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1.I0EJIU U 3AJAYHU JUCLUITJIMHBI

Heab ocBoeHus aucuMIinHbl «MenunnHackas Onopusrka» coCTOUT B HOPMUPOBAHUH Y
00ydJaroumxcsi COBPEMEHHOTO HAyYHOTO MHPOBO33pPEHHUS, OCBOCHHME MMH OCHOBHBIX
TEOPETUUECKHUX MOJIOKEHUH OMO(DU3MKN KaK caMOCTOSATEIHHONW HAYKU, MPUOOPETCHNUE 3HAHUI O
(U3UKO-XMMHYECKUX TMPOIECcCax U MEXaHW3MaX, KOTOPhIE JIE)KAT B OCHOBE KU3ZHEIACATCIbHOCTH

OHMOJIOTUYECKUX OOBEKTOB.
[Ipu 3TOM 3a0auamu TUCUUIIINHBI SABJIAIOTCSA NPUOOPETEHHE HABBIKOB!

- BBISIBJICHHE €IMHCTBA B MHOTOOOpa3nu OMOJIOTHUECKUX SBICHUNA MYTEM PACKPBITHA
O0IIMX MOJIEKYJSIPHBIX MEXaHHM3MOB B3aUMOJCHUCTBUI, JIeKAlUX B OCHOBE OMOJIOIMYECKHX
IIPOLIECCOB,

-popMHpOBaHUE TNPEACTaBIEHUN O PErYIATOPHBIX MeXaHH3Max oOecledyeHus
FOMEOCTa3a KUBBIX CHCTEM, O MPUMEHUMOCTH 3aKOHOB TEPMOIAMHAMMKHU K OMOJOTMYECKUM
cucreMaMm; 00 OCOOCHHOCTSIX KHUHETUKM OWOJOTMYECKUX IPOLIECCOB; O MeXaHU3Max
TpPaHCIIOPTA BEUIECTB B KUBBIX OPraHU3Max; O MEXaHW3MaxX I'eHepaly OMOIOTEHIINAJIOB;

- TOJy4eHHE MPAKTUYECKMX HAaBBIKOB pPAa0OThl, OCBOCHUE OO0YYAIOIIUMUCS
OMO(U3NIECKUX METOJIOB aHAJIHM3a; CIIOCOOHOCTh PEIaTh ONPEIEICHHBIC NCCIIEA0BATEILCKIE
3aJjauyd,  yCTaHaBIMBaThb  IPUYMHHO-CIEICTBEHHbIE CBA3M B  (DYHKIMOHUPOBAHWUU
01000BEKTOB;

- YMETh ONpeAesiATh 3HepreTuyeckre 3((eKTbl peakiuil OMOJOTHYECKUX CUCTEM,
UCTIOJIB30BaTh (PU3UKO-XMMHUYECKHE METOBI B OMOJIOTHH;

- YMEHHE W HaBBIKM INPUMEHEHMs IIOJYYEHHBIX TEOPETUYECKUX U IPAKTUYECKUX
3HAaHUHM B MEJULIMHCKON U Hay4YHO-UCCIIEI0BATEIBCKON NEATEIIBHOCTH.

2. MECTO JUCLIMIIJIMHBI B CTPYKTYPE OBPA30BATEJ/IbHOM
ITPOTPAMMDBI

2.1. HucuunnuHa «MenunuHckass Ouodusnka» OTHOCUTCS K Oa3oBoil uvactu bioka 1
JIMCIMIUINHBL, UMEET TECHYIO CBSI3b C APYTUMHU AUCLUATIIIMHAMM.

2.2. B rabnuue mnpuBeNEHBl MTPEAUIECTBYIONIUE U  MOCIHEAYIOUIME JUCHUIUIMHEI,
HarpaBJeHHbIE Ha (DOpMUpOBaAHUE KOMIIETEHIUN TUCIUIUIMHBI B COOTBETCTBHUU C MAaTpPHIICH
komnerennuii OI1.

No

/i [IpenmecTByronme JUCUUILTHHBL [Tocnenyromme TUCIUTIITAHBI

1 dusnka Buorexnomorus




3. IIVIAHUPYEMBIE PE3YJ/IbTATbI ObBYYEHHUA

Ne Homep/ HaumMmenoBanue NHauKaTOpBI JOCTHKEHUA KOMIIETEHIIUH:
n/m | HHAEKC KOMIIETeHIHH
KOMIIETEHUM U (114 ee 4acTH)

1. 2. 3. 4.

1 VK-8 CriocobeH co31aBath U NAYK-8.1. Aranm3upyet ¢paKkTOpsl BPeJHOTO BIMSHIS HA
MOJJICP)KUBATh B ITOBCE- | KU3HEAESATEIBHOCTD JIEMEHTOB CPEbl OONTAHUS (TEXHU-
JTHEBHOH JKH3HU U B YECKUX CPENICTB, TEXHOJIOTHIECKUX TPOIIECCOB, MaTEpHa-
po¢eCCHOHANBHOM fes- | JIOB, aBapUITHO-OMIACHBIX XUMUYECKHX BEIIECTB, 3IaHUH U
TENBHOCTH O€30TacHbIC COOPY’KEHHH, TPUPOAHBIX ¥ COLUATBHBIX SIBICHUH)
ycnoBus JKU3HEAEs- UJIVK-8.2. Unentuduuupyer onacHsie 1 BpeIHbIC (ak-
TEJIBHOCTH IS CO- TOPBI B paMKaxX OCYLIECTBIISIEMOMN NEATEIIBHOCTH,
XPaHCHUS ITPUPOI- B TOM YHMCJIC OTPAaBJIAOIIHEC U BBICOKOTOKCHUYHBIC
HOM cpenbl, oOecrne- | BEIIecTBa, OMOJIOTUYECKUE CPEACTBA U PaIUOaK-
YCHUA YCTOP'I‘II/IBOFO THUBHBIC BCIIICCTBA
pa3Butus odmecrsa, | MJIYK-8.3. Pemaer npobieMsl, CBA3aHHbIE C
B TOM YHUCIJIC IIpHU HApYIICHUAMU TCXHUKU 0€30I1aCHOCTH U y4acT-
YI'po3€ ¥ BOBHUKHO- | BYCT B MEPOIIPUATHIX 110 IPCAOTBPALLICHUIO
BCHHUH qpe3BLIan71— ‘Ipe3BLI‘laﬁHBIX CI/ITyaHI/Iﬁ Ha pa60qu MCCTC
HbIX cutyaruil u Bo- | MJIYK-8.4. Pa3zbsacHseT npaBuia noBeaeHus pu
CHHBIX KOH(bJ'II/IKTOB BO3HHMKHOBCHHH tlpeBBI>I‘la.I‘/'IH]E>IX CI/ITyaI_II/Iﬁ Ipu-

POIHOI0O ¥ TEXHOTCHHOT'O IPOUCXO0XKIACHUA, OKa-
3bIBACT IICPBYIO ITIOMOIIb, OITNCHIBACT CIIOCOOBI
y4aCTHUs B BOCCTAHOBUTEIbHELIX MEPOIPUATHAX.

2 VK-1 CnocobeH NJIYK-1.1 Ananusupyer npoGIeMHy 0 CUTYAIUIO KaK
OCYIIECTBIIATh CHCTEMY, BBISIBIISISI €€ COCTABIISIOIINE U CBA3H MEXILy HUMH.
nouck, kpurndeckuii | MAYK-1.2 Onpenenser npoGenst B nndpopmanuu, Heodxo-
AaHATH3 ©  CHHTE3 JIUMOM TSI pEIIeHuUs] TPOOJIEMHON CUTYaINH, U TIPOSKTUPY-
uHbopMAITHH, €T MPOIECCHI IT0 UX YCTPAHEHUIO.

[IPUMEHSTH NJIYK-1.3 Kpurnuecku oueHnBaer HAJIEKHOCTE HCTOYHH-
. KOB MH(OpManuy, paboTaeT ¢ MPOTHBOPEUNBOIl HHPOpMa-

CUCTCMHBIN  TIOAXOX | yyeit u3 pasHbIX HCTOYHHKOB.

1A peUICHUA | JI]YK-1.4 Pa3pabaThiBaeT U COJEPKATENHLHO apTyMEHTH-

MMOCTABJICHHBIX PYeT CTpaTeruo penieHus npoOIeMHON CUTYyalluu Ha OCHO-

3aja4

BE CUCTEMHOT'0 U MCKANCHUIIJIMHAPHBIX MMOAXOA0B.




4. CTPYKTYPA U COAEP?KAHUE AUCLUIIJIMHDbI

4.1. O’ bEM AU CHOUIIJIMHBI U BUAbI PABOTbI

Bup yueoHoii padoThl Bcero yacos CemecTpbl
Neq
Yacos
1 2 4
AyauTopHasi KOHTaKTHasi pabora (Bcero) 72 72
B Tom uuce:
Jlexmmm (JI) 18 18
[Tpaktiueckue 3ansatus (I113)
JlabopaTopHbIil MPaKTUKYM 54 54
KonrakTHas BHeaynuTopHas padora, 6 2 2
MoM Yucie: MHANBUIYaJIbHbBIE U TPYIIIOBBIC
KOHCYJIbTAIlUU
CamocrosiTe/ibHasi padoTa 00y4yalonerocs 34 34
(CPO) (Bcero)
Ioozomoska k rabopamophvim 3ausmusm (J13) 12 12
Tloozomosxa k mexywemy koumponio (I1TK) 6 6
Iloozomoska xk npomescymounomy konmponio (I111K) 4 4
Ilpopabomxka nexyuii 12 12
IMpomexyTounasi | sx3ameH (D) 2 (36) 2 (36)
arrecTaums B TOM 4YHCJIE:
[Ipuem 3k3., yac. 0,5 0,5
Koncynpranus, yac. 2 2
CPO, uac. 33,5 33,5
3auer (3) , B TOM 4ncie 3
IIpuem 3auera, yac 0,3
HUTOIO: Yacos 144 144
Obmas 3a4. e/l 4 4

TPYAOEMKOCTh




4.2. COAEPKAHUE AUCHUII/INHbBI

4.2.1. PaspeJibl (TeMbI) AMCHUIIMHDI, BUAbI Y4€6HOM JeATeTbHOCTH U GOPMbI KOHTPOJIS

Ne Ne HaumenoBanue pasaesia (TemMbl) Buabl yueOHol DopMbI
n/ | cemec AUCHUTLIUHBI AeATeJIbHOCTH, BKJIIOYAs TeKylleil u
n Tpa CaMOCTOSITEIbHYIO NPOMEKYTOYH
padoTy o0y4yammxcsi | oil aTrecTanuu
(B yacax)
J | JI | 113 | CP | Bce
P O | ro
1 2 3 4 |'5] 6 7 | 8 9
1. 4 Kuneruka Oouonoruueckux | 2 8 6 | 16 | TecToBbIii
IIPOLIECCOB KOHTPOJIb,
2. 4 TepmoauHaMuka OHOJOrMYECKUX | 4 8 6 18 | ycTHBIi ompoc,
HPOIECCOB peleHue 3a1ad.
3. 4 MonekynsipHas 6nodusmnka 2 8 6 | 28
4, 4 buoduznka memOpan 2 8 4 | 14
5. 4 buodusuka penenmmn 2 8 4 | 14 | recroBslit
6. 4 buoduzuka dorodbmonornueckux | 2 6 6 | 14 | KOHTPOTE,
YCTHBIH ompoc,
[poLicccoB peleHue 3a1ad.
7. 4 Pannanmnonnas ouodusuka 4 8 4 16
8. 4 Bueayauropnas KOHTAaKTHAas 2 | MHOUBHUYAJIbH
paborta bIe U
IpyIIIOBbIE
KOHCYJIbTal[u1
12. 4 [IpomexyTouHas aTTecTanus 36 | Dk3ameH
13. 4 Hroro 3a cemectp: 18 | 54 34 | 144
4.2.2. JleKIMOHHBINA KypC
Ne | HaumenoBaHue HanmenoBanue Coaepixanue JIeKIMU Bcero
n/ pasjiena TeMbl JIEKIHHU 4acoB
n AUCHUTLINHBI
1 2 3 4 5
Cemectp 4
1. | Kunertuka Beenenue. [IpenmMer u 3amgaun  OUMOPU3KKH. 2
ouonornueckux | buodusuka Kak | buomornueckue u  puU3NYECKUE
MIPOLIECCOB HayKa. Kuneruka | mpouieccbl M 3aKOHOMEPHOCTH B
OMOTOTHYECKHIX YKUBBIX cUCTEMax.
MIPOLIECCOB MeTtononornyeckue BOIIPOCHI
Kunernueckue onodusuku. Hctopuss pa3BuUTHS
pacy€THBIE CXEMBI U | OT€YECTBEHHOMN onou3uKy.
Mozaenu opraHoB U | COBpeMEHHbIE  HampaBjieHUS B
CHUCTEM. ouodusuke. [IpuknanHoe 3HaueHUE
OMO(HU3HKHY.
OcHOBHBIE 0COOEHHOCTH KHHETUKU




OHMOJIOTUYECKUX MIPOIIECCOB.
Omnucanue ITUHAMUKHA
OMOJIOTMYECKHX  IPOILIECCOB  Ha
SI3BIKE XUMUYECKON KMHETHUKH.

MPEACIICHUC KOOpAUHAT TOYKH

OTHOCUTEJIBHO HEIOJBIIKHOM U
JOKAJIbHBIX ~CHUCTEM KOOpJMUHAT.
Marpuisl nepexona. OgHOPOIHBIE
cuctembl koopauHat. IIpaBuna 3a-
JIaHus cucteM kKoopauHat. Ompe-
JICJICHUE JIMHEHHBIX CKOPOCTEU U
YCKOpEHUH 3BEHbEB OHONIOTHYE-
CKOoll Mozenud. MogenupoBaHue
JIBHJKCHHUS HIDKHEH KOHEYHOCTH B
CTaJMU OMOPbl U BEPXHUX KOHEY-
HOCTEH Kak TpPEX3BEHHOTO MaHH-
nyssitopa. opmyna Pogpuro.

TepmoanHamuka
OHMOJIOTHYECKUX
MIPOIIECCOB

Beenenue B
TEPMOJIMHAMUKY
OMOJIOTMYECKHUX
MIPOIIECCOB

[Ipenmer u 3axa4n GMOIOTHUECKON
TepMoiuHamuku. Kparkue
HCTOPHUUYCCKUC CBCACHUA O
mucnuruinae. [Ipenmer u 3agaun
aucuuiuHel. [Topsaaok nzydenus
TUCHUTUTHHBL. OTYETHOCTD.
Jlureparypa.

TepMoarHAMUYECKHE CHCTEMBI, HX
kinaccudukanus. OcobeHHOCTH
YKUBBIX OPTraHU3MOB KaK
TCPMOANHAMHNYCCKUX CUCTCM.
TepMmoannamMuyeckue GyHKIHIH,
IIPUMEHSIEMBIE IIPU AHAJIU3E
OHMOJIOTHYECKHUX MPOIECCOB.

TepmonnHamuka
cuctem. 1 n 2
3aKOHBI
TEPMOJUHAMUKU

[IepBblil 3aKOH TEPMOAVMHAMUKH B
OuoJ0THH. DKCIEPUMEHTATBHOE
JIOKa3aTeIbCTBO €ro
MPUMEHUMOCTH K KUBBIM
CHCTEMaM C MOMOIIILI0 METO 1A
KaJiopuMeTpuu. 3akoH ['ecca kak
cleacTeue 1-ro 3akoHa
TEPMOJIUHAMUKH, €T0
MIPUMEHUMOCTB K OHMompoIieccaM u
MPAaKTUYECKOE 3HaueHue. Bropoii
3aKOH TEPMOJMHAMUKH B
ouosnorun. CTanoHapHOe
COCTOSTHUE OTKPBITBIX CUCTEM, €T0
CXOJICTBO U OTJIUYHS OT
TEPMOJMHAMUYECKOTO PAaBHOBECHSI.
W3MeHeHne SHTPOITUU U CBOOOTHOM
SHEPTHUH B OTKPBITHIX CUCTEMAX.
JlokazarenbCcTBO MPUMEHUMOCTH 2-
ro 3aKOHa TEPMOJANHAMHKHU K
ounocuctemam. [TpuHImT
MHHUMYMa PUPOCTA SHTPOITUH
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(Teopema IIpuroxuna). YcioBus
repexo/ia )KUBbIX CUCTEM Ha HOBBIM
CTAllMOHAPHBIN YPOBEHb.

Y CTON4YMBOCTD CTALIMOHAPHBIX
coctossHMil. TepmMonHamMuKa
CHCTEM BJIaJIM OT PaBHOBECHUSI
(HeNMMHEHAsS TEPMOIUHAMUKA); €€
OCHOBHBIE YEPTHI.

MonekynapHas
ouodusnka

[IpocTpancTBeHHAs
KOH(HUTypamnus
HOJMMEPHBIX
MOJIEKYIL.

OcoGenHoctu ouormnonu-
MepHOH MoJekynbl. CraTucTuye-
CKasi MoJieslb OMOIMOIMMEPHOM MO-
JEeKylbl U €€ DHTPOIUNHBIE CBOU-
ctBa. CBOICTBA KECTKOW MOJIEKY-
Jbl. DHTPONMUMHBIA XapakTep yH-
pYrocTd HACAIBHOIO raza M Kay-

qyKa

O0BEMHOE
B3aHMMOICHCTBHE u
repexo;t riodyna-
KJIyOOK.

B3auMopeiicTBus aToMoB U MoJie-
Kyn B Ouononumepax. Knaccudu-
KalMs B3auMOJEUCTBUI. XHUMUYeE-
CKHE B3aUMOJCHCTBUS; (KOBAJICHT-
HOE, HMOHHOE, JIOHOPHO-
aKIIENITOPHOE, METaJTInYeCcKast
cBs3b). Ban-nep-BaanbcoBbl B3au-
MOJEHCTBUS: OPUEHTALlMOHHOE,
MHIYKIMOHHOE U JUCIIEPCUOHHOE
B3aUMOJICHICTBHE. Bonoponnas
cBsa3b. OOBEMHBIE  B3anMMOJIEN-
CTBUS. OHepreTuyeckas OILIEHKa
B3aMMOJICUCTBUN

buoguzuxa
MeMOpaH

dusmnko-
XUMHYECKHE
CBOMCTBaA
OMOJIOTHYECKUX
MeMOpaH.

MonekynsipHasi opranusanusi Ouo-
JOTMYECKUX MeMOpaH.
MemOpaHHBIM  TpaHCHIOPT — Belle-
CTBa.

HNonHOE paBHOBECHE Ha TpaHUILE
pazznena a3. [IBoiiHoi 3nekTpuye-
CKui cioil. J[oHHa- HOBCKOE paB-
HOBECHE.

TpaHCcHOpT BEIIECTB Yepe3 JIMMUA-
HbIE MEMOpaHBI.

Mopenn akTUBHOIO TpaHCIOPTA
NOHOB. buonormyeckue noreHuua-
bl Bo30ynuMbIX TkaHed. Iloren-
ouaj geiCTBHA.

Pacnpoctpanenue MOTeHIMana
JecTBUSL MO BO30YIUMBIM BOJIOK-
HaM.

KabGensHoe
ypaBHEHHE
MeMOPaHHOTO
MOTEHIIHANIA.

TUIS

HuddepenunansHoe ypas-
HEHHE HEPBHOIO UMITYJIbCA. 3aBH-
CUMOCTh JIEMOJISIPU3YIOILErO  IO-
TeHOHala OT paccrosHusa. Komn-
CTaHTa JUIMHBI HEPBHOTO BOJIOKHA
U CKOPOCTb paclpOCTpaHEHMsl IO-




TEHI[MaJla KaK OTHOIICHUS PacCTO-
SHUSI IO TOYKH TMOJIAPU3AIMU KO
BPEMEHHM pa3BUTUS TOTEHIHaia
neicTBus. XapaKTepHble OCOOEH-
HOCTH PacHpOCTPaHEHUSI HEPBHOIO
UMITYyJIbCA: W3MCHCHHE JIHAMETP
BOJIOKHA, BETBJICHUE BOJIOKHA, pac-
MPOCTPAHECHUE UMIYJIbCa B Iy4YKe
HEPBHBIX BOJIOKOH.

CKOpoCTh TPOBEACHUS HEPBHOIO
umnynesca. IlaccuBHoe pacmpo-
CTpaHEHHUE TIOTEHIMAIa TI0 HEPBY.
Mopenu kabenbHBIX YpaBHCHHM

buoduszuka
pereniuu

buodusuka pernenimy

I'opmonanpHas penenims. O0mnme
3aKOHOMEPHOCTH B3aUMOJICHCTBUS
JUTaHJ0BB penentopamu. Poip
CTPYKTYpHI IJIa3MaTHYECKOM
MeMOpaHbI B MPOIIECCE Mepeadn
TOPMOHAJILHOTO CHUTHAIA.
Penienrop-onocpe1oBaHHbBIN
BHYTPUKJIIETOYHBIA TPAHCIIOPT.
[IpencraBieHust 0 HUTOIIIA3MEHHO-
SIIEPHOM TpaHcIopTe. MeTo bl
UCCJICJIOBAHMSI TOPMOHAIIbHBIX
penienitopoB. CeHcopHasi peLemnuus.
[IpoGnema conpsiKeHUsT MEXIY
MEPBUYHBIM B3aUMOJICHCTBUEM
BHEIITHETO CTUMYJIA C
PELeNITOPHBIM CYOCTpaTOM U
reHepanueil perenTopHoro
(TeHepaTOpHOI0) MOTEHITHAA.
OO6mue nmpeacTaBiIeHUs O
CTPYKType U QYHKIINH
peLEenTOPHBIX KJIETOK. MecTo
PELeNTOPHBIX MPOIIECCOB B paboTe
ceHcopHbIX cuctemM.Doropenentusi.
CtpoeHue 3puTeaIbHON KIETKH.

buoguzuxa
(hoTobuoIOorNYe
CKHX TPOIIECCOB

Mexanu3msl
TpaHchopManuu
DHEPTUU B
HNEPBUYHBIX
($hOTOOHMOTOTHIECKUX
nporeccax.

BzanmoseiicTBrie KBAHTOB C
Monekynamu. [lepBudnbie
(hoToxummuueckue

peaki. OCHOBHBIE CTAUH
(hOoTOOMOIOTHYECKOT O MTpOoLecca.
MexaHu3Mbl (HOTOOHOIOTHIECKUX
1 GOTOXUMHUECKUX CTAIUH.
Kunetnka poTobronornyeckux
npoueccoB. [IpoGnemsl pa3aeneHus
3aps10B U IIEpEHOCa JIEKTPOHA B
MEPBUYHOM (POTOOHOTIOTHUECKOM
npouecce. Poib 3ekTpoHHO-
KOH(OpMAaIIMOHHBIX
B3aUMOJCUCTBUM.

10.

Pagnanunonnas

Nonnsupyromue

Bubl HOHU3UPYIOMMX H3TYYCHUH,




onodusnka

HU3TYy4YCHUSA, UX
XapaKTCPUCTHUKA,
JO3UMETPHUSA U
J030BbIC BCJIMNYMUHBI

ux sHeprus. JluneiitHas nepegaya
SHEPIruM U3Ny4eHUsl. AKTUBHOCTh
panuonykiuaa. Jloza usnyyeHusl.
Metobl JO3UMETPUH.
DddexTrBHAsA 1032 00TyUCHHUS.
Oxuaemble UHIUBUAYATbHbBIC
no3bl. Konnenuus pucka
00TydeHHSI.

11. [Tornomenue DJIEKTPOMArHUTHBIC U3TYUEHUS U 2
SHEPTruu OJIs1 B IPUPOJIE, TEXHUKE U KU3HU
MOHU3HPYIOLIUX yenoBeka. Obmas ¢puznueckas
U3ITYy4CHHI XapaKTEePUCTUKA HOHUZUPYIOIIUX U
[IpocTpaHCTBEHHOE | HEMOHU3HUPYIOUIUX U3IyYEHUH.
pacmnpeneneHue 'amma- 1 peHTreHOBCKUE JTyUH.
MOHOB PentreHocTpykTypHbIil aHau3,
Jy4eBast yIbTPaMUKPOMETPHS,
paanaliMOHHO-XUMUYECKHE
MeToabl. Pagnodactorer: CBY,
YBY, BY HY. MukpoBosnHoBas
CHEKTPOCKOIHUS, CIIEKTPOCKOIHUS
OIIP, AMP, nusnexkrpudeckas
CHEKTPOCKOIHUS, METOIbI
3JIEKTPONPOBOAHOCTH.
Wroro yaco B cemecTpe: 18




4.2.3. JJaGopaTOpHbIA NPAKTHKYM

Ne
n/
n

HaunumenoBanue
pa3aeaa
JTUCIUIIINHDI

HaumenoBanue
J1a00paToOpHOro
3aHATUSA

Coaepixanue J1a00paTOPHOIO
3aHATHSA

Bcero
JacoB

1

2

3

4

Cemectp 5

1.

Kunerunka
OMOJIOTHYECKUX
NMpoIeccoB

BBenenue.
buodusuka
HayKa.

KakK

[Ipenmer wm 3a1a4u Oonodu3nKy.
buonorudeckne u pu3ndecKue MpoIecchl
¥ 3aKOHOMEPHOCTH B JKUBBIX CHUCTEMaX.
MeTononorudyeckue BOIIPOCHI
OMO(pU3HKH. Hcropus pa3BUTHS
OTEUYECTBEHHOM onohu3uKy.
CoBpeMeHHBIC HaIpaBJICHUS B
oumodusuke. llpuxknagHoe  3HaUeHHE
OMO(PU3HKH.

Kuneruka
OHMOJIOrNYECKUX
MIPOIIECCOB

OCHOBHBIE  OCOOEHHOCTH  KHHETHKH
Ouosornueckux mporeccoB. OnucaHue
JUHAMHUKH OHMOJIOTMYECKHX IIPOLIECCOB Ha
SI3BIKE XMMUYECKON KHHETHKH.

Kunernueckue

paC‘{éTHHe CXEMBI N
MOACIIM OpPraHoB U

CHCTCM.

OnpeneneHre KOOpAMHAT TOYKH
OTHOCHUTEIIbHO HETOABIKHON M JIOKAJb-
HBIX CHCTEM KOOpAMHAT. Marpuipl Ie-
pexona. OTHOPOJHBIE CHUCTEMBI KOOPAHU-
Hat. IIpaBuna 3aganus cucreM Koopau-
HaT. OnpezeseHne JIMHEUHBIX CKOPOCTEN
U YCKOPEHHUH 3BEHbEB OMOJOTHYECKON
Mozenu. MonenupoBaHue  JIBUKEHUS
HUKHEH KOHEYHOCTU B CTAaIUU ONOPHI U
BEPXHUX KOHEUYHOCTEH KaK TPEX3BEHHO-
ro manumnysisitopa. @opmyna Ponpuro.

MexaHuuecKue
CBOMCTBaA
OMOJIOTHYECKUX
TKaHEH.

YCTaHOBKM [UIsI  UCCIIEOBaHUS
CBOMCTB TKaHEW, JuarpaMM Hamnpsbke-
Huil. KpuBble pacTsHKeHUN U UX ylpyrue
Mozenu. HampspkeHus B ceueHuu 00-
pasua. Ilpubopsl ans  ompeneneHus
TBEPAOCTH  BELIECTBA. JACTHUYHOCTb.
Hedopmarus.

Tkanu 6Mo10rHYecKUX 00BEKTOB.
Koctn m xoctHble TKaHu. OCHOBHBIE
dbyHKIIMHM, CcOCTaB, CTpoeHue, (usnde-
CKHE CBOMCTBAa. AHM30TPOIHOCTH KOCT-
HBIX TKAHEH.

Cesazku u cyxoxunus. CoctaB U CcTpoe-
Hue. Pusnueckue cBOMCTBA. AKKYMYIIH-
poBaHue (3amacaHue) SHEPrHH MpU Je-
(hopMUPOBAHHOMN CPEJIbl B CYXOKUIHSIX U
JUIMHHBIX KOCTSIX.

XpsimeBble TKaHW. |'MamuHOBBIE, 3a-
CTHYHBIE U BOJOKHHUCTHIE Xpsimu. CocTa
u ctpoeHne. Pru3ndeckne CBONCTBA.

TepmoauHamMu
Ka

Bsenenue B
TEPMOJIMHAMUKY

[Ipenmert u 3agauu OUOTOTHYECKOMN
TepMOAMHAMHKH. KpaTkue ncropudaeckue




OHOJIOrHYeCKUX
NMpoueccoB

OMOIOrNYECKUX
MIPOLIECCOB

cBefeHus o nucuuruinge. [Ipenmer u
3a/1aud JUCHUIUTUHBL. [Topsaok nzydenus
muctuminHel. OtduetHocTh. Jluteparypa.
TepMouHaMUUECKUE CUCTEMBI, UX
knaccudukanus. OCOOEHHOCTH JKUBBIX
OpPraHU3MOB KaK TEPMOJAMHAMUYECKUX
cucteMm. TepMmoanHamMmuyeckue GyHKIUH,
MIPUMEHSAEMbIC TTPU aHAIIU3E
OHOJIOTMYECKHUX MPOIECCOB.

TepmonnHamuka
cucteM. 1 u 2
3aKOHBI
TEPMOJIMHAMUKHI

IIepBblil 3aKOH TEPMOAVHAMUKH B
Ouosioruu. DKCIEepUMEHTAIBHOE
JI0Ka3aTeNIbCTBO €r0 MPUMEHUMOCTH K
YKUBBIM CUCTEMAaM C ITOMOIIBI0 METO1A
KasopumeTpuu. 3akoH ['ecca kak
CJIEICTBUE 1-r0 3aKOHA TEPMOJMHAMUKH,
€ro NpPUMEHUMOCTb K OuornporeccaM u
IIPAKTUYECKOE 3HaYeHHuEe. BTopoii 3aKoH
TEPMOJAMHAMMKYU B OUOJIOTUH.
CrannoHapHOE COCTOSIHUE OTKPBITHIX
CHUCTEM, €ro CXOACTBO U OTINYHUS OT
TEPMOAMHAMHYECKOIO PABHOBECHS.
N3menenue sHTponuK U CBOOOAHOMN
9HEPrUU B OTKPBITHIX CUCTEMAX.
Jloka3aTesnbCcTBO NPUMEHUMOCTH 2-TO
3aKOHA TEPMOAMHAMUKYU K OMOCHCTEMAM.
[IpuHIMI MUHUMYyMa IPUPOCTA
sHTponuH (Teopema [Ipuroxkuna).
VYcoBus nepexoa JKUBbIX CUCTEM HA
HOBBIM CTALIMOHAPHBIN YPOBEHD.

Y CTONYMBOCTh CTALIMOHAPHBIX
cocrosgHuil. TepMoarHaAMHUKa CUCTEM
BJIaJIM OT paBHOBECHS (HEIMHEWHAs
TEPMOJIMHAMHKA); €€ OCHOBHBIE YEPTHI.

IIpumeHeHne
TEPMOJUHAMUKH B
OMOJIOTHH.

Pacuer TepmoauHamMuueckux QyHKIUN U
SHEepreTudeckux 3(hHeKToB XUMHUUECKUX
peakuuii B 6uocuctemMax (3HTPOIHUH,
SHTAJIBIIMU, CBOOOTHOM SHEPTHUH,
KO2(DPUIIMEHTOB TTOJIE3HOTO NEUCTBUS
MeTaboIuecKux HuKiIoB). CBoOOHAS
sueprus ['enpmroneiia u ['mb0ca.
W3meHeHne cTangapTHON CBOOOAHOM
SHEPrUuU ¥ KOHCTAHTa PaBHOBECHSI.

MouJekynsipHast
onopusuka

ITpocTpancTBEeHHAs
KOH(Uryparus
MIOJINMEPHBIX
MOJIEKY.

OcobeHHocTH OMOIOIMMEPHON MOJIEKY-
nbl. CTatucTUyecKass MOellb OWOmNoJu-
MEpPHOW MOJIEKYJIBI U €€ DHTPONUNHBIE
cBorictBa. CBONMCTBAa KECTKOM MOJEKY-
Jbl. DHTPONUNHBIA XapaKTep yNpyrocTy
UJeaJIbHOTO raza U Kaydyka

O0BEMHOE
B3aNMOJIEHCTBUE u
Mepexon rinoOyna-

KJITYyOOK.

Bzaumooeiicmeus amomos u monexyn 8
ouononumepax. Knaccudukauus B3au-
MojeucTBuil. XUMHUYECKHE B3auMOAeCi-
CTBHSI; (KOBAJEHTHOE, HOHHOE, JOHOPHO-



http://zodorov.ru/avarii-na-kommunalenih-sistemah-jizneobespecheniya.html

10.

METaJUTMUeCKasi CBS3b).
Ban-nep-BaanbcoBel  B3aMMOAEHCTBUSA:
OPHUEHTAIIMOHHOE, HWHAYKIIMOHHOEC U
JIUCIIEPCUOHHOE B3auMojencTeue. Bo-
nopoaHast cBsi3b. OObEMHBIC B3aUMOIEH-
CTBHUSI. DHEpreTUdecKas OlleHKa B3auMO-
IECUCTBUH.

aKIENTOPHOE,

Kondbopmarmonnast
SHEPTHUs u
MIPOCTPAHCTBEHHAS
OpraHu3aIus
OEIKOB.

[TonumepHble 1EMM W OCOOCHHOCTH
cTpoeHust OenkoBoil MoJekynbl. [lem-
TUAHAs CBs3b U €€ ocoOeHHOCTH. [ToBo-
poTHas wu3oMeTpus n-Oyrana. BeposT-
HOCTHOE oOIlpeneicHne KoHdopmanuu
MOJIEKYJbI.  BBICOTBI  MOTEHIMATBHBIX
OapwepoB. Kougopmayuonnvie xrapmol
Pamauanopana. MatemaTuyeckue MoJie-
T CTpOeHUS W (PYHKIIHMOHUPOBAHUS
OHOIOJIIMMEPHBIX MOJIEKYII.

Cocmosinue 600bl u 2uopoghodHble 83aU-
modeticmeusi 6 ouocmpykmypax. Oco-
OeHHOCTH cTpoeHHs BOJbl. CTpyKTypa
BOABI U TEPMOJMHAMHUYECKAs TEOPHS
YIOPSAOYEHHOCTH. Bzaumoneiicteue
MOHOB M MOJIEKyN ¢ Bojoil. Ctabunuza-
U CTPYKTYpPhl OCIKOBOW MOJICKYJIBI.
Omnenka ¢hopMbl TI00YIIBL.

11.

12.

buodpusuka
MeMOpaH

dusmnko-
XUMHYECKHE
CBOMCTBa
OMOJIOTHYECKUX
MeMOpaH.

MonexynspHas opraHu3anus OWOIOTH-
YecKux MeMOpaH. MeMOpaHHBII TpaHc-
nopt BemecTsa. MloHHoe paBHOBecue Ha
rpanune pasjena ¢as. [IBolHON siek-
TPUUYECKUN CI0M. JJOHHAHOBCKOE paBHO-
Becue. TpaHCIOPT BELIECTB 4epe3 JIU-
nuHble MeMOpaHbl. Mojieni aKTUBHOTO
TpaHCIOpTa MOHOB. buonorunueckue mno-
TEHIUAJIBI BO30yauMMBbIX TKaHeu. [loTeH-
nuan gaeiictBusa.Pacnpoctpanenue 1mo-
TEHIIMAaJIa ACUCTBUS MO BO30YIUMBIM BO-
JIOKHAM.

KaGenbHoe
ypaBHEHHE ISt
MeMOpaHHOTO
[OTEHLIMAJA.

JuddepennnansHoe ypaBHEHUE HEPB-
HOTO HUMITyJIbCa. 3aBUCUMOCTh JIETIONS-
PHU3YIOIIETO MOTEHIINANIa OT PACCTOSHUS.
Koncranra qiuHbl HEPBHOTO BOJIOKHA U
CKOPOCTh PacCIpOCTPAHECHUS MOTEHITHATA
KaKk OTHOUIEHUS PACCTOSHUS 1O TOUYKH
TOJISIPU3AIIAA KO BPEMEHU Pa3BUTHS T10-
TEHIMana JAEUCTBUSA. XapaKTEPHBIE OCO-
OCHHOCTH pacCIpOCTPAHECHUs] HEPBHOTO
HMMITYJIbCa: U3MEHEHHUE IUAMETpP BOJOK-
Ha, BETBJICHHE BOJIOKHA, paclpocTpaHe-
HUE UMIYJIbCa B MYyYKE HEPBHBIX BOJIO-
KOH.

CKOpOCTh MPOBEJECHUS HEPBHOTO HM-
nynbca. llaccuBHOE pacnpocTpaHeHue




13.

14.

NOTEHIMajIa 1Mo HepBy. Moaenu kabelb-
HBIX YPaBHEHUM.

3amaun
UCCIIE0OBAHNS
IIEKTPUYECKUX
IIOJIEW B OPTaHU3ME.

Onexmpuueckuti  Ounoav. Jlumonab B
JIEKTPUYECKOM TI0JIE. DJIEKTPUUECKOE
nonie aunons. [lonstHe o AUNOIBHOM
ANIEKTPUYECKOM TeHepaTope (TOKOBOM
nurione).  I[IpencraBiaenue 00  2k-
BUBAJICHTHOM 3JICKTPUYECKOM T'€HEpaTo-
pe opraHoB u TkaHeul. duznyeckue oc-
HOBBI AJIEKTporpaduu TKaHEW W opra-
HOB. [lpsmas u oOparHas 3amada 3JeK-
tporpadun. JIUMONBHBIA HSKBUBAJICHT-
HBIM 3JIEKTPUYECKHUI TeHepaTop cepala.
I'ene3 anekTpokapaIMOrpaMM B paMKax
MOJIEJI  JIUIIOJIBHOTO 3KBUBAJIECHTHOTO
AJIEKTPUYECKOTO TEHEepaTropa cepala.
@du3uyeckrue OCHOBBI BEKTOP- DIEKTPO-
Kapauorpadum.

ABTOBOJIHOBBIE
MIPOLIECCHI B
BO30YIUMBIX

cpenax.

AKTHBHO - BO30yIHMMBbIE Cpeapl M HX
CBOMCTBA. ABTOKOJICOAHUS U ABTOBOJIHBI
B OHOIIOTHYECKUX TKaHsIX. Pedpakrep-
HOCTb. YpaBHEHHE aBTOBOJIHBI. Marema-
TUYECKOE OIHMCAaHUE AaBTOBOJIHBL. Tay-
mozens Bunepa u Pozenbmora. OcHOB-
HbIE CBOICTBAa AaBTOBOJH. Llupkymsius
BOJIH BO30OYXJeHUsI B KoJblle. PeBepOe-
paTop B cpelie ¢ OTBEPCTHEM U HEOJIHO-
poxnoii cpene. CBolicTBa peBepbOepa-
TOpoB. Mojenu pacnpocTpaHeHHUs] BO3-
Oy>XIeHusi B cepaeuHoi Meime. TpaHc-
(dbopMaris puTMa BOJIH BO30YXKIECHUS B
cepaue. HenpepriBHAs IUPKYIISAIMS BOJIH
BO30YXKICHHSI B  MHOKapjae, peBep-
Oeparop.

15.

16.

buoduszuka
peuenuuun

buodusuka penenuuy

I'opmonanbHas penenims. O0rmiue
3aKOHOMEPHOCTH B3aUMOAECHCTBUS
JIMTaHJ0BB penentopamu. Pois
CTPYKTYPHI IJTA3MaTHIECKON MEMOpPaHbI
B MIPOLIECCE NEPEAAYN TOPMOHAIIBHOTO
cur”aia. Pernentop-onocpenoBaHHbIN
BHYTPUKJIETOYHBIN TPAHCIIOPT.
[IpencraBienus o0 NUTOIIA3MEHHO-
SIZIEPHOM TPAHCIIOPTE.

MeTtonabl
HCCIICIOBaHUS
TOPMOHAIBHBIX
pELEenTOpOB.

Cencopnas perenius. [Ipo6iema
COTIPSIKEHHS] MEXKTY IEPBUYHBIM
B3aMMO/ICHCTBHUEM BHEIITHETO CTHMYJIA C
PELENTOPHBIM CYOCTPAaTOM U TeHepaIuei
penenTopHoro (reHepaTOPHOTO)
notennuana. O0mue mpeIcTaBiIeHUs O
CTPYKTYpe U GYHKIIUU PEIIENTOPHBIX
KJIETOK. MecTO pelenTOPHBIX IPOIIECCOB
B pabOTE CEHCOPHBIX




cucrem. @oropeneniusa. CTpoeHue
3PUTEIBHOMN KIIETKHU.

17. | Bnopuszuka MexaHU3MBI B3anMoelicTBue KBaHTOB C
dboroduonoruy | Tpanchopmaru Monekynamiu. [lepBudnbie
eCKHX SHEpIuu B ¢dboTtoxummnueckue peakuu. OCHOBHBIE
NpoLeccoB MEPBUYHBIX cTaguu (pOTOOHOIOTHYECKOT0 IpoIiecca.
dboTobnonornyeckux | Mexanu3Mbl (OTOOMOIOTMIECKUX H
MpOoLECCax. dotoxummudeckux cranuii. Kunernka
(hoTOOMOIOTHYECKUX TIPOIIECCOB.
[IpoGnems! pazencHust 3apsI0B U
HepeHoca dJIeKTPOHa B IEPBUYHOM
(dhoTtobuonoruueckoM mporiiecce. Poib
ANEKTPOHHO-KOH(OPMALIMOHHBIX
B3aUMOJICVCTBUM.
18. buodusuka CrpykTypHasi Opranu3auus u
¢doTocuHTe3A. (GyHKIMOHHPOBAHUE
¢doTtocunTeTHUECKUX MeMOpaH. JIBa Tuma
NUTMEHTHBIX CHCTEM H J[BE CBETOBEIC
peakuuu. Opranuzanus u
(byHKIHOHHPOBaHUE (POTOPEAKIIMOHHBIX
neHTpoB. [Ipobaembl MEPBUYHOTO aKTa
¢dorocuHTEe3a. DIEKTPOHHO-
KOH(OpPMallMOHHbBIE B3aUMO/ICHCTBUA.
DoTOMHPOPMAIIMOHHBIHN NTEPEXO.
19. | Pagmanuonnas | Monusupyromue Bubl HOHU3UPYIOIUX U3ITYYEHUH, UX
onogusuKa U3JIyYCHHUS, UX sHeprus. JInHelHas nepenada SHEpruu
XapaKTepUCTHKA, U3Jy4eHusi. AKTUBHOCTb PaHMOHYKIIUA.
JIO3UMETpUs U Jlo3a nznmydenus. MeToapl T03UMETPUH.
JI030BbI€ BeMUYMHBI | D PeKkTUBHAs 1032 00IyUeHUs.
O>xuaeMble MHAWBHYaTbHEIE JTO36I.
Konnenuus pucka o61yyeHus

20. [Tornomenue DNeKTpOMarHUTHHIE U3JIy4YEHUs U TOJIS B
SHEpPIruu HpUPOE, TEXHUKE U KHU3HH YEJIOBEKA.
MOHU3HUPYIOLIUX O6mas ¢pusznueckas xapakTepUCTHKA
U3ITy4eHUI MOHU3UPYIOIMINUX U HEMOHU3UPYIOIUX
IIpocTpaHcTBEHHOE | M3IIy4eHUH. ['aMMa- U peHTT€HOBCKHUE
pacnpezneneHue JTy4d. PEHTT€HOCTPYKTYpHBIN aHaIuU3,
HMOHOB JTy4eBasTyJIbTPAMUKPOMETPHS,

panuaoOHHO-XUMUYECKHUE METO/IBI.
Pammouacrorei: CBY, YBY, BU HY.
MHUKpPOBOJIHOBAsI CLIEKTPOCKOMHS,
criekrpockonus JIIP, AMP,
JMRJIEKTPUYECKasi CIIEKTPOCKOIHS,
METO/IbI 3JIEKTPOIPOBOAHOCTH.

21. 3aBUCUMOCTD [IpuHIMI TONIataHus ¥ KOHLENIUS
OMOJIOTUYECKOTO MHUIIIEHEH. 3aBUCUMOCTH «103a-3(DPEeKT.
apdexTa oT KonnyectBeHHBIE 3aKOHOMEPHOCTH.
MOTJIOUIEHHOM 1036l | MaTemaTtuueckoe MOAeTMpOBaHNE
U3ITy4EHUs panuoOuonoruueckux 3¢pdextos (C. B.

Mamuxun). Kparkoe onucanue metona
MAaTeMaTUiICCKOTO MOACIINPOBAHUA U €O
npuMeHeHue B ononoruu. Crenudrka




MOJICIIMPOBAHUS B paIUaIlMOHHBIX
HCCICIOBAHUSIX. DBOIIONUS
MaTeMaTHYECKUX MOJENEH,
OIINCBIBAKOIIINX MHAKTUBAIIUIO
00JTydeHHBIX KJIeTOK. HekoTopbie
HETPAJULIMOHHBIE ITOAXOIbI K
MOCTPOEHHUIO PaTuOONOIOTHIECKUX
Mozeinen. [Ipumepsl nocTpoeHus
PanmoOHOIOTHYECKUX MAaTEMATHYECKUX
MOJEIICH.

22.

UTOro

54

4.2.4. [IpakTH4YeCcKMe 3aHATUS
(He mpeamonaraeTcs)




4.3. CAMOCTOATEJ/IbHAA PABOTA OBYYAIOIIEIrOCA

Ne n/m | HaumenoBanme pa3zaesna | Ne Bunn1 CPO Bcero
(TeMbl) TMCUMILUIMHBL | I/ 4acoB
1 3 4 5 6
Cemectp 4
1. Kunerunka 1.1. | [logroroBka OTBETOB Ha KOHTPOJIbHbIE 2
0MO0JIOTMYeCKHX BOIIPOCHI 10 TEME.
NnpoueccoB 1.2. | TlonroroBka pedeparon ¢ 2
HCII0JIb30BAHNUEM DJIEKTPOHHBIX U
MH(OPMALIMOHHBIX PECYPCOB.
1.3. | PaGora c muteparypoii. Pemenue 3amau 2
[ToaroToBKa K MpakKTUYECKUM 3aHATUSIM
2. TepMoauHaMukKa 2.1. | [loaroroBKa OTBETOB Ha KOHTPOJIbHBIE 2
0MOJIOrHYecKHX BOIPOCHI M0 TEME.
MPOoLEeccoB 2.2. | IlogroroBka pecdepaToB 2
HCII0JIb30BAHNUEM 3JIEKTPOHHBIX U
MH(OPMALIMOHHBIX PECYPCOB.
2.3. | Pabora c nmuteparypoii. Pemenue 3ama4u 2
[ToaroToBKa K MpakKTUYECKUM 3aHATUSIM
3.1 | IloaroroBka OTBETOB Ha KOHTPOJIbHBIE 1
BOIPOCHI 110 TEME.
Mouiekyasipuas 3.2 | lloaroroBka pedepaToB 1
OnousuKa HCIIOJIb30BAHNUEM DJIEKTPOHHBIX U
MH(OPMAIIMOHHBIX PECYPCOB.
3.3 | Pabora ¢ ntureparypoil. Pemenue 3agau 4
[loaroroBka K NpakTUYECKUM 3aHSATUSM
4.1 | IlonroroBka OTBETOB HAa KOHTPOJIbHBIE 1
BOIPOCHI 10 TEME.
Brodusika MemGpan 4.2 | IlogroroBka pedepaToB c 1
HCIIOJIb30BAHNUEM DJIEKTPOHHBIX U
MH(OPMAIMOHHBIX PECYPCOB.
4.3 | PaGora c nureparypoii. Pemenue 3anau 2
[loaroroBka K NpakTUYECKUM 3aHSATUSM
5.1 | [loaroroBka OTBETOB Ha KOHTPOJIbHbBIE 1
BOIPOCHI IO TEME.
Brogu3nka penenuun 5.2 | IloaroroBka pedepaToB 1
HCIIOJIb30BAaHUEM DJIEKTPOHHBIX U
MH(POPMALIMOHHBIX PECYPCOB.
5.3 | Pabora ¢ nuteparypoii. Pemmenue 3amau 2
[ToaroTroBKa K MPaKTUYECKUM 3aHSATHIM
6.1 [ToaroroBka OTBETOB HA KOHTPOJIbHbIE 1
Brodusika BOIPOCHI IO TEME.
6.2 | IloarotoBka pedeparos ¢ 1
¢oTodMoIOrHYECKHX
MCII0JIb30BaHUEM DJIEKTPOHHBIX U
NpoLeccoB
WH()OPMAITMOHHBIX PECYPCOB.
6.3 | Pabora c nuteparypoii. Pemenue 3anau 2

HOI[I‘OTOBKa K IIPAKTHUYCCKUM 3aHATHUAM




7.1 [ToaroroBka OTBETOB HA KOHTPOJIbHbIE 1
BOIIPOCHI IO TEME.
Pagnaumonnas 6uo- | 7.2 | [lonroroBka pedepatos c 1
(pusuka MCIIOJIb30BaHUEM JIEKTPOHHBIX U
WH(POPMAIMOHHBIX PECYPCOB.
7.3 | Pabora ¢ nuteparypoii. Pemenue 3anau 2
[ToaroToBka K MpakKTUYECKUM 3aHSTHSIM
Hroro 34

5. IEPEYEHb YYEBHO-METOAWYECKOI'O OBECHEYEHHWA AJIA
CAMOCTOATEJ/IbHOU PABOTbBI OBYYAIOILIIUXCA 110 JUCHUII/IMHE

5.1. MeTonnueckue yKazanus 1Jisl HOATOTOBKU 00Yy4alOIIMXCS K JIEKIHMOHHBIM 3aHATUIM

Jlexuus siBisieTcs: OCHOBHOM (popMoif 00ydeHus B BhICIIEM Y4eOHOM 3aBEJICHUU. 3amucu
JeKIMA B KOHCIIEKTAaX JOJDKHBI OBITh W30MpATEIbHBIMH, IOJHOCTBIO CIIEAYET 3aluChIBATh
TOJILKO OIpeneieHusa. B KOHCIEKTe PEKOMEHIYETCs IPUMEHATh COKpPAllCHHWE CJIOB, 4YTO
YCKOPSIET 3amuch. Bompockl, BO3ZHHUKAIOIIKAE B XOJAE JIEKLIHUH, PEKOMEHAYETCS 3allMChIBaTh Ha
HOJSX M T1I0CJI€ OKOHYAaHUS JIEKLMU OOpaTUThCA 3a Ppa3bsACHEHHEM K IpenojaBaTelio.
HeoOxonuMo axkTMBHO paldoTaTh ¢ KOHCHEKTOM JIEKLMH: IIOCJI€ OKOHYaHMs JIEKUHU
PEKOMEHYETCs IIEPEYUTATh CBOU 3aIIMCH, BHECTH IOIIPABKYU U JOIOJIHEHUS Ha MOJIAX.

PaboTa Haj KOHCIIEKTOM JIEKLIUU OCYLIECTBIISIETCS 10 ATaIlaM:

® [IOBTOPUTH U3YYEHHBIM MaTEpPHUaAI 10 KOHCIIEKTY;
® HENOHSTHBIC ITOJO0KEHHSI OTMETUTD HA ITOJISIX U YTOYHUTB;
e HEOKOHYEHHbIE (h)pa3bl, IPOMYLICHHBIE CJIOBA U JIPYrHMe HEAOYETHl B 3aMUCAX YCTPAHUTH,

MOJIb3YSCh MaTepuataMy U3 yueOHUKA U APYTUX UCTOUHUKOB;

® 3aBEpIIUTh TEXHHYECKOEe OPOpMIICHHE KOHCIEKTa (TOAYEpKUBAHNUS, BbIIEJICHNE TJIaBHO-

IO, BBIZICTICHUE PA3/IeNI0B, MOAPA3/ENOB U T.II.).

5.2. MeTonnueckne yKazaHnus Il HOATOTOBKU 00YUYaIOIIMXCSH K MPAKTHYECKUM 3aHATHAM

[Ipy noOArOoTOBKE K TMPaKTUYECKHUM 3aHATHUSM CIEAYeT HCIOJIb30BaTh OCHOBHYIO
JUTEpaTypy M3 MPEICTABICHHOIO CHHMCKa pabodell mporpamme, a TakKe PYKOBOJCTBOBATHCS
MPUBEIECHHBIMU YKa3aHUSIMH.

OOyuaromiemMycst peKOMEHJIyeTcsl CIeAyIollas cXeMma IOATOTOBKM K IPaKTHUYECKOMY
3aHSTHIO:

e 1popaboTaTh KOHCMEKT JIEKIIHIA;

® [IPOAHATU3UPOBATH OCHOBHYIO M JONOJIHUTEIBHYIO JINTEPATYPY, PEKOMEHIOBAaHHYIO IO
U3y4aeMOMY pa3Jeily;

® [Ipu 3aTPYAHEHUSIX CHOPMYIUPOBATH BOMPOCH! K MPEMOAaBATEINIO.

5.3. MeToanuecKkue yKa3aHus 10 CAMOCTOSITeJIbHOM padoTe 00y4yaromuxcs

CamocrosarenbHass paboTra O0OyyaromMXCsl B paMKax M3y4eHHUS  JUCHUIUIMHBI
«MemunuHckass Ouodu3MKa» periiaMeHTupyercss oOmuM rpapukoM y4deOHOH paloThl,
IIPEyCMAaTPUBAIOLIMM IIOCEIIEHNE NPAKTUYECKUX 3aHATHI, BbINOJHEHWE 3anaHuil. [lpu
OpraHM3alil  CaMOCTOSITENbHOM paboThl Mo aucHumimHe «MeaunuHckas Ouodusnka
o0y4aroliemMy Cleayer:

1. BHuMaTenbHO U3yuydTh MaTepHabl, XapaKTEpU3YIOIME Kypc M TEMAaTUKY
CaMOCTOSITENIBHOTO U3YYEHHUS. DTO MTO3BOJIUT YETKO MPEACTABUTH, KaK KPYT U3Y4aeMbIX TEM, TaK




U TTyOUHY UX TIOCTHXKCHHSL.

2. CocraBuTh NOAOOPKY JIUTEPATYPHI, TOCTATOUHYIO ISl U3YUCHHS MPEAIaraéMbIX TEM.
B nporpaMme qUCHMIUIMHBI TPEACTABICHB OCHOBHOM U JOTIOJHUTEIBHBIN CIHCKH JINTEPATYPHI.
OHHM HOCAT PEeKOMEHATENbHBIN XapaKTep, 3TO 03HAYAET, YTO BCET/Ia €CTh JITepaTrypa, KoTopas
MOYKET HE BXOJUTHh B JIAaHHBIH CIIMCOK, HO SIBJISETCS HEOOXOAMMOW AJsi OCBOEHHUS TeMbl. [Ipu
3TOM CIIEYEeT UMETh B BUJY, YTO HYXKHA JIUTEPATypa Pa3IMYHbIX BUIOB: YUeOHUKH, YIeOHBIC U
y4eOHO-METOIUYECKUE MOCOOHS; IEPBOMCTOYHUKN, MOHOTpaduu, COOPHUKMA HAyYHBIX CTaTei,
nyOoaMKaluu B OJKypHAJlaxX, JIO00H SMIMPHYECKMH MaTepuall; CIpaBOYHas JHTEpaTypa —
SHIMKIIONIEJINH, CIOBAapH, TEMATUYECKHUE, TEPMUHOJIOTHUECKUE CIPABOYHHUKH, PACKPHIBAIOIINE
KaTerOpHabHO- IIOHATUIHBIN ammapar.

3. OcHOBHOE COJepKaHKUE TOM WM MHOM NPOOJIeMBI CIeayeT YSCHUTh, 3ydas y4eOHYIO
JIUTEPATYDPY.

4. AOconroTHOE OONBUIMHCTBO TNPOOJIEM HOCHT HE TOJIBKO TEOPETHUECKHUi,
YMO3PUTEIBHBIA XapaKkTep, HO CaMbIM HETOCPEICTBEHHBIM 00pa3oM BBIXOISAT Ha JKH3Hb, OHH
TECHO CBS3aHBI C MPAKTUKOH COLMAIBHOTO DAa3BUTHA, IPEOAOJICHUS IPOTUBOPEUYUN U
CJIO)KHOCTEH B oOuiecTBe. DTO MpearnojiaraeT Haluyue y OOydYarolIUXCs HE TOJbKO 3HAHUS
KaTeropuil W MOHSATHI, HO M YMEHHs HCIIOJIb30BaTh UX B KA4eCTBE MHCTPYMEHTA JUIS aHAIH3a
COIMAJIbHBIX TpoOseM. MHbIMU croBamH, OOy4aroLIMidcsi JOJDKEH COBEpIaTh COOCTBEHHEIE,
MHTEJUICKTYaJIbHBIE YCHIIUS, a HE TOJIbKO MEXaHWYECKH 3ay4nBaTh MOHITHS U TIOJI0KECHUSI.

5. CooTHeceHHE W3YYCHHBIX 3aKOHOMEPHOCTEH C JKU3HBIO, YMEHHE JOCTHIaTh
AQHAJTUTHYECKOTO 3HAHUS TPENAroyiaraeT y oOy4aromierocss  MHPOBO33PEHUYECKON KYIBTYPHI.
@dopmynupoBaHHE BBIBOJOB OCYIIECTBISICTCS, MpPEXKIE BCEro, B IMPOLECCE TBOPYECKOU
JVICKYCCHH, TIPOTEKAIOUIeH C COONIOJIEHMEM METOIOJIOTHYECKUX TpeOOBaHUI K HAydHOMY
HIO3HAHHMIO.

OCHOBHBIMHU BHJIaMU CaMOCTOSITEIILHON pabOTHI 10 Kypcy «MeaumuHckas onodusuka
SIBIISIFOTCSI:

® U3ydYeHHE TEOPETHUYECKUX BOMPOCOB MPU MOATOTOBKE K MPAKTUICCKAM 3aHATHSIM, OO~

TOBKE K TECTOBOMY KOHTPOJIIO, K BHEAYJUTOPHOW KOHTAKTHOH pabdoTe;

e ocMbICIeHHE MH(OpMaIK, cOOOIIaeMOi MpernojaBaTeneM, ee 0000IeHne U KpaTKas
3aIlnCh;

® CBOEBpPEMEHHas J10pabOTKa KOHCIIEKTOB JIEKIH;

e 10100p, U3yYCHHE, aHATU3 U KOHCIIEKTUPOBAHUE PEKOMEHAYEMOH JINTePaTyphl;

e pelIeHHe 3ajay.

Pexomenoayuu no noocomoexe peghepama

Pedepar sBnsercs ¢opmoil camocTosTenpHOM y4eOHOM paboThl 1O MpeaMeTy,
HalpaBJIEHHOW Ha JIeTaJIbHOE 3HAKOMCTBO C KaKOW-1100 TeMO B paMKax JaHHOW JUCHUIUIMHBL
OcHoBHast 3amadya paboThl HaA pedepaToM N0 MpPEeAMETY - YIUIyOJEeHHOE H3ydyeHHe
olpesieNIeHHOW MpoOJIeMbl M3ydyaeMoro Kypca, MojdydeHue Oojee MOJIHON uHpopManuu 1o
KaKOMY-JTHOO €ro paszieny.

[TIpu moaroroBke pedepara HEOOXOAMMO HCIOIB30BATH JOCTATOYHOE ISl PACKPBITUS
TEMBI W aHAJIN3a JIMTEPATYPhl KOJUYCCTBO HCTOYHHUKOB, HCIOCPCACTBCHHO OTHOCAIIUXCA K
u3yyaemoil TeMe. B kauecTBe HCTOYHHUKOB MOT'YT BBICTYNATh MyOJIMKALMU B BUJIE KHUT U CTaTeH.



6. ObPA3OBATEJIbHBIE TEXHOJIOI'MH

Ne Ne Buabl yueOHoli padoThl O0pa3zoBaTebHbIC TEXHOJIOTHHU Bcero
n/m | cemec 4acoB
Tpa
1 2 3 4

1. 6 Jlexyus 3aBUCMMOCTDH llpesenmayus 2
Onosornveckoro 3pgexra
OT NOIJIOIEHHOH H03bI
H3JIyYeHHUsI

2. 5 Jlexyus ®U3UKO- IIpezenmayus 2
XHMHUYeCKHe CBOCTBA
0M0JI0TMYeCKHX MeMOpaH

3. 5 Jlexyus KabenpHoe llpesenmayus 2
ypaBHEHHUE 1Jis
MeMOpaHHOTO MOTEHIHAala

4., 5 Ilpakmuueckoe 3anamue Pemenne cutyalinoHHBIX 33124 2
DJIEKTPOHHBIE CBOMCTBA
OMOI0IMMEPOB

5. 6 Ilpaxmuueckoe 3auamue Pewienue cutyalinoHHbIX 33124 2
Honusupyromue
U3JIyYeHUsd, UX
XapaKTepUCTHKA,

AO3UMETPUA U T030BbIC
BCJIMYHUHBI




7. YYEBHO-METO/JUYECKOE U UHOOPMALIMOHHOE OBECIEYEHUE
JTUCUUTIIUHBI

7.1 Cnucok OCHOBHOI1 ¥ 10NIOJIHUTEJIbHO JTUTEPaTyphl

CHucOK OCHOBHOM JIUTEPATYPHI

brodusuka : yuebHuk m1s Byzos / B.I'. AptroxoB [u jp.].. — Mocksa : Akagemuueckuid mpoekr, 2020. — 295 c. —
ISBN  978-5-8291-3027-5. — Tekcr : onekrponnsii // IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/110045.html . — Pexum pocTyma: mIs aBTOpU3Up. IOJb30BaTeNel -Tekcer:
3JIEKTPOHHBIN

I'ypeeB A.W. buodmsuka. MunuManbHbI Kypc : ydeOHoe mocobme / I'ypreB A.M.. — CapartoB : By3oBckoe
obpazosanue, 2020. — 345 c. — ISBN 978-5-4487-0710-0. — Texkcrt : anexrponnsiii // IPR SMART : [caliT]. —
URL: https://www.iprbookshop.ru/99121.html . — Pexum goctyma: ans aBropusup. mnons3oBateneid. - DOI:
https://doi.org/10.23682/99121 -TeKcT: 31€KTPOHHBIH

MenuuuHckas TeXHUKa HU(QPOBOI MeanuHEI : yueOHoe nocobue / H.P. Bykeiixanos [u ap.].. — Mocksa, Bonorna :
Wndpa-Umxenepus, 2022. — 124 c. — ISBN 978-5-9729-1022-9. — Texkcrt : snexkrponusiid // IPR SMART : [caiit].
— URL: https://www.iprbookshop.ru/124184.html . — Pexxum goctyma: ajsi aBTOpU3Mp. Mojib3oBaTeneir -TekcT:
3JIEKTPOHHBIN

Cnmcox J0M0JTHUTEbHOM JIUTEepaTypbl

[onxomuna B.A. Menumnuackas ¢pusnka : yaedHoe nmocobue / [Tonkomuna B.A.. — Caparos : Hayunas xawura, 2019.
— 159 c¢. — ISBN 978-5-9758-1803-4. — Texct : osmektponnsnii // IPR SMART : [caiitr]. — URL:
https://www.iprbookshop.ru/81025.html . — Pexum noctyna: ans aBTOpU3UP. MoJb3oBareneil -TeKcT: IeKTpOHHBIN

Pemuzor A.H. Menununckas u Owuonoruueckas ¢usuka: Yue0. a1 By3oB/ A.H.Pemusos,A.I'. Makcuna,A. 5.
IMoranenko. — 5-¢ uz.,crepeorut.-M.: [Ipoda, 2004 . — 560 c.:m1.- ISBN 5-7107-8739-6- TekcT:HEMOCPEACTBCHHBIN

7.2.llepeyeHb pecypcoB MHPOPMAIMOHHO-T€JIEKOMMYHUKAIIMOHHOM CETH
«MHTEepHET»

http://medic.garant.ru/?ysclid=lyywjato9t495300731 IIpaBoBas cuctema Juisl CIELIAAINCTOB
MEAMIIMHCKUX OpraHu3aIuil

1. http://www.rusvrach.ru — IIpodeccronanbHbli mopTa st POCCUICKUX Bpadeid;

2. http://e-Library.ru — Hay4yHas snexTpoHHast Ou0ianoTeka;

3. http://www.Med-edu.ru — MeAUIIMHCKHE BUAEO JEKLIUHU JUIsl Bpaueld U CTYCHTOB
MemunuHcknx BY 308

4. http://medelement.com/ - MedElement - 351eKTpOHHBIE CEPBUCHI U HHCTPYMEHTBI AJIS1

Bpayel, MEIUIIMHCKUX OpTraHU3alnii.

7.3. UHpopMaLMOHHbIE TEXHOJIOTHH, IULLEH3UOHHOE NPOrpaMMHOe
obecreyeHue

JlutieH3noHHOe MporpaMMHOE 00ECTICUCHHE PexBU3UTHI TUTIEH3HIT/ TOTOBOPOB
Microsoft Azure Dev Tools for Teaching Wnentudukatop noanucunka: 1203743421
1. Windows 7, 8, 8.1, 10 Cpox nenictBus: 30.06.2022

2. Visual Studio 2008, 2010, 2013, 2019

5. Visio 2007, 2010, 2013 (mponsieHue MOAMNUCKH)

6. Project 2008, 2010, 2013
7. Access 2007, 2010, 2013 u T. 1.

MS Office 2003, 2007, 2010, 2013 Caenenus 06 Open Office: 63143487,



http://medic.garant.ru/?ysclid=lyywjato9t495300731
http://www.rusvrach.ru/
http://e-library.ru/
http://www.med-edu.ru/
http://medelement.com/

63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

Jluuensus 6eccpounas

AntuBupyc Dr.Web Desktop Security Suite JIutieH3noHHbBIN cepTUhUKAT
Cepuiinbiit Ne DVG-VI6F-H8S7-NRBC
Cpok aeiictBus: ¢ 20.10.2022 no 22.10.2023

Kouncynbrant [Linroc Jorosop Ne 272-186/C-23-01 ot 20.12.2022 1.

[{udposoit 0O6pazoBaTenbHBIN pecypc Jlunensmonnsiii qorosop Nel10423/2311 ot

[PRsmart 30.06.2023 r. Cpok netictBust: ¢ 01.07.2023 r.
10 30.06.2024 1.

Becmmataoe 10

Sumatra PDF, 7-Zip

8. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHHUE AUCHUII/INHbI

8.1. Tpe6oBaHMA K ayAUTOPUSM (IIOMELIEHUSAM, MeCTaM) AJi NPOoBeJeHMA
3aHATUH
8.1. TpeGoBaHus Kk ayauTopusiM (IOMelIeHUSIM, MecTaM) /Il IPOBeieHUs 3aHATHI
VYuebHas ayUTOpUs AJIs IPOBEACHUS 3aHATUH JIEKIIMOHHOTO THIIA

Crniennanu3upoBaHHas MeOEIb:
Jlocka yyeHundeckas, CTOJbI, CTYJbs, Kadeapa HaCTOIbHAsL.
Habop neMoHCTpaimoHHOT0 000pYI0BaHUS M YIE€OHO-HATTISAHBIX TTOCOOMH, 00eCTIeYnBaOIINX
TeMaTh4yecKue WiTocTpauu: - [Ipoekrop, skpan HacTeHHbIH ProScreen 200*200.
Hoyr6yk Aser Extensa EX2511G-31JN15.6 1366*768 INTEL CORE 13-5005U .

VY4ueOHast ayTUuTOpHS JUIs IPOBEICHUS 3aHITHH CEMUHAPCKOTO TUTIA, KYPCOBOTO
POEKTHPOBAHUS (BBIIOJIHEHUE KYPCOBBIX pabOT), TPYNIOBBIX U MHIUBHIYaIbHBIX
KOHCYJIbTAIIM, TEKYIIETO KOHTPOJIS H TPOMEKYTOUHOH aTTeCTaI[H
JlaGopatopus 6nopu3uku

Crneunanu3upoBaHHasi MeOEb:
Jlocka yyeHnveckas, CTOJbI, CTYJbs, Kadeapa HaCTOIbHAsL.
[MnakatHuIla, CTEIUTAXHU, TITKA() METUIIMHCKUH.

3. IToMmeeHue AJ1s1 CAMOCTOATEILHOM padoThI.

Otaest 00cay:;KUBaHUSA NeYATHBIMU U3JAHUSMH

KoMmiiekT mpoeKIuoHHBIH, MYJIbTUMEIUMHBIN 000pyJ0BaHUE: SKpaH HACTEHHBINH Screen
Media 244/244 xopnyc 1106, npoextop BenG MX660P 1024/7683200 LM, noyroyk Lenovo
G500 15.6”

Crneunanu3upoBaHHas MeOesb : paboyue CTOJNbI, CTYJbS

DJIEKTPOHHBII YUTANBHBIN 3271

Komrmiek npoekMoHHbIH, MynbTHMeAniHHbI nHTepakTuBHBIA 1Q Board DVT: nnrepaktuBHas nocka 84” 1Q
Board DVT T084, npoextop TRIUMPH PJ1000, yausepcansroe HacTeHHOe kpemenue Wize WTH140
[epconanbHable KOMIBbIOTEPEI-MOHOOI0KH MSI AE202072, nepconanbsHbIi koMibiorep Samsung, M®VY Sharp AR-
6020 , Brother DCR-1510R

CrneunanusupoBaHHas MeOeb : cToibl Ha 1 pabodee MecTo, CTONIBI HAa 2 pabodnX MECTa, CTYJIbs

YuranbHblii 3271

Crienmanu3upoBaHHas MeOelTb : CTOJBI Ha 2 pabodnx MecTa, CTYIbs




8.2. Tpe6oBaHMs K 060PYyL0OBAHUIO Pa60OYUX MECT IpenojaBaTesisa U
00yYaKILUXCA

1. Paboyee mMecTo mpernonaBares, OCHaIEHHOE HOYTOYKOM C IOCTYIIOM B ceTh «/HTepHEeT».
2. Paboume Mecta 0OydYalOIUXCS, OCHALICHHOE KOMIIBIOTEPOM C JIOCTYIIOM B CETb
«HTepHEeT, IpeiHa3HaueHHbIe U1 paboThl B IU(PPOBOM 00pa3oBaTEILHOM pecypce.

8.3. Tpe6oBaHMA K ClIEIHUATU3UPOBAHHOMY 000PYA0BaHHIO
Hem



9. OCOBEHHOCTH PEAJIMBALIUU AUCLHUII/INHBI 411 UHBAJINIOB U
JINIL] C OrPAHUYEHHBIMHU BO3MOXKHOCTAMHU 310POBbA

Hns obecrieueHus: 00pa3oBaHMS HWHBAIMAOB M OOYYalOIIMXCS € OrpaHHYCHHBIMH
BO3MOXKHOCTSIMM 37I0pOBbsl pa3pabarbiBaeTcs (B cllyyae HEOOXOAMMOCTH) aJalTHPOBAHHAsS
oOpa3oBaTenbHas NPOrpaMMa, MHIUBUAYAJIbHBIA Y4eOHBIH IUIaH C y4eTOM OCOOEHHOCTEH MX
NCUXO(U3UUECKOr0 Pa3BUTUA U COCTOSHHUS  3/10pOBbSl, B YAaCTHOCTU IPUMEHSETCS
WH/IMBUIYAIBHBIA MOAXOJ K OCBOCHHIO JWCIUILIMHBI, WHIUBUAYaJbHBIC 3aJaHus: pedeparsl,
UCbMEHHBbIE PabOThl M, HA0OOPOT, TOJBKO YCTHBIE OTBETHl M JWAJIOTH, WHIUBH]yalbHbIE
KOHCYJIbTAIlMM, HWCIOJb30BaHUE JUKTOGOHA M JAPYIMX 3alMCBIBAIOUIMX CPEACTB IS
BOCIIPOM3BECHUS MaTepuaa JEKIUOHHBIX U IPAKTUYECKUX 3aHATUH.

B umemsx oOecrieyenust oO0ydarolmMXcs UWHBAJIMAOB M JIML C OrPAaHUYEHHBIMU
BO3MOXHOCTSIMM ~ 3JI0pPOBbsSI KOMIUIEKTYeTCS (DOHJ| OCHOBHOW y4eOHOW muTeparypel U
AIIEKTPOHHBIX O0pa30BaTEIbHBIX PECYPCOB, aJaNTUPOBAHHBIX K OTPAHUYEHMSIM UX XJOPOBbB,
JOCTYll K KOTOophIM opranuzoBaH B bBUI[ Axagemun. B Oubnuoreke mnpoBoasrcs
MHUBUAYaJIbHbIE KOHCYJIbTAIIUM AJIs JaHHOW KaTEeropuu Mojb30BaTeed, OKa3bIBAETCs IOMOIIIb
B PEruCTpallMd M MCIIOJIb30BAaHUM CETEBBIX M JIOKAJIBHBIX AJIEKTPOHHBIX O0O0Pa30BaTENIbHBIX
pecypcoB, IPEOCTaBISIFOTCS MECTA B YUTAJIBHOM 3aJI€.



[Ipunoxenne 1

®OHJ, OLEEHOYHbIX CPEACTB

no AMCUMNAMHE __ MeamumHCKasa bModusnka




IHACITIOPT ®OHJJA OHEHOYHbBIX CPEJACTB 1O JUCHUIIVIMHE

«MeauIuHCKAasg 0ModU3NKA»

1. KOMHeTeHIII/II/I, (l)opanyeMble B npouecce n3ydyeHus TUCHUIIJIMHBI

Nunexc DopMyIUpPOBKa KOMIETEHIIMHU
YK-8 Crioco0eH co3/1aBaTh U MOACPKUBATH O€30IIaCHBIC YCIOBHS
YKU3HEACSITEIIbHOCTH, B TOM YHCIIE TPU BO3HUKHOBEHUU YpPE3BhIUAMHBIX
CUTyalnun
YK-1 CriocoOeH OCyIIeCTBISATh MOUCK, KPUTHISCKUI aHAJIM3 U CUHTE3 WH(pOopMaIuu,

IIPUMCHATH CHCTEMHBII noAXoJ JAJid pCHICHUA IMTOCTABJICHHBIX 3a/1a4

2. 9Tanbl (l)OpMI/IpOBaHHﬂ KOMIICTCHIIMHA B IIPOLECCE OCBOCHUA NUCHUIIITUHBI

OCHOBHBIMH JTanaMu (OPMHPOBAHUS yKA3aHHBIX KOMIETCHIUH TpH HU3yYCHHUU
O0yYalOUIMMUCS ~ TUCLUIUIMHBI  SBISIOTCS — OCJIEOBATEIIFHOE HM3YYEHUE COJEPIKATEIBHO
CBSI3aHHBIX MEXAy CO000# pa3nenoB (TeM) y4eOHbIX 3aHSATHH. V3ydeHuWe Kakaoro pasziena
(TeMbl) mpeanoaaraeT oBjajeHue 00yJaronMMKICs He0OOX0JUMBbIMU KOMIIETeHIIUsAMU. Pe3ynbrar
aTTecTalliM OOYYalOIMX Ha Pa3IMYHBIX dSTanax (OPMUPOBAHUS KOMIICTCHIMH ITOKA3bIBACT
YPOBEHb OCBOCHHUSI KOMIIETEHIIUN 00YJarOITUMUCS.

OTanHoOCTh (POPMHUPOBAHUS KOMIIETEHIMH MpPsIMO CBSi3aHA C MECTOM JUCLUIUIMHBI B
00pa30BaTeNIbHOI MporpamMmme.

DopmupyeMble

KOMIeTeHIUH
Pa3nenn! (TeMbl) AMCHUIINHBI
(koabI)

YVK-1 VK-8
KuHeTnka 6M0JI0rHYECKHX MPOLIECCOB + +
TepMmogrHAMUKa OMOJIOTHYECKUX MPOIECCOB + +
MosznekynsipHas Ouodusnka + +
bruodusuka memOpan + +
buodusuka penenimmn + +
buodusuka $oTodronornyeckux npoueccon + +
Pannanmonnas onodusnka + +




3. Iloka3areyin, KpMTEPUHU U CPECTBA OLIECHUBAHMS KOMIIeTeHIM i, JOpMHUPYyeMbIX B NpoLecce N3yYeHUS TN CHUTIINHbI
YK — 8 Cmocoben co3maBaTh W TOAJEPKUBATh B IIOBCEAHEBHOM MXH3HM M B TNPO(PECCHOHATBHON NEATENbHOCTH O€30MacHble yCIOBHUS
KHU3HEICSATSIILHOCTU JJIsl COXPaHEeHHs] HPUPOJIHON cpelbl, OOecreueHus: YCTOWYMBOrO pa3BUTHS oOOLIeCTBa, B TOM 4YHCIE HpU Yrpo3e u

BO3HUKHOBEHUH YPE3BBIYANHBIX CUTYAII U BOCHHBIX KOH(IIMKTOB

IInanupyemMsble pe3yJbTaThl 00yUeHHs

(moxkaszaresin Kpurepun oueHuBanus pe3yJbTaToB 00yUYeHUs CpencrBa OLlCHUBAHMS
JOCTHKEHUA 3aJJaHHOI0 YPOBHS pe3yJabTaToB 00y4eHHust
0CBOEHHUSI
KOMIeTeHIUi) Hey/I0BJIETB Y/IOBJIETB X0po1IOo OTJIMYHO Texymmii Ipome
KOTPOJIb KYTOYH
as
aTTecTra
nus
NAYK-8.1. AHanusupyeT QpakTopsl He 3naer Cnabo 3Haer 3HaeT U yMeer Xopomuio TECTOBBIA KOHTPOJIb, OK3ameH
BPEIHOTO BIUSHUS HA KU3HEACITCIIBHOCTh | KJIacCU(PUKAIMIO U | KJIacCU(PUKAIUIO | HACHTH(PUIIMPOB | BIaJIeeT YCTHBIH OTPOC,
AJIEMEHTOB Cpe/lbl OOUTAHUS (TEXHUYECKUX | UCTOUHHUKHU U UCTOYHUKHU aTh OIIaCHbBIC U METOJUKAMU PpCUICHNC 3a/1a4.
CPEACTB, TEXHOJIOTUYECKUX MTPOIIECCOB, Ype3BbIYAHBIX Ype3BbIYAMHBIX | BpEIHbIE UaeHTU (UK
MaTepHuaoB, aBapUHHO-OIACHBIX CUTyalnuin CUTyaluin (dakTopsl U u
XUMHUYECKHUX BEIISCTB, 3JaHUN U MIPUPOTHOTO MIPUPOTHOTO OLICHUBATh OCHOBHBIX
COOPYKEHHM, MPUPOTHBIX U COLIUATBHBIX TEXHOTEHHOTO TEXHOTEHHOTO MOCJIEICTBUS yIrpo3
SIBJICHUI ) MIPOUCXOXKICHUS, MIPOMCXOXKACHUS | MX BO3JCHCTBHS | (OmacHOCTeM)
MPUYHHBI, , Ha 4eJIOBEKa B MPUPOAHOTO U
MPU3HAKU U MPUYHHBI, TOM YUCJIE IIPU | TEXHOT€HHOTO
IMOCJICICTBUS MPU3HAKHU U u MIPOUCXOKICHU
OITaCHOCTEH MTOCJIEICTBUSA BO3HUKHOBEHUH | s
oracHocCTe! YpE3BbIYANHBIX | JJISI
CUTYyaluil 1 JKU3HEACATEIb
BOCHHBIX HOCTH
KOH(DIMUKTOB YyeJIOBeKa




NYK-8.2. UnenTudunupyeT ornacHeie U
BpeIHbIE (PaKTOPHI B paMKax
OCYILIECTBIISIEMOM IS TEIBHOCTH, B TOM
4HCJIEe OTPABJISIOIINE U BBICOKOTOKCUYHBIE
BelIeCTBa, OMOJIOTUYECKUE CPEACTBA U
paZioaKTUBHBIE BELLIECTBA

He 3naer
METOAbI

Mo IJIepKaHUS
0e30IacHBIX
YCIIOBHH TPyia U
METOABI AJIs1

IInoxo 3Haer
METOAbI
Mo/IepKaHUS
0e30IacHBIX
YCJIOBHH Tpyjaa
U MCTOJbI JJIs

3Haer

METOObI
TIOJIICPIKAHUS
0€e30IaCHBIX
YCIIOBUH TpyJia
U MECTOABbI AJI1

Bnaneer
MEeTOaMH1
NoAep>KaHus
0e30IacHbIX
YCJIOBUM Tpyaa
1 METOJIaMH

YCIOBUU YCIOBUU YCIOBUIA TSt
BO3HUKHOBEHUS BO3HUKHOBEHHUSI | BOSHUKHOBEHHS | BBISBJICHHS
Ype3BbIYAHBIX YpEe3BbIUAMHBIX | YPE3BBIYAMHBIX | YCIOBHIA
CUTyalui, B TOM CUTyalui, B TOM | CUTyaluii, B TOM | BOSHUKHOBEHHU
qucIie pu qucIie Npu Yyuclie npu b
yrpose u yrpose u yrpose u YpE3BbIYANHBIX
BO3HUKHOBEHUHU BO3HMKHOBEHMH | BO3SHUKHOBEHHMH | CUTyalui B
BOEHHBIX BOEHHBIX BOEHHBIX TOM YHUCJIE NIPU
KOH(JIMKTOB KOH(JIMKTOB KOH(JIUKTOB yrpose u
BO3HHUKHOBEHU
1 BOEHHBIX
KOH(JINKTOB
NIYK-8.3. Pemaer npoOiemsl, cBsi3anHbie | He 3HaeT mepsl Cnabo 3Haer Ymerb Yenemno
C HapYyLIEHUSIMU TEXHUKU O€30IIaCHOCTH U | BEPOSATHOCTD Mepbl OLICHUBATh pemiaer
Y4acCTBYET B MEPOIPUATHUAX 11O BO3HUKHOBEHUS BEPOSITHOCTH BEPOSITHOCTD po0JIeMsl,
MIPEIOTBPALIEHUIO YPE3BbIYAMHBIX MOTEHIIUAJIBHOTO BO3HUKHOBEHHUS | BOSHUKHOBEHHS | CBSI3aHHBIE C
cuTyanuii Ha pabouem mecte puCKa Ha MOTEHIMAIBHOT | MOTEHUUAIBHON | HapyIICHUSIMHU
IIPOU3BOJICTBE O pHCKa Ha OIACHOCTH U TEXHUKH
IIPOU3BOJICTBE IPUHAMAET 0e3onacHoCTH
MepBI 10 ee U y4acTBYET B
IPENyNpEeXICHN | IPEAOTBpAIlEH
10 17071
Ype3BbIYANHBIX
CUTyalui Ha
pabouem MecTe
NJYK-8.4. PazpacHsieT npaBuiia He moxer He 3nauurtensHo | Pa3wsicHser B nonnou
MOBEJICHUS MTPU BOZHUKHOBEHUU Pa3bACHITH pa3bACHSET npaBuia Mepe
Ype3BbIYANHBIX CUTYAIMI IPUPOAHOTO U npaBuIIa npaBuiia MOBE/ICHUS IIPH | pa3bsACHSET
TEXHOTEHHOI'O ITPOUCXOXKIECHHUS, OKa3bIBAECT | IOBEACHMS IIPU MOBEJCHUS TP | BOSHUKHOBEHUU | MTpaBUja
MIEPBYIO MOMOIIb, OMUCHIBAET CIIOCOOBI BO3HUKHOBEHUU BO3HHUKHOBEHHUU | YPE3BBIYAMHBIX | MMOBEJCHUS




y4acTHs B BOCCTAHOBUTEIBHBIX
MEpPOINPHUATHIX

Ype3BbIYANHBIX
CUTyalHi
MPUPOJIHOTO U
TEXHOT€HHOI'O
MIPOUCXOXKIACHUS,
OKa3bIBaeT MEPBYIO
MOMOMIb,
ONHUCHIBACT
CIocoObl y4acTHs
B
BOCCTaHOBUTEJIbHBI
X MEPOTPHUATHUIX

Ype3BbIYANHBIX
CUTyalHi
MPUPOJIHOTO U
TEXHOT€HHOI'O
MIPOUCXOKACHUS
, OKa3bIBaeT
MIEPBYIO
MOMOIIIb,
OTHCHIBACT
CIOCOOBI
y4acTus B
BOCCTAaHOBUTEIb
HBIX
MEPOTIPUATHSIX

CUTYyalHil
MIPUPOTHOTO U
TEXHOI€HHOI'0
MIPOUCXOXKICHHUS
, OKa3bIBaEeT
MIEPBYIO
ITIOMOIIIb,
OIIHCBHIBAET
CII0COOBI
y4acTus B
BOCCTaHOBUTEIb
HBIX
MEPOIPHITHIX

npu
BO3HHUKHOBCHU
i
YpE3BbIYANHBIX
CUTYalHi
MPUPOTHOTO U
TEXHOTEHHOTO
MIPOUCXO0KICHU
s, OKa3hIBaeT
MEPBYIO
ITOMOIIIb,
OITHCBLIBAET
CII0COOBI
ydacTusi B
BOCCTaHOBUTE
BbHBIX
MEPOINPUATHUSIX

VK-1 Cnocoben OCYILICCTBJIATH IIOUCK, KpI/ITI/I‘IeCKHﬁ aHaJIu3 U CHHTC3 I/IH(i)OpMaI_[I/II/I, IMPUMCHATDb CUCTEMHBIN IOAXOJ OIS peICHuA ITOCTABJICHHBIX

3aj1a4
MHIHKaTOpbL Kpurepun ouennBanust pe3y,ibTaToB 00y4eHUsI CpencrBa OLICHUBAHHUA
e —— pe3y.1'll>”l;aTOB o0y4eHust
KOMITETEHIHH HEYy0BJIeETBOPUTEJIbHO | YI0BJETBOPUTEIbHO XO0pOoLIOo OTJIUYHO TeKyLmnii NpomexxyTouHas

KOHTPO/b aTTecTaumn

VK-1.1 Ananmmsupyer | McnbiTeiBaeT B nenom ycnemno, Ho | B nenom  ycmemno | IToka3seiBaer TECTOBbIN 9K3aMEH

pOOJIEMHYIO 3aTpyJHEHUS B aHAJINU3E | C OLIMOKaMHU | IPOBOJUT aHaimu3 | cQOPMHUPOBAHHOE KOHTpOIIB,

CUTYaIUIO KaK 3a/a4 U BBIJCIICHUU UX | IPOBOJIUT aHaJIN3 | 337a4, BBIIEISAET €€ | yMEHHE  IPOBOJUTH ggﬁ;ﬁ:ggg&

CUCTEMY, BBIABIISAA €e | 0a30BBIX 3aj1a4, BbIENAET ee | 0a30BbIe aHaJIn3 3aja4 U

COCTaBJISIOLINE U COCTaBJISIOLIUX 6a3oBble COCTaBJISIOLINE BBIICTISATh UX 0a30BbIe

CBSI3M MEXIY HUMH. COCTaBJISIOLIHE COCTaBJISIONIHNE

VYK-1.2 Onpenenser HcnbiTeiBaeT B nenom ycnemHo, | JleMoHCTpUpyerT B CdopmupoBannoe

pooessl B 3aTpyJHEHUs B HO ¢  OmHOKamH | LIEeJOM YCIEUIHOe, HO | YMEHHE B

uHpopManuy, ONpEeCIICHUN U olnpeaesnser U | cozeprkaliee OIIpeACIEHUN u




HEOO0X0AUMOM 115t pPaHXUPOBAHUU pamKupyer OTJeNbHBIC IPOOENBl | paH)KUPOBAHUH
pereHust mpodieMHON | HHPOpMAaLUN nH(pOpMaIIHIO, YMEHHE B uH(pOopMaIU
CUTYyalluH, 1 HEO0X0IUMOM 115t Tpedyemyro JUISL | OTIPE/ICTICHUN H HE00X0AUMOMH ISt
IIPOEKTUPYET peneHus NpoOJeMHON | pemeHust TPOOIEMHOM | paH)KUPOBAaHUH perieHust mpoOIeMHOM
IIPOLIECCHI 10 UX CUTYallUH, U CHUTYallUH, U | “”HpOpMaLuu CUTYyallUH, u
YCTpaHEHHUIO. IPOEKTHPYET MPOLECCHl | IPOEKTUPYET HE00X0AUMOM 115 IPOEKTUPYET
0 UX YCTPAHEHHUIO. Ipolecchl [0 HX | pelieHus nporeccel IO HX
YCTPaHEHHUIO. YCTPAaHEHHUIO.
VK-1.3 Kputnuecku HcneiThiBaeT B uenmom ycnewHo, | JleMOHCTpUpYeET B CdopmupoBanHoe
OLICHUBAET 3aTpyAHCHUS B HO ¢  OmHUOKamH | [IEJIOM YCIEUIHOE, HO | YMEHHE IPOBOJUT
HA/ICKHOCTb OCYILIECTBIICHUH MIPOBOJTUT coaepkariee KPUTUYECKYIO OICHKY
HCTOYHHUKOB OLIEHKU HaJIe)KHOCTH KPUTHYECKYIO OLEHKY | OT/ENbHbIE IPOOEIbl | HaJIe)KHOCTU
uHopManuy, UCTOYHHUKOB Ha/IeKHOCTH YMEHHUE NMPOBOAUT UCTOYHUKOB
pabotaer ¢ uHpopmManuu, padoTaeT | UCTOYHUKOB KPUTHYECKYIO OLIEHKY | HH(pOpMaIUH,
IPOTUBOPEYUBON C IPOTUBOPEUYUBOI uHpopManuy, Ha/IeKHOCTH pabotaeT c
uHpopmanuen u3 uHpopmanuei u3 paboTtaeT C | HICTOYHHKOB IPOTUBOPEYMBON
pa3HBIX HCTOYHUKOB. | Pa3HBIX HCTOYHUKOB. MPOTHBOPEYNBOU uHpopManuy, uHpOpManuei u3
nHpopmanuen u3 | paboraer ¢ Pa3HBIX UICTOYHHKOB.
pa3HBIX HCTOYHHUKOB. | TIPOTUBOPECYHBOM

uH(popmanuen u3
pa3HbIX UCTOYHHUKOB.

YK-1.4
Pa3pabatbiBaeT u
COZIepPIKATEIBHO
apryMeHTUpyeT
CTPATETHIO PEIICHHUS
npoOIeMHOMN
CUTYaIliu Ha OCHOBE
CUCTEMHOTO U
MEXIUCIUTITUHAPHBIX
MOJIXO/I0B.

HcneiThiBaeT
3aTpPyAHEHUS] KOT/a
pa3pabaTbIBaeT 1
COAEP)KATEIBHO
apryMEHTHPYET
CTPaTEeTUIO PEIICHUS
POOJIEMHON CUTYyaINH
Ha OCHOBE CUCTEMHOI'O
n
MEXAUCIUTUTMHAPHBIX

B umemom ycrnemHo,

HO ¢  omwuOKamu
pa3zpabaThiBacT u
COJIEPKATEIIBHO
apryMeHTUpyeT
CTPaTETHIO  PEIICHUs
MpoOIeMHOM
CUTyallid Ha OCHOBE
CUCTEMHOTO u
MEXTUCIUTITUHAPHBIX

JeMoHCcTpUpYyET B
LIEJIOM YCIIEITHOE, HO
coJieprkariee
OT/IeNIbHBIE TIPOOEITHI
YMEHHUS
paszpabaThIBaTh U
COJIEpKaTEIbHO
apryMeHTHPOBAThH
CTPATETHIO PEIICHHS
poOIeMHOM

JemoHcTpUpyeT
chopMUPOBaHHOE
yMeHHue
pa3zpabaThiBaTh u
COJIepIKATEIBHO
apryMEHTHPOBATh
CTpaTEeTHIO  PELIeHHUs
MpoOIeMHOM
CUTyallul Ha OCHOBE
CHCTEMHOT0 u




noaXO0d0B.

IIOAXOJ0B.

CUTYyalluu Ha OCHOBE
CHUCTEMHOTI'O U
MEXIUCIUIUIMHAPHBIX
MOJXO/I0B.

MCKIAUCHTUITIIIMHAPHBIX
IOAXO0J0B.




4. KoMIJIEKT KOHTPOJIbHO-0LIEHOYHBIX CPEICTB MO THCIUIIJIHHE
CEBEPO-KABKA3CKAA TOCYIAPCTBEHHAS AKAJIEMUA
Kadenpa MenunuHckas kuOepHeTHKa

Bonpochl Ha HK3aMeH

no aucuunanne «MenunmuHcKas 61/[0(1)1/[31/[1(3))

Cemecmp 4
1. TIlpenmer, MeTonoi0rus u 3aaa4u OMOGU3NKH.
2. ®wusnyeckue U GU3NKO-XUMHUECKUE 3aKOHOMEPHOCTH M MPOIECCH B )KUBBIX cUcTeMax. Me-
TOAMYECKUE TTPOOIEeMbI OMODHU3HKH.
3. MUcropus pasButus 6uopu3uku kak Hayku. CBsizu OMOMU3MKM C IPYTMMHU HayKaMu U C
IIPAKTUYECKOHN AEATEIbHOCTBHIO YEJIOBEKA.
OcHOBHBIE IOHATHSA KJIACCUYECKON TepMOAUMHAMUKH. [1epBbIii 3aKOH TEPMOAMHAMUKH.
Jloka3arenbcTBa MPUMEHUMOCTHU IIEPBOrO 3aKOHA B OMOJIOTHH.
3akoH ['ecca u ero ucnonb3oBaHue B OMOJIOTUU.
DopMyIUPOBKHY U MaTEMATHYECKOE BBIPA)KEHUE BTOPOT0 3aKOHA TEPMOJAUHAMUKH.
BeposSTHOCTHO-CTaTUCTUYECKHI CMBICH SHTPOINHH. Y paBHEHUE bonbplmaHa.
CoboaHas sHeprus I'ub6ca u I'enbMrosbla, X UCIOJIb30BaHUE B OMOJIOTHH.
10. TepmonuHamMuKka OTKpBITBIX cucTeM. [loBeneHne 3HTPONUU B OTKPBITBIX CUCTEMax. TepMmo-
JUHAMHYECKHE YCIOBUS OCYILECTBICHHS CTALlMOHAPHOTO COCTOSHHUS.
11. TepmonuHaMu4ecKoe CONpPSKEHUE peakluii B OMOIOrMUYECKUX CUCTEMAX.
12. JluccunatuBHast GyHKLUS U JUCCUNIATUBHBIE cucTeMbl. [loHsATHE 0000IEHHBIX CUIT U IOTO-
KOB.
13. Jluneiinble (heHOMEHOJIOTMUECKUE YPAaBHEHHS U COOTHOILIEHUS B3auMHOCTH OH3arepa.
14. Teopema IIpuroxxrHa 0 MUHUMYME BHYTPEHHETO MPOU3BOACTBA IHTPONMHU IIPU CTAI[OHAP-
HOM COCTOSIHUU OTKPBITBIX CUCTEM.
15. Kputepuii yCcTOHYMBOCTH CTAallMOHAPHOTO COCTOSIHUS. CBsI3b BHYTPEHHEIO IMPOU3BOJICTBA
SHTPOIIUH C TEIIONPOAYKIIUEH.
16. OcHOBHBIEC TOHATHUSI XUMHYECKOW KMHETHKU. KrHeTHKa nmpocTedmx (pepMEeHTaTUBHBIX pe-
akuui. YpaBHeHue Muxasnuca-MeHTeH.
17. KoomepaTuBHbIE CBOMCTBA AJUTIOCTEPUUECKUX PEPMEHTOB. Y paBHEeHHE XUILJIA.
18. Kuneruka mocieoBaTeNIbHBIX peakuil 1 MpUHIMI "y3KOro MecTa" B OMOXMMHUYECKUX pe-
aKLUAX.
19. OcoOeHHOCTH KMHETHKH OMOXMMHUYECKMX pPEeakIMi B OTKPHITHIX cucTemax. KuHeruka ma-
paenbHbIX OnoxumMudeckux peakiuil. [IpuHnun XuHmensByaa.
20. [uknuueckue, ayTOKaTaJIUTHYECKUE, LIEMTHbIE M aBTOKOJEOaTebHBIE MPOLECCHl B JKUBBIX
CHUCTEMAX.
21. BnusHMe TemmepaTypbl Ha CKOPOCTh OMOJIOTHYECKUX MPOIECCOB. TemmepaTypHblid K03 -
¢unuent Bant-T'odda.
22. VYpaBHenue Apenuyca. OmnpeneneHue SHEPrMM aKTUBALMHU PA3IMYHBIX OMOIOTHYECKUX
IIPOLIECCOB.
23. OcHOBHBbIE 33J]auu MOJIEKYJIsIpHON Omodusuku. IIpocTpancTBEeHHAs opraHu3aius 6MOnoIu-
MEpOB.
24. Tunsl B3aMMOAEUCTBUI B OMOJIOIMYECKMX MAaKpOMOJIEKyIaX. XapaKTepUCTUKA CUJI C1aboro
Y CWJIBHOT'O B3aMMOJICHCTBHS.
25. B3aumopelcTBUS MaKpoOMOJIeKyl ¢ pacTBopureneM. CocTosiHue BOjbl U THIpodoOHbIE B3a-
UMOJICHCTBHUS B OMOCTPYKTYpax.

e



26. Yyactue rupooOHBIX B3aUMOJIECHCTBHUN B (DOPMUPOBAHUM MPOCTPAHCTBEHHOMN CTPYKTYpPbI
OHMOJIOTNYECKUX MAKPOMOJIEKYJI.

27. Bropu4Hasi, CBEpXBTOPHYHBIE, TPETUYHAS U YETBEPTUYHAS CTPYKTYPbl MAaKPOMOJIEKYIL.

28. Ilpenmnonaraemble MeXaHU3Mbl (POPMHUPOBAHUS MPOCTPAHCTBEHHON CTPYKTYpbI OHOJIOTHYE-
CKHUX MaKpOMOJIEKYII.

29. 3HayeHHE MOJIEKYJISIPHOIO IIOAXO0/A JIsl pELICHMS IPUKIIAJAHbIX 3a1a4.

30. buodusuka dporodbuonornueckux mnpoimeccoB. OCHOBHBIC cTaTuu (POTOOMOIOTUYECKUX TIPO-
1IECCOB. 3aBUCUMOCTb (HOTOOMOJIOTHYECKUX PEAKIMi OT SHEPIUN KBAaHTOB.

31. dusuyeckre OCHOBHI B3aUMOICUCTBUS (DOTOHOB C MAKPOMOJIEKYJIAMHU.

32. Ilytu peanu3anuu >HEPTUU BO30YKIEHHOIO COCTOSHMS: JIIOMUHECLIEHIIMSI, BHYTPUMOJIEKY-
JsipHAsi KOHBEPCHs, POTOXUMHUECKUE PEAKIIMU, MUTPAIIUS SHEPTHH.

33. Mexanusmbl murpauuu 3Hepruu. [lornomenue csera BemectBoM. CeKTpbl NOTJIOIEHUS U
CHEKTPBI U3ITyYEHHUSI.

34. ®yHkuuu OMOJOrHYeCKMX MeMOpaH: OapbepHasi, TPAaHCIIOPTHAs, KaTalu3aTOpHas, peryis-
TOpHas. Y4acTHe NEPBUYHBIX U BTOPUUYHBIX MECCEHKEPOB B IIEpeaue CUTHaIa BHYTPb KJIETKHU.
35. Pa3Butue mnpenacrtaBieHH O CTPYKTypHOW opraHusanuu memOpaH. Pasnuusble Mojenu
cTpoeHus1 MeMOpaH. XapaKTepucTHKa MEMOpaHHbIX JUMHI0B. OCHOBHBIE U MUHOPHBIE JIUIIUIbI
MeMOpaH.

36. Crpykrypa dhochormuieporunuaoB u cHUHTOIUIHI0B. MeMOpanHble creponibl. DazoBoe
COCTOSIHUE JIMITMJI0B MEMOpaH.

37. JlarepanbHas W BpaliaTeIbHas MOABMKHOCTD JIMIHAOB. [lepexo sl Trma dumi-guiomn.

38. BnusHue BHEUIHUX (3KOJIOrMYecKHX) (aKTOPOB HA CTPYKTYPHO-(YHKIIMOHAJIbHBIE XapaKTe-
PUCTHKH JIMITUAIHOTO OMMOJIEKYJISIPHOTO CIIOST MEMOpaH.

39. benku memOpan u ux ¢yHkuuu. MHTerpanbnele U nepudepuyeckue 6enku. IoaBmxHOCTh
MeMOpaHHBIX OEJIKOB.

40. YrneBonpl MeMOpaH. [nMKOIMIUABI, TIUKONpPOTeWAbl W UX (yHKIMH. MCKycCTBEHHBIE
MeMOpaHbl. MOHOMOJIEKYJISIPHBIE CIIOM HA TpaHulle pasaena ¢a3. MeTroasl NOIyYeHHUs] U Ucclie-
JIOBaHUs OUCIOMHBIX MeMOpaH. JIuocoMsl.

41. OOmas xapakTepUCTHKaA MPOILIECCOB TPAHCTIOPTA BEIIECTB uepe3 onomemMOpansl. OCHOBHBIE
MIOHSITHSL, TEPMUHOJIOTHS. [TacCUBHBIN TpaHCIIOPT BELIECTB.

42. T'opMmoHanbHas perenius

43. OOmue 3aKOHOMEPHOCTH B3aUMO/ICHCTBUS JIMTAH/IOBB PEeLENTOPaMU

44. Ponb CTPYKTYpHI IJIa3MaTHYECKONH MEeMOpaHbI B TMpoOIIEcCe Mepenadyd TOPMOHAIBHOTO CHUT-
Haja

45. PeuenTop-onocpe0BaHHbIIl BHYTPUKIETOUHBIM TpaHcnopt. [IpeacraBineHus o nuroruias-
MEHHO-JIEPHOM TPaHCIIOPTE.

46. Tlpocras (orpanmyeHHasi) nuddy3us Bemects. CBA3b MPOHUITAEMOCTH MEMOpaH C PacTBO-
PUMOCTBIO IPOHUKILINX BELECTB B JINIINAAX.

47. TlyTi mpOHUKHOBEHUS PA3IMYHBIX BEIIECTB 4yepe3 Ouosornyeckue mMeMOpaHbl. CeneKkTuB-
Hasi U30MpaTeIbHOCTh KaHANOB. Perynsanus paboThl KaHAJIOB.

48. Ob6neruenHas nud@y3ust HIOHOB U MOJEKYN uepe3 MemOpany. KoHmenuusi TpaHCIIOPTHBIX
MOJIEKYJI-IIEPEHOCYUKOB.

49. IlpuponHble U UCKYCCTBEHHbIE HOHO(DOPBI-NIEPEHOCUUKN U KaHaopopmepbl. CX0/ICTBO KH-
HETUKH obseryeHHol nuddy3un u hpepMeHTaTUBHOTO KaTaausa.

50. AKTUBHBII TpaHCHOPT BewlecTB. [lepBUYHO-aKTUBHBIN TPAaHCIIOPT MOHOB Yepe3 KIETOUYHBIE
MeMOpaHbl, IepBbIe IKCIEPUMEHTAIbHBIE JOKA3aTeIbCTBA €r0 CYIECTBOBAHUS.

51. Tuns! TpancnopTHeix AT®a3. McTouHNKN 3HEpruM Ui MEPBUYHO-aKTUBHOTO TPAHCIOPTA.
Mopnenu nepBUYHO-aKTUBHOI'O TPAHCIIOPTA.

52. BTOpWYHO-aKTHBHBIA TPAHCHOPT YTJIEBOJAOB M aMHUHOKMCIOT. JlOKa3aTenbCTBa €ro Cyuie-
CTBOBaHMSI.

53. Hcrounuku sHeprun. PacpocTpaHeHHOCTh B JKMUBOW MTPUPO/IE.



54. DHJO - ¥ K30LMTO3 - ABa IPOTUBOIOJIOKHO HANPABIEHHBIX MEXaHU3Ma TPaHCIOPTa KPyII-
HBIX MOJIEKYJ M UX KOMIUIEKCOB C JPYTUMH BELIECTBAMHU.

55. ®uU3MKO-XUMHUYECKHUE OCHOBBI NMPOUCXOXKICHHUS OMOIEKTPHUECKUX MOTEHIHanoB. JloHHa-
HOBCKOE paBHOBECHE U NoTeHI1an JJoHHaHa.

56. CoBpeMeHHbIE MTPEACTABICHHUS O MIPOUCXOXKICHUH MOTEHIIMAa MOKOsI. DJIEKTPOTeHHBIN aK-
TUBHBII TPAHCIIOPT HOHOB.

57. IlaccuBHasi yTedka HMOHOB IO JIEKTPOXMMUYECKOMY IpagueHTy. YpaBHeHue ['onpamana-
XomxkuHa. Paznuuus B mpoHUIIaeMoCcTH MEMOpPaHBbI JUIs OTJEIbHBIX HOHOB B COCTOSTHUM ITOKOS.
58. Ilorenuuan aeiicrBus. Posib M3MeHEHUs1 NaCCUBHOM MPOHMIIAEMOCTH MEMOPaHBbI JUIsl HOHOB
KaJIMsl U HAaTpHsI B TeHEpaLUU MOTeHLMaNa AeHCTBUS B HEPBHBIX U MBIIIEYHBIX BOJIOKHAX.

59. MexaHu3Mbl aKTUBAllMM U NHAKTHBALIMY MOHHBIX KAHAJIOB.

60. Pacnpoctpanenune Bo30yxkaeHus. KabeabHbIe CBOMCTBA HEPBHBIX BOJIOKOH.

61. IlpoBenenre Bo3OYKIeHUS IO OE3MIKOTHBIM U MSIKOTHBIM HEPBHBIM BOJIOKHAM.

62. OcoOeHHOCTH reHepaluy MOTSHIIMAIOB MTOKOS U ACHCTBUS Y PACTCHUM.

63. OOmas xapakTepUCTUKAa MOHU3UPYIOLUX M3IydeHuil. McTouHnku noHusupyroueil pagua-
LUH.

64. DaeKTpOMarHUTHBIE U KOPILYCKYJISIPHBIE U3JIy4YEHUS.

65. IlornouieHne peHTTeHOBCKUX M raMMa-U3J1y4eHUH, HEHTPOHOB, 3apsKEHHBIX YaCTHIl BBICO-
KHMX SHEPTUH.

66. DKCIO3UIIMOHHAA U MOTJIOIICHHAs /1032 pardalliu.

67. OtHocutenbHas Ouonormueckas 3GpPEeKTUBHOCTD PA3IMYHBIX BUAOB MOHU3UPYIOIIEH paau-
aluu.

68. 3aBHCHMOCTb IMOPAKAIOLIETO AEUCTBUS U3TyYEHUH OT JIMHEUHBIX TOTEPh SHEPTHUHU.

69. Henpsimoe neiicTBue paguanuu Ha OMOJIOrMYECKHEe MaKpOMOJIEKYJbl B pe3ylibTaTe o0pas3o-
BaHUs aKTUBHBIX [TPOJYKTOB PaJM0IN3a BOJBL.

70. IlepBuuHbIE IPOAYKTHI, 00Opa3yIOIIUECs IPU MPSIMOM JIEHCTBUM pajlallii Ha OpraHu4ecKue
MOJIEKYJIBI.

71. TlepBuuHble PU3UKO-XUMHUUYECKHE MTPOLIECCHI B 00TYYEHHOM KIIETKE.

72. PenpoayktuBHas ¥ MHTep(a3Hasi Tubenb KiIeToK. BoccTaHOBUTEIbHBIE MTPOLIECCH MPU Y-
4EBOM ITOPAKEHUH KIIETOK.

73. ®axTophl, MOAUDUIMPYIOIIKE JTYyYEBOE MOPAXKEHUE: KUCIOPOIHBIA 3(hdeKT, paaruonpoTek-
TOPBI U PAJAMOCEHCUOUIIM3ATOPBI, UX XUMHUYECKast TPUPOoJIa U OHOIOruyecKoe 1eHCTBHE.

74. BpemeHHble U J1030Bble 3PPEKTHl ASUCTBUS paguallii Ha CIOXHbIe opraHu3Mmbl. CpaBHHU-
TeJIbHAS PaAMOYyBCTBUTEIBHOCT OMOIOTHYECKUX OOBEKTOB U CHCTEM.

75. Octpoe obmydenue. CHHIPOMBI OCTPOTO JIYYEBOTO MOPAKEHUS: KOCTHO-MO3TOBOH, KUIIIEY-
HBI|, IepeOpaIbHBIN.

76. Craguu pa3BUTHSL OCTPO JydeBoi Oosie3Hu. OTHaneHHbIE MOCIEACTBUS OCTPOTO JTYYEBOTO
MOPAXKECHHUS.

77. [eucTBHE MajblX A03 pajualiy Ha OpraHu3M. TeopeTudyeckue MpeACTaBICHUS O MEXaHU3-
Max OMOJIOTUYECKOT0 JIeHCTBUS HOHU3UPYIOIIEH paralny.
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CEBEPO-KABKA3CKASA I'OCYAAPCTBEHHASA AKAJIEMUA
Kadenpa Menuuunckas kubepHeTuka
Bonpocsl 1i1si caMoCTOATETLHON PadoThI

no aucuunanHe «MenunmuHcKas 61/[0(1)1/[31/[1(3))

l'opmonanibHas peuenius.
OO0111e 3aKOHOMEPHOCTH B3aMOJICHCTBHS JINTAH/I0BB PELIETITOPAMHU.
Ponb cTpykTyphl I1a3mMaTruueckoit MeMOpaHbl B IIpoliecce nepeaayd rOpMOHaIbHOTO
CUTHAJIA.
Penenrop-onocpe10BaHHBIN BHYTPUKIETOYHBINA TPAHCIIOPT.
[IpencraBnenus 0 UUTOIIA3MEHHO-IEPHOM TPAHCIIOPTE.
Mertoapbl nccaea0BaHUsl TOPMOHAIBHBIX PELIETITOPOB.
CeHcopHas peleniusi.
[IpoGnema conpspkeHUsI MEXTY IEPBUYHBIM B3aUMOJCHCTBUEM BHEIIHETO CTUMYJIA C
PELEenTOPHBIM CYOCTPAaTOM U FeHepalueil penenTopHoro (reHepaTopHOro) NOTEHIHANA.
OO01re npeacTaBaCHUs O CTPYKTYpe U (PYHKIIUU PELIENITOPHBIX KIICTOK.
MecTo penenTopHbIX IPOIECCOB B pabOTE CEHCOPHBIX CUCTEM.
®dotopeneniug. CTpoeHUE 3pUTEIHLHON KICTKH.

Pacuer oOmieli koHpopMmaluu SHeprur OMOTIOJIMMEPOB.

BzaumoaeiicTBEe MAaKpPOMOJIEKYJT C PACTBOPUTEIIEM.

CocrosHue BoAbl ¥ ruApodoOHbIe B3aUMOICHCTBUS B OMOCTPYKTYpax.

[Tepexonp! crimpanb-kiryook. OcOOEHHOCTH TPOCTPAHCTBEHHOW OpraHu3aiuy 0eIKOB U
HYKJIEUHOBBIX KHCIIOT.

Monenu GuOPMILISPHBIX U TIIOOYIISIPHBIX OCITKOB.

KonnuecTBenHas cTpykTypHas Teopust Oenka.

JluHamMHuueckue CBOMCTBA IIOOYISIPHBIX OEJIKOB.

CTpyKTypHBIE U SHEpreTudeckue PakTopsl, OMpeAesonne TMHAMUYECKYIO
MTOABUKHOCTH OETTKOB.

['unepnoBepXHOCTH YPOBHEH KOH(DUPMAIIMOHHOM SHEPTUH.

JunaMuueckasi CTpyKTypa OJUTOIENTHIOB U TJIOOYIISIPHBIX OENKOB; KOH(UPMAIMOHHAS
MOABUKHOCTb.

OcHOBHBIE 0COOCHHOCTH KHHETUKH OUOJIOTUYECKUX TTPOIIECCOB.

Ornucanue TMHAMUKA OMOJIOTHYECKHUX MPOIECCOB HA S3bIKE XUMUUYECKON KUHETHKH.

Maremarnueckre MOJENIH.

3a/ayr MaTeMaTUYEeCKOr0 MOICTTUPOBAHNUS B OMOJIOTHH.

OO01re NpUHLKIIBI TOCTPOSHUSI MATEMaTHUYECKUX MOJIENeH OMOIOTHYECKUX CUCTEM.

[ToHsITHE aNEKBAaTHOCTH MOJIETH PEATbHOMY OOBEKTY.

JlunaMuyeckne MoJe OUOIOTHIECKUX TIPOIIECCOB.

JIuHeliHbIe M HETMHEWHBIE TTPOIECCHI.

MeTtob1 KauecTBEHHOM Teopun AU PepeHInaIbHbIX YPAaBHEHUN B aHAIHN3€
JTUHAMHYECKHUX CBOMCTB OMOJIOTHYECKUX MTPOIIECCOB.

[TonsiTue o GazoBo¥ MIOCKOCTH U (PA30BOM MOPTPETE CUCTEMBI.



CEBEPO-KABKA3CKAA TOCYIAPCTBEHHAA AKAJIEMUA
Kadenpa Menuuunckas kubepHeTuka
Tembl pedepaTos

no aucuunanne «MenunmuHcKas 61/[0(1)1/[31/[1(3))

1. IIpo0dJiembl COBpeMEeHHOI 0HMo(PU3UKH.

2. IlpuMeHeHNe KHHETHKH OM010TMYECKHUX NPOLECCOB B JUATHOCTHKE.

3. @u3nyecKue cBoiicTBa MeMOpaH.

4. Baiusinne (pU3MKO-XUMHYECKUX (PAKTOPOB HA (PU3HYECKHUE CBOIICTBAa MeMOpaH.
5. U3MeHeHHe CBOMCTB MeMOpPaH NMPHU NATOJOTHAX.

6. Mcnonb3oBanne paIHOAKTHBHBIX H30TONOB B JUATHOCTHKE.

7. llpuMeHeHre MeTOI0B KBAHTOBOM OMO(PU3UKM B THATHOCTUKE.

8. doToTepanus.

9. ®OoTOAMHAMUYECKAA Tepanus

10. IIpumeHeHnune GoTONPOTEKTOPOB H GOTOCEHCHONIN3ATOPOB B MeIHIHHE.



CEBEPO-KABKA3CKASA T'OCYAAPCTBEHHAA AKAJIEMUA
Kadenpa Menuuunckas kubepHeTuka
TecroBble 3a1aHusA

no aucuunanHe «MenunmuHcKas 61/[0(1)1/[31/[1(3))

1. BblOepuTe npaBujibHOE YTBep:KIeHHE

I.

2.
3.
4

[Tpu HEOOpaTUMBIX IpOIECcCaX BEIWYMHA YHTPOIUH IMOHIKACTCS

OOpatuMble IpoLecChl UAYT C MOBBIIIEHUEM SHTPOIUU

Bce HeoOpaTuMble POIECChl UAYT C MOBBIIIEHUEM SHTPOIIUU

ITpu TepMOaMHAMUYECKOM PAaBHOBECUH SHTPOIMSI CUCTEMBI IPUHUMAET MUHHU-
MaJIbHOE 3HAaYCHUe

Het npaBunpHOrO 0TBETA

2. B pacTtBope He00X0AMMO ONpeIeIUTh KOHIEHTPAIUIO MoJ1eKy Oeika. Kakoii me-
Toa Bbl McnoJib3yeTe AJs penieHust 3TOM 3agaum?

SNE D=

H3osnexTpuyeckoe GhokycupoBaHue

LlenTpudyruposanue

pH-metpus

JOB unu KJI- cnekrpockonus

Cnektpodoromepus B BUIUMON 1 Y D- yacTH CIIeKTpa CBETa

3. Cratuau3anusi 4eTBEPTUYHON CTPYKTYPbI MOJIEKYJI 0€JIKOB MOKeT MPOUCXOIUTH
3a cueT 00pa3oBaHUA MexKAy Cy0ObeJUHUIIAMU:

1.

2.
3.
4

KoBasneHTHBIX cBsI3el

IlenTuaHBIX CBs3EH

CnoxHO>(pUPHBIX CBsI3EH

CnabbIx B3aUMOJIEHCTBUH (3JIEKTPOCTATUUECKUX, BOJOPOJIHBIX, Ban-Jlep-
BaanbcoBbIX, THAPOPOOHBIX)

Her npaBunbHOrO OTBETA

4. T'mapodo6Has yacTh MOJIEKYJI JIMITUI0B MeEMOPaH NpeacTaBieHa

Al

OcTaTkoM MOJIEKYJIbI TIIHLEPUHA
OcTtaTkaMu MOJIEKYIT KUPHBIX KUCIIOT
OctatkoM MoJieKyJbl hoCPOpHOI KHCTOTHI
OcTaTKOM MOJIEKYJIbl aMUHOCTIUPTA

Her npaBuibHOrO OoTBETa

S. OTKpBITOH TEPMOAMHAMHYCCKON CHCTEMON SABJISIIOTCS

1.

Rl

3anasiHHAs aMITyJIa C KUJIKOCTHIO
AToM Bogopoaa

ATOM KHCIIOpOJa

JKuBas kneTka

Her npaBunsHOro orBera

6. OCHOBY CTPYKTYPbI OMOJIOTHYECKHUX MeMOPaH COCTABJISIIOT:

1.

kAW

2 MOJIEKYJISIPHBIX CJI0S YTIIEBOJIOB

2 MOJIEKYJISIPHBIX €05 OENKOB

2 MOJIEKYJISIPHBIX CJI0S JTUIHI0B

1 MoJIeKyYJISIpHBII cloM TUNUA0B + 1 MOJNEKYISpHBIN Cll0il OeIKOB
Her npaBunpHOro oTBeTa



7. Kakas cBSI3b MeK1Yy AMUHOKHMCJIOTAMHU B MOJIMIIENTUIHOM Henu?
1. WonnHas cBs3b

Bonopoanas cBs3b

DIIeKTpOCTATUYECKas CBSI3b

Ilentuguas cBsI3b

I'uapodobuas cBs3b

AW

8. MouekyasipHyo Maccy 0eJIKOB MOKHO OIIpeeTUTh METOAOM:
pH-meTpun

Cnekrpodoromerpun

Dnektpodopesa

K, 1OB-cniekrpomerpun

Her npaBunsHOro oTBeTa

ARl

9. B u30JMpPOBaHHBIX CHCTEMAX NMPH 00PATHMBIX MPoLEcCaX BeJIUYHHA IHTPONHHU
1. Ilommxkaercs

He u3Mmensiercs

IToBeImITaeTcs

JlocTuraeT MUHMMAJIbHOTO 3HAYCHUS

JlocTuraer MakCUMaJIbHOT'O 3HAYEHUS

AW

10. Yka:kuTe HempaBHJIbHOE YTBEp:KIeHHe
1. Knerka — OTKpbITast TEpMOTUHAMUYECKAS CHCTEMA
2. HeoOpartuMmsle npoiecchl UAYT ¢ TOBBIIEHUEM SHTPOIUN
3. B u301mpoBaHHOW TEPMOAMHAMUYECKOW CHCTEME 3HAYCHNE BHYTPEHHEH YHEPTUH
HE M3MEHSETCSI CO BPEMEHEM
4. AGcomtoTHbli Hynb TeMiepatypsl (0 K) Hemoctnxum
5. Bce yTBepkaeHUs IPaBUITbHEIE

11. Heo0xoammMo onpeeiuTh BTOPUUYHYIO CTPYKTYPY O0eikoBoii Mmoseky.ibl. Kakoii me-
TOX HanboJiee MPeANOYTUTEIeH IS ITOM Heau?

1. Cnekrpodoromerpus

2. Buckozumerpus

3. Dnexrpodopes

4. JOB, KJ/I-cnekTpockonus
5. pH-merpus

12. BpiGepuTe NpaBUJIbLHBII BADUAHT PACIHOJIOKEHUS YIEKTPOMATHUTHBIX BOJIH B
CTOPOHY NMOBBIICHUS JHEPIrUU KBAHTOB
1. PagmoBonHbI, BUIUMBIN cBeT, Y D-uznydyenue, UdD-u3nydenue
N®-n3nydenue, paiuoBOJIHbL, BAAUMBIN CBET, Y D-U3IIyueHue
Y®-usnyuenne, BuauMsii ceet, D uznmydenue, paauoBOIHbI
PagnoBonnel, U®-uznyyenue, BunuMebIi ceer, Y O-n3nydeHue
Y®-uznyuenune, UD-n3nydeHne, BUIUMBINA CBET, PaJHUOBOJIHBI

Rl

13. BbiOepuTe npaBU/IbHBINA BAPUAHT NPOJ0JIKEHHS CJIeYIOLIEero NMpeIIoKeHus :
«B cocTaB 0MoI0rHYeCKMX MEeMOPaH BXOAST MOJIEKYJIbL....
1. BbenkoB, HyKJIE€MHOBBIX KHCJIOT, a30TUCTHIX OCHOBAHUH
2. JlunuaoB, HyKJIEWHOBBIX KUCIOT, OEIKOB
3. VYrneBoaoB, HEOPTAHMYECKUX KUCIIOT, OCJIKOB
4. benkoB, TUIIKUIOB, YIJIEBOJIOB



5. .HI/IHI/I,Z[OB, AMHWHOKHUCIIOT, HYKJICUHOBBIX KHUCJIOT

14. TugpoduabHas YacTh MOJIEKYJI JUNUA0B MeMOPaH MpeACTaBIeHA
OcCTaTKOM MOJIEKYJIbI TJIHLIEPHUHA

OcTaTkaMu MOJIEKYJT )KHPHBIX KHCIIOT

OcTaTKOM MOJIEKYJIbI (HOCHOPHOM KHUCITOTHI

OcraTkamMu HyKJIEOTHUIOB

Het npaBuibHOrO OTBETA

SR

15. BbiOepuTe HEMPaBUWJIbHOE YTBep:KIeHHE

1. TIpu HEOOpAaTUMBIX MPOLIECCaX BETUYHMHA YHTPOIIHH IMOBBIMIASTCS
[Tpu 0OpaTUMBIX Mpoleccax BeIUYMHA DHTPOIMU HE U3MEHSETCS
Bce nHeoOpaTuMbie IPOIECCH UAYT C MOHMKEHUEM YHTPOTHH

AW

Her npaBunbHOrO 0TBETA

HpI/I TEPMOAUHAMNYCCKOM PABHOBCCHUHU SHTPOIIHUA CUCTEMBI HE U3MCHACTCA

16. HeoGxoammo onpeneutb Maccy 0eJikoBoii MoJiekyJibl. Kakoii MeToa Bbl ucnosb-

3yeTe Uil pelleHHus 3Toi 3aga4uu?

1. JACH-anexrpodopes
pH-metpus
N3mepenne Macchl Ha aHATUTHYECKUX Becax
CnextpodoromeTpus B BuauMoii u Y@ yactu criekTpa cBera
Her npaBunbHOrO OTBETA

SR

17. Cradnau3anusi 4eTBePTUYHON CTPYKTYPbI M0OJIEKYJI 0€JIKOB NPOUCXOIHT 32 cHeT

o0pa3oBaHus:
1. KoBaJIeHTHBIX CBSI3EH
IlenTuaHBIX CBSI3EH
CnoxxHO3QUPHBIX CBsA3EH
BooponHsIx cBsi3el, JIEKTPOCTATUYECKUX B3aUMOAECHCTBUI
Her npaBunbHOrO OTBETA

R

18. B cBeToBOIi cTaauu (pOTOCHHTE3a NPOUCXOASAT CJIeAYIOLIHe MPOLeCcChI:
CHUHTE3UPYIOTCSI MOJIEKYJIBI TIIFOKO3bI

Cunresupyercs monekyna JJHK

Cunresupyercsa Moaekynsl ATD

CHUHTE3UPYIOTCSI MOJIEKYJIbI OETTKOB

Her npaBunbsHOTO OTBETA

Al

19. YkaxkuTe HempaBH/IbHOE YTBep:KAeHUe
1. Knerka — n3onupoBaHHas TEPMOJIUHAMUYECKasi CUCTEMA
2. HeoOpaTumbie POIECCHl UAYT C MOBIIIEHUEM YHTPOIIHH

3. B u301upoBaHHON TEPMOJAMHAMUYECKON CUCTEME 3HaYE€HNE BHYTPEHHEN YHEPTUN

HE U3MEHSETCS CO BPEMEHEM
4. Ab6comoTtHbli HYIb Temmnepatypsl ( 0 K) Hemoctrkum
5. Bce yTBepkieHus IpaBUIIbHbIE

20. B n30,1MpoBaHHBIX CHCTEMAX NPH 00PATHMBIX NPOLECCAX BEJMYUHA JHTPONUH

1. He m3mensercs

2. IloBbrmaercs

3. JlocTuraer MUHUMAJIBHOTO 3HAYCHUS
4. JlocTAraeT MaKCHMAaJbHOTO 3HAYCHUS



5. Tlonmxaercs

21. BoiOepuTe NpaBUWIbHBIH BAPHAHT PACHOJI0KEHHUS IJTEKTPOMATHUTHBIX BOJIH B
CTOPOHY MOBBIIEHUS JIJIMHBI BOJHBI
1. PapguoBonHbl, BUAMMBIN cBET, Y D-uznyuenue, UD-u3nyuenue
N®-u3nydenue, paiioBOJIHbI, BAAUMBIN CBET, Y D-u3iydeHue
Y®-usnydyenue, BUauMbIi cBeT, M P-usimydeHue, paauoBOIHbL
PannoBonnbl, UD-u3nyuenune, BUIuMbiii cet, Y D-uznyyeHue
Y®-uznyuenune, UD-nu3nyyeHne, BUAMMBIA CBET, PAJUOBOJIHBI

AW

22. BoiOepuTe NnpaBUIIbHBIH BAPUAHT NPOJO0JIKEHHS CJIeAyI0NIero npeajioxenus: «B
€OCTaB OMOJIOTMYECKUX MEMOPAH BXOAAT MOJIEKYJIbI....
1. HykienHOBBIX KHCIIOT, a30THUCTBIX OCHOBAHUI
benkoB, munuao0B, yriieBo10B
VYTr1eB010B, HEOPraHUYECKUX KUCIIOT, aMUHOKHUCIIOT
PHK, JIHK, 6enkoB
Her npaBunbHOrO OTBETA

SR

23. B remHOBOI#i cTagun (POTOCHHTE3a CHHTE3UPYIOTCH MOJIEKYJIbI:
ATO®

Caxapos

Kucnopona

Bonrr

benkon

SNE D=

24. T'uapogo6HbIe B3aUMO/1eiiCTBUSI HMEIOT MECTO
1. Mexnay MosieKyiaMu OeIKa U MOJICKYJIaMH JIUTIUIOB B allE€TOHE
Mesx 1y MOoeKyIaMu BOJIbI U MOJIEKYJIaMH OENIKOB
Mex 1y MOJICKYJIaMH JIMITHIOB B PACTBOPE CITUPTA
Mex 1y MOeKyaaMH JIMIUI0B B BOJHOM PacTBOpPE
Her npaBunbHOrO OTBETA

R

25. Craduauszanusi BTOPUYHON CTPYKTYPbI 0€J1KOBOM M0JIeKY bl (2 - CIUPAJIN) IPO-
HCXOJUT B OCHOBHOM 3a c4eT 00pa30BaHuA
1. MonHBbIX cBs3en
Bonoponusix cBsizeit
KoBasileHTHBIX CBsI3EH
I'mapodoOHbIX cBs3eH
DIIEKTPOCTATUUECKUX CBS3EH

R

26. ®oTonecTPyKTUBHBbIE MPOLeCCHI B KJIEeTKe MPOUCXOAAT NPH AeliCTBUHU CBeTAa ¢ IJIHU-
HOM BOJIHBI

650 - 800 um

200 - 300 am

1000-10000 am

450 - 600 am

Her npaBunbsHOTO OTBETA

e

27. B cBeToBOIi cTaguun (POTOCHHTE3A MPOUCXOAUT CHHTE3 MOJIEKYJI
1. YrneBonos
2. IlurmeHTOB
3. Yrnekucnoro raza



4. A1D
5.ATD

28. doToperyasiTOpHbIe MPoIecChl MPOUCXOAAT NMPHU AeHCTBUU CBETA C AJIMHONH BOJHBI
1. 10-100 am

100 - 200 um

200 - 300 am

400 - 900 am

Her npaBunbHOrO 0TBETA

AW

29. IIpouecc cuHTe3a MoJIeKy]1 AT® B AbIXaTeJbHOM LeNH CONPSIKEeH
C pacmaoMm MOJIEKYJ YIJIEBOJOB

C norsnouieHueM KBaHTOB CBETa

C nepeHOCOM 3JIEKTPOHOB B JIBIXaTEJIBHOM LIETIH

C noselieHueM rpaguenta pH B kietke

Hert npaBunbsHOro oTBETa

SNAE B

30. ®oTonecTpyKTUBHbIE MPOLECCHI MPOMCXOAAT NPH MOTJIOMIEHUH CBETa MOJIEKYJIaMU
1. HyxiaeunHOBBIX KMCIIOT
2. Xmopodwuiia
3. Kaparunouna
4. dutoxpoma
5. Het npaBWIBHOrO OTBETA

31. ®oToperyJsiTOPHBIE MPOLECCHl B PACTEHUSIX HHUIMUPYIOTCS MOTJIOLeHHEeM KBaH-
TOB CBETAa MOJIEKYJIOii:
1. Xmopoduna
2. IHK
3. dutoxpoma
4. ®ochonunuaa
5. Het nmpaBWJIBHOTO OTBETA

32. Jlnsi cunTe3a MoJiekya AT® Ha MemOpaHax MUTOXOHAPHUIA MCIIOJIb3YeTCS JHEPrus:
1. KBanToOB cBeTa
2. I'pagurenTa aeKTpOXUMHUYECKOT0 IMOTEHIIMAJIa Ha [J1a3MaTHIYeCKOi MeMOpaHe
3. TertoBast SHEpPIUsl KIETKH
4. XUMUYECKHUX CBSA3EH OKUCIISIEMBIX CyOCTpaTOB
5. Her mpaBunbpHOTO OTBETA

33. B craduamsanuu koHpopManuu (BbICHINX CTPYKTYP) 0e1KOBBIX MOJIEKY.JI IPUHHU-
MAaloT yyacTue
1. IlenTuaHble CBA3U
2. BonopoiHbie CBSI3U
3. DdupHbie cBsI3U
4. oHHBIE CBSI3U
5. Her npaBUJIBHOTO OTBETA

34. CTIKMHT - B3aUMO/IeiicTBUSI HMEIOT MecTO B MoJekyae JTHK
1. Mexnay KOMIUIEMEHTApPHBIMU OCHOBAHUSIMU B IBOMHOM CHUPAIIN IO TOPU30H-
Talu
2. Mexny coceTHUMU OCHOBAaHUSIMHU B TIOJTUMEPHOI LIETIH IO BEPTUKAIU
3. Mexay a30THCTBIMH OCHOBAHMSIMHM B LIENIN YEPE3 1Al CIIMPAIH



4. Mexny ocTaTKaMu YIJIeBOJIa M OCTaTKOM (POCOPHOI KUCIOTHI B LIEMH IO
BEPTUKAJIH
5. Her npaBuibpHOTO OTBETA

35. 3aBucuMoOCTh onTHYecKOi MI0THOCTH pacTBopa JIHK oT 1JMHBI BOJIHBI NA/1a10-
1Iero CBeTa Ha3bIBaeTCsl
1. 'unepxpoMHbIM 3¢ hexToM
2. 'umoxpomHbIM 3P hexkTom
3. KpuBoii mnaBnenus
4. OTxurom
5. CexTpoM morjiomeHus

36. IIpu nomoumm pedppakToMeTpa MOKHO ONpedeJUTH 3HAYEHHE:
pH xxunkoctu

[Tokazarens npesoOMIIEHUS KUJIKOCTH

[TornomuieHus >KUaKOCTH

OnTuyecKkon MIOTHOCTH KUIAKOCTH

Het npaBuibHOTO OTBETA

SNE D=

37. IlaccuBHBIH TPAHCNIOPT 3apszKEHHBIX MOJIEKYJI M HOHOB Yepe3 0MoJI0ru4yecKue
MeMOpaHbI 00yCJI0BJIEH TPAIMeHTOM:

XUMHUYECKOT0 MOTEHIHAaa

DIEeKTPUYECKOro MOTEHIIMaIa

DIEKTPOXUMHUYECKOTO OTEHIAIA

Tepmudeckoro noreHnuana

3apsKEeHHbIE BEIECTBA [TACCUBHO HE MEPEHOCITCS

SNE D=

38. Muopudpu11a nonepevHo-MoJ0CaATHIX MBI MJIEKONMUTAIOIMX COCTOUT:
W3 MBIIIEYHBIX BOJIOKOH

W3 MBIIIEYHBIX KIETOK

N3 TOACTBIX U TOHKUX MPOTOPUOPUILT

N3 monexyn Genka TyOyanHa

Her npaBunpHOTO OTBETA

SR WD

39. TloreHuuan eiicTBUS B MbIIIEYHOEe BOJIOKHO IepeaaeTcs:
ITo Toncroit nporodudpuiie

[To ToHKO¥ poTOPuOpUIIITE

I1o capkomiasme

Ilo capkomiasMaTH4eCKOMY PETUKYIIIOMY

Hert npaBunbsHOro oTBETa

Al

40. VYkaxkuTe NPaBWIbHOE YTBEP:KIeHHE
1. Knerka — n3onupoBaHHas TEPMOJMHAMUYECKAs CUCTEMaA
2. HeoOpatuMble MpoLecChl UAYT C TOHWKEHUEM SHTPOMUU
3. B u3onupoBaHHON TEPMOJIMHAMUYECKON CUCTEME 3HAYCHHE BHYTPEHHEN
SHEPTUU €CTh BEJIMUMHA TOCTOSIHHAS
4. JKuBbie OpraHu3Mbl HE OTHOCSTCS K TEPMOJIMHAMHYECKUM CUCTEMaM
5. Bce yTBepxkaeHUs TpaBUIbHbIE

41. TloreHnmaJ AeiicTBHS BO3HMKAET:
1. Ha snepHoii memOpaHe
2. Ha memOpane MUTOXOHIpUIA



3. Ha memOpane XJ10poIuiacToB
4. Ha kierouHoit memOpaHe
5. Her npaBuibpHOTO OTBETA

42. BbiOepure TEPMOAUHAMHYECKYIO CHCTEMY, I/le 3HAYEHHE SHTPONUN OyJAeT CHU-
JKaTbhesa, T. €. dS <0 :

Al

3anasiHHas CTEKJISTHHAS amITyJia
Kunsammmii yaitauk

PaGoraromuii ABUTaTEh aBTOMOOHIIS
Mononoi pactyuuii Opranuzm

Her npaBunbHOrO 0OTBETA

43. B cocTrosiHHUH TEPMOANHAMHUYECCKOI0 PABHOBECUA JHTPONMUA CUCTEMbI

SNE D=

ITonmxaercs

Jocturaer MUHMMyMa 3HAYE€HUS U HE U3MEHSIETCS
IToBrilIaeTcs

Jlocturaer MakCuMyma 3Ha4€HUs

Her npaBunsHOro oTBeTa

44. TepMoguHAMHYeCKasi CHCTeMA HAXOAUTCS B CTAIMOHAPHOM COCTOSIHMM, €CJIU BbI-
NMOJIHsIeTCS cJIeAylollee yCJIoBHe

SNE DD

OHTPOIHUS CUCTEMBI HENIPEPBIBHO CHUXKAETCS
Cucrema n30MpoBaHa OT OKPYKAIOLIEH Cpebl

B cucreme nporekaroT 0OpaTUMBbIE IPOLIECCH
OHTpPOIHUS OTKPBITONW CUCTEMBI OCTAETCS IOCTOSIHHOM
Hert npaBunpHOro oTBETa

45. BHyTpeHHsIsI SJHepIusi CUCTeMbI SIBJISAETCA CyMMOM

SR W=

[ToTeHnManbHON PHEPTUM U KOJIMUYECTBA BBIOJIHEHHON pabOThI
CB00OHOM 1 KHHETUYECKON SHEPTUH BCEX MOJIEKYJ CHCTEMBI
IToTeHIManbHON U KHHETUYECKOM SJHEPTUU BCEX MOJIEKYJI CUCTEMBI
IToTeHIManbHON U KHHETUYECKON SHEPTUU CUCTEMBI U BHEIIIHEN CPEIbL.
Her npaBunbHOrO OTBETA

46. B cocTosinuu TEPMOANHAMHUYCCKOI0 pPABHOBECHUS IJHTPONMUA CUCTEMbI

6. IloHmxaercs

7. JlocTHraer MakCMMyMa 3HA4eHUS
8. IloBeimaercs

9. JlocthraeT MUHMMYyMa 3HAYEHUS
10. Het npaBuibHOTO OTBETA

47. B cBeroBoii cTaguu GoTOCHHTE3a MPOUCXOAUT CUHTE3 CJIEAYIOLIUX MOJIEKYJI:

1. YrioesomoBn
2. benkos

3. IlurmeHTOB
4. ATD
5.A/1D

6. AM®D

48. B TeMHOBOIi cTaguu GOTOCHHTE3a MPOUCXOAUT CJIEAYIOIIMI pouecc:

1. CuHTE3 MOJIEKYI TIIFOKO3bI
2. Beigenenue yriekuciaoro rasa



3. Cunre3 xJ10popHILIIOB
4. BolieneHue Kuciopoaa
5. Het npaBWIBHOrO OTBETA

49. TIporonnas AT®d-aza Ha MeMOpaHaX MMUTOXOHJAPHIl BHINOJIHSECT CJEAYIOLIYIO
pyHkumio:
1. kaTanm3upyer npoiiecc ruapoansa Mmoiekyin ATD
. KaTanu3upyer npolecc cuaTe3a Mmosiekyn AT
. TPAHCTIOPTUPYET HOHBI HATpPHsl, Kalus
. TPAHCHIOPTUPYET 3JIEKTPOHBI
. HET MPaBUIILHOTO OTBETA

B W N

50. BbiOepuTe NpaBWIbHbIH BAPHAHT PACHOJI0KEHHUS JJTEKTPOMATHUTHBIX BOJIH B
CTOPOHY CHUKEHHMSI JHEPIru¥ KBaHTOB
1. PaaguoBonHbl, BUAuMBbIM cBeT, Y D-uznyuenue, UD-u3nyuenue
N®-n3nyuenue, paiuoBOJIHbL, BUAUMBIN CBET, Y D- u3iyyeHue
Y®-usnydyenue, BUaAUMbIi cBeT, M P-usnmydeHnue, paauoBOIHbI
PannoBonnsl, U®-uznyuenue, BUIUMbIN cBeT, Y D-u3nyueHue
Y ®-usnyuenne, UD-n3nydeHue, BUAUMBINA CBET, PaJuOBOJIHBI

SR

51. BbiOepuTte NpaBWJIbHBbIN BAPHAHT PACIOJI0KEHUSA JIEKTPOMATHUTHBIX BOJIH B
CTOPOHY YMEHbIICHHS JJINHbI BOJIHbI
1. PaauoBonHbl, BUAUMBIK cBeT, Y D-uznydyenue, UD-u3nydyenue
N®-n3nyuenue, paiuoBOJIHbL, BUAUMBIN CBET, Y D-u3iyyeHue
Y®-usnyuyenue, BUAuMbIi cBeT, M P-usmydeHnue, paauoBOIHbI
PannoBonnsl, U®-uznyuenue, BUIUMbIN cBeT, Y D-u3nyueHue
Y ®-usnyuenue, UD-n3nydeHne, BUAUMBINA CBET, PaguOBOJIHBI

SR wD

52. K 31eKTpOMarHuTHOMY HOHU3UPYIOLIEMY H3JIy4eHUI0 OTHOCUTCS:
b-u3nydenue.

Y-U3Iy4CHHE

IIpoToHHOE U3IIydeHHE

HelitponHoe n3iyuenue

Her npaBunbpHOTO OTBETA.

Al

53. Uonusupymwouieii cnocod0HOCTHIO 00J1a1a10T:
DnekTpoMarauTHble BonHsl ¢ L =10 um
OnexTpoMarauTHblie BoiHbI ¢ L =1000 HM
OnexkTpoMarHuTHeie BOJHBI ¢ L =5000 aHM
DneKTpOMarHuTHbIE BOIHBI ¢ L = 1 MM
Her npaBunbsHOTO OTBETA.

e

54. K TeXHOreHHbIM HCTOYHHUKAM HOHU3HPYIOUINX M3JIYyYeHHH OTHOCHUTCSH:

1. Pagunocranius, Benymas nepegaun B FM- nuanazone

2. PaamoakTWBHBIN ra3 pajloH B BO3yX€ KUJIOTO MOMEIICHUS
3. MpaMopHbI€ IIUTHI TENMIEXOIHON JOPOKKH

4. PaboTaromuii IBETHOU TEIEBU30P

5. Her npaBunbsHOTO OTBETA

55. B pe3yJabTare paguo/iu3a BoAbl B KJETKaX NPH PagidalMOHHOM 00JIy4eHHH
MPOUCXOIUT:
1. CuHTe3 HOBBIX OETKOBBIX MOJICKYII



SNAwD

I'mnponus monexkyn ATO

IM'mapaTtanyst TMPUMUINHOBBIX OCHOBAHUI
O0pa3oBaHre NOHOB U CBOOOJIHBIX PaIUKATIOB
Her nmpaBunsHOTO OTBETA

56. K xkopnyckyJSIpHOMY HMOHU3HPYIOUIEMY M3JIy4YeHUI0 OTHOCUTCS:

[

AW

["'amma-n3nydenue.
PeHTreHoBckoe u3iydeHHe
IIpoToHHOE U3IIydeHHE
Topmo3HOe n3iyueHue
Her npaBunbHOTO OTBETA.

57. Konuenrtpanuio 0e1ka B NIPO3pavyHOM OMOTOTHYECKON KHIKOCTH MOKHO OIpe/e-
JIMTh IIyTeM U3MepeHHsl 3HAYeHUS:

I.

SR

pH- pacTBOpa

[Toka3zaTens npeaomiIeHHs] pacTBOpa
OnTuyeckoi MIOTHOCTH PacTBOpa
DIEeKTpONPOBOJHOCTH pacTBOpa

Her npaBunpHOTO OTBETA

58. PagunanmoHHble MOpaKCHUst TKaHeill BO3HHUKAIOT npu oﬁﬂyqe}mn OpraHmusmMmoB

SNE D=

VHTEHCUBHBIM COJHEYHBIM CBETOM
PanmoBomaamn

TeneBU3NMOHHBEIMH BOJIHAMU
PentrenoBckumu ydamu

Her npaBuibHOTO OTBETA

59. UoHu3zanuio aToMOB U MOJIEKYJI BbI3bIBaeT 00J1y4eHHe TKAHeH

p—

R

CBeToM OT 3JIEeKTPUYECKOMN JTAMITIOUYKHU
PannoBonnamu

TeneBU3MOHHBIMH BOJTHAMHU
Anbda-uznydeHuem

Her npaBunbsHOTO OTBETA

60. Kakoe u3 yrBep:KI1eHUil BepHO:
1. O6GnydeHne KIeTOK BHIMMBIM CBETOM BBI3bIBAE€T MOHU3AIMIO ATOMOB U MOJIE-

KyJ

2. @oTOperyspHbIE MPOLECCH B OPraHU3Max NPOUCXOAAT IpH aerictBun Y d-

CBCTa

3. B mporiecce poTocuHTE3a MPOUCXOAUT CHHTE3 MOJIEKY JIUITH]IOB
4. @OTOIECTPYKTUBHBIE MPOLIECCHI TPOUCXOAAT TIpU AercTBUU Y D-cBeTa
5. Her npaBWJIBHOTO OTBETA

DopMupyeMblie KOMIIETCHIUT HomMmep TecToBOrO 321aHUs

VK-8 1, 5,30,35

YK-1 2-4,6-29,30-34,36-60




5. MeToauueckue MaTepuaJbl, OMpeaeasaoIue nmpoueaAypbl OHCHUBAHUA KOMIIETCHIIUA
KpnTepnu OICHKH 3a4Y€Ta

«3a4TEHO» — 3a 00lIee 3HAHUE TOJIbKO OCHOBHOI'O MaTepHaa, 3a OTBETHI, COACpIKaIINe
HETOYHOCTHU WU CcJ1a00 apryMEeHTUPOBAHHbIE, C HAPYIIEHUEM I10CIIEA0BATEIbHOCTH U3JI05KEHUS
MaTepuana.

«HE3a4TEeHO» — 3a HE3HAHUE 3HAYUTEIBHOM 4YacTH MPOrpaMMHOIO MaTepuana, 3a
CyIIECTBEHHBIE OIIMOKM B OTBETaX Ha BOIMPOCHI, 3a HEYMEHHE OPUEHTHUPOBATHCS B MaTepHUalle,
32 HE3HAHUE OCHOBHBIX IOHATUH IUCLUUIUIMHEIL.

Kpurepun oueHuBaHusi 3a4eTa ¢ OLEeHKOMH

OneHka «OTJIMYHO» BBICTABISIETCS 3a TIyOOKOE 3HAHHME MPEAYCMOTPEHHOTO MPOrpamMMon
MaTepuaia, 3a YMEHHE YETKO, JaKOHWMYHO M JIOTUYECKH IIOCIEN0BaTENbHO OTBEYaTh Ha
MOCTaBJICHHBIE BOIPOCHI.

OneHka «xopomio» — 3a TBEpPAOE 3HAHHE OCHOBHOIO (IporpaMMHOI0) Marepuaia, 3a
rpaMOTHbBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI HAa OCTABICHHBIE BOIPOCHI.

OneHka «yJOBJIETBOPUTEIBHO» — 3@ O0LIee 3HaHUE TOJBKO OCHOBHOI'O MaTepuasa, 3a OTBETHI,

CoACpIKaue HCTOYHOCTH nim ci1abo APTYMCHTUPOBAHHBLIC, C HapylmceHnuem
MOCJICA0OBATCIIbHOCTHU U3JIOKCHUA MaTCpuraia.
OI_IeHKa «HCYHOBJICTBOPUTCIIBHO» — 34 HE3HAHUC 3HAUUTEILHON 4YacTH IIporpaMmMHOI0

Martcpualia, 3a CYIICCTBCHHBIC OomuOKH B OTBETax Ha BOIIPOCHI, 3a HCYMCHUC
OPUCHTHUPOBATLCA B MAaTCpUAJIC, 3@ HC3HAHHUC OCHOBHBIX MMOHSTUHN JUCHUITIIMHBI.

Kpurepum ouenku pedepara:

«OTJIMYHO» CTaBUTCS, €CJIM BBHINOJHEHBbl BCE TPeOOBaHWSA K HANUCAHUIO M 3aLIUTE
pedepara: o0o03HaueHa paccMmarpuBaeMas IpoOiieMa U JIOTHYHO M3JI0KeHAa COOCTBEHHas
no3uIMs, CQHOPMYJIUPOBAHbI BBIBOJBL, TEMa pacKpblTa IIOJHOCTHIO, BBIAEPKAH OOBEM,
coOmo/ieHsl  TpeOOBaHUS K BHEIIHEMY O(OpMIIEHHIO, JaHbl MpaBUIbHBIE OTBETHl Ha
JIOTIOTHUTEIbHBIE BOIPOCHI.

«Xopo110» — OCHOBHBIE TpeOOBaHUS K pedepaTy U ero 3alUTe BHINOJIHEHbI, HO IIPH 3TOM
JIOTIYIIEHbl HEeAO0YETHl. B yacTHOCTHM, HMEIOTCS HETOYHOCTH B HW3JIOKEHUU MaTrepuana;
OTCYTCTBYET JIOTHUECKasi MOCIIEA0BAaTEIbHOCTh B CYXJIEHUSIX; HE BblAepkaH o0bEM pedepara;
UMEIOTCSl YNyHIeHWsT B O(QOPMIIEHHWH; Ha JOIMOJIHUTENbHbIE BOMPOCHl HpPH 3allUTe JdaHbl
HETIOJIHBIE OTBETHI.

«Y10BJIETBOPHUTEJBHO» — HMMEIOTCS CYLIECTBEHHBIE OTCTYIUIEHHS OT TpeOOBaHUI K
pedepupoBanuo. B yacTHOCTH: Tema OCBelleHa JUIIb YaCTUYHO; JOMYyILEHbl (haKTHYEeCKHUe
OIMOKK B COJEp)KaHUU pedepaTa WM MpPHU OTBETE HA JOMOJIHUTEIbHBIE BOMPOCHI; BO BpPEMs
3alUTBl OTCYTCTBYET BBIBO.

«HeynoBjierBopuTe/ibHO» — TeMa pedepara HE pacKkpbiTa, OOHAPYKUBAETCS
CYIIECTBEHHOE HETIOHMMAaHUE NMPOOIIEMBI.

Kpurepun ouenku 3agau:

«OTaUYHO» — OTBET Ha BOIMPOC 33/1a4M J1aH MpaBHIbHBIA. OOBSICHEHHE X0/Ia €€ PelleHuUs
noApoOHOE, TOCIeA0BaTeIbHOE, TPAMOTHOE, C TEOPETHUYECKUMH OOOCHOBAHHMSAMHU (B T.4. W3
JIEKIIMOHHOTO Kypca), ¢ HEOOXOIUMBIM CXEMAaTHUYECKUMH M300pKCHUSIMHU U JEMOHCTPALUSIMU
Ha aHaTOMHWYCCKHUX IIpfraparax, C HNpaBUJIIBHBIM H CBO6021HI)IM BJIaICHUEM aHAaTOMHYECKOH
TEPMUHOJIOTUEN; OTBETHI HAa JOTIOJHUTEIbHBIE BOIIPOCHI BEPHBIE, UETKHE.



«Xopomio» — OTBET Ha BONPOC 3a7a4uu JaH MpaBWIbHBIN. OOBSICHEHHE X0/1a €€ PEIICHUS
oIpoOHOE, HO HEJIOCTATOYHO JIOTUYHOE, ¢ CIMHUYHBIMU ONIMOKAMH B JIETAISIX, HEKOTOPBIMU
3aTpyJHEHUSIMU B TEOPETUYECKOM OOOCHOBAaHWMU (B T.4. M3 JIEKIIMOHHOTO MaTepuaia), B
CXEMAaTHYCCKUX U300pKCHHUSIX M JCMOHCTPAIMAX HAa aHATOMHYCCKHX Iperaparax, OTBEThI Ha
JIOTIOTHUTEIFHBIE BOTIPOCHI BEPHBIE, HO HEIOCTATOYHO YETKHE.

«YI0BJIETBOPHUTEJIBLHO» — OTBET Ha BONPOC 3a/1a4M JIaH MPpaBUIbHBIN. OOBsICHEHHE X0/1a
€e pemieHWs HEIOCTAaTOYHO IOJIHOE, HEMOCHeA0BaTeNbHOe, C OIIMOKaMH, CIa0bIM
TEOPETUYECKMM OOOCHOBaHHWEM (B T.4. JICKIIMOHHBIM MAaTEPHAJIOM), CO 3HAYHTEIbHBIMU
3aTpyJHEHUSIMU U OIIMOKaMH B CXEMAaTHYECKHX H300pKEHUSX U JACMOHCTpPAlUAX Ha
AHATOMUYECKUX Ipernaparax, OTBEThl Ha JIOMOJHHUTEIBHBIC BOIPOCHI HEIOCTATOYHO YETKHE, C
OIIMOKAaMU B J€TaIAX.

«HeynoBJIeTBOPHUTEJIBLHO» — OTBET Ha BONPOC 3a/1a4M JIaH HE MPAaBMIbHBIA. OObsICHCHHE
X0lla €¢ pEIICHUs JaHO HENOJIHOe, HEMOCIeI0BaTeIbHOe, ¢ TPyObIMU oOmuOkamu, 0e3
TEOPETUYECKOI0 00OCHOBAHMS (B T.Y. JICKIIMOHHBIM MaTEpHAIOM), 0€3 YMEHHS CXEMaTHUYCCKHX
M300paXCHU U JIEMOHCTPAIM Ha aHATOMHYECKUX Tperaparax Wid ¢ OOJBIIUM KOJMIECTBOM
OIMOOK, OTBETHI HA JOMOJHUTEIBHBIC BOIIPOCH! HEMTPABUIIBHBIC HITH OTCYTCTBYIOT.

Kputepun onieHKkn yCTHOT0 0OTBeTA:

OneHka «OTJMYHO» BBICTABISETCS OOYyYarolIeMycsi, €CIM OH CBOOOJHO BIaJeeT
TEPMUHOJIOTHEHN, JEMOHCTPUPYET MPEKPACHOE 3HAHUE MPEIMETA, COCIUHSS TIPU OTBETE 3HAHUS
U3 pa3HbIX pa3/esioB AMCUMILIUHBI, A00aBIsIsl KOMMEHTAPUU, MOACHEHUS, MOXET OBICTPO U
0e30MMO0YHO  TPOWLTIOCTPHPOBATH  OTBET  COOCTBEHHBIMH  TpuMepamu.  Brameer
apryMeHTaluuen, rpaMOTHOM, JOCTYITHOM U MOHSATHOM PEUblo.

Ouenka «Xopomo», BIAJACET TEPMUHOJIOTHEH, Jenas OmUOKH, TpPU HEBEPHOM
ynoTpeOJIeHNH caM MOXET MX HCHPaBUTh, XOPOIIO BIAAEET COACPKAHUEM H3y4aeMOW TEMBI,
BUJIUT B3aMMOCBSI3HM, MOXKET MPOBECTU aHAIM3, HO HE BCETJa JIEJIacT 3TO CaMOCTOSITEIIbHO 0€3
MOMOIIH TPENOoIaBaTeNsl, MOXKET MOA00paTh COOTBETCTBYIOIINE MTPUMEPHI, Yallle U3 UMEIOIIUXCS
B y4€OHBIX MaTepuaiax. Xopolas apryMeHTaIlusl, YeTKOCTh, TAKOHUYHOCTb OTBETOB.

Ouenka «ya0BJIETBOPUTEIBHO)», PEAKO UCHOJIB3YET MPU OTBETE TEPMHUHBI, TTOJIMEHSIET
OJIHM TIOHSTHSl JIPYTMMHU, HE BCErJa TMOHUMAs pa3HUIlbl, OTBEYAaeT HAa KOHKPETHBIA BOMPOC
COEIMHSS 3HAHUS TOJIBKO NPH HABOJASIIMX BOMPOCAX MPENOAABaTENs, C TPYAOM MOXKET
COOTHECTHU TEOPUIO M TMPAKTUUECKHE MPUMEPHI U3 YYEOHBIX MATEpHUAJIOB; MIPUMEPHI HE BCETIIA
npaBuibHble. Crnabas apryMeHTaiusi, HapylleHa JIOTHMKa MPH OTBETE, O0JHOOOpaszHble (HopMbl
W3JI0KEHUST MBICIIEH.

OueHka «HeyJI0BJETBOPHUTEIBLHO», TPU OTBETE HE BIaJeeT MNPOoPeCcCHOHATHHON
TepMuHONiorueli. HeyBepeHHO€ W JIOTWYECKH HETOCJEIOBAaTEIbHO H3J1araeT Marepua,
oOHapyXHUBaeT MpPoOeNsl B 3HAHUSAX OCHOBHOTO Y4eOHOTO MaTepuana, HE MOXKET MPUBECTH
MIpUMEPHI U3 YIEOHOU TUTEPATYPHI, 3aTPYAHIETCS C OTBETOM Ha IMOCTaBJIEHHBIE TIPETo/IaBaTeieM
BOITPOCHI.

OuennBaHne TECTUPOBAHUS.

e 0t 0 10 69,9 % BBIOJIHEHHOTO PEIICHUS — HEYIOBJIETBOPUTEIHHO;
e ot 70% 10 79,9% — ynoBIETBOPUTETHHO;

e o1 80% 10 89,9% — xoporo;

e 0t1 90% no 100% — otnuyHO



Ipuioxenne 2
AnHoTaims JUCIAILIAHGI
1o crenuaibHocTy 33.05.01 dapmanus

Jucuumimaa Menununckas 6nodusnka

(Mopyib)

Peamuzyembie | YK-1

KOMIIETEHIIMH | VK-8

Pe3ynpTarel NJYK-8.1. AHanu3upyer (bakTopsI BPEIHOTO BIIMSIHUSA Ha

OCBOCHUA KHU3HEACITENbHOCTh 3JIEMEHTOB Cpelbl OOUTaHUS (TEXHUYECKUX CPEACTB,

AUCHUIUIMHBL | 1exgoornyecknx MpoIECcCcOB, MaTrepuasoB, aBapUHO-OMACHBIX XUMHUYECKHX

(Monyns) BEIIECTB, 3JaHUN U COOPYKEHUH, IPUPOIHBIX U COLUATBHBIX SIBICHU)
NAYK-8.2. Haentudunupyer omnacHble W BpeaHble (aKTOPhl B paMKax
OCYIIECTBIIIEMON  J1€ATEIbHOCTH, B TOM YHUCJIE OTPABJSAIONIME U
BBICOKOTOKCHYHBIC BEIECTBA, OMOJIOTHYECKHE CPEICTBA M PaIMOAKTUBHBIC
BELIECTBA
NAYK-8.3. Pewmaer mnpobiaembl, CBA3aHHbIE C HapyLIEHUSMU TEXHUKH
0€30MacHOCTH M YYacTBYeT B MEPONPUITHUSX [0 MPEAOTBPAILCHUIO
Ype3BhIYANHBIX CUTYallUi HAa paboyeM MecTe
NJAYK-8.4. Pa3pscHdger mnpaBwia TMOBEAEHUS IPU  BO3HUKHOBEHUU
Ype3BBIYANHBIX CHUTYallMil MNPUPOAHOTO M TEXHOTEHHOTO MPOUCXOXKICHUS,
OKa3bplBa€T  IEpPBYI0  IIOMOLIb,  ONMCHIBAET  CHOCOOBI  ydyacTus B
BOCCTaHOBUTEJIbHBIX MEPOIPUITHSX.
NAYK-1.1 AnanuzupyeT NpoOJEMHYIO CUTYalMI0 KaK CHUCTEMY, BBISIBIISAS €€
COCTABJISAIOLIUE U CBSI3U MEXKY HUMHU.
NAYK-1.2 Onpenensier npo6esnsl B UHGOpMAIUU, HEOOXOAMMOM /ISl pEeIICHU S
pOOJIEMHOM CUTyalluu, U POEKTHPYET MPOLECCHI IO UX YCTPAHEHUIO.
NAYK-1.3 Kputnuecku OIeHHBaeT Ha/eKHOCTb MCTOUYHUKOB HMH(pOpMaluH,
paboTaeT ¢ MpOTUBOPEUNBOM HH(pOpMaLIHelt U3 pa3HBIX HCTOYHUKOB.
NAYK-1.4 PaspaGarbiBaeT U COJEpKATEIBHO AapPTyMEHTHUPYET CTpPaTeruio
peumieHus ~ npoOJEMHOM  CUTyalluM  HAa  OCHOBE  CHCTEMHOIO U
MEXIUCLUUIIIINHAPHBIX OAXO0/0B.
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