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BBenenue

1. Tlpenna3HaueH [Uisl MPOBEACHUS TEKYIIETO KOHTPOJS YCIIEBAEMOCTH U MPOMEKYTOUHON
aTTecTanuu no aucuuiiuHe «buodusuka» y cryaeHTtoB cnemnuanbHocTH 05.03.06
DKoJ0THUs ¥ IPUPOOIIOJIb30BAHNE

2. ®OC sBusieTcs NPUIOKEHUEM K ITporpaMMe JUCHMILIUHBI «buodusukay.

3. Pazpabotunk Menbuenko E.A., noment kadenpsl (Qpu3MKO-XUMUUECKOW OHUOIOTHH U
UMMYHOJIOTHH.

4. Tlposenena skcrneprusza POC.

UneHbl 3KCIIEPTHON TPYMIIBI:

IIpencenarens [laxomoBa T.A., npeacenaTenp y4eOHO-METOAMYESCKOM KOMHCCHH MEIUKO-
Oounonoruyueckoro axkynpTeTa

Unenst xomuccuu: J[lenucoBa E.B., nmoment xadeapbl (U3HKO-XUMHUYECKONH OHOJOTHUH U

UMMYHOJIOTHUHT

Brnacos A.A., noreHT kadeapsl GU3NKO-XUMHUUECKONH OMOIOTHH U UMMYHOJIOTHH
[IpencraButens  opranusanuu-padoromarens MypatoBa A.KO., 3aB.  KIMHUKO-

nuarHoctTuueckoir nmaboparopueir MBY3 «l'opoackas ximauudeckass OonpHHMIA Ned4 ropoxa
CraBpornoss»

OkcneptHoe 3akimtoueHne — DOOC Mo3BONSET OLIEHUTh YPOBEHb C(HOPMUPOBAHHOCTH
KOMITETEHIIHI, PEKOMEH/IyeTCs K HCIIOJIB30BAHMIO B y4eOHOM ITpoIiecce

5. Cpok geiictus @OC onpenenseTcss CPOKOM peaau3aiii 00pa30BaTeIbHONW TPOTPAMMBI.



1. Onucanue mokasarejieil U KPpUTEepHEB OLEHUBAHUS HA PAa3JINYHbBIX
Tanax ux (POpMUPOBAHNS, ONUCAHNE IKAJ OlleHMBAHUSA

YpoBHH Jeckpuntopsl
cOpMHpOBAHHOCTH MuHuManbHbIR M .

7 MHUMaJIbHBIA .
Kowneremuii, YPOBEHb He OBEHb Cpenuuii ypoBeHb Beicoruii
UHAHKaTOpa (OB) JOCTUTHYT yp p P YPOBEHb

(ynoBneTBOpUTENbEH (xoporwo)
(HeynosnerBopurenb 46 (oTaM4YHO)
0) ajia
HO) 3 6aia 5 GatoB
2 bamna

Komnemenyus: OIIK-1

Cnocoben MPUMCHATH 0a30BEIC 3HAHMS (byH,HaMeHTaHBHI)IX Pa3aciioB HAYK O 3€MJ'IC, C€CTCCTBCHHO-HAYYHOI'O U
MAaTCMATUYCCKOI'0 MKJIOB IIpU PCUICHUHU 3a1a4 B 001aCTH SKOJIOTUHU U IT HNPOJOIIOJIb30BaAHUA

00JIaCTH 3KOJIOTHH U
TIPUPOJOTIONB30BAHNUS
N-30I0K-1.
[Ipumensier 0a3oBBIC
3HAHUS XHMUU TpU
MPOBEJACHUN XUMUKO-
AHAJTUTUYCCKUX
HCCIIeTIOBaHUM B
00JIaCTH 3KOJIOTHH U
TIPUPOJOTIONB30BAHNS
NI-40I1K-1.
Hcnonb3zyer
OHOJIOrHH U1
pelieHus  3a1ad = B
007aCTH JKOJOTHH U
MPUPOAOIOIH30BAHUS
NJI-50I1K-1.
Hcnonb3yer 3HaHuA
(hyHIaMEeHTaIIbHBIX
pa3menoB  HAyK o
3emue Uid peLIeHUs
3aa4 = B oOjactH
3KOJIOTUH nu
IPUPOAONOIH30BAHU

3HaHuA

PesynbraThl He cniocoben Criocoben Criocoben xopomo | Crocobex
N-10I1K-1 TIPUMEHSTH 0a30BbIC MIPUMEHSITh MIPUMEHSITh OTJINYHO
Hcnonp3yer ©6a30BbIe | 3HAHHA 0a30BbIe 3HAHUA 6a30BbIC 3HAHUA MIPUMEHSTh
3HaHUS B 00JacTd | QyHIAMEHTATBHBIX (yHIaMeHTaNbHBIX | (yHIZaMEHTaJIbHBIX | 0a30BEBIC
MaTeMaTHKH IUISL | pa3ziesioB HayK O pasaesioB HayK O pasaesioB HayK O 3HAHUS
00paboTku 3emite, eCTeCTBEHHO- | 3emure, 3emure, (dyHamMeHTalb
nHpOpMaU U | HAY4YHOTO U €CTECTBEHHO- €CTECTBEHHO- HBIX Pa3JesioB
aHaJin3a JaHHBIX B MaTCMaTH4YCCKOIo Hay4YHOro u Hay4YHOro u HayK O BGMHe,
O6J'IaCTI/I OKOJIOTUH U UKJIOB IIpU PEHICHUU MATEMATUYCCKOI'O MATEMaATUYCCKOI'O €CTCCTBCHHO-
[IPUPOIONIOIB30BaHMUA | 3a1ad B 00IacTH LIUKJIOB IIPH IIUKJIOB IIPH HAay4YHOTO

. 9KOJIOTHHU H peLICHNH 337124 B peILIeHNH 337134 B MaTeMaTH4eCcKo
NA-20I1K-1 MIPUPOJOTIONB30BAHNS | OOJIACTH IKOJIOTHH | OOJAaCTH SKOJOTHH | TO IUKIIOB IIPH
[pumensier 6a3oBbIe u u peLIeHHH 3a1a4
3HaHUA  (PU3HYECKUX IIPUPOJIOIIOIB30BaH | MPHPOAOIONIB30BaH | B o0nacTu
3aKOHOB W aHajM3a ust ust 9KOJIOTUH U
(bu3nYeCcKux SBICHUI MIPUPOIOIIOIB30
U peIICHU 3a1a4 B BaHUs

OuenuBanue ypoBHS c(POPMUPOBAHHOCTH KOMITETEHIIUH 10 JUCIUILTUHE OCYLIECTBIIAETCS
Ha ocHOBe «[lonoxeHns: 0 IPOBENEHUH TEKYLIETO KOHTPOJS YCIIEBAEMOCTH U MIPOMEXYTOUHON
aTTecTalluu O00ydYaromMxcsi MO o0pa3oBaTelbHBIM IpOrpaMmaM BBICIIErO0 OOpa3oBaHMS -
nporpaMMaM OakajlaBpuara, HporpaMMaM CHelMajIuTeTa, MporpaMMaM MarucTpaTrypbl - B
denepanbHOM TrOCYJapCTBEHHOM aBTOHOMHOM 00pa30oBaTEIbHOM  YUPEXKJIEHUU BBICIIETO
oOpa3oBanus «CeBepo-KaBkasckuil GpenepanabHblil yHUBEpCUTET» B aKTyaJIbHOMN pelakiny.



Kpurepun oneHMBAHHS KOMIIETEHIUI

Oyenka «3aumenoy. llpouenypa 3aueta u auddepeHInpOBaHHOTO 3ayeTa Kak OTIACIBHOE
KOHTPOJIbBHOE MEpPOIpPUITHE HE MPOBOIUTCS. 3a4yeT BBICTABISETCS MO pe3yibTaraM paboThl B
CceMecTpe, IIPH C1a4e BCEX KOHTPOJIbHBIX MEPOIIPUATHH, IIPEAYCMOTPEHHBIX TEKYIIIUM KOHTPOJIEM
yCIeBaeMOCTH.

Oyenka «He 3a4mMeHO0» 8bICMABNIAEMCs CMYOeHMY He cOA8UIeMy 8 NOTHOM 00bemMe KOHMPOIbHbLe
meponpusamus. OOy4daieMycsi, He CIaBlIeMy B IOJHOM 00beMe KOHTPOJIbHBIE MEPONPUSITHUS,
CTaBUTCSI OTMETKA «HE 3aUTCHO.



2. OOEHOYHBIE CPEACTBA JIsA TPOBEPKH YPOBHA

CO®OPMUPOBAHHOCTH KOMITETEHIIAM

Homep | IIpaBuibHbIi Kommner
Copnepxanue Bonpoca
3alaHusl OoTBeT eHIMA
TecToBBIE 3aaHUA
Cemectp 4
IIpeamerom n3yyeHusi 0MOGU3MKH ABISICTCS
(usuieckue n ¢u3nUecKre NpoLecchl )KUBBIX CUCTEM
1 xn?affeﬁc_ne (U3UKO-XMMHYECKHE TPOLECCHI KUBBIX CHCTEM OIIK-1
— OMOJIOTHYECKHE TIPOLIECCHI )KUBBIX CHCTEM
¢duznyeckre 1 PU3NKO-XUMUYECKUE MPOIIECCHI )KUBBIX
JKUBBIX CUCTEM
CUCTEM
Buodu3nka BO3HMKJIA HA CThIKE TAKHX HAYK KaK OIIK-1
) ouonorus u ouoxumus u pusnKa
buzuka ouomnorus u pusuka
¢uznonorus u pusukKa
komdecTBOM | Umcao mosiekya AT®, cHHTe3MpOBaHHBIX PH OIIK-1
nap OKHCJICHHH TOT'0 WJIM MHOI0 BellecTBa,
AJIEKTPOHOB, | ompeae/seTcs KOJIH4eCTBOM
3 IIOCTABIISIEMBIX | BaJEHTHOCTBIO ATOI'O BELIECTBA
B pEIOKC CBOMCTBaMU
JBIXaTENIbHYI0 | KOJWYECTBOM Iap JIEKTPOHOB, IOCTABISAEMBIX B
1LeNb JbIXaTENbHYIO LIENb
Beauunny n3meHenusi cBo6oaHoi yHepruu ( G) npu OIIK-1
n3MeHeHueM | ruapoJuze AT® na3piBalT
4 CTaHJApTHOU SHTAJIbIIUEN TUIPOIIA3A
¢BOOOIHOHI SHTPOINUEU OKUCIEHUS
SHEpruu M3MEHEHHEM CTaHAAPTHON CBOOOIHOM SHEprun
M3MEHEHHEM PHEPIruu OKUCIIECHUS
H-ATd®a3a niau npoToHHAasi IOMIIA PaCHoJIaraeTcs OIIK-1
BCTPOEHA BO Ha Hapy»XHOH MeMOpaHe MUTOXOHIPUI
BHYTPEHHEIO Ha BHYTPEHHEW CTOPOHE HapYKHOW MEeMOpaHbI
5 MHUTOXOH/IPHAJ | BCTPOEHA BO BHYTPEHHEIO MUTOXOHIPHAIBHYIO
bHYIO MeMOpaHy
MeMOpaHy pacrioyiaraercsi Ha IOBEPXHOCTH BHYTpEHHEN
MeMOpaHBbI
Kakoii cy6cTpaT 1aet HauboJibIIee KOJTHYECTBO OIIK-1
JHAOTeHHOM BOJbI OKHCJICHHUS
6 JIAIUIHBIN OEJIKOBBIH
YIJIEBOIHBIN
JIATTAJHBIN
KoHeyHbIM NPOIYKTOM OKHCJIHUTEIbHO- OIIK-1
BOCCTAHOBHMTE/IbHBIX PEAKIUi B AbIXaTeJbHON Lenn
MMTOXOH/JPHIi ABJIAETCS
7 BOJIA KHUCIIOPOJ
aTOMAapHBIN KHCIIOPOL
BOZA
H+
ocobenHocty | buodusznka kieTku uzyyaer OIIK-1
3 (GYHKIIMOHUPOB | OCOOCHHOCTH CTPOEHUS KIETOUHBIX CUCTEM
aHus 0Cc00EeHHOCTH (PYHKIIMOHUPOBAHUS KJICTOUHBIX U

KJIICTOYHBIX U

TKaAHCBBIX CUCTEM




3aKOHOMEPHOCTH JieieHus U AU PepeHInpOBKI

TKaHEBBIX KJIETOK
CHCTEM 0COOCHHOCTH CTPOEHUS U (PYHKIIMOHUPOBAHUS
KJICTOYHBIX M TKAHEBBIX CHCTEM
S Mouaekyasipuasi onopusunka usydaer OIIK-1
(usKo- TOJLKO CTPOCHHE MOJICKYII
XMMHUUYECKHE CBOHCTBA MOJICKYJI
9 XUMHUYECKHE .
cBoficTBa CTpoeHHE 1 (PU3UKO-XUMHUYECKHE CBOMCTBA MOJICKYI
MoKy POJIb MOJIEKYJIIPHOTO CTPOSHHS B IIPOTEKAIOLITHX
peakuusix
YTO He OTHOCUTBLCS K HANIPABJEHHUSIM COBPeMEHHOM OIIK-1
onopuzuku
10 o6uodusuka KBaHTOBast OMo(pu3NKa
JIbIXaHUS O6unou3MKa KIETKH
MOJIEKYJIsipHas Onodusnka
Onodu3nKa IbIXaHUs
OcHoBHas1 1eJib OMO(PU3HIECKOr0 HCCIe0BAHUS OIIK-1
COCTOUT
B BBUSICHGHUH | B W3yYCHUHU METa0OJIHM3Ma KUBBIX CHCTEM
BHYTPEHHHX B O0BSICHEHUH MTPOIIECCOB B KUBBIX CHCTEMAaX MyTEM
11 MEXaHHU3MOB | paCCMOTPEHHsI BHEITHUX aHAJIOTHIA
OMOJIOTMYECKH | B BBIACHCHUH BHYTPEHHHX MEXaHH3MOB
X MPOLECCOB | OMONOTMYECKHX MPOLIECCOB
B PACKPBITHH 3aKOHOMEPHOCTEH MOBEJICHUS OTKPBITHIX
HEPaBHOBECHBIX CUCTEM
BeraBbTe HegocTalomue cjiopa: JKupble OIIK-1
OpraHu3MbI- , CAMOPETYJIUPYIOIIAsICs,
CaMOBOCHPOU3BOASIASICH, cucrema,
OTKpbITas, BaKHeHIIMMH (PYyHKIIMOHAILHBIMH BellleCTBAMH B
12 | rereporeHHasi, | KOTOPOM SABJIAKTCA
ouononumeps! | OTKpbITast, TOMOT€HHAas!, OMONOIMMEPHI
3aKpbITast, TeTeporeHHast, IMenTH bl
OTKpbITast, reTeporeHHas, OuonoIMMEphI
3akpbITast, TOMOTCHHAs], ETITH/IBI
3anoaHUTe MponycKu: «3agaya OIIK-1
O0nopu3NKN — PACKPBITH MeXaHU3MbI
MonekynsapHo . —
.. 0HOJI0THYECKOH (PYHKIIHOHAILHOCTH MOJIEKYJD)
13 | Qusmxo- MonekynsapHoit; Gpusnueckne
XHUMHYECKHUE N
CyOMonexynsipHOit; pU3NKO-XUMUYECKHe
MonexysipHO#; (HU3UKO-XUMHIECCKUE
CyOmonekysipHoii; pusnueckoi
OHeprusi pOoTOHA paBHA: OIIK-1
W=hA
w="
W=hv A
14 W=
W =hy
COHJIBUYA B 1931 r. H. /leBcon u P. /lanuesniu npeaioxkuin OIIK-1
15 | (byrepOpona) | Moaeab MeMOpaHbl, HA30BHUTE ee.

caryBHYa (OyTepOpoa)




MO3au4dHOMN
JKHUJIKOCTHO-MO3anIHOMN
OapbepHOU
MEXaHUYeCKOM

16

BHYTPEHHEN
CTPYKTYpBbI

Ha snexTpoHorpamme noJiyuaercs u3odpakeHue
KJIeTOYHOI MeMOpaHbI

BHYTPEHHEHN CTPYKTYPBI

CBOEOOpAa3HbIH CIEMOK

OEIKOBBIE TI00YITBI

Cxkon memOpaHbl

JlunuiHpIE MOJIEKYJIbI

OIIK-1

17

aKTUBHBIN
TpaHCHOPT

Ha3oBuTe nepeHoc BemecTsa B HANPaBJICHUH,
NPOTHBOIOJIOKHOMY TOMY, KOTOpOe
npegonpeneaeH0 TePMOAUHAMUYECKUM
conpsizkeHHeM rpaJMeHTOB (KOHUEHTPALMOHHOT 0,
OCMOTHYECKOIO U T.1.).

TpaHcMeMOpaHHbBIN MaccoNepeHoc

MTACCUBHBIM TPAHCIIOPT

KOHBEKIIMOHHBIN MTOTOK

AKTUBHBIN TPaHCIIOPT

TpaHCMEeMOpaHHbIN MOTOK

OIIK-1

18

Tepmoauddy3
st

HdaTb onpenenenue. BosHukaer noa aeiicreueM
Pa3HOCTH TeMIepaTyp B ABYX YACTAX CUCTEMbI
BeIeCTBO NepeMeniaercst U3 00J1aCTH, I/1e ero
KOHLEHTPAalus HU3KA, B 00J1aCTh BHICOKOM
KOHLEHTPALUH.
['paguieHT KOHIIEHTpaH

OcMoTHYECKU TPAIUEHT

Tepmonuddysust

I'mppocratuyeckuii rpaiueHT

[Ipocras quddysus

OIIK-1

19

YpaBHeHue
®duka

O xakoM ypaBHEHHH HJET pedb, MOJICKYJIbI
TPAHCIOPTHOIO BelleCTBAa He MMEIOT 3aps/a,
XHMHYECKH 1 OCMOTHYEeCKH HHePTHBI, Ipouecc
CcBOAUTCH K npoctoit nuddy3uun?

VYpasuenue HepHera-I1nanka

YpaBHeHHE MOTOKA BELIECTBA

VYpasueHue Ilnanka

VYpaBuenue Ouka

Her npaBunbHOrO BapuaHra

OIIK-1

20

Mainas
Kapycelib

O kakom MexaHu3Me TPAHCIOPTA UaeT peub? OnHH
TPAHCNOPTEPbI MUTPUPYIOT BHYTPb MeMOPaHBI,
B3aMMO/EHCTBYIOT C IEPEHOCHMBbIM BelleCTBOM
TOJILKO HA €€ OBEPXHOCTHX.

Manas xapycenb

MurpaurOHHBI MEXaHU3M

PorauunonHsiil MexaHnsm

Bosbmias kapycens

TpancnopT mo MeMOpaHHBIM KaHaJIaM

OIIK-1
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MOBPEXKIAOIIIE
€ neificTBHE

Boi0epuTe NPaBUJIBLHBINA OTBET.

K npssmMoMy AeiCTBHIO OTHOCUTCS:

OIIK-1




SJI0B,
OTCYTCTBHEM
KHCIIOpO/Ia,
HU3KUM
OCMOTHUYECKUM
JIaBJICHUEM B
OKpYXKaroliei
cpene

MOBPEXKIAIOIIEE IEUCTBUE SI10B, OTCYTCTBUEM
KHCJIOpoJa, HU3KUM OCMOTHUYCCKUM JAaBJICHUEM B
OKpY’Karolleu cpeae

MOBPEKIAOIIEE JEUCTBUE 0B, HU3KUM
OCMOTHYECKHUM JIABIICHHEM B OKPYXKaIOILEH cpeae,
HEJIOCTaTKOM MOHOB KaJIbIUs

OTCYTCTBHEM KHCJIOPOJAA, YPE3MEPHO HUZKUM
3HaueHrueM pH, He1OCTaTKOM MOHOB KaJbLUS
OTCYTCTBHEM KHCJIOPOJA, HEAOCTATKOM HOHOB KaJIbLIMS
MOBPECIKAAIOIICE I[CﬁCTBHC AA0B, OTCYTCTBUEM
KHCJIOPOJIa, YpE3MEPHO HU3KUM 3HauYeHHeM pH, Hu3kum
OCMOTHYECKHUM JIABJIICHUEM B OKPYXKAIOILLIEH Cpeae,
HEJOCTATKOM MOHOB KaJIbIUs

22

100 000-
KpaTHoe (1
aaxe
0oJIBIIICE)

IIpu npoxo:kaeHN 3PUTEILHOT0 CUTHAJIA Yepe3
dpocdoamrcrepasnsblii kackaa — ot ¢gorona 10 cGMP
— MOKeT MPOUCXOIUTh €ro yCuJIeHue.
200 000-kpaTHOE

100 000-kpaTHOE

200 000-kpaTHOE (M Haxke OobIIIEe)

100 000-kpatHOe (1 Jaxke OOJbIIee)

OIIK-1

23

Kanwursip

O 4em peyb? JPUTPOLUTHI MOTYT ABHIAThCH B HEM
KaK N00IUHOYKe, TAK U 00beIMHEHHbIMH B IPYIIIbI,
conep:kamue ot 3—4 10 8—10 kierok.

ApTEPUUN MBIICYHOT'O THIIA

BEHA

apTepHH 31aCTUYECKOrO THIIA

KaruuLsip

aMOPTH3HPYIOIIKE KPOBEHOCHBIE COCY/IbI

OIIK-1

24

KyxoBckwmii

KTo0 ycranoBu, yTo BosiHa naBienus
pacnpocTpaHseTcs M0 KUIKOCTH €O CKOPOCTHIO 3ByKa
(mopsiika 10° m - ¢™).
KyxoBckmii

ITyaseiinb

Pelinonnac

bynkosckuit

bpysuHckuii

OIIK-1

25

KrOepHeTHYEeC
KAM

ACHEeKT, 3aKJII0YANIUICA B U3yYeHUN PUHIIUIIOB
KOAMPOBAHUSA M nepepadoTku uHGopMauuu B
OpraHax 4yBCTB, HA3bIBAa€eTCsl:

onoduznIecKumM

TeHETUYECKUM

nH(OPMAITMOHHBIM

KHOCPHETUYECKUM

OIIK-1




