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ITosicHuTeIbLHAA 3aMUCKA

Pabouas nporpamma no xumuu 11 kiacca pazpadboraHa Ha OCHOBE:

v" TlpumepHO# pabodeii mporpaMMbl 10 XUMHH, B COOTBETCTBUH ¢ TpeGOBaHUAMHU K
pe3ylbTaTaM cpeaHero ooimero oopa3oBaHus, MPEACTaBICHHBIMU B (heiepaabHOM
rOCyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE U OPHCHTUPOBAHA HA MCITOJIB30BAaHHE C
NPUMEHEHHUEM DJICKTPOHHOTO 00yUeHUs, TUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHI;

v’ yueGHO-MeTOnYecKoro Komiuiekra mo xumun it 10-11 kinaccos (aBrop O.C.
["abpuensn.);

v’ OCHOBHOI1 00pa3oBaTeILHOM IPOrpaMMBbl CpeHero obiero oopasosanus MBOY COIII
Ne62;

v’ TpeboBaHuil (heepabHOrO roCyIapCTBEHHOTO CTaHIApTa OCHOBHOTO OOIIETO

o0pa3zoBaHus;
MoJIOKeHUs 0 paboueii nporpamme MBOY COILL Ne 62 cii. KpacrokoBCKO#;
yue6Horo miana MBOY COIL Ne62 na 2022-2023 yuebublii rof.

AN

enn n 3agaum:

W3ydenne xumuu Ha 0a30BOM ypOBHE CpeAHEro oOIIero o0pa3oBaHMs HAIPaBICHO HA
JIOCTHKEHUE CIEAYIONIUX Lesen:

* OCBOEHHE 3HAHUH O XUMHYECKOH COCTaBIISIIONICH E€CTECTBEHHOHAYYHOW KapTHHBI
MHpa, BaXKHEUIITNX XUMUYECKUX IOHATHAX, 3aKOHAX U TCOPUAX;

* OBJIaJ/lecHHe YMEHUSIMH TIPUMEHATh T[OJYYCHHbIE 3HAHUA I  OOBACHEHUs
pa3H006pa3HI)1x XUMHUYECKHUX SIBJIEHUU U CBOWUCTB BCIICCTB, OLUCHKH POJM XMMHUU B Pa3BUTHUU
COBPEMEHHBIX TEXHOJIOTUN U MOJYYCHUH HOBBIX MaTepUAIOB;

¢ Pa3BUTHE II03HABATCIIBHBIX MHTCPECOB W HHTCIIICKTYaJIbHBIX CIIOCOOHOCTEN B
MPOIIECCE CaMOCTOSITENILHOTO TMPHOOPETeHUsT XUMHUYECKMX 3HAaHHM C HCHOJIB30BaHUEM
PA3INIHBIX UCTOYHUKOB I/IH(l)OpMaHI/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX,

* BOCIHMTAHHME YOEXKICHHOCTH B TO3UTHBHON pONM XHMHUU B KU3HH COBPEMEHHOTO
06HI€CTBa, HCO6XOI[I/IMOCTI/I XUMHUYCCKU T'PaMOTHOTO OTHOLICHHA K CBOEMY 3JI0pOBbBIO H
OKpYXKarollleu cpee;

* NpUMeHEeHHE NOJYYeHHbIX 3HAHUM W yMeHHWi#l i1 0€30MacHOr0 HCIOIb30BaHUS
BEIIECTB M MaTepuajoB B OBITY, CEIbCKOM XO3SIiiCTBE M Ha TPOU3BOJICTBE, pEIICHUs
MPAKTUYCCKUX 3aJ1a4d B HOBCGI[HGBHOI\/JI KHU3HU, MPECAYHPCKIACHUSA 5[BJ'I€HPII7[, HaHOCAIIUX BPEA
37I0POBBIO YEJIOBEKA U OKPYXAIOLIEH cpeie.

Kypc o6meit xumun 11 xnacca HampaBieH Ha pelIeHHE 3aJ4a4d MHTETPalliy 3HAHUH yyarmxcs
[0 HEOPraHWYECKOM M OpraHMYecKOM XUMHUHU C LEeIbl0 (QOPMHUPOBAHUS Yy HUX €AUHON
XMMHMYECKOM KapTUHbBl Mupa. Benymas wuaes Kypca — €IUHCTBO HEOPraHUYECKOW U
OpraHWYECKON XMMHUU Ha OCHOBE OONIHOCTH HMX MOHSATHM, 3aKOHOB U TEOPHii, a TAK)KE Ha OCHOBE
o0ImMX TMOAXOMOB K KiIacCU(UKAIMU OPraHUYEeCKHMX W HEOPraHMYECKUX BEIIeCTB U
3aKOHOMEPHOCTSIM TPOTEKAHUS XUMUYECKUX PEAKIINI MEXKY HUMU.
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MecTo yueOHOro npeamera «XuMusD» B y4eOHOM IJIaHe.

CormacHo ¢denepanpbHOMy Oa3MCHOMY ydeOHOMY IUIaHy, Ha HW3ydeHwe Xxumuu B 11
KJaccax oTBoauTcs He 6osee 70 yacoB u3 pacuéra 2yaca B Hesenmo, 34 y4eOHBIX HEJEeIH.

B cootBercTBum ¢ kaneHmapHbiM rpadgukom padorst MBOY COII Ne62, pacriucanuem
yueOHbIX 3aHsaTHi Ha 2021-2022 y4eOHBIM roj, IPOU3BOJACTBEHHBIM KasleHAapéM Ha 2022r.,
YTBEpKACHHBIM NocTaHOBIIeHUEM [IpaBurenscTBa PO:

B 11 kmaccax- 23.02.2023r. — 1 yac, 09.05.2023r. — 1 yac BbIIaAarOT HA BBIXOJHBIC, IIOATOMY
VIUIOTHEHO 001llee KOJMYEeCTBO Y4eOHBIX YacOB B CTOPOHY yMEHBIIEHHUS Ha 2 yaca, 4TO He
OTpa3UTCi Ha BBINOJIHEHUHM Y4YEOHOW IporpaMMbl MO IpeaMery xumuss B 11 knacce u
KOJIMYECTBO YacOB COCTABUT — 68u.

[Tporpamma peanusyercs B KOJMUECTBE 2-X YAaCOB B HENENMIO, B 00beMe 68 yacos.

®opMbl KOHTPOJISAA M BUABI 1eSITEIbHOCTH 00YYaIOLIUXCsl
- TECTHI;

-KOHTPOJIbHBIE PaOOTHI;

- CAaMOCTOSTEJIbHbIE U IPOBEPOYHBIE PaOOTHI;

- IpaKTU4YECKHE pabOThI;

- TBOpYECKHE PabOThI

O0pa3zoBaTe/bHbIC TEXHOJIOTHH 00y4YeHHUS:

TpaaUIIMOHHAs KIIACCHO-YPOUYHAas

JEKIAN

IIpaKTHYECKHE padoThI

AIIEMEHTHI TPOOJIEMHOTO O0yUICHHUS
TEXHOJIOTUH YPOBHEBOH nu(dhepeHanum
3JI0POBbE COEPETAOIINE TEXHOIOTHH
UKT.

SKnace

Z00OM

YyeoHo-MeToauYecKne mocoous

«Xumus» 11 kmace asropel O.C. Tabpuensn, W.I'. OctpoymoB, C.A. CrnankoB. M.;
«[Ipocsemienuey, 2020 (6a30BbIi YPOBEHB)

Metoaunueckoe mocodue « Peammzarmusi 00Opa3oBaTeNbHBIX MPOTPaMM €CTECTBEHHOHAYYHOU W
TEXHOJIOTUYECKOM HaMpaBIEHHOCTH 10 XHUMHMU C HCIOJb30BaHUEM OOOpYIOBAaHUS ILIEHTpPA
«Touka pocra» aBropsl I1.M. becnianos, M.B. JlopodeeB Mocksa, 2021r.

Oo6opynoBanue «Touka pocTay»

JJIEKTPOHHBIE PecypPChI
http://www.sbio.info
http://fcior.edu.ru
http://college.ru/himiya/
http://www.chemnet.ru
http://experiment.edu.ru
http://school-sector.relarn.ru/nsm/
http://him-school.ru
http://school-collection.edu.ru



http://www.sbio.info/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://college.ru/himiya/
http://www.chemnet.ru/
http://experiment.edu.ru/
http://school-sector.relarn.ru/nsm/
http://him-school.ru/
http://school-collection.edu.ru/
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1.Ilnanupyemble pe3yJabTAThl 0CBOCHHUSI Y4eOHOH NPOrpaMMbl

o xumuu B 11 KJi1acce:

JInuHocTHBIE pe3ysbTaThl B cepe OTHOLIEHHIT 00ydaromuxcs K cede, K CBOeMy 310pPOBbIO,
K IO3HAHUIO cels:

—  OpHEHTaIMsI 00YJaloUMXCsl HA JOCTH)KEHHE JIMYHOTO CUACThs, PeaT3al[Hi0 TO3UTUBHBIX
JKU3HEHHBIX MEPCIEKTUB, WHUIUATUBHOCTh, KPEATHUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
JMYHOCTHOMY CaMOOTIPEAEICHNIO, CIOCOOHOCTh CTaBUTh LIETH U CTPOUTH KU3HEHHBIE TJIaHbI;

— TOTOBHOCTb U CHOCOOHOCTH OOECHeuuTh cebe W CBOMM OJM3KUM JOCTONHYIO JKU3Hb B
MPOLECCE CAMOCTOSITENBHOM, TBOPYECKOM U OTBETCTBEHHOM JEATEIBHOCTH;

— TOTOBHOCTh M CHOCOOHOCTH OOy4aroluXcsi K OTCTAaMBaHUIO JUYHOIO JOCTOMHCTBA,
COOCTBEHHOTO MHEHUS, TOTOBHOCTh M CIOCOOHOCTH BBIPaOaTHIBaTh COOCTBEHHYIO MO3ULHUIO IO
OTHOHIICHHUIO K OOIECTBEHHO-TIOJIUTUYECKUM COOBITUSIM MPOILIOr0 M HACTOSIIEr0 Ha OCHOBE
OCO3HAHUS U OCMBICIICHUs HCTOPUH, TYXOBHBIX IEHHOCTEN U TOCTUKCHUHN HAIIEW CTPaHBI;

— TOTOBHOCTh M CHOCOOHOCTH OOYYAIOIIMXCS K CAMOPAa3BUTUIO UM CAMOBOCHHUTAHMIO B
COOTBETCTBUHM C OOIICUEIIOBEUECKUMH IICHHOCTSAMH M HJealaMH T'Pa)XTaHCKOTO OOIIEeCTBa,
NOTPEOHOCTh B (PU3NYECKOM CaMOCOBEPIICHCTBOBAHHUH, 3aHATHSIX CIIOPTUBHO-0310POBUTEIHHON
JIESATEIIbHOCTBIO;

— TOpHUHATHE M peanu3alus IEHHOCTeH 3I0poBOro M Oe3omacHOro oOpa3a KHU3HH,
OepekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHWE K COOCTBEHHOMY (PH3MUECKOMY H
MICUXOJIOTHYECKOMY 3/10POBbIO;

—  HEeNpUsITHE BPEAHBIX IPUBBIYEK: KYPEHUs, YIIOTPEOIEHUS aIKOTr0jIsl, HAPKOTHKOB.
JInuHOoCTHBIE pe3ybTaThl B chepe oTHOMIEHU o0yyarmuxcs K Poccnu kak k Poaune
(OreuyecTBY):

—  poccuiickas HIEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHHIO POCCHIICKOM WAEHTUYHOCTU B
HOJIUKYJIBTYPHOM COLIMYME, YYBCTBO IPUYACTHOCTM K MCTOPHUKO-KYJIbTYPHOH OOILIHOCTU
poccuiickoro Hapojaa u cyabbe Poccun, maTpuoTH3M, TOTOBHOCTH K clyKeHuto OTedecTBy, €ro
3aIlHNTE;

— YB@XEHHE K CBOEMY HAapoAy, 4yBCTBO OTBETCTBEHHOCTH Iiepern PonuHoM, ropaoctu 3a
CBOM Kpa#, cBOW PoauHy, mpouuioe W HacTOSIEe MHOTOHAlMOHAIBHOrO Hapoaa Poccuwm,
yBa)K€HHE K rOCyJapCTBEHHBIM CUMBOJIaM (rep0, iaar, THMH);

— (opMHpoBaHHE YBaXEHUS K PYCCKOMY S3bIKYy KaK TIOCYJapCTBEHHOMY SI3bIKY
Poccuiickoit ®Penepannu, SBIAOIIEMYCS OCHOBOM POCCUHCKONW HACHTUYHOCTU W TJIABHBIM
(akTOpoM HAIlMOHAIBHOI'O CaMOOIPECIICHNUS;

— BOCHHTaHHME YBaXEHHUS K KyIbType, S3bIKaM, TPAAUIUSIM M OObIUasM HapoJOB,
npokuBaronux B Poccuiickont denepannn.

JInuHocTHBIE pe3yabTaThl B cepe OTHOLIEHUIT 00yYarouXcs K 3aKOHY, FOCy1apcTBY U K
IrPaKIAHCKOMY O0LIECTBY:

- IpaXXAaHCTBCHHOCTb, TI'paXAaHCKass IMO3UIHUA AKTHUBHOI'O W OTBCTCTBCHHOI'O 4YJICHA
poccHifickoro oOIIecTBa, OCO3HAIOLIETO CBOM KOHCTHTYLIMOHHBIE IpaBa M O0OS3aHHOCTH,
YB@)XAIOIIETO0 3aKOH M  MPaBOMOPSAOK, OCO3HAHHO MPUHHUMAIOLIET0  TPaJUIMOHHBIE
HallMOHAJIbHBIE W O0IleYeIOBEYECKHEe TIyMAaHHUCTUYECKHE U JEeMOKpaTH4YecKHe LEeHHOCTH,
FOTOBOTO K Y4acTHIO B OOIIECTBEHHOM JKU3HH;

— TpU3HAHHE HEOTUY)KJAeMOCTH OCHOBHBIX IIpaB W CBOOOJ| 4YelOBEKa, KOTOpbIE
MMPUHAJICKAT KAXKIOMY OT POXIACHHA, TOTOBHOCTH K OCYHICCTBJICHHIO COOCTBEHHBIX npaB u
cBOOOJ 0e3 HapylIeHHs MpaB U CBOOOJ APYTUX JHI, TOTOBHOCTh OTCTAaUBaTh COOCTBEHHBIE
npaBa U cBOOOJIbI YeJIOBEKA U IpaKJaHHHA COTJIACHO OOIIENpPU3HAHHBIM IMPUHILIMIIAM H HOpMaM
MEXIYHapOJHOro IpaBa U B cooTBeTcTBMM ¢ KoHcTuTynumen Poccuiickoit deneparuu, npaBoBas
H MOJIUTHYCCKAA I'PaMOTHOCTD,



—  MHpPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKu H
OOLIECTBEHHON MpPaKTUKHU, OCHOBAaHHOE Ha JWajore KyJibTyp, a TakKe pas3IudHbIX (opM
OOLIECTBEHHOI'O CO3HAHMsI, OCO3HAHUE CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

—  HMHTEpUOPHU3aLUs LIEHHOCTEH JEMOKPATHM U COLMAIbHOW COJIMIAPHOCTH, TOTOBHOCTh K
JIOTOBOPHOMY PETr'yJIMPOBAaHUIO OTHOLIEHUH B IPYIIIE UM COLUAIbHON OpraHU3allly;

— TOTOBHOCTh OOyYaromMXcsi K KOHCTPYKTHMBHOMY YYacTHIO B MPHUHATHH pPELICHU,
3aTpardBaloOIIMX MX IpaBa M MHTEPECHl, B TOM YHCJIE B PA3IUYHBIX (popMax OOIIECTBEHHOM
caMOOpraHu3alllii, CaMOYyTPaBJICHHs, OOIIECTBEHHO 3HAYUMOM J1eATEIbHOCTH;

—  TIPUBEPXKEHHOCTh HJESIM HHTEpHAIIMOHAIN3MA, JPYKOBbI, PaBEHCTBA, B3aMMOIIOMOIIU
HapoJI0B; BOCIIUTAHUE YBAKUTEIBHOI'O OTHOILIECHUS K HAlMOHAJIBHOMY JOCTOMHCTBY JIFOAECH, UX
YyBCTBaM, PEJIUTHO3HBIM YOSKIEHUSAM;

— TOTOBHOCTh OOYyYarOHIMXCA MHPOTHBOCTOSTH HICOJOTHMHM HKCTPEMH3Ma, HaIMOHAIH3MAa,
KceHO(oOUHM; KOPPYNIMH, JAWCKPUMHUHAIMM 10 COLHUAIBHBIM, PEJIUTHO3HBIM, PACOBBIM,
HallMOHAJIbHBIM MPU3HAKAM U JPYTUM HETaTUBHBIM COLUAIIbHBIM SIBICHUSM.

JInuHocTHBIE pe3yJbTaThl B chepe OTHOMIEHHIT 00y4aIOIIUXCH € OKPYKAIOIMMH JTIOAbMH:

— HpPaBCTBEHHOE CO3HAHUE U IIOBEJIEHHE HA OCHOBE YCBOCHHS OOIIEUYEIOBEUECKUX
LIEHHOCTEH, TOJIEPAHTHOI'O CO3HAHMS U IOBEIEHUS B IOJIMKYJIBTYPHOM MHpE, TOTOBHOCTH U
CIIOCOOHOCTH BECTH JUAJIOr C IPYTMMH JIFOJIbMH, IOCTUTaTh B HEM B3aWMOIIOHUMaHUs, HAXOAUTh
oO1iue ey U COTPYAHUYATD 11 UX JOCTHKCHHUS;

— pUHATHE  TYMAaHUCTHMYECKUX  IEHHOCTEH,  OCO3HAaHHOE,  YBAXKUTEJIbHOE WU
J00po’KenaTebHOEe OTHOILIEHUE K IPYTOMY YEI0BEKY, €r0 MHEHUIO, MUPOBO33pEHHUIO;

—  CIIOCOOHOCTH K COTIEPEKUBAHHUIO U (POPMHUPOBAHUE TIO3ZUTHBHOTO OTHOILICHHS K JIFOJISIM, B
TOM 4YMCJ€ K JIMIIAM C OrpaHHMYEHHBIMH BO3MOXKHOCTSIMH 370pOBbS M HMHBalIMJaM; OepexHoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHHE K (PU3UUECKOMY U ICHUXOJOTHYECKOMY 30POBBIO
JPYTHX JIFOIEH, YMEHUE OKa3bIBaTh IIEPBYIO TIOMOILIb;

— ¢opmHupoBaHHE BBIPAKCHHOW B MOBEICHHHM HPABCTBEHHOW TIIO3WIMH, B TOM YHCIE
CHOCOOHOCTH K CO3HATEJIbHOMY BBIOOPY J00pa, HPAaBCTBEHHOIO CO3HAHMs M IOBEJIEHHUS Ha
OCHOBE YCBOGHHS OOIICUEIIOBEUYECKUX LEHHOCTEH W HPABCTBEHHBIX YYBCTB (YECTH, JOJITA,
CHPaBEAIMBOCTH, MUJIOCEPANS U APYKETIOO0HS);

— pa3BUTHE KOMIIETEHIMI COTpyIHHUYECTBA CO CBEPCTHUKAMH, JETbMHM MJIIAJIIIETO
BO3pacTa,  B3POCIBIMH B  00pa3oBaTelbHOM,  OOIIECTBEHHO  MOJE3HOH,  y4yeOHO-
HCCJIEIOBATENIbCKOM, MPOEKTHON U APYTUX BHUJIAX JI€ATEIbHOCTH.

JInuHocTHBIE pe3yabTaThl B cepe OTHOILIEHUIT 00ydyaroIUXc K OKPYKaloleMy MHUpY,
sKMBOW NPHUPOJIE, XYA0KECTBEHHOU KYJIbType:

—  MHpPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO Ppa3BUTHS  HAyKH,
3HAYMMOCTH HAyKH, TOTOBHOCTh K HAayYHO-TEXHMYECKOMY TBOPYECTBY, BJIaJCHHE JOCTOBEPHOI
uH(popMaluel 0 NEePeNoBBIX JOCTHKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW HAyKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 yCTPOWCTBE MUpPA U OOIIECTBA;

— TOTOBHOCTh W CHOCOOHOCTh K OOpa3OBaHHWIO, B TOM 4YHCJIE CaMOOOpa3oBaHHUIO, Ha
MPOTSKEHUH BCEW KU3HU; CO3HATENIHLHOE OTHOIICHHE K HEMpephIBHOMY OOpPa30BaHUIO Kak
YCJIOBHIO YCTICIIHON MPOPECCUOHAIIBHON U 00IIIECTBEHHOM IeATeTbHOCTH;

— DKOJIOTHMYECKas KyJIbTypa, OEpeXHOE OTHOIICHHUS K POJHOM 3eMje, MPUPOTHBIM
oorarctBaM Poccuu u MHpa; TOHUMAaHUEC BJIUAHUA COLUAIIBHO-DKOHOMHWYECKUX MPOHCCCOB HaA
COCTOSHUE TPUPOJHONW M COLMAJIBHON Cpenbl, OTBETCTBEHHOCTh 3a COCTOSHHE IPHUPOIHBIX
pECYPCOB; YMEHHUS M HABBIKM PAa3yMHOI'0 NPUPOIONOIB30BAHUSA, HETEPIIUMOE OTHOLIEHUE K
NEUCTBUSAM, MPHUHOCAIINM BpeA JKOJIOTUM;, TPUOOPETEHHE OIMbITa SKOJOrO-HANPABICHHOM
JeSITEIbHOCTH;

— OCTETHYECKOE OTHOIIEHUS K MHpPY, TOTOBHOCTb K JCTETHUECKOMY OOYCTpPONCTBY
COOCTBEHHOTO OBITA.
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JInuHoCTHBIE pe3yabTaThl B cepe OTHOLICHHIT 00y4alOIHUXCs K ceMbe H POAUTENSAM, B
TOM YHCJIEe NOATOTOBKA K ceMEHHOM KU3HU:

—  OTBETCTBEHHOE OTHOUICHUE K CO3JaHUI0 CEMbH HAa OCHOBE OCO3HAHHOIO IPUHATHUSA
IIEHHOCTEH CEMEHOM KH3HU,

— TIOJOXWTENBHBIM  00pa3 CceMbH, pOJUTEIHCTBA (OTIOBCTBA W  MAaTEPUHCTBA),
MHTEPUOPU3ALMs TPAAULIIOHHBIX CEMEHHBIX IEHHOCTEN.

JIMYHOCTHBIE Pe3y/ibTAaThl B c(hepe OTHOLIEHHSI 00y4alIIMXCs K TPYAy, B chepe
COIUATILHO-IKOHOMUYECKUX OTHOIIIEHMIi:

— yYBaXCHHE KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTh K 3allUTe CBOCH
COOCTBCHHOCTH,

—  OCO3HaHHBIN BBIOOP OynmyIiel rnmpodeccun Kak MyTh M CIIoco0 peann3aiii COOCTBEHHBIX
YKU3HEHHBIX TUTAHOB;

— TOTOBHOCTh OOYYalONIMXCS K TPYIOBOH NPOPECCHOHATBHON IESITEIBHOCTH KakK K
BO3MOXXHOCTH  y4aCTHsi B  PEIICHUHM  JIUYHBIX, OOINECTBEHHBIX, TOCYIapPCTBCHHBIX,
00IIIeHAIIMOHATILHBIX MPOOJIEM;

—  TOTPEOHOCTh TPYAUTHCS, YBAKEHUE K TPYAY H JIOIAM TPYIa, TPYIOBBIM TOCTHKEHUSM,
JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHWE K Pa3HbIM BHIAM TPYAOBOM
JESITCIIBHOCTH;

— TOTOBHOCTh K CaMOOOCIY)XMBaHUWIO, BKJIIOYas OOyYCHHE W BBIMOJHEHHE JOMAIIHUX
00s13aHHOCTEH.

JInyHoCcTHBIE pe3yibTaThl B chepe PU3NIECKOro, NCUX0T0rH4eCKOro, COMAILHOI0 U
aKaJeMH4ecKOro 0J1aromnoryyusi 00y4armmxcs:

—  ¢usmueckoe, SMOLIMOHAIBHO-TICUX0JIOTUYECKOE, COLIMAJIBHOE Onaromoyane
o0ydaromuxcsi B )KU3HU 00pa30oBaTEeIbHOM OpraHU3aliM, OIIYIIEHUE JAETbMU OE30MaCHOCTH U
MICUXOJIOTHYECKOTro KoMpopTa, HHPOPMAIIMOHHON 0€301acHOCTH.

1.2.3. IllianupyemMble MeTanpeaMeTHbIe pe3ybTaTbl ocBoeHust QOII

MertanpenmeTHble pe3yabTaTbl OCBOEHUSI OCHOBHOW 00pa3oBaTesibHOM nporpammsl MBOY
COL Ne62 mpezcTaBieHbl TpeMs IpyNiaMi YHUBEpCcalbHBIX yueOHbIX AeicTBuil (YV ).

1. PerynasiTuBHbIE YHHBepCAJIbHbIE YUeOHbIE NelCcTBUS
BohinycKHUK HAy4YUTCSH:

—  CaMOCTOSITEJIBHO ONpPENENATh IIEJM, 3aJaBaTh NMapamMeTpbl U KPUTEPUHU, MO KOTOPBIM
MO>XHO OMIPENETUTh, YTO 1eJIh JOCTUTHYTA;

—  OLICHHMBaTh BO3MOXXHbIE MOCIEACTBUSA JOCTUKEHHUS MTOCTABICHHOM LIENU B J€ATEIbHOCTH,
COOCTBEHHOW KU3HU M JKM3HU OKPYKAIOIIMX JIFOJIEH, OCHOBHIBAACH HA COOOPAKEHUSIX ITHKU U
MOpay;

— CcTaBUTh U (HOpPMYIUpOBaTH COOCTBEHHBIC 3a7aud B OOpPa30BATEIBHON ACSITEIHHOCTU U
JKU3HEHHBIX CUTYALUX;

— OLIGHMBATh pPECypChbl, B TOM 4YHCJE BpeMsl W JPyrue HEMaTepHaIbHBIE PECYPCHI,
HEOOXOUMBIE JJIs JOCTUKESHHSI IOCTABJICHHOM 1IETH;

—  BBIOMpaTh IYTh JOCTHXXEHUS IIeJIM, TUIAHUPOBATh pEIIeHUE IIOCTAaBJIEHHBIX 3ajad,
ONTUMU3HPYS MaTEpUAIbHbIE U HEMATEpUAIbHBIE 3aTPAThI;

—  OpraHm30BbIBaTh J(P(GEKTHUBHBIN TOUCK PECYPCOB, HEOOXOAUMBIX I JOCTHIKEHUS
MOCTaBJICHHOM 11eJH;

—  COTOCTaBJISATH MOJTYYEHHBIN pe3yibTaT JesTEIbHOCTH C IOCTABJICHHOW 3apaHee LETbIO.

2. ITo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIE 1eiCTBUS
BbInyCKHUK Hay4YuTCH:
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—  HWCKaTh M HAXOAUTH O0OOIICHHBIE CIIOCOOBI PEIICHUS 3a7a4, B TOM YHUCIIE, OCYIIECTBIISTh
pa3BepHYTHI WH()OPMAIMOHHBIM TIOMCK M CTaBUTh Ha €ro OCHOBE HOBBIC (y4eOHBIE U
MO3HABATEJIbHbBIC) 3a1a4H;

— KPUTHYECKH OLEHUBAaTh U MHTEPIPETUPOBATh HH(OPMALMIO C pa3HbIX MO3UIUH,
pacmo3HaBath U (PUKCHPOBATH MPOTUBOPEUUS B MH()OPMAIIMOHHBIX HCTOYHUKAX;

—  HUCIOJIb30BaTh pa3IUYHbIE MOJICIbHO-CXEMAaTUYECKUE CpPENCTBA [UIsl IPEJCTaBICHUS
CYLIECTBEHHBIX CBSI3€M M  OTHOLICHUH, a TakXKe [MPOTUBOPEUYUN, BBIABICHHBIX B
MH(OPMALMOHHBIX UCTOYHUKAX;

—  HaXOAWUTh W MPUBOIAUTH KPUTUUYECKHUE ApTyMEHTHI B OTHOILIEHUHU JIEUCTBHUI U CYKJICHUU
JIPYroro; CHOKOWHO M pPa3yMHO OTHOCHTBCS K KPUTHYECKUM 3aMEYaHUSIM B OTHOIICHHUH
COOCTBEHHOTO CYXKJICHUsI, PACCMAaTPHUBATh UX KaK PECypc COOCTBEHHOTO Pa3BUTHS;

—  BBIXOAWTH 32 PaMKH y4eOHOro MpeAMeTa U OCYILECTBISATH IEJICHAIIPABICHHbIN MOUCK
BO3MOXKHOCTEH JIJIsl IMIUPOKOTO TIEPEHOCA CPEJICTB U CIIOCOOOB EHCTBHS;

—  BBICTpaumBaTh MHANBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBASI OTPAHUYCHUS
CO CTOPOHBI APYIHX YYACTHUKOB U PECYPCHBIE OIPAHUYCHHS;

—  MEHSATh U YACPKUBATh pa3HbIC MO3UIMH B I03HABATEIBHOMN JAESITEILHOCTH.

3. KomMyHuMKaTHBHbIE YHHBepCaJbHbIe yUeOHbIe JAeiicTBUS
BbinyckHUK HayuuMTCs:

—  OCYLIECTBIATH JIEJIOBYI0 KOMMYHHUKAIUIO KaK CO CBEPCTHHKAMM, TaK M CO B3POCIBIMHU
(xak BHYTpH oOpa30BaTeJIbHON OpraHU3alluy, TaK U 3a €€ MpejesiaMu), 0A0UpaTh MapTHEPOB
JUIs J1eJIOBOM KOMMYHUKAILMU UCXO/ U3 COOOpa’KeHWH pe3yJbTaTUBHOCTU B3aUMOACHUCTBUS, a
HC JIMYHBIX CI/IMHaTI/II\/JI;

— TpU OCYILECTBJIEHUM TIPYNIOBOH pPabOThl OBITh Kak PYKOBOJUTENEM, TaK U YJICHOM
KOMaH/bl B pa3HbIX poOJIsiX (Fe€HepaTop MJed, KPUTHUK, UCIOJHUTEINb, BEICTYNAIOIINM, SKCIIEPT U
T.1.);

—  KOOpAMHHUPOBaTh U BBIIOJHATH pabOTy B YCJOBHUSIX pEAIbHOIO, BHUPTYAIbHOIO H
KOMOHMHUPOBAHHOTO B3aUMOCHCTBUS;

—  pa3BepHYTO, JIOTMYHO W TOYHO H3JaraTb CBOIO TOYKY 3pPEHHS C HCIIOJIb30BAaHUEM
a/IeKBAaTHBIX (YCTHBIX M MMCbMEHHBIX) S3BIKOBBIX CPEJICTB;

- pacrio3HaBaTb KOH(i)J'II/IKTOFeHHI)IG CUTyaluu MW NOpcAoTBpallaTb KOH(l)J'II/IKTBI J0 HX
aKTUBHOM (ha3pl, BBICTpaMBaTh JENOBYI0 U 0O0pa3oBaTeIbHYI0 KOMMYHHUKAIUIO, H30eras
JIMYHOCTHBIX OIICHOYHBIX CY)KILGHI/II\/JI.

IIpeamerHbie:

B pe3yabTare nzyuenusi yued0HOro npeamera «XuMus» Ha ypoBHe CpeHero oouero
o0pa3oBaHus:
BbinyckHuKk Ha 0230BOM YPOBHE HAYUMTCS:

—  packpblBaThb Ha IMpHMeEpax pojib XUMHHU B (OPMHUPOBAHMH COBPEMEHHOH Hay4dHOMH
KApTHUHBI MUpPa U B IPAKTUYECKON 1€ATEIILHOCTH YEJIOBEKA;

— JEMOHCTpPUpOBaTb Ha IpUMEpax B3aUMOCBS3b MEXKIYy XUMUEH U JIpPYTHMMH
C€CTCCTBCHHBIMU HAayYKaMU,

—  pacKpbIBaTh Ha MPUMEPAX MOJIOKEHUS TEOPUHN XUMUUecKkoro ctpoeHust A.M. bytieposa;

— noHuMarh (usndeckuit cmpicn Ilepuogumueckoro 3axona [[.V. MenaeneeBa u Ha ero
OCHOBE OOBSICHATH 3aBUCHUMOCTb CBOWCTB XHMHUYECKHX 3JEMEHTOB M OOpa30BaHHBIX HMH
BEIIECTB OT 3JIEKTPOHHOTO CTPOCHUSI aTOMOB;

—  OOBACHATH MPUYMHBI MHOTOOOpa3us BELIECTB Ha OCHOBE OOIIMX MPEACTAaBICHUN 00 MX
COCTaBe€ U CTPOCHUH;

—  IPUMEHSTHh NpaBUJa CUCTEMAaTHYECKOW MEXAYHAapOAHOW HOMEHKIATYpPbl KaK CpeAcTBa
pa3ianyeHus U UIeHTU(UKALUN BEUIECTB 110 UX COCTABY U CTPOEHUIO;
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—  COCTaBIISITh MOJICKYJSIPHBIE U CTPYKTYpHBIE (OPMYIBI OPraHUYECKUX BEIIECTB Kak
HOocuTenell WH(GOpPMalMKU O CTPOCHHM BEIIECTBA, €ro CBOMCTBAX M MPHHAJICKHOCTH K
OTIpeIeIEHHOMY KJIACCY COEMHEHUI;

—  XapaKTepu3oBaTh OPraHWYECKHE BEIIeCTBA IO COCTaBY, CTPOCHHUIO U CBOMICTBawM,
YCTaHABIMBATh MPHUYNHHO-CIICICTBEHHBIC CBSI3U MKy JTaHHBIMU XapaKTePUCTHKAMH BEIIIECTBA;

—  NPHUBOJUTH IPUMEPHl XUMHUYECKHX PEaKIUil, pacKphIBAIOIIUX XapaKTEepHbIE CBOICTBa
TUTIUYHBIX TPEACTABUTEICH KJIACCOB OPraHMYECKHX BEUIECTB C IENbI0 MX UACHTU(DUKAIMH H
00BsiICHEHUS 00JIaCTU IPUMEHEHUS;

—  TPOTHO3MPOBATh BO3MOXKHOCTH MPOTEKAHUS XMMHUYECKUX PEAKIM Ha OCHOBE 3HAHUU O
TUTAX XUMUYECKON CBS3H B MOJIEKYJIaX PEareéHTOB U UX PEaKIIMOHHOW CIIOCOOHOCTH;

—  WCIOJIb30BaTh 3HAHUSA O COCTaBE, CTPOCHWU W XHMHYECKUX CBOWCTBAX BEIICCTB IS
0e30MacHOro NPUMEHEHUS B IPAKTHUECKOH 1eATeIbHOCTH;

—  TPHUBOJUTH MPUMEPHI MPAKTUYECKOTO HCIIOIB30BAHUS MPOIYKTOB MEpepadoTKu HEPTH H
OPUPOJHOTO Ta3a, BBICOKOMOJIEKYJISIPHBIX COCAMHEHHH (TOJMITUIICHA, CHHTETHYECKOIO
KayuyKa, alleTaTHOTO BOJIOKHA);

—  TPOBOAHUTH OMBITHI MO PACHO3HABAHUIO OPTaHMYECKUX BEIECTB: TIIUIEPHUHA, YKCYCHOM
KHCIIOTHI, HETIPEICIBHBIX JKUPOB, TIIFOKO3bI, Kpaxmalia, OEJTKOB — B COCTABE IMHIIEBIX MTPOYKTOB
U KOCMETUYECKUX CPE/CTB;

—  BIQJETh NpPaBWIAMHU U TpHeMaMu 0e30macHOi padOThl ¢ XUMUYECKUMHU BEIECTBAMU H
1a060paTOPHBIM 000PYIOBAHHEM;

—  yCTaHaBIIMBATh 3aBUCHMOCTh CKOPOCTH XHUMHUYECKOW PEaKINU U CMEIICHUS] XUMUIECKOTO
paBHOBECHsI OT pAa3IMUHBIX (AKTOPOB C LENbI0 OMpENeiIeHHUs] ONTHUMAIBHBIX YCIOBUU
MPOTEKAHUS XUMHYECKHUX TIPOIECCOB;

—  NPHUBOJUTH MPUMEPHI THIPOJIH3a COJICH B MOBCEAHEBHON KU3HU YEJIOBEKa;

—  TPHUBOJIUTH TPHUMEPHl OKHCIUTEIBHO-BOCCTAHOBUTEILHBIX pEaKUuid B  TPUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KU3HEAEATEIILHOCTH OPraHu3MOB;

—  TPHUBOJUTH MPUMEPHl XUMHYCCKHX pEaKIUi, PaCKPHIBAIOIIUX OOMME XUMHYCCKHE
CBOICTBaA MPOCTHIX BEUIECTB — METAJIIOB U HEMETAILJIOB;

— TIPOBOAMTH pacyeThl Ha HAXOXACHHUE MOJCKYISIpHOW (OpMyIBl YIIeBOJAOpOAa IO
MPOJYKTaM CTOpPaHUS U IO €ro OTHOCHTEIHHOW TUIOTHOCTH U MAacCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJISIINX B €r0 COCTaB;

— BIaJETh MpaBWIaMU O0€30MacHOr0 OOpalleHus C €AKUMH, TOPIOYUMH U TOKCHYHBIMH
BEIIICCTBAMH, CPEJICTBAMHU OBITOBOW XMMHH;

—  OCYHIIECTBIISATh TIOMCK XMUMHYECKOH HH(OpMAIMHM IO Ha3BaHHIM, HIACHTU(HKATOpam,
CTPYKTYpPHBIM (pOpMYyJIaM BEIIECTB;

— KpUTHYECKH  OIICHMBaThb M  HWHTEPIPETHPOBATh  XHUMHUECKYI0  HH(OpMAIHIO,
COJIepIKAIIYIOCS B COOOIIEHHSIX CPEACTB MAacCOBOM nH(popMaImu, pecypcax MHTepHeTa, HaydHO-
MOMYJSIPHBIX CTAThSAX C TOYKU 3PEHUSI €CTECTBEHHO-HAYYHOUW KOPPEKTHOCTH B LIETISX BBISBICHUS
OIIMOOYHBIX CYXI€HUN U (OPMUPOBAHUS COOCTBEHHO MO3UIINN;

—  TIPeICTaBIATh MYTH PEIIeHHUs TNIOOANBHBIX MPOOJIeM, CTOAIIUX Tepel] YeIOBEUECTBOM:
IKOJIOTHYECKUX, SHEPTETHIECKHX, CBIPHEBBIX, H POJIb XUMHUHU B PEIICHUH 3TUX MPOOIIEM.

BoinyckHuK Ha 62a30BOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYHTHCH:

—  WUIIOCTPUPOBATh Ha MPUMEpPax CTAHOBJIEHHE W SBOJIOLMIO OPraHUYECKOM XHMMHUU Kak
HayK{ Ha Pa3JIMYHBIX UCTOPUUYECKUX dTANaxX €€ pa3BUTHS;

—  HUCIOJIb30BaTh METOJbl HAYYHOT'O TO3HAHUS TMPH BBIMOJHEHUU IMPOEKTOB U Yy4eOHO-
MCCJIEIOBATENbCKUX 3a/ad TI0 W3YYEHHUIO CBOWCTB, CIMOCOOOB TMOJYYEHHS] U PACTIO3HABAHUS
OpPTraHUYECKUX BEILECTB;

—  OOBSCHATH TPUPOAY U CIOCOOBI 00pa30BaHUS XUMHUYECKOW CBSI3U: KOBAJICHTHOU
(TONSIpHOM, HEMOJISIPHOM), WOHHOM, METaUIMYeCKOW, BOJOPOJHONW — C IEIBI0 OMpEeIeIeHUs
XUMUYECKON aKTUBHOCTH BEIIECTB;



—  YCTaHaBIIMBAThb T'€HETHYECKYIO CBS3b MEXAY KJIacCaMM OPraHMYECKUX BELIECTB A
00OCHOBaHMSA NPUHIUNHAATBHOM BO3MOYKHOCTH IIOJIyUYEHHMS] OpPraHMYECKHX COEJAMHEHHH
3aJaHHOT'O COCTaBa U CTPOCHUS;

—  YCTaHaBIMBAaTh B3aWMOCBSI3M MEX]y (aKkTaMH U TEOpUEH, IPUYMHON U CIEICTBHEM MPHU
aHaIW3€ NPOOJIEMHBIX CHUTyallui M OOOCHOBaHMM NPUHMMAEMBIX pELIEHUH Ha OCHOBE
XUMHUYECKHUX 3HAHUM.
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2.COAEP KAHUE YYEBHOI'O IPEJIMETA

Tema 1

CrtpoeHnue BemecTBalsu
OCHOBHbBIE CBEJJEHHUSA O CTPOEHHUHU aTOM a. apo: NpOTOHBI U HEUTPOHBHI.
M3oTonbl. DIeKTPOHBI. DIEKTPOHHAS 000JI09Ka. DHEPreTHIYeCKuil ypoBeHb. OCOOCHHOCTH
CTPOEHUS SIIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 4-TO U 5-TO MEPHOJIOB EPUOTUIECKOM
cucremsl J[. 1. MenpaeneeBa (mepexoaHbix 35ieMeHTOB). [lorsTue 06 opOuTansax. S- u p-
opbuTtanu. DNeKTPOHHBIE KOH(PUTYPALIUU aTOMOB XUMHUYECKUX 3JIEMEHTOB.

[Tepuoanunueckuit 3akon . UMenneneeBa B CBEeTE YYCHHUST O CTPOE
Huu atoMa. Orkpsitue . V1. MeHieneeBbIM NEPUOIUYECKOTO 3aKOHA.

[Tepuoanueckas cuctema xumudeckux 3ymeMenToB J1. M. Menneneesa - rpadudeckoe
oToOpakeHHe MEPUOINIECKOTo 3aKoHa. DU3NYECKUN CMBICI IOPSIKOBOTO HOMEpA JIEMEHTA,
HOMEpA Iepruoaa U HoMepa rpyninsl. BajieHTHbIE 351eKTpOHBI. [[puunHbI N3MEHEHUS! CBOMCTB
3JIEMEHTOB B IIEpUOIaX U rpynnax (TJaBHbIX HOATPYIIAX).

[TonoxxeHne Bogopo/a B IEPUOINYECKON cucTeMe. 3HaU€HUE IIEPUOANYECKOr0 3aKOHa U
MEPUOIUYECKON CUCTEMBI XUMUYECKUX 371eMeHTOB JI. I.MenneneeBa 1uis pa3BUTHS HAYKU U
MOHMMAHUS XMMHYECKON KapTHHbBI MUPA.

Noununas xuMmuueckas cBs3b. Katnonsl u annonsl. Knaccudukanus nonos. Monnsie
KpUCTaJIIM4ecKue pemeTku. CBONCTBA BEIIECTB € ATUM TUIIOM KPUCTAJUIMYECKUX PEIIETOK.

KoBaneHTHas XuMudyeckas CB 43 b. JNEKTPOOTpULATENbHOCTD. [lonspHas u
HenoJsipHasi KoBaJIeHTHbIE CBsA3U. J{unosb. [1ospHOCTD CBA3M U MOJIIPHOCTH MOJIEKYIIBI.
OOMeHHBIN U IOHOPHO-aKIIETITOPHBIM MeXaHU3MbI 00pa30BaHUS KOBAJIEHTHOM CBSI3U.
MounekynsipHble 1 aTOMHBIE KpUCTauInYecKue perieTku. CBoicTBa BELECTB C 3TUMHU THUIIAMU
KPUCTAJUTMYECKUX PELIETOK.

MeTtannuueckass XumMmuueckas ¢Bs3b. OCOOEHHOCTH CTPOEHUS AaTOMOB
MeTauioB. MeTrauinueckass XMMUYECKask CBSI3b U METaJUIMUECKasi KpUCTAJUIMUECKas peleTKa.
CBolicTBa BEIIECTB C ITUM TUIIOM CBSI3H.

Boagopoanasg xumMmuueckas CBs3b. MeXMOJIEKYIsIpHAs U BHYTPUMOJIEKYJIsIpHAs
BOJIOPOJIHAs CBsI3b. 3HAYEHUE BOJOPOIHOM CBSI3U AJIsl OpraHU3alK CTPYKTYp OHMOMOIMMEPOB.

ITonu M e p bl [ImacTMacchl: TEpMOIIACTBI M PEAKTOIUIACTHI, UX NPEACTABUTEIHN U
npuMeHeHue. BookHa: npupoiHbie (PaCTUTENbHbIE U dKUBOTHBIE) U XUMHUYECKHE
(MCKYCCTBEHHBIE M CHHTETUYECKHE), UX MPEICTABUTEIN U IPUMEHEHUE.

['azoo006pa3Hoe coOCTOSSHHUE Bell€CTBa. [py arperaTHbIX COCTOSHUS BOJBI.
OcobeHHoCTH CTpoeHus ra3oB. MoJsipHbIi 00beM ra3000pa3HbIX BELIECTB.

[Ipumepsl ra3000pa3HbIX IPUPOJHBIX CMECEN: BO3TyX, IPUPOJHBIN ra3. 3arps3HeHne
aTMocdeps! (KUCIIOTHbIE JJOXK/IU, TAPHUKOBBIN 3¢ deKT) u 60pbbda ¢ HUM.

[IpencraBuTenu raz000pa3HbIX BEIIECTB: BOAOPO, KUCIOPO, YIIEKUCIbIN Ta3, aMMHUaK,
stuieH. Mx nonydenue, coOupanue 1 pacro3HaBaHue.

XKunkoe coctosiaue BenrecTBa. Boxa. [lorpebienue Bobl B OBITY U Ha
npoun3BoJIcTBE. JKecTKOCTh BOABI M CLIOCOOBI €€ YCTpaHEeHHSI.

MuHepanbHble BOJbI, X UCIOJIb30BAHUE B CTOJIOBBIX U JIEUEOHBIX LENSIX.

Kunkue KpucTamibl U UX TPUMEHEHUE.

TBepnoe cocTossHUE BellecTBa. AMopdHBIE TBEp/IbIC BEIMIECTBA B IPUPOJT
U B )KM3HM Y€JIOBEKA, X 3HAUYECHUE U MpuMeHeHne. Kpucraianieckoe CTpOEHHE BELIECTBA.

HNucnepcHble cucTe M bl [loHsTre o qucniepcHbIX cuctemax. JlucnepcHas dasza u
nucriepcuoHHas cpena. Knaccugukaius 1ucnepcHbIX CUCTEM B 3aBUCMOCTH OT arperaTHOro
COCTOSTHUS IUCTIEPCHOMN CPe/bl U AUCTIEPCUOHHOM (a3bl.

I'pyboaucniepcHble CUCTEMBI: SMYIbCHH, CYCIIEH3UH, a3PO30JIH.

ToHkoaUCTIEpCHBIE CUCTEMBI: T€ITU U 30JIH.

CocTaB BemecTBa U CM E€ C e i. Bemecrsa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTpOEHHS. 3aKOH MOCTOSIHCTBA COCTaBa BEIL[ECTB.
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[TonsTHE «IOJS» U €€ PAa3HOBUIAHOCTH: MaccoBast (JI0JIsI SJIEMEHTOB B COCTMHEHUU, JTOJIS
KOMITOHEHTa B CMECH - J0JISI TPHUMECEH, 0I5l pACTBOPEHHOTO BEIIECTBA B PACTBOPE) U
obwemHas. J{ois BEIXOA MIPOYKTa PEaKIUU OT TEOPETHIESCKH BO3MOXKHOTO.

Tema 2

XumMnuyeckue peakuuu 174
Knaccugukanus XuMHUUeCKUX peakiui

Peaxnuuu, naymue 6e3 HU3MEHEHHUS coCcTaBa BellecTB. AJuloTponus U
QIOTPONHBIE BUIOM3MEHEHUs. [IpHUMHbI aJUIOTpONIMK HA TpUMEpe MOJU(PHUKAIIMNA KUCIOPO/a,
yraepoja u pochopa. O30H, ero OMOTOTHYECKAS POJIb.

N3omeps! 1 uzomepus.

Peaxnuun nmaymue c M3MEHEHHEM cOCTaBa Bell e cTB. Peakuun
COCIMHEHUS, pa3JI0KEeHUs, 3aMEIICHUsI 1 0OMEHAa B HEOPTaHUYECKON M OPraHu4ecKOi XUMHH.
Peakiuu sk30- u spg0TepMudecKkue. TemnoBoi 3QPeKT XuMUUIECKON peakiuu 1
TEPMOXMMHUYECKUE YpaBHEHMS. Peakiuy ropeHys, Kak 4aCTHBIN CIIy4ai 9K30TEPMUYECKUX
pEaKIuu.

CKoOpoCTh XUMMHUUYECKOHN peaKkIluu.

CKOpOCTh XMMMUYECKOHN PEaKIIMH. 3aBUCUMOCTh CKOPOCTH XMMHYECKON PEAKIIMK OT IPUPOIBI
pearupyoIux BeIecTB, KOHIEHTPALUH, TEMIIEPATYPbI, IJIOLAA1 TIOBEPXHOCTH
COIPUKOCHOBEHMs U KaranusaTopa. Peakiuu romo- u rereporenssie. [lonsatue o katanuse u
Katanmzaropax. epMeHThI Kak OMOIOTHYECKHE KaTalIn3aTOPbl, 0COOCHHOCTH UX
(GYHKLIMOHUPOBAHUS.

OOpaTuMoCTh XUMHUYECKHUX peakluil. HeoOpatumble u oOpaTtumeie
xuMuyeckue peakuuu. CoCTOSHUE XUMHUECKOTO PABHOBECHS JIs1 OOPAaTUMBIX XMMHUYECKHX
peakuuii. CriocoObl CMEIIEHN XMMUYECKOI0 PAaBHOBECHUS HA IPUMEPE CUHTE3a aMMHAaKa.
[ToHsiTHE 06 OCHOBHBIX HAy4YHBIX IPUHIUIIAX IPOU3BOJICTBA HA IPUMEPE CUHTE3a aMMHUaKa UK
CEpPHOM KHUCJIOTBHI.

Pons Boxabl B XuMuuUeCcKOU peaxuuu Mecruansle pactBopsl. PactBopumocTts u
KJIaccu(UKaIus BEIIECTB [0 STOMY IIPU3HAKY: paCTBOPHUMEBIE, MAIIOPACTBOPUMEIE U
HEPACTBOPHUMBIE BEILIECTBA.

DNEKTPOIUTHI U HEINEKTPOIUTHI. DIIEKTPOIUTHYECKas quccounanus. Kuciorel, ocHOBaHuUS U
COJIM C TOYKH 3PEHUS TEOPUH DJIEKTPOIUTHUECKOHN TUCCOLMALINH.

XUMHYeCKHe CBOMCTBA BO/IbI; B3aUMOICUCTBHE C METAJUIAMH, OCHOBHBIMHU M KMCJIOTHBIMU
OKCHJIaMH, Pa3JIo’KeHHe U 00pa3oBaHMe KPUCTAIIIOTHAPaToB. Peakiiuu ruaparaiuu B
OPraHUYEeCKON XUMHH.

I'mnpponu3 OpraHMYEeCKUX W HEOPTAaHUUYECKUX COETUHEHUI
HeoOpatumsiit ruponan3. OOpaTuMbIi THIPOIU3 CONEH.

I'maponu3 opraHMYECKUX COEAUHEHUH U €r0 MPAKTUYECKOE 3HAUYEHUE NS TIOJTyUEHUS
TUIPOJIM3HOTO CIMPTA U MbUIa. brosnornueckas posib ruposinsa B IJIaCTHUECKOM U
HHEPreTUUYEeCKOM OOMEHE BELIECTB U SHEPTUH B KIIETKE.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu CTeneHb OKUCICHHUS.
Omnpenenenue CTeneHu OKUCIeHus o ¢popmyiie coeauHenus. [lonsTue o0 OKUCIUTENBHO-
BOCCTAHOBUTENBHBIX peakiusax. OKUCIeHUE U BOCCTAHOBIICHUE, OKUCIUTENb U BOCCTAHOBUTEIb.

DN eKTpoIu 3. DINEKTPOJIN3 KaK OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIN MPOILIECC.
DNEeKTPOIN3 PacIljIaBOB U PaCTBOPOB Ha MpUMepe Xjopuaa HaTpus. [IpakTuueckoe npuMeHeHne
AIIEKTPOJIN3A. DIEKTPOIUTHUECKOE MOTYIEHHE aTIOMUHUS.

IIpakTuyeckas padoraNel «PemieHue 3KkCriepuMEHTANBHBIX 3a/1a4 110 TeMe «XUMHUYecKast
peaxkuus»

Tema 3
BemiecTBa u ux cBoiicTBa 274
M e T a 11 1 b1. B3aumoielicTBiE METAIIOB C HEMETAIAMH (XJIOPOM, CEPOU B KUCTOPOIOM).
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B3anmopeiicTBrEe HIENOYHBIX U HIEJI0YHO3EMETbHBIX METAJUIOB C BOJOM. DIEKTPOXUMUYECKUM
pAIl HaNpsHKEHUH MeTaJuoB. B3anmoaeiicTBre METaIoB ¢ paCTBOPaMU KUCIIOT U COJIEH.
AmroMuHOTEepMUS. B3auMoelicTBrUe HATPUS C ITAHOJIOM B (DEHOIOM.

Koppo3sust meramios. [loHsATHE 0 XUMHUECKOU U 3IEKTPOXUMHUUYECKOU KOPPO3UU METAILIOB.
Crioco0bI 3aIUTH METAIOB OT KOPPO3UH.

He M e Tannsl CpaBHUTENbHAS XapaKTEPUCTHKA TaJIOTEHOB KaK Haubosiee TUMTUYHbBIX
npejcTaBuTeNel HeMeTalIoB. OKUCIUTENBHbBIE CBONCTBA HEMETAJUIOB (B3aMO/IEHCTBUE C
MeTaJlJIaMHi U BOAOpo10oM). BoccTaHoBUTEIbHBIE CBOMCTBA HEMETAIIIIOB (B3aUMOJICICTBHE C
0oJiee AIEKTPOOTPUIIATEIbHBIMUA HEMETAJIIAMU U CJIOKHBIMU BEIIECTBAMU-OKUCITUTEISIMU).

Kucnors Heopranmueckue u opranuuyeckue. Kinaccuduxamnus KUcior.
XUMHYECKHE CBOMCTBA KHUCJIOT: B3aUMOJACHCTBHE C METAJJIaMU, OKCHIAMHU METaJIJIOB,
TUAPOKCUAAMH METAJIOB, COJIIMU, ciupTaMu (peakuus srepuduxaium). OcoObie CBOICTBA
A30THOM U KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTBHI.

OcHOBaHUSA HEOpPraHMYEeCKUEe U OpraHuyeckue OcHOBaHUSA, UX
KIaccuuKanus. XMMHUYECKHUE CBOMCTBA OCHOBAHMIA: B3aUMOJICHCTBUE C KHCIIOTAMH,
KHCJIOTHBIMHM OKCUAAMH U COJIsIMU. Pa3ziioxeHnue HepacTBOPUMBIX OCHOBAaHUM.

C o 1 n. Kitaccudukanus coneii: cpeHue, KUCIIbie U OCHOBHBIC. XUMHUYECKUE CBOWCTBA COJICH:
B3aUMO/ICHCTBUE C KUCIOTAMH, LIEJI0YaMHU, MeTallIaMu U coisiMu. [IpencraBurenu coneit u ux
3Ha4YeHue. XJIOPHU HATpHs, KapOoHAT KanbLus, pocdar Kaaplus (CpeaHNE CONN);
TUAPOKApOOHATHI HATPHUS U aMMOHHUS (KUCIIBIE COMH); ruapokcokapoonat meau (I1) - mamaxur
(OCHOBHasI COJIb).

KauecTBeHHBIE peakIny Ha XJIOPUI-, Cylb(]aTt-, 1 KapOOHAT-aHUOHBI, KATHOH AMMOHHUS,
katronsl xenesa (1) u (III).

'eneTuueckas CBA3b MEX/JAY KJIaCCaMM HEOPraHUYECKUX U OpTaH
MYECKHUX COEAHUHEHHU . [IoHATHE 0 TEHETUYECKOU CBA3U U T€HETUYECKUX PAJaX.
['enernyeckuii pan meramia. ['eHetndyeckuit psaa Hemeramuia. OCOOEHHOCTH T€HETUYECKOTO psiaa
B OPraHUYECKOW XUMUHU.

IIpakTuyeckas padora Ne2. PemieHue skCriepruMEHTANIbHBIX 3a7a4 110 Teme «BemecTBa u nx
CBOIWCTBa»

Tema 4

XuMHA ¥ cOBpeMeHHOoe 001ecTBo94.

Xumuueckast TexHojorus. [Ipou3BOACTBO aMMHUaKa U MeTaHOJIa. XUMHUYECKast TPAMOTHOCTh Kak
KOMITOHEHT OO0IIIel KyJIbTYPhI UeIOBEKa
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3. KPUTEPAU 1 HOPMBbI OLIEHKHU 3HAHUIM OBYYAIOIIIUXCA 110 XUMHUHA

Ouenka ycmnozo omseema
OrMmerka «5»:
OTBET IOJIHBIN U PAaBWIbHBINA HA OCHOBAHUY U3YyYEHHBIX TEOPUH;
- MaTepuai U3JI0KEH B OIPEIEICHHOH JIOTHYECKON MTOCIIE0BATEIbHOCTU
OTBET CaMOCTOSTEIIbHBIN.
OTtBer «4»:
- OTBET IIOJIHBIM U IIPABWIbHBIM Ha CHOBAHUH U3YUYEHHBIX TEOPUIL;
- MaTrepuall U3JI0KEH B ONPEACICHHON JIOTHYECKON MTOCIEA0BATEIbHOCTH, MPU ATOM JOIYILEHBI
JIBE-TPH HECYIIECTBEHHBIE OMMOKH, UCIIPABICHHBIEC IO TPEOOBAHUIO YUUTEIIS.
OrMmerka «3»:
- OTBET IOJHBIA, HO NPU ATOM JOIYIIEHA CYLUIECTBEHHas OLIMOKA WJIM OTBET HEIOJHBIN,
HECBSI3HBIN.
OrMmeTtka «2»:
- IpU OTBETe OOHAPYKEHO HEMOHUMAaHHUE YYallUMCS OCHOBHOI'O COJEpXaHUsA Yy4eOHOro
MaTepuaia WM JAONYIIEHbl CyLIIECTBEHHbIE OIIMOKH, KOTOpbIE yJalIUiiCs HE MOXKET UCIPAaBUTh
IIPY HaBOZSAIIMX BOIIPOCAX YUUTENS WIA OTCYTCTBUE OTBETA.

OuenKa IKCnepumMeHmanbHblX YMeHuil (1adopamopusle U NpAKmuiecKue 3a0anus)

OreHka CTaBUTCS HA OCHOBAaHUY HAOJIOJICHHS 32 yYAlIMMHUCS B IIMCBMEHHOTO OTYeTa 3a padoTy.
OTMeTKAa «5»:

- paboTa BBITIOJIHEHA IMMOJTHOCTHIO U IPABWIILHO, CJICTaHbI IPABMIILHBIC HAOFOICHUS U BBIBO/IBI,

- DJKCIIEPUMEHT OCYHIECTBJICH IO IJIAHy C yYETOM TEXHUKU OE€30MacCHOCTH U MpaBUsl paboThI C
BEIECTBAMH U 000pPYI0BaHUEM;

- TIPOSIBJIICHBI OPTaHU3AIMOHHO - TPYAOBBIE YMEHUS, TOAJEPKUBAIOTCSA YUCTOTA paboyero Mmecta
U TIOPSZIOK (HA CTOJIe, YKOHOMHO HCIIOJIB3YIOTCS PEAKTUBHI).

OTMeTKa «4».

- paboTa BBIMOJIHEHA MPABUILHO, CJEJaHbI PABHILHBIC HAOIIOACHNS U BBIBOJBI, HO TIPU 3TOM
HKCIIEPUMEHT MPOBEIECH HE MOJHOCTHIO WM JOMYIICHBl HECYIIECTBEHHBIE OMIMOKH B paboTe C
BEIIIECTBAMH U 00OPY/IOBAHHUEM.

Ormerka «3»:

- paboTa BBINTOJIHCHA TPABWILHO HE MEHEE YeM HAITOJIOBUHY WJIM JIOMYIIEHA CYIICCTBCHHAS
omrOKa B X0/ie SKCIIEPUMEHTa B O0OBSICHEHHH, B O(hopMIIeHUU pabOThl, B COOTIOCHUH MPaBUI
TEXHUKH 0€30MacCHOCTH Ha paboTe C BEIIECTBAMU U 000PYIOBAaHUEM, KOTOpAasi HCIPABIISETCS 110
TpeOOBAHUIO YUUTEIS.

OrmeTka «2»:

- JomylIeHbl 0oJiee TBYX CYIIECTBEHHBIX OIIMUOOK B XOJ€: IKCIEPUMEHTa, B OOBSICHEHUH, B
opopmiieHUH paboThl, B COONIOACHMM NPaBUJ TEXHUKH O€30MacHOCTH Mpu padore ¢
BelleCTBAMH U OOOpYJOBaHHEM, KOTOpBHIE YyUalIMiics HE MOXKET HCIPaBUTh JaXe II0
TpeOOBaHUIO YUUTEIS;

- paboTa He BBIMOJIHEHA, Yy Y4Yallerocs OTCYTCTBYET SKCIIEPUMEHTAIbHBIE YMEHUS.

Ouenka yMeHull peuiams pacuemusle_3a0ayu
OTMeTKa «5»:
- B JIOTHYECKOM paCCYXJCHHUU WM DPEUICHUH HET OMMOOK, 3ajJavya pelieHa palrOHAIbHBIM
CIT0Cco00M;
Otmerka «4»:
- B JIOTHYECKOM PACCYKICHUHM W PEIICHHs] HET CYIIECTBEHHBIX OIMMOOK, HO 3ajada pericHa
HEpaIrmoHAIBHBIM CITOCOOOM, HIIM TOMYIIEHO He 00iee IBYX HECYIIECTBEHHBIX OMNOOK.
Otmerka «3»:
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- B JIOTMYECKOM pPAaCCYXJICHHHM HET CYIIECTBEHHBIX OMIMOOK, HO JOMYyIIEHA CYIIECTBEHHAS
omuOKa B MAaTEMaTHYECKUX pacyeTax.
OtmeTKka «2»:
- UIMEETCsI CYIIECTBEHHBIC OIMMOKH B JIOTHYECKOM PACCYKICHUU U B PEIICHUH.
- OTCYTCTBHME OTBETA Ha 3aJaHueE.

Ouenka nUCbMEHHBIX KOHMPOJILHBIX PAOOm
OTmeTka «5»:
- 3aJ]JaHUs BBIIIOJTHECHBI MIOJTHOCTHIO U MPABUIILHO, BO3MOKHA HECYIIECTBEHHAS OIIMOKA.
OTmeTka «4»:
- 3aJ1aHUs BBITIOJTHEHBI HE MMOJIHOCTHIO WIIH JIOIYIIIEHO HE 00Jiee IBYX HECYIIECTBEHHBIX OIIMOOK.
OTmerka «3»:
- paboTa BBITIOJIHEHA HE MEHEE YeM HAIOJIOBUHY, JOIMYIIICHA OJIHA CYIIECTBEHHAS OMIMOKA U MPH
9TOM JIBE-TPHU HECYIIECTBEHHBIE.
OT1MmeTKa «2»:
- paboTa BBINOJHEHA MEHBIIE YEM HAMOJOBUHY WU COJEPKUT HECKOIBKO CYIIECTBEHHBIX
OIINOOK.
- paboTa He BBINOIHEHA.
[Ipr olleHKe BBIMOJIHEHUS IMHCHMEHHOW KOHTPOJIBHOW pabdOThl HEOOXOIUMO YYHTHIBATH
TpeboBaHus eAMHOTO OphorpaduUecKoro pexuma.

Ouenka mecmoguvlx padom

Otmetka «5» craBuThes npu BeimoaHeHUH 90%-100%
OtmeTtka «4» ctaBuThes ipu BeinoaHeHuu 70%- 89%
Otmetka «3» craBuThes npu BeimoaHeHUH 50%- 69%
Ot1MeTKa «2» CTaBUTHCS MPHU BBINMOJHEHUH MeHee 49%

QOuenka pehepama

Pedepar onenuBaeTcs Mo CIETYIOINUM KPUTSPHSIM:

* cobmoIeHne TpeOOBaHUM K €ro 0(OPMIICHHUIO;

* HEOOXOJIUMOCTh M JIOCTATOYHOCTH JUISI PACKPBITHS TEMbl NMPUBEICHHOW B TEKCTE pedepara
uHpOpMaInu;

* yMEeHHE 00yJaromerocsi CBO00IHO M3JIaraTh OCHOBHBIE UJIEH, OTPaXCHHBIE B pedepare;

* CHOCOOHOCTH OOydYaromierocs TOHATh CYTh 33/1aBa€MbIX YYUTEJIEM BOIMPOCOB H
c(hOpMyJIUPOBATH TOYHBIC OTBETHI HA HUX.
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Tema, paznean | OCHOBHOe coJepKaHue OcHOBHBIE BUIBI Conep:xanue
Kypca, JAeATEeJIbHOCTH BOCIIUTATEJIbHOIO
npuMepHoe 00y4arouuxcs NMOTEHIMAJIA HA YPOKe
KOJHUYECTBO
4acoB
CTpoeHne ATOM, SApO U HasbiBaTh 1 0OBICHATH IloBbrICHUE
BellecTBa AJIEKTPOHHAS 000JI0YKa, MIPUIHHBI MHOTOOOpa3ns | IMMO3HABATEIIBHOMN
3JICKTPOHBI, IPOTOHEI, BemecTB. O000MIaTH NEeATCITLHOCTH
(154) HEHUTPOHBI. MHUKpOMUD U MIOHATHUS «aTOM, oOyJarommxcs,

Makpomup. lyanuzm
4aCTHUL MUKPOMHUpA.
DIIeKTpoHHOE 00J1aKO,
opourans, popma
opbOwuranei,
SHEPTreTHYECKHE YPOBHU U
MOTlypOBHH, aTOMHEIE
opouTay.

DJIEKTPOHHO —
rpaduueckue GopMyIbI
aTOMOB 3JIEMEHTOB,
3JIEKTPOHHAS
KJIaCCU(UKAIISL
31eMeHTOB. DU3NYECKUil
CMBICJI TIOPSKOBOTO
HOMEpa HIIEMEHTa,
MPUYHHBI U3MEHEHUS
METaJUINYEeCKUX U
HEMETANINYECKIX CBOICTB
3JIEMEHTOB, 3HaYEHHE
3aKOHA ISl Pa3BUTHSA
Haykd. MloHHas CBsI3b U
HMOHHBIE KPUCTAJUINIECKUE
PEIIEeTKH,
3JIEKTPOOTPULIATEIBHOCTS,
KAaTHOHBI, aHUOHBI.
KoBanenrtHas cBsi3b u ee
Pa3HOBHUIHOCTH U
MeXaHU3Mbl 00pa30BaHUsL.
Mertasnnuueckast CBS3b U
MeTaJlJTHYecKHe
KpUCTAJIIMUECKHE
pewerku. Bonopoanas
CBSI3b U €€ PA3HOBUIHOCTH.
IIpupona xum. cBs3ei.

B nanHoOI TEME Kypca
3aIIaHIPOBAHO U3yUEHHE
MOHSATUH: NIOJIUMEPHI,

«MOJIEKYJIay,
«BetecTBo». O600IaTh
MIOHTHSA «XUMHYECKHAN
3IEMEHTY, IIOPSAKOBBIN
HOMEpY», «A30TOID»,
«QJIEKTPOHHAS
0001104KaY,
«QIIEKTPOHHBIN CIOW»,
«QJIEKTPOHHAS
opouTanb, «s-
opouTanby, «p-
opouranby, «d-
opbutanby. OnHCHBaTh
AIIEKTPOHHOE CTPOCHUE
aToMa C TIOMOIIBIO
3IEKTPOHHOU
KOH(UTYpaLuu.
CpaBHUBATH
ANIEKTPOHHOE CTPO-CHHE
ATOMOB MaJIbIX U
OOJIBIINX MTEPHOJIOB
O000111aTh TTOHSATUS
«KOBaJICHTHAS
HETIOJIPHAS CBSI3bY,
«KOBaJICHTHAs TIOJISIPHAS
CBSI3bY», KHOHHAS CBSI3bY,
«BOJIOPOJTHASI CBSZbY,
«METaJTH4YeCKasi CBSI3bY.
Knaccudummponarts
TUTIBI XUMHYECKOU CBS3H
U OOBSICHITH UX
MEXaHHU3MBI.
[IpenckaspiBaTh THIT
XUMHYCCKOM CBSI3H, 3HAS
hopmyiry nmm
¢uznueckue cBoicTBa
BemecTBa. O6001maTh
MTOHSTHS «MOHHAS

BMC, cTpykTypHOE 3B€HO, | KpUCTaNIMYeCcKas
CTETIEHb MOJUMEPU3ALINU. | PELIETKa», «aTOMHAas
Crioco0sI oTydeHus KpUCTaJUTHYECKas
MIOJINMEPOB, CTPOESHUE pemeTkay,
MIOJIUMEPOB. «MOJICKYJISIpHAs

(hopMHpOBaHUE OMBITA
BEACHUS
KOHCTPYKTHBHOTO
Juajora, KOMaH HOM
paboTHI, MOBHIIIIEHUE
BHUMAaHHUE K
obcyxaeMon
WHPOPMAIIH,
MIOBBIILICHHUE
WHTEJUIEKTYAIBHOTO
Pa3BUTUA U AYXOBHOI'O
pocra, popMHupoBaHUE
CaMOCTOSITEIILHO
MBICJIINTH, UCKATh
HEOOXOINMYIO
nHOopMaImio,
COIIOCTABIIATH (PAKTEHI,
YKpEIIeHHe CBsI3U
00y4eHHs C KU3HbIO, C
IPaKTUKOMN, IOBBILIEHUE
(GYHKIMOHAIBEHON
IPaMOTHOCTH
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l'azoo00pa3Hbie BelecTBa.
Boznyx u npupoaHslii ras.
Kucnopon, o30H, ammuax,
YTJIEKUCIIBIH Ta3, STHJICH.
CBoiicTBa ra3os.
[TapHuKOBEIH 2P hEKT.
3akoH ABorampo.
MomnsipHbIii 00bEM ra30B.
Kpyrosopot BozsI B
npupoje. Bpemennas u
MOCTOSIHHASI KECTKOCTh
Boabl. Kucieie comnn.
MuHepasibHbI€ BOJIBI.
XKunkne KpucTasIbl.
Kpucrannuueckue u
aMop(QHBIC BEIECTRA.
JucnepcHbie CUCTEMBI,
JUCTIEpCUOHHAS cpefia U
mucriepcHast asza, TUTIBI
TUCTIEPCHBIX CHCTEM H UX
3Ha4YeHHE B MPUPO/IE, 30JIH,
reld, KOJUIOU/IBI.
Huddysus, cnocodbt
BBIpaXKEHHUSI. 3aKOH
MIOCTOSTHCTBA COCTaBa
BEIIECTBA, MACCOBAs OIS
KOMITOHEHTa B CMECH,
MaccoBast 101
PacTBOPEHHOI'O BEIIECTBA,
MaccoBas J0JIs IpUMecei,
MaccoBas J10JIsl IPOAyKTa
peakiuu, MoJIgpHas
KOHIIEHTPAITHSL.

KpUCTaJUITMYECKast
pelieTKa,
«MeTajTnIecKas
KpUCTaJUTMYECKast
pemieTKay.
Kiraccudumuponats
BEIIECTBA B
COOTBETCTBHUHU C TUIIAMU
KPUCTAILTHYECKAX
peIIeToK.
IIpenckasbiBaTh THUII
KPUCTAJUTHYECKOU
pemieTku, 3Has GopMyIy
Win pU3NIECKUe
CBOICTBa BellecTBa
XapakTepruzoBaTh
IIepunonnueckyro
CHUCTEMY XUMUYECCKUX
aseMeHToB /JI.
N.MenpeneeBa kak
rpaguyeckoe
0TOOpakeHue
ITepuonnueckoro 3akona.
OnuceIBaTh U
XapaKTepHu30BaTh
CTPYKTYPY TaOIHUIIBI
«Ilepuoaunueckas
CHUCTEMa XMMHYECKHUX
anemMenToB /. U.
MenneneeBay.
CpaBHUBATH
3NEKTPOHHOE CTPOEHUE
ATOMOB 3JIEMEHTOB
MaJbIX 1 OOJBIITUX
TIEpPHOIOB.
XapakTepru3oBaTh POIb
BEIIMKOT0 PYyCCKOTO
xumuka [{. U.
MeHeneesa B pa3sBUTHU
Haykd. OOBSCHATD
3aKOHOMEPHOCTHU
HU3MEHEHUS CBOWCTB
AJIEMEHTOB, MTPOCTHIX
BEIIECTB, BBICIITUX
OKCHJIOB U TUAPOKCUIIOB
B IPYIIax H MEPH- 0Jax
[Tepuonnueckoit
cuctemsl. OnpenemisiTh
TIOHSTHUS «PACTBOP» U
«PacTBOPUMOCTD.
OnuckIBaTh IPOLIECCHI,
MIPOVCXOJISIINE TIPH
pacTBOPEHHUU BEILIECTB B
BoJie. XapaKTepu30BaTh
KOJUIOMTHBIE PACTBOPHI.
ITonumaTte oTiiMune
KOJUIOUJHBIX PACTBOPOB
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OT UCTUHHBIX.
OmnpenensiTe NOHATHS
«QJIEKTPOJIUTHD,
«HEDIIEKTPOIIUTED,
«KaTUOHBI», «aHUOHBI»,
«CTETEeHb AUCCOLUALIUNY.
OnurchIBaTh IPOIIECCHI,
MPOUCXOSIIUE TPU
pacTBOpeHUH
JIEKTPOJIUTOB U
HERJIEKTPOJIUTOB B BOJIE.
DopMyJIHpOBaAThH
OCHOBHBIE II0JI0’KEHUS
TEOpUH
3NEKTPOJIUTUIECKOMN
JMCCOLIMALHL.
3anuceIBaTh YPaBHEHUS
3JIEKTPOJIUTUUYECKOU
JMCCOLMAIIHL.

XuMuueckKkue
peakuu.(1749)

B nanHoil Teme Kypca
3aMIaHUPOBAHO U3yYEHHE
MOHATUI: XUMUYECKUE
peakuuu. AJIIOTPOITHEIE
Moanu(UKAIAU CEepHI,
¢docdopa, yriepona,
oJsioBa. Mzomepus.
N3omepsl. Peakuuun
COEIMHEHMSI, PA3JIOKEHUS,
3aMeIleHHs, OOMEeHa.
Peakumn sx30- 1
SHIOTEPMUYECKHE.
IIpaBuno beprome.
TerutoBoii a3 ekt
peaxuuu.
TepmoxumMuueckue
ypaBHeHus1. CKOpOCTh
XMMUYECKUX PeaKLui,
SHEPrusl, XUMHYECKas
kuHeTnka. O0OpaTUMOCTh
XHMM. peaKIuid, CKOpOCTh
peakuuu. KoHcTaHTBI
paBHOBeCHs], TpUHLMN Jle-
[[TaTenbe. DNEKTPOINTHI,
HEDJIEKTPOJIUTHI,
JUCCOITHAITHS,
accouuanus,
THIIPaTUPOBAHHBIE HOHBI,
KaTHOHBI, aHWOHBI,
CTETIeHb
JNEKTPOJINTHIECKON
JTUCCOLUAIIHH.

I'uaponus, rusponus no
KaTHOHY, aHHOHY,
MOJIEKYJISIDHBIA M HIOHHBIN
BHJl YPaBHEHHS, PEAKIIHI
cpenbl. OKUCTUTENHHO-

O000mare HOHATUA
«MOJISIpHAsi Maccay,
«KOJIMYECTBO BEILIECTBAY,
«MOJISIpHBINA 00BEM
raza». [IpoBoautsb
pacyeThl M0 XUMUYECKUM
YpaBHCHUSIM.
Hcnons3oBaTh
AITOPUTMEBI TIPH
pelIeHny 3a/1ay.
XapaKkTepu3oBaTh
YCIIOBUS IPOTEKAHUS
PeaKLuil B pacTBOPAX
ANEKTPOJIUTOB JI0 KOHIIA.
[IpenckassiBaTh
PeaKIuIo Cpebl BOIHBIX
pacTBOpPOB COJIEH.
HaOmronare
JIEMOHCTPHUPYEMBIC U
CaMOCTOSITETILHO
ITPOBOIMMEIE OTIBITHI.
HaGmonaTh u onuceIBaTh
XUMUYECKUE PEAKITUH C
ITOMOIIBIO POJTHOTO
SI3BIKA U S3bIKA XUMUHU.
JlenaTte BBIBOABI IO
pe3ynbTaTam
MPOBEICHHBIX
XUMUYIECKUX OIBITOB.
Cobmronath mpaBmiia
TEXHHUKH 0€30TIaCHOCTH.
3HaTh KaYECTBEHHBIE
peakuuy Ha NOHEI.
XapakTepru3oBaTh
OKHUCJIUTENbHO-
BOCCTaHOBUTENbHBIC
peakiny KaK IpoIecchl,

[ToBbI1ICHHE
WHTEJUIEKTYAIBHOTO
pa3BUTHS, TOBBILIICHUE
MO3HABATEILHOMN
JIeSITeTIbHOCTH
oOyJaronmxcs,
YKpeIUIeHUE CBS3U
00yYCHHS C )KU3HBIO, C
IPaKTUKOU,
(hopMHUpOBaHHUE OMBITA
BEJICHUS
KOHCTPYKTHBHOTO
Juajiora, KOMaH HOM
paboThI, TOBBIICHHE
BHUMAaHHUE K
o0cyxaeMon
WH)OPMAIIH,
(dhopMupoBaHue
CaMOCTOSITENTLHO
MBICJIHTB, UCKATh
HEOO0XOINUMYIO
nH(pOPMAITHIO,
COIIOCTABIIAThH (AKTEHI,
MOBBINICHHUE
(YHKITMOHATBHON
IPaMOTHOCTH




18

BOCCTaHOBUTEJIHHBIC
peaKuu, OKUCIUTEb,
BOCCTaHOBUTEIIb,
AIIEKTPOHHBIN Oaanc
AnroputM™, cxema
AJIEKTPOHHOTO OaJlaHca,
MIPOLIECCH OKHUCIICHUS,
BOCCTaHOBJICHUS,
OKHCIIUTEIIb,
BOCCTaHOBUTEIIb.
ONeKTpon3.

IIPH KOTOPBIX
HU3MEHSIIOTCS CTCIICHH
OKHCJICHHSI aTOMOB.
CocCTaBIIATh ypaBHCHHUS
OKHCIIMTEIBHO-
BOCCTaHOBHUTEJIbHBIX
peaKLUii C MOMOIIBIO
METO/]1a 3JIEKTPOHHOTO
6ananca. OObICHATH
TIPOTIECCHI,
MIPOTEKAIOIIUE TTPU
AJIEKTPOJIN3E PACILIABOB
U PacTBOPOB.
CoCTaBIISITh CXEMEI
AJIEKTPOJIN3A B
pacTBOpax M paciiaBax.

PackprbiBath
MPaKTUYECKOE 3HAUCHUE
AIEKTPOIIN3A.
BemrecrBa u ux | B nanHoii teme kypca Knaccudummposats [ToBbI1ICHHE
cBojiicTBa (274) | 3ATVIAHMPOBAHO H3YMCHAE | HEOPraHUYECKHE MMO3HABATEILHOM
MMOHATHI: METAJTINYHOCTE, | BemecTBa. O000mAaTh IEATEIBHOCTH
AIIEKTPOHHOE CEMEHCTRO, 3HAHUS U JIeJaTh BEIBOJBI | 00yYaONINXCS,

MakKpo- ¥ MHKPODJIEMEHT,
MeTaJJIMYeCcKas CBS3b,
MeTaJJInIecKast
KpUCTAIUTHYECKAS
pelieTKa, mapaMarHuTHas
W TWaMarHUTHas
CITOCOOHOCTH
XUMHYECKast KOpPO3us,
AIEKTPOXUMUYECKAS
KOPPO3Usi, MPOIIECCHI
OKHCJICHUS,
BOCCTaHOBJICHUS,
MIPOTEKTOP, TACCUBAITHS,
nHrHONTOp. Hemeraiiesl,
3JIEKTPOHHOE CTPOCHHE,
CBOICTBa, XUMHYECKHUE
MIpeBpaIIeHAS,
MIPUMEHEHNE

OcHOBHOI1 XapakTep,
KHUCIIOTHBIA XapakTep,
OKHCJTUTEIb,
BOCCTaHOBHUTEIIb,
KOBAJICHTHAS TIOJISIpHAS
CBsI3b. buHapHbIE
coequHeHus. OKCHIBL
Kucnorabie 1 OCHOBHBIE
OKCH/IBI.

Kucnotsl, TeXHHKA
6e3omacHOCTH TIpU paboTe
C HUMU, KUCJIOTHBIN
OCTaTOK, OECKUCIIOPOIHBIC
1 KHCIIOPOAOCOACPKAIIIHE
KUCI0ThEL. OCHOBaHUS,

0 3aKOHOMEPHOCTSIX
W3MEHECHUHN CBOMCTB
HEMETAJUIOB B MEPUOIAX
U rpynnax
ITepuoanueckoit
CHUCTEMBI.
IIporuozupoBath
CBOMCTBA HEU3YUYCHHBIX
3JIEMEHTOB M MIX
COEJIMHEHHU Ha OCHOBE
3HAHUM O
ITepuonnueckoM 3aKoHe.
XapakTepus3oBaTh
HaxO0JEHUE B IPUPOJE,
CBOICTBA,
OHMOJIOTUYECKYIO POJIb U
o0JjacTu mpUMEHEHUS
HEMETAJIOB.
Hccnenosats cBolicTBa
H3y4aeMbIX BELIECTB.
HaOmronarte
JIEMOHCTPHUPYEMBIC U
CaMOCTOSITEITEHO
MIPOBOJIUMBIE OTIBITHL.
HaOmromaTs 1 ONKUCHIBATE
XUMUYIECKUE PEAKITUH C
[IOMOIIIBIO POAHOTO
sI3bIKA M SI3bIKa XUMUHU.
JlemaTte BBIBOABI TIO
pe3yiabTaTam
MPOBEICHHBIX
XUMHYECKHUX OIIBITOB.
Cobmronath mpaBmiia

(hopMHpOBaHHUE OMBITA
BEICHUS
KOHCTPYKTHBHOTO
JMajiora, KOMaH HOH
paboThI, MOBBINICHUE
BHUMAaHHUE K
obcyxmaemMon
UH(OPMALIUH,TOBBILICHUE
WHTEJUIEKTYAIBHOTO
PasBUTHSA U JyXOBHOT'O
pocTta, GopMHpOBaHHUE
CaMOCTOSITENTLHO
MBICJIHTB, UCKATh
HEOOXOINMYIO
WHPOPMAIIHIO,
COIIOCTAaBIIAThH (AKTEHI,
YKpPEIUIEHUE CBS3U
00y4eHHs C KU3HbIO, C
IPaKTUKOMN, IOBBILIEHUE
(YHKITMOHATBHON
IPaMOTHOCTH
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TUAPOKCUTIBHAS TpyIIa,
menoun. Conu,
KHCJIOTHBIM OCTaTOK,
HOMEHKJIaTypa COJIEH.

TEXHUKU 0€30I1aCHOCTH.
O0001aTh 3HAaHHS U
JIenaTh BEIBOJEI O
3aKOHOMEPHOCTSIX
H3MEHEHHMH CBOMCTB
METAaJJIOB M UX
COCIMHCHHI Ha OCHOBE
3HAHUM O
MEePUOINYECKOM 3aKOHE.
XapakTepru3oBaTh
0COOEHHOCTH CILIABOB.
HccnenoBaThk cBOMCTBA
HM3y4aeMbIX BEIIECTB.

XuMHui "
COBpeMEHHOe
o6uectBo (9 u.)

ITponsBoACTBO aMMHaKa U
metanona. [lonsitue 0
XUMHYECKON TEXHOJOTHH.
XUMHUYECKHE pEeaKIuu B
MIPOU3BOJICTBE aMMHaKa M
MeTaHoJIa. Oo0mas
KJIaccuuKanoHHas

XapaKTEepPUCTUKA PEAKITHIl
CHHTE3a B TMPOU3BOICTBE
3THX MPOIyKTOB. HayuHbie

IIPUHIOUIIBI, JICKAIIUE B
OCHOBEC IMpOU3BOJACTBA
aMMHakKa n

MeTaHoJsia. CpaBHEHHE
3TUX NPOU3BOACTB.
XHUMHYECKAs] TPAMOTHOCTh

KaKk KOMIIOHEHT oOuien
KyJIbTYpPbI

yesoBeka. MapKupoBKa
YIaKOBOYHBIX

MaTepHualioB, 3JICKTPOHUKHU

U OBITOBOH  TEXHUKH,
9KOJOTUIHOTO TOBapa,
MIPOIYKTOB MTATaHUA,

OTUKETOK II0 YXOIy 3a
OJIEKIOM.

IIpoBoasT
CaMOCTOSITEIbHBIH MOUCK
XUMUYECKON
nH(pOpMAITHH C
HCTOJIb30BaHHEM
Pa3IUYHBIX UCTOYHHKOB
(HayIHO-TIOMYJISIPHBIX
U3IaHMH,
KOMIBIOTEPHBIX 0a3
TAHHBIX, PECYPCOB
WnTepuera);
HCTIONB3YIOT
KOMITBIOTEPHBIC
TEXHOJIOTHH JJISI
00paboOTKH U Tiepeiaun
XUMHYECKON
nH(pOpMAIH U ee
MIPEICTaBJICHUS B
pa3NUYHBIX QopMax;
HCTIONIB3YIOT
MIPUOOpPETEHHBIE 3HAHHUS
U YMEHUS B
MPaKTUYECKON
JeSTeIbHOCTH U
IOBCEIHEBHOMN KU3HU
JUIst: OOBSICHEHHS
XUMHYECKUX SIBIICHUH,
MIPOUCXOSIINX B
pupoie, ObITY U Ha
IIPOM3BOJICTBE;

[ToBbI1ICHME
[I03HABATEIILHOMN
JIeSITeTbHOCTH
oOygatommxcs,
(hopMHUpOBaHUE OMBITA
BEJICHUS
KOHCTPYKTHBHOTO
Juajora, KOMaH HOM
paboThI, MOBBIIICHUE
BHUMAaHHUE K
obcyxmaemMont
WHPOPMAIIH,
MOBBIILICHHE
WHTEJUIEKTYaIBHOTO
Pa3BUTHS U TyXOBHOT'O
pocra, popMHUpOBaHUE
CaMOCTOSTEITLHO
MBICJTHTh, UCKATh
HEO0XOIUMYIO
nH(pOPMAITHIO,
COTIOCTABIIATH (PAKTHI,
YKpeIUICeHUE CBS3U
00y4YeHUS C KU3HBIO, C
MPAKTUKOM.




20

5.Kanennapuo-remaruueckuii mian. 11 KJIACC

Ne Hara Tema ypoka Koumn-
n/n 4eCTBO
4acoB
1 yverBepTh (174)
1.CTpoenne Bemecrn 15

1 1.09 Texnuka 6e30macHOCTH B KaOuHeTe XuMuH. OCHOBHBIC CBEACHHSI O 1
CTPOCHHUH aToMa

2 6.09 OCHOBHBIE CBEJICHUS O CTPOCHUHU aTOMa 1

3 8.09 | Ilepuoanueckasi cuCTeMa XMMUYECKHUX JIEMEHTOB U YU€HHUE O cTpoeHun | 1
atoma(l)

4 13.09 | [lepuoanyeckas cucTeMa XUMHUYECKUX JIEMEHTOB U YU€HHUE O cTpoeHun | 1
aTtoma (2)

5 15.09 | CraHoBieHHE U PA3BUTHE MMEPHOIUICCKOTO 3aKOHA U TCOPHH 1
XUMHUYECKOTO CTPOCHUS

6 20.09 | Monnas xuMudeckas cBsi3b. MlOHHas KpUCTAJUTMYECKAast PEIIeTKA. 1

7 22.09 | KoBaneHTHast cBsi3b. ATOMHAsI M MOJIEKYJISipHAsi KpUCTaNIndecKas 1
pemieTka

8 27.09 | Merannnueckasi XMuMU4ecKasi CBsI3b 1

9 29.09 | Bonopoanas cBs3b. Enunas npupoaa XMMHUECKHUX CBsI3eH 1

10 410 PacueTsl, cBI3aHHBIE C IOHITHEM «MaccoBast 0JIS DJIEMEHTa B BellecTtse» | 1

11 6.10 [Tonumepsl HEOpraHUYECKHE 1

12 11.10 | ITonmumepsl OpraHUYECKUe 1

13 | 13.10 | JiucniepcHbIC CHCTEMBI 1

14 18.10 | Ypok noBTopeHus u 06001meHus o reMe «CTpoeHHe BEeIeCTBay 1

15 |20.10 | KoutpoabHasi padora Nel mo teme «CTpoeHue BelecTB» 1

2. XuMHYeCKHE peaKIun 17
16 25.10 | Knaccudukanus XuMuueckux peakuuii( 1) 1
17 27.10 | Knaccudukanus XUMHYECKUX PeaKIuid, (24) 1
2 yerBepTh (154)

18 8.11 CKOpOCTh XMMUYECKOH peaKIuu

19 |10.11 | ObpaTuMOCTh XMMHUYECKOH peakui. XUMHUECKOE PABHOBECHE U 1
CIIOCOOBI €r0 CMELICHUS

20 | 1511 | l'mapomms (19) 1

21 | 17.11 | I'mopomnus (249) 1

22 22.11 | OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. (1) 1

23 | 24.11 | OKuCIHMTENBHO-BOCCTAHOBHTENIBHbIC PeakInu.(249) 1

24 | 29.11 | DuexTposiu3 paciyiaBoB M pacTBOPOB. 1

25 |1.12 [IpakTHueckoe NPUMEHEHHUE JIEKTPOIN3a 1

26 6.12 Pemenue 3amad o reme «DJIEKTPOITU3) 1

27 | 8.12 IIpakTnuyeckas padora Nel no Treme «XuMUUYecKkHe peakuum» (Ha 6aze | 1
«Touka pocrtay)

28 | 13.12 | O6o0muIeHHe U 3aKPEIJICHHE TI0 TeMe «XUMHUYECKHE PEaKIIumy 1

29 | 15.12 | KonuTpoabHasi padora Ne2 no teme «XHMHYECKHE PeaKIHID) 1

30 ]20.12 | AHanms K.p. 1
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31 | 22.12 | Ypok —koH(pepeHIus: «XUMHUECKUE PEaKIH B OBITY» 1
32 27.12 | Pemienue pacueTHBIX 3a/1a4 1
3 yerBepTh (2149)
3.BemecTBa U MX CBOMCTBA 27
33 | 10.01 | Xumudeckue JIeMEHThI METaJUIbI 1
34 12.01 | IIpocTsie BemecTBa-MeTauibl 1
35 17.01 | XumMuyeckue cBOMCTBA METAIIJIOB 1
36 | 19.01 | Koppo3usi METaJIOB 1
37 24.01 | CriocoObl oTy4eHus METaIOB 1
38 |26.01 | Metamibl mOOOYHBIX MOATPYIII 1
39 | 31.01 |TI'enernueckuii psa Merania 1
40 |2.02 XUMUYECKHE IJIEMEHThI ~-HEMETaUIbLX UMHUUECKHE FI€MEHThI -HeMeTaJibl | 1
41 7.02 [IpocThie BemecTBa - HEMETAJTBI 1
42 9.02 XUMHYECKHE CBOMCTBA HEMETAIJIOB 1
43 14.02 | BogopoaHble COCTMHEHHS M OKCHUIbI HEMETAJIJIOB 1
44 16.02 | I'eHeTwyecKuil ps HEMETAILIA 1
45 |1 21.02 | KucnoTel Heopranuueckue u opranndeckue. Knaccudukanums 1
46 | 28.02 | CpoiicTBa KUCIOT 1
47 2.03 O6o0maromuii ypok mo teme «Kuciaoreny 1
48 | 7.03 OcHoBaHMsI HEOpraHU4eckre 1 opranndeckne. Kimaccudukarus. 1
49 19.03 XUMUYECKHE CBOWCTBA OCHOBAHUHU. 1
50 |14.03 | Heopranuueckue u opranndeckue aMmpoTepHbie coequHenus.(11) 1
51 16.03 | Heopranuwdeckue u opraHuyeckue aMmpoTepHble coeTuHeHUsI.(249) 1
52 21.03 | Comu. Knaccudukarmusi. 1
53 | 23.03 | Xumuueckue CBOCTBa COJIEH. 1
4 gerBepTh (159)

54 | 4.04 | I'enermueckas CBsI3b MEXIY KIacCaMH OpraHMYECKUX U HeOpraHmdyeckux |1

BELIECTB. |
55 | 6.04 | I'enermueckas CBsI3b MEXKAY KJIACCAMH OPTaHUYECKHUX M HEOpraHmueckux | 1

BELIECTB. 2
56 11.04 | IpakTuyeckas padora Ne2 «Pemenune IKcnepuMeHTAIBHBIX 32124 1

mo Teme «BemecTBa M UX CBOMCTBA» (Ha 6a3e «Touka pocTay)
57 13.04 | IToBTOpEeHME M 3aKpeIICHIE 3HAHMIA 110 TeMe «BemiecTBa u ux cBoiictBay | 1
58 | 18.04 | UToroBasi KOHTPOJbHasi padoTa 1
59 |20.04 | Anamms K.p. 1

4.XuMHs1 H COBPEMEHHO0E 001eCTBO 9

60 | 25.04 | Xummueckas TEXHOJIOTHS 1
61 27.04 | IIpon3BOICTBO aMMHaKa M METaHOJIa 1
62 |2.05 | Xumuueckas rpaMOTHOCTh KaK KOMIOHEHT 001IeH KyJIbTyphl YeJIOBEKa 1
63 |4.05 | Xumus v Tpo0JIeMbl OKPYIKAIOIEH Cpeibl 1
64 11.05 | Xumus 1 noBceHEBHAS KU3HD YEJIOBEKA 1
65 | 16.05 | O6obmenHue Mo Teme «XUMHS B COBPEMEHHOE O0IIECTBOY 1
66 | 18.05 | 3ammra mpoeKToB 1
67 23.05 | 3ammra npoeKToB. 1
68 | 25.05 | YpOK MOJBENEHNSs UTOTOB 1




22

JIner koppexkuun 11 kiaace

Harta mo
IUIaHy

Hara mo
dakry

Tema ypoka

IIpumeyanue

COI'JTACOBAHO
3amectutens qupextopa no HMP

01 centsiOpst 20211

MBO b‘C(I)}]'_\'/W962
¢/ — / Cuerosckas A.IL
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