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PaccMOTpEHO
y4eOHO - METOANYECKUM 00BETUHEHHUEM
eCTeCTBEHHO-HAY4YHOr0 UK/
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PykoBomHTeNb /222748 E.H.OUTHMOBA

PaccMOTpEHA:
Ha 3acelaHAH TIeJaroruyeckoro coBeTa
npotokos Ne 11 0T «3» HIOHS 2022 1.

Pabouas mporpamma 06e06pazoBaTebHOM yUeOHOH AUCIIMILIHHDL OV J16.06 Xumus
npeHa3HAYEHAUMMUs T Peanu3allii ocHOBHOMN mpodeccHoHaNIbHON oGpazoBatelib-
noit porpammsl CTIO Ha 6ase OCHOBHOTO o6mero 06pa3oBaHUA ¢ OJHOBPEMCHHBIM
NOydICHHEM CPEIHETO obmero obpazosanua. IIporpaMma paspaboTaHa Ha OCHOBEC
MPUMEPHOH MPOTPAMMBbI «Xumusy juis mpodeccnoHalbHBIX o6pazoBareNbHbIX Opra-
Huzarmii, apTopbl: [ aOpuesnsiH O.C., xanauaT neaaroru4eckux payk, npodeccop
Octpoymos WL.I'. IOKTOp XMMHUYCCKUX HAYK, npodeccop  (PeKOMEHAOBAHA ®r'AY
«DUPO», 2015) ¢ yueTom ®dIOC cpenHero obmero o6pasoBaHus (IpHKa3 MunoOp-
nayku Poccuu OT 17.05.2012 r. Ne 413) u TpeGoBaHnH ®IOC cpeanero mpoheccro-
HAJIBHOTO 00pa3oBaHus 10 TPOdheccHH 23.01.07 MammHHACT KpaHa (xpaHOBLIMK) (YTB.
npukaszoM MunrcTepeTBa 00pa3oBaHKA W HayKH Pd Ne847 ot 02.08.2013r., 3aperu-
cTpup. MHHUCTEPCTBOM HOCTHLIMH Poccuiickoii Meneparmu Ne 29674 ot 20.08.2013r.),
yKpyIHEHHas rpynna npodeccuit 23.00.00. Texnnka 1 TEXHOJIOTHsi HA3€MHOT'0 TPaHC-
nopTa.

OpraHu3aumsi-pa3paboTuHK: roCcy1apCTBEHHOC 610 KETHOE MPOGECCHOHANBHOC o0Opa-

zoBarenbHoe yupexaenne KpacHoaapekoro Kpasi «ANIIEpOHCKUH TEXHUKYM aBTOMO-
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COOEPXAHWE

[MoAcHMTeNbHaA 3anucka.

O6Las xapaKTepucTmka y4ebHon gUCLMNINHBI.

MecTo y4yebHOM ANCUUNANHBI B yY4eOHOM MiaHe.

Pe3ynbTaTbl OCBOEHUS YUYeOHOW ANCLUUNINHBI -
NMYHOCTHbIE, MeTanpeaMeTHble, NPeaMeTHbIE.

Cofep)aHue y4ebHON ANCUMUNNHBI
C Y4eToM npoghuaa nNpopeccnoHanbHOro obpasoBaHus.

TemaTunyeckoe nnaHUpoOBaHUe, C ONpefeneHnemM OCHOBHbIX
BMAOB YUYeO6HOW AeATeNbHOCTU 0ByyatoLnXCs.

Y4yebHO-METOANYECKOE 1 MaTepuasibHO-TEXHUYECKOe
obecneyeHne nporpammbl Y4e6HON AUCLUNINHDI.



1.NMOACHNTENIbHAA 3ATINCKA

Pabouas nporpamma paspabotaHa Ha ocHoBe Tpeb6osaHu ®IOC cpefHero 06-
ero o6pasoBaHus, NpeabaBASEMbIX K CTPYKTYpe, COAEPXXaHMUI0 U pe3ynibTataMm 0CBO-
eHNs y4ebHOM AMCUMNANHBI «XUMUA», B COOTBETCTBUM C PekomeHpaumsMmn no opra-
HU3aLMyM nony4veHus cpegHeroobuero obpasoBaHMsa B npefesiax 0CBOeHMA 06pa3oBa-
TeNbHbIX NPOrpaMmMm cpefHero npog)ecCMoHanbHOro obpasoBaHMa Ha 6ase OCHOBHOIO
obulero obpasoBaHusa ¢ y4yeToM MpuMepHO OCHOBHOW 06pa3oBaTe/lbHOW MpPorpamMms
cpegHero obuiero o6pasoBaHWs, 0A06GpPeHHON peweHneMm dedepanbHOro y4yebHo-
MEeTOAMYEeCKOro 06befMHeHNs Mo obwemy ob6pa3oBaHuMio (MPOTOKON OT 28 utoHsA 2016
r. Ne 2/16-3) n nonydaemoin npogeccun 23.01.07 MawnHNUCT KpaHa (KpaHOBLLUK)
cpefHero npodgeccroHansHoro obpasoBaHus (nMcbmo [enaptameHTa rocyfapCTBeH-
HOW MONNTUKM B Chepe MOArOTOBKU paboumx kKagpos u AMNMO MuHo6pHayku Poccuun
oT 17.03.2015 Ne 06-259) Ha OCHOBe NMPUMEPHON NMporpaMmbl  «XuUMUsS» ans npogec-
CUOHaNbHbIX 06pa3oBaTe/ibHbIX OpraHusauunii, astopbl: [abpuensH O.C., kaHAnAaT
nefarornyeckmx Hayk, npogeccop OctpoymoB W.I'., JOKTOP XUMUYECKUX HayK, Npo-
(heccop (pekomeHgoBaHa PTAY «PUPO», 2015)

CogepxaHue nporpamMmmbl «XMMUS» HanpaB/ieHO Ha AOCTUXEHWE Cnefyounx
Lenen:

* hopmmpoBaHue y 06yyaloLNXCA YMEHNSA OLEHMBATb 3HAYMMOCTb XMMMNYECKO-
ro 3HaHWA AN KaXKL0ro YesoBeka;

* hopmmpoBaHue y 06yyatoLLNXCsA LeNoCTHOro NpeacTaBieHns 0 Mupe 1 ponu
XUMUU B CO3[aHNN COBPEMEHHON eCTECTBEHHO-HAYUYHON KapTUHbI MUpPa; YMeHUst 00b-
ACHATL 0OBEKTHI M MPOLECCHI OKPYXKAlOLein feACTBUTENbHOCTA: NPUPOLHON, coLun-
aNbHOM,KY/IbTYPHOW, TEXHUYECKOW cpefbl, UCNOMb3YS ANA 3TOr0 XMMUYeCKne 3HaHWUS;

* pasBuTMe y 00yYatoLLNXCA YMEHUI pa3nnyaTth (hakTbl U OLLeHKW, CPaBHUBATb
OUHOYHbIE BbIBOAbI, BUAETb NX CBA3b C KPUTEPUAMMU OLLEHOK U CBA3b KPUTEPUEB C
onpefesieHHON CUCTEMOI LLeHHOCTEe, (POPMYMpoBaTb M 060CHOBLIBaTb COOCTBEHHYO
no3numio;

* NpuobpeTeHNe 0byYaroLWMMmNCA onbiTa pasHOO6pPa3HON feATeNbHOCTH, NO3Ha-
HUSA M CaMOMO3HAHWA; K/IH0OUYEBbIX HaBbIKOB, MMEKLWMX YHUBEPCaNbHOE 3Ha4YeHne 4Ns
pas/INYHbIX BUAOB AeSATEe/IbHOCTU (HaBblKOB pPeLleHns Npobiem, NPUHATUA peLLleHuni,
Nnoucka, aHannsa n 06paboTKM MHHOpPMaLUKM, KOMMYHUKATUBHbLIX HABbIKOB, HaBbIKOB
N3MepPEeHNiA, COTPYAHNYECTBa, 6e30nacHOro obpalleHunsa ¢ BewecTsamm B NOBCEHEB-
HOM YXW3HW).

B nporpammy BK/IIOYEHO COfepXXaHune, HanpaB/ieHHOe Ha POpMUpPOBaHKe Y CTY-
[JEHTOB KOMMNETEHUNN, HeoO6X0AMMbIX AN KayeCTBEHHOro ocsoeHus OMOTM CMO Ha
6a3e OCHOBHOro 06Lero o6pasoBaHus ¢ NoJlyyYeHNem cpefHero obuiero o6pasoBaHus;
nporpamMmbl NOArOTOBKN KBaNMMULMPOBaHHLIX pabounx.

2. OBLLAA XAPAKTEPUCTUKA YYEBEHOW ANCLIMMNVHBI

XUMnS — 3TO HayKa O BELLEeCTBaX, MX COCTaBe M CTPOEHUU, CBOWCTBAX U npe-
BpaLLleHMsAX, 3HAYEHUN XMMUYECKUX BELLECTB, MaTepuanoB 1 MPOLLECCOB B npakTuye-
CKOW AesATeNbHOCTM YenoBeka.



MOTHOMY O6paLleHUi0 CBelecTBaMK, matepuanaMmy 1 npowueccamu B ObITY M Ha Npo-
N3BO/ICTBE.

[na opraHusaunn BHeayAUTOPHOW CaMOCTOATENIbHOM paboTbl CTYAEHTOB, OBNa-
aesarowmx npogeccnsamy CrO TexHUYecKoro npodgunen npogeccmoHanbHoro obpa-
30BaHMA, MpefAcTaB/ieH MPUMEPHBIA NepeyeHb pedepaToB (A0KNAA0B), UHAMBUAYaANb-
HbIX MPOEKTOB.

B npouecce M3yvyeHUs XMMUWU BaXKHO (DOPMUPOBATb MH(OPMaLMOHHYO KoMmre-

TEHTHOCTb Ob6ydarowmxca. [1o3aToMy npu opraHu3auuMm caMoCTOATeNIbHON paboThl
HeoO6X04AMMO aKUEHTUPOBaTb BHMMaHMe OOyvaloWwMXcs Ha MoucKe WHGopmauum B
cpeAcTBax MaccMefua, MHTepHeTe, y4ebHO W cheunanbHOW NuTepaTtype ¢ COOTBeT-
CTBYHOLWMM OPOPMSIEHNEM U NpPeACTaBNEHUEM Pe3y/bTaToB.
N3yuyeHne ob6LLeo6pa3oBaTe/lbHONM Yy4YeOHON AUCUUNAUHBI «XUMUS» 3aBeplUaeTcs
nojBefeHNeM MTOroB B (popme AnGPepeHUMPOBAHHOIO 3a4yeTa B pamKax NPoOMexy-
TOYHOW aTTecTauMm CTyAeHTOB B npouecce ocBoeHus OIMOIM CIMO ¢ nony4vyeHuem-
cpefHero o6uero oopasosaHus (MIMKPC).

3. MECTO YYEBEHOW ANCLIMMNNIVHbI B YYEBEHOM MNAHE

YyebHaa gucunnanHa «Xummsa» asnseTcs yyebHbIM npeamMeToM MO BblGOpY ©3
06s3aTeNbHOW nNpeamMeTHOW obnactun «EcTecTBeHHble Hayku» @I OC cpegHero obuie-
ro obpasoBaHus.

Y4yebHasa pucumnnmHa «XuMua» u3yyaetca B 06weo6pa3oBaTelbHOM LUKIe
yyeb6Horo OIOIM CIO Ha 6a3e OCHOBHOro ob6ulero o6pasoBaHMA C MOJYyYEHUEM
cpeaHero obuiero obpasoarHus (MMKPC.).

B yuye6HbIx nnaHax MMKPC, MecTo y4ebHON AUCUMMINHBI «XUMUA» - B COCTa-
Be 06ule06pa3oBaTelbHbIX YYeOHbIX AUCLUNANH NO BbIGOpPY, hOpMUPYEMbIX U3 064-
3aTeNbHbIX NpeaMeTHbIX o06nacteir ®TOC cpegHero obuiero o6pasoBaHus, 418 Npo-
(peccuii CIMO cooTBeTCTBYHOLWENO Npoduas NnpoeccnoHanbHOro obpasoBaHums.

4. PE3Y/NIbTATblI OCBOEHWA YYEEHOW ANCLIMNINHBI

OcCBOeHMe cofepXKaHUsA YYeOHOW AUCUUNAUHBI «XUMUS», obecneymBaeT [oO-
CTUXKEHMEe CTyAeHTamMU cliefyoLWmnx pesynbTaToB:

*IMYHOC T HbIX:

- YyBCTBO FOPAOCTW U YBaXKEHUS K UCTOPUU U AOCTMIXKEHUAM OTEYECTBEHHOIA
XUMMWYECKON HayKW; XUMWUYECKM TpaMOTHOE MOoBeAeHMe B NMPOJecCUOoHanbHON [aes
TENbHOCTU U B ObITY MpyY 06palleHUn C XMMUYECKMMU BelllecTBaMu, MaTepuanamm
nnpoueccamu;

- TFOTOBHOCTb K MPOAO/MKEHUIO 00pa30BaHUS W MOBbIWEHUS KBanuuKauum B
n3bpaHHON NpodecCUOHaNbHOM AEATENbHOCTM U 0O6BbEKTUBHOE OCO3HAHWNE PONIN XU-
MWUYECKNX KOMNETEHLINI B 3TOM;

- YMEeHMe NCNob30BaTh JOCTMXKEHNS COBPEMEHHON XMMMNUYECKON HayKN 1 XK
MUYECKUX TEXHONOTWIA ANS MOBbILLEHNS COOCTBEHHOIO UHTENNEKTYaNlbHOIO Pa3BUTK-
SIB BbIOpaHHOI NPOthecCUOHanbHOM AeATENbHOCTH;



HbI COCTaB BeLecTB. XUMUYECKUE 3HAKN U hopMy/ibl. OTHOCUTENIbHbIE aTOMHas 1
MOJIeKYNsipHas Maccbl. KonmyecTBo BellecTsa.

OCHOBHbIe 3aKOHbl XMMUK. CTexmomeTpus. 3aKoH COXpaHeHMs MaccChbl Be-
LecTB. 3aKOH NOCTOSIHCTBA COCTaBa BELECTB MOJIEKYNIAPHON CTPYKTYpPbl. 3aKOH ABO-
ragpo u cneacTsua 13 Hero.

PacueTHble 3a[a4M Ha HaxoXAeHNe OTHOCMTE/IbHOW MONEKYAPHON Macchl,
onpegesieHMe MaccoBOW 40N XMMUYECKMX 3NIEMEHTOB B C/IOXXHOM BELLECTBE.

[leMoHCT payum

Mogenu atToMoB XMMUYECKNX 3/IEMEHTOB

Mogenu Monekyn NpocTbiX U CNOXHbLIX BeLecTB (LwapocTepxHeBble U CToap-
Ta— bpurneoa).

Konnekuus npocTbIX N CNOXHbIX BELLECTB.

HekoTopble BewecTBa KOIMYECTBOM 1 MOJb.

Mogenb MonsapHoro o6bema rasos.

AnnoTponus ¢octopa, Kucnopoga, 0/108a.

MpodunbHble N Npod)ecCUOHaNbHO3HAYNMbIE 3NEMEHT bl cofep>KaHus. An-
NoTponHble mogudukaumn yrnepoga (anmas, rpadur), kucnopoga (KMcnopog, 030H),
onoBa (cepoe n6enoe 0710B80). MOHATUE O XMMMUYECKOA TEXHONOTNKN, BUOTEXHOIOTUMN 1
HaHOTEXHOIOr NN,

1.2. TNepunoanyeckunina 3akoH u MNMeprnognyeckas cucTema XMMNYeCKnNX
anemeHTOB /. . MeHaeneesa n CTPOEHNE aTOMa

Mepuognuecknini 3akoH.N. MeHgeneesa. OTkpbiTe O. V. MeHaeneesbIM
Mepuoanyeckoro 3akoHa. Mepunognyecknin 3akoH B hopmynuposke [. 1. MeHpaenee-
Ba.

Mepuogunyeckaa Tabnnua XMMMUYECKNX 3/IEMEHTOB - rpadMyeckoe oTobpaxeHne
nepmognyeckoro 3akoHa. CTpyKTypa nepuoanyeckon tabnuubl: nepuofsl (Manblie v
6onblKe),rpynnbl (rnaBHas 1 N06O4YHas).

CTpoeHune atoma 1 Mepnognyeckuin 3akoH .. MeHfe neeBa.ATOM - CNIOX-
Had yacTuuya. Agpo (MPOTOHbLI M HEMTPOHbBI) N 3N1EKTPOHHAA 060/104Ka. 30TONbI.
CTpoeHue 3NeKTPOHHbLIX 060/104eK aTOMOB 3/IEMEHTOB Ma/biX NEPUOLOB.
OC06eHHOCTU CTPOEHNS 3NEKTPOHHbLIX 060/104eK aTOMOB 3/1EMEHTOB 60/bLUKUX Nepuo-
[0B (MepexofHbIX 3/1eMeHTOoB).[MoHATME 06 opbuTanax. s-,p- n “-opoutann. Inek-
TPOHHbIE KOHMUTrypaLum aToOMOB XMMNUYECKUX 3/1EMEHTOB.

CoBpeMeHHaa opmynmpoBka lNepnogmyeckoro 3akoHa. 3HavyeHue MNMepunognye-
CKOrosakoHa u Nepnoamnmyeckon cucTteMbl XMMUYECKUX 3neMeHToB [. V. MeHjeneeBa
ANA pasBUTUA HayKU N MOHUMAHUA XUMUYECKON KapTUHbI Mupa.

JemoHCT payum

Pa3nnyHble opmbl NeprogmyecKoin CUCTeMbl XUMUYECKUX 31eMeHToB . W.
MeHeneesa.

AnHamnyeckne tabnuubl 4ng MogennposaHumsa Mepnoguyeckon CUCTEMbI.

AnekTpmsayma Ten 1 nx B3aMMoaeincTeume.

JlabopaTopHbIA ONbIT

MogenmpoBaHue NocTpoeHns Meprnoanyeckon Tabnunubl XMMUYECKUX 3/TIEMEH-
TOB.



MpodunbHble 1 NPOecCMoHaNbHO3HAYMMbIE 3716 MEHT bl coaep>KaHus. Mo-
NAPHOCTb CBA3M U NONSIPHOCTb MOneKynbl. KoHaeHcaums. TekyyecTb. Bo3roHka. Kpu-
ctannunszauyms. Cy6numaums u gecybnmmauns. AHOManMn GU3MYecKNX CBOMNCTB BOAbI.
XXugkue K puctanibl. MuHepansl ¥ FopHble NMOPoAbl Kak NPUPOAHbIE CMeCH. MY b-
cun 1 cycneHsmmn.3onu (B TOM yucne aspo3onu) u renn. Koarynauusa. CuHepesuc.

1.4. Bopga. PacTBopbl. ANeKTPOINTMYeCKada guccouymaumns

Bopa. PacTBopbl. PacTBopeHne. Bopa Kak pacTBopuTenb. PacCTBOPUMOCTb
BeLecTB. HacbllWeHHbIe, HEHACbILWEeHHbIe, NepecblileHHble pacTBOpbl. 3aBUCUMOCTb
pacTBOPUMOCTM ra3oB, XXUAKOCTEN 1 TBEPALIX BEWECTB OT Pa3INYHbIX (hakTOpOB.
MaccoBas 019 pacTBOPEHHOI0 BeLLecTBa.

SneKTpoNMUTUYECKaa auccounaunsa. SNeKTPONNTbl U HEINNEKTPOUTLI. I/eK-
TpoNnTUYeCKas auccoumnayms. MexaHn3mbl 3NeKTPONUTUYECKON guccoumnanmm ans
BELLECTB C pPas/IMYHbIMU TUNAMU XUMUYECKON CBA3W. napaTMpoBaHHble U Herngpa-
TUPOBaHHble NOHbI. CTeMeHb 3NeKTPONUTMUYECKON anccoumaumm. CunbHble 1 cnabble
3NeKTPOINTbl. OCHOBHbIE MOJIOXEHUA TEOPUN INEKTPONIMTUYECKON guccoLmaunim.
KncnoTbl, OCHOBAHNA N CONN KaK 3NEKTPONUTHI.

demoHCT payum

PacTBOpMMOCTb BELLECTB B BOJE.

CobupaHue rasoB MeTo40M BbITECHEHUS BOAbI.

PacTBOpeHMe B BOLE CEPHOIN KUCNOTbI U COMeil aMMOHUS.

O6pasLbl KpucTannorngpaTtos.

N3rotoBneHme rmncoBoil NOBA3KW.

cnbiTaHWe pacTBOPOB 3/IEKTPO/INTOB N HE3NEKTPO/IUTOB Ha NpeaMeT AuccoLu-
aumn.

3aBMCMMOCTb CTEMEHN 3NEKTPOIMTUYECKON Auccoumaymm yKCYCHOM KUCNOTbI
OT pa3bas/ieHNs pacTsBopa.

[BVXeHne oKpalleHHbIX MOHOB B 3/IEKTPUYECKOM MOone.

MpuUroToBneHne XXeCTKON BOAbl U yCTPaHEeHME ee KECTKOCTH.

NOHUTBI.

O6pasLbl MUHepasibHbIX BOA Pa3/IM4HOr0 Ha3Ha4YeHus.

[MpakTunyeckoe 3aHATME
MpurotoBieHne pacTBopa 3afaHHON KOHLEeHTpauum.

MpounbHble U NpOPeccMoHanibHO3HauYMble 3/1e MEHT bl COAEP>KaHUA.

PacTBOpeHMe KakK (D13MKO-XMMUYeCKUiA npouecc. TennoBble ageKTbl Npu pac-
TBOpeHUN. Kpuctannorngpartbl. PelleHne 3agady Ha MacCoBY [0 PaCTBOPEHHOIO
BellecTBa. NMprMMeHeHMe BOAbl B TEXHUYECKNX Lensx. XKeCTKOCTb BOAbl U CNOCcobb! ee
yCcTpaHeHnsa. MuHepasbHble BOAbI.

1.5. Knaccugmnkauma HeopraHMYecKnxX coefiMHEHNn N NX CBOMCTBa

KncnoTbin nx cBoiicTBa. KMCNOTbI Kak 3MEKTPONANTLI, UX Knaccudukaymsa no
pa3fINyHbIM Npu3Hakam. XUMnYeckne CBOMNCTBA KUC/OT B CBETE TEOPUMN 3NEKTPONUTH-
yeckou gmccoumaunmn. OCob6eHHOCTN B3auMOAENCTBUS KOHLEHTPUPOBAHHOW CEPHON ©
a30THOW KUCNOT ¢ MeTasninamn. OCHOBHble CNOCO6bI MONYYEHUSA KACNOTHI.



OKMWCNUTENbHO-BOCCTAHOBUTENbHbIE peakuun. CTeneHb okucieHns. OKuc-
NUTeNb U BOCCTaHOB/eHMe. BoccTaHOBUTENb U OKMUCNIeHMEe. MeToj 3N1eKTPOHHOro 6a-
naHca ANs coCTaB/IeHUA YpaBHEHUI OKUCINTENbHO-BOCCTAHOBUTE/IbHbIX PeaKLUi.

CKOpPOCTb XUMUYECKUX peaKLnid. NOHATME O CKOPOCTU XMMUYECKMX peakLmid.
3aBUCUMMOCTb CKOPOCTM XMMWYECKMX peakuuid OT pasfnyHbiX (DaKTOpPOB: MNPUPOAbI
pearmpyroLinMx BeWecTB, UX KOHLUEHTpauuu, TemnepaTypbl, MOBEPXHOCTN COMPUKOC-
HOBHMSA W UCMO/b30BaHNA KaTaM3aTopos.

O6paTUMOCTb XUMUYECKUX peaKunin. ObpaTumMble N HEOOpaTNMble peakuuun.
XMMUYeCKoe paBHOBECKE M CNOCOBLI €ro CMELLLEHNS,

JemoHCT payum

MpuMepbl HEO6PaATUMbIX peakunin, naywmnx c obpasosaHnem ocafka, rasa uam
BOAbI.

3aBMCUMMOCTb CKOPOCTM peakunn oT Npupoabl pearnpyrownx BeLLecTs.

B3anmopelncTBre pacTBOPOB CEPHOM KUC/OTbI C pacTBOpPamMun Tmocybjara
HaTpus pasIMYHOM KOHLEHTpaLMM 1 Temnepartypsl.

Mogenb KUMALWero cnos.

3aBMCMMOCTb CKOPOCTU XMMWYECKOIN peakuum oT MPUCYTCTBMA KaTanmnsaropa Ha
MpUMepe pasnoxXeHUs Nepokcuaa BoAOpoSa C MOMOLLbIO AUOKCMAA MapraHua 1 KaTa-
nasbl.

Mogenb anekTponnsepa.

Mogenb 3N1eKTPO/IN3HOW BaHHbI 415 MONYYEHUSA aIFOMUHUS.

Mogenb KONOHHbI CUHTEe3a aMmunaka.

JlabopaTopHble oMbl ThI

Peakums 3aMeLLeHNS Mefun XKene3oM B pacTBOpe MeAHOro Kynopoca.

Peakuuu, ngyuine ¢ obpasoBaHMeM 0CajKa, rasa Ui BofAbl.

3aBMCUMOCTb CKOPOCTU B3aMMOLENCTBUA CONAHON KUCNOTbI C MeTannaMm OT UX
NpUpoabl.

3aBMCUMMOCTb CKOPOCTU B3aMMOAENCTBUS LMHKA C CONAHOM KUCNOTOM OT ee
KOHLLEHTpaLmu.

3aBMCUMOCTb CKOPOCTU B3aumofencTeus okcuaa meam (1) ¢ cepHoin Kucnotoi
OT TemnepaTypbl.

MpodunbHble N NpodeccnoHanbHO3HaUYMMble 3/1e MEHT bl cofep>kaHus. Mo-
HATVE 06 3NeKTpon3e. DNeKTPOM3 pacniaBoB. INEKTPON3 PaCTBOPOB. INeKTPOn-
TUYecKoe nosiydyeHne antoMuHuA. MNMpakTuyeckoe NpUMeHeHne anekTponusa. anbBa-
HonnacTuka. ManbBaHocTervs. PagmHUpoBaHue LBETHbLIX MeTasoB.

KaTanms. FOMOreHHble 1 reTeporeHHble Katanmsatopsl. MpomoTopbl. Katanu-
Tuyeckue fabl. IHrMéuTopsl.

Mpoun3BOACTBO aMMMaKa: Cbipbe, annaparypa, HayuHble NPUHLUMbI.

1.7 MeTannbl n HeMeT ansbl

MeTannbl. Oco6eHHOCTU CTPOEHMS aTOMOB U KpUCTannoB. ®usnyeckue
CBOWCTBa MeTannoB. Knaccugukaums meTanaoB no pa3inyHbIM nNpu3Hakam. XumMmuye-
CKMe CBOINCTBA METaN/0B. DNEKTPOXUMUYECKNIA psig HaNpshKeHWiA MeTannos. MeTan-
notepmums.
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Hble MOJIOXEHNSA TEOPUN XUMUYECKOTO CTPOEHNSA. 3oMepua 1 n3omMepbl. XUMUYECKNME
(hopmMysibl U MOZENIN MOJIEKY/T B OPraHNYEeCcKon XUMUMK.

Knaccnunkaunsa opraHMyeckmnx seLecTs. Knaccngpunkayma BewwecTs no
CTPOEHUIO YINIEPOAHOr0 CKefeTa U HaMMYnI (PyHKLMOHaNbHLIX rpynn. Fomonorn v
romonoruna. Hayana HomeHknatypbl [UPAC.

Knaccupukaymsa peakymnii B opraHM4ecKom XMMumn, Peakuum npucoesnHe-
HUs (TMApUPoBaHUA, rasioreHNPoBaHNA, TMApPoranoreHUpoBaHns, rmgpartaymn). Peak-
Unn oTwenneHunsa (gernapuposaHns, AeruaporanoreHnpoBsaHns, gerungparauun). Pe-
akumn 3amelleHusa. Peakunn nsomMmepusalun.

JemoHCT payum

Mogenv MofieKyn roMosioroB ¥ 30MepoB OpraHUYeCcKUX CoefMHEHUNA.
KauecTBeHHOe 06HapyXeHwue yrnepoga, Bo4Opoa 1 X/i0pa B MO/IeKynax opraHuye-
CKUX COeMHEHNA.

JlabopaTopHbI/A ONbIT

N3rotoBneHve mojeneid MoeKy opraHNYecKnx BeLLecTs.

MpodunbHble N NpoeccnoHanbHO3HauYMMble 31eEMEHT bl cogep>KaHu a. TMo-
HATWe 0 cybCcTpaTe 1 peareHTe. Peakuum OKUCNEHNA U BOCCTAHOB/IEHUSA OPraHNYeCcKux
BewlecTB. CpaBHeHMe Knaccupukaymy coefuHeHNn 1 KknaccupukaLum peakumii B He-
OpraHM4eckom n opraHNYecKom XMmMmm.

2.2. YrneesofopoAbl U UX MPUPOLHbIE UCT OYHUKU

AnNKaHbl. AfIKaHbl: TOMOJIOrMYECKNIA pag, U30MEPUsS N HOMEHKIaTypa ankaHoB.
XVMUYecKne CBONCTBA ankaHOB (MeTaHa, 3TaHa): ropeHune, 3aMeLLeHne, pas3oxXeHue,
aerngpuposaHue. NMpuMeHeHWe aikaHOB Ha OCHOBe CBOMCTB.

ANKeHbl. 3TWUMEH, ero nony4veHue (gerngpuposaHmem ataHa, genosnmMmepusa-
UMei MonmaTmuneHa). FoMoIornyeckunin pag, n3omepus, HOMeHKNaTypa alkeHoB. Xu-
MUYeCKmne CBONCTBA 3TU/IEHA: rOpeHue, Ka4yeCTBeHHble peakumu (obecuBevnBaHue
O6poOMHOM BOAbI M pacTBopa nepmaHraHara Kanus), rugparauuns, nonMmepusalms.
MpuMeHeHWe 3TUNeHa Ha OCHOBE CBOWCTB.

[veHbl 1 KayyyKn. NoHATWE 0 AneHax Kak yrneBofopogax c AByMs LBONHbIMM
cBA3AMN. ConpshKeHHble AMeHbl. XMMUYecKune cBoincTea 6yTagmeHa-1,3 n nsonpeHa:
obecuBeynBaHne 6pPOMHOI BOAbI M NonMMepu3aLna B Kayuyyku. HatypanbHbIA U CUH-
TETUYECKNIA KayuyyKn. Pe3nHa.

ANKWHbI. AueTunnieH. XUMUYeCcKMe CBONCTBA aLeTuUNeHa: ropeHune, obecusedn-
BaHMe GPOMHON BOfbI, MPUCOEAUHEHNIA XNIOPOBOLOPOAA U TuapaTayms.

MpumeHeHWe aueTuU/ieHa Ha OCHOBe CBOMCTB. MeXKaccoBas U3oMepus ¢ ankagneHa-
MW

ApeHbl. beH30/1. XnMunyeckme cBorcTBa 6eH30/1a: ropeHune, peakunmn 3amelwe-
HWUA (ranoreHnpoBaHHe, HUTPoOBaHMe). MpumeHeHne 6eH30/1a HA OCHOBE CBOWMCTB.

MpupogHblie NCTOYHUKW YT1eBOAOPOAOB. MpUpoaHbIA ras: coctas, NpUMeHe-
HWe B KayecTBe TOM/MBA.

Hegtb. CocTaB 1 nepepaboTka HedTK. NMeperoHka HedT. HedhTenpoayKThl.

JeMoHCT paumn

[COpeHue mMeTaHa, 3TU/IEHa, aueTuIeHa.
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MU 1 peakuuns atepugmkaymmn. NMpumeHeHNe YKCYCHOW KMCNOTbI HA OCHOBE CBOMCTB.
BbicLINne XXMPHbIe KNCMOTbl Ha NpUMepe NaibMUTUHOBOW W CTEaPUHOBOM.

CnoXKHble 3MpbIn XUpPbI. ToyyYeHne CNOXHbIX 3(hMPOB peakuuein atepupu-
Kauun. CnoxxHble aupbl B Npupoge, UX 3HadYeHne. MNprMeHeHe CNOXHbIX 3(PUPOB Ha
OCHOBE CBOWCTB.

XKupbl Kak cnoxHole agmpbl. Knaccugukaumsa Xupos. XuMn4yeckre CBONCTBa
YXUPOB: TUAPONN3 N TULPUPOBAHUE XULKUX XKMPOB. MpPUMEHeHMe XMPOB Ha OCHOBE
CBOMCTB. Mblna.

YrneBogbl.Yrnesojbl, UX Knaccugukayma: MoHocaxapupabl (rnokosa, ppykTo-
3a), gmcaxapuibl (caxaposa) v nonucaxapuibl (Kpaxman u Lenntonosa).

["NOKO3a - BEWECTBO C ABOMCTBEHHOW (DYHKLUMWEN - anbAernaocnmpt. Xu-
MUYeCcKune CBONCTBA INHOKO3bl: OKUCNEHWE B FNTIOKOHOBYKO KWUCOTY, BOCCTAHOB/IEHWE B
copbuT, cnupToBoe 6poXeHne. NMpUMeHeHNe TNHKO3bl HA OCHOBE CBOWMCTB.

3HauyeHue yrneBoo0B B XXMBOW NPUPOAe U XU3HW YenoBeka. MoHATHE O peaKum-
AX MOIMKOHAEHCAUUM N TMAPOM3A Ha NPUMepe B3aMMOMpPeBPaLLEeHNA: TNHOKO3a
Anonncaxapupg.

JemoHCT payum

OKucneHne cnupTa B anbaerng.

KauecTBeHHble peakuMy Ha MHOrOaTOMHbIE CIUPTbI.

PacTBOpMMOCTb (heHONa B BOAE Npu 06bIYHOWN TeEMMNepaType 1 HarpeBaHuu.

KauecTBeHHble peakuun Ha eHor.

Peakuus cepebpsiHOro 3epkasna afbAernios v rnoKosbl.

OKucneHne anbaerngos 1 raKo3bl B KUCNOTY C NOMOLLbIO TMAPOKCUAA Meau
(N).

KauecTBeHHas peakums Ha Kpaxman. Konnekuus aMpHbIX macer.

TabopaTopHble ONbIThI

PacTBopeHue rnuueprHa B Bofe 1 B3aumogencteme ¢ rugpokcungom mean (I1).

CBOWCTBa YKCYCHOI KWUC/OTbI, 06LLME CO CBONCTBAMM MUHePasibHbIX KUC/OT.

[loKa3aTenbCTBO HenpeAenbHOro Xxapakrepa XXUAaKoro xmpa.

B3avmogelnicTBmne rn0Ko3bl U caxaposbl ¢ rugpokcugom megm (I1).

KauecTBeHHaa peakumus Ha Kpaxman.

MpodunbHble N NpodeccMoHanbHO3HAYMMbIE 3IEMEHT bl COflep>KaHus.
MeTnnoBbIN CNUPT M ero UCMNosb30BaHWe B Ka4eCTBE XMMMUYECKOTO CbipbsA. TOKCKY-
HOCTb MeTaHO/1a M npaBuia TeEXHUKN 6e30NacHOCTU Npu paboTe C HUM. STUNEHTIN-
KOJIb U ero nNpuMeHeHue. TOKCUYHOCTb 3TUIEHTINKONSA U NpaBuia TeXHUKKN Gesonac-
HOCTM Npu paboTe C HUM.

Mony4yeHune eHona n3 NPOAYKTOB KOKCOXMMMNYECKOTO NPOU3BOACTBA N U3 GeH-
30na.

MonukoHaeHcauns popmanbaernga ¢ PeHosloM B peHonogopmasnbaernaHyo
cmony. Auetanbgerng. NMoHATUE 0 KeTOHAX Ha npumepe aueToHa. MpumeHeHne aue-
TOHAa B TEXHUKE Y NPOMbILLIEHHOCTMN.

MHoroo6pasme KapboHOBbIX KUCMOT (LLaBeieBON KUCMOTbl Kak BYXOCHOBHOW,
aKpUIOBOW KUCNOTbl Kak HenpeaenbHon, 6eH30MHON KUCNOTbl KaK apoMaTUyecKoi).

MneHkoo6pasytoLwme macna. 3ameHa XUPOB B TEXHUKE HEMULLEBLIM CblPbEM.
CUHTEeTMYECKME MOKOLMe CpeacTBa.
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*bNOTEXHONOINA N reHHas NHXXeHepua - TexHonormn XXI Beka.

*HaHOTEXHO/IOTUA KakK NPUOPUTETHOE Hanpas/ieHNe pa3BUTUA HayKM N NPON3BOLACTBA

B Poccuiickoin depepauun.

*COBpeMeHHble MeTOAbl 06e33apaXKMBaHna BObI.

*ANnnoTponua mMeTannos.

*>Kn3Hb n pearencHocTb A.1.MeHaeneesa.

s«[Nepnoamnyeckomy 3akoHy 6yayuiee He rpo3nT paspyLLlEHUEM...»

*CuHTe3 114-ro anemeHTa -TPUYM{ POCCUNCKNX (PU3NKOB-ALEPLLNKOB.
*/130TONLI BOAOpPOAA.

*/Acnonb3oBaHne pagnoakTUBHbLIX N30TOMOB B TEXHUYECKUX LIeNsx.
*PeHTreHOBCKOE M3NyYEHNE U ero UCNob30BaHNE B TEXHUKE N MeguLInHE.
*[1nasma - 4UeTBepTOE COCTOAHME BELLECTBA.

*AMOpP(HbIE BeLLecTBa B MPUPOLe, TEXHUKE, ObITY.

*OxpaHa OKpy)KatoLLen cpefibl OT XUMNUYECKOT0 3arps3HeHns. KonnyectBeHHble Xa-
PaKTEPUCTUKM 3arpsA3HEHNs OKPY>XXatoLwen cpeapl.

*[1pnMeHeHMe TBEPAOro 1 rasoobpasHoro okcmga yrnepoga (1V).

e3alnTa 030HOBOI0 3KpaHa OT XMMUYECKOTO 3arpsa3HeHuns

*[py6oancnepcHble CUCTEMbI, UX KlacCUMKauns n ncnosb3oBaHne B npogeccuno-
Ha/IbHON AeATeNbHOCTH.

*KocmeTunyeckne renu.

e[1pMMeHeHne CyCneH3nin N aMynbCuUii B CTPOUTENLCTBE.

*MuHepasnbl U rOpHble NOPOAbI KaKk OCHOBA INTOCHEPSI.

*PacTBOpbl BOKPYT Hac. Tunbl pacTBOPOB.

*Boja Kak peareHT 1 cpefia And XMMMUYeCcKoro npotiecca.

*>Ku3Hb 1 geatensHocTb C.AppeHunyca.

*BKnaj 0TEeYECTBEHHbIX YUYEHbIX B pa3BUTNE TEOPUMN 3NEKTPONUTUYECKON guccolma-
unn.

*YCTpaHeHMe XXeCTKOCTU BOAbl Ha MPOMbILL/IEHHbIX NPeanpuUaATUAX.

*CepHas KMcnoTa - «x/1eb XMMNUYECKOW MPOMbILLNEHHOCTW».

*/IcnoNb30BaHNE MUHEPASIbHbIX KUC/IOT Ha NPeanpuaTMAX pasIMyHOro npopuns.
*OKCUAbl N CONM KaK CTPOUTENbHbIE MaTepuasbl.

*/AcTopusa rmunca.

e[ToBapeHHasa Cco/ib KaKk XMUMNYECKOE ChIpbe.

*MHOroMKnin KapboHat Kanbuusa: B NPUPOAeE, B MPOMbILINIEHHOCTU, B ObITY.
*Peakuuu ropeHns Ha NPoOU3BOACTBE U B ObITY.

*BupTyanbHoe MogennpoBaHne XMMNYECKMUX NPOLECCOB.

*2/1EKTPONN3 PaCTBOPOB 3/1IEKTPOJIUTOB.

*D/1EKTPONN3 pacn/iaBoB 3/1EKTPO/INTOB.

*[1paKTyeckoe NpUMeHeHMe 3/1eKTPoNn3a: paPuHNpPoOBaHue, rasbBaHONIacTUKa,
rafbBaHOCTeruns.

e//IcTOpUA NONyYeHNs 1 NPON3BOACTBA aOMUHNS.

*DNIEKTPOINTUYECKOE MONYyYeHMe U pauHUPOBaHME Medu.

*>Kun3Hb n gearensHocTb [.[3BMW.

*Po/ib MeTasiNoB B UCTOPUM Ye/IOBEYEeCKOW LmMBuAn3aunn. VIctopus ote4eCcTBEHHON-
YyepHOM meTannyprum. CoBpeMeHHOe MeTanlypruyeckoe npon3BoAcTBO.

18



1.2.

1.3.
14.

15.

1.6.
1.7.

2.1.

2.2.

2.3.

24.

Mepuoamnyecknin 3akoH u Mepuoaunye- 9 6
CKasa cuctemMa XMMUYECKNX 3/IEMEHTOB
O.V.MeHpeneeBa n CTpoeHne atoma

CTpoeHue BelLecTBa 10 )
Bopa. PacTBopbl. 3/1eKTponTMYeckKas 8 1

auccounauns

Knaccugpmkayma HeopraHM4eckmnx co- 12 8
e[AUHEHWIA N NX CBOCTBA

XnMnyeckue peakuumm 15 8
MeTannbl 1 HeMeTaNNbI 12 2 9
OpraHunyeckasa xmmusa 50

OCHOBHbIE NOHATUA OPraHNYEKon Xu-

MUN U TEOPUA CTPOEHUA OPraHNYEeCKnNX 8 3
COoeaMNHeHNI

Yrnesogopoabl U UX NpupogHble uc- 17 7
TOUYHUKN

Kncnopopgocogepxaline opraHnyeckune 15 6
COoefINHeHMnA

A3oTocoaepXalne opraHMyeckume co- 10 2 3
eAuHeHus. Monnumepsl

NToro 125 5 63

BHeayauTopHasi caMocTosiTeNlbHas pa6oTa

MoAroToBKa BbICTYMN/IEHNIA NO 3af4aHHbIM Te-

maM, [OKNafoB, pedepartos, acce, UHAMBULY- 63
a/IbHOr0 MPOoeKTa C UCMo/b30BaHWeM MHQOP-
MaLMOHHbIX TEXHONOTUIA U Ap.

Bcero

MpomMe>kKyTouHas aTTecTauuna B popme andpdepeHUnpoBaHHOro 3a4éTa
188

8. YHEBHO-METOANYECKOE NN MATEPNAJIBHO-TEXHWYECKOE
OBECIMEYEHWE NMPOrPAMMbI YUYEEHOW ANCLIMANHbI

OcBOeHMe NporpaMmbl Y4e6HOW ANCUUNANHLI MpeanonaraeT Hanu4vme B Npo-
(heccMoHanbHOM 06pa3oBaTeflbHOM OpraHM3auUum, peannaytoLlein o6pasoBaTe/lbHYHO
nporpammy cpegHero obuiero obpasosaHus B npegenax ocsoeHns OMOI CIO Ha
6a3e OCHOBHOro 06Liero o6pasoBaHus, kKabnHeTa xuMuu ¢ naboparopuein n nabopaHT-
CKOM KOMHAaTOW, B KOTOPOM MMEETCA BO3MOXHOCTb 06ecneynTb CBOOOAHbINA AOCTYN B
WHTepHeT BO Bpemsi y4ebHOro 3aHATUS U B NepUof BHeYy4Ye6bHON aeATenbHOCTM 00y-
varoLmxces.

MomelleHne KabuHeTa ya0BeTBOpAeT TpeboBaHNAM CaHUTapHO-
anngeMmunoniornyeckux npasuna n Hopmatmeos (CaHlMnH 2.4.2 Ne 178-02) 1 ocHaleHo
TMNOBbIM 060pyA0BaHMEM, YKa3aHHbIM B HACTOAWMX TPpeb60OBaHMAX, B TOM YMCne che-
Lnann3npoBaHHoO y4yebHOM Mebenbio 1 cpeAcTBaMn 06yYeHUs, LOCTaTOYHbIMU A8
BbIMONHEHMSA TpeboBaHWIA K YPOBHIO NOATOTOBKM 06Yy4atoLnXCS.
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(becc MOHaNbHbIX 06pa3oBaTebHbIX OpraHM3aumii, ocBanBaroLmMx nNpodeccum n cre-
umansHoctn CrO. - M., 2017

ra6puensaH O. C., Octpoymos W. I'., CnagkoB C. A. Xumusa: nocobue ans nog-
rotToBku K E3: yyeb. nocobue gns CTyq. yupexgeHuii cped. npod. o6bpasoBaHus. --
M., 2014,

FabpuensaH O. C., JlbicoBa I'. I'. Xumus. TecTbl, 3a4aum 1 ynpaxHeHUs: yyeob.
nocobue Ans cTyg. yupexzaeHui cped. npod. O6pasosaHuns. — M., 2014.

EpoxuH KO. M., KoBaneBa L. b. Xumusi gns npogeccuin n cneymanbHOCTEN
TEXHUYECKOTO U eCTECTBEHHO - HAYyYHOr0 Npodunen: yuebHMK ANa CTya. YUYperKaeHni
cped. npod. obpasoBaHus. — M., 2014,

EpoxuH KO.M. CO60pHUK TECTOBbIX 3afaHnii No Xummu: y4yeb. nocobue ans
CTyA. YupexaeHuin cped. npod. obpasoBaHuns. — M., 2014.

EpoxvH KO. M. Xumus: 3agayumn v ynpaxHeHus: yyeb. nocobue gns ctya. yupe-
XAeHWI cped. npod. obpasoBaHus. — M., 2014

EpoxuH KO.M., KoBanéea N.b. Xumus ana npodgeccuin n cneymanbHOCTENR Tex-
HUYECKOro Npogmnsa OMeKTPOHHbIN y4ebHO-MeTOANYECKNIA KOMNNeKE, -- M., 2014

Cnagkos C.A., OcTtpoymoB WN.I"., FabpuensH O.C., JlykbsiHoBa H.H. Xumua gns
NMpogecnin n cneymanbHOCTEN TEXHNYECKOTO Npoduas. SeKTPOHHOe MPUJIoXeHKe
(3neKTpOHHOe y4YebHOe n3gaHue) ANnd CTYAeHTOB YUpexAeHui cpegHero npogeccua-
HaflbHOro obpasoBaHus. - M., 2014.

Ans npenogasBaTens

06 ob6pazoBaHun B Poccuinckon degepaumnn: edep. 3akoH ot 29.12. 2012 Ne 273-d3
(B peg. ®epnepanbHbiX 3aKoHOB 0T 07.05.2013 Ne 99-®3, ot 7.06.2013 Ne 120-P3, oT
02.07.2013 Ne 170-93, o1 23.07.2013 Ne 203-®3, o1 25.11.2013 Ne 317-®3, ot
03.02.2014 Ne 11-93, o1 03.02.2014 Ne 15-®3, o1 05.05.2014 Ne 84-d3, ot
27.05.2014 Ne 135-®3, o1 04.06.2014 Ne 148-®3, c U3M., BHECEHHbIMU DefepanbHbIM
3aKoHOM 0T 04.06.2014 Ne 145-®3, B peg. 0103.07.2016, ¢ usm. ot 19.12.2016.)
Mprkas MuHuctepcTBa 06pasoBaHna 1 Haykn P® ot 17.05.2012 Ne 413 «O6 yTBep-
XAeHnnpenepanbHOro rocy4apcTBeHHOro o6pasoBare/isHOro ctaHjapTa CpefHero
(nonHoro) obuiero obpasoBaHUA».

Mprkas MuHncTepcTBa 06pa3oBaHns U Haykm P® o1 29.12.2014 Ne 1645 «O
BHECEHUW U3MeHeHNni B MNMprkas MunHUcCTepcTBa 06pasoBaHns U Haykn P® ot
17.05.2012 Ne 413 “O6 yTBepXaeHUN defepanbHOro rocygapcTBeHHOro obpasoBa-
TeNbHOro cTaHgapTa cpefHero (MoaHoro) obweroobpasoBaHna”,

Mpukas MuHucTepcTea o6paszoBaHus U Haykn P® ot 31 gekabps 2015 r. N
1578 "O BHeCEeHUU U3MEHEHNI B hefepasibHbIil rocyAapCTBEHHbIN 06pa3oBaTe/bHbIN
CTaHAapT cpefHero obwero obpasoBaHust, yTBEPXAEHHbI NpuKazom MUHUCTEPCTBA
o6pas3oBaHusa 1 Haykn Poccuiickoin depepaumm ot 17 mas 2012 r. N413"

MuceMo enapTaMeHTa rocyfapCTBEHHON MOAUTUKKN B chepe NOArOTOBKM paboumx
KagpoB 1 AMNO MwuHobpHaykn Poccum oT 17.03.2015 Ne 06-259 «PekomeHgaumm no
opraHusauuy nonyyeHus cpefHero obuero obpasoBaHus B npegesiax 0CBOeHMs obpa-
30BaTe/IbHbIX MPOrpaMm cpefHero npogecCMoHanbLHOro 06pas3oBaHNs Ha 6ase OCHOB-

,ElOKyMeHT MoAnNncaH 3NeKTPOHHOW NOAMUCHI0
Bnapeneu: LUynsra Briaaumvp AHaTonbesny
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