[lokyMeHT noan i1 3NeKTPOHHOIMIHOBRHAY KN POCCHUN
NUHdo MaLl,MW'O DenepaibHOg TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTebHOE

®NO:Tacka aﬂéprBMH yapeXaeHHe BBICIIEro 00pa3oBaHus
Tomxiocts: PekTop «Yensbunackri rocynapcrBennsiil yausepcurer» (PI'BOY BO «Uenl V)

[ata jognucanus: 25.06.2025 10:16:27
VHuKa anblﬁ%@Uf%WW JuctuuHbl "KuHeTika ¥ TepMojMHaMKKa 6MOJIOTHYECKHX IIPOIIECCOB" MO HANpPaBIEHUIO etp. 1

0 4C198d%ﬂ%¥?55&@%§%§7§8’9m%2@ "Bugnorus" HanpasierHoCcTH (podmtro) bruonorns ®I'BOY BO «Yenl'Y»

PaGouasi nporpaMmMa QU CHUIJIMHBI (MOXYJIfA)*
Kuneruka n TCpMOOANHAMHUKA OMOJIOTHYECKUX IIponeccCoB

HampaBienue moaroToBku (coenuajlIbHOCTD)

06.03.01 buosnorus

Hanpasnennocts (mpoduiinb)

buosnorus

[IpucBanBaemas kBanudukaiys (CTEICHb)

Oakajas

dopma o0ydeHus

Oo4dyHasia

I'ox(e1) HAGOPaA 2025

*Pabouas mporpaMMa JUCHUILINHBI (MOIYIS) afanTUpOBaHa AJIsl MHKIIO3UBHOTO 00Yy4eHHS
WHBAJIUJIOB U JIUI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbsI

Yemsaouuck 2025 1.

© ®I'BOY BO «Henl'V»



MUMWHOBPHAYKHN POCCHUU
\,’} denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
@ y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

Pabouas nporpamma aucuuruinHel "KuHETHKA U TEpPMOIUHAMUKA OMOJIOTHYECKHX MPOIECCOB" MO HAPaBICHUIO

nonrotoBkH (creruaiabHocTH) 06.03.01 "Bronorus" HanpasnerHoctH (npoduiro) buomorus ®T'BOY BO «Uenl'V» ctp. 2

Conep:xanue

1. Llenn ocBOEHUS TUCITUTUTNHBI

2. Mecrto nucuuminsbl B ctpykType OITOIT

3. Kommnerennuu o6ydaromierocsi, GopMupyeMbIe B pe3yJbTaTe OCBOCHUSI TUCIIUATIITUHBI
(Momyst)

4. O0beM AUCIUTIUIAHBI (MOTYJIs)

5. CTpykTypa u cojiepKaHue TUCUUTUIUHBI (MO )

6. ®OHI OLICHOYHBIX CPEACTB

6.1. IlepeueHb BUOB OLIEHOYHBIX CPEACTB

6.2. TUnoBbIe KOHTPOJIHHBIC 3aJJaHUSI U UHBIE MaTepHaIbl JJIsl TEKYILEeH aTTeCTalluu
6.3. TunoBbIe KOHTPOJIBHBIE BOMPOCHI U 3aJaHUs JUIsl TPOMEXKYTOUHON aTTeCTalluU
6.4. Kputepuu onieHuBaHUA

7. YuebHo-MeToAn4YecKoe U HH(OOpMAIIMOHHOE 00€CIIeueHUEe TUCIUTUTUHBI (MOTYIIs)
7.1. PexomenayeMas aureparypa

7.2. Ilepedenn pecypcoB HHPOPMAITMOHHO-TEICKOMMYHUKAITMOHHOM ceTu "MuTepHeT"
7.3. Ilepeuernr nHGOPMAITMOHHBIX TEXHOJIOTHI

8. MaTepuanbHO-TEXHHUECKOE 00eCIIeYeHHE TUCITUTUTMHBI (MOTYIIS)

9. Meroaunueckue ykazaHus JUIsl 00yJaromMuXCsl 0 OCBOCHUIO AUCIIUTUIUHBI (MOTYJIs)
10. CrennanpHble yCI0BUS OCBOCHHMSI TUCHUIIIIMHBI 00yJarOIUMHUCS C
WHBAJIUJIHOCTHIO U OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI

© ®I'BOY BO «Henl'V»




y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouas nporpamma aucuuruinHel "KuHETHKA U TEpPMOIUHAMUKA OMOJIOTHYECKHX MPOIECCOB" MO HAPaBICHUIO

nonrotoBkH (creruaiabHocTH) 06.03.01 "Bronorus" HanpasnerHoctH (npoduiro) buomorus ®T'BOY BO «Uenl'V» ctp. 3

1. IEJIX OCBOEHUA N CHUIIJINHBI

Lenb: chopMupoBaTh MPEICTABICHUS O KOJNYSCTBEHHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS M IPOTCKAHUS OMOJIOTMICCKUX
MPOIIECCOB BO BPEMEHH IIPH MCIIOJIb30BAaHUH 3HAHHI O YHEPTETHIECKOM 0OMEHE OpraHu3Ma C OKPYKAIOIIEeH Cpeoit Kak
OCHOBE FOMEOCTa3a U 0 6a30BbIX 3aKOHAX OMOKHHETHKU. Kypc KMHETHKa U TepMOAMHAMUKY OMOJIOTHYECKUX MPOLIECCOB
nMeeT 001e00pa3oBaTeIbHOE U IPUKITATHOE 3HAUCHHE: MHOTHE BOTIPOCKHI COJIEPKAT MaTEepPHall, CIIOCOOCTBYIONTHIA
(hopMUpPOBAHHIO IPABIIIFHOTO TPENICTABIICHUSI O COBPEMEHHOH €CTECTBEHHOHAYIHOU KapTrHE Mupa. OCBOSHHE METOJIOB
OMOKHMHETHYECKOTO OTMHUCAHHS OHOpacHpeAeIeH!s] XUMUYECKUX YIEMEHTOB U MX COSIMHEHUH SBIsieTCs He0OOXO0MMOit
KOMITCTCHIINEH TIPH U3Y4CHUH PaIHOOHOIOTHH.

3anmaun:

. BericHeHHE MEXaHU3MOB, ONPEAEISAIONINX CKOPOCTH U MPUPOAY OMOIOTHYECKHUX IIPOIIECCOB;

. BrrBICHHE TMMUTHPYIOIUX CTaadi OMOJIOTHYECKHUX IIPOIECCOB;

. W3zyaenne npeoOpa3oBaHMS SHEPIHH B OMOJIOTHIECKHX IIPOIIECCax;

° I/I3yqe1-me OCHOBHBIX IIOAXO0J0B U MCTOJ10B HCCJTC)IOBaHI/Iﬁ TCPMOJANHAMUYICCKUX U OMOKMHETHYECKHAX
3aKOHOMEPHOCTEI;

Pe3yIII)TaTI)I O6y‘IeHI/IH 10 TUCOUTIIITMHE HAITPABJICHBI HA JOCTUKCHUC NHIUKATOPOB!

[TK-1.4. Mcronb3yeT TeopeTHUECKE 3HAaHUSI 00 OCHOBHBIX OMOJIOTHUYECKHX 3aKOHOMEPHOCTSIX.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

uxn (paznen) OIIOIT: | b1.B.Z1B.07.04.01

2.1 TpeOoBaHusl K NpeABAPUTEILHOI MOAT0TOBKe 00y4Yarolerocs:

Kypc 6a3upyercs Ha 3HaHUSIX, HOTYyIEHHBIX B IIKOJIE, a TAK)Ke MOTYIEHHBIX P H3Y4EHHH IPEIIIECTBYIONIIX KypCOB,
TakuX Kak «Puznka», «Beicmas MaTemaTukay, « XuMus», «O0Ias, aHaIMTHIeCKas U GpuandecKkas XUMUs», «brnoguzukar.

OO6mas, ananuTuyeckast ¥ pusndeckas XUMHUs

MareMatrka 1 MaTeMaTHIECKUE MCTOIbI B OHOJIOrHH

duzuka

OO0mast 6uonorust

2.2 JIucuMnJuHbl M MPAKTHKH, VIS KOTOPbIX OCBOEHUE TAHHOW JUCHHUILIMHBI (MOIYJIs1) HEO0OX0AUMO KAK
npeanIecTBYIOIIEe:

Kypc «KuHeTrnka u TepMOIMHAMIKH ONOJIOTHYECKHUX MPOIIECCOBY SBISICTCS OCHOBOM IS N3y9eHUS TUCIUIIIHHBI
«PagmnanmonHas 6nodusuka» y 6akanaspos npodus «brnodusuka» u aucnumnuHe! «brodu3nka CII0KHBIX CHCTEM» y
MaructpoB npoduis «PaguannonHas GHOIOTUSD».

Kypc nzydaercst Ha kypce 3 B 6 cemecTpe.

BBenenne B OHOTEXHOIOTHIO

Knerounas pagnobuosnorus. I[IpodaeMsl coBpeMeHHOH paaroOnoIoruu

Maremarudaeckoe MOJCINPOBAHUE OHOJIOTHUECKUX IIPpO1ICCCOB

Paguanuonnas onodusuka

Pannoskonorus

3. KOMIETEHIIMY OBYYAIOIIETOCSI, ©OPMUPYEMBIE B PE3YJILTATE OCBOEHHSI TUCIAILIAHBI
(MOZY.JIs)

IIK-1: cnoco6eH MpuUMeHSITH COBpeMeHHBbIEe MeTOIbI 00PA00TKH, AaHAIN3a H CHHTE3a M0JIeBOii, TPOU3BOACTBEHHON 1
JlabopaTopHoii OuoJsiornyeckoii HH(popMaMK, MIPABUJIA COCTABJIEHUS] HAYYHO-TEXHUYECKUX MIPOEKTOB H OTYETOB;

3HaTh:

I[J'IH JOCTUIKCHHSA MHAWKATOpa [1K-1.4: ocHOBHBIE l'[pO6J'ICMI>I " 3aa4 peIIacMbIC B paMKaX JUCHUIIINHBI.

YMmers:

Jnsa noctmxenust unaukaropa I1K-1.4: o6pabarbiBath focTaTouHble 00beMBl HHYOPMAIIMH, KPUTUYHO OTHOCUTHCS K
HOJTy4CHHBIM HCTOYHUKAM MH(OPMALNHI, aHAIN3UPOBATh U BBIAEIATE HanOOIee 3HaYnMble ITPOOJIEMBI, apIyMEHTHPOBATh
CBOM ITO3WIIUH, CTPOHUTH JIOTHIECKH 00OCHOBAHHBIE BBIBOJIBI.

Baanernb:

Js noctmxenus uaaukaropa [1K-1.4: HaBeikamMu camMmoo0Opa3oBaHusi, paboThI ¢ yaeOHOW U HAYIHOH JTUTEPaTypOi.
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B pe3yjJbTaTe 0OCBOCHUA TUCHUIIJIMHBI Oﬁy‘lalﬁ]].ll/lﬁ(‘,ﬂ JOJIKCH

3.1 |3narn:

3.1.1 | - TepmoanHaAMuYecKkre (PyHKIIMU CHCTEM, OCHOBHBIE YPaBHEHUSI HEPABHOBECHOM TEPMOIUHAMUKH, TEOPEMY

[Ipuroxxuna

3.1.2 | - npUHIMIIBI TEIIOBOTO OanaHca OPraHu3MOB U UX TEPMOPETYIALUH, TEMIIEPAaTypHbIE PEaKIMK Ha U3TYdeHUs

3.1.3 | - 3aKOHOMEPHOCTH IUPKYISIIUN MAaKpO ¥ MUKPOAJIEMEHTOB B OpraHM3Me, MATEMAaTHUECKOE OITHCAHHE

OMOKHMHETUYECKUX ImpoueccoB

3.1.4 | - noHATHE OCHOBHOTO OOMEHA, NCIOIb30BaHUE PATUOAKTUBHBIX METOK B OMOMEIUIIMHCKIX HCCIIEAOBAHMSIX

3.1.5 | - mpuHIMOBI pabOTHI B CHEIHATU3UPOBAHHBIX M OCHOBHBIX ITAKETaX KOMIBIOTEPHBIX IIpOrpaM A 00paboTKH

OKCIICPUMEHTAJIbHBIX JaHHBIX U OMOKMHETHYECKOIO MOACINPOBaHUSA

3.2 | YMeTh:

3.2.1 | - Ka4eCTBEHHO BBIMOIHATH KOHTPOJIBHEIE 3aJaHHS, IPEIYCMOTPEHHBIE JUCIUILTHHOM, IPECTaBIsATh

PE3yNBTaThl COOCTBEHHOI! IEATEIBHOCTH B PA3IMYHBIX (hOpMax.

3.2.2 | - pacCUMTHIBATh TEPMOJIUHAMUYECKUE MTOTEHIHAIBI XUMUYECKUX PeaKii U (pa30BbIX MEPEX00B, pelaTh

3ajlavuu.

3.2.3 | - 0OpabaThIBaTh IUTEPATYPHBIC TaHHBIC, KDUTUYHO OTHOCHTHCS K MOJYYCHHBIM HCTOYHHKAM HH(pOPMAIIHH,

JIOTHYECKH 000CHOBAaHHbBIE BBIBO/IbI, BECTU AUAJIOT C ONIIOHCHTAMH B paMKax )IeGaTOB.

AHAJIM3UPOBATh U BBIACIIATH HanboJjIee 3HAYMMBbIE l'lpO6J'ICMLI, APTYMCHTHPOBATh CBOU IMO3UIIUH, CTPOUTH

3.2.4 | - aHaMM3UPOBaTh U 00Pa0ATHIBATH IKCIIEPUMEHTAIBHBIC JTAHHBIE.

3.2.5 | - cocTaBiATh rpadbl OMOKMHETHIECKHX ITPOIIECCOB, COCTABIIATH CHCTEMBI TU((epeHINaTBHBIX YpaBHEHUH

OMOKWHETHYECKUX YpaBHEHUH.

TIEPEHOCA, YMETH UCIOJIB30BATh KOMITBIOTEPHBIC TEXHOJIOTUU JJI PEIICHUA III/I(I)(bepeHHI/Ia.HLHBIX

3.3 | Baagers:

3.3.1 | - HaBBIKaMH caM000Opa30BaHuUs, PaOOTHI ¢ YIeOHON U HAYIHOH IUTEpaTypon

4. OFBEM JJUCIIUIIVIMHBI (MO Y JIS)

O6Lwasn TpyaoemKocTb 23ET
YacoB 110 yueOHOMY IUIaHY : 72 Bunbl KOHTpoONIsT B ceMecTpax:
B TOM 4HCJIE
ayJUTOPHBIC 3aHATHA : 32 3a4eTl 6
camocTosTeNnpHas pabora : 36,7

KOHTaKTHas pabora: 35,3

HKP: 3,3
5. CTPYKTYPA U COJAEPKAHUE JUCIUITIJINHBI (MOJXY JIA)
Kon HaumeHoBaHue pa3/1e/ioB U TeM /BUA 3aHATHS/ Cemecrt | Hacos JlutepaTtypa
3aHATH p / Kype
Pa3gen 1. BBeneHue B KHHETUKY M TEPMOAMHAMUKY
1.1 BBenenne B KHHETHKY M TEPMOIUHAMUKY OMOJIOTHIECKHX MTPOIIECCOB 6 2 JI1.1 J11.2J12.1

TepMHHOJIOTHS U ONIPEAEICHUS KUHETUKU U TepMOJUHaMuKuU. ba3osele 2.2
MOHATHS TEPMOJUHAMUKHI: 3aKOHBI TEPMOJMHAMUKHU JTMHEHHBIX €

KOHCEPBATUBHBIX CUCTEM.
OCHOBHBIE TIOHATHSI OMOJIOTHYECKON KHHETUKU Ha IpUMepe
¢dapmakokuHeTuku. [lepron noayBbIBEICHNS, MAKCHMAJbHAS
KOHLIEHTpALIUs1, BpeMs JOCTHKEHUSI MAaKCUMaIbHOW KOHIIEHTPAIUH.
Paznuuns Mmexay TMHAMHUKON ¥ KUHETUKOM Ha IpuMepe
(apMaKOKUHETHKH U (hapMaKoIUHAMUKH.

Mp/

© ®I'BOY BO «Henl'V»




MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

YUPECKACHUE BBICIICTO O6pa30BaHH§I

«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

Pabouas nporpamma aucuuruinHel "KuHETHKA U TEpPMOIUHAMUKA OMOJIOTHYECKHX MPOIECCOB" MO HAPaBICHUIO

nonrotoBkH (creruaiabHocTH) 06.03.01 "Bronorus" HanpasnerHoctH (npoduiro) buomorus ®T'BOY BO «Uenl'V» otp- 3
1.2 Uzydenune ocobeHHOCTEN TEMIIEpaTYpHBIX PEaKINil OpraHu3Ma. 6 4 JIT.1 JI1.2J12.1
Habntonenue 3a cyTOYHBIMU U HEAETBHBIMU KOJIEOAHUSIMH TEMIIEPATYPHI J12.2
cOOCTBEHHOIO Tejla. AHAIN3 JAaHHBIX HAOIIOAEHUI U HAITUCAHUE 21
otgera. /Cp/
Paznen 2. TepmonnnamMuyeckue QyHKIUH CHCTEM
2.1 TepmoauHaMHIYEeCKUE (QYHKITNH CHCTEM (B BUE IPAKTHIECKOI 6 2 JI1.1 J11.2J12.1
MOATOTOBKHM): SHTPOIHS, YHTANIBIINSA, BHYTPEHHS SHEPIHs, CBOOOIHAS 2.2
sHeprust [ m60ca, cBoO0Has sHeprus [ enpmrobIa. 21
3akoH I'ecca
VY nensHas Temtonpoxykiwys /T1p/
2.2 TepmoauHaMHUYeCKUe TOTEHIMANEL. Perenne 3aga4 (B Buae popme 6 2 JI1.1 JI1.2J12.1
MPaKTHYECKOM OATOTOBKH). /J1ab/ J12.2
91
2.3 Hcnonp3oBaHue TEPMOTUHAMUICCKUX QYHKIMA B ONOMEIMIIMHCKIX 6 6,2 JIT.1JI1.2J12.1
uccienosanusax. Iloaroroska crpaBku 0 BCTpe4aeMOCTH 22
TEPMOJIMHAMHYECKUX MTOTEHIHAJIOB B COBPEMEHHBIX HAYIHBIX 21
nyomukanmsx. /Cp/
Paznen 3. TepmonnHaMmuyeckoe paBHOBecHE, CTALIHOHAPHOE
cocrosinue, romeocras. Teopema Ilpuroxuna
3.1 TepMoanHaMU4YecKOe paBHOBECHUE, CTAIMIOHAPHOE COCTOSIHUE, TOMEOCTa3. 6 4 JIT.1JI1.2J12.1
KoHuenmus nokanbHOTO paBHOBecHs. J{BUXKyIIME CUIIBI U IOTOKH. 2.2
IIpousBonacTBo 3HTpOnHU. CONPsHKEHHOCTH MPOLIECCOB IPOU3BOJICTBA 91
SHTpONHH (aHA0OINIECKHX ¢ KaTabommaeckumu). COOTHOIICHUS
B3auMHocTH O3aHrepa.
Mp/
3.2 TermnoBoit 3pPeKT NeHCTBHUS HOHU3UPYIOIIETO ¥ HEMOHU3UPYIOIIETO 6 2 JIT.1JI1.2J12.1
n3IydeHnit (B Buae popMe MpaKTHIeCKOH NoAToTOBKN). /J1ab/ 2.2
21024
33 TepmoauHamuyeckue GyHKIMK U TeopeMa [Ipuroxuna. [IpumeHenue B 6 2 JIT.1 JI1.2J12.1
COBPEMEHHBIX OMOMETMIMHCKAX MCCIIeNOBAaHIAX (B BUae Gopme J12.2
MPaKTHYECKOH TIOATOTOBKH). €
Teopust IMHAMHYECKOTO POCTa, TEPMOJUHAMUKA META00INIECKUX
UKIIOB U oreHka ux KI1JI. /J1a6/
3.4 Harmnncanue pereHsuii Ha CTaTby ¢ TEPMOJIMHAMUYECKON TPAKTOBKOM 6 4 JIT.1 JI1.2J12.1
BIIMSHUS Pafnanuy Ha opra"m3Msal. /Cp/ J22
21
Pa3gen 4. 3akoHOMepPHOCTH HUPKYJISALUH MAKPO U MUKPO3JIeMEHTOB
B OpraHusme
4.1 3aKOHOMEPHOCTH IUPKYJSIUN MAKPO U MHUKPOAJIEMEHTOB B OpraHU3Me. 6 1 JIT.1JI1.2J12.1
IonsTHE MHKPO U MaKpoO 1eMEHTOB. bruocopOrms, akKyMyIsamus, 22
accuMuianus 1 BeiBegeHue. Koagduuuent naxorienus. LupkynsropHas 21
crcTeMa, Aeno Gpukcaiyu (B BHAC (OopMe MPaKTHUSCKOH
noarotoBku). /Ip/
4.2 OcobenHocTy MeTaboJIM3Ma MaKpodJIeMEHTOB (B BUe hopme 6 1 JI1.1 J11.2J12.1
MPAaKTUIECKOH MOATOTOBKHM). /J1ab/ J12.2
91
43 MoutekynsipHasi FTeOMETPHS U paclpeielieHUe SJISKTPUIECKHIX 3apsii0B Ha 6 2 JIT.1JI1.2J12.1
MTOBEPXHOCTH MOJIEKYIIBI KaK (paKTOPHI BIMSAHUS Ha KHHETHKY /J1ab/ J12.2
€)!
4.4 Oco6enHocty MeTabosIm3Ma MUKPOIJIEMEHTOB Y uenoBeka. /Cp/ 6 6,5 JI1.1 J11.2712.1
2.2
21 95
Paznen 5. PagnoHykauaHble METKH KaK HHCTPYMEHT H3Y4eHMs
OMOKHHETHKH
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5.1 ApTtopaanorpadus Kak UHCTPYMEHT UCCIIe0BaHUI METa0oII3Ma Ha 6 2 JIT.1 JI1.2J12.1
Pa3HBIX YPOBHSIX OpraHU3AIHU. J12.2
KombuHarms aBropaguorpaduu 1 MeToa reib-3JeKTpodopesa uis 21
MOJICKYIISIPHBIX HccienoBanmid. /IIp/

5.2 CriekTpoMeTpus U3ITydeHu yenoBeka. 3HakoMcTBo ¢ mprubopom CUY- 6 2 JIT.1 JI1.2J12.1
9.1M /J1a6/ J12.2

91

53 PanuoHyKIHIHbIE METOIBI B MEIUITHE. DMHCCHOHHAs TOMOTpadus 1 6 4 JI1.1 J11.2J12.1
JIOKAJTLHOE 00JTydeHHE C UCTI0Ih30BaHUEM PaTo(dapManeBTHISCKUX J12.2
IIpenapaTosB. €]

/Cp/
Pa3nen 6. OcHOBHOIT 00MeH U KAJOPUMETPUYECKHE METOIbI
Hceae0BaHuM

6.1 IepBuynas u BTOpHYHAas TEIUIOTa opranu3Ma. OCHOBHOI 0OMeH. 6 2 JI1.1 J11.2J12.1
TemnnoBele moTepu (TEIIOOTAAYA). Y JeTIbHAS TEIIONPOBOAHOCTD. 2.2
Atomerpudeckre 3aKOHOMEPHOCTH TETJI00TAauU U 21
teronpoaykiu. /T1p/

6.2 l'a3000MeH KaKk TUMHTUPYIOMIHA (HaKTOp pa3MEpOB TeNa KUBBIX 6 2 JIT.1JI1.2J12.1
OPTraHHU3MOB. 2.2
Kanopumerpusi: 6a30BbIii NPUHLINI, OCHOBHBIE TUIIBI KAJIOPUMETPOB. 21
Hemnpsimast kamopuMeTpusi Ha OCHOBE H3MEPEHHUI XapaKTEePUCTHK
razoobmena. JIprxaTenpHbIi kodddumuent. Kanopumerpnaecknit
9KBUBAJIEHT Kucnopoaa. /J1ab/

6.3 OneHka CTyJeHTaMH HHAWBUAYaIbHOHN CyTOYHOM MOTPEOHOCTH B 6 4 JI1.1 J11.2J12.1
Kajopusix. Pernienue 3aau Ha pacder 3Hepro3aTpaT U AbIXaTeIbHbII J12.2
koapdunment. /Cp/ 21
Pa3gen 7. BuokuHeTH4ecKkoe MOe/JIMPOBAHUE

7.1 KamepHbie Mogenu nmponeccos nepeHoca. KoncranTsl nepeHoca. 6 2 JI1.1 J11.2J12.1
IMoctpoenue rpados kamepHbIX Moaenei. [Tepexon oT rpadudeckoro 2.2
MIPEICTaBIECHUs KAMEPHBIX MOJIETIeN K 3alIMCH X B BUJE CUCTEMbI 91
nmddepernnanbHEIX ypaBHEHUH. /T1p/

7.2 INocTpoeHne OHOKMHETHIECKIX MOJIENIeH U M30TOMIOB BOJOPO/a U Hoxa 6 2 JI1.1 J11.2J12.1
Y pacyueT aKTUBHOCTEH PaJHOHYKINOB B Pa3IHYHBIX KOMIIAPTMEHTAX 2.2
OopraHu3Ma B pa3Hble MOMEHTBI BPEMEHH C UCIIOJIb30BaHHEM IPOTPaMMbl 21
WinAct (B hopme npakTHIEcKoif MOATroTOBKN) . /J1ab/

7.3 Pemenune ypaBHeHui nepeHoca B OH-JIaH KAJIBKYISTOPaX U B 6 4 JI1.1 JI1.2J12.1
nporpamMMmHo# cpeze Python /Cp/ J22

21
Pa3nen 8. DiieKkTpoOHHAA cXeMa KU3HU

8.1 DIIEKTPOHHAsI CXeMa JKU3HU 6 1 JIT.1JI1.2J12.1
brodusnueckre MexaHu3Mbl poTocuHTe3a. briodusnka KieToyHoro J12.2
JIBIXaHHUS. 21
Mp/

8.2 DNeKTpOHHAs cxeMa sku3Hu /J1ab/ 6 1 JIL.1 J11.2J12.1

2.2
€)!
8.3 HuccunatuBHble cTpyKTYypbl /Cp/ 6 4 JI1.1 J11.2712.1
2.2
€)!
Pa3znen 9. Unast koHTakTHasA padora
9.1 VunuBuayansHble KOHCYIBTAINH, TeKyIHi KoHTpots /MKP/ 6 3,3 JI1.1 J11.2J12.1
2.2

6. POHJ]I OIEHOYHBIX CPEJCTB
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6.1. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

KonTtponbHast pabota (TecT, OTBET Ha BOIIPOCHI), OTUET TI0 JIAOOPATOPHOH paboTe, TECTOBBIE 3aITaHHSI HTOTOBOTO
TECTUPOBAHUA

6.2. TunoBkie KOHTPOJIbHBIE 3a1aHUSl U UHBIE MAaTEPHAJIbI 1 TEKy[IIeﬁ aTTeCTallun

IMpumeps! 3a1a4 KOHTPOJIBHOM PabOTHI IO TePMOIMHAMUYIECKIM TOTEHIIMAIAM:

1. VYaenbHas TeruioTa napoodpazoBanus OpomoOen3ona mpu Temmepatype 140 0C paBna L=245,3 Jx/r. Onpenenure
M3MEHEHHUE YHTPONUH (Ha30BOTO Iepexoa npu ucnaperun 1,25 moms 6pombeH30mIa.

2. Onpenenuts U3MEHEHHEe SHTponuu npu Harpese 1 Moiab Al ot 25 no 6000C, ecnu A HEro B 3TOM MHTEpBae
TEII0OEMKOCTh 3aBUCHT OT TEMITEPATYPhI clieayromum oopasom: Cp=20,945+0,011*T , (JIx/mois K).

3. Omnpenenure U3MEHEHHE SHTPOINH B CTAHAAPTHBIX YCIOBHAX UIS CIEAYIOMIETO XUMHUeCKoro mporecca: Al(k) +
Cr203(x) — Cr(x) + A1203(x).

4. [Tonp3ysick TepMoxumuueckuM ypaBHeHuem 2NH3 + H20 + SO3 = (NH4)2S04; AH =-406,28 /I, paccuuraiite
CTaHIaPTHYIO SHTAIBIIHIIO 00pa30BaHUs Cyb(haTa aMMOHUSL.

5. PaccunraiiTe M3MEHEHUS SHTANBINY P CTAaHAAPTHBIX ycraoBusax s peakim Ca(OH)2 = CaO+ H20. Vkaxure
9K30- WM SHIOTEPMUYECKOM SBISIETCS 9Ta PeaKiusl.

6. 3amummTe TePMOXUMHICCKOE YPaBHEHHE PEAKIMH, SCIM M3BECTHO, YTO IPH 00pa3oBaHMK | MOJb ra3000pa3HOTrO
xstopoBojiopoaa HCl 13 mpocThIX BemecTs B CTaHIAPTHBIX YCIOBUSAX BBIAENIACTCS 92 KJ[)K TEIIOTHI.

7. PaccunTaiite cTaHmapTHYIO SHTaNbNHI0 oOpa3oBaHusa Al203(T), ecau U3BECTHO TEPMOXUMHUYECKOE YpaBHEHHE:
4Al (1) + 302 (r) = 2A1203 (1) , AH = - 3340 x/Ix.

8. Pacrionoxwute popMyIel BemecTB (CM. TaOJHITy) B MOPSIKE YBEIWICHHUS YCTOHYHUBOCTH.

BemectBo AH 06p , xJ[»/M0IB

H20 (r) -242

H2S (r) -20

H2Se(r) +85

H2Te (r) +154

9. Ormpenenure Mo CPaBOYHBIM JaHHBIM CTaHIAApTHYIO 3HTanbnuio peakinuu C2HSOH(k) + 302(r) = 2CO2(r) +
3H20(T).

BemectBo C2H50H(x) 02(r) CO2(r) H20(r)

AH 00p, xk/Ix/monb 278 0 394 242

10. He npounsBojs BeIYKCICHHIA, YKaKUTE 3HAK []S CIEAYIOIIMX IPOLIECCOB:

a) 2NO(r) + 02(r) = 2NO2(1);

6) CO2(x) = CO2(1);

B) 2CH30OH(x) + 302(r) = 2CO2(t) + 4H20(%).

11. PaccunraiiTe cCTaHIApPTHYIO 3HTAJIBIUIO M CTAHAAPTHYIO SHTPOMHUIO XUMUYECKON PEaKIIHH.

Fe203 (x) + 3H2 = 2Fe(x) + 3H20(1)

AHOH20 = - 241,82

AHOFe203=-822,16

ASOFe=27,15

ASOH20=188,7

ASOFe203= 89,96

ASOH2=131

12. Peakius ropenus ametwieHa mpoTekaer cornmacHo: C2H2(r) + 5/202(r) = 2CO2(r) + H20(xk).

Brruncnute u3MeHeHne SHTPONUH CUCTEMBI B CTAHAAPTHBIX YCIOBUAX U OOBSICHUTE NPUUMHBI €€ YMEHBIICHUS.

S006pCO2(1) = 213,65 x/Momb°K;

S006pH20(x) = 69,94 1x/Moinb-K;

S006pC2H2(r) = 219,45 1x/monb-K;

S006p0O2(r) = 205,03 Tx/mMonb K.

13. Haiiti npupoct S sHTponiu npu npeBpanieHnn Maccsl 1 T Bomsl (t = 0° C) B map (tmr =100° C). Y nenmpHas
termnoeMKocTh Boabl CV=4,19 xJlx/kr *K. Y nenbnas teruoTa ucnapenus L=2,26 MJIx/kr.

ITpumeps! 3a1a4 KOHTPOJIEHOH pabOTHI IO KaJIOPHMETPHU:

14. 3Has CBOM pPOCT, BEC M ABUTATENIBHYI0 aKTUBHOCTB, PACCUUTATH AJS ce0sl KOJIMUECcTBAa KaJopuil, HEOOXOIUMBIX B
CYTKH JUIS TIOJICP>KaHusl BECA TENa C y4eTOM YPOBHS (PU3MUECKOH HArpy3Ku
15. PaccunTaiiTe pacxon SHEpPrHM 3a 9ac, €CIM HCHBITYeMBIH Tornomaer B MUHYTY 0,5 11 Kuciopona, a IeIXaTeIbHBIN
ko3¢ ¢unuent pasex 0,85.
16. PaccunraiitTe 3HEpreTH4ecKue 3aTpaThl Y UCIBITYEMOTO, €CIH IO AaHHBIM HENPSIMOW KaJOPUMETPUH,

i 00 MOM) - 10 -21% 0,03% CO2
YCTaHOBJIEHO, YTO MUHYTHBII 00BEM JIbIXaHUS it JI, COCTaB BJBIXaEMOTO BO3yXa o xkucnopoa u 0,03% ,
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COCTaB BBIABIXaEMOro Bo3ayxa — 16% kucnopoaa u 4,03% CO2

17. Paccuuraiite npixarenbueiid ko3ddunuent (AK), ecnu ucnbityemslii mornomaer B Munyty 0,4 11 Kucaopoaa U
Beiiensier 0,36 1 yriiekuciaoro rasa.

18. MooxeT 11 ABIXaTenbHbIH K03 GuueHT 061t MeHsbme 0,7 1 6ombire 1,0?

CrpyKkTypa oT4eTa 1o labopaTopHOi pabdore:

Pabora Ne Ha3Banue (pelieH3us Ha HayIHYIO CTaThl0; HAOIOIEHHE 32 CYTOYHBIMY U HEJITIbHBIMU KOJICOaHUSIMHU
TeMIeparyp; OMOKHHETUIECKOE MOJAESTUPOBAHHE)

Llens:

000CHOBaHHE TIPOBEIICHNUS PAOOTHI, MPEIMET HCCICAOBAHNS,

Martepuaisl 1 METOABIL:

00BEKTHI HCCIICOBAHHUS

Xon paboTHI:

OTIMCBIBAETCS TIONIATOBBIA aTOPUTM pabOTHI HAJl PEIIEH3UENH;

PesynbTatsl:

1. OOuue 3aMedaHnsl, BKIIOYast:

1.1 COOTBETCTBHE PELEH3UPYEMOi paboThl (hopMabHBIM TPEOOBaHUSIM K HAYJIHBIM HCCICOBAHUAM (CTPYKTypa
paboThl, ONMCaHNE MaTepPHaIOB U METOJIOB, CCUIKU M CIIHUCOK JIUTEPATYPbl, COOTBETCTBHE LIEJIEH U 33724 Ha3BAaHHIO U
BBIBOJIaM);

1.2 aKTyaJbHOCTh, HaydHas HOBH3HA, HAydHAs W NMpaKTHUeCcKas 3HAYHMOCTH;

1.3 MECTO HCCIIC/IOBAaHHS B CHCTEME CYIIECTBYIOIINX MPEICTABICHHI, 000CHOBAaHHOCTH HEOOXOANMOCTH IepecMoTpa
CYLIECTBYIOLIEH KOHILIENIINU, TPOTUBOPEUHsl ¢ 6a30BBIMU OMOJIOTHYECKUMU 3HAHUSMHU.

2. YacTHBIE 3aMEYaHus, BKIIIOUas

2.1 TepMHUHOJIOTHYECKUE 3aMEYaHUS,

2.2 3ame4aHus 0 0(hOPMIICHUIO;

2.3 3aMevaHus 10 CTUIIIO M3JI0KEHUS. ¥ (POPMYIHPOBKAM

2.4 npouue 3aMeyaHus

3. 3aKkimoueHne 0 BO3MOXKHOCTH OMYOJIMKOBAHHS

BriBoasr:

KpaTko 00BsACHsETCS 3aKIII0YCHUE C HCIIOJIB30BaHUEM TEOPETHIECKOTO MaTeprala.
OTBeTHI Ha JIOMIOJTHATEIBHBIE BOIIPOCH (M3 KOHTPOJIBHBIX BOIIPOCOB IO Pa3zeiaM)

KoHTpobHBIE BOMPOCH IO 1TA00PaTOPHBIM pabOTaM:

1. PanroOnonornieckuii mapaaoxc

2. TemmepaTypHasi peakiusi OpraHu3MOB Ha HOHH3UPYIOLICE H3IY4CHUEC

3. TemmepaTypHasi peaklus opraHu3Ma Ha HCHOHU3UPYIOIIEe H3ITydCHHE

4, MexaHu3M JeUCTBHSI YIbTPA(QHOIETOBOTO M3ITy4CHHs] Ha OCITKM M HYKJICUHOBBIC KHCIOTBI

5. Pons AT® B kietke.

6. [IeneBble KOHTAKTHI — MEXKICTOYHBIC KOHTAKThI, 00CCIICUHNBAIOIINE TPSIMOIl IEPEHOC HOHOB U HEOOJIBIINX
MOJIEKYI MEXIY COCCTHUMH KIICTKaMH.

7. AtMochepHBIe 3JeKTPOHHO-()OTOHHBIE JINBHU U VX B3aMMOJCHCTBHE C OMOJIOTHYECKUMH OOBEKTaMH Ha
MOBEPXHOCTH 3eMITH.

8. OKkcHreHu3aysi KPOBU B KaIMJUIIpax

9. KuneTHnka KuCIopo/ia B OpraHU3Me MIICKOMTUTAIOIINX

10. KuneTuka BOZOpOAa B OpraHU3Me 4eloBeKa

6.3. TunoBbIe KOHTPOJIBLHBIE BOMPOCHI H 3aJaHUSI JJIsI IIPOMEKYTOYHOI aTTeCTANN

HroroBoe TecTupoBaHue

1. Kaxuie U3 mepedrcIieHHBIX TOHATHIT HE OTHOCATCS K TePMOANHAMUYECKAM (DYHKIIMSAM CHCTEM: SHTPOIIHS, SHTAJBITH,
BHYTPEHHSS SHEPTHsL, 3pTOANIHOCTB, 3Heprust I ensmrombna, sHeprus [ mb0ca, yaensHas TemIonpoyKnus, nHpopmanus?
1) spronu4HOCTH ¥ HHGOPMALIUS

2) nadopmarus, sneprus I'enbmrounsna, sueprus ['u606ca, ynenbHas TEINIONPOTYKIHS

3) 3proAN9IHOCTb, YIeNbHAS TEIUIONPOIYKIINS, HHPOpMaIHs

4) Bce OTHOCATCS K TEPMOJMHAMHYIECKUM NOTEHIHATaM

2. Kakas BemuurMHa COOTBETCTBYET KOJIMYECTBY TEILIOTHI, BHIIEIIEMON SAMHUIEH MacChl )KHBOTHOTO B €IMHUILY BPEMEHH:
1) ckOpOCTh N3MECHEHUS SHTANIBITHH

2) IPOU3BOICTBO SHTPOITUH
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3) yaenpHas TETUIONPOYKIIUSL

4) npyras

3. Ot 4ero 3aBUCHUT TEIIOBOHM 3(P(EKT XUMUUECKON peaKInm:

1) OT pa3HOCTH PHTANBINH KOHEYHBIX M MICXOJHBIX IIPOIYKTOB PEAKIHH

2) OT pa3HOCTH YHTAIBIHN KOHEYHBIX M MCXOAHBIX IPOIYKTOB PEAKINX U OT THIIA MPOMEXYTOUHBIX peaKknuii

3) OT HaNMM4Ks KaTalIu3aTopa

4) npyras mpu4YuHA

4. Kakue n3 Ha3BaHHBIX MIPOIIECCOB MOXKHO OTHECTH K KBAa3HCTAI[OHAPHBIM

1) ociIATOp UPKAAUAHHBIX PUTMOB

2) TepMOpeTyILus

3) conpspKEHHS MPOLIECCOB OKUCICHNUS ¢ pochoprnpoBaHeM y pacTeHni mpu GoTocuHTE3e

4) HMA OJIH U3 Ha3BaHHBIX

5. Kakue u3 nepedncieHHbIX CBOMCTB XapaKTepHbI JUisl OMOIOTHYECKUX CUCTEM

1) koHCepBaTHBHOCTH (1) MM qHCCHIATUBHOCTS (2);

2) 3aMKHYTOCTS (1) MM OTKpEITOCTH (2);

3) paBHOBecHOCTH (1), KBa3uCTAIMOHAPHOCTH (2) WM HEPAaBHOBECHOCTH (3).

6. Kaxue 13 npuBeJeHHBIX COOTHOILEHUI TEPMOANHAMUYECKUX MOTEHIMANIOB CIPaBEIIUBbI?

1) AH= AU +pAV

2) AH= AF+ AG+p AV

3) AH=T AS+ AF

4) AU=T AS+ AF

7. OcHOBHO#t 0OMEH - 3TO:

1) COBOKYMHOCTH MPOLIECCOB, 00ECTICUUBAIOINX HOPMAIIBHYIO XKU3HEIEATEIbHOCTh OPTaHU3Ma B O0IPCTBYIOIIEM COCTOSHIH
B YCJIOBHSAX OTHOCHTEIILHOTO (PU3MYECKOTO M IICHXMYECKOTO MOKOsI IIPH TeMIlepaType okpyxkaromieit cpensl 20 °Llenbcust.
2) MUHIMAaJTbHast CKOPOCTh METa00IM3Ma, 00eCIIeINBAIONIas HOPMAIIBHYIO KHU3HEEATEIFHOCTD B YCIIOBHAX OTHOCHTEIBEHOTO
(hU3MUECKOT0 B ICUXUYECKOTO MOKOS IIPU TeMIIepaType okpyxatomieit cpenst 20 °Llenbcus.

3) KOJIMYECTBOM TeIlIa, BEIpabaThlBaeMo€e €IUHUIIEH MacChl YEI0OBEYECKOIo Tela B CyTKH B YCIIOBUSX OTHOCUTEIBHOTO
(hU3MIECKOTO U MICUXUIECKOTO TIOKOS TIPU TeMIiepaType okpyxatorieit cpeast 20 °Ilenbcust.

4) >HepruTHYECKHe 3aTPaTHl HA TTOAEPKAHNE HOPMAIBHOH KU3HEIEITETbHOCTH OpraHU3Ma B OOAPCTBYIOIEM COCTOSIHUH B
YCIOBUSIX OTHOCUTEIBHOTO (PU3MYECKOTO U TICHXUYECKOTO MOKOS MPU TeMIepaType okpyxaromeit cpeast 20 °Llenbcust.
8. B kakux eqHUIIAX U3MEPSIOT ypOBEHb OCHOBHOTO 0OMeHa?

1) xkan/ neHp

2) xkaj/(a*Kr)

3) kkan/(a*cm2)

4) xxan/(m2)

9. Ha urto pacxopyeTcst SHeprist OCHOBHOTO 0OMeHa?

1) mpo1ecchbl KIIETOYHOTO METaboIN3Ma

2) kpoBOOOpaIIEHHE

3) npIxaHue

4) BeIIENICHHE

5) moazaepKaHUe TEMIIEPATyphl Tena

6) QyHKIIMOHMPOBaHNE )XKU3HEHHO BaXKHBIX HEPBHBIX IIEHTPOB MO3Ta

7) IOCTOSIHHYIO CEKpPENNIO SHIOKPHUHHBIX JKeIE3

10. Kaxoii oprad MJIEKOMHUTAIOMNX MOTPEOIIsIeT HAUOOIIBIIYIO TOJI0 YHEPTUH OCHOBHOTO 0OMeHa?

1) Cep/IIe;

2) MBIIIIITBI;

3) MO3T;

4) TIeYCHb

5) TTOYKH.

11. YkaxuTe nponecchl, BIUSIOMINE Ha CKOPOCTh TEIIONPOAYKIIMA OpTraHU3Ma:

1) MOBEJEHYECKE MEXaHU3MBbI, HAapUMep OObIYHbIe PU3HUECKHE YIPAKHEHHS ;

2) BEreTaTUBHBIE MEXaHU3MBbI, HAIIPUMEP YCKOpEeHHEe OoOMEHa ;

3) BHEIITHHE TeMIIepaTypHBIE YCIOBHUS

4) aJaNTHBHBIC MEXAHU3MBI, WIN aKKIMMaTH3aIHs

12. 3akon noBepxHocTH PyOHEpa onpenenser BAUsIHUE Ha

13. Pa3HOCTB TemIrepaTyp Tela U OKpYy)Karomieil cpeisl BIMSIET Ha CKOPOCTh U3MEHeHuUs YHTansnun. O0bscHUTE, TodeMy?
(Yem Onmoke Temneparypa Telna >KUBOTHOTO K TeMIIepaType OKpYyKarolieil cpeibl, TeM MEHbIE CKOPOCTh TEII000MEHa)
14. Kakne U3 nepedrciIeHHbIX OPraHN3MOB B HYDKETIPUBEICHHO TaOIIHIe HENPaBUIIBHO KIACCU(QUIIMPOBAHBI IO COCOOY
TeII0aJaNTaINH (TOWKUIIOTEPMISL, TeTePOTEPMHSI, TOMOHOTEPMUS ):
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Iolixunorepmus I'ereporepmus I'omoiioTepmus
Jlarymka JleTydast MbIIIb Kpacnonepriit onax (psroa)
Kpoxoaun Konubpu JlecHoii cypok

Ex Cycmuk  Tonbiit 3emiiekorn (TpBI3yH)

IImens  YTkOHOC MenBens Oenbrit

[InoTBa 0OBIKHOBEHHAS Kenrypy Exunna
Kocatka Mensens Oyperit ( TromeHs

15. Annomerpuueckoe ypaBHenue Kieitbepa onuceiBaer

1) MOTJIOMIEHHE YHEPTHH OPTaHM3MaMHU PasHbIX Pa3MEPOB

2) TEIJIOOTAA4Yy B 3aBHCHMOCTH OT MAcChl OpraHM3Ma MIIEKOITHTAIOMIIX

3) 3aracaHue SHEPrHU B 3aBUCHMOCTH OT MAacChl OpTraHM3Ma

4) Pa3HOCTh TEMIIEpATyp Tella U OKpYXKalollel cpeibl y OpraHU3MOB Pas3HBIX pPa3MepoB
16. Pa3mep Tena )KUBOTHBIX B YCIIOBHAX 3eMIIM OTPaHUIUBACT:

1] cuma 3eMHOTO IIPHUTSKEHAS |

2[] cKOpOCTh cepALedueH s i o0ecrieueHns ra3000MeHa;

3[] yBenmMUYeHUE OTHOCUTENBHON TEIUIOOTA4H MTPU CHIKEHUH Pa3MEPOB TeNa;

4)npyroe
17. KakuM TepMOAMHAMUYECKAM MTOTEHIINATIOM OIpe/ersieTCs HallpaBIeHHe IPOTEKaH!U N30XOPHBIX IporeccoB (V=const u
T =const)?
18. Kakue u3 nepeyrcieHHbIX CBOMCTB XapaKTEpHBI AJIS CTAl[HIOHAPHBIX CUCTEM (TOMEOCTa3a):

1) orcyrcTBHE OOMEHA C OKPYXKAOIIEH CPeIoid, BEIIIECTBOM U SHEPTHUEH;

2) HanmM4Ke MOCTOSHHBIX 110 BETUYMHE TPAINCHTOB,;

3) SHTPOMHSI CUCTEMBI TIOCTOSIHHA U COOTBETCTBYET MAKCUMAJIbHOMY B JAHHBIX YCIOBHSAX 3HAUEHHUIO;

4) nst moanep kaHus CTAallMOHAPHOTO COCTOSHISA HE0OX0MMEBI ITOCTOSHHBIE 3aTpaThl HepriH [ nboca;

5) peakIImOHHOCIIOCOOHOCTH (PabOTOCIIOCOOHOCTH) CHCTEMBI IOCTOSIHHA U HE paBHA Hymo. CKOPOCTh Iporecca B OJHOM U3
HalpaBJIeHHH OOIBILE, YeM B IPYTOM.

19. 3aBepmute GopMYITHPOBKY TeOpeMBbI [IpHTroKiHA: B CTAlMOHAPHOI TEPMOANHAMHUYECKA-OTKPBITON CHCTEME CKOPOCTh
MIPOMU3BOJICTBA SHTPOINH, 00YCIOBIEHHOTO IPOTEKAaHNEM B HEH HEOOPAaTHMBIX MPOLIECCOB IIPHHUMAET,

20. YKuBoii opraHu3M, IPEACTABIISIOMNI OTKPBITYIO CHCTEMY, ITOCTABIICH IPUPO/IO B BEITOIHEIE C TOUKH 3PCHUS
HHEProoOecIedeHns YCIOBHS, a IMEHHO:

1) Tpebyer MEHUMATBHOTO MTOTpebaeHuUs YHepruu [ m60ca;

2) BHTPOMNUSI OpPraHnu3Ma (KaK CUCTEMbl) YMEHbIIAETCS;

3) cocTosTHIEe C MUHUMYMOM CBOOOHOM DHEPTHUH;

21. lprxatensHble KO3 GUIHUSHTH TPH OKUCICHUH OENKOB, )KUPOB U YIIEBOJIOB COOTHOCSTCS KaK !

22. Ecnu genoBek OyneT MUTAThCs YHCTOH TITF0K030#, TO MakcuManbHoe 3HadeHue JJK (B mokoe):

1) 1;

2) 0,87;

3) 0,7.

23. TemmepaTypHbIe IPEEIBI, B KOTOPBIX MOXKET MPOTEKATh JKU3Hb:
1) -50°C go +50°C;

2) -70°C mo +100°C;

3) -200°C mo +100°C;

24.YxaxuTe Trana3oHbl TEMIIEPATyp, IPH KOTOPHIX 0OUTAIOT:
1) Kpuodums! nnm ncuxpouist ;

2) Me3zodubl ;

3) Tepmodrusl ;

25. Opranu3MBl, JUTs )KU3HA KOTOPBIX TPEOYIOTCS YCIIOBHS, OTPAaHNYEHHBIE Y3KUM JHANIa30HOM TOJIPAHTHOCTH 110 KAKOMY-
00 TUMHUTHUPYIOIEMY (HaKTOPY, HA3bIBAIOTCS , @ CIIOCOOHBIE KHUTh B X IIMPOKOM JAUANIA30HE -

26.Kakwne u3 NEPCUUCICHHBIX HUXKXC OPraHU3MOB OTHOCATCA K 3KCTpeMO(1)I/IIIaM?

1) Tuxoxonxku

2) Huano6axrepun Gloeocapsa

3) [TuHrBUH

4) I'ycennnia ['mHaspopa ['pennanackas
5) Caxkcayn

27. Temniepatypa Tena onpeaenser:
1) ckopocTh MpOTeKaHus (PEPMEHTATHBHBIX MPOIIECCOB;
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2) mpoBenieHns BO30Y)KIECHHS ¥ MBIIIEYHOTO COKPAIICHUS ;
3) npIxaTenbHBIN OaslaHe;
4) sHepreTUYecKuil OanaHc.
28. Kakue U3 epeyrciIeHHbIX YTBePXKICHNI COOTBETCTBYIOT THIIAM aIallTAIIN K TeMITepaType OKpy)Karomei cpesl
(mpuBeanTE TPUMEPHI)?
1) Anaromo-mMopdosornyeckas

2) dusnonormyeckas aganTanus

3)Mumukpus

4)IToBeneHuecKas aaanTamus

29.Bri0epuTe MpaBIIIBHBIC YTBEP)KICHHA (JUTs YeloBeKa)?

1) B HopMe TemmepaTypa cTymHeH U kuctei pyk cocrasiser 280C;

2) B HOpMe BHyTpHUepenHas TeMIepaTypa 1 TeMiepaTypa B OpIOIIHON MOJI0CTH YenoBeka cocraisier 370C; ;

3) [Ipu nepeoxaaxaeHUN CyXKaroTcs neprudepruIecKue COCyAbl, MBIIIIBI COKPAIAlOTCsl, BO3HUKAET IPOXKaHUE ;

4) Ilpu meperpeBe Tenma BHyTpHYEpEIHas TeMITepaTypa i TeMIepaTypa B OPIOIIHOMN ITOJIOCTH YeTOBEKa IT0XHIMAIOTCS 110
370C.

30. Kaxune u3 Ha3BaHHBIX MEXaHN3MOB OTHOCSTCS K MEXaHM3MaM TEIIOOTIauH:

1) U3IIy4EeHHE

2) KOHIYKINS ¥ KOHBEKITHS

3) HeHporyMopanbHas peryssius
4) WCTIapeHUe BJaru

31. Kputrueckoii TeMIiepaTypoil Tena 4einoBexa, 00yCIOBIMBAIONIEH THIIEPTEPMIIECKYIO THOSITh OpraHu3Ma, SIBIIETCS

32. KpI/ITI/I‘lCCKOI\/II TeMnepaTypoﬁ TECJ1a 4€JIOBCKA, 06yCJ10BHPIBaIOLLICﬁ TUIIOTEPMHUICCKYIO OCTAaHOBKY KPOBOTOKA, SABJIACTCA

33. IlepeuncnuTe OCHOBHBIE TUIIBI PACIPENEICHUS XUMUUECKUX 3JIEMEHTOB U COCIUHEHUN B OpraHU3Me:

1)

2)

3)

4)

34. BuoMeIMIHCKOE ONpeieIeHne MaKPO3JIEMEHTOB!

1) BEILIECTBA, CYTOYHAsi HOpMa KOTOPBIX Ul deroBeka cocrasiser oT 200 mr.

2) BEIECTBA, cojepxkanue KoTopsix npessimaer 0,005% maccsl Tena

3) BEIIECTBA, COJAEpPKaHUE KOTOPBIX B OPraHM3ME COCTaBIseT Oojee 5 rpaMMOB.

4) 3JIEMEHTBHI, COJEPKAIINECS B pallHOHE, CyTOUHAsl OTPEOHOCTH KOTOPBIX U3MEPSIETCs HE MEHEE YeM JIeCSThIMU

JIOJTISIMU TpaMMa
35.Pacmonosxute MakpoanemeHTsl ( O, N, C, H) mo Bo3pacTaHuio HX MacCOBOH O B OMOJIOTUIECKUX TKAHSIX:
(O- 65 %; C - 18 %; H—10%; N —3%)

36. Kakue U3 Ha3BaHHBIX PAJHOHYKIHIHBIX METOIOB HUCITOJIB3YIOTCS B OMOKHHETHIECKHUX UCCIICTOBAHMIX !

1) aBTopamuorpagus

2) IpOTOYHAs IIUTOMETPUS

3) renp-aaekTpodopes

4) oqHO(DOTOHHAS-3MUCCHOHHAS KOMIIBIOTEPHAs TOMOTpadus

5) MO3UTPOHHO-IMUCCHOHHAS TOMOTPadust

6) 6eta 1 raMMa-CIEKTPOMETPUS U3TydeHHS

[Mpumevanue: py TECTUPOBAHUH OJIUH BEPHBIA OTBET COOTBETCTBYET 1 Oarry.

6.4. Kpurepun oueHuBanus

OmnucaHne noka3areie u KPUTEPUEB OLICHUBAHUSA KOMHCTCHL{I/Iﬁ JUTA TEKYIIECTO U UTOTOBOTIO TECTA

Pa6ouas nmporpamma pucuIuiiebl "KUHETHKa 1 TEpPMOANHAMHKA OMOJIOTHYECKHUX MPOIECCOB" MO HAIPABICHUIO

noaroToBky (creransHocTr) "BUOJIOI'NMA" nanpasnerrnoctr (poduiro) bruodusnka ®I'BOY BO «Uenl V» cTp. 9
Habpannas cymma 6amnoB (% BBITOIHEHHBIX 3a1aHui) (Max — 100)

Menee 60 — HeynoBneTBopuTeIbHO

60-75  — Y0BIETBOPUTEILHO

76-95 — Xoporio
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86-100 — OTtanuHO
TpeboBanus (KpUTEpHATLHBIE TOKA3aTEIHN) K YCTHOMY (POHTATBEHOMY HOUMEHHOMY OTPOCY

HeynosnersopurenbHo:

ITonnota oTBera — CTyIeHT He 3HAeT 3HAUUTENBHOH YacTH MPOrpaMMHOTO MaTepHuaa, I0IycKaeT CYIECTBEHHbIE OUOKHY,
OTCYTCTBYIOT MEXIIPEIMETHBIE CBSI3U.

CrpykrypupoBaHHOCTh — Her.

Jloruka n3noxxenust — OTCyTCTBYeT JIOTHKA B H3JI0XKEHUH MaTepHaa.

OTBeThI Ha JOMOTHUTENBHBIE BOpockl — Her.

Y 10BIE€TBOPUTENBHO:

[TonmHoTa OTBeTa — CTYAEHT YCBOWI TOJIBKO OCHOBHON MaTepual, HO He 3HAeT OTACNBHBIX JeTaneH, ToMmyckaeT HETOUHOCTH,
HE JIOCTATOYHO MPaBIIbHBIE GOPMYITUPOBKH, OTBET OTIMYACTCS HU3KHM YPOBHEM CAMOCTOSTEIBHOCTH.
CrpykTypupoBaHHOCTh — He Bcerna mpociexuBaercs 4eTKOCTh U CTPYKTYPUPOBAHHOCTb.

Jloruka nznoxenusi — He Bcerga npocnexuBaeTcsi JIOTHKA U3JI0KEHUS MaTepuana.

OTBeTHI Ha JIOTIOJIHUTENIEHBIE BOIIPOCHI — 3aTPYIAHSIETCS C OTBETAMH, OTBET OTJINYACTCS HU3KOW CaMOCTOSITENIbHOCTBIO.

Xopo1wo:

ITonnota otBera — CTyIeHT TBEpAO 3HAET yueOHO-IIPOrPaMMHBIN MaTepHal, TPaMOTHO U IO CYLIECTBY U3JIaraeT €ro; OTBET
OTIMYAeTCsl MEHBIIEH 00CTOSATENEHOCTEIO.

CrpyKkTypupoBaHHOCTE — OTBET CTPYKTYPHPOBAH, TPAMOTEH, 0OCTOSTENEH.

Jloruka uznosxxenust — KoppekTHO U JJIOTHYECKU CTPOWHO €T0 U3JIaraeT OTBET.

OTBeTHI Ha IOMOJTHUTENBHBIE BONPOCH — He 3aTpynHseTcs ¢ 0TBETOM IIPU BUIOU3MEHEHUH 3a1aHHs, HE BCETa OTBETHI HA
JIOTIOJIHUTENIbHBIE BOIIPOCHI OTIMYAIOTCS IOJIHOTOH, CTPYKTYPUPOBAHHOCTBIO.

OTIu4HO:

ITomHoTa OTBeTa — CTYNEHT MOJTHO U3JTaraeT ydeOHbIN MaTeprall Ha OCHOBE JICKIIMH U JIOTIOTHUTEIBHOM JTUTEPATYPHI,
OCYIIECTBIISICT MEXKIIPEMETHBIE CBSI3HU; BIIA/ICET MOHATHIHBIM alnapaToM U YSICHHUI B3aHMOCBSI3b OCHOBHBIX MTOHATHI
JUCHHUIUIAHBI M UX 3HAYCHHE [UIS IPHOOPETeHHS IPO(ECCHH.

CTpyKTypupOBaHHOCTh — OTBET CTPYKTYPHUPOBAH, TPAMOTEH, OOCTOSTEIICH.

Jloruka n3noxenus: — KOppekTHO U IOTHYECKH CTPOWHO €ro M3jaraet OTBET.

OTBeTHI Ha IOTIOTHUTENBHBIE BOIPOCH! — He 3aTpynHseTcs: ¢ 0OTBETOM NPHU BHIOU3MEHEHNH 3a/1aHUsI, CBOOOTHO CIIPAaBIISETCS
C MOCTABJICHHBIMH 32/1a4aMH, OTBETHI Ha JTOTOJIHHUTEIBHBIC BOMPOCHI XapaKTEPU3YIOTCS MOJHOTOM, CTPYKTYPUPOBaHHOCTBIO.

OmnmcaHne KPUTEPHEB OIICHUBAHMUS KOMITETEHINH 11 pedhepaTa M Mpe3eHTannu

HeynosnerBopurensHo:

IToxroTa OoTBeTa — CTYNEHT HE 3HACT 3HAYUTENBHOM YacTH IIPOrPaMMHOTO MaTepHaa, JOIyCKaeT CYIIeCTBEHHbIE OMNOKH,
OTCYTCTBYIOT MEXIIPEIMETHEIE CBS3H.

CTpyKTYpHPOBAHHOCTb, IOTHYHOCTH — HeT JIOTH4HOCTH, CTPYKTYPHPOBAHHOCTH.

Harnmsapnocts — Her.

JloCTyITHOCTB YCBOCHHUS MaTepHala CTYeHTaMI-COKYpCHUKaMHU — MaTtepuai He COJEepKUT (paKTOB, MAaTEPHAJIOB,
HEOO0XOAUMBIX Uil (POPMHUPOBAHUS KOMIIETEHIMH OakanaBpa- OMoora Wi HeTOHSTEH.

OTBeTHI HA JONOJIHUTENBHBIE BOIIPOCkl — Her.

Y 10BIE€TBOPUTENBHO:

[TonmHoTa OTBeTa — CTYAEHT YCBOWI TOJIBKO OCHOBHOM MaTepual, HO He 3HAeT OTACNBHBIX JeTaneH, ToMmyckaeT HETOUHOCTH,
HE IOCTATOYHO MPaBHIbHBIE GOPMYITHPOBKH, OTBET OTIMYACTCS HU3KHM YPOBHEM CAMOCTOSTEIBHOCTH.
CTpyKTypUpOBaHHOCTb, IOTHYHOCTH — He Bcerna mpociiexuBaercs JOruyHOCTb.

Harmsonocts — Her.

JIOCTYIMHOCTD YCBOCHHUS MaTepraa CTyACHTaMH-COKYPCHUKAaMH — JIoCTyIeH, He MpeacTaBieH B hopMe, 3aTpyaHSIOMIEH
BOCHPHUATHE, HE BCE BOIIPOCHI OCBEIIEHBI.

OTBeTHI Ha TOTIOTHATENBHBIE BOIPOCH! — 3aTPYIHSIETCS C OTBETAMH, OTBET OTINYAETCS HU3KOW CAMOCTOSITEIBHOCTHIO.

Xoporo:

IMomHOTa OTBeTa — CTYNEHT TBEPO 3HAET YUeOHO-IIPOTPAMMHBIN MaTepUa, TPAMOTHO H TIO CYIIIECTBY M3JIaTraeT ero; OTBET
OTJIMYAETCS MEHBIIIEH 00CTOSITENBHOCTRIO.

CTpyKTypHPOBaHHOCTb, TOTHIHOCTh — KOPPEKTHO M JIOTHUECKH CTPOWHO €ro M3JiaractT OTBET.

Harmsgaocts — Jla.
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,Z[OCTyHHOCTI) YCBOCHUA MaTe€puraia CTyICHTAaMU-COKYPCHUKAMU — MaTepI/Ian JOCTYIICH U TTOJIC3CH COKYPCHUKAM.
OT1BeTHI HA JOTIOJTHUTEIBbHBIC BOIIPOCHI — He 3aTPYAHACTCA C OTBETOM IIPpU BUAOU3MEHCHNH 3a/1aHUsl, HC BCETIa OTBETHI HA
JOIOJTHUTECIIBHBIC BOIIPOCHI OTIIMYAOTCA HOJ'IHOTOﬁ, CTPYKTYPHUPOBAHHOCTBIO.

OT1nu4HO:

[TonmHoTa OTBeTa — CTYAEHT MOJHO U3NaraeT ydeOHbIH MaTepuall Ha OCHOBE JIEKUUN U JOMOJHUTENbHOM JIUTEpaTypHl,
OCYILECTBIISIET MEKIIPEIMETHBIE CBA3H; BIIAJICET MOHITHUIHBIM aIapaToM U YSCHHUJI B3aUMOCBSI3b OCHOBHBIX MOHSITHH
JUCHIMTUTAHBI ¥ UX 3HaYCHUE JUIS IPpHoOpeTeHuns mpodeccuu.

CTpyKTypUpPOBaHHOCTb, TOTUYHOCTH — KOPPEKTHO U JIOTHUECKH CTPOMHO €ro U3jiaraet OTBET.

Harnsannocts — Jla.

JlocTyrmHoCTh yCBOGHHUS MaTepraja CTyIeHTaMU-COKYpPCHIUKaMu — MaTepuai JOCTYIEH U MOJIE3eH COKYPCHUKAM.

OTBeTHI Ha TOTIOTHUTENBHBIE BOIPOCH! — He 3aTpynHsercs: ¢ 0TBETOM NP BHIOU3MEHEHNH 3a1aHUsI, CBOOOTHO CIIPAaBIISETCS
C MOCTaBJICHHBIMU 3a/1a4aMH, OTBETHI HA IOTIOJHUTENbHBIE BOMPOCH XapaKTEPU3YIOTCS MOJHOTOM, CTPYKTYPUPOBAHHOCTBIO.
JloctyrmHOCTh yCBOGHHUS MaTepraja CTyAeHTaMU-COKYPCHIUKaMu — MaTepuai JOCTYIEH U MOJIe3eH COKYPCHUKAM.

OTBeTHI Ha IOMIOJIHUTENBbHBIE BOIIPOCHl — He 3aTpynHsaeTcs ¢ 0TBEeTOM NpU BUAOW3MEHEHUH 33/1aHUS, HE BCET/Ia OTBETHI Ha
JIOTIOJIHUTEIIbHBIE BOIPOCHI OTIMYAIOTCS MOJIHOTOM, CTPYKTYPHUPOBAHHOCTBIO.

Ominy4Ho:

IMonroTa oTBeTa — CTYNEHT MOJHO H3JIaraeT ydeOHbII MaTepruall Ha OCHOBE JIEKIHH U JOIOIHUTEIFHON TUTepPaTypHl,
OCYILECTBIISIET MEXKIIPEAMETHBIE CBSI3H; BIIa/Ie€T MOHATHHHBIM alllapaToM U YSICHHUI B3aUMOCBSI3b OCHOBHBIX MOHSTHUI
JUICIIUIUTAHBI M X 3HAUCHHE [UTS IPHOOPETeHH IPO(ECcCHH.

CTpyKTypUpOBaHHOCTb, JIOTUYHOCTb — KOPPEKTHO U JIOTUYECKH CTPOMHO €r0 U31aracT OTBET.

Harnsagaocts — Jla.

JlocTyHOCTB yCBOEHUS MaTepuaa CTyJeHTaMU-COKYPCHHKaMU — MaTtepuan JOCTYNEH U MOJIe3eH COKYPCHUKAM.

OTBeTHI Ha JIOTIOJTHATEIBHBIE BOIIPOCH — He 3aTpymHsAeTCs ¢ 0TBETOM IIPpU BHIOM3MEHEHUH 331aHHs, CBOOOTHO CIIPaBIIETCS
C IIOCTaBICHHBIMU 3a/1a4aMHU, OTBETHI HA JIOIIOJIHUTEIbHBIE BOIPOCHL XaPAKTEPU3YHOTCS IOJHOTOM, CTPYKTYPUPOBAHHOCTBIO.

TpeboBanms (KpUTEpHAIBHBIC TOKA3aTENH) K OTYETaM I10 JTabOpaTOPHEIM paboTam:

Xox paboThI:

HeynoBnerBopuTenbHO - HapyIIeHHe MOIIaroBOro ajlrOpuTMa padoThl

Y IOBIETBOPHUTENBHO - BHITIONHEHNE HE BCETa OTINYASTCsl aKKypaTHOCTHIO, YaCTHYHO MOXKET HaPYIIAThCS TTOIIAroBhIH
ANTOPUTM, HE IIPUBECHO yOSIUTENbHBIX 000CHOBAHUI TE3UCOB

Xopomo - BelnoiHeHne 0TIMYaeTcst akKypaTHOCTBIO, TOYHOCTBIO, CAMOCTOSTENFHOCTBIO, KPUTHKA XOPOIIO 000CHOBaHA,
(hOpMYIHPOBKH 3aKIFOYCHHS M BBIBOJIOB HE SBIISIOTCS YETKUMHU

OTnu4HO - BrInonHeHne oTM9aeTcst aKKypaTHOCTBIO, TOYHOCTBIO, CAMOCTOSATEITBHOCTHIO, 3aKITFOYCHHE U BEIBOIBI
000cHOBaHbI, HOPMYITUPOBKU YETKHE U KOPPEKTHBIE

Pesynbratsr:

HeynosnerBopurensHo - 1. B xone mabopatopHoii paboTsI He MpOaHATU3UPOBAHBI BAXKHBIE aCHEKTHI paOOTHL. 2. Te3nucsl
OJHHX ITyHKTOB MPOTUBOPEYAT T€3HCaM APYTHX MYHKTOB

VY noBneTBOpUTENLHO - [IpHHIMITHANBHBIX OMIMOOK HET, HO BEIBUTacMast KPUTHKA HE 0OOCHOBAaHA U HE TIOATBEPKIACTCS
CCBUIKAMU Ha JIUTEPATYpHbIE UCTOYHUKH

Xopomo - [TpuHIMIHaTBHEIX OIIHOOK HET, BEIABUraeMas KpUTHKa 000CHOBaHA

OtinuHo - [IpuHIMNHATBEHBIX OIIMOOK HET, BRIABUTaeMasi KPUTHKA 000CHOBaHA U rPaMOTHO oopmiIeHa

Teopermueckoe 000CHOBAHUE MOTyIEHHBIX PE3Y/IbTATOB:

HeynosnerBopurensHo - 1. HEeT 000CHOBaHUS

2. HeTIpaBMIIbHOE 000CHOBaHHE

YnosaersoputenbHo - 1.Hemonnoe o6ocHoBanue

2. [TponymieHsl OMUOKH, UMEIOIUE TPUHIUIHATIBHYIO 3HAYMMOCTh

Xoportmo - [IpaBuiisHOE 000CHOBaHUE

OtinaHoO - [IpaBuiibHOE 000CHOBAHHUE C HCIIOIB30BAHUEM aBTOPUTETHBIX JTUTEPATYPHBIX HCTOYHUKOB, IPAKTHIECKUX
IPUMEPOB

OTBeTH HA JOTIOTHUTEIIBHBIC BOIIPOCHI:

HeynoBneTBopuTensHO - HET
Y nosnerBopurenbHO - HeT, uiu HEroHbIi 0TBET
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XopoIio - He BCer/ia OTBETHI Ha JIOTIOTHUTENLHBIE BOIPOCHI OTIUYAIOTCS TIOJTHOTOH, CTPYKTYPUPOBAHHOCTEIO
OTIMYHO - HE 3aTPYAHACTCS C OTBETOM MPH BHIOU3MCHCHUH 3aaHUsI, OTBETHI HA JOIOJHHTEIBHBIC BOIPOCHI
XapaKTePU3YIOTCS TOJHOTOW, CTPYKTYPUPOBaHHOCTEIO

TpeboBanus (KpuTepradbHbIE TOKA3ATEIH) K YPOBHIO OCBOCHUS JUCIUTUTNHBI

PesynpraT 3auera

3auTeHo

CryzaeHT ri1yOOKO U TMOJIHO BIAJACET COAepKaHUEeM yueOHOTo MaTepHrala U HOHATHIHBIM alliapaToM; YMEeT CBsI3bIBaTh
TEOPHIO C MPAKTUKOH, HILTIOCTPUPOBATh MPUMEpaMu, (hakTaMu, TAHHBIMUA HAYYHBIX UCCIICIOBAHUIT; OCYIIIECTBIIACT
MC)I(HPCIIMCTHI)IG CBA3H, HpeIIJ'IO)KeHI/IH. I[CHaCT BBIBO/IBI; JIOTUYHO, YCTKO. ﬂCHO u KpaTKO n3JiaracT OTBETHI HA
IIOCTABJICHHBIC BOHpOCI)I; ymeeT 06OCHOBI>IBaTI> CBOU Cy)KL[eHI/IH n HpO(i)eCCI/IOHaHBHO-HI/I‘IHOCTHyIO TIO3UIIUIO 10
u3naraeMomy Borpocy. OTBET HOCHT CaMOCTOSITENBHBIA XapakTep. JlomyIieHHbIe OIIMOKY UCIPABIISIOTCS CTYICHTOM ITOCTIC
JIOTIOJTHUTEITBHBIX BOITPOCOB IK3aMEHATOpA.

quTBIBaeTCSI y‘IaCTI/Ie B }II/ICKyCCI/IHX Ha HpaKTI/I‘-IeCKI/IX u CeMI/IHapCKI/IX 3aHATHUAX, ypOBeHB OTBCTOB HA KOHTpOJIBHI)Ie
BOHpOCLI, HalrCaHUA TCCTOBBIX 3a;[aH1/11?1 U 3aliuTa JOKJIaa0B.

He 3auteno

CTYJEHT OOHApYKMBaeT 3HAHHE 1 TIOHUMAaHHE OCHOBHBIX TIOJOXKEHUH y1eOHOTO MaTepralia, HO H3JIaraeT ero HeroJHoO,
HEIOCIIEI0BATENIFHO, IOMYCKAeT HETOYHOCTH U CYLISCTBEHHBIC OIIMOKU B ONPEICICHUU MTOHATHIA, (POPMYIHPOBKE
TIOJIOXKCHUH, HE TIPUBIICKACT JIJISl apTyMEHTAIIMY OTBETa OCHOBHBIC MOJIOKEHHUS UCCIICI0BATEIBCKIX, KOHICTITYAIbHBIX U
HOPMATHBHBIX IOKYMEHTOB, HE YMeeT 000CHOBATh CBOU CYXIISHHS; HAOIIONaeTCsl HapyIIeHUE JIOTUKH U3I0okeHust. OTBeT
OTJIIMYACTCSl HU3KUM YPOBHEM CAMOCTOSITEIBHOCTH, HE COJICPIKUT COOCTBEHHO MPO(eCCHOHATBHO-THYHOCTHOM MO3HIIHH.
Wnu, cTyneHT uMeeT pa3po3HeHHbIe, 0ECCUCTEMHBIE 3HAHUS: HE YMEET BBIIENIATh IIABHOE M BTOPOCTENIEHHOE; TOMYCKAET
OIMOKY B OTIPEICNICHUHN TIOHATHHA, OPMYIHPOBKE TEOPETHUECKIX TTOJI0KESHHH, HCKAXKAIONINE UX CMBICIT;, HE OPUESHTHPYETCS
B HOPMAaTHBHO-KOHIIENTYaJbHBIX, MPOIPAMMHO-METOJMUECKHX, UCCIEOBATEIILCKUX MaTepHaax, OeCopsA0YHO U
HEYBEPEHHO HM3JIaracT MaTepPHAIT; HE YMEET COCAUHITh TEOPETHUCCKUE TIOJ0KCHUS C IIEAarOTHYCCKON IPAKTUKOM; HE yMeeT
MIPUMEHSTH 3HAHMS JJ11 000CHOBaHUS M 00BsICHEHHS (HaKTOB, HE YCTAHABIMBACT MEXKIPEIMETHBIC CBSI3H.

Y4uuTteiBaeTCs ydacTHe B TUCKYCCHIX Ha MPAKTUIECKUX U CEMUHAPCKHX 3aHSITUSIX, YPOBEHb OTBETOB Ha KOHTPOJIBHBIE
BOIPOCHI U HAIIMCAHUS TECTOBBIX 33 aHUII.

7. YHEBHO-METOAUWYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIUIIJIMHBI (MO 1Y JIS)

7.1. PexomeHnayemasi TuTepaTypa

7.1.1. OcHoBHad JIMTepaTypa

ABTOpBI, 3arnmaBue W3narenscTBo, Pecypc
JI1.1 | BonbkeHwTen M. Bbrodmsnka CaHkT- OBC
B. (https://e.lanbook.com/book/210956) [etepOypr :
Jlans, 2022
JI1.2 | Manbmmes JI. T, N36panHblie maBsl Kypca Gu3uku: MosekyaspHas Gu3uka u ExatepunOypr : 9BC
ITo3uep A. A. TepMOAMHAMUKA: ydeOHOE TTocoOne W3natenscTBO
(https://biblioclub.ru/index.php?page=book&id=699063) VYpansckoro
YHHBEPCHUTETA,
2020
7.1.2. Jlono/iHUTeIbHAA JIUTEPATYpPa
ABTOpBHI, 3ariaBue WznarensctBo, | Pecype
JI2.1 | AxneeB A. A, ITocnencTeus paguoakTUBHOIO 3arps3HEHMs peku Teua YensaOuHCK:
bmunosa E. A., [Kaura], 2016
Byrpos H. T,
Byproras E. 1O.,
Axkiees A. B.
JI2.2 | Pyoun A. b. TepMmoauHAMHUKa OHOJIOTHYECKHX IPOILIECCOB: yaeOHOE TTocoOne Mockaa :
JUISL CTYICHTOB YHUBEPCUTETOB, 00YYaIOIIMXCSl IO W3narenbcTBo
crenuansHocTH "buonorns" MI'Y, 1976

7.2. IlepeueHsb pecypcoB HHGOPMALHOHHO-Te1eKOMMYHHKAIIUOHHOI ceTu "UHTepHeT"

D1 | Pecypc mo 6uodusuke: B3 GU3NKOB Ha Bce xkuBoe http://www.biophys.ru/
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22 | Jlexnuu o 6modusuke http://www.all-fizika.com/article/index.php?id_article=343

33 | ObmectBo 6nodusnkos http://www.biophysics.org/

94 | bno¢usrka HOHM3UPYIONINX W HEHOHU3UPYIOMIUX U3ITydeHHH :

yae6. mocodue / A. A. Ky3nenos ; Bnaauwm. roc. yH-T uM. A. I'. 1 H. T'. CroneroBsix. — Bnagumup : M3n-so Bal'V,
2016. — 143 c. file:///1:/%D0%9A%D0%B8%D0%BD%D0%B5%D1%82%D0%B8%D0%BA %D0%B0%20%D0%
B8%20%D1%82%D0%B5%D1%80%D0%BC%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%
B8%D0%BA%D0%B0/%D0%A2%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%
D1%80%D0%BD%D1%8B%D0%B5%20%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8%
20%D0%BD%D0%B0%20%D0%B8%D0%B7%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B&8%D0%
B5/UP_BFINI_BTS.pdf

D5 | XuMuvecKue dJIEMEHTHI B OpraHu3Me YeNIOBeKa : CIpaBoyHble MaTepuaist / [lomop. roc. yH-T M. M.B. JlIomoHOCOBa ;
[coct.: mpog. Bapamkos B.A., npod. Konocosa T.C., gom. bensix AW. u ap.] ; nox o6m. pexn. JI.B. Mopo3oBoii
https://vk.com/doc93866000 565814787?hash=WpAwK7wuauPvgPWdeb2b0h9xLhabiqiBCz1ZX7tYYeo

7.3 Ilepevyenb nHGOPMAIHOHHBIX TEXHOJIOT Ui

7.3.1 IlporpammHoOe ob0ecrieyeHmne

Adobe Reader

LMS Moodle

Python

LibreOffice

7.3.2 IlpodeccuonanbHble 6a3bl JaHHBIX H HHGOPMAIHOHHO-CIIPABOYHBIE CHCTEMbI

1. Ilpesunentckas 6ubmmoreka (https://www.prlib.ru/) IIpesunenrckas GuOIMOTEKA : HICKTPOHHAS HALMOHATIbHAS
6ubmmoteka : caiit / ®I'BY Ilpesunentckas 6ubnmorexa umenu b. H. Enpuuna. — CanktllerepOypr, 2009 — . — URL:
https://www.prlib.ru/. — TeKkcT : 3J€KTPOHHBIH.

2. Web of Science (https://apps.webofknowledge.com) Web of Science : MynbTuaANCIMITIMHAPHAS pedepaTuBHAs
0a3a mannbIxX / kommanus Thomson Reuters. — Pexxum goctyna: s 3apeructpup. mois3osateneit Yenl'Y. — Teker :
JJIEKTPOHHBIH.

3. Scopus (https://www.scopus.com) Scopus : pedheparuBHas 6a3a nannbix / Elsevier BV. — URL:
http://www.scopus.com/. — SI3. anra. — Pexxum noctymna: s 3apeructpup. nons3opareneit Yenl'Y. — TekCT : 31eKTpOHHBII.

4. PubMed (https://pubmed.ncbi.nlm.nih.gov/) PubMed: 6a3a maHHBIX ISt TOKUCKA TUTEPATYPHI IT0 OMOMEIUIIIHE M HAyKaM O
JKU3HH U 310pOBBE (Kak I100anpHOM, Tak 1 nHAuBHAyansHOM)/ National Center for Biotechnology Information (NCBI). -
https://pubmed.ncbi.nlm.nih.gov/. — fI3. anri. — Pexxum moctymna: He TpeOyeT 00s3aTeNbHOM perucTparum. — TeKcT :
JIEKTPOHHBIH.

5. ScienceDirect (https://www.sciencedirect.com/) ScienceDirect: MynTbTHIUCIUIUTMHAPHAS 0a3a JaHHBIX IS TIOUCKA
mrepatypsl/Elsevier BV. — URL: (https://www.sciencedirect.com/. — fI3. auri. — Pexxum moctyma: He TpeOyeT 00s13aTebHOM
peructpauuu. — TeKCT : 31eKTPOHHBIM.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCIIUITIJIMHBI (MOJY JIS)

«/1ns1 peanm3anyuy AUCIUILIHHBI HCHIOIB3YIOTCS yaeOHBIe ayIUTOPUH IS IPOBEACHUS IIPAKTHIECKHUX 1 JJaDOpaTOPHBIX
3aHATUH, TPYNNOBBIX U UHAUBUIYaJIbHBIX KOHCYIbTALUMI, TEKYILIETO KOHTPOJIS U IPOMEXKYTOUHON aTTeCTalluH, @ TAKKE
MOMEILCHUS T CAMOCTOSTENILHOM paboTHI.

AyauTOpHBIE 3aHATHUS 110 AUCLUIUIMHE IPOBOAATCS B yU€OHBIX ayIUTOPHUSIX CIEAYIOIIUX THIIOB:

- YueOHbBIC ayTUTOPUH YKOMIUICKTOBAHBI CTICIIMAIM3UPOBAHHOM MeOEIbI0 U TEXHUUECKUMHE CPEICTBAMH O0YJICHHS: yueOHbIe
CTOJIBL

CO CTY/IbSIMU PACCUUTAHHBIC HA HE MeHeE 15 YenoBeK, IPOEKTOP, IPOESKUUOHHBIN 3KpaH U KOMIIBIOTEP Ul JEMOHCTPAaLU1

Mpe3eHTalui, MUKPOCKOIIBI, Ta00PaTOPHBIA HHBEHTAph, TOCKA.

-Y4eOHble 1a00paTOPHH YKOMIUIEKTOBAHBI CIICIHATN3HPOBAHHON MEOETBI0 U TEXHIYECKUMH CPEICTBAMU 00yJIeHHS:
y4eOHBIE CTOJIBI

CO CTYNIBSIMU PacCUMTAHHEBIC Ha HE MeHee 15 4enoBeK, MUKPOCKOIIBI, 1TaO0PaTOPHBI HHBEHTAph, XUMHIECKIE PEAKTUBHI.

Jlns mpoBenieHus 3aHATHI B (hOpMe ITPaKTHUECKOH OATOTOBKH HCIIOINB3YIOTCA ydaeOHbIe maboparopun @I'EOY BO
«HenlV», ocHallleHHBIE CIIEIMAJIbLHBIM 000pyA0BaHHEM, THOO0 MOMeLIeHus: 1 000pya0BaHHE TPOPHIBHBIX OpraHU3aui Ha
OCHOBAHHH 3aKJIIOUCHHBIX JIOJITOCPOYHBIX JIOTOBOPOB O NMPAKTHYECKOH ITOATOTOBKE 00YHAIOMUXCsl IPH peain3aniuy y4eOHbIX
MIPEMETOB, KypCOB, AUCIUILIHH (MOIYICH).
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HOMeIHeHI/IH JJIsL CaMOCTOSTCITEHOM pa6OTBI o6yqa}ou11/1xc;1 OCHAIICHBI KOMHBIOTepHOﬁ TEXHHKOH C IIOJKJIFOYCHHUEM K CCTH

"UaTepHeT" M 00CCIICUCHUEM JIOCTYIA B 3JICKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPETy YHUBEPCUTETA»

9. METOAUWYECKHUE YKA3AHUSA 1JIAA OBYYAIOIIUXCA 1O OCBOEHUIO JUCHUITIJIMHBI (MOAY JIS)

st Hanbosee 3 (HheKTUBHOTO TOCTHKEHUS Pe3yabTaTa H3ydeHHs TUCLMIUTMHBI « KMHEeTHKa M TepMOIMHAMUKA
OMOJOTHYECKHX TIPOLIECCOBY CTYICHT JIOJKEH UCIPABHO IIOCEIAaTh IPAKTHYECKHe U JabopaTopHsele 3aHaTHA. Kpome Toro,
CTYHEHT JOJDKEH NPUHUMATh aKTHBHOE yJIacTHe B 00CY)KICHUN COOOIIEHNH, BRIHOCHMBIX Ha ceMHHaphl. [1pn
BO3HMKHOBEHHH BOIIPOCOB, BO3HUKAIONIHX B IIPOLIECCE OCBOCHHSI HOBOTO MaTEPHaa, CTYACHT 00S3aTEIbHO TODKEH
oOpamiarhest 32 UX Pa3bICHEHUEM K IPETIOAaBATEIIIO.

CamocrosiTensHass paboTa HampaBlieHa Ha 3aKpeIUICHHE M YIIyOJIeHHe 3HaHHWH, IIOJNy9eHHBIX Ha AayIUTOPHBIX
3aHATHAX, a4 TakkKe Ha U3ydeHUE JTOMOJIHUTEIBHOM INTepaTypsl (Tocobuil, sKypHAIOB, myOmukanwii u T.4.) Jis
YCTICTHON pabOThI CTYIEHT UCIOJIB3YET CIIUCOK JINTEPaTyphl, PEKOMEHIYEMbIH MPero1aBaTeineM, a TAK)KE MOXKET
CaMOCTOSTEIBHO MOJIY4aTh AOTOIHUTEIBHYIO HHPOPMAIHIO, H3ydast )KypHAJIbHbIE CTAThU M IIOJIb3YSCh BO3MOKHOCTSIMH
WHTEpHETA.

[MpakTHyeckue U 1a00PATOPHBIC 3aHATHS PEATH3YIOTCS B (POPME MPAKTUYECKO MOATOTOBKH.

ITpu 00yueHnH KLl C OTPAHUYCHHBIMU BO3MOYKHOCTSIMU 3/I0POBBSI JIIEKTPOHHOE 00YUCHHUE, TUCTAHITHOHHBIC
o0pa3oBaTenbHBIE TEXHOIOTHH MPEYCMATPUBAIOT BO3MOXHOCTh [TPHEMa-Tiepeiad HHPOPMALUK B TOCTYITHBIX JJIs HUX
dbopmax.

Peanuzanus TUCHUIUIMHBI C TPUMEHEHUEM JIIEKTPOHHOTO 00YUIEHUSs, JUCTAaHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOIOTUH (Hamnee
— 30, IOT) ocymectpasiercss Ha ocHOBaHUU «[loy0keHuns 0 peanu3alui OCHOBHBIX U IOTOJIHUTENBHBIX 00pa30BaTENbHBIX
MIPOTPaMM C MIPUMEHEHUEM DIICKTPOHHOTO OOYYICHUS U JUCTAHIIMOHHBIX 00pa30BaTEIBHBIX TEXHOJIOTHH B (heliepaibHOM
TOCYIapCTBEHHOM OIOPKETHOM 00pa30BaTeIbHOM YIPEXICHUH BRICIIETO 00pa3oBanms «UemsIOMHCKUH rocynapCcTBEHHbBIH
YHUBEpPCHUTETY, «I1070kKEeHUs 0 mOpsIKe 3aueTa 00yIaroMUMUCS IO OCHOBHBIM ITPO(HecCHOHaIbHBIM 00pa30BaTeIbHBIM
mporpaMMam Boiciiero oopasosanus B ®I'bOY BO «Uenl V» pe3ynbTaToB OCBOCHHUS B OPTraHU3AIUAX, OCYIIECTBISIONINX
00pa30BaTeNbHYIO AATEILHOCTD, YUCOHBIX IPEIMETOB, KYPCOB, JUCITUTLTHH (MOJIYIICH ), MPAKTHK, JOTOTHUTEILHBIX
00pa30BaTENFHBIX MPOTPAMM) MTOCPEICTBOM JIEKTPOHHON HHPOPMAITMOHHO-00pa30BaTENBFHON CPEIIbI

®I'BOY BO «Uenl Vy». B HCKIIOUMTENBHBIX ciTydasx (Gopc-Maop U T.I1.) IPU peain3alidi 00pa30BaTeIbHON AeATEILHOCTH
¢ npumenerreM D0, JIOT MoryT IpuMeHATh KOMITOHEHTBI, HE BXOJIAIINE B EPEUeHb AIEKTPOHHON HH)OPMAITHOHHO-
00pazoBaTeNBHOM CpeIbL.

10. CHEIIUAJIBHBIE YCJIOBUSI OCBOEHUSA JUCIUITIJIMHBI OBYYAIOINIUMUCS C
HHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMM 310POBbA

OcBoeHHE IUCIUIUIMHBI HWHBAIMAAMH W JIMIAMH C OTPAaHWYCHHBIMH BO3MOXKHOCTSMH 3IOPOBBS OCYIIECTBIAETCA C
UCIIONIb30BAaHUEM CIEIHATbHBIX TEXHUYECKHX CPEICTB U HH(POPMAIMOHHBIX TEXHOJOTHUH, IPEeJOCTaBIIEeMBIX PecypcHBIM
y4e0HO-METOJUYECKUM ILIEHTPOM IO OOYYEHHIO MHBAIUIOB M JIUI C OTPaHMYEHHBIMHU BO3MOXHOCTSIMH 310poBbs Yenl'V mo
3ampocy oOydaromerocst (MOOWIBHBIC CHEIMAJbHBIE TEXHWYECKHE CPEICTBA JUIS JIMI C HApYMICHUSMH 3pEHHI H C
HapyIIEHUEM CIIyXa, ACCHCTUBHBIC MH()OPMAITHOHHBIC TEXHOJIOTHH).

ITpu HeoOXoaMMOCTH I OOYJAIOIIMXCA C HApYIIEHUSIMU 3pEHHs Ha pabodnmx MecTaxX AN HMPOBEACHHS MPAKTUYECKUX WU
7Ta00PaTOPHBIX 3aHATUH yCTaHABIMBAaeTCsA CIELMAIBLHOE IPOrpaMMHOE obecriedeHne (IIporpaMMma pedeBOW HaBHTaIWy,
pedeBbIe CHHTE3aTOPHI, SKPAaHHbIE JIYITH).

B yueOHble ayguTopuu obecrednBaeTCs OECHPENSATCTBEHHBIH JOCTYm Ui OOYJaroIUXCs C HMHBAIUAHOCTBIO K C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMH 3J0pOBbsl. B Kaxaoi ayguropuu, rie oOydaroTcsi MHBAIUABl U JIUIA C OTPAaHUYEHHBIMU
BO3MOXKHOCTSIMH  3/IOPOBBSI, IIPEAyCMAaTPUBACTCA COOTBETCTBYIONICE KOJMYECTBO MECT JUI OOYJaIOIUXCS C y9eToOM
HapyILIEHUH UX 3J0POBbS.

Jlnis ocBOeHHs MUCHUIIIMHBI MHBAIHIAM M JIHLAM C OTPAHUYEHHBIMH BO3MOMKHOCTSMH 3[0pPOBbSl MPENOCTABISETCS AOCTYI K
MEYaTHBIM HCTOYHHMKAM, MMEIOMMMCS B HaydyHOW OmOimoreke Yenl'Y, ¢ mMOMOIIBIO CHEIMANbHBIX TEXHHYECKUX CPEACTB;
JIOCTYI C TIOMOIIBIO CIICIMANBHBIX TEXHHYECKHX W MPOTPAMMHBIX CPENCTB K 3JEKTPOHHBIM HCTOYHHKAM, IPEICTABICHHBIM B
(hopMe d1eKTpOHHOTO TOKYyMEHTa B (hoHIe HaydHOU OnbmnoTeku Yenl'Y win 21eKTpoHHO-ONOIMOTEUHBIX CUCTEMAX.
Y4ebHO-MeToAUYeCKHe MaTepHanbl Uil OOydaromMXCs U3 4YUCIa HHBAIKAOB M JIHMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSMHU
3II0POBBSI TIPEIOCTABIAIOTCS B (hOpMax, aJanTHPOBAHHBIX K OTPAHWYCHHSAM HX 3I0POBbS M OCOOCHHOCTSM BOCIIPHATHS
nHpopManuy.

Jlns MHBaNMUAOB M JHIl C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 3JOPOBbSI OCBOCHHE AUCLUILIMHBI MOXET OBITh YaCTUYHO HIIH
MOJHOCTBIO OCYIIECTBIEHO C UCMOIb30BaHUEM AUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTH.

IMpn mpoBemeHMM TPOMEXYTOUHOH AaTTECTAIlMH IO JUCIHUIUIMHE OOYJAIONMMCS C HHBAIMAHOCTBIO W C OTPaHWYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBBSI 00ECHEIMBACTCS 110 WX 3asABICHUIO NPEIOCTABICHHE B JOCTYHHOH (opMe B 3aBHCHMOCTH OT HX
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WHIVBHIYAIbHBIX OCOOCHHOCTEH HMHCTPYKIHMH O MOPSIKE MPOBEIACHUS MIPOMEXKYTOUYHON aTTECTAIlHH, OIEHOYHBIX CPENICTB U
BO3MOKHOCTH OTBETOB Ha 3a/aHus (IHMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE, MUCbMEHHO MmpudToM bpaiins, ¢
UCIIOJIb30BaHNUEM YCIIYT aCCUCTEHTA, YCTHO).

ITpn mpoBemeHWM TPOIEAYPH! OILCHWBAHUS PE3YNBTATOB OOyYeHHsS HHBAIMAOB W JIHI[ C OTPAaHWYCHHBIMHA BO3MOXHOCTSIMHU
30pPOBBSI TPEAYCMATPHUBACTCS HCIOIB30BaHME MpemocTaBleHHBIX YenlY wimm COOCTBEHHBIX TEXHHUYECKHX CPEJICTB,
HEOOXOIMMBIX MM B CBSI3M C HMX HWHIMBHIYalbHBIMH OCOOCHHOCTSIMH. I[Ipm HeoOXOOMMOCTM HMHBAaIMAaM M JIMLAM C
OTPaHWYCHHBIMH BO3MOYXKHOCTSIMH 3JIOPOBBS IIPEIOCTABIACTCS JOMOJHUTENBFHOE BpeMsl UIs MTOJTOTOBKHM OTBETa Ha 3aJaHWUS,
TpOIeypa OIICHNBAHUS PE3YIFTATOB OOYICHUS 0 AUCHUILTIHE MOKET IPOBOJUTEHCS B HECKOJIBKO JTAIOB.

© ®I'BOY BO «Henl'V»




06.03.01 buoaorusi, OIIOII Buosorus, PI1/] KuneTuka u TepMoauHaAMHKA

0M0JIOrHYeCKHX MpoleccoB, rog Haoopa 2025, popma o0ydeHus1 OUHas

[TpopexTop 1o yueoHoi padboTte yTtBepkaeHo 24.02.2025  A.A. CanamaroB

V4eHbIM COBETOM OHMOJIOTHYSCKOTO Q)aKYHBTeTa

[IpoToxou 3aceqanus Ne 6 ot 21.02.2025

[Ipencenarens YueHOro coBera

ounosornyeckoro (hakyJabTeTa COTJIACOBAHO J.C. CramkeBu4

3acenanuemM kadgeapbl paaMaMOHHONA OHOJIOT UM

[TpoTokoun 3acemanus Ne 7 ot 21.02.2025

3aBenyrommii kaheapoin COTJIACOBAHO A.B. AxkiieeB

ABTOp (COCTaBUTED) E.A. llInmkuna

Crpykrypa padoueil mporpaMmMsbl COOTBETCTBYeT npukasy pexkropa ®I'bOY BO
«Yeal'¥» ot «13» anpest 2021 r. Ne 247-1



