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Penensenr:

JTOKTOp XMMHMUYECKMX HayK, BEIyIIMH HAy4YHbI COTPYIHUK JlabopaTopuu (HU3HKO-
XUMUYECKHX OCHOB WHTHOUPOBAHUS KOPPO3UU METAIIOB MHCTUTYTa (U3UYECKONH XUMHUU U
anexktpoxumun PAH ABpnees .1

[Tporpamma pa3paboTaHa i MPOBEACHUS TOCYJAapCTBEHHON MTOTOBOW aTTECTAllMU CTYICHTOB
ouHOM (hopmbl 00yueHuUss 1Mo HamparieHuto moarotoBku 04.03.01 «Xumus», ypoBeHb OakanaBpuarta,
HaIIPaBJIEHHOCTh AHAJIUTUYECKAsk XUMUS B 8 cemecTpe. SI3bIk IpenojaBaHus — PyCCKUU.

[IporpaMma rocygapCTBEHHOIl HWTOrOBOW aTTeCTalMd COCTaBJieHa B COOTBETCTBUU C
denepanbHbBIM  TOCYAApCTBEHHBIM 00pa30BAaTENbHBIM CTAaHAAPTOM  BBICIIETO OOpa3oOBaHHs IO
HamnpasiieHuto moarotoBku 04.03.01 «Xumus», yTBepKIEHHOTO npuka3oM MunHoOpHayku Poccun ot
17.07.2017 Ne 671, ¢ n3MeHeHUIMHU, BHECEHHBIMHU NTpuKa3zoM MuHoOpHayku Poccun 8 deBpans 2021 r.
Ne83 (3apeructpupoBan Muntoctom Poccum 12.03.2021, per. Ne62739), nmpuxkazom MwuHOOpHayKu
Poccun 26 Hos16ps 2020 1. Ne1456 (3apeructpupoBad Muntoctom Poccun 27.05.2021, per.Ne63650)
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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma roCygapCcTBEHHOW WTOroBo arrectanmu (nmaigee - [MA) mo HampaBieHHIO
noarotoBku 04.03.01 Xumusi, HanpaBJIeHHOCTH AHATUTUYECKAss XUMHUSI COCTABIIEHA B COOTBETCTBUU C
tpedoBanusimu PI'OC BO.

Hopmartusno-npaBoByro 0a3y pa3zpabotku nporpammbl [ TA cocTaBisioT:

o ®denepanbHblii 3ak0oH Poccuiickoit Denepannu ot 29 nexadbps 2012 roga Ne273-d3 «O6
obpaszoBanuu B Poccuiickoit denepanum» (C M3MEHEHUSMU U IOTIOTHCHHSIMH).

e @enepalibHBIIl TOCYIapCTBEHHBIA 00pa30BaTeIbHBIA CTaHAAPT BBICHIETO OOpa30BaHUS I10
HarpaBjieHHt0 nmoarotoBku 04.03.01 Xumus, yTBEep K IEHHBINA MTPUKa3oM MUHUCTEPCTBA 00pa3OBaHHS U
Hayku P® ot 17.07.2017 Ne 671.

e [Ipuka3z Muno6puayku PO ot 05.04.2017 Ne301 «O6 yrBepxkaeHuu [lopsiaka opranuzanuu u
OCYILIECTBIICHUSI 00pa3oBaTeIbHON JEATEIBHOCTH 1O 00pa30BaTeIbHBIM MPOTpaMMaM BBICIIETO
o0pa3oBaHUs — MporpaMmMamM OakaiaBpuara, porpaMmmamM CHelHaInTeTa, IporpaMMaM MarucTpaTypb».

o [Ipuxaz MunucrepctBa obpazoBanus u Hayku PD ot 29.06.2015 Ne636 «O06 yTBepxaeHUu
[lopsinka mpoBeneHUS TOCYAApCTBEHHOW HTOTOBOM aTTecTallud MO 00pa3oBaTeNbHBIM MporpamMmam
BBICILIETO 00pa3oBaHMsS — Nporpammam OakanaBpuara, MporpaMMaM CIEHUAIUTETa U Iporpammam
MarucTpaTrypbi».

e [lopsnok opraHu3zalMd M OCYIIECTBIEHUS  OOpa3oBaTE€IbHOM  AESITEIBHOCTH IO
o0pa3zoBaTeNbHBIM MIPOrpaMMaM BBICIIEr0 00pa3oBaHWs — MporpamMmamM OakaixaBpuara, Mporpammam
crenuagnuTeTa, IporpaMMaM MarucTparypbl, YTBEPKAEHHBIN PEIIEHUEM YUEHOTO COBETa Y HUBEPCUTETA
ot 31.08.2017 r., mpoTtokoi Ne5.

o [lonoxxenue 00 opraHuzaly 00pa30BaTEIHHOIO IMpoliecca A 00y4alomnuXcsi — WHBAINI0B
U 00YyYaroIIUXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS, YTBEPKAEHHOE PEIICHHUEM YYEHOTO
coeta Yauepcuteta ot 29.10.2015r., mpotokoi Ne® (ITpukas ot 01.12.2015t. No2486 — cr).

e [lopsamok mpoBeneHUS TOCYJApPCTBEHHONM WTOTOBOW aTTECTallMM MO0 00pa3oBaTeIbHBIM
MporpaMMaM BBICIIIETO O0pa3oBaHMS - MporpaMmamM OakanaBpuaTa, MporpaMMaM CHelHaTuTeTa U
nporpaMmMaM Maructparypsl B ®I'BOY BO «bpsHCkuii rocynapcTBEHHbI YHUBEPCUTET HMEHHU
akanemuka HM.I'. IlerpoBckoro», yTBEpKAEHHBIM pEIICHHEM YYEHOIO COBETa YHHBEPCUTETA OT
31.03.2016r., mpotokon Ne3 (mpuka3z BI'Y ot 31.03.2016r. Ne400, ¢ u3MeHEHHSIMHU, BHECEHHBIMU
npukazamu BI'Y ot 30.05.2016 Ne767 u ot 05.09.2017 r. Ne1271).

e [lonoxxeHne O BBITYCKHBIX KBaTU(DUKAIMOHHBIX padOTaxX, YTBEPKAEHHBIN pelIeHuEM
yuéHoro coBeta YHuBepcuteTa oT 22.09.2015r., npotokon Ne7 (ITpukas ot 05.11.2015r. Ne2307-cT).

1. HEJb TOCYJIAPCTBEHHOI UTOTOBOI ATTECTALIMU (THA)

['ocymapcTBeHHass uWTOroBast arTecTalus IpEAHA3HA4YE€HA I YCTAHOBJIGHHS  ypPOBHS
TEOPETUYECKON U MPAKTUYECKON MOJATOTOBKH BBITYCKHHUKA K BBITIOJHEHUIO TPO(ECCHOHANBHBIX 33aa4 U
COOTBETCTBHS €T0 MOATOTOBKH.

[ocynapcTBeHHass UTOroBasi arTecTalys MPOBOJUTCS TOCYJApCTBEHHBIMH HSK3aMEHALMOHHBIMU
KOMHUCCHSMHU B IIEJISIX OINpPEENIEHUS] COOTBETCTBUS PE3YJAbTATOB OCBOCHHS OOY4aroIIMMHCS OCHOBHOM
o0Opa3oBaTebHONH MPOTrPaMMbI COOTBETCTBYIOLIEH TpeOoBaHUSIM (enepalbHOr0 TOCYIapCTBEHHOTO
00pa3oBaTeIbHOTO CTaH/1apTa BBHICIIETO 00pa30BaHMUS.

B cooTBercTBUM ¢ OCHOBHOH mpodeccHoHaTbHOW o00pa3zoBaTenbHON mporpammont, ['MA
MpeiroJiaraeT MpoBepKy CPOPMUPOBAHHOCTH Y 00YHAIOIIMXCS KOMIETEHIIUN.



YHuBepcaJbLHbIX:

HaumenoBanne
KATeropuu Koa u nHaumenoBanmue
(rpynmbi) yHEBepCaTLHOi Koa u HaumeHoBaHue HHMKATOPA 10CTHIKEH NS
YHUBepPCAIbHOI KOMIETeHIINU
YHHBepPCAJIbHBIX KOMIIeTeHLIMH
KOMIeTeHI i
CuctemHoe u | YK-1. Cnocoben | YK-1.1. AHanu3upyer 3amady, BBIJCISSI 3Tanbl ec
KPUTHYECKOE OCYILECTBIIATD MIOMCK, | PELICHUs], JEUCTBHSI 10 PELICHUIO 3a1a41
MBIIIJICHUE KpuTHdecKkud aHanu3 H | YK-1.2. Haxoaurt, KpUTHYECKH aHATM3UPYET M BHIOMPAET
CUHTE3 uH(opMaluy, | nHGOpPMAIIHUIO, HEOOXONMYIO JUIs peueHus
HIPUMEHSATh CHCTEMHBIN | MOCTaBJICHHOU 3a1a4uH
HOIXOA AN pELICHUs
MOCTaBJICHHBIX 3a7a4
VK-1.3. PaccMaTpuBaer pa3inyHble TOYKH 3PECHHS Ha
NOCTAaBJICHHYIO 3a/lady M BBIBISAET CTENEHb UX
JIOKa3aTeJIbHOCTH B PaMKax HAy4HOTO MHPOBO33PEHUS
VK-1.4. Omnpegnenser BO3MOXKHbBIE BapHAHTHI PELICHUS
[IOCTaBJICHHOH 3a/1aud, apryMEHTHPOBAHHO OLICHHBAs MX
JOCTOWHCTBA M HEIOCTATKH
Pa3paboTka u | YK-2. Crnocoben | YK-2.1. [IpoBOAUT AEKOMIO3HIINIO IOCTABICHHON LIEIH
peanuzanus ompenesnsaTh KpYyr 3afad B | IPOEKTa B 3ahayax
MIPOEKTOB pamKax nocTtaBieHHoN | YK-2.2. OcymecTBisieT  TOUCK HE00X0ANMO
UeNn 17§ BBIOMPATH | MHGOPMAIIHMH IS TOCTHKEHHS 3a/1a4 POCKTa
ONTUMAJBHBIE CIOCOOBI UX | VK-2.3. BBIABISET U aHATU3UPYET PA3IHUHbIE CIOCOODI
pelieHus,  MCXOAA M3 | pelieHUs 3afad B paMKax IIOCTaBICHHOM LENu u
JCUCTBYIOIIMX  MPABOBBIX | apryMEHTHPYET UX BBIOOP, MCXOs U3 JEHCTBYIOIIHMX
HOpM, MMEIOIINXCS | TpaBOBBIX HOPM, HMEKOIINXCSI PECYPCOB U OTPAHUUYEHUN
peCcypcoB U OrpaHUYCHHUI VYK-2.4. IlpeactaBnser pe3yiabTaThl pemieHHs 3a7ad B
paMKax LEIH MPOoeKTa
Komannnas pabora | YK-3. Crocoben | YK-3.1. Ilonumaer 3QQeKTUBHOCTb HCHOIb30BAHUS
U JTUIEPCTBO OCYUIECTBJISTh COLMANBHOE | CTPATErHH COTpYAHHMYECTBA IS JIOCTHDKEHHUS
B3aMMO/ICHCTBHE W | IOCTaBJICHHOMW LEJIH, ONIPEENISIET CBOIO POJIb B KOMaHe

peaNnu30BBIBATh CBOIO POIIb
B KOMaH/IE

VK-3.2. VuureiBaeT 0COOEHHOCTH IOBEIEHUSI WU
WHTEPECHl JAPYTUX YYACTHUKOB TIPHU pearn3alldd CBOCH
poiii B COLIMAJIbHOM B3aWMOJICMCTBUM M KOMaHJIHOU
pabore

VK-3.3. AnHanusupyeT BO3MOXKHBIE  IOCIEJICTBHA
JUYHBIX JEWCTBUH U IUIAHUPYET IOCIIEI0BATEIBHOCTD
I1aroB JJi JOCTHKEHUS 3aJJaHHOT0 pe3yJbTaTa

VYK-3.4. D¢dextuBHO B3aUMOACHCTBYeT C APYTUMH
YJIeHaMH KOMaHJbl, y4acTByeT B 0OMeHe HHpopManuneH,
3HAHMEM W ONBITOM, B TMPE3EHTAllMH pPe3yJbTaTOB
PpaboThl KOMaH bl

Kommynukanus

YK-4. Cnocoben
OCYIIECTBIISTh  JCIIOBYIO
KOMMYHHUKALUI0O B YCTHOM
M TUChMEHHOU (opmax Ha

rOCYy/IapCTBEHHOM  SI3BIKE
Poccuiickoit @enepannn u
WHOCTPaHHOM(BIX)
A3bIKe(ax)

YK-4.1. BriOupaer KOMMYyHUKAaTHBHBIE CTpPaTEeTrHHl H
TaKTHKH, CTHJb OOIIEHHWS Ha pPYCCKOM S3BIKE B
3aBUCUMOCTH OT IeJled U YCJIOBMM HapTHEPCTBaA,
CUTYAaIlNH B3aNMOJICHCTBHS

YK-4.2. JleMOHCTpUpPYET YMEHHE  OCYIIECTBIISTH
JICJIOBYIO TEPENHCKY Ha PYCCKOM SI3BIKE, YYUTHIBAS
0COOEHHOCTH CTHUJIMCTUKHU opUIUATBHBIX u
HEO(DUITMATHHBIX THCEM




VYK-4.3. T'paMOTHO CTpPOUT JUANIOTMYECKYIO pEYh B
paMKax MEXIMYHOCTHOI'O M MEXKYJIbTYPHOI'O OOILECHHUS
Ha MHOCTPaHHOM(BIX) s3bIKe(ax)

VK-4.4. JleMOHCTpUpPYET YMEHHE  OCYIIECTBISTH
JIEJIOBYIO TIEPENUCKY Ha WHOCTPAaHHOM(BIX) fA3BIKe(ax) C
YYETOM COIMOKYIBTYPHBIX OCOOCHHOCTEH

YK-4.5. OcymiecTBusieT TOUCK HE00X0IUMOH
vH(OpMaIUK SIS pelICHHsT KOMMYHUKATUBHBIX 3a/1a4 C
MIPUMEHEHUEM  MHQPOPMAITMOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTUH

MexKynbTypHOE
B3aMMOJICHCTBHE

YK-5. Cnocoben
BOCTIPUHUMATH
MEXKYIbTYPHOE
pazHooOpa3ue o0IIecTBa B
COLMATTBHO-UCTOPHYECKOM,
THYECKOM U
¢uIocopckoM KOHTEKCTAX

VYK-5.1. HaxomuT u HUCHOIB3yeT HEOOXOAMMYIO IS
B3aMMOJCWCTBUSI C JPYIHMH YI€HaMH o0OIecTBa
nHpOpMaIII0O O  KYJIBTYPHBIX OCOOCHHOCTAX W
TPaIuIMsIX Pa3IMYHBIX COLUATBHBIX M HAalMOHAJIBHBIX
rpymnn

VYK-5.2. JleMoHCTpHpYeT YBaXXHUTEIHHOE OTHOIIEHUE K
HCTOPUYECKOMY HACIEOUI0 M KYJbTYPHBIM TpaluLHsIM
Pa3IMYHbIX HAIIMOHAJIIBHBIX W COLMUAJIBHBIX TpPYIIIl B
npolecce MEeXKYJIbTYpHOTO B3aUMOJIEHCTBHSA Ha OCHOBE
3HAHUA OCHOBHBIX JTamoB pa3BuTusa Poccun B
COLIMATBHO-UCTOPUIECKOM, STHUECKOM U PHIOCOPCKOM
KOHTEKCTax

VK-5.3. BelcTpauBaeT B3aUMOACIHCTBUE C YYETOM
HAIMOHANBHBIX M COLMOKYJIBTYPHBIX OCOOCHHOCTEH Ha
IMpUHIHUIIAX TOJICPAHTHOCTHU U 3TUYCCKHUX HOpMax

Camoopranuzanus u | YK-6. Crocoben | YK-6.1.  OmnpeznenseT CcBOM  JIMYHBIE  PECYPCHI,
camMoOpa3BUTHE (B | ympaBasaTh CBOMM | BOBMOXXHOCTH W  OTPAaHHUYCHHS JJIs  JOCTIDKEHUS
TOM Yuclie | BpeMeHeM, BBICTPAauBaTh M | MOCTABIECHHOW IETH
3I0pPOBLECOCPEIKECHU | PEeaIn30BBIBATH VK-6.2. Co3ga€t u [ocTpamBaeT HWHAUBUAYAIbHYIO
e) TPAEKTOPHIO CAMOPA3BUTHUSA | TPACKTOPHIO CAaMOPa3BUTHUS W  MPOGECCHOHATBHOTO
Ha OCHOBE IIPHHLMUIIOB | pocTa
oOpasoBanuss B TeueHHe | VK-6.3. Hcmonb3yeT HMHCTPYMEHTBI pPAlMOHAILHOTO
BCEH JKU3HU pacnpenencHusl BPEMEHHBIX W HH()OPMAIMOHHBIX
pecypcoB
VK-7. Crniocoben | YK-7.1. Hcnonb3dyer OCHOBBI (DPU3HUYECKOW KYJIBTYPHI
NOJIZICP)KUBATE  JTOJDKHBIA | JUIS  OCO3HAHHOTO  BBHIOOpa  3I0pOBbecOEperaroImx
YPOBEHB (U3MUECKON | TEXHOJIOTUH ¢ y4eToM (DU3UOJIOTUYECKUX OCOOCHHOCTEH
MOATOTOBIIEHHOCTH JUTsL | OpTaHM3Ma W yCIIOBUH pealn3aiuy mpodecCHoHaNbHON
obecrieueHus JIESTETHbHOCTH
NOJTHOLEHHON conmansHoi | YK-7.2. [Inanupyer cBoe pabouee u cBOOOJHOE BpeMs
u npo(eCcCUOHANBHOHN | i1 ONTHMAJBHOIO  COYeTaHWs  (OU3HYECKOW U
JIeATEeTbHOCTH YMCTBEHHOM Harpy3Ku u obecrniedyeHust
paboTOCIIOCOOHOCTH
VK-7.3. Cobmromaer © mpomaraHgupyeT HOPMBI
30poBOro 00pa3a JKM3HM B DPa3IMYHBIX >KU3HEHHBIX
CUTYalMsiX U B IpodeccnoHaIbHON 1eSTENbHOCTH
be3onacHOCTh VK-8. Cnocoben co3naBath u | YK-8.1. Anamm3upyer (akTopbl  BPEIHOTO  BIHSHHS
KHU3HEAEATETFHOCTH | HOAACPKUBATH B | PJIEMEHTOB CpeJbl OOUTaHUS
NOBCENHEBHOW KM3HM M B | YK-8.2. Maentuduuupyer onacHsie U BpelHble (pakTopsl B
npodeccnoHaIbHOM pamMKax npodeccHOHAIBHOM e TeIbHOCTH
NEATENbHOCTH  Oe3omacHble | VK-8.3. BhIABIAET W yCTPaHSET NPOOIEMBI, CBA3AHHBIE C

YCIIOBUS KU3HEACATEIHHOCTH
JUIsL COXpPAHEHHsI NPUPOIHON
cpensl, obecnieueHus
YCTOWYHBOTO pasBUTHSA
oOmiecTBa, B TOM 4YHCIE TpU
yrpo3e ¥ BO3HMKHOBEHUU

HapyIHICHUSIMH TEXHUKH 0€30MaCHOCTH Ha pabodyeM MecTe

YK-8.4. Paszpscuser paBmiIa MTOBEICHUS mpu
BO3HUKHOBEHHHM 4YPE3BBIYAMHBIX CHUTyallMii ¥ BOCHHBIX
KOH(JIMKTOB, OKa3bIBa€T IOMOIb, OIMCHIBAET CIOCOObBI
y4acTHs B BOCCTAaHOBUTEIILHBIX MEPONIPHSITUSIX




BOCHHBIX KOHd)HI/IKTOB

Ype3BBIYAIHBIX CUTyalUHd U

DKOHOMUYECKAs VK-9.
KynbTypa, B TOM | CrocobeH MIPUHAMATh
yucine (uHaHCOBas | 000CHOBaHHBIC

YK-9.1. [Tonumaet 0a3oBbIC TIPUHIIMIIBL
(YHKIMOHUPOBAHUS SKOHOMHKH W HSKOHOMHYECKOTO
pa3BuTHs, LEeTd M (QOPMBI y4yacTHsl TOCYAapCcTBa B

PaMOTHOCTb 9KOHOMHYECKHE PELICHUS! B | SKOHOMUKE
Pa3IMYHBIX obnactax | YK-9.2. IIpuMeHsSeT METOAbI JIUYHOTO IKOHOMHUYECKOTO
KU3HEIESITEIbHOCTU U (UHAHCOBOrO IJIAHUPOBAHMSA JUISI  AOCTHXKCHUS
TEKyIIMX W  JOJATOCPOYHBIX (DUHAHCOBBIX  IIEJIEH,
HCTONB3YeT (PMHAHCOBBIC MHCTPYMEHTHI IJIsl YIPABICHUS
JTUIHBIMA (dbuHAHCAMH (TMIHBIM OIOIDKETOM),
KOHTPOJHMPYET  COOCTBEHHBIE  JSKOHOMHYECKHE U
(hMHAHCOBBIE PHCKU
I'paxmanckas YK-10 VYK-10.1. [emoHCTpHpyeT 3HaHWE MPABOBHIX HOPM B
TTO3UITUS Crocoben  ¢opmupoBath | chepe TPOTUBOACUCTBHS SKCTPEMHU3MY, TEPPOPHU3MY,
HETEPIIMMOE OTHOLICHUE K | KOPPYHLUOHHOMY IIOBECHUIO B Poccuiickoi
TPOSIBIICHUSM Oenepannu, NPUOPUTETHBIC 3aJaddl TOCYJapCcTBa B
IKCTPEMH3Ma, TEPPOpHU3Ma, | OOpHOE C IKCTPEMU3MOM, TEPPOPU3MOM M KOPpyNUUer
KOPPYNLHOHHOMY VYK-10.2. Amnanusupyer ¢GakTopel (QOPMHUPOBAHUA
MOBEIEHUIO U | SKCTPEMHCTCKOTO M KOPPYNIIMOHHOTO MOBEACHUS
NpOTUBOJEHCTBOBATE UM B | YK-10.3. BpiOMpaeT HHCTPYMEHTBI W METOJBI
npodeccuoHanbHON MPOTUBOJEHCTBHUS ~ SKCTPEMU3MY, TEPPOPUIMY H
ACATCITBHOCTHU KOPPYNLUOHHOMY TOBEICHHIO B INPO(ECCHOHATbHOU
JIeATeIbHOCTH

OomenpodeccnoHATLHLIX:

Kareropus
(rpynma) Ko n HaumeHoBanue
" Koa n HauMeHoBaHMe HHIUKATOPA JOCTHKEHHS
o0menpodgeccuo | odmenpodeccHOHAIbLHOMN N
o0menpodeccHoOHAIBLHON KOMIETeHIIUH
HAJIbHBIX KOMIIeTeHLIMH
KOMIIeTeHIIU I
OIIK-1 Crniocoben | OIIK-1.1. CucrematuzupyeT ¥ aHAIM3UPYET PE3yJbTAThI
aHAJIM3UPOBATH U | XHMHYECKHX OSKCIEPUMEHTOB, HAOMIOACHUI, HW3MEepeHuH, a
HWHTEPIIPETHPOBATh TaK)Ke pe3yNbTaThl PACUETOB CBOMCTB BEIIECTB U MaTepHAJIOB
pesynpratel  xumuyeckux | OIIK-1.2. IIpennaraer MHTEPIPETALNIO pE3yNbTaTOB
9KCIEPUMEHTOB, COOCTBEHHBIX JKCHEPUMEHTOB M  PaCUETHO-TEOPETUUECKUX
HaOJIoAEeHNH 1 U3MepeHuil | paboT ¢ UCIOJIB30BAaHUEM TEOPETHYECKUX OCHOB TPAAMLIMOHHBIX
Y HOBBIX Pa3/ieJiOB XUMHH
OIIK-1.3. @opMynaupyeT 3aKIIOYEHHS M BBIBOABI 110
pesyibTaTaM aHalu3a JIMTEPaTYPHBIX JAaHHBIX, COOCTBEHHBIX
9KCMEPUMEHTAIBHBIX W PacueTHO-TEOPETUYECKHX  paboT
O6menpodeccrno XUMUYIECKOHN HAPaBICHHOCTH

HaJIbHBIC HaABBIKH

OIIK-2 Criocoben
MIPOBOJIUTE C COOJIOJICHIEM
HOpM TECXHUKHN
0€30MaCHOCTH XUMHYCCKHI
AKCIIEPUMEHT, BKITIOYAs
CUHTE3, aHaJM3, H3yYeHUe
CTPYKTYpbl U  CBOWCTB
BEIIECTB W MaTepHasoB,
HCCIIeIOBaHKE TIPOIIECCOB C
X YyYaCTHUEM

OIIK-2.1. PabGotaer ¢ XHMHYECKUMH
coOJIr0IeHrEM HOPM TEXHHUKH 0€301MacHOCTH
OIIK-2.2. TIpoBOIUT CHHTE3 BEMISCTB W MATEPHAIIOB Pa3HOM
MIPUPOIBI C UCTIOIH30BAHUEM HUMEFOIIIIXCS METOIHK

OIIK-2.3. TIpoBOAUT CTaHAAPTHBIEC ONEPALIUH AJIS OIPEAEIICHUS
XMMHYECKOTO 1 (Da30BOT0 COCTaBa BELISCTB M MATEPUAJIOB Ha MX
OCHOBE

OIIK-2.4. IlpoBoAWT WUCCIENOBAaHUA CBOMCTB BEIIECTB U
MaTepualioB C  HUCIOJB30BAHHEM  CEPUMHOr0  HAYyYHOTO
000pyTOBaHUS

BC€HIICCTBAMH (¢

OIIK-3 Crocoben

OIIK-3.1. [lpuMeHseT TeopeTHHYeCKHe M MOJyIMITHPHUYECKUE
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MPUMEHSATh pac4eTHO- | MOJICIH MPY PEIICHUH 3a/1a4 XUMHUYECKOHN HAITPaBIEHHOCTH
TEOpPETUUECKHUE metonsl | OITK-3.2. Hcnonb3yet CTaHJIapTHOE MpOTrpaMMHOE
JUIE  W3y4YeHHsT CBOWCTB | obecreueHne  MpH pelmieHnd  3aJad  XMMHYECKOM
BEIIECTB M MPOIIECCOB C MX | HANPABICHHOCTH
ydacTueM c
HCTIONTb30BaHIEM
COBPEMEHHOU
BBIYHCIIUTEILHON TEXHUKU
OIIK-4 Crocob6en | OIIK-4.1. Mcnonp3yer 0a30BbIe 3HAHUS B 00IACTH MaTeMaTHKA
IIAHUPOBATH paboTel | 1 GUM3WMKA TpU  [UIAHUPOBAaHMHM  pabOT  XMMHYCCKOU
XUMHYECKON HanpaBJICHHOCTH
HaIlpaBJICHHOCTH, OIIK-4.2. OOpabGarpiBaeT JaHHBIE C  HCIIOJE30BAHHEM
00pabaTrIBaTh W | CTaHIAPTHBIX CITOCO00B aIpOKCUMAITIH YUCIICHHBIX
HMHTEPIIPETUPOBATH XapaKTePUCTUK
nonyueHHsle pesynbratel ¢ | OIIK-4.3.  HHTepmperupyer — pe3yibTaThl  XHUMHYECKUX
o HCTIONTb30BaHUEM HAOMIOEHN C WCHONB30BaHUEM (PH3MYECKHX 3aKOHOB U
HBHKO- TEOPETUYECKUX 3HAHUW U | IIPEACTABICHUN
MaTeMaTHYeCKas
MPAKTUYCCKUX HaBbIKOB

Y KOMITBIOTepHAs
IPaMOTHOCTB TIPH
peLIeHUH 3a/1a4

peUIeHus] MaTeMaTHYeCKHX
1 (U3AYECKUX 33724

IpodecCHORATEH OIIK-5 Crnocoben | OIIK-5.1. I[CMOHCTpI/Ipye"E 3HaHUE COBPEMEHHBIX
. MOHUMATh NPUHIMITEL | THPOPMAIIMOHHBIX TEXHOJOTUH M MOHWMAaHWE MPUHIMIIOB HX
Oli IeATENFHOCTH
paboTeI COBpPEMEHHBIX | pabOTHI
WHPOPMALIMOHHBIX OIIK-5.2. YMeeT B KOHKPETHBIX CHUTYyallUAX OCYIIECTBIATH
TEXHOJIOTHI u | auddepeHIupoBaHHbII oTOOp COBpPEMEHHBIX
UCHONB30BaTh WX A7 | MHQOPMAIIMOHHBIX  TEXHOJIOTHH  [UIsl  peleHus  3aaad
peieHus 3aga4 | IpodecCHOHATBHON AEATENbHOCTH
npodeccuoHaNbHOM OIIK-5.3. Bnazmeer ombiToM pemieHus MpodeccHoHaTbHBIX
JeSITeNbHOCTH 3a7a4 Ha OCHOBE IIOHMMAaHUsI IPUHLMUIIOB Pa0OThl COBPEMEHHBIX
MH(OPMALMOHHBIX TEXHOJIOTUH
OIIK-6 Criocoben | OIIK-6.1. IIpeacraBinsieT pe3yabTaThl pabOTHl B BUIE OTYETA T10

NpEaACTaBJIATL PE3YJIbTAThl

CTaHIAPTHOH POpME Ha PYCCKOM SI3BIKE

cBoedl pabotsl B yctHOoi u | OIIK-6-2.  IlpencraBisier  MHQOpPMAmMIO  XUMHYECKOTO
Mpencranienne MUChMEHHOH  ¢opMe B | ColepKaHUS C ydeToM TpeboBaHuil OubIHOrpaduveckoit
COOTBETCTBHU C HOPMaMH U | KyJbTYpHI
Pe3yIbTaTOB
npodeccHoHabH npaswiamu, npuHATEIMEH B | OIIK-6.3. Ilpencrasmnser Pe3yJIbTATEI palboThl B BUAE TE3HCOB
off HeSTENBHOCTH npodeccuoHaNIbHOM JIOKJIala Ha PYCCKOM M aHTJIMICKOM SI3BIKE B COOTBETCTBHHU C
cooO1iecTBe HOpMaMH ¥ TpaBWiIaMH, TPUHATBIME B  XHMHYECKOM
coo01ecTne
OIIK-6.4. T'oToBHT Tmpe3eHTaUMIO 1O TeMe paboTel H
MIPEJICTABIISIET €€ Ha PYCCKOM M aHTIIMMCKOM SI3bIKaX
IIpodeccnonanbHbIX:
Kon n HaumeHoBaHme Konx n HamMeHoBaHNe HHINKATOPA OcHoBaHmne
3apaua I1/1 npodgeccHoHAILHOI A0CTHKeHUSs] TPOdecCHOHATBHOM (IIC, ananu3
KOMIIeTeHIIMHA KOMIeTeHIUN onbiTa')
HayuHo-ucciienoBare/bCKuil THII 3124
OcymiecTBieHue IIK-1 Crioco6en Boibupats | [IK-1-1. Ilnanupyer oTaenbHbIE CTaguu Anamms
BCIIOMOTaTeIbHON u WCTIONB30BaTh | UCCIENOBAHUS MPH HAIMYUM  OOIIEro OIBITA,
HAay4HO- TeXHUYECKue cpeacrea U | mana HAP I1C:

! Tlon aHanM30M OIBITA MOHUMAETCS AHAJIM3 OTEYECTBEHHOTO M 3apyOEKHOIO OIBITA, MEKIYHAPOIHBIX
HOPM U CTaHIapToB, (hopcalT-ceccru, POKyC-TPYIIIBI U TI.
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HUCCIEN0BATEILCKOM Mmetonbl wucnelTanuid g | IK-1-2 T'oToBuT 3JICMEHTBI 40.010,
JEATETLHOCTH 0 | pemIeHus MIOKyMEHTAITUN, TPOEKTHl IUTAHOB U 40.011
pELIEeHUI0 HCCIEIOBATEIbCKUX 3a]lad | IporpaMm OTAeNbHbIX 3Tanos HUP
(hyHIaMEHTAITLHBIX XUMUYECKOMN IIK-1-3. Bribupaet TEXHUYECKHUE
3ala4  XUMHYECKOH | HaIllpaBIIEHHOCTH, CpPeICcTBAa ¥ METONBl HWCIBITAaHUN (W3
HaIpaBIeHHOCTH; MTOCTaBJICHHBIX Habopa WMEIIUXCA) Ui  pelIeHus
pa3paboTKa BEIECTB | CICIUATHCTOM Oozee | mocraBneHHBIX 3agau HUP
u MaTepUasoB, | BRICOKOHM KBAIM(UKAIIUN MK-1-4. ['0TOBUT OOBEKTHI HCCICIOBAHMSI
co3IaHmue HOBbIX | ITK-2 Crocoben | IIK-2-1. [IpoBOOWT TEPBUYHBIA ITOWCK Anam3
BUJIOB XHMHYECKOHN | OKa3bpIBATH nHpOpMAIMK 1O 3aJaHHOW TeMmaTHke (B OIIBITA,
NPOYKIIUU UH(POPMAITUOHHYIO T.4., C UCIOJH30BAHUEM ITATCHTHHIX 0a3 [c:
MOIEPKKY CIEIHATNCTaM, | JaHHBIX)
OCYIIECTBIISIOIIM IK-2-2. Anammupyer uH(pOpPMANHIO IO 40.010,
Hay4HO- 3aIaHHOM TEMAaTHUKE C HCIOJb30BAHUEM 40.011
HCCIIEIOBATENbCKHE Pa3IUYHBIX 0a3 TaHHBIX
paboTHI
TexHoJI0rM4eCKUii TUII 33124
Pazpabotka BemectB | [IK-3 Cnocoben Boioupats | IIK-3-1. Ilnanupyer otTnenbHBIE CTaauu I1C:
u MaTepuasoB, | TEXHUYECKHE CPEICTBAa U | WCCIEJAOBAaHUS TPH HATUYAH  OOIIEro 40.010,
co3aHue HOBBIX | MeToAbl ucnblTaHud it | iana HUOKP 40.011
BUJIOB XUMHUYECKOM | perueHus K-3-2 T'otroBut 3JIEMEHTBI
TIPOTYKIIHH; TEXHOJIOTHMUYECKUX  3a/ad, | JOKYMEHTAllud, TMPOeKThl IUIAHOB |
ONTHUMU3ALUU MOCTAaBJICHHBIX nporpamm otaeibHbIx 3TanoB HUOKP
CYIIIECTBYIOIIUX CIICIIUATTUCTOM 6omnee | IIK-3-3. BriOupaet TEXHUYECKUE
TEXHOJIOTHH BBICOKOW KBATU(UKAIAN CpeICcTBa M METOJIbl HCIBITAaHUN (U3
Ha0bopa WMEIIUXCA) Ui  pelIeHUs
rnocTtaBiaeHHbIX 3a1a1 HUOKP
IIK-3-4. T'oTOBUT 00BEKTHI HCCIENOBAHUS
Kontpone kauectBa | ITK-4. Croco6en | ITK-4-1. Brinonuser CTaHJApTHbIE IIC:
ChIpbsi U TOTOBOM | OCYLIECTBISAITh  KOHTPOJb | OMEpAalldd Ha BBICOKOTEXHOJIOTMYECKOM 40.010,
HPOYKLIUN KadecTBa CBIPBs, | OOOPY/IOBAaHUN  JUISI  XapaKTEPHCTUKH 40.011
METPOJIOTHSI, KOMITOHEHTOB U | CBIPbsl, TPOMEKYTOUYHOM © KOHEUHOM
MaCTIOPTH3AIIHS U | BBIITyCKAaeMOW TPOIYKIIUH | MPOIYKIIUH XUMHUECKOTO POU3BOICTBA
cepTuduKauu xuMudeckoro HaszHaueHus, | I1K-4-2. CocraBmnser MPOTOKOJIBI
MIPOYKIIHH; MIPOBOJIUTh UCTIBITAHHUM,  TacmopTa  XUMHYECKOM
JTMarHOCTHKA MACTIOPTH3AIMI0 TOBAPHOW | MPOAYKIMK,  OTYETHl O BHITIOJIHEHHOM
MaTepuaioB U | IPOAYKIIUU pabote 1o 3agaHHOM popme
000pyTOBaHUS
OcymecTBieHne IK-5. Croco6en | [IK-5-1. Bnazxeer HaBbIKaMH TOHMCKa ITIC:
BCIIOMOTraTeNbHOM OKa3bIBaTh He00XOIUMONI nH(pOpMAIIH B 40.011
Hay4YHO- UHQOPMAITMOHHYIO npodeccHoOHATBLHBIX 0a3axX JaHHBIX (B T.4.,
WCCIIEIOBATEIbCKON | TMOAJIEPKKY CIIEUAINCTaM, | TaTEHTHBIX)
NEATEIHLHOCTHA OCYILECTBIISAIOIUM TIK-5-2. CocraBisieT 0030p
Hay4YHO-KOHCTPYKTOPCKUE | JIUTEPATYPHBIX HCTOYHUKOB IO 33JaHHOU
paboThI u | Teme, 0hOPMJISICT OTYETHI O BBIMOJTHEHHOM
TEXHOJIOTHYECKUE pabote 1o 3aaHHOl hopme
WCTIBITAHUS

Focyz]apCTBeHHaﬂ HTOTrOoBasl arrecraumsa BKJIKOYACT:

1. T'ocyaapCTBEHHBIN PK3aMEH, KOTOPBIA MPOBOAUTCA MO AUCHUILTMHAM Moayien «IIpeameTHo-
coJIepKaTeNbHBINY», «AHAIUTUYECKAS] XUMHUSI», PE3YJIBTATHl OCBOCHUSI KOTOPHIX MMEIOT OIpEAeIsollee
3HaYEHHE JIJIs1 TPO(PECCHOHATLHOM JAESITEIPHOCTH BBITTYCKHUKOB.

2. 3amuTy BBITYCKHOW KBATU(DUKAITMOHHON paOOTHI.




2. MPOI'PAMMA TOCYJAPCTBEHHOI'O OK3AMEHA
2.1 KomneTeHuMu 00y4ar0ierocsi, BBIHOCMMbIe HA rOCYyAapCTBEHHbIN IK3aMeH

B xone
kommerennuii: YK-1; VK-2; VK-3; YK-4; VK-5; YK-6; YK-7; YK-8;VK-9; YK-10; OIIK-6; ITK-2; IIK-5

ToCydapCTBEHHOI'O

OK3aMCHa IIPOBECPACTCA

c(OpMUPOBAHHOCTh

2.2 ITacnopT (poH/IA OLIEHOYHBIX CPEICTB rOCYIAPCTBEHHOI0 IK3aMeHAa

Homep oueHo4YHOro0 3a1aHus

Koa n Koa n HaumeHoBaHue
(U3 npuMepHO20 nepeyns 6onPocos
HANMEHOBaHHEe | HHAHKATOPA J0CTHKEHHUS Pe3yabTaThl 00yUeHHsI -
KOMITETeHIHN KOMITETeHIHH U 3a0aHUll 20CY0apPCmMeeHHO20
IK3AMeHa)
YK-1. YK-1.1. 3HaeT:
CriocobeH IAHaIU3UPYET 3aja4y,31 MeToxbl, HCMONb3yeMbIC B
OCYILIECTBIISITh  [BBIJEIISSL ATAlbl €€ PelIeHHs,[Kypcax «O6mas XUMHS,
TIOUCK, MeicTBHS 1O  peleHUIoXUMUs KOMILUICKCHBIX|
KpUTUYECKUI  [3agauu COCTUHCHUI, «Xumus
aHaAJIHU3 U CHHTE3 piIeMeHTOBY», «OCHOBBI TEXHHUKH]
nHpOpManuHy, mabopaTOpHBIX paboT;
MIPUMCHATD 32 OCHOBHEIE TIPUHIIATIBI
CHUCTEMHBIH MMOAX0. HCIIONTb3YeMBIC B Kypcax|
JUISL peLEeHUs «OOmmass  xumMus»,  «XuMmus
MOCTaBJICHHBIX KOMIUIEKCHBIX COCIMHEHUI,
3a/1a4 «XUMHST 2IeMEHTOBY», «OCHOBB]
TEXHHUKH JIAOOPATOPHBIX paboTy;
YK-1.2. YMmeer:
Haxonur, kputudeckuly 1 BEIOMpATh HUCTOYHUKHU
aHaMM3UpyeT ¥ BeIOMpaeTMH(pOpMAUMU AN PELICHUs
MHPOPMAIIHIO, [TOCTABIICHHBIX 3a7a4;

HCO 6X0,I[I/IMyIO JJIsL pCHICHUS

Y2 HaxoouTh NYTH peELICHHS]

[TOCTaBJICHHON 3a7auu UIs  aHanmW3a, TPU  TIOMOIIH
[IO3TaIHOTO perieHus
[MOCTaBJICHHOMN 3a0a4u.

YK-1.3. Branmeer:

IPaccmaTtpuBaer  pa3imuHbie]B 1 BBISIBIICHHEM HAYYHBIX

TOYKH 3peHus HAMPOOJIEM ©  HCIOJIb30BaHHEM

[MOCTAaBIIEHHYIO  3aJlady  M[aJeKBaTHBIX METOJOB JUIsl UX

BBISIBJISIET CTENECHb UX|pEIICHHUS.

IMoKa3aTeNbHOCTH B pamkax|B2 MIPUMEHEHUEM,)

HAyYHOTO MUPOBO33PEHHS  [[TOJYYEHHOTO 3HAHUI, B|

3aBUCHMOCTH OT IIOCTaBJICHHOH
3aJaun

YK-1.4.

Onpeaensier BO3MOXKHBIE
BapUAHTHI pelIeHus
[OCTaBJIEHHON 3a/1a4H,
ApTyMEHTHUPOBAHHO

OLICHUBAA HUX JOCTOMHCTBA H]
HCIOCTAaTKNU

Bnaneer:

B1 BEIIBICHHEM
BapHAaHTOB
IOCTaBJIEHHOM 3a1a4H.

B2 CIIOCOOHOCTBIO)
APTYMEHTHPOBAHHO OILICHUBATH)
TOCTOMHCTBA W HEOOCTATKH
[pa3IMYHBIX BAPHAHTOB PEIICHUS
MOCTaBJICHHON 3aJa9H

BO3MOXXHBIX|
peaicHus

1-1, 1-2, 3-1, 3-2, 3-3, 3-4, 3-5, 4-1,

4-2,4-3,4-16, 5-4

VYK-2. Cnocoben
ONPEICIIATh KPYT
3a/1a4 B paMKax
[IOCTaBJICHHOM LIEIH
U BBIOMpATh
OIITUMAJIbHEIE
CIOCOOBI UX
peLICHHS, UCXOMST
U3 JeHUCTBYIOLIUX
MIPABOBBIX HOPM,

YK-2.1.
I[IpoBOOUT  AEKOMIIO3ULIUIO
MOCTaBJICHHON LEJIN MPOEKTa

B 3aJa4dax

3HaeT: IIPaBOBBIE HOPMB]
[peanu3anuu MeIarorn4ecKom|
NEeSITEIPHOCTH W 00pa30BaHUS;
OCHOBHEIC 3aKOHOJIATEIbHEIC
AKTBHI o BOTIpOCaM|
00pa3oBaHus; TIPHUHITUIIEL
(bopMuUpOBaHHS ~ HOPMAaTHBHO-
MIPaBOBOTO oOecrieueHusl
oOpazoBaHusi B  Poccuiickoi
Denepayn

1-1,1-2

CIICTYIOLTUX
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HUMEIOLINXCS
pecypcoB u
OrpaHUYEHUN

pelIeHns 3aJad B paMKax|
MOCTAaBICHHON  LeId U
ApryMEHTHPYET HX BBIOOD,

YK-2.2. VYMeer: aHaIU3UpPOBaTh
OcymiecTBisieT HOUCKHOPMATUBHYIO  JIOKYMEHTALHIO,
HeoOXoauMor HH(POPMAIMAHEOOXOIUMYIO U TOCTHKECHUS
I JOCTHXKeHWs — 3ajaufeneit MPOEKTa B
MpOeKTa Mpo¢eCCHOHATBHOM
NesTeEHOCTH; BBIZIBUT'aTh
HECTaHJApTHBIE  MOAXOABI B
[paMKax MPOEKTA.
YK-2.3. Bnageer: oTbopoM croco0oB
BbISBISIET W aHAJTM3UPYET|AJsl PEIICHHS IOCTaBJICHHBIX
[pa3In4HbIC crocoObI3agay B paMKax pealu3aluy

MPOCKTA.

peuieHusl 3amad B paMKax|
[[eIM IPOEKTa

MCXONd M3 JEHUCTBYIOIIMX

MPaBOBBIX HOPM,|

MMEIOMINXCS  PECypcoB H

OrpaHUYEHUN

YK-2.4. Bnanmeer: crocobamMu H
[MpencraBuseT pe3ynbTaTHIPUEMaMHI MIpEICTaBICHNUS

pe3yabTaTOB pEHICHHsS 3a1ad B
[paMKax IIeJId MPOEKTa

YK-3. Cnocobern [YK-3.1. 3Haer: OCHOBHBIC
ocyumecTBIsATh  |[[loHnMaeT 3¢ QPEeKTHBHOCTHIPUHIUIIBI paboThI B
COIMANIbHOE MCIIONIb30BAaHUSI  CTPATETMUKOJUICKTHBE; OCHOBHBIE
B3aMMO/ICHCTBHE U [COTPYIHHUYECTBA JUISAXapaKTepUCTUKN 3P HEKTHBHOM
peann30BBIBATh  |[TOCTHXKCHUS ITOCTABICHHOWKOMAaHIHON paboTHI.
CBOIO POJIb B [IEJIM, OIpENENsieT  CBOIO
KOMaHJIe 0JIb B KOMaH 1€
YK-3.2. YMeeT: onpenensaT CBOIO POIlb
YunThIBaeT ~ OCOOCHHOCTH[B KOMaHAE, a TaK >X€ CTHIIb
MOBEJCHNUS W  WHTEPECHIYNPAaBICHUS IPH BBIOJHEHNH
ZPYTHX  y4aCTHHKOB  IPHIPOCKTOB B coepe Y —
peanuzanuu CcBOEH poJIM BIPO(eCcCHOHATBHOIMI 122
COIIMATIFHOM e TeTbHOCTH.
o AHanuTHYECKas XUMHUSL:
B3aMMOJEHCTBUU u 1220
KOMaHJIHOH pabore
Opranudeckasi XUMUS:
YK-3.3. Bianeert: HaBBIKaMHY| 123
IAHATM3UPYET  BO3MOXKHBICOPTaHM3ALMH M YIPaBICHUS DH3HUECKAs XIMIUS:
MOCIICACTBUSA JINYHBIX[TBOPUYECKUM KOJUIEKTHBOM IIpH 1-20
meicTBUIT W IUIAaHMPYETBHINOIHEHUH 3ajad B cdepe B
MOCJIEeJOBATEIFHOCTh IIAroB[Mpo(ecCHOHaIbHOM HCKOKMOHGKyM.p Hple
COEIMHEHUS:
I TOCTIDKEHMS 3a/IaHHOTO[IeSITEIbHOCTH. 1-6
pe3yibTaTa
YK-3.4. YMmeer: MPEJCTaBIIATH
DddexTuBHO [pEe3eHTalNI0 pe3ynbTaToOB
B3aMMOJICHCTBYET cjpa®oTHI KOMaH/bI.
IMpyruMu WwieHaMu KoMaHAbl,BnageeT: HaBelkamMum 0OMeHa
y4acTBYeT B obMeHemHpOpMAIed ¢ dYJIeHAMH
mHpOpMaIuell, 3HAaHHEM HKOMaHJIBI.
OTBITOM, B  IPE3EHTANN
[pE3yJIbTaTOB paboThl
KOMaH/Ibl
VK-4. Cnnocoben [YK-4.1. 3HaeT: MpaBuUIIa| OO1mast XuMus:
OCYLIECTBIATh  |BriOMpaer KOMMYHUKAallUM B YCTHOH U 1-22
il (0:3% KOMMYHUKAaTHBHBIE MTICEMEHHON ¢dopmax Hal AHanuTHUeCcKass XUMHUS:
KOMMYHHKAILIMIO B [CTPATETHH U TAKTUKH, CTHIIBPYCCKOM M HHOCTPAHHOM SI3bIKaX 1-20
YCTHOH U 0OIIEHNs] HA PYCCKOM SI3BIKE Opranunyeckas XUMHS:
NUCbMEHHOW B 3aBUCUMOCTH OT Li€JIEH U 1-23
dhopmax Ha lyCJIOBUI apTHEPCTBA, duszndeckas XuMus:
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rOCYy/IapCTBEHHOM
s3p1ke Poccuiickoi
denepauuu u
HHOCTPaHHOM(BIX)
s3bIKe(ax)

CUTyalluU B3aPIMO,HeI7[CTBPIH

YK-4.2.

/TeMoHCcTpUpyeT YMEHHE
OCYIIECTBISATH JIEIIOBYIO|
MEPenrncKy Ha  PyCCKOM
SI3BIKE, YAHUTHIBas
OCOOCHHOCTH  CTHIINCTHKH
O(UIHATEHBIX u

HeO(l)I/II_II/IaJ'H)HI)IX IIMCEM

'YMeeT: HCIOoNb30BaTh SA3bIKOBBIC
CpEACTBA B COOTBETCTBHH (|
MpaBUJIaMHA PEYEBOH KyJIbTYPHI,
a TaKk K€ JUIA  CO3JaHUs]
MTICBMEHHBIX TEKCTOB|
[pa3JIM4HBIX CTHWIIEH peuu.

VK-4.3.

['pamMoTHO CTPOUT,
ITHAIOTHYECKYI0 ~ peYb B
[pPaMKax MEXJIMYHOCTHOTO H
MEXKYJIBTYPHOTO OOIICHUS
Ha WHOCTPaHHOM(BIX)
s3bIKe(aX)

Bnaneer: HaBBIKAMH
MMUCHbMEHHOU 5 YCTHOH|
KOMMYHHUKAllUd Ha PYCCKOM H
MHOCTPAHHBIX S3bIKAX

YK-4.4.
/leMoHcTpupyeT
OCYIECTBIISATH
MEepPEnCKy
MHOCTPaHHOM(BIX)
SI3BIKe(ax) c
COIIMOKYJIBTYPHBIX
ocoOeHHOCTEH

YMCEHHUE
JIETIOBYIO|
HA

y4eTOM

Brnaneer: HaBBIKAMH IEJI0BOH
TIePETTHCKI Ha pyccKoM
MHOCTPaHHOM(BIX) SI3BIKE(aX)

YK-4.5.

Ocyl1iecTBIsieT TIOUCK|
HEOOX0MUMON MHpOpMAaLUH
st pemeHus
KOMMYHHMKAaTUBHBIX 3a/1ad C
MpPUMEHEHNEM
MHPOPMAITHOHHO-
KOMMYHHKaIIMOHHBIX
T€XHOJIOT Ui

YMeeT: OCyHIECTBIATH
MOUCK HEO0XO0TUMOH
nHDOpPMANMK  [UISL  PEIICHUS
KOMMYHHKATHBHBIX  3a7ad  C
MPUMECHEHUEM
MH(POPMAIIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI

1-20
BrICKOKMOITEKY TSI pHEIE
COCIIMHEHMUS:

1-6

YK-5. Cnocoben
BOCIIPUHUMATh
MEXKYJIbTYPHOE
pasHooOpasue
obmecTBa B
COLIMANIBHO-
HUCTOPUIECKOM,
ITHYECKOM U
¢dmocodcrom
KOHTEKCTaxX

VK-5.1. Haxomut 171
MCIIOJIB3YET HEOOXOIUMYIO
I T1sT B3aUMOJICHCTBUSI c
IMpyruMHu 4ieHaMu oOIIecTBal
MH(POPMALIUIO O KYJIBTYPHBIX
OCOOCHHOCTSIX M TPaJUIMIX
[PA3THYHBIX COIUANBHBIX H
HAIIMOHATBHBIX TPYIIT

3HAaeT:  STHOKYJIBTYPHBIE U
KOH(ECCHOHAIbHbBIE
0COOEHHOCTH
HapOIHOCTEN.

Pa3IUYHBIX

YK-5.2. JeMoHcTpupyerT
[YBaKUTEIbHOE OTHOILECHHE K|
MCTOPUUYECKOMY HACJIEIUIO U
KYJIbTYpPHBIM TpaguIUsIM
[PA3JIMYHBIX HALMOHAJIBHBIX
M COIMANBHBIX Tpynm B
mporecce MEXKYIbTYPHOTO
B3alMO/ICIICTBUSI Ha OCHOBE
BHAHUM OCHOBHBIX H3TaloB
[pa3BUTHSA Poccun B
COIUATBHO-UCTOPUIECKOM,
PTUYECKOM U (HHUI0COPCKOM
KOHTEKCTax

VMeeT:  BBICTPaWBaTH)
paboTy B KOMaHIE C y4EeTOM
STHOKYJIBTYPHBIX
KOH(ECCHOHATBHBIX
0COOCHHOCTEMH €€ YJIEHOB.

U113, 14, 15,21, 3-1,3-2,3-3, 34,

3-5
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YK-5.3. BricTpauBaer
B3aMMOJICIICTBHE C YYETOM
HAITMOHATHHBIX u
COIMOKYJIBTYPHBIX
ocoOeHHOCTEH Ha
MPUHINTIAX TOJEPAaHTHOCTH
M DTHYECKUX HOPMax

Bnaneert: HaBBIKaAMU|
OpraHu3aIuu 3¢ PexTUBHOTO|
KOMaH/HOTO B3aUMOJCHCTBHS C
y4ETOM  STHOKYJIBTYPHBIX U
KOH()ECCHOHATBHBIX
0coOeHHOCTEH Moeit

VYK-6. Cnocoben
YOPAaBIATH CBOUM
BpEMEHEM,
BBICTPauBaTh U
peaan30BBIBATh
TPACKTOPHUIO
CaMOpa3BUTHS Ha

YK-6.1. Omnpenenser cBou
IIMYHBIE pecypcsl,
BO3MOXKHOCTH u
OTpaHHYCHUS ifit:

IMOCTHKEHHUS IIOCTaBJICHHOM
HCIn

3HaeT: TIPUHIIATIEI
CaMOpa3BHUTHUS u
caMopeau3alluy; CII0COOLI
CaMOOIICHKHU coOCTBEHHOH|
eI TEeIbHOCTH HEOOXOIUMEBIE

IS TOCTHKEHHUS MIOCTaBJICHHOM
HCIIH.

OCHOBE MpUHIUIOB [VK-6.2. Coznaér U VYMmeeT:  BBICTpauBaTh
00pa3oBaHyA B |1OCTpanBaeT MpOTpaMMy CaMOpa3BHUTHS;
TE€YCHUE BCEH  [MHIAMBHYATbHYIO OLIEHNBATh HEOOXOTUMBIE] 13, 1-4. 1-5. 2-1. 3-1. 3-2. 3-3. 3.4

KUIHU TPACKTOPUIO CaMOpPa3BUTHAPECYpPCHl UIA camopasButus uw| =~~~ 3’_5 T T T
158 npodeccrnoHaIsHOT0|cCaMOpeaTH3aIuI B
pocTa npodeccrnoHampHOM

esITENTbHOCTH.
YK-6.3. Hcnons3yet|Bnaaeer: HaBBIKaAMHU|
MHCTPYMEHTBI BBICTpaMBaHUS TpaeKTopuy|
pallOHAIBHOTO npogeccuoHaIbHOMN
pacripelielieHlss BPEMEHHBIX|IESTEIbHOCTH c y4eToM
151 MHQOPMALMOHHBIXTMYHBIX ~ BO3MOXKHOCTEH U
[pecypcoB pacrpeieeHus BPEMEHHBIX

MH(POPMAIIHOHHBIX PECYPCOB.

VK-7. Cnocoben [YK-7.1. Hcnonszyer|3naer: OMOUHAMHAYECKHUE
MOCPKUBATh  [OCHOBEI (U3HUECKOMOCOOCHHOCTH W CONEpIKAaHUs

JIOJDKHBIN YPOBEHB [KYJIBTYPHI Ui OCO3HAHHOTO{(QU3MYIECKUX yHIpakHESHUI,
(u3mueckoit  [BEIOOpa OCHOBBI HX WCIIOJNIb30BAaHUS B

MOITOTOBJIICHHOCTH 3J0OPOBBECOEpeTatonInx pelIeHnH 3amad  (PU3MUYECKOTO

JUTSL OOCCTICUeHHUS [TEXHOJOTHA € yYeTOM|pa3BUTHSA u YKpeIUIeHUS]
MOJTHOLIGHHOW  (DHU3HMOJIOTHYIECKUX 310pOBbBS; MHIVBUNYaJIbHBIC
COLIMAIILHOW M [0COOEGHHOCTEH OpraHu3Ma H|/CIoCOObI KOHTPOJIS 34

npodeccroHaIbHOM [yCIOBU I peanu3alnnnpa3BUTHEM aJIallTUBHBIX CBOICTB
JeSITeNIbHOCTH  [MpodecCHOHaIbHON opraHusma, YKpeIUIeHHe]

nesITeIbHOCTH 310POBBSI u MOBBIIICHHE
(bU3MYECKOIi TTOrOTOBICHHOCTH;
CTIOCOOBI OpraHu3aIu
CaMOCTOSITEITEHBIX 3aHATHHA
(bU3MIECKUMU YIIPaKHCHUAMHA C
[pazHoit (yHKIMOHATBHOM
HATIPABJICHHOCTBIO, MIpaBHIIA| 1-1. 1-2
MICIIOJIb30BAHUS CIIOPTUBHOTIO| ’
WHBEHTaps M  00OpYIOBaHUs,
[PUHITHITBI co3/aHus
POCTEHIIHNX CIIOPTHUBHBIX|
COOPY>KEHHH U IIOMIA/IOK.
YK-7.2. TlmanupyeT cBoeYMeeT: TEXHUYECKH MPaBHILHO
pabodee U CBOOOTHOE BPEMsSIOCYIIECTBISITh  JIBUTATEIbHBIC
TSt ONTUMAJILHOTOIEHCTBUSL  M30paHHOTO  BHJA
coueTaHusi (U3NYECKOH WCIOPTUBHOM  CHELHaM3allnH,
YMCTBEHHOH HArpy3kd H[UCHOJNB30BaTh HX B YCIOBHSX
oOecrieyeHus COpPEBHOBATEIbHON
paboTocrnocobHOCTH NeaTeNIbHOCTH W OpraHu3alvy
COOCTBEHHOTO JIOCYTa;)
KOHTPOJIUPOBAThH o
peryupoBath (yHKIHOHAIBHOE
COCTOSIHWE  OpraHu3Ma  IpH
BBITTOJHEHHH (usnyecKux
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YIPasKHEHHUIHA, JI0OMBaTHCS
o3710poBUTEIRHOTO 3ddekTa U
COBEPIICHCTBOBAHHS
(bu3mIecKuX KOHTHIINH;
YIPaBISATh CBOWMH OSMOIUSIM,
A PeKTHBHO
B3aMMOJCHCTBOBATh C

KOJUIETaMH, BIIAJIETh KYyJIbTYpPOU
00LIECHUS

VK-7.3.  Cobmromaer  uBuaneert: HaBBIKaMUY|
MponaraHaIupyer HOPMBI[ITOJIb30BaHUS COBPEMEHHBIM|
BropoBoro obpasa »XHM3HM B|CIOPTUBHBIM ~ HMHBEHTapeM W
[pa3IMYHBIX JKU3HEHHBIX|000PYJ0BAaHHUEM, CIICIIHATBEHBIMH
CUTYyalusix u BTEXHHUYECKUMH CPEICTBAMU
npodeccrnoHaTbHON LIEITBIO MOBBIIICHUS]
e TeIbHOCTH A PEeKTHBHOCTH
CaMOCTOSTEITEHBIX thopMm
BaHATHHA ¢u3nIecKoif
KYJIBTYpPOH; MIpaBWIIaMH
0E30MaCHOCTH ¥ TPOQIIAKTHKH
TpaBMaTu3Ma ~ Ha  3aHATHUIX
(U3HMYECKUMH  YIIPayKHEHHUSIMHU,
OKa3aHUs IEPBOM IIOMOLIM IIpY|
TpaBMax M HECUACTHBIX CIIydasx
YK-8. Cnocoben [YK-8.1. AHanu3upyer 3HaeT: OCHOBBI OXPAaHBI
co3/1aBaTh U (hakTOPBI BPEIHOTO BIMSHUATPYAA, 6e30MacHOCTH
MOJ/ICP’KUBATh B PIIEMEHTOB CPE/bl OONTaHUS PKU3HEIECATEILHOCTH;
TIOBCEHEBHON BO3MOXKHBIE TIOCJIE/ICTBHS
XKWU3HU U B aBapui, KaTacTpod, CTUXUIHBIX|
npodeccnoHaTbHON OeICTBHIA.
aesrensHoctd  |YK-8.2.  HWpentupumupyer|YMeer: NpPUMEHSITh CPEICTBA|
Oe3omacHble  [oacHBIE u BpEIHBICMHANBU Iy aTbHON )il
YCIIOBHUS (bakTOpBI B PaMKax[KOJJIEKTUBHOM  3allUTBl  OT|
KHU3HEAEATEIBHOCT [IpoheCCUOHATBHON [IPOU3BOJCTBEHHBIX BPEIHOCTEH
U 1715l COXPAHEHUs |1eSTeTbHOCTH U OIACHOCTEH; OCYIECTBIATH

HIPUPOJHOH Cpelibl,
obecrieueHust
YCTOWYHUBOTO

pa3BUTHA
00I11eCTBa, B TOM

YHCIIe IPH yTPO3€e H

MEpOIPUSITHS o 3aIUTE
HaCEJICHUs, nepcoHana u
TepPUTOPUI OT Upe3BbIYANHBIX|
CUTyalluli ~ TEXHOTEHHOTO U
MIPUPOJHOTO XapaKTepa.

VK-8.3. BrisBasger )4t

Bnaz{eeT: InpueMaMu OKa3aHus

BO3HUKHOBCHHUH |yCTpaHSET MPOOJIEMBL,[IEpBOH  TIOMOIIM; OCHOBHBIMY| 1-1,1-2
YPE3BbIYANHBIX [CBS3aHHBIE C HApYHNICHUSIMHMETOAAMH 3allUThl JKU3HU W
CHUTYyalui 1 TEXHUKH OE€3011aCHOCTH Haj30pOBbS B YCIIOBUSIX|
BOCHHBIX pabouem MecTe YpEe3BBIYANHBIX CUTYaIUH,
KOH(JIMKTOB OKa3aHus camo- H
B3aMOTIOMOIIIH.
YK-8.4. Pa3psacHsaer3HaeT: mpaBuiia MOBEACHUS MPU
MpaBuja IOBEIEHUS IPUBO3HUKHOBEHUU YPE3BBIUANHBIX|
BO3HUKHOBEHUH CUTyanuit u BOEHHBIX]
UpE3BBIUANHBIX CHTYaIlMid HKOH(INKTOB
BOCHHBIX KOH(IHUKTOB,Biianeer mnpuemamMu oOKa3aHUS
OKa3bIBaeT TTOMOIITb,[TIEPBOH TTOMOTITH pu
OTIMCHIBACT CIOCOOBIBO3HUKHOBCHUH YPE3BBIYAITHBIX
ydgacTus B[CUTYaIUAX u BOCHHBIX
BOCCTaHOBUTEIBHBIX KOH(IMKTaX
MEPOIPUITUIX
VK-9. 'VK-9.1. ITonumaeTr 6a30Bble[3HAET: MIPUHIUIIBI
Cnocoben [IPUHLUIIBI (DYHKIIMOHUPOBAHUS IKOHOMHKH 1-1,1-2
PUHAMATh (yHKINOHUPOBaHHS 1 DKOHOMUYECKOr0 Pa3BUTHUS
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000CHOBaHHBIE

PKOHOMMKH 41

VmeeT: HCIIOJIL30BATH,

9KOHOMHYECKHE [PKOHOMHUYECKOTO Pa3BUTHL[IPUHLIMUIEI (HYHKIIMOHUPOBAHUS
pelIeHus B nend ¥ (GOPMBI  YYACTHUSAPKOHOMHKH B  HPAKTHYECCKOH
Pa3IHYHBIX rOCyfapcTBa B 9KOHOMHKE  |[TesSTeIbHOCTH
obmacTsx YK-9.2. TlpumensieT MeToAbI3HAET: METOJBI JITYHOTO
KHU3HEEATCIBHOCTHTUYHOTO 3KOHOMHYECKOTO HPKOHOMHYECKOTO n
(DMHAHCOBOTO IITAHHPOBAHHS|(PHHAHCOBOTO IUTAaHUPOBAHUS
IUIsL TOCTIDKEHMS TEKYLIMX MJUIS JOCTIDKEHUS TeKyIIUX |
IMONTOCPOYHBIX (MHAHCOBBIX|TOJITOCPOUHBIX (HHAHCOBBIX
Lenei, UCHOJIB3YETIeacH
(uHaHCOBBIE MHCTpyMeHTHIBiazneer: HaBbIKAMH|
Ut ynpaBieHHs JIMYHBIMUUCIIONB30BaHUS  (PMHAHCOBBIX
(buHaHCAME (MTMYHBIMUHCTPYMEHTOB AJIsL YIpaBICHHUS
0rOJDKETOM),  KOHTPOJIMPYETUTMYHBIMU (prHAHCAMU
COOCTBCHHBIE
PKOHOMHYECKHE u
(hHAHCOBBIE PHUCKH
VK-10 'YK-10.1. JleMOHCTpHpYET[3HAET: MNPAaBOBBIE HOPMBI K
Criocoben SHaHME NPABOBBIX HOpM BpaAdddM B cepe
¢dbopmupoBath [chepe NPOTUBOACHCTBESPOTHBOACHCTEIA
HETEPIIUMOE  PKCTPEMH3MY, PKCTPEMHIMY, TCppOpH3MY,
KOPPYINLUHOHHOMY IOBEIECHUIO B
OTHOILIIEHUE K  [TEPPOPU3MY, MR
Poccuiickoit denepanuu
MPOSBIICHUSAM  [KOPPYILMOHHOMY
SKCTpEMHU3Ma, [MoBeAeHUI0 B Pocculickol
Teppopusma, |[Denepauuu,
KOPPYNIIMOHHOMY [[IPUOPUTETHBIE 3a71a4y
MOBEJICHUIO U [FOCcyZapcTBa B 0OOpnOE C
MNPOTUBOJEHCTBOB PKCTPEMHU3MOM,
aTb UM B TEPPOPU3MOM 51
po(heCcCUOHATIBHO[KOPPYIIITUEH
i nesrenpHoctd (YK-10.2.  AHanusupyet|yMeer: aHaJIM3HPOBATH| 1-1,1-2
(akTopsl  hopMupoBaHusPAKTOPEI opmupoBanus
HKCTPEMHCTCKOrO HIKOPPYHIMOHHOTO TIOBENEHHUS W]
KOPPYTIHOHHOTO onpeesTh ero BUJIBI
MPOTUBOJCHCTBOBATh
[MOBEACHHUS
PKCTPEMHU3MY H TEPPOPH3MY
YK-10.3. BriOupaetBrnaneer: HHCTpYMEHTaMH |
MHCTPYMEHTBI U METOABIMETONaMU HETEPIIUMOI'0
IPOTHBOICHCTBHS OTHOILIEHUA K KOPPYIIIUOHHOMY
HKCTPEMI3MY, MOBE/ICHUIO U €rO NPECCUCHHIO,
IMPOTUBOACUCTBUA IKCTPEMU3MY
TEPPOPUIMY u
U TEpPOPU3MY
KOPPYILIMOHHOMY
[MOBEAEHUIO B
npodeccnoHanbHON
[1esTENbHOCTH
OIIK-6 Cnoco6en |OITK-6.1. IIpencrapnsieT|3HaeT:
NIPEACTAaBISITE  [pe3yibTaThl paboTel B Buae[3]  NPHUHIMIIBL  COCTABJICHUS
pe3yibTaThl CBOGH [0TYeTa IO CTaHJIapTHOHoTYEeTa 1o npoOiieme OO1mas XxumMust:
paboThI B yCTHOH M [popMe Ha pyCCKOM SI3bIKE  [MCCIICIOBAHUSI  Ha  PYCCKOM 1-22
ICbMEHHOH hopme SI3BIKE; AHaIUTHYECKAs XUMHUS:
B COOTBETCTBHH C 'YMmeer: 1-20
HOpMaMH U Y1 rpamMOTHO CTPOWTH JOKJA[ Opranunyeckas XUMHS:
MpaBUJIaAMH, mo mpobieme, apryMEHTHPOBAHO 1-23
IIPUHATBIMU B OTBCYATh Ha BOIIPOCHI; Ddusnyeckas XUMus:
nmpodeccnoHaTLHOM OCYIIECTBIISATh JTHAJIOT HAa 1-20
coo0iecTBe [PYCCKOM SI3bIKE. BBICKOKMOIIEKYJISIpHBIC
Buageer: COEIMHEHUS:
B1 HaBblkaMu aHanaM3a Hay4HO- 1-6

TEXHUYECKOW MHpOpPMaIMU U

CPaBHCHUSI OTCYCCTBCHHOI'O W
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3apyOeXHOTrO OIBITAa MPU OTBETE
Ha IMTOCTaBICHHBIE IO MPOOIEMeE
BOIIPOCHI HA PYCCKOM SI3BIKE.

OIIK-6-2. [pencrapnser
MHPOPMALIIO XUMHYECKOTO
COIepKaHHUS  C  Y4eTOM
TpeGoBaHmMit
onbmorpaduaeckoit
KYJIbTYPBI

3HaeT:

32 Hambonee 3HAUMMBIE W
CyIIeCTBEHHBIE  PabOTBI  TIO
HCCIIeAyeMoi mpodireme

Ymeer:

Y2  odopmisaTh  cnpaBOYHO-
Onbnrorpaduueckuil  ammapar;

[M0JI630BaThCS CIPaBOYHOM
ITUTEepaTypOii; 000CHOBATH|
AKTYaTbHOCTh TEMBI
MCCIICOBAHUS, OTIPE/ICIISATH
0OBEKTHI " mpeaMeT|
MCCIIEJOBAHMS, KOPPEKTHO,
c(opMyIHpPOBaTh ey
MCCIIEJOBAHMS

Braneer:

B2 cnocobamu OpHEHTAIUU B
mpo¢eCCHOHATIBHBIX HCTOYHHKAX]
nH(popManuu (KypHaJbl, CaiThl,
00pa3oBaTeJIbHBIC TTIOPTAJIbI)

OIIK-6.3. [Ipencrasmser
[pe3ynbTaThl paboTHl B BUIE
Te3MCOB JIOKJIaZa Ha PyCCKOM
M aH[JIMHACKOM  SI3BIKE B
COOTBETCTBHH C HOPMaMHU H
MpaBUIAMH, TPUHATEIMA B
XIMHYIECKOM COOOIIECTBE

3HaeT:

33  OpUHLHUIBI  COCTaBJICHUS
TE3MCOB JIOKJaga Mo MpodiemMe
MCCIICIOBAHUS XUMHYECKOH]
HATIPABICHHOCTH HAa PYCCKOM WU
QHTJTHACKOM SI3BIKaX;

'YMmeer:

Y3 rpaMOTHO CTPOMUTH TE3UCHI
NOKITaa, apryMEHTHPOBAHO
0TBEYATh Ha BOIIPOCHI;
OCYILECTBIISATh Jranor o
npo0seme UCCIICIOBAHUS]

XUMUYECKOW  HalpaBJIEHHOCTH
Ha PYCCKOM M  aHTJIUMHCKOM
SI3bIKAX;

Bianeer:
B3 HaBblkaMK aHaiIM3a HAy4YHO-
TEXHUYECKOMN nHpOpMaLUH|

XUMHUYECKOM HANpaBJIEHHOCTU U
CpPaBHEHMSI OTEUYECTBEHHOIO U
3apyOeKHOTO OTIBITa npu
COCTaBJICHUM TE3UCOB JOKJIAQ
Ha pPYCCKOM M  aHIJIMICKOM

SI3BIKAX.
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OIIK-6.4. I'oToBuT
MpPE3CHTAlluI0 [0 TEME
paboOTBl W TpENCTaBIIET ec
Ha PYCCKOM M aHIVIMMCKOM
SI3BIKAX

3HaeT:
34  NOPUHIOUIBI  COCTABJICHUS
Mpe3eHTallud 1[0  TpolieMe

WCCIICIOBAaHUA Ha PYCCKOM W
AHTJIMHCKOM SI3BIKAX;

YMmeer:

Y4 TpaMOTHO CTPOWTH HOKIA[
mo mpodieMe, apryMEHTUPOBAHO

OTBCUYATh Ha BOIIPOCHI;
OCYLICCTBJIATH Juajor B
mpouecce Mpe3CHTallH

[pE3yJIbTaTOB JICATENLHOCTH HA
[PYCCKOM M aHTJIMHCKOM SI3BIKaX.
Bnaneer:

B4 HaBBIKaMU aHAJH3a HAyIHO-
TeXHHYECKOH HH(pOpMaIMu ¢
CpPaBHEHHS OTEUECTBEHHOTO U
3apyOeKHOTO OTIBITa npu
MIPEACTaBICHNH TPE3CHTAlNN Ha
[PYCCKOM U aHTJIMIICKOM S3BIKaX.

ITK-2-1. 3HaeT:
ITpoBoauT nepBUUHBIN MOUCK3] Kak MPOBOAWTH TNEPBUYHBIH
mHGOpMaLMK IO 3aJaHHOMIONCK nHdopmanuu o
rematuke (B T.4., Cj3alaHHOM TeMaTHKe
MnK-2. MCIIOJIb30BAHUEM IIaTEHTHBIX|Y MEET: OOwas xumus:
CrocoGen 0a3 TaHHBIX) V1 BBIOMpATh HUCTOYHUKHU 1-15
OKA3BIBATH HH(i)OPMaHHHV I peureHus AHaTATHYECKAsT XUMUS:
HH(OPMALHOHHYIO MTOCTABJIEHHON 3a/1a4H 5-17 .
Buianeer: Opranndeckas XUMUS:
TOATIEPILY B1 TIOMCKOM| 7-13
CIELUAINCTAM, . )
OCYILECTBIISIOLIIM TEPBUIHON HHPOpMAIHN Cbmnqegxgg XUMUA:
Hay4HO- i
HCCTIEIOBATEIBCKIE nK-2-2. BbICKOKMONIEKYIISIpHBIE
pa6OTBI AHaﬂH3preT I’IH(I)OpMaHI/HO v2 VYwmeer: COCIIMHCHUA .
Mo 3ajaHHOl TemaTHke C[AHAIM3HPOBAThH  MH(pOPMAINIO 1-6
MCII0JIb30BaHUEM pa3IMYHBIX[IO 3aJlaHHOHl ~ TeMaTHKe ¢
023 aHHBIX MCIOJb30BAHUEM  Pa3IHYHBIX
0a3 JaHHBIX
IK-5. ITK-5-1. Biageer HaBbIKaMH3HAeET:
Cnocobex MOKCKa HeoOXxonuMon31  kak  TPOBOAMTH  TOWCK|
OKa3bIBaTh nHpOpPMALIT BUH(bOpMAIIH B
HHPOPMAIMOHHYIO [MTPOGECCHOHATBHBIX  0a3ax{mpodheCCHOHATbHBIX 6azax|
MOJAEPIKKY IMTaHHBIX (B T.Y., TATCHTHBIX) |1aHHBIX;
CHELAAINCTAM, Ymeer:
OCYULIECTBJIAIOILUM V1 CEJIEKTUBHO BEIOHpATH| OO01as XUMHSI:
Hay4yHO- HY>KHYIO HH(POPMAIHIO 2-17
KOHCTPYKTOPCKHE Bnaneer: AHanuTHYECKas XUMHUSL:
paboThI 1 Bl HAaBBIKOM TIOUCKA| 1-17
TEXHOJIOTHYECKHE HeoOxo Mol nH(HOpMAITUN Opranuueckasi XUMUS:
WCTIBITAHUS ITK-5-2. CocraBuser o0630p3HaeT: 1-13
IMTUTEpaTypHBIX HCTOYHHWKOB32 KakK COCTaBUTh OTYET O duznyeckas XUMHUS:
o 3a/laHHOM TeMe,BBITIOJTHEHHOH paboTe 1-20
odopmiseT OTYETHI oYmeer: BrIcKOKMONEKYIISIpHBIE
BBITOJIHEHHON ~ pabore TmoO[Y2 TPOBOAWTH KPHUTHUYECKHUI COEIVHEHUA:
BamaHHO# hopme QHAITN3 JTUTEPATyPHI u 1-6
oopMIATE €ro B IPaBHIBHOM
(bopme
Bnaneert:
B2 ¢dopmoit BBIIIOJIHCHHUS
oTueTa 1o BBINIOJHEHHO]
paboTe
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2.3 IlpuMepHBbIii epevyeHb BONPOCOB M 3aJaHMI K TOCYAapCTBEHHOMY JK3aMeHYy

IIpuMepHBbIil NepedeHb 3aJaHMI K TOCYIaPCTBEHHOMY 3K3aMeHY
1. O01mas xumus

1. Opranuzauus paboTbl B J1a0OpAaTOPUU XUMHUYECKOro aHanuza. llpaBuna TeXHHUKH
6e3onmacHoctu. [lokapHass W 3MEeKTPOOE30MacHOCTh. ['pymmbl XpaHeHuss peakTuBOB. [lonsaTue o
MIPEKypcopax HAPKOTUUECKUX U CUIIbHOAECUCTBYIOIIMX CPEACTB.

2. [lpaBuma oxpaHbl TpyAa B JIA0OpATOPUU XHMHUYECKOTO aHaim3a. BpemHbsie (akTopsl
MPOM3BOJICTBA. 3aKOHO1aTeILCTBO PD 00 oxpaHe Tpyna.

3. [BoiictBenHass npupoga MukpooObekToB. CootHomienue ge  bpoins.  [lpuxnun
HeomnpezaeneHHoctu Bepuepa ['eifsenbepra. Ponp mnpuHImMna HeonpeAaeneHHOCTH B HW3YYEHUHU U
OINMHMCAaHUU O0BEKTOB MHUKPOMUDA.

4. Ileproauyeckuil 3aKOH U COBPEMEHHOE COCTOSIHUE YYEHHUS O XMUMHYECKOW NEPUOJUYHOCTH.
3axkoH Mo3nu. CoBpeMEHHOE COCTOSIHUE MEPUOANYECKOro 3akoHa. llepuoanueckas cucremMa ¢ TOYKHU
3peHusi CTpOeHUusi aroma (pajuychl aTOMOB M MOHOB, SHEPrusl W IMOTCHIIMAT WOHM3AIMH, KOHCTaHTa
SKpaHUPOBAHUS, CPOJACTBO K AJIEKTPOHY, 3JEKTPOOTPULIATEIIBHOCTb, CTENEHb OKHUCIEHUS U
BAJICHTHOCTD ).

5. Merog MoONEKyIApHbIX opOuTtaneii B xumud. CBS3bIBAIOIINME, Pa3PHIXJAIONIME U
HecBs3bIBatomue opoutanu. [lopsaok cBszu. CTpoeHue MPOCTEHIIMX JIBYyXaTOMHBIX (TOMOSIIEPHBIX U
reteposiaepHsbix ) yactuil no meroay MO JIKAO. U3oanektponnsie cuctemsl. [lapamarnerusm.

6. CoBpeMEHHbIE METO/bl OITUCAHUS XUMMUYECKOHN CBSI3M B KOMIUIEKCHBIX coeauHeHusix: MMO,
MBC, TKII, TIUT u ap. Ilpeacka3anne ¢popM MPOCTHIX MOJICKYJ B paMKaX yKa3aHHBIX BBIIIE METOJIOB.

7. Mexmonekynsipable B3auMoeiicTBus (cuinbl Ban-nep-Baansca) u BogoponHas cBs3b. Bumsl
MEKMOJIEKYJISIPHOTO B3aUMOJECHCTBUA. BaH-1ep-BaanbCOBBI CUIIBL: OPUEHTAMOHHBIN, WHIYKIIHOHHBIN U
nucnepcuoHHbll dddexTel. Bomoponnas cBsa3b. Paznuuus B (usnueckux CBOWCTBaX BEIIECTB C
Pa3IUYHBIM THIIOM XUMUYECKOW CBSI3U.

8. OOmas XapakTepUCTUKAa KOMIUIEKCHBIX coenuHeHui. LleHTpanpHblii aTtoM. Jluranmsl.
Koopaunammonnoe uwncno. Bryrpenusis cdepa. Buemnsss chepa. HM3omepus KOMIIEKCHBIX
coenuHeHuil. TeopeTnueckoe W NPHUKIAJAHOE 3HAYEHHWE KOMIUIEKCHBIX coequHeHui. CTpoeHue u
XUMHUYECKas CBSI3b B KOMIUICKCHBIX COSIUHEHUSAX, TEOPHUS KPUCTATUTHYECKOTO TOJIS.

9. Teopun KUCIOT U OocHOBaHUU. PanHue teopuu, teopus CBanre Appenunyca. CoBpeMEHHbIE
TEOPHUH: IPOTOHHAS, JIEKTPOHHAs, TEOpUsI coIbBOcUcTeM, Teopust M. 1. Ycanosuua, Teopust JKMKO.

10. [Tpuniun kaitHocumMerpun. OCOOEHHOCTH XMMHUHU «TUIUYECKuX» snemMeHToB | u 11
HIEPUOJOB.
11.  Meramnyeckoe COCTOSHUME BeIIeCTBA M MeTajuimueckas cBsa3b. OOmue cBoiicTBa

MeTAUIOB. [IpMHIMN TUIOTHEWIIEH YINAKOBKH, TPHU OCHOBHBIX THIA KPUCTAIMYECKUX PELIETOK
MetamoB. [loHsiTHE O 30HHOW Teopuu (BajeHTHAs, 3alpelleHHas 30HbI, 30HAa MPOBOIAMUMOCTH).
[TpoBOAHMKY, TOTYIPOBOJHUKHA U TUIICKTPHUKHU.

12. Koppo3ust meTannoB, BUIbl KOPPO3HH (XUMHUYECKash U ANeKTpoxumudeckas). [Iporeccs
KOPPO3HWH, MPOTEKAIOIMNE C BOJOPOJHOW M KUCIOPOAHOW aemoiisipu3amnueii. CrocoObl 3aluThl OT
KOppo3uu (HaHECEHWE 3alIUTHBIX MOKPHITHHM, KaToIHAs W MPOTEKTOpHAs 3allluTa, KOPPO3WOHHO-
CTOMKHE CIJIaBbl).

13. XuMus BOJOpONA, KHUCIOpOJa W 00pa3yeMblX UMH HEOPraHMYECKUX COCAMHCHHIA.
['uapuael Kak COeIMHEHHMS BOJOpOAA C METalaMH M HeMeTaulaMHu (TallOTeHH]IbI, XaJIbKOTCHU/IBI,
WHUKTOTE€HUIbI U T.A.). PactBopuMocTh Bomopoaa B Meramiax. Ilepoxcun Bomopona. Ctpoenue u
YCTOMYMBOCTh  MOJIEKYJIbl.  OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE  CBOMCTBA.  [IepOKCHMKHUCIOTHI
(HaIKMCIIOTHI) U UX COJIU — CTPOCHHUE, CBOWCTBA U MPUMEHEHUE Ha MPUMEpe JIF000H MEePOKCOKUCIOTHI.
[Tepokcuapl MeETAIIOB KAk MPOU3BOJHBIE MEPOKCHIA BOAOpoAa. BaxkHeliine KUCIOPOIHBIE
COEIMHEHUS — OKCHJIBI METAJJIOB U HEMETAIIOB, TUAPOKCHU IBI. O30H. OKCUTE€HUIBHBIE KOMILIEKCHI.

14. OcHOBHBIE YepThl XHMHH yriepona W kpemHus. COeIWHEHHs ¢ MeTallaMH |
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HeMeTaiiamu. [IpocTslie 1 KOMIUIEKCHBIE LMaHu bl PogaHrcTOBOIOpOAHAS KUCIOTA U €€ coiu. PonaH.
Kucnoponusie coenunenusi yriepoaa. KapOonatel, OukapOonatel. CTpoeHHE W CBOWCTBa KapOammuaa
(MoueBuHbl).  CoequHEHMs  KpPEMHHsS C  MeTallaMd M HeMeTajulaMu  (TaJlor€éHaMu).
KpemuedropucroBooponHas kuciaora, ee coiad. CoenuHeHHss KpeMHUs ¢ BojxopojoM. [lomyueHnwue,
CTPOEHHE, CBOWCTBA M IpUMEHEHUEe cuiaaHoB. Kucinopoassle coeauHeHuss KpemHus. VckyccTBeHHBbIE
CWJIMKAThI — CTEKJA, CUuTajIbl. CHIIOKCaH, CUIIMKOHBI.

15.  OcHoBHBIEC YepThl XUMHHU a30Ta U pocdopa. CTpoeHue u cBoiicTBa aMMuaka. Hutpunasr u
aMHZIbl KaK poU3BOAHbIE ammuaka. ['uapasus. Kuciopoassle coenMHEHNs a30Ta: OKCUABI Pa3IM4HOrO
COCTaBa, KHUCJIOPOJCOJAEPIKALME KHUCIOThL. A30THCTasi KUCJIOTa. A30THas KHCIOTa: CTPOEHHUE,
B3auMoJielicTBue ¢ MeTaiiamu. [uapuasl ¢ocdopa. CpaBHeHue CBOMCTB (ochuHa U aMMHUaKa.
Kucnoponusie coenunenus docdopa.

16. OcHOBHBIE 4epTbl XUMHM TajoreHoB. [‘amorenoBogopoxsl. IlmaBukoBas kuciora.
Consinast xkucnora. KucnopoaHsie coelMHEHUS TaIOTEHOB — OKCHUJIbI M TaJOT€HCOAEPIKAIINE KUCIIOTHI.
XJOpHOBATHCTAs KUCIIOTA, €€ COJIM — TMIIOXJIOPUTHL. XJIOPUCTAasi, XJIOPHOBATAsl, XJIOPHAs KMCIOTBI U UX
COIM — XJIOPUTHI, XJIOpaThl, MnepxJyoparbl. CONOCTaBIEHWE CUJIbl KHUCIOT M OKHCIUTEIbHO-
BOCCTAHOBUTENIbHBIX CBOWCTB B PsIly KUCIOPOACOAEPKAIIMUX KUCIOT. Kucnopoaconepxaiue KUCIOTbI
Opoma, moma u ux cond. JlabopaTopHble W TPOMBIIUICHHBIE CIIOCOOBI TOJYYEHHUs TaJIOTEHOB
(XMMHUYECKHUE U AIEKTPOXUMUYECKUE METO/IbI).

17. WueptHble U OaropojiHble ra3bl: OCHOBHBIE CBOWCTBA M XHMHUYECKUE COCAUHEHMS.
OCOOEHHOCTH 3JIEKTPOHHOIO CTpOoeHHsT aToMoB. OcoOble CBOMCTBa TIenusi, KBaHTOBas >KUAKOCTb.
OTkpbITHE coequHeHUU OnaropoaHbix ra3oB. Kiarpatel. @TOpuUIbl W KHUCIOPOICOIEPIKAIINE
coeIMHEHUs 0J1aropoJHbIX I'a30B.

18.  XapakrtepHsble uepTbl xumuu s-a1eMeHToB [ u Il rpynn. OcobenHoctu crpoeHus aroma u
VOHA JIMTHS U CBSI3aHHBIE C 3TUM aHOMAJIbHBIE CBOMCTBA COECOUHEHHMH IUTHSA. CXOACTBO HEKOTOPBIX
coequHeHU nuTHS W MarHus. OcCOOEHHOCTH XUMHUYECKOTO IOBEIEHHs Oepusuiusi, MarHus u
IIEJI0YHO3EMENIbHBIX MeTaioB. JKecTKOCTb BOABI (BpeMEHHass M IOCTOSIHHAs) U CIHOCOOBI ee
yCTpaHEHHUsl.

19.  Xumusa nantaHounoB. CTpoeHHE 3JIEKTPOHHBIX O00JOYEK aTOMOB JIAHTAHOWIOB.
MOHOTOHHOE W3MEHEHHE CBOMCTB M BHYTPEHHSS NEPUOJUYHOCTH CBOMCTB DJIEMEHTOB CEMEWCTBA.
dusnyeckue M XMMHYECKHE CBOMCTBa JaHTaHOMAOB. CoOeAVHEHHs JAHTAaHOMIOB B aHOMAaJbHBIX
CTENeHsIX oKucieHus. Mcnonp3oBanue JaHTaHOUIOB U UX COEMHEHUN.

20.  XuMHuS DJIEMEHTOB TMOArpYyNIbl Xpoma. Baxneilmme coeauHeHuss xpoma (+3).
Coenunenus xpoma (+6), ux cBolicTBa. XMMUYECKHUE COSTUHEHUS MOJMOAeHa U Boib(dpama. OKCUABI U
rajoreHupl  MonubaeHa W Bodb(ppama. MonubGaeHOBbIE U BOJb(pPAMOBBIE  KUCIOTHI.
W3ononucoenunenus. I'erepononucoenuHenus. BoabppamoBbie Opon3bl. MonubaeHoBas u
BoJIb(hpamoBasi cuHb. KitactepHble coeiuHEeHMs.

21. X¥WMHS MapraHila ¥ €ro aHaJoroB. XapakTEepHbIE COEAMHEHUS MapraHla B CTEIEHSX
okucnenus (+2), (+4), (+6), (+7). OcoOeHHOCTH XUMHUU TEXHEUHS U PEHUS B BBICHIMX CTEMEHIX
OKHCJICHUS.

22.  Xwumus snementoB Tpuansl xkene3a (Fe, Co, Ni). IIpuHUMNbBI mosyuyeHUs METaJJIOB.
[IpyumnHEl pa3nu4YHON YCTOMYUBOCTH XapaKTEPHBIX COCIMHEHUM METAJUIOB TPHA/Ibl B PA3HBIX CTEIEHSIX
okucieHus. OKCUIbI, THIPOKCHU/IbI, TaJIOTEeHU/IBI M KApOOHMIIBI XKeJe3a, KoOaabTa U HUKEIS.

2. AHAJIMTHYECKAS XUMUSA

1. XVMMHYECKOE pABHOBECHE B TOMOIEHHBIX CHUCTEMAax. 3aKOH JEHCTBYIOIIMX Macc.
KoncranTa paBHOBecusl, €€ GU3NUECKUN CMBICI.

2. WneanbHble U peanbHble cucteMbl. [10004YHbBIE Tpoliecchl, KOTOPBIE MOTYT MPOTEKaTh B
peasIbHBIX cUCTeMaxX. Y paBHEHUE MaTepualbHOro OanaHca, K03 (GpUIIMEHThl KOHKYPUPYIOIIUX PEaKIIHA.

3. HNonnas  cwia  pactBopa.  AKTHUBHOCTH M KOO(UIMEHT  aKTMBHOCTH.
TepMmonnHaMuyeckue, KOHIIEHTPALIMOHHBIE U YCJIOBHBIE KOHCTAHTHI PABHOBECHS, UX CBSI3b.

4. THUnBl TETEPOreHHBIX CUCTEM, HCIOJIB3YEMBIX B AHAIUTUYECKOM XMMHMH. XUMHUYECKOE
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paBHOBECHE B CHCTEME «pacTBOp — ocafok». [IpousBenenue pactBopumMocT. MaTemaTudeckas CBS3b
MEX1y paCTBOPUMOCTBIO U POU3BECHUEM PACTBOPUMOCTH.

5. @akTophl, BIMAIONME HAa pacTBOpUMOCTb ocankoB. ConeBoit 3¢ddekr, sddexr
IPUCYTCTBUS OJHOMMEHHOI'O HOHA, BIUAHUE KOHKYPUPYIOIINX PEAKIIHH.
6. Oxctpakuust. OCHOBHbIE TapaMETPbl, XapaKTEPU3YIOLINE IKCTPAKIIMOHHOE Pa3AeiIeHUE U

KOHIIEHTPUPOBAHUE: CTENEeHb U3BJIeUeHHS U (hakTop pasneneHus. KoHcTaHTa SKCTpakiuu U e€ CBs3b C
kod(durimeHToM pacrpeaencHus. Pacuér gucna 3KCTpakiuii, HEOOXOAMMBIX IS TTOJHOTO U3BJICUCHUS
KOMITOHEHTa B OpraHr4ecKyto ¢azy.

7. Xpomarorpaduveckie  METOABI  pa3[eiCcHUs B  aHAIATHYECKOW  xumun. UX
kinaccupukanug 1o mnpupoae ¢a3, MexaHU3My pa3JeieHHs, TEXHUKE BBINOJHEHUsA. bymaxHas u
TOHKOCIIOWHAs XxpomaTorpadus. TeXHUKa BRITIOTHEHUS padoT (BOCXOAAIIAs, HUCXOIAIIAs, IBYMEpHAas).

8. Nonuzauus pactBoputeneil. ABronpotoiu3. HegocraTku Teopur KHCIOT U OCHOBAaHUM
Appenunyca. Ilporonmutuueckass Teopus bpencrega — Jloypm, e€ mocromncTBa. Krnaccudukarus
pacTBopuTelied € TOUYKH 3pEHHs] MPOTOJUTHYEKONM TEOpUH KUCIOT W OCHOBaHMW. BnusHue
pacTBOpUTEIIEH Ha IPOTOIUTUYECKOE ITOBEJAEHUE PACTBOPEHHOIO BELIECTBA.

9. Brraucnenue pH PacTBOPOB CHUJIbBHBIX H c71a0BIX KHUCJIOT U OCHOBAHUM IIpu J10CTATOYHO
BBICOKHUX W IIPHU HU3KUX UX KOHLOCHTPALUAX.
10. KommiekcHble COCMHEHMS U OCHOBHBIC aCIIEKTHI HMCIIOJIL30BaHUS X B aHAIIMTHUYECKOU

xuMuu. KaTnoHHble, aHHOHHBIE U HEUTPAIbHBIE KOMIUIEKCHBIE COeIUHEHHS. [IpOUYHOCTh KOMILIEKCOB.
[lonHble U cTyneHYaTble KOHCTAHTBI YCTOWUMBOCTH KOMIUIEKCHBIX COCAMHEHUN. BHYTpUKOMILIEKCHBIE
COCIUHCHMUS.

11. OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIMM U OCHOBHBIE aCIIEKThI MCIIOJIB30BAaHUS UX B
aHanuTH4YecKor xumuu. CTaHAapTHbIE MOTeHIWaNbl. YpaBHeHue Hepucra. BiusiHue oxuciuTenbHO-
BOCCTAaHOBUTEJIBHBIX TOTEHI[MAJIOB Ha HAIMPABJICHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN.
@DakTophl, BIUSIOMIUE HA BEIUYUHY PEAIbHBIX OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX MOTEHIIUAIOB:
WOHHAsl CWJIa PacTBOPa, KUCIOTHOCTb CpEAbl, MPOTEKAHHUE KOHKYPUPYIOUIUX PEaKLUHU OCaXIECHHUS,
KOMILIEKCOOOpa30BaHUsI.

12. CyIIHOCTh TPaBUMETPUYECKOTO METOAa aHanu3a. [IpsMble W KOCBEHHBIE CIOCOOBI
rpaBuMerpun. OOmiass cxemMa NpsSMbIX TIpaBUMETpUYECKUX onpeneneHuid. OcanakooOpazoBaHUeE.
Kpucrannuueckre u amopdHble Ocaaku, ycIoBUS uUX oOpazoBaHusa. Ocaxaaemas U BecoBas (OPMBI
ocaJikoB, TpeboBaHusi K HUM. OCHOBHBIC HCTOYHHUKH 3arpsi3HEHUS OCAJIKOB.

13. CyuiHoCcTh TUTPUMETPUYECKOTO aHanu3a. [lepBUuYHbIE W BTOPUYHBIE CTaHAAPTHI,
HCXOJ/IHBIE BEIECTBA, MOMEHT HKBUBAJCHTHOCTH, KPUBBIE TUTPOBAHUS, WHIWKATOPHI TUTPOBAHMSI.
OO6mue TpeOoBaHUS K peakIusM, JEXKallUM B OCHOBE TUTPUMETPUYECKHX OIpeneiIeHud. THIIbI
peakiuii, WUCIMOJIb3YeMbIX B TUTPUMETPUH, KiIacCU(PUKAIUSI METOJO0B TUTpUMETpUH. (OCHOBHBIE
HMCTOYHUKHU OIUOOK B THTPUMETPHHU.

14. Du3nKOo-XUMHYECKHE MCTOJblI aHaJIM3a, UX MECTO B pAAY aHAJIUTUYCCKUX MCTOHOB.
Knaccudukanus Gu3snKo-xMMUYECKHX METOJIOB aHAIN3a, UX JOCTOMHCTBA.
15. Cxema mpoBeJeHHMs aHalIM3a METOJIOM SMHUCCHOHHOM ()OTOMETpUM IUIAMEHH, YCJIOBHS

npoBeeHuss aHanu3a. OCHOBHBIE Y3IIbl IIAMEHHO-()OTOMETPUYECKOH YCTaHOBKH. XapaKTepUCTHKa
IJIAMEHHU KaK MCTOYHUKA BO30OyxkaeHus. OOmas cxema MporeccoB, MPOUCXOASAIINX B MIaMeHHu. Bumbl
noMex B (pOTOMETpHUM MJIAMEHH, UX YCTpaHEHUE.

16. OCHOBHBIE mapameTpsl, XapAKTEPU3YOIIUE  DJIEKTPOMArHUTHOE  M3IIyYCHHE.
IIponcxoxaeHne cnekTpoB U3nydeHus U noriouenus. [lonstre o usere pactBopoB. OCHOBHOH 3aKOH
CBETONOIJIOMIEHHs pacTBOpaMH. OnTHYecKas INIOTHOCTh U MPOIYCKAaHUE, UX CBSA3b C KOHLEHTpALMEN 1
npenensl  u3MepeHuid. MOospHbI  KOA(P@UIMEHT TMOIJomeHus Kak Mepa 4YyBCTBHTEIBHOCTH
¢dboTtomeTpuueckoil peakuuu. TUIB (OTOMETPUPYEMBIX CHUCTEM M YCIOBHM (HOTOMETPUUECKUX
ONPEACIICHUMN.

17.  SBnenme mroMuHecueHuMH. OTIMYME JIFOMUHECUEHUIMH OT JIPYrUX BHUAOB H3IIYyYEHUS.
Knaccudukanus sBienuit momuHecueHuun. dmyopecueHuss U (GocdopectueHyss ¢ TOUYKU 3peHHUs
ANEKTPOHHBIX TepexooB. CBs3b CIEKTPOB MOIJIOLIEHUS W JIIOMUHecHeHIMH. 3akoHbl CrTokca —
Jlommens, Basunosa. [IpaBuiio 3epkainbHOl cuMMeTpuu JleBimnna.

20



18. DNEKTPOrpaBUMETPUYECKHUI aHamn3. TeopeTHdecKue OCHOBBI, O0JACTH NPUMEHEHWS,
anmaparypa. [lomspuzanus snekTpoja. Bunmbl momsipu3anuu: XUMHUYECKas, JJICKTPOXUMHUYECKas,
KOHIICHTpallMOHHAsl. BHYTpeHHUH 3JIeKTPOIU3. DIEKTPOIN3 C PTYTHBIM KaTOIOM.

19. [Tomstporpaduueckuii Mero aHanu3a. TeopeTHnueckoe 0OOCHOBAaHWE, MPUHIMITHAIbHASL
CXeMa YCTAaHOBKH ]ISl BBITIONHEHUS aHalw3a. YCIOBUS TPOBEACHHS JJIEKTPOIIM3a B MOJSIporpaduu.
Bonbr-amnepnas kpuBas. OCTaTOYHBII M TpeAesbHBI TOKM. KadeCTBEHHBIM W KOJIMYECTBEHHBIN
nossiporpaduueckuii  ananu3. [loaroroBka pactBopa K molsiporpadgupoBaHHIO. Y CTpaHEHUE
HMCTOYHUKOB, NCKXKAIOIINUX BOJIbT-aMIIEPHBIE KPUBBIC (PACTBOPEHHBIN KHUCIOPO, MAKCUMYMBI TIEPBOTO
U BTOPOT'O poJia).

20. [ToTeHIIMOMETpUYECKUIT METON aHalu3a. TeopeTHdyeckoe OOOCHOBAaHHWE MeETOja.
WNuaukaTopHBIE AJIEKTPOABI U AJIEKTPOABI cpaBHEHUs. DYHKIIMU 3JIEKTPOJIOB, OCHOBHBIE TPEOOBaHUS,
npeabsiBiasieMble K HUM. DaKTOpbI, ONPEACNSIONINE BBHIOOP WHIMKATOPHOTO 3JeKTpoaa. DyHKIuu
AJIEKTPO/IOB, OCHOBHBIC TpPEeOOBaHUS, MPEAbABIsAEMbie K HUM. @DaKTOPBI, ONPEACTSIONIUE BBIOOP
WHIMKATOPHOTO dJekTpoaa. llpsiMmas ® KocBeHHas moTeHnuoMerpus. IloTeHnmomMeTrpuveckoe
TUTpOBaHWE. BUIBI KPUBBIX MOTEHIIMOMETPUYECKOTO THUTPOBAHHUS, CIIOCOOBI OINpPEACTCHHUS KOHEYHOMN
TOYKH THUTpoBaHUSA. DakTOphl, OMNpENeNAIIne BEIMYUHY CKadyka IMOTEHIHAada HWHAUKATOPHOTO
3JIEKTPO/Ia TIPU UCTIOJIBb30BAHUH PA3IMUHBIX TUIIOB XUMHUYECKUX PEAKIUH.

3. Opranuyveckasi XuMus

l. Ankanbl. ['omonoruueckuil psiji, HOMEHKJIATYypa, H30MepHs. AHaJINW3 PEeaKIMOHHOU
cnocobHocTH. CrniocoObl noiydeHus. dusnueckue U XUMHUYecKue cBoicTBa. CrocoObl MOTYyYSHHMS.
PacnipocTpanenue u npuMeHeHHe.

2. Ankenbl. ['omosiornuyeckuil psii, HOMEHKJIATypa, W30MepHs. AHaINU3 peaKUOHHOU
cnoco6HocTH. CrocoObl monydeHus. Pu3nueckue M XUMHYECKHe CBOHCTBA. CIOCOOBI MOTYYCHHS.
Pacnpoctpanenue u npuMeHeHue.

3. Ankanuensl. Knaccudukanms, HOMEHKJIATypa, H30MepHs. AHAIN3 pEaKIHOHHOU
ciocobHocTH. CrniocoObl moaydeHus. dusnueckue MU XUMHUECKHe CBOMCTBAa. CrocoObl MOTYYEHHS.
PacnipocTpanenue u npruMeHeHHe.

4. Ankuebl. ['omonoruueckuil psi, HOMEHKIATypa, HM30Mepusa. AHaNIM3 pPEaKIMOHHOU
crocobHocTH. CriocoObl mostydeHus. Pusznyeckue M XxumMuueckue cpoicTBa. CrocoObl MOTy4YEHHS.
Pacnpoctpanenue u npuMeHeHue.

5. ApomaTtudeckue yrieBojopozasl. CTpoenne 0eH3oja, apoMaTUYHOCTh. [ OMOIOrHYecKuit
P, HOMEHKJIATypa, M30Mepus. AHAIMU3 PEaKUHOHHOH crocoOHocTH. DU3MUECKHE U XUMHUYECKHe
cBorictBa. [IpaBuio opuentanuu. PacnpocTpaHeHre 1 TpUMEHEHUE.

6. MoHoranoreHnpou3BoHbIe  yrieBoaopoaoB.  Knaccudukanus,  HOMEHKIATypa,
n3oMepus. AHamu3 peakMOHHONW crocoOHOCTH. CrocoObl monydeHus. PU3MYECKHEe U XUMHUYECKHE
cBoiicTBa. PacnipocTpaHeHne U IpUMEHEHUE.

7. Opnnoaromusle ciupTsl. HoMeHknaTypa, nsoMepus. AHaJIN3 peaKIMOHHON CIIOCOOHOCTH.
Crnioco0s1 nonyuenust. @usnyueckue U XMMUYeCKUe CBOMCTBA.. PactipocTpaneHe u NpuMeHEeHHE.
8. MHuoroaromusie cnupthl. [NHMKOIM, TIHMIEpUH. AHAIU3 PEAKIMOHHOM CIOCOOHOCTH,

CpPaBHEHHE C OJHOATOMHBIMU cnupraMu. dusnueckue M XMMHUYECKHE CBOWCTBA. PacmpocTpaHeHue u
MIPUMEHEHHUE.

9. @enonbl. Knaccudukanus, HOMEHKIaTypa, n3omepusi. BzaumHoe BiIMSHHE aTOMOB B
MoJieKyse Ha mnpuMmepe ¢eHona. HomenknaTypa, u3oMmepusi. AHaIW3 pPEaKIMOHHOW CIIOCOOHOCTH.
dusnyeckue U XMMUYECKHE CBOMCTBA. PacripocTpaneHne u NpUMEHEHHE.

10.  Aunpnerunel. Howmenkiatypa, u3oMepus. AHaIM3 PEaKUUOHHOM  CIIOCOOHOCTH.
dusnueckue u XuMuieckue corcTBa. CriocoOs! nonydeHus. Pacrpoctpanenue u npuMeHeHHe.

11. Keronsl. Homenknarypa, uzomepus. AHaiIu3 peakiMoHHOI criocoOHOoCTH. Pu3nueckue u
XMMHUYECKHE CBOICTBA. PaciipocTpaHeHne U IpUMEHEHHE.

12. Monoxkap6onoBbie kucinotbl. Kiaccudukanms. Homenkmarypa, mzomepusi. CrocoObl
NoNy4eHHs. AHaIU3 PpeakIUOHHOW CMOCOOHOCTH. @DHU3MUECKMe U  XHMHUYECKHE CBOWCTBA.
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PacnipocTpanenue u npuMeHeHHE.

13. HukapOoHoBeie kucioTel. Kimaccudukamms. Homenkmarypa, wu3omepus. AHanmm3
peakmoHHONH crocoOHOoCcTH. CmocoObl  monydeHus. Dusnueckne W XUMHUYECKHUE CBOWCTBA,
cnenuduueckre peakuu. Pacnpocrpanenue u npuMeHeHue.

14. Oxkcukucnotel. Knaccupukanusa. Homenknatypa, m3omepus. AHaIu3 peakIUOHHON
criocobHocTi. du3nuecKkue U XUMUYECKUE CBOMCTBA, cHeluduueckre peakuuu. PacnpoctpaHeHue u
MIPUMEHEHUE.

15. Yrinepomopoasl. Knaccudukanus. AnpaoneHTo3sl (pubo3a, Ae30Kcupru003a, KCHiI03a,
apabuHO03a), aJbJOTeKco3bl (TIIOKO3a, TajaKTo3a, MaHHO3a), KeTorekco3el ((pykrosza). Mzomepus
MOHOCAXapHuoB.

16. Momnocaxapuapl. XMMHYECKHE CBOMCTBA, YCTAHOBJIEHHE CTPYKTYpbl MOHOCAXapHJOB,
KauecTBEHHbIE peakiiu. PacripocTpaHneHre u npuMeHeHHe.

17.  Jlucaxapunasl (ManmpTO3a, JaKTO3a, Iewtodno3a, caxaposa). [lonmucaxapuasl (kpaxmail u
uemnonosa). CtpoeHue, CBOMCTBA, MPAKTHUECKOE 3HAUCHHUE.

18.  Amunbl. Knaccudpukanus. Homenkimatypa, wu3zomepus. AHaIM3  peaKMOHHOU
cnocobHocT. CriocoOb! monydyenus. PuznyecKkue 1 XUMUIECKHe CBONCTBA, crieln(pUuecKre peakiim.

19. Amunokucnotel. Knaccudukanus. Homenknartypa, uzomepusi. AHanu3 peakMOHHOMN
crocobnocti. Pu3nuecKkue U XUMUYECKUE CBOWMCTBA, cHelu(pUUecKre peakiuu. PacnpoctpaneHue u
MIPUMEHEHUE.

20. Hutpo- u wuutposzocoequnenus. CrnocoObl monydeHus. AHATU3 peaKklUOHHOU
criocobHoCcTH. PU3HUYECKHe U XUMUYCCKUE CBOWCTBA, IIPUMEHEHUE.

21. A30- U auazocoeaMHEHUS. AJNKWIAWMA3WHUEBBIC W apriia3oHHEBbIe cOau. CrocoObl
nosy4yeHus. Peakiinu 1ua3oHUEBbIX COJICH C BBIJICJICHUEM U 0€3 BBIJCICHHS a30Ta.

22.  llaTuuneHHbIE TETEPOLUKIBI C OJHUM TeTrepoaToMoM (muppod, (ypaH, THOdEH).
Crpoenue, apomaTudHOCTh. CIIOCOOBI MOTyYeHUs. XUMUUECKHE CBOMCTBA M MIPAKTUYECKOE 3HAYCHUE.

23.  IlecTuwieHHblEe TETEPOLUMKIBI C OOHUM U JByMsa rerepoaroMamu. CTpoeHue,

apomMaTuyHOCTh. CnocoObl mosiyueHus. XHMHMUYECKHE CBOMCTBA UM IPAKTUYECKOE 3HAYeHUE,
pacrpoCcTpaHEeHUE B IPUPOJIE.

4. dusnueckas XuMus

1. I[TepBblIii 3aKOH TEPMOAMHAMUKYU U €r0 MPUIIOKEHUE K (PU3MUECKUM CUCTEMaM.

2. IIpuMeHeHrne IepBOro 3aKOHAa TEPMOJMHAMMKHA K XMMHUYECKMM cHcTemam. Pacder
TEIUIOBBIX 3(h(HEKTOB XUMMUECKUX PEaKLUi MPU CTaHAAPTHOM M HECTAaHAAPTHOM Temreparypax.

3. Bropoii 3ak0oH TepMoauHaMUKU. PacueT n3MEHEeHUs: SQHTPOIIMHU B XUMHUYECKUX MPOLECCax

IIpU CTaHAAPTHOM M HECTaHJApTHOW TeMmepaTypax. PacueT m3MeHEeHMs SHTPONUM AJIsi HEOOPAaTUMBIX
IIPOLIECCOB.

4. TepmoauHaMuyeckue noreHiuansl. PyHaaMeHTanbHble ypaBHeHHs [100ca. DHeprus
I'enpmronsia u sHeprusa ['mb0ca. Pacuer sHTponuu, BHYTPEHHEH HHEPrUM, SHTAIbIHMM, SHEPTUU
I'enpmroneia u sHepruu ['MO6ca U3 OMBITHBIX JAHHBIX. YCIOBHS M KPUTEPUHU CaMOIIPOU3BOJIBHOTO
IIPOTEKaHUs IIPOLIECCOB.

5. XUMHUECKOE paBHOBECHE. Y paBHEHHE U30TepMbl peakiiui Bant-I'opda. CBsi3p KOHCTAHT
paBHOBECHSI CO CTaHJIAPTHBIMHU M3MeHEeHUsIMH 3Hepruu ['n66ca u ['enpmronbia.
6. Metonel pacuera KOHCTaHTHl paBHOBecHss Kp. Buasl KOHCTaHT XHMMHYECKOTO

PaBHOBECHUA, XHUMHYCCKHUX IIPOHCCCOB U CBA3b MCKAY HUMMU. PacueTsl KOHCTaHT PpaBHOBECHUSA
XUMHUYCCKUX peaKuHﬁ C HCIOJb30BAHHEM TaGJ’II/IL{ CTaHAAPTHBIX 3Ha4YECHUIN TCPMOANHAMHNYCCKUX

GbyHKIUH.

7. TepMoanHaMuKa peanbHBIX pacTBOpoB. 3akoH Payms wu Tenpu. Kpuockomus.
D0yIUOCKOIIHS.

8. TepMoaMHaMuKa peambHBIX PAcTBOPOB. MeToabl ompeneneHus Kod(pPHUIHEeHTOB
AKTUBHOCTHU.

9. MeTtobl onpeieneHust Mopsika U KOHCTAaHTBI CKOpoCTH peakiuu. Juddepenmanbaeie u
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HUHTCTPAJIbHBIC MCTOBI.

10. KuneTtnka 0OpaTUMBIX peakiiuii, mapamuieIbHbIX U KOHKYPUPYIOIINX PEaKITHi.

11.  KuHeTuka nenHsIX peakluii ¢ BEIIECTBEHHOM LIETbIO.

12. 3aBUCUMOCTb KOHCTAHTBI CKOPOCTH PEaKIMU OT TeMIIepaTyphl. Y paBHEHUE AppeHuyca.
DHeprusi akTUBAIUU U METO/JIbI €€ OIPEICIICHHUS.

13. Teopuss aKTUBHPOBAHHOTO  KOMIUIEKCA. TepMOAMHAMMYECKHI  aClEKT TEOpUH
aKTUBUPOBAHHOI'O KOMIUIEKCA.

14.  Dnexrtpuueckas POBOJAUMOCTh AIIEKTPOJIUTOB: ylenbHasl, SKBHUBAJICHTHAS,

MosiekyisgpHasd. 3akoH Kousbpaymia. Teopust 3leKTpUYECKON MPOBOAMMOCTU CHUJIBHBIX 3JIEKTPOIUTOB
Jleb6as-Xrokkensa-Onzarepa.

15. DaexTpoXxMMHUYECKHUW, BHYTPEHHMH, BHEIIHUNH M TOBEPXHOCTHBIM moTeHuuansl. D/C
3JIEKTPOXUMHYECKOI0 3JIeMeHTa. Y paBHenue HepHcera.

16. MexaHu3m akTuBauuu B Karanuse. Karamutuyeckuil nuki. fIBieHUE IPOMOTUPOBAHUSA,
OTpaBJICHUS U MOIU(MUIIMPOBAHHUS B KaTaIH3e.

17. OCHOBHBIC CTAaJIMH U KHHETUKA METAJIOKOMILJICKCHOTO KaTajln3a.

18. 3aKOH JCHCTBYIOLIMX TIOBEPXHOCTEH W KUHETHUKA TIETEPOTr€HHBIX KaTaTUTHYECKUX
peaKkuuid.

19. Pa3zmepnbie 3¢pdexTei B (GU3MYECKOW XUMHUU JHUCIEPCHBIX CHCTEM. YPaBHEHHE
Tommcona-KennBuHa.

20. JlucniepcHble CHCTEMBI: KiIacCU(UKAIMKU JUCIEPCHBIX CHUCTEM, BUIBl YCTOMYMBOCTH

JMCTIEPCHBIX CHCTEM M (PaKTOPBI UX OTIPEIEIISIONIHE.
5. BBICOKOMOJIEKY/ISIPHbIE COCAUHEHUS
l. OcoOeHHOCTH  MOJIEKYJIIPHOTO  CTPOEHHMSI  BBICOKOMOJIEKYJISIPHBIX  COEAMHEHMM.

Baxuelimue oTiIMYMTENbHBIE CBOWCTBA IMOJUMEpPOB. Poib IMOIMMEpPOB B JKMBOM NpuUpoAe M HUX
IIPUMEHEHHE B HAPOJHOM XO35HCTBE.

2. Kondurypauus u KoHUIrypallMOHHash HW30MEpHUS MAaKpOMOJIEKYJl  BHHUJIOBBIX,
BUHWINJCHOBBIX M JTUEHOBBIX TMOIMMEpoB. CTepeoperyispHbie moauMepbl. ONTHYECKH AaKTHBHBIC
MOJIUMEPBHI.

3. Kondopmanus u koH(pOpMAIIMOHHAS H30MEPHUS MaKpOMOJIEKysl. DakTOphl, OT KOTOPBIX
3aBUCUT TMOKOCTH MOJUMEPHBIX LIENEH.

4. OcHOBHBIE METOZBI TOJNYYCHHS CHUHTETHYECKHX MOJUMepoB. [IpuBemuTe HECKOIBKO
IPUMEPOB UX CHHTe3a. Kitlacchl MOHOMEPOB, BCTYNAIOIIUX B HOJIMMEPH3ALIHIO.

3. [Tpupona pacTBOPOB BBICOKOMOJEKYJSPHBIX coenuHeHuil. [IpumeHenue npaBuna ¢a3
I'n66c¢a, aszoBbie quarpamMmel. OCOOEHHOCTH pacTBOPOB nojaumepoB. HaOyxanue.

6. ArperatHble U (ha30Bble COCTOSIHUSI NOJuUMepoB. Pu3MUECKHE COCTOSHUS aMOpP(HBIX

nojguMepoB. TepMoMexaHWYeCKUH METOJ HcciefoBaHHus NojaumepoB. OCHOBBI BbIOOpa YCIIOBHM HX
9KCIUTyaTaluH U IepepadOoTKH.

IIpuMepHBbIii epeYyeHb 3aJaHUN K TOCYAAPCTBEHHOMY IK3aMeHY

1. Paccuurars, kakyto HaBecky kapHayuuTa (MgCl-KCl-6H,0) Hano B34Th 111 aHaM3a, YTOOBI
nonyuuts 0,1200r mpokaneHHoro ocajaka nupodocdara maruus. M3BecTHO, 4TO B 00pasiie CoAepKUTCS
0K0J10 20 MPOIEHTOB MPOYNX PUMECEHN.

2. U3 mamecku 0,1550r cepuoro komuemana monyuwnu 0,5327r cynbdarta O6apusi. CKOIbKO
MIPOLIEHTOB CEPbI cofiepkUTcs B Komueaane? [lepecunTtaTh cosepikaHue cepbl Ha CyX0oe BEUIECTBO, €CIH
BJIQKHOCTb COCTaBIISAET 2,53 MPOLIEHTA.

3. IIpoby wmaccoit 2,026r, coaep)Kallyl0 TOJbKO CYIbGUABI LHUHKA W KaJMHs, TOCIe
pacTBOpEHUs] KOJMYECTBEHHO MEPEHOCAT B MepHyro koily emkoctbio 50,0m. M3 10,00mn
MOJIyYEHHOT0 pacTBopa ocaxkaatoT MeTaiibl B Buae MNH4PO4-6H20, 3aTem nmpokanuBaroT ocalok 10
oOpazoBanus nupodocdaron maccoit 0,6200r. Paccuntath MaccoBbie 107U CyIbGUAOB B 00pasLe.
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4. OnpenenuTh MacCOBYIO JOJII0 MEIHOTO Kylopoca B TEXHHYECKOM Ipenapare, €ciid IMocie
pactBoperHust ero HaBecku (0,4565T) B a30THOM KHCIIOTE W SJEKTPOJIM3a MOJYYSHHOTO pacTBOpa Ha
IUIATHHOBOM KaToje BoiaeieHo 0,1135r mequ.

5. K 20,00mn 0,1250M pactBOopa kapOonarta Hatpus aoGasieno 12,10 u 25,00mm 0,2000M
pacTtBopa coisiHOM KucaoThl. Onpenenuts pH 3TUX pacTBOpOB.

6. Kaxkoit 06bem 0,1000M pacTBopa COJITHON KUCIIOTHI HYXKHO B3SITh JIJIs ITOTJIOIICHUSI aMMHUaKa,
Boiiessiemoro u3 0,5000r BemiecTBa, coepkKallero S MpoueHTOB a30Ta, YTOObI HA TUTPOBaHUE M30BITKA
kucaoThl pacxogonaiock 10,00mn 0,1000M pactBopa runpokcuaa HaTpus?

7. K pactBopy xmopara kamus npubasmwmm 50,00mn 0,1048M pactBOpa cymnbdara xernesa,
n30bITOK KoTOoporo orrutrpoBanu 20,00mn 0,09587M pactBopa KMnOs (f=1/5). Kakas macca KClOs3
COJIepKUTCS B pacTBOpe?

8. PaccumTaTh MaccoByo I0JI0 MEIM B PYyJi€, €CIu U3 HaBecku pyabl 0,6215r Meap nepesesu B
pacTBOp M 00AaBHIM K ITOMY PacTBOPY HOAWA Kaius. BeimenuBmiwmiics mon oTTutpoBayid 18,23mi
pacTBopa THOCYysIbdaTa HaTpus ¢ TUTPOM 110 kene3y 0,005789.

9. Cmech HuTpaTa Hatpusa U xyopuaa kaius maccou 0,9814r pacreopuwiu B 200,0m1 Boabsl. Ha
tutpoBanue 10,00mn momyueHHoro pactBopa 3atpatuin 10,30M1 pacTBopa HUTpaTa cepedpa ¢ TUTPOM
o xsopuay Hatpus 0,0035671/Mi1. BEIUucInTh MacCcoBYIO I0JII0 HUTpATa HATPUS B CMECH.

10. Mousipabie  KO3()PUIIMEHTH SKCTUHKIMM MOHOATHJICHaMHHa Tipu 785 m 728 oM
COCTaBIISIIOT €7851 = 1,67 ® €728,1 = 0,0932, a nustuinamuHa €7852 = 0,0446 u €7282 = 1,17. Boruuciaure
KOHIIEHTPALUIO (MOJIb/I) MOHO- U JUATUJIAMHHA B UX CMECH, €CIIM U3MEPEHHBIE MIPHU TEX KE YCIOBUAX
3HAYEHUS ONTHYCCKOU ioTHOCTH TipH [=1,0 cM paBHBL: A785=0,525, A723=0,715.

11. Jlanbl HecKoJIbKO coemuHeHwi: a) 1,2-muxmopatan; 6) 1,1,1-tpuxmoparan; B) 1,1,2-
TpuxjopaTas; I) 1,2,2-tpuxnopnponan; 1) 1,1,1,2-rerpaxnopnponad. Onumunre crnektp [IMP kaxnoro
U3 HUX 10 TUIany: 1) nmpeamnoiaraeMoe 4uciio TPYII CUTHAJIOB; 2) MyJIbTUIIIETHOCTh KaX/10r0 CUTHAJA.

12. Tlpu xouaencanmu aHwmHa ¢ ¢Qyphyporom CsH3OCHO oOpasyercs coennHEHHE
kpacHoro 1Beta C4H3OCH(CsH4NH2)2, MonspHbIit k03D (PHUIIMEHT SKCTUHKIMH KOTOporo mpu 518 HM
paBen 6,20-10*. ®ypbypon u ero NpOM3BOAHLIE IIPU KOHAEHCALMU C OEH3UAMHOM O0Opa3yloT
coeIMHeHus xKeIToro sera. [Ipu 413 HM MosspHbIe KO3()PUIMEHTH SKCTUHKIMK paBHb! 2,00 107 (115
dypbypona), 1,00-10° (s metundypdypona u apyrux mpou3BoaHbIX). Jas aHanmsa B3sam 100 M
obpasua, ororHanu Qypdypos U ero mpomsBojaHble B KoulOy BMecTuMocThio 500,0 M u 1oBenu 110
MeTku Bojoil. K ammkBoTre oO0bemom 5,00 Mi 100aBUIM TPUTOTOBICHHYIO CMECh PEaKTHUBOB,
COJIEpKALIYI0 aHWIMH, U pa3z6aBuin Boxoi 1o 20,00 M. u3MEpUIM ONTUYECKYIO IUIOTHOCTH MpH 518
M (0,525) B ktoBere /=1,0 cm. K npyroit anmukBore oobemoM 50,0 M1 100aBUIM COJISTHOKHCIIBIN
pactBop O6eH3uanHa U pazdasunu 10 100,0 M. M3mepunu ontuueckyro miaoTHOCTh pu 413 um (0,451)
B ktoBeTe/=5,0 cM. Brruncnure konuentpaiuto (mr/n) dypdypora (M(C4HzOCHO)=96,0854 r/monb) u
€ro Mpou3BOAHBIX B pacuere Ha MeTuiapypdypon (M(CsHsOCHO)=110,1158 r/n) B obpa3sie.

13. CxopocTh mNOTOKa Ta3a-HOcHTels renus cocraBaser 30 cm’/muH.  Omnpenenute
ylep)KuBaeMblii 00beM M TNPUBEICHHBIM yraepxuBaeMblii o0beM okcupa yriepora CO Ha AaHHOM
KOJIOHKE, €CJIH BpeMs yaepskuBaHus renust 40 c, okcuaa ymiepona — 6 MuH. ['enuii Ha TaHHON KOJIOHKE
MIPAKTUYECKH HE COPOUpyeTCs.

14. B anamusupyemoil npobe HaXoAsITCs METaH U OKCHJ yriepona. BpemeHna yaepxuBaHus
3THX COEIMHEHHMH Ha JJaHHOM Xpomarorpauyeckoil KOJOHKE paBHBI COOTBETCTBEHHO 5,50 u 7 MuH.
[IlnprHa NMUKOB Ha IOJIOBMHE UX BBICOTHI paBHAa COOTBETCTBEHHO 30 m 95 c¢. Ompenenure cTeneHb
paszenenus 3Tux BeniecTB. @opMa MUKOB OJIM3KAa KPUBOM HOPMAIBHOTO PaclpeeNICHHs.

15. Hlupuna ocHoBaHHUS Xpomarorpaduueckoro muka sTaHoia cocrasiser 20 mm. Yucio
TEOPETUYECKUX TAPENOK JUIsl 3TaHona onpeneneHo u paBHo 2000. CkopocTh IBHKEHHUS AMArPaMMHOMN
nenThl camornrcna 1200 MM/4. Beraucnure BpeMst yiep>KUBaHUs dTaHoIa (MUH).

16.  Bpluucnure 4nCiIO TEOPETUUECKUX TApEIOK JAHHOM KOJIOHKH Ul METAHOJIA, €CIIU BPEMS
YAEPKUBAHUS 3TOTO COECTUHEHHS 9 MHUH., HIMPUHA OCHOBAHMSI XpOMATOrpapuueckoro muka MeTaHoJa
cocranisger 10 MMm. CKOpOCTh IBHKEHUS AUArpaMMHON JIeHTs 600 Mm/4.

17. K 75 cm® 0,05 u muTpara meramna mpubaBumu 5 r karumonuta B H-¢popme. ITocne
YCTAHOBJICHHs PABHOBECHS KOHIIEHTpaIus yMeHbImunach 10 0,008 Mons/am>. Onpenenute 0OMEHHYIO
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€MKOCTb KaTHOHUTA (MMOJIB/T), TPUHUMAS MOJISIPHYIO MacCy KBUBaJIeHTa MeTayia 12 r/mMonb.

18.  UyBCTBUTENLHOCTh JETEKTOpa IO TEIIONPOBOAHOCTH cocTapiser 2-107° cm/Mr
Onenute, Kakol curHai 3auKcCHpyeT MOTEHIIMOMETP XpoMarorpada, eciid Ha AETeKTOp MOCTYIHT Ta3-
HOCHTeNb, cofepxanuii 10% (06.) npomnaHa.

19. IIpenen oOHapyKeHUs IeTeKTOpa MOHM3AIMH B IUIaMeHH cocTasisger 1,5-107° mr/c mo
nponany. Conepsxanue Oyrana B npode 107 %, o6bem 1mpobsl 1 cm’. D HEeKTHBHOCTD KONOHKH I
oyrana n = 1000 Teopernueckux tapenok. Bpems ynepkuBanus OyraHa 4 MHH, IDIOTHOCTh MapoB 2,7
mr/cm®. OLeHuTe, J0CTATOYHA I YyBCTBHTEIBLHOCTH TIpHOOpa Ul MaeHTH(UKAIUK OyTaHa B Hpobe.
[Ipenmnonaraercs, 4to npoda BBOAUTCS MPAKTUUYECKH MTHOBEHHO.

IIpumep OuJIeTa rocy1apcTBEHHOI0 3K3aMeHa

1. I'erepounkiabl ¢ OAHUM TreTEPOATOMOM: NATHYJIECHHBbIE (MUPPOJ, pypaH, THOGEH),
mecTu4jeHHble (mupuauH). OcodeHHOCTH XMMHU4Yeckoro crpoenusi. Ilonydyenme, cBoiicTBa,
NpuMeHeHHe.

3HaTh: OCOOCHHOCTH XHMHYECKOTO CTPOCHHUS apOMaTH4eCKOM T-CHCTEMBl TETEpPOILMKIIOB,
MIPOLIECCHI 3aMEIIEHUSI U TPUCOEAMHEHHUS, H30MEPHIO, METO/Ibl TIOTYUYCeHHs], (PU3HMUECKHE U XUMUUYECKUE
CBOMCTBA Ir€TEPOIMKIIOB, OCHOBHbIC HATIPABJICHUS MX HCIIOJIb30BAHNS.

YMeTh: MCHOIb30BaTh IMpPaBHJIa HOMEHKIATYPhl AJI COCTaBlICHUS (DOPMYS TeTEepOILUKIIOB IO
HA3BaHUIO, COCTABJIATh YPAaBHEHHS PEAKIIHIA C yIaCTHEM JaHHOTO KJIacca OPTaHUYEeCKUX COSIUHEHHM.

Bnajers: NpuUMEHATh TEOPETUYECKUE IMPEICTABICHUS OPraHUYEeCKON XUMHH A OObSICHEHUS
PEaKIMOHHONW CIIOCOOHOCTH W TPEACKa3aHUsl IJIABHOTO HANpPAaBICHUS pEaKIuil ¢ ydacTHeM
TeTEePOIIUKIIOB.

2. Ionsitue npoodbl. [loagroroBka odpasua k anaausy. Cpeansis npo6a. OToéop cpeaneit
npooObI KUAKOCTH, TBEPAOIro Tejaa (OAHOPOAHOIO W HEOJHOPOAHOro BelecTBa). Macca mpoobl.
PacTBopenue npodbI (B Bojie, B BOAHBIX PACTBOPAX KUCJIOT, B IPYTUX PacTBOPUTEINAX), 00padoTKa
NpoObI HACBIIEHHBIMU PACTBOPAMHU CO/IbI, MOTAIA HJIH ee CIJIABJIeHHe C COJISIMHU.

3Hatb: [IpencraButensHOCTh NMpoOBI; MpoOa W OOBEKT aHaiM3a; Mpoda M METOJ] aHalIu3a.
dakTopsl, 0OYCIOBJIMBAIOIINE pa3Mep U CHOCO0 OTOOpa mpencTaBUTENbHON TpoObl. OTOOP TPOO
TOMOTEHHOT'O M T'eTepOreHHOro cocraBa. CrocoObl MojyuyeHusl cpefHell MpoObl TBEPAbIX, KUIKUX U
ra3000pa3HBIX BEIIECTB; YCTPOWHCTBA W NMPHEMBI, UCTIOIb3yeMbIe TIPU 3TOM; NEpBHYHAsT 00pabOTKa |
XpaHeHHue npob; T03UPYIOIIHNE YCTPOHCTBA.

Ywmerb: OcHOBHBIE CMOCOOBI TepeBojia MpoObl B GopMy, HEOOXOAUMYIO NJIs JAHHOTO BHIA
aHaJiM3a: pacTBOPEHME B PA3IMYHBIX Cpelax; CIEeKaHue, CIUIaBICHHE, pa3joXKeHHEe IOJ JAeUCTBUEM
BBICOKUX TEMIIEpaTyp, JAaBlEHHs, BBICOKOYACTOTHOTO paspsaa; KOMOWHUPOBAHHE pPAa3INYHBIX
IIPUEMOB; OCOOEHHOCTH PA3JIOKEHHSI OPraHMUECKUX COeIMHEHHH

Braners: CnocoObl ycTpaHeHUSs M ydyeTa 3arpsA3HEHUM W MOTepb KOMIIOHEHTOB MPH
pOOOIOArOTOBKE.

3. Pemure 3anauy: Cmech HUTpaTa HaTpus U Xjopuaa kanus Maccoit 0,9814 r pactBopuiu B
200,0 mu Bombl. Ha tutpoBanue 10,00 mn mosydyenHoro pacrBopa 3artpatuiu 10,30 mu pactBopa
HUTparta cepedpa ¢ TutpoM 1o xjopuay Hatpus 0,003567 r/min. BeraucauTe MaccoByro J10J110 HUTpaTa
HaTpHUs B CMECH.

2.4 Ilnanupyemble pe3yabTaTbl 00y4deHHMs A (OpMHUPOBAHHMS KOMIETECHI U, YPOBHHU
c¢()opMHPOBAHHOCTH KOMIIETEHIMA U KPUTEPUH X OLlCHMBAHUS

IInanupyemsblie YpoBHM CHOPMHUPOBAHHOCTH KOMIIETEHUMHA M KPUTEPUH
pe3yJbTarThl MX OLlCHUBAHUSA
o0y4YeHudA
1 2 3
IHoporossii IToBBIICHHBIN Bbicokuiu
YK-1
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31 (YK-1.1) 3uame: meronsl, Nmeer oOmmine, HO HE 3nanus copmupoBansl, HO | CdhopMHUPOBaHBI TIOJIHBIE U
UCIIONB3yeMble B Kypcax CTPYKTYypPHPOBaHHBIE COZIepIKaT OTIEIbHBIC CHCTEMaTHYEeCKUe 3HAHUS
«O6mast  xuMust», «Xumus OCHOBBI 3HaHUH HE3HAYHUTeNIbHBIC TPOOEIIbI

KOMIUICKCHBIX ~ COCIMHCHUI»,

«Xumus JJIEMEHTOBY,

«OCHOBBI TEeXHUKH

1a00paTOPHEIX paboT»

32 (YK-1.1) 3namo: Nmeer obmue, HO HE 3uranns copmuposansl, Ho | CdhopMUPOBAHEI TOTHBIE H
OCHOBHBIE TIPUHIIMITBI CTPYKTYPHUPOBaHHbBIE CoZiepiKar OT/EeNbHbIE CHUCTEeMaTHYEeCKHE 3HAHUS
UCTIONB3yeMble B Kypcax OCHOBBI 3HaHUI HEe3HAaYMTeNIbHbIE IPOOEIIBI

«O6mass  xumusa», «XuUMUSL

KOMIUIEKCHBIX  COCJUHEHHI,

«XuMust JJIEMEHTOBY,

«OCHOBBI TEXHUKH

71a00paTOPHEIX paboT;

A (YK-1.2) Ymemo: HecdopmupoBannoe YactuaHO c(HOpMUPOBAHHOE [MomHOCTBIO
BBIOMPATh HUCTOYHHKH YMCHHUE YMEHHeE, colieprkaniee c(hopMHPOBaHHOE YMEHHE

HHQOPMALMK U PEIICHUS
MIOCTaBJICHHBIX 33Ja4

OTACIIBHBIC HpO6eJ’ILI

v2 (YK-1.2) Ymems:
HAaXOIWUTh ITyTH PEIICHUS IS
aHaju3a, npu IIOMOIIA
MO3TAIIHOTO peueHus
MOCTaBJICHHOM 3aJ]a4H.

Hecdopmuposannoe YacTuuHO chOpMHUPOBAHHOES
YMCHHUE YMEHHe, colieprKaniee
OTJeNbHBIC TPOOEITBI

ITonmaoCTBIO
c(hopMHUpPOBaHHOE YMEHHE

B1 (YK-1.3) Bnaoems: HecdopmupoBanusie YactuuHO ITomHOCTBIO
BBISIBIICHHEM HayYIHBIX HaBBIKH c(OpMHUpPOBaHHbIEC HABBIKH, c(opMHUpOBaHHbIE
npobieM M HCHOJIB30BAaHUEM coJiepKale OTeJIbHbIC CHCTeMaTH4YeCKHe HaBBIKH
aJIeKBaTHBIX METOJIOB I HX npoOenbI
pELICHUSL.
B2 (YK-1.3) mnpumeHeHuewM, HecdopmupoBarnusie YactuuHo [onHocTbio
MOJyYCHHOTO  3HAaHHA, B HaBBIKH c(OpMHUpPOBaHHbIEC HABBIKH, copMHUpOBaHHbIE
3aBHCHUMOCTH oT COJICpIKaIlie OTACIbHBIC CHCTEMAaTHIECKUE HaBBIKU
MIOCTaBJICHHOH 3a1a4H Ipo0eIs
Bl (VK-1.4) BeIABICHHEM HecdopmupopaHnusie YactuuHo [HonHocTbO
BO3MOXKHBIX BapHaHTOB HaBBIKH c(OpMHUpPOBaHHbIE HABBIKH, c(opMHUpPOBaHHEIE
pemeHus TIOCTABIICHHON CoJIeprKalliie OT/AeIbHbIC CHCTEeMaTHYEeCKNE HaBBIKU
3aauu. poOeb
B2 (YK-1.4) cnocoOHOCTBIO HecdopmupoBanusie YacTuuHO ITonHoCTBIO
apryMEeHTHPOBAaHHO HaBBIKU c(hopMHpOBaHHBIEC HABBIKH, c(hopMHpOBaHHBIE
OIICHMBATh JOCTOMHCTBA W coJiepIKaIie OTeIbHbIC CHCTEMaTH4YEeCKHE HaBBIKH
HEeJ0CTaTKU Pa3IHYHBIX pooeb
BapHaHTOB pelIeHus
MIOCTaBJICHHOH 3a1a4H

YK-2
31 (VK-2.1) 3uams: npaBoBbIC Nmeer obmue, HO HE 3uranus chopmupoBansl, Ho | ChopMUPOBAHEI TOTHBIC H
HOPMBI peanu3anuu CTPYKTYpPHUPOBaHHEIE COJIepKAT OTAETIbHbIC CHUCTEMaTHYECKHE 3HAHUS
TIe1arOrMYeCcKoi OCHOBBI 3HAaHHUH HE3HAYNTEIbHBIE TPOOEITBI
JeSITeIbHOCTH U 00pa30BaHu;
OCHOBHBIE  3aKOHOJATEIHHBIE
aKTHI () BOIIPOCAM
obpa3oBaHus; MIPHUHITUITBL
(opMHpOBaHUST HOPMAaTHBHO-
IIPaBOBOTO obecrieueHus
oOpazoBanust B Poccwuiickoit
denepanuun
V1 (YK-2.2) Ymemn: HechopmupoBanHoe YacTnaHo ChOpMUPOBAHHOE IomHOCTBIO
aHAIU3UPOBATh HOPMATUBHYIO yMeHue YMEHHE, cozepKallee c(hOopMUPOBaHHOE YMEHHE

JIOKYMCHTAITHIO,
HEO0OXOIUMYIO JUTST
JOCTHXKCHUS uenef/'I IIPpOCKTa B
npodeccruoHaTbLHOM

JCATCIBHOCTH, BbIIBUT'ATh

OTACJIBHBIC Hp06€J'H>I
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HECTaHJAPTHBIE TOAXOIBI B
paMKax IMpOoeKTa.

B1 (YK-2.3) Bnaoems: Hecdopmuposanusie YactuaHO [MomHOCTBIO
oTbopoM  cmoco0OB A HaBBIKH c(opMHIpOBaHHBIC HABBIKH, c(hopMHpOBaHHBIE
peneHus MIOCTABJICHHBIX cozepIKalKe OTACTbHBIC CHCTEMATHYECKHE HAaBBIKH
3aJa4y B paMKax pealu3aliu poOeIIBl
IPOEKTA.
B1 (YK-2.4) Bmageer: Hecdopmuposanusie YactuaHO [MomHOCTBIO
crocobamMn W TIpueMaMu HaBBIKH c(opMHpOBaHHBIC HABBIKH, c(hopMHpOBaHHBIE
NIPEJCTaBICHUSI PE3yJIbTaTOB coJIeprKalliie OT/AeIbHbIC CHCTEeMaTHYEeCKUE HaBBIKU
pelieHus 3ajad B paMKax po0eITsI
LIeJI IPOEKTa

VK-3

31 (VK-3.1) 3uamo:
OCHOBHBIE MPUHIIUIBI PaOOThI

Hmeer oOmrue, HO HE
CTPYKTYPHUPOBaHHbBIE

3uranus copMupoBaHbI, HO
COZIePIKaT OTIEIbHBIC

CchopmupoBaHbI IOJHBIE T
CHCTEMaTHYeCKUe 3HAHUS

B KOJUIGKTHBE; OCHOBHBIC OCHOBBI 3HaHUH HE3HAYHUTeNbHBIC TPOOEIIbI

XapaKTePUCTUKH

s dexTuBHON KOMaHIHON

paboTHI.

Y1 (YK-3.2) Ymems: HechopmupoBanHoe YacTtuiHo chOpMUpPOBAHHOE [MonHOCTBIO
ONpeseNiaTh CBOK pOJIb B yMeHHe yMeHHe, coJiepiKaliee c(hOopMUPOBaHHOE YMEHHE
KOMaHJC, a TakK XKC CTHIIb OTACJIBHBIC HpOGeHLI

YIPaBICHUA IPU BBIIIOJIHEHUHU

MPOCKTOB B chepe

npodeccHoHaNBEHOI

JeATSIbHOCTH.

B1 (YK-3.3) Bnaoems: HecdopmupoBarnusie YactuaHO [MomHOCTBIO
HaBBIKAMH OpraHU3allMd M HaBBIKH copMHpOBaHHBIC HABHIKH, copMHpPOBaHHBIC
yIpaBJICHUS TBOPYECKUM cozepIKalKe OTACTbHBIC CHCTEMAaTHYECKHE HABBIKH
KOJUIEKTHBOM npu npoOeIIbl

BBINIOJIHCHUU 3ajad B cdepe

npodeccrnoHanbHOM

JIeSITEIbHOCTH.

4! (YK-3.4) YwMmeer: HecdopmupoBanusie YactuuHo ITomHOCTBIO
NPENCTABIATE  NPE3ECHTALUIO HaBBIKU c(hopMHpPOBaHHBIEC HABBIKH, c(hopMHpPOBaHHBIE
pe3ynbTaToB paboTsl coJIeprKalliie OT/AeIbHbIE CHCTEMATHYECKHE HABBIKH
KOMaH/IBI. pooeb

Bmageer: HaBblkamMu oOMeHa
nHpOpManuel ¢  WICHAMH
KOMaH/IBI.

YK-+4

31 (YK-4.1) 3nams: npaBuna
KOMMYHHMKAallUd B YCTHOM U

Hmeet ob1iue, HO HE
CTPYKTYpHUPOBaHHBIE

3HaHus chopMUPOBaAHEI, HO
cofiepKaT OT/AENbHbIE

CdhopMupoBaHbI MOJHBIC U
CHCTEMAaTHYECKHE 3HAHKS

nucbMeHHOH — ¢opmax  Ha OCHOBBI 3HaHUI HEe3HAYNTEIbHBIE TPOOEITBI

PYCCKOM U HMHOCTPaHHOM

SA3bIKaX

Vi (YK-4.2) Ymemo: HecdopmupoBannoe YactuaHO c(HOpPMUPOBAHHOE ITomHOCTBIO
UCIIONIb30BaTh SI3BIKOBBIE yMeHHe YMEHHe, coJiepiKaliiee c(hOopMUPOBaHHOE YMEHHE
CpeAcTBa B COOTBETCTBHU C OTZENbHBIE TPOOEIIBI

IIpaBUJIaMA peueBoii

KyJIbTYpBl, a TaKk Xe JuIs

CO3JIaHus MHCbMEHHBIX

TEKCTOB Ppa3IMUHBIX CTHIICH

peun.

Bl (YK-4.3) Bnaoemy: Hecdopmupopanusie YactuaHO [omHOCTBIO
HaBBbIKAMU MHUCHMEHHOM )5 HaBbIKH C(i)OpMI/IpOBaHHLIe HaBBIKH, Cq)OpMI/IpOBaHHBIe
yCTHOI\;I KOMMYHUKaIINU Ha COACPIKAIUEC OTACIIBHBIC CHUCTCMAaTUYCCKHUC HABBIKH
PYCCKOM W HHOCTPAHHBIX TPOOEITBI

SA3BIKaxX

Bl (YK-4.4) Bnaneer: Hecdopmuposanusie YacTuuHO ITonHocThIO
HaBBIKAMU JI€J10BOH HAaBBIKU c(hopMHpOBAHHBIC HABBIKH, chopMHpOBaHHBIE
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NnepenrcKu Ha pyCcCKOM

COoACpIKalUe OTACIbHbIC

CUCTCMAaTUYCCKUC HaBbIKH

MHOCTPaHHOM(BIX) sI3bIKe(axX) TIPOOEITBI
A (YK-4.5) YwMmeer: Hecdopmuposanusie YactuaHO [MomHOCTBIO
OCYILECTBIIATh TIOHCK HaBBIKH copMUpPOBAaHHbIEC HABBIKH, chopMUpOBaHHbIE
HEOOXOMUMOH  MH(OPMALUH COJIepIKaIlie OTACIbHBIC CHCTEMaTHIECKUE HABBIKU
TUTS perieHus IpoOeTIBI
KOMMYHHUKAaTUBHBIX 3alad C
MIPUMEHEHUEM
HHPOPMAaLMOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTUil

YK-§
31 (YK-5.1) 3namo: Nmeer obmue, HO HE 3uranns copmuponansl, Ho | CdhopMUPOBAHEI TOTHBIC H
STHOKYJIbTYPHBIC u CTPYKTYPHPOBaHHBIC cofiepKaT OTAENIbHbIC CHCTEMAaTHYECKHE 3HAHMS
KOH(eCCHOHAIbHBIE OCHOBBI 3HaHUH HE3HAYHUTEIbHbIE TPOOEIIBI
0COOEHHOCTH Pa3ITUYHBIX
HapOJHOCTEH.
A (YK-5.2) Ymemo: HecdopmupoBannoe YactuaHO c(hOpMUPOBAHHOE [MomHOCTBIO
BBICTPaMBaTh paboty B yMeHHe yMEHHe, coJiepiKaliee c(hOopMUPOBaHHOE YMEHHE
KOMaH/je c yueToM OTZENbHBIE TPOOEITBI
STHOKYJIbTYPHBIX U
KOH(ECCHOHATBHBIX
0COOEHHOCTEH ee YICHOB.
B1 (YK-5.3) Bnaoems: HecdopmupoBanHsie YacTuuHO ITonHOCTBIO
HaBBIKAMU OpraHu3alHu HaBBIKH cOopMUpPOBaHHbIEC HABBIKH, copMHUpOBaHHbIE
3¢ (HEKTUBHOTO  KOMaHIHOTO COJICpIKaIlie OTACIbHBIC CHCTEMAaTHIECKUE HaBBIKU
B3aMMOJICHCTBUS C  y4ETOM Ipo0eIsI
STHOKYJBTYPHBIX "
KOH(ECCHOHAIBHBIX
0CO0EHHOCTEH TIroei

YK-6
31 (YK-6.1) 3unamp: Nmeet oOmiune, HO HE 3uanwus copmupoBanbl, HO | CdhopMUPOBaHBI MOJIHBIE U

NMPUHOUIIBI CaMOpa3BUTUA U

CTPYKTYPUPOBAHHBIE

coacpKaT OTACIIbHBIC

CHCTCMATUYCCKHUEC 3HAHUA

caMmopeanu3aliy;  CIOCOOBI OCHOBBI 3HaHUH HE3HAYHUTeNIbHBIC TPOOEIIbI

CaMOOLICHKU COOCTBEHHOM

JeATEIbHOCTH.

Vi (VK-6.2) Ymemo: HecdopmupoBannoe YactuaHO c(hOpMUPOBAHHOE [MomHOCTBIO
BBICTpanBaTh nporpammy yMeHHe YMEHHe, colieprKaniee chopMHPOBaHHOE YMEHHE
CaMOpa3BUTHS; OLICHHUBATh OT/IeNIbHBIE TPOOEIIBI

HEOOXOAUMBIE PEeCypeChl  JUIs

caMOpa3BUTHUS u

camopeaan3anuu B

npodeccrnoHanbHOM

JIeSITEIbHOCTH.

B1 (YK-6.3) Bnaoems: HecdopmupoBanusie YactuuHo ITomHOCTBIO
HaBBIKAMHU BBICTpauBaHUs HaBbIKH c(OpMHUpPOBaHHbIE HABBIKH, c(opMHUpOBaHHbIE
TPaeKTOPUH cozIepIKalKe OTCTbHBIC CHCTEMATHYECKHE HABBIKH
npodeccrnoHambHOM poOeIBI

JESTeNbHOCTH  C  y4eTOM

JUYHBIX BO3MOXXHOCTEH U
pacmpesieieHueM BpPEMEHHBIX
MHQOPMALMOHHBIX PECYPCOB.

YK-7

31 (YK-7.1)
OnoIMHAMHWYECKHe
0COOCHHOCTH M COJEpKaHUs
¢busHIecKux yIpaXHEHHH,
OCHOBBI HX HCIIOJIb30BaHUS B
pemeHny 3agad (U3MIECKOro
pasBUTUSL W YKpEIUICHHSA
3/I0POBBSI;  MHAWBUyaJbHBIC

3names:

Hmeer oOurue, HO HE
CTPYKTYpUPOBAHHEIE
OCHOBBI 3HaHUH

3Hanus chopMupoOBaHbI, HO
cofiepKaT OTHAENbHBIE
HEe3HAaYMTeNbHbIE POOEIIbI

CdopmupoBaHbI MOJHEIE U
CHCTEMATHUYCCKUE 3HAHUS
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CIOCOOBI KOHTPOJIS 3a

pa3BUTHEM aIalITUBHBIX
CBOMCTB opraHusma,
YKpEIUICHAE  3J0pOBbSI W
TIOBEIIIICHHE ¢du3naeckoit
MOJTOTOBICHHOCTH; CIOCOOBI
OpraHM3aIiA

CaMOCTOSTENBHBIX 3aHATHH
(bU3MYECKUMH  yITPaKHEHUSIMH
C pasHOi (YHKIMOHAIBLHON
HaIIPABJIICHHOCTBIO,  IIPaBHIIA
HCIOJIb30BaHUSL CIIOPTUBHOI'O
WHBEHTaps U 00OpyIOBaHHMS,
TIPHHIUIIBL CO3/1aHusA
IIPOCTENIINX CHOPTHUBHBIX
COOPYKEHUH U IJIOUIAJ0K.

Y1 (VK-7.2) Ymems:
TEXHIYICCKH TIPaBHIHHO
OCYIICCTBIIATh JBUTATCIHHBIC
JecTBUs  M30paHHOTO BHUIA
CIIOPTHBHOM  CIICIMAJIM3AIINY,
HCIOB30BaTh UX B YCIOBHSIX
COpEBHOBATEIBLHOMN
JCSITeJIBHOCTA W OPTaHHU3alnu
COOCTBEHHOTO JIOCyTa;
KOHTPOJIHPOBATH u
peryIupoBarthb
(YHKIMOHATIBHOE COCTOSHHE
OpraHn3Ma IIpH BBIIOJTHEHUH
¢busmIecKux yOpakHEHUH,
noOuBaTHCS
03/10pOBUTENBHOTO A deKTa nu
COBEPIIICHCTBOBAHUS
(busngeckux KOHTUIIUH;
YIPaBJIATH CBOUMH 3MOIMSIMHU,
3¢ peKTUBHO
B3aMMOJIEHCTBOBATH c
KOJIJIETaMH, BIIAJICTh
KYJIBTypOi OOIIEHUS

HecdopmupoBannoe
YMCHHUE

YactuaHO c(HOpMUPOBAHHOE

yMeHHe, coJiepiKaliee
OT/ENbHBIE MTPOOEITBI

IomHOCTBIO
c(hopMHUpPOBAHHOE YMEHHUE

Bl (VK-7.3) Bnraoeme:
Bnaneer: HABBIKAMU
MOJIb30BAHUSI  COBPEMEHHBIM
CHOPTHBHBIM HMHBEHTapeM U

000pyI0BaHUEM,

CrHeluaIbHbIMU TEXHUUECKUMHU
cpeacTBaMHU c LEJbIO
MOBBIICHUST 3P PEKTUBHOCTH
CaMOCTOSITENBHBIX tdhopm
3aHATUH ¢bu3nIecKoi
KyJIbTYPOU; NpaBHIAMH
6e30macHoOCTH U

NpOoQHIaKTUKK TpaBMaTH3Ma
Ha 3aHATHSAX (U3UUECKUMU
YIpaXHEHUSIMH, OKa3aHus
NepBO TIOMOILM TP TpaBMax
1 HECYACTHBIX CIIyJasx

HecdopmupoBanusie
HaBBIKH

YactuyHo
c(hopMHUpOBaHHBIC HABBIKH,
coJiepyKaIie OTAeIEHBIC
TpoOeIIBI

ITonHOCTRIO
c(opMHpPOBaHHBIE
CHCTEMATHYECKHE HABBIKU

YK-8

31 (VK-8.1) 3uams: ocHOBBI
OXpaHBl TpyJAa, 0e30MacHOCTH

KHU3HEEATSILHOCTH;
BO3MOXHbBIE MOCJIEACTBUS
aBapuii, KaracTpod,

Hmeer oOurue, HO HE
CTPYKTYPHPOBaHHEIC
OCHOBBI 3HaHUH

3HaHus chopMupoOBaHbI, HO

coaepKaT OTACIIbHBIC
HC3HAYUTCJIBHBIC np06em,1

CdopmMupoBaHbI MOJIHEIE U
CHUCTEMATHUYECKUE 3HAHUS
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CTUXMIHBIX O€ICTBUIA.

V1 (YK-8.2) Ymemp: HechopmuposanHoe YacTuaHo ChOpMUpPOBAHHOE IonHOCTBIO
MIPUMEHSTH cpencTBa yMEHHE YMEHHE, coJlepiKaliee c(hopMHUPOBAHHOE yMEHHE
HMHIVBHIYaJIbHON u OTAENBHBIE TPOOEITBI

KOJUIEKTUBHOW  3alllUTHl  OT

IIPOU3BOICTBEHHBIX

BpEOHOCTE M  OMNACHOCTEI;

OCYIIECTBIISITH ~ MEPOIPUSITHS

o 3aIIuTe HaceJeHus,

IepcoHana U TEPPUTOPUH OT

Ype3BbIYAlHbIX CUTyalun

TEXHOT€HHOTO U TPHPOIHOTO

XapakTepa.

B1 (YK-8.3) Bnaoemy: HecdopmupoBanusie YactuuHO ITomHOCTBIO
IpueMaMH OKa3aHUs MepBOi HaBBIKU c(OpMHUpPOBaHHbIE HABBIKH, c(OopMHUpOBaHHEIE
TTOMOIIIH; OCHOBHBIMH COJIepIKaIliie OTACIbHBIC CHCTEMaTHIECKUE HABBIKU
METOJaMH 3aIlUTHl JKU3HH U TIpo0eITsI

3/I0POBBSI B YCIIOBUSX

Ype3BbIYAHBIX CUTYaLUH,

OKa3aHus camo- "

B3aMMOIIOMOIIIH.

31 (YK-8.4) 3naer: mpasuia HecdopmupoBanHsie YactuuHO ITomHOCTBIO
MTOBEACHUS npu HaBBIKH c(OpMHUpPOBaHHbIE HABBIKH, c(opMHUpOBaHHbIE
BO3HUKHOBEHUU coJiepKale OTeIbHbIC CUCTeMaTH4YeCKHe HaBBIKU
4Ype3BbIYalHBIX CHUTyalud U npoOenbI

BOCHHBIX KOH(IMKTaX

B1 (YK-8.4) Bnaneer HecdopmupoBanusie YactuyHo ITonHoCTBIO
IIpUeMaMH OKa3aHMs IepBOH HaBBIKH c(OopMHUpPOBaHHbIE HABBIKH, c(opMHUpOBaHHbIE

oMo npu BO3HUKHOBCHHUU
‘IpeBBBI‘IaﬁHBIX CUTyalusax H
BOCHHBIX KOH(I)J'II/IKTaX

coZIepIKaIKe OTACTbHBIC
TIpOOEIIBI

CUCTCMATHUYCCKHUEC HaBbIKH

YK-9

Hmeet obuiue, HO HE
CTPYKTYPHPOBAHHEIE
OCHOBBI 3HAHUM

3HaHus chopMUPOBAHEI, HO
COJIepKAT OTAETIbHbIC
HE3HAYUTENbHBIE TPOOEITBI

CdhopMupoBaHbI MOJIHBIC U
CHCTEMATHYECKHE 3HAHKS

31 (YK-9.1) 3Haer:
MIPHUHIUIIBI
(GYHKITHOHUPOBAHUS
SKOHOMHUKH "
9KOHOMHYECKOTO Pa3BUTHS

vi (VK-9.1) YwMmeer:
HCIIOJIb30BaTh MPUHIIHIIBI
(bYHKIMOHUPOBAHHUS

OKOHOMHUKH B 1P aKTHYEeCKOU
JCATCIIBHOCTH

HecdopmupoBannoe
yMeHHe

YactuuHo chopmupoBaHHOE
YMEHHE, coJiepiKaiiee
OTJIEIBHBIC IPOOEITBI

ITonmHOCTBIO
c(hopMHUpOBaHHOE YMEHHE

31 (VK-9.2) 3mHaer: MeTomabl
JIMYHOTO JKOHOMHYECKOTO H
(MHAHCOBOTO  IJIAHUPOBAHMUS
JUISL TOCTHYKEHUST TEKYIIHX H

Hmeer oOmue, HO He
CTPYKTYPHUPOBAHHbBIE
OCHOBBI 3HAHUH

3HaHus chopMUpOBaHEI, HO
COJIepKAaT OTHEIHHEIC
HE3HAYUTENbHBIE TPOOEITBI

CdopmupoBaHbI TIOJIHBIE U
CHCTEeMaTHYECKHE 3HAHUS

JIOJITOCPOYHBIX  (PMHAHCOBBIX
nenen
B1 (VK-9.2) Bnaneer: Hecdopmupopanusie YacTuuHO ITonHocThIO
HaBBIKAMHU HCIIOJIb30BaHUs HaBBIKU c(OpMHUpPOBaHHbIC HABBIKH, chopMHUpOBaHHbIE
(DMHAHCOBBIX HMHCTPYMEHTOB CoJIepIKallie OTAEIbHbIE CHCTEeMaTHYECKHE HABBIKU
JUIL  yTIpaBICHHUS JTHYHBIMH Ipo0eITsI
(uHaHCAMH

YK-10
31 (YK-10.1) 3Haer: Hmeet oO1iue, HO He 3Hanwus chopmupoBansl, HO | ChopmupoBaHBI OTHBIC U
[IPaBOBBIC HOPMbBI M 3a/1a4M B CTPYKTYPHUPOBAHHbBIE COZIepIKaT OT/ENbHbIE CHUCTEeMAaTHYECKHE 3HAHHS

chepe MIPOTHBOICHCTBUS
SKCTPEMH3MY,  TEPPOPHU3MY,
KOPPYNIIHOHHOMY MOBEJEHUIO
B Poccuiickoii ®enepanuu

OCHOBBI 3HAaHUN

HE3HAYUTENbHBIEC TPOOEITBI

Yl (YK-10.2) Ymeert:

HecdopmupoBannoe

YactuaHOo cHOpMUPOBAHHOE

ITosmHOCTRIO
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AHAJIM3UPOBATH (baxTopbl yMeHHe yYMEHHe, coJiepiKaliiee c(hopMUpPOBaHHOE yMEHHE
(hopmupoBaHus OTJIETbHBIE TIPOOETIHI

KOPPYIIIHOHHOTO TIOBEICHUS

U ONpefeNsiTh ero BHIEI

MIPOTUBOAECHCTBOBATh

SKCTPEMH3MY U TEPPOPHUIMY

B1 (YK-10.3)  Brapneer: Hecdopmuposanusie YactuaHO [MomHOCTBIO
HHCTPYMEHTAMH W METOJaMH HaBBIKH c(opMHpOBaHHBIC HABBIKH, c(hopMHpOBaHHBIE

HETEpNUMOTO OTHOIIEHUS K
KOPPYNIMOHHOMY MOBEACHUIO
u ero IIPECEUEHHIO,
MIPOTUBOAECHCTBUSA
SKCTPEMU3MY U TEPPOPUIMY

coJIeprKalliie OT/AeIbHbIC
po0eITsI

CUCTCMAaTUYCCKUC HaBbIKH

OIIK-6

Hmeer o0Omrue, HO HE
CTPYKTYpHPOBaHHEIE
OCHOBBI 3HAaHUH

3uranus chopMupoBaHbI, HO
COZIepIKaT OTIEIbHBIC
HE3HaYHUTeNIbHBIC TPOOEIIbI

CchopmMupoBaHbI OJIHBIE T
CHCTEMaTHYeCKUe 3HAHHS

31 (OIIK-6.1) 3uname:
TIPUHIAIIBI COCTaBIICHUS
oTyera o mpobieme
HCCJIEIOBAaHHUSI HAa PYCCKOM
SI3BIKE

32 (OIIK-6.2) 3namo:
Haunbosee 3HAYUMBIE u
CyLIECTBEHHBIE  PaboOTHl IO

uccieayeMmoit npobieme

Hmeet ob61iue, HO He
CTPYKTYpHpPOBaHHEIE
OCHOBBI 3HaHUK

3HaHus chopMHUPOBaHbI, HO
COJIepKAaT OTAEIbHbIE
HE3HAYUTENbHBIE TPOOEITbI

CdhopMupoBaHbI MOJIHBIC U
CHCTEMaTHYECKHUE 3HAHKS

33 (OIIK-6.3) 3uname:
MPUHIIUTIBI COCTaBIICHUS
TE3UCOB JIOKJIa/Ia 10 TpodiieMe
HCCICOBAHHUS  XHUMHYECKON
HAMpPABICHHOCTH HA PYCCKOM
U aHTJIMHACKOM SI3bIKaX

Hmeer oO1mue, HO He
CTPYKTYpHPOBaHHEIE
OCHOBBI 3HaHUH

3HaHus chOpMHUPOBAHEI, HO
cofieprKaT OT/AENbHbIE
HE3HAYHUTENbHbIE IPOOEIIHI

CdopMupoBaHbI TIOJIHBIE U
CHCTEMaTHYECKHE 3HAHMS

34 (OIIK-6.4) 3uname:
TTPUHIUIIBI COCTaBJICHUS
IIpe3eHTalMu 10 Tpobieme

HCCNIEIOBAHUS Ha PYCCKOM U
AHTJIMHUCKOM SI3bIKaX;

Hmeer o0Omue, HO He
CTPYKTYPHUPOBaHHBIC
OCHOBBI 3HAHUH

3naHus copMupOBaHEI, HO
COJIepKAaT OTAEIbHbIC
HE3HAYUTENIbHBIE TPOOEITBI

CdopMupoBaHbI TIOJIHBIE U
CHUCTEMaTHUYECKHE 3HAHUS

Y1 (OIIK-6.1) Ymemes: Hecdhopmuposannoe YactuuHo chopmupoBaHHOE [TonHOCTBIO
IPaMOTHO CTPOMTH JAOKNAJ IO yMEHUe YMEHHE, cozieprKaliee c(hOopMUPOBaHHOE YMEHHE
npobieme, apryMEeHTHPOBAaHO OTAENbHBIC TPOOEIIBI

OTBEYAThH Ha BOIIPOCHI;

OCYWIECTBJISITH ~ JMaJior  Ha

PYCCKOM SI3BIKE.

y2 (OITK-6.2) Ymems: HecdopmupoBannoe YactuaHO c(hOpMUPOBAHHOE [MomHOCTBIO
oopMIIATH CIpPaBOYHO- yMeHHe YMEHHe, coJiepiKaliee c(hopMHUPOBaHHOE yMEHHE
oubimorpaduveckuii anmapar; OTJIEIBHBIC IPOOEITBI

110JIb30BaThCs CIIPABOYHOM

JIUTEPATYPOI; 000CHOBATH

aKTyaJIbHOCTh TEMBI

HCCIICIOBAHMS;,  OIPEIeNATh

0OBEKTHI u peaMeT

HCCIICIOBAHMUA, KOPPEKTHO

c(hopMyIHpOBaTH e

HCCIeJOBaHMs

v3 (OIIK-6.3) Ymemn: HechopmupoBanHoe YacTnaHo ChOpPMUPOBAHHOE IomHOCTBIO
IPaMOTHO  CTPOUTH  TE3UCHI yMeHHe YMEHHe, coJiepiKaliiee c(hOopMUPOBaHHOE YMEHHE
JOKJIana,  apryMEHTHPOBAHO OTZENbHBIE TPOOEIIBI

OTBEYaThH Ha BOIIPOCHI;

OCYWIECTBJISITH ~ JHAJIOT  TI0

npoOieme WCCIIETIOBAHUS

XUMUYECKOW HaIpaBJIEHHOCTH
Ha PYCCKOM M aHIVIMHCKOM
SI3bIKAX;
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V4 (OITK-6.4) Ymemy: HecdopmupoBanHoe YacTiyHO COPMHUPOBAHHOE [HonHocThiO
TPaMOTHO CTPOUTH AOKJIA[ II0 yMEHHE YMEHHE, coJlepiKaliee c(hopMHUPOBAHHOE yMEHHE
mpobiemMe, apryMEeHTHPOBAHO OTJIeNBHBIC TIPOOEITHI

OTBEYAThH Ha BOIIPOCHI;

OCYWIECTBJISITH ~ JHAIOT B

mpouecce IIpe3eHTaIN

PE3yNbTATOB AESTEIBHOCTH Ha

pycckoM 5 AHTJIUHCKOM

SI3BIKAX.

Bl (OIIK-6.1) Bnraoempo: HecdopmupoBanusie Yactuyno ITonHOCTBIO
HaBbIKAMH aHajM3a Hay4HO- HaBBIKU c(OpMHUpPOBaHHbIE HABBIKH, c(OopMHUpPOBaHHEIE
TEXHHYECKOH nHpopManuu u coJIeprKalliie OT/AeIbHbIC CHCTEeMaTHYEeCKUE HaBBIKU
CpaBHEHUSI OTEYECTBEHHOTO M po0eITsI

3apyOCIKHOIO  ONbITA  TIPHU

OTBETE Ha IIOCTABJIICHHBIEC IIO

mpobieme BOTIPOCHI Ha

PYCCKOM SI3bIKE

B2 (OIIK-6.2) Bnradems: HecdopmupoBarnusie YactuaHO [MomHOCTBIO
crocobamMu  OpHEHTallMd B HaBBIKH c(OpMHUpPOBAHHbIEC HABBIKH, chopMUpOBaHHbIC
podeCcCHOHANBHBIX COJIepIKaIlie OTACIbHBIC CHCTEMAaTHIECKUE HaBBIKU
HUCTOYHUKAX HHpOpPMALTUU po0ebI

(>xypHaJIBL, CalThl,

o0pazoBaresibHbIe OPTaJIbI)

B3 (OIIK-6.3) Bnaodems: HecdopmupoBanusie YactuuHO ITomHOCTBIO
HaBbIKAMH aHajM3a Hay4HO- HaBBIKU c(OpMHUpPOBaHHbIEC HABBIKH, c(opMHUpOBaHHbIE
TEXHHYECKOH  HH(popMauu coJIeprKalliie OTACIbHbIC CHCTEeMaTHYEeCKUE HaBBIKU
XMMHUUYECKOIl HaIrpaBIeHHOCTH npoOenbI

U CpPaBHEHHS OTEYECTBEHHOTO

U 3apyOeXHOrO OIbITa NpHU

COCTaBJICHUH TE3HCOB JIOKJIA/a

Ha PYCCKOM M aHIJIMHCKOM

SI3BIKAX.

B4 (OIIK-6.4) Bnradems: Hecdopmuposanusie YactuaHO [MomHOCTBIO
HaBbIKAMH aHajJHM3a Hay4HO- HaBBIKH c(OpMHUpPOBAHHbIE HABBIKH, c(OopMHUpPOBaHHEIE

TEXHUYECKO HHpopManuu u
CpaBHCHHA OTCYCCTBCHHOI'O U
3apy0eXHOr0  OmbITa  MPHU
NPE/ICTABICHUN TPE3eHTAINN
Ha pPYCCKOM H aHIVIMICKOM
sI3bIKaX.

coJIeprKallie OTAeIbHbIE
poOeITbI

CUCTCMAaTHUYCCKUC HABBIKH

K-2

31 (IIK-2.1) 3uams: xax
MIPOBOJIUTH MEPBUYHBIN TTOUCK

Hmeer oOmue, HO He
CTPYKTYPHUPOBaHHBIC

3HaHus chOpMHUPOBAHEI, HO
cofiepKaT OT/AENbHbIE

CdopmupoBaHbI TIOJIHBIE U
CHUCTEMaTHYECKHE 3HAHUS

nHdopmanmu 1O  3aJaHHON OCHOBBI 3HaHUI HE3HAYNTEIbHBIE TPOOEITBI
TEMAaTHKe
Vi (IIK-2.1) Ymems: HecdopmupoBannoe YactuaHO c(HOpPMUPOBAHHOE ITomHOCTBIO
BBIOMpATH WUCTOYHUKHU yMeHHe yMeHHe, cojiepKaliiee c(hopMUPOBaHHOE YMEHHE
HHGOpMAaUU IS PeHIeHHS OTJeNbHBIC TPOOEITHI
NIOCTaBJIEHHOM 334K
V2 (IIK-2.2) Ymems: Ymeert: HecdopmupoBannoe YactuaHO c(HOpMUPOBAHHOE IomHOCTBIO
aHaJIM3UPOBaTh MH(OPMAIHIO yMeHHe yYMEHHe, coJiepiKaliiee c(hopMUPOBaHHOE YMEHHE
10 3a/JlaHHOM TEeMaTHKe C OTAENbHBIE TPOOEIIBI
HCTIOJIb30BAaHUEM PA3JIMYHBIX
0a3 TaHHBIX

Bl (IIK-2.1) HecdopmupoBanusie YactuuHO IomHOCTBIO
Bnaoems: TIOMCKOM HaBBIKU c(OpMHUpPOBaHHbIE HABBIKH, c(OpMHUpPOBaHHEIE

TIepBUYHOI HHpOpManu

coJlepIKaIie OTCIIEHBIC
TPOOEITBI

CUCTCMAaTUYCCKUC HaBbIKH

IIK-5

31 (IIK-5.1) 3nams: xax

Hmeer oOuiue, HO HE

| 3uranus copMupoBaHbI, HO I CchopmMupoBaHbI IOJIHBIE 1
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MIPOBOANTD MIOUCK CTPYKTYPHPOBaHHbBIE COZIepIKatr OT/AENbHbIE CHCTEeMaTHYECKHE 3HAHUS
nH(pOpMaLUH B OCHOBBI 3HaHUH HE3HAYHUTeNIbHBIC TPOOEIIbI

po¢eCCHOHATHHBIX Oazax

JaHHBIX;

32 (IIK-5.2) 3uams: xax Nmeer obmue, HO HE 3uranns copmupoBansl, Ho | CdhopMUPOBAHEI TOTHBIE H
COCTaBHTh oT4eT 0 CTPYKTYypPHPOBaHHBIC COZIepIKaT OTIEIbHBIC CHCTEMaTHYeCKUe 3HAHHS

BEITIOJTHEHHOH paboTe

OCHOBBI 3HAaHUH

HC3HAYUTCIIBHBIC HpO6CJII>I

A (ITK-5.1) Ymems: HecdopmupoBannoe YactuaHO c(HOpMUPOBAHHOE [MomHOCTBIO

CEJIEKTUBHO BBIOMpaTh yMeHHe yYMEHHe, coJiepiKaliee chopMHUPOBAHHOE YMEHHE

HYXXHYIO HH(OpMaIHio OTAENBbHBIE TPOOEIIBI

v2 (TIK-5.2) Ymemo: HechopmupoBanHoe YacTuaHO ChOpPMUpPOBAHHOE ITomHOCTBIO

MIPOBOJIUTH KPUTHYECKHUIA yMeHHe yYMEHHe, coJiepiKaliee chopMHUPOBaHHOE YMEHHE

aHam3 JUTEPATYPHI u OTZAENbHBIE TPOOEITBI

0(QOPMIISTH €ro B NPaBHILHOMN

¢dbopme

B1 (TIK-2.1) Bnaoems: HecdopmupoBanusie YactuaHO [MomHOCTBIO

HaBBIKOM TIOUCKa HaBBIKH copMHpOBaHHBIC HABHIKH, copMHpPOBaHHBIC

Heo0X0MMOoit HHOpMAUH cozepIKaIKe OTACTbHBIC CHCTEMAaTHYECKHE HABBIKH
TIpOOEIIBI

B2 (TTK-2.1) Bnaoemo: HecdopmupoBanusie YactuaHO [MomHOCTBIO

(GOpMOIi BBIIIOIHEHUsSI OTYeTa HaBBIKH copMHpOBaHHBIC HABHIKH, copMHpOBaHHBIC

IO BBIMIOJIHEHHOM paboTe

COACpIKAIUEC OTACIbHBIC

CUCTCMAaTHUYCCKUC HAaBbIKH

po0eJIbI

2.5 Kpurtepuu u nmoka3are/i OLeHUBAHUSA Pe3yJIbTATOB IoCy1apCTBEHHOI0 IK3aMeHa

IIpuMepHble KPUTEPHM M MMOKA3ATEIN OLIEHKH 3HAHMH

Kpumepuu

OUCHKU  3HAHUIL:

mMO4YHOCmMb, ROJIHOMA, Xapakmep uHmepnpemayuu Uu

CPAMOMHOCHb U3TI0HCEHUA yueﬁnozo Mmamepuana.

YpoBeHb Ouenka

IToka3zarean

111 OTJINYHO

- BOCIpOW3BEIEHHE Y4YEOHOro Marepuaiia ¢ TpeOyeMOH CTEemeHbIo
TOYHOCTH;

- JeMOHCTpanus OOydJarolmuMcs 3HaHUW B o0beMe NPOWICHHON
MPOTrPaMMBI U TOTIOTHUTEIBHO PEKOMEHIOBAHHOMW JTIUTEPATYPHI;

- TPAaMOTHOE M JIOTHYECKH CTPOMHOE M3JIOKCHUE MaTepuaja pu OTBETE;
MPUBEICHUE IPUMEPOB, aHAJIOTHI, PAKTOB U3 MPAKTHUECKOTO OITbITA;

11 XOpOLIOo

- HaJW4Yue HECYIIECTBEHHBIX OIMMOOK, YBEPEHHO WCIPABIAEMBIX
00yJaroIUMCsI TTOCIIE JIOTIOHUTEIBHBIX U HABOJISAIIMX BOIIPOCOB;

- JIeMOHCTpalus OoOyd4arolIMMCs 3HaHMW B O0beMe MPOUICHHOMN
[IPOrpaMMBbl;

- YETKOE M3JIOKEHNE YIeOHOTO MaTepHala;

I YAOBJIETBOPUTEIIBLHO

- HaJMYMe HECYIIECTBEHHBIX OIIMOOK B OTBETE, HE HCHPABISEMBIX
00yJarOIIIMCST;

- JIEMOHCTpalys OOY4YaroIIMMCS HE JOCTAaTOYHO MOJHBIX 3HAHUHU IO
MPOMIEHHOH IIPOrpaMMe;

- HE CTPYKTYPUPOBAHHOE, HE CTPOMHOE M3II0KEHNE YIeOHOTO MaTeprana
IIpH OTBETE;

0 HEYJIOBJIETBOPUTEIILHO

- HAUINYKE CYIIECTBEHHBIX (TpyObIX) OIIMOOK B OTBETAX;

-IeMOHCTpArys O0yJaromuMCs YaCTHYHBIX 3HAHHK 110 MPOHICHHON
porpamMme;

- OTCYTCTBHE OTBETA.
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IIpuMepHbIe KPUTEPHH U NIOKA3ATEJIH OLEHKH YMEHHH

Kpumepuu oyenku VM@HMIZ.’

. O00CHOBAaHHOCTD aKTYaJIbHOCTH TEMBI UCCIIE0OBAaHUS, LIEIH U 33J]a4 UCCIIE0BAHUS,
COOTBETCTBHUE UM COJICPKAHUS PabOTHI;

. CaMoCTOSTENBHOCTD, JIOTUYHOCTD U 3aBEPLUICHHOCTD Pa0OTHI;

. [TonHOTa KPUTHYECKOTO aHAIHM3a JIUTEPATYPhl Pa3IMYHBIX TUIIOB, BKIIOYas HAYYHYIO,

MaTepuaibl NEPUOANUECKON IIeYaT, HOPMATUBHBIX TOKYMEHTOB (IIpY HAJIMYUH), B TOM
YKCJIE U HA UHOCTPAHHBIX SA3bIKaX (IIPU HAINYHHN);

° ypOBeHb CUCTCMATHU3alUN TCOPCTUUCCKUX W IPAKTUYCCKUX 3HAHUM TI0 TEMe
HCCICA0BAaHMA, KAYECTBO MPUMEHCHU UX NJIA PEIICHUS KOHKPETHBIX UCCICA0OBATCIIBCKUX 3a1a4,
° Hannure 000CHOBaHHBIX MPAKTUYCCKUX peKOMeHﬂaHHﬁ, CACIIAaHHBIX HCXOIOsA U3

IIOJIYUYCHHBIX PE3YJIbTaTOB HCCHeﬂOBaTGHBCKOﬁ JACATCIBbHOCTH, UX CBA3b C TCOPETHYCCKUMHA
MOJIOXKCHHUAMHU, COOTBETCTBUC ITOCTABJICHHBIM LICIIAM, 3aJa4yaM U IT'III0OTC3€ pa6OTBI.

. [lonuMaHue aBTOPOM B3aMMOCBSI3U ITPOBEACHHOTO UCCIEA0OBAHUS U MOIYYEHHBIX
pe3yabpTaToB ¢ ocBoeHHOU UM OII.
. [TpaBuibHOCTH U akKypaTHOCTh opopmienus BKP.
. OO61muii ypoBeHb KyJIbTYpbl O0ILIEHUS aBTOpA C AYAUTOPHEH;
. YcTHOE U3N0KEeHUE pe3yIbTaTOB CBOCH paboThI;
. [TpumeHeHne AIIEKTPOHHO-MH(POPMALIMOHHBIX CPEACTB VIS MPEICTABICHHUS PE3yIbTaTOB
HCCIIEA0BAHUS;
. OpuUruHanbHOCTh TEKCTa U OTCYTCTBUE HEKOPPEKTHOI'O 3aMMCTBOBAHUS;
. ['oToBHOCT, K MpoeccCHOHANBHON NeATeNbHOCTH, OBJIAJCHHE COOTBETCTBYIOIUMU
KOMIIETCHIIUSMHU.
YpoBeHb Ounenka IMoka3aresnu
I OTJINYHO IIPY MAaKCUMAJIBHOW OLIEHKE BCEX BBIIECU3JI0KEHHBIX IIapAMETPOB.
11 XOpO1IO 3a HE3HAUUTEINIbHbIE MOIPEIIHOCTH B KAKOM-IM00 apamerpe.
I YIOBJIETBOPUTENIBHO | BBICTABIISETCS 3a CEPHE3HBIC HEAOCTATKU B OJHOM UJIU HECKOIBKHUX
rapamerpax.
0 HEYJIOBJIETBOPUTENBHO | 32 HecooTBeTcTBUE BKP BhINIen3105xeHHBIM TpeOOBaHUSM.

IIpumepHbIe MOKa3aTeH OLCHUBAHUSA Pe3yJIbTATOB 00y4YeHHS CTYJCHTOB

a) «OTIMYHOY» — CTYJCHT MOKa3bIBAeT INIyOOKHE, MCUEPIBIBAIOIINE 3HAHUS B 00beMe MpoiiieHHON
IIPOrpaMMbl, YBEPEHHO JEHCTBYET MO MPUMEHEHUIO MOTYYEHHBIX 3HAHUM Ha MpaKTUKE, TPaMOTHO M
JIOTMYECKU CTPOMHO M3JIaraeT Marepuai MpH OTBETe, yMeeT (OPMYIHUPOBATH BHIBOJBI U3 H3JIOKEHHOTO
TEOPETUYECKOr0 MaTepHaa, 3HaeT TONOJIHATEILHO PEKOMEHI0BAHHYIO JINTEPATYPY;

0) «XOpoIIO» — CTYIEHT IOKa3bIBaeT TBEPJAble M JOCTaTOYHO IIOJIHBIE 3HAHUSA B OObEeMe
MPOHJICHHON MPOrpaMMBbl, JOMYCKaeT He3HAYUTeNbHbIe OMIMOKH MPH OCBELIEHUH 33JaHHBIX BOIPOCOB,
IIPaBWJIBHO JEHCTBYET MO MPUMEHEHUIO 3HAaHUM Ha IPAKTHUKE, YETKO U3J1aracT MaTepual;

B) «yAOBJIETBOPUTEIILHO» — CTYJIEHT INOKa3bIBae€T 3HaHHUS B 00beME MPOMIEHHOW MpOrpammsl,
OTBETHl HU3JaraeT XOoTd W C OLIMOKaMH, HO YBEPEHHO MCIIPABISEMBIMHU TOCJIE JOMOJHUTEIbHBIX WU
HaBOJSIINX BOIPOCOB, MPaBUIIHHO AEMCTBYET IO MPUMEHEHHUIO 3HAHUI Ha MIPaKTHKE;

I') «HEYIOBIETBOPUTEIBHO» — CTYIEHT JONyCKaeT IpyOble OIMOKM B OTBETE, HE MOHHUMAeT
CYIITHOCTH M3JIaraéMoro BONPOCA, HE YMEET NPUMEHATh 3HAHMS Ha IPAKTUKE, JAE€T HETIOJIHbIE OTBETHI HA
JIOTIOJIHUTENBHBIE U HABOJSAIIME BOIIPOCHI.
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2.6 Meroanyeckne peKOMeHAAlMH BBIMYCKHMKAM IO NMOATOTOBKE K TrOCyJIapCTBEHHOMY
IK3aMEeHYy

«O0o1mass XuMus»

1 Cmpoenue amoma. Ilopadok 3anonnenusn nekmponamu amomuvlx opoumaneil. Pazputue
NpeJICTaBICHUI O CTPOEHHHU aToma. 3apsy siapa aroma. [IoHsATHE O KBaHTOBBIX 4MClaX; S, p, d, f-opOuranm.
Ouepreruueckue ypoBHH. [lopsmok 3amonHeHust 3NeKTpoHaMH aroMHbIX opOutaneid. [punoun Ilaymm.
IIpaBuno Xynna.

3Hath: onpejeneHue BOMHOBOM (yHkiwu. [IpuHIMIIBI onmcaHusi KBaHTOBBIX cucTeM. [IpaBuia
OIIPEIEIICHNs CTPYKTYPbI aTOMOB.

YMeTb: OmpeneNsiTh YMCIIO MPOTOHOB M HEUTPOHOB B sape atoma. COCTaBISATH AJIEKTPOHHBIC U
ANEKTPOHHO-Tpaduueckue (HOPMyIIbI AaTOMOB XUMUIECKUX JIEMEHTOB.

Bragers: MmeTogamu orpezieneHns KBAaHTOBBIX YHCE.

2. Xumuueckan c6a3v. Buovt u munvt xumuueckou céazu. Curma u nu-cs3u. VIoHHast CBs3b.
KosanenTnas cBsi3b. Bomopossast cBsi3b. Pasnunst B (pM3U4eCKrX CBOWCTBAX BEIIECTB C HOHHOM, MOISPHON U
KOBAJIGHTHOW CBSI3bIO (TemIleparypa KWIICHHUS, IUIABICHHS, BEIMYMHA PACTBOPUMOCTH B TOJSAPHBIX H
HenoJIpHbIX pactBoputeisix). [Ipupoaa cun Ban-nep-Baarnbca.

3HaTh: NPUPOLY XUMUUYECKOH CBsI3U. BHUbl xuMuyeckoil cBsi3u. Turbl Xxumuueckol cs3u. [Ipupoay
CHJI MEXKMOJIEKYJISIPHOTO B3aUMOJICHCTBUSL.

YMeTb: COCTaBISITh AJIEKTPOHHBIE, AJIEKTPOHHO-TpaduiecKue, CTPYKTYpHbIE U MPOCTPAHCTBEHHBIE
(hopMyIIBI MOJICKYIT.

Brnaners: meromamu omnpeneneHuss BUJOB M THIOB CBA3U. MeTojaMHu YCTAHOBJIEHHS PA3Muusl B
(M3UYECKMX CBOMCTBAX BEUIECTB C PA3HBIM TUIIOM KPUCTALTMIECKON PEIIETKH.

3. Ceoiicmea koséanenmuoit céazu. (OCHOBHBIE TIOJIOKEHHSI METOJA BAICHTHBIX CBS3ed
(MBC).Ionsie 0 rubpuusaiuu opoutaseit. OCHOBHbIE THITBI THOPMM3AIKH (S, Sp?, Sp°, sp°d, sp°d?, dsp?),
MPOCTPAaHCTBEHHAs] KOH(PUTYpaIysi MOJEKYT WM MOHOB. HampaBleHHOCTh M HACBHIIIAEMOCTh KOBAICHTHBIX
cBszeil. OCHOBHBbIE TMOJOXKEHHsT MeTofa MoJekyssipHelx opoutaneit (MO JIKAO). CassbiBaromue,
Pa3pBIXJISIOLIME U HECBSI3bIBAIOLIME OPOUTAIIH.

3Hath: OCHOBHBIe MoyokeHus: MeTooB BC nu MO. OcHOBHbIE MOJMOXKEHUSI METOAA MMOpUIAN3aLuN
aTOMHBIX OpOHUTaJIEH.

VYMeTb: ycTaHaBIIMBaTh THIT THOPUIM3ALMU LIEHTPAIBLHOIO aroMa B yactuie. Omnpenensirs (Gopmy
YaCTHIIBI M 3HAYECHHS BAICHTHBIX YIIIOB. COCTaBISITH SHEPTETHUYECKHIE UArpaMM TOMOHYKIICAPHBIX MOJIEKYJT
AJIEMEHTOB 2 U 3 IEPUOOB.

Bragers: MeTogamMu XapakTEpUCTUKA XMMHUYECKUX CBSI3EH U OIMCAHUsI CTPYKTYPBI YaCTHII.

4. Ilepuoouueckuii 3axon u Ilepuoouueckaa cucmema JI.H. Menoeneesa. OTKpbITHE
Iepuoguueckoro 3akona J[.W. MenneneeBsiM. CoBpemeHHass ¢opmynupoBka [lepromuyeckoro 3akoHa.
[leproan4HOCTD B M3BMEHEHHUH AJIEKTPOHHOW KOH(UTypaluy aToMOB. XUMUYeCKUi aneMeHT. [lepuonmuecku
M3MEHSIOIIMECS CBOMCTBA AIIEMEHTOB. Paychl aTOMOB, SHEPIHsl HOHU3ALMHY, 3aKOHOMEPHOCTH B U3MEHEHUH
9TUX BEJIMYMH.

3nare: Mcropuio OTKpeITHS UM (OPMYIMpPOBKY THepuoauudeckoro 3akoHa JIM. Mennaeneesa.
CoBpeMeHHYI0 (GOPMYIHPOBKY MEPUOTUECKOrO 3aKOHA.

YMeTh: uctonb30Bath [ lepuoduueckuti 3axon u Ilepuoouueckyro cucmema /[.A. Menoeneesa

Bragers: ciocobamu XapakTepHUCTUKNA CBOMCTB 3JIEMEHTOB.

5. Hauana mepmoounamuxu. OCHOBHBIE TIOHATUS XWMHYECKOM TEPMOJMHAMMKH: CHUCTEMA,
napaMeTpbl COCTOSIHUS, pabora, »Heprus, Ttemiora. [lepBoe Hauyano TepmMoauHaMuKH. CTaHIapTHBIE
SHTANBIIUM  00pa30BaHMsI XMMHUYECKUX coeauHeHui. TemoBble 3(PdexTsl XUMUYECKHX —peakiuil.
TepMmoxuMuueckne pacueTsbl, OCHOBAHHBIE Ha 3aKoHE l'ecca. BTopoil 3akoH TepMOIMHAMUKH. DHTPOIIHSL
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Oneprus ['md6ca. Kpurepuit caMonpon3BoIbHOTO POTEKAHUS! TIPOLIECCOB.

3HaTh: (POPMYTMPOBKH IEPBOrO M BTOPOTO 3aKOHOB TepMmoanHamuku. 3akoH ['ecca. I[lonsarue
SHTAJIBIINY, SHTPOIUHU U SHepruu [ uboca.

VYMeTb: IPOBOUTH TEPMOXUMUYECKHE pacu€Thl 10 3aKoHy ['ecca u cneacTBusm u3 Hero. Onpenensits
3Ha4YeHHe >Heprun [ mb0ca 1 XUMUIECKUX MPOLIECCOB.

Bragets: ciocobamu onpezeneH st BO3MOKHOCTH MPOTEKaHHs! POIIECCOB.

6. Koncmanma xumuueckozo pasHogecus Kak mepa 2iyOunbvl NPOMEKAHUA NPOUECCOB.
Hcnonb3oBaHnue 3HA4YEHUM CTAHAAPTHOM DHTAIBIIMM W DHTPOIMM Ul pacdyeTa KOHCTAaHT PAaBHOBECUS
XMMHYECKUX peakuuil. PaKkTopsl, BIMSIOIME HA BEIMYMHY KOHCTAHTHI paBHOBecUs. TepMoauHaMUYeCKU
BBIBOJI 3aKOHA JieiicTBYrOMmMX Macc. Capur xumudeckoro pasHoBecust. [Ipuniun Jle [atennbe.

3HaTh: MOHATHE XUMHUYECKOIO PABHOBECHS M KOHCTAHTBI XMMHYECKOTO DPABHOBECHS. 3aKOH
JEUCTBYIOLIMX MACC JJIsl XMMAYECKOr0 paBHOBecHsl. [IpaBuia cMeIeHHs: XUMUYECKOTO PABHOBECHSL.

VYMeTh: IPOBOJUTH PACUETHI KOHCTAHTBI XMMUUYECKOTO paBHOBeCHUsL. OIPEAEIATh HAlIPaBJICHNs CIBUra
XMMHYECKOIO PAaBHOBECHsI IIPY U3MEHEHNH YCIIOBUH IIPOTEKAHUS IIPOLIECCa.

Bragers: MeropamMu TEOPETUYECKOTO M IKCIEPUMEHTAIBHOIO ONPENENICHUS 3HAaYE€HHUsl KOHCTAHTBI
XUMHYECKOIO paBHOBECHSI.

7. Kunemuka u mexanuzm xumuueckux peakyuil. CKOPOCTb XMMHUECKOW pPEAKLUH, €€
3aBHCHMOCTb OT IIPUPO/Ibl U KOHLIEHTPALIMK PeareHToB, TeMiepaTypbl. I1opsaiok 1 MONEKyIIpHOCTh peaKLUH.
KoHcTranTta ckopocTH, €€ 3aBUCMMOCTh OT TEMIIEpaTypbl. YpaBHEHHUE AppeHuyca. DHEprus aKTHUBALWU.
MexaHu3M U KMHETHKA pPeaklHidi B TOMOT€HHbIX U T€TEPOreHHbIX cUCTeMaX. |'OMOreHHbI M reTeporeHHbIi
KaTaJms.

3HaTh: TOHATHSI MIHOBEHHOM M CpEIHEW CKOpPOCTU peakuuu. YpaBHeHue Appenuyca. [lonsrue
KaTaJmsa.

YMeTh: COCTaBIIATh KNHETUUECKUE YPAaBHEHUsI 110 SKCIIEPUMEHTAIBHBIM JaHHBIM. [IpoBOANTS pacuérsl
110 ypaBHEeHHIO AppeHuyca. CTpOUTh 3HEPreTH4ecKUe TuarpaMMbl X0/1a XUMUYECKON PEaKIu.

Bnaners: cnoco6amu onucanusi MEXaHM3MOB HEKOTOPBIX XMMUUYECKHX PEAKIIUH.

8 Obwaa xapakmepucmuka s-anemenmog. Haxoxnenue s-3emMeHToB B nipupoze. 1lomyuenue
B METATMYECKOM COCTOSIHUU U3 TIPUPOTHOTO ChIPhsl. VI3MeHeHne XMMUYECKON aKTHBHOCTH B METAJUTMIECKOM
cocrossHUM B noArpymmax. [lomydenue, cTpoeHne, CBOMCTBA THAPUIOB, TATIOTSHUIOB, CYTb(UI0B, HUTPUJIOB.
[lénoun. [lomydyeHue, cTpoeHue, CBOMCTBA, MPUMEHEHNE €IKOr0 Harpa. PacTBOpMMBIE M HEpaCTBOPUMBIE
coma. JKecTKocTh BOIBI (BpeMEHHas, IIOCTOSIHHAs). YMEHBIIEHHE J>KECTKOCTH BOJABI C TOMOIIBIO
KOMITJIEKCOHOB. JleMuHepa30BaHHasi Boja (HCIOJh30BAaHHE HMOHOOOMEHHBIX MATEpUaNIOB ISl OYUCTKH
BO/IBI).

3HaTh: POPMBI HAXOXKICHHS S-3JIEMEHTOB B Mpupoie. Pr3nyeckre 1 XUMUYECKUE CBOMCTBA TIPOCTHIX
BenecTB. du3ndeckre 1 XMMHUUECKHEe CBOMcTBa coenuHeHn. [IonsaTre o )KECTKOCTU BOJIBI.

YMerb: mporHO3MpOBaTh CBOMCTBA AJIEMEHTOB M MX COCIMHEHHH B 3aBUCUMOCTH OT CTPOCHHS UX
aTOMOB U TIOJIOKEHUSI B IEPUOANYECKOM CHCTEME.

Brnaners: ciocobamu ycTpaHeHus! )KECTKOCTH BOJBI M OYHUCTKH BOJIBL.

9. Kucnopoo OOmias xapakteprucTika Kuciopoaa. CTpoeHne MOJIEKYIIbl KUCIOpOo/ia ¢ TTO3UITHI
Mmeroga MO. IlonydyeHue Kucimopoia B JabOpaToOpUd U MPOMBIIUIEHHOCTH. [IpuMeHeHne MOJeKyIsIpHOro
Kucnoposa. BakHellllme KUCIOPOIHbIE COEIMHEHHMS OKCHJbI DJIEMEHTOB METaUIOB U BJIEMEHTOB
HEMETaJIOB, XUMHUYECKHEe U (PU3UUYECKHE CBOMCTBA OKCHIIOB. IIepoKCHIbI M HAIIEPOKCU/IbI, UX MOTyYECHHE,
CBOMCTBa M npuMeHeHne. O30H, €ro CBOMCTBA, CTPOEHHUE, NoiTydeHre. [IpuMenenne aist 030HUpOBaHUSI BOJBI
Y BO3/lyXa, B KAUECTBE OKUCIIUTEIIS B CUHTE3E.

3HaTh: OOINIyI0 XapakTepUCTHKYy Kucimopoma. CrocoObl momydenus. [IpuveHenne. duznyeckue u
XMMHUECKUE CBOMCTBA COETMHEHUI KHCIIOPOA.

YMeTh: XapakTepru30BaTh CBOMCTBA COEIMHEHHI KHUCIOPOAa HA OCHOBAaHUU TOJIOXKEHHS KHUCIOpoAa B
MIEPHOINUECKOM CHCTEME U CTPOEHHUS aToMa.
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BJI&I[GTBZ MCTOAAaMU OMMUCAHUA CTPYKTYPbI KUCIIOPOACOACPKAIINX YaCTUIL.

10. Obwaa xapakmepucmuka 2anozenos. Baxuenme muHepanbl. CTpoeHHE ABYXaTOMHBIX
MOJIEKYJI TaJIOT€HOB. XMMHYECKHE CBOMCTBA TaJIOTEHOB B MOJIEKYJSIPHOM COCTOSHUM, B3aUMOJCHCTBHUE C
MeTaulaMi M HemeTauiamu. [loiydeHue rajaoreHoB B J1a0OpaTOpud M MPOMBIIUICHHOCTH. TOKCHYHOCTh
rajoreHoB. [IpaBuna TexHukM Oe30macHOCTH INpu pabore ¢ rajgoreHamu. [IpumeHeHHe TraJoreHoB B
IIPOMBILUIEHHOCTH.

3HaTh: (OPMbI HAXOXKJICHUS TaJloreHoB B npupoze. CrpoeHue mMosnekya. Ou3ndyeckue 1 XUMUYECKUe
CBOICTBA POCTHIX BemlecTB. CriocoOb! nomydyeHust. [ IpuMenenue raaoreHos.

VYMeTh: XapaKkTepu30BaTh CBOMCTBA 2JIEMEHTOB 10 OCOOEHHOCTSIM CTPOEHUSI X aTOMOB U MOJI0KEHUIO
B [IEPHOJIMUYECKOI cUCTeMe. XapaKTepu30BaTh (PH3UIECKUE U XUMUYECKHE CBOMCTBA TAJIOT€HOB.

Bnaners: MeTonamu nosydeHus rajioreHoB B Jlaboparopuu. [IpaBuiamu TeXHUKH O€30aCHOCTH TIPH
paboTte ¢ sIIOBUTHIMHU Ta3aMU.

«Opraﬂnqecmm XUMMUA»

1. Aakanbl. Oco0eHHocTM  XuMHU4Yeckoro crpoenusi. [Ilosydenme, cBolicTBa,
NpUMEHEeHHue.

3HaTh: OCOOEHHOCTHM XHMHYECKOTO CTPOCHHUS aJKaHOB, TOMOJIMTUYECKUN pa3pbiB CBS3H,
pajuKallbHbIE TPOILECChl, M30MEPHIO, METOABl MONY4YeHUS, (PU3NYECKUEe U XHUMHUYECKHE CBONCTBA
AJIKaHOB, OCHOBHBIE HAIIPABJICHUS WX UCIIOJIb30BaHUA.

YMeTh: HUCTOIb30BATh IPaBUIIa HOMEHKJIATYPHI JIJIsl COCTaBICHUS (OPMYIT alIKaHOB IO HA3BaHUIO,
COCTABJISITh YPABHEHUS PEAKIIUN C YYACTUEM JJAHHOTO KJIACCAa OPTraHUYECKUX COCAUHEHHUI.

Brnaners: mpuUMEHATh TEOpETUYECKHE MPEACTABICHUS OPraHUYECKON XUMHH Al OObSICHEHUS
PEaKIIMOHHON CITIOCOOHOCTH U MPEACKA3aHM TJIABHOTO HAINIPABJICHUS PEaKIMil C yJaCTHEM aJIKaHOB.

2. Aakenbl. Oco0eHHOCTH XUMHYecKOro crpoenHus. Ilosyudenue, cBoiicTBa,
NPUMEHEeHHe.

3HaTh: 0COOEHHOCTH XMMHUYECKOTO CTPOEHHMSI AJIKEHOB, 31EKTPOQUIbHBIE TPOLIECCHI, H30MEPHIO,
METOZbl TONy4YeHUs, (PU3NYECKUEe U XHUMHUYECKHE CBOMCTBAa aJKEHOB, OCHOBHBIE HAIPaBICHUS HX
HCIIOJIb30BaHUS.

YMeTh: UCTIOIB30BaTh MPaBHIa HOMEHKIIATYPhI 7Sl COCTaBIeHUS (POPMYIT alTKEHOB 1O Ha3BaHUIO,
COCTABJISITh YPABHEHUS PEAKIIUN C YYACTUEM JTAHHOTO KJIACCa OPTraHUYECKUX COCAUHEHHUI.

Brnaners: mpuUMEHATh TEOpEeTUYECKHE MPEICTaBICHHS OPTraHMYECKOM XMMUH A OObSICHEHUs
PEaKIIMOHHON CITIOCOOHOCTH M MPECKA3aHMS TIIABHOTO HAMPABIEHUS PEAKIMM C yIaCTHEM aJIKCHOB.

3. Aaxkunabl. OcobeHHocTH xumMHYeckoro crpoeHusi. Iloaydyenme, cBolicTBa,
NpUMEHEeHue.

3HaTh: 0COOEHHOCTH XMMHYECKOTO0 CTPOEHMSI aJIKWHOB, MPOLECChl BUHWIMPOBAHUS, H30MEPHUIO,
METO/bl MOJy4eHus, (pu3nueckue M XHMMHUYECKHE CBOMCTBA aJIKMHOB, OCHOBHBIE HAIPaBICHHUS HX
HCIOJIb30BaHUS.

YMeTb: HCHOJB30BaTh IpaBHJa HOMEHKIATyphl [UIs COCTaBieHHUA (OpMyNl aJKHHOB IO
Ha3BaHUIO, COCTABIATh YPABHEHUS PEAKIIMM C yYaCTHEM JIAaHHOTO KJIACCa OPraHNYECKUX COCTMHEHHN.

Brnaners: mpUMeHSATh TEOpPETHYECKHE IMPEICTaBICHHUS OPraHUYECKOW XUMHMH JUIsl OOBSICHEHMS
peaKkuMOHHON CIOCOOHOCTHU U MpeCKa3aHus TIIaBHOTO HAMPABJICHUS PEaKIUil C y9acTHEM aJIKMHOB.

4. I'asiorennpousBoaHbie aJIKkaHOB. OCO0EHHOCTH XMMHYECKOro crpoenus. Ilony4denne,
CBOICTBA, IPUMEHEHHE.

3HaTh: OCOOCHHOCTH XHUMHYECKOTO CTPOCHHS TaJIOT€HAJKaHOB, TE€TEPOIMTUYECKUN pa3pbIB
CBSI3U, HYKJIEO(QWIbHbIE IMPOLECCHl, M30MEPHIO, METOIbl MOJy4YeHHUs, (PU3NYECKHEe M XHUMHUYECKHE
CBOMCTBA TaJIOr€HAJIKAaHOB, OCHOBHBIC HAITPABJICHUA UX HUCIIOJIB30BAHUA.

YMeTh: UCHONb30BaTh MpaBUiIa HOMEHKJIATYPhI Ul COCTaBJIEHUS (OPMYN TrajJOTeHaJIKaHOB 10
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HAa3BaHMIO, COCTABJIATh YPABHEHHUS PEAKIMI C y4aCTUEM JAHHOTI'O KJ1acca OPraHMUECKUX COCTUHEHUM.

Brnaners: npuMeHATh TEOpETHUYECKUE MPEICTABICHUS OPraHMYECKOM XMMHUHU Ul OOBSICHEHUS
PEaKIMOHHONW CIIOCOOHOCTHM M TPEACKa3aHWs [JAaBHOTO HANpaBJICHUS peakUuid ¢ ydacTuem
raJIOreHaJIKaHOoB.

5. OnHoaromuble cnupTbl. Ocob0eHHOCTH XMMHUYecKoro crpoenusi. Iloaydenwue,
CBOIiCTBAa, MPUMEHEHHE.

3HaTh: OCOOEHHOCTH XUMHYECKOTO CTPOCHHS OAHOATOMHBIX CIHPTOB, KHCIOTHBIE CBOWCTBA,
OKHCJIMTCIIbHO-BOCCTAHOBUTCIIBHBIC TIPOLECChI, HW30OMCPHIO, MCTOIAbI IIOJYUCHUA, q)HSI/I‘ICCKI/Ie u
XUMHUYECKHE CBOWCTBA OJHOATOMHBIX CIIMPTOB, OCHOBHBIE HAIIPABJICHUS UX MCIOJIb30BaHHUS.

YMeTb: HCIONIb30BaTh IpaBHja HOMEHKJIATYPHI UL COCTaBICHHUS (OPMYI OIHOATOMHBIX
CHUPTOB I10 Ha3BAHMIO, COCTABIIATh YPAaBHEHUs PEAKLMIl C y4acTHEM JIaHHOIO KJIAcCa OpraHUYeCKHX
COCAMHEHHIA.

Brnaners: mpuUMEHATh TEOpEeTUYECKHE IMPEACTABICHUS OPraHMYecKON XUMHH AJisi OObSCHEHUs
PEaKIIMOHHOW CIOCOOHOCTH M TNpEJCKa3aHWs IVIABHOTO HaMpaBJICHHS pPEakUuid ¢ ydacTHEM
OJTHOaTOMHBIX CIIUPTOB.

6. Anbaeruibl 1 KeTOHbl. OCO0EHHOCTH XHMHMYECKOro crpoenusi. Meroabl cCHMHTE3a,
CBOIicTBa, MNPUMEHEHME.

3HaTh: OCOOCHHOCTH XHUMHYECKOTO CTPOCHHUS KapOOHWJIBHBIX COCIUHEHHH, IPOIIECCHI
KOHACHCAIlM1, KE€TO-CHOJIbHAas TaYTOMepI/DI, MCTOIbI HOJIyquI/ISI, (1)I/IBI/I‘~IGCKI/I€ U XUMHUYCCKHUC CBOfICTBEl
KapOOHWJIBHBIX COCIMHCHUM, OCHOBHBIC HAIPABJICHUS UX MUCIIOJIb30BAHMUS.

YMeTh: WCHONB30BaTh MpaBWIa HOMEHKIIATYPhl Ui COCTaBJIeHUS (opMyn KapOOHMIBHBIX
COEIMHEHMI MO Ha3BaHUIO, COCTABIISATh YPaBHEHHUS PEAKIMI C yYaCTUEM JAHHOT'O KJacca OpraHu4eCKHUX
COCIMHCHHM.

BrnaneTs: mpUMEHATh TEOPETHYECKHE MPEICTABICHUS OPTraHUYCCKOM XUMHUHU JUJIsi OOBSICHEHUS
PEaKIIMOHHONW CIIOCOOHOCTH ¥ TPEJCKa3aHWs IVIABHOTO HaMpaBJICHHUS PEaKUUid ¢ y4acTHEM
KapOOHUIIBHBIX COETMHEHUH.

7. Monokap6oHoBbIe KHCI0TBI. OCO0eHHOCTH XHMHU4YecKoro crpoenus. Ilonydenme,
CBOICTBA, IPUMEHEHHe.

3HaTh: OCOOEHHOCTH XHUMHUYECKOTO CTPOCHMsS KapOOKCHJIBHON TIpymnmbl, IPOU3BOIHBIE
KapOOHOBBIX KHUCIJIOT, H30MEPHUI0, METOJbl MOJy4YeHHs, (PU3NYECKHE M XUMHYECKHE CBOMCTBA
KapOOHOBBIX KHCIIOT, OCHOBHbIE HAIPABJIEHUS UX HCIIOJIb30BAHMUS.

YMeTh: HCIONIb30BaTh MPaBUJia HOMEHKIJIATYPBI JUJIsl COCTaBIEHUS (POPMYNT KapOOHOBBIX KHCIIOT
[0 Ha3BaHHIO, COCTABIATh YPAaBHEHUs pEaKIHMM C ydacTHEM JaHHOTO Kjacca OPraHu4YecKUuxX
COGHHHGHHﬁ, CpaBHHUBATb KUCJIOTHBIC CBOMCTBA 3aMCIIICHHBIX Kap6OHOBI>IX KHCIIOT.

Brnaners: mpuMeHSTh TeOpeTHUeCKHe MPEACTaBICHHUs OPraHMYEeCKOW XUMMHU JUIsl OObSCHEHMS
pEeaKLUMOHHON CIIOCOOHOCTH U Ipe/ICKa3aHUs TNIaBHOTO HAMpPaBICHUS PEAKIUil ¢ yuacTHEM KapOOHOBBIX
KHCJIOT.

8. benszon u ero romosiorn. OcoOeHHOCTH XMMH4YecKOro crpoeHusi. Ilonydenme,
CBOIiCTBA, IPUMEHEHHE.

3HaTh: OCOOCHHOCTH XHMHYECKOTO CTPOCHHMSI apOMaTHYECKUX COCIUHEHHUH, IPOLECCH
ANMEKTPO(PHIIBHOTO 3aMeIIeHUs, N30MEPHUI0, METOMIBI MOTYYeHUs, ((U3NIECKHEe U XUMHUYECKUE CBOMCTBA
apoOMaTU4YeCKUX YITIEBOAOPOAOB, OCHOBHBIE HAIIPABJICHUS UX UCIIOJIb30BaHUS.

YMeTh: HCIOoNIb30BaTh MMpaBWila HOMEHKJIATYyphl AJIi COCTaBieHHUS (OpMya apoMaTHUecKHX
YIJIEBOJIOPOJIOB 110 HAa3BaHMIO, COCTaBIATh YpPaBHEHMS pEAaKIHMM C ydacTUEM JAaHHOIO Kjacca
OpraHNYeCKUX COCIMHEHUN, OPUEHTUPYIONIEE NEHCTBUE 3aMECTUTENEH.

Brnaners: mpUMeHSATh TEOpPETHYECKHE IMPEICTABICHHUS OPraHUYEeCKOW XUMHMH JUIsI OOBSICHEHMS
pEaKUMOHHONW CIOCOOHOCTH M TMpeACKa3aHHsl IIaBHOTO HANpaBICHHUsS peakUuil C HCIOJIb30BaHUEM
OPHEHTUPYIOIHUX (HaKTOPOB.
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9. Apomarnyeckue amMuHbl. Oco0eHHOcTH XMMHYeckoro crpoenus. Ilonydenue,
CBOMCTBA, NIPUMEHEHHE.

3HaTh: OCOOCHHOCTH XHUMHYECKOTO CTPOEHHUS apOMaTWYeCKHMX aMHHOB, OCHOBHBIC CBOMCTBA,
IIPOLIECChl UA30TUPOBAHUSA, M30MEPHUIO, METOAbI NOJY4YeHHUs, (PU3HMUECKHe M XMMHUYECKHE CBONCTBA
apoMaTU4eCKUX aMMHOB, OCHOBHBIE HAIIPABJICHUS UX UCIIOJIb30BaHUS.

VYMeTh: MCIOIB30BAaTh IPaBUIa HOMEHKIATypbl JUIsl COCTaBiIeHUS (OpPMYN apoMaTHUECKHUX
aMUHOB 110 HA3BaHHIO, COCTABJIATH YPABHEHUs PEAKLMH C y4yacTHUEM JIAHHOIO Kjacca OpraHM4ecKuX
COETMHEHUM.

Brnaners: mpuUMeHSTh TEOPETHYECKHE IMPEICTABICHHUS OPTaHUYEeCKOW XUMHH JUISI OObSICHEHHS
PEaKIMOHHOM CIIOCOOHOCTHM UM IPEACKa3aHusl [IaBHOI'O HAIpPaBICHUS peakuuil ¢ ydacTuem
apoMaTU4eCKUX aMHUHOB.

10. TerepouMkJbl ¢ OJHUM reTePOATOMOM: NMATHYJIEHHbIe (MUPPOJ, dypaH, THODEH),
mecTuuwieHHble (mupuauH). Oco0eHHOCTH XUMHYeCcKOro ctpoeHusi. IlosnydeHue, cBOMCTBA,
NpUMeHEeHHue.

3HaTh: OCOOEHHOCTH XUMHYECKOTO CTPOCHHS apOMaTUYECKOH T-CHCTEMbI TIeTepOIMKIIOB,
MPOIIECCHI 3aMEIICHHS U TIPUCOCIUHEHHUS, N30MEPHUIO, METOJIbI MOJIYYCHHS, PU3NUECKUE U XUMUYCCKUE
CBOMCTBA I'€TEPOLUKIIOB, OCHOBHBIEC HAIPABJICHUS UX UCIIOJIb30BaHUA.

YMeTh: UCHONB30BaTh IMPaBWIA HOMEHKIIATYPHI I COCTABJICHUS (DOPMYT TETEPOIUKIIOB IO
Ha3BaHUIO, COCTABIISATh YPABHEHUS PEAKIIMI C y4aCTHEM JAHHOTO KJIACCA OPTaHUUYECKUX COCUHEHHUN.

Bnaners: mpuMeHSATH TEOPETUYECKHUE MPEICTABICHUS] OPraHUYECKONM XUMHUU I OOBSICHEHUS
pEaKUMOHHOW CHOCOOHOCTM M MpeACKa3aHUs T[JIABHOTO HAIPABJICHUS pPEAKIUil C ydacTUeM
reTEPOLUKIIOB.

«Puznveckass XUMHSD)

1. OcHoOBHbIE NOHATHSI XMMHYECKON TePMOANHAMUKH

3Hath: cucteMy (KiaccuuKkanus cHUCTeM, BHEWIHsS, cpefa mporecchl). da3za, KOMIOHEHT.
TepmonuHamuyeckue mnapaMerpbl. HTeHCUBHBIE U JKCTEHCHBHBIE BeaMuMHbL. OOpatumble U
HeoOpaTUMBbIE MpoLecchl U ux cBoiictBa. Temnepatypa. IlIkansl Temnepatyp.

YMeTh: BBIBOAWTH U HHTEPHPETUPOBATH OCHOBHbIE (OPMYNBI Uil  MOATBEPKACHUS
TEOPETUUECKUX IPEICTABICHUN.

Brnagers: HaBblkaMu pacyeTa; NPUMEHEHHMEM pacCMAaTPUBAEMBIX IPEICTABIECHUN B XOjAe€
XUMHKO-aHAJIUTHUECKON NPAKTUKH

2. HyuneBoii, nepBelii, BTOPOH M TPeTHI 3aKOHbI TEPMOJANHAMHKH

3uare: 0 3akoH TepMoauMHAMUKU ((OpMyIHMpOBKa, 3HAuY€HUE, MpuMeHeHue);l 3akoH
tepMmomHamMukK (Temiora, BHYTpeHHss sHeprus, padota); II 3akoH TepMOAMHAMUKHU (HampaBiieHHE
mporecca B 3aBUCHMOCTH OT u3MeHeHus 3Hrpomnuu); Il 3akoH TepmonuHaMuku (3HTpomnus U ee
a0COJIIOTHOE 3HAaUEHHE), paboTa XMMHUYECKOTO Tpoliecca

YMeTh: BBIBOAUTh U HUHTEPHPETUPOBATH OCHOBHbIE (GOpPMYNbl s  MOATBEPKICHUS
TEOPETUYECKUX NPEIACTaBICHUN.

BrmaneTs: HaBblkaMM pacyeTa; NPUMEHEHHEM pacCMaTPUBAEMBIX MPEICTaBICHUNM B XOJE
XUMHKO-aHAJIUTHUECKOHN MPAKTUKH

3. ®da3oBble nepexoabl, (pazoBblie IMATPAMMBI.

3HaTh: (ha30BBIC TEPEXOJBI MEPBOTO W BTOpOro ponaa. YpaBHeHus OpeHdecta. [IpaBumo a3
I'u66ca. lnarpammel 1iaBkocTu cucteMm. [leperonka, a3eoTporbl.

YMeTh: BBIBOAUTH U HHTEPHPETUPOBATH OCHOBHBIE (OPMYNbl s  MOATBEPKICHUS
TEOPETUUECKHUX MPEACTaBICHUM.

BJ'Ia}IeTI)I HaBbIKaMM pacdcTa; MNPUMCHCHHEM pacCMaTpHUBACMBIX Hpe)ICTaBJ'IeHI/Iﬁ B XO0nae
XUMHUKO-aHAJTUTHYECKON MPAKTUKU
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4. ®opMaibHAsA KWHETHKA

3uare: peakuuu 0,1,2,n nopsaka. YpaBHenus npsamodl muHuu g 0, 1, 2 mnopsankos
(rpadmueckoe mnpencrabienue). llepuon monynpeBpamienuss mus 0,1,2 mopsakoB. OmnpenencHue
OCHOBHBIX KMHETMUYECKHMX MapameTpoB. Ilepumon momypacnajga Kak METOJ OIpEAENIEHUs BO3pacTa
reoJoru4eckux nopoa. Kunernueckue MeTo1bl aHATU3A.

YMeTb: BBIBOOUTH M HHTEPIPETUPOBATH OCHOBHBIC (OPMYNIBI IS TOATBEPIKICHHS
TEOPETUYECKUX MPE/ICTABICHUIA.

Bnagers: HaBblkaMu pacyeTa; NPUMEHEHMEM pacCMAaTPUBAEMbIX IPEACTABIECHUN B XOJe€
XUMHUKO-aHAJTUTHYECKOMN MPaKTUKH

5. Karanu3

3HaTh: KaTaau3aTopbl, (hepMeHThl. ['OMOreHHBIN KaTtanu3 (Ha MpUMEpe KHUCIOTHO-OCHOBHOTO).
I'ereporenHslii kaTanu3 (akTUBHbBIC LIEHTPbI, aKTUBALUS KaTalU3aTOpa, OTPABJIECHUE KaTaIU3aTopa).
Teopuu reTeporeHHOro Katajinsa (Teopusi TEOMETPUUYECKOTO CPOJICTBA, TEOPUSI MYJIBTUILIIETOB).

VYMeTb: BBIBOJUTh W HHTEPHPETHPOBATH OCHOBHBIE (OPMYJNIBI JUIsL  MOATBEPKIACHUS
TEOPETUUYECKUX MPE/ICTABICHUMN.

Brnaners: HaBblkaMM pacyeTa; NPUMEHEHHUEM pacCMaTpUBAeMbIX NPEACTaBICHUH B XOe
XUMHUKO-aHaJIUTUYECKOMN MPAKTUKU

6. Teopusi pacCTBOPOB 2JIEKTPOJIUTOB

3HaTh: NpPEICTaBICHHE O CTPOCHHU pacTBOpoB siekTponutoB (T. I'porryc, M. Dapaneii,
C. Appennyc, HW.A. Ka6mnykos, .M. Menaenee). OcCHOBHBIE TOJIOXKEHUA Teopuu AppeHuyca.
Henocratku sToit Teopun. Teopust pacTBOPOB CHIIBHBIX IEKTPoauTOB Jlebas —I tokkers.

YMeTh: BBIBOJAUTh W HHTEPIPETUPOBATH OCHOBHBIC (OPMYJIBI I MOATBEPIKICHUS
TEOPETUYECKUX MPEICTABICHUM.

Bnaners: HaBbikamMu pacuera; NPUMEHEHHEM pacCMaTPUBAEMBIX TIPEJICTABICHUNA B XOJ€
XUMHUKO-aHAJTUTUYECKON MPAKTUKH

7. HepaBHoOBecHBIE IPOLECCHI B PACTBOPAX YJIEKTPOJIUTOB

3HaTh: DJIEKTPOJU3 (3aKOHBI AJEKTPOJIN3a, IEKTPOrPaBUMETPHUsI, KYJIOHOMETPUS CYIIHOCTh U
IPaHMIBl TPUMEHEHUS] METOJI0B). OJEKTPOIPOBOJHOCTh (3aBHCHUMOCTh 3JIEKTPOMNPOBOJHOCTH OT
KOHLEHTPALUU, TEMIEPaTyphl U MPUPOJIbI BEIIECTBA, IKCTPEMaIbHasl MPOBOAUMOCTh PACTBOPOB KUCIIOT
u ocHoBaHui). KoHaykromerpus.

YMeTh: BBIBOAWTH U HHTEPHPETUPOBATH OCHOBHbIE (OpPMYNbl s  MOATBEPKICHUS
TEOPETUYECKUX MTPEICTABICHUMN.

Bnagers: HaBblkaMu pacyeTa; NPUMEHEHHEM paccMaTpUBAaEMbIX NPEJACTABICHUH B XOH€
XUMHKO-aHAJIUTHYECKOHN MPAKTUKH

8. PaBHoOBecHbIe IBJIeHHSI B PACTBOPAX 3JIeKTPOJIMTOB

3HaTh: 3JEKTPOJbl U EKTPOXMMHUYECKHE 1eNU (MOTEHIHal U ero U3MepeHue (CTaHAapTphlid,
peayibHbIi, (QOpMalbHBIN), KiIacCUpUKALUA DJIEKTPOJAOB U JNEKTPOXUMUYECKUX Ielei,  BUJBI
3JIEKTPOJIOB M AJIeKTpoxuMudeckux neneit, msmepenue D/1C). U3mepenue pH, CTEKISHHBIN 31EKTPO/I.
NoH cenexTuBHBIN 371€KTpoA (M3MepeHre KOHLIEHTpauu noHoB). [loTeHnmomeTpus.

YMeTb: BBIBOJUTH M HHTEPIPETUPOBATH OCHOBHBIE (OPMYNIBI IS THOATBEPIKICHHS
TEOPETUUYECKHUX MPE/ICTABICHUH.

Brnagers: HaBblkaMu pacyeTa, NPUMEHEHMEM pPAacCMAaTPUBAEMBbIX IPEACTABIECHUN B XOJI€
XUMHUKO-aHaJTUTHYECKOMN MPaKTUKH

9. AncopOouus u adbcopOuus

3Hath: abcopOmust XxuMmMuueckas U (Qusnueckas. PactBopuMocTh ra3oB (3akoH ['eHpwm).
Ancopbuust (Buabl, ocHOBHbIe ypaBHeHHs W Teopuu (I'enpm, Jlenrmiopa, ®paitnanuxa — benexepa,
BOT). IIAB, IIMB. IlpumeHeHune COpOLMOHHBIX IPOIECCOB B MPAKTHKE XHMHUYECKOTO aHalu3a,
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XMMHYECKON TEXHOJIOTUH U METOJAX 3alUThl OKPYKAOLIEH cpela.

YMeTh: BBIBOAUTh M HMHTEPHPETUPOBATH OCHOBHBIE (GOPMYINBI i MOATBEPKICHUS
TEOPETUYECKUX MPEACTABICHUM.

Brnanets: HaBblkaMM pacueTa; NPUMEHEHHEM pacCMaTPUBAEMBIX MPEACTaBICHUHM B XOJeE
XUMHKO-aHAJIMTUYECKON TPAKTUKH

10. Xwumunyeckue MCTOYHHUKH TOKA M KOPPO3Us

3HAaTh: XMMUYECKUE HCTOYHMKM TOKA; MX BUABI U OCHOBHBIC XapaKTEPUCTUKH. TOIIMBHBIE
AJIEMEHThI. XUMUYECKas U 3JEKTPOXUMHUECKas KOPpo3us (BUABI U METOABI 3AILUTHI).

VYMeTb: BBIBOJUTh U HUHTEPIPETHPOBATH OCHOBHBIE (OPMYJNIBI JUIsl  MOATBEPKICHUSA
TEOPETUUECKUX IPEACTaBICHUMN.

Bnaners: HaBbIKaMu pacyera; NPUMEHEHHEM pPACCMATpPUBAcMbIX IPEACTABICHUM B XOHE
XUMHKO-aHAJIUTUYECKOMN MPAKTUKU

«AHAJIMTHYECKAST XUMMUS»

1. CuiibHbIe U cj1a0ble J1eKTPoJuThI. O01asi KOHIEHTPAUMs U AKTUBHOCTH MOHOB B
pactBope. Teopuu pacTBopoB 3j1eKTpoauToB. MoHHas cuiia pacTBopa. Binsinue MOHHOH CHJIBI
pacTtBopa Ha KOI(p(PuUHMEHTHI AKTUBHOCTHM HOHOB. Xapakrepucruka pH BoIHBIX pacTBOpPOB
3JIEKTPOJIUTOB

3HaTh: COCTOSHME BEIIECTB B WACAIBHBIX M pealbHbIX cucremax. HMoubsl. CTpykTypa
pactBoputened u pactBopa. CoisbBaTaiusi, MOHM3aUus, aucconuanus. [loBegeHue 371€KTpPOIUTOB U
HEICKTPOJIIMTOB B pactBopax. Teopus  [ebas-Xwoxkkens. KoapumueHTsl  aKTUBHOCTH.
Konuentpanuonusle KOHCTaHTBl. OnucaHue CIOXKHBIX paBHOBecwil. OOmias W paBHOBeCHas
KOHIOCHTpAlHH. Y ci1oBHBIC KOHCTAHTHI.

YMeTh: HUCMONb30BaTh Ipaduueckoe ONUCAaHWE paBHOBECU  (pacmlpelenuTeNbHble U
KOHIICHTPAIIMOHHO-JIOTapHU(PMHUUECKUE TUATPAMMBI).

Bnagetrs: Meromamu pacdera MOHHOM CHUIBI pacTBopa, K0d()PHUIIMEHTOB aKTUBHOCTH HOHOB H
AKTHUBHBIX KOHHCHTpaIIPIfI BXOJAAIINX B COCTAaB paCTBOPAa KOMIIOHCHTOB.

2. TIporosiuTHyeckasi Teopusi KUCJOT U ocHoBanuii. pH BoaHbIx pacTtBopoB. KoHcranTa
KHCJIOTHOCTH M OCHOBHOCTH. By(epnrbie cucremsl (pacTsopsl).Mcnonb3oBanne 0ydepHbIx cucrem
B aHajm3e. ['uaponus.

3HaTh: COBPEMEHHBIE NPEICTABJICHUA O KHUCIOTaX M OCHOBaHuUAX. Teopus Jlprouca. Teopus
bpencrena-Jloypu. PaBHOBecue B cuCTeMe KHUCIOTAa - CONPSDKEHHOE OCHOBAaHWME W PACTBOPHUTEID.
KOHCTaHTBI KHCIIOTHOCTM U OCHOBHOCTH. KHCIOTHBIE M OCHOBHBIE CBOWCTBA PacCTBOPUTEINIEH.
Koncranra aptompotonuza. Husemupyrommuit u  auddepenuupyrommii  3¢pGeKT pacTBOPUTENS.
KuciaoTHO-0CHOBHOE paBHOBECHE B MHOT'OKOMIIOHEHTHBIX cucTeMax. bydepHble pacTBopel M uX
cBoiicTBa. bydepHas eMKOCTb.

YMeTh: pencKa3bIBaTh BIMSIHUE IPUPOABI PACTBOPUTENS HA CUITy KMCIIOTBI U OCHOBAHHS.

Brnagers: BoruniciienneM pH pacTBOpoB He3apsyKEHHBIX M 3apsSKEHHBIX KUCIOT U OCHOBaHUH (B
CBETE MPOTOIUTUYECKON TEOPHH ), MHOTOOCHOBHBIX KHCIIOT U OCHOBaHMN, CMECH KHUCJIOT U OCHOBaHUH.

3. OKHCIUTETbHO-BOCCTAHOBUTEIbHbBIC CHCTEMBI. HanpasJienue NPOTEeKAHUHA
OKHCJIUTEJbHO-BOCCTAHOBUTEILHBIX peakuuil. Biusnue pa3jnyHbiX (GakTopoB Ha HanpaBJIeHHE
NPOTEKAHUA OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIX peakuui. Hcmoab3oBaHHe OKHCIMTEIBHO-
BOCCTAHOBHMTEJbHBIX PEAKIHH B XMMHYECKOM aHaJIM3e.

3HaTh: OJEKTPOJIHBIA moTeHIMan. YpaBHeHue Hepncra. CranmapTHelii U (dopMaTbHBINR
noteHManbl. CBA3b KOHCTAHTHI PABHOBECHUS CO CTAaHAAPTHBIMH MOTEHIHATaMU. PaKTOPBI, BIHSIOLIIUE
Ha HaIIPaBJICHUE OKMCIIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuui. [IoHATHE O CMEMIaHHBIX MOTEHIHAIAX.
MexaHu3Mbl ~ OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX  peakiui. (OCHOBHBIE  HEOPraHMYECKHE U
OpraHUYECKUE OKUCIUTEIN U BOCCTAHOBUTEIIN, IIPUMEHSAEMBIE B aHann3e. MeToabl IIpeIBapUTEIbHOIO
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OKHCJICHHA U BOCCTAHOBJICHUS OIIPCACTIACMOIO 3JICMCHTA.

YMeTs: IMPCACKa3bIBATh HAIIPABJIICHUEC PCAKIUN OKHUCIICHUA U BOCCTAHOBJICHU .

BJIaI[eTBI HaBbIKaMH  MAaTCMAaTHYCCKOIo OIIMCaHUsA  OKHCIHUTCIBHO-BOCCTAHOBUTCIIBHOI'O
PaBHOBECH.

4. I'eTeporeHHble paBHOBeCUsI B aHAJIUTH4Yecko xuMuu. [lpousBeneHue pacTBOPUMOCTH
MAJIOPACTBOPUMOI0 CHJIBHOIO 3JIEKTPOJHMTA. YC10BUE 00pa30BaHUs 0CAAKOB MAJIOPACTBOPUMBIX
CHJIBHBIX JIeKTPOJUTOB. /[po0Hoe ocaskaeHue W JApo0HOEe pacTBOpeHHe O0CaAKOB. Biusinue
Pa3IuYHBIX (PAKTOPOB HA MOJHOTY 0CAKAEHHUS 0CAJTKOB U UX PACTBOPeHHE

3naTh: PaBHOBecue B cucteme pactBop - ocamok. Ocagaku U ux cBoicTBa. Cxema 0Opa3oBaHUs
ocagka. Kpucrammudeckue u amopdHBIE OCaAKH. 3aBHCHUMOCTh (DOPMBI OcCagka OT CKOPOCTH
o0pa3oBaHMs MEPBUYHBIX YAaCTUIl MX POCTA.. YCIOBHUS TMONYYEHHUS KPUCTALTMYECKHX OCAIKOB.
['omorennoe ocaxnenue. Ctapenue ocaaka. [Ipuymnbl 3arpsi3HeHHsT 0caika (COBMECTHOE OCaXJICHHE,
coocaxkieHue, mocienyiomiee ocaxnaenue). Kraccuduxanus pa3nuyHbIX BUIOB  COOCAKICHUS
(amcopbmusi, okkirO3us, n3oMopdusm u ap.). IlonokuTeN HOE W OTPHUIIATEIHPHOE 3HAUCHUE SBICHUS
coocaxkaeHus B aHanuze. OcOOEHHOCTH 00pa30BaHUs KOJUIOUAHO-IUCIIEPCHBIX cucTeM. Mcnonp3oBanue
KOJUIOUJIHBIX CUCTEM B XUMUUYECKOM aHaJU3e.

YMeTh: OMNHCHIBATH 3aBUCUMOCTH CTPYKTYpbl OCajika OT €ro HHJIWBHIYaJIbHBIX CBOWCTB
(pacTBOPUMOCTHU, TOJIIPHOCTH MOJIEKYJI)  YCIOBUH OCaXIeHUS (KOHIEHTPAIMUA OCAXIaeMOro UOHA U
OCaJuTelNsl, COJIEBOTO cOCTaBa pacTBopa u pH, Temmneparypsr).

Bnaners: HaBbIKAMM MaTEMaTUUYECKOTO OMUCAHUS TeTEPOTCHHBIX PABHOBECHM, B T.U. YUUTHIBATh
(dakTophl, BIMSIONIME HAa PACTBOPUMOCTh OCAJKOB: TEMIEparypa, HWOHHas Ccuia, JAelcTBHE
OJIHOMMEHHOTO MOHA, PEaKIMH MPOTOHU3AINH, KOMIUIEKCOOOpa30BaHusl, OKUCICHUSI-BOCCTAHOBIICHUS,
CTPYKTYpa U pa3Mep 4acTHIl

5. PaBHoOBecHsi B pacTBOpax KOMIUIEKCHBIX coeluHeHMH. BiausiHme pa3iMyHbIX
(akTopoB Ha mpomecchl KOMILIeKcO00Opa3oBaHusi B pacrBopax. IIpuMeHeHMe KOMILIEKCHBIX
COCJMHEHUI B XUMH4YEeCKOM aHajm3e. Posib MacKHpyommx KOMILIEKCO00Opa3oBaTe/ie B aHaIu3e.

3HaThb: THUIBLI KOMILIEKCHBIX COGILI/IHGHI/If/i, HCIIOJIb3YEMBIX B AHATUTHYECKON  XHUMHH.
Knaccuukanuss KOMIUIEKCHBIX COEAMHEHHH IO XapakTepy B3auMOJCHCTBHS METaJUI-JIUraHj, I0
OJIHOPOJHOCTH JIMTaHJIa ¥ LIEHTPAJIbHOTO MOHA (KOMILIEKcoo0pa3oBaTelisi): BHyTpUCHEPHbIE KOMILIEKChI
U HMOHHBIE accouuathl (BHeIIHec()epHbIE KOMIUIEKCHI M HOHHBIE Mapbl), OAHOPOAHOJIUTAHIHbBIE U
CMEILIaHOJIUTaH/IHbIe, TMOJIUSJIEpHbIE  (TeTepomoJusiiepHble U roMonoiusaepHeie). CBoiicTBa
KOMIUIEKCHBIX COEIUHEHUN, HMMEIOIINE aHAJIUTUYECKOE 3HAYEHHE: YCTOWYUBOCTH, PaCTBOPUMOCTb,
OKpacka, JserydecTb. CTyneHyaToe KOMIUIEKCO-00pa3oBaHUeE. Knaccupukanus KOMIUIEKCHBIX
COCIMHEHUI IO TEPMOAMHAMUYECKOM U KHUHETUYECKOM YCTOMYMBOCTH. BiusHHEe KOMIUIEKCO-
oOpa3oBaHMsl Ha PACTBOPUMOCTb COEAMHEHUN, KHUCIOTHO-OCHOBHOE pPaBHOBECHE, OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIM MOTEHIIMAT CUCTEM, CTAOMIIN3ALMUIO PA3IUYHBIX CTENEHEH OKHCICHUS 3JIEMEHTOB.
Croco0bI MOBBIIIEHUS YYBCTBUTCIIBHOCTHU U CCJIICKTUBHOCTH aHalin3a ¢ UCIIOJIB30BAHUEM KOMILJICKCHBIX
coennHeHuil. TeopeTnueckue OCHOBBI B3aUMOJCHCTBUSA OPTaHUYECKUX PEAarcHTOB C HEOPraHMYECKUMHU
noHaMu. DyHKIMOHANBHO-aHAIUTUYECKUE TPYNIbl. BiMsHMe HMX NOpUpOABI, PaCHOJIOKEHUS,
CTEPEOXUMHUH MOJIEKYJ pEareHTa Ha €ro B3auMOJCUCTBHE C HEOPraHMYECKUMU HOHaMH. BiusHue
o0mmel CTPYKTYphl OPTaHUYECKHUX pPEareéHTOB Ha WX CBOMCTBA, POJb PA3TUYHBIX (YHKIIHOHATHHBIX
rpyni. Teopus aHajnoruii B3aMMOJEUCTBUS MOHOB METAJJIOB C HEOPraHMYECKMMHU peareHTaMu THIlA
H>0O, NH3 u HoS u kucnopon-, a3or-, cepocosiepKaliuMi OpraHUnYecKuMH peareHTamu. OCHOBHBIE
THUIBI COEIMHEHUH, 00pa3yeMbIX C y4acTHEM OPraHMYECKHX peareHTOB. XeJaTbl, BHYTPUKOMIUIEKCHbIE
COCIMHCHUA. @aKTOpBI, OIpECACIIAOIINEC yCTOﬁ'—IHBOCTB XCJIaTOB: IpHUpoaa AJOHOPHBIX A4TOMOB U
CTPYKTypa peareHTa, pasMep LHKJIA, YUCIO LHMKIIOB, XapakTep CBA3U MeTaul-lurasj. Baxnenmmue
OpraHMYEeCKHE pEeareHThl, NPUMEHSEMble B aHalM3€ /Js paslieleHUs, OOHApyKEHHUs, OIpeleeHHs
HMOHOB METAJIOB, Il MACKUPOBAHUS U AeMackupoBaHus. OpraHM4ecKue peareHThl Isl OpraHUYECKOT O
a"Haym3a. BO3MOXHOCTH HCIIOJIBE30BAaHUS KOMITIJIEKCHBIX CO@}II/IHGHI/Iﬁ U OPraHu4YCCKUX pCarcHTOB B
Pa3JIMYHBIX METOAAaX aHaIu3a
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YMeTh: yYuThIBaTh (DaKTOPBI, BIHUSIONINE HA KOMIUIEKCOOOpa30BaHUE: CTPOCHHE IEHTPATBLHOTO
aToMa M JIMTaH/1a, KOHIICHTPalrs KOMIIOHEHTOB, pH, MOHHAs cuiia pacTBOpa, TeMIepaTypa.

BraneTs: HaBbIKaMU KOJTUYECTBEHHON XapaKTEPUCTUKUA KOMILIEKCHBIX COSAMHCHHI: KOHCTAHTHI
YCTOWYHUBOCTH (CTYIIEHUYATHIE U 001mue), GyHKIMs 00pa3oBaHus (CpeaHee JUTaHIHOE YUCTI0), QYHKIUS
3aKOMIUIEKCOBAaHHOCTH, CTENICHb 00pa30BaHMsI KOMIUIEKCA.

6. I'paBumerpusi. Kinaccupukanuss mMeTooB rpaBMMeTpHYecKOro aHaamnsa. OcCHOBHbIE
3Tanbl TIpaBHMeTpUYecKoro ompeaeneHusi. Ocaxnaemas M rpaBuMerpuyeckass ¢opmbi;
TpeOoOBaHusl, NpeAbsBIsieMble K 3TUM ¢opMmaM. TpedoBaHusi, npegbsBIAsieMble K 0CAAUTEJIO,
NPOMBIBHOM kuUAKOCTH. [loHsiTHe 0 TeopuuM 00pa30BaHUS OCAAKOB. YCJI0OBHS 00pPa30BaHUA
KPHCTAJIMYECKHX U aMOP(PHBIX ocaikoB. [Ipumepbl rpaBUMeTPHYECKUX ONpe/Ie/IeHUH.

3HaTh: CYIIHOCTb TPABUMETPUUYECKOTO aHAIN3a, IPEUMYIECTBA U HelOCTaTKu MeToaa. [Ipsimbie
U KOCBCHHBIC MCTOABLI ONPCACIICHUA. Baxneinmme OpraHu4Y€CKUC M HCOPraHUYCCKUC OCAAUTCIIH.
[TorpemHocTy B TpaBUMETPUUYECKOM aHalu3e. TpeOoBaHUS K OCaXIAaeMOW U TpaBUMETPUUYECKOMN
¢dopmam. M3MeHeHHs cocTaBa OCaJka MPHU BHICYIIMBAHUN U MPOKAIMBAHUU. TepMOrpaBUMETpUYECKUI
aHaJIu3.

YMeTh: UCnoJIb30BaTh OOILYIO CXEMY ONpPEIEICHUI.

Brnagers: ananuTudeckuMu BecaMu. TeXHHUKOW B3BELIUBAHUS.

7. Metoabl THTpUMeTpHYecKOoro anajam3a. Kiaaccupukanusi. TpedGoBanus,
npeabsiBisieMble K peaklUd B THTPUMETPHYECKOM aHajau3e. Buabsl TUTpUMeTpHYECKHX
ompejesieHUii: mnpsimoe U o0paTHOoe, KOCBeHHOe THTpoBaHue. IlepBuuHBIe M BTOPHYHBbIE
CTaHAapThl, TpedoBaHusA K HUM. PukcaHaibl. Buabl KpuBbIX TUTPOBaHHs. CKAaYOK TUTPOBAHHUS.
Touka IKBUBAJIEHTHOCTH ¥ KOHEYHAsl TOYKA TUTPOBAHUA. ABTOMATHYECKUE TUTPATOPHI.

3HaTh: TUTPUMETPUUECKUN aHanu3 (TuTpumerpusi). OCHOBHbIE MOHATUA(AIMKBOTA, TUTPAHT,
TUTPOBAaHUE, TOYKA SKBUBAJIEHTHOCTH, KOHEYHAS TOUYKA TUTPOBAHUS, UHIUKATOP, KpUBas TUTPOBAHUS,
CTENEHb OTTUTPOBAHHOCTH, YPOBEHb THUTpPOBaHUs). TpeOoBaHMs, NpEABABISIEMbIE K pEaKIusM B
TUTPUMETPUH. PeakTHBBI, MpPUMEHsEMble B TUTPUMETPUYECKOM aHalIM3e, CTaHJapTHbIE BeEIECTBa,
tuTpanThl.  Kiaccudukamuss  METOJOB  TUTPUMETPUYECKOTO  aHajiu3a:  KHCIOTHO-OCHOBHOE,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOE, OCaJIUTENbHOE, KOMIUIEKCOMETPHUYECKOE "
KOMILJIEKCOHOMETPUYECKOE TUTPOBAHHUE.

YMeTb: HCNONb30BaTh pa3lUyHble BUIbl TUTPOBAHMS, NMPUMEHSIEMbIE B THUTPUMETPUUYECKOM
aHanmuse (mpsimoe, ooparHoe, kocBeHHOE). CrocoObl onpeaenenns (OTAEIbHBIX HABECOK, aTMKBOTHBIX
gacrteit). MeTopl yCTaHOBIEHHSI KOHEYHOH TOUKH TUTPOBAHUS (BU3YyallbHbIE, HHCTPYMEHTAJIbHBIE).

Bnaners: THUMOBBIMM pacueTaMH B THUTpUMETpHueckoM aHaiuie. Crnoco0aMu BbIpaKeHUS
KOHIIEHTpallui B TUTPUMETPUUECKOM aHajau3e (MOJSIpHas KOHLEHTpAIs, MOJSpHAas KOHIEHTpalus
SKBHMBAJIEHTa, TUTP, TUTPUMETPUUECKHH (akTop mepecuyera, TUTP IO OIpPEAEIsieMOMY BEIIECTBY,
nonpaBoyHbli  Ko3¢¢unuent). Pacyerom Macchl CTaHIApTHOTO BELIECTBA, HEOOXOAMMOHM JUis
IIPUTOTOBJIEHUSI TUTpaHTa. PacueToM KOHIIEHTpallMM TUTPAHTA MPHU €ro craHiaptuzauuu. Pacuerom
Macchl 1 MacCOBOH JI0JIM OTIPEIEIEMOro BellecTBa O pe3yabTaTaM TUTPOBAHUS.

8. Kuciaorno-ocHoBHoe TuTpoBanmue. IlocTpoeHue KpuBBIX THTpoOBaHMs. Biausinme
BeJIUYMHBI KOHCTAHT KHUCJOTHOCTH WJH OCHOBHOCTH, KOHIEHTPAIlMH KHCJIOT WJIH OCHOBAaHWIA,
TeMIlepaTypbl Ha XapaKTep KPUBBIX TUTPOBaHHs. KNcI0THO-0CHOBHOE TUTPOBaHHME B HEBOJHBIX
cpenax. KwuciaorHo-ocHOBHble HHAMKATOpPbl. IlorpemiHocTH TUTpPOBaHMA NIpM ompeeIeHUH
CHJIBHBIX U €J120bIX KHCJIOT U OCHOBAHMIA.

3HaTh: KUCIOTHO-OCHOBHOE TUTpoBaHUe. CyIIHOCTh JaHHOTO MeToja. Peakuuu, ucnosiab3yembie
B JAaHHOM MeToje, TpeOoBaHMA K HHMM. ANMAUMETpUS U a’dKaIuMETpus. MHIUKaTopbl MeTona
KHCIIOTHO-OCHOBHOTO  TUTpoBaHMs. TpeOoBaHus, TmpenbsBisieMble K uUHAUKaTopam. HonHas,
xpoMmodopHas, HOHHO-XpOMO(OpHasi TEOpUS HHAMKATOPOB KHUCIOTHO-OCHOBHOTO THTPOBAHUSI.
WnrtepBan wu3MeHeHMs oOKpacku uHaukaropa. Kiaccupukaumss wunaukaTtopoB (o  crmocoOy
IIPUTOTOBJIEHUS IPUMEHEHNS, 110 [IBETHOCTH, 110 MEXAHU3MY IPOLIECCOB B3aUMOJEHUCTBUS C TUTPAHTOM,
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1o coctay). [Ipumepbl TUITUYHBIX UHAUKATOPOB KUCIOTHO-OCHOBHOTO TUTpOBaHUsl. KpuBbie KUCIOTHO-
OCHOBHOT'O TUTPOBAHHS.

YMeTb: Npou3BOAUTH pacueT, MOCTPOCHUE W aHAJIU3 TUIHUYHBIX KPHUBBIX TUTPOBAHUSA IS
CIIy4aeB TUTPOBAHUS CUJIBHOM KHUCJIOTHI LIEI0YbI0, c1ab0N KHUCIOTHI MIENIOYbI0; CHIIBHOIO, cIaboro
OCHOBAHUS CHJIBHON KUCJIOTOM.

Bnanmers: BEIOOPOM MHIMKATOPOB MO KPUBOW TUTPOBAHUSA. ANMIUMETPUCH M ATKATUMETPHUCH.
Pacueramu pe3ynbTaToB TUTPOBAHMUSL.

9. OKuCINTE/bHO-BOCCTAHOBUTEIbHOEe  THTpoBaHue. IlocTpoenme  KpHBBIX
TUTPOBaHUsl. DaKTOPBI, BIAMAKOIIHNE HA XaPAKTEP KPUBBIX TUTPOBAHUSA: KOHLUEHTPALUsI MOHOB
BO/IOPOJa, KOMILIeKCcOOOpa3oBaHue, MOHHAsA cuia. CnocoObl ompeneeHHs] KOHEYHOH TOYKH
TUTPOBaHUs; MHAUKATOPHI. IlorpemHocTH TUTpoBaHUsA. MeTOAbl OKHCIUTEIbHO-BOCCTAHOBU-
TeJIbHOT0 TUTPOBAHMUS.

3HaTh: OKUCIUTEIbHO-BOCCTAHOBUTEIbHOE TUTpoBaHUE. CymHocTh MeTona. Kiaccuduxarus
pPEAOKC-METOAOB.  YCIOBUS  IPOBEAECHUS  OKUCIMTEIbHO-BOCCTAHOBUTEIBHOTO  TUTPOBAHUS.
TpeGoBanus, npeabaBiseMble K peakuusM. BUIIBI OKHUCIUTENbHO-BOCCTAHOBUTEIHLHOTO TUTPOBAHUS
(npsimoe, oOpaTtHoe, 3amecTutTenabHOe). OcHOBHbIE TpebOoBaHUS K peakuusMm. HWHaukaTtopbl B
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOM THUTpoBaHuU. Kraccudukanuus HHAUKATOpOB. OKHUCIUTEIBHO-
BOCCTAaHOBMTEJbHbIE HMHJAUKATOPBl (0OpaTHMble W HEOOpaTHUMBbIE), MHTEpBaJl H3MEHEHMSI OKPACKH.
Mexanusm ux peiictBus. [lpuMepbl OKHUCIUTENBbHO-BOCCTAHOBUTENIBHBIX HMHAMKATOPOB, YacTo
NpUMEHSIEMBIX B aHanu3e (nudenunamuH, 1,1-heHunanTpanunoBas KHCIOTa, (GEppouH H 1Ip.)
Ilepmanranaromerpus. Mogomerpus. Jluxpomaromerpus. [Ipumenenue.

YMeTh: CTpOUTH KPHUBBIE  OKHUCIMTEIbHO-BOCCTAHOBUTEIBHOIO  TUTPOBAHUS:  pacyer,
MOCTPOCHHE, aHaIu3. BeIOOp MHAMKATOpA HA OCHOBAHUU aHAIM3a KPUBOM TUTpoBaHUs. HAMKATOpHBIE
OLIMOKU OKUCIIUTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBAHHUSI, UX MPOUCXOXKACHUE, PACUET, YCTPAaHEHHE.

Bnaners:  mepmanranaromerpuer.  Homomerpmen.  /Iuxpomaromerpueil.  Pacueramm
pe3yJIbTaTOB TUTPOBAHUS.

10. OcanutenbHoe THTpoBaHue. IlocTpoenne kpuBbIX THTpOBaHusA. Cnocodbl
O0OHApY:KeHHs] KOHEYHOM TOYKHM THUTPOBAHUA; HHAMKATOPbI. IlorpemHocTM THTpPOBaHMA.
IIpumepbl NpaKTHYECKOro NPHUMEHEHHUS.

3HaTh: ocaauTenbHOe TUTpoBaHHe. CyHmHOCTH MeToja. TpeboBaHUs, MpeabsBIsSEMble K
peakuusM B METOJE OCaIUTENbHOro TUTpoBaHMs. Knaccudukanus METOAOB MO MPHUPOJAE peareHra,
B3aMMOJICHCTBYIOIIETO C  ONpEJeNsieMbIMH BELIECTBAMU (apreHTOMEeTpus, THUOLIMAHATOMETPHS,
MEpKypOMETpHusl, TeKcallmaHoheppaToMeTpusi, cyiabpaTomMeTpusi, Oapumerpus). Buabl ocagutenbHOro
TUTpOBaHUs (TpsiMoe, oOpaTHoe). HAMKATOpbl METOJa OCaJAUTENbHOTO TUTPOBAHMS: OCATUTEIbHBIE,
METaJIJIOXPOMHBIE, aJCOPOIIMOHHBIE. Y CIOBUS NMPUMEHEHUS U BHIOOpP aJCOPOLIMOHHBIX MHAUKATOPOB.
Aprentomerpudeckoe TUTpoBaHue. CylmHOCTb. TUTpaHTBl, MX NPUTOTOBIEHWE WM CTaHAAPTH3ALUS.
Knaccudukanusa apreHtromerpuyeckux MeronoB. Meron Mopa, Ponbrapaa, @asHca. CymiHOCTb,
TUTPAHTBI, UHAUKATOPBL, TpUMeHeHne. MepkypuMeérpus. CylHoCTb, TATPAHTHL, HHAUKATOPBI.

YMeTh: CTpPOUTh KpUBBIE OCAIUTENBHOTO TUTPOBAHMS, HMX pacyer, MOCTPOCHHE, aHaJM3.
Vcnonp3oBaTh BIMSHUE DPA3IUYHBIX (DPAKTOPOB Ha CKAYOK TUTPOBAaHUS (KOHIEHTpAlMs pPacTBOPOB
peareHToB, paCTBOPUMOCTb OCaKa U 1Ip.).

Bnanets: pacueramu pe3yiabTaTOB TUTPOBaHUS. APreHTOMETPUEN U MEPKYPUMETPUEH.

11. Komnuekconomerpuieckoe Turposanue. Cymnocts meroaa. Kpusbie THTpOBaHMsA, NX
pacyer, MOCTpPOeHHe, AaHAAM3. BiusHMe pa3IUYHBIX (AKTOPOB Ha CKAYOK Ha KPHUBOil
TUTPOBaHUA. MHAMKATOPBI KOMILJIEKCOHOMETPUH (MeTa1JI0XPOMHbIE HHAMKATOPHI), IPUHIMI MX
AeHCTBHSA; TpeOOBaHMsA, INpelbsiBJsieMble K MeETAVIOXPOMHBIM HHAMKaTopaMm. Bsioop
MeTAJVIOXPOMHBIX HHAUKATOPOB. TUTpaHT MeToa, ero NpPUroToBJIeHHUEe, CTAaHAApTH3aNUs. Buabl
(mpuemMbl) KOMILIEKCOHOMETPUYECKOr0 THUTPOBaHMS (MpsiMoe, 0OpaTHoOe, 3aMeCTUTEIbHOE).
IIpumeHeHne KOMILIEKCOHOMETPHH.
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3HaTh: HEOPraHWYECKUME U OPraHMYECKHUE TUTPAaHThl B KOMIUIEKcOMeTpuu. Mcnonb3oBaHue
aMMHOIOJIMKApOOHOBBIX KUCJIOT B  KOMIUIEKCOHOMETpHH. IlocTpoeHne KpHUBBIX TUTPOBAaHMS.
MeTtannoxpoMHble MHIMKATOPbI U TpeOOBaHUsI, PEAbsBIIeMble K HUM. BaxkHeline yHUBepcallbHbIE U
cnenu(puyeckue MeTalIoOXpOMHbIE MHIUKATOPbI. [IprMepbl MpakTHUeCKOro NpUMEHEHHMSL.

YmeTb: ucnonb3oBate Cioco0bl KOMIUIEKCOHOMETPUUECKOTO TUTPOBAHUS: MPsIMOE, 00paTHOE,
KocBeHHOe. CeNeKTUBHOCTh TUTPOBAHUS U CIOCOOBI ee MoBbleHUs. llorpemHoctu TUTpOBaHUS.
PaBnoBecus B BogHbIX pactBopax DJ{TA. CocTtaB U yCTONYNBOCTh KOMILJIEKCOHATOB METAJLJIOB.

Brnanets: pacueTom pe3ynbraToB TUTpoBaHus. KoMiuiekcoHOMeTpuei.

12. OnTnuyeckne wmeroabl aHaau3a. OQOmmii npuHuun Meroga. Kiaaccudpuxaums
ONTHYECKHX METOAOB aHaJM3a (M0 HM3y4yaeMbIM O0OBEKTaM, IO XapaKTepy B3amMojAelcTBHS
3JICKTPOMATHUTHOIO0 M3JIYYE€HHs C BEIIEeCTBOM, IO MCIOJIb3yeMOH 00J1aCTH JIEKTPOMATHHTHOIO
CIIEKTPa, N0 MPHPO/ie JHepreTnyecKux nepexoaos). Cymuoctb. 3akoH cBeronorJjomenns byrepa
— Jlam0OepTra — bepa. Cunekrpodoromerpusi. CymHocTs MeToAa. JOCTOMHCTBA M HEJOCTATKH.
KonunuyecrBennsblii poromerpuyeckuii anaan3. CymmHocTs MeTOAa. Y CJI0BHUS NPOBEACHHUA aHAJIN3A
(BbI0OpP poTOMETPUYECKOI PeaKIMU, JJIHHbI BOJHbI, KOHIIEHTPALIMHA PACTBOPA, JJIUHbI KIOBETHI).
Onpenenenne KOHINEHTPALMH AHAJM3UPYeMOro BemiecTBa: MeToa rpaayMpoBOYHOro rpaguka,
MeTOJ OJHOI0 CTAHJAAPTAa, METOA 100aBKHM cTaHaapra. MeToAbl OnpeaejeHHs KOHUEHTPALUH
HECKOJILKHX BellecTB IIPH X COBMECTHOM NPHCYTCTBHH.

3HaTh: CHEKTpP 3JIEKTPOMArHUTHOIO M3JIydyeHHs. DHeprus (pOTOHOB, YAaCTOTA, BOJIHOBOE YHCIIO,
JUIMHA BOJIHBI; CBSI3b MEXJy HUMH; TEPMHUHBI, CUMBOJIbI, €IMHULBI HU3MepeHus. CocraBisrouue
BHYTPEHHEH JHEPIUU YacTHUIL] U COOTBETCTBYIOIIME MM JAHMANA30HBI IEKTPOMATHUTHOIO H3IIy4YEHUS.
OcHOBHbBIE THIIBI B3aUMOJECHCTBUS BELIECTBA C M3JIYYEHHEM: dMHUCCHUS (TEIIOBasi, JIIOMUHECLIEHLUSA),
noryoieHue, paccesHue. Knaccupukanus CHEKTPOCKONUYECKMX METOAOB [0 IPUPOJE YaCTHII,
B3aUMOJCICTBYIOIIUX €  U3JIydyeHUEeM(aTOMHBbIE,  MOJEKYJpHBIE);  XapakTepy  Ipouecca
(abcopOLMOHHBIE, SMHUCCUOHHBIE); AMANA30HY 3JIEKTPOMArHUTHOrO wu3nydeHus. CHEeKTpbl aTOMOB.
OcHOBHbIE U BO30YXJIEHHBIE COCTOSIHUSI aTOMOB, XapaKTEPUCTUKU COCTOSIHMM. OCHOBHBIE 3aKOHBI
UCIYCKaHUsI M TMOMJIOIIEHUS  DJIEKTPOMArHUTHOrOo  u3nydeHus.  Amnmaparypa.  CrnocoOsbl
MOHOXpOMaTH3aluu  JyducTtoil  sHepruu. Knaccudukamuss  CHEKTpaJbHBIX  NPUOOPOB,  HX
XapaKTepUCTUKH: JHCIIEPCUs, pa3pellaromas CrIocoOHOCTb, cBeTocuiaa. I[IpUeMHUKH W3ITydyeHUs:
(boTodMyIbCHS, POTOIEMEHTHI, POTOYMHOKHUTEIH, TOITYIPOBOIHUKOBBIE IPUEMHUKH.

YMeTb: UCMONb30BaTh SHEPreTHYecKue Mepexojsl, MpaBuia oTOopa. XapaKTepUCTUKH
CHEKTPaJIbHBIX JIMHUM: TMOJIO)KEHHE B CIEKTPE, MHTEHCUBHOCTh, MOJylIHpuHa. [IpuuuHbl ymmpenus
CHeKTpanbHbIX JUHUHA. CHeKTpsl MOJEKyNl; HX ocoOeHHOCTH. CXeMbl 3JEKTPOHHBIX YpPOBHEH
MOJIEKYJIbl. DJIEKTPOHHbIE, KOJIeOaTeIbHbIE M BpalllaTeIbHbIE CHEKTPhl MOJIEKYJ. 3aBUCHMOCTb BHJIA
CIIEKTpa OT arperaTHOro COCTOSIHUS BEILECTBA.

BnaneTs: CBS3bI0 aHAIMTUYECKOTO CUTHAla C KOHIEHTpalUUeld ONpeAesieMOro KOMIOHEHTA.
OCHOBHBIMHU CHIOCOOAaMU OTIpe/ieTIeHNs KOHIICHTPAIMH B CIEKTPOCKOMUYECKUX METOax.

13. IloreHumoMeTpuYecKMil MeTo/ aHaJim3a. Omnpenesnenne KOHLEHTpaLu
AHAJIM3MPYEMOr0 BelleCTBA B NPSAMOH NMOTCHIMOMETPHHM (MeToJ TIPagyMpOBOYHOrO rpagmuka,
METOl CTAHAAPTHBIX [100aBOK). CylIHOCTH MOTEHUHOMETPHYECKOI0 THUTPOBaHMsA. TumbI
NMOTEHIIHOMETPHYECKOI0 THTPOBAHMA. JJIEKTPOAbl, INPHMEHsieMble NPH Pa3IHYHbIX THIAX
NOTEeHIIHOMEeTPUYECKUX TUTPOBAHUIA.

3HaTh: OOIIYyI0  XapaKTePUCTUKY  OJEKTPOXMMHUYECKHMX  MeToAoB.  Kiaccuduxanmio.
ONEeKTpOXUMHUYECKHE sSYeHKH. VHIMKAaTOPHBIN SJIEKTPOJ M DJIEKTPOJ CpaBHEHUs. PaBHOBECHBIE U
HEPABHOBECHBIE JJIEKTPOXUMHUYECKHE CHUCTEMBI. SIBIIEHUS, BO3HUKAIOIIME IIPH NPOTEKAHUU TOKa
(oMuyeckoe TajeHHe  HANpsOKeHWs, KOHLEHTPalMOHHAass M KUHETHYecKas  MOJIIpU3aius).
[lonApu3annoHHbIE KPUBBIE M MX MWCIOJIb30BAHME B PA3IMYHBIX 3JIEKTPOXUMHMYECKMX Merojax. lIpsmas
noreHuuomeTpus. M3menenume mnoreHuumana. OOpaTtumble U HeoOpaTHMMble  OKHCIUTEIbHO-
BOCCTAHOBUTENIbHBIE CUCTeMbl. MHaukaTtopHble »syekTpoabl. Kiaccuduxanus HOHOCEIEKTUBHBIX
anekTpoaoB. [loTeHnnomerpudyeckoe TuTpoBaHue. Vi3MeHeHre 31eKTPOHHOIO MOTEeHIMala B MPoLecce
TUTPOBAHUS.
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YMeTh: UCIONIB30BaTh CIIOCOOBI OOHAPY)KEHUSI KOHEUHOW TOYKU TUTPOBAHUS; HHAUKATOPHI.

Brnaners:  omnpeneneHueM — KOHIEHTpallMM — aHAIU3UPYEMOro  BEIIeCTBA B IPSIMOH
MOTEHIIMOMETpUU (METOZ TpaJyMpOBOYHOrO Trpaduka, METOJ CTaHIApTHBIX J00aBOK) W 1O
pe3yabpTaTaM NOTEHIIMOMETPUYECKOTO TUTPOBAHMSL.

14. Kygonomerpudeckuii anaau3. [lpunuun merona. Ilpsamasa kynonomerpusi. Cnoco0bl
onpeaejieHUs1 KOJMYECTBA JJIeKTPUYeCTBa, Mpouleamnero yepe3 pacrsop. [lpumenenne meroaa.
Kysnonomerpudeckoe TurpoBanue. CynmHocTh MeT0Aa. Y CJI0BUA npoBeaeHuss. UHAUKAIMS TOYKH
IKBUBAJEHTHOCTH, IPUMEHEHHEe MEeTO/1a.

3Harh: TeopeTruueckre ocHOBbI. 3akoH Dapanes. [IpsaMas KyJIOHOMETpUS U KyJOHOMETPUUECKOE
TUTPOBAaHUC. KYJIOHOMeTpI/ISI npu IMOCTOAHHOM TOKC MW IIOCTOAHHOM IIOTCHIIMAJIC. Buemmnsgaa u
BHYTPEHHSS TeHepalus KYJIOHOMETPUYECKOro TUTpaHTa. TUTpOBaHUE AIEKTPOAKTHBHBIX U
OJICKTPOHCAKTUBHBIX KOMIIOHCHTOB. OnpeneneHI/Ie KOHEYHOU TOYKU TUTPOBAHUA.

YMeTh: UCIONB30BATh CIIOCOOBI OMpeIeTICHUS] KOJIMYECTBA AJIEKTPUYECTBA.

Bnaners: omnpeneneHneM KOHLEHTpAlMM aHAJIM3UPYEMOro BeEllecTBa 10 pe3yJbTraTaM
KYJIOHOMETPUHU.

15. TeopeTnueckne OCHOBbI MAaCC-CIIEKTPOMETPUYECKHUX METOA0B HCCJIe0OBAHUS.
XapakTepucTuka M Kjaaccupukauuss MeToa0B Macc-ciekTpoMerpuu. IlpobJembl mosaydyenuss u
perucTpauum creKTpoB.

3HaTh: TEOPETUUECKHE OCHOBBI Macc-criekTpoMeTpuu. [Ipocreifiias cxema Macc-ClIEeKTPOMETPA.
Macc-cnekTpsl, UX BUA U WHGOpMaIUs, oJdydaemasl ¢ UX NOMOIIbio. UyBCTBUTEIHLHOCTh, TOYHOCTh U
00JIaCTH MPUMEHEHHS MacC-CIIEKTPAIBHOTO aHAIH3A.

YMeTh: UCHONB30BATh MPUHIIUI U OCOOCHHOCTH MacC-CIIEKTPOMETpa.

BHaI[eTBI MNPUMCHCHHUEM MACC-CIICKTPOMCTPHUU OJId aHAJTUTUYCCKHUX ueneﬁ. KauecTtBeHHEIM 1
KOJIMYECTBEHHBIM aHAIHU30M.

16. Ilonsitue nmpoObl. IlonroroBka odpasua k anaausy. Cpennss npoda. Ordop cpennei
npoobl KUJAKOCTH, TBEPAOro Teja (0AHOPOIHOIO U HEOXHOPOAHOrO BemlecTBa). Macca mpoobl.
PacrBopenne npo0sI (B BoAe, B BOAHBIX PACTBOPAX KHCJIOT, B IPYTHX PaCTBOPHUTENAX), 00padoTka
NpooObI HACBIIIEHHBIMU PACTBOPAMH CO/bI, IOTALIA HJIH ee CIUIaBJeHue ¢ COJISIMU.

3HaTh: MpPEACTABUTEIBHOCTh MPOOBI; Mpoba M OOBEKT aHanu3a; Mmpobda W METOJl aHaju3a.
®dakTopsl, 0OYCIOBIMBAIOIIAE pa3Mep U CHOCO0 OTOOpa mpencTaBUTENbHON TpoObl. OTOOP TPOO
TOMOTE€HHOT'O M T'eTepOreHHOro cocraBa. CrocoObl MoyuyeHus: cpefHel MpoObl TBEPIbIX, KUAKUX U
ra3oo0pa3HbIX BEIIECTB; YCTPOICTBA M MPUEMBI, UCIOJIb3yEMbIE NPU 3TOM; MEepBUYHAs 00paboTKa U
XpaHeHHue npob; T03UPYIOIINE YCTPOHCTBA.

YMeTh: HCIoNb30BaTh OCHOBHBIE CIOCOOBI NepeBoda MpoObl B (GopMy, HEOOXOAMMYIO st
JAHHOTO BHMJIa QHAJIM3a: PACTBOPEHHUE B PA3JIMUHBIX CPENAX; CIEKAHUE, CIUIABJICHUE, PA3JIOKEHHUE MO
)IGfICTBI/I@M BBICOKHMX TEMIICPATyp, JAaBJICHHA, BBICOKOYACTOTHOI'O paspsaa; KOM6I/IHI/IpOBaHI/Ie
pa3IUYHBIX IPUEMOB; OCOOCHHOCTHU PA3JI0KEHUSI OPraHUYECKUX COEAUHEHUN

Bnagers: cmocoOamu ycTpaHeHUss M ydeTa 3arpsi3HEHUH M TOTEpPb KOMIIOHEHTOB MpHU
poOOIOATOTOBKE.

17. Metoabl pa3esieHUus H KOHIeHTpHUpoBaHus BemecTB. Kinaccnukanmnsa n kparkas
XapaKTePUCTHKA JTHX MeETOAOB  (MCHapeHHe, O030JIeHHE, OCAa)XKAeHHe, COOCAKICHHE,
KPHCTAIM3ALHA, IKCTPAKIHA, a1copOuus, xpomatorpadus).

3HaTh: OCHOBHBIE MCTOABI Pa3ACJICHUA U KOHUCHTPHUPOBAHUA, UX POJIb B XUMHUUYCCKOM aHAJIM3EC,
BbIOOp U oneHka. CoueTaHne METOJIOB pa3elIeHUs] U KOHIEHTPUPOBAHUS C METOJAMHU OINpPE/IEICHHUS;
FI/I6pI/IHHI)Ie METO/JBI. PaSJIeJ'IeHI/Ie COIIOCTAaBHUMBIX KOJIMYECTB DJIEMEHTOB U OTACJICHUEC MaJIbIX KOJIMYECTB
oT Oonpimux. OHOCTYNEHYAThle U MHOTOCTYIEHYAThIe MPOIECChl pa3aesieHus. MeToibl SKCTPaKIUH.
Teopernueckne OCHOBBI METOJOB. 3aKkoH pachpezeneHus. Knaccudukanus 5SKCTPaKIHOHHBIX
npoueccoB. CKOpoCTh 3KCTpakUMHU. THIIBI SKCTPAaKUMOHHBIX CHCTEM. YCJIOBHMSI OKCTpPAKLUHU
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HEOPraHWYECKUX U OpraHudeckux coenuHeHud. Peskcrpakuus. Ilpupoma u  Xapakrepucruka
DKCTPAareHToB. PazneneHne 3JI€MEHTOB METOAOM JKCTpakuuu. OCHOBHBIE OPraHUYECKHE DPEarcHTSI,
UCIOJNb3yeMble JJIS  pa3[elIeHUus] DJIEMEHTOB METOJOM JKCTpakuuu. CeIneKTHBHOE pa3leiieHHe
JIEMEHTOB METOJOM MoJ00pa OpraHMYecKux pacTBopurened, usMmeHenue pH BogHo#l da3sbl,
MacKUpOBaHMS M JeMackupoBaHus. [IpuOopsl s skcTpakuuu. MeToabl OCaXICHHUS U COOCaXKICHUS.
Onexkrpoxumuyeckue MeTobl. OTroHKa (JUCTUIUIALMS, BO3TOHKA). 30HHAsI IIaBKa

YMeTh: paccUMThIBaTh KOHCTAaHTHI pacnpenenenus. Koagdunuent pacnpenenenus. CreneHb
u3pnedenus. Gakrop pazaenenusd. KoappuunueHT KoHIEHTpUpOBaHUS.

Bunaners: npuMEHEHHEM HEOPraHWYeCKMX M OPraHMYECKUX PEarcHTOB Ul OCAXKICHUS.
Crnocobamu paszieneHus MyTeM YCTaHOBJICHMsI pa3MyHbIX 3HaueHui pH, oOpa3oBaHus KOMIUIEKCHBIX
COCIMHCHUN U IIPUMEHEHMS OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN. I pyNIOBBIMU pEareHTsl U
IpeabsBiIsgeMble K HUM TpeOoBaHus. XapaKTEPUCTUKU MajopacTBOPUMBIX COEIMHEHWH, Hauboiee
4acTO MCHOJb3yeMbIX B aHauu3e. KOHLEHTpUPOBaHME MUKDPOJJIEMEHTOB COOCAXICHHEM Ha
HEOPraHMYECKHUX M OPraHMYECKUX HOCUTENSIX (KOJUIEKTOPax).

18. Xpomarorpadus. Kinaccupukauusi xpomarorpadpuuyecKkux MeTOJA0B aHAJU3A 110
MeXaHU3MYy pa3/ieieHHsl BellecTB, M0 ArPeraTHOMY COCTOSIHMIO (a3, 0 TeXHHKe IKCIIEPUMEHTA,
o cnoco0y OTHOCHTEJNbHOro nepeMeienusi pas. KodgpdpuuuenT noagBUKHOCTH, OTHOCUTEIbHBIH
KO3(pPUUMEHT NOABMKHOCTH, CTeNeHb (KpUTepHil) pasaejieHHs, KOIPQPUIUMEHT pa3iejeHus.
Ancopounonnasi xpomarorpadusi. TonkocaoiiHas xpomarorpadpuss (TCX). Ocagounas
xpomartorpagus. [lousaTre o cUTOBOM (IKCKIIO3UOHHOI) XpomaTorpaduu. I'eab-xpomarorpadus.

3natb: xpomarorpaduro. CymHocTh Meroga. Knaccuduxamuio xpoMatorpaguueckux MeTOI0B
aHamM3a 1O MEXaHW3MYy pa3JIeIeHUs] BEIIECTB, 0 arperaTHOMy COCTOSHHIO (a3, IO TEXHHUKE
JKCIIEPUMEHTa, M0 CIOCO0Y OTHOCHTENLHOTO mepememieHus (as3. AncopOuuoHHas xpomaTtorpadus.
Toukocnoiinyro xpomarorpaduio (TCX). CymuHocts Mmetoma TCX. Marepuaibl U pacTBOPHUTENH,
npumensiembie B Metone TCX. PacnpenenurensHyto xpomarorpaduto. bymaxknyio xpomaTtorpaduro
(xpomarorpadust Ha Oymare). OcagouHunyto xpomatorpaduro. [ToHsATHE O CUTOBOM (IKCKIIFO3MOHHOMN)
xpomarorpaduu. I'ens-xpomaTorpaduto.

YMeTh: paccuuThiBaTh  KOA(Q(UIMEHT MOJBUKHOCTH, OTHOCHUTEIBHBIM  KOA(PPUIUEHT
MOJIBUKHOCTH, CTENEHb (KpUTEpHii) pa3sienenus, ko3hpuuueHT pasaeneHus.

Bnanets: ocymiecTBieHneM aHanu3a (Kaue€CTBEHHOI'O, KOJIMYECTBEHHOI'O) M aHAIU30M
XpOMAaTOrpamm.

19. JIkcrpakumusa. OCHOBHBIC TapaMeTpbl, XapaKTepuU3yKIIHe JKCTPAKIHOHHOE
pa3aesieHHMe M KOHLEHTPMPOBaHHUE: CTeleHb U3BJeYeHHs U (axrTop pasgeseHus. Koncranra
IKCTPAKIMH M €€ cBA3b ¢ KOIpPUIUEHTOM pacnpenejeHus. Pacyér 4menaa jskcTpakuomi,
He00XOAUMBIX /ISl IOJTHOT0 U3BJIeYeHUsI KOMIIOHEHTAa B Oprannyeckymo gasy.

3HaTh: TEOPETHUYECKHE OCHOBBI METOJIOB 3KCTpaKIHMM. 3aKkoH pacnpenaeneHus. Kinaccudukanums
AKCTPAKIIMOHHBIX TIporieccoB. CKOPOCTh HSKCTPAKIUU. THIBI IKCTPAKIIMOHHBIX CHCTEM. Y CIIOBUS
OKCTPAKLIMU HEOPraHWYECKUX U  OpraHudeckux coeauHeHuid. Peskcrpakuumsa. Ilpupoma wu
XapaKTEPUCTUKA SIKCTPAreHTOB.

YMeTb: OCYHIECTBIIATH Pa3/IeICHUE JIEMEHTOB METOJOM dKCTPAKIIUH.

Brnanerp: CeNEKTUBHBIM  pa3[eIeHUEM DJIEMEHTOB METOJOM I0A00pa OpPraHUYeCKHX
pactBopureneid, n3meHenneM pH BoaHOH ¢a3bl, MacKupoBaHUEM U JeMmackupoBaHueM. lIpubopamu
JUTSL DKCTPAKIIVH.

«BblCOKOMOJICKyJIﬂprle COCAMHCHUS»

1. OcHOBHBIC IOHATHS U ONPeIeIeHUS] MAKPOMOJICKYISIPHbIX COeIUHEHU.

3Hatb: OCHOBHBIE TIOHATHS U ONPEAEIEHUA: IOIMMEpP, OJMIOMEpP, MAaKpPOMOJIEKYJa,
MOHOMEPHOE 3BEHO, CTEIEHb IMOJIUMEPU3AINU, KOHTYpHAs JUJIMHA LIETIH.

YMerb: PaccunThIBaTHL MOJIEKYJISIDHBIE MAacChl M MOJIEKYJISIPHO-MAacCOBBIE PACIPEIEICHUs
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(ycpenHeHHBbIE (CpeaHNE) MOJIEKYIIIPHBIE MACCHI (CPEIHEUUCIIOBAsA, CPEIHEBECOBAA)).
Bnanets: BaxkHeiimmMu cBOMCTBAMH MOJIMMEPHBIX BEILIECTB.

2. Knaccudpukanus moimmMepoB U X BaKHEHIINX MpeacTABUTEJIei.

3narh: Knaccudukaiuyio moimMepoB B 3aBUCUMOCTH OT MPOUCXOKACHUS, XUMUIECKOTO COCTaBa
U CTPOCHHS] OCHOBHOM I[EMH U TOTOJIOTHH MaKPOMOJIEKYIL.

Ymers: OnpenensTs noauMep 1o Kiaccu(ukammu.

Bnaners: Knaccudukanueii moammepos.

3. MoJekyJsipHasi Macca MoJJMMepPOB U MOJIeKYJIsIPHO-MaccoBoe pacnpeneaenne (MMP).
3HaTb: MeTonbl onpeneneHus] MOJIEKYISIPHBIX MAacC IIOJMMEPOB

Ymeth: Mcnonb30BaTh METOABI ONPEIETICHHS MOJIEKYIISIPHBIX MAacC IOJTUMEPOB

Bnagers: MeTrogamu onpenesieHuss MOJIEKYISPHBIX MaccC IMOJMMEPOB

4. Cunre3 noJimMepos.

3Hath: Knaccugukanuio MeTo10B MoJIy4yeHHs! TOJIMMEPOB

YMeTs: HPGHCTaBHHTL B MIMCbMCHHOM BHAC PCAKIUU IMOJTYUCHUA ITOJIUMCPOB
Brnanets: 3HaHMEeM 0 MeTO/1aX MOJIy4EHUs TOJIMMEPOB

5. HNonnas nmosmmepusamus.

3uHatb: Teoprio 0 KATHOHHON ¥ aHMOHHOM MOJIMMEPU3ALINH.

Vmers: IlpeacraBiars mporeccsl KaTUOHHOM M QHUOHHOM IOJIMMEPU3ALMM B ITMCbMEHHOU
dopme.

Bnaners: Kunetnkoi npoueccoB HOHHOM NOIMMEPU3ALUN

6. [MoauMepu3anus HMKJIOB.

3uHartb: Teopuro o noaumMepu3aly HUKIIOB.

VYmers: [IpeactaBisaTs mporeccs NOJIMMEpHU3aliy B MUCbMEHHOH GopMme.
Buaners: KnHeTnko# nporeccoB nojauMepu3anuu

7. Honukonaencauus.

3nath: Tunsl peakuuil nonukoHAeHcau. OCHOBHBIE pPA3IMYMs MOJMMEPU3AIMOHHBIX U
MOJIMKOHICHCAIHOHHBIX MTPOIIECCOB.

YnMerts: [IpeactaBnsars mpoliecchl MOJINKOHACHCAIUN B TMCBMEHHOM opMe.

Bnagers: Kunetukoit mponeccoB NOJMKOHICHCANT

8. MaxpomMoJieky.bl B pacTBopax. IloBeaenne MakpomMoJsieKyJ1 B pacTBoOpax.

3Hare: TepmoauHamuka pacTBOpoB NMoJMMeEpoB. KOHIIEHTpHpOBaHHBIE PACTBOPHI NOJUMEPOB U
TEJIN.

YMeTh: n0Ka3bIBaTh TEPMOJUHAMUYHYIO PAaBHOBECTHOCTh PAcTBOpPOB. ONMCHIBATH ypaBHEHHE
COCTOSIHMSI IOJIUMEpPa B pacTBOpe

Bnaners:  XapakTepuCTMKOM  WM30JMPOBAHHBIX  MAaKpOMOJIEKYNI.  MonekynsipHou U
HAJIMOJICKYJISIPHOM CTPYKTYpPOH.

2.7 Chnmcok pekoMeHAyeMOll y4eOHO-MeTOAMYeCKOi JIMTepaTrypbl, Ppecypchl CeTH
«HHTepHeT

2.7.1. OcHoBHasi IMTEPATYpPa

1. Heopranmueckas xumus: B 3 1. / Ilog pen. F0.JI. TperpsakoBa. T.1: ®dusuko-xummuyeckne
OCHOBBI HEOPraHMYECKOW XUMMU: YUeOHUK i CTyA. Bbicul. y4eO. 3aBenenuit / M.E. Tamm, FO.JL.
TpertbsikoB; - M.: U3narensckuii neHTp «Axagemus», 2004. — 204 c.

2. IlpakTUKyM MO HEOPTaHUYECKOM XMMHHU: y4eO. mocobue uis CTyA. BbICHI. y4yeO. 3aBeieHuil /
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B.A. Anemmn. K.M. [lynaeBa, A.1. XKupos u ap.; [log pen. FO. /1. Tperbsaxosa.: - M.: U3narensckuii
neHTp «Akanemusi», 2004. — 384 c.

3. PeyroB, O.A. Oprannyeckas xumus. B 4-x gactsax / O.A. Peyros, A.JI. Kypn, K.II. Bytus. -
4-¢ w3, (o). - M. : BUHOM. Jlaboparopust 3nanmii, 2012. - Y. 1. - 568 c. - (Kmaccuueckuit
yHHUBEpCUTETCKUH yueOHUK). - ISBN 978-5-9963-0808-8 ; To ke [Dnekrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=221274

4. PeytoB, O.A. Oprannueckas xumus. B 4-x gactax / O.A. Peyros, A.JI. Kypu, K.II. Bytus. -
4-e m3xa. (971.). - M. : BUHOM. Jlabopatopus 3Hanui, 2012. - Y. 2. - 624 c. - ISBN 978-5-9963-0809-5 ;
To xe [DnexTponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=222877

5. 3omotoB FO.A. OcHoBrl aHanutnueckout xumun. B 2T., T. 1, M., «Axagemus», 2010

6. 3omotoB FO.A. OcHoBbI aHamuTHueckoit xumun. B 2t1., T. 2, M., «Akagemus», 2010

7. BacunbeB B.II. Ananutuueckas Xxumus : Y4eO. Juisi By30B IO XUM.-TeXH. crell.: B 2 ka. Kn.1
: Tutpumerpuueckue M rpaBUMETpUYecKuil Metoabl ananusza / B.I1.Bacunbes. - 7-e u3a., crep. - M. :
Hpoda, 2009. - 368 c.

8. K.C. Kpacuos, H.K. Bopo6wseB, 1.H. I'ogneB u np.; @usnueckas xumuss. B 2 ku. Ku. 2.
DnexTpoxumus. XuMudeckas KHHeTHKa U kartanu3: Yuel. 1t By3oB/ [lon pen. K.C. KpacnoBa — 3-¢
u3 ., uctp. — M.: Beicur. mik., 2001. — 319 c.

2.7.2. lonoJHUTE/ILHASA JIUTEPATYpa

1.Vrait SI.A. OOmas u HeopraHuyeckass XuUMus : yueO. JJis By30B IO HAMpPABICHUIO U CIIEIl.
"Xumus" / S.A. Yrai. - 5-e uzn., crep. - M.: Beicur. mk., 2007. - 527 c.

2.PeytoB, O.A. Oprannyeckas xumus B 4 4 / O.A. Peyros, A.JI. Kypu, K.Il. Byrus. - 3-e u3.
(31.). - M. : BUHOM. Jlaboparopus 3nanuii, 2012. - Y. 3. - 555 c. - (Knaccuueckuii yHUBEpCUTETCKUI
yaeOHuk). - ISBN  978-5-9963-1099-9 ; To xe [Onekrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=221983

3.IlerpoB, A.A. Opranuveckass XuMus : y4e0. JJisi XUMHUKO-TEXHOJ. BY30B U (ak. / TOJ pen.
M.J. Cragauuyka. - 5-e u3n., nepepald. u J0M., penpuHT. U3A. - M. : AnbsHe, 2012. - 622 c. : ui. - ISBN
978-5-903034-99-4 : 880.00.

4.MBanoB B.I'. Opranunueckas xumus : yue0. nocodue misa By3os/ B.I.MBanos, B.A.I'opienko,
O.H. T'esa. - 3-e u3., ucnp. - M. : Akanemus, 2006. - 624 c.

5. BacunweB B.II. Awnanutuueckas Xumus : yueO. A7 By30B IO XUM.-TeXH. crell.: B 2 ka. Ku.2
: duzuko-xumudeckrue Metoapl aHanu3a / B.I1.Bacunses. - 6-e uzn., crep. - M. : [Ipoda, 2007. - 384 c.

6. Ctpombepr A. I'., Cemuenko /I. I1. ®usnueckas xumus. — M.: Boiciras mkona, 2001.

7. @uznueckas xumus / [lox pen. K.C. Kpacuosa. M.: Beicmt. mik., 1982.

8. Epemun E.M. OcHOBBI XuMu4eckoi kKuHeTuku. M.: Beicm. mk., 1976.

9. Hamackun b.b., [lerpuii O.A. Dnektpoxumus. M.: Beicmr. mik., 1987.

2.7.3. llepuoanueckue U3TaHus

JKypHauibl 10 aHATUTUYECKOW XUMUU
KypHan opranndeckoil XUMHH
Kypuan pusndeckoir XuMUH
KypHan Heopranndeckasi XuMus

2.7.4. Pecypcesnl cetn «HTEpHET

http://www.chem.msu.su/rus/library/welcome.html

http://www.alhimik.ru

http://portal.tpu.ru

http://kit.chem.kemsu.ru

http://chemanalytica.com/book/novyy spravochnik khimika i tekhnologa/02 analiticheskaya
khimiya chast 1/4710 - Pa3znen 5. XuMudeckue MeTOIbI KOJTMUYECTBEHHOTO aHAIIN3A
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http://biblioclub.ru/index.php?page=book&id=222877

http://www.scsml.rssi.ru/ LlenTpanpHast HayyHast OMOIMOTEKA

http://www2.viniti..u BUHUTU

http://www.vntic.org.ru Beepoccuiickuii HayqHO-TEXHUYECKHI WH(POPMALIMOHHBIA LIEHTP
http://e-library.ru Hayunas snextponnas 6ubauoreka (e-library)
http://www.chem.msu.su/rus/library/welcome.html

http://www.alhimik.ru

http://portal.tpu.ru

http://kit.chem.kemsu.ru

http://www.chem.msu.ru/rus/elibrary/welcome.html

3. MPOTPAMMA 3AIIMTBIBBINMTYCKHON KBAJTA®UKAIIMOHHOW PABOTBI
(BKP)

3.1 Heanb u 3apauu BKP

[lensto BKP sBnsercs cucreMatusanus M 3aKpeljIeHUE TEOPETUYECKUX 3HAHWM CTyAEHTa IO
CHELMAJbHOCTH, MPU PEIICHUWM MPAKTUYECKUX 3a4a4 MCCIEJOBATEIbCKOIO W AHAIUTUYECKOIO
XapakTepa, a TaK)Ke BbISABICHHE €ro CIIOCOOHOCTH K CaMOCTOSTENIbHON padoTe.

3ajgauu:

- NPOBEpPKAa U OIPEIEICHUE COOTBETCTBUS YPOBHS M KayeCcTBa IOATOTOBIEHHOCTU CTYIEHTOB
®denepalibHbIM TOCYJaPCTBEHHBIM TPEOOBaHUSIM K MUHUMYMY COJIEP>KaHUS U YPOBHIO MOJATOTOBKH IO
CIELUANbHOCTH, MpodeccuM U TEeM JIONOJIHUTENbHBIM TPEeOOBAaHUSAM, KOTOPbIE IPEIbIBISIET
00pa3oBaTeNbHOE YUPEKIEHUE K BBITYCKHUKY;

- yri1yOJeHne TeOPETUYECKUX 3HAHUH;

- pa3BUTHE YMEHMI U HABBIKOB CAMOCTOSATEIILHOIO TPY/a;

- COBEPILIECHCTBOBAHUE HABBIKOB CAMOCTOATEIBLHOIO U3yUCHMUS;

- MpHOOpEeTeHnEe yYMEHHWI aHaIM3MpPOBAaTh W 0000IATh MEepernoBON MPOPECCHOHATIBHBIN OIIBIT,
OIMCAaHHBIN B IUTEpAType, U COOCTBEHHBIN OIBIT PAOOTHI MO CHENMATBHOCTH B IEPUO]] O0YUEHUS;

- YCBOEHHE CYUIHOCTH HEKOTOPbIX METOJIOB OCYIIECTBIEHHMS y4eOHOro, Hay4yHOTO
uccieoBanus, GopMUpOBaHME YMEHUI pa3padaTbiBaTh COOCTBEHHbIE METOUKHU UCCIIEOBAHUS T€X UIIH
MHBIX TPO(EeCCUOHATIBHBIX BOIIPOCOB.

BKP no3Bossier cyauTh 1 00 ypoBHE 3HaHUHM, TPUOOPETEHHBIX CTYJEHTOM 3a roJibl 00yueHUsl, O
€ro yMEHUHU IPUMEHSTh 9TH TEOPETUUYECKUE 3HAHUS Ha MPAKTUKE, B PEIIEHUN KOHKPETHON MPOOIeMBL, O
TOM, HACKOJIBKO XOpOILO CTYIEHT OBIAAC]I METOJAaMU HCCIEAOBAHUA, U, B KOHECUHOM HTOIE, IAeT
MIpe/ICTaBICHHUE O MPAKTUYECKOM MMOATOTOBIEHHOCTH BBITYCKHUKA K MPO(ECCHOHAIBHOM 1€ATE€IbHOCTH.

3.2 KomnereHunu 00y4yawumerocsi, BBIHOCHMbIe Ha 3amuTy BKP
B xoze 3ammtel BKP npoepsiercss cpopMHpOBaHHOCTh KOMIIETEHIIHHA.
VK-1; YK-2; YK-3; YK-4; YK-5; YK-6; YK-8; OIIK-1; OIIK-2; OIIK-3; OIIK-4; OIIK-5; OIIK-6; I1K-

1; TIK-2; TIK-3; TIK-4; [1K-5

3.3 Ilnanupyemblie pe3yjbTarTbl 00y4eHHs AJsi (POPMHMPOBAHMS KOMIIETCHU M, YPOBHHU
c¢()OpMHPOBAHHOCTH KOMIIETCHIMI U KPUTEPHH UX OLICHUBAHMS

IInanupyemsbie YpoBHM CHPOPMHUPOBAHHOCTH KOMIIETEHIIMH U KPUTEPUH
PE€3YyJbTAaThbI HUX OIICHUBaAHUA
o0yueHus
1 2 3
IHoporossii IToBBIICHHBIN Bbicokuiu
YK-1
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http://www.chem.msu.ru/rus/elibrary/welcome.html

31 (VK-1.1) 3nams: meronsi,
HCIONB3yeMBIE B Kypcax
«O0mas  xXuMusa», «XUMUs
KOMIUIEKCHBIX ~ COEIMHEHMI,
«Xumus 3JIEMEHTOBY,
«OCHOBBI TEXHUKHU
1a00paTOPHEIX paboT»

CdopMupoBaHbI MOJIHBIC U
CHCTEMaTHYECKUE 3HAHUS

32 (VK-1.1) 3uamo:
OCHOBHBIE TIPUHIIMITBI
UCTIONB3yeMble B Kypcax
«O6mass  xumusa», «XuUMUSL
KOMIUIEKCHBIX  COCJUHEHHI,
«XuMust JJIEMEHTOBY,
«OCHOBBI TEXHUKH
71a00paTOPHEIX paboT;

CchopmMupoBaHbI IOJHBIE T
CHUCTEeMaTHYEeCKHE 3HAHUS

Vi (VK-1.2) Ymems:
BBIOUPATH HUCTOYHUKU
HHPOPMALUK Uil PELICHUS
MOCTaBJICHHBIX 33724

Nmeer oOriue, HO He 3nanus copMUPOBaAHBI, HO
CTPYKTYypPHPOBaHHBIE COZIepIKaT OTIEIbHBIC
OCHOBBI 3HaHUH HE3HAYHUTeNIbHBIC TPOOEIIbI
Nmeer obmue, HO HE 3uranus copMupoBaHbI, HO
CTPYKTYPHUPOBaHHbBIE CoZiepiKar OT/EeNbHbIE
OCHOBBI 3HaHUI HEe3HAaYMTeNIbHbIE IPOOEIIBI
HecdopmupoBannoe YactuaHO c(HOpMUPOBAHHOE
YMCHHUE YMEHHeE, colieprkaniee

OTACIIBHBIC HpO6eJ’ILI

IomHOCTBIO
c(hopMHUpPOBAaHHOE YMEHHE

v2 (YK-1.2) Ymems:
HAaXOIWUTh ITyTH PEIICHUS IS
aHaju3a, npu IIOMOIIA
MO3TAIIHOTO peueHus
MOCTaBJICHHOM 3aJ]a4H.

Hecdopmuposannoe YacTuuHO chOpMHUPOBAHHOES
YMCHHUE YMEHHe, colieprKaniee
OTJeNbHBIC TPOOEITBI

ITonHOCTRIO
c(hopMHUpPOBaHHOE YMEHHE

B1 (YK-1.3) Bnaoems: HecdopmupoBanusie YactuuHO ITomHOCTBIO
BBISIBIICHHEM HayYIHBIX HaBBIKH c(OpMHUpPOBaHHbIEC HABBIKH, c(opMHUpOBaHHbIE
npobieM M HCHOJIB30BAaHUEM coJiepKale OTeJIbHbIC CHCTeMaTH4YeCKHe HaBBIKU
aJIeKBaTHBIX METOJIOB I HX npoOenbI
pELICHUSL.
B2 (YK-1.3) mnpumeHeHuewM, HecdopmupoBarnusie YactuuHo [onHocTbio
MOJyYCHHOTO  3HAaHHA, B HaBBIKH c(OpMHUpPOBaHHbIEC HABBIKH, copMHUpOBaHHbIE
3aBHCHUMOCTH oT COJICpIKaIlie OTACIbHBIC CHCTEMAaTHIECKUE HaBBIKU
MIOCTaBJICHHOH 3a1a4H Ipo0eIs
Bl (VK-1.4) BeIABICHHEM HecdopmupopaHnusie YactuuHo [HonHocTbO
BO3MOXKHBIX BapHaHTOB HaBBIKH c(OpMHUpPOBaHHbIE HABBIKH, c(opMHUpPOBaHHEIE
pemeHus TIOCTABIICHHON CoJIeprKallyie OTAeIbHbIC CHCTEeMaTHYEeCKNE HaBBIKU
3aauu. po6eb
B2 (YK-1.4) cnocobHOCTBIO HecdopmupoBanusie YacTuuHO ITonHoCTBIO
apryMEeHTHPOBAaHHO HaBBIKU c(hopMHpOBaHHBIEC HABBIKH, c(hopMHpOBaHHBIE
OIICHMBATh JOCTOMHCTBA W coJiepIKaIie OTeIbHbIC CHCTEMaTH4YEeCKHE HaBBIKH
HEeJ0CTaTKU Pa3IHYHBIX pooeb
BapHaHTOB pelIeHus
MIOCTaBJICHHOH 3a1a4H

YK-2
31 (VK-2.1) 3uams: npaBoBbIC Nmeer obmue, HO HE 3uranus chopmupoBansl, Ho | ChopMUPOBAHEI TOTHBIC H
HOPMBI peanu3anuu CTPYKTYpHUPOBaHHEIE COJIepKAT OTAETIbHbIC CHUCTEMaTHYECKHE 3HAHUS
TIe1arOrMYeCcKoi OCHOBBI 3HAaHHUH HE3HAYNTEIbHBIE TPOOEITBI
JeSITeIbHOCTH U 00pa30BaHu;
OCHOBHBIE  3aKOHOJATEIHHBIE
aKTHI () BOIIPOCAM
obpa3oBaHus; MIPHUHITUITBL
(bopMHpPOBaHUST HOPMAaTHBHO-
IIPaBOBOTO obecrieueHus
oOpazoBanust B Poccwuiickoit
denepanuun
V1 (YK-2.2) Ymemn: HechopmupoBanHoe YacTnaHo ChOpMUPOBAHHOE IomHOCTBIO
aHAIU3UPOBATh HOPMATUBHYIO yMeHue YMEHHE, cozepKallee c(hOopMUPOBaHHOE YMEHHE

JIOKYMCHTAITHIO,
HEO0OXOIUMYIO JUTST
JOCTHXKCHUS uenef/'I IIPpOCKTa B
npodeccruoHaTbLHOM

JCATCIBHOCTH, BbIIBUT'ATh

OTACJIBHBIC Hp06€J'H>I
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HECTaHJAPTHBIE TOAXOIBI B
paMKax IMpOoeKTa.

B1 (YK-2.3) Bnaoems: Hecdopmuposanusie YactuaHO [MomHOCTBIO
oTbopoM  cmoco0OB A HaBBIKH c(opMHIpOBaHHBIC HABBIKH, c(hopMHpOBaHHBIE
peneHus MOCTABJICHHBIX cozepIKalKe OTACTbHBIC CHCTEMAaTHYECKHE HABBIKH
3aJa4y B paMKax pealu3aliu poOeIIBl
IPOEKTA.
B1 (YK-2.4) Bmageer: Hecdopmuposanusie YactuaHO [MomHOCTBIO
crocobamMn W TIpueMaMu HaBBIKH c(opMHpOBaHHBIC HABBIKH, c(hopMHpOBaHHBIE
NIPEJCTaBICHUSI PE3yJIbTaTOB coJIeprKalliie OT/AeIbHbIC CHCTEeMaTHYEeCKUE HaBBIKU
pelieHus 3ajad B paMKax po0eITsI
LIeJI IPOEKTa

VK-3

31 (VK-3.1) 3uamo:
OCHOBHBIE MPUHIIUIBI PaOOThI

Hmeer oOmrue, HO HE
CTPYKTYPHUPOBaHHbBIE

3uranus copMupoBaHbI, HO
COZIePIKaT OTIEIbHBIC

CchopmupoBaHbI IOJHBIE T
cHCTeMaTHYeCKUe 3HAHHS

B KOJUIGKTHBE; OCHOBHBIC OCHOBBI 3HaHUH HE3HAYHUTeNbHBIC TPOOEIIbI

XapaKTePUCTUKH

s dexTuBHON KOMaHIHON

paboTHI.

Y1 (YK-3.2) Ymems: HechopmupoBanHoe YacTtuiHo chOpMUpPOBAHHOE [MonHOCTBIO
ONpeseNiaTh CBOK pOJIb B yMeHHe yMeHHe, coJiepiKaliee c(hOopMUPOBaHHOE YMEHHE
KOMaHJC, a TakK XKC CTHIIb OTACJIBHBIC HpOGeHLI

YIPaBICHUA IPU BBIIIOJIHEHUHU

MPOCKTOB B chepe

npodeccHoHaNBEHOI

JeATSIbHOCTH.

B1 (YK-3.3) Bnaoems: HecdopmupoBarnusie YactuaHO [MomHOCTBIO
HAaBBIKAMH OpraHU3alud U HaBBIKH copMHpOBaHHBIC HABHIKH, copMHpPOBaHHBIC
yIpaBJICHUS TBOPYECKUM cozepIKalKe OTACTbHBIC CHCTEMAaTHYECKHE HABBIKH
KOJUIEKTHBOM npu npoOeIIbl

BBINIOJIHCHUU 3ajad B cdepe

npodeccrnoHanbHOM

JIeSITEIbHOCTH.

4! (YK-3.4) YwMmeer: HecdopmupoBanusie YactuuHo ITomHOCTBIO
NPENCTABIATE  NPE3ECHTALUIO HaBBIKU c(hopMHpPOBaHHBIEC HABBIKH, c(hopMHpPOBaHHBIE
pe3ynbTaToB paboTsl coJIeprKalliie OT/AeIbHbIE CHCTEMATHYECKHE HABBIKH
KOMaH/IBI. pooeb

Bmageer: HaBblkamMu oOMeHa
nHpOpManuel ¢  WICHAMH
KOMaH/IBI.

YK-+4

31 (YK-4.1) 3nams: npaBuna
KOMMYHHMKAallUd B YCTHOM U

Hmeet ob1iue, HO HE
CTPYKTYpHUPOBaHHBIE

3HaHus chopMUPOBaAHEI, HO
cofiepKaT OT/AENbHbIE

CdhopMupoBaHbI MOJHBIC U
CHCTEMAaTHYECKHE 3HAHKS

nucbMeHHOH — ¢opmax  Ha OCHOBBI 3HaHUI HEe3HAYNTEIbHBIE TPOOEITBI

PYCCKOM U HMHOCTPaHHOM

SA3bIKaX

Vi (YK-4.2) Ymemo: HecdopmupoBannoe YactuaHO c(HOpPMUPOBAHHOE ITomHOCTBIO
UCIIONIb30BaTh SI3BIKOBBIE yMeHHe YMEHHe, coJiepiKaliiee c(hOopMUPOBaHHOE YMEHHE
CpeAcTBa B COOTBETCTBHU C OTZENbHBIE TPOOEIIBI

IIpaBUJIaMA peueBoii

KyJIbTYpBl, a TaKk Xe JuIs

CO3JIaHus MHCbMEHHBIX

TEKCTOB PA3NMYHBIX CTHIIEH

peun.

Bl (YK-4.3) Bnaoemy: Hecdopmupopanusie YactuaHO [omHOCTBIO
HaBBbIKAMU MHUCHMEHHOM )5 HaBbIKH C(i)OpMI/IpOBaHHLIe HaBBIKH, Cq)OpMI/IpOBaHHBIe
yCTHOI\;I KOMMYHUKaIINU Ha COACPIKAIUEC OTACIIBHBIC CHUCTCMAaTUYCCKHUC HABBIKH
PYCCKOM W HHOCTPAHHBIX TPOOEITBI

SA3BIKaxX

Bl (YK-4.4) Bnaneer: Hecdopmuposanusie YacTuuHO ITonHocThIO
HaBBIKAMU JI€J10BOH HAaBBIKU c(hopMHpOBAHHBIC HABBIKH, chopMHpOBaHHBIE
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NnepenrcKu Ha pyCcCKOM

COoACpIKalUe OTACIbHbIC

CUCTCMAaTUYCCKUC HaBbIKH

MHOCTPaHHOM(BIX) sI3bIKe(axX) TIPOOEITBI
A (YK-4.5) YwMmeer: Hecdopmuposanusie YactuaHO [MomHOCTBIO
OCYILECTBIIATh TIOHCK HaBBIKH copMUpPOBAaHHbIEC HABBIKH, chopMUpOBaHHbIE
HEOOXOMUMOH  MH(OPMALUH COJIepIKaIlie OTACIbHBIC CHCTEMaTHIECKUE HABBIKU
TUTS perieHus TIpoOeIIBI
KOMMYHHUKAaTUBHBIX 3alad C
MIPUMEHEHUEM
HHPOPMAaLMOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI

YK-§
31 (YK-5.1) 3namo: Nmeer obmue, HO HE 3uranns copmuponansl, Ho | CdhopMUPOBAHEI TOTHBIC H
STHOKYJIbTYPHBIC u CTPYKTYPHPOBaHHBIC cofiepKaT OTAENIbHbIC CHCTEMAaTHYECKHE 3HAHMS
KOH(eCCHOHAIbHBIE OCHOBBI 3HaHUH HE3HAYHUTEIbHbIE TPOOEIIBI
0COOEHHOCTH Pa3ITUYHBIX
HapOJHOCTEH.
A (YK-5.2) Ymemo: HecdopmupoBannoe YactuaHO c(hOpMUPOBAHHOE [MomHOCTBIO
BBICTPaMBaTh paboty B yMeHHe yMEHHe, coJiepiKaliee c(hOopMUPOBaHHOE YMEHHE
KOMaH/je c yueToM OTZENbHBIE TPOOEITBI
STHOKYJIbTYPHBIX U
KOH(ECCHOHATBHBIX
0COOEHHOCTEH ee YICHOB.
B1 (YK-5.3) Bnaoems: HecdopmupoBanHsie YacTuuHO ITonHOCTBIO
HaBBIKAMU OpraHu3alHu HaBBIKH cOopMUpPOBaHHbIEC HABBIKH, copMHUpOBaHHbIE
3¢ (HEKTUBHOTO  KOMaHIHOTO COJICpIKaIlie OTACIbHBIC CHCTEMAaTHIECKUE HaBBIKU
B3aMMOJICHCTBUS C  y4ETOM Ipo0eIsI
STHOKYJBTYPHBIX "
KOH(ECCHOHAIBHBIX
0CO0EHHOCTEH TIroei

YK-6
31 (YK-6.1) 3unamp: Nmeet oOmiune, HO HE 3uanwus copmupoBanbl, HO | CdhopMUPOBaHBI MOJIHBIE U

NMPUHOUIIBI CaMOpa3BUTUA U

CTPYKTYPUPOBAHHBIE

coacpKaT OTACIIbHBIC

CHCTCMATUYCCKHUEC 3HAHUA

caMmopeanu3aliy;  CII0COOBI OCHOBBI 3HaHUH HE3HAYHUTeNIbHBIC TPOOEIIbI

CaMOOLICHKU COOCTBEHHOM

JeATEIbHOCTH.

Vi (VK-6.2) Ymemo: HecdopmupoBannoe YactuaHO c(hOpMUPOBAHHOE [MomHOCTBIO
BBICTpanBaTh nporpammy yMeHHe YMEHHe, colieprKaniee chopMHPOBaHHOE YMEHHE
CaMOpa3BUTHS; OLICHHUBATh OT/IeNIbHBIE TPOOEIIBI

HEOOXOAUMBIE PEeCypeChl  JUIs

caMOpa3BUTHUS u

camopeaan3anuu B

npodeccrnoHanbHOM

JIeSITEIbHOCTH.

B1 (YK-6.3) Bnaoems: HecdopmupoBanusie YactuuHo ITomHOCTBIO
HaBBIKAMHU BBICTpauBaHUs HaBbIKH c(OpMHUpPOBaHHbIE HABBIKH, c(opMHUpOBaHHbIE
TPaeKTOPUH cozIepIKalKe OTCTbHBIC CHCTEMATHYECKHE HABBIKH
npodeccrnoHambHOM poOeIBI

JESTeNbHOCTH  C  y4eTOM

JUYHBIX BO3MOXXHOCTEH U
pacmpesieieHueM BPEMEHHBIX
MHPOPMALMOHHBIX PECYPCOB.

YK-8

31 (VK-8.1) 3uams: oCHOBBI
OXpaHbl TpyZJa, O€30MacHOCTH

JKU3HEESITeNIbHOCTH;
BO3MOXHbBIE MOCIIEACTBUS
aBapuii, KatacTpod,

CTHUXMIHBIX O€ICTBHIA.

Hmeer oOurue, HO HE
CTPYKTYpUPOBAHHEIE
OCHOBBI 3HaHUH

3Hanus chopMupoOBaHbI, HO
cofiepKaT OTHAENbHBIE
HEe3HAaYMTeNbHbIE POOEIIbI

CdopmupoBaHbI MOJHEIE U
CHCTEMATHUYCCKUE 3HAHUS

Ymems:
cpelcTBa

VI (VK82)
IIPUMCHSATH

HechopmupoBanHoe
yMeHHUe

YacTraHO chOpMUPOBAHHOE
YMEHHE, coieprKallee

ITonHoCTRIO
c(hOopMUPOBAHHOE YMEHHE
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UHAWBUYaIbHON u
KOJJIEKTUBHOM ~ 3allUTBI  OT
IIPOU3BOICTBEHHBIX
BpEOHOCTE M  OMNACHOCTEI];
OCYILECTBJISATh  MEPOIIPHUATHUS
o 3aIuTe HACEIIeHHs,
NepCOHANa U TEPPUTOPHUIl OT
Ype3BbIYAHbIX cUTyanuu
TEXHOT€HHOTO U TPHPOTHOTO
XapakTepa.

OTACJ/IBHBIC Hp06€.]'H>I

B1 (YK-8.3) Bnaoemo: HecdopmupoBanusie YactuuHO ITomHOCTBIO
IpUeMaMH OKa3aHHsl TEepPBOMH HaBBIKU c(OpMHUpPOBaHHbIE HABBIKH, c(opMHUpOBaHHEIE
TIOMOIIIH; OCHOBHBIMH coJIeprKalliie OT/AeIbHbIC CHCTEeMaTHYECKUE HaBBIKU
METOJaMH 3alllUThl JKU3HH W Ipo0eITsI
3/I0POBBSI B YCIIOBUSIX
Yype3BbIYAHBIX CUTYalLUH,
OKa3aHUs camo- "
B3aMMOIIOMOIIIN.
31 (YK-8.4) 3maer: mpaBmia HecdopmupoBanusie YactuuHo [onHocTbiO
MTOBEJICHHS npu HaBBIKH cOpMHUpPOBaHHbIEC HABBIKH, copMHUpOBaHHEIE
BO3HHKHOBEHHUH COJICpIKaIlie OTACIbHBIC CHCTEMAaTHIECKUE HaBBIKU
Ype3BbIYaNHBIX CUTYALUI npoOesbI
B1 (YK-8.4) Bnaneer HecdopmupoBanusie YactuyHo ITonHoCTBIO
NpUeMaMH OKa3aHHs IEepBOi HaBBIKU c(OpMHUpPOBaHHbIEC HABBIKH, c(opMHUpOBaHHbIE
MOMOIIY ITPU BO3HUKHOBEHUH coJIeprKalliie OTACIbHbIC CHCTEeMaTHYEeCKUE HaBBIKU
Ype3BbIUAHBIX CHUTYaLUsIX npo6ensl

OIIK-1
31 (OIIK-1.1) 3nameo: Nmeer obmue, HO HE 3uranus chopmupoBansl, HO | ChopMUPOBAHEI TOTHBIC H
COBpEMEHHBIC METOJIBI CTPYKTYPHPOBaHHBIC cofieprKaT OT/AENbHbIC CHCTEMaTHUYECKHE 3HAHMS
aHanIH3a OCHOBBI 3HaHUH HEe3HAaYMTENIbHbIE POOEIIbI
32 (OIIK-1.2) 3nameo: Nmeer oOuiune, HO HEe 3nanus copmupoBanbl, HO | ChoOpMUPOBaHBI MOJIHBIE U
COBpEMEHHbIE npo0eMbl CTPYKTYPHUPOBaHHbBIE COZIepIKatT OT/eNbHbIE CHUCTEMaTHYEeCKHE 3HAHUS
AQHAIUTHYECKOW  XUMHH | OCHOBBI 3HaHUI He3HaYMTeNIbHbIE IPOOEIbI

CHOCOOBI UX PeIICHHs

33 (OIIK-1.3) 3nams: ocHOBBI
aHalmu3a W HHTEpPIpETAlHnHU
JINTECPATYPHBIX JAaHHBIX

Hmeet obuiue, HO HE
CTPYKTYPHPOBAHHEIE
OCHOBBI 3HAHUM

3HaHus chopMUPOBaAHEI, HO
COJIepKAT OTAETIbHbIC
HE3HAYUTENbHBIE TPOOEITBI

CdhopMupoBaHbI MOJIHBIC U
CHCTEMATHYECKHE 3HAHKS

Y1 (OIIK-1.1) Ymems: Hecdhopmuposannoe YactuuHo chopmupoBaHHOE [TonHOCTBIO
OpraHU30BBIBaTh HAOJIOJCHHUS yMeHHe yMeHHe, coliepiKaliiee c(hopMUPOBaHHOE YMEHHE
32 XUMHUYECKUMHU 00BEKTaMHU B OTJeNbHBIC TPOOEITBI

OKpyXarolmed cpege H - B

nabopaTopun

y2 (OIIK-1.2) Ymemo: HecdopmupoBannoe YactuaHO c(hOpMUPOBAHHOE [MomHOCTBIO
CTaBUTh 1I€Tb M 3a/a4u yMeHHe YMEHHe, coJiepiKaliee c(hopMHUPOBaHHOE yMEHHE
paboTel W BBIOMPATH NYTH HX OTZENbHBIE TPOOEIIBI

JOCTH)KEHHS; aHAJIN3UPOBAThH

n 0000maTe MOTyYeHHBIE B

XO0/Ie M3Y4eHHs JINTePaTyPHBIX

HCTOYHHUKOB PE3yJbTATHI,

CaMOCTOSITENILHO PACIIHPSITh U

yryOnaTh 3HaHHS B 00nacTu

AHAINTUYECKOU XUMMH.

v3 (OIIK-1.3) Ymemy: HecdhopmupoBannoe YactruHo chopmupoBaHHOE [ToHOCTBIO
(opMynHpOBaTh 3aKIIOYEHUS yMeHHe YMEHHe, cojiepiKaliiee c(hOopMUPOBaHHOE YMEHHE
o pe3yibTaTam pabor OTAENbHBIE TPOOEIIBI

XMMHUYECKOH HalpaBIeHHOCTH

Bl (OIIK-1.1) Bnraoempy: HecdopmupoBanusie YactuuHo IonHOCTBIO
HaBBIKAMH CHUCTEMAaTH3alluu U HaBBIKH c(OpMHUpPOBaHHbIE HABBIKH, c(OopMHUpOBaHHbIE
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aHaiM3a XUMHUYECKUX coJIeprKalliie OT/ACIbHbIC CHCTEeMaTHYEeCKUE HaBbIKU
AKCIIEPUMEHTOB. TIPOOEITBI
B2 (OIIK-1.2) Bnaoems: B Hecdopmuposanusie YactuaHO [MomHOCTBIO
HaBBIKaMH HIOMCKa HaBBIKH copMHpOBaHHBIC HABHIKH, copMHUpOBaHHBIE
ONTHMAJBHOTO  MHOAXOHa K cozepIKalKe OTACTbHBIC CHCTEMATHYECKHE HAaBBIKH
PpELICHHIO MIOCTaBJICHHBIX poOeIIBl
BOIIPOCOB.
B3 (OIIK-1.3) Bnraodems: Hecdopmuposanusie YactuaHO [MomHOCTBIO
Brnaneer: HaBBIKAMH HaBBIKH copMHpOBaHHBIC HABHIKH, copMHpPOBaHHBIE
COCTaBJICHUS 3aKIIOYCHUH U coJIeprKalliie OT/AeIbHbIC CHCTEeMaTHYEeCKUE HaBBIKU
BBIBOJIOB IO  pe3yjbTaTam po0eITsI
COOCTBEHHBIX
9KCHEPUMEHTAIBHBIX u
PacueTHO-TEOPETUIECKUX
pabort XUMHYECKOM
HaNpaBJIeHHOCTH

OIIK-2
31 (OIIK-2.1) 3nameo: Nmeer obmue, HO HE 3uranus chopmupoBansl, HO | CdhopMUPOBAHEI TOTHBIC H
TIPHUHIIUIIBI paboThI c CTPYKTYPHUPOBaHHbBIE COZIepIKar OT/AENbHbIE CHUCTEeMaTHYECKHE 3HAHUS
XMMUYECKAMH BEIIECTBAMH C OCHOBBI 3HaHUI HEe3HaYMTENIbHbIE POOEIIbI
cobmoaeHreM HOpM
0€30MacHOCTH,
32 (OIIK-2.2) 3namo: Nmeer oOmiune, HO HE 3uanwus copmupoBanbl, HO | CdhopMUPOBaHBI MOJHBIE U
OCHOBHBIE HNPUHINTIBI CTPYKTYPHUPOBaHHbBIE COZIepIKatr OT/AENbHbIE CUCTEeMaTHYEeCKHE 3HAHUS
MPOBENICHUS XUMHYECKOT0 OCHOBBI 3HaHUH HE3HAYHUTENbHBIC TPOOEIIbI
9KCIICPUMEHTa W IpaBHJIa

TEXHHKH 0€30MaCHOCTH npu
€TI0 BBITIOJTHCHUHN

Hmeer oOmue, HO He
CTPYKTYpHPOBaHHEIE
OCHOBBI 3HaHUH

3HaHus chOpMHUPOBAHEI, HO
cofieprKaT OT/AENbHbIE
HE3HAYHUTEIbHbIE IPOOEIIBI

CdopMupoBaHbI TIOJIHBIE U
CHCTEeMaTHYECKHE 3HAHMS

33 (OIIK-2.3) 3uname:
OCHOBHBIE METOJIBI
HCCIICOBAaHUS  COCTaBa |
CTPOCHUA XUMHNYCCKUX
COEJIUHEHUH

34 (OIIK-2.4) 3unamo:

CBOICTBA OCHOBHBIX KJIACCOB
OpraHN4Y€CKUX n
HEOPTaHUYECCKUX BEIIECTB U
MaTepuajioB, IMOJYYCHHBIX Ha
HUX OCHOBCE;

Hmeet ob1iue, HO HE
CTPYKTYPHPOBAHHEIE
OCHOBBI 3HAHUM

3HaHus chopMUPOBAHEI, HO
COJIepKAT OTAETIbHbIC
HE3HAYUTENbHBIE TPOOEITBI

CdhopMupoBaHbI MOJIHBIC U
CHCTEMATHYECKHE 3HAHKS

Vi (OIIK-2.1) Ymems: HecdopmupoBannoe YactuaHO c(HOpPMUPOBAHHOE ITomHOCTBIO
paboTath C XUMHYECKHMHU yMeHHe yMeHHe, cojliepiKaliiee c(hOpMUPOBAHHOE YMEHHE
BEIIECTBAMH C COOJIIOJICHUEM OTZENBbHBIE TPOOEIIBI

HOPM 0€30TaCHOCTH

y2 (OIIK-2.2) Ymems: HecdopmupoBannoe YactuaHO c(HOpPMUPOBAHHOE ITomHOCTBIO
MIPUMEHSITh TEOpEeTHYECKHE yMeHHe yMeHHe, coliepiKaliiee c(hOpMUPOBaHHOE YMEHHE
3HAHMS ¥ HaBBIKU NTPOBEJCHUS OTAENbHBIC TPOOEIIBI

XMMHUYECKOTO  JKCIEpPUMEHTa

IIPU PELIEHUH TPAaKTHYECKUX

3aj1a4 B NpodeccHoHANTbHON

JIeATeIbHOCTH

v3 (OIIK-2.3) Ymems: HechopmupoBanHoe YacTuaHO ChOpPMUPOBAHHOE IomHOCTBIO
pemars MOCTaBJICHHbIE 331341 yMeHHe YMEHHe, coJiepiKaliiee c(hopMUpPOBaHHOE YMEHHE
c UCIIOJIb30BaHNUEM OT/ENbHBIE TPOOEIIBI

XUMHUYCCKUX METOOOB.

Y4 (OIIK-2.4) Ymems: HecdhopmupoBannoe YactruHo chopmupoBaHHOE [TomHOCTBIO
MIPUMEHSITD W3BECTHBIC yMeHHe yMeHHe, coJiepKaliiee c(hopMUpPOBaHHOE YMEHHE
METOJMKH Uil aHaiu3a OT/ENbHBIE TPOOEITBI

CBOWCTB BEIIIECTB 51

MaTepHalioB

55




Bl (OIIK-2.1) Bnraoempy: HecdopmupoBanusie YactuuHO IonHOCTBIO
HaBBIKAMU paboThl c HaBBIKH c(hopMHpPOBAHHBIE HABBIKH, chopMHupOBaHHbBIE
XMMHUYECKUMH BEIIECTBAMH C COJIepIKaIliie OTACIbHBIC CHCTEMaTHIECKUE HABBIKU
cobmoaeHreM HOpM TIpoOeIIBI
Oe3omacHOCTH
B2 (OIIK-2.2) Bnaodems: Hecdopmuposanusie YactuaHO [MomHOCTBIO
OCHOBHBIMH ~ METOJAMH U HaBBIKH c(OopMHUpPOBAHHbIEC HABBIKH, copMUpOBaHHbIE
panMoOHANBHBIMA — TPHEMaMHU COJICpIKaIIe OTACIbHBIC CHCTEMaTHIECKUE HaBBIKU
MIPOBECHUS XUMHYECKOTO po0eITsI
JKCIIepUMeHTa, 00paboTKu u
NIPEACTABICHUS.  TOJTY4YEHHBIX
pE3YJIBTAaTOB.
B3 (OIIK-2.3) Bnraoempy: HecdopmupoBanusie YactuuHO ITomHOCTBIO
HaBBIKAMHU paboTsl Ha HaBBIKU c(OpMHUpPOBaHHbIE HABBIKH, c(opMHUpPOBaHHEIE
npudopax Ui XUMHYECKOTO U coJIeprKalliie OT/AeIbHbIC CHCTEeMaTHYEeCKUE HaBBIKU
(PU3NKO-XIMHYIECKOTO aHAIH3a TIpOoOeIIBI
B4 (OIIK-2.4) Bnaodems: Hecdopmuposanusie YactuaHO [MomHOCTBIO
BIIaJCeT HaBBIKAMHU HaBBIKH cOpMHUpPOBAaHHbIEC HABBIKH, copMHUpOBaHHbIE
UCTIONB30BAaHUS  CEPUIHOTO COJICpIKaIlie OTACIbHBIC CHCTEMAaTHIECKUE HaBBIKU
HayYHOTO OOOPYIOBAaHHS JUIS TIpo0eIsI
XMMHYECKOTO aHanmm3a
CBOWCTB BEIIECTB u
MaTepHAJIOB.

OIIK-3
31 (OIIK-3.1) 3nameo: Nmeer obmue, HO HE 3uranns chopmupoBansl, HO | ChopMUPOBAHEI TOTHBIC H
ACTICKTHI MIPUMEHEHHUS CTPYKTYPHPOBaHHBIC cofieprKaT OT/AENbHbIE CHCTEMaTHYECKHE 3HAHMS
nH(pOpMaMOHHBIX OCHOBBI 3HaHUH HE3HAYHUTENbHbIE IPOOEIIHI
TEXHOJIOT U C HO3ULUHA

Hay‘lHO—HCCHeZ[OBaTeHLCKOﬁ u

MIpaBOBOM NeATEILHOCTEH;
THUIIOBLIE aJITOPUTMBI
00paboTKH JTAaHHBIX;
CTPYKTYPBI JIaHHBIX,
HCTIONIb3YEMBIE IUISE
MIpeICTaBICHUS TUIOBBIX

nH(pOpMaLMOHHBIX 00BEKTOB,;

32 (OIIK-3.2) 3namo:
NOHATHA M  KJIACCH(PUKALHIO
HIPOrpaMMHOT0 00eceYeHHS;

Hmeet ob1uiue, HO HE
CTPYKTYpHPOBaHHEIE
OCHOBBI 3HaHUH

3HaHus chopMUPOBAHEI, HO
cozieprKaTr OT/EeNbHbIE
HEe3HAYHUTeNbHbIE IPOOEIIBI

CdhopMupoBaHbI MOJIHBIC U
CHCTEMAaTHUYECKUE 3HAHUS

Vi (OITK-3.1) Ymems: HecdopmupoBanHoe YactuaHO c(HhOpMUPOBAHHOE [MomHOCTBIO
MIPUMEHATh ~ MaTeMaTHYECKHe yMeHHe YMEHHe, coJiepiKalee c(hopMHUPOBaHHOE YMEHHE
METOJBI JJIsl peIIeHNUs 3a/1ad C OTAENbHBIC TPOOEITBI

UCIIOJIb30BaHHEM

CTaHAAPTHBIX  MPOTrPaMMHBIX

CpeAcTB

y2 (OIIK-3.2) Ymemns: HecdopmupoBannoe YactuaHO c(HOpPMUPOBAHHOE ITomHOCTBIO
paboTraTth ¢ KOMIIBIOTEPOM Ha yMEHHe YMEHHe, coJieprkaliee chopMHPOBaHHOE YMEHHE
YpOBHE  MOJIB30BAaTeNs | OT/ENbHBIE TPOOEIIBI

MPUMEHSTh HaBBIKK PabOThI C

KOMITBIOTEpaMH B 00JlacTh

TI03HABATEJILHON u

poeCCHOHATBHOM

JIeATeIbHOCTH

B1 (OIIK-3.1) Bnraoempy: HecdopmupoBanusie YactuuHO IomHOCTBIO
HaBbIKAMHU NPUMEHEHHS HaBBIKU c(OpMHUpPOBaHHbIE HABBIKH, c(OpMHUpPOBaHHEIE
CTaHAAPTHBIX  MPOTPaMMHBIX coJIeprKalliie OT/AeIbHbIC CHCTeMaTHYeCKNe HaBbIKU
CPECTB; KOMIIBIOTEPOM Kak poOeIIb!

CPEACTBOM YIIpaBICHUS

nHpOopManuei.

B2 (OIIK-3.2) Bnaodems: Hecdopmuposanusie YactuaHo ITomHOCTBIO
OCHOBHBIMHU METOJIaMH, HaBBIKU c(OpMHUPOBaHHbIC HABBIKH, c(opMHUpOBaHHbIE
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crnocobamMu M CPEACTBaMHU
HOJTy4eHHM, XpaHEeHUs,
nepepaboTki  WH(pOpPMAIHH,
HMeeT HaBBHIKM paboTEl C

KOMIBIOTEPOM KaK CPEACTBOM
ynpaBieHus: nHQopMaren

coJiepIKaIUe OTCIILHBIC
TPOOEITBI

CUCTCMAaTUYCCKUC HaBbIKH

OIIK-4
31 (OIIK-4.1) 3namy: Nmeer oOmmine, HO HE 3nanwus copmupoBansl, HO | CdhopMUPOBaHBI TIOJIHBIE U
OCHOBHBIE 3aKOHBI CTPYKTYPHUPOBaHHbBIE COZIepIKat OT/ENbHbIE CHUCTEMaTHYEeCKHE 3HAHMS
MaTeMaTuKu U QU3HKHU; OCHOBBI 3HaHUI HEe3HaYMTeNIbHbIE IPOOEIIbI
32 (OIIK-4.2) 3namo: Nmeer obmue, HO HE 3uranns copmuposansl, Ho | CdhopMUPOBAHEI TOTHBIE H

crocoObl  00pabOTKH ITaHHBIX
HACCIIEOBAHUS,

CTPYKTYpHPOBaHHEIE
OCHOBBI 3HaHUH

COIepKAaT OTAEIHHEIC
HE3HAYUTEIBHBIC TIPOOEITBI

CHUCTEMATHYCCKHUE 3HAHUS

33 (OIIK-4.3) 3nameo: Nmeer obmue, HO HE 3uranns copmuponansl, Ho | CdhopMUPOBAHEI TOTHBIC U
OCHOBHBIE ¢usnueckue CTPYKTYPHPOBAHHBIC cofiepKaT OT/AENbHbIC CHCTEMAaTHYECKHE 3HAHMS
SIBTICHUSI ¥ OCHOBHBIE 3aKOHBI OCHOBBI 3HaHUH HE3HAYHUTEIbHbIE IPOOEIIBI

bu3ukn u XUMUU;

NPUMEHEHHE ITHX 3aKOHOB B

BAYKHEHIIINX NIPAaKTUYECKUX

TIPUIJIOKEHHUSX

Vi (OIIK-4.1) Ymemo: HechopmupoBanHoe YacTuiHo chOpMUpPOBAHHOE ITomHOCTBIO
MI0JIB30BATHCS yMEHUe yMEHHe, coJepKaliee c(hopMHUPOBAHHOE YMEHHE
TEOPETHYECKUMHU OTZAENBHBIC TPOOEITBI

NIPEACTABICHUSIMA  3aKOHOB

MaTEeMaTuKH U PU3HKU

y2 (OITK-4.2) Ymemo: HecdopmupoBanHoe YactuaHO c(HOpMUPOBAHHOE [MomHOCTBIO
o0OpabaTsIBaTh yMeHHe YMEHHeE, coJiepiKaliee c(hopMHUPOBaHHOE YMEHHE
9KCTIEPUMEHTAJIbHBIC TAHHBIC OTAENBHBIC TPOOEIIBI

v3 (OITK-4.3) Ymems: HecdopmupoBanHoe YactuaHO c(HOpMUPOBAHHOE [MomHOCTBIO
00BSICHUTH OCHOBHBIE yMeHHe YMEHHeE, coJiepiKaliee c(hopMHUPOBaHHOE YMEHHE
HabmromaeMble  SBJIGHUS U OTZENBbHBIE TPOOEIIBI

3¢ dexTh c TO3UIU I

(byHIaMEeHTaNbHBIX  (DU3HKO-

XHUMHUYECKUX B3aUMOJICHCTBUM;

HCIIOJIb30BaTh METO/IBI

a/IeKBaTHOT'O

MaTeMaTHIecKOro

MOJICITMPOBAHHSI.

Bl (OIIK-4.1) Bnraodems: HecdopmupopaHnusie YactuaHO [MomHOCTBIO
UCTIONIb30BAaHUEM HaBBIKH c(OpMHUpPOBaHHbIE HABBIKH, c(opMHUpPOBaHHEIE
MaTeMaTHIeCKHX n CoJIeprKalliie OT/AeIbHbIC CHCTEeMaTHYEeCKNE HaBBIKU
¢u3nYecknX  JaHHBIX IS Ipo0eITsI

IIPEACKA3aHUsl  PEAKLUUOHHOMN

CHOCOOHOCTH W CTPOCHUS

COEIMHEHU

B2 (OIIK-4.2) Bnaodems: Hecdopmupopanusie YacTuuHO ITonHocThO
HaBBIKAMH 00pabOTKH JaHHBIX HAaBBIKU c(hopMHpPOBaHHBIC HABBIKH, c(hopMHpOBaHHBIE

c UCTIOJIb30BaHHEM COJIepIKallie OTAEIbHbIE CHCTEeMaTHYEeCKHE HABBIKU
CTaHJapTHBIX croco0oB po6eTsI

amMpoKCHUMalMy  YHCIICHHBIX

XapaKTEepUCTUK

B3 (OIlIK-4.3) Bnraoempy: HecdopmupoBanusie YactuuHO IomHOCTBIO
METOJlaMHU ¢usmKo- HaBBIKU c(OpMHUpPOBaHHbIE HABBIKH, c(OpMHUpPOBaHHEIE
XMMHUYECKOTO  aHanmm3a  JUIst coJIeprKallie OT/AeIbHbIC CHCTeMaTHYEeCKNE HaBbIKU
pemeHus MIOCTABJIEHHBIX Ipo0eITsI

3aja4; MeTojaMu  (PU3UKO-

XMMHUUYECKOTO MOJIEINPOBAHUS

B IIPOU3BOJCTBEHHOM

MPaKTHKE
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OIIK-5

31 (OIIK-5.1) 3uname:
KJIacCH(UKAITIIO

coBpeMeHHbIX [T TexHomorui,
HCTIONIB3YEMBIX B XHMHKO-

Hmeer oOmrue, HO HE
CTPYKTYpHUPOBAHHbIE
OCHOBBI 3HaHUH

3Hanus chopMHUpOBaHBI, HO
COJIepIKaT OT/ACNbHbIC
HE3HAYUTEIBHBIC MPOOCITBI

CdopmMupoBaHbI MOJIHEIE U
CHUCTEMATHUYECKHE 3HAHUSI

AHATUTHYECKUX
HCCIICIOBAHUSIX;
32 (OIIK-5.2) 3namey: Nmeer oOmmine, HO HE 3nanwus copmupoBansl, HO | CdhopMUPOBaHBI TIOJIHBIE U
TPUHIHIIBI orbopa CTPYKTYypPHPOBaHHBIC COZIepIKat OT/ENbHbIE CHUCTEMaTHYEeCKHE 3HAHMS
COBPEMEHHBIX OCHOBBI 3HaHUI HEe3HaYMTeNIbHbIE IPOOEIIbI
WHPOPMATNOHHBIX
TEXHOJOTUI  JUIi  peIleHUs
3amad po¢eCCHOHATIBHOMN
JesATENEHOCTH;
A (OIIK-5.1) Ymems: HecdopmupoBannoe YactuaHO c(HOpMUPOBAHHOE [MomHOCTBIO
OCYIIECTBIIATD noxoop YMCHHUE YMEHHe, colleprKaniee c(hopMHPOBaHHOE YMEHHE
ontuManbHeIX IT Texmoorui OTJIeNBHBIC TIPOOEITHI
JUIsL IPOBEJICHUsI, 00pabOTKH U
NPE/CTAaBICHUS  Pe3yJIbTaTOB
XHUMHUKO-aHAJIMTHYCCKUX
HCCIIEeI0BaHUI
y2 (OIIK-5.2) Ymems: HechopmupoBanHoe YacTuiHO chOpMUpPOBAHHOE ITomHOCTBIO
MPUMEHSITh COBpEMEHHBIE yMeHHe yMEHHe, coJiepiKaliiee c(hOopMUPOBaHHOE YMEHHE
UH(OPMALMOHHBIE OT/ZENIbHBIC TPOOEIIBI
TEXHOJNOTUH Ul  PCIICHUS
3a1a4 npohecCHOHAIBHOM
JeATEINEHOCTH;
Bl (OIIK-5.1) Bnradems: HecdopmupoBanusie YactuaHO [MomHOCTBIO
HaBBIKaMH UCIIONB30BAHUS HaBBIKH copMHpOBaHHBIC HABHIKH, copMHPOBaHHBIC
coBpemeHHBIX 1T TexHONOTHI cozIepIKalKe OTACTbHBIC CHCTEMAaTHYECKHE HABBIKH
npu MPOBEICHUH, npoOenbI
NpEeACTaBICHUN M 00paboTke
nHpopmanuu XUMHUYECKOTO
npoduis
B2 (OIIK-5.2) Bnaodems: HecdopmupoBanusie YactuuHo ITomHOCTBIO
HaBbIKaAMH HUCIIOJIb30BAHUA HaBbIKU Cq)OpMI/IpOBaHHI)Ie HaBBbIKH, C(I)OpMI/IpOBaHHI)Ie
HOpM HH(bOpMaL[PIOHHOﬁ COACPIKAIUEC OTACIIBHBIC CHUCTCMATHYCCKUEC HABBIKH
0e30macHOCTH B TpoOeIIBI
npodhecCHOHATBHON
JeSATEIbHOCTH.
B3 (OIIK-5.3) HaBBIKaMH Hecpopmuposanubie YacTHYHO IMoaHOCTBIO
penreHus HaBBIKH copMHpOBaHHBIC HABBIKH, copMHPOBaHHBIE
po(eCCHOHAIBHBIX  3a1a4 cozIepIKalKe OTACIbHBIC CHCTEMATHYECKHE HABBIKH
c UCIIOIb30BAHUEM mpoGebi
COBPEMEHHBIX
WH(POPMAITOHHBIX
TEXHOJIOTU’

OIIK-6

31 (OIIK-6.1) 3namo:
TTPUHIUIIBI COCTAaBJICHUS
oT4era o npoGyieme
HCCJIEIOBAaHHUS HAa  PYCCKOM
SI3BIKE

Hmeer oO1rue, HO HE
CTPYKTYPHPOBAaHHBIE
OCHOBBI 3HAaHUH

3Hanus chopMupoOBaHbI, HO
COJIepKAT OTAEIIHHbIC
HE3HAYUTEIbHBIEC TPOOEITBI

CdopmMupoBaHsbI MOJHEIE U
CHCTEMATHUYCSCKUE 3HAHUS

32 (OIIK-6.2) 3namey:
Hanboee 3HAYNMBIE u
CyIIECTBEHHBIE pPabOTHl 1O
uccieyeMoi npooiaeme

Hmeet o61iue, HO HE
CTPYKTYPHPOBaHHEIC
OCHOBBI 3HaHUH

3HaHus chopMHUPOBAHEI, HO
COJEPXKAT OTAEIbHbIE
HEe3HAaYMTeNbHbIE POOEIIbI

ChopMupoBaHbI MOJHBIC U
CUCTEMAaTHYECKHUE 3HAHUS

33 (OIIK-6.3) 3namy:
TIPUHIUIIBI COCTaBIICHHUS

Hmeet o61iue, HO He
CTPYKTYPHPOBAHHBIE

3HaHus chopMHUPOBAHBI, HO
COJIEPXKAT OTAEIbHbIE

CdopMupoBaHbI MOJHBIEC U
CHUCTEMATHUYCCKUE 3HAHUS
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TE3UCOB JIOKJIAJa 1Mo mpodieMe
HCCIIEJOBAHMS XAMHYECKOMN
HaTPaBICHHOCTH Ha PYCCKOM
M QHTJINMCKOM SI3BIKaX

OCHOBBI 3HaHUH

HC3HAYUTCJIbHBIC np06em,1

34 (OIIK-6.4) 3uname:
TPUHIHIIBL COCTaBJICHUS
Mpe3eHTallMd TI0  TIpoliemMe
HCCIICIOBAaHUSI Ha PYCCKOM H
AHTJIMICKOM SI3BIKAX;

Hmeer o0Omrue, HO HE
CTPYKTYpHPOBaHHEIE
OCHOBBI 3HAaHUH

3uranus chopMupoBaHbI, HO
COZIepIKaT OTIEIbHBIC
HE3HAYHUTENbHBIC TPOOEIIbI

CchopmMupoBaHbI IOJHBIE T
CHCTEMaTHYeCKUe 3HAHHS

V1 (OIIK-6.1) Ymems:
IPaMOTHO CTPOHTH AOKIA[ IO
npobiemMe, apryMeHTHPOBAHO
OTBEYAaThH Ha BOIPOCHI;
OCYIIECTBIATh  JAMAJOr  Ha
PYCCKOM SI3BIKE.

HecdopmupoBannoe
yMeHUe

YacTiuHO CHOPMHUPOBAHHOE
YMEHHE, cozieprKalee
OTJICIBHBIC MTPOOCITBI

ITonHOCTBIO
c(hopMHUPOBAHHOE YMCHHE

v2 (OI1K-6.2) Ymems:
0pOpMIIITH CIPaBOYHO-
oubnmorpadudeckuii anmapar;
TMIOJIB30BAaThCS CIIPaBOYHOMN
JHTEPaTypOH; 000CHOBATb
aKTyaJbHOCTb TEMBI
UCCJICIOBAHMS;  OIPEACIATh
00BEKTHI " nmpeaMer
HCCIIeIOBaHMS, KOPPEKTHO
chopMyIHpPOBAThH enu
HCCIIeJOBAHHMS

Hecdopmuposannoe
YMCHHUE

YacTiyHO CHOPMHUPOBAHHOE
YMEHHE, cozieprKaiee
OTJIENBHBIC TIPOOEITBI

ITonHOCTBIO
c(hopMHUpPOBaHHOE YMEHHE

v3 (OIIK-6.3) Ymemy:
I'PaMOTHO  CTPOUTH  TE3UCHI
JOK/Iaza,  apryMEHTHPOBAHO
OTBEYAThH Ha BOIPOCHI;
OCYIIECTBIISATh  JHAIOT  TI0
npobieme HCCIIeJOBAHHS
XMMHUYECKOI HAaIMpaBIeHHOCTH
HA PYCCKOM U aHIJIHHACKOM
SI3BIKAX;

HechopmupoBanHoe
YMEHHE

YacTiuHO CHOPMHUPOBAHHOE
yMeHHe, coJiepiKaliee
OT/ENbHBIE MTPOOEITBI

ITonHoCTBIO
c(hOopMUPOBaHHOE YMEHHE

Y4 (OIIK-6.4) Ymemes:
IPaMOTHO CTPOWTH JOKIA[ IO
npobiemMe, apryMEeHTHPOBAHO
OTBCYAaTh Ha BOIIPOCHKHI;
OCYIIECTBIISATh ~ THAIOT B
nporuecce Npe3eHTALMN
pe3ynbTaToB IEATEIBHOCTH Ha
pYCCKOM W QHIJIMHACKOM
SI3BIKAX.

HecdopmupoBannoe
YMEHHE

YactuuHo chopmupoBaHHOE
YMEHHE, cofieprKaliee
OTJeNbHBIC TPOOEITBI

ITonHoCTBIO
c(hOopMUPOBaHHOE YMEHHE

Bl (OIIK-6.1) Baaoemo:
HaBBIKAMH aHAJIM3a Hay4YHO-
TEXHUYECKO HHpopManuu u
CPaBHEHUSI OTEYECTBEHHOTO M
3apyOe)HOTO0  OMbITa  MPH
OTBETEe Ha IIOCTaBJIICHHBIE I10
mpobieme BOTIPOCHI Ha
PYCCKOM SI3bIKE

HecdopmupoBanusie
HaBBIKH

Yactuaao
c(hopMHUpOBaHHBIC HABBIKH,
co/iepKalue OTAeIbHbIC
TPOOEITBI

ITonHOCTRIO
c(opMHpPOBaHHBIE
CHUCTEMATHYECKHE HABLIKU

B2 (OIIK-6.2) Bnadems:
crnocobaMy  OpPUCHTALMU B
po¢heCCHOHATHHBIX

HCTOYHHKAX uHPOPMAIUU
(>KypHAJIBI, CaWliTHl,
obpa3oBarenbHbIE OPTAJIbI)

Hecdopmupopanusie
HaBBIKH

YactuuHo
c(OpMHUpPOBaHHbIE HABBIKH,
coJiepKale OTAeNIbHbIE
Ipo0eITsI

ITonHocThIO
c(OpMHUpOBaHHEIE
CHCTEMATHYECKHE HABBIKH

B3 (OIIK-6.3) Bnraoempy:
HaBbIKAMH aHajHM3a Hay4HO-
TEXHUYECKOU nHpOpPMANH

HecdopmupoBanusie
HaBBIKH

YactuaHo
c(hopMHUpPOBaHHBIC HABBIKH,
coJiep)Kalne OTAeIbHBIC

IonHOCTBIO
c(opMHUpOBaHHEIE
CUCTEMATHYCCKHUEC HABBIKH
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XMMHUUYECKOIl HaIrpaBIeHHOCTH
U CPaBHEHHS OTEYECTBEHHOTO
U 3apyOeXHOTO OIBITa TIPHU
COCTaBJICHUH TE3HCOB JOKJIa/a
Ha pYCCKOM M aHIJMHCKOM
SI3BIKAX.

Ipo0eItsI

B4 (OIIK-6.4) Bnadems: Hecdopmuposanusie YactuaHO [MomHOCTBIO
HaBBIKAMH aHAJIM3a Hay4YHO- HaBBIKH copMHpOBaHHBIC HABHIKH, copMHpPOBaHHBIE
TEXHUYECKOH nHpopManuu u coJIeprKalliie OT/AeIbHbIC CHCTEeMaTHYEeCKUE HaBBIKU
CpaBHEHUSI OTEYECTBEHHOTO M po0eITsI
3apy0CIKHOTO  ONbITA  TIPHU
NIPE/ICTAaBICHUN TPE3CHTAlNU
Ha pPYCCKOM M aHIJIMHCKOM
SI3BIKaX.

MK-1

31 (IIK-1.1) 3nams: xax
IUTAHUPOBATh  HCCIICIOBAHUE
no wiany HUP

Hmeer oOmrue, HO HE
CTPYKTYpHUPOBAHHbIE
OCHOBBI 3HAaHUH

3uranus copMupoBaHbI, HO

COIepKAaT OTAEIHHEIC
HE3HAYUTENbHBIE TPOOEITbI

CchopmMupoBaHbI OJHBIE T
CHCTeMaTHYeCKUe 3HAHUS

32 (IIK-1.2) 3uams: xax
HCIIONB30BaTh JTOKYMEHTALUIO
JJIs. pelleHusT MOCTaBJICHHOU
3aJa44 N103TAIIHO

Hmeet ob61iue, HO He
CTPYKTYpHpPOBaHHEIE
OCHOBBI 3HaHUK

3HaHus chopMHUPOBaHbI, HO

COJIepKAaT OTAEIbHbIE
HE3HAYUTENbHBIE TPOOEITbI

CdhopMupoBaHbI MOJIHBIC U
CHCTEMaTHYECKHUE 3HAHKS

33 (IIK-1.3) 3nams: xax
paboTaTb Ha XHMHYECKOM
000opynoBaHUHU

Hmeet ob1iue, HO He
CTPYKTYpHPOBaHHEIE
OCHOBBI 3HaHUH

3HaHus chopMHUPOBaHbI, HO

COACPIKAT OTACIIbHBIC
HC3HAYUTCIIBHBIC HpO6eJ’ILI

CdhopMupoBaHbI MOJHBIC U
CHCTEMAaTHUYECKUE 3HAHUS

34 (IIK-1.4) 3namw: xax
MPUTOTOBUTH 00BEKTHI
aHanmu3a Ui JaibHeHIero
HCCIIeI0BaHUS

Hmeer oOmrue, HO He
CTPYKTYpHPOBaHHEIE
OCHOBBI 3HaHUH

3HaHus chOpMHUPOBAHEI, HO

COACPIKAT OTACIIbHBIC
HC3HAYUTCIIBHBIC HpO6eJ’ILI

CdopMupoBaHbI TIOJIHBIE U
CHCTEeMaTHYECKHE 3HAHMS

A (ITK-1.1) Ymemo: HecdopmupoBanHoe YactuaHO c(HOpMUPOBAHHOE [MomHOCTBIO

IUIAHUPOBATh  MCCJICIOBAHUE yMeHHe yMeHHe, coJiepiKaliiee chopMHPOBAHHOE YMEHHE

no mwiany HUP OTJIeNIbHBIC TPOOEITHI

y2 (ITK-1.2) Ymems: HecdopmupoBannoe YactuaHO c(HOpMUPOBAHHOE ITomHOCTBIO

HCIIOJIb30BaTh JIOKYMEHTAIHIO yMeHHe yMeHHe, coliepiKaliiee chopMHPOBAHHOE YMEHHE

JUIL PEUICHUs] TOCTaBICHHOM OTJENBbHBIE TPOOEIIBI

3aJ]auu I0ATAIHO

v3 (TTK-1.3) Ymemes: Hecdhopmuposannoe YactruHo chopmupoBaHHOE [TonHOCTBIO

paboTath Ha XUMHYECKOM yMeHHe yMeHHe, cojliepiKaliiee chopMHPOBAHHOE YMEHHE

0bopy0BaHUH OTAENbHBIC TPOOEIIBI

v4 (ITK-1.4) Ymems: HecdopmupoBannoe YactuaHO c(hOpMUPOBAHHOE [MomHOCTBIO

I'oToBuTH 00BEKTHI yMeHHe YMEHHe, coJiepiKaliee c(hopMHUPOBaHHOE yMEHHE

HCCIeJOBaHMS OTZAENbHBIC TPOOEIIBI

B1 (TTK-1.1) Bnaoems: Hecdopmupoparnusie YactuaHO [MomHOCTBIO

METOJMKAMHU HCCIE0BAHUS HaBBIKH c(OpMHUpPOBAaHHbIE HABBIKH, c(opMHUpPOBaHHEIE
CoJIeprKalliie OTAeIbHbIC CHCTEeMaTHYEeCKNE HaBBIKU

TPOOEITBI

B2 (ITK-1.2) Bnaoemy: Hecdopmupopanusie YacTuuHO ITonHocThIO

nokymenrtanuein HUP HAaBBIKU c(hopMHpPOBAHHBIEC HABBIKH, chopMHpOBaHHBIE
COJIepIKaIle OTACIbHBIE CHCTEeMaTHYECKHE HABBIKU

TPOOEITBI

B3 (ITK-1.3) Bnaoemy: Hecdopmupopanusie YactuaHO [omHOCTBIO

060pyaoOBaHNEM u HAaBBIKU c(hopMHpPOBAHHBIEC HABBIKH, c(hopMHpOBaHHBIE

METOJIMKaMH, HEOO0XOJIUMbBIM CoJIepIKallie OTAEIbHbIE CHCTEeMaTHYECKHE HABBIKU

JUIs1 iCCTIeIOBAHUS po0eIts!

B4 (TIK-1.4) Bnaoemw: HecdopmupoBanusie YactuuHO IomHOCTBIO

METOJMKAMHU W PACUYETHBIMH HaBBIKU c(OpMHUpPOBaHHbIE HABBIKH, c(OpMHUpPOBaHHEIE

METoJaMU IJId IIOATIOTOBKH
00beKTa K HUCCIICAOBAHHUIO

coJIeprKallie OT/AeIbHbIC
po0eIts!

CUCTCMATUYCCKUC HaBbIKH

IK-2
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31 (IIK-2.1) 3uams: xax
MPOBO/NTH MEPBUUHbBIN MOUCK

Hmeet ob1iue, HO HE
CTPYKTYPHPOBAHHBIE

3HaHus chOpMHUPOBAHBL, HO
cofiepKaT OTAENbHBIC

CdopMupoBaHbI MOJIHBIC U
CHCTEMaTHYECKUE 3HAHUS

napopmanmy 1O  3aJaHHOMN OCHOBBI 3HAaHUH HE3HAYHUTEIbHbIE POOEIIBI

TEMAaTHKE

A (IIK-2.1) Ymems: HecdopmupoBannoe YactuaHO c(HOpMUPOBAHHOE [MomHOCTBIO
BEIOMPATH HUCTOYHUKHU yMEHHE YMEHHE, coJlepiKaliee c(hopMUPOBAHHOE yMEHHE
nHOpMAaIUU [ pPeHICHHS OTJIeNBHBIC TIPOOEITBI

MOCTaBIIEHHOH 3aJ1aun

V2 (IIK-2.2) Ymems: Ywmeert: HecdopmupoBannoe YactuaHO c(HOpMUPOBAHHOE [MomHOCTBIO
aHaJIM3UPOBaTh MH(OpPMAIHIIO yMeHHe yYMEHHe, coJiepiKaliee c(hopMUpPOBaHHOE yMEHHE
0 3a/JlaHHOM TEeMaTHKe C OTZAENbHBIE TPOOEITBI

HCTIOJIb30BAaHUEM Pa3JIMUHBIX

0a3 TaHHBIX

B1 (IIK-2.1) Bnaoemw: HecdopmupoBanusie Yactuyno ITonHoCTBIO
TIOUCKOM MEePBUYHOI HaBBIKU c(OpMHUpPOBaHHbIE HABBIKH, c(opMHUpPOBaHHEIE
nHdopmanuu coJIeprKalliie OT/AeIbHbIC CHCTEeMaTHYEeCKUE HaBBIKU

TIpOoOeIIBI

IK-3

31 (IIK-3.1) 3nams: xax
IUTAHUPOBATh  HCCJIEJOBaHUE
o mmany HUOKP

Hmeer oO1mue, HO He
CTPYKTYPHUPOBaHHBIC
OCHOBBI 3HAaHUN

3naHus copMUupOBaHEI, HO
COJIepKAaT OTAEIIbHbIC
HE3HAYUTENbHBIE TPOOEITbI

CdopMupoBaHbI TIOJIHBIE U
CHUCTEMaTHYECKHE 3HAHUS

32 (IIK-3.2) 3nams: xax
HCIIOJIb30BaTh JIOKYMEHTAIUIO
JJIs. pelleHusT MOCTaBJICHHOU
3aJa4y MOATAITHO

Hmeet ob61iue, HO He
CTPYKTYpHpPOBAHHEIE
OCHOBBI 3HaHUH

3HaHus chopMHUPOBaHbI, HO
COJIepKAaT OTAEIIbHbIC
HE3HAYUTENbHBIE TPOOEITBI

CdhopMupoBaHbI MOJHBIC U
CHCTEMaTHYECKHE 3HAHKS

33 (IIK-3.3) 3nams: xax
paboTaTb Ha XHMHYECKOM
060opynoBaHUU

Hmeer o0Omue, HO He
CTPYKTYpHPOBaHHBIE
OCHOBBI 3HaHUH

3HaHus chOpMHUPOBAHEI, HO
cofieprKaT OT/AENbHbIE
HE3HAYHUTENbHbIE IPOOEIIHI

CdopmupoBaHbI TIOJIHBIE U
CHCTEMaTHYECKHE 3HAHMS

34 (IIK-3.4) 3namp: xax
MPUTOTOBUTH 00BEKTHI
aHanmu3a Ui  JaJbHEeHIero
HCCIIeI0BaHMs

Hmeer oOmue, HO He
CTPYKTYpHPOBaHHEIE
OCHOBBI 3HaHUH

3HaHus chOpMHUPOBAHEI, HO
cofieprKaT OT/AENIbHbIE
HEe3HAYHTeNbHbIE IPOOEIIBI

CdopMupoBaHbI TIOJIHBIE U
CHCTEMaTHYECKHE 3HAHMS

Vi (ITK-3.1) Ymems: HecdopmupoBannoe YactuaHO c(hOpMUPOBAHHOE [MomHOCTBIO

IUTAHUPOBATh  HCCJIEJOBaHUE yMeHHe YMEHHe, coJiepiKaliee c(hopMHUpPOBaHHOE yMEHHE

no any HUOKP OTJIEIBHBIC IPOOEITBI

y2 (IIK-3.2) Ymems: HecdopmupoBannoe YactuaHO c(HOpMUPOBAHHOE ITomHOCTBIO

HCIIOJIb30BaTh JIOKYMEHTAIHIO yMEHUe yYMEHHeE, coJiepaKaliee chopMHPOBAHHOE YMEHHE

JUI PEUICHUs] TOCTaBICHHOM OTJENbHBIE TPOOEIIBI

3aJ]a4M IIOATAITHO

v3 (ITK-3.3) Ymems: HecdopmupoBannoe YactuaHO c(hOpMUPOBAHHOE [MomHOCTBIO

paboTate Ha XUMHYECKOM yMeHHe YMEHHe, coJiepiKaliee c(hopMHUPOBaHHOE yMEHHE

obopy0BaHUH OTAENbHBIC TPOOEIIBI

V4 (ITK-3.4) Ymems: HecdopmupoBanHoe YactuaHO c(HhOpMUPOBAHHOE [MomHOCTBIO

TOTOBHUTH 00BEKTHI yMeHHe YMEHHe, cojiepiKaliiee chopMHUPOBAHHOE YMEHHE

HCCIIeJOBaHMS OTZENbHBIC TPOOEIIBI

B1 (IIK-3.1) Bnaoemw: HecdopmupoBanusie YactuuHO IomHOCTBIO

METOJMKAaMHU MCCIIE0BAHUS HaBBIKU c(OpMHUpPOBaHHbIE HABBIKH, c(OpMHUpPOBaHHEIE
COJIepIKaIle OTAEIbHBIC CHCTeMaTHYEeCKHE HABBIKU

TPOOEITBI

B2 (IIK-3.2) Bnaoemy: HecdopmupoBanusie YactuuHO IomHOCTBIO

noxymenTanueit HUOKP HAaBBIKH c(OpMHUpPOBaHHbIE HABBIKH, c(OpMHUpPOBaHHEIE
coJIeprKalliie OT/AeIbHbIC CHCTeMaTHYeCKNe HaBbIKU

po0eItsl

B3 (IIK-3.3) Bnaoemy: HecdopmupoBanusie YactuuHO IomHOCTBIO

o0opynoBaHUEM, HaBBIKH c(OpMHUpPOBaHHbIE HABBIKH, c(opMHUpOBaHHEIE

HE00XO0IUMBIM TSt COJIepIKallie OTAEIbHbIE CHCTEeMaTHYEeCKHE HABBIKU

HCCIIETOBAHHS po6eTIBI
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B4 (IIK-3.4) Bnaoemw: HecdopmupoBanusie YactuuHO IonHOCTBIO
METOAWKAMHU W PACUECTHBIMH HaBBIKH c(OopMHUpPOBAHHbIEC HABBIKH, chopMupOBaHHbIE
METOZAaMU MJsl TIOATOTOBKH COJIepIKaIliie OTACIbHBIC CHCTEMaTHIECKUE HABBIKU
00BEKTA K UCCIIENOBAHNIO IpOoOeIIBI

MK-4

31 ([IK-4.1) 3uams: xax

Hmeet o61iue, HO HE

3HaHus chopMHUPOBAHEL, HO

ChopMupoBaHbI MOJIHBIC U

BBITIOJHATH CTaH/apTHbBIE CTPYKTYPHUPOBaHHbBIE COZIepIKar OT/AENbHbIE CHUCTEeMaTHYEeCKHE 3HAHMS
oreparuu Ha OCHOBBI 3HaHUH HEe3HAaYMTENIbHbIE IPOOEIIbI

BBICOKOTEXHOJIOTHYECKOM

000pyTIOBaHUHU

32 (IIK-4.2) 3nams: xax Nmeer oOmmiue, HO HE 3nanwus copmupoBansl, HO | CdhopMHUPOBaHBI TIOJIHBIE U
COCTaBHTh oT4eT 0 CTPYKTYpHPOBaHHBIC COZIepIKaT OTIEIbHBIC CHCTEMaTHYeCKUe 3HAHHS

BEITIOJTHEHHOH paboTe

OCHOBBI 3HaHUH

HC3HAYUTCIIBHBIC HpO6CJII>I

A (ITK-4.1) Ymems: HecdopmupoBannoe YactuaHO cHOpMUPOBAHHOE [MomHOCTBIO
BBITIOJIHATD CTaHAAPTHBIC yMEHHE YMEHHE, coziepiKaIiee c(hopMHUPOBAHHOE yMEHHE
orepanyn Ha OTZAENBHBIE TPOOEITBI

BBICOKOTEXHOJIOTHIECKOM

000pyI0OBaHUHU

y2 (ITK-4.2) Ymems: HechopmupoBanHoe YacTtuiHo chOpMUpPOBAHHOE ITonHoCTBIO
COCTaBJIATh MIPOTOKOJIBI yMeHHe YMEHHe, coJieprKaliee c(hopMHUPOBAHHOE YMEHHE
WCTIBITAHU OTJENBbHBIE TPOOEIIBI

B1 (IIK-4.1) Bnaoems: HecdopmupoBanusie YactuyHo ITonHoCTBIO
HaBBIKOM paboThI Ha HaBBIKU c(OopMHUpPOBaHHbIE HABBIKH, c(opMHUpOBaHHbIE
BBICOKOTEXHOJIOTHYECKOM coJIeprKalliie OTAEIbHbIC CHCTeMaTHYEeCKUE HaBBIKU
00opyIoBaHUT TIpOOEIIBI

B2 (TTIK-4.2) Bnaoems: HecdopmupoBanusie YactuaHO [MomHOCTBIO
(opMOii BBIIONHEHHUST OTYETa HaBBIKH copMHUpPOBAaHHbIEC HABBIKH, copMHUpPOBaHHEIE

TI0 BBITIOJIHEHHOU paboTe

cozepIKalKe OTACTbHBIC
pOoOeIIBI

CUCTCMATHUYCCKHUC HaBbIKH

IK-5

31 (IIK-5.1) 3nams: xax

Hmeet ob1iue, HO HE

3HaHus chopMUPOBAHEI, HO

CdhopMupoBaHbI MOJIHBIC U

MIPOBOANTD MOUCK CTPYKTYPHUPOBaHHbBIE COZIepIKatT OT/eNbHbIE CHUCTEMaTHYEeCKHE 3HAHUS
uH(pOpMaLUH B OCHOBBI 3HaHUH HE3HAYHUTENIbHBIE TPOOEIIbI

po¢heCCHOHATHHBIX bazax

JIaHHBIX;

32 (IIK-5.2) 3wuams: xax Nmeer obmiue, HO HE 3uranus chopmupoBansl, Ho | ChopMUpPOBAHEI TOTHBIC H
COCTaBUTH oT4er 0 CTPYKTYypPHPOBaHHBIE COJICPIKAT OTIEIbHBIC CHCTEMaTHYEeCKUE 3HAHHS

BBINOJIHEHHOI paboTe

OCHOBBI 3HaHUH

HC3HAYUTCIIBHBIC HpO6CJ’IH

Vi (ITK-5.1) Ymems: HecdopmupoBannoe YactuaHO c(HhOpMUPOBAHHOE [MomHOCTBIO

CEJIEKTUBHO BBIOMpaTh yMeHHe yMeHHe, coliepiKaliiee chopMHPOBAHHOE YMEHHE

HYXHYIO HH(}OpMaIHio OTJIeNIbHBIC TPOOEITHI

y2 (IIK-5.2) Ymems: HecdopmupoBannoe YactuaHO c(HOpPMUPOBAHHOE ITomHOCTBIO

MIPOBOJIUTH KPUTHYECKHIA yMeHHe yMeHHe, coliepiKaliiee chopMHPOBAHHOE YMEHHE

aHam3 JUTEPATYPbHI u OTJENBbHBIE TPOOEIIBI

0(hOpMIIATH €T0 B IPABUIHHOM

¢dbopme

B1 (IIK-2.1) Bnaoemw: HecdopmupoBanusie YactuuHO IomHOCTBIO

HaBBIKOM TIONCKA HaBBIKU c(OpMHUpPOBaHHbIE HABBIKH, c(OpMHUpPOBaHHEIE

HEoOX0oANMOH HHPOPMAUU coJIeprKallie OT/AeIbHbIC CHCTeMaTHYeCKNe HaBbIKU
po0eItsl

B2 (TIK-2.1) Bnaoemw: HecdopmupoBanusie YactuuHO IomHOCTBIO

(opMOii BBITIOJIHEHHUST OTYETa HaBBIKU c(OpMHUpPOBaHHbIE HABBIKH, c(OpMHUpPOBaHHEIE

10 BEITIOJIHEHHOH paboTe

CoJIepIKallie OTAEIbHbIE
TPOOEITBI

CHUCTCMAaTUYCCKHUC HABBIKH
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3.4 MeToauyeckne peKOMeHIAMHU 10 MOATroToBKe U 3ammte BKP

BreimyckHas kBanuduKanmMoOHHAsS paboTa JODKHA MPOWTH ampobaruio (Tpea3ammry) Ha
Kypupymomeid kadeape uiau Ha OOIIEUHCTUTYTCKONM KOH(EpEeHIUMH U NPOBEPKY TEKCTa Ha 00BEM
3aumcTBOBaHus u pasmeniena B AUIC «BY3», na Unrepuer-noprane bI'Y.

YuyebHoe cTpykTypHOe moapaszaencaue (kadeapa) bI'Y obGecreunBaer npoBepky TekctoB BKP
Ha 00bEeM 3aMMCTBOBaHM 4yepe3 ouIMaNbHBINA cepBep, pa3MenieHHblil Ha MHTepHer-nioprane bI'Y, u
oQopMIIIET COOTBETCTBYIOILIEE 3aKIIOUEeHHWE (CKPUHIIOT CIpPaBKU, TI/I€ OTpa)kaeTcsi CTENeHb
opurnHasibHocTd BKP) k Kkaxkmoit paboTe He mo3aHee, 4eM 3a ceMb pabouux JHEH 1O MPOLEAypHI
3amutsl BKP.

Ceenenus o mpoBepke Ha 00BEM 3aMMCTBOBAaHHUS YKa3bIBalOTCA Ha TUTYnbHOM jucte BKP.
JlomycTUMBII MPOLIEHT 3aMMCTBOBAHUS W3 BHEUIHUX HCTOYHHUKOB ompezenser pykoBogutenb BKP B
COOTBETCTBHH €O crel(PUKOi uccae10BaHus PadOTHI.

[Tocne mnpouenypsl npoBepku Tekcta BKP Ha o00beM 3aMMCTBOBaHHS OTBETCTBEHHOE
JOJHKHOCTHOE JIMIIO Y4eOHOTr0 CTPYKTYpHOTO Toapa3aeneHus pazmeraet Tekct BKP (B popmare *.pdf),
3a uckioyeHueM tekctoB BKP, conepikamux cBeiaeHus, COCTaBISAIOIIME FOCYJapCTBEHHYIO TaliHy, B
ANC «BY3» u B 271eKTpoHHO-0MOIMOTeuHOM cucteme BI'Y He mo3aHee yeM 3a ceMb pabovmx THEH 10
npouenyps! 3amutel. [locne pasmemnienuss BKP 8 AUC «BY3» pabora mybnukyercs Ha WMHTepHer-
nopraie bI'Y aBTomatuuecku B TeueHHE CYyTOK ¢ MOMeHTa ee pa3meneHus B AUC «BY3y.

OTBeTCTBEHHOCTH 3a coOuoaeHue TpeboBaHUM 3akoHoAaTenbcTBa Poccuiickoin depepanuu K
tekctam BKP, B TOM wuucie 3a W3bSATHE IPOU3BOJCTBEHHBIX, TEXHUYECKHX, 3IKOHOMHUYECKHX,
OpraHU3alMOHHBIX U JAPYTHX CBEJACHHUH, CBEJCHUU O pe3ylbTaTaX MHTEIUIEKTYalbHOU AESITEIbHOCTU B
HayYHO-TEXHHUYECKOU cepe, 0 crocobax ocymiecTBICHUS MPO(PEeCcCHOHANBHON IesITeIbHOCTH, KOTOPBIE
MMEIOT JACHCTBUTEIBHYIO WM MOTCHIMAIbHYI) KOMMEPYECKYH) LIEHHOCTh B CHIIy HEU3BECTHOCTH HX
TPETbUM JiMLAM (Jajnee — U3bIATHE), B COOTBETCTBUU C PELIEHUEM MpaBooOIasaresis, HECET
OTBETCTBEHHOE JIOJDKHOCTHOE JIMIO Y4YeOHOTO CTPYKTYpPHOTO MOJpa3/eieHHs, pa3MECTUBIIEE TEKCT
BKP B AUC «BVY3» u B a3nekTpoHHO-OMOIMoTeuHoi cucreme bI'Y.

[Tocne 3aBepuienus noarotoBku oOywarommmucs BKP pykoogurens BKP mnpeacrasmser
MMCBMEHHBIN OT3BIB 0 paboTte oOyuaromierocs B nepuof noarorosku BKP (nanee — or3piB). He no3anee,
4yeM 3a ATk KaleHaapHbIX aHed no 3amutel BKP pykoBoautens BKP oGecneunBaer o3HakomiieHHe
00y4JaroIerocs ¢ OT36IBOM.

BKP u or3bIB mepenarorcsi oOy4yarolIMMCSl CEKpeTapio TOCYIApCTBEHHOM 3K3aMEHAllMOHHOM
KOMHCCHH, B KOTOpPOW OyZeT nMpoxoauTh nporeaypa 3ammutel BKP He mo3anee, yem 3a 2 xaneHAapHBIX
OHS 70 [JHA 3amuTel.  [lomyueHme OTpUIIATENBHOTO OT3bIBA HE SIBISETCS IPENATCTBHEM K
npencrasneHuto BKP k nmpouenype 3ammTsi.

B cinyuae HEynOBIETBOPUTEIBHOIO peElIeHUs ['0CcynapCcTBEHHONW 3K3aMEHALIMOHHOM KOMMCCHU
no koHkpeTHO BKP oTBeTcTBEHHOE TOMKHOCTHOE JIUIO0 Y4E€OHOrO CTPYKTYPHOTO MOJpAa3AeicHUs B
3TOT ke JieHb u3biMaeT padoty u3 AUC «BY3» u anekTpoHHO-O0nbnmnoTeuHoi cucremsr bI'Y.

Brinmycknas kBanudukanuonHas padorta JomKHa OBITH MpelcTaBiieHa B (opme pyKOINUCH U
JI0JKHA COOTBETCTBOBATh TpeOOBaHUS M3JI0KEHHBIM B [1010)K€HNUU O BBITYCKHON KBaIM(PHUKAIMOHHOMN
pabore, yrBepxkaeHHOM YdeHsiM coBeToM @I'BOY BO BI'Y 22.09.2015 .

Odopmnenne BKP  permamentupyercs ['OCT P 7.0.5-2008/TOCT  P7.0.11-2011.
OpueHTHpoBOYHBIN 00BbeM OakanaBpckoil padboTsl 50-60 cTpaHuUI] TEKCTA.

Texct BKP roroBuTcsi ¢ momoIpl0 TEKCTOBOIO PEAAKTOpA, MEYATACTCsl HA OJHOW CTpaHMIE
Kaxkgoro jucra 6ymaru gopmara A4 (komnerotepHblid mpudt Times New Roman — 14, unrepsan 1,5
JUIE OCHOBHOTrO Tekcta, Times New Roman — 12, unrepBan 1,0 — /Ui CHOCOK), NpeJCTaBlseTCs B
TBEPAOM IeperieTe B OTIeYaTaHHOM BHJIE U Ha AJIEKTPOHHOM Hocutese. AO3all HaunHAeTCs C OTCTYIIA.
Tekct BolpaBHUBaeTcs no mupuHe. [lond: neBoe — 2,5 cm, npasoe — 1,0 cm, Bepxnee — 2,0 cM, HUKHEE —
2, 0 cm. Bee cTpaHnnsl guccepranyi MMEKOT CKBO3HYHO HyMepauuroo. [lepBoi cTpaHuuel cuuraercs
TUTYJIBHBINA JTUCT, HA KOTOPOM HyMepallusi He CTaBUTCA, Ha CIEAYIOlIel cTpanuie ctaButcs uugdpa "2".
[lopsnkoBblii HOMeEp medaTraeTcsi Ha CepelMHE BEpPXHEro TMOJs CTpaHUIpl, 0e3 Kakux-Inbo
JIOTIOJTHUTEBHBIX 3HAKOB (THUPE, TOUKH).
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Tabmuiel BCTaBISIOT B TEKCT pabOTHI IMOCNIEe WX TNEpBOro ymoMuHaHus. Ecmu Tabmuna
HeOoJIbIIIas, TO €€ MOMENIAOT Cpa3y TMociie ab3aia, B KOTOPOM Ha Hee CChUIatoTCs. bonbinyto Tabnuiry
pacrnosiararoT Ha OTAENbHOHN cTpaHuue. Tabnuua AOKHA MMETb HOMEP M Ha3BaHHUE, IOMEIaeMble
HeTocpeacTBeHHO nepen Tabnuiei. 3nak "Ne " (Homep) He craBuTcs. COKpallleHUsI B 3arojioBKax He
nomyckaiorcs. Touka B KOHIIE Ha3BaHWs He craBuTcs. Hymeparus TaOiui «CKBO3HAs» IO BCEM
pasznenam pabotel. Hampumep, «Tabmuua 1. ChoekTpaibHble XapaKTEpUCTHUKUA CHUHTE3MPOBAHHBIX
kapboOopuaoBy». JlomyckaeTcs moMemaTh TabauIly BIOJb JUIMHHOM CTOPOHBI JIUCTA JOKyMeHTa. llpu
nepeHoce OOJbIION TabMUIBI HAa CIAEAYIOUIYIO CTPAaHUIY KOJIOHKH HYMEpPYIOT U BMECTO 3arojOBKOB
NPUBOAAT TOJIBKO HOMepa. Bmecro nHaszanus numyt «Tabmuna 1 (mpomomkenue) winu «Tabnmma 1
(okonyanue)». EquHunbl u3aMepeHus, odmue Uis BcexX IoKa3aTesieil TaOJUIbI, BBIHOCSIT B Ha3BaHUE
Tabauibl, Hanpumep: «Macca, T».

Ha3Banus 3arojoBKOB MHIINYT B €IWHCTBEHHOM YHCJIE W C 3arjlaBHOW OYKBBI: “PacTBOpuTENs”,
“Temnepatypa” u ap. JleneHue s;fdelKU TMaroHablo /171 3ar0J0BKa HEJIOIYCTHMO.

[IpumeyaHuss ¥ CHOCKM CO 3HAaKOM ‘““*” MUIIYT cpa3y 1oj TaOJauIel, a He BHU3Y CTPAHUIIBI.
Hanpuwmep: «[Ipumeyanue. “*” - 3nauenus 6onpuie 0».

Bce Buabl WumocTpaTUBHOrO MaTepuana (pUCyHOK, ¢otorpadusi, cxema, AuarpaMma, 4eprex,
rpaduK) Ha3bIBAIOT “‘pucyHKOM”. Kak ¥ TaOIUIBI, pUCYHKH ITOMEIIAIOT TIOCIIE IIEPBOM CCHUIKHA HA HUX B
TEeKCTe Ha TOW e crpaHule. Eciau pucyHok OOMNbIIONH, eMy MOXXHO OTBECTH OTIENbHBIA JHCT. [Ipu
oopMIIeHNH PUCYHKOB HYKHO COOJIIOJIATh CIEAyIoUIre TpeboBaHusl PUCYHOK TOIDKEH MMETh HOMED H
HazBanue. Hampumep, «Pucynok 1. JluHamuka cpeaHeMmecsyHO TemmepaTypsl Bo3ayxa». Ha3Banue
pPUCYHKA, B OTJIMYME OT Ha3BaHUS TaOJIMLbI, OMELIAIOT Moj pUcyHKOM. Hymepauus puCyHKOB 1O
BCEMY TEKCTY «CKBO3Has». [IpuMmeuanHuss K pUCYHKY HHUIIYT cpa3y IOclie Ha3BaHUs 0oJiee MEIKUM
mpUPTOM WM KypcHBOM. Ecii oTuH pUCYHOK COCTOHT M3 HECKOJBKUX TpaduKkoB, hoTorpaduii, cxem u
T.J., KOKIYIO UX 3THX 4acTel 0003HauaoT OykBamu pycckoro andasura. [Ipu ccpiike B TEKCTE MOXKHO
yTOYHUTH: pHC. la wmu 1r. Ecim 310 Tpedyercs, HeoOX0aMMO JaTh JIeTeHTy K pucyHKy. Ocu rpadukoB
JOJKHBI ObITh 0003Ha4YeHbl. CyIIECTBEHHbIE YACTH PUCYHKAa MHOT/A MOJIE3HO BBIACIUTH C MOMOIIBIO
CTPEJIOK, KOHTypa WJIM IITPUXOBKH. PUCYHKM MOTYT OBITh IBETHBIMH WJIH YEPHO-OCIBIMH, IO
YCMOTpPEHHIO aBTopa. He HYXHO cTpeMHTbCs clienarh rpaguKu, JUarpaMmbl U CXEMbl IBETHBIMH MPHU
opopMIIEHUHU TEKCTa PaOOTHI.

Tunel rpadukoB U auarpamMm: JMHEWHBIA — JIMHUSA COEAMHSIET Ooliee TPeX TOYeK. DTOT THII
rpaduka UCIOJIb3YIOT, €CIIM COEIMHSEMbIE TOUKH CBA3aHbl BO BPEMEHM (AMHAMUKa) WKW MPOCTPAHCTBE
(U3MeHeHue MoKa3arens B TpajueHTe). BakHO MOMHHMTH, YTO Ha OAHOM TIpaduke He JOJDKHO OBITh
0oJbIlIe TPEeX KpPHBBIX; CTOJIOYATHI — NPUMEHMM KO MHOTMM ciy4asMm. Hampumep, KOHTposib u
BapuaHTh! onbITa. [Ipu OombIION pa3HUIlE MOXKHO UCIONB30BaTh “pa3pe3bl’” B cronOukax. Ecinu naHHbIe
OTPaXaloT CPEJHUE BEIIMYUHBI, HY)KHO MOKa3aTh pa3Max HMX BapuadenbHOCTH (OLIMOKY cpeaHeil Wiu
cpeaHee KBaJpaTUYHOE OTKJIOHEHHe). J{Js 3TOro npu nocTpoeHuu rpadukoB, HaIpUMep, B porpaMMe
Excel HyxHO BBIOpaTh omiuio «PopMaT pAIOB JaHHBIX» U BKIAAKY «Y- MOTPEIIHOCTH»; KPYroBbIE
IUarpaMMbl HKCIIONB3YIOT ISl MOCTPOEHUS pPa3IMYHBIX CIEKTPOB, T.€. B CiyyasiX, KOIJa JaHHbIE
BBIPQKEHBl B OTHOCUTEJIBHBIX BEJIMUYMHAX (JI0JIAX, MPOLEHTax rpajaycax). 3-X-MepHbIE Juarpammbl
CTpOSAT, HalpuMep, KOrja eCTb HEOOXOJUMOCTbh B TPEThe OCH IS OTpaxkeHus JaHHbIX. Kpome Toro,
MOJKHO cJiefaTh 00beMHbIE H300paKeHUs 2-MEPHBIX IPaPUKOB: JIMHEHHBIX, CTOI0YATHIX, IO/ IHBIX.

B crpykrypy BKP Bxoasit:

- Turyneneiit  sumer. Turynsaeii  auct BKP  nmomkxen  coorBeTcTBOBaTh  00pasiy,
npeacTaBieHHOMY B [1oy10%eHnH 0 BBIMTYCKHBIX KBATM(UKAIIMOHHBIX paboTaX, yTBEPKACHHOM Y YEHBIM
coBetoMm BI'Y 22.09.2015 (mpotokonNe7).

- Conepxanue. TpeTbsi CTpaHHIIA MPEACTABIAET CoJepXKaHHWE pabOThl C yKa3aHMEM CTPaHUI
OTJIEJIbHBIX IJ1aB U Pa3/ieioB. 3aroJIOBKU B COAECPKAHNUU JTOJKHBI TOYHO ITOBTOPATH 3ar0JIOBKH B TEKCTE.
He nomyckaercst cokpaliaTh WM JaBaTh 3aroJIoBKM B Jipyroil ¢opmynuposke. Ilocieanee cioBo
3arojIoBKa COEIUHSAIOT OTTOYMEM C COOTBETCTBYIOIIMM €MY HOMEpPOM CTpPaHHUIbI B MPaBOM CTOJIOIE
oryajeHus. [ aBbl OT IMTEpaTypHOro 0030pa 10 00CykAeHUsI HyMEpYyIoT. BBeienue, BEIBOIbI, CIIMCOK
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JUTEpaTyphl MPUBOIAT O0e3 HOMEepoB. TekcT 3Tux uacteld pa®oThl, KaK W IJIaB, HAYWHAIOT C HOBOM
CTpaHUIbl. [ 1aBbl MOXKHO JEIUTH Ha MOAPA3JEIbl, a MOApa3eibl — Ha ellle 0ojiee MeTKUe PparMeHTHI.
CopneprkaHue HYy>)KHO COCTaBUTh JIOCTaTOYHO MOJIPOOHO, YTOOBI XOPOIIO OTPA3UTh CTPYKTYPY padboThl. B
TO K€ BpeMsl, HEOOX0IMMO M30exaTh U3NUIITHEN AeTanu3anuu. [IpumepHbiii oobeMm 2/3 — 1 crpanuna.

- BBenenue;

OcHoBHas yacts / JIuteparypHblid 0030p;

3axmouenne / OOCyx1eHue pe3yabTaToB;

DKcrnepuMeHTallbHAs YacTh (PU HATUYUH);

BriBobI;

Crucok sarepatypbl. Odopmisiercs mo 'OCT P 7.0.5-2008 / TOCT P 7.0.11-2011;
[Mpunoxenus (npu Hamwuwuu). [IpunokeHuss 0003HAUYAIOT 3aryIaBHBIMU OYKBAaMH PYCCKOTO
andasura: [Ipunoxenne A, [Ipunoxxenne b u T.1. Eciiu B paboTe o1HO npritokeHUE, OHO 0003HaYaeTCs
kak "[lpunoxenne A". Kaxnoe npuiioxkeHue N0JKHO UMETh CBOE Ha3BaHue. Ha3Banwus rias, a Takxke
cioBa «BBenenue», «Coaepxanue», «CIucok Iureparypbl», «l[Ipunoxkenuey» cieayer BbIACIUTE Oojiee
KpynHbIM mpudToM (Hanmpumep, 18), nmubo ucmoab30BaTh 3arjaBHbIC OYKBBI W/WIN TOTYXUPHBIH
mpudt. Touka B KOHIIE 3aroJioBKa HE CTaBUTCS. 3aroJIOBKH PacrojiaraloTcs MOCeperHe CTPAHMIIBI.
BHyTpu 3arosoBka TEKCT JOJKEH OBITh paBEH MEXIYCTPOUYHOMY HHTEpBally B OCHOBHOM TEKCTE.
Mesx 1y 3aroJIoOBKaMu pa3HbIX YPOBHEH, a TAaKXkKe OT 3aroJioBKa /10 TEKCTa, MHTEPBal JOKEH ObITh B 1,5
pa3za 60J1bllIe, YEM UHTEPBAJ B OCHOBHOM TE€KCTE CTPAHMUIIBI.

Temartuka BBINTYCKHBIX KBaJIM(DPUKAIMOHHBIX pabOT OO/KHA OBITH HANpaBieHAa Ha pElICHUE
npoeCCHOHANBHBIX  337a4: (yHIAMEHTAIbHBIE HCCICIOBAHUSA 10 aKTyalbHBIM IpobOiIemMaM
COBPEMEHHBIX XUMUYECKUX HAyK, OCBOEHHE U pa3paboTKa HMHHOBAIIMOHHBIX XUMUYECKUX TEXHOJIOTHH.

bakanaBpckas pabora MoxeT ObITh pedepaTuBHON M IKCIEPUMEHTAIBHOM, B TIOCIECIHEM CTydae
JOJDKHA COJIepKaTh coOpaHHble W 00paboTaHHBIE aBTOPOM MaTepuaibl. [lepedeHb TeM BBITYCKHBIX
KBaJTM(HUKAIMOHHBIX paboT OakalaBpoB pa3pabaThIBaeTCsI W YTBEPXKAAETCS Ha YYEHOM COBETE
EctectBenno-reorpadguueckoro ¢axkyinpreta W JOBOJUTCS OO CBeIEHUs oOydaromuxcs (myTem
pa3MelicHHsI Ha CTpPaHWIC y4eOHOro CTPYKTYpHOTO TMojpasieiieHus odummaipHoro caita BI'Y B
nojipasniene «Y4eOHbIH Mpolecc») He MOo3/IHee YeM 3a IIeCTh MecsAleB A0 AaTel Hadana [A. Bsibop
tem BKP ocymectBisercst oOydaronuMucs He MO3JHee YeM 3a MIECTh MecsIeB 10 AaThl Hadana [IA B
pamMKax Hay4yHO-HCCIIEeIOBaTeNbCKON paboThl Kadenpsl. BriOpaHHas Tema MCCIEAOBaHUS MOXET OBITh
4yacTbl0 TpaHTa WJIM OJTala BBINOJHEHUS IIJJaHA Hay4yHO-MCCIIEN0BaTENbCKOM paboThl y4yeOHOro
CTPYKTYpHOI0 noapasuenenus bI'Y.

[Tocne Bei6Opa Tembl BKP oOyuatonuiics nmuimeT Ha UMsl 3aBEAyIOIIero kadenpoil 3asBieHue O
3aKpEIUIeHUH 32 HUM TeMbl U pykoBoauTens BKP.

Ha ocHoBanuu 3asgBieHuil oOywarouiuxcs kKageapoil NMOArOoTaBIMBAETCS MPOEKT MpHKaza o0
yrBepxkaeHun TeM BKP u HazHaueHun pykoBOAMTENEH, KOTOPHIN HANpaBIsSETCS HA MOJANUCH PEKTOPY
WIM WHOMY VIOJHOMOYEHHOMY WM JIOJDKHOCTHOMY JiMlly. B mpoekte mnpukasza o00s3aTelnbHO
yKa3bIBaeTcs damunus, uMs, oTuecTBO pykoomutens BKP, momxHOCTh, ydeHast creneHb W (WIIK)
3BaHMe, PUHAIEKHOCTD K Kadeape, rema BKP u pamuinus, ums, oTuecTBo 00yyaromnerocs.

Konun mnpukazoB o0 yrBepkaeHun TeM u pykoBoguteneii BKP mnpepocraBnsiorcs B
rOCy/IapCTBEHHYIO 3K3aMEHALlMOHHYI0O KOMHUCCHIO HE IMO3/IHee, 4eM 3a 2 KaJleHAapHbIX JHA A0 JHS
3aIUTHI.

3.5Kpurtepun u noxkasareju oueHkH pe3yabtaroB 3ammTbl BKP Ilpnmepnbie nokasarenn
kadecTBa BKP u eé 3amurthbl,(oeHKka no S-d0aaabHoi mkaJuae (2, 3, 4, 5)
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Ne ni/m
u
CTydeHTa
OobocHoBaHUE
AKTYAJILHOCTH TE€MbI
npopadoTKu nNpodaeMbl
YpoBeHb Hay4yHO-
HCCJIEN0BATENLCKOM
npopadoTKu NpodIeMbl
HH(OPMALMOHHBIX
TEXHOJIOTH i
MaTepuaia
KauecTBo n10KIa12
1o padore
APryMeHTHPOBAHHOCTH
OTBETOB Ha BOIPOCHI
Opyaunus u 3HAHUSA B
npodeccnonaIbHOI
00J1aCTH 1eATEJbHOCTH

KauectBo rpaguyeckoro

YpoBeHnb TeopeTHUeCKOi
YpoBeHb UCNOJIB30BAHUS
O00CHOBaHHOCTH BHIBOJIOB
KoanuyecTBo HaOpaHHBIX
0a/10B
Hroropas onenka

3.6 Cunucok pexomenayemoii y4eGHO-METOMMYECKON JIMTEPATypPhbl, pecypchl CeTH
«HHTepHEeT»

3.6.1. OcHoBHas JquTEpaTypa

l. I'OCT P 7.0.5-2008 Cucrema crangaptoB 1o uHpopMauuu, OUOIMOTEUHOMY U
u3zaTenbckoMy neny. bubnuorpagpuueckas cepiika. OOmue TpeOoBaHUS U IpaBUila COCTaBIeHUA. M,
Crannaptundopwm, 2008, - 16 ctp.

2. I'OCT P 7.0.12-2011 Cucrema crtanaapToB 1o HHpOpMAIUH, OUOIUOTEUHOMY H
u3naTenbckoMy aeny. bubmamorpagudeckas 3amuck. CoKpamieHust CJIOB U CIOBOCOYETAaHUN HA PyCCKOM
s3pike. O0mme TpedoBanus u npasuiaa. M, Crangaptundopm, 2012, - 6 ctp.

3. I'OCT P 7.0.11-2011 Cucrema crtanaapToB no HHQOpMaNUH, OUOIMOTEUHOMY U
uznarenabckoMy aeny. JAuccepranus u aBropedepar nuccepraunu. CTpyKTypa U npaBuiia opopMIICHUS.
M, Cranpaptuadopm, 2012, - 11 ctp.

4. Bunorpagosa H.A., Muxnsesa H.B. Hayuno-uccnenoparenbckas paboTa CTyZeHTa:
Texnonmorus Hamucanuss ©u  odopmieHHs JoKiana, pedepara, KypcoBOW U BBIMYCKHOM
KBaJTM(pHUKAIMOHHOM paboTsl. M., Academia, 2015, - 128 ctp.

3.6.2. JlonmoJiHUTEIbHAA JIUTEPaTypa

3. Bunorpagosa H.A., bopukoa JI.B. Ilumem pedepar, nokmnang, BBIIYCKHYIO
KBaJIM(UKaIMOHHYI0 padoty. M., Akanemus, 2010, - 96 ctp.

6. Hesexxun B.I1. Kak Hanucate, 0pOpMHUTE M 3alIUTUTH BHIMYCKHYIO KBATH(HUKALMOHHYIO
paboty. Yue6Hoe nocodue - M, Uudpa-M, 2012, - 112 ctp.

7. benses B.U., byrakoBa M.M., Cokonosa O.H. Beimycknas kBanudukannonnas padora
OakanaBpa: METOJbl U OpTaHM3aIlMs HCCleqoBaHui, odopmiienne u 3ammra. M., KaoPyc, 2016, - 160
CTp.

8. Hosukos }O.H. [loarotoBka M 3ammTa MarucTepcKuUx IuccepTaluii M OakalaBPCKUX
pabot. Yuebnoe nocodue. M., JIanp, 2014, - 32 cTp.

9. [xmssp M.®. OcHOBBI HAyYHBIX UCCIIENOBaHUI. YueOHOe mocoOre s OakaaaBpoB. 6-¢
m3a. M., lamkos u K, 2015, - 208 ctp.

10.  Kysneno U.H. OcHOBBI Hay4yHBIX HccleloBaHUN. YueOHOe mocoOue ajs 0akaaaBpoOB.
M., Jamxkos u K, 2012, - 284 ctp.

1. Kysnemnos U. H. Pedepatsi, kypcoBbie u qumniaoMHble paboTel. MeToAMKa MOATOTOBKH 1

odpopmienus: yueb.-meroa. nocodbue / M. H. Ky3znenos. - 7-e u3a. - M. : Jlamkos u K, 2012. - 339 c.
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12.  bymeneBa I0.U. Kak npaBmwibHO Hamucath pedepaT, KypCoBYIO U TUILNIOMHYIO pabOThI:
VYuebHoe nmocobue mys 6akanaspos M., Jlamkos u K, 2014, - 140 ctp.

13.  T'epacumoB b., [IpoOsimeBa B., 3no6una H., Hmwxkeroponos E., TepexoBa I'. OcHoBbI
Hay4HbIX HccienoBanuii M, Uudpa-M, 2015, - 135 cp.

14.  3BepeB B. Mertonuka nHaydHoi pabotTel. Yuebnoe mocobue M., Ilpocnekt, 2016, - 104
CcTp.

15.  KottopoBa M., Ctunuctuka HaydHoi peuu. M., Akagemus, 2012, - 95 ctp.

3.6.3. Ilepuoanyeckue u3ganus

JKypHauibl 10 aHAIUTUYECKON XUMUU
’KypHan opraHn4ecKoi XuMHH1
KypHan ¢pusndeckoit Xumun
JKypHan HepraHuyeckas XuMHus

3.6.4. Pecypcnl cetu «AHTEpHET»
https://nauchniestati.ru/blog/kak-napisat-diplom/

https://diplomguide.ru/
https://edunews.ru/students/vypusknaya/kak-pisat-diplom.html
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JIUCT COT'JTACOBAHNS ITPOI'PAMMBI T'OCY JAPCTBEHHOM

UTOI'OBOU ATTECTALIMH
1.  Paspabortana:
Pykosoautens OITOI —  (JlykamosC.B.)

«5_55» 04 2024r.

2. Opobpena u pexomeHJoBaHa KadelIpoll XMMUM K PACCMOTPEHHIO y4YeHBIM COBETOM
€CTeCTBEHHO-reorpaduyecKoro (akynprera

[Tporokon Ngﬁ oT «@» 57% 2024 r.

3asenyromuii kadenpoit XuMuu ; %/7 " (Kysmenos C.B.)
L I
'/

7

3.  Opobpena ® pekOMEHJIOBaHa YY€HbIM COBETOM €CTECTBEHHO-reorpaduyecKoro
(akybTeTa K pacCMOTPEHHIO Y4€HbIM COBETOM YHUBEPCHUTETA

[Tporoxon No ﬂr « / / y U 7 2024 r.

Jlexan ecrecTBeHHO-reorpapuyeckory daxyiptera

e (3aituesa E.B.)

«i/;) ﬁ% 2024 r.

4. COI'’TACOBAHO

JIMpeKTOp eCTeCTBeHHO-HAYYHOr0 MHCTUTYTA

’ e (B.W. T'opbaues)
« // » fj? 2024 r.

3. YTBEPXJEHA HA 3ACEJAHWUN YUEHOI'O COBETA YHUBEPCUTETA
J— a ‘,.-'-__ y Ir
Ipotokon Ned ot «2) » 7 2024r.

68



		2024-05-16T09:38:32+0300
	Калоша Александр Иванович




