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Mporpamma  06Le06pa3oBaTe/IbHON ancumnanHel Oy .07 Xumms
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1 pekabps 2015 r. Ne 1578 «O BHECeHUM W3MeHeHWIn B (hefepasibHblid
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06pa3oBaTe/lbHbIX ~ OpraHu3aumii, pekomeHgoBaHHOW @AY «®PUPO»  and
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Mpeacepatens M(L)K LLIymnnosa



3
NMNCT AKTYAJTNSALUNI TTIPOT'PAMMBbI

OTBETCTBEHHbIN 3a

[ata 06HOBNEHUSA CopeprkaHne 06HOB/IEHUA
06HOBNEHME

Main 2022r O6HoBNeHa nuTepaTypa B n. 3.2. Bypu M.B
24.05.22 r



4
COAEP>XAHUE

1 O6LLas xapaKTepUCTKa NPOrpaMmbl YUeBHON AUCLUUNVHBI

2 CTpyKTypa U coaepkaHune y4e6HON AncumuninHbl

3 Ycnosus peanvsauum nporpaMmsi

4 KOHTPO/b 1 OLEHKa pe3ynbTaToB OCBOEHWS NMPOrpaMMbl y4e6HO
AVNCLMNINHBI

5 BO3MOXXHOCTb MCMNO/Ib30BaHMA nporpammbl B Apyrux OrMOfrT

(62}

15

17
21



5

1 OBLLUAA XAPAKTEPUCTUKA NMPOrPAMMbIl YYEBHOW
ANCUMNNANHDBI

1.1 O6nactb NpUMeHeHNA NporpamMmbl
Paboyas nporpamma Y4yeGHOW AUCLMMNINHBI ABMAETCA YacTblO OCHOBHOM
obpaszoBaTenbHOW MporpaMMbl  MOAFOTOBKM  CMELMANUCTOB CPeAHEero 3BeHa B
cootBetctBUM ¢ PIrOC CIIO no cneumanbHoctn 21.02.06 «UHGpopmaynoHHbIe
CUCTEMbI 06ecrneyeHns rpafoCTPOUTEIbHON AeATeNbHOCTU.

1.2. MecTo ANCUUNAVHBI B CTPYKTYpPe OCHOBHOW NMPOgeCCMOHaIbHOW

obpasoBaTtesibHOM Mporpammbil:
AvicunnnnHa oTHocuTCs K 0buieobpasosatensHomMy uyukny MrCC3

1.3 Llenib n nnaHnpyemble pesysibTaTbl 0CBOEHUSA OAUCLUNINHBI:
B pe3ynbTaTe OCBOEHWA Y4ebHOM AUCUUMANHBI 0BOYYalOLMIACA [O/KEH
YMETb:

NMYHOCTHBbIX

. 1 yCTOMYMBBLIA WHTEPEC K WUCTOPMM WU  AOCTMXKEHMSIM B 06/1acTu
eCTeCTBEHHbIX HayK, YyBCTBO FOPAOCTN 3a POCCUACKME eCTECTBEHHbIE HAYKW;

J1 2 TOTOBHOCTb K NPOAO/HKEHNIO 06pa30BaHus, MOBbILLEHNIO KBa/IM(IMKaL MK B
M36paHHOM NPOdecCUoHaIbHON AeATeNIbHOCTM C UCMOMb30BaHWEM 3HaHWA B 06/1aCTH
€CTeCTBEHHbIX Hayk;

1. 3 00bEKTMBHOE OCO3HAHWE 3HAYMMOCTM KOMMEeTeHUMA B 0651acTu
eCTeCTBEHHbIX HayK [Ans 4enoBeka W oO6uWlecTBa, YMEHME MCNO/b30BaTb
TEXHONOTMYECKME [AOCTVMOKEHMA B 06nactm  (uU3NKK, Xumuwn, 6uonorum ans
MOBbILEHNS  COBCTBEHHOrO  WHTE/IEKTYa/IbHOr0  pasBUTUA B BblGpaHHOWA
NMpogeccroHanbHON AeATeNIbHOCTY;

J1 4 ymeHMe npoaHann3nMpoBaTb TEXHOTEHHbIE MOCNEACTBUA 415 OKPYXKatoLLel
cpeabl, 6bITOBOIN M NPOM3BOACTBEHHOM AeATENIbHOCTY YeN0BEKa;

J1 5 roTOBHOCTb CamMOCTOATE/IbHO [00bIBaTb HOBble A1 Cebs ecTeCTBEHHO-
HayyHble 3HaHWA C WCNOMb30BaHMEM [N 3TOr0  AOCTYMHbIX WUCTOYHWUKOB
NH(opmaLnu;

J1 6 ymeHve ynpaBnsTb CBOEN NO3HaBaTe/IbHOW AeATeNIbHOCTbI0, NPOBOAUTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOI0 MHTE/IEKTYa/IbHOI0 Pa3BUTUS;

J1 7 ymeHwve BbICTpamBaTb KOHCTPYKTUBHbIE B3aMMOOTHOLLIEHUSA B KOMaH/Ae no
peLeHnto o6l mx 3aga4 B 061acT eCTeCTBO3HaHWUS;

MeTanpeaMeTHbIX

MI1 oBnageHve YMEHMUAMMW M HaBblKaMW Pa3/IMYHbIX BULOB NO3HaBaTe/IbHOW
[eAaTeNlb-HOCTU A1 U3YYeHUS pa3HbIX CTOPOH OKPYXKatoLLero eCTeCTBEHHOIO MUPa;

MM 2 npumMeHeHWe OCHOBHbIX METOAOB MO3HaHUS (HabMOLEHUS, HAYUYHOro
3KCMEPUMEHTA) ANA U3YYEHMS Pa3/IMUHbIX CTOPOH eCTeCTBEHHOHaYy4HOW KapTWHbI
MUpa, C KOTOPbIMU BO3HMKaeT HEO6XOAMMOCTb CTa/lKMBaTbCs B MPOJECCUOHa/IbHOM

ctpepe;
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MIT 3 ymeHune onpeaenatb Lenn u 3afavn AesaTe/ibHOCTK, BblGMpaTb cpeacTBa
ANA NX LOCTUDKEHUA Ha NPaKTUKe;

MM 4 ymeHVMe WUCNONb30BaTb pPas/IMYHble WCTOYHUKM AN MONYyYeHUs
eCTeCTBEHHO- HAay4YHOW WHQOpMauUM U OLeHMBaTb ee [AOCTOBEPHOCTb AN
[OCTMXEHUS MOCTaB-/IEHHbIX LieNeil 1 3afay;

NnpeaMETHbIX

M 1 copMUPOBAHHOCTL NPeACTaB/eHUA O LEeNOCTHOW COBPEMEHHOW
eCTeCTBEHHO- Hay4HOI KapTUHe Mupa, NPMpPoae Kak eaUHONM LLe/TOCTHOM CUCTEME;

M 2 B3aMMOCBA3M 4YefioBEKa, NPUPOAbI U 06LLecTBa, MNPOCTPAHCTBEHHO-
BpPeMeHHbIX MacliTabax BceneHHoi;

M 3 BnageHne 3HaHMAMM O Hambonee BaXKHbIX OTKPLITUAX U AOCTUXEHUAX B
0611acTM  ecTeCTBO3HaHWA, NMOB/MABLUMX Ha 3BOMIOLMIO MpPeACTaBNeHWUA 0 nNpupose,
Ha pas3BUTUE TEXHUKWN N TEXHOSOT WA,

M 4 cchopMUPOBAHHOCTbL YMEHUS MPUMEHSTL €CTECTBEHHOHAYYHbIE 3HAHWA A1
OOBACHEHUA  OKpY>XXaloWMX  ABMIEHUIA, COXPaHeHUs  3[40pOBbsi,  0bGecrneyveHuUs
6e30MacHOCTN  >KU3HEAeATe/IbHOCTM,  OepeXXHOro  OTHOLWIEHUS K MpuUpoje,
pauMoHa/IbHOr0 NPMPOAOMNO/Ib30BAHUA, a TakKXe BbIMOSIHEHUA POAN TPaMOTHOIO
noTpeoutens;

M 5 copmMUpoOBaHHOCTb MPEACTaBNEHNA O HAyYHOM MeTOAe MO3HaHUA
MPUPOALI N CpeAcTBax U3yvyeHUs MeraMmmpa, MakpoMmpa ¥ MUKPOMMPa;

M 6 BnageHWe nprvemMamMn ecTeCTBEHHOHAYYHbIX HabGM0AeHWUA, OnbITOB,
MCCNefoBaHNA N OLEHKMN LOCTOBEPHOCTU NOJTYYEHHbIX Pe3y/bTaTos;

M 7 BnafieHVe MOHATMIHBLIM annapaTtoM eCTEeCTBEHHbIX HayK, MO3BOMAOLLUM
NMo3HaBaTb MUp, y4acTBOBaTb B AWCKYCCUAX MO E€CTECTBEHHOHAYYHbIM BOMPOCaM,
MCMO/b30BaTb Pas3/iMyHble UCTOUYHWKN MH(OPMaUMK A1 NOLIOTOBKM COBCTBEHHbIX
paboT, KPUTUYECKM OTHOCUTLCA K coobuleHnam CMW, cofepXalinum HayuHyto
NH(opMaLmio;

I 8 ChOpMUPOBAHHOCTb YMeHUM MOHUMaTb 3HAYMMOCTb
eCTeCTBEHHOHAay4YHOro 3HaHWA [N  KaKAOro 4enoBeka He3aBWCMMO OT  ero
NPogeccMoHanbHOM AesTeNbHOCTM, pa3nnuyatb (DakTbl N OLEHKMN.

B pe3ynbTate OCBOEHWA AMCLMMNIMHBLI 00y4yaloLMInCs ocBavBaeT 3/1EMEHTbI
KOMMETEHUMIA:

MepeyeHb 0OLMX KOMMETEHLUMIA 3/1IEMEHTbLI, KOTOPbLIX (DOPMUPYIOTCA B pamKax

ANCUUNNHBI

LLncpp  HavmveHoBaHve JeckpunTopbl YMeHus 3HaHVA

KOMMN.  KOMIETEHLWIA (nokasaresm

CCPOPMMPOBAHHOCTI)

OKO0OlL Beblbyparb PacriosHaBaHuMe CoHbIX  PacrosHaBaTth 3aady  AKTyasTbHbIl
Cnocooe MPOG/IEMHBIX CUTYaLMin B Wiwm npobriemy B MPOheCCUOHAIbHBIA
peLLeHnA 33a4  Pas/INYHbIX KOHTEKCTaX. MPOheCCMOHANIBHOM U COLMaTbHB IV
rpocheccroHass - IMpoBeseHVe aHanm3a Wwn CoLMaNLHOM KOHTEKCT, B
HOM C/IOXKHbIX CUTYaLMI NP KOHTEKCTE; KOTOpOM
JEATENbHOCTY,  peLLeHnn 3ada4 AHanm3nposarb npyxoauTea
MPUMEHNTENBH  MPOECCUOHABHOM 33034y Wnwm paboTaTb U XUTB;
0 Kpas/MyHbIM  [IeATe/bHOCTY npo6remy v OCHOBHble
KOHTEKCTaM. OnpefeneHue 3taros BbleNATh e8 VCTOYHVIKU

peLleHna 3aa4n. COCTaBHblE YacCTuy; I/IHqJOpMaLI,VIVI n



OK (2

OK (3

OcCyLLIeCTB/IATD
MOMCK, aHa/m3
7
VHTEpnpeTaLm
10
MHdpopmaLWW,
HeobX0aMMOl
o
BbIMO/IHEHWS
38034
MpoeccroHasTb
HOM
[JEATENbHOCTW.

[MnaHnpoBaTth K1
peann30BbIBaTh
COOCTBEHHOE
npogeccroHastb
Hoe 1
JINYHOCTHOE

OnpepgeneHve
noTpe6HOCTY B
VHChopMaLm
OcyLLiecTBIEHNE
3(DPEKTUBHOO MOVCKa.
BbiaeneHve Bcex
BOSMOMHbIX VICTOUHUKOB
HY>XHbIX PECYPCOB, B TOM
4yiCrie HeOUeBMAHbIX.
Pa3paboTKa AeTasibHOro
MnaHa AevicTBulA

OLeHKa p1CKOB Ha
KaXKaoMm Luary

OLeHKa 1HcoB U
MVHYCOB MO/TyH4eHHOT0
pe3y/bTara CBOEro riaHa
W ero peasisaLym,
MPEL/IoXEHME KPUTEPLMEB
OLIEHKY 11 peKOMEHJALMI
M0 Y/yULLEHWIO TV1aHa

["naHMpoBaHVe
MH(hOPMALMOHHOTO
nouMcKa ¥3  LLMPOKOTO
Habopa VICTOUHMKOB,
HeobXoayMOro ond
BbIMO/HEHMS
MPOECCUOHaTbHBIX 3aa4
[MpoBeseHvie aHa/m3a
MO/Ty4eHHOM

MH(hopMaLMK,  BblAE/EHME
B He¥ [T1aBHbIX aCreKToB
CTpyKTyprpoBaHme
OTOBGPAHHOM UHhopMALAN
B COOTBETCTBUN C
NapamMeTpamMu MoVCKa;
NHTEpnpeTauys
MO/TyYeHHO H(hopMaLV
B KOHTEKCTe
MPOECCHOHaSTEHOM
[eATENLHOCTU
licnonb3oBaHwve
aKTya/IlbHO HOPMATVBHO-
MPaBOBOM JOKYMEHTALM
MO CreLyanibHOCTU
[MprmveHeHVe
COBPEMEHHOI Hay1HOI

I'Ipanlano BbIABATH

W 30)PEKTUBHO
VICKaTb
MHhopMaLHO,
HeooXo4VIMYtO /1A
peLLIeHVs 3aaun
W NpoGriemb|;
CocTaBuTb M/iaH
JECTBIAA,
OnpenennTb
HeobGXoaVMble
PECYPCBI,

Bragetb
aKTya/bHbIMU
MeToaaMy paboThbl B

MPOEeCCHOHasTLHOM 1

CMEXHbIX Cthepax;
Pean3oBaTtb

COCTaB/IEHHbIIA M/iaH;
OueHviBaTbL
pe3ynbTar 1
MOCNeACTBYS CBOMX
[ENACTBUI
(camocTosATE/NbHO
WM C MOMOLLHO
HaCTaBHVIKa).
OnpepenaTs 3a4a4m
rovcKa MH(opMaLmmn
OnpepenaTsb
HeobGXoaMMble
VICTOUHUNKI
MHhopMaLn
["naHmpoBaThL
MPOLLECC MNovcka

CTpyKTyprpoBaTh
rosy4aemyto
MHpopMaLKO
Bblgenstb Havboree
3Ha4MMOe B repeyHe
MHhopMaLn
OueHnBaTb
MPaKTUYECKYHO
3HAUMMOCTb
pe3y/nbTaToB MovcKa
OdpopmnsTs
pe3ynbTaTbl MoMcKa
OnpepenaTs
aKTya/lbHOCTb
HOPMATVBHO-
MpaBoBOiA
[OKyMeHTaLWN B
MPOECCHOHASTEHOM

pecypchbl 4nid
peLLIeHNs 3304 U
npobsiem B
npodeccroHasibHOM
N couvianbHOM
KOHTEKCTE.
ANToOpUTMB
BbIMO/HEHNS paboT
B
MPOgecCHoHasTbHOM
1 CMEXHbIX
00/1aCTsiX;

MeTogpl paboThI B
MPOECCHOHASTLHOM
N CMEXHbIX CthepaX.
CTpyKTypa riaHa
/19 peLLieHns 3a0a4
[opsAnoK OLEHKN
pe3y/bTaToB
peLLieHNst 3aa4
MPOECCHOHASTEHOM
[EATENbHOCTU

HomeHknatypa
MH(hOPMALMOHHBIX
CTOYHNKOB
MPYMEHSAEMbIX B
MPOECCHOHASTLHOM
[EATENBHOCTU
Mprembl

CTPYKTYPVPOBaHUA
MH(hopMaLmm
dopmar

odhopmrieHns
pe3y/bTaToB Movicka

MH(hopMaLmm

CofepxaHue
aKTya/bHOM
HOPMATVIBHO-
MpaBoBOA
[OKyMeHTaLun
CoBpemeHHas



OK (4

OK 05

OK 06

OK 07

pasBUTHE.

Pabotarb B
KO/IEKTVBE U
KOMaHZE,
atdheKTVIBHO
B3aVIMO/IENCTBO
BaThb C
KoJieramu,
PYKOBO/ZCTBOM,
KIeHTaMM.
OcCyLLeCTB/IATD
YCTHYIO 1
MCbMEHHYHO
KOMMYHMKaLW
0 Ha
roCyapCTBEHH
OM 513bIKe C
YYETOM
0COBEHHOCTE
COLMa/LHOMO 1
Ky/IbTYPHOIO
KOHTEKCTa.
[MposBnaTh
IpaXKOaHCKO-
MaTPUOTUYECKY
tO MO3ULMIO,
[EMOHCTPUPOBa
Tb OCO3HaHHOE
MoBeAEHViE Ha
OCHOBE
00LLIEYe IoBeYEC
KX LIEHHOCTEN,
MPUMEHSTTb
CTaHdapTbl
aHTVKOpPYLW
OHHOT O
roBeaeHWS
CopelicTBoBaTh
COXPaHEHUHO
OKPY>KaOLLIEVA
Cpedpl,
pecypcoctepex
EHUIO,
3()(PEKTVBHO
NIeCTBOBATL B

MPOECCHOHATLHOM
TEPMUHOJIOT AN
OnpeeneHvie TpaeKTopum
MpocheccroHaibHOro
pasBUTVIA N
camoobpa3oBaHis

YyacTve B [1e/10BOM
OOLLEeHNN A51a
30pXheKTVBHOIO peLLeHNS
[E0BbIX 3324
["naHy1poBaHVe
MPOECCHOHSTEHOM
[EATENbHOCTY

["pamoTHOe YCTHOE U
MCbMEHHOE U3/I0MKEHVIE
CBOMX MbIC/IEM M0
MPOECCHOHaSTEHOM
TemaTvke Ha
rOCyZi2PCTBEHHOM fA3bIKe
[posiBreHve
TO/IEPAHTHOCTY B paboyem
KOJUIEKTMBE

MOHVMaHMe 3Ha4MMOCTV
CBOEM CrieLnasbHOCTU
JemoHcTpauwys
MOBEAEHIIS1 HA OCHOBE
OOLLIEYE/IOBEHECKIX
LIEHHOCTeM

CobntofeHvie NpaBu
3KO/OrNYECKON
6e30MacHOCTV Mpu
BEAEHWN
MPOECCHOHasTLHOM
JESTENLHOCTY;
ObecrieyeHvie
pecypcochepeXkeHns Ha

[EeATENLHOCTU
BbicTpanBaTth
TpaeKTopum
MPOKECCHIOHaIHOTO
W JIMYHOCTHOIO
pasBUTUSA

OpraH130BbIBaTH
paboTy KO/VIEKTVIBA U
KOMaHpl
B3avmoaeincTBoBaTh
C Korvieramm,
PYKOBOZCTBOM,
KIeHTaMm.

3naratb cBou
MbIC/I1 Ha
roCyapCTBEHHOM
A3bIKe

OdhopmrsTb

[IOKYMEHTB

OnwcbiBaTh
3HAUYMMOCTb CBOEA
npoceccum
[NpeseHTOBATH
CTRYKTYPY
MpoteccroHasIbHOM
[IEATENbHOCTM MO
crieLnasibHoCTU

CobrnrofaTs HopMbl
3KO/IOrM4ECKOW
Ge30ornacHoCTH
Onpenenars
Hanpas/ieHns
pecypcocoepexxeHms
B paMKax
MPOECCHOHaSTEHOM

Hay4Hast v
MpoeccrioHasbHasA
TEPMUHO/IOMA
Bo3vioxxHble
TpaeKTopum
MpogeccHoHasIbHOro
pasBUTUA U
camoobpa3oBaHis
[Ncrxonorua
KOJUIeKTVBa
[Ncrxonorua
JINYHOCTU

OCHOBbI NMPOEKTHOI
[leATeNIbHOCTU

OcobeHHocTH
COLWia/IbHOTO U
Ky/IbTYPHOIO
KOHTEKCTa
[MpaBuna

ochopmIeHS
[I0KYMEHTOB.

CyLLHOCTb

I PadKOAHCKO-
MATPUOTUYECKOI

nosvLn
OOLLEYe/I0BEYECKME
LIEHHOCTW

IMpaBvna noseaeHMs
B XO/€ BbIMO/HEHWA
MPOECCHOHaSTLHOM
[eATENbHOCTY

[Mpasmna
3KO/IOrNYeCKoi
6e30MacHOCTV Mpu
BEJEHN
MPOECCHOHASTEHOM
JeATeNIbHOCTY
OcHOBHble pecypch,
3a/1eCTBOBAHHbIE B



Ype3BbIHaHbIX
CUTYaLsX.

OK Vcnonb3osarb
VH(hOPMALOHH
ble TEXHO/0rn
B
rpogeccroHasib
HOWA

JEeATENIbHOCTW.

OK 10 TMonb3oBatbecA
MpogeccroHastb
HOW
[IOKyMeHTaLyie
N Ha
roCyapCTBEHH
oM U
MHOCTPaHHOM

A3bIKaX.

OK11 OKI1L
l/lcnonb3oBaTtb
3HaHWA Mo
(hMHaHCOBOIA
rPamMOTHOCTW,
M/1aHMpoBaTL
npeanpyHUMaT

paboyeM MecTe

MprMeHeHVe CpeacTs
VH(hopMaTU3aLym 1
MH(hOPMALMOHHBIX
TEXHO/OMWIA /s
peasvzaLm
MPOECCHOHaSTEHOM
[eATeNbHOCTY

[MprmveHeHVe B
MPOECCHOHaSTEHOM
[EATENBLHOCTY
VHCTPYKLMIA Ha
rOCY/3PCTBEHHOM U
MHOCTPaHHOM SI3bIKaX.
BegeHve 06LLEHMA Ha
MpPOMPeCcCrioHa bHbIE TEMbI

OnpepneneHve
VHBECTULIIOHHOWA
MpVB/eKaTe/IlbHOCTA
KOMMEPUECKVX WUaEN B
pamKax
MPOECCHOHaSTLHOM
[IEATENbHOCTU

JEATENBHOCTA MO
CcreynaibHOCTN

MprMeHsITL cpeacTsa
MH(hOPMALIMOHHBIX
TEXHO/OrniA A1
PeLLEHA
MPOECCHOHa/TbHBIX
33034

licrons3oBarb
COBpeMeHHOe
MporpamMMHoe
obecreyeHvie
MoHMMaTb  OOLLMIA
CMbIC/T YeTKO
MPOM3HECEHHbIX
BbICKa3blBaHWIA  Ha
3BECTHbIE TeMb!
(NpodheccroHasbHbIe
1 BbITOBbIE)
MoHMMATL TEeKCTbI Ha
6azoBble
MpogeccroHasbHbIe
TeMbI, Y4acTBOBaTh B
avanorax Ha
3HaKoMble 00LLie W
MpogeccroHasbHbIe
TEMb, CTPOUTbL
MpoCTble
BbICKa3bIBaHWs 0 cede
" 0 CBOEl
MpotheccroHasIbHOM
[ESTTENBHOCTMY,
KpaTko
000CHOBbLIBATH "
OOBACHUTB CBON
[encTBus (TekyLLpe 1
M/laHpyeMbie)
nvcatb MpOCTble
CBA3Hble  COOOLLIEHNS
Ha 3HaKOMble WM
VHTEPECYHOLLye
MpodeccroHasbHbIe
TEMbI

BbIaBnATH
[0CTOMHCTBA U
HEOOCTATKM
KOMMEPUECKOI Maem
[peseHTOBATL e
OTKPbITYA
COGCTBEHHOIO fiefia B

MPOECCHOHASTLHOM
[EATENbHOCTY

MyTn obecrneyeHns
pecypcocoepeXxeHns
CoBpemMeHHble
cpeacTsa
YCTPOIACTBA
MH(hopMaTU3aLWN
[MopAnoK 1x
MPVMEHEHUS 1
rporpamMvHoe
obecreveHve B
MPOECCHOHASTLHOM
[EATENbHOCTU
npaBwna
MOCTPOEHMA
MPOCTBIX U CMIOKHbIX
MPeL/IOKeHNA  Ha
rpoheccrioHasbHble
TeMbI

OCHOBHblE
00LLEeyroTpeduTesb
Hble r71arofbl
(6brToBas 7
npodeccroHasibHas
NEKCUKa)
JIEKCUYECKUI
MVHVIMYM,
OTHOCSLLMIACA K
OMVCaHMIKO
MpeaMeToB, CPeACTB
" MPOLIECCOB
MPOECCHOHaSTEHOM
[EATENbHOCTU
0COBEHHOCTU
MPOVZHOLLIEHUS
npaswna YTeHV
TEKCTOB
MPOECCHOHaSTLHOM
HanpaB/IeHHOCTY

OcHoBb!
MpeanpPYHAMATENBCK
O IESTENBHOCTU
OcHosb!
(hMHaHCOBOIA
rPaMOTHOCTU
[Mpasmna



e/bCKYHO
[ESTTENBHOCTD B

npogeccroHastb
HO cihepe.

10

Cocras/ieHvie br3HeC
rnaHa

[Mpe3eHTauys G13Hec-
noen

OnpeneneHve
VICTOYHNKOB
(MHaHCVPOBaHSA
[prMeHeHVie rpamMOTHBIX
KpeOUTHBIX MPOSYKTOB
L1 OTKPbITUA fena

MpOeCcCHoHabHOM
[EATENbHOCTU
OhopmsaTb GU3HeC-
riaH

PaccunTbiBaTb
pa3vepb! BbIN/IaT o
MPOLEHTHbLIM
CTaBKaMm
KpeauToBaHWs

pa3paboTKmM G13HeC-
r/1aHoB

[MopAanok
BbICTpavBaH!s
npe3eHTaumn
KpeoutHble
GaHKOBCKVIE
MPOAYKTHI



1
2. CTPYKTYPA VN COAEPXXAHWE YUYEBHOW ANCUUNMTNHBI

2.1 OO6beM y4ebHOM ANCUNNNNHBI U BU[bl Y4ebHOIA paboThl

Bung yyebHoW paboThbl O6bEMm yacos
MakcnmanbHasa ydebHaa Harpyska (Bcero) 117
OobsaszaTenbHasa aygmuTopHasa ydyebHasa Harpyska (Bcero) 78
B ToM uuncne:

TeopeTnyeckoe 0by4eHue 50
JabopaTopHble 3aHATUA -
[MpaKTnyeckune 3aHATUSA 28
KOoHTpo/ibHble paboThl -
CamocTtoATeNnbHasa paborta obyyarouierocs (Bcero) 39
B ToM uuncne:

MonCcK fONONHUTENBHOW MH(hopMaL MM No Temam K 20
COCTaB/IEHME aHaIM3NPYIOLLNX, CPABHUTENbHBIX TabML,

MoAroToBKa A0KMa40B, peteparos, 19

NHAMBUAYaNbHOI0 NPOeKTa C UCNOoNb30BaHNEM
NH(OPMaLMOHHBIX TEXHOMOIWIA 1 ap.
WTorosas attectauma B popme And. 3a4véta



HanmeHoBaHue
pa3fesnioB N Tem

1
BBefeHune:
BBeneHue.

CTexnomeTpuryeck
ne 3aKOHbl XMW

2.2 TemaTUYeCKWUiA NnaH 1 coaep)kaHne y4e6HoM ANCLUNINHBI

CopgepxaHue y4ebHOro matepuana n oopMbl OpraHu3aunm esTesisHOCTU
obyyatroLmxcs

cofepykaHue yue6HoOro marepuana

L|,€ﬂb 3afiavyn. 3HavyeHue. |/|CTOpI/IF| pasBnUTUA XMUMUA. OCHOBHbIe
MOHATUA N TEPMUHDbI. 3aKoH COXpPaHeHNA BeEWLECTBa, IHEPTUN, 3aKOH
ABora,qpo. KayecTBEHHbI 1 KONNYECTBEHHbI COCTaB BELLECTB.
OTHOCUTENbHAsA aTOMHasA U MONEKYNAPHbIE MacCChbl.

Pasgen 1Mepunoanyeckunin 3akoH .. MeHgeneesa

Tema 1.1

Mepuogmnyecknia

3dKOH B

(hopMynnpoBKe
[. . MeHpeneeBa

cofep>kaHune y4ebHOro matepumana

OTkpbiTue A. V. MeHaeneesbiM [epnognyeckoro 3akoHa..
Meprogmyeckas Tabnunua XMMMYECKUX 3/1EMEHTOB - rpanyeckoe
0TO6paXkeHne Nepnoamyeckoro 3akoHa. CTpyKTypa nepuoamnyeckoit
Tabnuubl.

Pasgen 2 Xumunyeckas cBA3b N CTPOEHMEe aToma

Tema 2.1

CTpoeHune aToma U

ANEKTPOHHbIX

000/104€eK aTOMOB

cofepykaHue yue6Horo marepuana

ATOM — CfoXHas uacTuua. Sapo  (MPOTOHbI W HEWTPOHbI) W
3M1EKTPOHHAs 060/10uKa. M30TONbl. CTPOEHME 3MEKTPOHHbLIX 060/104eK
aTOMOB 3/IEMEHTOB MafbiX NepuofoB. OCOGEHHOCTM  CTPOEHUS
3NEKTPOHHbIX 060/104eK aTOMOB 3/1EMEHTOB GO/bLUNX MEPUOAOB.

YPOBEHb
OCBOEHUS

YPOBEHb
OCBOEHUS

YPOBEHb
OCBOEHUS

O6beM
yacoB

34

Kogpbl
KOMMETEHLUMIA,
(hopMmpoBaHU

10 KOTOPbIX
cnoco6eTByeT
aNemMeHT
nporpammb

OK 1-OKs,
OK5, OK 7,
OK9, OK10
N123,45;
MI1.1,2,4;

OK 1-OK7,
OK9, OK10
N1A5,6,7;

MI1.1,2,3,4;

OK 1-OKs,
OK5, OK 7,
OK9, OK10
N.4,5,6,7,

MI1.1,2,3,4;



Tema 2.2
Twunbl
XUMUNYUYECKOW CBA3N

Tema 2.3
Knaccugukayms
XUMUYECKMNX
peakumit

Tema 2.4

Buabl
KpUCTaNn/In4yecKmnx
peLéTokK

Tema 2.5
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[MoHATWe 06 opbuTansx. s-, p- u d-opoutann. INeKTPOHHbIE
KOH(Urypaunm aToMoB XMMUYECKUX 3/1EMEHTOB.

TemaTuKa npakTUyeckmx paboT

MpakTnyeckas paborta Ne 1

SI'IEKTpOHHbIe 0p6|/|Tan|/| dTOMOB. 3
cofepXXaHue yue6HOro Matepuana YPOBEHb
YCBOEHUS

loHHasa cBA3b, KOBaNIEHTHas nonsapHad, HenonapHasa n 1.

rMApPaTHoON 06010YKN. DNEKTPOOTPULLATENTbHOCT. L

CamocTonaTenbHas paboTta: CpaBHEHME TUMOB XMMUYECKUX CBSI3EN - 3

Tabnuua.

cofep>kaHue yyebHOro matepumana YPOBEHb
YCBOEHUS

Peakumn  COeAMHEHWUSs,,  pPa3fiOKeHUs.  IK30TEPMUYECKME W

3HA0TEPMUYECKME peaKUmK. TennoBoin aPPeKT XMMUUYECKUX peakLniA.
TepMOXUMUYECKME YPaBHEHMS.

Peakuymsa 3amelleHunsi. Katanutuyeckune peakuun. O6patumble W 2
HeobpaTUMble peakuunn

Peakymnsa o6bmeHa. KaTanutuyeckne peakumn. O6paTtumble W©
HeobpaTMMble peakUUn. TOMOreHHbIE U FeTEPOreHHbIE PeakLnn.

cofiepXXaHue yue6HOro Matepuana YPOBEHb
YCBOEHMUS

MOﬂeKyﬂﬂprle N aTOMHblE KPUCTa/UTMYECKNE PELLUETKN. CBolicTBa
BEWECTB C MOMEKYNAPHbIMXK W aTOMHbIMWA  KPUCTaNTMYECKUMU

2
pelleTkamu.  MeTannmyeckas  KpUCTai/iMyeckas  pelleTka WU
MEeTaNIMYecKas XuMmyeckas cBsisb. Pu3nUeckmne CBOCTBA META/I/OB.
CamocToaTeNlbHas paboTa: CpaBHeHME BWAOB  KPUCTANIMYECKMX 3

pPeweToK - Ta6n|/|u,a.
cofepykaHue yue6HoOro marepuana YPOBEHb
YCBOEHMSA

OK 1-OKs,
OK5, OK 7,
OK9, OK10
Nn1,2,4,5,6;

MIM.1,2,3,4;
Mni,2,3,4,6,7

OK 1-OKs,
OK5, OK 7,
OK9, OK10
11,4,5,6;
MI1.1,2,4;
M1,2,3,4,5,



ArperaTtHoe
COCTOAHUNE
BELLECTB

Tema 2.6
Bopga. PacTtBopbl.

Tema 2.7
JucnepcHble
CUCTEMBI

Tema 2.8
ONEKTPOIUTNYECK
as guccounayma
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TBepp,oe, XNOKOE M ra3oo6pa3Hoe COCTOAHUA BELUECTB. I'Iepexo,q
BEeLLecTBa M3 OAHOrO arperatHoro coctofHus B Apyroe. BogopogHas
CBS3b.

CamocTonaTenbHaa paboTta: CpaBHeHMe TUMOB arperaTtHbIX COCTOSHUIA
BELLECTBaA- T8.61'II/ILI|8..

cofepykaHue yue6Horo marepuana

Bofa Kak pacTBOpUTENb. PacTBOPMMOCTb BeLUECTB. HacbIlEHHbIE,
HEHACbILLEHHBIE, MEePEChILLEHHbIe PacTBOPbI. 3aBUCMMOCTb
PAcTBOPMMOCTM ra3oB, XKUAKOCTEN U TBEPAbIX BELLECTB OT Pas/ivUHbIX
(hakTOpoB. MaccoBas 10N PacTBOPEHHOIO BELLECTBA.
CamocTosaTelbHas paboTa: MOoHATNE O CMeCU BeLLLECTB. TOMOreHHbIE U
reTeporeHHble cmecu. CocTaB CMeceii: 06beMHas M MaccoBas [osu
KOMMOHEHTOB CMECM, MaccoBas 0Ns MPUMECEN - KOHCMEKT.

TeMaTuKa NpPakTUYecKnx paboT

MpakTnyeckas pabota Ne 2 Cnocobbl O4YMCTKN BOAbI.

cofepkaHue yue6Horo marepuana

MoHATME 0 AncnepcHoli cucteme. AucnepcHas hasa U ANCnepcMoHHas
cpena. Knaccutukaums aucnepcHbiX cuctem. MoHATME O KONNOUAHBIX
cucTemax

TemMaTMKa NPaKTUYECKMX paboT

MpakTnyeckas pabota Ne 3
O3HaKoM/eHNe CO CBOMCTBaMW AMUCMEPCHBIX CUCTEM.
cogep>xaHue y4yebHoro matepuana

ONEKTPONUTLI U HE3NEKTPOUTbI. DNEKTPONUTMYECKas Auccolmalms.
MexaHV3Mbl  3MEKTPOIMTUYECKON AuccoumaumMn  Ans BELLECTB C
Pa3MUHBIMU TUMAMU XMMUYECKOW CBA3N.

3

YPOBEHb
YCBOEHUS

3

YPOBEHb
YCBOEHUS

1

3

YPOBEHb
YCBOEHUS

OK 1-OK7,
OK9, OK10
Nn1,2,4,5,6;

MI1.1,2,3,4;
Mni,2,3,4,6,7

OK 1-OK7,
OK9 OK10
ninzna
MTI1.3,MT1.6
Mn.2,rn.s
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Pasgen 3 BakHeilme Knaccbl HeOPraHM4eCKUX BeLLLeCTB

Tema 3.1
Okcunapl, Knucnotol
OcCHoBaHu4, conu

cofepykaHue yuye6Horo marepuana YPOBEHb
YCBOEHMSA

MoHATME OKcuabl WX Knaccugukaumsa. Pusmyeckme CBOKMCTBA.
XUMMYecKme cBoicTBa. NonyyeHne n npuMeHeHne okcnaos. Kncnotsl

KakK 3NeKTPoNnUTbl, UX Knaccuukauus no pasnyHbIM MNpU3HaKam.
XUMMUYECKMe CBOMCTBA KUCNOT B CBETE TEOPUWN 3NEKTPONNTUYECKOMN 2
anccoymaymmn. OcobBeHHOCTU B3aMMOAENCTBUS KOHLEHTPUPOBAHHOWA
CEePHON W a30THOM KUCNOT C MeTannamMu. OCHOBHbIE CMOCOObI
MONYYEHUS KNCNOTbI.

CamocToAaTenbHasa pa6oTta: OCHOBaHUS KaK  3MeKTPOAUTbI, WX
Knaccuukauma no pasinMyHbIM npusHakam. XuMUYecKue CBOICTBA
OCHOBaHWA B CBETe TeopuM 3NEKTPOSIUTUYECKOM Auccoumauunu, 3
Pa3no)keHne HepacTBOPMMbIX B BOAe OCHOBaHWUA. OCHOBHbIE CNOCOObI
MONYYEHUSs OCHOBAHWUI - KOHCMEKT N0 MnaHy.

TemaTuKa npakTUYeckmx paboT

[MpakTnyeckoe 3aHATME Ne 4 Conu Kak anekTponutbl. Conu cpefHue,
KIC/ble N OCHOBHble. XMMWUYECKME CBOMCTBA COMel B CBeTe Teopuu 3
3NIEKTPOIMTUYECKON  auccoumaymmn.  Cnocobbl  NONYYEHUS  CONeM.
fnaponus conei.

Pasgen 4. HemeTtannbli

Tema 4.1
OcobeHHOCTH
CTPOEHUA
HemeTannoB

COZIepXXaHuMe yuebHoro matepuana YPOBEHb
YCBOEHMS

OC06eHHOCTN CTPOEHUS aTOMOB. HemeTan/ibl — MNPOCTble BELLECTBa.

3aBMCMMOCTb CBOICTB FafloreHOB OT WX MOMOXKEHWS B NMEPUOANYECKON

cucteme.  OKMCNUTENbHbIE U BOCCTAHOBUTENbHblE  CBOIACTBA 1

HEMETaMOB B 3aBUCMMOCTM OT WX MOMOXEHWS B  pagy
3NEKTPOOTPULLATENLHOCTY.

OK 1-OKs,
OK5, OK 7,
OK9, OK10
N11,4,5,6;
MI1.1,2,4;
Mni,2,3,4,5,6

OK 1-OK7,
OK9, OK10
Nn1,2,4,5,6;

MI1.1,2,3,4;
Mni,2,3,4,6,7



Pasgen 5 MeTansnbl

Tema 5.1

OcobeHHOCTU

CTPOEHUS
MeTannoB

Pasnen 6 Ma3bl

Tema 6.1
[MonyyeHwue,
cobupaHue un
pacrnosHaHue
rasos
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TemaTuKa npakTUYeckmx paboT
[MpakTnyeckoe 3aHATNE Ne 5 HemeTansibl N X coenHEHUS.

CamocTosTeNbHas pa6oTa: [MoAroToBUTL CO06LLEHME - [MonyyeHue
HeMeTann0B  (DPaKLMOHHOW MEepPeroHKOW KMAKOro BO3fgyxa W
3M1eKTPO/IN30M PAcTBOPOB W/IW PacniaBoB 3/1EKTPO/NTOB.

cofiepXXaHue yue6HOro Matepuana

OCO6eHHOCTN CTPOEHNA aTOMOB M KpucTanioB. du3nyeckme CBOMUCTBA
MeTa10B. Knaccugukauma MeTanioB Mo pasfiMyHbIM - MpU3HaKam.
XUMWYeCKMe  CBOMCTBA  METAIOB.  ONIEKTPOXUMUYECKNA  pAaf
Hanps>XeHWU MeTa/0B.

CamocToAaTenbHaa pabota: Metaniotepmua. O6wme  cnocoobsl
nonyyeHns MeTanioB. [lupomeTannyprug, rugpomeTaniyprua  wu
3NIEKTPOMETANTYPrus - y4ebHblil poivK, paboTa no niaHy.

TeMaTMKa NpaKTU4ecKnx pabor

[MpakTnyeckoe 3aHATNE Ne 6

Cnnasbl YepHble U LUBETHbIE.

[MpakTnyeckoe 3aHATNE Ne 7

3aKasika 1 0TnyCcK CTau.

cofep>kaHue yyebHOro matepumana

Bopgopoa. Kucnopog. ®usnyeckme. Xnmmnyeckme CBOMCTBa. 3HaUYeHuMe.
TemaTuKa npakTUYeckmx paboT

MpakTnyeckoe 3aHATUe Ne 8 MeTobl Nony4veHus, cobupaHusa u
pacno3HaHMA ra3os.

YPOBEHb
YCBOEHUS

YPOBEHb
YCBOEHUS

1

10

N

OK 1-OKs,
OK5, OK 7,
OKO,
OKIO,11
N1,4,5,6,7;
MI1.1,2,3,4;
Mi,2,3,4,5,7

OK 1-OK7,
OK9 OKHO
N.4,56,7,

MI1.1,2,3,4;
Mi,2,3,4,5,7



Pasgen 7 MNMpeamMeT opraHMYecKoi XMmmmn

Tema 7.1
[MpegmeT
OpraHnYecKom
XUMUK

Tema 7.3
[MpupoaHble
NCTOYHUKN
yrneBofopooB

Tema 7.4

AKaHbl. ANKEHbI.

cofepykaHue yue6HoOro marepuana

[MpupoaHble,

BasieHTHOCTD.

dTOMOB B MOJ1IEKY/1bl MO BAJIEHTHOCTH.

NCKYCCTBEHHbIE U
BELLECTBaA. CpaBHeHI/Ie opraHn4ecKnx BewecTB C HeopraHM4YeCKUmMw.
XNUMnNyeckoe CTPpOEHNE KaK nopAaaoK COeEAUHEHUA

TemaTuKa npakTUyeckmx paboT
MpakTnyeckoe 3aHaTUEe Ne 9 Teopmst OpraHUYecKUxX COeAMHEHWI
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CNHTETUYECKNE

A. M.byTneposa. Knaccmukaumsa opraHM4eckmx BeLLecTB

opraHn4yeckue

MpUPOAHBINA ras: cocTas, NPUMeEHeHMe B KadyecTse Tonmea. HedTb.

CocTaB 1 nepepaboTka HepTW. MNeperoHka HepT. HehTenpoayKTbl.
CamocTosTe/ibHasA paboTa: IKO/0rMyeckmne npobaemsl OKpyXKaroLLen
Cpefpbl, Bbl3BaHHble HepTenpoAyKTamu - CO00LLEeHNE;
TemaTuKa NpakTUYeckmx paboT
[MpakTnyeckoe 3aHATME Ne 10

O3HaKOM/IEHVE C KON/eKuueid o6pasLoB HepTM U NPOAYKTOB ee

nepepaboTKu.

[MpakTnyeckoe 3aHATME Ne 11

O3HaKOM/IEHME C KOMMEeKUMel KayyykoB W o6pasuamu usgenvii u3

PE3VHbI.

CamocTosTe/lbHas paboTa obyuyarowmxcs: MoAroToBUTb KOHCMEKT -
OCHOBHbIE HarnpaB/eHUs MPOMbILL/IEHHOM NepepaboTKy MPUPOAHOro
MPOMbILINEHHON NepepaboTKN  HeqTu:
OKTaHOBOE YMCNO OGEH3MHOB U LIETAHOBOE YUC/IO

rasa.
PUDOPMUHT.

[Mpouecchl

AN3ENTIbHOIO TOM/1MBa

Xnmunyeckue

CBOWCTBA

aJ/IKaHOB

(meTaHa,

aTaHa):

KPEKUHT,

AnKaHbl: TOMOIOrNYECKUIA pag, n3omMmepna U HOMEHK/MaTypa aJikaHOB.

ropeHme,

YPOBEHb
YCBOEHUS

49

N

OK 1-OK7,
OK?9, OK10,
Nn1,2,4,5,6;
MI1.1,2,3,4;
Mi,2,3,4,6,7

OK 1-OKs3,
OK5, OK 7,
OKO,
OK10,11
Nn1,2,4,5,6;
MI1.1,2,3,4;
Mni,2,3,4,6,7



Tema 7.5
ANKNHbI

Tema 7.6

[veHbl. ApeHbl

Tema 7.7
CnnpTsl
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3aMeLleHne, pasfioxkeHune, gernapvposaHue. MNMprMeHeHWe afikaHOB Ha
OCHOBe CBOWCTB. [OMOJIOrMYECKUn psj, W30Mepusi, HOMEeHKaTypa
aJIKEHOB.

CamocTonaTesnbHas pabora: STuneH, ero nonyyeHue
(BervgpvpoBaHveM  3TaHa,  AenonMMepusauvein  MofvMaTUIeHa).
XUMUYECKME CBOMCTBA 3TWIEHA: TOPeHWe, KayeCTBEHHble peakuuu
(obecuBeyrBaHe GPOMHOW BOAbI M pacTBOpa MepmaHraHara Kaams),
rmgparauus, nonumepusauus. [puUMeHeHWe 3TuieHa Ha OCHOBe
CBOICTB.

ALeTueH. Xumunyeckue CBOWCTBA  aleTu/IeHa: ropeHue,
obecupeyrBaHMe GPOMHOI BOAbl, MPUCOEANHEHUIA X/TOPOBOAOPOAA U
rmgpataums.  FpuMMeHeHWe  aueTuieHa Ha  OCHOBE  CBOWCTB.
Me)kniaccoBas U30Mepus C asikagueHamu.

MoHATWE O AMeHax Kak yrnesofopofax € ABYMS ABOWHBIMU CBSA3AMM.
ConpspkeHHble  aMeHbl. XMMUYeCKMe CcBOMCTBa OyTagmeHa-1,3 U
n3onpeHa: ob6ecupeymMBaHve OPOMHOM BOAbI W MONUMeEpU3aLMs B
Kayuykun. BeHson. Xvmuyeckue cBoicTBa GeH30/Ma: ropeHue, peakumm
3aMelleHmns (rasioreHMpoBaHne, HUTpPoBaHue). MpumeHeHne 6eH30/a
Ha OCHOBE CBOWCTB.

Mony4yeHne 3TaHosa GPOXKEHMEM T[/IOKO3bl UM ruapaTauneid aTuneHa.
CmopokcunbHaa  rpynna Kak — (PyHKUMoHanbHasa. [loHATME O
npefenbHbIX OJHOATOMHBIX CnMpTax. XMMUYECKMe CBOWCTBa 3TaHO/a:
B3aUMOJENCTBME C HaTpuem, o6pa3oBaHWe MPOCTbIX W  CIIOXHbIX
aupoB, OKuUcneHve B anbgerng. NpuMeHeHMe 3TaHOMa Ha OCHOBe
CBOMCTB. [/MLEpUH KaK npefcTaBUTe/lb MHOIMOaTOMHbIX CMWPTOB.
KauecTBeHHas peakuus Ha MHOroaTOMHble ChMpPThbl. [lpuMeHeHue
rnvuepuHa.

CamocTtosTeNibHad paboTta: ®Pusnyeckme U XMMUYECKME CBOMCTBA
(peHONna. B3aumHOe BAWAHWME aTOMOB B MOJeKyfne  (eHona:

OK 1-OK7,
OK®,
OKIO,11
N11,4,5,6;
MI1.1,2,4;
Mni,2,3,4,5,6



Tema 7.8
Anbperngpl.

Tema 7.9
Kap6oHoBble
KUCNOTBbI.
CnoxHble aupbl
W XXUpbl

Tema 7.10
AMNHOKUC/OTHI
Benkn.
[Monnmepel
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B3aMMOAENCTBME C TUAPOKCUAOM HATPUS M a30THON KUCNOTOM.
MpuMeHeHMe ()eHo1a Ha OCHOBE CBOMCTB.

MoHsTMe 06 anbaermaax. AnbaerngHas rpynna Kak yHKLUMOHabHas.
dopmanbaerng U ero CBOWCTBA: OKWUC/EHME B COOTBETCTBYHOLLYHO
KMCNOTY, BOCCTAHOB/IEHME B COOTBETCTBYIOLWMIA cnupT. [lonydeHue
anb[ernioB OKUC/IEHWEM COOTBETCTBYHOLWMX CNUPTOB. pUMeHeHue
(hopmanbiernia Ha OCHOBE ero CBOMCTB.

MoHsATME 0 KapbOoHOBLIX KMcnoTax. KapbokcunbHasa rpynna

KaKk  (OyHKUMOHanbHas.  [OMONOrMyeckuii  pag  npefaenbHbIX
O[lHOOCHOBHbIX Kap60oHOBbIX KUCNOT. MonyyeHne KapoOHOBBLIX KACNOT
OKUCNEHNEM anbAerngoB. XMMUYECKUe CBOMCTBA YKCYCHOM KWUCNOTbI:
oblne CBONCTBA C MWHepPaNibHbIMW  KUCNOTaMW W peakuus
aTepumkauymm. NMprMeHeHNe YKCYCHOM KNCNOTbl HA OCHOBE CBOWCTB.
BbiClUMEe >KMPHbIE KUCNOTbl HA NpuMepe NaibMATUHOBON U
CTeapuHOBOW MonyyeHne CNOXHbIX 3MPOB peakuunen aTepupukaymu,
CnoxkHble 3dmpbl B npupoge, MX 3HayeHue. MPUMEHEHUE CNOXKHbIX
3(MPOB Ha OCHOBE CBOWACTB.

CamocToaTenbHasd  paboTa:  XKuMpbl  Kak  CNOXHble  3¢mpbl.
Knaccugukauma >XnmpoB. XUMUYECKME CBOMCTBA XXUPOB: TMAPOAN3 U
rMAPVUPOBaHNE KUAKUX XKUPOB. [pUMEHEHMEe >XMPOB Ha OCHOBE
CBOWNCTB. Mbina..

cogep>XaHue y4yebHoro matepuana

MoHATMe 06 amuHax. AnudaTUyeckue amuHbl, KX Knaccuukauyms u
HOMeHKNaTypa. AHWANH KakK OpraHuWyeckoe OCHOBaHMWe. [lonyyeHue
aHWUNMHA U3 HUTPO6eH30Ma. MNMpPUMeHeHMe aHUIMHA Ha OCHOBE CBOICTB.
AMVHOKMCNOTbI Kak amoTepHble AUGYHKLUOHAbHbIE OpraHuYecKime
coeauHeHUs. XMMMYecKmne CBOCTBA aMMHOKMCOT: B3aMMO/ENCTBIE C
uienoyamu,  Kacnotamm M gpyr ¢ gpyrom  (peakuus
NOMMKOHAEHCaLUmMK). MenTuaHas cBs3b 1 nonuMnenTuibl. MpuMeHeHne

YPOBEHb
YCBOEHUS

OK 1-OKs,
OK5, OK 7,
OK9, OK10
ninzna
MTI1.3,MTI1.6
M.2,rn.>s
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aMUHOKWC/OT Ha OCHOBE CBOIACTB.

CamocTosiTenbHass  pa6oTa:  [loflydyeHMe MOMMMEPOB  peakuueit
nonvMepusauunm U NOAUKOHAeHcauuu.  TepMOonaacTUuHble U
TepMOpeaKTMBHbIE  MmaacTMacChl.  lpeAcTaBUTenn  naacTMacc.
MonyyeHne BOMOKOH. OTAenbHble NPeACTaBUTENN  XUMUYECKUX

BOJ1IOKOH
TemaTuKa NpPaKTUUYeCcKnx paboT

[MpakTnyeckoe 3aHATMEe Ne 12 PacTBopeHue 6efIKOB B BOAE.
OG6Hapy)XeHne 6e/IKOB B MO/IOKE M MACHOM OY/bOHE.

IMpakTnyeckoe 3aHATNE Ne 13

[JeHatypaumsa pactBopa 6enka KypuHOro fiua cnvpTom, pacTBopamu
CONe TSKeNIbIX METAINIOB U MNP HarpeBaHUN.

[MpakTnyeckoe 3aHATNE Ne 14 PacnosHaBaHMe MjacTMacc U BOSIOKOH.
Bcero:

78
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3 YC/IOBUS PEANTM3ALMM MPOMPAMMbI YUEBHOM
ANCUMNNNNHDBI

3.1 MaTepunasibHO-TEXHNYECKOe 0becneyeHne

Peanuszauns nporpammbl  y4eGHOM AUCUMNAWHBI  NpeAnonaraeT Haan4vue
yuyebHOro kKabmHeta «XMMMUSA», OCHALLEHHOro 060pyAoBaHWEM: [AOCKOW Y4eGHON,
paboyunm MecTOM Mpernogasatend, CTo/faMu, CTy/NbAMM (MO 4YKUCIy 00yyaroLmxcs),
TEXHUYECKNUMU cpefcTBamm 00y4YeHus (KOoMNbIOTEPOM, cpefcTBamMm
aynoBusyannsaunn, HarnsaaHbIMM nocoomnsamm).

3.2 NHhopmaLmoHHOoe obecrneyeHme 00yveHUs
MMepeyeHb  UCMONb3YeMbIX  YYeOHbIX  M3[aHWiA,  VIHTepHeT-pecypcos,

[0MONHUTENLHON NUTepaTypbl

OCHOBHbIe UCTOYHUKM (MeyaTHble N3faHus):

1 TabpuensH O.C., OctpoymoB W.I'. Xumua pgna  creymasbHOCTEN
TEXHWYECKOro npogunns: y4ebHUK Ans CTyA. YUpeXXaeHuid cpefd. npod. obpasoBaHus.
M., 2018.

2. labpuensan O. C., Octpoymos . I'., OctpoymoBa E. E. n gp. Xumusa ans
cneumanbHOCTEN eCTeCTBEHHO-HAYYHOro Npouns: y4ebHUK Ad CTYA. YUpexaeHWUin
cpea. npod. obpasosaHns. M., 2018.

3. Mabpuensan O. C., OctpoymoB W. . Xumua pna creymanbHOCTe
COLMaNbHO-3KOHOMUYECKOTO UM TYMaHUTapHOro npogunein: yyebHUK [na CTya,
yupexaeHuin cpef. npog). obpaszosaHud. M., 2018.

4. TabpuenaH O. C., OctpoymoB W. I'., Cnagkos C. A., Jlopodeesa H.M.
MpakTukyM: yyeb6. Mocobre ana CTya. yypexnaeHuin cped. npod. obpasosaHus. M.,
2018.

5 TabpuensH O. C., flbicoBa . . Xumua. TecTbl, 3a4a4n N yrnpaxHeHUs:
yyeb. nocobue ans CTyd. yupexzaeHuin cpef. npod). obpasosaHus. M., 2018.
NHTepHeT-pecypcbl

1 www. pvg. mk. ru (onumnuaga «lflokopy BopobbeBbl ropbi»).

2. www. hemi. wallst. ru (O6pa3oBaTefibHblA CalNT A/1d  LWIKONbHUKOB
«XNUMUA»).

3. www. alhimikov. net (O6pa3oBaTe/ibHbI CalT AN5 LUKONIbHWUKOB).

4. www. chem. msu. su (3neKTpoHHasa 6ubnnoTeKa No XMMnn).

5 www. enauki. ru (UHTepHeT-u3gaHWe AN yunutenein «ECTeCTBEHHble
HayKu»).

6. www. lseptember. ru (MeTogmueckas raseta «llepBoe CEHTAOPS»).

7. www. hvsh. ru (OkypHan «Xumus B LLUKONE»).

8. www. hij. ru OKypHan «XnMmns 1 XnM3Hb»).

3.3 OpraHunszauma obpasoBaTe/lbHOro npolecca

OucumnnnHa OYA.07 «Xumusi» BXOAMT B 06LLENPOGECCUOHANbHbBIA LMK
06s3aTelbHOM  4acTM  OCHOBHOW  06pa3oBaTe/NlbHOM  MPOrpamMmbl  CPeAHero
npogeccnoHanbHOro obpasosaHmsa no crieumanbHoctTh 21.02.06 «HpoOpMaLMOHHbIE
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CUCTEMbI 06ecreyeHns rpagoCcTPoOnTENbHONM AedaTenbHOCTU». OCBOEHNIO MPOrpaMMbl
AaHHOWA ANCUMNNNHBI npeawecTeyeT 0CBOEHME nporpammbl
obLenpoeccnoHanbHbIX gucunnanH: bruonorus, 3konorus.

3.4 KagpoBoe o6ecrneyeHne obpaszoBaTe/lbHOro npouecca

Peannsaumnsa obpasoBaTe/ibHO NPorpamMmmbl 06ecrnevymBaeTcs PyKOBOAALWMMM U
nefarornyeckMMun paboTHMKaMy 06pa3oBaTe/lbHOM OpraHm3almmn, a Takxe muamu,
NpuBMeKaembiMM K peanusaumy o6pa3oBaTe/lbHOM MPOrpaMMbl  Ha  YCOBUAX
rpaXk4aHCKO-NpaBoBOro [0roBopa, B TOM 4WUC/IE W3 4YKUCNa PYKOBOAUTENEW W
pabOTHMKOB OpraHn3aLmnin, AeATeslbHOCTb KOTOPbIX CBf3aHa C HanpaB/IEHHOCTbIO
peasn3yeMoil 06pa3oBaTe/ibHOW MNporpammbl (MMeKLWMX CTax paboTbl B AaHHOWA
NpogeccrMoHanbHOM 061acT He MeHee 3 feT).

KBanngpumkaumns negarormnyeckmx paboTHMKOB 06pa3oBaTe/lbHOW OpraHu3almm
JO/HKHA ~ OTBeyaTb  KBa/IM(PUKALMOHHBLIM ~ TpPebOBaHWAM,  YyKa3aHHbIM B
KBaIMPUKALMOHHBIX CIPaBOYHMUKAX, U (UKM) NPOMeCCMOHaNIbHbIX CTaHapTax.

Meparornyeckne paboTHUKM NOMy4Yat0T AOMONHUTENIbHOE NPOGeCCUOHaNbHOe
obpas3oBaHMe Mo MporpaMMamM MOBbILLEHUSA KBaU(pUKauumn, B TOM 4Yucie B (hopme
CTaKMPOBKN B OpraHuM3aumax, Harnpas/ieHue AeATesIbHOCTU KOTOPbIX COOTBETCTBYET
obnacTn npoheccnoHanbHOW AeATeNbHOCTU, YKa3aHHOW B nyHkTe 1.5 ®rOC CMNO,
He pexke 1pa3a B 3 roga.
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4 KOHTPO/Ib 1 OLIEHKA PE3Y/IbTATOB OCBOEHUS
YUYEBHOW ANCLMNNHBI

KOHTpPO/lb W OLEHKa pe3ynbTaToB

OCBOEHUSI Y4YeBHOI  AUCLMMNINHBI

«bunonorua» OCYyLLEeCTBNAETCA npenojaBatenemMm B npouecce rnposeaeHnA 3aHATUI U
MPaKTUYeCKnNX 3aHATUN, YCTHOIo 1 NNCbMEHHOI0 ONpPoCcoB, TECTUPOBaHUA, a TaKXKE
BbIMO/THEHUA o6yqarou1,|/||vmcn NHANBUNAYaJibHbIX 3a,U,aHI/II71.

Kogbl hopMupyemMbix
KOMMETEHLWIA U
pe3ynbTaToB 06y4eHUs

M 1 chopmMUpOBaHHOCTb

NpeAcTaBNeHNA 0
LLe/IOCTHOWA COBPEMEHHOM
eCTeCTBEeHHO- Hay4HOW

KapTuHe mMupa, Npupoae Kak
eNHOW LIeNIOCTHOM CUCTEME;
1 2 B3aMMOCBSA3M Yesi0BeKa,
npupoabl 1M 00LLEeCTBa,
MPOCTPaHCTBEHHO-
BPEMEHHbIX macluTabax
BceneHHo;

1 3 BnageHWe 3HaHMAMKU O
Hanbonee BaXXHbIX
OTKPbITUSAX W AOCTUKEHUAX
B 06/1aCTM eCTeCTBO3HaHUS,
MOBNNSBLLUMX Ha 3BONHOLMIO
NpeacTaBNeHUn 0 NpUpofe,
Ha  pasBUTUE TEXHUKN U
TEXHO/OI A,

M 4 chopMMPOBAHHOCTb
YMEHUS MPUMEHSATb
eCTeCTBEHHOHayu4Hble
3HaHMA AN 00bACHEHUS
OKpY>XaroLwmx SIBNIEHWNA,
coxXpaHeHus 3[10p0OBbS,
obecneyeHnss 6e3onacHoOCTU
XU3HEAEeATENbHOCTH,
OepeXXHOro OTHOLUEeHMSA K
npupoge,  paunoHaibHOro
NMPMPOAONO/b30BaHMS, a
TakXKe BbINOJIHEHUA  POK
rpamoTHOro noTpebuTens;

KpnTepnn oLeHKM

3,6

3,6

2,3,6

1,2, 5

cDO[Z)MI:I n METObI
KOHTPOJIA

OueHKa pe3ynbTaToB
BbIMOJIHEHNS YCTHOIO
onpoca 1 AoKnaaa.

OueHKa pe3ynbTaToB
BbIMOJIHEHNS YCTHOIO
onpoca 1 AoKnaaa.

OueHKa pe3ynbTaToB
BbIMO/HEHNS TECTUPOBaHUA,
YCTHOro onpoca 1 foknaga.

OueHKa pe3ynbTaToB
BbINO/IHEHMSI TECTUPOBAHMS,
YCTHOro onpoca 1 aoknaga.



M 5 chopmMUpoBaHHOCTb
NpeAcTaBNeEHNn O Hay4YHOM
MeToZe NO3HaHWsA npupoabl
W CpefAcTBax  WU3yyeHUs
Meramupa, Makpomupa W
MUKPOMMPA;

[T 6 BnageHue npuemMamu
eCTeCTBEHHOHaYYHbIX
HabMoAeHNNA, OMnbITOB,
NCCNeAOBaHUA M OLEHKM
[AOCTOBEPHOCTY MOMYYEHHbIX
pe3ynbTaTos,;

M 7 BnageHne NOHATUNHbLIM
annapaTom  ecTeCTBEHHbIX
Hayk, MO3BONAOLW MM
Nno3HaBaTb MUP, y4acTBOBATb
B ANCKYCCUAX no
eCTeCTBEHHOHAaYUHbIM
BOMpocam, MCMNoNb30BaTh
pasnnyHble NCTOUYHNKM
NH(opMaL MK ans
MOATOTOBKM  COOCTBEHHbLIX
pabor, KPUTUYECKM
OTHOCUTBLCA K COO0OLLEHUAM
CMWH, coaepxxawmm
Hayu4HY0 UH(opMaLmIO;

M 8 chopmMnpoBaHHOCTb

yMeHl/II7I NMOHNMATb
3HA4YMMOCTb
€CTECTBEHHOHAY4YHOro

3HaHuWA ans KaXKoro
yenoBeka He3aBUCMMO OT
ero npodeccUoHaIbHO
[eATeNbHOCTN,  pas3/ivyatb
(haKTbl N OLLEHKM.

24

OueHKa pe3ynbTaToB
BbIMONHEHNS [0KIaza,

3,6
KOHCMeKTa.

OueHKa pe3ynbTaToB
BbINMOMHEHNA 3afad,

1,2
23 TECTUPOBAHNSA, KOHCMEKTA.

OueHKa pe3ynbTaToB
BbINO/IHEHUS TeCTa,
KOHTPO/IbHOW paboThl,
npeseHTauum.

2,4, 5

OueHKa pe3ynbTaToB
BbIMONHEHNS [0KIaz4a,

3,6
KOHCMeKTa.

1. OuyeHka pe3yqibTaToB BbIMOJ/IHEHUA TECTOBbIX 3aﬂ|aHI/Il7IZ

OueHka/ KpuTepumn oLeHUBaAHMA TECTOBbIX 3aaHWl

6annbl

16 3apaHua c Bblbopom 1oteBeta u3 3,4

26 3afaHua ¢ BblI6opom 2 1 60nee 0TBETOB U3 4
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3afaHns Ha onpeaeneHne NoHATMS

CyMMUpytoTcsa 6anbl Mo BCeM BONPOcam W OMNpeaensieTcst 0TMETKa:

90 - 100 %
80 89 %
70- 79 %
mMeHee 70
BEPHbIX
OTBETOB

OueHka/
6annbl
5

OTNnYHO

XopoLuo

Y l0BNETBOPUTENIBHO
% HeypoBneTBOPUTENLHO

2. OLeHKa pe3ynbTaToB YCTHOr0O onpoca:

KpuTepun oLeHMBaHMA YCTHOIO onpoca

OTBeT NOJHbIA, apryMeHTUPOBaHHbI/, NpUBeAeHbl PaKTbl U CAenaHsbl
BbIBO/bl W OLIEHKM.

OTBeT NOMHBbINA, apryMeHTUPOBaHHBbINA, HO A0MYLIEHbI HE3HAYMTE/IbHbIE
OLLUMOKM B hOPMY/IMPOBaHNM BbIBOAA.

OTBEeT HEenosHbIN, HEAOCTAaTO4YHO aprMEHTMpOBaHHbIﬁ, AOMYyLEHDI
3HauYMTE/bHbIE OLLINOKK B (lbOpMyfII/IpOBaHI/II/I BbIBO/a.

OTcyTCTByeT I'Ip&BI/IJ'IbeIVI OTBET Ha BOMpPOC.

3. OueHKa pe3y/ibTaToB BbIMOMIHEHUS UHAUBUAYa/IbHOW PadoThl:

OTMeTKa
5
4

OueHka/
6annbl

KpuTepun ouegHKM
3alaHNs BbINOMHEHbI NOMIHOCTbLIO, apryMeHTMPOBAHO, [10Ka3aTe/bHO.

3aflaHNs BbIMOJIHEHbI npaBunibHO, HO WMEKTCA HE3Ha4YNTE/IbHbIE
HETOYHOCTN B OMNpeaeneHnax MNOHATUIA, O0OBACHEHUN MPUYNHHO -
CnegcTtBeHHbIX CBsI3eM.

HekoTopble 3aaHnsa BbIMOSIHEHbI HEMO/HO, B OMNPEeAENeHNN MOHATUIA
A0NYyLLeHbl OLUNOKN.

OTBeThLI He COOTBETCTBYHOT 3aaHUAM.
4. OueHkKa pe3ynibTaTtoB CO34aHNA NpeseHTalnn:

KpuTtepuu oLeHMBaHUS

Cofep>kaHue 1 0pOpM/IEHE COOTBETCTBYET BCEM TPEGOBaHUSM.

Co,u,ep»(aHme PacKpbITO HE MOJ/IHOCTbLIHO.



OueHka/
6annbl
5

OueHka/
6annbl
5
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,U,OI'IyLLI,eHbI CyLWeCTBEHHbIE OLLINOKK B cogepKaHnn, HegoCcTatoO4HOCTb
HarnaaHoCTH.

Cofiep>kaHune Npe3eHTaLymn He COOTBETCTBYET TEME.
5. OLeHKa pe3ynbTaToB HanucaHue JoKnaja:

KpuTtepuu oueHKN foknaga

Cofep>kaHne HahfeHHOW MH(OPMaLMK MOTHOCTbIO COOTBETCTBYET
3afjaHHON TeMe, TeMa 3aflaH1s packpbiTa MONHOCTbIO. [y6uHa
npopaboTky MaTepuana, rpaMOTHOCTb M MO/IHOTA UCMO/b30BaHUA
MCTOYHMKOB [JOCTATOYHbIe, O(hOPMIEHNSA [OKNa4a COOTBETCTBYET
TpeboBaHNAM.

CopepyKaHue HaliieHHOW NH(opMaL M COOTBETCTBYET 3alaHHO TeMe,
HO B TeKCTe WMeKTCA He3HauuTe/lbHble HEeJOCTaTKM WM Tema
pacKpbiTa He NOMHOCTbIO.

MpeAcTaBneHHbIA MaTepuas UMeeT  HebOSibLUME OTK/IOHEHUs OT
Tpeb0BaHWiA, B M3N0XEHUN MaTepuana HapyLleHa oruka.
Cofep>kaHue WH(POPMALMOHHOIO Martepuana no u3yvyaemonm Teme
MpeLCTaB/IEHO B HELOCTATOYHO MOHOM 0ObeMe.

Ob6yuyatoLmiicsa paboTy He BbIMOHW.

Tema He packpbiTa.

6. OueHKa pe3y/sibTaTtoB HanncaHnA KOHCMNEKTA.

KpuTepnun oLeHKN

MoNHO pacKpbIn cofepXkaHue MaTepuana B 06beMe,
NpeaycCMOTPEHHOM MPOrpamMmmol;

3n10XX1N MaTepuan rpamMmoTHbIM S3bIKOM B OMpeaeneHHO Ornyeckol
nocnefoBaTeNbHOCTU, TOYHO UCMONb3YS CMELMANN3NPOBaHHYHO
TEPMMUHONOTUIO W CUMBOJUKY;

MoKasan yMeHve UNMCTPUPOBATL TEOPETUYECKME MOMOXKEHNS
KOHKPETHbIMI NpUMepamiu, NPUMEHSTb UX B HOBOI CUTYaLIMK MpK
BbIMO/IHEHUW NPaKTUYECKOr0 3afaHus;

MpoaeMOHCTPMPOBa YCBOEHME paHee N3yUeHHbIX COMYTCTBYHOLLNX
BOMPOCOB, C(HOPMMPOBAHHOCTb 1 YCTOWUNBOCTb MCMOMb3YEMbIX NPU
0TBETE YMEHWI 1 HABbIKOB;

OTBeYan caMocTonTeNlbHO 6e3 HaBOAALLMX BONPOCOB NPenoaBaTens.

OTBeT NMeeT OANH N3 HeA0CTaTKOB:

B n3noxeHun gonyueHsol He6o/bLLNE npo6enb|, HE NCKa3nBLLUNE
JTOrNYeckKoro un VIHdJOpMaU,I/IOHHOFO Cofep>XaHNA OTBETA,

HeTt OI'IpE‘,EI,EJ'IE‘HHOVI NOrnYecKom nocnenoBaTe/sibHOCTU, HETOYHO
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MCNONb3yeTCH cneunanmanpoBaHHas TEPMUHONOMNS U CUMBOJIVIKA;
[lonyuleHbl 04MH-ABa HeAo4eTa NP OCBELLLEHNW OCHOBHOIO
coflep>XXaHuns 0TBeTa, UCMpaB/eHHbIe MO 3aMeYaHunIo NpenojaBaTens;
[onyuieHbl owmnbKa nnm 6onee AByxX Hel04ETOB MPX OCBELLLEHUN
BTOPOCTEMNEHHbIX BOMPOCOB MM B BblKNaAKax, Nerko UcrpaBneHHble
Mo 3aMeyvaHuto UM BONpocCy npenojasaTens.

3 HenosnHo unn HenocnefoBaTe/IbHO PaCcKPbITO COAepXKaHUe maTepuana,
HO NOKa3aHo 06Lee NOHMMaHWe BOMPOCa, UMeSINCh 3aTPYAHEHNA UK
AONYLLEHbI OLLIMOKM B ONpeAeneHnn NOHATUIA, NCNONb30BaHNM
TEPMUHONOMNK, YepTexax, 6/10K-CXeM U BbiKNaiKaX, NCMPaBNeHHbIe
Mocne HeCKOMbKNUX HaBOAALLMX BOMPOCOB NpenojaBaTens;
O6yuvatowmiics He crnpaBuics ¢ NPUMEHEHNEM TEOPUN B HOBOM
CUTyaLMu NMpun BbINOTHEHMM NPAKTUYECKOr0 3aaHuns, HO BbINOHWUN
3aflaHna 0653aTe/IbHOro YPOBHSA CMIOXHOCTK MO AaHHO Teme. Mpw
3HaHUN TEOPETUYECKOro MaTepuana BbisiBfieHa HeA0CTaTOUYHas
ChOpMMPOBAHHOCTb OCHOBHbIX YMEHWIA 1 HABbIKOB.

2 He pacKpbITO OCHOBHOe cogepyaHue y4ebHOro marepuana;
OGHapy>XeHO He3HaHWe UM HEMOHUMaHMe 06yyaroLwMMcs 60/bLUei
UM Hanbosee BaXKHOM YacTu y4ebHOro marepuana,
[onyuieHbl OWNOKN B ONpeaeneHnn NOHATUIA, MPU MCNO/b30BaHNU
TEPMUHOMIOMNK, B YepTexax, 6/10K-CXEM M MHbIX BblKNaAKax, KOTOpPbIE
He MCrpaB/eHbl NOC/e HECKO/IbKMX HaBOAALLMX BOMPOCOB
npenogasarens.

1 O6yuatowmiics 06Hapy>XXunn nonHoe He3HaHWe N HEMOHUMaHKe
13y4yaemMoro y4yebHOro matepuana uam He CMOr OTBETUTb HU Ha OfUH
13 NOCTaB/IEHHbIX BOMPOCOB M0 M3y4aeMOMYy MaTtepuany.

5 BO3MOXXHOCTW MCnosib30BaHUA nporpaMmmsl B gpyrux OMOri

I'Iporpalvuvla y‘-I86HOI7I ONCUUNINHBL  MOXKET ObITb  UCMO/b30BaHa npum

peanusaunm OMOIT no cneymansHocTam CIO



