MyHununajibHoe 010/1:KeTHOe 00111e00pa3oBaTeIbHOE YUpPeKIeHue
«Cpennsis o0meodpasoBaTebHas mKoJa Ne 1» ropoga buiicka Anraiickoro Kkpasi

Paccmorpeno
Ha MO yuureneit
EHII u OBX
MBOY «COL Nely
[Tpotokomn Ne 1
oT «17» aBrycra 2023 r.

/A. B. Mensenesa/

CorJiacoBaHo
3aM. IUPEKTOpa
mo YBP
MBOY «COHI Nely

/J1. P. 3amstuna/

«18» aBrycra 2023 r.

IIpuusaro

neaarorutdy€CKuM CoOBETOM

MBOY «COL Nely
ITporokom Ne 1

oT «21» aBrycra 2023 1.

Yr1Bepkaaw
Hupexktop MBOY
«COIL N l»»

/O.A. KHpéeBa/
[Tpuka3 Ne 399
oT «22» aBrycra 2023 1.

PaGouas nporpamma

mo xumuu 19 11 A, B, B xi1accos

00111e00pa3oBaTEIBHBIN

Vuurens: Uypukona Jlroammiaa CtermaHoBHa

KBaJ'II/Iq)I/IKaHI/IOHHaH KaTeropus: BbICHIAA

2023/ 2024 yuebHblii roj
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HosicHuTeabHASA 3aNMCKa
Pabouas mporpamma ydeOHOTO mpeamera «Xumus» i 11 Kimacca cocTtaBlieHa ¢ y4eTOM
CJIEYIOIIUX HOPMATUBHBIX IOKYMEHTOB U METOAMYECKUX MaTepUAIIOB:
e npuka3za Munobpuayku Poccuiickoii ®enepanuu ot 17.12.2010 Nel1897 «O06 yrBep-
XKJIAeHUU (enepaabHOro rocyAapCTBEHHOrO 00pa30BaTEIbHOrO CTaHIapTa OCHOBHOTO OOIIETO
oOpazoBanus» (B pen. mpukazoB MwuHoOpHayku Poccuiickoit ®enepanuu ot 29.12.2014
Nel644, ot 31.12.2015 Ne 1577);
npuka3 Munucrepcrsa npocsenieans Poccun ot 21 centabps 2022 roxa Ne 858 «O0 yrBepkaeHun
denepanbHOTro MepedHs y4eOHUKOB, JOMYIICHHBIX K HCIIOIh30BAHUIO MIPH PEATH3AINH HMEIOIINX
rOCY/IapCTBEHHYIO aKKpEIUTAIMI0 00pa30BaTeIbHBIX MPOTrpaMM HAYaJIBHOTO OOIIEr0, OCHOBHOTO
obmiero, cpeaHero odmero oOpa3oBaHUs OpraHU3AIUSIMHU, OCYIIECTBISIONIMMEI 00pa30BaTEIbHYIO
NesITeNIbHOCTD;
npuka3 MunucrepcTBa npocsemieHus PO ot 21 uronst 2023 roga Ne 556 «O6 yrBepxkaenuu deme-
PAIBHOTO MEepevHs YYeOHUKOB, JOMYIIEHHBIX K UCMOJIb30BAHUIO TIPH PEaTU3aIllii UMEIOIIUX TOCY-
JApCTBEHHYIO aKKpEAUTALMIO 00pa30BaTeIbHBIX MPOrpaMM HauaabHOro 00Iero, OCHOBHOTO o01Ie-
ro, CpelHero odmero oOpa3oBaHUs OpraHU3AIUSMU, OCYIICCTBISIONMMU 00pa30BaTEIbHYIO JICs-
TEIBHOCTh M YCTAHOBIICHUS MPEEIIbHOTO CPOKa UCTIOIb30BAHUS HCKITIOUEHHBIX YUEOHUKOBY;
npukaza MBOY «COL Ne 1» ot 29.05.2020Ne135 «O06 yTBepkKIeHUU OCHOBHOM 00pa30BaTeIbHON
porpaMMel cpeaero oomero oopazoanust MBOY «COILL Ne 1y;
e mpukaza MBOY «COII Ne 1» ot 21.08.2023 Ne 397 «O06 ytBepxkaenuu ['omoBoro
KanenaapHoro yueoHoro rpaduka Ha 2023 / 2024 yuebnsiii roq MBOY «COIL Ne 1»;
e tnpukaza MBOY «COII Ne 1» ot 07.06.2023 Ne 348 «O0 yTBepkaeHUU YUeOHOTO
IUTaHa OCHOBHOTO 0o0m1ero oopasoBanus Ha 2023 / 2024 yyeOusbiii rox MBOY «COLI Ne 1y;
e mpuka3za MBOY «COILL Ne 1» ot 14.05.2018 Ne 183 «O6 yrBepxknenuu [lonoxenus
0 paboueii mporpamMmmMe yueOHoro npeamera, kypca MBOY «COIII Ne 1»;

Jannast pabouasi mporpamma paccuuTaHa Ha 34 yaca B rog uiu 1 yac B HEIENo.
KOJIMYECTBO PE3EPBHBIX Yacos- 1

st peanuzaruu pabodeil mporpaMmbl HCTIONB3YeTCS y4eOHO-METOUYECKUM KOMIUIEKT aBTOP
O. C.TabpuensH BkiIroueHHBIH B DenepanbHbIl IepedyeHb YYEOHHMKOB DPEKOMEHJIYEMBIXK K
MCMOJIb30BAHUIO NIPU PEANTH3alUN UMEIOIUX FOCyJapCTBEHHYIO aKKpEeIUTAIMI0 00pa3oBaTeIbHbBIX
MporpamMM Ha4aJIbHOTO OOIIET0, OCHOBHOT'O 00111eT0, CPpeAHETOo (TIOJTHOTO) 00Iero 00pa3oBaHusl.

YuebHo-MeToan4IecKoe 000CHOBaHME 00pa30BaTEILHOTO IIpoliecca

OO6s13aTenbHbIe y4eOHble MaTepHUalIbl ISl Y4eHHUKA

1.T'abpuensan O.C. Xumus. 11 knacc. ba3oBblit ypoBeHb: yued.mis o01ieo0pa3zoBar. Y upekIeHui
/O.C. T'abpuensa. — M.: Jlpoda,

2.T'abpuensn O.C., OctpoymoB M.I'. O0mias xuMus B TecTax, 3agadax, ynpaxHeHusx. 11 ki — M.:
Apoda,

Metoanyeckre MaTeprabl A1 yIUTENs

1.IIporpamma kypca xumun uigd 8-11 kimaccoB oOmieoOpa3oBaTeNbHbIX YupexJIeHu. ["abpuensH
O.C. — M.: [Ipoda, 2017

2.I'abpuenssa O.C. Xumus. 11 kmacc. ba3oBblil ypoBeHb: y4eOHUK st 0011€00pa30BaTEIbHBIX
yupexaenuil. O.C. I'abpuensn.— M.: Ipoda, 2021. -191c

3. Xumus. 1lkmacc. KoHTposibHble U mpoBepouHble paboTel kK yueObHuky O.C.I'abpuensu
4.«Xumus. 11 xnacc. bazosslit ypoBens»/O.C. I'abpuensn, I1.H. bepeskun, A.A.Ymakosa u ip.- 3-
e u3., crepeorurt.— M.: [Ipoda, 2010.-253 c.



5.00mmas

XUMHUS B TeCTax, 3aJadax, yhnpaxHeHusx. 11 VYyebnoe mocobme st

obmeobpaszoBarenbHbIX yupexaenuid. ['abpuensu O.C., Octpoymor WU.I'. — M.:JIpoda,

N3yuenne Xxumuu B crapuiedl ImkoJie Ha 0a30BOM YpOBHE HAIpaBJIE€HO Ha JOCTH)KCHHE
CHEAYIOIIUX LETICH:

1)

2)

3)

4)

5)

OCBOCHHME 3HAHUM O XMMMYECKOM COCTAaBIAIOIIECH €CTECTBEHHO-HAYYHOW KapTUHBI
MUpa, B&KHEHIINX XUMUYECKUX NTOHATHUAX, 3aKOHAX U TEOPUAX

OBJIQJICHUE yMEHUSIMH TPUMEHATh [OJyYCHHbIE 3HAHHUA JUIS  OOBSACHEHHS
pa3sHOOOpa3HbIX XMMHUYECKHX SIBIEHUH M CBOICTB BEIIECTB, OLEHKU POJIM XUMHUH B
pPa3BUTHUU COBPEMEHHBIX TEXHOJIOTUI U MOJTYYEHUH HOBBIX MaTepHaJIOB;

pa3sBUTHE II03HABATENbHBIX HHTEPECOB U MHTEIJIEKTYAJIbHBIX CIIOCOOHOCTEH B
IpOLECCe CaMOCTOSITEIbHOIO MPUOOPETEHNU XUMUYECKUX 3HAHUI C UCIOJIb30BaHUEM
Pas3IMYHBIX UCTOYHUKOB UH(OPMAIMH, B TOM YUCII€ KOMIIBIOTEPHBIX;

BOCIIUTaHUE YOEX JAEHHOCTU B IO3UTHUBHOM POJIM XUMHHM B JKU3HU COBPEMEHHOTO
o01iecTBa, HEOOXOAUMOCTH XUMHUECKH IPAMOTHOTO OTHOILEHHS K CBOEMY 3/I0POBbIO
U OKPY’KaIOILEH Cpele;

OPUMEHEHHE TIOJYYEHHBIX 3HAaHUM W yMEHHUH JUIsi 0e30MacHOro MCIOJb30BaHUS
BEIIIECTB U MaTepHaJIOB B OBITY, CEIbCKOM XO3SHWCTBE U Ha MPOM3BOJCTBE, PEILCHHUS
IIPAKTUYECKUX 3aJa4 B IOBCEAHEBHON KU3HU, IPEAYIPEKIACHUS ABICHUI, HAHOCSIINX
BpEJl 3I0POBBIO YEJIOBEKA U OKPYKAIOLLEH Cpele.

3anaumn:
1) CchopmupoBaTh 3HAaHHE OCHOBHBIX IMOHATHIA U 3aKOHOB XHUMHU;
2) BocnutbIBaTh OOIIEUETOBEYECKYIO KYJIBTYPY
3) Yuute HaOIrOAATH, IPUMEHSTH ITOJYYCHHBIC 3HAHUS HA MIPAKTHKE.
No | ®opmbl KOHTpOIIS Tema [Lmanupyemas | [Ipumevanue
/1 JaTa
1 3auér Crtpoenue aToma u
nepuoanueckun  3axkon  JI.M.
Menneneena
2 KonTponbHas CrtpoeHue BemiecTBa
paboraNel
[TpakTnueckas
paboraNel
3 Tecr XUMHUYECKUE PEaKIHH
4 KoHntponbHas BemectBa n ux cBoiictsa
pabotalNe2
[TpakTnueckas
pabotalNo2

ABTopckast nporpamma o xumuu 11 xnace ['abpuensu O.C
KonTpoibHble 1 mpoBepouHble paboThl o XxuMuu. 11 kiacc



1.Il1anupyemMbie pe3yabTaThbl OCBOCHUSA Y4eOHOT0 MpeaMeTa

W3yuenne xumMun Ha 6a30BOM ypOBHE CPEIHETr0 (IIOJHOr0) 00Iero o0pa3oBaHMs HANpaBJIEHO HA
TOCTUXKEHUE CIENYIOIIUX Ueneil:

OCBOE€HHE 3HAHUI O XMMHYECKOW COCTaBIIAIOIICH E€CTECTBEHHOHAYYHOW KapTUHBI MHPA,
BOKHEUIIINX XUMHUYECKUX MOHATUSX, 3aKOHAX U TEOPHUSX;

OBJIaJleHHe YMEHHSIMH TPUMEHSTH MOJIYYCHHBIC 3HAHUS NI OOBSICHEHUs pa3HOOOpa3HbIX
XUMHUYECKUX SIBJICHUU U CBONCTB BEHIECTB, OLEHKU POJIM XMMHH B PA3BUTHH COBPEMEHHBIX
TEXHOJIOTHI U MOJy4YE€HUH HOBBIX MAaTE€pPUAJIOB;

pa3BHUTHE TMO3HABATEIBHBIX WHTEPECOB M HHTEIUICKTYyaJbHBIX CIOCOOHOCTEH B Tpoiiecce
CaMOCTOSITETFHOTO TPHOOPETEHUS] XUMHYECKHX 3HAHWWA C WCIOJIB30BAHUEM PA3IHYHBIX
HMCTOYHUKOB MH(POPMAITUH, B TOM YHCIIE KOMITBIOTEPHBIX;

BOCIIMTAHME YOCKICHHOCTH B MMO3UTUBHOU PO XUMHUH B )KM3HU COBPEMEHHOI'0 OOIIECTBA,
HE0OXOIMMOCTH XMMHUYECKU TPAMOTHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M OKPYXKAIOIICH cpelie;

NpuMeHeHHe MOJIyYeHHbIX 3HAHUI U YMeHMii 111 0€30MacHOTO UCTIOIb30BAHUS BEIIECTB U
MaTepuaioB B OBITY, CETbCKOM XO3SIICTBE U HA MPOU3BOJCTBE, PEIICHUS MPAKTUYECKUX 3a]1a4 B
MOBCETHEBHON KU3HM, MPEAYNPEKIACHUS SBICHUM, HAHOCAIIUX Bpel 3J0POBBIO YEIOBEKA H
OKpY>Karoleu cpene.

3aoauu:

1. yMeHHe CcamMOCTOATEIbHO W MOTHBHUPOBAHHO OPraHU30BBIBATH CBOKO II03HABATEIBHYIO
NEeSATEIBbHOCTH (OT TOCTAHOBKH IIEJIH JI0 TIOJIYYECHHS M OLIEHKHU Pe3yJIbTaTa);

2. WCHOJB30BAHWE DJIEMEHTOB NPUYUHHO-CIECICTBEHHOTO W CTPYKTYPHO-(YHKIHMOHAIHHOTO
aHAJIN3a; UCCIIEA0BAaHUE HECIIOKHBIX PEAIBHBIX CBA3EH U 3aBUCUMOCTEN;

3. ONpeACIICHUEC CYITHOCTHBIX XapPaKTCPUCTHUK NU3YyHACMOI'O O6’beKTa;

4. CcaMOCTOSATEIbHBIM BBIOOP KPUTEPUEB JUISI CPABHEHHUS, COTOCTABJICHHS, OICHKH H
Kiaccupukanuu 00bEKTOB;

5. MOUCK HYXHOW MH(OpMAIMK MO 33JaHHON TeMe B MCTOYHUKAX PA3JIMYHOTO THUIIA, YMEHHUE
pa3BEepHYTO OOOCHOBBIBATH CYXKJICHHS, JaBaTh OMNpENEICHUs, MPUBOJUTH JOKA3aTEIbCTBA,
OOBSCHEHHE W3YUYCHHBIX TIOJIOKEHUH Ha CaMOCTOATENBHO TOJO00PAaHHBIX KOHKPETHBIX
MpUMeEpaXx;

6. OLCHUMBAHHUEC U KOPPCKTHPOBKA CBOCIO IIOBCIACHUSA B OKPY)I(aIOHIGﬁ Cp€ac, BBIIIOJIHCHUEC B
HpaKTHHGCKOﬁ JCATCIIBHOCTHU U B HOBCGHHGBHOI\/’I KHU3HHU OKOJIOTHYCCKHUX Tp€6OBaHI/II\/'I;

7. UICTIOJIL30BAHHE My.]'[BTPIMeI[HfIHBIX PECYPCOB U KOMIIBIOTCPHBIX TEXHOJIOTUH IS O6pa6OTKI/I,
nepeaaun, CUCTCMATHU3allun I/IHq)OpMaI_II/II/I, CO3aaHusA 0a3 AAaHHBIX, MMPE3CHTAINU PE3YyJIbTATOB
MMO3HABATENLHOMN U npaKanecxoﬁ ACATCIIbHOCTH.

O0mas xapakrepucTuka y4e0HOro npeamera.

[Iporpamma ompenensier oOIIyl0 cTpaTerurd OOYYECHHS, BOCHUTAHUS W DPA3BUTHS YUaIIUXCS
CpelICcTBaMH YYeOHOro TMpeaMeTa B COOTBETCTBHHM C IESIMH H3y4YeHHS XumuH. OcCOOCHHOCTH
cojepkaHusi 0OOy4eHHUs XUMHUH B cpeaHel (TOJTHOH) mIKoJe 00yClIoBlieHa CreU(PUKON XUMHUH Kak

5



HAayKHM W IIOCTAaBJICHHBIMH 3aJjadaMu. OCHOBHBIMH HpO6HeMaMI/I XUMHHU ABJIAIOTCA HU3YYCHHC
coCTaBa MW CTPOCHHA BCHICCTB, 3aBUCHUMOCTH HX CBOﬁCTB, IMMOJIY4CHHE BCIICCTB C 3aJaHHBIMHA
CBOfICTBaMH, HCCJIICJO0BAaHUC 3aKOHOMepHOCTeﬁ XHUMHUYCCKUX peaKHI/Iﬁ n HYTeﬁ YipaBJICHUS MU B
HEIAX IOJYUCHUA HeO6XOI[I/IMI>IX YCJIOBEKY BCIICCTB, MATCPHAJIOB, SHEPIUHU. HOBTOMy B pa60qel71
mporpaMme 110 XHMHH HalllId OTPAXXCHHUEC OCHOBHBIC CTCPXKHEBBIC JIMHHU: «BEIICCTBO»,
«XUMHUYCCKas pC€akusi», KIPUMCHCHHUE BEIICCTB)», <S3bIK XUMHU)).

®enepanbHblii  0a3uMcHBIH  y4yeOHBIH IUIaH I 00pa3oBaTe/IbHBIX y4dpexaeHuil Pd
npeaycMaTpuBaeT obs3arenbHoe u3ydenue xumun B 11 kiacce 1 gac B Henemo, Bcero 34 yaca B
roJ.

Onucanue mecra yqeﬁﬂoro npeamMera B y‘leﬁHOM IJIaHeE.

Kypc xumuun paccuutan Ha 1 4ac, B HEJENO, 4TO cOCTaBisgeT 34 daca B roJi COOTBETCTBEHHO, 34
y4eOHBIX HE/ICIb.

2.I1naHupyemble pe3yJibTaThl
Juunocmuvimu pezynomamamu N3y49eHus npeaMeTa « X uMus» SBISIOTCS CIEAYIOLUINE YMEHUS:
[] HOCTENEHHO BBICTPAUBATH COOCTBEHHOE 1I€JIOCTHOE MUPOBO33PEHHUE:
[J  oco3HaBaTh COBPEMEHHOE MHOTooOpa3ue THUIIOB MHUPOBO33PEHUS, OOIIECCTBEHHBIX,
PENUTHO3HBIX, ATEUCTUYECKUX, KYIbTYPHBIX TPAAMIIMNA, KOTOPHIE OMPENENAIOT pPa3HbIe

00BsACHEHHS IMPOUCXOJAIICTO B MHUPC,

0 ¢ y‘léTOM 9TOTI'0 MHOFOO6paSI/I${ IIOCTCIICHHO BLIpa6aTLIBaTB CBOH COOCTBEHHBIE OTBETHI
Ha OCHOBHBIC J)KXU3HCHHBIC BOIIPOCHI, KOTOPLIC CTaBUT JIMYHBIA KU3HEHHBIN OIIBIT,

l YUUTBHCA MMPU3HABATH MMPOTHUBOPECUYMNBOCTL U H€3aB€pHIéHHOCTB CBOHMX B3IJIAA0B Ha MUD,
BO3MOXHOCTHh UX U3MCHCHUH.

l YUUTBHCA HUCIOJIB30BaTh CBOU B3IJIAAbI HA MHUP JJIA 00BICHEHHS Pa3JIMYHBIX chyauHﬁ,
pEeIICHNA BO3SHHUKAIOIIUX HpO6J'IeM N U3BJICYCHHS ) KU3HCHHBIX YPOKOB.

[l OoCO3HaBaTb CBOH HHTCPEChI, HAXOAUTb U U3Yy4aTb B y‘le6HI/IKaX II0 pa3HbIM IIpEAMETaM
MaTepurall (I/I3 MaKCI/IMYMa), HMEIOIIUNA OTHOIIEHHE K CBOUM HHTEpCCaM.

(]  WCmoNb30BaTh CBOM HMHTEPEChl Ui BbIOOpa HHIUBHIYaIbHOH 0O0pa3oBaTeIbHON
TPAaeKTOPUH, MOTCHIMAIBLHOU Oynyiieil nmpodeccuu W COOTBETCTBYIOIIETO MPOQPHILHOTO
o0Opa3oBaHUsl.

0 HpI/IO6peTaTI) OIIBIT YJaCTH B ACJIaX, IPUHOCAIIUX ITOJIB3Y JIFOIAM.

[] y4UTBCS CaMOCTOSTEIIBHO BBIOMpATh CTHIIb MOBEACHMS, MPHUBBIYKH, 00ECICUHBAIOIINE
Oe3omacHbIil 00pa3 MHU3HU U COXPAHEHHUE 37I0POBbS — CBOETO, a TAKXKe ONM3KHX JIIOJCH U
OKPYKAIOIIHX.



[] y4HUTbCA CaMOCTOSATEIHHO MPOTUBOCTOSITH CUTYAIUsIM, MPOBOLMPYIOIIUM HA MOCTYIIKH,
KOTOpBIE YTPOXKAIOT OE30MACHOCTH U 3[I0POBBIO.

(] BBIOMpaTh MOCTYIKH, HAIEJICHHbIE HA COXPAaHEHUE U OEPEeKHOE OTHOLICHHE K MPUPOAE,
0c00EHHO KHMBOH, M30eras MPOTHUBOIOJIOXKHBIX MMOCTYIKOB, TOCTENIEHHO Y4ach U OCBauBast
CTPATErvI0 PallMOHAIBLHOIO IPUPOAOIOJIBE30BAHHU.

(1 yuuTbesi yOeXmaTh JpYrux JIOAed B HEOOXOJMMOCTH OBJQJCHUS CTpaTeruei
pPalMOHAIBHOTO IPUPOIOIIOJIB30BAHUSA.

[l HCOoIB30BaTh HSKOJIOTUYECKOE MBIIUICHUE IS BBI60pa CcTpareruun COOCTBEHHOT'O
IIOBCIACHHSA B KAUYCCTBC O,Z[HOﬁ M3 ICHHOCTHBIX YCTaAaHOBOK.

(] cpencTBOM pa3BUTHS JIMYHOCTHBIX pPE3yJbTaTOB CIyXaT Yy4eOHBI MaTepuan H
MPOAYKTUBHBIE 3aJaHUsl y4eOHMKA, HalleJIeHHbIE Ha 6-10 JIMHUIO pPa3BUTUS YMEHUE
OLICHMBATh IIOBEJCHHWE 4YEJIOBEKa C TOYKHU 3pPEHUS XUMHUYECKOW O€30MacHOCTH II0
OTHOIICHHUIO K YEJIOBEKY U MPUPO/IE.

Memanpeomemnvimu pesyrivmamamu wu3ydeHus Kypca «XuUMHUS» sBISeTcs (OpPMUpPOBAHUE
YHHUBEpCaJIbHbIX y4eOHbIX neiictuii (VY II).

PeryasituBubie YY/I:

[1  camocrosiTenbHO OOHapykuBaTh M (HOpMyaHpoBaTh MpobIeMy B KIACCHOW U
WH/MBUYAJIbHOM yueOHOH e TeTbHOCTH.

[l BBIIBUTATH BEPCUU PELICHUS POOIEMbI, 0CO3HABAaTh KOHEYHBIN pe3ynabTar, BEIOUPATh U3
MPETIOKEHHBIX U UCKaTh CAMOCTOSITENIBHO CPEJCTBA IOCTHXKEHUS LIEIH.

[] cocraBisTh (MHAMBUAYAJIbHO WJIM B IPYMIE) IUIAH PElIeHUs NpoOsieMbl (BBIIOIHEHUS
IIPOEKTA).

(] moaOupath K KaxJ10i nmpobieme (3a1a4e) aleKBaTHYIO €l TEOPETHUECKYI0 MOJIENb.

[1 paboTas Mo NpPeJIOKEHHOMY U CaMOCTOSITEJIbHO COCTABJIEHHOMY IUIaHY, MUCIIOJIb30BaTh
HapsAy C OCHOBHBIMHM M JIOTIOJIHUTENIbHBIE CPEACTBA (CIpaBOYHAsl JTUTEpaTypa, CIOKHBIE
pUOOPHI, KOMITBIOTED).

[ mIaHMpOBaTh CBOIO MHAMBUAYAJIbHYIO 00pa30BaTeIbHYIO TPAEKTOPHUIO.

[] paboTaThb IO CaMOCTOSATEIbHO COCTABJICHHOMY IIJIaHY, CBEpSSCh C HHUM U LEJBIO
JeSITeIbHOCTH, UCTIPABJIsis OIIMOKHU, NCIIOJIB3YSI CAMOCTOSITENIBHO 10100paHHbIe CpecTBa (B
TOM uucie u aTepHer).

[1 cBOOOJHO MOJB30BATHCS BHIPAOOTAHHBIMU KPUTEPUSAMHU OLEHKH U CaMOOLIEHKH, UCXOJS
U3 LEJIM U UMEIOIINXCS KPUTEPHUEB, pa3iinyas pe3ysbTaT U CIOCOObI AEHCTBUIA.

[] B XOJ€ MPEeACTABIEHUS NIPOEKTA 1aBaTh OLICHKY €ro Pe3yJbTaTaM.

[J  camMOCTOSITEIbHO OCO3HaBaTh MPUYMHBI CBOErO ycClleXa WM Heycnexa U HaXOAMTh
CHOCOOBI BBIX0J1a U3 CUTYallMU HEeycIexa.

(] yMeTb OILIEHUTh CTENEeHb YCIENIHOCTH CBOEH WHAMBHIYaJbHOM 00pa3oBaTeIbHON
JeSITeIbHOCTH.

[l naBaTh OILEHKY CBOMM JIMYHOCTHBIM KadecTBaM M YepTaM Xapakrepa («KakoB s51»),
OTIpEeJIeNIATh HANPaBJICHUS CBOETO PA3BUTHUS (CKAKUM S XOUY CTaTb», «4TO MHE JJIS 3TOr0
HAJI0 CIIENIaTh).



(] cpenctBoM (opMupOBaHUS PETYISATHUBHBIX Y Y]] choyXar TEXHOJOTHS MPOOJIEMHOTO
qUariora Ha JTale U3Y4EeHHs HOBOrO MaTepuaiga U TEXHOJOTUS  OLEHUBAHUS
00pa3oBaTeNbHBIX TOCTHKEHUH (YICOHBIX YCIIEXOB).

[Mo3unaBarenbHbie YY1

[l aHanM3UpoBaTh, CPABHUBATh, KIACCUPHUIIMPOBATH U 0000IIATH TOHATHUS:

ll AaBaTb ONPCACICHUC IMOHATHAM Ha OCHOBC HM3YUCHHOI'O Ha PA3JIMYHBIX HOPCIMETax
y4eOHOT0 MaTepuana;

[J OCYIIECTBIATH JIOTUUECKYIO OMEPAIMI0 YCTAHOBJICHUS POJI0-BUIOBBIX OTHOLICHUH;

[] 006oOmaTh MOHATHS — OCYIIECTBIIATH JOTHYECKYIO OMEpAIHIO IIepexoa OT MOHATHS C
MEHBIIUM 00BEMOM K ITOHATHUIO ¢ OOJIBIINM 00BEMOM;

l CTPOUTH JIOTMYECKOC pacCCyKACHHUEC, BKIHOYAKOIIECEC YCTAHOBJIICHHUEC IIPUYHUHHO-
CJICACTBECHHBIX CBH3€I>'I;

(1  co3maBaTh MOJEIM C BBIICIICHUEM CYIICCTBEHHBIX XapaKTEPUCTUK OOBEKTa,
HpeO6pa30BI)IBaTI) MOACJIN C LCJIIBKO BBISIBIICHUA O6HII/IX 3aKOHOB, ONPCACIAIOMUX JaHHYIO
MPEIMETHYIO 00JIacTh;

[l mpexacTaBisATh HHPOPMALIUIO B BUI€ KOHCIIEKTOB, TAa0JIHII, CXeM, IrpauKoB;

[l mpeoOpa3oBbIBaTh MH()OPMAIMIO U3 OJHOTO BHJA B JPYroi W BHIOMPATh YIAOOHYIO IS
cebs popmy dukcanuu u npeacTaBieHus HHHOPMALINK;

[ mpencTaBisTh MH(POPMALIMIO B ONITUMAIBHON (popME B 3aBUCUMOCTH OT aJpecara;

(] moHuMas MO3ULMUIO JPyroro, pasziu4yarb B €ro peyd: MHEHue (TOUYKy 3peHus),
JI0Ka3aTeNnbCTBO  (ApryMeHTHI), (DaKThl; THIOTE3bl, AaKCHOMBI, Teopuu. Jlius sTOoro
CaMOCTOSITEJIbHO HCII0JIb30BAaTh DPA3JIMYHbIE BUABI UTEHHUS (M3ydarolllee, MPOCMOTPOBOE,
03HaKOMHTENBLHOE, TOUCKOBOE), IPUEMBI CITYIIAHMUS;

(] camoMy co3laBaTh UCTOYHHUKH MH(OpMAIMK pa3HOTO THIIA U JUIS Pa3HBIX ayJUTOPHH,
co0roaaTh HHGOOPMALIMOHHYIO TUTUEHY U MTpaBuiia HH(OPMALMOHHON O€3011aCHOCTH;

[ YMCTH HCIOJIb30BATH KOMIIBIOTCPHBIC W KOMMYHHUKAIIMOHHBIC TCXHOJIOTHUU KakK
HHCTPYMCHT I JOCTUKCHHUSA CBOUX ueneﬁ;

[ YMCTb BBI6I/IpaTL AZICKBATHBIC 3a1a4€ HUHCTPYMCHTAJIBHBIC IMNPOrpaMMHO-AIIIIapaTHBIC
CpeacTBa U CCPBUCHI.

CpenctBoM (popMupoBaHUs Mo3HaBaTeabHbIX Y'Y ]l ciykaT yuyeOHBIH Marepuan ¥ HNpOAyKTHBHbIE
3aJjaHMs yuyeOHUKa, HallelleHHble Ha 1 —4-i TMHUYU pa3BUTHS:

- OCO3HaHHE POJH BemlecTB (1-51 MuHUS pa3BUTHS);

- pacCMOTpEHHE XUMUYECKHUX IPOLECCOB (2-5 JIUHUS Pa3BUTHS);

- CTOJIb30BAHNE XUMHUECKUX 3HAHUH B OBITY (3-51 TMHUS Pa3BUTHSA);
- 00BSICHEHHE MHpa C TOUKH 3PEHUS] XUMHH (4-51 TUHUS pa3BUTHS);

- OBJIaJIEHUE OCHOBAMU METOJIOB €CTECTBO3HAHUS (6-51 TUHUS PA3BUTHS).
Kommynukaruusbie YY/I:

[ oTcramBas CBOIO TOUYKY 3pPEHHUS, TPUBOIUTH apryMEHTHI, TOATBEPKIas UX (haKTaMu;



[l B JOUCKYCCHMM YyME€Th BBIIBUHYTb KOHTPAapryMEHTHI, Iepepa3upoBaTh CBOK MBICIb
(BMazeHre MEXaHU3MOM SKBUBAJICHTHBIX 3aMCH);
(] yuuTbcsd KPUTHMYHO OTHOCHUTBCS K CBOEMY MHEHHUIO, C JIOCTOMHCTBOM IIPHU3HaBaTh
OLIMOOYHOCTh CBOEr0 MHEHUS (€CJIM OHO TAaKOBO) M KOPPEKTUPOBATh €r0;
(]  moHMMas MO3ULMIO JPYroro, pasjinyare B €ro pedyu: MHEHHE (TOYKY 3pEeHMs),
JI0Ka3aTeNbCTBO (ApryMEHTHI), (PaKThl; TMIIOTE3bl, AKCHOMBI, TEOPHH;
(] yMmeTb B3IVISHYTh Ha CUTYal[MI0 C MHOM MO3ULMHM U JOIOBAPUBATHCS C JIIOJBMHU HMHBIX
TO3UIIHIA;
[ cpenctBoM (pOopMHUPOBaHUS KOMMYHUKATUBHBIX Y'Y [] city)xaT TeXHOJIOTUS MTPOOJIEMHOIO
auanora (moOyXJaroUMii U NOABOJNAIIMN AManor) M paboTa B MalbIX Ipynmnax, TaKxke
HCIOJIb30BAHUE HA YPOKAX JIEMEHTOB TEXHOJOTUH NPOJYKTUBHOTO YTEHUS;
[l npeaMeTHBIMH pe3yJbTaTaMH M3y4deHUs IpeaMeTa «XHUMHA» SBIAIOTCS CIEIyHOIue
YMEHUSL:

1-1 nuHUA pa3BUTHUSA — OCO3HAHUE POJIM BELLIECTB!

— 00BACHATH (PYHKIIH BEIIECTB B CBSI3U C UX CTPOCHUEM.

2-51 INHUS Pa3BUTHS — PACCMOTPEHHE XMMHUYECKHIX POLIECCOB:

— XapaKTepHU30BaTh XUMHUUECKHUE PEAKIIUH;

— OOBSICHATH pa3IM4HbIE CIIOCOOBI KiIacCU(UKALIMA XUMUUECKUX PEAKIIUM.

— MPUBOJUTH MIPUMEPHI Pa3HBIX TUTIOB XMMUYECKUX PEaKITHIA.

3-51 IMHUS Pa3BUTHS — HCIIOJIb30BAaHNE XUMUYECKUX 3HAHUH B OBITY:

— WCIOJB30BATh 3HAHMS 10 XUMHUH JJIsi ONTHMAJIbHON OpraHu3anuu OOphObI ¢ MH(EKINOHHBIMU

3a00JIeBaHUSMH, BPEAUTEISIMU JIOMAIITHETO U TPUYCaaeOHOT0 X031CTBa;

— MOJIB30BaThCSI 3HAHUSMU 110 XUMHH TIPU UCTIOIb30BaHUH CPEJCTB OBITOBON XUMUH.

4-s1 TUHUS PA3BUTHUS — OOBSCHATH MHUP C TOYKHU 3PEHUS] XUMHH:

— HaxOJUTh B IpUPOAE 00IIKE CBOMCTBA BELIECTB U OOBACHATH UX;

— XapaKTepHU30BaTh OCHOBHBIE YPOBHU OpPTaHU3aLMM XUMUYECKUX BEILECTB.

5-s1 IMHMS PAa3BUTHUS — OBJIAJICHHME OCHOBAMHU METOJIOB IO3HAHUS, XapaKTEPHBIX Il €CTECTBEHHBIX

HayK:

— MIOHUMATh POJIb XUMUUYECKUX MTPOLECCOB, IPOTEKAIOIINX B IIPUPOJIE;

— YMETb IPOBOAUTH MIPOCTENIINE XUMUUECKNUE DKCIIEPUMEHTHI.

6-1 TUHMS Pa3BUTUS — YMEHHE OLICHMBATh IOBEIEHHE 4YeJOBEKAa C TOYKM 3PEHHsS] XMMUYECKOH

0€30IaCHOCTH MO OTHOILEHMIO K YEJIOBEKY U NMPHUPOJIE:

— XapaKTepHU30BaTh SKOJIOTUYECKHE TPOOIEMBI, CTOSIINE MEPE] UEIOBEUECTBOM;

— HaXxOJUThb MPOTHBOPEUMS MEXY JESITEeIbHOCTBIO YeJIOBeKa U MPUPOON M Mpeiaratb CrocoObl

YCTpaHEHHs! 3TUX NPOTUBOPEUMIA;

— 00BSACHATH U 10KA3bIBaTh HEOOXOAUMOCTh OEPEKHOT0 OTHOLIEHHUS K IPUPOAE;

— HNPUMCHATb XUMHWYCCKUC 3HAHUA IJId OpraHU3allvi U INIAHUPOBAHUA COOCTBEHHOT'O 310pOBOTO
O6p838. KHU3HHU U OCATCIIBHOCTH, 6naron0nyq1/1;1 CBOEM CEMBbU H 6HaFOHpI/IHTHOI>'I CpCabl oOuTaHMs
YCJI0BCUCCTBA.

IIpenmeTrHble pe3yabTaThl:

(] ymenue o003HayaThb XHMHUYECKHE AJIEMEHTHI, Ha3blBaTh MX W XapaKTepU30BaTh Ha OCHOBE
MoJIOkKeHUA B nepuoandeckoit cucreme /. . Menneneesa;

(] QpopmynupoBaHUE H3YYEHHBIX MOHSTHI: BEIIECTBO, XMMHUYECKUH DJIEMEHT, aTOM, MOJIEKYJa,
MOH, KaTHOH, aHUOH, MPOCTOE M CII0KHOE BELIECTBO, XUMHUYECKasl PEaKIMsl, BUAbBl XMMHUYECKUX
peaKuu U T. IL.;



[] ompenenenue no Gpopmysaam cocTaBa HEOPTraHUUECKUX U OPraHUYECKUX BEIIECTB, BAJIECHTHOCTH
aTOMOB XMMHMYECKUX 3JIEMEHTOB WJIM CTENIEHU UX OKHCIICHUS;

(] moHuMaHue uHGOPMaIUHU, KOTOPYIO HECYT XMMUYECKUE 3HAKH, (DOPMYIIBI U YPaBHEHUS,

[]  yMeHHe KJIACCHU(PHUIUPOBATH MPOCThIC (METAJLIBI, HEMETAJLIBI, 0J1aropoOHbIC T'a3bl) U CIOXKHBIC
(OuHapHbBIC COSAMHEHHUS, B TOM YHUCIIC M OKCHIBI, a TAKXKE THAPOKCUIABl —KHCIOTHI, OCHOBAHUS,
amM(pOTepHBIC THIPOKCHUIBI —H COJIM) BEIIECTBA;

(1 ¢dhopmynupoBaHHe MEPHOAUYECKOTO 3aKOHA, OOBSICHEHUE CTPYKTYPHI U MH(OPMAIH, KOTOPYIO
HECET NEPUOJNYECKAs CUCTeMa XUMHUUYECKUX d1eMeHToB JI. 1. MenaeneeBa, packpbiTue 3HA4CHUS
NIEPUOANYECKOrO 3aKOHA;

l YMCHHEC XapaKTCpU30BaTb CTPOCHHUE BCHIECCTBA —BHAbl XHUMHWYCCKUX CBSA3CH U THIIBI
KpUCTAIIINYCCKUX peH_IéTOK;

[] omucaHue CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB C MOPSAKOBbIMU HOMepamu 1—20 u 26,
OTOOPaKEHHE UX C TIOMOIIBIO CXEM;

[l cocraBicHUE (I)OpMy.]'I OKCHAOB XUMHUUYCCKHX DJICMCHTOB U COOTBCTCTBYIOIIMX UM 'HAPOKCHIOB;

[] HamucaHUE CTPYKTYPHBIX (OPMYT MOJICKYISPHBIX COCIUHEHUH W (QOPMYIBHBIX CIUHHII
WOHHBIX COEMHEHUI MO0 BAJICHTHOCTH, CTEIICHU OKUCIJICHUS WU 3aps1y HOHOB;

l YMCHHC (I)OpMy.]II/II)OBaTB OCHOBHBIC 3aKOHbI XHMHH:. IIOCTOAHCTBA COCTaBa BCIICCTB
MOJICKYJISIDHOTI'O CTPOCHUS, COXPaHCHHA MACChI BEIICCTB, 3dKOH ABOF&,Z[pO;

l YMEHUC (bOpMy'J'II/IpOBaTL OCHOBHBIC ITOJIOKCHUSI AaTOMHO-MOJICKYJIIPHOTI'O YUCHUA W TCOPUU
SHGKTpOHI/ITH‘leCKOﬁ AJucCCoraluu,

[J ompeneneHue NPU3HAKOB, YCIOBHUM MPOTEKAHMS U MPEKPALLECHNS] XUMAYECKUX PEAKLIAM;

(] cocraBi€HHE MOJEKYJISPHBIX YpaBHEHUN XMMUYECKUX peakUui, MOATBEP)KAAIOIIUX OOII1e
XUMHYECKHE CBOUCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCUICCTB U OTPAKAIOIIUX CBA3U MCKIY
KJlaccaMH COCIUHCHH;

[ cocraBieHHE YpaBHEHHM peakuii C y4acTHEM IIEKTPOJIUTOB TaKKe B MOHHOH (opme;

l ONMPCACIICHUC 10 XUMHUYCCKUM YPABHCHUAM NPHUHANJICIKHOCTU peaKHI/Iﬁ K OHpe,I[eJ'IéHHOMy TUITY
HJIK BUAY,

[] cocTaBlieHWE YpaBHEHUU OKHUCIMTEIHbHO-BOCCTAHOBHUTEIBHBIX PEAKIM C MOMOIIBIO METOoJa
3JIEKTPOHHOTO OanaHca;

[] NpUMEHEHUE MOHITHUI «OKHCJIEHUE» U «BOCCTAHOBJICHHE» ISl XAPAKTEPUCTUKU XUMUYECKUX
CBOICTB BEIIICCTB;

[] ompenesieHue ¢ MOMOUIbI0 KaU€CTBEHHBIX PEAKIUI XJIOpUI-, Cylb(aT-u KapOOHAT-aHUOHOB U
KaTHOHA aMMOHHUS B PacTBOPE;

[J oOBSICHECHUE BIMSHUS Ppa3JINIHbIX (1)aKTOpOB Ha CKOPOCTb XUMHUUYCCKHUX peaKL{Hﬁ;

[ YMCHHEC XapPaKTCPU30BATh IIOJIOKCHHUEC MCTAJJIOB WU HCMCTAJIJIOB B nepnoanqecxoﬁ CUCTEMC
9JICMCHTOB, CTPOCHUC NX ATOMOB U KpUCTAJIJIOB, O6H_[I/Ie (1)I/I3I/I‘IeCKI/Ie 1N XUMHYCCKHEC CBOﬁCTBa;

(] oOBsicHeHHEe MHOT000pa3usi IPOCTHIX BEILIECTB SIBJICHUEM aJNIOTPOIHH C yKa3aHUEM €€ IPUUNH;

(] yCTaHOBJIEHHME PA3JIU4YMN THIPO-, MHUPO-H DIECKTPOMETAIUIYPIUHA HHIIIIOCTPUPOBAHUE ITHX
pa3auuuii IpUMepamMH MPOMBIIIEHHBIX CLIOCOO0B MOTYyYEHHUS] METAJLIOB;

[l ymeHue naBaTh oOuIyt0 xapaktepucTuky snemeHToB I, II, VIIA rpynm, a Taxke Bomopona,
KHCJIOPOAa, a30Ta, cepbl, Gpochopa, yriepoaa, KpeMHHUs 1 00pa30BaHHBIX MU MPOCTHIX BEIIECTB U
BOXHEUIIMX COETUHEHUH (CTpOEHHE, HAaXOXKICHHWE B TNpUPOAE, TIOJIyueHHe, (QU3NUecKue u
XUMHUYECKHUE CBOICTBA, IPUMEHEHHUE);

[ YMCHHUEC OIMUCBIBATH KOPPO3UIO MECTAJIJIOB U CITIOCOOBI 3alllUTHI OT Heé;
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[]  yMeHHEe NpPOU3BOJUTH XUMHUYECKHE pacu€Thl C HCIOJIb30BAaHUEM IOHATUN «MaccoBasi J10JId
BEIIECTBA B CMECH», «KOJUYECTBO BEIIECTBA», «MOJISIPHBIN 00bEM» 1O GopmysaaM U ypaBHEHHUSIM

peaKIuii;
[] omucaHue CBOMCTB U MPAKTUYECKOTO 3HAYCHUS U3YUCHHBIX OPTaHUYECKUX BEIIECTB;

(0 BHIIOJHEHHE 0003HAYEHHBLIX B mporpamMme SKCIIEPUMEHTOB, paCliO3HaBaAHUEC HEOPTaHUYCCKUX

BEIIECTB 110 COOTBETCTBYIOIIUM IPH3HAKAM,
[ coOuroaeHne MpaBmI 0€30MacHON PabOThl B XUMUUYECKOM KabuHETe (J1abopaTopun).

JIOCTIKEHHIO O0YYalOUIMMHCS JIMYHOCTHBIX M METAlpeAMETHBIX pe3yabTaToB OOydeHus Oyxaer

CIoCcOOCTBOBAThH MCITOJIb30BAHUE COBPCMEHHBIX O6p330BaTeJ'IBHBIX TEXHOJIOTHIA:

1. UrpoBbie TEXHOJIOTHH;

2. MeToJ1 IpOEKTOB;

3. Texnomnorus JICM;

4. TexHOJOrusI MaCTEPCKUX;

5. TexHonoruu ypoBHEBOH AuQepeHIInanny;

6. adopmManimoHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTHH;
7. 3n0poBbecOeperaronye TeXHOJIOTHH

2 Conep:kanue y4eOHOI0 npeaMera

Tema |. Crpoenue BemectBa (134.)

AtoMm — ciiokHas yacTuna. CocTOsHUE 3JIEKTPOHOB B aTOME. Passurue

IIPEICTAaBICHUM O CTPOEHUMM aroMa. Mopenu cTpoeHus aToMa. Sopo M 2IeKTpoHHas
0o0ojy0uyKa. JeMeHTapHble YacTULBl: TPOTOHBI, HEUTPOHBI, 3JEKTPOHBL. 30TOmBI.
DneKTpoHHas 000J104Ka aToMa. DIEKTPOHHBIN cJIoi (3HepreTudyeckuil ypoBeHs). OpOuTasb,
3JIeKTpOHHBIE 00aka. OCOOEHHOCTH CTPOEHHE HJIEKTPOHHBIX 000souek aToMoB. [lopsaok
3alOJIHEHHS DJIEKTPOHAMU DHEPreTHUYECKUX YPOBHEH M TOAYPOBHEW. OJEKTPOHHBIE
KOH(UTypali aTOMOB XUMHUYECKHUX AJIEMEHTOB.

[lepuonnueckuit 3akoH M crpoeHue aroma. buorpadus .M. MenneneeBa. OTKpbiTHE
Ilepnonnueckoro 3akoHa u cosganue llepuoguyeckoit cucremsl. Ilepuonuueckuil 3aKoH U
nepuonnueckas cucrema J[.MI. MeHneneeBa B cBeTe Yy4E€HHMS O CTPOCHMHM aToMa.
3aKOHOMEPHOCTH M3MEHEHHUs CBOMCTB arOMOB B Tepuojgax U rpymnmax (TJIaBHBIX
noarpynnax). 3HaueHue Ilepumonmueckoro 3akoHa u Ilepmonmueckoit cucremsl [I.U.
Menneneena.

Xumuueckasi cBs3b. braropojiHele rasbl, 0COOEHHOCTH CTpOeHHsI uX aToMoB. IIporecch
BOCCTAHOBJIEHUS U OKMcieHHMs. Katnonsl u aHuoHbl. MOHHas xumudeckas cBsA3b. CxeMbl
00pa3oBaHMs BEIIECTB ¢ MOHHON XUMHUYECKOH cBs3bt0. Kpucramnueckue pemietku. MonHble
KpUCTAJUIMYECKUE pemeTku. [IpuMepsl BENECTB ¢ MOHHBIMUA KPUCTANIMYECKUMH PEIIeTKaMHU
u ux cBoiicta. Kitaccugukanusi HOHOB: 1O cOCTaBy (IIPOCThIE U CIIOKHBIE), 110 3HAKY 3apsa
(KaTMOHBI U aHUOHBI).

KoBanenTHas xumuueckast cBsa3b. KoBajgeHTHass xumuueckas cBsi3b. Cxembl 00pa30BaHUS
KOBAJICHTHOM XHUMUYECKOW CBS3H. OJIEKTPOOTpUUATENbHOCTh. IlonsspHas m HemomnsipHas
KoBaJieHTHbIe cBsi3U. Jumonb. [lomsgpHocTe Monekyn. MexaHusmbl  00pa3zoBaHUS
KOBQJICHTHOM XMMHYECKOW CBSI3U. MOJIEKYISIpHBIE M aTOMHBIE KPUCTAUIMYECKUE PEHIETKH.
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ITpumeps! BelecTB ¢ MOJEKYISIPHBIMU M aTOMHBIMH KPUCTAJUIMYECKUMHU pEIIEeTKAaMH U UX
CBOMCTBA.

Mertammdyeckass XuMu4eckass CBa3b. (OCOOGHHOCTM CTPOCHHMS AaTOMOB  METaJIJIOB.
Meramnyeckass — KpUCTaLIMYecKass  pelieTka, (U3MYecKue  CBOWCTBA  METAIJIOB:
IUTACTUYHOCTB, 3JIEKTPO- M TEIUIONPOBOJHOCTh, METAJUIMYECKUN Oiieck. MeTtayumyeckue
crutaBel (OpoH3a, YyTyH, CTallb, JIOPATIOMUHUN ).

Bonoponnas cBsa3p. MexanusM o0Opa3oBaHMsI BOJAOPOAHOW CBSI3U. BHyTpuMonekyispHas U
MEXMOJICKYJISIpHAs BOJOPOJHAs CBs3b. BomoponHas cBsA3b B Oenkax M HYKJICHHOBBIX
KHCJIOTa

ITonmumeps! opranndeckue u Heopranuueckue. [lonmnmepsl. Ilnactmaccesl. Knaccudukanums
MOJMMEPOB IO TPOUCXOXKICHHIO (OMOMOJIMMEpHI, MCKYCCTBEHHBIE W CHHTETHUYECKHE
[IOJINMEPBI) M 10 OTHOUIEHMIO K HarpeBaHHIO (TEPMOIUIACTBI U TEPMOPEAKTOILIACTBI).
IIpumepsr mnnactmacc. Bonokna. IlpuponHble BOJOKHA (KUBOTHBIE, PACTUTEIbHBIE U
MUHEPAJIBbHBIE), XUMHYECKHE  BOJIOKHA  (MCKYCCTBEHHBIE u CUHTETHUYECKHUE).
Heoprannueckue noammepst.

ArperaTHble COCTOSIHUSI BEIIECTB (ra3000pa3HOe, KHUJAKOE W TBEpJ0e). 3aKOH ABOTajapo.
MomsipHblii 00beM Ta30B. Bo3ayx W NmpUpOAHBIA Tra3 MpHUPOJHBIE Ta3000pa3HBIE CMECH.
Bonopon. Kucnopon u o3on. Kucnornsie noxxau. IlapHukoBbiii 3G deKT. YTrinekucnsiii ras.
AMMuak. DTUIIEH.

XKunkue BemectBa. Boga, ee Oumonoruueckas posb. KpyroBopor BoAsl B Hpupoe.
[IpumeneHue BOAbl B MPOMBIIIJIEHHOCTH, CEIBLCKOM XO34HMCTBE U ObITY. JKecTKOCTh BOJBI.
BpemenHas u 1mocTosiHHas KECTKOCTh BOJbBI U cIOCOOBl ee ycTpaHeHus. Kucibie comnu.
MunepanbHble Boabl. JKuUJKHe KpUCTAILIbI, X UCIIOJIb30BaHUE.

Teepable BemiectBa. Kpucrammueckue u amopdusie BemectBa. [IpuMenenne amopgHbIX
BELIECTB.

HucnepcHble cuctemsl. JlucnepcuoHHas cpeaa W aucnepcHas ¢asza. Knaccudukanums
JUCIEPCHBIX CUCTEM IO arperaTHoMy coctosiHuio. Knaccudukanus AUCIEPCHBIX CUCTEM IO
pasmepy uactuil (a3el. Omynbcuu. Cycmen3uu. Aspo3oimm.CocTaB BemiecTBa. 3aKoH
MOCTOSIHCTBA ~ cOcTaBa BemiecTBa. MHQopmanus, KOTOPYHO MOXHO MOJIYYHTh U3
MOJIEKYIISIpHOI popMyIibl (GOPMYIIbHON €IUHULIBI).

CwMmecu. MaccoBast 1 00beMHas 10711 KOMIIOHEHTa cMecH. MaccoBasi 7107151 paCTBOPEHHOTO
BelecTsa. MaccoBass nosil npumeceil. MaccoBas 1oy mpoaykTa peakuuu. MossipHas
KOHIEHTpaIUsl.

JdemMoHcTpanuu.

Paznuunble Gopmbl nepuogudeckoil cucreMbl XxuMmuueckux anemeHntoB JI. M. Menneneesa. - --
Monenb KpUCTaUIMYECKON PEIIETKH XJI0pHia HaTpus.

OO6pa3ibl MUHEPAJIOB ¢ MOHHOM KPUCTAJUTMYECKON PENIETKON: KAJIbIIUTA, TAIUTA.

Mopenu KpUCTAUNIMYECKUX PEHIETOK «CYXOTo Jibla» (WM mojaa), anMasa, rpadura (WIid KBapia).
Mogaens monekynsl JTHK.

OO0pa31bl HEOPraHUYECKUX MOJUMEPOB (cepa MIacTUYecKast, KBapll, OKCHJI aJIFOMUHUS, IPUPOJIHbBIE
QIFOMOCUJIMKATHI).

Monens MOIsIpHOTO 00BbEMa ra3oB.

Tpu arperatHbIX COCTOSTHUS BOJIBI.

OO0pa31pl HAaKUNHU B YallHUKE U TpyOax [EHTPaIbHOIO OTOIUICHHUS.
JKecTkocTh BOJBI M CITOCOOBI €€ YCTpaHEHHS.
[Tpubops! Ha KUAKUX KpUCTAITIAX.

-O0pa31pl pa3IMYHBIX JUCTIEPCHBIX CHUCTEM: AMYJIbCHH, CYCIIEH3WH, adpo30Jiel, rejeil U 30JIeH.
Koarynsamus. Cunepesuc. Dpdext Tunnans.
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JlabGopaTopHbie ONBITHI.

1. Onpenenenune TMna KPUCTALINYECKON PEIIETKU BEUIECTBA U OMMCAHUE €r0 CBOMCTB.
2. VcnipiTaHue BOJIbI HA )KECTKOCTh. Y CTpPAaHEHUE KECTKOCTH BOJIBI.

3. O3HaKOMJIEHHE C MUHEPAJIbHBIMU BOJAMH.

4. O3HaKOMJIEHHE C JUCIIEPCHBIMUA CHUCTEMaMH.

Tema Il. Xumuueckue peakuuu (94.)

XUMHUYECKUE PeaKIMU, U XUMUYecKue siBieHus. Kinaccupukanuss XUMUYECKUX PEeaKIHi.
Peakuuu coennHeHus, pa3ioKeHHs, 3aMEIIEHUs 1 OOMEHa, YCIOBUS UX IPOTEKaHUs. DK30- U
SHIOTepMHUECKHe peakuuu. TeruioBod 3¢ddexr xumuueckoil peakuuu. Tepmoxumuyeckoe
ypaBHEHHE. | OMOreHHBIE U T€TEPOrCHHbBIE PEAKIIHH.

CkopocTtb xumuueckoi peakuu. @akTopsl, BAUSAIOLINE HA CKOPOCTh XUMHUYECKON pEaKuu.
[IpaBuno Bant-I'odpda. depmentsl. MHrnoutopel. OOpaTUMOCTh XUMHYECKON PEAKIUU.
HeoOpatumplie u oOpatumble peaknuu. Xumudeckoe paBHoBecue. [Ipunnumn Jle Illatenbe.
YcnoBus CMEIEeHUs paBHOBECHs] B pEaKIUM CHHTE3a amMMHaka. BbIOOp ONTHMambHBIX
yCIIOBUM

Porme BOIBI B XMMHYECKHX peakiusax. PacTBopeHue Kak (PU3MKO-XUMHYECKHH IpoIece.
Onexktponautbl. CTeneHb 3JEKTPOJUTHUECKOW jauccouuanuu. CuibHble U cialble
IEKTPOIUTHL. KHCIOTBI, OCHOBaHMS M COJU B CBETE 3JIEKTPOJIUTHYECKOM JUCCOIMALIUU.
Bonopoausiii mokaszarens (PH) pactBopa. Peakiuu rumpataiun. ['maposiu3 B opraHHyecKoi
Y HEOPraHUYECKOW XUMUH.

OKHCANTENBbHO-BOCCTAHOBUTENbHBIE  peakuuu. CreneHb okuciaeHuss OKHUCIUTENb U
BOCCTQHOBUTEJNIb, OKHUCJIEHHWE M BOCCTaHOBJECHHE. OJEKTPOHHBIN OajaHC. DJEKTPOIH3.
DNeKTpoau3 paciiiaBa U pacTBopa xjopunaa Hatpus. [lonyuenue amtomunus. [Ipumenenue
3JIEKTPOJIN3a B IPOMBIIIJICHHOCTH.

Ilpakmuueckaa paboma Ne 1. PerieHue 3KCEpUMEHTAIBHBIX 3a7a4 MO0 TeMe «XUMUYECKUE
peakuum.

Hdemonctpauun.llpespamenune kpacHoro ¢ochopa B Oemnbiif. 3aBHCUMOCTh CKOPOCTH
peakuuu OT NPUPOABI BEIIECTB HA IPUMEPE B3aUMOJICHCTBUSA PACTBOPOB PA3INYHbBIX KHUCIOT
OJIMHAKOBON KOHUEHTPAallMM C OJMHAKOBBIMM TIpaHyjJaMM LMUHKAa M B3aMMOJECHCTBUSA
OJIMHAKOBBIX KYCOUKOB Pa3HbIX METaJUIOB (MarHus, LIMHKA, JKejie3a) C COJSIHOM KHCIIOTOM.
B3aumMopneiicTBe pacTBOPOB CEpHOM KHCIOTBI C pacTBOpaMu THOCylb(daTa HaTpus
pa3IMYHON KOHILIEHTpalMM W TemmepaTypsl. Mogjens kunsmero cios. Pasnoskenue
MEepOKCH/Ia BOJIOPO/Ia ¢ IOMOIIBIO KaTanu3aTopa (okcuaa Mapradua (IV)) u katanasbl ceIporo
Msica M cbiporo kaprodens. [Ipumepsl HEOOpaTHUMBIX peakiuid, WAYIIHUX C 00pa3oBaHHEM
ocaJka, raza WM BoAabl. B3aumopeilicTBue intus U Hatpus ¢ Boaou. IlomyueHnue okxcupaa
¢dochopa (V) u pacTBOpeHHE €ro B BOJIE€; HCIBITAHHWE MOJYYEHHOTO pPacTBOpa JIAKMYCOM
OO6pa3ipl KprcTaIorHApaToB. VcnipiTaHUE PacTBOPOB JIEKTPOIUTOB M HEAIEKTPOIUTOB HA
IIPEIMET TUCCOLMALNU. 3aBUCUMOCTD CTEIIEHU JIEKTPOJIUTHYECKON TUCCOLUALMN YKCYCHON
KHCIIOTBI OT pa3z0aBieHusl pacTBopa ['maponns kapOuga kanpuus. ['maponns xapOOHATOB
IIEJIOYHBIX METa/IoB U HUTpaTtoB uuHKa uinu cBuHua (II). Tlomyuenue mpina. Ilpocreiimme
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMH: B3aUMOJIEHCTBHE [IUHKA C COJITHOM KHUCIOTOMN
n xene3a ¢ pactBopoMm cyinbdara meau (II). Mogens anmexkTponusepa. Monenb 3JIEKT-
POJIM3HON BaHHBI JJIs OTyYEHUS AITFOMUHHUSL.
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JlabGopaTopHble ONBITHI.
5. Peaknus 3aMeleHUs] MEU KEJIE30M B PaCTBOPE METHOT'O KyIIopoca.
6. Peakuuu, uaymue ¢ oOpazoBaHHeM OcaJiKa, ra3a 1 BOJIbI.

7. Tony4eHue KUCIOPOAa pa3ioKeHUEM MEPOKCHIA BOJAOPOIa C MOMOIIbI0 okcuaa Mapranma (IV)
Y KaTanas3bl CBIPOTO KapTOoQes.

8. Ilomyuenue Bo1opoia B3aUMOJEHCTBUEM KUCIIOTHI C IIUHKOM.

9. PaznnuHbie ciiydan THAPOIU3a COJICH.

Tema |11. BemecTBa u ux cBoiicTa (94.)

Merannel. XUMHUYECKHE CBOMCTBAa METaJJIOB. B3aMMOJCHCTBHE C HEMETalaMHd, BOJOM,
pacTBOpaMH KHUCIOT M COJIEH, METa/UIOTepMHUS. DJIEKTPOXUMHUUYECKUUA P HaNpsHKEHUN
MertauioB. OOmme crnocoObl mojydeHus MeTauioB. Koppo3uss mMeTamioB. XuMHUYecKas M
aNeKTpoxuMuueckas  kopposus. CrocoObl  3amuThl  OT  Koppo3uu. Hemerasmisl.
OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ CBOMCTBA TUNMYHBIX HEMETAUIOB. BopopoaHbie
coenuHeHUs HemeTauioB. Kucnorel. Knaccudukanus M XUMHUYECKHE CBOMCTBA KHCIIOT.
OcoOEHHOCTH B3aMMOJICHCTBHS KOHIICHTPUPOBAHHOW CEPHOM KHMCIOTHI M a30THOH KHCIIOTHI
000N KOHIIEHTpAlMK C MeTalaMd. KadecTBEHHbIE peakIWy Ha aHWOHBI KHCJIOT.
OcnoBanus. Knaccudukanus ocHoBaHUN. XUMHUYECKHE CBOMCTBA OCHOBAHUH.

Comun. Knaccudukanus cojeil 1 BakHEHIIHME mpeacTtaBuTead. KadecTBeHHBbIE peakIuu Ha
KaTHOHBL.I 'eHeTHuecKas CBs3b MEXKIY KJIACCAMU HEOPraHWYECKUX M OPTaHUYECKUX BEIIECTB.
['enernueckue psibl METAUIOB W HEMETAIOB. ['eHeTHdecKue psabl OpPraHUYeCKUX
COETUHEHUH.

Ilpakmuueckaa paboma Ne2. Pemienue 3KciepuMeHTaNbHBIX 3a7a4 1o Teme «Berectsa u
HUX CBOMCTBa».

JdemoHcTpanmu.

Komnekuust 06pa3iioB MeTaIoB.

B3auMopeiicTBre HaTpHsl U CypbMBI C XJIOPOM, JKeJie3a C Cepoil.

['openue Maruus U alntOMUHUS B KUCIOPOJIE.

BzaumoneiicTBrE MIEIOYHO3EMEIbHBIX METAJIJIOB C BOJOM.

B3anmoneicTeue HaTpuUs ¢ 3TAHOJIOM, IMHKA C YKCYCHOW KHCIIOTOM.

AIOMUHOTEPMUS.

B3anmoneicTere meau ¢ KOHIEHTPUPOBAHHOW a30THOM KUCIIOTOM.

Pe3ynbpTarhl KOppOo3UK METAIIIOB B 3aBUCUMOCTH OT YCIIOBUI €€ TPOTEKaHUsI.

Konneknust 06pa3iioB HeMETaIIIOB.

B3aumopeiicTBue XJI0pHON BOABI C paCTBOPOM OpoMuIa (MOANIA) KaJIHS.

Komnnexkuust mpupoIHBIX OPraHUueCKUX KUCIIOT.

PazbaBneHne KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI.

B3aumoneincTBue KOHUEHTPUPOBAHHOM CEPHOM KHCIOTBI C CaxapoM, LEIUII0JI030H U MEIbO.
OOpa3ipl MPUPOTHBIX MHHEPAJIOB, COJAEPKAIIMX XJOPUA HATpus, KapOoHar Kamblus, ¢ocdat
KajabliMsg U rujapokcokap6bonar wmeau  (II).OOpasmpl  MUILEBBIX MPOAYKTOB, COJIEpIKAIIUX
IUJIpOKapOOHATHl HATPHSI 1 aMMOHUS, UX CIIOCOOHOCTh K Pa3JIOKEHUIO NMpH HarpeBaHuu. [ amenue
coJibl yKcycoM. KaduecTBeHHbIE peakliiy Ha KaTUOHbBI U aHUOHBI.

JlabopaTopHble ONBITHI.
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10. McnipiTanue pacTBOPOB KUCIIOT, OCHOBAHUM M COJIEH MHANKATOpPaMH. |

11. B3aumopeicTBre COJISTHON KUCJIOTHI M PACTBOPA YKCYCHOU KHUCIIOTHI C METaJUIaMHU.
12. B3aumoseiicTBUE COISHOM KHCIOTHI M PaCTBOPA YKCYCHOU KHCIOTHI € OCHOBaHHUSIMH.
13. B3aumMopeiicTBUE COJIIHON KUCIIOTHI M pacTBOPA YKCYCHOM KUCIJIOTBI C COJISIMHU.

14. TlonyuyeHnue u cBOCTBa HEPACTBOPUMBIX OCHOBaHUI.

15. I'maponn3 XJI0pUI0B U alleTaTOB IIEJIOYHBIX METAILIIOB. |

16. O3HakOoMIICHHE C KOJUICKIIUSMH: a) METAUIOB; 0) HEMETAJIOB; B) KHUCIOT; T) OCHOBAHHIA; JI)
MUHEPAJIOB M OMOJIOTHYECKHX MAaTEPHUAIOB, COACPIKANIINX HEKOTOPBIC COJIH.

Tema I'V. XuMus u coBpeMeHHOe 00111ecTBO — 34.

IMpousBoacreo amMmmMuaka M MeTaHoJa. [loHATHE O XMMHUYECKOW TEXHOJOTHH. XHUMHYECKHE
peakiuu B MPOHM3BOJACTBE aMMHaka M MeraHosa. OOmias kiacCu(pUKAIMOHHAS XapaKTepUCTUKA
peakluuii CMHTE3a B MPOMU3BOJCTBE 3THX MPOAYKTOB. HayuHble NPUHLMIIBI, JIEKAIIUEB OCHOBE
MPOMU3BOJCTBA aMMHUaKa U MeTaHoja.CpaBHEHHUE 3TUX MPOU3BOJICTB. XUMHUUECKas TPaMOTHOCTh KakK
KOMITOHEHT O0IIel KyJabTyphl ueroBeka.MapKUpOBKa YIaKOBOYHBIX MaTEpHUAaOB, DJIEKTPOHUKH U
OBITOBOW TEXHUKH, SKOJIOTMYHOTO TOBapa, MPOAYKTOB MUTAHUS, STUKETOK IO YX0/1y3a OJIeXKI0MH.

JeMoHcTpanum.

Mopaeinb NpOMBIIITIEHHON YCTAHOBKH IOJIYyYEHHUsI CEPHON KHUCIIOTBHI.
Monenb KOJIOHHBI CHHTE3a aMMHUAKA.
BuneodparMeHThI U Claiiibl O CTENEHH YKOJIOTHIECKON YHCTOTHI TOBapa.

JlaGopaTopHbIe ONBITHI.

17.I/I3yquI/Ie MAapKHUPOBOK Pa3JIMYHBIX BUJ0B ITPOMBIIIJICHHBIX U ITPOAOBOJIbCTBECHHBIX TOBAPOB.

3. TemaTnueckoe miaanuposanue 11 kiace

Tao6auna 3.1
Ne KoauuecTBo M3 nux
JacoB NPaKTHYECKasi | KOHTPOJIbHAsA TEMA
m\n | HamMeHnoBanue TeMbl
1 | Crpoenue BemiecTBa 13 - 1 12
2 | XumMmudeckue peakiuu 9 1 1 7
3 | BemecTtBa u ux 9 1 - 8
CBOMCTBa
4 | XuMus ¥ COBpeMEHHOE 3 - 1 2
00111eCTBO
9 | Uroro 34 2 3 29

IIpunoxenue 1
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KanengapHo - TemaTnyeckoe noypo4yHoe mjiaHupoBanue « Xumus», 11 kiaacc

Ne
n/n

Ne
(Tem
aMm)

Inanupyem
asi 1aTa

Tema ypoka

| mosyroaue (16 yacoB)

Tema Nel Ctpoenne BemecrBa (13 yacoB)

1 1.1 Crtpoenue atoMa. DnekTpoHHast 06oiouyka. HCTpyKTax
no Th.

2 1.2 Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX 000JI04eK
MepPeX0IHbIX 1eMeHToB. OpbouTanu S u p

3 1.3 [Tepnonnueckuii 3akoH u [lepuoanueckas cucrema
XuMu4YecKkux saemenToB .M. Mengeneesa

4 1.4 Xumnueckas cBs3b. MloHHas CBs3b.

5 1.5 KoBasieHTHast XuMHuueckasi CBsI3b.

6 1.6 Merammueckas 1 BOIOPOJHAS XUMUYECKHE CBSI3U.
Enunas mpupoja XMMHYECKHX CBsI3EH

7 1.7 [Tonumeps! OpraHn4ecKue U HEOPraHUYECKHE

8 1.8 ["a3000pa3HbIc BENIECTRA.

9 19 Kunkue Bemiecrsa.

10 1.10 TBepabie BelecTna.

11 1.11 JlucriepcHbIe CHCTEMBI

12 1.12 CocTaB BelecTBa U CMECH

13 1.13 Kourtpoasnas padora Nel no teme «CtpoeHue

BEIIECTBAY

Tema Ne2 Xumunueckue peaxkunu (9 4acos)

14 2.1 Kiaccudukanmsi XaMUYeCKUX peaKIui.

15 2.2 CKOpOCTh XMMHUYECKON pEaKLIUH.

16 2.3 OO0paTuMOCTh XUMUYECKUX peaKIni. XUMUYECKOe
paBHOBECHE U CITOCOOBI €r0 CMEICHHUSI.

17 24 I'maponu3 opraHUYECKUX U HEOPraHMUECKUX
coequHeHnil.Cpenia BOIHBIX pacTBOpoB. Bonopoauslii
10Ka3aTeJb.

18 2.5 I'maponus opraHMYECKUX U HEOPraHMYECKUX
coequHeHnil.Cpenia BOIHBIX pacTBOpoB. BomopoaHsiii
1oKa3aTeb.

19 2.6 OKHCIUTENbHO- BOCCTAHOBUTEJIbHBIE PEAKIUU.

20 2.7 DNEeKTpOIn3 pacTBOPOB U paciuiaBoB. IIpakTuueckoe
MIPUMEHEHHE HIIEKTPOIIN3A.

21 2.8 Ilpakmuueckaa paboma Ne 1 Pemenue

OKCHEPUMEHTATBHBIX 337a4 10 TeMe «XUMHUYECKUE
PEaKITHI.
22 2.9 Koumponvnas paboma Ne2 no meme «Xumuuecxue

peaxkyuuy

Tema Ne3 BemecTBa 1 ux cBoiicTa (9 yacoB)
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23 3.1

Mertannbsl 1 ©X CBOUCTBA

24 3.2 HewmeTanisl 1 UX cBOMCTBa

25 3.3 Heoprannueckue u OpraHn4eckue KUCIOTHI.

26 3.4 Heopranuueckue u opraHuyecKue OCHOBaHMUSI.

27 3.5 Heoprannueckue u opranndeckue aMmpoTepHbIe
COCIMHEHMUSL.

28 3.6 Conn OpraHMYeCcKUX U HEOPraHUYECKUX KHCIIOT.

29 3.7 KommiekcHbIe coeiMHeHMs.

30 3.8 O060011eHNEe ¥ CUCTeMAaTH3aIHsl 3HAHUH 110 KypCYy XUMHH.

31 3.9 Ilpakmuueckan padoma Ne2. Pemenue

3KCHepI/IMCHTaJIBHBIX 3a1a4 II0 TEME «BGH_IGCTBa Hn HUx
CBOICTBaY.

Tema Ne4 Xuumusi u coBpeMeHHOe 00111eCTBO.

32 4.1 Xumunyeckas texHosorus. IIponzBoacTso ammuaka u
METaHoJIA.

33 4.2 XuMUYecKasi TpaMOTHOCTh KaK KOMIIOHEHT OOMICH
KYJIBTYPBI YeTIOBEKA.

34 4.3 Konumponvnan paboma Ne3 no kypcy xumuu

Tema Ne5 Pezeps (14ac)

35 [51 |

JIucT BHeceHUS U3MEHEeHUu M
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Jdara mo sKypHamy,
Korga ObLIa caejiaHa
KOPPEeKTHPOBKA

Homepa
YPOKOB,
KOTOpbIe
ObLIH
HHTErpupPOBaH
bI

Tema

mocJie
HHTErpamumn

ypoxa,
KoTOopasi cTaJjia

OcHoBanue
Jid) ¢
KOPPEKTHPOB
KH

IMoanuck
NpeacTaBUT
eJIs
aJIMHHHCTPA
107071
IIKOJIbI,
KOHTPOJINPY
1 )11 (3 1)
BBLINOJTHEHH
e
KOPPEKTUPO
BKH
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