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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noarotoBku (cneumanbHocTn) 18.03.01 XuMnyeckas TEXHOIOM A

CocTaBuTesnib pabouyer nporpamMMmsi:

OOLLeHT, KaHonuaoaT MoanncaHo npocton 30 KoHokoBa b3ana A6aysioBHa
CeNbCKOX03ANCTBEHHbIX HaykK, 17.10.2024
OOLEHT, AOLLEeHT

(BONKHOCTb, y4eHOoe 3BaHue, CTeneHb) (noannce) (®.11.0.)

Pabouan nporpaMma yTBep>XAeHa Ha 3acenaHum Kadenpbl:
MeHea)KMeHTa W permoHabHOW 3KOHOMUKM

(Ha3BaHue Kadenpsl)

3aseaytownin kagenpomn:

30.10.2024 MoanncaHo npocton 3 YypnecoBa Hatanbga HukonaeBHa
30.10.2024
(moannce) (®.1.0.)
CornacoBaHo:

Pykosoautens OMOTI
3aBeayloWmnii BbiMycKatoLwen

Kahenpon
Mo HamnpaB/IeHUIO NOArOTOBKN
(cneumanbHoOCTK)
30.10.2024 MoanucaHo npocton 3l [MonoBa AHrenvnHa AnekceeBHa
30.10.2024
(moannce) (®.1.0.)
CornacoBaHo:
HB MI'TY
(Ha3BaHWe NoApa3aeneHns)
23.10.2024 MopnucaHo npocton 3N N. b. bepbepbaH
23.10.2024

(noannce) (®.11.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

LUenn y4eOHOM [OMCUMNAMHBI: UENbl0 [aHHOW  OWMCUMIMJINMHBL  SBASAETCA MNOAroTOBKA
KBannguumnposaHHoro 6akanaepa. OH pos/mkeH obnagaTb cnegyloWUMM NpodeccnoHaibHbIMU
KOMMNEeTeHUUAMN: BNafeTb TEOPETUYECKUMUN NPedCcTaBAEHUSAMN OPraHNYeCKON XUMUN, 3HAHUAMMN O
cocTaBe, CTPOEHUM N CBONCTBAX OpPraHU4YeCcKmnx coeguHeHnin - npeacrtaBuTesien OCHOBHbLIX K1accoB
OpraHn4Yeckmnx CcoeauHeHun; yMeTb MNPUMEHATb TeOopeTUYEeCKUe 3HaHUA MNpu TeopeTUyeckoM
MPOrHO3MPOBaHMN U 06CY>XAEHUN NOJIYYEHHbIX 3SKCMEPMMEHTalIbHbIX pPe3ynbTaToB; BNAAETb
HaBblIKaMU XMMWUYECKOro 3KCNnepuMeHTa, OCHOBHLIMUK MpuemMaMn OpraHMYeckoro CMHTes3a; BnaneTb
OCHOBaMUN PM3NKO-XUMNYECKMX METOL0B aHasM3a OpraHNYeCKNX CoeaNHEHNN; BNageTb MeTogaMu
pernctpaunm n obpaboTkm pesynbTaToB XMMUYECKNX IKCMEPMMEHTOB.

3apaum Kypca

- N3YyYeHMe TeopeTMYeCKMX OCHOB OpPraHMYecKom XMMWUK; COoCTaBa, CTPOEHUUN, CBOMNCTB
OpraHMYyecknx CcoeguHeHWn, pasBuUTME y CTYyOEHTOB MpencTaB/leHUN O FeHEeTUYECKUX CBA3AX
MeXAay OTAeNbHbIMU KhaccaMn COoefuHEeHWN, MoMoYb CTyAeHTaM OCBOMTb MeTOoAbl M Mpuembl
paboTbl C opraHM4YecKuMun BellecTBaMu, OCBOUTb COBPEMEHHbLIE MeTOAbl pa3feneHns, MeTonoB
nccrnenoBaHus, CMHTE3a, NpakTnyeckoe ncnosibdosaHume O.C.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

MecTo aucumnauHbl B cTpykKType Ol no HanpasneHuio noarotoeku 61.0.11 OpraHuuyeckas
xuMmma. [OucumnnamHa «OpraHuydyeckas XumMusa» BXOOUT B MepedvyeHb KypcoB 6a30BOM 4acTwu.
OpraHunyeckas XxMmumsa Hapagy C obLen n HeopraHM4Yeckom, aHaIMTUYECKON N PU3NYECKON XUMUEN
cocTasniseT dbyHOamMeHT COBpPEMEHHOr o XUMNYECKOro 7 XWUMNKO-TEXHOJIOrMYECKOro
obpasoBaHua. OpraHmyeckas XMMKUSA BOOPYXaeT MOHATUMHBbIM W KaTeropumHbIM  annapaToMm
3HaHUN N COOTBETCTBYIOLLEN TEPMUHOOTNEN.
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3. NepeyeHb NIaHUPYEMbDIX pe3ysbTaTOB 00y4YeHusa No aucuuniamHe
(MOAynNi0), COOTHECEHHbIX C MNJIAHUPYEMbIMU pe3yJsibTaTaMU OCBOEHUA

obpasoBaTesibHOW NPOrpaMmMmbl.

Mpouecc n3y4yeHnsa gNCLUUMINHBI HanpaBiieH Ha opMUpOoOBaHue cnenyowen(nx) komnetTeHunn(in):

OnkK-1.1

MpepnaraeT MHTepnpuUTauuio pesybTaToB COBCTBEHHbIX
3KCMNEPMMEHTOB 1 pac4YeTHOJI-TeopeTnyecknx paboT ¢
NCMNoJib30BaHNe TeopeTn4eCKnXx oCHOB TPpaaANLUNOHHbLIX U
HOBbIX pa3aesioB XMMnun

OmNnK-1.2

DopMySIMPYeT 3aKJIOHEHMSA U BbIBOALI MO pe3yJsibTaTam
aHanM3a IMTepaTypHbIX AAHHbIX, COBCTBEHHbIX
3KCNepuMeHTaslbHbIX U pac4yeTHO-TeopeTnyecknx paboT
XUMUYECKOW HanpaBJIeHHOCTY

OlnkK-1.3

PaboTaeT c xMMM4yecknmmn BellecTeamMmum ¢ cobnogeHnem
HOPM TeXHWKN 6e30nacHoCTn

OnK-4.1

MpoBOANT UCCIeN0BaHNSA CBOWCTB BELLECTB U MaTepuasos C
MCMoJIb30BaHNE CEPUIAHOI0 Hay4YHOro o6opyaoBaHUS

OrnK-4.2

lMpoBOAUT CTaHOapTHbLIE onepaunn Ans onpeneneHuns
XUMUNYEeCKOro v (pa3oBoro coctaBa BeleCcTB N MaTepuanos
Ha NX OCHOBE

OrnkK-4.3

BraneeT HaBblkaMu KOHTPOJISi OCHOBHbIX NapamMeTpoB
TEeXHOJIOrMYEeCKOro npoLiecca, KavecTsa Chipbs U FOTOBOM
npoayKLUN

OrnK-4.4

CnocobeH npoBoAnNTb U3IMEHEHWNE NMapaMeTpPOB rnpouecca npu
M3MEHEHWUN CBONCTB CbIpbs

OlnK-5.1

MpoBOANT CMHTE3 BELLECTB U MAaTEPMAJIOB Pa3HOM Npupoabl
C NCMOJIb30BAHNEM NMEILLNXCS METOANK

OmnK-5.2

NHTepnpeTnpyeT pe3y/ibTaThl XMMUYECKMX HabntoaeHnn ¢
MCMOoJIb30BaHNE (PU3NYECKUX 3aKOHOB U MPeACTaBIeHUN

OrnK-5.3

Micnonb3yeT coBpeMeHHble IT-TexHonorum npu cbope,
aHanumse, 0b6paboTke 1 NpeacTaBiAeHUN UHPOPMALIMN XUMUNKO-
TEXHOJIOMMYECKOro CoepXaHns

OrK-5.4

CobniopgaeT HOpMbl MHMOPMaLMOHHON 6e30nacHOCTN B
npogeccnoHasbHON AeATENbHOCTH
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian

TPYAOEMKOCTb AUCLUUNJINHLI

06bem ancumnavHbl 1 BUObl yiebHom paboThl Mo o4HOW opMe oby4eHus.

DOopMbl KOHTpPONA

Buabl 3aHATUM WUtoro 3.e.
(KkonunyecTBO) Yyacos
3K 3a Jlex Jla6 cPn KPAT | KoHTpO cpP
b
Kypc 2 Cem. 3 1 34 34 0.25 39.75 108 3
Kypc 2 Cewm. 4 1 34 34 0.35 35.65 4 108 3
0O6beM AnCUUNANHBLI U BUObl y4ebHon paboThl Mo 3a04HON hopMe 0by4veHus.
DopMbl KOHTpONA Bupabl 3aHATUN UToro 3.e.
(Kkonun4yecrtBo) YyacoB
3k 3a JNlek Nab KPAT |KoHTpon CcP
b
Kypc 2 Cem. 3 1 10 0.25 3.75 86 108 6
Kypc 2 Cem. 4 1 10 0.35 8.65 81 108 6
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5. CTpyKTypa u coaep>XaHue y4eOHOW M BOCNUTATEJIbHON AEATEJIbHOCTU NMPU peasiu3auum AUCLUNJINHDbI

5.1. CTpyKTypa OAUCUUNANHBI A8 0O4HON hopMbl 0ByYeHUs.

Cem

Paspen aucuunamHbl

Hepen
A ceMe
cTpa

Bupabl yiebHoM paboTbl, BKJIOYAs caMocToATeNbHYIO paboTy u

TPYAOEMKOCTb (B 4acax)

Jlek a6 ne cPn

KPAT |KoHTpoO
nb

CP

C3

dopMbl TeKyLlero/npome
XXYTOYHOW KOHTpoONsA
ycneBaeMoCTH TeKyLLero
(no HepensamMm cemecTpa),
NPOMEe>XyTO4HOMN
aTTectauum (no
ceMecTpam)

2

10

11

12

KoHTposibHas paboTta

Tema 1. BBegeHune. Ponb n MeCcTo opraHn4eckom
XVMUX B Pa3BUTUM COBPEMEHHOIO NMPON3BOACTBA.
Knaccudurkaums, ctpoeHrne n HomeHknatypa O. C.
Knaccugurkaumsa opraHn4eckmx peakumm.
PaBHOBECKSA 1 CKOPOCTU, KaTan3 OpraHNYecKnx
peakunn. XmMnyeckas CBs3b B OpraHnyeckmx
COeNHEHUSX.

TecTupoBaHue,
KOHTposbHas paboTa

Tema 2. 21eKTPOHHOE CTpoeHne 1 peakunoHHas
cnocobHocTb. MNepepacnpeneneHne Bas€HTHbIX
3/IEKTPOHOB KaK CYLLHOCTb XUMUYE€CKUX NPOLECCOoB.
Cnocobbl pa3pbiBa KOBaJIeHTHOW CBA3M
(romMoNNTUYECKUI, FeTEPOINTUYHECKINN).
MpoMeXxyToYHble peakLMOHHOCMOCOBHbIE YacTULLbI
(paovkanbl, KapboKaTUOHbI, KapbaHNOHbI). PaKTOpkI,
BAMAIOLLME Ha pacnpenesieHne 371eKTPOHHON
NJOTHOCTW B Mosiekyne. NMoHATue 06 NHAYKTUBHOM 1
Me30MepHOM 3pheKTax, 31eKTPOHOAOHOPHbIX U
3/1eKTPOHOAKLLENTOPHbIX 3aMecTuTensax. NoHatTue o
MexaHN3Max OpraHNyYecknx peakumi

Tema 3. YrnesofopofAbl BCEX MOMOJIOMMYECKUX PALOB
OpAavHapHas, ABOMHas, TPOMHasa yrnepoa-
yrnepogHsle CBA3N. ANKaHbl, LMKJI0aJIKaHbl, ajlKeHbl,
aflkaguneHsbl, ankuHbl. XMMnU4yeckmne CBOMCTBA:
peakuun paavikaibHOro 1 HyKJieopuibHoOro
3aMelleHuns. DNeKTpodusibHoe NpucoefnHeHmne,
npaswusao MapkosHukoBa Peakuuns Kyvyeposa. KeTo -
€HOoJIbHag TayToMepus. Tunbl NosiMMepusaunm.

Tema 4. F'anoreHoNnpon3BoAHbIE YreBoAopOaO0B.
Knaccudumkaums, nsomepusa, HoMeHKnaTypa.
Peakuun HykKneounsibHOro 3aMeLleHus.
KuHeTun4yeckume un ctepeoxuMmmnyeckne kputepum SN1
n SN2 peakuunn. Peakuumn oTensieHns
(3nMMnHMpPOBaHNA). PpeoHbl, AA0XMMUKATHI.
["anoreHonpon3BoHbIE U KOOI 1.
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Cem

Paspen aucumnnauHbl

Hepen
A ceme
cTpa

Bupbl yuebHou paboTbl, BKJIlOYaA CaMOCTOATEJIbHYIO paboTy u
LO0eMKOCTb (B yacax)

Tpy

JNek

Jab

ne

cpPn

KPAT

KoHTpo
nb

CP

c3

dopMbl TeKyLLero/npome
XXYTOYHOW KOHTpONs
ycneBaeMoOCTU TeKyLlero
(no Hepensam cemecTpa),
NPOMEe>XXyTO4HOW
aTTecTtauum (no
ceMecTpam)

2

11

12

Tema 5 . CnupTbl. ®eHosbl. NpocTbie 3¢hupsbl,
TNOCAUPTHI, TMOMEHONBLI. TNO3UPLI, CINPTHI,
deHonbl. Knaccndpumkaumna. HomeHknaTtypa.
n3omepusa, nonyvyeHne. XmMnyeckme CBONCTBa.
3Ha4yeHne oTAeNbHbIX NpeAcTaBuTenen.

[e1¢)]

wl©o

ema 6. Anbaernabl n KeToHbl. U3omepus,
HOMeHKNaTypa, CTpoeHne, crnocobbl NoayyYeHuns.
dusmyeckmne n xmMmnyeckmne cBoncTea. OtTaoenbHble
npeacTaBuTenn. 3Ha4YeHue.

Tema 7. KapboHoBble KMcnoTbl. Knaccugpukauums.
XUMunyeckmne CBONCTBa, METOAblI MONyYeHMNS
MOHOKapOOHOBbLIX KUCJIOT, UX 3HA4YEHNeE.
OukapboHoBble KNCA0TbI. TOMOSIOrMYeckun pag,
HOMeHKNaTypa, MeToAbl Nony4yeHus. NMpeacrasutenn
2-X OCHOBHbIX KapbOHOBbIX KNCNOT, NX 3HaYEHMe.

Tema 8. Yrnesoabl. MoHOcaxapuabl. AlbAOMNEHTO3bI.
AnbOorekcosbl, KeToKeTo3bl. [NoKo3a. Pusnveckue n
XMMUYyeckne cBoncTBa. Taytomepus. OTKpbITbiE 1
umkanyeckme gopmbl. Cnocobbl n3obpaxkeHns.
Oucaxapupbl. Knaccudpumkaumnsa. He
BOCCTaHaB/IMBaloLLMe aucaxapuibl: caxaposa.
CTpoeHwne, CBONCTBA, 3Ha4YeHue.

Tema 9. MNMonucaxapunasbl. Kpaxman. CtpoeHue n
cBoncTBa. MnmkoreH. CTpoeHue n CBOMNCTBA.

Tema 10. Jliunugel. Knaccupumkauma namnnaos n
JNMONAO0B.

Tema 11. Brononnmepbl. AMUHOKUNCAOTbI 1 6enku.
AMUHOKNCNOTHLI. Knaccudukaums, nsomepus,
HOMeHKNaTypa. PacnpocTpaHeHune B npupoae.
Bronorunyeckas poab n UX NpUMeHeHne.
AMUHOKUNCIOTLI. PU3NYECKME N XUMNYeCcKne
cBoncTBa. AMdoTepHas NnpMpoaa aMUHOKNCOT,
KayecTBeHHble peakuun. MNonunentuasl. benkn.
PacnpocTpaHeHue B npupoge. ix buonornyeckas
ponb. CTpoeHune, CTpyKTypa 6enkoB, CBONCTBA.
HyknenHoBble KNCOTbl. CTPOEHUE HYKJIENHOBbIX
KNCNOT N nx broaornyeckas posb.

Tema 12. MeToAbl BblAE/IEHUS U OHUCTKN
OpraHnyeckux coegmnHeHun. NeperoHka n
pekTudunkaumsa. OcaxgeHve (Kpuctanamsaumsa).
IKCTpakumna. XpomaTtorpagusa. Obwasn
XapakTepuctuka metona. Knaccudpumnkaums
XpoMaTorpapunuyeckmx MeTonos.

0,25

0,35

2,65

3,75
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Cem Paspen oMcUMNINHDbI Hepen Bupbl yuebHou paboTbl, BKJIlOYaA CaMOCTOATEJIbHYIO paboTy u dopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) XXYTOYHOW KOHTpONs

cTpa Jlek Nab6 ne cPn KPAT |[KoHTpoO (o] 4 C3 ycneBaeMoCTM TeKyLuero
nb (no Hepensam cemecTpa),

NPOMEe>XXyTO4HOW

aTTecTauum (no

ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
UTOro: 68 68 0.25 0.35 35.65 | 43.75

5.2. CTpyKTypa OUCLUNNINHbBI 415 3a04HoN hopMbl 0byHeHuns.

Cem

Paspen pUCUUNINHLI

Bupabl yuebHo paboThbl, BK/AIOYaA CaAaMOCTOATEsIbHYIO paboTy u
[O0EeMKOCTb (B Yacax)

Tpy

JNlek

Jla6

ne

cPn

KPAT

KoHTpo cP
Jb

Cc3

2

4

5

6

7

8

9 10

11

CemeTp 3. Tema 1. BBegeHune. Ponb 1 MeCcTo opraHM4eCckon XMMnum B pasBuTumn COBPEMEHHOI0
npousBoacTBa. Knaccugpukaumsa, ctpoeHne n HomeHknatypa O. C. Knaccngumkaums opraHm4eckmnx
peakuunin. PaBHOBECKS U CKOPOCTU, KaTasin3 OpraHNYeCcKMx peakuunin. XuMmnyeckas CBa3b B
OpPraHNYeCcKUX CoeNHEHUSIX.

16

TeMa 2. DNeKTPOHHOEe CTPOEHUE 1 peakLMoHHas cnocobHoCTb MepepacnpeneneHne BaneHTHbIX
3/IEKTPOHOB KaK CYLLHOCTb XMMMYeCKnx npoLeccoB. Cnocobbl pa3pbiBa KOBaJIEHTHOW CBSA3M
(rOMOJINTUYECKUIA, FeTEePONNTUYECKII). MTPOMEXYTOUHbIE PEaKLIMOHHOCMNOCOOHbIE YacTuLbI
(paavkansl, kKapbokaTrOHbI, Kap6aHNOHbI). DaKTOpPbI, BAMAOLINE HA pacnpeleneHne 31eKTPOHHON
MJOTHOCTYW B MoJsiekye. MoHsATe 06 MHAYKTUBHOM 1 Me30MepHOM 3h(heKTax, 3/IEKTPOHOLOHOPHbIX U
3JIEKTPOHOAKLIENTOPHbIX 3aMecTuUTensX. MoHATUE 0 MeXaHM3Max OpraHNYecKmX peakumi

13

Tema 3. Yrnesomopon BCeX romMmosiormyeckux psagos OpavHapHas, ABOWHas, TPOMHasa yriepoa-
yrnepogHble CBA3N. AflKaHbl, LINKI0aJIKaHbl, aJlkeHbl, ankagneHbl, anknHbl. XMMn4yeckmne CBONCTBa:
peakunn pagnkasbHOro N HykJeouibHOro 3aMeLLleHns. INeKTpodhuabHoe NpucoegnHeHne, npasmnio
MapkoBHUKOBa Peakunsa KyyepoBa. KeTo - eHoJibHasa TaytoMmepus. Tunbl NosimMepmnsaumnm.

Tema 4. N'anoreHonponssBoAHble yriesonoponos. Knaccndukaumns, n3oMmepus, HOMeHKnaTypa.
Peakuunn HykneounnbHOro 3ameweHnsa. KuHetnyeckune n ctepeoxummyeckmne kputepmm SN1 n SN2
peakunn. Peakuuu oTwenneHns (3NMMUHNPoBaHns). OpeoHsbl, A00XUMUKaTLI. [anoreHonponsBogHble
N 3KoJIoruns.

Tema 5 . CnupTbl. ®eHosbl. [TpocTbie 3hmpbl, TMOCANPTHI, TMODEHObI. TNO3NPLI, CANPTLI, (PEHOSbI.
Knaccngukaumsa. HomeHknatypa. nusomepus, nojyvyeHme. Xmmmyeckmne CBONCTBA. 3HavYeHne
OTAEe/IbHbIX NpeAcTaBmuTenen.

Tema 6. Anboernabl U KeToHbl. I3o0Mepuns, HOMeHKNaTypa, CTpoeHne, cnocobbl Moay4yeHuns.
Ddusnyeckne n xmmm4eckme CBonNCTea. OTaeNbHble NpeacTaBuTeNn. 3Ha4YeHne.

0,3

13

Tema 7. KapboHoBble KMcnoTbl. Knaccupukaumsa. XuMnyeckme CBONCTBA, METOAbLI NONyYeHUA
MOHOKapOOHOBbLIX KUCJIOT, UX 3Ha4eHne. OnkapboHoBble KNCNOTLI. FOMONOrnYeckunii psag,

HOMeHK/aTypa, MeToAbl NoJlyyeHus. MNpeacTaBnTeNn 2-Xx 0CHOBHbIX KAPOOHOBBLIX KMCIOT, UX 3HaYeHNe.

2,4 13

Tema 8. Yrnesoabl. MoHOCaxapuabl. AnbAonNeHTOo3bl. ANlbA0reKco3bl, KeTOKeTOo3bl. [I0Ko3a.
dusmyeckmne n XxMMmnyeckmne cBoncTea. TaytomMmepus. OTKpbITble U LMKAn4Yeckmne opmbl. Criocobbl
n3obpaxeHusa. Aucaxapmnabl. Knaccndukaums. He BocCcTaHaBMBaloLWMe ancaxapuabl: caxaposa.
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Cem

Paspen pucumniivHbl

Bupbl yuebHol paboThl, BKJIlO4YAA CaMOCTOATENIbHYIO paboTy m

TPYAOEMKOCTb (B Yyacax)
Jlexk Jab ne cPn KPAT |[KoHTpoO CcP C3
Nb
1 2 4 5 6 7 8 9 10 11
CTpoeHune, CBONCTBA, 3Ha4YeHue.
Tema 9. Nonncaxapuabl. Kpaxman. CTpoeHune n cBonctsa. nmkoreH. CTpoeHune n CBONCTBA. 2 2 13
Tema 10. lunupgbl. Knaccndmkauma namnnpos n amnonaos. PU3nKO-XMMMUYeCcKne CBONCTBA XUPHbBIX 2 2 1 13
KNCNOT. XKupbl, cTpoeHne, ceoncTea. CTteponabl. TepneHsl. CTpoeHne, cBOWCTBa U Bruonornyeckas
poJib.
Tema 11. Buonoanmepbl. AMUHOKMCAOTbI 1 6enkn. AMUHOKKCNOTLI. Knaccugurkaums, nsomepus, 3 2 1 13
HOMeHKNaTypa. PacrnpocTpaHeHune B npupoae. buonornyeckas posb U UX NpMMeHeHue.
AMUHOKNCNOTbI. PU3nyeckme n xmuMmmnyeckmne ceoncTea. AMdoTepHas Nnpupona aMMHOKUCIOT,
KayecTBeHHble peakuuun. Monnnentuabl. benku. PacnpocTpaHeHune B npupoge. Nx brnonornydeckas
ponb. CTpoeHue, CTpyKTypa 6enkos, cBoncTBa. HyknenHoBble KUCOTbl. CTpOeHNE HYK/IEMHOBbLIX
KNCNOT N ux bruoaornyeckas posb.
Tema 12. MeTofAbl BblAENEHNSA N O4UCTKM OPraHNYecknx coegmHeHuin. lNeperoHka n pekTudukaumns. 0,3 16
OcaxpeHue (Kpuctannusaums). dkcTpakumsa. XpomaTtorpaduma. Obwan xapakTepncTnka MetToaa.
Knaccngukaums xpomaTtorpamyeckmx MeToios.
UTOro: 16 20 0.6 12.4 167
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5.4. Comep>kaHue pa3nesioB AUCUUIIMHBI (Moaoynsa) «OpraHnyeckasa xumusa», obpasoBaTesibHble TeXHOJIOTUM

JIEKLIMOHHBIN KypC

CTPOEHME 1 peaKLMOHHas
CNOCOBHOCTD.
MepepacnpeneneHue
BaJIEHTHbIX 3/IEKTPOHOB KakK
CYLLHOCTb XMUYEeCKNX
npoueccoB. Cnocobebl
pa3pbiBa KOBaJIEHTHON
CBA3N (FOMOSINTUYECKUIA,
reTepoIMTUYECKNIA).
MpomMexyTo4Hble
peakLNoHHOCMOCObHbIe
YacTuubl (pagukansl,
kapboKaTMOHBI,
kapbaHNoHbI). PaKTOp®I,
BAMSOLLME Ha
pacnpepneneHue
3/1IeKTPOHHOM MJIOTHOCTU B
Monekyne. NMoHaTue 06
WHAYKTUBHOM U
Me30MepHOM 3 deKTax,
3/1eKTPOHOLOHOPHbLIX U
3/1eKTPOHOAKLENTOPHbIX
3amecTtutensx. NoHaTtne o

peakuMoHHas crnocobHOCTb.
MNepepacnpenenerHve
BaJIEHTHbIX 3JIEKTPOHOB Kak
CYLLHOCTb XUMNYECKNX
npoueccoB. Cnocobbl
pa3pbiBa KOBaJIEeHTHON
CBSA3M (FOMOSINTUYECKUN,
reTeponnTUYEeCKnin).
MpoMeXXyTo4YHble
peaKkLUMOHHOCTOCOOHbIe
YacTuubl (pagukansl,
KapboKaTMNOHBI,
kapbaHnoHbl). PakTOpPbI,
BAMsAIOLME Ha
pacnpeneneHue
3/IEKTPOHHOM MJIOTHOCTN B
Mosekyne. NMoHaTue 06
WHOYKTUBHOM 1"
Me30MepHOM 3 dekTax,
3NEKTPOHOLOHOPHbIX U
3N1EeKTPOHOAKLIENTOPHbIX
3amMecTtutenax. NMoHsaTne o
MexaHM3Max OpraHnyeckmnx

MOJIOXKEHUS Teopumn
CTPOEHUNS OpraHnyecKmnx
COeNHEHUN, 3aBUCUMOCTb
CBOWCTB BEL,eCcTB OT
XVMUNYECKOro CTPOeHus,
MPUHUKUNbI KNaccudumkaumnum
OpraHNyYecKux CoeaNHEHUN;
YMeTb: NCNONb30BaTb
OCHOBHbIE MOJIOXKEHUS
Teopun Npu peLlueHnmn
NpakTUYeCKMX 3apay;
BnapeTtb: xuMmnyeckon
TEPMUHOJIOren, OCHOBaMM
TEOpPUN 3IEKTPOHHOI O
CTPOEHUS OpraHn4YecKnx
COeaNHEeHN.

CemMm HaumeHoBaHue TeMbl TpynoeMkocTb (4achl) Copep>xaHue dopmMUupyeMble Pe3ynbTaTbl OCBOEHMUSA OG6pasoBaTesibHble
AUCLUNJINHDI [0]::]e) 390 0390 KOMNeTeHuuu (3HaTb, YMeTb, BJlafeThb) TEeXHONI0rMu
1 2 3 4 5 6 7 8 9
3 Tema 1. BeegeHue. Ponbn (4 Knaccndgukaums, ctpoeHne | OMNK-1.1; OMK-1.2; OMNK-1.3; | 3HaTb: OCHOBHbIE TUMbI Nekuus-becena

MEeCTO OpraHnyeckomn n HoMeHknaTypa O. C. HomeknaTypbl OC

XUMUN B pa3ButTun Knaccngukaumsa .Knaccungpukauyuio

COBPEMEHHOro OpraHn4Yecknx peakumin. OpraHnyYecKnx peakumin.

npon3BoOACTBA. PaBHOBecus n ckopocTu, PaBHOBecus n ckopocTu,

Knaccugurkaums, cTtpoeHne KaTann3 opraHnyeckmx KaTann3 opraHnyeckmx

n HomeHknaTtypa O. C. peakunn. XmMmnyeckas peakumn. Tunel

Knaccundunkaums CBSI3b B OPraHn4yeckunx XWMUNYECKON CBA3N B

OpraHMYecKnx peakumi. COelHEHNSAX. OpraHnyYecKmnx

PaBHOBecus n ckopocTw, coenHeHusx. YMeTb:

KaTasn3 opraHnyeckmx [aBaTb Ha3BaHue

peakumn. XmMmnyeckas OpraHnyecknm

CBSI3b B OpPraHnyeckunx coelHeHNAM Nno

CoeJHEHNSAX. HOMeHKNaTypam; BrnageTs:
COOTBETCTBYIOLLEN
XUMNYECKON
TEPMUHOJIOTNEN.

3 Tema 2. DneKTpoHHoe 6 NNeKTPOHHOEe CTpoeHne " OMK-1.1; OMK-1.2; OMNK-1.3; | 3HaTb: OCHOBHbIE Cnanpg-nekums
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

MeXaHM3MaX OpraHn4yeckunx peakuun
peakuun
Tema 3. Yrnesogopogbl O6buwasn copmyna coctaBa, |[OMNK-1.1; OMNK-1.2; OMNK-1.3; | 3HaTb: CTpoOeHMe, Nekuuns
BCEX FOMOJIOrN4EeCKUX roMoJIormyeckas pa3HoCTb, CBOMCTBa, MEXaHU3M
psnos OpanHapHas, XUMNYECKOEe CTPOEeHMeE. peakuuu ; OCHOBHbIE
0BOWHasA, TPONHasA yrnepoa- KoBasieHTHble CBSI3M B MeToAbl CUHTe3a; YMeTb:
yrnepoaHble CBA3MN. MoJieKynax, COCTaBNATb YpaBHEHUSA
AnKaHbl, UMKSI0AJIKaHblI, sp3-rnbpugnsayms. XUMUNYECKNX peakuunm ans
aJIKeHbl, aflkagueHsbl, 3nraaroobpasHoe cTpoeHue YB; opraHnsoBsaTb
aJIKUHbI. XMMUn4yeckune yrnepoaHon uenu, CaMOCTOoATEsNbHYIO paboTy
CBOMCTBA: peakuumn BO3MO>XHOCTb BpaLleHus MO U3YyYEHMI0O OCHOBHOM N
paguKasnbHOro n 3BEHbEB BOKpPYr yriepoa- OOMNOJIHUTENbHON
HYKJ1eo(pUIbHOTr 0 YrNepPOLHbIX CBA3EN. nuTepaTypbl; BnageTs:
3ameLleHuns. MN3omepus yrnepogHoro TeopeTu4eckumm
AneKkTpopuibHoe ckeneTta. Cucrematmyeckasn MeTogaMn OnncaHus
npucoeanHeHne, nNpasuio HOMeEHKaTypa. cBoucTBa YB Ha oCHOBe nx
MapkoBHMKOBa Peakuns XuMunyeckmne CBONCTBa: 3JIEKTPOHHOIr0 CTPOEHMUA
KydepoBa. KeTo - eHonbHas ropeHuve, rajongnpoBsaHue,
TayToMepus. Tunbl TepMunyeckoe passioxXeHune,
noavMepusaymn. nerngpupoBaHue,

oKuUCNeHue, nsomepusauums.

MexaHun3M peakumm

3amewleHns. CnHtes

yrneBoaoponoB (peakums

Biopua). NpakTunyeckoe

3Ha4YeHne npepesbHbIX

yrnesoAoponoB U NX

raJjloreHo3aMeLlleHHbIX
Tema 4. Knaccngpukauus, OMNK-1.1; OMNK-1.2; OMNK-1.3; | 3HaTb: CTpOeHMe, Nekynsa
FanoreHonpounsBogHbIe n3omepus, HoMmeHkaTypa. CBOWCTBA, MeXaHU3M
yrnesonopoaoB. Peakuun HykneotunabHOro peakuun ; OCHOBHblE
Knaccngpukauus, 3aMelleHuns. KnHetunyeckue MeToAbl CUHTe3a; YMeTb:

n3omepus, HoMeHkaTypa.
Peakuun HykneopusbHOro
3aMelleHuns. KnHetumn4yeckue
N cTepeoxmmMmnyeckue
KpuTepun SN1 n SN2
peakunn. Peakuun
oTuwenneHms
(3NMMUMHMpPOBaHUSA).
®peoHbl, AA0XUMNKATHI.
[anoreHonpounsBogHbIE U
IKON0rus.

N cTepeoxmuMmnyeckue
KpuTepun SN1 n SN2
peakuun. Peakuun
oTuwenneHms
(3NMMMHMpPOBaHUSA).

COCTaB/ATb YpaBHEHUSA
XUMNYECKNX peakuunin gns
HalB; opraHun3oBaTb
camMoCToATeNbHYI0 paboTy
Mo U3y4YEeHNI0O OCHOBHOM N
LOMOJIHNTENIbHOWN
nuTepaTypbl; Bnagetsb:
TeopeTunyeckmummn
MeTo4aMun OnMmncaHns
cBonicTBa HalB Ha ocHoBe
WX 3JIEKTPOHHOI0 CTPOEHMNSA

Tema 5 . CnupTbl. DeHObI.
MpocTble 3¢pupsbl,
TMOCNMPThI, TUO(EHObI.
Tvoadupsl, CNUPTHI,
deHonbl. Knaccudpukauns.

DNeKTPOHHOEe CTpoeHne
(OYHKLMOHANIBLHOW rpynmnbl
CrMpTOB N heHOJ10B.
FoMmonormnyecknn pag.
N3omepusa yrnepogHoro

OMNK-1.1; OMK-1.2; OMNK-1.3;

3HaTb: 0COBEHHOCTM
3/IeKTPOHHOr0 CTPOEHUS
(OYHKLMOHANBHOW rpynmnbl,
HOMEHKNaTyp CMNPTOB ”
heHo0B, n3oMepun,

Cnanpg-nekums
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
HomeHknaTypa. nsomepus, cKeneTa 1 rnoJsioXXeHus cBoucTBa 1 cnocobos
rnony4deHune. Xmumnyeckne (YHKLMOHANIbHOW rpynmbl. rnosy4yeHus. YMeThb:
cBOMCTBa. 3HaYeHne XnMunyeckmne cBoncTea COCTaB/ATb YpaBHEHUSA
OTAeSIbHbIX CNUPTOB: ropeHune, XUMNYECKUX peakuunm,
npeacTtaBuTenen. OKUuCJieHVe [0 afbaernnos, MCroJsib3ys TeopeTnyeckme
B3aMMoOencTBme co npasuna. BnageTb:
Lwesio4YHbIMN MeTasislaMu, TeopeTu4yecKnumun
ranoreHosogoponamu, MeTohaMn OnncaHus
KapboHOBbLIMM KNC/IOTaMMU. CBOWCTBa CMUPTOB "
[MpnMeHeHne CNMpTOB. (eHO0N0B Ha OCHOBE
[Mony4yeHwne cnnpToB 13 3JIEKTPOHHOI0 CTPOEHUSA NX
npepenbHbIX (Yepes aToMOB, MeTo4aMu
raJloreHonpousBOAHbIE) U rMosly4yeHns CrnmpToB 1
HernpenesibHbIX heHos10B B slabopaTopun 1
yrnesonopoaoB. MPOMbILLIEHHOCTN.
MpOMbILLNEHHbIA CUHTES JKonormnyeckmne npobnemsl,
meTaHona. CTpoeHune nyTn peleHuns.
eHoN0oB, oTAn4me no
CTPOEHUIo OT
apoMaTNYEeCKUX CMUPTOB.
Tema 6. Anbaerngbl n CpaBHUTeIbHas OMK-1.1; OMNK-1.2; OMNK-1.3; [ 3HaTb: 0COBEHHOCTN Nekuuns

KeToHbl. U3omepus,
HOMEHKaTypa, CTPoeHune,
cnocobbl nonyyeHus.
dusnyeckme n xmMmnyeckmne
cBoncTBa. OTaenbHble

npeactaBuTenun. 3HadyeHue.

XapaKTepucTnKa CTPoeHUs
anbOernnoB 1 KETOHOB,
(YHKUMOHaIbHbIE FpyMnbl,
3/IEKTPOHHOE CTPOEHMe.
FoMmonormnyecknn pag.
HoMeHknaTypa anbaernaos
N KETOHOB. XMnyeckume
CBOWCTBa a/lbAernaos:
oKucneHwue,
npucoeavHeHne Bogopoaa.
Mony4vyeHne anbanernnos
OKNCJIEHNEM CMUPTOB.
[Mony4yeHne yKCycHoOro
anbaervpa rugpartaumen
aueTuneHa n
KaTanTu4yeckum
OKUCIEHNEM 3TUJEHA.
MpyMeHeHne MypaBbUHOIrO
M YKCYCHOI 0 anbAaernaos.
OcobeHHOCTU peakuum
OKWNCNEHNSI KETOHOB.
Mony4yeHne KeTOHOB
OKUCIEHNEM BTOPUYHbBIX
CNUPTOB. XMMUYyeckne
cBoMCTBa ALETOH -
Ba>KHENLLNN
npencTaBuUTesNlb KETOHOB,

3N1eKTPOHHOr0 CTPOEHNS
(hyHKLMOHaNbHOW rpynn
anbAernaoB U KETOHOB,
HOMEHKNaTyp, CBONCTBa "
cnocoboB Mosny4yeHus.
YMeTb: cOCTaBNATb
YPaBHEHUA XUMUYECKNX
peakunn, Ncnonb3ys
TeopeTunyeckue npasuna.
BnapeTb: TeopeTnyecknmm
MeToAaMun onncaHus
CBOWNCTB aJibAernaos u
KeTOHOB Ha OCHOBEe
3/1€KTPOHHOI0 CTPOEHUS NX
aToMoB, B 1abopaTopun un
NMPOMBbILLIEHHOCTN,
obpasoBaHue
hopmanbaernaos.
JKonornyeckne npobnemsi,
nyTW peLueHuns.
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
ero npakTunyeckoe
1CnoJib30BaHue.
Tema 7. KapboHoBble DNIeKTPOHHOEe CTpoeHne OlMK-1.1; OMNK-1.2; OMNK-1.3; [ 3HaTb: 0COBEHHOCTN Nekuuns

KMcnoTbl. Knaccngpukaums.
XnMmnyeckmne CBONCTBA,
MeToZbl Noay4YeHns
MOHOKapbOHOBbLIX KMCNOT,
X 3HAYeHMe.
[OnkapboHOBLIE KUCNOTHI.
FoMonormnyecknn pag,
HOMEHKaTypa, MeToAbl
nonyyeHuns.
Mpepctasutenn 2-x
OCHOBHbIX KapbOHOBbIX
KWUCJOT, UX 3HAYEHMe.

KapboKcunbHOW rpynmnsl,
06bsICHEHME NOABUXKHOCTY
BOAOPOAHOrO aToMma.
OCHOBHOCTb KUCNOT.
Fomonormnyecknn pag
npenenbHbIX
O[HOOCHOBHbIX KMUCJIOT.
HomeHknaTtypa.
XnmMumnyeckmne cBoncTBa:
B3aMMoOOencTBme C
HEKOTOpPbLIMU MeTasilaMmu,
wenoyamMm, CnupTamu.
MN3meHeHne cunbl KUCI0T
nog BAVNSHMEM
3amMecTuTenen B
yrneBonoponHOM
pagukane. BaxHenwne
npepcTaBuTenn
KapbOHOBLIX KNCNOT.
Mony4enne kncnot
OKUCNEeHNEM aNibaernaos,
CMUpPTOB, NpeAebHbIX
yrnesonoponoB. AKpuiosas
M ONleNHOBAas KMCNOThbI, Kak
npeacTaBuTenn
HenpenenbHbIX
KapbOHOBbIX KNCJIOT.

3N1€KTPOHHOI0 CTPOEHUS
(YHKLMOHANILHOW rpynmnbl
OJHOOCHOBHbIX KapHOHOBbLIX
KUCSIOT, n3oMepuu,
cBOWMCTBa 1 cnocobos
nosyyYyeHns. YMeTb:
COCTaBASATb YPaBHEHUS
XUMNYECKNX peakuum,
NCNonb3ys TeopeTnyeckune
npaeuna. BnageTsb:
TeopeTnyecknmm

MeToAaMun onncaHus
CBOWCTB KNCNOT Ha OCHOBE
3/1€KTPOHHOIO CTPOEHUS UX
aTOMOB, MeTo4aMun CUHTe3a
KapboHOBbLIX KNCJIOT B
nabopaTtopuun n
NMPOMBbILLIEHHOCTN.

Tema 8. Yrnesoabl.
MoHocaxapuabl.
AnbLOMEeHTO3bI.
AnbOoOrekcossl,
KeToKeTOo3bl. [/1IoK03a.
dusnyeckme n xmMmmnyeckmne
cBoKcTBa. TayToMepus.
OTKpbITbIE N LUKNINYECKnEe

MoHocaxapuasbl.
AnbOOMeHTO3bl.
AnbLoOrekcossl,
KeTokeTo3bl. [oKo3a.
dusnyeckne n xmMmm4eckmne
cBoncTBa. TayToMepus.
OTKpbITbIE N LUKINYECKNE
hopmbl. Cnocobbl

OlMK-1.1; OMNK-1.2; ONK-1.3;

3HaTb: 0COBEHHOCTKN
CTPOEHUs, n3omepuu,
HOMEHKNaTypbl, CBONCTBa 1
cnocoboB nony4vyeHus.
YMeTb: COCTaBNATb
ypaBHEHUSA peaKkLuui,
NCNoNb3ys TeopeTnveckune
npasuna. Bnapets:

Cnanpg-nekums

opmbl. Cnocobbl n3obpaxkeHns. TeopeTnyeckumm

n3obpaxeHus. MeToAaMMn OnnucaHus

Oucaxapunipl. CBOWCTB Yr/j1€BOA0B Ha
Knaccndukaums. He OCHOBE 3JIEKTPOHHOI0
BOCCTaHaB/MBalLLne CTPOEHMNSA X aTOMOB,

Oucaxapupibl: caxaposa. MeToL4aMu CMHTe3a B

CTpoeHue, CBOWCTBA, nabopaTtopum n

3HaYeHwue. NPOMBbILLJIEHHOCTH

Tema 9. MNMonncaxapupbl. Ouncaxapuibl. OMK-1.1; OMNK-1.2; OMNK-1.3; [ 3HaTb: 0cobeHHOCTN Nekuwuns

Kpaxman. CTpoeHue n

Knaccndukaums. He

CTpoeHnA, nsomepun,
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
cBOWCTBaA. Mnkorex. BOCCTaHaBAMBatoLWme HOMEHKNaTypbl, CBONCTBa U

CTpoeHune n cBoONCTBa.

Avcaxapuabl: caxaposa.
CTpoeHue, CBOWCTBA,
3HaYeHue.

cnocoboB Mosny4yeHus.
YMeTb: cocTaBnATb
ypaBHEHUSA peakLuun,
NCMNoJib3ysa TeopeTnveckune
npasuna. Bnagetsb:
TeopeTn4eCcknumMmn
MeToAaMun onnmcaHusa
CBOWCTB yrneBofoB Ha
OCHOBE 3JIEKTPOHHOI 0
CTPOEHUNA NX aTOMOB,
MeTo4aMu CMHTe3a B
nabopaTtopum n
MPOMBbILLJIEHHOCTU

Tema 10. JlInnunpgbl.
Knaccnpukaumsa nmnmaos m
nmMnonpos.

DU3NKO-XUMUYECKMe
CBOMCTBA XXMPHbIX KNCNOT.
Kupsbl, cTpoeHue,
ceoncTBa. CTepongbl.
TepneHbl. CTpoeHune,
cBoMcTBa U bronornyeckas
posib.

OMnK-1.1; OrK-1.2; OMNK-1.3;

3HaTb: ocobeHHOCTU
CTPOEHMS, N3oMepuu,
HOMEHKaTypbl, CBOMCTBa U
cnocoboB nosy4yeHus.
YMeTb: COCTaBNATb
ypaBHEHUsA peakuun,
NCnosb3ys TeopeTnyeckmne
npasuna. BnapeTsb:
TeopeTnyeckumm
MeTo4aMun onnucaHns
CBOWCTB Yr/IeBOA0B Ha
OCHOBE 3JIEKTPOHHOI 0
CTPOEHMA UX aTOMOB,
MeToLaMun CUHTe3a B
nabopaTtopuun n
NPOMbILLJIEHHOCTU

Cnanpg-nekuuns

Tema 11. Buononumepsl.
AMUHOKNCNOTbI U 6enku.
AMWHOKNCNOTHI.
Knaccngpukaums,
n3omepus, HoOMeHkaTypa.
PacnpocTpaHeHue B
npupoge. buonormnyeckas
pOJib U NX MPUMEHEHNE.
AMWHOKNCNOTHI.
DU3nYeCcKne n xmMmmyeckmne
ceoncTBa. AMoTepHas
npupoaa aMMUHOKUCIOT,
KayeCcTBEHHbIe peakuun.
Monunentngbl. benkn.
PacnpocTpaHeHue B
npupope. Nx
buonormnyeckas posib.
CTpoeHune, CTpyKTypa

CBOWNCTBa aMUHOKUNCIIOT.
N3omepus. AMUHOKUCIOTHI
KaK amoTepHble

opraHn4yeckmne coegnHeHMA.

CuHTEe3 NenTnaos, nx
cTpoeHune. bBuonornyeckoe
3Ha4YeHne d-aMUHOKMNCIOT.

OlMK-1.1; OMNK-1.2; ONK-1.3;

3HaTb: 0COBEHHOCTKN
CTPOEHUs, n3omepuu,
HOMEHKNaTypbl, CBONCTBa 1
cnocoboB nony4yeHus
aMUHOKUCOT YMeTb:
COCTaBNATb YpaBHEHUSA
peakuunm cnHTe3a 6enkos,
NCnonb3ys TeopeTnyeckune
npasuna. BnageTsb:
TeopeTnyecknmmn
MeToLaMMn onncaHus
CBOWCTB aMWHOKWUCIOT Ha
OCHOBE 3JIEKTPOHHOIr 0
CTPOEHMS NX aTOMOB,
MeToLaMu nosyvyeHus &-
AMUHOKMCOT B
nabopatopun.

Cnanpg-nekums
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
6enkos, cBONCTBA.
HyknenHoBble KUCNIOThI.
CTpoeHne HYKNEeNHOBbIX
KUCNOT U X
burosiornyeckas poJib.
Tema 12. MeToabl 1 OcaxpaeHue OMNK-1.1; OMNK-1.2; OMNK-1.3; | 3HaTb: OCHOBHLIE MeTo bl Cnanpg-nekuuns
BbIAENEHUS N OYNCTKN (KpncTannmsauus). CUMHTEe3a OpraHnYyeckmnx
OpraHMyYeckmnx coeauHeHun. JKCTpakuus. coefHeHNN. YMeTb:
MeperoHka un XpomaTorpagusa. Obuwasn BbIMOJIHATb OCHOBHbIE
pekTudunkKaumns. XapaKTepucTnka MeToga. XUMUNYECKNE onepaunm.
OcaxaeHune Knaccudunkauyms Bnapetsb:
(KpucTannusaums). XpoMaTorpapunyieckmx 3KCNepuMeHTaNlbHbIMN
JKCTpaKums. MeTO[0B. MeTo4aMu CUHTE3a,
XpomaTorpagus. Obwas OYUCTKN OPraHN4yecKnx
XapakTepucTmka meTtoaa. coeanHeHn.
Knaccngukaumns
XpoMaTorpapunyeckmx
MeToLO0B.
NTOlrO: 68 16
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

CemMm Ne paspena oMCUUNINHDI HauMmeHoOBaHMe NpakKTUYeCKUX 3aHATUMA 06bem B yacax
[e]::Je] 30 0390
1 2 3 4 5 6
[nToro: |

CVIMynSILI,VIOHHbIe 3aHATUA, UX HaUMeHOBaHue, coaep>XaHue m ob6beM B yacax

Cem Ne pasaena AoUCUUNJINHLI HauMmeHoBaHue CUMYNALUOHHBIX 3aHATUA 0ObbeM B yacax
0®0 | 390 | 0390
1 2 3 a 5 6
[UTOro:

5.6. JlJabopaTopHbIe 3aHATUA, UX HAUMeHOBaHue u ob6beM B yacax

Cem Ne paspena puCUUNINHDbI HaumeHoBaHue nabopaTopHbix paboTt 0O6beM B Hacax
00 3P0 0390

1 2 3 4 5 6

3 Tema 3.MpenenbHBe N HeEMpeaenbHbIe NabopaTopHas paboTa Ne 1 6 3
yrnesogopoabl

3 Tema 5. CnnpTbl. ®eHonbl. NpocTble 3¢upsl, NabopaTopHasa paboTta Ne 5 10 3
TNOCNMPTHI, TUOEHOLI. To3UPHI,

3 Tema 6. Anbaermgbl 1 KETOHbI. JlabopaTopHas paboTa Ne 6 12 2

3 Tema 7. KapboHOBble KNCOTHI. JlabopaTopHasa paboTta Ne 7 6 2

4 Tema 8. Yrnesogbl JlabopaTopHasa paboTa Ne 8 4 2

4 Tema 9. MNonncaxapuabl. Kpaxmann. JlabopaTopHas paboTa Ne 9 6 2

4 Tema 10: BblICOKOMONIEKYIIPHbIE COeANHEHMUS JlabopaTopHasa pabota Ne 10 6 2

4 Tema 12. MeToabl BblAeNE€HUSA N OYNCTKMN JNlabopaTopHas paboTa Ne 11 10 2
OpraHn4YecKux CoeanHeHun.

4 Tema 13. XpomaTorpagus. JlabopaTopHasa paboTa Ne 12 8 2
NTOro: 68 20

5.7. MpuMepHasa TeMaTUKa KypCOBbIX NPOeKTOB (paboT)
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

Cem Paspensbl  TeMbl paboyen nporpaMMmbl NepeuyeHb pOMaALLUHUX 3aAaHUNA U APYrUX BONPOCOB AJIA CAMOCTOATE/IbHOIO Cpoku O6bem B Hacax
CaMOCTOATEJIbHOIO U3y4eHus u3yvyeHus BbINOJ odO 30 030
HeHusA

1 2 3 4 5 6 7

3 Tema 1. BBegeHue. Posnb U MecTo PedepaT B 0 14
OpraHN4yecKom XMM1Un B Pa3BuUTUN TeYeHun
COBpPEMEHHOro Npon3BoACTBa. e cemec
Knaccudukauyms, ctpoeHne n HomeHknatypa O. Tpa
C. Knaccndukaumna opraHnyeckmx peakumm.

PaBHOBeCMKS 1 CKOPOCTU, KaTanns3
OopraHu4Yeckux peakunin. Xmnmmyeckas cBasb B
OpraHnyYecKnx coenHeHnsXx.

3 Tema 2. DNeKTPOHHOE CTpoeHnE n Doknan B 10 20
peakLnoHHasa crnocobHOCTb. TeYyeHun
MepepacnpeneneHne Basi€HTHbIX 3N1€KTPOHOB e cemec
KaK CYLLHOCTb XMMNYECKNX NPOLLEeCCOB. Tpa
Cnocobbl pa3pbiBa KOBaJIEHTHOW CBA3M
(roMONINTNYECKUIA, TeTEPOSTUTUYECKUIA).

MpoMeXXyTo4YHble peakLMOHHOCMOCObHbIE
YacTuubl (pagnkanbl, KapboKaTUOHBI,
KapbaHWoHbI). PaKkTopbl, BAMSIOLLNE HA
pacnpeneneHne 31eKTPOHHOW MNIOTHOCTK B
Monekyse. MoHaTne 06 NHAYKTUBHOM ”
Me30MepHOM 3(hheKTax, 3NeKTPOHOLOHOPHbIX
N 3N1eKTPOHOAKLLENTOPHbIX 3aMeCTUTeNsAX.
lMoHATME 0 MexaHM3Max opraHn4yecKnx
peakunmn

3 Tema 3. Yrnesogoponbl BCcex romonornyeckux | CocTaBfiieHMe niaHa -KOHCMeKTa B 10 20
panos OpaAuHapHas, ABONHaA, TPOMHas TeYyeHun
yrnepoa-yrneponHbie CBA3n. AnKaHbl, e cemec
LMKNOAsIKaHbl, aJIkeHbl, ankaaneHbl, aJIKNHbI. Tpa
XnMnyeckme CBONCTBA: peakunn paankaabHOro
1N HYKN1€o(PMIbHOIO 3aMeLLeHmns.

AneKTpoduabLHOE NpucoegnHeHne, nNpasuiio
MapkoBHuKoBa Peakunsa Kyyeposa. KeTo -
€HOJIbHasa TayToMepus. Tunbl NOAMMeEpM3aumnn.

3 Tema 5 . CnupTbl. PeHonbl. [TpocTbie 3¢upsl, HDoknan B 10 0
TUOCMUPTHI, TUOMEHOJTbI. TUO3UPLI, CINPTHI, TeYyeHun
heHonbl. Knaccudukaumsa. HomeHknaTypa. e cemec
n3omepus, nony4vyeHme. Xmmmyeckme CBONCTBa. Tpa
3HayYeHme oTAeNbHbIX NpeacTaBuTeNen.

3 Tema 6. Anbaervabl 1 KeToHbI. I3omepuns, PedepaT B 0 0
HOMEHKNaTypa, CTPOeHUe, crnocobwl Te4yeHun
nosyyeHns. dnsnyeckme n xmMmnyeckme e cemec
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Cem Paspensi u TeMbl paboyent nporpaMMbl MepeuyeHb pOMaLLIHUX 3a8aHUNA U APYTrMX BONMPOCOB AJIA CAMOCTOATENIbHOIO Cpoku O6beM B Yacax
CaMOCTOATEJIbHOIO U3yUYeHus u3yyeHus BbINOJ (e 1> T0) 300 03®0
HeHus
1 2 3 4 5 6 7
csoncTBa. OTAeNbHbIe NpeacTaBuUTeNN. Tpa
3Ha4eHue.
3 Tema 7. KapboHOBble KNCNOTHI. PetepaT B 10 14

Knaccudumkaums. Xmmmyeckmne CBONCTBA, TeyeHu

MeToAbl NoNy4YeHNs MOHOKapHBOHOBLIX KMCNOT, e cemec

nx 3Ha4vyeHue. [lnkapboHoBbIE KNCOTbI. Tpa

FoMonornyecknii psif, HOMeHKaTypa, MeToAbl
nonyyeHus. NMpeacTaBUTENN 2-X OCHOBHbIX
KapbOHOBbLIX KUCJIOT, X 3HaYeHue.

Tema 8. Yrnesoabl. MOHOCaxapuabl. CocTaBrieHMe rnJaHa -KoOHCnekTa B 0 20
ANbAoneHTo3bl. A/IbA0reKco3bl, KETOKETO3bl. TeyeHun

[noko3a. dusnyeckne n XMMnYyeckne e cemec

csoncTBa. TayToMepus. OTKpbITbIE 1 Tpa

umkandeckme gopmbl. Cnocobel n3obparkeHus.
Oucaxapunabl. Knaccudgukaumsa. He
BOCCTaHaBJ/INBaOLLME AnCaxapuibl: cCaxaposa.
CTpoeHuve, CBONCTBA, 3Ha4YeHme.

Tema 11. Buononnmepbl. AMUHOKUCIIOTbI 1 Ooknan B 20
6enkn. AMMHOKUCIOTLI. Knaccugukauums, TeyeHun
n3omepus, HomeHkNaTypa. PacnpocTpaHeHune B e cemec
npupoge. Tpa
Tema 10. Obuiee noHATHNE O Hoknapg B 0 20
reTepouUnKINYeCcKNX coeAnHeHnsaX. TeYyeHun
e cemec
Tpa
Tema 12. Obwine NOHATUA XUMUN PedepaT B 20
BbICOKOMOJIEKYNAPHbIX COeANHEHNI TeYeHun
e cemec
Tpa
Tema 13. lNeperoHka n pekTudpukayms. CocTaBrieHMe njaHa -KOHCNeKTa B 19
OcaxxaeHuve (Kpuctanamsaums). KCTpakums. Te4yeHun
e cemec
Tpa
Tema 14. XpomaTorpadcus. Obwas CocTaBrieHMe nJlaHa -KOHCNEeKTa B 4 0
XapakTepucTuka metofa. Knaccudukaums TeYyeHun
XpoMaTorpamyeckmx MeTonos. e cemec
Tpa
NTOro: 44 167

5.9. KaneHpapHbin rpadukK BocnuTaTesibHOW paboTbl N0 AUCLUMNJIMHE
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Moaynb

JaTa, MecTo npoBeneHus

HaszBaHue MeponpusaTus

dopmMa npoBeneHus
MEeponpuaTUsA

OTBEeTCTBEHHbIN

HocTuXXeHus
obyualowmxcs

Monaynb 3 YyebHo-
nccnepoBaTenbckas u
Hay4HoO-uccnenoBaTebCckas
[esTeNbHOCTb

OkT56pb, MI'TY

Pofib 1 MECTO OpraHu4ecKo
XMW B pa3BUTUN
COBPEMEHHOI0
Npoun3BoOACTBa

KoHpepeHuunsa

KoHokoBa b.A.

OMnK-1.1; OMNK-1.2; OMNK-1.3;
OMnK-5.3;
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue CcblIKa

547(07) M 54 MeToan4yeckme yKasaHus K BbINOJIHEHUIO http://lib.mkgtu.ru:8002/libdata.php?id=2100027476
nabopaTopHbIx paboT No opraHnyeckon xummm / Preoy BMNo
Mankon. roc. TexHo. YH-T, Kad. pus. xumum n pumsukm ;
[cocT. KoHokoBa B.A.]. - Mankon : MI'TY, 2012. - 22 c.

547(07) N 12 NNabopaToOpHbIA NPaKTUKYM MO OpraHnYeCcKom http://lib.mkgtu.ru:8002/libdata.php?id=2100059204
xumMun / MuHobpHaykn P®, ®rbOY BO Mankon. roc.
TexHonor. yH-T, ®ak. arpap. TexHonorum, Kad. xumumn,
PU3NKK U PU3BUKO-XUM. METOL0B 1Uccnen. ; CocTaBuTeb
KoHokoBa b.A. - Malikon : b/u, 2023. - 35 c. - Pexxum
nocTtyna: ceoboaHbIN

6.2. JiuTtepaTtypa ona caMmocTosTesibHOM paboT

HasBaHue CcblniKa

547(07) N 12 NNabopaTopHbIN NPaKTUKYM MO OpraHNYeCcKomn http://lib.mkgtu.ru:8002/libdata.php?id=2100059204
xuMun [ MnHobpHayku P®, ®FEQY BO Maliikon. roc.
TexHosor. yH-T, ®ak. arpap. TexHonorum, Kag. xumumn,
dU3NKN N PU3NKO-XUM. METOAO0B UCCNe. ; COCTaBUTeNb
KoHokoBa b.A. - Manikon : b/u, 2023. - 35 ¢. - 9b Hb MI'TY. -
URL: lib.mkgtu.ru:8002/libdata.php?id=2100059204. - Pexxum
[ocTyna: cBo6oAHbIN

Optok, B.I'. OpraHundeckas xumus : y4ebHoe nocobue ans https://urait.ru/bcode/516548
By3o0B / B.I'. Optok, B.I'. Kapues, B.lN. Xuns. - 3-e usg., ucnp. n
non. - Mocksa : OpanT, 2023. - 502 c. - (Bbicluee
obpasoBaHue). - 36C HOpanT. - URL:
https://urait.ru/bcode/516548. - Pe)xum gocTtyna: no
noanucke. - ISBN 978-5-534-08940-0

TiokaBkuHa, H. A. BnoopraHunyeckas xumuns : y4ebHuk / H. A. | https://www.studentlibrary.ru/book/ISBN9785970484340.html
TiokaBkuHa, 0. U. baykos, C. 3. 3ypabsH. - Mocksa : [90TAP-
Mepnua, 2024. - 416 c. - ISBN 978-5-9704-8434-0. - TeKkcT :

3NeKTPOHHbIN // DBC "KoHcynbTaHT cTypeHTa" : [canT]. - URL

https://www.studentlibrary.ru/book/ISBN9785970484340.html

547.454(07) X-46 XnMusa yrnesonos : y4ebHoe nocobue / M- | http://lib.mkgtu.ru:8002/libdata.php?id=00035771
BO BbICLW. 0B6pa3oBaHMs N Hayku PO, ®rEOY BO Mawkon. roc.
TexHoJ1. YH-T, Men. nH-T, ®apMaueBT. pak. ; cocTaBuTenn:
N.N. Bouykapesa, O.A. OB4yaposa. - Mankon : KydyepeHrko O.B.,
2019.-115c. - 36 HB MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=00035771. - Pexxunm
[ocTyna: Ana aBTopm3oB. Nosib3oBaTenen. - bubnmorp.: c.
115 (4 Ha3B.). - ISBN 978-5-907004-43-6

OpraHu4yeckasa xumus, Y. 2, ApomaTtumyeckne coegnHeHuns : | http://znanium.com/catalog/document?id=339521
y4ebHoe nocobue / dunatosa E.A.a, l'ynesckasa A.B., s6n0
0O.B., Moxxapcknn A.®. ; oTe. pea. A.B. N'ynesckas. - PocTtos
H/O : N3paTenbcTBO KOXKHOIMO (hefepasibHOro yHuBepcuTeTa,
2017.- 117 c. - 9bC 3HaHuyM. - URL:
http://znanium.com/catalog/document?id=339521. - Pexxum
[ocTyna: no noanucke. - ISBN 978-5-9275-2392-4

Y4yebHO-MeTOANYECKNE MaTEpPUabl 418 CaMOCTOATENbHOM paboThl 00yYatloWwmxcs n3 Yyncna
WHBaNA0B N 1L, C OFpaHUYEHHBLIMM BO3MOXKHOCTAMU 340poBbA (OB3) npenocTaBnsatoTcsa B popmax,
afanTMPOBaHHbIX K OrpaHNYeHNAaM NX 340PO0BbA U BOCMPUATUS MHOpMaLmn:

ONs VL C HapyLWeHWAMUN 3peHuns:

e B MeYyaTHON hopMe YBENIMYEHHBIM LLUPUDTOM,
e B (hopMe 3/IeKTPOHHOIr0 JOKYMEHTa,
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e B hopMe ayaunocpanna,
e B nevyaTHomn popMe Ha s3blke bpanns.

ONns nuu c HapyleHuamMmn cnyxa:

e B MevyaTHOW chopme,
e B (hopMe 3/IeKTPOHHOr0 OOKYyMEHTa.

Ona nuuy, ¢ HapyLWeHNsaSMM ONMOpHO-ABUraTesIbHOro annapaTa:
e B nevyaTHomn opme,

* B (popMe 3/IeEKTPOHHOIr0 JOKYMEHTa,
e B hbopMe ayaunocpanna.
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7. ®OHA OUEHOYHbIX CPencTB AN NPOBeAEeHUA NPOME)XXYTOYHOMN
aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

7.1. NepevyeHb KOMMNETEHLUUN C YyKa3aHMeM 3TanoB ux (popMMpoBaHUsA B NpoL,ecce 0CBOEHMUS
obpasoBaTesibHOW NPOrpaMMmbl

Stanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy)
390

HaumeHoBaHue y4yebHbIx
OVCLUMJIMH,
cdopmMupyoue
KOMNeTeHUUM B npouecce
OCBOEHMA
obpaszoBaTenbHOM
nporpaMMbl

o®0 0390

7.2. OnucaHMe nokKasartesnen u KputepueB oueHUuBaHuA KOMMNEeTeHL MM Ha Pa3JINYHbIX
dTanax MuXx cbopmuposal-mn, onucaHuve WKaJsibl oOueHUuBaHusAa

MnaHupyeMsbie KpuTepuu oueHUBaHUsA pe3ysbTaToB obyuyeHus HaumeHoBaHue
pesynbTaThl HeyAoBNEeTBOPUT |yaoBneTesoputen XopoLio OTJINYHO OLEHOYHOro
oCBOeHMA enbHOo bHO cpeacTBa

KOMMeTeHUUn
1 2 3 4 5 6

OlK-4: CnocobeH obecreynBaTb NpoBeaeHne TEXHONOMMYECKOro NpoLecca, UCrnoJib30BaTh TEXHMYECKME cpeacTBa A
KOHTPOJISt MapaMeTPOB TEXHOIOrMYECKOro NpoLIecca, CBOWCTB Cbipbs Y FOTOBOW NPOAYKLUN, OCYLLECTBAATL U3MEHEHNE
NnapaMeTPoB TEXHOIOMMYECKOro NPOLLECCa MNPV N3MEHEHUN CBOWCTB ChiPbS

OlNK-4.1 MpoBoAWT UCCAef0BaHNSA CBOWCTB BELLECTB U MaTepnasioB C NCNOJb30BaHME CEPUNHOIO Hay4Horo obopynoBaHus

3HaTb: HOpMbI Th
M npasuna
nposepeHns
6e3onacHoro
XUMUNYECKOro
3KCMepUMEHTa, a
TaKXXe cepunHoe
Hay4Hoe
obopypnoBaHue n
npasuna ero

®parMeHTapHble
3HaHWA

HenosnHble 3HaHWA

CcopMupoBaHHsble,
HO cofepxaluune
oTAesbHble
npobenbl 3HaHUA

ChopmMupoBaHHbIe
cucTemaTmyeckume
3HaHWA

MCMOJIb30BaHNS
YMeThb: YacTu4Hble yMeHUs | HenosHble yMeHUs | YMeHusa noJiHble, CchopmMupoBaHHble
Mpou3BOANTb jonyckatTcs yMeHus
CTaHOapTHble HebonbLne

onepauunun owmnbKkmn

onpepeneHns

XUMNYECKOro 1

(ha30BOro cocrasa

BelecTs, 1

MaTepuanoB Ha nx

OCHOBE

Bnapetb: YacTn4yHoe HecuctemaTtnyecko | B YcnewHoe un
HaBbIKamMu BJlafeHmne e MpuMeHeHne cucTemMaTU4eCcKoM | cucTeMaTuyeckoe
nposeneHns HaBblKamMu HaBbIKOB npuUMeHeHnn npuMeHeHne
CTaHOapPTHbIX HaBbIKOB HaBbIKOB
onepaunn JonyckarTcs

onpepeneHns npobensl

XUMWNYECKOro n
(ha30BOro cocTasa
HeopraHn4eckmnx
BELLEeCTB, a Takxe
MN3y4YeHuns nx
CBONCTB

TecTunpoBaHue ,
KOHTPO/bHas
paboTa

OMNK-1: CnocobeH Mn3y4aTb, aHaIN3NpoBaTb, NCMNOJIb30BaTb MEXaHN3Mbl XUMNYECKUX peaKLl,I/IIZ, nponcxogawmnx s
TeXHOJIOrn4eCKux rnpoueccax n okpyxatrouwiem Mmmpe, oOCHOBbIBadaACb Ha 3HaHUAX O CTPOeHNW BellleCTBa, Npupoae
XUMUYECKOWN CBA3M U CBOMCTBAX Pa3JIN4YHbIX KNaCCOB XMNYECKNX 3JIEMEHTOB, COoeVIHEHWUI, BELLECTB U MaTepunasnoB

OlNK-1.3 PaboTaeT C XMMN4yeCKMMn BeLecTBamm C cobaogeHneM HopM TexXHUKK 6e3onacHoCcTn

3HaTb: TEXHUKY
6e3onacHOCTU npu
paboTe B
XMMUNYECKon
nabopatopuu,
npasunia XpaHeHNs
N yTnansaumm
peakTuBOB,
nepByto MOMOLLb
npu OoTpaBJIEHUSIX,
0oXXorax

dparMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAEsIbHblEe
npobensbl 3HaHNA

CdhopmMupoBaHHble
cncTemMaTmyeckme
3HaHuA

TecTupoBaHue ,
KOHTPOJIbHas
paboTa
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MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepum oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

4

5

6

YMeTb: NpoBOANTbL
nabopaTtopHsble
nccnenoBaHms
XMMUYECKMX
nabopaTopHbIM
obopynoBaHuemM,
CBOWCTB BELLECTB,
BbISABNSATH
3aKOHOMEpPHOCTU B
XpaHeHUs n
yTunansaunm
BeLLecCTB,
MporHo3MpoBaThb
CBOWCTBa BELECTB,
ncxops ms
CTPOEHUA

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
Hebonblne
owmnbKmn

CchopmMupoBaHHbIe
yMeHus

Bnapetn:
npuemamm
obpalleHuns ¢
nabopaTopHbIM
obopynoBaHuMemM,
peakTuBamu,
npubopamu;
MeTonamu
6e3onacHoro
obpaleHns c
XUMUYECKNMU
MaTepuanamm

YacTu4Hoe
BJllafieHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
JonyckarTcs
npobensl

YcnewHoe un
cuctemMaTuyeckoe
npuMeHeHne
HaBbIKOB

OlMK-4: CnocobeH obecneymBaTb NpoBeAEHMNE TEXHONOMMYECKOr0 NpoLecca, UCNoJIb30BaTb TEXHNYECKNE CPenCTBa ANA
KOHTPOJIS NapaMeTpPOB TEXHOJIOMMYECKOro npoLecca, CBOMCTB CbipbS U FOTOBOW NPOAYKLMN, OCYLLECTBAATb U3MEHEHME
rnapamMeTpoB TEXHOJIOrMYECKOro npouecca nNpu N3MeHeHU CBONCTB Cbipbs

OlNK-4.2 MNpoBoanT CTaHAapTHbIE onepaunn onsa onpenesieHns XMMn4eckoro 1 (ba3oBoro cocTaBa BeLLecTB U MaTepurasos

Ha NX OCHOBE

3HaThb:
rnpuMeHeHne
OCHOBHbIX
MONOXKEHWUI
TEopuUN pPacTBOPOB
a30BbIX
paBHOBeECUN,
y4YeHus o
XUMNYECKOM
paBHOBeECUH,
XUMUYECKON
KWHeTuKe,
KaTanuse,
apcopbunn

®parMeHTapHble
3HaHWA

HenosHble 3HaHuA

CchopMupoBaHHsble,
HO codepxaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

YMmeTb:
caMoCToATesIbHO
paboTaTb C
XUMUNYECKON
annapaTypon n
peakTueamu,
pewaTb
BO3HMKatoLWme
BOMPOCHI,
CBSI3aHHbIE KakK C
MoCTaHOBKOW
XUMUNYECKMX
3KCMEepUMEHTOB,
Tak u c
TeopeTnyecknmm
BOMNpoCcamMu

YacTun4Hble ymeHuns

HenosHble ymeHns

YMeHnsa nosHole,
jonyckatTcs
Hebonblne
ownbKM

CdopmupoBaHHble
yMeHUs

Bnapertn:
HaBblKaMu
nposeneHus
CTaHAapTHbIX
onepaunn
onpepeneHns
XUMUYECKOro n

YacTu4Hoe
BNlafeHne
HaBblKaMu

HecuctemaTtnyecko
e npunMmeHeHne
HaBblKOB

B
cncreMaTun4eckom
npnMMeHeHNNn
HaBbIKOB
aonyckarTcs
npobensi

YcnewHoe n
cucTemMaTumyeckoe
npuMeHeHne
HaBbIKOB

TecTunpoBaHue ,
KOHTpPO/bHas
paboTa
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6
¢ha3zoBoro coctaBa
HeopraHn4yeckunx

BELLeCTB, a Takxe
N3yYeHns nx
CBONCTB

OMK-4: CnocobeH obecrieynBaTb NpoBeaeHne TEXHONOMMYECKOro NpoL,ecca, UCroJib30BaTh TEXHMYECKME CpeacTBa A
KOHTPOJISt MapaMeTPOB TEXHOJIOrMYECKOro NpoLIecca, CBOMCTB Cbipbs Y FOTOBOW MPOAYKLMUN, OCYLLECTBAATL MU3MEHEHNe
NnapaMeTPoB TEXHOIOMMYECKOro NPOLLECCa MPY N3MEHEHUN CBOWCTB ChiPbS

OlK-4.3 BnageeT HaBblkaMy KOHTPOJISE OCHOBHbIX MapaMeTpPOoB TEXHOJIOMMYECKOro Npouecca, KadyecTBa Cbipbs N FOTOBOWN

NpoAyKLUMK

3HaThb: CYLLIHOCTb
COBPEMEHHbIX
crnoco6oB
MeTOoLO0B,
KOHTPOJIS U
aHa/n3a KavecTBa
npoayKuunu;
OCHOBHble
rnokasaTtenun n
TpeboBaHMA K
KavyecTBY CbipbS,
nosynpoayKTOB U
roToBoOMn
npoayKumm,
OCHOBHbIM
rnapamMeTpam
TEeXHOJIOrM4yeckoro
npouecca

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAEsbHble
npobenbl 3HaHWA

ChopmMupoBaHHble
cncTemaTmyeckme
3HaHuA

YMeTb: KBangpuLl
MPOBaHHO
OCYyLLEeCTBNSATb BCe
BUAObI
TEXHOJIOrM4eCcKoro
KOHTpONS
KayecTBa;
MCMonb30BaTh
COBpEMEHHbIe
BUAbl NpnbopHOro
obecneyeHuns ons
TEXHOXMMMNYECKOro
KOHTPONIS U
aHasM3a Ka4vecTBa
nbesonacHocTun
XUMUNYECKOro
Cbipbsi 1
NMPOAYKTOB ero
nepepaboTkun

YacTu4Hble yMeHnA

HenosnHble yMeHnsA

YMeHNsa nosHble,
JonyckawoTcs
Hebosnblne
ownbkmn

ChopmMupoBaHHble
yMeHuns

Bnapetb: o6wnmMn
MeTogamun
nccnenoBaHus n
TEXHOXMMMNYECKOro
KOHTPOIA CbipbA, U
roToBoOMn
npoayKkumm,
MeTogamu,
OCHOBaHHbIMU Ha
MN3UNKO-XUMNYECKUX
cBoMCTBax
obbekTOB
nccnenoBaHms
MeToanKammn
onpeaeneHns
XUMUNYECKOro
cocTaBa
pa3INYHbIX BUAOB
Cbipbs,
noslynpoayKToB,
roToBoOMn
npoayKumm

YacTu4Hoe
BllageHne
HaBblKaMu

HecnctemaTtunyecko
e NpuMeHeHne
HaBbIKOB

B
cncTeMaTu4yeckom
MPUMEHEeHNN
HaBbIKOB
ponyckaiTca
npobenebl

YcnewHoe un
cucTemMaTuyeckoe
npuMeHeHue
HaBbIKOB

TecTupoBaHue ,
KOHTPOJIbHas
paboTa

OMNK-4: CnocobeH obecnevynBaTb npoeegeHne TexHoJsiorn4ecKoro npouecca, NCNoJib3oBaTb TEXHUYECKUE CcpencTBa onqa
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6

KOHTPOJ14 NapaMeTpoB TEXHONOMMYeCKOro npouecca, CBOWCTB Cblpba N roToBom npooykuunn, ocyulecTenaTb NUaMeHeHne
rnapaMeTpoB TEXHOJOMMYECKOro NpoLecca Npy N3SMEHEHUN CBONCTB CbIpbs

OlNK-4.4 CnocobeH NpoBoAMTbL N3MEHEHME NMapaMeTPoB NnpoLecca NpyM N3MeHEHU CBONCTB CbipbsA

3HaTb: OCHOBHbIE
nokKasaTtenn un
TpeboBaHMsa K
KayecTBY Cbipbs,
rnonyrpoayKToB 1
roToBoOW

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepxKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTeMaTmyeckume
3HaHWA

npoayKumu,
OCHOBHbIM

rnapameTpam

TEeXHOJIOrn4yecKoro

rnpoLiecca

YMeTb: kKBanudpuy, |HacTu4yHble ymeHns | HenosHble yMeHus |YMeHus noJsiHble, CdopmupoBaHHble
MpPOBaHHO nonyckatoTcs yMeHus
OCYLLEeCTBAATb Hebonblune

n3MeHeHune ownbkmn

rnapameTpoB

rpoLiecca npu

N3MeHeHnN

CBOWCTB CbIpbs

Bnapetb: 0bwinmn | HactnyHoe HecuctemaTtunyecko | B YcnewHoe un
MeToAamu BJlafeHne e rNpuMeHeHne cucTtemMaTU4eCKOM |cucteMaTmyeckoe
nccnenoBaHus n HaBblKamMu HaBbIKOB NnpUMeHeHun npuMeHeHne
TEXHOXMMNYECKOro HaBbIKOB HaBbIKOB
KOHTPOJIS Cbipbs B jonyckatTcs

COOTBETCTBUN C npobenbl

TpeboBaHnAMM
CTaHOapToB,
HOpPMaTUBHO-
TexHNn4yeckom
OOKyMeHTauuun

TecTunpoBaHue ,
KOHTpPOJbHas
paboTa

OMNK-5: CrnocobeH ocyLWecTBNATb SKCNEPUMEHTaJIbHblE NCCIEA0BAHNS U UCMbITaHWS MO 3aJaHHON MeToAMKe, MPoBOANTb
HabooeHNsa N n3mepeHus ¢ ydeTom TpeboBaHUin TexHUKn 6esonacHocTn, obpabaTbiBaTb U MHTEPNPETUPOBATL
3KCMEepUMEHTaJIbHble AaHHblE

OMNK-5.1 NMpoBOoANT CUHTE3 BELLECTB 1 MaTepuasioB PasHOM NpMpoabl C UCMOJb30BAHNEM UMEIOLLNXCS METOANK

3HaTb: MeToAabl
nosyvyeHus,
MHOeHTUpnKaunm
N nccnenoBaHma
CBONCTB
HeopraHu4eckmnx n

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcdopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

OpraHnyecknx
BeLLeCTB;
MeTOoANKUN
XMMNYECKOro
SKCNnepnmeHTa
YMeTb: YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
nAaHMpoBaTb hornyckatTcs yMeHus
3KCNEepUMEHT HebonbLLne
CNocobHOCTbIO owmnbKkmn
CaMoCTOATENIbHO
Ha OCHOBe aHasu3a
nnTepaTypHbIX
OAHHbIX C y4eTOoM
Kjacca ornacHoCTun
BellecTB
Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe un
CNoCOBHOCTbIO BlajeHmne e NpMMeHeHne cnMcTeMaTuUyeckoM | cMctemaTuyeckoe
CaMoOCTOATESIbHO HaBblKamMu HaBbIKOB NMpUMEHeHUn npuMeHeHne
COCTaBNATb MAaH HaBbIKOB HaBbIKOB
nccnenoBaHus nonyckatTcs

npobensbl

TecTupoBaHue ,
KOHTPOJIbHas
paboTa

OMNK-5: CrnocobeH ocyLecTBASTb 3KCNEPUMEHTasIbHbIE NCCIeA0BaHNS U UCMNbITaHUA NO 3a4aHHOM MeToANKe, MPOBOAUTb
HabntoaeHns n n3aMepeHuns c y4eTom TpeboBaHU TeXHMKN Be3onacHocTn, obpabaTbiBaTb U MHTEPNPETUPOBATL
3KCMepUMeHTaJIbHble AaHHblE

OlNK-5.2 NHTepnpeTupyeT pe3ybTaTbl XUMUYECKUX HABIOAEHNI C NCNOJIb30BaHNE PU3NYECKUX 3aKOHOB 1 NpeacTaBaeHUN

3HaThb:
TeopeTnyeckme

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofepikalune

CdopmupoBaHHble
cncTemMaTuyeckue

TecTupoBaHue ,
KOHTpOJIbHas
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6
0CHOBbI 6a30BbIX oTAesNbHble 3HaHUA paboTa

XUMUNYECKNX 1
dhursnyeckux
ONCUNNINH
MeToAbl U cNocobbl
peleHns nccnenos
aTesIbCKMX 3ahau,
MeTOAUKU 1
cnocobbl
npoeseneHns
3KCMepuMeHTa,
MeToAbl
MaTeMaTn4ecKomn
CTATUCTUKN

npobenbl 3HaHUA

YMmeTb:
MCNoJsib30BaTb
MH(pOPMaLIMOHHbIE
pecypcsl,
aHan3npoBsaTb
nosiy4eHHble B
onblTax
pe3ynbTaThbl C
NCMoNb30BaHUEM
MeTon0B
MaTeMaTU4ecKomn
CTaTUCTUKK

YacTun4Hble ymeHuns

HenosnHble ymeHns

YMeHns nosHeole,
jonyckatTcs
Hebonblne
owmnbKmM

CdopmupoBaHHble
yMeHUs

Bnapetsb:
HaBblKaMmn
hopMynmMpoBaHusa
pe3ynbTaToB
NoNy4YeHHbIX B
Xo[e peleHnsa ncc
nefoBaTeNbCKMX
3ajay, HOBbIMMU
MeToAamMun
nccnenoBaHuns

YacTu4Hoe
BlageHne
HaBblKaMu

HecnctemaTtunyecko
e NnpuMeHeHne
HaBbIKOB

B
cncTeMaTu4yeckom
MPUMEHEHNN
HaBbIKOB
ponyckaiTca
npobenebl

YcnewHoe un
cucTemMaTuyeckoe
npuMeHeHue
HaBbIKOB

OMNK-5: CrnocobeH ocyLWecTBNATb SKCNEPUMEHTaJIbHblE NCCIEA0BAHNS U UCMbITaHWS MO 3aaHHON MeToAuKe, MPoBOANTb
HabooeHNsa N n3mepeHus ¢ ydeTom TpeboBaHUin TexHUKn 6esonacHocTn, obpabaTbiBaTb U MHTEPNPETUPOBATL
3KCMEepUMeEHTaJIbHble AaHHblE

OMNK-5.3 Ncnonb3yeT coBpeMeHHble IT-TexHonorum npu cbope, aHannse, obpaboTke n npencTaBieHnn NHGOpMaLnmn

XNUMUKO-TEXHONION'MHYECKOIro coaep>xaHuns

3HaTb: OCHOBHblIE
nporpamMMHble
CpeAncTBa,
KpuTepun Boibopa
NporpamMMHbIX
CPeAncTB, ux
MDYHKLMOHaIbHYIO
CTPYKTYPY

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oThefNbHbIe
npobenbl 3HaHUSA

CdopmupoBaHHble
cncTemMaTuyeckue
3HaHUsA

YMeTb:
NPUMEHATb
npuKaagHoe
nporpaMmMHoe
obecneyeHune npu
opraHu3sauunm
peweHns
NMPOn3BOACTBEHHb
X 3ajau,
co3faBaTb U
N3MeHATb
KOH(Urypaumo
MHPOPMaLMOHHbIX
cncTem B
COOTBETCTBUM C
noTpebHoCcTaMU 1
OpraHn3auMoHHO-M
eToA0M0rnYecKomn
CTPYKTypomn
npeanpuaTuns,
HacTpauBaThb,

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHNsa nosHble,
JonyckatoTcs
HebosnbLne
ownbkKmn

ChopmMupoBaHHble
yMeHuns

TecTupoBaHue ,
KOHTpOJIbHas
paboTa
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaTthbl HeynooBJIeETBOPUT | yaoBneTrsoputen XOopoLio OTJINYHO OL,eHO4YHOro
OCBOEHMUA eJIbHO bHO cpeacTBa
KOMNeTeHuuu
1 2 3 4 5 6
aAMUHUCTPUpPOBAT
b 1 COMNPOBOXAaTb
nc
Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu BNajeHne e MpuMeHeHne cucTemMaTU4YeCcKoM | cucTeMaTuyeckoe
pa3paboTku, HaBbIKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
BHeApeHUs un HaBbIKOB HaBbIKOB
apjanTauun JonyckatTcs
npuKNagHoOro npobensl
nporpaMmMHoOro
obecneyeHuns

ONMK-5: CnocobeH oCyLLeCTBASATb 3KCMNEepUMeHTalbHble NCC/Ie[0BaHNSA U UCMbITAHWA N0 3aaHHON METOAMKE, NMPOBOAUTL
HabnoheHnsa 1 n3MepeHus ¢ yietom TpeboBaHuin TexHNKM BesonacHocTu, obpabaTbiBaTb U MHTEPNPETMPOBaTh
3KCMEepUMEHTasIbHbIE JaHHble

OMNK-5.4 CobntogaetT HopMbl MHHOPMaLMOHHON 6e30NacHOCTU B NpoheCcCUOHAIbHON AeATEeNbHOCTY

3HaTb: NyTH
aBTOMaTU3aLUN
NMPOn3BOACTBEHHb
X MpoLLeccos

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

YMeTb: Y4NTbIBaTb

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHnsa nosHeble,

ChopmMupoBaHHble

OCHOBHbIE JonyckatoTcs yMeHuns
TpeboBaHuA HebonblUne

MHMOPMaLMOHHON owmnbKkmn

6e3onacHoCcTun

Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
MeToaamu B/lafeHmne e MpuMeHeHne cucTemMaTU4ecKoOM | cucTeMaTuyeckoe
MCMNOJIb30BaHMNS HaBblKamMu HaBbIKOB NMpUMeHeHnn npuMeHeHne
MHPOPMaLMOHHbIX HaBbIKOB HaBbIKOB

N KOMMYHUKaLMOH JonyckatTcs

HbIX TEXHONOM NI npobenb

Onsa peweHns
npogecCcuoHaNbHb|
X 3apad

TecTupoBaHue ,
KOHTpPO/bHas
paboTa

OMNK-1: CnocobeH Mn3y4aTb, aHaIM3NpPoOBaTb, NCMNOJIb30BaTb MeXaHN3Mbl XUMNYECKUX peaKLl,I/IIZ, nponcxogawmnx s
TeXHOJIOrn4eCKuxX rnpoLeccax n okpyxxatruwiem Mmmpe, oOCHOBbIBadaACb Ha 3HaHUAX O CTPOeHUW BellleCTBa, Nnpupoae
XUMUYECKOWN CBA3MN U CBOMCTBAX Pa3JIN4YHbIX KNAaCCOB XMNYECKNX 3JIEMEHTOB, COeAVIHEHWUW, BELLECTB U MaTepunanos

OMK-1.1 NpepnaraeT UHTEPMNPETaLMIO Pe3y/ibTaTOB COBCTBEHHbIX IKCMNEPUMEHTOB 1 PacYeTHO-TEOPeTUYeCKNX paboT C

MNCMNoJib30BaHNeE Teo

PETUYHECKUX OCHOB TPagULUWMNOHHBLIX N HOBbIX pa3anesioB XMMNn

3HaTb: noaxoabl | ®PparmMeHTapHble HenonHble 3HaHua | CchopmumpoBaHHble, | ChopMupoBaHHbIe
K 00BbeKkTy 1 3HaHUA HO cogep>kawme cucTteMaTumyeckmne
npeamMeTy oTAesbHble 3HaHUA
nccnenoBaHus, npobenbl 3HaHUSA
MOHATUSA O
CcBOMCTBax
XUMNYECKUNX
3/1€eMEeHTOB "
HEeKOTOpPbIX
Hanbonee
ynoTpebnsembix
CoeVIHEHWUI
YMeTb: oueHuBaTh | YacTu4HbIe yMeHUns | HenonHble ymeHna |YMeHus nosHeble, CchopMupoBaHHbIe
peakUNOHHYIO0 jonyckatTcs yMeHus
cnocobHocTb HebonbLne
BellecTBa Ha owmnbKkmn
ocHoBe
TeopeTu4eckux
npeacTaBsieHNn o
CTpoeHuun
BeLlecTBa,
pa3INYHbIX TEOpUN
XUMNYECKUNX
cBsA3en
Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
MWUHUMaNbHbIMU B/ageHue e NpuMeHeHne cucTemMaTU4YeCcKOM | cucteMaTmuyeckoe
HaBblKaMu HaBblKamMun HaBbIKOB npuMeHeHun npuMeHeHue
opraHmsauum un HaBbIKOB HaBbIKOB
rnposeneHns jonyckatTcs
Hay4HbIX npobensl
nccnenoBaHun,

HaBblKaMu pa60TbI

TecTupoBaHue ,
KOHTpOJIbHas
paboTa
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MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepum oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

6

co
CTaTUCTNYECKUMU
MaTeMaTn4eCKnmm
MeTodamu;
Bbl4MCNEHNSA
cny4vaniHomn
NorpeLIHoCT
n3MepeHuns;
MHTepnpeTaumm
Nony4YeHHbIX
pe3ynbTaToB
n3mepeHus

OMNK-1: CnocobeH Mn3y4aTb, aHaIN3NpPoBaTb, NCMNOJIb30BaTb MEXaHN3Mbl XUMNYECKUX peaKLl,I/IIZ, nponcxogawmnx s
TEeXHOJIOrn4eCKuxX rnpoLeccax n okpyxxatruwiem Mmmpe, oOCHOBbIBadaACb Ha 3HaHUAX O CTPOeHUW BellleCTBa, nNnpupoae
XUMUYECKOWN CBA3MN U CBOMCTBAX Pa3JIN4YHbIX KNAaCCOB XMNYECKNX 3JIEMEHTOB, COeAVIHEHUW, BELLECTB U MaTepunanos

OMK-1.2 ®opMynnpyeT 3akK/0HeHNs U BbIBOALI MO pPe3ysibTaTaM aHaNn3a AMTepaTypHbIX AaHHbIX, COBCTBEHHbIX
3KCMEPUMEHTAsIbHBIX U PACYEeTHO-TEOPeTUYECKMX PAaboT XUMUYECKON HaNpPaBIEHHOCTY

3HaThb:
NnTepaTypHble
DaHHble B
n3bpaHHoM
obnacTu xumun
WJIN CMEXHbIX HayK

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oTAeNbHbIe
npobenbl 3HaHUSA

CdopmupoBaHHble
cncTemMaTuyeckue
3HaHUsA

YMmeTb:

YacTun4Hble ymeHuns

HenosnHble ymeHns

YMeHns nosHeole,

CcopmMupoBaHHbIe

COBCTBEHHbIX 3KCM
epuMeHTaNbHbIX 1
pacyeTHoO-
TEeopeTnyecknx
paboT B n3bpaHHoOM
obnacTu xumun
WJIN CMEXHbIX HayK

cdhopmynmpoBaTb nornyckatoTcs yMeHus
3aKJitlo4eHne n HebonblUMe

BbIBOAbI MO owmnbKM

pe3ynbTaTaM

aHanm3a

NNTepaTypHbIX

OaHHbIX,

COBCTBEHHbIX 3KCM

epuMeHTaNbHbIX 1

pacyeTHo-

TeopeTUyYecknx

paboT

Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
MeToaamu BNajeHune € NpuMeHeHne CUCTEMATUYECKOM | cucTemMaTuyeckoe
aHanusa, HaBblKamMu HaBbIKOB NpUMeHeHnn npUMeHeHne
MHTepnpeTaumm n HaBbIKOB HaBbIKOB
0606LeHna hornyckatTcs

NNTepaTypHbIX npobensbl

OaHHbIX,

TecTupoBaHue ,
KOHTpOJIbHas
paboTa

7.3. TunoBble KOHTPOJibHbIE 3aAadHUA U UHbI€ MaTepuabl, He06XOAMMbIe AJNA OULeHKHU
3HaHUW, YMEHUWA, HaBbIKOB U (U1M) onbiTa AEATEeJIbLHOCTU, XapaKTepUu3yloLWwux dTanbl
cdopMupoBaHMA KOMNETEeHLU ! B Npouecce ocBoeHusa obpasoBaTesibHOW NPOrpaMMmbl

KOHTpOsibHbIe BONPOCHI U 3aAaHUA OJ18 NPOBeAEeHUA TEeKYLLEero KOHTPoJiA No AUCuuninHe
«OpraHmyeckasa XxmMusa»

1. Posb 1 MECTO OpraHM4YeCcKon XMMUM B Pa3BUTUN COBPEMEHHOIO NMPON3BOACTBA.

2. Knaccundunkaums, ctpoeHne n HomeHknatypa O. C.

3. Knaccngpumkaumsa opraHn4eckmnx peakummn.

peakuun.

PaBHOBECUSA U CKOPOCTU, KaTan3 opraHn4eckmnx
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4. XuMn4yeckas CBsi3b B OpraHn4eckmnx coegnHeHmnsx.

5. Yrnesogmoponbl. OpanHapHas, OBOWHas, TPOWHAA Yyrnepoa-yriepogHbie CBA3MN.
6. AnkaHbl. HomeHknaTtypa. W3omepusa. MeToabl nony4yeHuns. CBoncTBa.

7. UnknoankaHel HomeHknaTtypa. W3omepusa. MeToabl nonyvyeHus. CBONCTBaA.

8. AnkeHbl. HomeHknaTypa. W3omepusa. Metoabl nonyyeHuns. CBONCTBA.

9. AnlkaguneHbl. HomeHknaTypa. W3omepusa. MeToabl nosyvyeHnsa. CBoncTBa.

10. AnkunHbl. HomenknaTtypa. WM3omepusa. Metogbl nonyyeHumns. CBoncTea.

8. Xnummyeckmne CBONCTBa: peakLUnUn paankaiabHOro u HyKJeoMuabHOro 3aMeLleHuns.

9. dnekTpohusibHOE npucoenmnHeHune, rnpasnio MapkKoBHNKOBa

10. Peakuus KydepoBa. KeTo - eHoJIbHas TayToMepus.

11. Tunbel nonuMepusauynn.

12. CnnpTel. Knaccudbunkaumsa. HomeHknatypa W3omepusa. Metoabl nonyvyeHnsa. CBONCTBa.
13. ®eHonbl. U3oMepusa. MeToabl nonyyvyeHus. CBONCTBA.

14. MpocTble apupbl, TUOCMINUPTLI, TUODEHOJbI. TNO3UPHI.

15. HuTpocoegunHeHusa. N3omepus, HOMeHKNaTypa, CTpoeHne.

16. HutpocoeamHeHna.Cnocobbl MonyyeHus.

17. HuTpocoegnHeHns.®umsmyeckme mn xmMmyeckme ceBoncTBa. OTheNbHble nNpeacTaBuTenn.
3Ha4veHue.

18. Anbperngbl u KeTOoHbl.I30Mepunsa, HOMEHKNaTypa, CTpOGHI/Ie,CI'IOCO6bI nosiy4yeHuA.

19.Anbaernabl U KeTOHbl. PM3nYeckme M xmMmu4deckme cBoncTBa. OTaenbHble nMpeacTaBUTENN.
3Ha4yeHwune.

20. Kap6oHoBble KucnoTbl. Knaccudumkauyma. XmMmuHeckme CBOWCTBA, MeTOAbl rnoJsiy4yeHuns
MOHOKapOOHOBbLIX KUCNOT, UX 3Ha4YeHue.

21. ,D,I/IKap6OHOBbIe KMUCNOTbl. FOMOsIOrn4yeckui pan, HOMeHKNaTypa, MeToAbl NOJIyHeHUA.

22. MpencTaBuTenn 2-x 0CHOBHbIX KAapPOOHOBLIX KNCOT, UX 3Ha4yeHue.
T
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23. Yrnesonabl. MoHoCaxapubl. AnbOoMNeHTOo3bl. ANbOOreKco3bl, KeTOKeTO3bl.

24. Tnoko3sa. dusnyeckme n xmMmnyeckme CBONCTBa. Taytomepus.

25. Yrnesogbl. OTKpbITblE U LUKAnYeckme opmMbl. Crocobbl n306parkeHus.

26. Oucaxapupbl. Knaccndukaymsa. He BocCcTaHaBaMBaloWwme ancaxapuabl: caxapo3a. CTpoeHue,
CBOWCTBA, 3Ha4YeHune.

27. NMonucaxapuabl.Kpaxman. CTpoeHmne n cCBONCTBA.

28. nukoreH. CTpoeHue n CBONCTBA.

29. Jlunnpgel. Knaccngpumkaumsa nvnnpos v nnongos.

30. PU3NKO-XMMUNYECKME CBONCTBA XMNPHbIX KNCNOT.

31. XKupbl, CTpOEHNE, CBONCTBA. 3Ha4YeHue.

32. AMUHOKMCNOTLI. Knaccngukauums, nsomepus, HoMeHKnaTypa.

PacnpocTpaHeHue B npupone. buronornyeckas posb 1 X NpUMEHEHME.

33. AMUHOKNCIOTbI. PN3NYECKME N XUMUNYECKUE CBONCTBa. AMQOTepHas npupona aMUHOKWUCIOT,
Ka4vyeCTBEeHHbIe peakLuun.

34. NonunenTtunabl. benkn. PacnpocTpaHeHue B npupoae. Ux buonornyeckas posb.

35.CTpoeHue, CTpykTypa 6enkos, CBONCTBaA.

36. HyKnenHoBble KNC/OThI. CTpoeHI/Ie HYKJNIENHOBbLIX KWUCJIOT U UX brnonormnyeckas posb.

37. MeToabl BblOESIEHUSA N OYUCTKN OPraHNYeCKnUX CoeaquHeHnn.

8. leperoHka v pekTnnKaumns.

9. OcaxnpeHue (kpucTanausauumsa).

40. IKCTpakuus.
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41. XpomaTorpagus. Obuwas xapakTepucTuka Metoaa.

MpuMepHbIA NepevyeHb BONPOCOB K 3K3aMeHy Mo AUCUUNJIMHe

«OpraHmyeckas XxuMusa»

1. Posnb opraqueCKon XnMnn B cCoppeMeHHOM npon3BoacTBe.

2. TeopeTn4eckmne 0CHOBbI OPraHNYeCKOM XUMUN. XMMNYECKas CBA3b B OPraHUYeCKNX coegnHeHnsX.

3. Knaccndukaunsa opraHn4eckux CoeanHeHnn.

4. PaBHOBeCUSA U CKOPOCTU, MEXAaHN3MbI, KaTaJin3 opraHnyeckux peaKL|,|/||7|.

5. CTpoeHue opraHmyecknux coefuHeHunn.

6. HomeHKnaTypa opraHMYecknx coequHeHnn: TpnBmnanbHasa, paunoHanbHas, MKOMAK.

7. Knaccudukaumsa opraHnyeCcknx peakunun n peareHTos.

8. OCHOBHbIe haKTopbl, onpenensLie BO3SMOXHOCTb NPOTEKAHNA XUMNYECKNX peaKu,vu7|.

O

. ANlKaHblI. Ll,l/lKﬂoaJ'IKaHbI.CTpoeHI/le, CBOWCTBa, nonyyvyeHn4.

10. AnkeHbl.AnKuHbl. AnkagneHsl. OcobeHHOCTN CTPOEHUS, CBONCTBA, NOJIyYEHUS.

11. Yrnesogopoabl. OTAeNbHble NpencTtaBuUTeNn, UX WCMOJIb30BaHME. DKoaormdeckmne npobnemsl,
nyTn peLieHuns.

12. FanoreHNpon3BoAHbIE Yr1IEBOLOPOAOB: HOMEHKIAaTypa, U3oMepuns, CNocobbl Nosy4eHus.

13. [anoreHnponssoAHble YrneBofoponoB: U3MYECKMe U  XUMUYecKune ceonctBa. OTOesibHbIE

npeacTtaBuUTeNn.

14. ApomaTuyeckme coeanHeHunss. OcobeHHOCTM apoMaTUYHOCTU. HoMeHknaTypa, u3oMepus,

Mosly4eHne n CBOMNCTBa.

15. CnupTol. TnocnupTel. Knaccugukaums, HoMeHK1aTypa, M3oMepus, nosiyvyeHue.

16. CnupTbl. TunocnupTbl. XnMuyeckmne CBOMCTBa. 3Ha4dYeHMe OTAesIbHbIX MnpeacTaBuTenen,
NCNOoJIb30BaHNE. DKoMOrnyeckmne npobnemsl, NyTU peLUeHUns.
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17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

MpocTbie aupbl N deHonbl. TuodeHonbl. Tnosdupbl. HoMeHKNaTypa, MeToAbl MOJyHYEeHUS W
XNMUYeckme CBONCTBA.

Anbgernabl U KETOHbI. CpaBHVITe}'IbHaFI XapaKTepPUCTUKa CTpoeHNA N XUMNYECKNX CBOWCTB.

Anbaernabl U KeToHbl. MeToAbl NONy4YeHUS.

deHondopmManbaermaHbie CMOoJbl. AHTUOKCMAAHTBI Ha ocHoBe (eHONoB. DKOJIOrnyeckune
npobnemsbl, MNyTU PeELUEHUs.

XWHOHbI. CTpoeHne, CBONCTBaA N MeTOodbl MOJyYEHUS.

Kap6OHOBbIe KNUCNOThbI. KﬂaCCI/Iq)VIKaLI,IAFI. |/|3OMepI/IFI. MeTonbl nony4dyeHumnsa MOHOKap6OHOBbIX KWUCNOT.

[IBYXOCHOBHbIE Kap60HOBbIe KUCNOoTbl. FoMonornyeckmn pan, HOMeHKNaTypa, MeToabl NoJly4HeHUA.

npe,ﬂ,CTaBVITeJ'IVI OBYXOCHOBHbIX Kap6OHOBbIX Kncnot. LUlaBenesas, MasioHOBas, AHTapHaA,
rnyTapoBad, aannnHoBaa KWUCIOThI.

Yrnesoabl. MoHoCaxapuabl. AnbOOMNEHTO3bl, asibAorekcosbl. KeTorekcosa.

Inoko3a. CBoncTBa, TayToMepus. OTpbITble U LNKANYECKNE (hopMbl.

FAMKOMMpPaHo3bl, rIMkKogypaHo3bl. Cnocobbl nzobpakeHus.

Oucaxapuabl. Knaccudukaumsa. HeBocCcTaHaBaMBawwme gucaxapuibl:  caxaposa. CtpoeHwue,
CBOMCTBA, 3Ha4YeHune.

BoccTaHaBnMBaLMe ANCaxapuibl: MasibTo3a, 1akTo3a, uennobnosa. CTpoeHne n CBONCTBA.

Monucaxapuabl. KpaxMan, cTpoeHue, GU3MYecKne u XuMMuyeckme ceolicTBa. Obuias
XapakKTepucTuka amnmuaos. Knaccndumkaums.

Xupbl. XapakTepucTtuka.

XnMmnyeckme CBONCTBa XXMNPOB.

Ctepounabl. TeprneHbl. CTpoeHne, CBOMCTBa 1 brMoniornyeckas posb.

HuTpocoeanHeHnsa. AMUHDLI. OpFaHI/ILleCKI/Ie OCHOBaHUA. A3ocoeamnHeHunsa. CBONCTBaA.

. AMI/IHOCI'IVIprIZ 3TaHOJIaMWHbI, XOJINH, aUeTUNxoJZInH, NX CTpoeHne, CBONCTBaA, HaxoXAeHune B
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36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

npupoae.inamMmunHbl

AMUHOKKMCNOTLI. Knaccndunkauymsa, msomepusi, HOMeHkNaTypa. PacnpocTpaHeHne B npupoge.
Buonornyeckas posib aMUHOKNCNOT.

AMNHOKUNCAOTbI. PU3nNYECKME N XUMNYECKME CBOMNCTBA.

AMdoTepHasa npupoda aMUHOKUCNOT. KayecTBEeHHble peaKkuun.

MpoTenHOreHHble aMUHOKUCNOTbI. CTpOeHNe, CBOWCTBA U 3HAYEHMS.

MenTtunabl. benkn. PacnpocTpaHeHue B npupoae. CTpoeHune, CTpyKkTypa 6enkos.

Benkn. Tunbl cBasen B 6enkoBon mMosekyne ( amuaHas, AucynbduiHas , BOAOpPOAHas, NOHHasNA)
dusnyveckmne n xmMmmyeckmne ceonctea 6enkos.

HyknenHoBble KNUCNOTbI. [TOHATUE O HYKJIEMHOBLIX KucnoTax. HykneonpoTeuabl. HykneoTunabl,
HYKNeo3nabl.

CTpoeHune HYKJIEUHOBbIX KUCNOT KX buonornyeckoe 3Ha4deHme.

FeTepoumkanyeckme coeguHeHusa. Knaccnpukaumns. ApOMaTMYHOCTb reTepounKINYeCcKnx
coeiIMHEeHNN.

MaTnyneHHble reTepoLunKbl. CBoncTBa OTAE/bHbIX Hpe,D,CTaBMTeﬂeIZ.

Bruonorn4yeckn akTUBHbIE COEAVHEHUS, COAEepKALlMe WHAOOMbHbIN UMKI- TPUNTOMaH, TPUNTAMUH,
CEPOTOHMH.

LWecTun4yneHHble rerepounksibl ¢ ogHNMM aTOMOM a30Ta.XapaKTep|/|CT|/|Ka n CBOCTBa.

CBONCTBa LWECTUYSIEHHbIX reTepounkiioB. OTpenbHble npeacTtaBuUTeENN UX 3Ha4YeHUe.

3J'IEMeHTOpFaHI/I'-IeCKI/Ie coefuHeHunsa. OTaenbHble npeacTtaBuUTENN. CTpoeHI/Ie, CBOWCTBa U
nony4vyeHmA.

50.0CHOBHblE MeTOAbl CMHTE3a N OYUCTKN OpraHn4YeCckux CoeanHeHun.

TECT Ne 1
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1. Teopusi XMMUYECKOr0 CTPOEHUS OPraHNYecKux coeAnHeHnn bbina cosgaHa:

1) M.B.JlomoHocoBbIM 2) [.1.MeHOeneeBbIM

3) A.M.byTneposbiM 4) f.bepuennycom

2. Ha3BaHus «OpraHun4yeckmne BellectTBa» N «OpraHnN4eCkaa XmMmnma» BBeJ1 B HayKy:

1) M.B.JlomoHocoB 2) .N.MeHpenees

3) A.M.byTtnepos 4) A.bepuennyc

3.B KakoMm pany opraHnN4Yeckmnx coegnHEeHNN Haxo4aTCs TONbKO yrnesogoponbl:

1) C2H6, C4H8, C2H50H; 2) CH3COOH, C6H6, CH3COH;

3) C2H2, C3H8, C17H36; 4) C6H5NO2, CH2CI2, C3H7NH2

4. B KakoM paay opraHN4yeckux coeguHEeHNn HaxXoaaATCSA TOJIbKO aJIKaHbl:

1) C2H6, C3H8, C4H10; 2) C2H2, C4H8, C6H6;

3) C10H20, C8H16, C3H6; 4) CH4, C2H4, C4H6.

5. K coegnHeHunsam, nmetowinm obuyto gopmyny CnH2n, oTHocuTCA

1) 6eH301 2) uMKIorekcaH 3) rekcaH 4) rekCuH

6. BellecTBo, CTPYKTYypHas hopMysia KOTOPOro

CH3-CH - CH2- C = C - CH2- CH3, Ha3bIBaeTcCH

CH3

1) 6-MeTunrenTunH-3 2) 2-MeTWIrenTuH -4 3) 2-MeTUJIrekKcuH -3 4) 2-MmeTuarenTeH -3

7. ®opMyna MeTuUnUnKnobyTaHa cooTBeTCTBYET obLuen popmyne
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1) CnH2n+2 2) CnH2n 3) CnH2n-2 4) CnH2nO

8. K knaccy afKMHOB OTHOCUTCH

1) C2H4 2) CH4 3) C2H6 4) C2H2

9. XuMmm4yeckas CBs3b, XapaKTepHaa Oona aJikaHoB

1) oBonHasa 2) ognHapHas 3) o- cBS3b 4) - CBA3b

10. OnvnHa cBs3m C-C v BaNI€HTHbIN Yyro B MOJIEKYJIaX aJIkaHOB

1) 0,120 1M, 120° 2) 0,154 Hm, 109°28" 3) 0,140 HM™, 120° 4) 0,134 1M, 109°28

11. Bupg FI/I6pI/I,EI,I/IBaLI,I/II/I 3JIEKTPOHHbIX 06n1aKoB aTOMOB yrnepoaa B aJikaHaX

1) sp- 2) -sp2 3) -sp3 4) s-s u p-p

12. Nl'eomeTpuyeckasa popmMa MOsEKY bl METaHa

1) TeTpasapuyeckas 2) nuHenHana 3) obvemHasn 4) nnockas

TECT Ne 2

1. O6bwas hopmMysia roMOSIOrM4ECKOro psifa apeHoB

1) CnH2n 2) CnH2n -2 3) CnH2n -6 4)CnH2n +2

2. Obuwias chopMynia roMOIOroB psiia ankagneHoB

1) CnH2n+2 2) CnH2n 3) CnH2n-2 4) CnHN-2

3. Peakumns nony4eHus Kay4ykos

1) rmaporeHusaunsa 2) nonumepunsauma 3) nsomepmsaumns 4) noJMKoOHOeHcauus

4. Tnn XapaKTepHbIX O/19 aJIKEHOB peaKLu/u7|, O6yCJ'IOBJ'IeHHbIX HaJm4ymem m-cBA3nm B MOJ1EKYJlaxX

1) 3ameweHnn 2) pasnoxxeHusa 3) obmeHa 4) npncoegnHeHUs
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5. N3oMepbl oT/n4aloTCA

1) XMn4YeckKnMMu CBOMCTBAMU 2) XMMUYECKON aKTUBHOCTbIO

3) PU3NYECKMMUN CBONCTBAMUN 4) XUMNYECKMM CTPOEHUEM

6. Cx0ACTBO N30MepoB Mexxay cobon

1) B cocTaBe 2) B cTpoeHun 3) B cBONCTBax 4) B cnocobax nosyvyeHus

7. ToMmonorm oTnMyalTCa Apyr oT gpyra:

1) yncnom aTOMOB yrnepoa 2) XMMNYeCKOn CTPYKTYpOm

3) Ka4eCTBEHHbLIM U KOJINYECTBEHHbLIM COCTaBOM

4) obLien hopMynon roMoNIOrM4eckoro psna

8. BelwecTBO, CTPYKTYypHasa hopMysia KOTOPOro

CH3

CH3- CH2- C - CH3 Ha3bIBaeTcCH

CH2- CH3

1) renTaH 2) 3,3-guMeTunneHTaH 3) 3-meTun-3-3TunbyTaH 4) 2-meTnn-2-3TunbyTaH

9. byTagueH-1,3 npuHanexXuT K KNaccy yrieson0oponos

1) npenenbHble 2) HenpeaenbHble 3) apoMaTudeckume 4) yunknonapadguHbl

10. CtpykTypHasa dopmyna 2,3-gumetmnnbyTtaHa

1) H3C - CH - CH - CH3 2) CH3
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CH3 C2H5 H3C - C - CH2- CH3

CH3

3) H3C-CH - CH - CH3 4) H3C - CH - CH2- CH- CH3

CH3 CH3 CH3 CH3

TECT Ne 3

2. JaHHBIMU CTPYKTYPHbIMN hopMyiamMin

CH3 CH3CH3 H3C - CH2- CH2- CH3

[\/

H3C - C-CH3 CCH3 - CH2

[/\]

CH3 CH3CH3 CH2- CH3

n3obpa>keHo

1) 4 romonora 2) 2 BewecTtBa 3) 3 romosiora 4) 4 nsomepa

3. CKoJibKO BelecTB n3obparkeHo cnenywowmMmm opmMysiamMu:

a) HO-CH-CH3 6) CH3 B) CH3- CH - CH2- CH3
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CH2-CH3 CH3- C - CH2- OH OH

r) CH3 o) CH3

CH3- CH - CH3 CH3- C - CH2- OH

OH CH3

1)52)23)34)4

4. MeTaHanb 1 bopManbaerng ABAaTCA:

1) romonoramu 2) CTPYKTYPHbIMM N30MepamMm 3) reoMeTpuyeckuMmn n3oMmepamm

4) OOHUM N TEM Xe BelleCTBOM

5. 3omepoM ByTaHOBOW KNUCJIOThbI ABNSAETCS

1) 6byTaHon 2) neHTaHoBas KucnoTa 3) 6byTaHanb 4) 2-MeTUANPONaHOBas KMC/0Ta

6. 3oMepamu aBNsOTCS

1) 6eH301 1 TONYON 2) NPONaHO/ 1 NMPonaHoBas KUCoTa

3) aTaHoN N QUMEeTUNOBbLIN 3chup 4) 3TaHON K heHon

7. N3omepamn asnatoTcA

1) NneHTaH 1 NeHTaAneH 2) YKCyCHasa KUcioTa u MetungopMmmaT

3) 3TaH 1 aueTuneH 4) 3TaHoN 1 3TaHalb
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8. XnopupoBaHue npenesbHbIX YyrieBogoponoB - 3TO NpUMeEpP peakumn

1) npucoeagnHeHuns 2) pasnoxxeHus 3) 3amelleHns 4) nsomepmsaummn

9. beH30n 13 aueTuieHa B OOHY CTaOUO MO>XXHO NMONYy4HYNTb peaKL|,|/|e|7|

1) perngpunpoBaHunsg 2) TpuMmepmsaumnm 3) rmngpuposaHusa 4) rugpataumu

10. CkonbKo anbpernaoB cooTeeTcTByeT hopmysie C5H100

1)22)33)44)5

TECT Ne 4

1. Peakumnen 3amMeLleHns aBAseTCcs:

hv

1) CH4+ ClI2- 2) C2H2+ CI2- 3) C8H16+ H2- 4) C2H4+ Cl2-

2. YpaBHeHMe peakunn rnoayvyeHnsa aLeTunieHa B na60paTop|/||/|:

1) C2H50H - C2H4+ H20 2) CaC2+ 2 H20 —» C2H2+ Ca(OH)2

3) C2H2+ HOH - CH3COH 4) 2 CH4- C2H2+ 3 H2

3. KayecTBeHHasa peakuusa onsa gpeHona

1)C6H50H + NaOH —» C6H50Na + H20

2) C6H50H + 2 Na —» 2 C6H50Na + H2 1

3)C6H50H + FeCl3(p-p) » (C6H503)Fe ! + HCI

4)C6H50H + C2H50H -» C6H50C2H5+ H20
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4. KayecTBeHHas peakuns Ha anbaernabl:

t°t°

1) R-COH + NH3 - 2) R-COH + Cu(OH)2-

3) R-COH + KOH (BogHbIn pacTtBop) = 4) R-COH + H2-

5. YpaBHeHMe peakunmn, oTparkatoLiee nosyyeHue auetuneHa no metony M.l .Kydeposa:

1) C2H50H + [O] -» CH3-COH + H20

2) CH3-CH2Cl + 2 NaOH - CH3COH + 2 NaCl + H20

Hg2+

3) CH=CH + H20 -» CH3COH

4) CH2=CH2+ 02- 2 CH3COH

6. BsanmopencTeyoT Mmexnay coboii:

1) 3TaHON U BOL4OPOS 2) YKCYCHasa KUCaoTa 1 xaop

3) dbeHon n okecna megu (1) 4) STUNEHr AMKONb N XJI0pug HaTpUs

7. Obpa3oBaHMe NeNTUOHON CBA3N OCYLLECTBASETCS 3a CHET rpynn

1) -COH n -NH2 2) -OH 1 -NH2 3) -COOH u - NH2 4) -COOH u -NO2

8. B3aumooencTByloT Mexay cobon

1) ykcycHas kucnoTta n kapboHaT HaTpua 2) ravuepuH u cynbgat meam (1)

3) dbeHon n rmgpokcna meau (Il) 4) meTaHoN N yrneKNCsbIn ra3

9. NpeBpalleHne

C6H1206- 2 CH3- CH - COOH
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OH

HOCUT Ha3BaHue

1) Mosio4YHOKUCI0E 6po>KeH|/|e rIIOKO3bl 2) OKMCNEHNE MKO3bI

3) mecTpykumsa caxapo3bl 4) cnMpToBOe BPOXKEHME IOKO3bI

10.4umcno n3omepHbix KapboHOBbLIX KMCAOT ¢ obuien hopmynon C5H1002

1)52)23)34)4

TECT No5

1. Yncno nsomepos, umerowmx popmyny C4H8, pasHo

1)22)33)44)5

2 .YKa)K1UTe peakumnio 3aMelleHuns

hou

1) CH4+ CI2— 2) CH2=CH2+ Br2(p-p) -

H2504(k);150°C

3) CH3-CH20H ---nenememea- - 4) CH3-NH2+ HCl -

3. Yucno niomepos, umerownx popmyny C5H12, pasHo

1)52)23)34)4

4. DTaHOM MOXKHO MOJY4YUTb U3 aUeTUIeHa B pe3y/ibTaTe peakuum

1) rmgpataumm 2) ruapupoBaHuna 3) ranoreHnpoBaHus 4) rugporasoreHnpoBaHns

5. MpeBpalleHne byTaHa B OyTeH OTHOCUTCS K peakuumm
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1) nonumepunsaumm 2) gerngpuposaHuna 3) germgpataunnm 4) nsomepmsaumnm

6. CUHTETUYECKMN KaydyK mosydatoT n3 2-metunbytagneHa-1,3 peakyumen

1) nonnKoHAeHcauum 2) nsoMmepusaumm 3) noamMepusaumn 4) nenoanMmepusanmnm

7. BanMogencTemne mMeTaHa C XJIOPOM ABNAETCA peaKumeVI

1) coegnHeHuns 2) 3amelleHns 3) obMeHa 4) okucneHus

8. PeaKkLms C aMMMayHbIM PacTBOPOM OKCUaa cepebpa xapakTepHa A4ns:

1) nponaHona - 1 2) nponaHansa 3) NpoNaHOBOW KUCIOTbI 4) ANMMETNI0BOro adumpa

9. Co cBeXeoCa)K4eHHbIM rmapokcmngomMm megun BBaVIMo,EI,eIZ(ZTByeT

1) ranuepwuH, aTaHon 2) dpopManbaerma, N30nNponunsoBbIn CNupT

3) MypaBbUHbIA anbaerng, 3taH 4) dopMmanbaerun, ramuepuH

10. Onsa npeaesjibHbIX 0AHOATOMHbLIX CMMUPTOB XapaKTepHO B3anMoOencTemne c

1) NaOH (p-p) 2) Na 3) Cu(OH)2 4)Cu

11. C yKCyCHOW KMCNOTOW B3aMMOOENCTBYET

1) xnopuna Kanua 2) rmapocynbdaT Kanmsa 3) kapboHaT Kanma 4) HUTpaT Kanums

12. C BoOOpOAOM pearvpytoT BCe BellecTBa psaa

1) sTuneH, nponuH, n3obytaH 2) 6yTaH, 3TeH, NponaaneH

3) anBuHWA, 6eH30, 3TaHaN b 4) AnBMHUA, BeH30s1, 3TaHON

TECT N6

1. MpoAayKTbl ruaponnsa 6enkos

1) ranuepuH 2) aMMHOKNCNOTLI 3) KapboHOBbIE KNCNOThI 4) MOKo3a
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2. KOHEeYHbIM MPOoAYKTOM rvaposiM3a Kpaxmasia aBasieTcs

1) rnoko3a 2) dpykTo3a 3) ManbTO3a 4) AEKCTPUHbI

3. Mpwn B3anMoAencTBmMn KapboHOBbLIX KUCOT 1 CNUPTOB 06pa3ytoTcs

1) npocTbie acpupbl 2) cnoXxHble 3dupbl 3) anvaerngbl 4) aMUHOKNCAOThI

4. K gpncaxapmpam OTHOCUTCA

1) uennonosa 2) kpaxman 3) caxapo3a 4) rjaokKosa

5. NoKo3a OTHOCUTCSH K

1) MmoHoCaxapupam 2) gucaxapupam 3) onmrocaxapugam 4) nonmcaxapugam

6. [NOKO3a OTHOCUTCHA K MOHOCaxapugam rpynnol

1) TeTpo3 2) NeHTOo3 3) rekcos 4) oKTOo3

7. Lennonosa oTHOCUTCH K

1) MmoHoCaxapupam 2) gucaxapupam 3) onmrocaxapugam 4) nonmcaxapugam

8.Peakuuns, nexawlas B OCHOBE MNoJly4eHUs CJI0XKHbIX 3(hnpoB

1) rmgpaTtaunsa 2) atepudunkaumnsa 3) gerngpatauns 4) gerngporeHmsaumns

9. Peakuus, He XapaKTepHaa O0Jid aJiIkaHOB

1) npucoeanHeHna 2) pasnoxxeHusa 3) 3ameLweHuns 4) ropeHus

10. O6bwas dopMyna CNOXXHbIX 3¢hpnpoBs

1) R-O-R 2) RCOOH 3) RCOOR1 4) CH2- O - COOR1

CH - O - COOR2
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CH2- O - COOR3

11. CBA3b, yaepXuBatoLLlas NnepBuYHy0 CTPYKTypy b6enka

1) ancynbpuaHbIn MOCTUK 2) BofopoaHas 3) nenTnaHasa 4) CNOXKHO3I(UPHbBIN MOCTUK

12. CymmMa Ko3hpULMEHTOB B YPaBHEHNN peaKL M ropeHns nporaHa pasHa

1)62)123)134) 24

TECT Ne 7

1. CyMMa KO3(h(DULNEHTOB B ypaBHeHUM nonyvyeHns C2H2u3 kapbuaa KanbLusa, paBHa

1)22)33)44)5

2. Mpwn nonHom okucneHnn 1 Monb NpornaHa KNCNIoOpoaoM Bo3ayxa obpa3yeTcs:

1) 1 Monb CO2 n 1 Monb H20 2) 3 Monb CO2 n 4 Monb H20

3) 2 Monb CO2 n 3 Monb H20 4) 4 Monb CO2 n 6 Monb H20

3. Mpwn ropeHnn 1 Monb 3TaHa 0bpa3yloTCsa BeWEeCTBa KOJINYECTBOM

1) 1 Monb CO21 1 Mosnb H20 2) 1 Monb CO2u1 2 Monb H20

3) 2 Monb CO2u 3 Monb H20 4) 2 Monb CO2u 4 Monb H20

4. KapboHUNbHYO Fpynmny comepxaT MOJeKY bl

1) cnoXkHbIX 3¢MpoB 2) anbaernaos 3) KapboHOBbLIX KUCNOT 4) CNMPTOB

5. ®yHKuMoHanbHyto rpynny -OH coaep>xaT MOJieKy bl

1) anbOernpoB 2) CAoXKHbIX 3¢hnpoB 3) cNMpToB 4) NPoCTbiX 3MNpPOB

6. ®yHKuUMOHaNbHble rpynnbl -NH2un -COOH BXoAAT B COCTaB
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1) cnoXxHbIX 3¢hnpoB 2) cnupToB 3) anbaerngos 4) aMMHOKNCAOT

7. KapbokcunbHyto rpynny cogep>XaT MOJIEKY bl

CJIOXKHbIX 3(pMPOB 2) anbAernaos 3) MHOMr0ATOMHbIX CNMPTOB 4) KapbOHOBbLIX KUCIOT

8. Peakuus, [oKa3blBalowas HenpeaenbHbI XapakTep Kaydyka

1) peakuus ranoreHMpoBaHmns 2) peakums rmaporasoreHnpoBaHns

3) peakuuns nonmmepusaynm 4) okmcaeHmne pactsopom KMnO4

9. Pagmnkan BUHUN

1) CH2=CH - CH- 2) CH2= C- 3) CH3-CH = CH - 4) CH2= CH -

CH3

10. Peakuus ¢ y4daCTmem rasioreHaskaHoB, B pe3ysibTaTe KOTOpOIZ nponcxoanT yBennydeHme uenun
yrnepoaHbiX aTOMOB:

1) KpekuHr 2) peakuusa Biopua 3) peakunsa KoHoBasioBa 4) peakuns rajoreHMpoBaHmns

11.Ha3BaHMe 0gHOBANEHTHOroO pagnkKana gekaHa

1) nekunn 2) pekaH 3) neunn 4) peueHnn

12. lopeHue 3Tu1aMmnHa CoOnpoBOXXAaeTCs 06pa3OBaHI/IeM Yyrnekmcsioro ra3sa, soabl u .

1) amMumnaka 2) a3oTa 3) okcmpaa a3oTa (I1) 4) okcmpa a3oTa (1V)

TECT N-8

1. MpoayKkToM peakumnm byTeHa-1 ¢ x10poM aBAseTCA

1) 2-xnopbyTeH-1 2) 1,2-auxnopbyTtaH 3) 1,2-agnxnopbyteH-1 4) 1,1-guxnopbyTaH

2. B pe3ynbTaTe gernapaTtauum npornaHona-1 obpasyercs
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1) nponaHon-2 2) nponaH 3) nponeH 4) NponunH

3. Mpu Weno4YHoOM rnaponanse XXmpoe obpasyroTcs

1) ranuepuH n Boga 2) KapboHOBbLIE KNCNOTLI U BOAA

3) ranuepuH n KapboHOBbIE KNCIOThI 4) FNLIEPUH U MblNa

4. Yncno o-cesizen B MoJsiekyse byTeHa - 2

1)42)63)94)11

5. Yucno o-ceasen B Mosiekysie beHsona

1)62)12 3) 18 4) 24

6.4ucno o-cesA3en B Monekyne 2-MeTunbyTaHa

1)62)83)144) 16

7.4vcno o-cBa3en B Mmonekyne bytagvneHa-1,2

1)42)63)94) 11

8. B pe3ynibTaTe OKMCNEHMS YKCYCHOro asibaernaa nojiyyaercs

1) mMeTaHOBas KMUCAOTa 2) MacsassHasa KUCA0Ta

3) npornMoHoBasA KNCJ/I0Ta 4) saTaHOBasa KNCOTa

9. Mpwu okncneHnn sTaHona okcmaom meam (ll) obpasyercs

1) dbopmanbaerung 2) auetanbgermng 3) MypaBbuUHasa KncnoTta 4) AnaTunoBbiv acup

10. B pe3ynbTaTe peakuun rugpataunm auetTuieHa obpasyertcs

1) MypaBbUHas KUCIOTa 2) YKCYCHbIN anbaerng

3) hopMmanbaerung 4) yKkCycHas KNcaoTa
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11. Mpwn okncneHnm nponaHansa obpasyercs
1) nponaHoBas KuUcsioTa 2) nponaHosi-1 3) nponeH 4) nponaHon-2
12. KapTodenb ncnosb3yeTcs B NPOMBbILAEHHOCTU 418 NONyYeHUs
1) »xnpos 2) 6enka 3) uennonosbl 4) Kpaxmana
TECT N9
1. KomnneMeHTapHbIMN OCHOBaHUAMN B MaKpPOMOJIEKYaX HYKJIEMHOBbIX KUCJIOT SIBJISETCS
DTuAUnlr2)Tul; AnU3)Tuld, Anrd4)uUnA;IrnT
2.Kakonm yrneesoj B OpraHMU3Me 4esoBeKa UrpaeT rNaBHYIO poJib B IHepreTnyeckom obmeHe
1) bpykTO3a 2) caxapo3a 3) Kpaxman 4) raokKosa
3. Mpun okncneHnn nponaHans obpasyercs
1) nponaHoBas KNcAoTa 2) nponaHos-1 3) nponeH 4) nponaHon-2
4. Kakoe 13 BelleCTB OKa3blBAaeT Ha YesIoBeKa HapKOTMYecKoe AeNncTBue:
1) C2H50H 2) CH3COOH 3) HCOOH 4) C6H1206
5. CnAbHBLIMK @HTUCENTUYECKNMM CBONCTBaMn obnagatot
1) sTaHoOBas KMUCoTa 2) pacTeBop eHona 3) AuMMeTnI0BbIN 3unp 4) 6eH3on
6. B Kakol U3 Npeano)XeHHbIX FPynn BCe BeLlecTBa ABAAOTCS yr1eBogaMu:

caxapo3a, UeNsn03a, MypaBbMHAs KWUCNOTa  aueTaT HaTpusl, YKCyCHasi KWUCO0Ta,
TPUHUTPOLEII0NI03a  AUSTWUIOBLIA 3(pUp, aueTaT Kanus, STUIEHIJINKONb T[JIl0K03a, KpaxMmals,
uenssosa

7. MNpouecc pa3noxxeHna yrnesofoponos HedTn Ha Bonee neTy4yme BellleCcTBa Ha3biBaeTCH
1) KpeKnHrom 2) pernapmpoBaHuem 3) rmgpuposaHuem 4) gernapataumnen

8. OTHOCKUTEeNbHasA NJIOTHOCTL aleTUAeHa No BOAOPOAY paBHa
T E
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1) 13 2) 16 3) 24 4) 26

9.0THOCHUTEeNbHadA MNJIOTHOCTbL NporaHa rno Kucaopony pasHa

1)12)1,53)24)25

10. 9KoNOrn4eCcKn YNCTbIM TOMJINBOM SABASETCS

1) Bopopoa 2) HedTb 3) 6eH3UH 4) NPUPOAHbIA ra3

7.4. MeToamnyeckue MaTtepuasnbl, onpeaensiowme npouenypbl oOueHMBaHUA 3HAHUMN,
YMEHMM U HaBblKOB, U ONbITa AEATEJIbHOCTU, XapaKTepu3yloLwux 3Tanbl (pOpMUMpOBaHUA
KOMMNEeTeHLUun

OCHOBHOM TeopeTUYeCKUun MaTepuan npegMeTa DaeTCA B Yachbl JIEKLMOHHbIX 3aHATUMN.

Ha nekumsax npenofaBaTeslb CMCTEMATUYECKN U NOC/Ief0BaTeIbHO packpbiBaeT cofep XaHume
Hay4YHOW ANCLUNSANHBI, BBOAUT B KPYI HaY4YHbIX MHTEPECOB, CTaBUT BONPOCHI A58 NCCef0BaHNS.
Henb3a orpaHnYMTbCA peryasapHbIM NoCeLeHNeM TOSIbKO JIEKLUN, TakK KaK LEeHTP TSXKeCTn B
YCBOEHUWN 3HaHW, B POPMUPOBAHNM YMEHUN U HaBbIKOB JIEXXUT B NOCNEAYIOWEN CaMOCTOATENbHOMN
paboTe. CTyAeHTbl AO/IKHbI MOCTOSAHHO FOTOBUTLCA K ieKLmaM. B aTon paboTe MOryT noMoyb
y4eBbHUMKN, CMNCOK KOTOPLIX NpenofaBaTesib Ha3biBaeT Ha NepPBLIX 3aHATMAX. [ToMMO
pPEKOMEHAYEMON NINTepaTypbl, NEKTOP AaeT MporpamMMmy ANCLUMANHBI, B KOTOPOW NU310XKEHbI
OCHOBHbI€ pa3fgenbl N BOMPOCHI ANA KOHTPOA 3HAHWNA. ﬂeKLI,I/Iﬂ 3aK/laablBaeT OCHOBblI HAaYy4HbIX
3HaHWN, 3HAKOMUT C OCHOBHbIMU COBPEMEHHbLIMW HAaY4YHO-TEOPETUYECKUMN MONIOXKEHNAMU, C
MeToLoJIorMen AaHHOW Hayku. Ha nekumn ocyulectsaseTcs oblweHne cTyaeHYeCcKon ayautopum ¢
BbICOKOKBaMMPNLMPOBAHHLIMU IEKTOPaMU, y4eHbIMK, Negaroramu, cneymaincramMu B
onpeneneHHoON 0Tpacan Hayku. JIeKLMs Bbi3blBaeT IMOLMOHA bHbLIA OTKJINK ClyLlaTenen,
pa3BuBaeT MHTepec 1 NtoboBb K byayulen npodeccrn. JIEKTOpP NCMOb3YyeT Ha JIEKLMAX He TOJIbKO
MaTepuan y4ebHUKOB, HO 1 NPUBJIEKAET MHOMO AOMOJHUTENbHbIX CBEAEHWA, N3I0XKEHHbIX B
Hay4HbIX paboTax (MoHOrpauax UM CTaTbax) UanM B ero cOBCTBEHHbIX UCCieA0BaTebCKUX
Tpyaax. CTyAeHT He B COCTOSAHUN r1y6oKo OCMbICIMTL BeCb NpeAcTaB/ieHHbIN B NeKUMax MmaTepuan,
He nocellas NeKLUMOHHbIX 3aHATUI. [T03TOMY BaXXHO HE NPOMNYCKaTb JIEKLUN, FOTOBUTBLCS K HUM
(3apaHee NOCMOTpPEeTb TEMY NIeKUUK, MOYNTATb Y4eOHUKK, OTMETUTL ANA Cceba KI0YEBLIE MOMEHTHI,
COCTaBUTb BOMPOCHI IEKTOPY) M HaNpPs»KeHHO, aKTUBHO paboTaTb B TedeHme Bcero y4ebHoro
3aHATUA. CTapa|7|Ter He Oona3AblBaTb Ha JIEKUUIO: B NepBble MUHYTbI 3aHATUN 0bbsABNAETCS TeMa,
nnaaH nekuuun. YTobbl fervye 3anoMHUTb U3NaraeMbli MaTepuras, HeobxoAMMo ero NoHATh,
pa3obpaTbCs B CUCTEME HAaYUHbIX MOHATUA, KOTOPYIO AaeT NeKTop. MyTn n3noxeHus nekuymm Moryt
6bITb pa3nnyHbiMU. IHOrga npenofaBaTenb BbiIbMpaeT MHAYKTUBHbLIA NyTh, T.€. BHa4Yan e nsnaraet
KOHKpeTHble hakTbl, 0606LLaeT nx, packpbiBaeT CyLLHOCTb MOHATUSA, AAeT ero onpenesieHuve.
Opyron nyTb 06pa3oBaHMsA NOHATUN - OeAYKTUBHbIN: EKTOP BHavase onpenenseT Hay4yHoe
NOHATWE, a NOTOM faeT 06bACHEHUS, NPUBOAUT KOHKPETHLIN haKTu4yecknin matepmnan. Ecnm
YNOBUTb MYTb N3JIOXKEHNSA MaTepurana, TO CTAHOBUTCSH Sierye NoHATb MbIC/Ib NpenojaBaTens u
NMPOHNKHYTb B coaep)XaHue nekumn. Obpaltainte BHUMaHME Ha onpeneneHne NnoHATUN.
PekoMeHAyeTCHA ANA NX YCBOEHUS COCTaBNATbL raoccapuin (Cnosaps). Bo BpeMsa cnywaHua nekuunin
OO0JKHa BbITb NCUX0SIOrMYyeckas yCTaHOBKa Ha 3arnoOMMHaHMWe OCHOBHbIX naen nekuun. CaywaHme
NeKUWUI - 3TO CNOXKHbIN NCUXOSIOMMYECKUIA MPOLLeCC, B KOTOPbLIN BOBJIeYeHa BCA JIMYHOCTb
CNyLIAloLWEro: ero Co3HaHue, BoJA, MaMaTb, SIMOLMNU. DTO HE MACCMBHOE COCTOSHME YesIOBEKa, a
HanpoTWB, COCTOSIHNE aKTUBHOW, Hanps>XeHHoN feAaTenbHoCcTU. CnywaHme y4ebHon nekymm - 3To
HeobxoAuMoe, HO He A0CTaTOYHOe YC/I0BME CO3HATEIbHOro U MPOYHOro YCBOEHUS 3HaHUN. Jlekuumio
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HeobXxoaMMO 3aNncaThb - TOJIbKO TOrAa JIeKUNs CTaHeT NCTOYHMKOM AJ1s AajibHenlwen
caMocToATeNIbHOM paboTbl. KOHCMEKTUPOBAHME JIEKLIUW - 3TO CII0XKHOe Aeso, Tpebytollee yMeHUn n
onbiTa. HekoTopble CTapaloTCs 3anncaTh JIEKLUIO MOJIHOCTLIO, C/IOBO B CJIOBO, HE BAYMbIBasiCb B
cofep>XaHue MaTepuasna, onMpasicb TOJIbLKO Ha CBOO NamMATb. CrJiowHas 3anncb BO3MOXXHa TOJIbKO
B TOM CJlyyae, ecnv npenojiaBaTesb AMKTYET JIEKLMOHHbIN MaTepuasn. Ho AVKTOBKa AenaeT
n3s10>KeHne oaHoobpa3HbIM U YTOMUTESNbHBIM, 1 METOANKA BbICLLUEN LLIKOJIbl HE PEKOMEHAYET TaKOM
cnocob nsnoxxeHus. CTtpemMsieHne 3anmcaTb NEKLINIO C/IOBO B CJIOBO OTBJIEKAET CAyLLIATENs OT
060yMbIBaHMS NEKLUMOHHOrO MaTepuana. Hegapom CTyeHThbl FOBOPAT, YTO TPYAHO COBMECTUThb U
3anunck, N 06ayMbIBaHne. ECM NeKLUIo 3anmcbiBaTbh 04eHb KOPOTKO, OTAE/NbHLIMU LUTPUXaMun, TO
3anuncu He MoryT BbITb MaTepuanoM AN NOBTOPEeHUs. B n3nuiiHe KpaTKol 3anmcu TpyaHo
pa306paThCs y)Xe HeKoTopoe BpeMs cnycTs. [ns 3anncy Bo3bMuTe o6LLYyI0 TeTpalb U caenanTe
Nnoss AN Pa3/InYyHbIX 3aMETOK BO BpeMs 3anucu: Hanpumep, 3Hak BOCKIULaHNA (0TMeTKa 0cobo
Ba>XHbIX MOMEHTOB), 3HaK BOMpPOCa (4TO-TO He MOHANN U K AAaHHOMY MOJIOXKEHUIO HAZl0 BEPHYTHLCH).

MpakTuyeckana paboTa NpoBoasATCS NOCsAe NeKLUURA, U HOCAT pasbsacHAOLWKNA, obobLiatowmnin n
3aKpenasarLWmnn xapakTep. B xoae npakTniyecknx paboT cTyAeHTbl BOCMPUHMMAKOT U OCMbIC/INBAIOT
HOBbIN y4ebHbI MaTepunan. NMpakTudeckne 3aHATUA HOCAT CUCTEMATUYECKUIA XapaKTep, PeryaspHo
cnenys 3a KaXkKA4oun ieKunen nan gByma-tpemsa nekunamun. NMpaktmnyeckne paboTbl BbINOAHAIOTCA
cornacHo rpacduky y4ebHOro npouecca n camoctosaTenbHon paboTbl CTYAEHTOB N0 AUCUUMNIUHAM.
Mpwn 3Tom cobnogaeTca NPpUHUNMA NHANBUAYAJIbHOIO BbiNoNHeHUs paboT. Kaxkabih CTyAeHT BeaeT
pabouyto TeTpadb, 0hOpMIIEHNE KOTOPOWN AO/HKHO OTBEYaTb TpeboBaHMSAM, OCHOBHbLIE U3 KOTOPbIX
cnepyouime: - Ha TUTYJIbHOM NINCTE YKa3blBalOT NMpPeaMeT, Kypc, rpynny, nogarpynny, daMmuauio,
NMS, OTYECTBO CTYAEHTA; Ka)Kayto paboTy HyMepyOT B COOTBETCTBUN C METOANYECKNMN
YKa3aHMsAMW, yKa3blBalOT AaTy BbINOJIHEHNA PaboThl; - MOJIHOCTbLIO 3anncbiBatloT Ha3BaHMe paboThl,
Liesb U MPUHLMMN MeToda, KpaTKO XapaKTepUsyloT X0 3KCMepuMeHTa U 06beKT NCCeaoBaHNS; -
npu HeobxoANMOCTN NPUBOASAT PUCYHOK YCTAaHOBKMW; pe3ybTaTbl OMbITOB (QUKCUPYIOT B BUAE
PUCYHKOB C 06513aTeNIbHbIMM NOAMUCAMU K HUM, a TakXXe Tabnunubl nam onncbiBaloT CJIOBECHO
(xapakTep oopmneHna paboTbl 06bIYHO YKa3aH B METOANYECKUX YKa3aHNAX K CaMOCTOATESIbHbIM
paboTaM); - B KOHLE KaXxaon paboTbl AenatT BbIBOA UIN 3aKl04eHMe, KoTopble obCcyxaatoTca npu
noABedEeHUN NTOrOB 3aHATUSA. Bce nepBuYHbIE 3annucK HeobXoAMMO AenaTbh B TeTpaam no xony
3KcnepumeHTa. lNpoBefeHne npakTnyeckmnx paboTt BkatovaeT B ceba cnepyouime atansbl: -
MOCTaHOBKY TEMbI 3aHATUIN 1 onpefesieHne 3anay nabopaTopHo-NpakTuieckonm paboTsl; -
onpepneneHune nopsinka nabopaTtopHo-npakTMnyeckon paboTbl NN OTAENbHbLIX €€ 3Taros; -
HernocpeaCcTBEeHHOE BbIMOJIHEHME NPaKTU4YecKon paboTbl CTyAeHTaMN N KOHTPOJIb 3@ XOO0M 3aHATUN
n cobnogeHnem TexHUKN 6e30nNacHOCTU; - MOABEAEHNE NTOMOB MPaKTUYeCKoW paboTbl 1
(hopMyNMpoOBaHME OCHOBHbIX BbIBOAOB. JlabopaTopHble paboThl

JlabopaTopHasa paboTa - 3To NpoBeAeHMe CTyAeHTaMM Mo 3adaHUIO NpenogaBaTens nam no
WHCTPYKLUMKN OMNbITOB C UCNOJIb30BaHNEM NMpubopoB, MPUMEHEHNEM MHCTPYMEHTOB U APYruxX
TEeXHNYECKMX NPUCNOCOBNEHUIA, T.€. 3TO U3y4eHne Kaknx-nmbo o6 beKkToB, ABEHUN C MOMOLLbIO
cneunansHoro obopynoBsaHusa. B xone nabopaTopHbix paboT CTyAEHTbl BOCMPUHUMAKOT U
OCMbIC/IMBAIOT HOBbLIN y4ebHbI MaTepunan. MNpakTuieckne 3aHATUSA HOCAT CUCTEMATUYECKUIA
XapaKTep, PeryaspHo cienys 3a Ka>kaown nekunen nnn gymsa-tpemsa nekunamm. JlabopaTtopHblie
paboTbl BbINOJHAIOTCSA COrflacHO rpaduky y4ebHOro npouecca n camoctoaTesibHon paboTol
CTYAEHTOB No gucumnnanHam. Mpn 3ToM cobnogaeTcsa NPUHLNMN MHONBUAYANbHOIO BbIMOJIHEHUS
paboT. Kaxxabln cTyaeHT BegeT paboyuyto TeTpanb, 0hopMIeEHNE KOTOPOW AOJ/IKHO OTBEYaTb
TpeboBaHNAM, OCHOBHbIE M3 KOTOPbIX C/efyowme: - Ha TUTYJIbHOM JINCTE YKa3biBaloT NpeaMeT,
Kypc, rpynny, nogrpynny, haMuanio, UMs, oOTYECTBO CTYAEHTa; Ka)Kaylo paboTy HymepyioT B
COOTBETCTBUM C METOONYECKNMUN YKA3aHMNAMM, YKa3bIiBalOT AaTy BbINOJIHEHUS paboThbl; - MOJIHOCTbLIO
3anuncbIBalOT Ha3BaHWe paboThbl, Leb U NPUHLUUM METOAA, KPAaTKO XapaKTepmn3yT Xo4
3KCrnepuMeHTa 1 06BbEKT NCCIef0BaHNS; - MPU HEOBXOANMMOCTU NPUBOAAT PUCYHOK YCTAaHOBKMU;
pe3ysbTaTbl OMNbITOB PUKCUPYIOT B BUAE PUCYHKOB C 0693aTeNbHbIMWN NOANNCAMM K HAM, a TakXe
Tabanubl AN oNMCbIBalOT CIOBECHO (XapakTep odopMaeHuns paboTbl 06bI4YHO yKa3aH B
MeTOANYECKNX YKa3aHNAX K CaMOCTOATesIbHbIM paboTaM); - B KOHLE Ka)Kaon paboTbl AenatoT BbIBOS
NNKn 3akKo4YeHne, KoTopblie 0bCy>X4atoTCsa Npy NoOABEAEHNN UTOMOB 3aHATKSA. BCce nepBUYHbIe
3anncu HeobxoomMMo AenaTb B TeTpPaAn NO Xo4y 3KCcnepumeHTa. NMpoBeaneHune nabopaTopHbix paboT
BKJIlOYaEeT B cebs cnenytowme sTanbl: - MOCTAaHOBKY TEMbl 3aHATUIN 1 onpeaesieHne 3anay
nabopaTopHon paboThl; - onpeneneHmne nopsaka nabopaTopHo-NpakTUYeCKon paboTbl naun
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OTAEesIbHbIX ee 3TanoB; - HeNocpeaCTBEHHOE BbiNoJHEHME NabopaTopHOM paboTbl CTyAEeHTaMN 1
KOHTPOJIb 3@ XOA0M 3aHATUIA 1 cobnogeHnem TexHnkn 6esonacHoOCTu; - NnoaBeaeHNE NTOrOB
nabopaTopHoO paboThbl 1 (OPMYINPOBAHNE OCHOBHbIX BbIBOAOB. Mpy NOArOTOBKE K 1abopaTOpPHbLIM
3aHATUAM HeobX04MMO 3apaHee U3y4YnTb MeToANYECKNE PEKOMEHAALMM MO ero NPoBeAeHNIo.
O6paTnTb BHUMaHME Ha LeSib 3aHSATUSA, Ha OCHOBHbIE BOMPOCHI A8 MOAFOTOBKM K 3aHATUIO, Ha
copep>xaHue TeMbl 3aHATUSA. JTabopaTopHoe 3aHATME MPOXOOoUT B BUAE AMaliora - pa3bopa
OCHOBHbIX BOMPOCOB TeMbl. Tak>xe nabopaTopHOe 3aHATUE MOXKET NPOXOAUTL B BUAE NOKa3a
npeseHTauuin, LEMOHCTPATMBHOIO MaTepmana (B 4aCTHOCTM NJiakaToB, ClalfoB), KOTOpble
conpoBoXxaatoTca becenon npenogasaTens co ctyaeHTamu. K nabopaTtopHbiM paboTam cTyaeHT
DOMyCKaeTCs TOJIbKO NOC/Ie MHCTPYKTarka No TexHuke 6e3onacHoCTU. MoNoXKeHNs TEXHUKN
6e30MacHOCTU N3N0XKEHbI B MHCTPYKLNAX, KOTOPbIE A0J/IKHbI HAXOAUTbLCA Ha BULAHOM MECTe B
nabopatopun.
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8. YyebOHO-MeTOAMYEeCcKOe u uH(hOopMauMOHHOe obecneyeHne AUCLUMNJIUHDI
(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue CcblsiKa
547(075.8) O-64 OpraHunyeckas xmmmsa. B 2 kH., KH. 1., http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+023
OCHOBHOW KypcC : y4ebHUK ana cTyaeHToB By30B / B.J1. D6F

Benobopognos [ ap.]; noa pea. H.A. TioKaBKUHOW. - 5-e n34.,
cTep. - Mocksa : Apoda, 2011. - 640 c. : un. - (Beicwee
obpasoBaHue. CoBpeMeHHbIN y4ebHKK). - Fprd: JonyuweHo
MuHuncTepcTBoM obpa3zoBaHnsa Poccuinckon ®epepaunn. - 3b
HB MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2000043090. -
Pe)xxum pgocTtyna: cogep>kaHue. - MpegMm. ykas.: ¢. 606-631. -
MNmMeH. ykas.: c. 632-633. -

47(075.8) I 77 T'paHpbepr, N.N. OpraHmnyeckas xmmMus : http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+035
y4ebHuk onsa 6akanaspos / N.W. Tpanpbepr, H.J1. Ham. - 8-e | A66

n3g. - Mocksa : HOpawnT, 2013. - 608 c. - (bakanasp. ba3osbin
KypcC). - 'pnd: PekomeHgosaHo YMO no arpoHOMUYeCKOMy
obpasoBaHuio. - 96 HB MI'TY. - URL:
hppt://lib.mkgtu.ru:8002/libdata.php?id=2000028768. -
Pexxum pgocTtyna: cogep>aHue. - AYJ1: 21 3k3. - [pegMm. ykas.:
c. 590-601. - ISBN 978-5-9916-2898-3

Opo3pos, A.A. OpraHnyeckas xmuMus : y4ebHoe nocobue / https://www.iprbookshop.ru/81036.html
A.A. Opo3pos, M.B. lpo3posa. - CapaToB : Hay4yHas KHUra,
2019. - 159 c. - 3bC IPR Books. - URL:
https://www.iprbookshop.ru/81036.html. - Pexxum goctyna:
no nognucke. - ISBN 978-5-9758-1810-2

8.2. lononHuTesNibHaA nurtepaTtypa

HasBaHue CcblsIKa

TiokaBkuHa, H. A. BnoopraHunyeckas xumuns : y4ebHuk / H. A. | https://www.studentlibrary.ru/book/ISBN9785970484340.htm
TiokaBkuHa, 0. U. baykos, C. 3. 3ypabsH. - Mocksa : [90TAP-| |
Mepuna, 2024. - 416 c. - ISBN 978-5-9704-8434-0. - TekcT :

3NeKTPOHHbIN // DBC "KoHcynbTaHT cTypeHTa" : [canT]. - URL

https://www.studentlibrary.ru/book/ISBN9785970484340.html

Knioes, M.B. OpraHuyeckas xumus : y4ebHoe nocobue ans https://urait.ru/bcode/520088
By3oB / M.B. KntoeB, M.I'. Abaynnaes. - MockBa : FOpanT,
2023. - 231 c. - (Bbicluee obpasoBaHue). - 3bC HOpanT. - URL:
https://urait.ru/bcode/520088. - Pexxum goctyna: no
noanucke. - ISBN 978-5-534-14691-2

8.3. MHPOpPMaALMOHHO-TEIEKOMMYHUKALMOHHbIE pecypchbl ceTu «MIHTepHeT»

Znanium.com. ba3oBas KONNEKUUS : SJIEKTPOHHO-6MbnoTevyHasa cuctema : cant / 000 "Hay4yHo-
nsgatenbckuinm ueHTp UHgpa-M". - MockBa, 2011 - - URL: http://znanium.com/catalog (naTa
obHoBneHunsa: 06.06.2019). - Pexxmm gocTyna: oasa 3aperucTtpup. nosib3oBaTtesien. - TEKCT:
3/1eKTPOHHbIN. ®oHA DBC hopMUpyeTcs C y4eTOM BCEX N3MEHEeHUI obpa3oBaTesibHbIX CTaHOAPTOB U
BKJIt0OYaeT y4ebHuku, y4ebHblie nocobus, YMK, MoHorpadgumn, aBTopedepaThl, AuccepTauunm,
SHUMKONEeANN, CNI0BAapPU MU CNPaABOYHUKIN, 3aKOHO4ATEIbHO-HOPMAaTUBHbIE JOKYMEHTHI,
cneumanbHble nepuognyeckne n3fgaHnua n usgaHus, Bolnyckaemble n3gatesibCTBamMu By30B.
http://znanium.com/catalog/ Nepunognyeckne nsgaHma AOCTynHble obyvalomMMca n COTpyaHNKaM
®rboy BO MI'TY no noanucke 1 Ha OCHOBaAHUUN KOHTPAKTOB U JIMLEH3MOHHbIX COrNaLleHunia.
/index.php/resursy/37-periodicheskie-izdaniya XuMuK : cant o xumum / XuMunK.py. - Mocksa, [207?7?]. .
- URL: http://www.xumuk.ru/. TeKCT: 371IeKTPOHHLIN.Ha canTe pa3meLleHbl y4ebHble MaTepuanbl No
pa3nunyHbLIM pasfenamMm XuMnm, npeacTaBsieHa XuMnyeckas sHumknoneansa (6onee 5000 TepMrHOB,
0XBaTbIBalOLLMX BCE pa3fesibl XMMUK, a TakKXe NorpaHnyHblie 06,1acTn), CNPaBoOYHUK MO XMMUYECKUM
BellecTBaM, nepmnogmnyeckas cnctemMma snemeHTos [.U. MeHaeneeBa CO CCbIJIKOM Ha KPaTKYO

MHpopMauuno 06 3nemMeHTax B XMMNYECKON SHUMKIoNeann, MaTepuanbl, NOCBALWEHHbIE NMONTYYEHUIO
Py =
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M CBOWNCTBaM reTepounKINYeCcKnx coeguHeHnin, aHUnKnonegnsa nekapCcTBeHHbIX npenapaTos,
hapMaueBTUYECKU N BUOXNMNYECKNI CMPABOYHUKIW, KaTaslOr XMMUYECKNX KOMAAHUA U
npeanpuaTmnin n gpyrue matepuanbsl, PyHKLUNOHNPYET hopyM npoekTa. http://www.xumuk.ru/
ChemNet. Poccus : DnekTpoHHas 6ubnnoteka y4ebHbiXx MaTepmnasoB No XuMum / Poccuinckuin oHA,
(yHAaAMeHTasbHbIX NCccaenoBaHni, Xmmmyeckmnm akyabteT MIY. - Mocksa, [1977]. - . - URL:
http://www.chem.msu.su/rus/elibrary/. - TeKCT: 31€KTPOHHbLIN.DNEKTPOHHaA bubanoteka y4ebHbix
MaTepuasioB Mo xumMuu npeactasnseT cobon goHa NybANKaLMin, NOArOTOBAEHHbIX A4
nHpopMaLmoHHoro obecneyeHns y4ebHbIX KypCoB N0 XUMUWN A1 CTYAEHTOB U aCNMpPaHTOB
XMMUNYECKOro 1 paga apyrux hakynbtetoB MIY, a Takxxe abUTypueHTOB 1 y4allmxca cpegHen
wkobl. http://www.chem.msu.su/rus/elibrary/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

OCHOBHOM TeopeTUYeCcKUn MaTepuana npegMmeTa O0aeTCA B Yachbl JIGKLLMOHHDbIX 3aHATUMN.

Ha nekumsax npenofasaTeflb CUCTEMATUYECKU 1 NOC/ieoBaTesIbHO pacKkpbiBaeT coAepXaHne Hay4YHOW AUCLUUMANHBI, BBOOAWUT B KPYI Hay4YHbIX
WHTepecoB, CTaBUT BOMPOCHI 418 nccnenoBaHnsa. Henb3s orpaHNYnUTbLCA peryaspHbiM NoceweHneM TosIbKO NeKLUUn, TakK Kak LLeHTp TSXeCTu B
YCBOEHUWN 3HaHW, B GOPMUPOBAHNM YMEHUN 1 HaBbIKOB JIEXXUT B Nocaenytowen camoctoaTensHom pabote. CTyaeHTbl A0/>KHbI MOCTOSAHHO
rOTOBUTLCA K ieKUMaM. B 3Ton paboTe MOryT nMoMoYb Y4eOHUKIN, CMNCOK KOTOPLIX NpenofaBaTesib Ha3biBaeT Ha NepBbiX 3aHATMAX. [TOMUMO
pPeKOMEeHAYeEMON NNTepaTypbl, NEKTOP AaeT MporpamMmMmy ANCLUMAVHbLI, B KOTOPOW NM3/10>KEHbI OCHOBHLIE pa3fesibl U BONPOCH! A/19 KOHTPOASA 3HAHUA.
Jlekuns 3aknagbiBaeT OCHOBbI Hay4HbIX 3HAHNIN, 3HAKOMUT C OCHOBHbLIMU COBPEMEHHbLIMU HAaYYHO-TEOPETUYECKUMUN MOJSIOXKEHUNAMUN, C METOL01I0TNEN
OaHHOM Hayku. Ha nekuum ocyuwiecTenseTcs obuweHne CTyaeH4YeCKOoN ayanTopumn € BbICOKOKBAIMULIMPOBAHHLIMWU IEKTOPAMU, YHEHbLIMYU,
neparoramu, cneunanncTtamm B ornpefesieHHon oTpacav HayKu. JIekumns Bbi3blBaeT 3MOLMOHANbLHbBIA OTKJINK CayllaTesien, pa3BnBaeT UHTepecC U
nobosb K byayuien npodeccnn. JIeKTop NCNosb3yeT Ha JIeKLMAX He TONIbKO MaTepuan y4ebHMKOB, HO 1 NpuBJieKaeT MHOI0 AOMOJHUTENbHbIX
CBeOEHUN, N3JIOXKEHHbIX B Hay4HbIX paboTax (MoHOrpadumsax nam ctaTbax) UM B ero COBCTBEHHbIX UCCieAoBaTeNbCKUX TpyAax. CTyAeHT He B
COCTOSAAHUN rTy6OKO OCMbIC/INTL BECb NPEeACTaB/IEHHbIN B JIEKLUUAX MaTepuas, He rnocelas JIEKLMOHHbIX 3aHATUI. [103TOMy Ba>kHO He nMponyckaTb
NleKunmn, roTOBUTLCA K HUM (3apaHee MoCcMOTpeTb TeMy JeKUUn, NoYnTaTb y4eOHUKN, OTMeTUTb AN cebs KnveBble MOMEHTbI, COCTaBUTb BOMPOCHI
JNIeKTOopY) 1 Hanps»XeHHO, aKTMBHO paboTaTb B TedeHue Bcero y4ebHoro 3aHATUA. CTapanTech He ona3fbiBaTb Ha NIEKLMIO: B NepPBble MUHYThI
3aHATUN 00BbABNAAETCA TeMa, NnaH nekunun. YHtobbl nervye 3anoMHUTb M3NaraeMbln MaTepmnan, HeobxoaAnMMo ero NoHATL, pa3obpaTbCsa B cucteme
Hay4HbIX MOHATUN, KOTOPYIO AaeT feKTop. MNyTu n3noxxeHnsa nekunmm MoryT bbiTb pa3nnyHbiMu. IHOrga npenofaBaTesb BbibUpaeT MHAYKTUBHBIN
nyTb, T.€. BHa4yajie n3naraeT KOHKpeTHble hakTbl, 0606LLaeT UX, pacKpbiBaeT CYLHOCTb NOHATUSA, AAeT ero onpeeneHne. Opyronm nyTb
06bpa3oBaHNA NOHATUN - AeAYKTUBHLIN: JIEKTOP BHa4vasie onpeaensieT HayyHOe MOHATKE, @ NOTOM AaeT 06BbACHEHUS, NMPUBOANT KOHKPETHbIN
hakTnyeckun matepuran. ECam ynoBuTb NyTb N3N0XKEHNA MaTepurana, TO CTAaHOBUTCS Nlervye NoHATbL MbIC/b NpenofaBaTensd U NPOHUKHYTh B
cogep)xaHue nekuymn. ObpalwanTte BHUMaHME Ha onpeaenieHne NoHATUN. PekoMeHayeTcs ANa UX YCBOEHUS COCTaBNATb raoccapuin (cnoeaps). Bo
BpeMa CAyLaHnsa NekKunin 8osmkHa bbiTb MCUxonornyeckas ycTaHOBKa Ha 3anoOMMHaHNE OCHOBHbIX naen nekumun. CayliaHue AeKumin - 3TO CI0XHbIN
NCUXO0JIOrM4ECKMN NPOLECC, B KOTOPLIA BOBJEYEHa BCA JIMYHOCTb C/IyLLAOLWEro: ero Co3HaHue, Boas, NaMaTb, 3MOUUK. ITO He NMacCUBHOE COCTOAHUE
YyesioBeKa, a HaNpPOTUB, COCTOSAHME aKTUBHOWM, HaMpPs>XeHHON AeaTtenbHocTu. CnywaHne y4yebHom nekumm - 310 Heobxogmnmoe, HO He [OCTaTo4YHOe
yC/N0BME CO3HATEIbHOrO M NPOYHOro YCBOEHUS 3HaHWRA. JleKumnio HeobxoaMMo 3anncaThb - TOSIbKO TOrAa fieKuma CTaHeT NCTOYHUKOM ANs
JanbHenwen caMocToAaTeIbHON paboTbl. KOHCMEKTMPOBaHME NeKLUK - 3TO CN0XKHOe aeso, Tpebytollee yMeHUn 1 onbiTa. HeKoTopble cTapatoTcs
3anucaTb JIEKLMIO NOJIHOCTbLIO, C/I0BO B CJ/IOBO, HE BAYMbIBASACh B COAEpXXaHMe MaTepurana, onmpasch TONIbLKO Ha CBOK NaMATb. CnjowHas 3anuck
BO3MOXXHa TOJIbKO B TOM CJly4ae, ecnvm npenofaBaTeslb AUKTYeT NeKUMUOHHbIN MaTepuan. Ho ANKToBKa AenaeT U3noxxeHne oaHoobpasHbIM K
YTOMUTESIbHbLIM, U METOAMKA BbICLUEN LLKOJIbl HE peKOMeHAYeT Takon crnocob ninoxxeHunsa. CTpemseHne 3anmcaTb JIEKLUIO CIOBO B CJIOBO OTBJIEKaeT
cnywaTtens oT 064yMbIBaHUA NEKLMOHHOI0 MaTepuana. Hefgapom CTyAeHTbI FOBOPSAT, YHTO TPYAHO COBMECTUTh 1 3anucb, 1 o6ayMbiBaHme. Ecnan
JNIeKUMIO 3aNnCbiBaTb O4eHb KOPOTKO, OTAEbHLIMU LUTPUXaMKU, TO 3aNUCU HE MOTYT OblITb MaTepranoM At NOBTOPEHUSA. B U3NnwWHe KpaTKOM 3anucu
TPYLHO pa30obpaTbCs y)Ke HEKOTOpPOE BpeMa CnycTA. [Ana 3anmcm Bo3bMuTe 06LWyto TeTpalb U caenanTe nonsa Ansa pasndHbiX 3aMeTOK BO BPEMS
3anuncu: HanpuMep, 3HakK BOCKANLaHUA (0TMeTKa 0C060 Ba)KHbIX MOMEHTOB), 3HaK BOMPOCa (4TO-TO HE MOHANN N K [aHHOMY MOJIOXKEHMIO HAZO0
BEPHYTbLCH).
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MpakTuyeckana paboTa NpoBoAATCSA NOCAE NIEKUNIA, U HOCAT Pa3bAaCHSALWNA, 0606LaloWniA 1N 3aKpennaoLWmni XxapakTep. B xone npakTnyeckmnx
paboT CTyAEeHTbl BOCMPUHUMAIOT U OCMbICINBAOT HOBbLIA Y4ebHbIN MaTepura. MpakTuieckme 3aHATUA HOCAT CUCTEMATUYECKUIA XapaKTep,
peryfisipHo cneflys 3a KaXkAon NiekKuuen nnn ApyMa-TpemMs nekumnamu. MpakTnyieckme paboTbl BbINOJHAKTCSA COrlacHO rpaduky y4yebHoro npouecca
N caMocToATeNbHOM paboTbl CTYAEHTOB MO AUcUMNAMHaM. MNpu 3ToM cobnogaeTca NPUHLNM MHAMBMAYANbLHOMO BbIMOJIHEHUSA paboT. KaXkabIi
CTyOeHT BedeT paboyyto TeTpadb, 0hopMJIEHNE KOTOPOW A0/IXKHO 0TBEe4YaTb TPeboBaHMAM, OCHOBHbIE N3 KOTOPLIX Cledylolme: - Ha TUTYJIbHOM
JINCTE yKa3bIBAlOT NpeaMeT, Kypc, rpynny, noarpynny, hamuanto, UMsi, OTYECTBO CTYZIEHTA; Ka)Kayto paboTy HYMepyloT B COOTBETCTBUN C
METOANYECKMMUN YKA3aHUAMUN, YKa3bIBAOT AaTY BbINOJIHEHMS paboThl; - MOMHOCTbLIO 3aMUCbIBAOT Ha3BaHMe paboThl, Liefb U NPUHLMN MeToaa,
KPaTKO XapaKTepuU3yloT X0 3KCNepMMeHTa 1 06bekT NccnenoBaHus; - Npu HeobxoAMMOCTU NPUBOASAT PUCYHOK YCTAHOBKU; Pe3yJibTaThkl OMNbITOB
(hUKCMPYIOT B BUAE PUCYHKOB C 06513aTe/IbHbIMU NOANNCAMUN K HUM, a Tak>Xe TabunLbl U ONMUCbLIBAlOT C/IOBECHO (XapakTep ohopMaeHns paboTsl
00bIYHO YKa3aH B METOANYECKMX YKA3aHUAX K CaMOCTOSATENIbHLIM paboTaM); - B KOHLLE Ka)X4ol paboTbl AeNnaloT BbIBOA UJIN 3aKJIIOYEHNE, KOTOPLIE
o6cy>XOatoTcs Npu NoJBeAeHUN UTOroB 3aHATUSA. Bce nepBuYHbIe 3anncK HeobxoamMo AenaTh B TeTpaan rno xoay sKcnepumeHTa. NpoeeaeHne
NpPakTUYeCcKnxX paboT BKIOYAET B cebsa cneaylolle 3Tanbl: - MOCTaHOBKY TEMbl 3aHATUI 1 onpeaeneHne 3aaa4 NabopaTopHO-NPaKTUYECKOM
paboTbl; - onpeaeneHne nopsaka 1abopaTopHO-NPaKTMHECKON PaboThl NN OTAEJIbHbLIX €€ 3TaNoB; - HENoCpeACTBEHHOE BbIMOJIHEHME NPAKTUYECKOM
paboTbl CTyAEeHTaMN 1 KOHTPOJIb 33 XOA40M 3aHATUIA U cobntoaeHNeM TeXHMKM 6e30MacHOCTY; - MoABEAEHME NTOr0B NpakTU4eckon paboTbl
¢hopMyIMpoBaHME OCHOBHbIX BbIBOMOB. labopaTopHble paboThbl

JNlabopaTopHan paboTa - 5To NpoBeAeHMe CTyAeHTaMM Mo 3aJaHUI0 NpenogaBaTens Uan No MHCTPYKLMN OMNbITOB C MCNOJIb30BaHNEM NMPUbopos,
MPUMEHEHNEM UHCTPYMEHTOB N OPYIrNX TEXHUYECKUX NMpucnocobneHunn, T.e. 3To ndyvyeHmne Kakmx-nmbo o6-eKToB, ABNEHUA C MOMOLLbIO
crneuwnansHoro obopynoBaHus. B xone nabopaTopHbix paboT CTyAeHTbl BOCMPUHMMAKOT U OCMbIC/INBAIOT HOBbIN Y4ebHbIN MaTepuan. NpakTnyeckne
3aHATNSA HOCAT CUCTEMATUYECKMIN XapaKTep, PEryaspHO Ceays 3a KaXkKaon nekumen nnm apyma-Tpems nekumamu. JlabopatopHbie paboThl
BbIMOJIHAOTCS COrslacHo rpadumky y4ebHoro npouecca n caMocToaTesIbHON paboThl CTYAEHTOB MO AncumnanHam. Mpu aTom cobntogaeTca NnpuHUKMN
WHOMBUAYANbHOIO BbiNOJIHEHMSA paboT. Ka)kabl CTyaeHT BeaeT paboyyto TeTpadb, ohopMIeHNEe KOTOPOM A0JIXKHO OTBeYaTb TpeboBaHMAM,
OCHOBHbIE U3 KOTOpPbIX C/efylolmne: - Ha TUTYJIbHOM JINCTE yKa3biBalOT NpeaMeT, Kypc, rpynny, Nnoarpynny, gamMmmnmnio, nmMs, oT4eCTBO CTYAEHTA;
Ka>Xkayto paboTy HYMepyloT B COOTBETCTBUM C METOOMYECKMMUN YKAa3aHMNSAMM, YKa3bIBAKOT AaTy BbINOJIHEHUS paboThbl; - MOJIHOCTLIO 3aNnCbiBalOT
Ha3BaHMe paboThl, Lesb 1 NPUHLWMA MeTOoAa, KPaTKO XapaKTEepU3yloT X04 SKCNepMMeHTa U 06bEeKT NCCNenoBaHNS; - Mpu HeobxooMMOCTU NPUBOAAT
PUCYHOK YCTAHOBKW; pe3y/ibTaTbl OMbITOB PUKCUMPYIOT B BUAE PUCYHKOB C 0683aTEeNbHLIMU NOAMUCSAMU K HAM, a TakK)Xe Tabnuubl nam onuceiBatoT
C/IOBECHO (XxapakTep ocopmaeHus paboTbl 06bIYHO YKa3aH B METOANYECKUNX YKA3aHUAX K CAaMOCTOATENIbHbIM paboTaM); - B KOHLLE KaXaolh paboThl
OenalT BbIBOA UKW 3aKJIl0YeHNE, KOTopble 06Cy>XaatoTCcsA Npu NoaBedeHUN UTOrOB 3aHATUA. Bce nepBMYHbIE 3anncyn Heob6XoAMMO AenaTb B TeTpaau
Mo xondy akcnepmuMmeHTa. NpoBeneHmne nabopaTopHbiXx paboT BKAOYaeT B cebsa crnepyolime 3Tanbl: - NOCTAaHOBKY Te€Mbl 3aHATUN K onpegeneHune
3apad nabopatopHonm paboThl; - onpegeneHue nopsaka nabopaTopHo-NpakTUYECKon paboThbl MAKM OTAENbHbBIX €e 3TanoB; - HeNoCcpeaACTBEHHOE
BbIMoJsIHEHWE nabopaTopHON paboTbl CTyAEHTAMN N KOHTPOJIb 3@ XOO0M 3aHATUN N cobniogeHneM TexXHNKKM 6e3onacHOCTHY; - NoABeAeHNE UTOroB
nabopaTopHon paboTbl N HoOpMyNMPOBaHME OCHOBHbIX BbIBOAOB. [pn noarotoeke K NabopaTopHbIM 3aHATMAM HEOBXOANMO 3apaHee N3yvnTb
MeToAnYeckne pekoMeHaaunm no ero npoeseneHnto. ObpaTnTb BHUMaHME Ha LeNb 3aHATUS, Ha OCHOBHbIE BONPOCHI A5l MOATOTOBKWN K 3aHATUIO, Ha
coaep>XaHue TeMbl 3aHATUSA. JTabopaTopHoOe 3aHATHE NPOXOAUT B BUAE AMasnora - pa3bopa 0CHOBHbIX BONPOCOB TeMbI. Tak>xe nabopaTopHoe
3aHATUNE MOXXET MpPpoxXoanTb B BUAE NoKa3a npe3eHTa|_|,v||7|, NEeMOHCTPAaTMBHOIO MaTepuana (B YaCTHOCTW NJ1IaKaToOB, CJ'IaImJ,OB), KOTOpble
conpoBoXXaatTca becenon npenofaBatens co ctyaeHTamu. K nabopaTopHbiM paboTaM CTyAEeHT OOMNYCKaeTCA TOJIbKO MOC/e UHCTPYKTa)ka no
TexHuKe 6e30nacHOCTU. MNoNoXKeHNa TeEXHNKM 6e30MNaCHOCTUN N3JI0XKEHbl B MHCTPYKLMAX, KOTOPbIE AOJIXKHbI HAX0AMTbCA Ha BUOHOM MeCTe B
nabopaTopun.
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10. MNepeyeHb MHPOPMALUOHHbIX TEXHOJIOFMW, UCNOJIb3YyeMbIX NPU
oCyLLecTBJIeHMM obpa3oBaTesibHOIro npouecca no aucuunauHe (Mmoaynio),
BKJIlOYaA NepeyeHb NporpaMMHOro obecne4yeHusa n UHPOPMaALMOHHbIX
CNpaBO4YHbIX cucTeMm (Npu HeobxoaMMOCTH)

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue

7-Zip CBob6oAHAA NLEH3USA

Adobe Reader DC CBoboaHas nmueH3uns

Autodesk AutoCAD CBobosiHas nuueH3uns

Microsoft Office Word 2010 Homep npoaykTa 14.0.6024.1000 SP1 MSO 02260-018-0000106-48095

Microsoft Office Word 2010 Homep npoaykTa 14.0.6024.1000 SP1 MSO 02260-018-0000106-48095

AHTMBMpYC kaspersky endpoint security JinLeH3noHHbIM gorosop ot 17.02.2021 Ne 203-20122401

BupTyanbHble nabopaTopHble paboTbl No AncumnanHe «lMpoMmblwneHHas skonorus» (12 pabot, no 10 nnMueH3nn Ha
Kaxxayto paboty) KoHTpakT Ne 0376100002720000036 o1 15.12.2020 .

OdmcHbI nakeT Microsoft office 2016 Jorosop o1 26.05.2020 Ne 32009117096 forosop o1 17.01.2019 Ne 31908696765

10.2. NMNepeyeHb HeOOXOAUMBIX UH(DOPMALMOHHbIX CMPABOYHbIX CUCTEM:

Kaxabin oby4vatowminca B Te4eHmne Bcero nepnona obyvyeHna obecnedyeH nHOANBMAYa AbHbIM
HeorpaHU4YeHHbIM OOCTYMOM K 3/1IeKTPOHHO-6UBINOTEYHBLIM CUCTEMAM:

HasBaHue

Znanium.com. ba3oBas Konnekums : 3N1eKTPOHHO-6ubnnoTeyHas cuctema : cant / OO0 'Hay4yHo-n3gaTenbCKuim LeHTp
MHppa-M'. - Mocksa, 2011 - - URL: http://znanium.com/catalog (nata obHoBneHus: 06.06.2019). - Pexxum gocTtyna: ons
3aperncTpup. nosib3oBaTtesien. - TeKCT: 371eKTPOHHbIN.®oHA SBC hopMumpyeTCs C y4eTOM BCEX U3MEHEHUN
obpa3oBaTesibHbIX CTaHO4APTOB M BKJOYaeT y4yebHukn, y4ebHble nocobus, YMK, moHorpadun, asTopedepaThl,
anccepTaunn, sHUUKIoONeann, CJI0Bapu U CMpaBoOYHUKN, 3aKOHO4ATE/IbHO-HOPMaTBHbIE AOKYMEHThI, CneLnasbHble
nepuoamnyeckme n3gaHus n n3gaHus, Bolnyckaemble nsgatenbcTsamm By308B. http://znanium.com/catalog/

3BC «KoHcynbTaHT cTyaeHTa». Konnekunun: MeguunHa. 3apasooxpaHeHnune (BMO), FIO0TAP-Meauna. MpeMmnyM KOMMIEKT :
CTyAeH4YecKasa 3N1eKTpoHHaa bubnunoTteka : cant / OO0 «[Monntexpecypc». INeKTpoHHaa bubnnoteka TeXHN4YECKOro By3a. -
Mocksa, 2012. - . - URL: http://www.studentlibrary.ru/cgi-bin/mb4x - Pexxum goctyna: ANns 3apeructpup. nonb3osaTenen. -
TeKCT 3/IeKTPOHHbIN. ABNAeTCSA 31eKTPOHHON BubnnotedHon cuctemon (36C), NnpenocTaBnsowen JOCTyN Yepes ceTb
NHTepHeT K y4yebHoM nuTepaType 1 AOMNONAHUTENbHBIM MaTepuranam, NpuobpeTeHHbIM Ha OCHOBaHWN MPSAMbIX OMOBOPOB C
npasoobnanatensamu. MosHOCTbIO COOTBETCTBYET TpeboBaHNAM defepasibHbIX FOCyAapCTBEHHbIX 06pa3oBaTesbHbIX
CTaHpapToB TpeTbero nokoneHns (ProcC BO 3+) kK kKoMnneKkToBaHUo 6bAnoTek, B TOM YUCSIe I/IEKTPOHHbIX, B YaCTu
hopmmpoBaHna poHAOB OCHOBHOM N AOMNONAHUTENbHON NnTepaTypsbl, Ans CMO, BO n acnupaHTypbl.
http://www.studentlibrary.ru/cgi-bin/mb4x

IPRBooks. Ba3zoBasi Konnekuums : 31eKTPOHHO-6ubnnoTeyHas cuctema : canT / O6LLECTBO C OrpaHUYeHHOoN
OTBETCTBEHHOCTbIO KoMmnaHusa 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxnm
[oCTyna: Ans 3aperncTpup. nosb3oBaTesneln. - TeKCT 3NEeKTPOHHbIN. ABNSETCA pacnpoCcTpaHeHHbIM obpa3oBaTesibHbIM
3JIEKTPOHHbIM PeCypCcoM A5 BbICLUMX U CPefHUX CheumnanbHbiX y4ebHbIX 3aBefeHnn, Hay4yHo-nccaenoBaTelbCknx
WHCTUTYTOB, Ny6nnYHbIX BubnnoTek, npuobpeTaomx KOpnopaTUBHLIN LOCTYN AN8 CBOMX 0OyYaloLmxcs, npenonaBaTenen
n T.4. 9BC BKJOYaET y4ebHY0 N Hay4YHYI0 MTepaTypy NO HanpaBJieHNSM NOATOTOBKU BbICLLEr0 U CPeHEro
npogeccnoHasbHoro obpasoBaHus. http://www.iprbookshop.ru/586.html

Ons obyyatowmxca obecrneyeH AocTyn (yAaneHHbIn 00CTyN) K CAleayoLM COBPEMEHHbIM
npodgeccnoHanbHbIM 6a3aM AaHHbIX, UHPOPMALMOHHbBIM CMPABOYHbIM U MOMCKOBbLIM CUCTEMAM:

HasBaHue

Znanium.com. ba3oBas Konnekuus : 31eKTPOHHO-6MbnnoTeyHas cuctema : cant / OO0 'Hay4HOo-n3pnaTenbCKUn LEHTP
NHppa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHns: 06.06.2019). - Pexxum gocTyna: ans
3aperncTpup. nosib3oBaTtesnein. - TeKCT: 31eKTPOHHbIN.PoHA DBC chopMmpyeTCs C y4eTOM BCEX U3MEHEHUN
obpasoBaTesibHbIX CTaHAAPTOB U BKAOYaeT y4ebHuKM, y4yebHble nocobus, YMK, moHorpadun, aBTopedepaTsl,
auccepTaunu, sHUUKIONeann, CJI0Bapn U CMPaBoOYHNKN, 3aKOHOAAaTe/IbHO-HOPMaTUBHbIE AOKYMEHTbI, CneLunasbHble
nepnoamnyeckme n3gaHus u n3faHus, Bbinyckaemble n3gatenbcreamm By3os. http://znanium.com/catalog/

9BbC «KoHCynbTaHT cTyAeHTa». Konnekuun: MeauumnHa. 3apaBooxpaHeHune (BMO), NIOTAP-Meauna. NpemMmnym KOMMNEKT :
CTyAeHYeckas 371eKTpoHHas 6ubnunoTteka : cant / OO0 «lMonutexpecypc». INeKTpoHHaa 6ubnnoTeka TeXHNYECKOro By3a. -
Mockga, 2012. - . - URL: http://www.studentlibrary.ru/cgi-bin/mb4x - Pexxum goctyna: oNns 3apeructpup. nonb3oBaTenen. -
TeKCT 3/IeKTPOHHbIN. ABNAeTCA 31eKTPOoHHON bnbnmnotedyHom cuctemon (36C), NnpenocTasnsowen AoCTyn Yepes ceTb
NHTepHeT K y4ebHOI nnTepaType 1 AONONAHUTENbHBIM MaTepuanam, NpnobpeTeHHbIM Ha OCHOBAHUWN MPSAMbIX 4OrOBOPOB C
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Ha3BaHue

npaBoobnagatensamu. MosHOCTbIO COOTBETCTBYET TpeboBaHNAM defepasibHbIX FOCyAapCTBEHHbIX 06pa3oBaTesbHbIX
CTaHpapToB TpeTbero nokoneHns (ProcC BO 3+) kK kKoMnneKkToBaHUo 6bANoTEK, B TOM YUCSIe 3/IEKTPOHHbLIX, B YaCTun
hopmmpoBaHua poHAOB OCHOBHOM N AOMNOSHUTENbHON nnTepaTypsbl, Ans CMO, BO n acnupaHTypbl.
http://www.studentlibrary.ru/cgi-bin/mb4x

IPRBooks. Ba3zoBasi Konnekuums : 31eKTPOHHO-6ubnnoTeyHas cuctema : canT / O6LLEeCTBO C OrpaHUYeHHOoN
OTBETCTBEHHOCTbI0O KoMmnaHusa 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxnm
[oCTyna: Ans 3aperncTpup. nosb3oBaTesneln. - TeKCT 3NEeKTPOHHbIN. ABNSETCA pacnpoCcTpaHeHHbIM obpa3oBaTesibHbIM
3JIEKTPOHHbIM PeCypCcoM A5 BbICLLUMX U CPefHUX CheumnanbHbiX y4ebHbIX 3aBefeHnn, Hay4yHo-nccaenoBaTelbCKnx
WHCTUTYTOB, Ny6nnYHbIX BubnnoTek, npuobpeTaomx KopnopaTUBHLIN LOCTYN AN8 CBOMX 0byYaloLmxcs, npenonaBaTenen
n T.4. 9BC BKJtOYaEeT y4ebHY0 N Hay4YHYI0 MTepaTypy Mo HanpaBJJIeHNSM NOATOTOBKU BbICLLEr0 U CPEHEro
npogeccnoHassHoro obpasosaHus. http://www.iprbookshop.ru/586.html
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

NabopaTopusa opraHnyYeckom XxmmMmu;
MpenapaTtopckasn (1-324) 385000,
Pecnybnunka Apgbires, r. Mankon, yn.
MNepBomanickas, nom Ne 191, 3paHune
yyebHoro kopnyca

YyebHas ycTaHoBKa no sabopaTopHOMY
MPakTUKyMy Mo AncuunianHe
«OpraHn4yeckas XmuMmnsa»

Adobe Reader DC CsobopnHas
nuueH3na7-Zip CeoboaHas
nueH3naAndroidStudio CesoboaHas
nuueHsnsAutodesk AutoCAD
CBobofHas NMUEH3NSAHTUBNPYC
kaspersky endpoint security
JlnueH3noHHbIM gorosop oT 17.02.2021
Ne 203-20122401BupTyanbHbie
nabopaTopHble paboTbl MO AUCUUNINHE
«MpomblwneHHas akonorua» (12 pabor,
rno 10 nMueH3nm Ha Kaxxkayto paboTy)
KoHTpakT Ne 0376100002720000036 oT
15.12.2020 r.Microsoft Office Word
2010 Homep npogykTa 14.0.6024.1000
SP1 MSO 02260-018-0000106-48095
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