON TPACKTOPHH, TOTEHIIUATHHON
Oynymieit mpodeccuu U COOTBETCTBYIOMIETO TPOPUIHLHOTO 00pa30BaHuUs.

HpI/IO6p6TaTL OIIBIT YYaCTHUA B JACJIaX, IPUHOCAIIUX I10JIb3Y JIFOSAM.

Y4uThCsl CaMOCTOSATENBHO BBIOWpAaTh CTUIIb MIOBECHUS, IPUBBIUKH, oOecrieunBaroe 6e30macHblil 00pas Ku3-
HU U COXPaHEHHE 3/J0POBbS — CBOETO, a TAKXKe OJIM3KUX JIO/IEH U OKPYKAIOLIHX.

YYUThCSI CaMOCTOSTEIHLHO MMPOTUBOCTOATHL CUTYyallUAM, IPOBOIUPYIOIIIHWM Ha MOCTYIIKHU, KOTOPBIC YIPOKAIOT
0e30IMacHOCTH U 3A0POBBIO.

Br16upate nocTynku, HalleJIeHHbIE HAa COXpaHEHHE U OepeKHOe OTHOIICHHE K TPUPO/IE, PALlMOHAILHOTO 0CO-
OEHHO XUBOM, U30eras MPOTUBOIMOJIOKHBIX MOCTYIKOB, IIOCTENIEHHO y4ach U OCBAaUBas CTPATETHUIO pallMOHAalb-
HOTO MPUPOOIIOIb30BAHHUS.

Yuutbcs y6C)K,[[aTL APpyrux Jroaei B HCO6XOI[I/IMOCTI/I OBJIaACHUA CTpaTeI‘I/ICI\/'I MIpUPOAOII0JJIB30BaAHU.

Hcnonb30BaTh SKOJOTUYECKOE MBIIIJIEHUE /TSI BRLIOOpA CTPATErHH COOCTBEHHOTO IMTOBEICHUSI B KAYECTBE OJTHOM
U3 LICHHOCTHBIX YCTaHOBOK.

Pesynbpraramu nzydenus kypca « XuMusi» gpisgercsa (GopMHUpOBaHHE YHUBEPCaIbHBIX YueOHbIX AeiicTuii (YV]).

o Peeyviamusnvie YYII.

CamocrosTenbHO 00HAPYKHUBATh U POPMYIUPOBATH MPOOIIEMY B KIACCHOW U MHIUBUAYaIbHON yueOHOU aesi-
TEIbHOCTH.

BriBurate Bepcuu perieHus npo0ieMbl, 0CO3HaBaTh KOHEUHBINH Pe3yNbTaT, BEIOUPATh U3 MPEATIOKECH-
HBIX U UCKaTh CAMOCTOSTEJIBHO CPEJICTBA JOCTHXKEHUS 1IEITH.
CoctaBnsaTh (MHAMBUAYAIBHO WIK B TPYIIIE) IUIAH PEHIeHUs MPoOIeMbl (BBIITOJTHEHHS TPOEKTA).

[Tonbupatk k Kaxa0l nmpodiaeme (3a7ade) afeKBaTHYIO €l TEOPETUUECKYIO MOJIEb.



PaGoTas o npeioxkeHHOMY U CaMOCTOSITEIHHO COCTABIIEHHOMY IIIaHY, HCTIOJIb30BaTh HAPSIY C OCHOBHBIMU U
JIOTIOTHUTEIIFHBIC CPEJICTBA (CIIpaBOYHAS JIUTEPATYPA, CIOKHBIC TPUOOPHI, KOMITLIOTED).

[InanupoBaTh CBOIO MHIMBHUIYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO.

PaboTtarh 10 caMOCTOSATENHHO COCTABIICHHOMY IUIAHY, CBEPSISICH C HUM U TIENIBIO JISATEIIbHOCTH, UCTIPABIISS
OIMOKH, UCTIOB3YS CAMOCTOSITEIIPHO MOA00OpaHHbIC CpeACTBa (B TOM uucie U MHTepHeT).

CB0O0OOTHO TTOJTE30BATHCS BEIPAOOTAHHBIME KPUTEPHUSIMH OIEHKU U CAMOOIICHKH, UCXO/Is U3 TISJIA U UMe-
IOIINUXCS KPUTEPHUEB, Pa3Indasi pe3yabTaT U CIIOCOOBI ICHCTBHIA.

B xoze npeacraBneHus MpoekTa AaBaTh OLICHKY €r0 Pe3yJIbTaTaM.

CamocTosATeIbHO 0CO3HABATh MPUYMHBI CBOCTO yCIieXa WM HEYCIeXa U HaXOIUTh CITOCOOBI BBIXO/A U3 CUTYa-
MU HEycTexa.

YMeTb OIEHUTH CTENEeHb YCIEITHOCTA CBOSH MHIMBHIYAIbHON 00pa30BaTeIbHOM NI TEIbHOCTH.
JlaBaTh OIIEeHKY CBOMM JIMYHOCTHBIM Kau€CTBaM U YePTaM XapakTepa («KakoB s1»), OMPEACIATh HAPaBICHUS
CBOETO Pa3BUTHUS («KAKUM 51 XOUY CTAaThy, 4TO MHE JIJIsl 3TOTO HAJIO CIIENAThy).

o [loznasamenvuvie YY 1.

AHaIM3UpOBaTh, CPABHUBATH, KIIACCH(PHUIIMPOBATH H 0000IaTh TOHATHS:
- IaBaTh OIpeJIeJIeHUE MOHATUAM Ha OCHOBE M3YYEHHOI'0 Ha Pa3IMUYHBIX IIpeIMeTax yueOHOro Marepuaa;
- OCYUIECTBIIATD JIOTMUECKYIO ONEPALMIO YCTAaHOBJIEHUS POJI0-BUI0BbIX OTHOIIECHUI;
- 0000111aTh TOHATHS — OCYIIECTBIIATH JOIMUYECKYIO ONEpaltIo epexo/ia OT MOHATUS C MEHBIIUM 00bEMOM K
HOHSTHIO C OOJIBIIUM OOBEMOM.
CTpouThb JOrMUECKOe PacCyXkI€HUE, BKIIIOYAIOIEe YCTAHOBJIEHUE IPUUMHHO-CIIEICTBEHHBIX CBSA3EH.
CozniaBaTh MOJIENH C BbIIEJICHUEM CYILIECTBEHHBIX XapaKTEPUCTUK 00BEKTA, IPEOOPA30BhIBATH MOEIIHU C LIEIIBIO
BBISIBJICHHSI OOLIMX 3aKOHOB, OIPEEIAIONIMX JaHHYIO IPEAMETHYIO 001acTh.
[IpencraBnasaTh HHPOPMALUIO B BUJE KOHCIIEKTOB, Ta0JIMI], CXEM, I'PaUKOB.
[TpeoOpa3oBbIBaTh HHGOPMALIHIO U3 OJTHOTO BUA B APYroi M BEIOUPATh y100HYIO /Uis cels popMy uKcaruu u
npejcraieHus nadopmanuu. [pencrasnsars nHGopmannio B ONTUMAIBHON (opMe B 3aBUCUMOCTH OT ajjpecarta.
[ToHuMas MO3UIHMIO IPYTOT0, pa3inyarh B €r0 peuu: MHEHHUE (TOUKY 3pEHHMSI), I0Ka3aTeNbCTBO (apryMEHTHI),
(GakThl; TUIIOTE3Bl, AKCUOMBI, TEOPUH. J[JI1 3TOr0 CaMOCTOSITENILHO UCIIONIB30BATh Pa3IMUHbIE BUJIbI YTEHUS (U3Y-
yarolee, IpoCMOTPOBOE, 03HAKOMHUTEIBHOE, TOMCKOBOE), PUEMBI CIYILIaHHS.
Camomy co3gaBaTh HICTOYHUKH MH(OPMAIIMK Pa3HOTO TUIIA U ISl pa3HbIX ayAUTOPUM, COOII0AAaTh HH(OpMALIH-
OHHYIO TUTUEHY U NpaBuia MH(YOPMALMOHHONW O€30MaCHOCTH.
YMeTh UCTI0Ib30BaTh KOMITbIOTEPHBIE U KOMMYHHUKAIIMOHHBIE TEXHOJOTUN KaK MHCTPYMEHT JUIsl TOCTUKEHUS
CBOMX LieJIel. YMeTh BbIOMpaTh aJieKBaTHbIE 3a/l1aue€ HHCTPYMEHTAIbHbBIE IPOrpaMMHO-aIIapaTHbIE CPEACTBA U
CEPBHUCHI.

o  Kommynuxamusuvie YY/I:
OTcrauBas CBOIO TOUKY 3pEHMSI, IPUBOIUTH aPTyMEHTHI, TOATBEPKaast UX (pakTamu.
B nuckyccun ymeTh BBIIBUHYTH KOHTPapryMEHThI, IepedpazupoBaTh CBOIO MbICIb (BJIaJJleHUE MEXaHU3MOM dK-
BHBAJICHTHBIX 3aMEH).
Y4YUTbCSI KPUTUYHO OTHOCUTHCSI K CBOEMY MHEHHIO, C JOCTOMHCTBOM IPU3HABATh OIMIMOOYHOCTH CBOEIO MHEHUS
(ecM OHO TaKOBO) M KOPPEKTUPOBATH €TO.
[TonnMast MO3ULIKIO JPYTOro, pa3uyaTh B €0 peun: MHEHHUE (TOUKY 3pEHHMSI), JO0KA3aTeNbCTBO (apryMEHTHI),
(aKThl; TUIIOTE3bI, AKCHOMBI, TEOPUH.
YMeTh B3MISIHYTh Ha CUTYallMIO C MHOM MO3ULIMU U IOTOBAPUBATHCS C JIIOAbMH MUHBIX MO3UIHI.

IIpenmeTHble pe3yJibTaThl

0eCAMUKNIACCHUK HAYYUMCA:

—pacKpbIBaTh Ha MIPUMEPAX POJIb XMMUHU B (POPMUPOBAHUN COBPEMEHHOM HAayYHON KapTUHBI MUPA U B IPaKTHYe-
CKOH J1€ATEIbHOCTH YEJI0BEKA, B3aUMOCBSI3b MEXly XUMHUEN U IPYTMMH €CTECTBEHHBIMU HayKaMH;
—MJUTFOCTPUPOBATH HA MPUMEpPaxX CTAHOBJIECHUE U 3BOJIIOLIMIO OPraHUYECKON XUMHUH KaK HayKH Ha Pa3JInYHbIX UC-
TOPUYECKUX dTanax e€ pa3BUTHUSA;



—aHaJIM3UPOBaTh COCTAB, CTPOCHHUE U CBOWCTBA BEILECTB, MPUMEHSS MOJOXKEHHUSI OCHOBHBIX XUMHUYECKUX TEO-
pUiA: XUMUYECKOTO CTPOCHUSI OpraHMYecKuX coenruHeHuit A. M. bytieposa;

—PUMEHATH IPABUJIA CUCTEMAaTHUYECKON MEXIYHAPOJAHON HOMEHKJIATYPhl KaK CPEICTBA PAa3IU4YECHUS U UJIEHTHU-
(uKaIK BEIIECTB 10 UX COCTaBY M CTPOCHHIO;

—COCTAaBJIATh MOJIEKYJISIPHBIE M CTPYKTYpHBbIE (hOPMYJIbl HEOPIraHUYECKUX U OPraHUYECKHUX BEIIECTB KaK HOCUTE-
Jei MHpOpMaLUU O CTPOEHUH BELIECTBA, €0 CBOWCTBAX U NMPHHAUIEKHOCTH K ONpEAEIEHHOMY KJIacCy COeIH-
HCHHI;

—XapaKTepH30BaTh (PU3MUYECKHE CBOWCTBA HEOPTaHUYECKUX M OPraHUYECKUX BEIIECTB U YCTAHABIMBATH 3aBUCH-
MOCTh (PM3UYECKUX CBOMCTB BEIIECTB OT THUIIA KPUCTAIIMUECKON PELIETKH;

—MPUBOJIUTH NMPUMEPBl XUMUYECKUX PEaKLUi, paCKphIBAIOIIUX XapaKTEPHbIE XMMHUYECKHE CBOICTBA HEOPraHU-
YECKHX M OpPraHMYECKHUX BEIIECTB M3YyYCHHBIX KJIACCOB C LETbI0 MX UACHTU(UKAMHN U OOBACHEHHsS 001acTH
PUMEHEHHUS;

—OIPEJeIIATh MEXaHU3M PEAKLMU B 3aBUCHUMOCTH OT YCJIOBUH NMPOBEJEHUS PEAKIIMU U IPOrHO3UPOBATh BO3MOXK-
HOCTb NMPOTEKAaHUS XUMHUECKUX PEAaKLIUi Ha OCHOBE THUIIA XUMUUYECKON CBSI3U M aKTUBHOCTHU PEareHTOB;
—yCTaHaBJIMBaTh 3aBUCHMOCTb PEAKIIMOHHOM CIIOCOOHOCTU OPraHMYECKUX COEIMHEHUI OT XapaKTepa B3aMMHOIO
BJIMSIHUS aTOMOB B MOJIEKYJIaX € LEJIbIO POTHO3UPOBAHNUS IIPOJYKTOB PEAKIUY;

—YyCTaHaBJIMBaTh F€HETUUECKYIO CBSA3b MEXKIY KJIaCCAaMHU HEOPraHWYECKMX U OpPraHMYECKUX BElecTB AJs 00oc-
HOBAHUS HNPUHIMIHATBHON BO3MOKHOCTH MOJYyYEHUS] HEOPTaHMUECKUX U OPraHUYECKUX COCIMHEHHUN 3aJaHHOTO
COCTaBa U CTPOEHMS;

—10JI0MpaTh PEareHThl, YCIOBUS U ONPENEATh MPOIYKThl pEeaKLUi, O3BOJSIOLIUX PEATU30BaTh Ja0OPATOPHbIE
U IPOMBIIUIEHHBIE CIIOCOOBI TOTYYEHUS BXKHEHIINX HEOPIraHUYECKUX U OPraHUYECKUX BELIECTB;

—MPUBOJUTH IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKUil B IPUPO/Ie, MPOU3BOACTBEHHBIX Ipolieccax
U J)KU3HENIeATEIbHOCTH OPTaHNU3MOB;

—00OCHOBBIBaTh MPAKTUYECKOE HCIIOJIb30BAHME HEOPraHMYECKHMX M OpPraHWYECKUX BEIIECTB M UX pEakiuil B
IPOMBIIIJIEHHOCTH U OBITY;

—BBINOJHATh XUMHUYECKUHM DKCIEPUMEHT II0 PACIIO3HABAHUIO U TOJIYYEHHIO HEOPraHMYECKHMX M OpPraHU4eCKHX
BEIIECTB, OTHOCSILIUXCS K Pa3JIMYHBIM KJIaccaM COEIMHEHUMN, B COOTBETCTBUH C MpaBWIaMHU U IpuéMamu 0e3-
OIAacHOM paboThl ¢ XMMHUUYECKUMHU BEUIECTBAMU U J1a00paTOPHBIM 000PYI0BaHUEM;

—MPOBOJUTH pacuéThl HA OCHOBE XMMHUYECKHUX (OpMYJT M ypaBHEHHMH peakIMii: HaXOXJAEHUE MOJEKYJISpHOU
(opMyIbl OPraHMYECKOro BELIECTBA MO €ro IUIOTHOCTH U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJAIINX B €0 COCTAaB,
WIH 110 IPOAYKTaM CrOpaHusl; pacyéThl MacCOBOM J10JIM (Macchl) XUMHUYECKOTO COETMHEHUSI B CMECH; PACUETHI
Macchl (00bEMa, KOJIMYECTBA BEILECTBA) MPOJYKTOB peaKkuy, pacuéThl Macchl (00bEMa, KOIMUYECTBA BEILIECTBA)
IIPOAYKTA peakliu, ECIIA OJHO U3 BEILECTB JAHO B BUJIE PACTBOPA C OIPEIEIEHHON MAacCOBOM J0JIEN pacTBOPEH-
HOTO BEILIECTBA;

—HCIOJB30BaTh METO/Ibl HAYYHOTO TIO3HAHUS: aHAIN3, CHHTE3, MOJIETUPOBAHNE XUMHUYECKHUX MPOLIECCOB U sIBJIE-
HUN — MpU peleHn y4eOHO- HCCie10BaTeIbCKUX 3a/1ad 110 U3YUYEHHUIO CBOMCTB, CIIOCOO0B MOJTYyYEHUS U pacio-
3HAaBaHMs OPraHUYECKUX BELIECTB;

—BJIJIETh MpaBUWJIaMH 0€30I1aCHOr0 00palleHHs C eIKUMHU, TOPIOYUMH M TOKCHUYHBIMH BEIIECTBAMH, CPEICTBAMU
OBITOBOI XMMUMU,

—OCYIIECTBIATH MOUCK XUMUYECKOW MH(GOpMaIUH 110 Ha3BaHUIM, UACHTU(UKATOPaM, CTPYKTYPHBIM popmynam
BEILIIECTB;

—YyCTaHaBIMBATh B3aUMOCBSI3U MEXIY (pakTaMy U Teopuell, MpUYMHOMN U CIIEACTBUEM MIPH aHAIN3€e MPOoOIeM-
HBIX CUTYalluil 1 000CHOBaHUH MPUHUMAEMbIX PEHICHUI Ha OCHOBE XUMUYECKUX 3HAHUI;

—IPEJCTaBIATh MYTH PEIICHUS ITI00aTBHBIX MPOOJIEM, CTOSIIKX Mepe] YeT0BEYECTBOM, U MePCIEeKTHBHbBIE
HAIpPAaBJICHUS Pa3BUTHS XUMUYECKUX TEXHOJIOTH, B TOM YHCJIE TEXHOJIOTUH COBPEMEHHBIX MaTEPUAIIOB C pa3-
JUYHOU (PYHKIMOHAIBHOCTHIO, BO30OHOBIISIEMBIX HCTOYHUKOB CBIPbhsI, EPEPAOOTKH U YTHIIN3ALUH TPOMBIIIIICH-
HBIX U OBITOBBIX OTXO/IO0B.

0eCAMUKIACCHUK NOTYYUN B03ZMONCHOCHb HAYUUMbCA



—(bopMyIMpOBaTh LIEIb UCCIIEI0BAHUS, BBIIBUTATh U MIPOBEPATH SKCIEPUMEHTAIBHO TUIIOTE3bl O XUMHUYECKHUX
CBOICTBax BEIIECTB Ha OCHOBE UX COCTaBa U CTPOEHUS, X CIOCOOHOCTH BCTYNaTh B XUMUYECKUE PEaKLIUH, O
XapakTepe U MPOAYKTaX Pa3IudHbIX XUMUYECKUX PEaAKIUi;
—CaMOCTOSITENTFHO IIAHUPOBATH M MPOBOUTH XUMUIECKUE SKCTIEPUMEHTBI C COOJIIOICHUEM TIPaBHII 6€30I1acHOM
paboThI C BellecTBaMU U JIa0OpaTOPHBIM 000PYAOBAHUEM;
—MHTEPIIPETUPOBATH JAHHBIE O COCTABE U CTPOSHUH BEIIECTB, MOJYyYCHHBIE C IIOMOIIIbIO COBPEMEHHBIX (PU3UKO-
XUMHUYECKUX METO/IOB;
—XapaKTEePHU30BaTh POJIb A30TOCOICPHKAIIUX TETEPOIUKINYECKUX COSTMHEHUN U HYKJIEMHOBBIX KHUCIOT KaK BaK-
HEHIINUX OUOJIOrMYECKU aKTUBHBIX BEIIECTB;
—IPOrHO3UPOBATh BOZMOKHOCTh IPOTEKAHUSI OKHCIUTEIBHO- BOCCTAHOBUTENBHBIX PEAKIIH, JIeKaIINX B OCHOBE
MPUPOTHBIX U TPOU3BOACTBEHHBIX MTPOILIECCOB.
B pe3ynomame uzyuenusn yueonozo npeomema «Xumusa» Ha ypoeHe cpeoHezo 0ouiezo oopazoeanus:
Buvinycknuk nayuumcs:
® pacKphIBaTh Ha MPUMEPaX POJIb XUMHH B (DOPMHPOBAHMH COBPEMEHHOW HAay4YHOW KapTUHBI MUPa U B
MPaKTUYECKOU JIEATEIbHOCTH YEJIOBEKA, B3aUMOCBS3b MEXKIYy XUMHEH W JPYTUMHU €CTeCTBEHHBIMU
HayKaMH;
®  YCTaHABJIMBATh NMPUYUHHO-CJICICTBEHHBIC CBA3U MEX]Y CTPOCHHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U
NEePUOANYECKUM U3MEHEHUEM CBONCTB XUMHUYECKHX 3JIEMEHTOB U UX COEIMHEHUN B COOTBETCTBHUH C I1O-
JI0’)KEHHEM XUMHUYECKHUX JIEMEHTOB B MIEPUOIUUECKON CUCTEME;
®  aHAIM3UPOBATH CTPOCHHE aTOMa, XUMUYECKOU CBSI3H, DJIEKTPOTUTHUECKON TUCCOLMALIUN KUCIOT U OCHOBA-

HHH;
® yCTaHaABIWBATh MPUYUHHO-CJICICTBEHHBIC CBS3M MEXIY CBOMCTBAMH BEIIECTBA U €T0 COCTABOM, U CTpOE-
HHEM;

® [PUMEHATH MpaBWIa CHCTEMATUYECKON MEXAYHapOJHOW HOMEHKJIATyphl KaK CpPEeICTBa pa3ivueHHs U
UICHTU(HUKAIIMY BEIIECTB 110 UX COCTAaBY U CTPOCHHUIO;

®  COCTaBJISITh MOJICKYJISIPHBIE U CTPYKTYPHBIE ()OPMYIIBI HEOPTaHMUECKUX M OPTaHMYECKUX BEIIECTB KaK
HOcuTeNell MHPOPMAIMN O CTPOCHUHU BEIIECTBA, €r0 CBOMCTBAX W MPUHAIICIKHOCTH K OTPEACIICHHOMY
KJIacCy COeIMHEHMIA;

® XapaKTepH30BaTh (PU3NUECKUE CBOMCTBA HEOPTAaHWYECKHUX W OPraHUYECKHX BEIIECTB M YCTAHABIMBATbH
3aBHCUMOCTH (PM3UYECKUX CBOMCTB

BEIIIECTB OT TUIA KPUCTAIUTMYECKON PEIIETKH;

®  XapaKTepHU30BaTh 3aKOHOMEPHOCTH B M3MEHEHUH XMMHUYECKUX CBOWCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COCIMHEHUH, BHICITUX OKCHJIOB U

THJIPOKCUIOB;

®  TPHUBOJWUTH MPUMEPHI XUMHUECKUX PEAKINH, PACKPBIBAIOIINX XapaKTEPHbIE XHMUYECKHE CBOMCTBA HEOP-
TFaHUYECKUX U OPTaHMYECKUX BEIECTB M3YUYEHHBIX KJIACCOB C IIENBI0 X HJIECHTU()UKALMU U OObICHEHUS
o0JacTu NpUMEHEHHUS;

® YCTaHaBJIMBATh 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOW PEAKIMU U CMEIIEHUS! XUMUYECKOTO PABHOBECHS OT
pa3INYHbBIX (PAKTOPOB C LIETIBIO

® YCTAaHaBJIHMBATh F€HETUYECKYIO CBSI3b MEXIY KiaccaMH HEOPTaHHMYECKHX W OPTaHWYECKHX BEIISCTB IS
000CHOBaHUS MPUHIUITHATHHON

BO3MOXXHOCTH IOJTy4eHHs HEOPTaHMUECKUX U OPTaHMUYECKUX COEIMHEHUH 3aJaHHOTO COCTaBa U CTPOCHMUS;

®  ONpeAeNATh XapaKTep Cpelbl B pe3ysbTaTe THAPOJIH3a HEOPTraHWYECKHX W OPTaHMYECKUX BEIIECTB U
MPUBOIUTH TIPUMEPHI THAPOIIN3a BEIIECTB B TOBCEIHEBHOM )KU3HU YEJIOBEKA, OMOIOTHYECKIX OOMEHHBIX
npolieccax U MPOMBIIIIIEHHOCTH;

e  00OCHOBBIBaTh MPAKTUIECKOE UCIIOJIB30BAaHNE HEOPIaHMUECKUX M OPTaHNYECKUX BEIECTB U UX PEaKLUil
B IIPOMBINIJICHHOCTH U OBITY;

®  BBHINOJHATH XUMHUYECKUI KCIIEPUMEHT IO PACO3HABAHUIO U MOJYYCHHUIO HEOPTAaHMYECKUX M OpraHuye-
CKHUX BEIIECTB, OTHOCSIINXCS K



pa3IMYHbIM KJIacCcaM COEIMHEHUH, B COOTBETCTBUH C MpaBUJIaAMH U NpUeMaMH 0e30macHON paboThl C XUMU-

YECKUMHU BEIIECTBAMU U

1a00paTOPHBIM 000PYIOBAHUEM;

® TIPOBOJMTH PAcUeThl HA OCHOBE XUMHUYECKHX (DOPMYNI M YpaBHEHHI pEaKIUii: HAXOXKJICHHE MOJCKYISp-
HOU (OPMYJIIBI OPTaHUYECKOTO BEIIECTBA MO €0 TUIOTHOCTU U MACCOBBIM JOJISIM 3JIEMEHTOB, BXOJISIINX B
€ro COCTaB, WIH MO MPOAYKTaM CrOpaHUs; pacyeThl 00bEMHBIX OTHOIICHUHN Ia30B MPU XUMHUECKUX PeaK-
[IUSIX; PacyeThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEaKIIUHU, €CIIA OJHO U3 BEIIECTB JIaHO
B BUJIE paCTBOpA C OIpeIeJICHHONH MacCOBOH J10JIel pacCTBOPEHHOI'O BEIIECTBA,

®  BIAJIETh MIPABIIIAMU 0€30MACHOTO OOpAIICHUS C SAKUMH, TOPIOYMMH ¥ TOKCHYHBIMH BEIIECTBAMU, CPE-
CTBaMU OBITOBON XUMUU;

® OCYIIECTBIAThH MOUCK XUMUYECKONH MH(POPMAIIUHU N0 HAa3BAHUAM, UJEHTU(PHKATOpaM, CTPYKTYPHBIM (op-
MyJiaM BEIIECTB;

® YCTaHABIMBATh B3aMMOCBS3U MEXIy (haKTaMH W TCOPHCH, MPUIMHON U CICACTBUEM IPHU aHAIHM3E MPO-
OJIEMHBIX CUTyallMi 1 0OOCHOBAHHUH

MPUHUMAEMBbIX PEIIEHU Ha OCHOBE XMMHYECKHUX 3HAHUI;

®  TIPEJICTABIATH IIYTH PEIICHUS MIOOATBHBIX TPOOJIEM, CTOSIINX MEePe]T YSIIOBEYSCTBOM, H IMTEPCIICKTUBHBIX
HAIPABIICHUH Pa3BUTHS XUMUICCKUX TEXHOJIOTHI, B TOM YHCJIC TEXHOJOTUH COBPEMEHHBIX MATEPHAIIOB C
pa3ianyHOil (HYHKIIMOHATBLHOCTHIO, BO30OHOBIISIEMBIX HCTOYHHKOB CBIPBS, MEPEpadOTKU U yTUIU3ALUU
MIPOMBINIJICHHBIX U OBITOBBIX OTXOIOB.

BuvinyckHuk nonyuum 603M0MCHOCHIb HAYYUMBCA:

e (opMyIUpPOBATH LIEJTh UCCICAOBAHNUS, BEIIBUTATh U IPOBEPSITH SKCTICPUMEHTAIBHO THITOTE3bI O XMMUY e-
CKHX CBOMCTBaxX BEIIECTB Ha OCHOBE UX COCTaBa U CTPOCHHS, UX CIIOCOOHOCTH BCTYNaTh B XMMHUYECKUE
peaKIuu, O XapaKkTepe U MPOAYKTAX Pa3INIHBIX XUMUICCKIX PEAKITUH;

® CaMOCTOSITENIbHO TUTAHUPOBATh M MPOBOJUTH XMMHUYECKHE SKCIIEPUMEHTBI C COOOIEHUEM TPaBHI 0e3-
OTMacHO# paboThI C BEIIECTBAMH U

1a00paTOPHBIM 000PYIOBaHHEM;

®  UHTEPHPETUPOBATH JAHHBIE O COCTaBE W CTPOCHHH BEUIECTB, MOJYUYEHHBIE C MOMOIIBI0 COBPEMEHHBIX
(bU3UKO-XUMHUYECKUX METOOB;

®  OIKCHIBATh COCTOSIHHE JJICKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHUUYECKUX MPEIACTAB-
JIEHUI O CTPOEHUM aToMa JJIst

00BSICHEHUS Pe3yIbTaTOB CIEKTPAILHOTO aHANTN3a BEIIECTB;

®  XapaKTepH30BaTh POJIb a30TOCOJEPKAIINX TETEPOIUKINYESCKUX COCIUHEHUH W HYKJICHHOBBIX KHCIIOT
KaK BaXKHEUIITNX OMOJIOTUYECKH aKTHBHBIX BEIIECTB;

® MPOTHO3UPOBATH BO3MOXKHOCTH MPOTEKAHUS OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIUN, JEKAIUX B
OCHOBE IIPUPOJIHBIX U MPOU3BOICTBEHHBIX MTPOIIECCOB.

2. Coep:kanue y4eOHOro mpeamera
O0mas xumus

11 kaacce (10 kaace, || moayroaue)

(1 u B HEneNIO Ha MPOTSHKEHUU Y4eOHOT0 T0/1a WK 2 4. B HEJIENII0 BO BTOPOM IOJIYTOJIMH; Bcero 34 yaca).
i (2 4 B HeZlenro; Bcero 68 4, u3 HuX 6 4 - pe3epBHOE BpeMsi)
Tema 1. Ctpoenue atoma u Ilepuoguuecknii 3akon .. MengeneeBa (3/6 u)

OcHoOBHBIC CBeIeHUsI 0 CTPOCHUH aTOMA. SIApo: NPOTOHBI U HEUTPOHBI. M30TONBI. DIEKTPOHBI. DJIEK-
TpPOHHasi 000JI0UKa. DHepreTuyeckuii ypoBeHb. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0UEK aTOMOB dJie-
meHTOB |V 1 V nepuonoB (nepexoansix 3iaemenToB). [lonstue 06 opouransax. S- u p-OpOutanu. DiIeKTpOHHAS
KOH(pUrypanus aTOMOB XUMHUYECKUX HJIEMEHTOB.

Ilepnonnuecknii 3axkon /I.. MenaeneeBa B cBere yueHus o ctpoeHun aroma. Otkpeitue [[.M1. Men-
neneeBbIM [leproanueckoro 3akona. [lepuoandeckuii 3akoH B hopmynuposke .M. MenaeneeBa u coBpeMeHHas
dopmymnuposka [leproandeckoro 3aKoHa.



[lepuoanueckas cucreMa XUMHYECKUX 3JIEMEHTOB — rpadguueckoe otodpakenue [lepuoauyeckoro 3ako-
Ha. OU3MYECKHUI CMBICT MOPSIKOBOIO HOMEpa 3JIEMEHTa, HOMEpa Mepuoja, HoMepa Ipyninbl. BaneHTHble diek-
TpoHbl. [IpUunHbI U3MEHEHHSI CBOMCTB 3JIEMEHTOB B IIEPHOJIaX U IpyIMax.

ITonoxenue Bogopona B [lepuogudeckoit cucreme.

3nauenue [lepuoanueckoro 3akona u [lepronnueckoit cucrembl Xumuueckux annemenToB .M. Mennene-
€Ba JUIsl pa3BUTUS HAYKU U IIOHUMAHUSI XUMHYECKOW KapTHUHBI MUPA.

JMemoncTpanuu. Paznumunsie popmel [leprnonnueckoit cucremsl xumuueckux 3nementoB J[.M. Mennene-
eBa.

Tema 2. Ctpoenue BemectBa (14/25 )

HNonnas xumuyeckasi cBi3b. KaTuoHbI 1 aHHOHBI, KaK PE3yJIbTaT MPOLIECCOB OKUCIEHUS U BOCCTAHOB-
nenust atoMoB. Knaccudukanus nonos. MonHble kpucTauinueckue pemerku. CBONCTBa BEIIECTB C 3TUM THIIOM
KPUCTAIIMYECKUX PELIETOK.

KoBanenTHasi xXumuueckasi CBA3b. DJIEKTPOOTPULIATENBbHOCTD. [losiipHas U HenonsipHas KOBaJEHTHBIE
cBsa3u. Junosnk. [TonsgspHOCTE CBA3M U NOJASAPHOCTH MOJIEKYJIbl. OOMEHHBIN U JOHOPHO-AKIENTOPHBINA MEXaHU3MBbI
00pa3oBaHMs KOBAICHTHOU CcBsI3u. MoOJEKysipHbIE U aTOMHBIE KpUcTaindeckue perietku. CBOCTBa BEIIECTB €
STUM THUIIOM CBSA3EH.

Meranuyeckasi xumuueckasi cBsi3b. OCOOEHHOCTH CTPOCHHSI aTOMOB METaJIOB. MeTraindyeckas Xu-
MUYECKasi CBSI3b U METAJUIMUECKasl KpucTajiinyeckas perierka. CBoOMCTBA BELIECTB C 3TUM THIIOM CBSI3H.

Bopopoanasi xumu4eckasi cBsi3b. MeXMOJIEKYJIApHAass U BHYTPUMOJIEKYJISIpHAsi BOJOPOIHBIE CBS3H.
3HaueHue BOJOPOIHON CBSI3U JJI OpraHU3alUuu CTPYKTYp OMOMOIMMEPOB.

Honumepsl. [1nacTMaccel: TEpMOIIACTBI M PEAKTOILIACTBI - MX MPEACTABUTENIN U IpUMeHeHue. BoiokHa:
IPUPOJIHBbIE (PACTUTENbHBIE U KUBOTHBIE) U XUMHUECKHE (MCKYCCTBEHHbIE U CUHTETHUYECKUE), - UX MPEACTaBU-
TEJH U IPUMEHEHHUE.

I'a3000pa3Hoe cocTosinne BemecTBa. Tpu arperaTHpIx COCTOSHMS BOIbI. OCOOCHHOCTH CTPOCHHMS Ta30B.
MonexynspHbIii 00beM ra3000pa3HbIX BemecTB. [Iprumepsl ra3000pa3HbIX TPUPOIHBIX CMECEH: BO3IYX, IPUPO/I-
HBII Ta3. 3arps3HeHue aTMocepbl (KUCIOTHBIE TOXKAN, TapHUKOBBIN 3¢ dekT) u 60ppda ¢ HUMM.

Bonopon, kucnopon, yriaekucnbiii ra3, aMMHuaK, 3THIIEH, KaK IpeCTaBUTeNN ra3000pa3HbIX BemecTs. Ux
HoJy4eHue, coOupaHue 1 pacro3HaBaHHe.

Kunkoe cocrosinue BemecrBa. Bona. [Totpebnenue Boabl B ObITY W Ha MPOU3BOJICTBE. JKeCTKOCTh BO-
JIbl ¥ CITIOCOOBI €€ YCTpaHEHHUS.

MuHepanbHble BOJbI, UX UCIOJIb30BAaHUE B CTOJIOBBIX U JEUEOHBIX LIETAX.

Kunkue KpucTamibl U UX TPUMEHEHUE.

TBepaoe cocrosinne BellecTBa. AMOppHBIC TBEP/bIC BEIECTBA B IPUPOE U )KU3HU YEJIOBEKa, UX 3Ha-
YeHHEe U IpUMeHeHue. Kpucrammmyeckoe CTpoeHUE BEIIECTBA.

JMucnepcuble cucrembl. [lonstue o qucnepcHbix cucreMax. JucnepcHas ¢asa u nucrepcuoHHas cpefa.
Knaccudukanus 1ucnepcHbIX CUCTEM B 3aBUCMOCTH OT arperaTHOro COCTOSIHUS Cpeabl U (hazbl.

['pyOonucnepcHblE CUCTEMBI: 3MYJIbCUHU, CYCIIEH3UH, a3PO30JIH.

TOHKOIMCIIEPCHBIE CUCTEMBI: T'€JIN U 30JIH.

Cocras BelecTBa u cMmeceil. BemjecrBa MONEKyIipHOrO U HEMOJIEKYJISIPHOTO CTPOEHHSI. 3aKOH MOCTO-
SITHCTBA COCTaBa BELIECTB.

[TonsiTve nong U ee pa3HOBUAHOCTH: MaccoBas (J0JIsl AJIEMEHTa B COEIMHEHUH, 01 KOMIIOHEHTa CMECH,
JI0JIs1 paCTBOPEHHOT'O BEIleCTBA B PacTBOpE, O puMeceil) u o0bemHasi. Jlost BIXo1a MPOAYKTa PEaKuu OT
TEOPETUYECKH BO3MOMXHOTO.

JemoHcTpanuu. Mojenb KpUCTANTMYECKON peleTku Xjaopuaa HaTpus. OOpasibl MUHEPAJIOB C HOHHOM
KPUCTAIIMYECKON PELIeTKOM: KallbliUTa, ranuta. Mojenn KpUCTAIUIMYECKUX PEHIETOK «CYXOro JIbAa» (UIU KO-
na), anmasa, rpadura (unu kBapua). Moaens JIHK. O6pa3isr miiactmacce (dheHomogpopMalbIeruIiHble, MOInype-
TaH, NOJUATUIICH, TOJUMPONIIICH, TOJTUBUHIWIXJIOPUA) U u3nenuil u3 Hux. OOpa3ipl BOJOKOH (IIEPCTh, IIETK,
alleTaTHOE BOJIOKHO, KalpoH, JIABCaH, HEMIOH) U u3Aeauid u3 HuX. OOpasibsl HEOPraHMYECKHX MOJIMMEpOB (cepa
IIacTUYecKas, KBapll, OKCUJ] alllOMUHUS, TPUPOJIHBIE aTIOMOCUIMKAThI). Moenb MomsipHoro oobsema razos. Tpu



arperaTHbIX COCTOsAHUS BoJbl. Hakunpb B yaliHuKe U TpyOax LIEHTPAIbHOIo OTOIUIEHUs (B paspese). XKecTkocTb
BOJIBI U CITOCOOBI ee ycTpaneHus. [Ipubopsl Ha kunkux Kpucramiax. OOpasisl pa3IuyHbIX JUCTIEPCHBIX CUCTEM:
AMYJIbCH, CYCIIEH3UH, a3po30iieit, reneit u 3omeit. Koarymsanusa. Cunepesuc. Ddpdext Tunmans.

JlaGopaTtopusie onbIThl. 1. Konctpynposanue Ilepruonuueckoil TaGiuIbl 2JIEMEHTOB IO KapTOUYKaM. 2.
Onpenenenne TMNa KPUCTAIIIMYECKON PELIETKH BEILECTBA U ONMCAHUE €T0 CBOMCTB. 3. O3HaKOMIIEHHUE C KOJI-
JEKIMEN MOJIMMEPOB: IUIACTMAcC M BOJIOKOH, - M M3Jeaui U3 HuX. 4. McnblTaHue BoAbl Ha JKECTKOCTb U €€
ycrpaHenue. 5. O3HaKOMJICHME ¢ MUHEPAIbHBIMUA BoAaMH. 6. O3HAaKOMIIEHHE C IUCIIEPCHBIMU CUCTEMAaMHU.

IIpakTnyeckoe 3ansaTue Nel. [lonyuenue, coOupanue u pacro3HaBaHHE ra3os.

Tema 3. Xumuueckue peakuun (8/15 4)

Peakuumn, naymme 0e3 u3MeHEHUs] COCTaBa BellecTB. AJUIOTPONMS M aJUIOTPOIIHBIE BUIOM3MEHEHUS.
[TprymHbI aMI0TPONIUKM Ha NMpUMepe MoaupuUKauil K1ucaopoa, yriepoaa, pochopa. O30H, ero OMoIoruuecKas
pOJIb.

H3omepust 1 n30MepBl.

Peakuum, uaymue ¢ n3MeHeHHEM COCTABAa BellleCTB. Peakiuu coeMHEHUs, Pa3JIoKEHUs], 3aMELICHUS
U O0OMEHa B OPraHMYECKOM M HEOpraHMuecKo XMMMHU. Peakiuu 5K30- U 3HIOTepMHUYecKHue. Peakiiun ropeHus,
KaK YaCTHBIN CITy4al AK30TepMHUECKUX peakiuid. TernoBoii 3¢ (HeKkT XUMUIeCcKoi peakiui 1 TEPMOX UIMUYECKHE
YPaBHEHHS.

Cxopoctb xuMnueckoil peakuuu. CKOpOCTb XUMHUYECKUX PEAKIMM. 3aBUCUMOCTb CKOPOCTH PEaKLMU
OT NPUPOJBI PEATUPYIOIINX BEUIECTB, KOHLIEHTPALUH, TEMIIEPATYPHI, IOBEPXHOCTH CONPUKOCHOBEHMSI M KaTallu-
3aropa. Peakiuu romo- u rereporennsie. [lonsatue o xatanuse u Katanuzaropax. @epMeHThl, Kak Ouojoruye-
CKHE KaTaJu3aTopbl, 0COOEHHOCTH UX (PYHKIIMOHUPOBAHMSL.

Oo0paTumocTh XUMHYeCKUX peakuuii. HeoOpaTumbie 1 oOpaTumble XuMudeckue peakiuu. CocrosiHue
XMMHUYECKOTO paBHOBECHUS Ul OOPAaTUMBIX XUMHUYECKUX peakuuid. CrocoObl cMeIeHUs] XUMUYECKOI0 paBHOBE-
CHUs Ha IpUMEpPE CUHTE3a aMMHaKka. B3auMocBs3b TeOpUU U MPAKTUKU HA IPUMEPE 3TOT0 CUHTE3A.

Poab BOAbI B XxuMuueckoil peakuum. VctunHble pactBophl. PacTBOpuMOCTh M KilaccuuKanus Be-
IIECTB 10 3TOMY IIPU3HAKY: PaCTBOPUMBIE, MAJIOPACTBOPUMBIE U HEPACTBOPUMBIE BELLIECTBA.

ONEKTPOIUTHl U HEIJIEKTPOIUTHI. DIEKTPOIUTUYECKAs Tucconnanus. Kucnorsl, OCHOBaHuUs, COJIU C TOY-
KU 3pEHUS TEOPUH DJIEKTPOIUTUYECKON TUCCOLNALINN.

XVMHYECKHE CBOWMCTBA BOJbI: B3aUMOJEHCTBUE C METallIaMH, OCHOBHBIMU U KHCIOTHBIMH OKCHJIaMH,
pasJiokeHue U 00pa30BaHNe KPUCTAIUIOTHAPATOB. Peakiuu rupataiiy B OpraHMuecKol XUMHUH.

I'maponus opraHMyecKHX M HeOpraHu4yeckux coequHeHuii. HeoOpatumelil runponun3. OOpaTuMmblil
TUAPOIIU3 COJIEH.

['uponn3 opraHUYeCKUX BEIECTB U €ro MPAaKTUYECKOE 3HAYEHUE IS TOJTyYEHUs THAPOJIM3HOTO CIIUpTa
U MblIa. buonoruueckas poib THAPOJM3a B IUIACTHYECKOM M DHEPreTHUECKOM OOMEHE BELIeCTB M YHEpPIUU B
KJIETKE.

OKHCINTEIBbHO-BOCCTAHOBHUTE/IbHBIC peakuuu. CteneHb okucieHus. OnpeneieHue CTENeHn OKHUCIIe-
HUS 3JIEMEHTOB 10 Gopmyse coeauHeHus. [lonsaTue 06 OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiusax. Okucie-
HUE 1 BOCCTAaHOBJIEHUE, OKUCIIUTENb U BOCCTAHOBUTEII.

JIeKTPOJIM3. DJIEKTPOIN3 KaK OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIM MPOLECC. DIEKTPOJIN3 PACTBOPOB U
pacIIaBoB Ha IpuMepe XJopuaa HaTpusd. [IpakTndeckoe NpUMeHEHUE EKTPOIN3a. DNEKTPOIUTHYECKOE O Y-
YeHHE aJTIOMUHUSL.

HMemouncrpanuu. [Ipespamienue ochopa kpacHoro B 6emnsiit. O30HaTop. Monenu H-OyTaHa u U300yTa-
Ha. 3aBUCHMOCTb CKOPOCTH PEaKIMU OT MPHUPO/IbI BEIIECTB HA MPUMeEPE B3aUMOAECHCTBUSI paCTBOPOB Pa3IMUHbIX
KHCJIOT OJIMHAKOBOM KOHIIEHTpAIMM C OJMHAKOBBIMHM KyCOYKaMH (TpaHyJIaMH) IIUHKA U OJUHAKOBBIX KYCOUKOB
pa3HbIX METAJIOB (MarHusl, IMHKa, jKeJie3a) ¢ pacCTBOPOM COJIIHOM KUCIIOTHL. B3aumopeiicTBue pacTBOpoB cep-
HOW KHCJIOTHI C PAaCTBOpaMH THOCYIb(aTa HATPHsI pa3IMUHON KOHIICHTPALUHU U TeMIlepaTypsl. Moaenb Kusiie-
ro ciosi. Pa3noxxenne nepokcuma Bogopoaa ¢ momonisto katanmszatopa (MnO2) u kaTanasbl CbIPOro Msca U Chi-
poro kaptodens. [Ipumepsl HeOOpaTUMBIX peakLuii, UAYIMIUX C 00pa30BaHUEM OCaJIKa, ra3a Wi Bojbl. B3anmo-
nercTBue TUTUS U HaTpus ¢ Boaou. [lomyuenue okcuma gocdopa (V) u pacTBopeHHE €ro B BOJAE; UCIIBITAHUE



MOJIyYEHHOT0 pacTBopa JiakmycoMm. OOpasiipl KpucTayioruapaToB. VcnbpiTanue pacTBOPOB AJIEKTPOJIMTOB U He-
AJIEKTPOJUTOB HA MPEAMET TUCCOIMAIMU. 3aBUCUMOCTh CTEIEHU AJICKTPOIUTUUYECKON TUCCOLMAIIMN YKCYCHOM
KHUCJIOTHI OT pa30aBieHus pactBopa. ['uaponus kapOuaa xanbius. ['uaponns kapOOHATOB IIEIOYHBIX METAJUIOB U
HUTpaATOB IIMHKA win cBuHIA. [lomydyenue mbuia. [Ipocreiinme OKUCTUTEIBHO-BOCCTAHOBUTEIIbHBIE PEAKIIMH:
B3aMMOJICICTBHE IIMHKA C COJSTHOW KHUCIOTOU U xene3a ¢ cynbdaroM menu (I1). Moaens snextponuzepa. Mo-
JIeJb 3JIEKTPOIU3HON BaHHBI JIJIs1 TOJIYYCHUS ATFOMUHUS.

JlaGopaTtopHble onbIThI. 1. Peakius 3aMelieHnss Meiu 5KeJIe30M B pacTBOpPE MEAHOro Kymnopoca. 2. Pe-
aKLMu, uaymme ¢ oOpasoBaHUEM OCaJKa, ra3a Wik BoAbl. 3. IlonmydyeHue Kuciaopoja pasioKEeHUEM MEPOKCHIA
BOJIOPOJIa C MOMOIIBIO0 JUOKCHIa Maprania u katanassl. 4. [lonydeHue Bogopo/ia B3aUMOACHCTBUEM KUCIIOTHI €
UUHKOM. 5. Pa3znmuuHble ciaydan ruiposin3a COJIEH.

Tema 4. BemectBa 1 ux cBoiicrBa (9/16 u)

MetaJjuibl. B3aumoeiicTBre METAIIIIOB ¢ HEMETaJUIaMH (XJIOpOM U cepoif). BzaumoaeiicTBue MeTasuioB ¢
KHCIIOpOIOM. B3anMozelicTBHE IIENOYHBIX U IIEJIOYHO3EMENIBHBIX METAJUIOB C BOJOW. DJIEKTPOXUMUYECKUM Pl
HaNpsDKeHUH MeTailioB. BzaumoelicTBue MeTaJljIoB ¢ pacTBOpaMU KHUCIIOT U cojlei. AmoMuHoTepmus. Bzaumo-
JieiicTBUE HATPUs C 3TAHOJIOM U (DEHOJIOM.

Koppo3ust MerannoB. IloHATHE 0 XUMUYECKOW U 3IEKTPOXMMHUECKOH KOppOo3uM MeTauioB. CrocoOsl
3alUTHl METAJUIOB OT KOPPO3UH.

Hemeranubl. CpaBHUTENbHAS XapaKTEPUCTHKA TaJOr€HOB Kak HauOoyiee TUIMYHBIX INpEACTaBUTEIEH
HemeTaiioB. OKHCIUTEIbHBIE CBOMCTBA HEMETAIUIOB (B3aUMO/JICCTBHE ¢ MeTaJllIaMU M BoJlopojioM). Boccrano-
BUTEJIbHBIE CBOICTBA HEMETAJUIOB (B3aMMOJEHCTBHE C O0Jiee 3IEKTPOOTPULIATEIbHBIMU HEMETAJUIAMU U CIIOXK-
HBIMH BEILIECTBAMU-OKHCIUTEISIMHU).

Kucaorsl Heopranuveckue u opranndeckue. Kiaccudukanus kucinot. XuMUYECKHUE CBOMCTBA KUCIIOT:
B3aMMOJICIICTBHE C METaJUIaMH, OKCHIaMU METaJIOB, THAPOKCHIAMH METAJUIOB, COJIIMH, COUpPTaMH (peakius
srepuduxanyn). OcoGeHHbIE CBOMCTBA KOHLIEHTPUPOBAHHON CEPHOM M a30THOM KHUCIIOT.

OcHoBaHMs HeopraHu4veckue U opranmdyeckue. OCHOBaHUs, UX Kiaccupukanus. XUMUYECKUE CBOM-
CTBa OCHOBAHMM: UX B3aMMOJEHCTBHE C KUCIOTAaMH, KUCIOTHBIMM OKCHIaMHU U COJIAIMH. Pa3noxeHue HepacTBo-
PUMBIX OCHOBAaHHM.

Couu. Knaccudukanus coneil: cpeaHue, KUCible 1 OCHOBHbIE. XMMHUECKUE CBOWCTBA COJIEH: B3aUMO-
JeICTBUE C KHUCIOTaMHM, LIeIoYaMu, MEeTaulaMM U IpyruMH cosisiMu. [lpencraBurenu coseld M uxX 3Ha4€HUE.
Xnopun HaTpus, kKapOooHaT KanbLus, Gocdar Kanplus (CpeAHHUE COJIM); THIPOKapOOHATHl HATPUS U aMMOHMS
(xucble conn); ruapokcokapoonar meau (1) — Manaxut (OCHOBHAs COJIb).

KadecTBeHHBIE peakliiu Ha XJIOpU-, CyIb(aT- 1 KapOOHAT-aHHMOHBI, KATHOH aMMOHUS, KaTHOHBI KeJle3a
(1 m (1),

I'eHeTn4yeckasi CBA3b MeKAY KJIACCAMH HEOPraHMYeCKHUX M OPraHMYecKHX coeanHeHui. [lonsatue o
T€HETHUYECKOM CBSI3U Y T€HETUYECKUX psnax. ['eHeTnueckuit psg meramia. ['eHerndeckuil pan Hemerawia. Oco-
OEHHOCTH TEHETUYECKOI0 psAJia B OPraHUYECKON XUMHH.

JMemoncTpanun. Komtekius o0pa3iioB MeTaiuioB. BzauMoeiicTBiue HATpHs M CYPbMBI C XJIOPOM, KeJie3a
¢ cepoil. 'openne mMaruus U aaroOMUHHUA B KUCIIopoze. BzaumoielicTBrE MET0UYHO3EMENBHBIX METAJJIOB C BOJOM.
B3aumopeiicTBre HaTpUs C ITAHOJIOM M IIMHKA C YKCYCHOM KMCIOTON. AoMUHOTEpMUS. B3anuMmoerictBue Meaun
C KOHLICHTPUPOBAHHOM a30THOM KUCIOTON. Pe3ynbTaThl KOppO3UH METAIUIOB B 3aBUCUMOCTHU OT YCJIIOBUH €€ Ipo-
tekanud. Komnekuusa oOpa3noB HemeTauioB. B3aumoseiicTBie XJI0pHON BOJBI ¢ pacTBOpamMu OpoMuja v (MIJIH)
noauaa kanus. Kosekuus npupoHbIX OpraHndeckux Kuciot. Pazbasienue cepHoil kucinotel. Bzanmoneiicteue
KOHIICHTPHUPOBAHHOMW CEPHOM KHUCIOTHI C CaXapoM M IEJUTFOJIO30M, peakius ¢ Meabpio. OOpa3Isl IPUPOIHBIX MU-
HEepaloB U OMOJIOTMYECKUX MaTepHallOB, COAEPIKALIMX XJIOPUJI HATpusi, KapOoHAT Kanblus, GochaT Kaablusd,
ruapokcokap6onar menu (I1). OGpa3upl NHUIIEBBIX TPOAYKTOB TMAPOKApOOHATOB HATPUS U aMMOHUS, UX CIIO-
COOHOCTB K pa3nokeHuo. ['amenne coapl 1Jis BBIMEYKH KOHIUTEPCKUX n3aenuii. KadecTBeHHbIE peakiuy Ha Ka-
THUOHBI U AHHOHBI.

JlabopaTopHsblie onbIThl. 1. VcnbiTaHue pacTBOPOB KHMCIOT, OCHOBAaHUI M COJEM MHAMKAaTOpamMu. 2.
[TonydyeHue u CBOKMCTBAa HEPACTBOPUMBIX OCHOBAHWHU. 3. B3aumoneicTBHE COMIHOM M YKCYCHOM KHCJIOT C Me-
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tamaMu. 4. B3auMoJIeliCTBHE COJISTHOM M YKCYCHOM KHMCIJIOT C OCHOBaHMSIMHU. 5. B3auMojelcTBue CoJsTHON U
YKCYCHOM KUCIIOT € cosiMu. 6. ['maponu3 xyiopuioB u aneraroB. 7. O3HAKOMJIEHUE C KOJUICKIIUSMU METAILIOB,
HEMETaJUIOB, KMCJIOT, MUHEPAJIOB U OMOJIOTHYECKUX MAaTEPHUAJIOB, COJIEP)KAIIUX HEKOTOPHIE COJIH.

IIpakTuyeckas padora Ne2. PenieHue SKCIEPUMEHTATBHBIX 3a7ad Ha HICHTU(UKAIMIO HEOpraHWYe-
CKHMX Y OPTaHUYECKUX COCITUHCHHM.
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Ne Koa= norp
n/n Tema BO
qgacoB
1 2 https://videouroki.net/video/himiya/11-class/

PA3JEJI 1. METOAbI IIOZHAHUSA B XUMHNHU

2 | PASAEJ 2. TEOPETHYECKHUE OCHOBbBI XUMHNHN 18

+ 1 yac KOHTpOJIbHAs padoTa

https://videouroki.net/tests/for-class/

https://videouroki.net/video/himiya/11-class/

https://chemrise.ru/train/inorganic 11

https://interneturok.ru/book/chemistry/11-klass/hil

3 | Pazgen 2. 1. COBPEMEHHBIE ITPEJICTABJEHUS 2

O CTPOEHUU ATOMA

https://videouroki.net/tests/for-class/

https://videouroki.net/video/himiya/11-class/

https://chemrise.ru/train/inorganic 11

https://interneturok.ru/book/chemistry/11-klass/hil

4 | Paznmen 2. 2. XUMHNYECKASI CBSI3b 3 https://videouroki.net/tests/for-class/
https://videouroki.net/video/himiya/11-class/
https://chemrise.ru/train/inorganic_11
https.//interneturok.ru/book/chemistry/11-klass/hil

5 | Pasaen 2.3. BEIIIECTBO 5 https://videouroki.net/tests/for-class/
https://videouroki.net/video/himiya/11-class/
https://chemrise.ru/train/inorganic_11
https://interneturok.ru/book/chemistry/11-klass/hi

6 | Pasmea 2. 4. XUMHUYECKHWE PEAKIITUUA + 1 yac 8 https://videouroki.net/tests/for-class/
KOHTPOJIbHAsi padoTa https://videouroki.net/video/himiya/11-class/
https://chemrise.ru/train/inorganic_11
https://interneturok.ru/book/chemistry/11-klass/hi
7 | PASJAEJ 3. HEOPTAHUYECKAS XUMMJI (1 uac 14 | https://videouroki.net/tests/for-class/
KOHTPOJIbHAs padoTa + 3 yaca npakTH4yeckasi padora) https://videouroki.net/video/himiya/11-class/
https://chemrise.ru/train/inorganic_11
https://interneturok.ru/book/chemistry/11-klass/hi
Hroro: mpaktuyeckux 3 yaca u KOHTPOJIbHBIX 2 yaca. 34
11 ko
Ne n/m DopMa KOHTPOJIS Ha3znauenue HcTounuk
1 Kontponbnas padota «Ctpoe- Hasnauenwne koH- KonTponbHBIE U TIPOBEpOYHBIE PAOOTHI
HHE BEIICCTBAY. TPOJIBHON pabOTHI: k yuebnuky O.C. I'abpuensaa «Xumus.
OIICHUTH YPOBEHB 11 xmacc. bazomeiit ypoens» / O.C.
OCBOEHHS KaXKJIbIM I'a6puensn, [1.H. bepe3kun, A.A. Yma-
ydamumcst cofepka- | koBa u ap. - M.: Jlpoga 2015r.
HHS TEMBbI « ATOMBI
XUMHNYCCKUX BJICMCH-
TOB, CTPOEHHUE Bellle-
CTBay»
2 Hrorosas xoHTponbHas padota. | HasHaueHnue koH- KoHTpobpHbIE ¥ TPOBEPOUHBIE PAOOTHI
TPOJIbHON PabOTHI: K yueonuky O.C. I'abpuensna «Xumusi.
OIIEHUTHh YPOBEHb 11 xmacc. bazosslit yposens» / O.C.
OCBOCHHS KaXKJIbIM l'abpuensn, [1.H. bepeskun, A.A. Yma-
y4amumest coqiepka- koBa u Jip. - M.: JIpoca 2015r.
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https://videouroki.net/video/himiya/11-class/
https://videouroki.net/tests/for-class/
https://videouroki.net/video/himiya/11-class/
https://chemrise.ru/train/inorganic_11
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://videouroki.net/tests/for-class/
https://videouroki.net/video/himiya/11-class/
https://chemrise.ru/train/inorganic_11
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://videouroki.net/tests/for-class/
https://videouroki.net/video/himiya/11-class/
https://chemrise.ru/train/inorganic_11
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://videouroki.net/tests/for-class/
https://videouroki.net/video/himiya/11-class/
https://chemrise.ru/train/inorganic_11
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://videouroki.net/tests/for-class/
https://videouroki.net/video/himiya/11-class/
https://chemrise.ru/train/inorganic_11
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://videouroki.net/tests/for-class/
https://videouroki.net/video/himiya/11-class/
https://chemrise.ru/train/inorganic_11
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e

Hus TeMbl « Heopra-
HUYECKOU XMMHUN)
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IIkana oueHMBaHUS NPAKTHYECKOH PadOTHI 0 XUMUHM (PelleHre IKCIIEPUMEHTAJIbHBIX 32/1a4)

OTMeTKka

Kpurepum oueHuBanus

«5»

* [JIaH PELICHUS COCTABJICH MPABUIIbHO, BEPHO CHOpMYTHUpOBaHA IIEITb;

* IPaBHJILHO OCYIIECTBIICH IMOA00P XUMHUECKUX PEAKTHBOB M 000pyI0BaHuUs, paboTa Impo-
BeJIcHa ¢ COOJI0ICHUEM MPaBUII 0€30MIaCHOCTH;

* JIaHO IIOJIHOE OOBICHEHHE U CIIETaHbI BBIBOJBI,

«“4»

* [JIaH PEIICHHSI COCTABJICH MPABIILHO, ChOpMYIHpOBaHA 1IETTh;

* IPABUWJIHHO OCYIIECTBIICH MOJ00P XUMUYECKIX PEAKTUBOM U 000pYIOBaHUs, TIPU ITOM J0-
MyIIEHO He 00JIee IBYX HECYMIECTBEHHBIX OMMUOOK B 00BSICHEHUH M BBIBOJAX, YPABHCHHIX
peakiuu/ JonyiieHa CylecTBeHHas OIMOKa

«3»

IUIaH PELICHUS COCTaBJICH NPABUIBHO, C(HOPMYITUPOBAHA IIETIb;

* [IPaBUJILHO OCYILECTBIIEH 110100p XUMHUECKUX PEAKTUBOM U 000PYAOBaHUs, IIPU ITOM J10-
NYyHIEHO 3-5 HeCYIIECTBEHHBIX OMMOOK B 0OBSCHEHUN U BHIBOJIAX, YPABHEHUSAX PEAKIINN/
JIONYIIEHA JBE-TPH CYLIECTBEHHBIX OITMOOK

«2»

[] yueHMK BBIIOJIHUI BepHO MeHee 50% Bcell paboThl
* IOMYIIEHbI BE (M OoJiee) OLIMOKYU B IUIaHE PELEHUS, B I0A00pEe XMMHUUECKUX PEAKTUBOB U
000py10BaHus, B O0BSICHEHUU U BBIBOJIAX.

«1»

[] y4eHUK He IPUCTYIIII K BHITOJHEHUIO Pa0OTHI;
[] yueHUK He IPeI0CTaBUII padOTy Ha MIPOBEPKY YUUTEIIO
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