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1. HOACHUTEJIBHASA 3AIINCKA

[Iporpamma yuebnoro mnpenvera OVIL.12 CoBpemeHHoe 0OOLIECTBO U
DKOJIOTHYECKasi Oe30MacHOCTh Jajiee MO0 TEeKCTy «XuMus B NpodeccuoHaIbHOM
NesTeTbHOCTI» pa3paboTaHa HA OCHOBE:

denepanbHOrO0 TOCYIAapCTBEHHOIO 00pa3oBaTeNbHOTO CTAaHAApTa CpPEeIHEro
obmero oopasoBanus (ganee — PI'OC COO);

IPUMEPHOW OCHOBHOM 00pa3oBaTENbHON MpOTrpaMMbl CpPEJHEro  OOIIero
oOpazoBanus (nanee — [IOOIT COO);

(denepanbHOrO0 rocyJapCTBEHHOr0 00pa3oBaTENbHOIO CTaHAApPTa CPEIAHEro
npodeccuoHanbHoro oobpaszoanusa (mamee — OI'OC CIIO) 15.02.14 Ocnarmienue
CpEeICTBAMM aBTOMAaTH3allUM TEXHOJOTMYECKUX MPOLECCOB M MPOU3BOJCTB (B
XUMUYECKON ¥ HEPTEXUMHUUECKON TPOMBIIIJIEHHOCTH);

npuMepHON paboueil mporpamMmbl 001Ie00pa30BaTENbHON YYEOHOrO MpeaMera
«Xumusi B OpodecCHOHATBHOM  JEATEeIBbHOCTH» (Uil  MPO¢eCcCHOHATBHBIX
o0pa3oBaTeIbHBIX OpraHU3aINN);

ydeOHOro 1aHa mo crnenuanbHocT 15.02.14 OcHameHue cpeacTBamMu
aBTOMAaTHU3allUH TEXHOJOTUYECKUX MPOLIECCOB U IPOU3BOJICTB

(B XUMHUYECKOU U HEHTEXUMUUIECKON TPOMBITINICHHOCTH );

paboueit mporpaMMbl BOCITUTAHUS 10 CTICTIHATBHOCTH/TIPOGECCU

15.02.14 OcHamenne cpeacTBaMy aBTOMATU3alMKM TEXHOJIOTHYECKUX ITPOLIECCOB
Y TIPOU3BOJICTB (B XUMUYECKOM U HE(PTEXUMUYECKON MPOMBIILIEHHOCTH);

[Iporpamma yueOHOro nmpeamera «XuMHsl B TPO(PECCUOHATBHON AESITEIIbHOCTH
pazpabotana B coorBeTcTBUM c¢ KoHuenmueil npenoaaBaHusi oOuieoOpa3oBaTeIbHbIX
JUCHUIUIMH € YYETOM MpO(eCcCHOHANbHON HAaNpaBIEHHOCTH MPOTrpamMM CpPEIHEro
npodeccuoHanbHOTO 00pa3oBaHUs, pealu3yeMbIX Ha 0a3e OCHOBHOTO OOIIETro
o0pa3oBaHus, YTBEPXKJACHHOW  pacropsbkeHueM  MUHHUCTEpCTBAa  IPOCBEIICHUSA
Poccuiickoit ®enepanun ot 30.04.2021 Ne P-98, Ha ocHoBaHum nuceMa [lemapramenTa
TOCYyJIapCTBEHHOW TMOJUTHKUA B cdepe cpenHero mpodecCuoHaIbHOr0 00pa3oBaHUs H
npodeccruonansHoro 00yueHus MunucrepcTBa nmpocsenieHus: Poccuiickoit denepamnmu
ot 30.08.2021 Ne 05-1136 «O HanmpaBI€HUHU METOJIUK MTPENOAABAHUS.

Copepxanue paboyeil mporpaMMbl IO MpeaMeTy «XUMHs B Mpo(hecCHOHATbHOU
JEeATENBHOCTH» Pa3paboTaHO Ha OCHOBE:

CUHXpOHM3alUKu o0pa3oBareiibHbIX pe3ynbTaToB PI'OC COO (JIMYHOCTHBIX,
npeameTHbix, metanpeametrnoix) 1 ®I'OC CIIO (OK, IIK) ¢ yuerom mnpodunbHOM
HaIpaBJIEHHOCTU CIEUUATBLHOCTH;

WHTETpallid U TMPEEMCTBEHHOCTH COJIEp)KAaHUSI 10 TNpeaMmeTy «Xumus B
npoecCHOHaNbHON  NEATENbHOCTH» U COAEpX aHUs  y4eOHBIX  JUCHUIUIMH,
npodeccuonanbubix Moayieir @I'OC CIIO.



1.1. MecTo y4eOHOro mpeaMera B CTPYKType OCHOBHOM 00pa3oBaTeIbLHOM
NpOrpaMmabi:

Yuebnbiii npenMer «XuMusi B TPo(PecCHOHATBHON NEATEeIbHOCTIY H3y4aeTcs B
o01ieo0pa3oBaTeIbHOM IIMKJIE OCHOBHOM 00pa3oBaTeNbHON MPOTrpamMMbl CPEIHETO
npodeccrnonanbHoro obpaszopanus (mamee — OOIl CITIO) mo 15.02.14. Ocnamienue
CpeICTBAaMHM aBTOMATH3alMM TEXHOJIOTUYECKUX MPOIECCOB W MPOU3BOACTB Ha 0aze
OCHOBHOTO 00111eT0 00pa30BaHus C MOJYYEHUEM CPEHEr0 O0IIero 0Opa3oBaHusl.

Ha wusyuenne npenmera OVIIL.12 «CoBpemMeHHOE OOIECTBO M 3KOJIOTHYECKAS
0e3omacHoCTh» 1o crnenuanbHocTu 15.02.14. OcHallleHue cpeAcTBaMy aBTOMAaTU3ALMU
TEXHOJIOTUYECKUX TPOIIECCOB U MPOU3BOJCTB (B XUMHYECKOH M HePTEXUMUYECKOU
NPOMBIIUIEHHOCTH)  oTBoAMTCS 242 wyaca, «Xumus B HpodeccruoHaIbHOM
nesitenbHOocTH» 108 4acoB, B COOTBETCTBUM C YYEOHBIM IUIAHOM IO CHEUUATBLHOCTH
15.02.14. OcnamieHue CpeAcTBaMH aBTOMAaTH3AlMM TEXHOJIOTHYECKHUX IPOIECCOB H
MPOU3BOJICTB (B XUMUYECKON M HEPTEXUMHUIECKOUN MPOMBIIIJIEHHOCTH).

B mporpamme TeopeTrmyeckue CBEIEHUS  JOMOJHSIOTCS  JA0OpPAaTOPHBIMU |
MPAKTUYECKUMHU 3aHSATUSMH B COOTBETCTBHM C YUEOHBIM TUIAHOM IO CHEIUATBHOCTU

Texnuueckas AKCIUTyaTalus u o0CITyKHBaHUE ANEKTPUYECKOTO U
AIEKTPOMEXAHUYECKOT0 000pyAoBaHUs (B XUMHUYECKOM H  HeDTEXUMHUYECKOU
IPOMBIIIIEHHOCTH).

[IporpamMma COOEPKUT TEMATHYECKHM IIAH, OTPAXKAIOIIMK KOJIMYECTBO 4YacCoB,
BBIJICISIEMOE HA M3Yy4YEHUE pa3JelJoB M TEM B paMKax npeaMmera «XuUMus B
1po(heCCUOHATILHOM JEATEIBHOCTI.

KoHTponp KkadecTBa OCBOEGHMSI TipenMera «XuUMHUsS B MPOQPECCHOHATBHON
NEATENbHOCTH» TPOBOJAUTCS B IPOLECCE TEKYIIEro KOHTPOJIL M IIPOMEKYTOUYHOM
aTTeCTALUH.

Texyuuii KOHTPOJIb MPOBOJIUTCS B Ipeneiax Y4eOHOro BpPEMEHH, OTBEACHHOIO
Ha IIpeAMeT, KaK TPAaJAULMOHHBIMM, TAK W WHHOBALIMOHHBIMM METOJAMH, BKIIIOYAsS
KOMIIBIOTEPHOE TeCTUPOBaHUE. Pe3yapTaThl KOHTPOJISA YYUTBHIBAIOTCS NPU IMOABEACHUU
UTOTOB IO IPEIMETY.

[TpomexxyTounasi arTectanus NpoBoguTcs B ¢dopMme auddepeHInPOBAHHOTO
3a4eTa M0 UTOraM M3Y4YEHHUs IIPEAMETA.

1.2. Ieau u 3agaum yueOHOro npeamera

Peanuzanmsi mporpammbl yaeOHOTO mpeaMera «XWMHS B MPOQPECCHOHATBHON
nesitenbHocTH» B cTpykType OOII CIIO HanpasieHa Ha JOCTHXKEHUE LIETH TI0:

OCBOCHMIO OOpasoBarenbHbiX pe3ynbratoB @I'OC COO: nuuyHocTHBIE (JIP),
metarnpeametasie (MP), nmpenqmernsie 6a3oBoro yposus (TP 0),

MOJTOTOBKE OOYyYalolmMXCsi K OCBOCHHIO OOMUX U MpodhecCHOHATBHBIX
komneteHuud (manee — OK, IIK) B coorBerctBum ¢ ®I'OC CIIO mo 15.02.14.
OcHarieHue cpeAcTBaMU aBTOMATH3AIIMN TEXHOJIOTHYECKUX MPOIIECCOB W MPOU3BOJICTB
(B XUMHUECKOU U HE(DTEXUMUYECKON TTPOMBITINIEHHOCTH).

B coorBerctBun ¢ IIOOII COO coaepxanue mporpamMMbl HampaBiICHO Ha
JOCTH)KEHHE CIEAYIOIIMX 3a]1ay:
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- hopMHpOBaATH Y 00YUaIOIIUXCS YMEHUE OLIEHUBATh 3HAYUMOCTh XUMUYECKOTO 3HAHUS
JUISL KOKJIOTO YEJIOBEKa;

- opmupoBaHue y 00y4aronuxcs eJIOCTHOTO MPEICTABIICHUS O MUPE U POJIM XUMHUH B
CO3/IaHUU COBPEMEHHOU €CTECTBEHHO-HAYYHON KAPTUHBI MUPA;

-YMEHHUS 00BSICHATH OOBEKTHI U IPOLIECCHI OKPYXKAIOLIEH AeMCTBUTEIBHOCTH:
IIPUPOAHOM, COLUAIBHOM, KYJIbTYPHOU, TEXHUYECKOMN CPEebl, — UCIOIBb3Ysl AJIsI ITOTO
XUMHUYECKUE 3HAHUS;

B mporecce ocBoeHus mpenmera «XuUMHS B MPOGECCUOHATBHOW ACATEILHOCTH» Y
oOydJaroIuxcs ICJICHANPaBIeHHO (HOPMHUPYIOTCS YHHBEPCAJIbHBIC y4eOHBIC ICHCTBUS
(mamee — VYY), Bxiodas (OpMHUpPOBAHHE KOMIICTCHIIMH B 00JacTH y4eOHO-
UCCJIEIOBATEILCKOM U TPOEKTHOM JAESTENIbHOCTH, KOTOpbIE B CBOIO OYE€peb
00ecIeunBaloT MpeeMcTBeHHOCTh (popmupoBanus oomx komnetreHuii GI'OC CIIO.

dopmupoBanue Y'Y/ opueHTHpoBaHO Ha MpodhecCHOHATBFHOE CaMOOTpeIeICHIE
OOy4JaromuXCcs, pa3BUTHE 0a30BbIX YMPABICHUYECKUX YMEHHH M0 TUIAHUPOBAHUIO U
MPOCKTUPOBAHUIO CBOETO MPO(HECCHOHATHLHOTO OYIYyIIEro.

1.3. O6mas xapakTepucTHKa y4e0HOr0 nmpeaMera

[Tpeamer «Xumusi B MpoPEeCCHOHATILHOMN JEATENBHOCTH» U3Yy4aeTcsl Ha 0a30BOM
YPOBHE.

[IpeameT «Xumust B ipodhecCuOHATBHOM IEATeTbHOCTIY UMEET
MEXIMCUUIUTMHAPHYIO CBSI3b C IUCHUIUIMHAMU 001IenpodeCCHOHATBHOIO IIUKIIa
«®Puzukay, OI1.05 «MatepuanoBeneHue», a Takxke NpodheccnoHaATbHBIMA MOAYJISIMU
[IM.03 «Opranu3oBbIBaTh MOHTaX, HAJIAJIKY U TEXHHYECKOE 00CITYy>KUBAaHUE CUCTEM U
CPEJICTB aBTOMAaTU3ALII»

[Ipenmer «Xumust B mpohecCHOHATBHOM AESITEIbHOCTID UMEET
MEXIUCIMIUIMHAPHYIO CBSI3b ¢ Y4EOHOM TUCIUIUTMHON «O0111e KOMIIETEHIIU
npodeccroHaiay 001enpoheCCHOHAILHOTO ITUKJIA B YaCTH PA3BUTHS YNTATEIHCKOM,
€CTECTBEHHOHAYYHOM IpaMOTHOCTH, a TakxKe (POpMUPOBaHUS OOIIMX KOMIIETEHIIMH B cdepe
paboTsI ¢ nH(pOpMaIHEH, CaMOOPTraHU3ALMU U CAMOYIIPABJICHUS, KOMMYHHUKAIIH.

ConeprkaHue npeaMeTa HapaBiIeHO HAa JOCTUKEHNE JIMYHOCTHBIX, METAPEAMETHBIX
U MIPEIMETHBIX Pe3yJIbTaTOB 00y4eHus, periamenTupoBanHbix GI'OC COO.

B mpoduibHy0 COCTaBISIIONIYI0 TIO TMPEAMETYy BXOAUT MPo(ecCHOHATBLHO
OPHEHTHPOBAHHOE CO/IEPKaHKe, He00X0oauMoe Tt (GOPMHUPOBAHUS Y OOYHAIOIITIXCS OOIIHX
U MIPO(PECCHOHATBHBIX KOMITETEHIINH.

B nensix moarotoBku o0yvaromuxcst K Oyayiieit npodeccnoHanbHON NeATeIbHOCTH
NpY U3Y4YEHUH y4eOHOro mpeamera « XUMHs B MPOECCUOHANBHON EATETbHOCTIY) 0c000€
BHUMAHUE YAESETCS YMEHHMIO HCIOJIb30BaTh JIOCTHIKEHHSI COBPEMEHHOW XHMUYECKOU
HayKd M XUMHYECKHX TEXHOJOIMH MPUMEHUTENbHO K BBIOpaHHOW mpodeccroHaTbHON
JIeSITEIbHOCTH, ~ COOMIOIGHUIO  TpeOoBaHWM  OE30MacHOr0  BBIIOJHEHUS PadOT U
HKOJIOTMYECKOM Oe30MacHOCTH.

B nporpamme no npeamety «XuMus B MpodeCcCHOHAIBHON JESTEIHHOCTIY,
peam3yeMoi Tpy TOJIrOTOBKe oOy4Jaromuxcs 1o crennanbHoct 15.02.14. OcHamienue
CpPEICTBAMM aBTOMAaTH3allMd TEXHOJIOTMYECKUX IPOLECCOB W IPOU3BOACTB (B
XUMHUYECKOH U HEPTEXUMHUUYECKON MPOMBIIUIEHHOCTH) MPO(UILHO-OPUEHTUPOBAHHOE



coJlep>KaHNe HAXOJIUT OTpakeHue B paznene 1. OOmas u HeopraHuyeckas XUMHS B
temax 1.4. Bona. PactBopsl. 1.7. Mertamibl 1 HemeTaiuibl; B pasnene 2. OpraHnyeckas
XUMUS B TEMAX VYrieBoaopoasl U UX NPUPOJHBIE UCTOYHUKH, 2.4.
A3o0TOcoepKalnue oprannueckue coequuenus. [lonumepsi.

1.4. IlnannpyemMsble pe3yabTaThbl 0CBOCHHMS Y4eOHOI0 MpeMeTa
B pamkax nporpamMMbl y4eOHOTO TipeameTa « XuMus B IpoheCcCHOHaIbHON
JEeATENBHOCTH» O0YYAIOIIMMUCS OCBAaUBAIOTCS JINYHOCTHBIE, METAIIPEIMETHBIE U
IPEIMETHBIE PE3YJIBTATHI B COOTBETCTBUM € TpeboBaHussMUu PI'OC cpennero ood1iero
oOpazoBanus: tuuHocTHbie (JIP), metanpeamernsie (MP), mpeameTrHbie 1151 6a30BOTro
ypoBHs u3yuenus (I1P 0). B pamkax nporpamMmmsl yueOHON AUCIMIIMHBI
oOy4aromumucs: ocBauBarotcs JinuyHoctHole (JIP), meranpeamernsie (MP) u
npeaMeTHbIE pe3ybTaTsl 6a30Boro ypoBHs (IIPB) B cooTBeTcTBUM ¢ TpeOOBaHUSIMU
®I'OC cpennero ob1ero oopa3zoBaHus

Kogbl MnhaHupyemble pe3ynbTaTbl OCBOEHUA AUCLUNAMHBI BKAIOYAIOT:
pe3ynbTaToB
NP 04 chpopMMPOBAHHOCTb MUPOBO33PEHMSA, COOTBETCTBYIOLLETO

COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKM N 06LLECTBEHHOM
NPaKTUKKN, OCHOBAHHOIO Ha ANanore Ky/ibTyp, a TaKKe Pas/inyHbIX
¢$opm 06LLLECTBEHHOIO CO3HAHWUSA, OCO3HAHWE CBOEro MecTa B
MOJIMKY/IbTYPHOM MUPE;

NIP 05 cpOopMMPOBAHHOCTb OCHOB CAaMOPa3BUTUSA U CAMOBOCMUTAHMA B
COOTBETCTBUM C 06L,EeYEN0BEYECKUMM LLEHHOCTAMM U aeanamm
rpa’k4aHCcKoro obLecTsa; roTOBHOCTb M CMOCOBHOCTL K

CaMOCTOATENIbHOM, TBOPYECKOMN 1 OTBETCTBEHHOW AeATeIbHOCTY;

NP 06 TONIepPaHTHOE CO3HaHMe U NoBeaeHMe B NONNKYIbTYPHOM MUpe,
rOTOBHOCTb M CMOCOBHOCTb BECTM AMANOT C APYIMMWU NHOABMU,
[0CTUTaTb B HEM B3aMMOMOHUMAHMA, HAXo0AUTb 0bLMe uenu u
COTPYAHMYATb ANA UX AOCTUXKEHMA, CNOCOBHOCTb NPOTUBOCTOATD
NAEO0JIOTNM SKCTPEMM3MA, HALMOHAIN3Ma, KceHodobuu,
OVUCKPUMMHAUMM MO COLMANBHBIM, PENUTMO3HBIM, PAaCOBbIM,
HALUMWOHA/IbHbIM NPU3HaKaM U APYrMM HEraTUBHbIM COLIMAJIbHbIM
ABNIEHUAM.

NP o7 HaBbIKWN COTPYAHNYECTBA CO CBEPCTHUKAMU, AeTbMU maagLlero
BO3pacTa, B3pOoC/ibiMn B 06pa3oBaTenbHOM, 06LWecTBeHHO
NnosesHol, yuebHo-1UcceN0BaTe/IbCKOM, MPOEKTHOM N APYTnX
BMAAX AEATENbHOCTU.

1P 09 rOTOBHOCTb M CNOCOBHOCTb K 06pa3oBaHMio, B TOM YMcne
camoobpa3oBaHu1Io, Ha NPOTAXKEHUN BCEN }KU3HWU; CO3HATEIbHOE
OTHOLUEHME K HenpepbiBHOMY 06pa3oBaHMIO KaK YCI0BUIO
ycnewHon npodeccnMoHanbHOM 1 obLLeCcTBEHHOM AeATeIbHOCTH.

NP 13 OCO3HaHHbIN BbIbOp ByayLiein npodeccmmn n BO3IMOKHOCTEN
peannsaumnm cobcTBEHHbIX }KU3HEHHbIX M/1aHOB; OTHOLLEHME K




Koabl
pe3ynbTaTtos

MnhaHupyemble pe3ynbTaTbl OCBOEHUA AUCLUNAMHBI BKAIOYAIOT:

npodeccnoHanbHoOM AeATeNbHOCTM Kak BO3MOXHOCTM y4yacTus B
PELIEHUM NNYHbIX, OBLLLECTBEHHbIX, FOCYAaPCTBEHHbIX,
obueHauMoHanbHbIX Npobaem

NP 14

chOPMUPOBAHHOCTb SKONIOTMYECKOTO MbILINEHWUS, NOHUMAHUSA
B/IMAHMA COLMANBbHO-9KOHOMMUYECKMX NPOLLECCOB Ha COCTOAHME
NMPUPOAHON U COUMANbHOW Ccpeapbl; NPUobpeTeHmne onbiTa 3KON0ro-
HanpaB/IeHHOW AeATeNbHOCTMH;

JInyHOCTHDbIE pe3ybTaTbl Nporpammbl BocnuTaHua (/IPBP)

/IPBP 10.1

3a60TALLNICA O 3aLMTe OKPYIKatoLWEen cpeabl.

NPBP 15

CTpeMALLMNCA K CAMOPa3BUTUIO U CAMOCOBEPLLEHCTBOBAHMUIO,
MOTUBMPOBAHHbIN K 0By4YeHWUIO, K COLUANbHOM U
npodeccMoHanbHON MOBUIBHOCTU Ha OCHOBE BbICTPaMBaHUA
XM3HEHHOM N NPOdECCMOHANbHON TPAEKTOPUMN.

[eMOHCTPUPYIOLWNIA MHTEPEC N CTPEMIEHME K NPOdECCUOHANbHOM
AeATeNbHOCTU B COOTBETCTBUMN C TPeHOBaHUAMM COLMANbHO-
9KOHOMMYEeCcKoro pa3suTma Camapckoi obnactu.

NPBP 17

OCO3H8IOLU,VI17I LEHHOCTUN NCNOJZIb30OBAHNA B cobcTBeHHOM
AeATENbHOCTU MHCTPYMEHTOB U NPpUHUMNNOB 6epe>KﬂMBOI'O
npon3soacTaa.

MeTanpeameTHble pe3ynbtatbl (MP)

MP 01

YMEHWE CaMOCTOATENIbHO ONPeAENATb LeNn AeATENbHOCTU U
COCTaB/IATb NaHbl AEATENbHOCTU; CAMOCTOATE/IbHO OCYLL,ECTBAATD,
KOHTPOIMPOBATb M KOPPEKTUPOBATb AEATENbHOCTb; UCMO/1b30BaTb
BCE BO3MOMKHbIE Pecypcbl 410 AOCTUNKEHWUA NOCTaBNEHHbIX Lenel n
peanM3aunmn NNaHoB AeATeNIbHOCTU; BbIOUPATb yCrelHble
CTpaTerMu B pas/IMYHbIX CUTyaLLUAX.

MP 02

yMeHMe NpPoAYyKTUBHO 06LLaTbCA M B3aMMOAENCTBOBATL B NpoLecce
COBMECTHOW AeATENIbHOCTU, YYNTbIBATDL MO3ULUKN APYTUX
YYaCTHUKOB AeAaTeIbHOCTU, 3GPEKTMBHO pa3peLlaTb KOHPAUKTDI.

MP 03

B/1aZleHMe HaBblKaMM NO3HaBaTebHOM, y4ebHO-
McCcNenoBaTeIbCKOM M NPOEKTHOM AeATENbHOCTU, HaBblKaMM
paspeleHmna npobiem; cnocoObHOCTb M TOTOBHOCTb K
CaMOCTOATENbHOMY MOWUCKY METOAO0B PeLLleHUA NPaKTUYECKUX
33434, NPUMEHEHMIO PA3NINYHbIX METOA,0B MO3HAHUA.

MP 04

FOTOBHOCTb M CMOCOBHOCTb K CAMOCTOATENbHOM MHOOPMALLMOHHO-
Nno3HaBaTe/NIbHOW AeATENbHOCTU, BAafeHNE HaBbIKaMU NOyYeHUA
HeobxoaMmon MHGopMaLUK U3 CNOBAPEN PasHbIX TUMOB, YMEHMUE
OPUEHTMPOBATLCA B PA3/INYHbBIX UCTOYHMKAX MHPOpMaLUK,
KPUTUYECKM OLEHNBATb U MHTEPMNPETUPOBATL MHDOPMALMIO,




Koabl
pe3ynbTaTtos

MnhaHupyemble pe3ynbTaTbl OCBOEHUA AUCLUNAMHBI BKAIOYAIOT:

nony4yaemyro n3 pas3sinvyHbiX UICTOYHNKOB.

MP 05

yMeHMe UCnoib30BaThb cpeacTBa MHOOPMALMOHHbBIX U
KOMMYHUMKaLMOHHbIX TexHonorni (ganee - UKT) B pewweHnu
KOTHUTUBHbIX, KOMMYHMKATUBHbIX M OPraHU3aLMOHHbIX 33434 C
cobntogeHnem TpeboBaHM SPrOHOMMKM, TEXHUKKM Be3onacHoCTH,
rMrMeHbl, pecypcocbepekeHns, NPaBoBbIX U STUYECKUX HOPM, HOPM
MHbOPMALMOHHOM Be30nacHoOCTM.

MP 08

B/1agAeHNE A3bIKOBbIMU CpeacTtBamMu - yMeEHUE ACHO, NIOTUYHHO U
TOYHO M3N1araTb CBOK TOYKY 3peHUA, UICNOJ1b30BaTb a4€KBaATHbIE
A3bIKOBbIE CpeacTBa.

MP 09

BNaAeHNEe HaBblKaMW NO3HABATE/IbHOM pedNeKCUM KaK OCO3HaHMA
COBepLUaeMblIX AeNCTBMIN U MbICINTE/NbHbBIX NPOLLECCOB, UX
pe3yNbTaToB M OCHOBAHWM, rPaHMUL, CBOEro 3HAaHMA N HE3HAHMUSA,
HOBbIX MO3HABATE/IbHbIX 33434 U CPEACTB UX AOCTUKEHMA.




10

ITP 6 01

c(hopMUPOBAHHOCTD MPECTABICHUI O XUMUHU KaK YaCTH MHUPOBOW HAYKH U €€ MECTE B
MHUPOBOM MPOMBIIIJIEHHOCTH U COBPEMEHHOMN IUBUIIN3ALINH;

I1P 6 02

c(hOpMUPOBAHHOCTD MPEACTABICHUN 0O XUMUYECKHUX MTOHATHUSAX U 3aKOHAX,
MO3BOJISIOIIMX ONMKMCHIBATh U U3y4YaTh Pa3HbIE MIPOLIECCHI U SIBJICHUS; IOHUMaHUE
BO3MOKHOCTH XUMHYECKON HAyKH B Pa3BUTUH MUPOBOM MPOMBILIUIEHHOCTH U 00IIeCTBa
B 1IEJIOM;

ITP 6 03

BJI1aACHHUC 3aKOHAMU 110 XUMHH, 3HAHUAMUA CBOICTB U CHOCO6OB MOJIyUCHHA IPOAYKTOB
XUMHYECKOT'O IMTPOMU3BOACTBA, YMCHHUEC UX ITPUMCHATEL B HpaKTH‘ICCKOﬁ OCATCIIBHOCTHU C
cOOJII0ICHHEM HOPM IKOJIOTHYECKOMN 0€30MacHOCTH;

ITP 6 04

BJIaJICHUE CTAHJAPTHBHIMH NIPHEMaMH PEIIeHUs] XUMHUUECKUX YpaBHEHUH U 3a/1a4,
UCIIOJIb30BaHUE T'OTOBBIX KOMIIBIOTEPHBIX POTPaMM, B TOM YHUCIIE I TOMCKA ITyTH
pelieHus;

ITP 6 05

C(i)OpMI/IpOBaHHOCTL HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX IIOHATHUAX, crocobax u METOAax
XUMHUYCCKOT'O IMTPONU3BOACTBA,

ITP 6 06

BJIAACHHUEC OCHOBHBIMHA MMOHATUAMHU O XUMHUYCCKUX SABJICHUAX U IIPOLECCAX B PCAJIbHOM
MHUPE; IPUMCHCHHUE IIOJTYYCHHBIX 3HAHUH U YMeHI/Ifl IJig peIICeHud 3aJad C
IMMPAKTHYCCKUM COACPKAaHUCM

ITP 6 08

BJIaJICHUE HaBBIKAMH MCIIOJIb30BAHHS TOTOBBIX KOMIIBIOTEPHBIX IIPOTPAMM IIPH PEIICHUN
3a/1a4;

B mporecce ocBoeHusi mpeamera «XUMUS» Y 00YUYarOIIMXCS 1EJICHANPABICHHO
dbopMupyrOTCS yHUBEpCajbHble Y4YeOHBbIE JEHCTBHS, BKItoYas (GOPMUPOBAHUE
KOMIIETEHIIUM, 00yJaromuxcs B 001aCTH Y4EeOHO-UCCIIEI0BATEILCKON IESITEIbHOCTH,
KOTOpBIE B CBOIO OYepe/ib 00ECTICUNBAIOT MPEEMCTBEHHOCTh (POPMHUPOBAHUS OOIINX
komnerenuuii ®I'OC CIIO.

Bujbl yHuBepcaabHbIX Y4eOHBIX Koasl HaunmenoBanue OK
aefcTBHi OK (B coorBercTBUM ¢ PT'OC CIIO no
®1rOoC COO 15.02.14.0cHanenue cpeacTrBaMu

aBTOMATH3ALUHM TEXHOJOTHYeCKNX
NMPOLECCOB U MPOU3BOACTB (B
XHUMHMYECKOH 1 HepTeXuMUudecKoi

MPOMBIILJICHHOCTH);
PerynatuBHble yHUBepcaibHble yueOHbIE OK 01 BriOupate cnocoObl pemieHus 3aaad
neicTBus (LienenonaraHue, niaHupoBaHUe, npoecCHOHANBHOM  /1E€ATEIbHOCTH,
PYKOBOJICTBO, KOHTPOJIb, KOPPEKIIHS, IPUMEHUTETHHO K pas3InYHbIM
MOCTPOEHNE UHANBUYAIbHON KOHTEKCTaM.
00pa3oBaTeNbHON TPACKTOPHH) OcymiecTBnATh IOMCK, aHaIu3 U
MHTEPIPETALNIO uHpopMaluy,

HEOOXOAMMOM JUTS BBITIOJTHEHHS 33134
npodeccCuoHANBbHOM 1EeATENbHOCTH.

[To3naBarenbHble yHUBEpcaabHble YueOHble | OK 02 OcCyluecTBIATh TIOUCK, aHAJIN3 U
neiictus (popmupoBaHre cOOCTBEHHOM MHTEPIPETALNIO uHpopMaluuy,
00pa3oBaTeNbHON CTpaTErHH, CO3HATEIbHOE HE00XO0IMMOM /ISl BBIIIOJTHEHHUS 33724




dbopmupoBaHUe 00pa30BATEIILHOTO 3aIIPOCa)

KoMMmyHMKaTUBHBIE YHUBEPCAJIbHBIC OK 04 | PaboraTh B KOJUIEKTMBE U KOMaHJE,
y4eOHbIe ACHCTBUS (KOJUICKTUBHAS U 3(PeKTUBHO B3aUMOICHCTBOBATH C
UHIMBUAYAIbHAS IEATEIBHOCTD IS KOJIJIETaMH, PYKOBOJICTBOM,
pelieHus: yueOHbIX, T03HABATEIIbHBIX, KIIMEHTaMH

UCCJICIOBATEILCKUX, IIPOCKTHBIX,
podeCCHOHANIBHBIX 3a1a4)

B nensax noaroroBku o0ydaromuxcs K Oyayuiei npodeccuoHaabHOM
JESTENHHOCTH MPU U3YYCHUH YUeOHOTOo npeaMera « XuMus B IpoecCHOHATbHON
JeSTEHLHOCTIY 3aKia/ibiBaeTcs ocHOBa st (hopmupoBanus [1K B pamkax
peanuzanuu OOII CITO no cnenmansHocTu 1o 15.02.14. OcHalenue cpeictBamu
aBTOMAaTHU3alUH TEXHOJOTUUYECKUX MPOLIECCOB U MTPOU3BOJICTB (B XUMUYECKON U
HEe(PTEXUMUYECKON MPOMBIIIIEHHOCTH )

12
Koasnl IIK HaumenoBanue IIK (B  cooTBeTrcTBHUM ¢ ProcC Cl10
15.02.14. OcHameHue CpeACTBAMH aBTOMATH3AIUHM TEXHOJOTMYECKHX
NMpoueccoB W MPOU3BOACTB (B XHMHYECKOH U HepTeXxMMHUYeCKOu
NMPOMBIIJIEHHOCTH)

OpFaHI/I30BbIBaTb MOHTAK, HAJTAAKY U TCXHUYECCKOE oﬁcnymnBaHne CHUCTEM U
CpeaACTB aBTOMATHU3AIIMHA:

IIK 3.4 OpraHu3oBbIBaTh BHINOJIHEHUE ITPOU3BOICTBEHHBIX 3aIaHUH MTOJYMHEHHBIM
MIEPCOHAIIOM.

B mpomecce ocBoeHHMs ~mpeaMmera «XUMHUS B MPOQECCHOHATBHON
NEATEILHOCTH» Y O0YyJaronIuxcs IeICHANPaBICHHO (DOPMHUPYIOTCS YHUBEPCAIbHBIC
yueOHble neicTBusa (nanee — YVY]I), Bkimtouas ¢GopMHpOBaHHWE KOMIIETEHIIMN B
o0acT y4eOHO-UCCIIEI0BATENbCKONM U POEKTHOM N1EeATENbHOCTH, KOTOPHIE B CBOIO
ouepenb O00ECMEeYMBAIOT MPEEMCTBEHHOCTh (POPMHUPOBaHUS OOMUX KOMIETEHITUH
dI'OC CIIO.

dopmupoBaHue YV OPUCHTUPOBAHO Ha pohecCHOHATBEHOE
caMOOTpe/IeNieHne 00yJaroluXcs, pa3BUTHE 0a30BBIX YMPABICHUECKUX YMEHUH IO
TUTAHUPOBAHMIO U MTPOSKTUPOBAHHIO CBOETO MPO(HECCHOHATLHOTO Oy AyIIETO.
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2. OFBEM YYEBHOI'O ITIPEJIMETA U BUJIbl YYEFHOU PABOThHI

& Oo0bem

Buna yueOHo# padoThbl

B Yacax
O0bem oOpa3oBaTeJIbHOM NPOrpamMMbl  Y4eOHOIO 108

npeamera

OcHoBHOE coaep:KaHue 86
BT. 4.:
TeopeTH4YecKoe o0yueHue 50
J1a0opaTopHbIe/IPAKTHYECKUE 3AHATUSA 36
IIpodeccnoHaIbLHO OPUEHTHUPOBAHHOE COJIEPKAHUE 22
B T. Y.
TeopeTHYecKoe o0yuyeHue 14
JadopaTopHble/IPaKTHYeCKHEe 3aHATUSA 8
IIpome:kyTouHas aTTecTanus
(nnddepeHpoBaHHbIii 324€T)

12




COAEPXKXAHME U TEMATUYECKOE INTAHUPOBAHUME YYEBHOI'O
HNPEIMETA
«XUMUA B MPOPECCUOHAJIBHOM JEATEJABHOCTH.»
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HaumenoBanue | Conep:kanue yueOHOro Matepuasia u ¢popmsbl opranuzanuu | Oobém Koa 1muHOCTHBIX
Pa3ae/IoB M TeM | AeATEeJLHOCTH 00y4aroIuXcs B Kon Koz pe3yapTaToB
yacax | 00pPa30BaTeJILHOTO | 06Pa30BaTe/IbHO | peaau3anuu
pesyastata ®I'OC | ro pesyabrara NporpaMmbl
CO0O @I'oC CI110 BOCNIMTaHUSI/HANIPaB
JICHUS BOCIIMTAHUSA
Pa3pea 1. 60
Paznen | 60
Ob6mas u
HEOpraHuYecKas
XUMUS
Tema 1.1. Copep:kanue y4e0HOIr0 MaTepHuaJia 7
OCHOBHEBIE Beenenue. Hayunble ~ MeToapl  TO3HAHUS ~ BEHIECTB U JIP 04, 09,13; OK 01, OK 02. | ITo3H/JIPBP 13;15.
MIOHATHS U XUMUYECKUX SBJICHUH.  3HAYeHUWE XHUMHUHM IIPU OCBOCHUHU 4 MP 01-02; OK 04.
3aKOHBI XUMUH npodeccuit CIIO u crnenuanpaocTeit CIIO TeXHHYECKOTO IIP 6 01, 02,04.
npod s mpodecCHOHANTBHOTO 00pa30BaHUS.
Ponv sxcnepumenma u meopuu 6 xumuu. Mooeruposanue
XUMUYECKUX NPOYECCO8.
OcHoBHbIE TOHATHA XUMUHU.  BemectBo. ATom. Monekyina.
XHUMHUYECKUH HIIEMEHT.
Annorponusi. IIpocThie U COKHBIE BEIIECTBA. XUMUYECKUE
3HAKU U (POPMYJIBL.
OTHOCUTENIbHBIE ATOMHASI U MOJIEKYJIIpHASI MACCHI.
KonnuecTBo BenecTna.
Kauecmeennwiii u konuuecmeennwviti cocmaeg geujecms.
IIpakTHyeckue 3aHATHS 3 JIP 04, 09;

14




[Tpaktuueckoe 3ansTueNel PacuerHble 3aaun HAa HAXOXKICHHE MP 01, 02, 04; OK 01, OK 02. | ITo3H/JIPBP 15; 16
OTHOCHTEJHHOI MOJEKYIISIPHOH MacChl, ONpe/ie/ieHNe 1P 6 01-04, 06; OK 04.
MacCOBOH JI0JIM XMMHYECKHX JIEMEHTOB B CII0’KHOM BEIIECTBE.
[Ipaktuueckoe 3anstueNe2 Mcnonp3oBaHue 3akoHa
COXpaHEHHUsI MacChl BEIIECTB MPU HAITUCAHUU ypaBHEHUI
XUMHYECKUX PEAKIUI
[Ipaktueckoe 3ausTueNe3 Pemienue 3aa4 ¢ UCMOIB30BaHUEM
MOHATUN  «KOJMYECTBO  BEIIECTBA», «MOJSIpHAs —Maccay,
«MOJISIPHBIN 00beM», «9HCII0 ABaragpo»
Tema 1.2. Coaep:xaHue y4eOHOro MaTepuaJia
Iepnomnueckuii | [lepuonuyeckuii 3axkoH /. 1. Meneneesa. JIP 04, 05; OK 01, OK 02. | ITo3H/JIPBP 15; 16
3aKOH 1 Omxkpoimue /[. U. Menoeneeswvim Ilepuoouueckoeo 3axonua. MP 01, 03, 09; OK 04.
Ilepuonueckas Ilepuoouuecxuti 3axon 6 hopmyauposxe /. U. Menoeneesa. TP 6 01-04.
cucremMa
UMITICCKIX Ilepuoouueckas madbauya XumMuieckux 21emMeHmos —

anemenToB J[.M.
Menneneesa nu

CTPOCHUC aTOMa.

epaguyeckoe omobpasicenue nepuooudecKoeo 3aKoHa.

CrpykTypa nepuoandeckoi TabInIbl: Nepruos! (Majble 1
Oosb1Ke), TpyNIbl (TJIaBHAs U TOOOYHA).

Ctpoenue atoma u [lepuoanueckuii 3akon /. 1. Menneneena.
Amom — cnoxcnas wacmuya. Aopo (npomonuvl u HellmpoHsl) u
9neKmpoHHas obonouxka. Mzomoneoi.

Cospemennas popmynupoBka [leproamueckoro 3akoHa.
3nauenue Ilepuoouueckozo 3axona u llepuoouueckoti
cucmemsl xumuyeckux snemenmos J{. U. Menoeneesa ons
PA38UMUsL HAYKU U NOHUMAHUSL XUMUYECKOU KAPMUHblL MUpd.

HpaRanecmle 3aHATHUA
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[Tpaktuueckoe 3anstue Ned

Ctpoenne aroma.

CocraBiieHre 3JIEKTPOHHOTO CTPOEHUSI AaTOMOB.
[IpakTuueckoe 3austue NeS

Oco0eHHOCTH CTPOEHHS 3JIEKTPOHHBIX 000JI0UEK aTOMOB
3JIEMEHTOB MAJIbIX U OOJBIINX NMEPUOIO0B (IIEPEXOAHBIX
AJIEMEHTOB).

[IpakTnueckoe 3anarue Neb

[TonsiTue 06 opbuTansx. s-, p- u d-opourtany.

JIP 04, 07,
MP 01, 02, 04;
ITP 6 01-04, 06.

OK 01, OK 02.
OK 04.

[To3H/JIPBP 15; 16
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Coaep:xaHue y4eOHOro MaTepuaJia

Tema 1.3.
Ctpoenue
BEIIETBA

HMonHas xuMu4ecKas CBSI3b KaK CBS3b MCKAY KaTUOHaMH U
AHUOHAMH 3a CYECT JSJICKTPOCTATHYCCKOI'O INPUTKCHU.
CrereHb OKUCIICHUS.

Honnbie kpuctamumieckue pemerkd. CBOHCTBa BEIIECTB C
MOHHBIM TUIIOM KPUCTAJUIMYECKON PELIETKH.

KoBasieHTHast xuMuueckast CBsI3b. MexaHu3M 00pa3oBaHMs
KOBAQJICHTHOM CBS3U (OOMEHHBIN M TOHOPHO-aKIIETITOPHBIN).

DNeKTpooTpULATEIbHOCTh. KOBaseHTHBIE MOIspHAS U
HETOJISIpHAs CBA3U.

CBolicTBa BCIHICCTB C MOJICKYJIAIPHBIMH U aTOMHBIMU
KpUCTAJTNIMICCKUMHU pCHICTKAaMU

Merammueckasi  CBsi3b. MeTauiMdeckass KpUCTATUYECKast
peleTka U MeTalIMYecKass XUMHUYecKas CBsi3b. Duznyeckue
CBOICTBa METAJIIOB. BoiopoaHas cBs3b.

IpakTnyeckue 3aHATHS

[IpakTuueckoe 3austue Ne7

OrnpeseneHre XUMUYECKOM CBS3U B coeiMHeHUX. VoHHas
CBS3b.

[Ipaktuueckoe 3anstue Ne®

Onpenenenre XUMUYECKOU CBSI3U B COSTMHEHUSX.
KoBanientHas cBsizb. MeTtaminueckasi, BOAOPOIHbIE CBS3H.
[IpakTuueckoe 3anstre Ne9

Pemienue TecToBBIX 3a1aHUN.

JIP 04, 09;
MP 01,04,09;
ITP 6 01-04

JIP 04, 09;
MP 01,04,09;
1P 6 01-04

OK 01, OK 02.
OK 04.

OK 01, OK 02.
OK 04.

TlosH/JIPBP 15; 16

[To3H/JIPBP 15; 16
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1 2 3 4 5 6
Conep:kaHue y4e0HOI0 MaTepuaia 10
IIpodeccnonaibHOE OPHEHTHPOBAHHOE COAEPKAHMNE
Bopna. PactBopsl. PactBopenue. Boga kak pacTBOpUTEb.
PactBopuMocCTh BEHECTB. JIP 04. 09. 13: OK 01, OK 02.
Temal 4. HachlieHHbIe, HeHACBILIEHHbIE, HEPECHIEHHbIE PACTBOPEL. MP 01. 02 04- OK 04. [osH/JIPBP 15; 17
Bona. PacTBOPEI | 3apicuMocTh pacTBOPHMOCTH Ia30B, KUAKOCTEH U TBEPIBIX 1P 6’01—’06 ’ OxH/JIPBP 10.1
BEIIECTB OT Pa3IMYHBIX PakTopoB. MaccoBas 10 IK 3.4
PacTBOPEHHOI'O BEIIECTBA.
JIP 04, 09, 13; OK 01, 0K 02. | ITo3H/JIPBP 15; 17
MP 01, 02, 04; OK 04. OxH/JIPBP 10.1
DEKTPONUTUYECKAS JUCCOLUAIIMS. DIEKTPOIUTHI U IIP 6 01-06

HCIJICKTPOJIMUTHI.

DJIEKTPOJIUTHYECKAS JTUCCOIIHAIIHA. MexaHu3MEI
BHeKTpOHHTquCKOﬁ JUucconualiin aJist BEUIECTB C pa3JII/I‘-IHI>IMI/I
TATIAMH ~ XUMUYECKOH  CBsI3W. [ udpamupoeanuvle  u
Hecuopamuposanuvie uoHvl. CmeneHnv 1eKmpOIUMUYECKOU
ouccoyuayuu. Cunvbhvie u cirabvie snekmpoaumsi. OcHoBHblE
NONOJICEHUsL  Meopul  SJIeKMPOIUMUYECKOU  OUCCOYUAYUU.
Kucnomul, ocnosanusi u conu Kax 21eKmpoaumai.

18




2 3 4 5 6
IlpakTH4yecKkue 3aHATHS 1 JIP 04, 09; OK 01, 0K 02. | ITosH/JIPBP 15; 17
[Tpaktrueckoe 3anstue Ne 10. CoctaBieHue ypaBHEHHE MP 01, 02, 04; OK 04.
peaxiuii SMeKTPOTUTHUECKON AUCCOIHAIINU IEKTPOIUTOB - I1P 6 01-04;
KHCJIOT, OCHOBAHUM, COJICH.
Cocmasnenue ypagueHull UOHHO20 0OMeHa
JlabopaTopHblie padoThl
ITpodeccrnonaibHOE OPHEHTHPOBAHHOE COJIEPKAHUE 4
JlabopaTtopnast padotaNel 4 JIP 04, 09, 13,14; | OK 01, OK 02. ITo3H/JIPBP 15; 17
Boga. PactBopsl. Ilpurorosienue pacTsopa 3a1aHHOM MP 01, 02, 04; | OK 04. OxH/JIPBP 10.1;

TP 6 01-06; IIK 3.4

KOHICHTpAaunu
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1

2

Tema 1.5
Knaccudukanus
HEOPTaHUYECKUX
COCIUHCHHUHN 1
UX CBOMCTBA.

Conep:xanue y4e0HOro MaTepuaia

Oxkcunbl u ux cBoiictBa. Kitaccudukanus okcumos.
XuMu4eckue cBoicTBa OKCUAOB. [lomyuenue okcuaoB.
Kucnoter u ux cBoiictsa. . Knnaccudukarus Kucior.
OcHOBHBIE CTIOCOOBI MOTYYSHHS KUCIOTHI.

OcHoBaHus U UX CBOMCTBA. OCHOBHBIEC CITOCOOBI MTOTYUCHUS
OCHOBaHUI.

Conu u ux cBoiictBa. Conu Kak 3JIeKTpoNIuThL. [ uaponus
coseil. CriocoObI MOMTyYeHHs COMEH.

HpaKaneCKue 3aHATHUA

[Ipaktuueckue 3anarus Nel 1

Knaccudukanus oxcunos Coneobpasyromiue u
HecoseoOpasyrone okcuabl. OCHOBHBIE, aM(OTEpHBIE U
KHCJIOTHBIE OKCU/IBI.

[Ipaktuueckue 3austus Nol2

KucnoTsl Kak 37eKTPOIUTHI, UX KIACCU(PHUKALNS MO PA3TUYHBIM
npu3HakaM. OCOOEHHOCTH B3aUMOICUCTBUS
KOHLICHTPUPOBAHHOW CEPHOM U a30THOM KUCIIOT ¢ METaJUIAMH.
OcHOBaHUA KaK 3JIEKTPOJIUTHI, UX KJIaCCUPHUKALUS 1O
Pa3IMYHBIM NIPU3HAKAM.

[IpaxkTnueckue 3ansaTus Nel3

Counu Kak 3JeKTPOIUTHI, UX KIacCU(PUKAIMS MO PA3IUYHBIM
npu3zHaKkam. ['uapoaus3 cosei.

JIP 04, 09;
MP 01,03, 04;
ITP 6 01-04, 06.

JIP 04, 09;
MP 01- 04;

ITP 6 01-04, 06,09.

OK 01, OK 02.
OK 04.

OK 01, OK 02.
OK 04.

[To3H/JIPBP 15; 17

[To3H/JIPBP 15; 17
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Tema 1.6.
XUMHYECKHUE
peaKuuu.

Coaep:xaHue y4eOHOro MaTepuaJia

Knaccugukaius XuMHUeCKUX peakiui.
DK30TepMUYECKHE U SHAOTEPMHUUYECKUE PEAKIIUH.
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIHH.
OObpaTumocTh XMMHYECKUX peakuuil. OOpaTumbie U
HEOOpaTHMBbIE PEaKIHH.

CkopocTs xuMHUYecKuX peakuuit. [lonarue o ckopoctu
XUMHUYECKHUX PEAKIIHUH.

IpakTnyeckue 3aHATHS

[Ipaktuueckoe 3ansitue Nel4

OrmpeseneHre TUIa peakiuy 10 YPaBHEHUIO PEAKIINU: -
Peakiuu coenuHeHus, pa3oKeHus, 3aMeIIeHus, 0OMeHa. -
OO6patumbie 1 HEOOpaTUMBIE PEAKITUH. -] OMOTEeHHBIE U
TeTePOreHHBIC PEAKIIHH.

Katanutnueckue peakuu.

[IpakTnueckoe 3ansarue NelS

Omnpenenenre ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEBHBIX
peakumii. CocTaBieHHE - ypaBHEHUS HJICKTPOHHOTO OajaHca.

ITpakTrueckoe 3ansatue Nel6

TemoBoit a3 pexT xumuueckux peakuuil. Tepmoxumuueckue
ypaBHEHHUS. 3a6UCUMOCHb CKOPOCTU XUMUYECKUX PeaKyull om
PAa3IUYHBIX hAKMOPO8: NPUPOObL Peazupyioujux 6eujecme, ux
KOHYeHmpayuy, memnepamypbul, NO6EPXHOCHU
CONPUKOCHOBEHUSL U UCNOTIb30BAHUSA KAMATUZAMOPOS.

JIP 04, 09;
MP 01, 02, 04;

ITP 6 01-04, 06.

JIP 04, 09;
MP 01, 02, 04;

ITP 6 01-04, 06.

OK 01, OK 02.
OK 04.

OK 01, OK 02.
OK 04.

[To3H/JIPBP 15; 17

[To3H/JIPBP 15; 17
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Tema 1.7.
Mertannsbl.
Hemetaminl.

Coaep:xaHue y4eOHOro MaTepuaJia

=]

IIpodeccnonaIbHOE OPHEHTHPOBAHHOE COACPKAHME

MerTansl.

Ocobennocmu cmpoenust amomos u Kpucmainos. Quzuueckue
ceoticmea memannos. Knaccugurayus memanios no
PA3TUYHBIM NPUSHAKAM.

XHWMHUYECKHE CBOMCTBA METAJIIOB. 3HeKTpOXI/IMquCKI/Iﬁ pAx
HaHpH)KeHI/Iﬁ MCTaAJIJIOB. MeTaJ'IJ'IOTepMI/ISI.

OO6mwme crmocoOb! MOTYYSHHS METAJIOB.

Ionamue o memannypeuu. [lupomemannypeus,
euopomemaniypeus u snekmpomemaniypeus. Cniagwl uepHuie u
yeemmole

Hemeramisl.

IIpakTH4yeckne 3aHATHA

[IpakTunueckoe 3ansatueNel7

«Pernienne TecToB, IKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
Meramibl.»

[IpakTnueckoe 3anaTueNel§ .

«Perienue TecToB, SKCIEPUMEHTANIBHBIX 3a]1a4 110 TEMe
Meramibl.»

ITpakTuueckoe 3ausaTueNe20
KonTponbsHas pabora mo pazueny « O61mas u
HEOPraHUYECKasi XUMUS».

JIP 04, 09, 13;
MP 01, 02, 04;
ITP 6 01-04, 06;

JIP 04, 09, 13;
MP 01, 02, 04;
ITP 6 01-04, 06;

OK 01, OK 02.
OK 04.
IIK 3.4

OK 01, OK 02.
OK 04.

TosH/JIPBP 15; 17
xH/JIPBP 10.1;

[To3H/JIPBP 15; 17

Hroro

60
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Paznea 2. 48
Oprannveckas
XUMMUS
Tema 2.1. Coaeprxanue y4eOHOro MaTepuaJia 8
OcHoBHBIE [IpenmeT opraHnYeCcKO XUMUHU. JIP 04, 09; OK 01, OK 02. | IIo3H/JIPBP 15; 17
TOHATHS IIpupoonvie, uckyccmeenHvle u CUHMemu4ecKue Op2aHudecKue 4 MP 01, 04; OK 04. OxH/JIPBP 10.1;
OpraHHieCKoH sewjecmsa. CpagneHue opeaHuyecKux eeujecms ¢ TP 6 01-04,06;
XUMUU U TEOpUs
cTpoeHs Heop2aHuyecKuUMU.
OpraHHYeCKHX BanenTHOCTh. XMMHUECKOE CTPOCHUE KaK MOPSIIOK
CoeIMHeHuiH COEJTMHEHHS aTOMOB B MOJICKYJIbI 110 BAJICHTHOCTH.
(Teopus A.M. Teopus cTpoeHHs OpraHUYECKUX coequHeHn A. M.
byrneposa) Bytneposa. OcHOBHbIC IIOJI0KEHUSI TEOPUUA XUMUUYECKOTO
CTPOEHHUS.
Knaccugukarus opraHMuecKix BeIIecTB.
Knaccughuxkayus eewecms no cmpoenuio yenepooHozo ckeiema
U HanU4uI0 QYHKYUOHANLHBIX 2pynn. 1 oMono2u u 20MoN02us.
Hauana nomenxnamypor IUPAC.
I[IpakTHyeckue 3aHATHA 4
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[TpakTuueckoe 3anstue Ne2 1

Teopus A.M. bytnepoa. CocTaBieHue CTpyKTypHBIX (GpopmMyit
OpPraHUYECKUX BEILECTB.

ITpakTnueckoe 3ansaTue Ne22

Xumudaeckue GOpMyITbl 1 MOJEIN MOJIEKYJ B OpTraHUIeCKOM
XUMHH.

[IpakTnueckoe 3ansaTue Ne23

N3omepust u uzomepsl. XuMuieckue GopMyibl U MOJIENIH
MOJIEKYJI B OPraHUYECKON XUMUU

IIpakTnueckoe 3ansatue Ne24

Krnaccudukanus peakiuii B OpraHn4ecKoil XMMHH.

Peaxyuu npucoeounenus (cudpuposanus, 2anioeenuposanus,
euopozanozenuposanus, cuopamayuu). Peaxyuu omwennenus
(Oecudpupogarus, 0e2uopo2ailo2eHUpo8anus, 0ecuopamayuiL).
Peaxyuu samewenus. Peaxyuu uzomepuzayuu

JIP 04, 09;
MP 01, 04;
ITP 6 01-04, 06;

OK 01, OK 02.
OK 04.

ITo3H/JIPBP 15; 167

Conep:kaHue y4e0HOI0 MaTepuaia

16
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Tema 2.2.
Yraeroaopo bt
U X IIPUPOJIHBIE
HCTOYHHUKH.

ATKaHbl: TOMOJIOTUYECKUH psj, U30MEpUs M HOMEHKJaTypa
AJIKaHOB.

[IpumeHeHne anKaHOB Ha OCHOBE CBOMCTB.

Anxkensl. ['oMosiornueckuii  psn, HM30MepuUs, HOMEHKJIATypa
AJIKEHOB.

IIpodeccuonanbuoe OPHEHTHPOBAHHOE cojiep:KaHMe
[TpuMeHEeHNE aTKEHOB HAa OCHOBE MIX CBOMCTB.

AJNKUHBL. ALICTHIICH. XuMHUECKUE CBOWCTBa
arierunieHa. /I openue, obecyseuusanue OPOMHOU  B0OOWbL,

npuUcoeouHeHull Xi0po8oo0opooa u 2uopamayusi/.

[IpumeHeHne aneTuIeHa Ha OCHOBE CBOMCTB.

JlueHsbl ¥ KaydyKH.

[lonaTne o OMEHaX Kak YTJIEBOJOPOJAX C OBYMS TBOMHBIMU
CBSI3SIMU.

ConpsikeHHBIE JVIECHBI.
MexkitaccoBast U30MEPHs C AIKATUECHAMHU

Apensbl. benzon. Xumudeckue cBoicTBa O€H3071a: TOPEHHE,
peaxkiuu 3aMenieHus (raloreHupoBaHue, HUITPOBAHUE).

[TpumeneHue 6eH3071a HA OCHOBE CBOMCTB.

HpaKaneCRne 3aHATHSA

JIP 04, 09, 13;
MP 01, 02, 04;
ITP 6 01-02, 04, 06;

JIP 04, 09, 13;
MP 01, 02, 04;
ITP 6 01-02, 04, 06;

JIP 04, 09, 13;
MP 01, 02, 04;
ITP 6 01-02, 04;

OK 01, OK 02.

OK 04.

OK 01, OK 02.

OK 04.
IIK 3.4

OK 01, OK 02.

OK 04.

ITo3H/JIPBP 15; 167
OxH/JIPBP 10.1;

TosH/JIPBP 15; 17
xH/JIPBP 10.1;

ITo3H/JIPBP 15; 16

9
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[IpakTnueckoe 3ansatue Ne25

I'omonoruyeckuii psa ankanoB. CoCTaBlIeHHE H30MEPOB.
[IpakTrueckoe 3ansTue Ne26

XUMHUUECKUe CBOMCTBA alKaHOB (METaHa, 3TaHa): TOPEHUeE,
3aMelIeHue, pa3siokeHne, aeruapuposanue. [Ipumenenne
aJIKaHOB HAa OCHOBE UX CBOWCTB.

[IpakTnueckoe 3anstue No27

I'omonoruyeckuii psi ankeHoB. CoCTaBlIeHHE H30MEPOB.
[IpakTnueckoe 3ansatue Ne28

XUMHUUECKUE CBOMCTBA Ha MMPUMEpE ITUIICHA: TOPEHUE,
KaueCTBEHHbBIC peakiuu (0OeciBeUrnBaHne OPOMHON BOJBI U

pacTBOpa N€pMaHraHaTa KaHI/IH), ruaparanuys, InojJinMepu3anus.

OTueH, ero nojayyeHue (IeruJpupoBaHUEM dTaHa,
JIenoMMepU3aLuei MoInITUIICHA).

IIpodeccnonaibHOE OPHEHTUPOBAHHOE COACPKAHUE
IIpakTnueckoe 3ansaTue Ne29

I'omonornyeckuii psn ankuHoB. CocTaBleHHE U30MEPOB.
XHMMHYECKHE CBOMCTBA Ha MPUMEPE allETHIIEHA: TOPEHHUE,
oOecuBeuyrMBaHUE OPOMHOW BOJIBI, TPUCOCTUHEHUI
XJIopoBoopoza u runparauusd. [Ipumenenne anetuieHa Ha
OCHOBE CBOMWCTB.

IIpakTnueckoe 3anarue Ne30

I'omonoruyeckuii psin ankaaueHoB. CocTaBiIeHHUE H30MEPOB.
XuMHUUECKue CBOMCTBAa Ha ImpuMepe OytanueHa-1,3 u
n30mnpeHa: odbeclBeynBaHUE OPOMHOM BOJIbI U MTOJIMMEPU3ALIHS
B Kay4dyku. HaTypaJIbHBII M cUHTETHUECKHE KayuyKH. Pe3uHa,

JIP 04, 09, 13;
MP 01, 02, 04;
ITP 6 01-02, 04, 06;

OK 01, OK 02.
OK 04.

[To3H/JIPBP 15; 17
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1

2

4

5

6

Tema 2.3.
Kucnopoxaconep
JKalue
OpPraHUYeCcKHe
COEIMHEHUS.

Conep:kaHue y4e0HOI0 MaTepuaa

Cmuptel. CTpoeHue. Howmenknatypa. Knaccuduxanms.
@denon. Ouznyeckue W XUMHUYECKHE CBOWCTBA  (heHona.
Anpnerunpl [lorsitue 00 ampaermmax. AJsbIerugHas Tpymmna
KaK (yHKIIMOHATbHAS.

Kap6onoBsie kucnothl. [ToHsATHE 0 KapOOHOBBIX KUCIOTAX.

Kapb6okcunpHas rpymnmna kak ¢GyHKIIHOHATbHAS.

Crnoxubie 3¢upsl 1 xupbl. [lomyuenue cioxxHbIX 3¢upoB
peaxiueit arepudukanuu. CrodicHvle 2¢hupuvl 8 npupooe, ux
sHaueHue. Ilpumenerue Cr0X4CHbIX 2PUpPO6 Ha OCHOBE CBOUCME.
JKupul kax crodicnvle 3¢pupnl. Knaccugurayus

JHcupos. Xumuueckue c80UCMEA HCUPOB: 2UOPOIU3 U
2UOpUposanue HCUOKUX Hcupos. llpumenenue sHcupos Ha OCHO8e
ceoticmas. Mvia.

VYrieBoibl, ux Kiaccudukanys. 3HaYCHHE YTIICBOIOB B )KUBOU
MIPUPOJIE U )KU3HU YEIIOBEKa

Monocaxapuowl (2ntoko3a, ppykmosa),oucaxapuovl
(caxapo3za) u nonucaxapuowl (Kpaxmani u yeanonosa). I noxosa
— gewecmao ¢ 080UCMBEHHOU (YHKYUel — anb0e2udoCnupm.
Xumuueckue c80ticmea enoK03bl: OKUCTIEHUE 8 2TIIOKOHOBYIO
KUCZIOMY, 80CCMAHOBIEHUEe 8 COpOUM, CRUPMOBOe OPOJCEHUe.
IIpumenenue 2110K03bl HA OCHOBE CBOUCME.

Ilonamue o peakyusx HOAUKOHOEHCAYUU U UOPOIU3A HA
npumepe 83aUMONpespaujeruli. 20K03a <> NOIUCAXapuo.

HpaKaneCRne 3aHATHSA

[IpakTuueckoe 3anstue No31

['omonornyeckuit psa. XuMHUUECKHE CBOMCTBA OJTHOATOMHBIX
CHUPTOB Ha MpuMepe 3Ta”oja. [Ipumenenue 3TaHona Ha
OCHOBE CBOMCTB.

[IpakTuueckoe 3aHITUE No32

JIP 04,05, 09;
MP 01, 02, 04;
TP 6 01-04, 06;

JIP 04,05, 09;
MP 01, 02, 04;
ITP 6 01-04, 06;

OK 01, OK 02.
OK 04.

OK 01, OK 02.
OK 04.

[To3H/JIPBP 15; 17
OxH/JIPBP 10.1;

ITo3H/JIPBP 15; 17
OxH/JIPBP 10.1;
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Coaep:xanue yueOHOro MaTepuaJia

14

Tema 2.4.
A3oToconepxka
mue
OpraHuYeCcKHe
COCIHEHMS.
[Tomumepsl.

Amunbl [TonsTie 06 aMuHax. AnudaTHueckue aMUuHbl, UX
KJaccu(uKays 1 HOMEHKJIATypa.

Anunun kax Op2aHU4ecKoe OCHO6AHUE. HOﬂyquue AHUTUHRA U3
Hump06€H30.7ZCl. HpuMeHeHue AHUAUHA HA OCHOBE CBOUICME.

AMWHOKHUCIOTEL. AMUHOKHUCIIOTHI KaK aM(OTepHbBIC
TuYHKITUOHATBHBIE OpTraHMYECKUE

COEAMHEHHS. XMMHUYECKHNE CBOMCTBA aMUHOKHCIIOT.
IIpumeneHnue .

Bzaumooeiicmeue co wenouamu, kucromamu u opya ¢ opy2om
(peaxyus nonuxkonoencayuu). Ilenmuonas cesass u
noaunenmuosl. l[lpumenenue amunHoKUCIOm Ha OCHOGe
ceotcms.

IIpodeccnonaibHOE OPHEHTUPOBAHHOE COACPKAHUE
benku. [lepBuuHnasi, BTOpu4Has, TPETUYHASI CTPYKTYPBI OEIKOB.
XuMHYecKue CBOMCTBA OEJIKOB: TOpEeHHE, IeHaTypalys,
THJIPOJIN3, [IBETHBIE peakiuu. buonorunueckue GyHKIUU
OEeIKOoB.

[IpodeccronanbHoe OPUEHTUPOBAHHOE COCPKAHHE
[Tonmumepsl. benku u nmonucaxapuasl Kak OMOTIOIUMEPHI.

JIP 04, 09, 13, 14;
MP 01, 02, 04;
ITP 6 01-06;

JIP 04, 09, 13, 14;
MP 01, 02, 04;
ITP 6 01-06;

JIP 04, 09, 13, 14;
MP 01, 02, 04;
I1P6 01-06;

OK 01, OK 02.

OK 04.

[To3H/JIPBP 15; 17

OK 01, OK 02.

OK 04.

OK 01, OK 02.

OK 04.
IIK 3.4.

[To3H/JIPBP 15; 17

ITo3H/JIPBP 15; 17
OxH/JIPBP 10.1;

HQOQCCCHOHEUILHOC OPHUEHTUPOBAHHOEC COACPKAHUEC

[Imactmaccel. [lonyuenne noauMepoB peakuuein
MOJIMMEPHU3alMU U MOJUKOHAEHCAUUH. TepMOIIacCTUIHbIE U
TEpMOpEaKTUBHbIE IUIacTMacchl. [Ipeacrasurenu miactmace.
Bonoxkna, ux xnaccudukanus. [lomydenne BoJIOKOH.
OtaenpHbIC MPEICTABUTEIN XUMUYECKUX BOJIOKOH.

JIP 04, 09, 13, 14;
MP 01, 02, 04;
ITP 6 01-04, 06,

OK 01, OK 02.

OK 04.
[1K 3.4.

ITo3H/JIPBP 15; 17
OxH/JIPBP 10.1;

JlabopaTopnasi pabora
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JlabopaTopHnas pabota No2 2 JIP 04, 09, 13; OK 01, OK 02. | ITo3H/JIPBP 15; 16
Benku MP 01, 02, 04; OK 04.
ITP 6 01-04, 06;
IIpodeccnonaibHoe OPMEHTHPOBAHHOE COJIePKAHUE 2
JlabopaTopHast paGora Ne3
Pacrmio3naBaHme miacTMacc M BOJIOKOH, JIP 04, 09, 13; OK 01, OK 02. | TTosH/JIPBP 15; 17
B MP 01, 02, 04; OK 04. OxH/JIPBP 10.1;
Jlaboparopnas padora Ne3 [P 6 01-04, 06; [K 3.4.
Pacno3HaBaHue miacTMacc M BOJIOKOH.
IIpakTnyeckune 3aHATHSA 2
[Ipaktuueckoe 3anstue Ne 35. JIP 04, 09, 13; OK 01, 02, 04, | ITosH/JIPBP 15; 17
Amunbl. CpaBHEHUE CTPOEHUS U XUMUYECKUX CBOMCTB MP 01, 02, 04; 08 OxH/JIPBP 10.1;
IIpEEIbHBIX U ADOMAaTUYECKMX AMUHOB. ITP 6 01-04, 06;
[IpakTunueckoe 3anstue Ne 36
Pemenue tectoB O6001IEHNE OPraHUIECKON U
HEOPraHWYECKOW XUMUHU
Bcero 48
Htoro 108
KoncyabTanuu 6
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4. YCJIOBUA PEAJIM3ALIN [TPOT'PAMMDBI YVUHEBHOI'O ITIPEAMETA

TpeGoBaHusA K MUHUMAJIbHOMY MaTE€PHAJIbHO-TEXHUYECKOMY O0ecredeHH 0
Peanu3zanus mporpaMMbl ipeiMeTa TpeOyeT Hanuuusl y4eOHOro KaOMHETa XUMUHU.

O6opynoBanue yueOHOTO KaOMHeTa:

— TI0CaJI0OYHBIE MECTa CTYJICHTOB;

— pabouee MECTO MperoaaBaTers;

— HarjsgHble mocoOus (y4eOHUKH, OIMOpPHbIE KOHCIEKThI-TuTakaTel, [lepuonnueckas
tabmuua J[.M.MenneneeBa, Tabnuia pacTBOPUMOCTH, SJIEKTPOXUMHUYECKHUN psif
HANPSOKEHUN METasioB, CTEHABI, TUAAKTHUYECKH MaTepuai, TECThl, pa3JaTOYHbIN
MaTepuai, KOMIUIEKTHl MPAaKTHYEeCKHX M JIA0OpAaTOPHBIX padoOT, WHCTPYKIUU TI0
TEeXHHKE 0€30MaCHOCTU B KAOWHETE XUMHH);

— CpeICTBa MOKAPOTYIICHUS;

— BBITSDKHOM Kad;

— XHMHYECKasl MOCya U PEaKTUBBHI.

TexHuueckue cpecTBa 00yUeHUS:
— KOMIIBIOTED;
— MYJbTUMEIUNHBIN ITPOEKTOP;
— DKpaH;
— JoctyI K cetu HTepHeT.

NudopmanunonHoe odecnevyenne 00y4eHust

OcCHOBHBIE HCTOYHUKH
g npernoiaBarenen

l. ®denepanbHbiii 3ak0H 0T 29.11.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoi
Oenepanuny. [Ipukaz MunuctepctBa oOpazoBanus u Hayku PO ot 17.05.2012 Ne 413
«O06 yTBepxkneHnu (HeneparibHOr0 TOCYJAPCTBEHHOTO O0pa30BaTEIbLHOTO CTaHAapTa
cpeaHero (IoJHOro) o0uero o0pa3oBaHus».

2. [Ipuka3z MunucrepctBa oOpa3oBaHuss U Hayku P® ot 29.12.2014 Ne 1645 «O
BHeceHuH n3MeHeHuil B [Ipuka3z Munucrepctsa oOpazoBanus u Hayku P® ot 17.05.2012
Ne 413 *“OO6 yrtBepxkaeHuu (QeAepasbHOTO TOCYAapCTBEHHOIO 00pa30BATEIBLHOTO
CTaHAapTa CpeaHero (MOIHOro) 001Iero o0pa3oBaHus ».

3. IMucwemo JlemapramMeHTa rocyAapCTBEHHOW MOJUTHKHU B cpepe MOATOTOBKH pabounx
kaapoB u JIIO Muno6pnayku Poccunm ot 17.03.2015 Ne 06-259 «Pexkomenpanuu 1o
OpraHu3allid TOJYy4YEHHUs CpelHero oO0miero oOpa3oBaHUS B Mpeaeiax OCBOCHUS
oOpa3oBaTeibHBIX MPOTpamMM CpelHero npodecCHoHANIbHOrO o00pa3oBaHUs Ha 0ase
OCHOBHOT'O 00111ero 00pa3oBaHus ¢ yueToM TpeOoBaHUM ¢efepanbHbIX TOCYAapCTBEHHBIX
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00pa30BaTENbHBIX CTAHAAPTOB U MOJIy4aeMOil MPOPECCHH WU CHEIHATbHOCTH CPEIHETO
npo¢eCCUOHATILHOTO 00pa30BaHUS».

s cTyieHTOB

1. lNa6puensa O. C., Octpoymo U. I'. Xumus mis npodeccuit U crieliaibHOCTEH
TEXHUYECKOTO Mpoduiist: yUeOHUK IJisl CTYA. YUpeKIeHuu cpei. npod. oOpa3oBaHus. —
M., 2019.

2. la6puenssa O. C., OctpoymoB U. I'., OctpoymoBa E. E. u ap. Xumwus mnsa
npodeccuil U CHeuuasbHOCTEH €CTeCTBEHHO-HAy4YHOTo Mpoduis: y4eOHUK i CTYA.
yapexaeHuit cpes. nmpod. oopazoBanms. — M., 2019.

3. Tabpuensu O. C., OctpoymoB, CnaakoB C.A. JlopodeeBa H.M. Ilpaktuxym:
y4yebHoe nmocobue i yupexaenuid cpen. [Ipod. oOpazosanus — M.,2019.

4. la6puensa O. C., OctpoymoB U. I'. Xumus jis npodeccuil u crienaibHOCTEN
COLIMATBHO-DKOHOMHUYECKOTO W TyMaHWTApHOrO Tpoduiei: ydeOHHK A CTY.
yupexaeHuit cpen. npod. oopazosanus. — M., 2019.

5. Epoxun IO.M. Xumwus: 3amauu U yrpaxHeHus: ydeO. mocobue s CTyj.
yUpexKIeHHH cpe. npod. oopazoanus. -M.,2019

)_IOHOJ'IHI/ITCJIBHLIC HCTOYHHUKH

JIns npenonaBaTenen

1. Tabpuensu O.C., JlpicoBa I'.I'. Xumus: kHura s mpenojaBaTens: yde0.-MeToj.
rmocooue. — M., 2019.

2. Taopuensu O.C. u ap. Xumusi A npopeccuil U CHenuaibHOCTeH TEXHUYECKOTO
npoduiisa (ANMEKTPOHHOE MPUITOKEHHE).

Jns cryienToB

1. Tabpuensu O. C., Octpoymos U. I'., Cnaakos C. A. Xumus: mocobue Mj1si TOATOTOBKH
k EI'D: yue0. mocobue s cTya. yuapexacHuit cpen. npod. oopazoBanms. — M., 2019.

2. T'abpuenssu O. C., Jlbicoa I'. I'. Xumusa. TecTsl, 3agaun U ynpakxHEHUs: y4eO.
nocobue A CTy. yupexaeHui cpe. npod. oopazosanusi. — M., 2019.

3. Epoxun KO.M. COOpHUK TECTOBBIX 3aJlaHMI MO XUMHUHU: y4ebd. mocodwe s CTY..
Yupexaenuit cpen. npod. oopazoBanus. — M., 2019.

4. Xomuenko I'.I1. [Tocobue no xumun aist nocrynaromux B BY3e1 — M., 2017.

Ilepeyens UHTEpHET-pEcypcoB

www. hemi. wallst. ru (O0pa3zoBaTenbHbIi CAUT 7151 MIKOJIBHUKOB « XUMHUS).
www. alhimikov. net (O6pa3oBaTenbHbIN CalT AJI NTIKOJIHLHUKOB).

www. chem. msu. su (OnexTpoHHas OMOINOTEKA 10 XUMHUH).

www. hvsh. ru (xypaan «Xumus B mkosne»).

www. hij. ru (xypHan «XuMHsI U KU3Hb»

Nk
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5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O
HHPEJMETA

HanmeHnoBaHue o0pa3oBaTe/ibHbIX
pesyabTaToB ®I'OC COO
(npenmetHble pe3yabrTathl — [IP 6;

MeToabl OLIEHKH

ITP 6 01. ChopmupoBaHHOCTH TIPEICTABICHAN
0 XMMHUHU KaK YaCTH MUPOBOW HAYKHU U €¢
MECTE B MHPOBOU MPOMBIIIIJICHHOCTH H
COBPEMEHHOMW ITUBHIITU3AIIHH;

[ToaroroBka npe3eHTaiuii, COOOIIEHUH.
IToaroToBka KOHCIIEKTOB, OTYETOB IO TEMAM.
[IpakTHueckue 3aHATHS.

JIaGopaTtopHbie pabOTHI.

ITP 6 02. ChopMupoBaHHOCTH TIPEICTABICHUN
0 XMMHYECKHUX TIOHATHUSAX U 3aKOHAX,
MTO3BOJISFOIINX OIUCHIBATH U U3y4YaTh Pa3HbIC
npoteccsl U siieHus; [lonumanme
BO3MOXKHOCTH XUMUYIECKOW HAYKU B Pa3BUTHH
MHPOBOH MPOMBIIIUIEHHOCTH U OOIIECTBA B
TIEJIOM.

YcTHbIi omnpoc.

IIpakTrueckue 3aHsTHS.
KonTponbHbie paboThI.
CamocrosTenbHble padoTHI IO TECTaM,
KapTOUYKaM-3aJIJaHUSIM.

ITP 6 03. BnangeHue 3aKOHaAMU 10 XUMUH,
3HAHUSIMH CBOMCTB U CITOCOOOB TOTyYEHHUS
MPOJYKTOB XMMHUYECKOTO TIPOU3BO/ICTBA,
YMEHHUS UX IPUMEHSTH B IPAKTUIECKOMN
JESITEIIBHOCTU C COOJIIOZICHUEM HOPM
HKOJIOTHYECKOM 0€30I1aCHOCTH;

IIpakTHueckue 3aHATHS.
TpeHunru.
TectupoBanue.
KontposbHble paboThI.
JlaboparopHbie pabOTHI.

I1P 6 04. Bnagenue ctaHAapTHBIMU IPUEMaMU
pELIeHUs] XUMUYECKUX YPaBHEHHUH U 33]1ad,
WCTIOJIb30BaHUE TOTOBBIX KOMITBIOTEPHBIX
porpamMMm, B TOM YHCIIE /ISl TOUCKA ITyTH
peleHHS;

[IpakTHueckue 3aHATHS.
TpeHuHru.

TectupoBanue.

KonTponbHbie paboThI.
JIabopaTopHbie pabOTHI.
[IpoBepka qomMamHuX 3a1aHUM.

ITP 6 05. ChopMupoBaHHOCTH TIPEICTABICHUN
00 OCHOBHBIX IMOHATHAX, CII0OCO0aX M METOIaX
XHUMHYECKOTO TIPOU3BOICTBA,

TpeHuHru.
TectupoBanue.
JlabopaTopHbIe pabOTHI.

I1P 6 06. Binanenue OCHOBHBIMU IIOHSITHSIMH O
XUMHUYCCKUX SBICHUSIX U MPOIIECCax B
pETbHOM MHUpE; TPUMEHEHHUE TIOTYyYSHHBIX
3HAHUI U YMEHUH JUIS PEIICHHUS 33134 C
MIPAKTHYECKUM COJICPKAHUEM;

[ToaroroBka cooOleHUH, TPE3EHTAIIUHA.
CamocrosTeNnbHbIe Pa0OThI IO WHAWBHYaTbHBIM
KapTOYKaM-3alaHUSIM.

[ToaroToBKa KOHCIIEKTOB, IO TEMaM.

I1P 6 08. Bnanenue HaBbIKAMU
WCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX

IPOrpaMM IpU pPelIeHUH 3a7au;

[ToaroroBka mpe3eHTaIHid, COOOIIEHUH.
IloaroToBKa OTUETOB IIO TEMAM.

Ipuinoxenue 2
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Cunxponusauus odopasoBareabHbIX pe3yiabTraToB PI'OC COO n ®I'OC CIIO

HaumenoBanue OK, I1K
corjacio ®IroC CI10

HaI/IMeHOBaHI/Ie JJUYHOCTHBIX
pe3yabTaTos (JIP)
corjaacuo ®I'OC COO

HaumenoBanue
MeTanpeameTHbix (MP)
pe3yJabTaToB
corsiacio ®IroC COO

OK 01. Beibupats criocoObl
pelIeHus 3aaaq
npodeCCHOHATTBLHON
JIESITEIIbHOCTH,
MPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM.
OK 02. Ocy1ecTBisTh
MIOWCK, aHATIN3 U
MHTEPIPETALNIO
uH(pOpMaIUK, HEOOXOAUMOM
JUTSI BHITIOJTHEHUS 3a7a4
npodeccCHoHaTbHOM
JIESITEIIbHOCTH.

OK 04. Pabotarts B
KOJUJIEKTUBE U KOMaH/IE,

3P PEKTHBHO
B3alMOJICHCTBOBATE C
KOJIJIEraMH, PYKOBOJCTBOM,
KIIMEHTaMH

[1IK 3.4. Opranu3oBbIBaTh
BBITIOJTHEHHE
MIPOU3BOJICTBEHHBIX 3aJaHUN
MOTYMHEHHBIM [IEPCOHATIOM.

JIP 04. ChopMupoBaHHOCTH
MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH 1 OOIIIECTBEHHON
MPAKTHKU, OCHOBAaHHOTO Ha
Zajiore KyJiabTyp, a TAaKxKe
pasIuYHBIX (HOPM OOIIIECTBEHHOTO
CO3HAHUS, OCO3HAHUE CBOETO
MeECTa B MOJHUKYJIBTYPHOM MHUPE;
JIP 05. ChopMupoBaHHOCTH
OCHOB CaMOpa3BUTHUS U
CaMOBOCITUTaHUS B COOTBETCTBHH
¢ 0011IeYeT0BEYeCKUMU
LEHHOCTSIMU U HJIeaTaMU
rpa)/IaHCKOro OOIIeCTBa;
TOTOBHOCTh U CIIOCOOHOCTH K
CaMOCTOSITEJIBHON, TBOPYECKOU U
OTBETCTBEHHOI 1€ATEIbHOCTH;
JIP 07. HaBblku cOTpyIHHUYECTBA
CO CBEPCTHHKAMH, JIETHMHU
MUTAJIIIIETO BO3PACTa, B3POCIBIMH
B 00pa30BaTEeNbHOM,
0O0I1IeCTBEHHO TOJIE3HOH, yueOHO-
HCCIIEIOBATENILCKOM, TPOEKTHOM 1
JIPYTUX BUAAX AESTEIbHOCTH.

JIP 09. I'otoBHOCTH U
CHOCOOHOCTH K 00pa30BaHMUIO, B
TOM YHCJIe CaMOOOpa30BaHuIO, Ha
MPOTSKEHUU BCEH KHU3HU;
CO3HATEIIbHOE OTHOIICHHE K
HETIPEPHIBHOMY 00Pa30BaHUIO KaK
YCJIOBUIO YCIICIIHON
npoheccuoHaTbHON U
OOIIIECTBEHHOU JIESITCIILHOCTH;
JIP 13. Oco3HaHHbIH BEIOOD
Oymyuieit mpodeccun u
BO3MO>KHOCTEHN peanu3aluu
COOCTBEHHBIX )KM3HEHHBIX
TUTAHOB; OTHOIICHHE K
pohecCuoHaTBHOU
NESITEIIbHOCTH KaK BO3MOXKHOCTH
y4acTusi B PeIICHUH JINYHBIX,
OOIIIECTBEHHBIX,
rOCYTapCTBEHHBIX,
001IeHaIMOHATBHBIX MTPOOIIEM;

MP 01. YMeHne caMOCTOSITETBHO
OTIpEIEIATh 1SN ACATSIBPHOCTH U
COCTAaBJIATH IINIaHbI ACATCIIBHOCTH,
CaMOCTOATENBHO  OCYIIECTBIISAT,

KOHTPOJIUPOBATH "
KOPPEKTHUPOBATh  JEATEIBHOCTD;
UCTIONB30BaTh BCE BO3MOYKHBIE
pecypcsl TSt JOCTIKEHUS
MOCTaBJIEHHBIX nenei U
peanu3zanuu IUIaHOB
TeSITeTbHOCTH; BBIOMpATH
yCIICIITHBIE CTpaTeruu B
Pa3NUYHBIX CUTYAIHX;

MP0O2. VYmeHune mNpPOAYKTUBHO
o0maTbCs M B3aUMOJIEHCTBOBATH
B nporecce COBMECTHOM
JesITebHOCTH, YYUTHIBATh
MO3HWIIMU  JPYTUX  yYaCTHUKOB
NesITeNbHOCTH, 3¢ dhekTuBHO

paspemats KOHQIUKTHL;

MP 03 Bnagenne HaBEIKAMH
MMO3HABATEIbHOM, yueOHO-
HCCIIEIOBATENILCKOM U IIPOEKTHOMN
IEeITEILHOCTH, HaBBIKAMHU
paspernieHus mpooiem;
CIIOCOOHOCTH U TOTOBHOCTD K
CaMOCTOSATEILHOMY TTOUCKY
METO/IOB PEIICHUS MTPAKTUYECKUX
3a/1a4, IPUMEHEHHUIO Pa3TUIHBIX
METO/IOB ITO3HAHUSL.

MP 04. I"'oToBHOCTB u
CIIOCOOHOCTb K CaMOCTOSITEJILHOMU
MH(POPMALIMOHHO-
MMO3HABaTEJILHOM  JCATSIBbHOCTH,
BIIQJICHUE HABBIKAMH TTOJTYYCHUS
HeoOXxoauMol uHGOpMAIMK U3
CIIOBapeil pa3HBIX THIIOB, YMECHHE
OPUEHTHUPOBATHCS B PaA3IMUYHBIX
HCTOYHHUKAX uHdopmaIuu,
KPUTHYECKH OLIEHHUBATH u
WHTEPIPETUPOBATH UHPOPMAILIHIO,
MOJIy4aeMyl0 W3 Pa3JIMYHBIX
HCTOYHHUKOB.

34




Ipuiaoxenue 3

IIpeemcTBeHHOCTH 00pa3oBaTe/ibHbIX pe3yabTaToB PI'OC COO (npeaMeTHBIX) ¢

oOpaszoBareabHbiMu pedyabTatamu ®I'OC CITIO

(mpodeccroHaIbHO-OPUEHTUPOBAHHASL B3aUMOCBSI3b 00111€00pa30BaTEIbHOIO
peaMeTa co CIeHaIbHOCTBIO).

HaunmenoBaHmue HanmenoBaHue HaumeHnoBaHmne HanmenoBaHmue
o0menpodgeccHoHAIbHBIX npogdeccuoHaIbLHbIX npeaMeTHbIX pa3aesioB/TeM U
AMCUMILIMH C monyJei (M/IK) ¢ pesyiabTatoB ®I'OC padouei
o0pa3oBaTeIbHBIMHU o0pa3oBaTeIbHBIMHU COO, umeromux nporpamme 1o
pe3yJibTaTaMHu, pe3yJibTaTaMHu, B3auMOCBs3b ¢ OP npeaMery
MMEIINMHI B3aUMOCBA3L NMEIUMH dIrocC CI1o
¢ npeameTHbiMu OP B3aHMOCBSI3b C
npeaMeTHbimu OP
OII 05 [IM.03 IP 6 01 Paznen 1. O0mas u
MarepuaJioBeienme OpraHu30BBIBAT C(bopMI/IpOBaHz{ocn, HEOpraHuyeckas
3HaTh: } MOHTAX, HATAJIKY 1 MPEICTABICHUM O XAMUS
- TIEPUOJUYHOCTH CBOMCTB MECTe XUMHHU B Tema 1.4. Bona.
3JIEMEHTOB, cBoiictpa | TCXHUTCCKOC COBPEMEHHOM PacTtBOpBI.
METAJLIOB, croco6er | OOCIY )KMBaHHE CHCTEM Hay4YHOM KapTHHE Tema 1.7 MeTaibl.
3allUTBl  METAJIOB  OT | M CPEIACTB MHUpa; TOHUMaHUe Hemetamnsl.
KOppO3HH; ABTOMATH3AIIUH. pOJIn XUMHH B
dbopMupoBaHUU Pasnen 2.
YMerTh: Kpyro3opa u Oprannueckas
- NPOBOAWTH pPacyeThl MO | 3HATH: GYHKIIMOHATHHON XHAMUS.
XUMHUYECKUM (opMynaM U | OpraHU3aIHUIo TPAMOTHOCTH Tema 2.2.
YpaBHEHUSIM PEaKIIMii; MIPOU3BOICTBEHHOT'O U | YeJI0BEKa I VYrneBonopoasl U UX
TEXHOJIOTHYECKOTO pelIeHus MIPUPOTHBIC
npouecca. MPaKTUYECKUX 33J1a4; | UCTOUYHHKHU.
ITP 6 02 Binagenue Tema 2.4.
VYMerTh: OCHOBOIIOJAralomuM | A30TOocoaepkKaliue
KOHTPOJIUPOBATh A XUMHYECKIMH OpraHUYECKUe
BEITIONTHEHE MTOHSTUSIMU, COCIMHCHHS.
1O IMHHEHHBIMHA TeopusiMu, 3akoHamu | [lomumepsl.
u
HpOHSB?HCTBeHHHX 3aKOHOMEPHOCTSIMU;
3aJlaHul Ha BCEX CTAlMAX | ypepennoe
pabor; TI0JIb30BaHHE
XUMHYIECKOMN
TEPMHUHOJIOTUEN U
CHMBOJIHKOM;
I1P 6 03 Branenue
OCHOBHEIMH

METOJITaMHU HAYIHOTO
MMO3HAaHMA,
UCIIOJIb3yEMBIMHU B
XAMUH: HaOJIIOAEHHE,
OITMCaHUE,
U3MEpeHHE,
JKCIIEPUMEHT;
YMEHHUE
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00pabaTkIBaTh,
OOBSACHATH
pPe3YJIBTATHI
TIPOBEICHHBIX
OIILITOB U JejaTh
BBIBOJIBI; TOTOBHOCTE
U CIIOCOOHOCTH
PUMEHSITh METOIbI
TIO3HAHMSI TIPU
pelieHuA
MPAKTHYECKHX 3a71a9;
ITP 6 04
CdopmupoBaHHOCTH
YMEHHUS J1aBaTh
KOJINYECTBEHHEIE
OLICHKHU U MPOBOJIUTH
pacdeTsl 1o
XUMHYECKHM
bopmynam u
YPaBHEHHSM;

ITP 6 05 Bnanenue
NpaBUIAMU TEXHUKH
0€30MacHOCTH NpU
HCIIOJIb30BaHUH
XUMHYECKUX
BEILIECTB;

ITP 6 06
CdopmupoBaHHOCTH
COOCTBEHHOH
[TO3MIUH T10
OTHOIIIEHUIO K
XUMHUYECKOU
UHpOpMaLUH,
IIOJIy4aeMOU U3
Pa3HBIX UCTOYHUKOB
BO3MOYKHOCTB UX
ocymiectBienus; [1P
0 08. Bnanenue
HaBBIKAMH
HCIIOJIb30BaHMS
TFOTOBBIX
KOMITBFOTEPHBIX
porpaMM TpH
peLlICHUH 3a]ay;




TecTbl Mo kKypcy Xumusi B NpoeccHOHAILHOM 1eiTeJIbHOCTH.
Paznen 1. Heopranuueckasi Xumusl.

Ieanb: onpeneuTs ypoBeHb CPOPMUPOBAHHOCTD TCOPETUICSCKMX 3HAHUH U MPAKTUICCKUX YMEHHUH H
HABBLIKOB I10 TEMAaM.
Kputepuu ouenku (3adanus 1-10- 1 6ann; 11-12-2 b6anna, yacmuuno npasunvusiii -1 6ann);

9-10 GamioB «5»

8-7 0amiIoB «4»

6-5 6amIoB «3»

1-4 GamnoB «2»

Bpewms Ha BbInonHeHUe TecTa 35 MUH.

1.Tect no teme 1.4. «Bona. PacrBopsl. PacTBOopenne»

B-1
1) PacTBOpBI — 3TO OAHOPOAHAS YCTOWYMBAs CUCTEMA, COCTOSIILAS U3 ...
a) CMeCH pacTBOPEHHOTO BEIIECTBA U BOJIBI,
0) yacTuIl paCTBOPEHHOT'0 BEIIECTBA, PACTBOPUTENS U MPOIYKTOB X B3aUMOCHCTBUS,

B) YaCTHUI[ paCTBOPEHHOTO BEIIECTBA U JIFOOOTO paCTBOPUTEIISI, BHE 3aBUCUMOCTH OT BO3MOKHOCTH UX
B3aMMOJEHCTBHS.

2) I'mapatel — 310 ...
a) MOJIEKYJIbI BOJIbI;
0) coeqMHEHUS, B KOTOPHIX 00Pa3yIOIIUM JIEMEHTOM BBICTYIAET BOJIOPO/I;

B) HEMPOUHBIE MPOYKThI, B3AUMOAECHCTBUS paCTBOPEHHOIO BEIIECTBA C BOJOM, CYLIECTBYIOLIUE B
pacTBope.

3) Ilo kakomMy MpPHU3HAKY MOKHO MPEANOJI0KUTh, YTO PACTBOPEHUE — ITO XUMHUYECKUM TIporiecc?
a) BBIJICTICHUE Ta3a; 0) BBIMAJICHNE OCA/IKa; B) N3MEHEHHUE BKYCa; I') BBIJICJICHUE TEIUIA.
4) Kaxkoii Teopun pactBopoB npunepxxkuBaiics C.Appennyc u Bant-I'opd?
a) XUMUYECKOi; 0) pu3rueckoii; B) MaTeMaTH4IeCKOM; I') OMOIOTUIECKOM.
5) Ot 4ero 3aBUCUT PacTBOPUMOCTh TBEP/BIX BEIIECTB B Boze?
a) KOHLIeHTpanus; 0) paz0aBieHue; B) JaBJIC€HUE; T) TeMIepaTypa.
6) HacpilieHHBIM Ha3bIBAIOT PacTBOP, B KOTOPOM. ..

a) KOJIMYECTBO PACTBOPEHHOTO BEIIECTBA MEHbIIIE KOJIMYECTBA PACTBOPUTEIIS,
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0) KOIMYECTBO PaCTBOPEHHOIO BELIECTBA OOJIbIIE KOJUYECTBA PACTBOPUTEIS;

B) pacTBOPEHHOE BEILECTBO MPH JAHHBIX YCIOBHUAX JOCTUIIIO MAKCUMAJIbHOM KOHLIEHTPALUU U O0JIbIle
HE PacTBOPSAETCA.

7) BemecTBo cuuTaeTCs HEPACTBOPUMBIM B BOJIE €CIIH. ..

a) B 100r BoJpI MpU KOMHATHOM TeMIepaType ero pactBopsarcs oosnee 1r.;

6) B 100r BobI Mpu KOMHATHOM TemriepaType ero pactBopsitcs ot 0,1 mo 1r.;

B) B 100r BozbI Ipy KOMHATHOM TeMIiepaType ero pacrsopsircs mesee 0,1r.
IIpuBeauTe Tpu NpUMepa TAKUX BelleCTB, MCMOJIb3Ys TA0JMIy PACTBOPUMOCTH.

8) Paccmotpure rpaduk 3aBUCUMOCTH PACTBOPUMOCTH BEIIECTB OT TEMIIEPATYPHI U BBHITIOJHUTE 33JaHUS:

L]
=

CuSOy<5H,0

=1
g 3

KClOq

£ wn
L B e |

NaCl

PacteoprmaocTe (rHa 100 T H2D)

1 I I 1 I [ B, e

I 1 1 I ] 1 I I 1 | B
10 20 30 40 50 60 70 80 90 100
Temmeparypa, t*C

0+

A) Onpenenure xonuuecTBo HUTpara kainus — KNO3, koropoe moxeT pactBoputhes B 100r Bozbl mpu
400C.

b) Paccuuraiite MaccoByto 1010 () HATpaTa Kajusi, coaepxkaiierocs: B 3tom pactsope npu 400C.

B) Bo ckomnbko pa3 komudectBo KNO3, crioco6HOT0 pactBoputhest B 100T BOIBI, OOIBIIIE KOTHUYSCTBA
KCl10O3, npu Toii xe Temrepatype?

9) BemectBa, criocoOHBIE TTPU PACTBOPEHUH MTPOBOIUTD IECKTPUICCKUN TOK, HA3BIBAOTCS:
a) SJIEKTPOHBI;, 0) IIEKTPOIUTHI; B) SMOJICHTHI; T') SJIEMEHTHI.
10) Tun XuMUYECKOM CBSA3U B MOJIEKYJIaX HERJICKTPOIUTOB:

a) MOHHBIN; 0) METAIITMYECKHIA; B) KOBAJICHTHBIN HETIOJSIPHBIN; T') KOBAJICHTHBIN TIOJISIPHBIH.
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B-2
1) PactBOpenue - 3710 ...
a) XMMUYecKas peaklys MeXy PaCTBOPEHHBIM BEILIECTBOM U PACTBOPUTEIIEM;
0) 3TO mpolecc CMEIMMBaHMs JII0OOT0 BEIECTBA C BOJIOM;

B) 3TO MpOIlecC, pa3pylLIeHHs KPUCTAITNYECKON PEIIeTKH BellecTBa U B3aUMOIHCTBHIS 00pa30BaBIINXCS
YaCcTHI] C MOJIEKYJIaMU PacCTBOPUTETISL.

2) Kpucramioruaparsl — 310 ...
a) COJIM, B COCTaB KOTOPBIX BXOJAT MOJIEKYJIbI BOJbI;

0) HENMpPOYHbIE MPOIYKTHI, B3aUMOJICHCTBHS paCTBOPEHHOTO BEILIECTBA C BOJOM, CYIIECTBYIOIINE B
pacTBope;

B) KPpUCTAJNIMUCCKHUC BCIICCTBA, CIIOCOOHBIE pacTBOPATHCA B BOAC.

3) 1o kakoMy COITyTCTBYIOLIEMY HPOIIECCY MOKHO MPETIOI0KHTh, YTO PACTBOPEHHE — ATO (PU3UICCKUIN
npotiecc?

a) usnydenue; 0) Auddy3us; B) HHIYKIUS; T) PaId0aKTUBHOCTb.
4) Kakoli Teopun pactBopoB npunepxusaics . 11.Mennenees?
a) XUMHYECKOM; 0) GU3MUECKOI; B) MATEMaTHYECKOM; T) OMOJIOTHUECKOM.
5) [Ipu noBeIIeHNH, KAaKOTO (haKTOpa PACTBOPUMOCTH Ta30B B BOJIE YMEHbBIIIACTCS?
a) KOHIIeHTpanuu; 0) 00bEMa paCTBOPUTETIS; B) JABJIEHUS; T') TEMIIEPATYPHI.
6) [lepechilieHHBIM Ha3bIBAIOT PACTBOP, B KOTOPOM. ..
a) KOJIMYECTBO PACTBOPEHHOTO BEIIECTBA MEHBIIIE KOJIMUYECTBA PACTBOPUTEIS,
0) KOJTMYECTBO PACTBOPEHHOTO BELIECTBA OOJIbIIE KOJTMYECTBA PACTBOPUTEIIS;

B) paCTBOpéHHOG BCHICCTBO IIPH JaHHBIX YCIIOBUAX JOCTUTIIO MaKCHMaJILHOM KOHOCHTpaIuu U OombIIIe
HEC PaCTBOPACTCA.

7) BemiecTBO cunTaeTcsi pacTBOPUMBIM B BOJIE €CJIH. ..

a) B 100r Boapl mpu KOMHATHOW TEMIIEpaType ero pacTBopsArcs 6omuee 1r.;

0) B 100r BoaBI TpH KOMHATHOM Temmeparype ero pactBopsrces ot 0,1 mo Ir.;
B) B 100r BO/IBI IPH KOMHATHOM TeMIiepaType ero pactBopsitcs menee 0,1r.

le/lBeJII/lTe TP NpUMEpa TAaKUX BEIIECTB, HCIIOJIL3YH Taﬁ.]muy PacCTBOPUMOCTH.
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8) PaccmotpuTe rpaduk 3aBUCHMOCTH PACTBOPUMOCTH BELIECTB OT TEMIIEPATYPHI U BHITIOTHHUTE 3aJaHUS:
I'paduk Takoi ke Kak U B IEPBOM BapHaHTe.

A) Ompenenute koauuecTBo xjopuaa Hatpus — NaCl, koropoe moxeT pactBopuThes B 100r Boas! pu
800C.

b) Paccuuraiite MaccoByto 0110 () XJI0pUIa HATpuUs, coAepkamierocs B 3ToM pactsope mpu 800C.

B) Bo ckonbko pa3 konudectBo NaCl, cmoco6noro pacrBoputhcesi B 100r Bk, MEHbIIIE KOJTMYECTBA
K2Cr207, npu Toi e temnepartype?

9) BemectBa, npyu pacTBOPEHUH KOTOPBIX HE IPOUCXOINUT UX PACIA] HA HOHBI, OTYETO UX PACTBOPHI HE
IIPOBOJAT JIEKTPUYECKUN TOK, HA3bIBAFOTCS:

a) HEeMETaJUTBI; 0) AIEKTPOJIUTHI;, B) HEOJUMBI; T) HEAJICKTPOJIUTHI.
10) Tun xuMHYECKOH CBSI3U B MOJIEKYJIaX 3JIEKTPOJIUTOB:

a) MOHHBIN; 0) METAIIIMYECKHI; B) BOAOPOIHBIN; I') KOBaJICHTHbIN HETIOJSPHBIHI

2.Tect mo treme 1.7 « MeTauibl .O01ue cnoco0bl MOJIYy4YeHUsSI METALI0B

1 BapuanT
No 3ananus Ko:-Bo 6annos
/1
1. Omumute mnonoxkenue B I[ICXD marnus, TuTaHa, cepbl. YKaxute | 2 Oanmna
METaJIJIbl 1 HEMETAJUIBI.
Onpenenute kakoit aneMeHT [ICXD pacnonoxen Bo 2 iepuoe, 5 A 1 Gamr
2. rpynmne?
3. Omnpenenure kakoi aneMeHT IICXD nMeer MoNEKyJIIpHYIO Maccy 1 6amn
79,9 a.e.m. OxapakTepu3yure ero.
4. Hanummre syiekTpoHHOE cTpoeHne aToMoB Zn, Al, F 6 OaJIIoB
5. | Atom umeert cnenyromee snekrponHoe crpoenne: 1s*2s*2p®3s?3p°. 1 Gamn
Ompenenure ero nonoxenue B [ICXD. Ykaxure Kk MmeTaiaM Uiu
HEMeTaJlJIaM OH OTHOCHUTCSI.
6. Jlonmmure ypaBHeHUs1 peakuuid. OnpeaenuTe Kiace CoeMHEHUH, 9 GamoB
JaiiTe Ha3BaHHE KaKJOMY BEIIECTBY, YYaCTBYIOIIEMY B XUMUYECKOU
peaKkIuu:
Na+ 0O, —
Ca—+ Hzo —>
Zn + HCl —
7. Onumute hU3nYecKrue CBONCTBA METAJLIOB. 2 Oamta
8. 3amaua: bamton o0beMOM 5 TUTPOB MPH H.Y. 3aMOTHEH METAHOM 3 Gamna
(CH,). Beruuciure maccy MeTaHa, HaXOs11Ierocs B OaJjIoHe.
2 BapuaHT
Ne 3ananus Koi-Bo 6ayutos
/11
1. Onumure nonoxkenre B [ICXD Mblbika, KpeMHUSA, Kelle3a. Y KaKUTe 2 Gamna

METaJlJIbl 1 HCEMCTAJIJIBI.
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Ompenenure kakoit snemeHT [ICXD pacnonoxken B 4 mepuone, 3 A 1 Gamn
rpynme?

Onpenenure kakoil anemeHT [ICXD nmeer MonekyapHyro Maccy 58,9 1 Gamn
a.e.M. OxapakTepu3yiTe ero.

Hanummure snekrporHoe crpoeHue atoMoB B, As, Ca 6 6ayIoB
AToMm MMeeT ciemyomee AIEKTPOHHOE CTPOCHHE: 1 6ann

15°25°2p®3s°3p®4s?3d"%4p°5s*. Omnpenenure ero nonoxenue B IICXD.
VKaKHUTE K METAJUIAM MJIM HEMETAILIAM OH OTHOCHUTCSL.

Jlonumure ypaBHeHUs peakiuil. OnpenenuTe Kjiacc COETUHEHNH, 9 6amnoB
JaiiTe Ha3BaHWE KaKJJOMY BELIECTBY, Y4aCTBYIOIIEMY B XUMHUYECKON
peakuuu:

Al +30,

Na + HzO d

Fe + HzSO4 —>

OmnumuTe MMoJ0KEHNE METAIIIOB 1 HeMeTau1oB B [ICXD. 2 Oanna

Pazgen 11 Opranuveckasi XuMus

Tect mo Teme 2.2 YrjieBOAOPOAbI M UX NPUPOJAHbIE HCTOYHUKH. [IpumMeHeHue aJikaHOB, aJIKEHOB
Ha OCHOBE CBONCTB.

Bapmuanr 1
1.Ankanam cootBercTBYyeT obmas Gopmyma: a) Cn Hz, 6) Cn Haz B) Cn Hanz T) Cn Hap -6
2. 'omonoramu sIBISIIOTCS:a) 3TaH U 3TUJIEH 0) MporaH u 3TaH B) OyTaH ¥ U300yTaH I') METaH U 3TeH
3. 3oMephl OTCYTCTBYIOT y YIJIEBOJIOPO/IOB: a) 3THIICHA 0) MeHTaHa B) 2-MeTUI0yTaHa T) rekceHa- 1
4. ATOMBI yIJIepoia B COCTOSIHUU SP° — THOPHUAN3AMU UMEIOTCS B MOJIEKYJIE : &) TIEHTaHa
0) sTHIeHa
5. Haubonee xapakTepHbIi TUIT pPeaKLUH JUIsl aJIKEHOB!
a) SJIMMUHAPOBaHKE 0) M30MepH3aIus B) MPUCOCIUHEHHE T) 3aMeIEHNE

6. Jlisi amkaHOB XapaKTepHa H30MEpHs: a) MOJIOKEHUS (DYHKIMOHAIBLHOW TPYNIbl 0) YriaepoaHOTO
cKenera
B) TIOJIOKEHUS JIBOMHOM CBSI3M T) Te€OMETpHYECKast

7. OCHOBHYIO 4acTh MPUPOHOTO T'a3a COCTABIIICT: a) 3TaH 0) MPOIIaH B) TEKCaH I') METaH

8. Kpekunr HerenpoayKToB-3TO

a) paszeneHue yriaeBoopooB HeTH Ha PpaKkIuu

0) mpeBpareHne npeeIbHbIX YTIIEBOJ0POA0B HEPTH B apOMATUUECKHE

B) TEPMHMUYECKOE pa3lio’keHHEe He(TEHpOIyKTOB, NMPUBOJAIICE K OOpAa30BAHMIO YTJIEBOJOPOIOB C
MEHBIIIMM YUCJIOM aTOMOB YIJIepoJia B MOJIEKYJie

I') IpeBpalleHne ApOMATHUYECKUX YIIIEBOJOPOJOB HEPTH B IIpeeIbHbIC

9. PacTBOp mepmaHranara Kaiusi 00eCI[BEUHBACT:
a) 3TuJIeH 0) ATaH B) 2-METWITIPOIIaH T) 3,3-TMMETHIITICHTaH.

Kutou st npoBepku 3auetaNe 1

No pomp. | 1 2 3 4 5 6

1 Bap. 0 0 a a B 0 r B a
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HpI/IMepHBIe KpUTCPUUN OJI BBICTABJICHUS OLICHKHU

Uucio npaBUJIbHBIX OTBETOB OneHka

Menee 5 2

5-6 3

7-8 4

9 5
Bapuanr 2

1.AnkeHnam cooTBeTcTBYeT o01iast popmyna: a) Cn H,, 6) Cn Hawz B) Cn Hane 1) Cn Hap -6
2. T'omonoramu SIBJISIFOTCS:
a) METaH M XJIOpMETaH 0) MPOIEH U 3TeH B) 3TWJIEH U OyTaH T) 2-MeTwiIOyTaH U OyTaH.
3. M3oMephI OTCYTCTBYIOT Y YTIIEBOIOPOIOB: a) OyTeHa-1 0) mpomana B) H-renTaHa
) 2-MeTUITNeHTeHa-2
4.11u-cB43b OTCYTCTBYET B MOJIEKYJIE: @) IIpoIeHa 0) 2-MeTHIIreKCaHa B) 2-METUJT€KCEeHa-2
T') STUJICHA.
5. Haubonee xapakTepHbIi TUIT PEAKIIUU JIJIST AIKAHOB:
a) SJIMMUHAPOBaHUE 0) M30MepH3aIusl B) MPHUCOCIUHEHUE T') 3aMEIICHUE

6. /151 anKkeHOB XapakTepHa H30MEpHsL:
a) MOJIOXeHUs1 (PYHKIIMOHAIBHOM TPYNIBl  0) YTIEPOTHOTO CKeleTa
B) MTOJIOKEHUSI TBOWHOM CBS3N ') TeOMeTpHYecKast

7. Hedpth MO cBOEMY COCTaBY-3TO
a) MPOCTOE BEIIECTBO ) CII0HOE BEIIECTBO KJIACCa AJIKEHOB B) CMECH YTIIEBOAOPOI0B, OCHOBY KOTOPOM
COCTABJISIOT AJIKaHbI JINHEHHOTO U Pa3BETBICHHOTO CTPOEHUS T') CMECh aJIKEHOB.

8.Ileperonka He(h)TH OCYIIECTBISIETCS C METBIO MOy UCHHS:
a) TOJbKO MeTaHa 1 OeH3oa  0) TOJMbKO OEH3MHA M METaHa
B) pa3IMYHBIX HEPTEIPOIYKTOB T) TOJIHKO apOMATUYCCKHX YTIIEBOIOPOIOB.

9.P ACTBOP II€pMaHIaHaTa KaJlusd HE O6CCHBC‘II/IBaeT BCIICCTBO C Q)OpMYHOfIZ
a) CH3 - CH3 6) CHz = CH- CH3
B) H 3C - CH = CH- CH3 r) CHz = CHz

Kurou a1t mpoBepku 3aueta Ne 2
Ne Bomp. | 1 2 3 4 5 6 7 8 9
2 Bap. a 0 0 0 r B, T B B a

IIpuMepHBbIe KpUTEPUU ISl BBICTABJICHMS OLICHKH

Uucao npaBUIbHBIX OTBETOB Onenka
Memnee 5 2
5-6 3
7-8 4
9 5
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Tect nmo Teme « Apensbl. BeH30J1, npuMeHeHne OeH30J1a HA OCHOBE CBOMCTB

VYKaxuTe, KaKoe CyKIEHHUE SIBJICTCS IPABUIBHBIM:

A) beH3051bHOE KOJIBLIO — ATO HUKIMYECKAsl TPYNIIUPOBKA C EAUHOM 6-IT1 3JIEKTPOHHOM cHCTEMOM

b) B Monekyiie 6eH30i1a aTOMBI yIiiepoAa sp2 U sp3 ruOpuaAn3aluK YepeayoTCs yepe3 0IuH
Bapuanmur omeemos

e Bepno Tonpko A

e Bepno Tonbsko b

e O0a cyxaeHus: BEpHbI

e (OO0a cyxIeHHs] HeBEpHBI

Bonpoc 2

Kakoe Ha3zBaHMe nUMeeT cleayoIuil yriieBog0pO/I:
Bapuanmul omeemos

e 1,2-mumeTnIIOCH30]T

e 1,2-nuaTHIIOEH301

o 1-meTHI-2-3THIIOEH30
e 1-3THNI-2-MeTHIIOCH30JI

Bomnpoc 3
B cxeme
MeTaH — X — 0eH30.1
COETMHEHUEM «X» SIBIIETCS
Bapuanmulr omeemos
e XJlOpMETaH
e DOTUIEH
e [T'ekcan
e DOTUH
Bomnpoc 4
Tomyon u STUIOEH301T SIBISIOTCS
Bapuanmur omeemos
e TOMOJIOTAMU
e CTPYKTYPHBIMH U30MEPAMH
e OJHHUM U TEM K€ BEIIECTBOM
e TEOMETPUYECKHMHU U30MEpaMU
Bompoc S

beH3071 He B3aMMOEHCTBYET ¢
Bapuanmor omeemos

e a30THOI KHUCIIOTOH
e OpomoM

e OpPOMOBOAOPOJIOM
e  KHUCIIOPOJOM
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Bonpoc 6

benzon BCTYNACT B pCAKIHUIO 3aMCUICHUS C

Bapuanmbt omeemoe

OpOMOM U a30THOM KUCIOTOU
XJIOPOM U BOJIOPOJIOM
KHUCJIOPOJOM U CEPHOM KUCIOTOM
a30THOM KUCJIOTOM U BOAOPOJIOM

Bomnpoc 7

W st oTrnena, u s 6eH3051a XapaKTepHBI:

Bapuanmbl omeemoe

peakuus ruIpupoOBaHUsL

HaJIMYUE TOJIBKO TT- CBSI3€H B MOJIEKYJIax

Sp2-rubpuanu3aIys aTOMOB YTJIepoja B MOJIEKYJIax

BBICOKAasi paCTBOPUMOCTb B BOJIE

B3alMOJICIICTBHE C aMMHUAYHbIM pacTBOpoM okcujia cepedpa (I)
TrOpeHHEe Ha BO3IyXe

Bonpoc 8

I/ISOMepaMI/I SABJIIFOTCA

Bapuanmbl omeemoes

OCH30JT U TOTYOJT

3TUI0EH301 U 1,2-TMMEeTHI0CH301
KCHJIOJ M TOJTYOJT

KCHJION U 1,2-TMMEeTHI0CH301

Bonpoc 9

Benzon MoxeT ObITh MOJTydeH B pe3yIbTaTe peaklui TPUMEPH3auu

Bapuanmbt omeemoe

OUKIOICKCaHa
OTaHa
OTHUJICHA
allcTUJICHA

Bomnpoc 10

Tonyon pearupyer ¢

Bapuanmbl omeemoe

BOJIOPOJOM
a30THOM KHCIIOTOH
BOJIOU
XJIOPOBOJIOPOJIOM
IIHHKOM

XJIOpOM

Bonpoc 11

B pe3yJibTaTe pCaK HUTPOBAHUSA TOJIYOJIa TOJIYUACTCA:

Bapuanmuo omeemos
2,3,4-TpUHUATPOTOITY O
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e 2,3-IUHUTPOTOIYOI
e 3-HUTPOTOJYOJI
e 2,4,6-TpUHUTPOTOIYOJI

Bonpoc 12

W3 mpenoxkeHHOTO TIepedHs BRIOEPUTE JBa BEIIECTBA, C KOTOPBIMU PEarupyroT U METaH, U OEH3071.

Baputmmbt omeemoe

e a30THAas KHUCJIOTA
nepMaHraHat Kajus
XJIOPOBOAOPOA

e BOJIOPOX

XJIOp Ha CBETY

Bomnpoc 13

BriGepute 1Ba yTBEp KACHUS, BEpHBIE 17151 OCH3071a.

Bapuanmbl omeemoe

e MOJIEKYJIAa COIEPKUT 6 G- U 6 M-CBA3EHN

e HEpacTBOPHM B BOJIE

e  OJIMHAKOBO XOPOILO BCTYNAET KaK B PEaKIMH IPUCOECTUHEHNUS, TaK U B PEaKIUH 3aMELICHUs
e oOecrBeunBaEeT pacTBOP MapraHLlOBKU

e OKHCISAETCS KUCIOPOAOM

Bonpoc 14
ITpu xnopupoBaHuu 6€H30J1a HA CUIIBHOM CBETY HOJTy4aeTcs:

Bapuanmbl omeemoe

e xJIopOEH30I

e 1,2,3-tpuxnopOeH3on

e 1,2-nuxnop6enson

*  TEKCaXJIOPIHKIIOTEKCAaH

Bomnpoc 15

CX0JICTBO XMMUYECKHUX CBOMCTB O€H30J1a U IPEJENIBbHBIX YIIEBOI0POAOB IIPOSBIISAETCS B PEAKIIMU
Bapuanmuv omeemos

e C6H6 +3H2 — C6H12

e C6H6 + 3CI2 — C6H6CI6

e (CO6H6 + C2H4 —C6HS5 — C2H5
e C6H6 + Br2 — C6H5Br + HBr

Tect mo Teme «beskn. Xumuueckue cBoiicTsa 0ejikoB. buosornueckune pyHkumuu 6eJIK0B»

Bapuanm 1
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1. MoHOMepamu MOJIEKYJT OeliKa SBIISIOTCS:

a) TII0K03a; 0) )KUPHBIC KUCIIOTHI;

B) INIMLEPUH; T) aMUHOKHUCIIOTHI.

2. CtpyKTypHast 0COOEHHOCTb MOJIEKYJ aMUHOKHCIIOT, OTJIMYAIOLIAst UX APYT OT Apyra:
a) pagukai; 0) aMUHOTPYIINA;

B) KapOOKCHIIbHASI TPYIIA; I') HUTPOTPYIIIIA.

3.B mnepBu4HON CTpyKType MOJEKyJd OeidKka OCTaTKH aMHUHOKHCIOT COEAMHEHBI MEXIy co0oii
MOCPEJICTBOM CIIEAYIOIIEH XUMUYECKOM CBS3H:

a) nucynbbuaHas; 0) menTuIHas,

B) BOJIOPOJHASI; ') HOHHASI.

4. CuHre3 0eNKOB MPOUCXOUT B OPIraHOUAAX KIIETKH, Ha3bIBAEMBIX:

a) XJIOPOIUTACThI; 0) pruOOCOMBI;

B) MUTOXOHJpUY; T') annapat [ onb1Ku.

5. IIpu pacmemenun 1 r 6enka ocBoO0XKTaeTCS KOJIMUECTBO dHEpruu (K/[x):
a) 17,6; 0) 38,9; B) 44,5; 1) 56,7.

6. [Ipu nocnenoBaTenbHO 00paboTke Oenka pacTBopamu mienouu u cyiabdara menu(ll) (Omyperosas
peakiys) NosBIsAEeTCS:

a) JKEJITOoe OKpaIIMBaHHE;

0) KpacHO-(HOIETOBAsI OKPACKa;

B) YEPHBIN 0CAJIOK;

') 0CaJ0K TOIy0O0To IBETA.

Bapuanm 2

1. OOuIenpuHATOE YUCIIO AMHHOKHUCIIOT, YYaCTBYIOIINX B CHHTE3€ OCJIKOB:
a) 35; 6) 50; B) 20; 1) 23.

2. 114 Bcex aMMHOKHUCIIOT ABE O0IIKEe CTPYKTYpPHBIE €TUHHIIbL:

a) pagukai; 0) aMUHOTPYIINA;

B) KapOOKCHIIbHASI TPYIINA; T) THAPOKCUTpYIITIA.
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3. [IpocTpancTBeHHass KOH(UTyparusi OEIKOBOW MOJICKYJIbI, HAlOMHHAOMIAS CIUPATb (BTOpPHYHAS
CTpyKTypa Oernka), oopazyercs O1arogapsi MHOTOYHUCIECHHBIM:

a) TUCYIb(MUIHBIM CBSI3SIM;

0) MEeNTUTHBIM CBS3SIM;

B) BOJIOPO/IHBIM CBSI35IM;

I') CIIO’)KHOA(UPHBIM MOCTHKAM.

4. [Ipouiecc HEOOPATUMOTO CBEPTHIBAaHUS OEIKOB HA3bIBACTCS:

a) IeHaTypamus; 0) MoIuMepHU3aIls;

B) MOJIMKOHICHCAIIHS; T) THOPUIU3AIIHSL.

5. [1epBbIM O€JIKOM, Y KOTOPOTO yAaJIOCh paciin(poBaTh MEPBUYHYIO CTPYKTYpPY (B 1954 1.), ObLI:
a) Ka3euH; 0) UHCYJINH;

B) TJIMAJIUH; T') KEPATHH.

6. IIpu neiicTBUM KOHIIEHTPUPOBAHHOW a30THOM KHCIOTHI Ha O€lKU (KCAaHTONMPOTEMHOBAs PEaKIHs)
MOSIBIISIETCS:

a) YKeJITOE OKpalINBaHUE;
0) KpacHO-(hHOJIeTOBas OKPACKa;
B) YEPHBIN 0CAJIOK;
T') 0CaJI0K TOIy0O0TO IBETA.
OTBETHBI
Bapuanm 1
1-1;2-a;3-6;4-0;5-2a;6-0;
Bapuanm 2

1-B;2-a; 3-0; 4-a; 5-0; 6-a;
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Tect no Teme Iloammepsl. Beiakn u mosmcaxapuabl Kak OMONOJMMEPHI.
1 BapuanT

1.HazoBure BerecTBa, GopMyibl KOTOPHIX:
a) CH3-CH2-NH2 6) CH3-N-CH3 B) C3H7-NH-C2H5

|

CH;
2. CoctaBbTe (OpMYJIIBI BELIECTB MO HA3BAHUIO:
a) 3-aMuHOOyTaHOBas KHCIOTa 0) METHJI,DTHJIAMUH B) aMHHOJTAaHOBAsl KHUCIIOTA
3.3anummuTe ypaBHEHHE PEAKIMH MOJYyUYEHHUS MOJUCTUPOIa U3 COOTBETCTBYIOIIETO MOHOMEpA.
4. Pemire 3amauy. Haitnure maccy conu, noimydeHHOM u3 150 T aMMHOYKCYCHOM KHUCIOTHI C
TUAPOKCUIOM HaTpPHSL.

2 BapHMaHT

1.HazoBure BerecTBa, GopMyibl KOTOPBIX:

a) CH;-CH,-CH,-CH,-NH,  6) C;Hs-NH-C,Hjs B) CH;-CH>-NH-CHj3

2. CoctaBbTe (OpMYJIIBI BELIECTB MO HA3BAHUIO:

a) mTHaamMua  0) B- aMUHOMACIISTHAST KUCIIOTa

B) 2-MeTHJI-2-aMHUHOTPOITHOHOBAs KHUCIOTA.

3.3anummTe ypaBHEHHE PEAKIMK MOTYyUYEeHUsI TOJTUBUHUIXIIOPH/IA U3 COOTBETCTBYIOIIETO MOHOMEPA.
4. Pemmnre 3amauy. Kakoii 00beM a3oTa 00pa3yeTcst Ipu CropaHruy dTUIaMu Ha Maccoit 10r?

48



	​ 1. ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	​ 4. УСЛОВИЯ РЕАЛИЗАЦИИ ПРОГРАММЫ УЧЕБНОГО ПРЕДМЕТА
	​ 5. КОНТРОЛЬ И ОЦЕНКА РЕЗУЛЬТАТОВ ОСВОЕНИЯ УЧЕБНОГО ПРЕДМЕТА
	​ Приложение 2
	​ Синхронизация образовательных результатов ФГОС СОО и ФГОС СПО
	​ Приложение 3
	​ Преемственность образовательных результатов ФГОС СОО (предметных) с образовательными результатами ФГОС СПО
	​ Варианты ответов
	​ Вопрос 2
	​ Варианты ответов

	​ Вопрос 3
	​ Варианты ответов

	​ Вопрос 4
	​ Варианты ответов

	​ Вопрос 5
	​ Варианты ответов

	​ Вопрос 6
	​ Варианты ответов

	​ Вопрос 7
	​ Варианты ответов

	​ Вопрос 8
	​ Варианты ответов

	​ Вопрос 9
	​ Варианты ответов

	​ Вопрос 10
	​ Варианты ответов

	​ Вопрос 11
	​ Варианты ответов

	​ Вопрос 12
	​ Варианты ответов

	​ Вопрос 13
	​ Варианты ответов

	​ Вопрос 14
	​ Варианты ответов

	​ Вопрос 15
	​ Варианты ответов



		2023-02-27T15:24:54+0400
	Шуваткин А.В.
	Я подтверждаю этот документ




