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1 Henu u 321241 U3yYeHUs1 TUCHUILINHBI (MOYJIsl).
1.1 Ilesab ocBOEGHUS JUCHUILIAHBI.

Lenbto ocBoeHust nucuumuinebl "buodusuka" seuserca (GopMuUpoBaHHE y CTYIEHTOB
npoecCuoHaNbHOM KOMIETEHIIM B TPOU3BOJCTBEHHON NEATEIBHOCTH U MpOIaraHjaa 3HaHWH,
HAIpaBJIEHHBIX HA pACUIMPEHUE TMPEACTaBICHUN O 3HAauYeHWH OWOPU3UKM KaK HayKd O
MOJIEKYJISIPHBIX U (DU3MKO-XUMUYECKMX B3aUMOJCHCTBUSAX B OMOJOTMYECKUX CHCTEMax u
MEXaHU3MaX B3aUMOJCHCTBUS OWOJIOTHYECKUX CHUCTEM C OKPYKAIOIIEH Cpenoi, BIUSHUU
bu3ndecKkux GaKTOPOB HA MPOIECCHI KU3HEACATEITHHOCTH.

1.2 3agauu TUMCHUILIAHEIL.

3ajaun OCBOEHUS TUCIUTIINHBI — COPMHUPOBATH Y CTYICHTOB:
CIIOCOOHOCTh ~MPUMEHSTh TMPUHIUIBI CTPYKTYPHOW U  (PYHKIMOHAIBHOW OpraHu3alud
OMoJIOTMYeCKUX OOBEKTOB W BIIaJIcHWE 3HAHUEM MEXaHHU3MOB TOMEOCTAaTHYECKON PETYIISINU;
BJIQJICHHE OCHOBHBIMU (DU3HUOJIOTHUECKUMU METOJAMH aHAIW3a U OLEHKH COCTOSHHS JKUBBIX
CHCTEM

1.3 MecTo aucuumInHbI (MOAYJis1) B CTPYKTYpe 00pa3oBaTeIbHON IPOrpaMMbl.

Hucuumnuna "buodwusuka" otHocuTes K 0a3oBoit uwactu broka 1 "ucHumivHBI
(Momynu)" yueOHOTO TUTaHa, YuTaeTCsl Ha 4 Kypce B 7 ceMecTpe.

Kypc "buodusuka" sBusercs omHOW M3 0a30BBIX  Y4EeOHBIX  JUCHUIUIMH
po)eCCHOHAIBHOTO ITUKJIA TMOJATOTOBKH OakaynaBpoB mo HampasieHuto 06.03.01 buomnorus mo
npodunsm: buoskonorus, buoxumus, ['eHernka, 3oornorusi, Mukpobuonorus.Jlns ycBoeHus
Kypca CTYACHTY HeoOXOJMMO OpHUEHTHUPOBAThCS B MpoOJieMaxu3ydyaeMbIX B IMpeaMeTax
«Marematuka», «Xumusa», «3oomnorus», «boranuka», «Henoek», «bUOXUMUsL U MOJIEKYJsipHAs
ouonorusy, «Puznonorus pacteHuir». MToroBoit GpopmMoit KOHTPOISI 3HAHUI SIBIISIETCS 3aYeT.
Marepuansl AUCHUIIIMHBI HCIONB3YIOTCS CTYJAEHTAMH B HAydyHOW paboTe MpH MOATOTOBKE
BBIITYCKHON KBaJIM(PUKAIIMOHHONW palbOThI, a Tak)Ke B XOJIe¢ TOJYYCHHS 3HAHUM BO BTOPOU
CTYNIEHH BBICIIETO OOpa3oBaHWs (MarucTparype), KpailHE BaXXHbI B OCYIICCTBICHUU
MIPaKTUYECKON JeATeILHOCTH OaKaiaBpa OMOJIOTHH.

1.4 IlepevyeHb MIaAHMpPYeMbIX Pe3y/JbTATOB O0yYEeHHUS MO JUCUMILIMHE (MOIYJIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH pe3yJbTaTaMHU 0CBOCHHS 00pPa30BaTeJIbHOM MPOrpaMMBl.

[TnanupyeMbIMH pe3ysbTaTaMd OOY4EHHUs 10 AUCLUUIUIMHE, SIBIAIOTCS 3HAHUS, YMEHMUS,
BJIAJCHUSI W/WIM OMBIT JESITEIbHOCTH, XapaKTEPU3YIOIIUE OTarbl/ypoBHU (HOPMUPOBAHUS
KOMIIETEHIIMH M oO0ecnedyuBaomue AOCTHKEHHE IUIaHUPYEMBIX pE3YylbTaTOB OCBOCHHUS
o0pa3oBaTeNbHON MPOrpaMMBl B 11esioM. [lepeueHs koMmeTeHuui, GOpMUpPYEMBIX B pe3yabTare
U3y4eHMs TUCLMIUIMHBI, IPUBEEH B Ta0nuLe

No Wupnexc | Copepxanue B pesynprare wusyuyeHus y4eOHOW AMUCHUILTUHBI

B KOMITET | KOMIIETCHIUH (WK €€ | 00ydaromuecs JOJIKHbI

A CHIMM | YaCTH) 3HATH yMeTh BJIAJIETh

l. OIIK-4 | cnocoOHOCTBIO OcHoBbl ctpoenus | [lons3oBate | HaBbikamu
MIPUMEHSTH n cia OIICpHUPOBAHUA
NPUHIHITHL (GyHKIMOHMPOBAaHU | PU3MYECKH | TEPMOAMHAMHU
CTpyKTypHOM ul? OHMOJIOTUYECKUX | M YEeCKUMU

. CHCTEM C TOYKH | 000pyIOBaH | KOHCTAaHTAMHU

(GyHKIIMOHATTLHOM 3penHns e B
OpraHu3alnu buznIecKux Ouosoruuec
OMONIOrnYecKux 3aKOHOB, B TOM | KHX
00BEKTOB U | 4uCIIe HCCIIEI0BaH




No Wupnexc | Copepxanue B pesynbrare wusyuyeHus y4eOHOW AUCHUILTUHBI
} KOMIIET | KoMIeTeHIuu (Win e€ | o0ydarolrecs J0KHBI
I e 4aCTH) 3HATH yMeTh BJIAJIETh
BJIaJICHUEM 3HAaHUEM | TePMOJUHAMUKH UsIX
MEXaHU3MOB
TOMEOCTaTHYECKON
peryisnumy;
BJIaJICHUEM
OCHOBHBIMH
(U3HOTOTHYECKUMHU
METO/IaMU aHAJIu3a |
OLIEHKH  COCTOSIHMS
KHUBBIX CUCTEM
2 OIIK-5 | cnocoOHOCTBIO IIpuHnHIBL IIpumenars | HaBbikamu
NPUMEHATh ~ 3HaHMe | PCAM3ALHH ¢busuko- OIEpPUPOBAHUS
NPUHIHITOB ¢buznuecKux XUMUAYECKH | 0a30BBIMHU
ICTOUHOI 3aKOHOB Ha | e  3HaHud | GopMyIaMH B
KJIETOYHOM YPOBHE | JUIsl obyacTu
OpraHusaunun OpraHu3aIuu UHTEpHpeTa | MEMOPaHHOTO
OHOTOTHYECKHIX MaTepHu 1112031 TpaHCIOPTa,
00BEKTOB, JKCTIEpUMEH | (OJIUHTA
Omopu3MIEeCKUX u TaJIbHBIX OCIIKOBBIX
GHOXUMUIECKUX JAHHBIX MaKpOMOJIEKYJI
OCHOB, MeMOpaHHBIX
IPOIIECCOB "
MOJICKYJISIPHBIX
MEXaHU3MOB
KHU3HEIEATSIILHOCTH

2. CTpyKTYypa M coiep:KaHHe JMCHHUIIIHHBI.

2.1 Pacnpeesienre TPyA0EéMKOCTH IMCIUIJIMHBI 110 BUIaM padoT.

Obmas Tpy10EMKOCTh UCIUILTHHBI COCTaBIsIeT 2 3a4.e/. (72 4.), uX pacupeeieHue mo
BHJIaM pabOT MPEACTABICHO B TaOIUIIES

Bun yaeOHO# paboThI Bcero | Cemectpbl
(dachr)

4acoB | 7

KonrakTHasi paboTa, B TOM 4ncJe: =

AyIuTOpHBIE 3aHATHS (BCEro) 40 40

3aHgITHA IEKIIMOHHOTO TUIIA 12 12

3aHATHSI CEMUHAPCKOTO TUIIA (CEMUHAPBI, TPAKTUYECKUE 3aHATHSA)

JlaGopaTopHbIe 3aHATHS 24 24

HNnas konTakTHasA padora:

KonTpons camocrositensHoit padotsl (KCP) 4 4

[Tpomexyrounas arrectauus (MKP) 0,2 0,2

CamocrosiTesbHast padboTa, B TOM YHCJIe

Kypcosas paboma




Ilpopabomxka yuebrnoco (meopemuueckoeo) mamepuana 16 16

Buvinonnenue unousudyanvHulx 3a0anutl (n0020moeka coodueHull,

. 15.8 15.8
npezenmayuii)
KonTpoan:
[ToaroroBka Kk 3K3aMeHy
O01mas Tpy10eMKOCTh yac. 72 72

B TOM 4YHcJIe KOHTaKTHasA padora | 40.2 | 40.2
3a4. e. 2 2

2.2 CTpyKTypa AMCUMIIIMHBI:
Pacnpenenenne BuoB ydeOHOW pabOTHI M MX TPYIOEMKOCTH IO pa3jieiaM AUCIUTUIAHBL
Pa3nensl AuCHMILTUHBL, U3ydaeMble B 7 ceMecTpe (ouras ¢hopma)

KonuuecTBo uyacoB
Bueaynuro
Ne | HaumeHOBaHUE pa3aeiioB YAUTOP
P Bcero AyauTopraz pabora Hasi paboTta
J. |1I3 | JIP CPC
1 Tema 1. Benenue B 6nopusuxy 8 2 2 4
) Tema 2. Tepmoaunamuka | 12 2 4 6
OHMOJOTHYECKHX CUCTEM
3 Tema 3. ®oTtobuonornyeckue npomeccel | 10 2 4 4
4 Tema 4. buosneprerrka 10 2 4 4
5 | Tema 5. MonekymsipHas Onogusnka 12 2 4 6
6 Tema 6. buodusuka memoOpan. Tema 7. | 10 2 4 4
Hanorexnonoruun
7 O630p mpoligeHHOTO MaTepuaia U | 5,8 0 2 3,8
MIPOBEJICHHE 3a4eTa
Htoro mo gucuminHe 12 24 31.8

[Tpumeuanue: JI — nexmuu, [13 — mpaktudeckue 3aHsTus / cemuHapbl, JIP — maGoparopHbie
sarstusi, CPC — camocrositenbHas paboTa cTy/ieHTa

2.3 ConepxxaHue pa3/ie/ioB TUCHUNIHHBI:
2.3.1 3ausaTHA JEeKIIMOHHOI0 THUIIA.

Dopma
Haumenosanye Conepsxanue pasneina FEKVYILETO
Nepasmena ~OACeP P yi
KOHTPOJIS
12 3 4
l. [Tonsarue 6uodusuku (b®). Bxnan pa3nuyHbIx Hayk B|YCTHBIN Ompoc
p | b®. IIpumenenne bd Ha pa3snuyHBIX YPOBHAX
asaer 1. OpraHmsanuu xupoi Mmatepuu. CTpyKTypa COBpEMEHHOMN
Bsenenue B R
b®. Vctopuss paszsutus b®d. H3BecTHbIE YyUYEHBIE-
onodusuky

onodusuku (B T.4. poccuiickue). buonnka - moHsTHE,
pUMEpbI, (GU3UYECKHIE TTOXO/IbI.

2. [TonsTue TEPMOAMHAMUKH (TH), 3aKOHBI| Y CTHBIN OMPOC

Paznen 2. TEPMOJUHAMUKHU U UX TPUIIOKUMOCTh K OMOJIOTUIECKIM
TepmoanHamuka

cucremMaMm.  TepMOIWHAMUYECKHE CHUCTEMBI,  THIIBI
OMOJIOTUYECKUX
CHCTEM SHEpruu W paboTel B OuocucreMax. (OcoOeHHOCTH

pcam3anuun 2-T0 Hadajia TCPMOANHAMHUKNU B




OMOJIOTNYECKUX cucremax. TepmoauHamuueckoe
paBHOBecue. Hersutponus. JIuHeiiHas W HenuHEHHas
obmactu  TepmMoauMHaMuku. Teopema IIpurokuHa.
CootHomiennss  Omnszarepa. CBsi3b  DHTPONMM U
OMOJIOTHYECKOM uH(pOopMaIuu. [IpakTrueckue
NPWIOKEHNA  TEPMOAMHAMHYECKOTO  IMOAXOAAa B
OMOJIOTUU — TEIUIONPOIYKLUS JKUBBIX CHCTEM, IIPaBUiIa
beprmana, Anena.

Pazgen 3.
doroduosiornueckue
MIPOIIECCHI

DnexTpoMarauTHeie uznydeHus (OMU), Ouonoruueckue
3¢ dexTh pa3nuuHbix yactel cnekrpa OMU. Ilonsarue
¢dorobuonoruu, 061acTe HOTOOMONIOTUUECKUX SBICHUH.
Cragumn ¢$oT0OMOIOTHYECKOTr0o nporecca.
Knaccudukanus u KpaTKas XapaKTepUCTHKA
(hOTOOMOTIOTHYECKUX  SIBJICHHH. DYHKITMOHATBHO-
(U3HOSIOTHYECKUE U JACCTPYKTUBHO-MOIU(DUIIUPYIOIITHE
¢doropeaxium. duznyeckas pupoaa CBETa.
KopmyckynsipHo-BOTHOBOM Tyanu3m cBeTa B
OMOJIOTMYECKHUX PEaAKIHIX. BUOJIOTHYeCKH BaXKHBIE THITHI
MOJICKYJIIPHBIX OpOHTANIel U AJCKTPOHHBIX COCTOSIHHM.
DONeKTpOHHBIE Tepexojpl B Omomosekymax. Cxema
SI6moHCKOTrO. JIromuHecieHIIUST ~ OMOCUCTEM  —
¢buznveckas OCHOBA, THUIIBI JTIOMUHECIICHIINH,
KBAaHTOBBIM BbIXOJ, 3akoH CTOKca. [Ipuponnsie u
UCKYCCTBEHHBIE  (TyOpOdOpHI. l'enunozaBucumbie
OMOPUTMBI, paboThI Umxesckoro. UccnenoBanus
Kupnuan. DoTOMETPUYECKHE  METOABl  aHaIM3A.
[TpumeHuMOCTh 3aKOHA Bbyrepa-JlamGepTa-bapa.
[IpakTuueckoe pUMEHEHHE — dbotomeTpus,
cnektpodoTometp, 3akoH byrepa-JlamGepra-bapa.

VYceTHbII onpoc

Pazgen 4.
buosnepreruka

[Tonatue OuOIHEpreTMKH M €€ MeCTO B CHCTEME
Oouosornyeckux  Hayk. lleHTpampHas  mpoOiema
OouosHepreTuku. Ponp Ouomormueckux MeMOpaH B
OMOYHEPIeTUYECKUX  TpoIeccax. Knaccudukanms
MeMOpaH ¢ TOYKH 3peHHusi OuosHepretuku. OOmme
MPUHIUIIBE TpaHCOpMAIUK PHEPTUU B OMOMEMOpaHax.
"DHepreTuyeckue BaJIIOTHI JKUBOM KJIETKH.
XemunoocMoTuueckass runore3a Mutdemna. OCHOBHBIE
TUNOTE3bl  O0pa3oBaHMsA  MakpodproB.  [IpuHIHUIIBI
CTPOCHUS U (GyHKIIMOHHPOBAHUS AIIEKTPOH-
TpancnoptHeIX 1enei (DTL). AT®-cunTeraza -
NPUHLMIIBI  CTPOCHHUS B CBA3M C  BBINOJHSIEMON
¢byakumeit. Cpsazp ¢ OTIl. buodwusmyeckne OCHOBBHI
¢ynkunonupoBanue ATd-cunreraspl. OcoOEHHOCTH
MOJIEKYJIbI ATO KaK YHUBEPCAIBHOIO
MaKpO3PTHYECKOTO COCMHEHUSI. [IpakTuyeckue
MPUJIOKEHUS  OMOPHEPreTUKH  —  OMOTOTUIMBHBIC
AJIEMEHTBI, OMOCEHCOPBHI.

VYceTHbII onpoc

\Pa3znen 5.
MounekyispHas

[TonsiTue, wUCTOpHUS  CTAHOBJIEHUS  MOJEKYJISIPHOU
OMOpU3UKHU, CBA3b C JAPYTMMH pa3lenaMud OHOJIOTHH.

YcrHbIi onpoc




onodusuka

[IpuHIUIIBI CTPYKTYPHOU OpraHU3aIiiu OMOIOJIMMEPOB.
YpoBHU OpraHH3aIlVH. ATomHas CTPYKTYpa,
KOH(opManusl, KOH(pHrypamms. XapaKkTepuCTUKHI
CTPOCHHSI MOJCKYJ: JJIWHA CBS3CH, WX TMOJSIPU3AIINS,
s exTUBHBIC aTOMHBIC paInyChl. BogopoaHbIe CBS3U —
UX poib B (GOPMUPOBAHHUE MAKPOMOJEKYNI. Bumisl
B3aUMOJICHCTBUI B OMOMakpomojekynax. BaHn-gep-
BaanbcoBsl (OpueHTaIIMOHHBIE, WHIYKIIHOHHBIE,
JUCTIEPCUOHHBIE) B3aMMOJICHCTBUSL.
DnekTpocTaTUiyeckue  B3aummojencTBusa.  OOBbEMHBIC
B3aMMOJICICTBHUS B Makpomodiekynax. [lonsarue rino0ysst
u Oemka, yciIoBHsT WX  CYIIECTBOBaHUA. Poib
ruApoOOHBIX  B3aUMOACHCTBUHA B  (OPMHPOBAHUU
MPOCTPAHCTBEHHON  CTPYKTyphl  OenmkoB.  Teopus
Oumepa. Boga kak  yHHKadbHOE  XMMHUYECKOE
coenunenue. KiacrepHas cTpykTypa Boabl. Mojeinb
“Oenok-MaiHa’”. MonekynspHbie MOTODBI.
[IpakTdeckoe  TPUMEHEHHWE —  MOJCIMPOBAHUE
OCIKOBBIX CTPYKTYp C TIOMOIIBIO pacmlpeaesieHHbIX
BBIUMCIICHMH, cucTeMa Fold.it

Paznen 6.
buodusuka
MeMOpaH

[Tpunnumne! crpoeHust bmomeMOpaH, MeMOpaHHbBIE OeTKU
u sunuapl. Oynkumum O6uomemOpan. CraHOBIEHHE
MIPEACTABICHHUI 0 CTPYKTYpe ouomeMOpaH,
COBpPEMEHHas KHUJIKOKPHCTAIITNUECKAs MO/IEIb.
JluHamuka MoOJeKyal B MeMOpaHax — JarepajibHas
mud¢y3us, Gaun-gron MOABMKHOCTE.  MojaenbHbIe
JUTIAIHBIE MeMOpaHbl — THIIBI, CTPOCHHE, CIOCOOBI
MOJIyYeHUs, HUCHojb30BaHue. a30Bble MEpPexolbl B
JTUTIMIHBIXOnOMeMOpanax. buomornueckoe 3HaYeHHE.
IlonsasTMe ©  cBOWCTBA  JKMAKUX  KPHUCTAJUIOB.
Knaccudpukanus  TpaHCIOPTHBIX MIPOLIECCOB B
o6uomemOpanax. Ilpumepsl. [laccHBHBIN TpaHCHOPT.
Tuner  muddy3uu, memOpanHbie mopbl. OcMoc u
¢unbrpanus. YpaBuenuss ®@uka, Teopemna, Hepucra-
[Inanka. AKTUBHBIN TPAHCTIOPT — POJIb B KJIETKE, TUIIBI U
npumepsl. [IpakTuyeckoe mNpuMeHEHHE — CTPOEHUE,
NPUHIOKIBl  (QYHKIIMOHUPOBAHUS  HATPUN-KATUEBOTO,
KaJIbIIMEBOT0 HAacocoB. Posb B KJI€TKe U OpraHu3Me.

YcrHbIi onpoc

7.\Paznen 7.
Hanorexnonoruun

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA.
CemuHapckue 3aHsTHs 10 y4eOHOMY IJIaHy He MPEeIyCMOTPEHBI

2.3.3 JIaGopaTopHbIe 3aHATHS.

N ®opma
HanmeHnoBaHne TemaTtunka 1a00paTOPHBIX 3aHITHI
No TEKYILETro
paszziena
KOHTPOJIS
1 ]2 3 4

1 |Pasnen 1. BBenenue

B OM0U3NKy

OHOJIOTUYECKUX HCCHGHOBaHHﬁ.

3anamue 1. dusnyeckne NPUHIUINBI B TpuOopax aisi|KommokBuym

Nel




2 |Paznen 2.|3ansamue 2. TepMoauHaMUUYECKUE pacueTbl HEKOTOPHIX | KOIIOKBHYM
TepmoauHamuka napaMeTpoB OMOJOTMYECKUX CUCTEM Ne2
OMOJIOTUYECKHIX
CUCTEM

3 |Pazgen 3. 3anamue 3. @oToMeTpus, MpaKTHUYECKHE NPUIOKEeHUs | KOIIOKBUyM
dotobuonornueckue|3akona byrepa-Jlambepra-bapa. Ne3
MIPOLIECCHI

4 Paszen 4 |3anamue 4. MopenupoBanue npouiecco|KomokBuym
BurosHepreTuka OHMOAJIEKTPOTeHEe3a B MUKPOOHBIX TOIUTUBHBIX dyieMeHTax |No4

5 [Pa3nmen 5.|3auamue 5. Hexotopbie 3axoHomepHOCTH (onnunraKomioksuym
MonekyngpHas OenkoB. MonenupoBaHue Ha TMpuUMepe MporpamMmbl|Nes
onodusnka Fold.it

6 Pasnen 6 3ansamue 6. buosekTpoxumuyeckue mponecchl  ¢|KolmokBuym
Brodusuka gpI/II_I[V[eHGHI/IGM MIPOTOHCENEKTUBHBIX MeMOpaH. 3anamue|Ne6.
et s 7|7 IPATIEROS e ahrexonecor Kooy
Hanorexnonoruu -

HCCIIEAOBAHUAX
7 O0630p mpoiiaeHHOro MaTepHraia u mpoBeeHue 3aueta  |KoutokBuym
o
BOIIpOCaM K
3a4ery

2.3.4 IlpumepHasi TeMaTHKA KYPCOBbIX Pa0doT (IPOEKTOB)

Kypcossie paboTs —

HE IIPEyCMOTPEHBI

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs JJIl CAMOCTOSATEIbHOH padoThl
00y4aromuXcH Mo JUCUMILINHE (MOTYJII0)

[Tepeuenp yueOHO-METOIUYIECKOTO 00ECTIEUCHHs TUCIUTUIUHEI 110

HaIMcaHuio pedepara

Kpacnosipck: COY, 2014. — 60 c.

paboTBl  CTYJNEHTOB, YTBEP)KICHHBIC
MHUKPOOHOJIIOTUN U OWOTEXHOJOTUU. MPOTOKON No
ntoHda 2017 ¢

Ne Buxg CPC BBITIOJTHEHUIO CAMOCTOSITEIIbHON PabOThI

1 2 3
IToaroroBka Kk | CTO 4.2-07-2012 Cucrema MeHemxMeHTa KadectBa. OOmime
YCTHOMY OIpocCy, | TpeOOBaHUSI K TIOCTPOCHHUIO, H3IIOKEHUI0O W O(POPMIICHHUIO
KOJUIOKBUYMY, JOKYMEHTOB yueOHOHN nesarenbHocTH. — [lepemsmanme. —

Meronnueckne yKazaHus MO OpPraHU3alUd CaMOCTOSTEIIBHOMU
Kaeapoii

TEHETHUKH,
21 « 26 »

Y4eOHO-METOANYECKUE MaTepuajbl I CAaMOCTOATEIBLHON pabOThl O0YYalOIUXCs W3
YylyClla WHBAJIWAOB U JIMIl C OIPAaHUYEHHBIMM BO3MOXHOCTAMM 3710poBbsi (OB3)moryr
IPEOCTAaBIATECS B (opMax, aJalTUPOBAHHBIX K OIPaHMYEHHSIM HMX 3[0POBbS U BOCIPHUATHS

uHpOpMaLUu:

JU7st UL ¢ HapyIICHUSIMH 3PEHUS:
— B [1I€4aTHON (hopMe YBEIUYECHHBIM HIPUPTOM,
— B (hopMe PIEKTPOHHOTO JIOKYMEHTA,




— B opme ayamodaiina,

— B IIeyaTHOM GopMe Ha si3bike bpaiins.

JUnst a1 ¢ HapyIIEeHUsIMH CITyXa:

— B TIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIJ1st TUTI ¢ HApyIIEHUSIMH OTIOPHO-IIBUTATEIBHOTO amapara:

— B I1e4aTHOM (opme,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA,

— B opme ayamodaiina,

JIaHHBIN TIEpeYeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaromuxcs.

3. O0pa3oBaTesIbHbIEC TEXHOJIOTHH.

[Ipu peanuzamuu y4eOHOW pabOTHI MO OCBOEHHUIO Kypca "buodmusuka" mcnonb3yrorcs
COBpEMEHHBIE 00pa30BaTeNbHBIC TEXHOJIOTHH:
¢ uHPOPMALMOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTHH;
® IIPOEKTHBIC METO/BI O0yUYCHUS;
®  JCCIIEAOBATENbCKIE METOIBI B 00yUeHNH;
e mpolbiemMHOe 00yUueHue

JUis nui ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbs IIPEAYCMOTPEHA OpraHu3anus
KOHCYJIBTAIMM C NCIOJIE30BAHUEM DIEKTPOHHOMN IOYTBHI.

4. OueHo4YHbIE CPeACTBA IJIA TEKYHIEro KOHTPOJISl YCIIeBAeMOCTH M MPOMEKYTOYHOM
aTTecTalMu.

4.1PoHI OLIEHOYHBIX CPEACTB /ISl IPOBeIeHUs TEKYIIero KOHTPOJIS.

Texkymmii KOHTPOJIb YCIIEBAEMOCTH NMPOBOAUTCS (PPOHTATBHO HAa KAXKIOM 3aHSATHH IS
oTpezieNieHus] TEOPETUUECKON MOATOTOBKH K JIaOopaTOpHBIM paboTaM B BHUJE YCTHOTO OIpoOcCa,
KOTOPBI OIEHUBAETCS MO TMATHOAUIBHON IIKajle, a TakkKe C IMOMOIIBI0 JIOKIAJ0B |
KOJJIOKBUYMOB.

IlepeyeHb BONPOCOB /1Jisl YCTHOT'O KOHTPOJIS 3HAHUI CTYA€HTOB:

Temal: BBenenue B 0uopu3nky
1. ITonsarue ouodpusuku (b®). Bxnan paznuuneix Hayk B bO. [lpumenenne b® na paznmuunbix
YPOBHSIX OpraHU3alliy KUBOW MaTEPUH.
2. Ctpykrypa coBpemennoit b®. Mcropus pazsutus b®. N3BecTHBIE yuéHbIe-OMOPU3UKH (B T.4.
poccuiickue).
3. buonuka - monsaTue, mpuMepsl, GU3UICCKUEC TTOAXOBI.

Tema 2: TepmoanHaMmuka O0MOJIOTHYECKHX CHCTEM
4. llousarue Ttepmonunamuku (T/[[), 3aKOHBI TEPMOJMHAMHKA U HX MNPUIOKUMOCTh K
OMOJIOTUYECKUM CHCTEMaM.
5. TepmoaMHaMUYECKHE CUCTEMBI, TUTIBI SHEPTUU M pabOTHI B OMOCHUCTEMAX.
6. OcoOeHHOCTH peanu3alu 2-r0 Hayaja TEPMOJWHAMHKH B OHOJOTHYECKUX CHCTEMax.
TepmoauHamuueckoe paBHoBecue. Heranrponus.
7. Jluneiinas u HenuHeiHas obnactu TepmoauHamuku. Teopema Ilpuroxuna. CooTHOIICHUS
Omnzarepa.
8. CBsI3b BHTPOIUU U OMOJIOTUYECKON HH(OPMAITIH.
9. IIpakTHyeckue NPUIOKEHUS TEPMOJUHAMUYECKOTO MOIX0Aa B OMOIOTHH — TEIUIOMPOTYKIIHS
JKUBBIX CUCTeM, IipaBmiia beprmana, Anmnena.

Tema 3: ®oT00MOIOTHYECKHE TPOLIECCHI



10. DnexkrpomarautHbie u3nydeHus (OMMUM), Ouonormyeckue 3PGEKThl Pa3IUUHBIX YacTEH

cnektpa OMMU.

11. Tlomsarue  ¢otobmonoruu, ob6nacte  ¢orodbmonorndeckux  sBiaeHuit.  Craguu

¢doToOnoIOorHUecKoro mporecca.

12.  Knaccupukamuss W KpaTkas  XapakTepUCTHKA  (OTOOMOJOTHMYECKUX  SIBICHHIA.

OYHKIMOHATBHO-(QU3HOIOTHYECKUE U IECTPYKTUBHO-MOIUPULIUpYIore (OTOPEAKITUH.

13. ®usnueckas npupoaa ceera. KopnyckynsapHO-BOJHOBOM Jyalu3M cBeTa B OMOJIOIMYECKHX

peakuusx. bruonorndecku BaKHbIE THUIIBI MOJIEKYISPHBIX OpOUTANIEH U 3IEKTPOHHBIX COCTOSHUH.

14. DnexTpoHHbIE Tepexo/sl B Onomosnekynax. Cxema S610HCKOTO.

15. JlromuHecuennust 6uocucreM — (hu3MYecKkass OCHOBA, THITHI JTIOMHUHECIICHIINH, KBAaHTOBBIN

BBIXOJI, 3aK0H CTOKCa.

16. ITpupoaabie 1 UCKyCcCTBEHHBIE (PIyopOodhOpHI.

17. T'enno3aBucumbie Onoput™bl, padboTel UmkeBckoro. UccnenoBanus Kupnuan.

18. ®oromerpudeckue MeToabl aHanu3a. [I[pumenumocts 3akoHa byrepa-Jlambepra-bapa.

19. IlpakTuyeckoe nmpuMeHeHHEe — GOTOMETPHs, POTOIIECKTPOKOJIOPUMETP, CIEKTPOPHOTOMETP.
Tema 4: buodHepreruka

20. IlonsTne OWOPHEPreTHKM W €€ MECTO B CHCTeME OHOJIOTMYecKuX Hayk. lLleHTpanpHas

npoOseMa OMOIHEPTETHKHY.

21. Ponp Owonormyeckux MeMmOpaH B OuodHEpreTmueckux mporeccax. Kiaccudukanus

MeMOpaH C TOYKU 3pEeHHS] OMOIHEPTETUKH.

22. O0mue TpUHITUIBI TpaHCPOopMalUK YHEPTUH B OnoMeMOpaHaX. "DHEPreTUUeCKUe BaltOThl

JKUBOU KJIETKH.

23. XemuoocMoTHueCcKas runoreza Murtdesuia. OCHOBHBIE TUTIOTE3bI 00pa30BaHUSI MAKPOIPTOB.

24. IlpyHUMIIBI CTPOCHUS M (PYHKIITMOHUPOBAHMS AIEKTPOH-TpaHcopTHHIX nenen (DTLI).

25. AT®-cuHTeTa3a - MPUHLHUIIBI CTPOCHUS B CBSA3H C BhINoNHsAeMol ¢pyHkuueit. Cesasp ¢ DTLI.

26. buoduznueckne ocHoBbl PyHKIIMOHUPOBaHUE ATd-cuHTETA3HI.

27. Ocobennoctu MoJieKybl AT® kak yHHBEPCATBLHOIO MaKpO3PIUYECKOTO COSTUHEHHUSL.

28. IlpakTrueckre NpUiI0KeHUsI OMOIHEPTETUKN — OMOTOIUIMBHBIE 3JIEMEHTHI, ONOCEHCOPBI.
Tema 5: MoJaekyasipHasi 0uopusnka

29. TlonsTHe, UCTOPUS CTAHOBJICHHSI MOJICKYJIAPHON OMOMU3HUKHU, CBSA3b C APYTUMHU pasleiaMu

Ouonorumu.

30. IlpuHIMMBI CTPYKTYPHOW OpraHu3aIiii OWOMOJMMEpPOB. YPOBHU OpraHU3alMH. ATOMHAas

CTPYKTYypa, KoHpOopMaIus, KOHPHUTypaIus.

31. XapakTepuCTUKH CTPOCHHS MOJICKYJ: JJIMHA CBsI3€H, MX moyspusamnus, 3(QeKTuBHBIC

aTOMHBIE paAnyChl. BogopoHbie CBS3M — UX POIb B POPMUPOBAHUE MAKPOMOJICKYII.

32. Buasl B3auMozciicTBUil B OmomakpomoJiekyiax. Ban-nep-BaanbcoBbl (OpreHTAIlMOHHBIE,

WHAYKIIMOHHBIC, JUCIIEPCHOHHBIC) B3aUMOICHCTBHS. DIIEKTPOCTATUICCKUE B3aUMO/ICHCTBUS.

33. O0BEMHBIE B3aUMOJCHCTBUS B MakpoMmoJjekyiax. [lorsTue rmoOynsl u Oenka, YCIOBUS HX

CYILIECTBOBAHMSI.

34. Ponp ruapodoOHBIX B3aMMOJEHCTBHI B (OPMHPOBAHUHM TPOCTPAHCTBEHHOW CTPYKTYPHI

oenkoB. Teopus Dumepa.

35. Boza kak yHHKaJIbHOE XUMUYECKOE coeuHeHue. KiiactepHast CTpykTypa BOJIbI.

36. Mopensp “Oenok-mamuHa’”. MoJeKyIsipHbIe MOTOPBI.

37. IlpakThueckoe TMPUMEHEHHE — MOJICTUPOBAHUE OEJIKOBBIX CTPYKTYp C IOMOIIBIO

pacripeieIeHHbIX BBIYUCJICHUH, cucTtema Fold.it

Tema 6. buopusuxka memoOpan

38. IIpunuuns! crpoeHus: OnomeMOpaH, MeMOpaHHbIe OeNku U Tunuabl. OyHKIUN OnoMeMOpaH.

39. CraHOBIIGHHE  TPEICTaBIEHWW O  CTPYKType  OmomemOpaH, COBpPEMEHHas

KUJIKOKPUCTATIINYECKAST MOJIEIb.

40. lunaMuka MOJIeKyJ1 B MeMOpaHax — jarepaibHas quddy3ust, haumn-Ghaomn moJBuKHOCTb.



41. MopenbHble JIMOUAHBIE MeMOpaHbl — THUIBL, CTPOEHHE, CIOCOOBI  IONyYeHUs,
HCITOJIb30BaHUE.
42. da3oBble Mepexonpl B TUMHIHBIX OnomemOpanax. buonornueckoe 3Hauenue. IloHstue u
CBOMCTBA KUJKHX KPUCTAJUIOB.
43. Knaccuduxanus TpaHCIOPTHBIX MpolieccoB B OnomemOpanax. [Tpumepsr.
44. [TaccuBHbIiA Tpancnopt. Tumbl quddy3un, MEMOpaHHBIC MTOPHI.
45. Ocmoc u punsrpanus. Ypasuenus ®uka, Teopemnna, Hepucra-ITnanka.
46. AXTUBHBIN TPAHCIIOPT — POJIb B KJIETKE, TUIIBI U IPUMEPHI.
47. TlpakTHueckoe TNPUMEHEHHWE — CTPOCHHME, TPHHLUUIBI (YHKIMOHUPOBAHUS HATPUK-
KaJINEBOT0, KAJIIBIIUEBOTO HACOCOB. POJIb B KIIETKE M OpraHU3Me.
Tema 7:HanorexHosiornu
48. IlonsTHe(s) HAHOTEXHOJIOTHH, KJIAaCCU(UKAIUS OTpacieii HAaHOTEXHOJIOTHH, OMOJIOTUYECKHE
HaIpaBJICHUS.
49. JIHK kax wmatepuwan sl HaHO-MaHUIynupoBaHus. ['paden, dymiaepeH, yriepomaHbie
HAHOTPYOKU — MOHATHE, TPUMEHEHHE.
50. TIlpuGopsl HAHOTEXHOJIOTHYECKHX HCCICIOBAHMM — aTOMHO-CHJIOBOH MHKPOCKOIL,
AIIEKTPOHHBI MHKPOCKOI, JazepHblil muHueT, AMP / DIIP-cnekTpocokonus — MpUHIIMIT
NEICTBUS, BO3SMOXXHOCTU 17151 OMOJIOTHH.

Kpurepum onenku:

Onenka «OTTUYHO» / «3auTeHo». OTBEThl Ha TOCTaBICHHBIC BOIMPOCHI U3NATAIOTCS JIOTUYHO,
MOCNIEZI0BAaTEIbHO M HE TpeOyIOT JOMOJHUTENbHBIX mosicHeHuil. [lomHo packpbiBatoTcs
MPUYUHHO-CJICICTBEHHBIC CBSI3U MEXAY SBICHUSMHU U coObITHsMH. [lenaiorcs oO0CHOBaHHBIC
BBIBOIBI. COOIOIAIOTCS HOPMBI JTUTEPATYPHOU pedn

Onenka «xopomo» / «3adreHo». OTBeThl Ha TMOCTABICHHBIE BOMPOCHl H3JIAraroTCs
CHUCTEMAaTU3UPOBAHO U MOCIEAOBATENbHO. Marepuan wu3maraeTcsi YBEPEHHO. PackphIThl
MPUYUHHO-CJICICTBEHHBIC CBS3M MEXIY SIBICHUSIMHU U COOBITUSMU. JIeMOHCTpHpYeTCS yMEHUE
AQHAJIM3MPOBAaTh MaTepuald, OJHAKO HE BCE BBIBOJABI HOCIAT AapryMEHTHUPOBAHHBIA U
JoKa3aTenbHbIi xapakTep. CoOMI01al0TCsl HOPMBI JIUTEPATYPHON PEUH.

OneHka «yIOBJIETBOPUTENIBHO» / «3auTeHOo». JlomyckaloTcs HapyIIeHHs B MOCIEA0BATEIbHOCTH
u3NoxkeHusl. HermomHo pacKpbIBalOTCS NPUYMHHO-CIEACTBEHHBIE CBSI3UM MEXAY SIBICHUSMU U
coObITUSIMHU. JIEeMOHCTPUPYIOTCS TOBEPXHOCTHBIE 3HAHUSA BOMpPOCA, C TPYIOM pEIIAIOTCS
KOHKpeTHble 3anauu. Mmerorcst 3aTpynHeHusi ¢ BbIBoJaMu. JlomyckaroTcs HAapyIIEHUST HOPM
JUTEPATYPHOU peUH.

OreHka «HEYIOBJICTBOPUTEIHHOY» / «HE 3auTeHO». MaTepuan u3jaraercsi Hermoclea0BaTeIbHO,
COMBYMBO, HE TMPEICTABIsACT OMNPEACICHHOW CHUCTEMBbl 3HAaHWM 10 auciummHe. He
PacKpBIBAIOTCST TPUYMHHO-CICACTBCHHBIC CBSI3M MEXKIY SBICHUSMH U coObITUsMU. He
NPOBOJAWUTCA aHanu3. BbIBOAbl OTCYTCTBYIOT. OTBETBI Ha JIONOJHUTENIBHBIE BOIPOCHI
OTCYTCTBYIOT. IMEIOTCSl 3aMETHBIE HAPYILICHUS] HOPM JIMTEPATYPHOU PEUH.

BO]’[pOCBI K KOJUWIOKBUYMaM

KousnioxkBuym 1: Benenue B 0uopu3nky

[Tonstue Owodusuku (b®P). Bxuag paznmuunaeix Hayk B b®d. Ilpumenenune bD
Ha pa3JIMYHBIX YPOBHSIX OpraHu3aiuu xuBor Marepuu. CTpykTypa coBpemeHHor b®d. Uctopus
pasButus b®. U3pectHole yuéHble-Onodu3uku (B T.4. poccuiickue). buonnka - moHsTHE,
npuMephl, GU3HMUECKHUE MOIXOIBI.

Konnoksuym 2: TepmoannamMuka 0M0JI0TrHYECKHX CHCTEM

[Tonsatue tepmonunamuku (TJI), 3aKOHBI TEPMOAMHAMUKHA W HX MNPUIOKHMOCTb K
OMOJIOTUYECKMM CcUCTeMaM. TepMOJMHAMUYECKHE CHUCTEMbI, THUIBI SHEPruM U paboThl B
ounocucremax. OCOOEHHOCTH peanu3aluy 2-T0 Hayaja TEePMOJAMHAMHUKHA B OHOJOTHYECKUX
cucremax. TepmoanHamuueckoe paBHoBecue. Hersutponus. JluneitHas u HenuHelHas obnactu



tepmoauHamMuku. Teopema Ilpuroxwuna. CootHomenuss Ownzarepa. CBsI3b SHTPONUM U
Oounonoruveckorr mHpopmarmu. [IpakTudeckue MPUIOKEHHUS] TEPMOIMHAMHYECKOTO IMOAXOAa B
OMOJIOTUN — TETUTONPOIYKIIUS KUBBIX CHCTEM, IpaBuia beprmana, AmieHa.

Konnoksuym 3: @oTo0u0I0rn4ecKkne Npouecchbl

OnexkrpoMaruuTHele uznydeHus (OMMU), 6uonorndyeckue 3¢p¢GeKTsl pa3zIUyHBIX yYacTen
cnektpa OMMU. Ilonsitue ¢oroduonoruu, obmacte (oroOuomorndeckux sBiaeHuit. Craauu
¢$oToOMOTOTHYECKOT0 mporecca. Kiaccupukanus u KpaTKas XapaKTepUCTUKA
¢oroOuonornueckux  ABNeHUH. DYHKUMOHATBHO-(PU3HOIOTUYECKHE U JECTPYKTUBHO-
monudummpyromue (oropeakuuu. Gusudeckas mpupona ceera. KopmycKymsipHO-BOTHOBOU
yaqu3M CBeTa B OHMOJOTMYECKHX PEAKIMAX. BUOIOTHYecKn Ba)KHBIE THUIBI MOJICKYISIPHBIX
opOuTaneil M SJIEKTPOHHBIX COCTOSHHM. DJIEKTPOHHBIE Tepexoabl B Ouomonekynax. Cxema
Sl6monckoro. JlromuHectieHus OuocucTeM — (U3WYECKass OCHOBA, THIBI JIIOMHHECIICHITUH,
KBaHTOBBIM  BbIXON, 3akoH Crokca. Ilpupomnabie u  HCKycCTBEHHBIE  (IyopodOpBHI.
I'enno3aBucrumbie OMOPUTMBHI, paboThI UnxeBCKOTO. UccnenoBanus Kupnuan.
dotoMeTpudeckue MeToAbl aHanmm3a. Ilpumenumocts 3akoHa byrepa-JlamGepta-bapa.
[IpakTueckoe nmpuMeHeHune — GoroMerpusi, criekTpodoromeTp, 3akoH byrepa-Jlambepra-bapa.

KounoxkBuym 4: buosnepreruka
[TonsiTie OMOPHEPTETHKU M €€ MECTO B CHCTeMe OMoJIoTHUecKuX Hayk. [leHTpanbHas nmpobiema
OouosHepreTuku. Ponp  Omosiormdeckux  MeMOpaH B~ OHMODPHEPrEeTHYECKHUX  IMPOIECcCax.
Knaccudukanms MeMOpan ¢ TOUku 3peHust OnosHepreTuxku. OOIIMe TPUHIMIEI TpaHCHOopMauu
SHepruu B OnoMeMOpaHaX. "DHEpPreTHUecKue BaTIOTHI JKUBOM KIIETKH. XEMHOOCMOTHYECKAS
runore3a Mutdemia. OCHOBHbIE THIIOTE3bl 00pa30BaHUsSI MaKpO3proB. [IpUHLMUIIBI CTPOEHUS U
¢yHKIMOHUpOBaHUS 3NeKTpoH-TpaHcHOpTHRIX 1ened (DTL). ATd-cunTeTaza - HPUHIUIIBL
CTpoeHusi B CBs3u c BeimosHseMon ¢yHkuued. Csa3p ¢ DTLI. buopusndyeckne OCHOBBI
¢ynkunonupoanue ATd-cunrerassl. OcoOeHHOCTH MoJekyiasl AT® kak yHUBEpCaIbHOTO
MaKpOIPTUUYECKOTO coequHeHus. [IpakTudeckue npuiioKeHus OMOIHEPTETUKN — OUOTOIIIIMBHBIC
3JIEMEHTBI, OOCEHCOPHI.

KoanokBuym 5: MoJiekyjasipHasi ouogusnka
[TonsiTHE, UCTOPHUS CTAHOBJICHUS MOJEKYISIPHOW OMO(MU3HWKHU, CBA3b C JIPYTUMH pa3jeliaMu
ouosnorun. [IpUHIMIBI CTPYKTYpPHOM OpraHu3alMd OHOIMOJMMEPOB. YPOBHU OpraHU3AlUU.
AToMHasi CTpPyKTypa, KoH(popMmanus, KOHPUTypauus. XapaKTepPUCTUKUA CTPOCHHUS MOJCKYII:
JUIMHA CBfA3eH, uxX mosspusanus, 3¢(GeKTUBHbIE aTOMHBIE paanychl. BogopoaHbie CBA3M — HX
ponbs B (hOpMHUpPOBaHHE MaKpOMOJEKyIN. Buasl B3aumoneidcTBUil B OMOMakpomosekynax. Ban-
nep-BaanbcoBbl  (OpHEHTalMOHHBIE, WHAYKUHUOHHBIE, JHUCIEPCHUOHHBIE) B3aUMOJACHCTBHUSL.
DnekTpocraTudeckne B3auMonaencTBus. OOBEMHBIC B3aUMOJICHCTBUS B MaKpPOMOJIEKYJax.
[TonsiTre Tm00YNBI M OENKa, YCIOBHS UX CYIIECTBOBaHUS. Poib ruapodhoOHBIX B3aUMOIEHCTBUM
B (OpMHUpOBAaHWH TMPOCTPAHCTBEHHOW CTPYKTypbl OenkoB. Teopus @umepa. Boma kak
YHUKJIbHOE XUMUYecKoe coequuenne. Kimacrepnas ctpykrypa Boasl. Mojaens “Oenok-mammHa’”.
Monekynsipabie MOTOpEIL. [IpakTHdeckoe MpuMEHEHHE — MOJCIMPOBAHUE OCITKOBBIX CTPYKTYP C
MTOMOIIBIO pacTIpeIeICHHBIX BhIYHCIICHNH, cuctema Fold.it

Konnoksuym 6. buopusuka memopan
[Tpuntumnel cTpoeHuss GmomemOpaH, MeMOpaHHbIe Oenku W Jaunuasl. OyHKIIMKU OHOMEMOpaH.
CraHOBJICHHE MPEACTABICHUI O CTPYKType OMOMeMOpaH, COBPEMEHHAS KUAKOKPUCTATUTMYECKAS
MOJICTIb. Jlunamyka MoJieKyal B MeMOpaHax — JjarepanbHas auddysus, daun-goaomn
MOJIBIKHOCTB. MoJIeNbHbBIE JIUMUHBIE MEMOpPAHBI — THIIBI, CTPOCHUE, CIIOCOOBI IMONYYCHUS,
ucnoibp3oBaHue. Pa3oBble Mepexo/bl B JUMHUAHBIX OnomeMmOpaHax. buonornueckoe 3HadueHuUe.
[TonsiTne w CBOWCTBA )KUIAKUX KpucTaLuioB. Kraccudukanuss TpaHCHOPTHBIX TPOIIECCOB B
ouomemOpanax. [lpumepsl. IlaccuBnblii Tpancmopt. Tumnbl muddy3un, MeMOpaHHBIC MOPHI.
Ocmoc u punbrpanus. Ypauenus @uka, Teopenna, Hepucra-Ilnanka. AKTHUBHBIN TpaHCTIOPT —



poJib B KIJETKE, TUIBI W IpuMepbl. [IpakTuueckoe NpUMEHEHUE — CTPOEHUE, IPHUHIIMIIBI
(YHKLIMOHUPOBAHUS HATPUN-KAIMEBOT0, KaJbIIMEBOTO HACOCOB. POJIb B KJI€TKe U OpraHu3Me.
Konnoxksuym 7:HanoTexHonoruu

[TonsiTue(s) HAHOTEXHOJOTHH, KJIACCU(MUKAIUA OTpacie HAHOTEXHOJOTUH, OMOJOTHYECKUE
Hanpasnenus. JIHK kak wmarepwan pans HaHo-manunyiaupoBanus. ['paden, ¢ymiepen,
yIJIepOJHbIE HAHOTPYOKM — TMOHATHE, HpuMeHeHue. IIpubGopsl HAHOTEXHOJIOTMYECKHX
UCCJIENOBAHUM — aTOMHO-CWJIOBOM MHKPOCKOII, JIEKTPOHHBIM MHUKPOCKOII, JIA3E€PHBIA IHMHIIET,
SAMP / DI1P-crieKTpOCOKOMHS — MPUHIIUTI JEHCTBUSI, BO3SMOKHOCTH

KpuTtepuu onieHKH KOJJIOKBHYMA:

- OIICHKa «OTJIMYHO» BBICTABISETCS, €CIM CTYASHT JEMOHCTPUPYET BCECTOPOHHEE,
CHUCTEeMAaTHYECKOE U ITyOOKOE 3HaHWE MaTepHalia, YMCHHE CBOOOHO BBITOHATH MPAKTHUCCKHE
3a/laHusl yMEeT CBOOOIHO JIOTHYECKH, apryMEHTHPOBAHHO, YETKO U C)KATO M3JaraTh OTBETHI HA
BOTIPOCHI C MCITOIh30BAaHUEM HAYIHON TEPMUHOJIOTHH;

- OLIEHKAa «XOpPOIIO» BBHICTABISAETCS, €CIH CTYACHT MPOJEMOHCTPUPOBAT XOPOIIHE
CUCTEeMAaTHUYCCKUE 3HAHHMS MaTepuajga, OTBETHl COJEPKAT HEKOTOPYI0 HETOYHOCTh HJIIU HE
OTJINYAIOTCS ITOJTHOTOH M3JI0KEHUS,;

- OIICHKa «YJOBJICTBOPUTEIBHOY» BBICTABIIACTCS, €CIM CTYJACHT JACT HEIOJHBIC OTBETHI
Ha BOIPOCHI, IOMYCKAaeT HETOYHOCTU B (DOPMYIIUPOBKAX;

- OIICHKA «HEYJIOBJICTBOPUTEIILHO» BBICTABIISACTCS, €CIM CTYACHT HE MOATOTOBHJICS, HE
OTBETHJI Ha BOMPOCHI WJIM OTBETHJI HEMPABHUIBHO; IMOKA3all ClIadble 3HAHUS U JIOMYCTUI IPpyObIe
OIINOKHU

OueHo4HbIE CpeAcTBa Ui WHBAJIWAOB U JIMI] C OTPAaHMYCHHBIMH BO3MOKHOCTSIMU
3JI0pOBbsI BHIOUPAIOTCA C YUETOM UX MHAMBHUIYaTbHBIX ICHXO(PU3MUECKUX 0COOEHHOCTEH.

— IpU HEOOXOIMMOCTH WHBAIMAAM M JIMIAM C OTPAaHWYCHHBIMH BO3MOKHOCTSIMH
3I0pOBbsI IPEIOCTABIISIETCS TOTIOTHUTEIBHOE BpeMsI JUIsl IOATOTOBKH OTBETA;

— IIpY TIPOBEJICHNUH MIPOLEAYPHI OICHUBAHUS PE3yIbTaTOB OOYUCHHS MHBAINIOB U JIHII C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBBSI IPEAYCMATPUBACTCS MCIOIH30BAHNE TEXHUYECKUX
CPE/ICTB, HEOOXOMMBIX UM B CBS3M C X MHIUBHyaIbHBIMU OCOOCHHOCTSMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCSI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbS
M WHBAINAOB TMPOIEIypa OLEHHBAHUS pE3yIbTaTOB OOYYEHHS 110 JUCHUIUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHMBaHMS PE3yIbTATOB OOYYEHUS WHBAJIUIOB U JIUIl C OTPAaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBbsSI 110 JUCHMIUIMHE (MOXYJIO) TPENyCMaTpUBAET IPEIOCTABICHHUE
uHpopManuu B ¢opMax, AJANTHPOBAHHBIX K OrPAHWYEHUSIM HX 3JI0POBbS M BOCIPHSITHS
uHpOpMaLUu:

JUst UL ¢ HapyIICHUSIMH 3PEHUS:

— B [1€4aTHON (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA,

JUnst U1 ¢ HapyIIEHUsIMH CITyXa:

— B TIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUst IUI ¢ HapyIISHUSIMH OTIOPHO-/IBUTATEIILHOTO anIapara:

— B Ie4aTHO (opme,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA,

JIaHHBINA TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOydJaronuxcs.

4.2 ®oHA OLICHOYHBIX CPEACTB AJIs MPOBeIeHUs IPOMEKYTOYHOM aTTecTAlMH.



Bomnpocek! 111 NOATOTOBKH K 3a4€Ty

1. Ionstue 6uodusuxu (bP). Bknan paznuuasix Hayk B bD. Ilpumenenne bO Ha pa3nudHbIX
YPOBHSIX OpPTraHU3aIlUN KUBOW MATEPUH.

2. Ctpyktypa coBpeMenHoi b®. Mcropus pazputus b®. U3BectHble yuéHbie-Onodu3uku (B T.4.
poccuiickue).

3. buoHuka - moHATue, MpUMepbI, (PU3MUECKUE MOIXOIBI.

4. Tlonstue tepmoauHamuku (T]I), 3akOHBI TEPMOAMHAMHKM W UX MPHIOKUMOCTh K
OMOJIOTUYECKUM CHCTEMaM.

5. TepmoaMHaMUYECKHE CUCTEMBI, TUTIBI SHEPTUU M pabOTHI B OMOCHUCTEMAX.

6. OcoOeHHOCTH peanu3alu 2-T0 Hayaja TEPMOJWHAMHKH B OHOJOTHYECKUX CHCTEMax.
TepmoauHamuueckoe paBHoBecue. Heranrponus.

7. Jlunetinast m HenuHeWHas oOmactu TepMmoamHamMuku. Teopema [Ipurokuna. CooTHOIICHUS
Omn3sarepa.

8. CBs13b SHTPONIMU M OMOJIOTHYECKON HH(OpPMAITUH.

9. IlpakTryeckue NpUI0KEHNS TEPMOJIUHAMUYECKOTO MOAX0Aa B OMOJIOTHH — TETJIONPOTYKIUS
JKUBBIX CHCTEM, ITpaBwiia beprmana, AseHa.

10. DnexkrpomarautHbie u3nydeHus (OMMU), Ouonormyeckue 3PGEKThl Pa3IUUHBIX YacTEH
criektpa OMMU.

11. TIlomarue  ¢orobuonorun, obnacte  (orodbmomornueckux  sBieHuil.  Craguun
($h0oTOOHMOTOTHYECKOTO TIpoIIecca.

12.  Knaccudukanuss ©  KpaTkas  XapakTEePUCTHKAa  (HOTOOMOJIOTUYECKUX  SBJICHUM.
QOYHKIMOHATBHO-(QU3UOIOTHUECKHE U IECTPYKTUBHO-MOIUpULIMpyroiue GoTOpEeaKIiy.

13. ®usnueckas npupoaa ceera. KopnyckynsapHO-BOJHOBOM ayalu3M cBeTa B OMOJIOrMYECKHX
peakuusx. bruonorndecku BaKHbIE THUIIBI MOJIEKYISPHBIX OpOUTANICH U IEKTPOHHBIX COCTOSHUH.
14. DnexTpoHHbIE Tepexo/sl B Onomosnekynax. Cxema S610HCKOTO.

15. JlromuHecuennust 6uocucreM — (hu3MYecKkass OCHOBA, THITHI JTIOMHUHECIICHIINH, KBaHTOBBIN
BBIXOJI, 3aK0H CTOKCa.

16. IIpupoaHbIe U UCKYCCTBEHHBIE PIIyOPO(OPHL.

17. I'enno3aBucumblie 6MOpuTMBI, padboTsl UmkeBckoro. MccnenoBanust Kupnuan.

18. ®oromerpuueckue MeTo bl aHanu3a. [IpumenumocTs 3akona byrepa-Jlambepra-bapa.

19. IlpakTrueckoe mpuMeHeHHe — GoTomeTpusi, criekrpodoTomerp, 3akoH byrepa-JlambepTa-
bapa.

20. IlonsiTne OWOPHEPreTHKM W €€ MECTO B CHCTeMe OHoJIorMYecKux Hayk. lleHTpanpHas
npo0jeMa OMOIHEPTETHKHY.

21. Ponp Ouonormyeckux MeMmOpaH B OuodHEpreTmueckux mporeccax. Kiaccudukanus
MeMOpaH ¢ TOYKU 3peHHSI OMOIHEPTETUKH.

22. O0uue TpUHIMITEI TpaHCPOopMaluK YHEPTUU B OnoMeMOpaHax. "DHepreTHIecKue BaltOThI
JKUBOU KJIETKH.

23. XemuoocMmoTnueckas rurnore3a Murtuesia. OCHOBHBIE TUIIOTE3bI 00pa30BaHMsI MAKPOIPTOB.
24, IlpuHIUIIBI CTpOEHUS U QYHKIIMOHUPOBAHUS dEKTPOH-TpaHCIOPTHBIX 1ieneit (D TL).

25. AT®-cunTeTa3a - TPUHITUIIEI CTPOSHUS B CBSI3U ¢ BbInosHsemMon pynkiueit. Ceszb ¢ OTII,
26. buoduznueckne ocHoBbl PyHKIMOHUpOBaHUE ATd-cuHTETA3HI.

27. OcoberHoctr MoJeKynbl AT® Kak yHHBEPCATBHOTO MAKPOIPTHIECKOTO COCTUHCHUS.

28. [IpakTHuecKue MPUIOKEHUS OMOIHEPTETUKN — OMOTOIUIMBHBIE HJIEMEHTBI, OMOCEHCOPBI.

29. TloHsiTHE, UCTOPHS CTAHOBIICHHS MOJEKYIIpHOU OMO(U3MKH, CBSA3b C IPYTMMHU pa3jeiaMu
Ouonorumu.

30. IlpuHIMMBI CTPYKTYPHOW OpraHu3aIiii OWOMOJMMEpPOB. YPOBHU OpraHU3alMH. ATOMHAas
CTPYKTYpa, KOH(pop™Marus, KOHPUTyparus.



31. XapakTepHCTUKH CTPOCHHMS MOJIEKYJ: JJIMHA CBs3eil, ux mnosspusanus, 3(deKkTuBHbIC
aTOMHBIE paanychl. BogopoaHbie cBS3M — UX poiib B GOPMUPOBAHUE MAKPOMOJIEKYJI.

32. Bunbl B3aummojeiicTBuil B Omomakpomolnekynax. Ban-nep-BaanbcoBsl (OpHeHTalMOHHBIE,
WHAYKIIMOHHBIE, JUCTIEPCUOHHBIE) B3aUMOJCHCTBHS. DIIEKTPOCTaTHYECKUE B3aUMOIEHCTBUA.

33. O0bEMHBIE B3aMMOJACHCTBUSI B MakpoMosiekynax. [lonstue rioOynsl u Oenka, yCIOBHsS MX
CyILIECTBOBAHUSI.

34. Ponbp ruapodoOHBIX B3aMMONEHCTBHI B (OPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
6enkoB. Teopus durepa.

35. Boja kak yHHKalIbHOE XMMHUECKOE coeiMHeHne. KnactepHas CTpyKTypa BOJIBI.

36. Monens “Oenok-mamuaa”. MONEKyJISIpHBIE MOTOPBI.

37. IlpakThyeckoe TNPUMEHEHHE — MOJACIHPOBAHUE OEIKOBBIX CTPYKTYp C TIOMOUIbIO
pacripeicIeHHbIX BbUMcieHni, cucrema Fold.it

38. IIpunuuns! crpoenusi OnomeMOpaH, MeMOpaHHbIe OeNku U Tunuabl. OyHKIUN OnoMeMOpaH.
39. CraHOBIIGHHE  TPEICTaBIEHWW O  CTPYKType  OmomemOpaH, COBpPEMEHHas
KUAKOKPUCTAININYECKAS] MOJIEINb.

40. lunaMuka MOJIeKyJ1 B MeMOpaHax — jarepaibHas quddy3ust, haumn-Ghaomn moJBuKHOCTb.

41. MopenbHble JIMOUAHBIE MeMOpaHbl — THUIBL, CTPOEHHE, CIOCOOBI  IMONyYeHUs,
HCITOJIb30BaHUE.

42. da3oBble mepexoibl B JMMUAHBIX OnomemOpanax. buonormueckoe 3Hauenue. [lonsatue u
CBOMCTBA KUJKHX KPUCTAJUIOB.

43. Knaccuduxanus TpaHCIOPTHBIX MpoieccoB B OnomemOpanax. [Tpumepsr.

44. [TaccuBHbIi Tpancnopt. Tunsl quddy3unu, MEMOpaHHBIC MTOPHI.

45. Ocmoc u punbrpanus. Ypasuenus ®Guka, Teopemnna, Hepucra-ITnanka.

46. AXTUBHBIN TPAHCIIOPT — POJIb B KJIETKE, TUIIBI U IPUMEPHI.

47. IlpakTHueckoe TNPUMEHEHHWE — CTPOCHHME, TPHUHLUUINBI (YHKIHOHUPOBAHUS HATPUK-
KaJINEBOT0, KAJIBIIUEBOTO HACOCOB. POJIb B KIIETKE M OpraHU3Me.

48. TlonsTue(s1) HAHOTEXHOJOTHH, KIacCU(UKAIUSA OTpaciiell HAHOTEXHOJIOTHUH, OMOJIOTHYECKHUE
HaIlpaBJICHUSI.

49. JJHK kak wmarepuan s HaHO-MaHUNynupoBaHus. I'padeH, dymnepeH, yriepoaHsle
HAHOTPYOKHU — MOHSATUE, IPUMEHEHHE.

50. TIpubopsl HAHOTEXHOJOTHYECKMX HCCICIOBAHHA — AaTOMHO-CHJIOBOH MHKPOCKOII,
AJICKTPOHHBIM MHMKPOCKOI, Ja3zepHbli nuHIET, SIMP / DOIIP-ciekTpocokomnmusi — NpUHIIMIT
JeCcTBUS, BOSMOXKHOCTH /17151 OMOJIOTHH.

Kputepuu onenku 3auéra:

- «3aUTEHO» BBICTABIISIETCS, €CIM CTYJEHT YCBOMJI OCHOBHYIO M 3HakOM C
JIONIOJTHUTEIILHOM ~ JIMTEPATypOu, PEKOMEHTIOBAHHOM MPOrPaMMON; JEMOHCTPUPYET
BCECTOPOHHEE, CHUCTEMaTHYeCKoe M TIJIyOOKOoe 3HaHHME NPOTrPaMMHOIO Marepuaia, yMEHHE
CBOOOAHO  BBINOJHATH  MpaKTUYECKHEe  3aJaHus, TpeOyemble  OOIIEKYIbTYpHBIE U
npodecCHOHATbHBIE ~ KOMIETEHIMH  C(OPMHPOBAHBI,  yMeeT  CBOOOJHO  JIOTWYECKH,
apryMEHTHPOBAHHO, YETKO M CXATO M3JaraTh OTBETHl HA BOMPOCHI C UCIOJIb30BAHUEM HAyYHOMH
TEPMHHOJIOTUH;

- «HE 3a4YTEHO» BBICTABIISIETCA, €CJIU CTYACHT HE MOATOTOBUJICS K 3a4€Ty, HE OTBETUJI Ha
BOTIPOCHI WJIM OTBETWJI HEMPABUIIbHO; ITOKA3aJl Ci1a0ble 3HAHUS U JIOIYCTHII TpyOble OINOKY;

OneHouHble CpeACTBa JUIsl HMHBAJIUAOB M JMI C OIPAaHUYEHHBIMH BO3MOYKHOCTSIMHU
310pOBbsI BEIOUPAIOTCS C YUETOM UX MHAWBUIYAIBHBIX IICUXO()U3NYECKUX OCOOCHHOCTEH.

— IpH HEOOXOAMMOCTH HMHBAJIUAAM M JHMIAM C OTPAHUYCHHBIMH BO3MOXHOCTSIMH
3I0POBBS IPEIOCTABIIAETCS JONOJHUTEIBHOE BPEMs Ul IOATOTOBKH OTBETA HA 3a4€Te;

— IIpU TPOBEJICHUH NPOLEAYPHI OLICHUBAHUS PE3yIbTaTOB O0YyUCHHsI HHBAJINIIOB U JIULL C
OTPaHUYEHHBIMH BO3MOXKHOCTSAMH 370POBbs IPEAYyCMaTPUBACTCA MCIOIb30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAMBUIYATbHBIMH OCOOCHHOCTSIMU;



— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCSI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3/T0OPOBbS
M WHBAINAOB TPOIEIypa OLEHHBAHUS pE3YIbTaTOB OOYYEHHS 110 JUCHUIUIMHE MOXKET
IPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHMBaHMS PE3yIbTATOB OOYYEHUS] WHBAJIUIOB U JIUIl C OTPAaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBbsSI 110 JTUCHUIUIMHE (MOXYJIO) TPENyCMaTpUBAET IPEIOCTABICHHUE
uHpopManuu B ¢opMax, AJANTHPOBAHHBIX K OTPAHWYEHUSIM HX 3JI0POBbS M BOCIPHSITHS
uHpOpMaLUu:

JU7st UL ¢ HapyIICHUSIMH 3PEHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA,

JUnist a1 ¢ HapyIIEeHUsIMH CITyXa:

— B TIe4aTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUst UL ¢ HapyIISHUSIMH OTIOPHO-/IBUTATEIILHOTO anlapara:

— B Ie4aTHOM (opme,

— B (hopMe PIIEKTPOHHOTO JIOKYMEHTA,

JIaHHBINA TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOydJaronuxcs.

5. IlepeyeHb OCHOBHOW M JONMOJHUTEJIbHOH Y4eOHOM JIUTEPATYpPbl, HEOOXOAUMOM
JJIS1 OCBOEHMS TUCHUILIMHBI (MOIYJIA).
5.1 OcHoBHasi 1UTEpaTYpa:

1. Bonbkenmreitn, M.B. bruodusuka [Snextponnsiii pecypce] : yued.mocobue — DIEKTpOH.
man. — Cankr-Ilerepoypr : Jlamp, 2012. — 608 c. — Pexum nocryna:
https://e.lanbook.com/book/3898

2. HuxwusH, A. buodusuka : koncnekt nekuuii / A. Hukusa, O. [laBeiqoBa ; MUHHCTEPCTBO
oOpazoBanusi u Hayku Poccuiickoit ®enepanun, PenepanbHoe TOCYIapCTBEHHOE
OromxeTHOE 00pa3oBaTeNbHOE YUPEKICHUE BHICIIETO MPO(ECCHOHATBFHOTO0 00pa30oBaHUs
«OpenOyprckuit rocyaapcTBEHHBIN yHUBEpcHTET». - OpenOypr: OI'Y, 2013. - 104 c.; To
Ke [ DNeKTpOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259291.

Jljig OCBOEHMS AMCUMILIMHBI MHBAIMJAMH U JIUIAMHU C OTPAHUYEHHBIMUA BO3MOYKHOCTSMHU
3I0pOBbsSl MMEIOTCSl M3[AHUS B JJIEKTPOHHOM BHJE B 3JICKTPOHHO-OMOIMOTEYHBIX CHUCTEMax
«Jlanp» 1 «Opai».

5.2 JlonosiHUTeEIbHAS JIUTEPaTypa:

1. Camoiinos, B.O. Menununckas 6nodusuka: yuyeonuk mis By3oB / B.O. Camoiinos. - 3-e u3a.,
uctp. u pomn. - CII6.: CnenJIur, 2013. - 604 c.: Tabn., wi. - bubnuorp. B kH. - ISBN 978-5-299-
00518-9; To xKe [DneKTpOHHBIN pecypcl. - URL:
http://biblioclub.ru/index.php?page=book&id=253912.

2. @unkensiuteiin, A.B. ®usmuka OenkoBeix Mosiekyn / A.B. ®dunkenpmreiH. - Mocksa;
WNxesck: M3natenbctBo MHCTUTYTa KOMIBIOTEPHBIX MccaenoBanuid, 2014. - 423 c. - ISBN 978-
5-4344-0193-7; To xKe [DneKTpOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=469608.

4. Annpuano, A.M. KondopmanuoHHblli aHann3 O€NKOB: Teopus M NpuiiokeHus / A.M.
AnnpuanoB ; noa pea. I'.B. Manaxosoii. - Munck: benopycckas nayka, 2013. - 518 c. - ISBN
978-985-08-1529-3; To xKe [D51eKTpOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=142264.
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5. buodwusmnueckas skonorus / B.A. Teepmucnos, A.D. Cumopora, JI.B. fxosenko, B.T.
Tpodumos. - M.: UznarensctBo KPACAH/I, 2012. - 535 c. - ISBN 978-5-396-00419-1; To xe
[DnexTponnslii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=468806.

5.3. Illepuoauyeckne U3IaHNUs:

Hepnoama 3a Kkakue Mecto Cpok
Ne Ha3zBanmue HOCTh
roJbl XpaHeH | xpaHeH | PyOpukarop
n/n | N3gaHusa BBIX0/12
XpaHUTCHA us us
(B ron)
OHMOJIOTHYECKHU
1 Buoduszuka 6 1959-2013 43 IIOCT. e HayKH,
SKOJIOTHS
duzuKo-
o | Yenexu 12 1945-2013 | w3 moct. | mMatemarmueck
(bU3HUYECKUX HAyK
ue HayKU
brnonornueckue Onostoruecky
3 12 1961-1992 u3 IIOCT. e HayKH,
HAyKH
SKOJIOTHS
Bbuonorus. OHMOJIOTHYECKHT
4 PedeparuBnbIii 12 1970-2013 3am PXK | mocr. e HAYKH,
*kypHan. BUHUTU 9KOJIOT U
BuoMeuIHCKAs (u3mxco-
5 s 12 2001- 3 10 et MaTeMaTH4YeCcK
PaAMOAICKTPOHHUKA
ue HayKU
bu3uKo-
6 buorexnonorus 6 1996-2012 3 OCT. MaTeMaTH4YeCK
1€ HAyKu

6. Ilepeyenbr pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHUKANMOHHON  CeTH
«HTEepHET», HEOOXOAMMBIX VISl OCBOCHUS THUCHHUILUIUHBI (MOIYJIs1).

1. www.kubsu.ru - opuninansuerii caitt KybaHCKoro rocy1apcTBEHHOTO YHUBEPCUTETA,
http://www.icb.psn.ru - UHCTUTYT OMODHU3UKN KIETKH

http://www.ibp.ru - Uactutyt 6uodpuzuxku CO PAH

http://www.kibb.knc.ru/ - Kazanckuii ”HCTUTYT OMOXUMUH U OUODHU3UKU
http://www.biophys.msu.ru/ - Kadeapa 6unodpuzuku MI'Y
http://biophysics.spbstu.ru/ - Kadenpa 6uoduzuku CIIOI' TY

SR w

7. MeToauveckne YyKa3aHusi JJA OOy4AlOUIUXCS 10 OCBOCHHK) IMCHUILIHHBI
(MoayJisn).
Jlekumus:
Pabora Ha nekuuu SBISETCSI OUYEeHb BaKHBIM BUJOM CTYIACHUECKON NEATENbHOCTH ISl U3y4EHUs
TUCITUIUIMHBI, T.K. Ha JIGKIUH TPOUCXOAUT HE TOJIBKO COOOIICHHWE HOBBIX 3HAHUW, HO H
cucTeMarusanus U 0000IIeHHe HAKOIUICHHBIX 3HaHWM, GOpMHpOBaHNE HA WX OCHOBE MAECWHBIX
B3TJISI0B, YOCKIEHUH, MHUPOBO33PEHHUS, PA3BUTHE IO3HABATENBHBIX M MPO(HECCHOHATBHBIX
UHTEpeCcOoB. JIEKTOp OpHEHTHPYET CTYACHTOB B yueOHOM Martepuaine. Kparkue 3amvcu JeKIui
(KOHCTIEKTHPOBAHKE) TIOMOTAeT YCBOUTh MaTepUal.
Hanucanne KkoHCnekTa JIeKIM: KpaTKO, CXEMAaTU4YHO, TOCJEeI0BaTENbHO (UKCHPOBATH
OCHOBHBIE TIOJIOKEHUS, BBIBOJBI, (OPMYTUPOBKH, OOOOIICHHS; TOMEYaTh Ba)KHBIE MBICIH,
BBIJIETIATH KIIIOUEBBIE CII0BA, TEPMHUHBL. KOHCIEKT JTydllle MOApa3aeNiiaTh Ha MyHKTHI, maparpagsl,
coOmromasi KpacHyl CTpoky. [IpuHIHMMNHManbHBIE MecTa, OompeaeieHus, (OPMYIbI CleayeT
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COIIPOBOXKIATh 3aMEUAHUSIMHU: «BAXKHO», «0CO00 BaXKHO», «XOPOIIO 3allOMHHUTB» U T.II. WIH
MoJAYepKUBaTh KpacHoW pyukoi. llemecoobpaszHo pa3paboraTh COOCTBEHHYIO CHMBOJIUKY,
COKpAILIEHUS CJIOB, YTO TMO3BOJHUT CKOHIIEHTPUPOBAaTh BHHMAHHE HA BAXKHBIX CBEICHUSX.
[IpocnymmBaHue M 3aMUCh JIGKIIMUA MOYXXHO TTPOU3BOIUTH TIPU TIOMOII COBPEMEHHBIX YCTPOWCTB
(mukTodoH, HOYTOYK, HeTOyK W T.n.). PaboTas Haj KOHCIIEKTOM JIEKLIWH, BCerga CieayeT
UCTIOJIB30BaTh HE TOJBKO YYEOHWK, HO W Ty JIATEPaTypy, KOTOPYIO JOTOJHUTEIHHO
PEKOMEHJOBAI JIGKTOp, B TOM YHCJIE TEPUOJUYECKUE H3JAaHHS COOTBETCTBYIOLICH
HampaBieHHocTH. [lo pesymbratam pabOTBI ¢ KOHCHEKTOM JICKIIMU CIIEAYeT OO0O03HAYHTh
BOIIPOCHI, TEPMUHBI, MaTE€PUal, KOTOPBIA BBI3BIBAECT TPYAHOCTH, IOMETUTH U MOMBITATHCS HAUTH
OTBET B pEKOMEHJyeMoil IuTeparype. Ecim camMocToATenbHO HE yHaercs pa3o0parbcsi B
Mmarepuaie, Heo0X0JuMO c(hOpPMYIHPOBATH BOIPOC U 33/1aTh MPENOIABATEII0 HA KOHCYJIbTAIUH,
Ha JIaOOpaTOPHOM 3aHATUH, Ha OOIIICHUY B KOHTAKTHBIC Yachl. JIEKIIMOHHBIA MaTepUall sSBISETCS
0a30BbIM, C KOTOPOT'O HEOOXOJUMO HayaThb OCBOCHHME COOTBETCTBYIOLIETO pa3jeia WM TeMBbI.
[T1aH MOATOTOBKY K JICKIIUU:

. 03HAKOMUTBLCS C TEMOH JIEKIIUU

. 03HAKOMHTHCS € MPEJI0KEHHBIMU BOPOCAMU
. M3y4UTh COOTBETCTBYIOUINI MaTepHall

. 03HAKOMHTHCS C JTUTEPATYPOU 1O TEME

JlaGopaTopHblie padoThI

B npouecce moaroToBku K J1ab0paTopHON pabOTEHEOOXO0JMMO 03HAKOMUTHCS ¢ paboueit
IpOrpaMMOM JTUCHUIUIMHBI, TEMaMU M IUIaHAMU JIa0OpaTOPHBIX  3aHATHH, yaensis ocoboe
BHUMaHUE I[ESIM W 3aJadaM, CTPYKType M COJEPKaHUIO0 UCIUIUIMHBI, MPOBECTH aHAJIHU3
OCHOBHOM y4eOHOH JUTEpaTyphl, MOCIEC Yero paboTaTh ¢ PEKOMEHIOBAHHOW JOMOTHUTEIBHON
autepatypoid. [lpu yCTHOM BBICTYIUICHUU 1O KOHTPOJIEHBIM BOIIPOCaM JIaDOPATOPHOTO 3aHSTUS
HY)KHO wu3laraTh (HE YWTaTh) MaTepual  BBICTyIUIEHHS cBoOoaHo. Heobxomammo
KOHIIEHTPHUPOBATh CBO€ BHIUMAHHE HA TOM, YTO BBICTYILJICHHE OOpAIlEHO K ayAUTOPHUH, a HE K
MPenoAaBaTesnio, T.K. ’TO 3HAUUMBbIN acleKT npodeccuoHaIbHbBIX KoMreTeHui. [1o okoHuanuun
71a00paTOPHOTO 3aHATHUS CIEAYET MOBTOPUTH BBIBOABI, CKOHCTPYHPOBAHHBIE B XOJI€ YCTHOTO
orpoca, MpOCieInB JOTUKY UX MOCTPOEHHUS, OTMETUB TOJIOKEHUs, Jiexaliue B ux ocHose. Jliis
3TOrO B TE€UYEHHE OMpOoca APYrHX ydalluxcs CIeAyeT JenaTh MOMETKU. bojee Toro, B ciydae
HETOYHOCTEH W (WJIM) HETOHMMAaHMsI KaKOro-TUOO BOIpOCa MPONIACHHOTO MaTepuaia CleayeT
0o0paTHThCS K TPEMOAaBATENI0 JUIsl MOMy4eHUsT HEOOXOAMMON KOHCYIbTAIlUU U Pa3bICHEHUS
BO3HUKILEH cuTyaruu. Cxema moJAroToBKH K 1JaOOpaTOpHBIM paboTam:

® 03HAKOMHUTKLCS C TEMOMH, IIENBI0 U 3a]ja9aMu PabOTHI;

paccMOTpeTh MPETI0KEHHBIE BOIIPOCHL;
W3YYUTH JICKIIMOHHBIN MaTepual, OCHOBHYIO U IOTIOJHUTENIbHYIO JINTEPATYPY;
03HAKOMHTbHCS € 1a00PaTOPHBIMU 33/IaHUSMHU U XOJ0M UX BBITIOJTHEHHUS;
03HAKOMUTHCS ¢ 000PYAOBAHUEM 3aHATHUS;
BBITIOJTHUTH 33J1aHUS B COOTBETCTBUU C XOJ0M PalOThI;
MMUCHbMEHHO 0()OPMUTH BBITIOJHEHHYIO PaboTy;
MOJIBECTU UTOT U CIIENaTh CTPYKTYPUPOBAHHbBIE BHIBO/IBI.

CamocrosiTesibHast padoTa

CamocrosiTennbHass paboTa CTYACHTOB AUCIUIUIMHE OCYIIECTBISACTCS C  IIEJBIO
yIIIyONeHHsl, PacUIMpEHHs, CUCTEMAaTH3allMM M 3aKPEIUICHUS TOJTYYEHHBIX TEOPETHUYECKUX
3HaHWH, (OPMHUPOBAHUS YMEHHUM HMCIOJIB30BAaTh JOKYMEHTAIMIO W CIEIUAJIBHYIO JUTEPATYPY,
pa3BUTHS  TO3HABATENbHBIX CIIOCOOHOCTEW W aAKTUBHOCTH, a Takxke (opMUpOBaHUS
CaMOCTOSITEIbHOTO MBIIIJICHHUS, CTOCOOHOCTEH K CaMOPa3BUTHIO, CAMOCOBEPIICHCTBOBAHHUIO U
caMopeanmauHH, paSBI/ITI/IH HCCIICOOBATCILCKUX yMeHHﬁ. Hepez[ BBITIOJIHCHUCM
CaMOCTOSITEIbHOW pa0OThl HEOOXOJAMMO YETKO TOHHMAaTh IEIW M 3aJadyd pabdoThl, CPOKHU
BBITIOJIHEHUS, OPUEHTUPOBOYHBIA 00BEM, OCHOBHBIE TpEOOBaHHMS K pe3yiabTaraM paboTHI,



KPUTEPHH OIICHKH. BO BpeMsi BBINOJIHEHHS] CaMOCTOSITEIbHONH PabOThI MpPErnojaBaTeNlb MOXKET
IPOBOANTH KOHCYIbTannU. KOHTPOIb pe3ybTaToB caMOCTOSTEIBHON PabOTHI CTYICHTOB MOKET
OCYILECTBIISATHCS B MUCbMEHHOM, YCTHOW MM CMEIIaHHON (popme, ¢ MpeCTaBICHHEM MPOIyKTa
TBOPUYECKOH AEATEILHOCTH CTy/AEHTa. B KadecTBe OpM M METOIOB KOHTPOIISI CAMOCTOATEILHOM
paboThI CTYZACHTOB MOTYT OBITh MCIIOJIB30BaHbI J1a00PATOPHBIEC 3aHATHS, KOJNIOKBUYMBI, 3a4€THl,
TECTUPOBAHUE, CAaMOOTYETHI, KOHTPOJIbHBIE Pa0dOTHl W Ap. KpuTepmsimMu OIEHKH pe3ysbTaToB
CaMOCTOSITENIbHOW pa0OThl CTYJEHTa SBISIIOTCS: YPOBEHb OCBOEHHS CTYIEHTOM Y4eOHOIo
Marepuana; yMEHHS CTYACHTa WCIOJIb30BaTh TEOPETHUECKHE 3HAHWS IPH  BBIOJHEHUN
UH/IMBUYAIBHBIX 3aJaHui; c(OpMUPOBAHHOCTHOOIIEYUEOHBIX yMEHUI; 00OOCHOBAHHOCTH W
YEeTKOCTh M3JIOKEHUS OTBETa; OpopMIIeHHE MaTepuaia B COOTBETCTBUH ¢ TpeOoBaHUsAMU. [Tman
MOJTOTOBKH:

® U3YYUTh COOTBETCTBYIOIIMI JIEKIIMOHHBIA MaTepHall

® U3YYUTHh OCHOBHYIO JIUTEPATYPY IO TEME

® U3YYUTH JOMOJHUTEIBHYIO JUTEPATYPY MO TEME

e 0(GOpPMUTH BBINOJHEHHYIO pPabOTy MUCHBMEHHO WJIM B BHJE IPE3CHTALUU B

3aBUCUMOCTH OT 3a/1aHUS
e crenatb CTPYKTYPHPOBAHHBIE BBIBOJIBL.

IHoaroroska Kk 3a4éty

[lpn moaroroBke K 3a4€Ty HEOOXOIMMO OPHUEHTHPOBATHCS HAa KOHCIEKTHI JICKIUH, pabodyro
IporpaMMy JUCHUIUIMHBI, HOPMAaTUBHYIO, y4eOHYI0 U peKOMEHIyeMyto Jaureparypy. OCHOBHOE
B TIOJITOTOBKE K cJaue 3a4eTa - 9TO MOBTOPEHUE BCETO MaTephalia AUCUUIUIMHBL, IO KOTOPOMY
HEo0X0auMO caaBaTh 3ayeT. [Ipy MOAroToBKe K clade 3adera Bech 00beM pabOThl HYXKHO
pacrpenensTb paBHOMEPHO IO JHSM, OTBEACHHBIM Il TIOJTOTOBKH, KOHTPOJIUPOBATh KayKIBIH
JIeHb BBINIOJIHEHHE HAMEYeHHOH paloTbl. B mepwoa moAroToBkM K 3adeTa CTYACHT BHOBb
oOparraeTcs K y)ke u3ydeHHOMY (IIpoiIeHHOMY) yueOHOMY MaTepuainy. [lonroroBka BKIIrO4aeT
B ce0s TpW OJTama: caMmocTosiTelbHas padoTa B TEUYEHHE CEMECTpa; HEMOCPEICTBEHHAs
MOJArOTOBKA B JIHW, TPEIIISCTBYIOIIME 3adeTy MO TeMaMm Kypca. Jlns ycmemrHoW craun
yKa3zaHHble B pabodeil mporpamMme (opMupyemMble KOMIETCHLUH B pPE3YJIbTaTe OCBOCHHS
JTUCIUTUTMHBL  TOJDKHBI  OBITH  TIPOJIEMOHCTPUPOBAHBI; TOTOBUTHCS K 3a4eTy HEOOXOIAMMO
HAYMHATH C TIEPBOH JICKIIMH U TIEPBOH JTa0OpaTOPHOI PabOTHI.

IoaroroBka nmpe3eHTanmii:
e 3HAKOMHTHCS C TEMOM, IIEIIBI0 1 3aJadyaMH
® COCTaBUTh IUIAH TMPE3CHTAIMM COIJJACHO OCBOEHHOMY TEOPETHYECKOMY
Marepuany
o HpOI/IBBGCTI/I IIOUCK B JICKIITMOHHOM MaTepHane, OCHOBHOﬁ nu HOHOHHHTGHLHOﬁ
nuTepaTrype GakKTHIeCKOTO MaTepHalia 1o TemMe

® IIPOMU3BECTH MOUCK WILIIOCTPATUBHOI'O MaTepuasa B CETH "'MHTEpPHET"
® COCTaBUTb IPE3ECHTALUIO IIPU TOMOILIM crienuann3upoBadHoro 110
® COCTaBUTH JIOKJIAJ IO WIUIIOCTPATUBHOMY MaTepHually Npe3eHTalnun
® OTpPENETUPOBATH IIPE3EHTALMIO NIEPEA caadei
KosnokBuymbi:

® O03HAaKOMHUTHCS C TEMOM U BOIPOCAMHU KOJIJIOKBUYMA

U3Y4YUTh JICKLIUOHHBIN MaTepHal

M3y4YUTh OCHOBHYIO JINTEPATYPY IO TEME

W3Y4YUTh JOTOJHUTENBHYIO JINTEPATYPY 1O TEME

HaIMCaTh OTBET Ha MPEIJIOKCHHBIA BOIIPOC

00BbeM MUCHbMEHHOTO OTBETA OT 3 110 4 CTpaHUI, BPeMsI BHIMIOJHEHHUS 10 90 MUHYT



B ocBoeHun AUCHUIIVIMHBL MHBAJILJAMH U JIMIAMU C OIPpaHUYCHHBIMU BO3MOXKHOCTAMU
3I0pPOBBSl  OOJIBIIIOE 3HAYCHHUE HWMEET WHIWBUIyallbHas ydeOHas pabora (KOHCYJIbTAIlMH) —
AOMOJIHUTCIIBHOC PAa3bsICHCHUC y‘-I€6HOFO Marcpurajia.

WupuBuayanbHbIE KOHCYJBTAIlMM IO TPEIMETY SIBISIOTCS BaXXHBIM  (DaKTOPOM,
CHOCO6CTBYIOH_II/IM WHAUBUAYAJIU3allun O6y‘I€HI/I}I N YCTAHOBJICHUIO BOCIIUTATCIIbHOTO KOHTAKTa
MEXIy TMpernojaBaTelieM W OOy4aroIluMCs HWHBAIUAOM WM JIMIOM C OTPAaHHMYCHHBIMH
BO3MOXHOCTSMHU 3J0POBbA.

8. llepeyeHbr MHGOPMALMOHHBIX TEXHOJIOTHIi, HCIOJb3yeMBbIX NPH OCYLIECTBICHUHU
00pa30BaTeJbLHOI0 NMPoLecca No AMCHUIIAHE (MOYJII0).

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.

— KoHCynbTUpOBaHHE MOCPECTBOM JIEKTPOHHOM MOYTHI.

— Mcnonp3oBaHue 3JIEKTPOHHBIX MTPE3SHTAINH TP MTPOBEACHUH TaOOPaTOPHBIX 3aHATHI.

8.2 IlepeyeHb HEOOXOAMMOT0 MPOTPAMMHOI0 00ecTeYeHusl.

No No norosopa [lepedeHp IMIIEH3NOHHOTO TIPOTPAMMHOTO O0eCTICYCHUS
n/m
1. | Ne73-ADD/223-D3/2018
Cornamenue Microsoft
ESS 72569510 Microsoft Windows 8, 10
2. | Ne73-ADD/223-D3/2018
Cornamenue Microsoft
ESS 72569510 Microsoft Office Professional Plus
3. Hor. Ne344/145 ot IIpenocraBiieHrEe HEUCKITIOYUTENBHBIX UMYILIECTBEHHBIX IIPaB
28.06.2018 Ha MCIIOJIb30BaHUE MPOTPAMMHOI0 00ecTiedeHus
«AHTHUIIaTHAT» Ha OJIUH TOJ1
4. | Kontpakr Ne74-AD®d/44- | beccpounas nuueH3us Ha 25 noib3oBareneit: StatSoft Statistica

®3/2017 ot 05.12.2017

Ultimate Academic for Windows 10 Russian/13 English
Ceresas Bepcust (Concurrent User)

8.3IlepeueHb MH(POPMAITMOHHBIX CIIPABOYHBIX CHCTEM:

— «Koncynprant [lmocy,

— «l"apaHT».
9. MarepuajabHo-TexHUYeckass 0a3a, HeoOXxoauMasi JJsl  OCYLIECTBJICHUS
00pa30BaTeJbLHOI0 NMPoLecca no AMCHUILIAHEe (MOYJII0).
No B paGot MarepuanbHO-TeXHUYECKOe  oOecleyeHue  JUCHUILIMHBI
(Moynsl) ¥ OCHAILIEHHOCTh
1.| Jlekunonusle 3auaTUa | Ayauropun 422, 425, OCHalleHHbIE MPE3EHTALMOHHON
TEXHUKOU (mpoextop, JKpaH, KOMIBIOTEP/HOYTOYK,
ayIMOCHUCTEMa) M COOTBETCTBYIOIIUM  IPOrPaMMHBIM
obecneuenuem (110).
2.| JlabopatopHbIie Aymutopuss 419, 412, ocnHameHHas J1aboOpaTOPHBIM
3aHATUA o0opynoBaHHEM 10 Kypcam OHOGU3MKH U (PHU3NOIOTUU
pactenuit; yueOHble Tabmuibl, mpoekTop Epson, moaBecHoit
9KpaH, HOYTOYK. YueOHas MeOenb.
3.| I'pynmoBsie Aymutopuss 410, (kaOWHET), OCHAIICHHBIA TEPEHOCHBIM
(MHAMBUIYaTbHEIC) MYJIBTUMEAUHHBIM ~ 000pyZOoBaHUEM  (MPOEKTOp, IKpaH,
KOHCYJIbTAITUU HOYTOYK). YueOHast MeOenb
4.| Texymuii  KOHTposb, | AyauTopus 419, OCHAICHHAs 71a60pPaTOPHBIM




MIPOMEXKYTOUHAS obopymoBaHueM 1O KypcaM Ouodu3ukn u (GU3HUOIOTHU
aTrTecTaluus pacTeHuii; ydeOHbIe TaOMUIBI; MPOEeKTOp Epson, moaBecHOi
9KpaH, HOYTOYK. YueOHast MeOeb.

CaMocrogTenbHas Kabuner nmns camoctostensHOW paboThl 437, OCHAIIEHHBIH
pabora KOMITBIOTEPHONW TEXHUKOM C BO3MOKHOCTHIO MOJKIIIOUEHHUS K

cetu «VHTEpHET», NPOrpaMMOM HKPAHHOIO YBEJIWYEHUS H
00ecCIeueHHbIN JOCTYIIOM B JJIGKTPOHHYIO WH(OpMAIMOHHO-
00pa3zoBaTeNbHYIO CPEy YHUBEPCUTETA.

3an OumOmmorekn KyOI'Y  ocHamieHHBI  KOMIBIOTEPHOM
TEXHUKOM C  BO3MOXHOCTBIO MOAKIKOYEHHS K  CETH
«HTEepHEeT», NpPOrpaMMOM  SKPAaHHOTO  YBEJIWYEHUS U
00ECTIEYEeHHBIH JOCTYIIOM B 3JIEKTPOHHYIO HH(OpMAIIMOHHO-
00pa3oBaTeNbHYI0 Cpely YHUBEPCUTETA




PEIIEH3USA
Ha padovyI0 MPOTrpaMMy MO JUCHHUTLIIUHE
«buoduszuka
Hanpasienus 06.03.01 buosiorus

PabGouass mnporpamma mno gucuuiuinHe «buodusuka» nans  CTyIEHTOB
ounosiornyeckoro ¢akynprera DI'BOY BO "Ky6I'Y" coctaBieHa B COOTBETCTBUU C
tpeboBanusimu denepanpHoro ['ocynapcrBenHoro O0pa3oBaTENbHOIO CTaHIAPTa
TpeTbero mnokosienus. IIporpamma cocTaBi€Ha B TIOJIHOM COOTBETCTBUU C
TpeboBaHusIMU yueOHOro iana o Hanpasienus 06.03.01 buonorus.

PaGouass mporpamma mpeamnojaraer pacmnpeiciieHue TeM U H3y4YeHHUe
Marepuajia 1o paszjaenaMm. ['paMOTHO CTPYKTypUPOBaHA, W OXBaThIBAET BCE
aKTyaJIbHbIC HAIIPABJICHUS M0 TUCIUILTMHE HA CETOHSAITHUN JICHb.

Bce paszpensr paboueil mnporpaMMmbl HampaBieHbl Ha (opMupoBaHHe
TpeOyeMbIX CTaHIAPTOM KOMIIETEHIIMH, B MOJHOW MEpe OTBEYalOT TPeOOBAHUAM K
pe3yJibTaTaM OCBOEHHUS y4eOHOM aucuuruimHbl B coorBeTcTBUM ¢ PI'OC BO
TpeThero nokoJieHus. Kaxaplii paszzen nporpaMMbl pacKpbIBaeT paccMaTpruBacMble
BOMPOCHI B JIOTHYECKOW MOCJIEIOBATEIbHOCTH, OINpPEAEIsIeMON 3aKOHOMEPHOCTIMU
00y4YeHUsI CTYIEHTOB.

Jlnst  3akperuieHus TEOpEeTUYECKUX 3HaHuM, (HOpMUPOBAHMS TPeOyeMbIX
KOMIETEHIIU, YMEHUW W HABBIKOB CTYJEHTOB MPEAyCMAaTPUBAIOTCA Kak
ayJIUTOPHBIE, TAK U CAMOCTOSITENIbHBIC 3aHATHSI. KOJIMYECTBO ayAUTOPHBIX 3aHATUN
U BHEAyJIUTOPHOM pabOThl CTYAECHTOB COOTBETCTBYET TpeOOBaHUSM y4eOHOTO
TJIaHa.

KoHTposib ¥ OIIEHKa pe3ylnbTaTOB OCBOCHHS yYE€OHOW JUCITUTUIIMHBI
OCYIIECTBIISIIOTCA B CTPOTOM COOTBETCTBUU C TPeOOBaHUSAMHU y4eOHOIO IJIaHa IO
nucuuruinHe. Pa3paboTtanHbie U npejaraeMele B mporpamme GopMbl U METOIbI,
MO3BOJISIIOT B TOJHOM Mepe OCYIIECTBISATh KOHTPOJIb U OLEHKY pE3yJIbTaTOB
o0ydeHus: (COpMUPOBAHHBIX KOMIETEHIIMI, OCBOEHHBIX HAaBBIKOB M YMEHHUH,
YCBOEHHBIX 3HAHUM).

[lepeueHb pPEKOMEHIYEMBIX Yy4€OHBIX HW3/IaHUN, HWHTEPHET-PECYPCOB,
OCHOBHOW JIMTEPATypbl BKIIOYAET aKTyalbHble MCTOYHUKH, K KOTOPBIM Y
CTYJIEHTOB UMEETCS CBOOOJIHBIN TOCTYII.

Jlannass pabouasi mporpamMmMa MOXKET OBITh PEKOMEHIOBaHA I HM3yYCHUS
muciuiinabl - «buodusukay Ha Ouonormyeckom (pakymerere DPI'BOY BO
"KyoI'y".

Penenzenr

,/é&  __ Bonkona C.A. noueHt kadenpsl OMOTEXHOJIOTUH,
P AT onoxumuu u 6mopuzuku ®I'bOY BO «Kybanckuii
rOCyJ1apCTBEHHBIN arpapHbId YHUBEPCUTET




PEIIEH3USA
Ha padovyI0 MPOTrpaMMy MO JUCHHUTLIIUHE
«buoduszuka
Hanpasienus 06.03.01 buosiorus

PabGouass mnporpamma mno gucuuiuinHe «buodusuka» nans  CTyIEHTOB
ounosiornyeckoro ¢akynprera DI'BOY BO "Ky6I'Y" coctaBieHa B COOTBETCTBUU C
tpeboBanusimu denepanpHoro ['ocynapcrBenHoro O6pa3oBaTENbHOIO CTaHIAPTA
TpeTbero mnokosienus. IIporpamma cocTaBi€Ha B TIOJIHOM COOTBETCTBUU C
TpeboBaHusIMU yueOHOro iana o Hanpasienus 06.03.01 buonorus.

PaGouass mporpamma mpeamnosaraer pacmnpeiciieHue TeM U H3yYeHUe
Marepuajia 1o pasjaeinaMm. ['paMOTHO CTPYKTypUPOBaHA, W OXBaThIBAET BCE
aKTyaJIbHbIC HAIIPABJICHUS IO TUCIUILTMHE HA CETOHSAITHUMN JICHb.

Bce paszpensr paboueil mnporpaMMmbl HampaBieHbl Ha (opMupoBaHHe
TpeOyeMbIX CTaHIAPTOM KOMIIETEHIIMH, B MOJHOW MEpe OTBEYalOT TPeOOBAHUAM K
pe3yJibTaTaM OCBOEHHUS y4eOHOM aucuuruimHbl B coorBeTcTBUM ¢ PI'OC BO
TpeThero nokoJieHus. Kaxaplii paszzen nporpaMMbl pacKpbIBaeT paccMaTpruBacMble
BOMPOCHI B JIOTHYECKOW MOCJIEIOBATEIbHOCTH, OINpPEAEIsIeMON 3aKOHOMEPHOCTIMU
00y4YeHUsI CTYIEHTOB.

Jlnst  3akperuieHus TEOpEeTUYECKUX 3HaHuM, (HOpMUPOBaHHS TpeOyeMbIX
KOMIETEHIIM, YMEHUW W HABBIKOB CTYJEHTOB MPEAyCMAaTPUBAIOTCA Kak
ayJIUTOPHBIE, TAK U CAMOCTOSITENIbHBIC 3aHATHS. KOJIMYECTBO ayAUTOPHBIX 3aHATUN
U BHEAyJIUTOPHOM pabOThl CTYACHTOB COOTBETCTBYET TPeOOBaHUSM y4eOHOIrO
TJIaHa.

KoHTposib ¥ OIIEHKAa pe3ylbTaTOB OCBOCHHS YyYE€OHON JUCITUTUIMHBI
OCYIIECTBIISIIOTCA B CTPOTOM COOTBETCTBUU C TPeOOBaHUSAMHU y4eOHOIO IJIaHa IO
nucuuruinHe. Pa3paboTtanHbie U npejaraeMele B mporpamme GopMbl U METOIbI,
MO3BOJISIIOT B TOJHOM Mepe OCYIIECTBISATh KOHTPOJIb U OLEHKY pE3yJIbTaTOB
o0yueHus: (COpMUPOBAHHBIX KOMIETEHIIMI, OCBOEHHBIX HAaBBIKOB M YMEHHUH,
YCBOEHHBIX 3HAHUM).

[lepeueHb pPEKOMEHIYEMBIX Yy4€OHBIX HW3/IaHUN, HWHTEPHET-PECYPCOB,
OCHOBHOW JIMTEpAaTypbl BKJIIOYAET AaKTyaJlbHbl€ HWCTOYHUKH, K KOTOPBIM Yy
CTYJIEHTOB UMEETCS CBOOOJIHBIN TOCTYII.

Jlannass pabouasi mporpamMmMa MOKET OBITh PEKOMEHIOBaHA I HW3yYCHUS
muciuiinabl - «buodusukay Ha Ouonormyeckom (pakymerere DPI'BOY BO
"KyoI'y".

Penenzenr

HaconoB A.W. cT. Hay4. COTpYIHUK
JlabopaTopuu reHeTUKH U MUKPOOHOJIOTUN
OI'bBHY CKOHIICBB




