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1. IlepeyeHb MJIAHMPYEMBIX Pe3yJbTATOB O0Y4YeHHUS] 1O JAUCHHUILIMHE,

COOTHECCHHBbIX C

o0pa3oBaTeJIbHOI MPOrPaMMBbI

IVIAHUPYEMbIMH

pe3yJbTaTaMd  OCBOEHMS

B pesynerare ocBoenuss OOIl 0OakanaBpuata oOydaroIMCs JOKEH
OBJIAJIETh CJICAYIOLIMMHU Pe3yIbTaTaMu O0yUEHHUS 110 JUCITUTUIMHE:

Koow Pesyabrarsl ocBoenuss OOIL IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00y4eHUs!
Komnemenyuu Cooepirrcanue komnemeHyuii 10 AUCUMILIMHE
[1K-5 Ob6nanaer CIOCOOHOCTBIO | 3HaTh:  aHAaTOMUYECKOE  CTPOEHHUE U
MPUMEHSTh CPEICTBA U METOJbI | QYHKIIMM OPraHOB M CHCTEM OpraHu3Ma
JIBUTaTEJIbHON JIEATEIIbHOCTH | YEJIOBEKa, 3aKOHOMEPHOCTU IICUXUYECKOTO,
JUISL  KOPPEKIIMH  COCTOSIHHS | (PU3MUYECKOTO PA3BUTHUS U OCOOCHHOCTH HX
Oo0ydJaromuxcsi ¢ Yy4eTOM WUX | MPOSIBIEHUS B pa3Hble  BO3PACTHBIC
rnosia 51 BO3pACTa, | MEPUOIBI.
VHJIUBUYAJIbHBIX YMmeTs:  ompenenats  (QYHKIHOHAIbHOE
0ocoOeHHOCTEN cocrosiHMe, (U3WYECKOe  pas3BUTHE U
YPOBEHb IIOArOTOBJIEHHOCTH
3aHUMAIOLIUXCS B Pa3jIMYHbIE [EPUOJbI
BO3PACTHOTO Pa3BUTHSIL.
Bnagers: MeronamMu OLEHKH (PU3HMYECKHX
CHOCOOHOCTEMH u (YHKIIMOHATILHOTO
COCTOSIHUS O0YyYarOIIMXCS.
CK-5 Hcnone3yeT OCHOBHBIE 3aKOHBI | 3HATh: B 00JacTH €CTECTBEHHOHAYUYHBIX
€CTECTBEHHOHAYYHBIX OCHOB: OCHOBbI ~ MEXAaHWKH, CTaTHKY,
JUCLUIUINH B | KWHEMAaTUKy W  JMHAaMUKy,;  OCHOBBI
npodeccuoHanbHOM BJIEKTPOCTATUKH U DJIEKTPOJUHAMUKH;
JIEATENBHOCTH, yMEET | CTPOEHHUE AaTOMOB H  MOJIEKYJ, THIIbI
MPUMEHSTh METO/Ibl | XUMHUYECKUX CBSI3€M; pacTBOPbI U B3BECH;
TEOPETUUYECKOTO U | XUMHYECKHE  peakuuu ©u  (aKTopsl,
AKCIEPUMEHTAIHHOTO ONPEACIISIONINE UX CKOPOCTh; OPraHUYECKHE
HCCIIEIOBAHUS B | BelIECTBA M UX OHOJOTHMYECKYIO POJb;
npoQeCCHOHATBLHON MPOUCXOXKAECHUE W JBONIOLMIO BcenenHoi,
JIEATENIbHOCTH MECTO 4YeJOBEKa B HBOJIOLUUUA 3€MIIH;

B3aMMOCBSI3U MEXTY buznIecKuMHy,
XUMHUYECKHUMHU u OMOJIOTHYECKUMHU
mporeccaMy; Crenu(uKy >KABBIX CHCTEM;
MIPOUCXOXKIACHUE U HBOJIOLUIO YEJIOBEKa;
9KOJIOTHIO M OXpaHy MPHUPOJBI, MPUHIIHIIEI
palMoHaNBHOIO MPUPOAONOIL30BAHUSA; B
o0nactu MH(OPMATUKHU: MIOHSITHE
uHbopMaluY, ee XpaHeHus, oOpaboTKu H
MIPEICTABIICHHS, amrmapaTrHoe "
porpaMMHOe oOecreyeHne MepcoHAIBHOTO
KOMIIBIOTEpA.

YMeTb: NPUMEHATh U TPAaHCPOPMHUPOBATH B
COOTBETCTBHUHM C IIENSIMH  JCATEIBHOCTH
3aKOHBI €CTECTBEHHOHAYYHBIX JAUCIUILIUH.
Bnanerp: MeTogMKaMM TEOPETHUYECKOTO H




IKCIICPUMEHTAIFHOTO  WCCIICIOBaHHUS B
npoeCCHOHATTLHON IESTEIIHOCTH.

2. Mecto nucuumiimnael B ctpykrype OOII 6akaniaBpuara

HucuunnuHa «buopusnka dYenoBeka» OTHOCUTCS K JUCLHUIUIMHAM IO
Bb100pY OOII BapuaTHBHOI YacTu.

I[Ipy  w3yyeHMM  JOUCHMIUIMHBI  IIPOCIEKHMBACTCS  JIOTMYECKasd U
COZIEPKATEIIBHO-METOANYECKAsl  B3aWMMOCBS3b C  JPYTMMH  JUCHUIUIMHAMU
npodeccuoHanpHoro 1ukia: «dusnonorus yenoBeka», «I UTHEHMYECKHE OCHOBBI
(GU3KYIBTYPHO-03/I0POBUTENBHON JeATEeIbHOCTHY, «broMexannka ABUTATEIHHON
nesitenbHOCTHY, «CIOpTUBHAS MeAMIMHA», «JledeOHas ¢usznyeckas KylIbTypay,
«buoxumuss  denoBekay,  «MOHUTOPHUHT  (U3HUECKOTO  pPa3BUTHUS |
(YHKIIMOHAJIBHOTO COCTOSIHUS»; € JUCLUIUIMHOM €CTECTBEHHOHAYYHOI'O LMKJIA!
«buomnorus ¢ 0OCHOBaMu 3KOJIOTUUY.

[TosmyueHHble 3HaHUS O OMOPU3MUECKHX IPOILIECCaX B JKUBBIX CHCTEMAaxX
CIIy’)KaT OCHOBOM JUIs YCIICIIHOIO IPOXOXKIEHUS MUTOTOBOM AaTTecTaluud |
peanuzanuu npodeccuoHaNTbHBIX KOMIETEHIIMH CTYIEHTOB U BBIITYCKHHUKOB.

3HaHus 00 OCHOBaX OWOQU3MKH SBISIFOTCS HUHCTPYMEHTOM B pyKax
CHELMATUCTOB B o0nacTh (PU3MUECKOrO BOCHUTAHMS, TO3BOJSIOUIMM UM
OCYLIECTBJISTh MEPONPHUATUS MO  COBEPIICHCTBOBAHMIO  (PU3MOJIOTUYECKUX
(GyHKUMNA 17151 JOCTHKEHUS BBICOKMX CIIOPTUBHBIX PE3yJbTAaTOB, O NPO(HUIAKTHKE
HapyLIEHUH 3I0POBbsI K 0OECIIEYEHUIO CIOPTUBHOIO JTOJITOJIETHUS.

TpeOoBaHus, NpeabsIBIsIEMbIE K «BXOAHBIM» 3HAHUSAM. CTYyAEHT AOJDKEH
o0najarh 3HAHUSAMH, [OJYYEHHBIMA TMIPU M3YYEHUH MPEALIECTBYIOIIUX H
COIMYTCTBYIOLIMX y4€OHbIX AUCHUILUIMH «Dusnonorus yenopekay», «buomexanuka
JIBUTATEIILHON AesITeNbHOCTY, «JleuebHas usnueckas KynbTypa», «CiopTUBHAs
MeaulMHa», «buoxumus dvenoBeka», «MOHUTOPUHT (U3UUECKOTO Pa3BUTHS U
(YHKIIMOHATILHOTO COCTOSIHUS.

Hucuumuirea u3ydaercsa Ha 4 Kypcee B 8 ceMecTpe.

3. O0beM AUCHUIIUHBI (MOYJIs1) B 3a4€THBIX €IMHULAX C YKa3aHHEM
KOJINYEeCTBA AaKAJeMH4YeCKHX 4YacOB, BbIICJICHHBIX HA KOHTAKTHYIO
pabdory oOy4yaroumuxcs ¢ npemojaaBarejeM (0 BHAAM 3aHATHH) M Ha
CaMOCTOAATE/IbHYI0 PadoTy 00y4aromuxcs

OO6mrast TpymoeMKOCTh (00BEM) ITUCIUIIMHBI COCTAaBJISIET 2 3a4eTHHIC
enunuilel (3E), 72 akageMuueckux yaca.



3.1. O6vém oucuyunaunst u 6udwvl yueodHol pabomel (6 uacax)

O0LEM TUCHUIINHEI Yacel
OO6mr1ast Tpy10€MKOCTh 0a30BOM AUCITUTLTHHBI 72
KonTtakTHas paborta o0yuarommxcs ¢ npernojapareiaeM (1o 36
BUJIaM Y4eOHBIX 3aHATHI) (BCETO)
AynurtopHas padota (Bcero) 36
B Tom yucie:
Jlexuun 12
[TpakTHdeckue 3aHsITHS -
JlabopaTopHbIe 3aHATUS 24
Breaynuropnas pabota (Bcero): 36

HOI[F OTOBKA K ITPAKTUYICCKUM 3aHATHUAM -

[ToaroToBKa K 1a00OPAaTOPHBIM 3aHITHIIM 36

Buna npomexxyTouHOM aTTecTaliui 00y4aromerocs -

4. Copepskanue IMCUMILUIMHBI, CTPYKTYPUPOBAHHOE 110 TEMaM

(pasneﬂaM) C YKa3aHMEM OTBECACHHOI'0O HA HUX KOJIUYECTBA
AKaACMUNIECCKHUX YaCOB 1 BU0OB y‘lEﬁHLIX 3aHATHH

4.1. Pazdenvt OucCUuUnIUHBL U MPYOOEMKOCHIL NHO 6UOAM YUYEOHbBIX

3auamuil (6 aKkademuyecKux 4acax)

O6wasi Buabl yueOHBIX 3aHATHIH, BKIKOYAS

rpynoem CAMOCTOSITEJILHYI0O PaboTy
('zgg;’) 06y4aIONINXCS | TPYTOEMKOCTh  DopMBI TEKYIIEro
Ne Paznen (B uacax) KOHTPOJIA
n/n JTUCIHUIIJINHBI ayauTopHubie yuyeOHble | CamMocTOSATEb yCIeBaeMoCTH
3aHATHA Hasi paboTa
BCEro JIeKIHU JlaGopaTopHbie, 0By4atomuxcs
MpaKTHYeCKHue
3aHATUS
1 | Teoperuueckas ul 24 4 8 12 YcTHbIM
MOJIEKYJIApHast OI1pocC,
ounodusuka KOHTPOJIbHAs
TOYKa
2 | buodusuka 48 8 16 24 VYcrHbIi
MeMOpaHHBIX U Ompoc, 3a4eT
(hOTOOHOTIOTHUECKUX
IIPOIIECCOB
Bcero: 12 12 24 36




4.2 Codepowcanue oucyuniunvl, CmMpyKmypuposanHoe no memam

(pazoenam)
HaumenoBanue
Ne pa3ngeia Conepxanue
AUCHHILIMHBI
Cooeprrcanue 1eKYUOHHBIX 3AHAMU
1 PA3JIEJI 1.

Teopernyeckas u

MOJIEKYJISIpHAsA

ounodusuka

Tema 1. OcHoOBHbIE OCOOCHHOCTHM KHHETHKH OHOJOTHYECKHX MPOIECCOB.

OcHoBBI MaremaTrueckue Mojenu. JnHaMuyeckiue MoAeIH OUOIOTHIeCKUX

TEOPETHYECKOU npoueccoB. JIMHeWHbIE W HEIUMHEWHbIE mpoueccbl. MeTobl

Oonopu3uKy. KayecTBEHHOU Teopuu JuhepeHInaIbHBIX yPaBHEHUH B aHAJIH3e
JUHAMUAYECKHUX CBOICTB OHOJOTUYECKHIX MIPOLIECCOB.
CranuoHapHsble COCTOSIHHUS OMOJIOrMYECKHUX CHUCTEM.
Knaccubukanus  tepMoauHamMuueckKux  cucreM.  KuHeTuka
(epMEeHTAaTUBHBIX MPOIECCOB. BimsiHre TemnepaTypbl Ha CKOPOCTh
peakuuii B OMOJIOTUYECKUX CUCTeMaX. B3auMOCBs3b KMHETUYECKUX
U TEPMOJMHAMHYECKHX MapaMeTpoB. Poib KoH(OpMaIMOHHBIX
CBOMCTB OMOMOINMEPOB.

2 Tema 2. [IpocTpancTBeHHas opraHu3anus OuonoauMepoB. J(MHaMuyeckue
MonexyispHas CBOMCTBa TIIOOYISAPHBIX OEIKOB. DJIEKTPOHHBIE CBOMCTBA
Oonodusnka. OMOITOJTMMEPOB.

3 PA3AEJI 2.
buopusuxa
MeMOpaHHBIX H
(oToduoOornuecKux
NMPOLECCOB
Tema 3. MemOpaHa Kak YHHUBEPCAJIbHBIH KOMIIOHEHT OHOJIOTHYECKUX
Crpykrypa u | cucteM. MozenbHble MeMOpaHHbIe cUcTeMbl. PU3UKO-XUMHYECKHE
(GYHKIIMOHMPOBAHUE MeXaHu3Mbl crabunuzanuu MemOpaH. IloBepXHOCTHBIH 3apsia
OMOJIOTMYECKUX MEMOpPaHHBIX CHUCTEM; IPOMCXOKIEHHE AIIEKTPOKUHETHUECKOTO
MeMOpaH. noteHuana. OcoOEHHOCTH CTPYKTYphl KHBBIX KJIETOK M TKaHEH,

JIeKAIME B OCHOBE UX JJIEKTPUUYECKUX CBOMCTB.

4 Tewma 4. OCHOBHBIE THUIBI COKPATUTEIBHBIX M TIOJBIKHBIX CHCTEM.
buodusuka MounekynsipHble MEXAHU3MBI MOJIBUKHOCTHU OEITKOBBIX
COKpPATUTEJIbHBIX KOMITOHEHTOB COKpPAaTUTENbHOTO ammapata MbI. [IpuHIunsl
CHCTEM. npeoOpa3oBaHusl HHEPIUM B  MEXAHOXMMHUYECKUX CHCTEMax.

TepmonnHamMuyeckue, JHEpreTHYecKue u MOIIHOCTHBIE
XapaKTEPUCTUKU COKPATUTEIIbHBIX CUCTEM.

5 Tema 5. Ananranys, yCTOMUYMBOCTh U HA/IEKHOCTh OMOJIOTHYECKUX CHUCTEM
DKoJjoruyeckast Pa3HOTO ypOBHSI OpraHM3AIMM: KJIETOK, OPraHU3MOB, MOIYJISIIMA.
o6uodusuka. Hencrteue onruueckoro wusiydeHus. Jlevicrsue Y®D-u3nydeHus.

Monekynsipabie  MexaHu3mbl  (oronoBpexnaenus JHK npu
neiicteBun Y@  M3iIydeHUs ~ DKOJOTMYECKOrO0  JUarna3oHa.
KoMOuHMpoBaHHOE JeiicTBHE W3JIyd4eHHUs pa3HBIX JJIMH BOJH Ha
KJIETKY. OKHCIIUTENBHBIN CTpECC.

6 Tema 6. OOmast  Qu3nueckass  XapakTepUCTUKAa  HOHUBUPYIOIIUX H




DJIEKTPOMAarHUTHbHIE
HU3JIy4CHUA U TIOJId B
MpUpOJE, TEXHUKE U
YKU3HH YEJIOBEKA.

HEHMOHU3HUPYIOINX H3JIyYEeHHI. PEHTreHOCTpYKTYpHBIN aHamus,
JTydeBasi yIbTPAMUKPOMETPHS, PAIUAIIIOHHO-XUMUYECKUE METOIBI.
VYasTpaduoneroBoe u BuauMoe u3nydeHus. Crexkrpockonus B YO
U BHIUMOUW oOmactu. JlazepHas CIEKTPOCKOIHMS, HCCIEIOBAHUS
ANEKTPOHHO-BPAILIATEIbHBIX CIEKTPOB, (POTOXUMHUYECKUE METOIbI
uccrnenoBanus.  MHdpakpacHoe — m3nmyuyeHuwe, uH(paKpacHas
CHEKTPOCKOIHSI.

Cooeprcanue 1a00pamopHbIX 3aHAMULL

1 depMeHTaTUBHbBIC Kunernka mnpocteiimmx ¢epMeHTaTUBHBIX peakiuuid. CyIHOCTh

peakiumn KHHETUKH (DEPMEHTATUBHBIX PEAKIUi, B3aNMOCBS3b KHHETHUYECKHUX
U TEPMOJMHAMHYECKHX TapaMeTpoB. OmnucaHue MaTeMaTHYECKUX
MOJICJICH.

2 DHTponus U XapaktepucTtuka TOHSATUS dSHTponus. CBs3b HSHTPONUU U
nHpopManus B nH(popManuu B OMOJIOTHYECKUX CHCTEMaX, €€ BhISBIICHHUE.
OMOJIOTHYECKHUX
CHCTEMax

3 Kondopmannonnas MeTtoapl u3yueHus: KOH(GOPMAIMOHHON MOJABHKHOCTU: M30TOMHBIN
MOJIBM>KHOCTh oOMeH, JroMuHecueHTHble Meroasl, JIIP, ramma-pesonanchHas

cnekrpockonus, SMP BbICOKOro paspelieHusi, HUMIYJIbCHbIE
metoasl SIMP, meronsl monekymsapHoi nuHamMukd. OCOOEHHOCTH
MPEJICTaBICHHBIX METOJIOB.

4 depMeHTaTUBHBIN CoBpeMeHHbBIE TPEJCTaBICHUS O MeXaHu3Max (HEpMEHTATHUBHOTO

KaTajau3 Karanu3a. V3MeHeHHsT B (YHKIIMOHUPOBAHHU CEPAIA, JIBIXAHHUS,
MUIIEBAPEHUSI, BBIJCICHUA B TMOXKWIOM M CTapYECKOM BO3pacTe.
[Togcuer mno QopMyrne KOHCTAHTBI CKOPOCTH OOpa3OBaHMS
MHOTOIICHTPOBOM aKTUBHON KOH(PUTYpALIUH.

5 [lenHbie peakuumn CBoOOaHBIC paUKaIIbI TP LEIHBIX PEAKIUSIX OKHCICHUS JTUTTHI0B

OKHCIICHUS JTUTTHIOB B MeMmOpaHax H JPYrux KJIETOUHBIX CTpYyKTypax. I[Ipudaunbl
o0pa3oBaHMs CBOOOJTHBIX PagUKajIOB B TKAaHAX W IPH IMaTOJIOTHUH,
OMOJIOTUUECKYIO POJIb €CTECTBEHHBIX aHTHUOKCHUIAHTOB.
6 [onsapusanus SBnenne monspuzauu B MeMOpaHax. CyIIHOCTh —SIBJICHUS
MOJIIpU3alliu B MeMOpaHax.

7 [Tonepeunomnonocaras | OyHKIMOHUPOBAHUE TTOMIEPEYHOIIOIOCATON MBIIIIIBI TO3BOHOYHBIX.

MBIIIIIIa OyHKIMOHANBHAS ~OpraHu3alus padoThl MOMEPEYHONOIOCATOM
MBIIIBL.  MeXxaHu3M paboThl  MOMEPEUHOIOJIOCATON  MBIIIIIBI.
Mogenu Xakcnu, Jeniepesckoro, Xuiua.

8 DHepreTU4YecKoe N3yueHnne mexaHU3Ma SHEPreTUYECKOro conpsbkeHus. Guznueckue

COTIPSKEHUE aCmeKThl W MOJENIM DHEPreTUUECKOro COMpsDKEeHUs. MexaHu3m
SHEPTreTUYECKOr0 COMPSIKEHUSI.

9 MonekynspHbie MonekynsapHble MEXaHU3Mbl aJaNnTalld >KUBBIX OPraHU3MOB K
MEXaHU3MBI AKCTpEeMalbHBIM (haKTOpaM BHEIIHEH cpeapl (TeMmiepaTrypam,
aJlanTaium OCBEIICHUIO, 3aCOJICHUIO, JEHCTBUIO KCEHOOMOTHKOB, THIIOKCHH H

TUTIEPOKCHUH). BrusHue pa3nudHbpiX (PaKTOpoB BHENTHEH cpeinl Ha
COCTOSIHME JKUBBIX OPTraHU3MOB.

10 | Cpena obutanus Onenka cocrostHUS cpeabl obuTanus. IIpenenpHO gomycTHUMOE
3HAQYEHHE  KOHIEHTpPAIlMd W  CYIIHOCTh  OMOTECTUPOBAHUAI.
JIMcTaHIIMOHHBIE METOIbI M OHOTECTHPOBAHHE IS  OIEHKH
KadecTBa CPEJIbl.

11 | Bune uznyueHuit Hcnonb3oBaHue pa3iMyHbIX BUJOB H3JIY4YCHUHW B MEIUIIMHE,
TEXHUKE U CEIIbCKOM XO03SMCTBE.

12 | Mexanusmsl feiictBus | Cnenuduka NepBUYHBIX ((DU3NYECKUX) MEXaHU3MOB JCHCTBUS

W3TyYECHHI

Ha Koneunslit

Pa3IUNIHBIX BUI0B PISHy‘IeHI/Iﬁ MOJICKYJIBI.




OHMOJIOrNYECKUI
HEHOHM3UPYIONINX W3MYYCHH Ha OHOJOTHYECKHe OOBEKTHI
CHUCTEMBI.

3pdext Tpu ACUCTBUM HOHHM3UPYIOIIUX U

u

5. Ilepeyenn Y4e0HO-MeTOIMYeCKOro

CaAaMOCTOAATEJILHOM PA0OTHI 00yYalOUIMXCS 1O ANCIIUIIHHE

1. OTKpBITBIN AOCTYTI, BHYTPEHHSS CETh PakynpTeTa (ayn. 6114)
o Craiin-ipe3eHTaIluy JEKIIMOHHBIX 3aHITHI Mo TeMaM / cocT. M.A. Poaun
e CnoBaps TepmuHOB / cocT. M.A. Ponun

2. 3ajiaHus 1711 CAaMOCTOSITENIbHOM PabOThI CTYICHTOB:

o0ecmeyeHus A

6. @DOoHI OLEHOYHBIX CPEACTB /Jsi TNPOBEAEHUS TMPOMEKYTOUHOI
arTrecTalu 00y4aromuxcs Mo JMCHUIINHE

e B mponecce

pPa3jiIndHbIC  OICHOYHLIC

KOMIICTCHIINHU.
([ ]

IIpCrioJaBaHusg AUCIUITIINHBI

HCIIOJIB3YIOTCA

CpCacCTBaA, KOTOPBIC IIO3BOIAAIOT OLCHUTDH
C(l)OpMI/IpOBaHHBIe B paMKax OCHOBHOU O6pa3OBaTCJII>HOI>JI IIporpaMmal

6.1. Ilacnopm ¢honoa oyenounvIX Cpeocme no OucCUUnIUHe

(U3MYECKOTO Pa3BUTHS U OCOOCHHOCTH
HX TPOSABIEHUS B pPAa3HbIE BO3PACTHBIC
TIEPHUOIBI.

CK-5

3HaTh:

CTPOCHUC AaTOMOB W MOJICKYJI, THIIbL
XUMHYECKUX CBSI3€M; pacTBOpel U
B3BECH, XUMHNYECKHUEC p€aKkuuu n
(bakTopsl, OIpEEIAI0INE ux
CKOPOCTb; OpPraHWYECKHE BEIIeCTBAa U
nux OMOJIOTHYECKYIO poIb;
B3aMMOCBSI3U  MEXAYy (PU3NUECKUMH,
XUMUYECKUMH M OMOJIOTHYECKUMHU
mpoueccamy;  CHeUM(PHUKY  KUBBIX
CUCTEM.

KonTtpommpyemslie pa3iensl . HaunmenoBanu
Ne Kox koHTpOIMpyeMoil KOMIIETEHITUH
(TeMbl) TUCIUTUIMHBI .. € OLICHOYHOT' O
n/n (umu e€ yacth) / 1 ee GOpMyJIHPOBKA
(pe3ysbTaThl IO pa3aenam) cpencTaa
1 | Teopernueckas u IIK-5 BOIIPOCHI K
MOJIEKYJIsIpHast ;“a“’: saqery
HKLMH OPraHOB W CHCTEM OpraHH3Ma
ounoduzmka YHICHIH Op b
YeIIOBEKa, 3aKOHOMEPHOCTH




buoduzuka IIK-5 VcTHbI

MeMOpaHHBIX U Ymers: ompoc,
(I)OTO6I/IOHOFI/ILI€CKHX OHpeﬂCHHTB (bYHKHI/IOHaJ'II)Hoe BOIIPOCHI K

COCTOsAHHUC, 3aHUMAOIINXCA B 3aquy
HpOHeCCOB Pa3JIMIHBIC IICPHUOabL BO3pAaCTHOI'O

pa3BUTHA.

Baanern:

METOJaMM OLICHKU (byHKI_[I/IOHaJILHOFO
COCTOsAHUA 06yqa}om1/1xc;1.

CK-5

YMmerhb:

MPUMEHSTH U TPaHC(HOPMHUPOBATH B
COOTBETCTBUH C LEIIMU AEITEILHOCTU
3aKOHBI CCTCCTBGHHOHay‘IHI)IX
JHACIUATUIMH.

Baanern:

METOJIMKAMU TEOPETHYECKOTO H
3KCHepI/IM€HTa.HBHOFO HCCIICOOBAHUS B
podeCCHOHAIBHON JEATEIIHHOCTH.

6.2. Tunoevie KonmpoJibHble 3A0AHUA UTU UHDbLE mamepuaiibl
[ ]

6.2.1. 3auem
A. IIpuMepHbIe BONIPOCHI JJISl OATOTOBKH K 324€Ty

OcHOBHBIC 0COOCHHOCTH KMHETHUKH OMOJIOTMUECKUX IPOIIECCOB.
Kunernka npocrednmx epMEeHTaTUBHBIX PEAKITUH.

[IpocTpaHcTBeHHass opraHuzaius OWomoauMepoB. JlMHAMHUYECKHUE CBOMCTBA
TII00YJSIPHBIX OEIIKOB.

Metonpl u3yueHuss KOH(POPMAIMOHHOW TOABM)XHOCTH: H30TOIMHBIM OOMEH,
JIOMUHECIHIEHTHBIE MeTonbl, DIIP, ramma-pe3oHaHcHas cnekTpockomnus, AMP
BBICOKOI'O pa3pelIeHusi, UMIYyJbCHbIe MeToAbl SAMP, MeTonbl mMonekysspHOU
JTAHAMUKH.

CoBpeMeHHbIE TPEACTaBICHUS 0 MEXaHu3Max (DEpMEHTATUBHOI'O KaTaJn3a.
MemOpaHa Kak YHUBEPCaATbHBIN KOMIIOHEHT OMOJIOTHUECKUX CUCTEM.

MopenbHble MEMOpPaHHBIE CUCTEMBI.




CBoOOmHBIE paauKaIbBl TPU [EMHBIX PEAKIHUSIX OKWCICHUS JMIHIOB B
MeMOpaHax U JPyruxX KJIETOYHBIX CTPYKTypax.

OcobenHocT CTPYKTYPBI KHBBIX KIICTOK H TK&HGI?I, JICKAIIIMC B OCHOBC HX
QJICKTPUICCKUX CBOMCTB.

SIBneHue IMOJIpU3allii B MCM6paHaX.
OCHOBHBIC THUIIBI COKPATUTCIIBHBIX U ITOABHUYKHBIX CUCTCM.

MOJICKYJI}IPHBIG MCXaHHN3MbI IMOABHMKHOCTHU OCJIKOBBIX KOMIIOHCHTOB
COKPATUTCIBbHOI'O allrapara MBbIIIIII.

HpI/IHHHHBI Hp€06pa30BaHHH OHCPTIUHU B MCXAHOXHMHNYCCKHX CUCTCMAX.

TepMOI[I/IHaMH‘-IGCKI/IG, OQHCPICTHUYCCKHUC KW MOIODHOCTHBIC XapPaKTCPUCTUKHU
COKPATUTCIBbHBIX CUCTCM.

OYHKIMOHUPOBAHUE TOIEPEYHOIIONOCATON MBIl IMO3BOHOYHBIX. Monxemu
Xaxkcnu, Jlemepesckoro, Xusia.

MOJIeKyJIHpHI-Je MEXaHHU3Mbl HEMBIIIICYHOMN IIOABMIXXHOCTH.

Agnanrtaiusi, YCTOWYUBOCTh U HAJICKHOCTh OMOJIOTUYECKUX CHUCTEM DPa3HOIo
YPOBHSI OPTaHU3AIMU: KJIETOK, OPTaHU3MOB, TTOMYJISLIHM.

Monekynsipusie MexaHu3mbl (oronospexaenuss JHK mnpu nevictBun YO
U3JIyYEHUs DKOJIOTMYECKOIr0 THAra3oHa.

KomOunupoBanHoe AeHCTBHE U3TyUYCHUS Pa3HbIX JJIUH BOJIH HA KJIETKY.
OKucnuTenbHbIN CTpecc.

MonekynsipHble MEXaHU3MBbI aJanTallii )KUBBIX OPTAaHU3MOB K KCTpEMaIbHbIM
dakTopam BHeEHIHEH cpenbl (TeMmmeparypaMm, OCBEIIEHHIO, 3aCOJICHHIO,
JIEHCTBUIO KCEHOOMOTUKOB, TUTIOKCUU U TUIIEPOKCHUN).

OreHKa COCTOSIHUS CPEJIbI OOUTaHUS.

OO6miast gusnyeckass XapakTepUCTHKAa HOHU3UPYIOMIMX W HEHOHUZHPYIOITUX
W3JIy4YeHUN. PEHTreHOCTPYKTYpHBIM aHalIu3, JIydyeBas YJIbTPAMUKPOMETPHS,
paaIranMOHHO-XUMUYECKUE METOBI.

YapTpaduoneToBoe U BUAUMOE U3ITyICHHSI.

Cnextpockorius B Y@ u BuguMoil oOmactu. JlazepHas CHEKTPOCKOIHS,



HCCICAOBAaHU QJICKTPOHHO-BPAIIATCIIbHBIX CIICKTPOB, (bOTOXI/IMI/IquKI/Ie
MCTOJbI UCCIICTOBAHMA.

o MHudpakpacnoe uzinydenne, nHppakpacHas CIEKTPOCKOMHSI.

o MHcnonp3oBaHue pa3iIMYHBIX BHUJIOB M3IYyYEHUUW B MEAMIIMHE, TEXHHUKE H
CEJIbCKOM XO3SIICTBE.

o Crnenuduka nepBUYHBIX ((U3UUECKUX) MEXaHU3MOB JCHCTBUS pPa3IMYHbIX
BUJIOB U3ITyUYECHUI Ha MOJICKYJIBI.

b. Kputepun oueHKH 3HAHHUI CTYI€eHTOB HA 3a4eTe

[Ipu omeHke 3HaHWUN HEOOXOJWMO YYHTHIBATh MPABUIBHOCTH W
OCO3HAHHOCTb M3JIOKEHUSI COJICPKAHUS, TIOJIHOTY PACKPBITUS MOHITUH, TOYHOCTh
ynoTpeOJICHUS Hay4YHBIX TEPMUHOB, CTEIECHb c(hOopMUPOBAHHOCTH
WHTEJJICKTYaJIbHBIX M OOIey4YeOHbIX YMEHHM, CaMOCTOSATEIbHOCTh OTBETA,
pPEYEBYIO TPAMOTHOCTD U JIOTUYECKYIO MOCIEI0BATEIbHOCTh OTBETA.

Ouyenka «3aumeHo». TOJTHO PACKPBITO COJAEpKAHWE MaTepuaia B o0beMme
MpPOTrpaMMbl: YETKO M MPABHIBHO HaHbl ONPEACIICHUS M PACKPBITO COAECpKaHUE
MOHSATHI; BEPHO, UCIIOJIb30BaHbl HAYUYHbIE TEPMHUHBI; 10KA3aTEIBHO HUCIIOJIb30BAHbI
paHee MpuoOpeTEeHHBbIE 3HAHUS, PACKPHITO OCHOBHOE COJEp)KaHWE Marepuania; B
OCHOBHOM NPaBUJIBHO JaHbI OINpPEIEICHUS IMOHATHUI U HCHOJIb30BAHBI HAYYHBIC
TEPMHUHBL; OTBET CAMOCTOSITEIbHBIN; ONpPEIeICHNS TOHSATUN HETIOJIHBIE; JOMYIIECHBI
HE3HAUUTEIbHBIC HAPYIICHUS TMOCJIEAOBATEILHOCTH W3JIOKEHUS, HEOOJbIINe
HETOYHOCTH TMPH HCHOJb30BAHUM HAYYHBIX TEPMHHOB WJIM BBIBOJAX U
000011IeHUSIX U3 HAOIIOJEHUN U MPUMEPOB, UJIM YCBOEHO OCHOBHOE COJIEp KaHHe
y4eOHOro MaTepuaia, HO U3JI0KEHO (hparMeHTapHO, HE BCErJa MOCJIeI0BATEIbHO;
OMpeNieSICHHEe TOHSATUM HEJOCTATOYHO YETKHE; HE HCIOJb30BaHbl B KaueCTBE
JIOKa3aTeIbCTB BBIBOJBI U OOOOIICHUSI U3 HAOMIOACHUN WJIM JTOMYIICHBI OIIMOKU
NpU UX W3JI0XKEHUU; JOMYIIEHbI OMIMOKM M HETOYHOCTH B UCIOJIb30BaHUU
HAay4YHOU TEPMUHOJIOTUH, ONIPEAECICHUN TOHATHM.

Ouyenka «nezaumeno». OCHOBHOE COJIEpKaHUE MaTepuaja He paCKPBITO; HE
JIaHBI OTBETHI HAa BCIIOMOTATENLHBIE BOMPOCHI MIPETNOIaBaTeNst; JOMYIICHbI TPyObIe
OIIMOKU B OTPEICNICHNY TTOHSATHH, MPU UCIIOJIH30BAHUU TEPMHUHOJIOTUH.

6.3 Meroanueckue MaTepHaJibl, ONpeAesilOle MPoueaypbl
OLICHMBAHUS 3HAHUI, YMEHHH, HABLIKOB U (MJIM) ONbITA JAeSATEeJbHOCTH,
XapakTepu3ymouue 3Tanbl (GOPpMUPOBAHUA KOMIIETEHIMH

[Ipouenypa oueHuBaHWS 3HAHWM, YMEHWH, HABBIKOB 110 JUCLIUILIMHE
«bHOXUMUA YeNOBEKa» BKIIOYAET YUET YCHEHIHOCTH IO BCEM BHJaM OLICHOYHBIX
cpeactTs (1. 6.1).

Ha naGopaTopHbIX 3aHATHUSIX MPOBOJAUTCS YCTHBIN OMPOC MO MPOMJICHHON Ha
JIEKIUH TEME, U PELIAKOTCS] CUTYallMOHHBIE 3aa4H.



CryneHThl, B TEUEHHE CEMECTpPa YCIEIIHO OTBEYABIINE HA YCTHBIE BOIPOCHI
Ha 7a00PATOPHOM 3aHSITHH, BHITIOJHUBIINE CUTYAI[MOHHbBIE 3a/IaHMUS, OMYCKAIOTCS
MpenoaaBaTeieM K cAave 3a4yera.

[IpomMexyTouHass aTTecTalnsl IPOBOJUTCS B BUJIE 3a4E€Ta, KOTOPBIA CIIYKUT
JUTSL OLIEHKH paboThl CTY/IEHTA B TEUEHHE CEMECTPa, U NPHU3BaH BHIIBUTh YPOBEHb,
MPOYHOCTh M CUCTEMATUYHOCTh MOJYYEHHBIX OOYYaIOIIUMCS TEOPETUYECKUX U
MPAKTUYECKUX 3HAHUMU.

B ToMm ciydae, eciu CTyIeHT B TeUu€HHE CeMeCTpa aKTHBHO paboTan Ha
7a00paTOPHBIX 3aHATHUSAX, MPENoJaBaTelb MMEET BO3MOXKHOCTh IOCTABUTH
3QUE€THYI0 OLIEHKY O0€3 cJlaud YCTHOTO 3a4eTa. YCTHBIM 3a4eT MPOBOAUTCS
OMpOCOM, MPU ATOM CTYACHT JOJDKEH OTBETUTh Ha | BOMPOC M3 MPUMEPHOTO
MepeyHsi BOMPOCOB JJIA MOJATOTOBKM K 3auyeTy. 3HaHUs, MOKa3aHHBIE MPHU cllaye
3a4eTa, OLIEHUBAIOTCS IO COOTBETCTBYIOIIEH IIKaje olleHuBanus (1. 6.2.1).

DoHO 0YeHOUHBIX CPeOCm8 01 NPOMENHCYMOUHOU ammecmayuu

B 1 KOHTPOJIA OOH/I OLIEHOYHLIX CPEJICTB

3AYET B 8-M cemecTpe Bompocsl k 3auery

B ciydae ecnau CTyIEeHT HEpEryJsipHO NOCEIal 3aHSATHS U HE BBINOJHUII
4acTh 3aJaHUM, OH JOJDKEH NPEIOCTaBUTh IPEMNOJaBaTEN0 WHIUBUIYATbHOE
3aJlaHie B MTUCBMEHHON (OpMEe C TEOPETHUUYECKOW M MPAKTUYECKON MpopadOTKOM
BOIIpOCA.

7. TlepeyeHb OCHOBHOW H /ONOJHUTEJILHON Y4eOHOI JMTEpaTyphbl,
HEe00XO0AMMOii 17151 0CBOCHUS TMCUUIIIMHBI

@) OCHOBHAA yyeOHasn 1umepamypa:

MBaHos, U. B.

OcHoBbI hn3nKkn n B1Modn3nkn [SNEKTPOHHBIN pecypc] : y4ebHoe nocobue / U. B.
MBaHoB. - MockBa : JlaHb, 2012. - 208 c. on-line.
http://e.lanbook.com/books/element.php?pll cid=25&pl1_id=3801

MBaHoB L. B. C60pHUK 3aga4y No Kypcy OCHOBbI (onsnkn n buodpunauku. - M.: JIAHb,
2012. - 128 c. http://e.lanbook.com/books/element.php?pl1_id=3802

BonbkeHwTtenH, Muxann Bnagummposuy.
Buodunamka [TekcT] : yuebHoe nocobue / M. B. BonbkeHwTenH. - 3-e u3a., ctep. - Cl16.
: JlTanb, 2008. - 595 c.

0) OoononnumenvHan yueonasa iumepamypa:

e http://e.lanbook.com/books/element.php?pll id=3801

WBanoB 1.B. OcHoBbI pu3nku u 6Mopu3nKu


http://e.lanbook.com/books/element.php?pl1_id=3801

e http://e.lanbook.com/books/element.php?pll id=3802

NBanoB 1.B. COopHUK 337124 110 KYpCy OCHOBBI (PU3HKH U OMODHU3UKH

e http://e.lanbook.com/books/element.php?pll id=3898

Bonbskenmreiin M.B. buodusuka

e http://e.lanbook.com/books/element.php?pll id=4048

[Tnyraxun I'. A., KomaeB A. I'. buodusuka

8. Ilepeuenn pecypcoB HH(POPMAIMOHHO-TEIEKOMMYHUKAIIUOHHOM ceTH
«AnTepHer» (majiee - cerb «MHTEpHET»), HEOOXOAUMBIX /JJI1 OCBOCHMS
JTUCIHUIJINHBI

e http://edu.kemsu.ru/ - MadopmarmioHH0-00pa30BaTeIbHBIN KOMILIEKC (TIOPTA)
KemI'V. J[locTyn: aBTOpM30BaHHBIM (perucrpauvs B UYHTAJIBHOM 3aje
OMOIMOTEKN).

e http://e.lanbook.com - DneKTpOHHO-OMOJIMOTEUHAsT CHCTEMa H31aTeIbCTBA
«Jlanby. Jloctyn: cBoOOMHBIN (M3 JokanbHOU cetu KeMmI'Y); aBTopr3oBaHHBIN
(13 BHEIIIHEH CeTH).

e http://elibrary.ru/defaultx.asp - Hayunas  snekTpoHHas  OuOJHOTEKA
eLIBRARY.RU. Jloctym: aBTOpr30BaHHbINA (CBOOOHAS OHJIANHH pErucTparius).

e http://biblioclub.ru - DnexTpoHHO-OMOMMOTEUHAsT crcTeMa «YHHUBEPCUTETCKAs
oubnuoTtexa onnaH». Jloctym: cBoOoaHb (M3 sokanbHON ceTn KemI'VY);
aBTOPU30BAHHBIN (M3 BHEIIHEH CETH).

9. MeToanuyeckue ykazaHus AJis1 00y4ar0IHUXCs 110 0CBOEHUIO
AUCIHUANJIMHBI

[Iporpamma IUCUMIUIMHBI BKIJIIOYAET JBa OCHOBHBIX pazieia. B mepBom
CTYJEHTbl 3HAKOMATCS C TEOPETHUYECKOW U MOJIEKYJISIpHOH OHOPU3UKON, B
KOTOPYIO BXOJST MpEeAMET U METOJbI HccienoBaHus 0uodusuku, onopusznueckue
OCHOBBI TPOLECCOB, MPOTEKAOIIUX B MoJIeKyJax OuomnosuMepoB. Bo BTOpom
pazzaene paccmarpuBaeTcsi Ouoduznka MeMOpaHHBIX U (POTOOMOIOTHYECKHX
MPOLIECCOB.

Mexnay pasaeiiaMu UMEETCS CBs3b, U HOBBIM MaTepuall CIEAyeT U3y4daTh
TOJILKO TIOCJIe YCBOGHMs mpeabiayniero. OpraHuzanusi ydeOHOro mpoiiecca
npelycMaTpuBaeT — JIEKIMOHHBIA ~ Kypc,  J1a0OpaTOpHBIE  3aHATUA U
CaMOCTOSITENIbHYIO pabOTy CTYIEHTOB.

Bun

VaeBHbIX 3aHATHiH Opranuzanms 1eATeJIbHOCTH CTY/I€HTa

Jlexkuus Harmmcanue KOHCIIEKTa  JICKITHIA: KpaTKo, CXEMaTHU4HO,



http://e.lanbook.com/books/element.php?pl1_id=3802
http://e.lanbook.com/books/element.php?pl1_id=3898
http://e.lanbook.com/books/element.php?pl1_id=4048
http://e.lanbook.com/
http://elibrary.ru/defaultx.asp
http://biblioclub.ru/

MOCIIeIOBATENbHO (DUKCHPOBATH OCHOBHBIC TOJIOXKCHUS, BBIBOJIBI,
(hopMyIUpoOBKH, OOOOIICHUS; MOMEUYaTh BAKHBIC MBICIH, BBIIACIATH
KJIFOYEBBIC CJIOBAa, TEPMHUHBL [IpoBepka TEPMUHOB, MOHITHH C
IIOMOIIBIO 3HI_[I/IKJ'IOHGI[I/II71, CJIOBapefI, CIIPAaBOYHHKOB C BBIIIMCBIBAHUCM
TOJIKOBaHUH B TeTpaas. OOO3HAYUTH BONPOCH], TEPMHHBI, MaTepual,
KOTOprfI BBI3BIBACT TPYAHOCTH, IIOMCTUTH W IIOMNBITATHCA HaWTH OTBET
B pEKOMEHIyeMoil nureparype. Ecim caMOCTOATENbHO HE yaaercs
pa3o0parecsi B MaTepualie, He0OX0IuMO c(HOPMYIHPOBATH BOIPOC U
3a/1aTh HPENOIaBATEII0 Ha KOHCYJITAIMH, Ha JJa00paTOPHOM 3aHSATHU.
[Tepen nmocenieHneM JEKIUH HEOOXOIMMO IO3HAKOMUTBCS C €€ TeMOii
u coaepkanueM. Ilocime TOro, Kak JIEKIUs IMPOCIYIIAHA, HYKHO
npopaboTaTh BOMPOCHI, BEIHECEHHBIC HA CAMOCTOSITEIIBHOE H3YyYCHHE.
[Tocne KaIOW JIEKIMHM HOMEHICHBI BOIPOCHI, OTBETHI Ha KOTOPHIC
MOMOTYT CTYACHTaM NPOKOHTPOJIMPOBATh CeOsl, MOKa3aTh, HACKOJIBKO
OHH XOpOLIO M IIyOOKO yCBOWIM Marepuan. Ha HeKoTopbie BOIPOCHI
JOCTaTOYHO YCTHOTO OTBETA, HO HEKOTOPBIC HAJ0 3aKOHCIIEKTUPOBATH
OTBET. DTO TIOMOXET OCMBICIIUTh U 3alIOMHUTH OCHOBHBIC TTOJIOKCHUSI.
B koncnexre YKa3bIBACTCA TCMa JICKIUMHU, H 3allMChIBAIOTCSA OCHOBHBLIC
BOIIPOCHI, M3JIOXKCHHbIE B  JaHHOW Teme. IlpoduTaHHBId U
3aKOHCIIEKTUPOBAHHBIN MaTEPHUAII CIIENYET IOBTOPUT.

JlabopaTopHoe Cozanue ycioOBHWiA, MPU KOTOPBIX OOyYAIOIIUECs IMOJIb3YIOTCS
3aHsITHE MPEUMYIIECTBEHHO PENpPOAYKTUBHBIMU MeETOJaMu Mpu pabore ¢
KOHCIIEKTaMH, Y4€OHBIMH I1OCOOUSMHU.

CaMocTosTenbHasi MOJATOTOBKA CTYACHTOB K Ja00OpPaTOpHOMY 3aHSTHIO,
BBITMIOJIHACTCS BO BHEAYJAWTOPHOE BpEMs 10 3aJaHUI0 W TPH
METOJIMYECKOM  PYKOBOJCTBE  TWpenojaBarens, HO 0e3  ero
HETIOCPEJICTBEHHOTO0 y4YacTHs M MPEINoJaracT KOHCIIEKTHPOBAaHUE
UCTOYHHUKOB, IOJATOTOBKY OTBETOB HA CUTYal[MOHHBIE 3a/laHus,
MIPOCMOTP PEKOMEHIyEeMOM JINTEPATYPhl U MPOHACHHOTO JIEKIIMOHHOTO

MaTepuana.
CuryannoHHas Hcnonb3ys JEKLMOHHBIA Marepuajn, CHelUalbHYI0 JIUTeparypy,
3a1a4a PEKOMEH/IOBaHHYIO TpEINo/iaBaTeleM, MHTEPHET PECypchbl U Jpyrue

UCTOYHUKH HH(POpPMAllUU CTYAEHTHl CaMOCTOSATENIbHO padoTalT Ha
7a00paToOpHOM  3aHSATUM  HaJd  CUTYallMOHHBIMH  3a/adyami,
IIPEIOKEHHBIMU TPENOIABaTENEM. DTO TBOPUECKAsl CAMOCTOSITENbHAS
aKTUBHas (hopmMa BHEAyIUTOPHOHN U ayIUTOPHOIN pabOTHI.

CamocrosiTenbHasi paboTa CTYJIEHTOB Hapsay C ayIUTOPHOW MpPE/CTaBIIAET
olHy u3 (opM yyeOHOro mpouecca U SBISETCA CYIIECTBEHHOM €ro 4acTblo.
CamocrosiTenbHas paboTa — 3TO IJIaHUpyeMasi paboTa CTYIEHTOB, BBITOJIHsIEMAas
N0 3a/laHUI0 U TPU METOJUYECKOM PYKOBOJCTBE MperoaaBaTess, HO 0e3 ero
HEIMOCPEICTBEHHOIO YYaCTHSI.

CamocrosiTenbHast paboTa 3aBepIIaeT 3a/1a4u BCEX BUIOB yUeOHON paOOTHI.
Hukakvue 3HaHMs, HE TOAKPEIUICHHBIE CAaMOCTOATEIBHON NEATeNbHOCThIO, HE
MOTYT CTaTh MOJJUHHBIM JOCTOSHHEM dYelioBeka. Kpome Toro, camoctosTenbHas
paboTa UMeeT BOCITUTATEIPHOE 3HAUEHUE: OHA (POPMHUPYET CAMOCTOATEILHOCTh HE
TOJIBKO KaK COBOKYMHOCTh YMEHHUW M HAaBBIKOB, HO M Kak 4YepTy Xapakrtepa,
UTPAIONIYI0 CYIIECTBEHHYIO pOJb B CTPYKType JHYHOCTH COBPEMEHHOTO
CHEIMAINCTA BBICIIEH KBATH(PUKAIINH.



JlaHHasT NUCHUIUIMHA MPENAIoyiaraeT pazIUYHble BUABl WHAMBUIYAIbHON
CaMOCTOSITENIbHOW PabOThl — MOJATrOTOBKA K JIEKIUSAM, JTAOOPAaTOPHBIM 3aHATHSM,
3a4eTy, BBIMIOJIHEHUE CUTYallMOHHBIX 3a/1aHUM.

JInst ycrenmrHoW TMOATOTOBKM K 3a4eTy B IEPBYIO oOyepeab HEeoO0XOIUMO
O3HAKOMUTBCS C IPUMEPHBIMU BOIpocaMu s 3aueTa. [loBTopuB TeopeTudeckuit
MaTepual Mo ydyeOHHMKaM, BHUMATEIbHO MPOCMOTPHUTE 3aIlUCH, CACJaHHBIE MPU
IPOCITYIIMBAHUM JIEKIIMM, IMOATOTOBKE K MPaKTUYECKUM 3aHATUAM. OOpaTuTh
0co00e BHUMAaHNE HA BBIBOJBI M 0000IIEHUS, CACIaHHBIE B X0/I€ JIa0OPATOPHBIX U
IpakTHUeCKUX 3aHATui. [lociae 3Toro MoKHO MPOBEPUTH ceOsI, HACKOIBKO XOPOIIIO
MOJITOTOBJICHBI, OTBETUTh HA BOMPOCHl TECTa, a MOTOM MPOBEPHUTH ClIEJIaHHbBIE
OTBETHI.

10. Ilepeyenbr WHGPOPMAIMOHHBIX TEXHOJIOTHI, HMCIOJb3yeMbIX HPH
OCYIIEeCTBJICHMH 00pa30BaTeJbHOI0 Mpouecca MO0 JUCHHUILUIAHE
(Moaya10), BKJIKWYAA IMepeYeHb IMPOrPAMMHOr0 o0ecrneYyeHUss |
HHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM (IIPH HEOOXOAUMOCTH)

o [IlpoBepka poOMamHUX 3aJaHU W KOHCYJBTUPOBAHUE  IOCPEIACTBOM
AJIEKTPOHHOM MOYTHI.

o Hcnonws3oBanue cnaiig-npe3eHTaluil Ipyu MPOBEACHUH JIEKIIUOHHBIX 3aHATUM.

o Hcnonws3zoBanue pecypcoB riao0anbHOil cetd MHTEpHET B X0/€ J1a00paTOpHbBIX
3aHATHH.

11. Onmucanue MaTepHAJIbHO-TEXHHMYECKOH 0a3bl, HeEOOXOAUMOW IS
OCyLIEeCTBJICHHSI 00Pa30BaTEJbLHOI0 MPOLECCa 10 AUCHMILIMHE

MuHuManbHO HEOOXOAMMBIN U1l peanu3ali JUCIHUIUIMHBI TepeYeHb
MaTepUaJbHO-TEXHUYECKOTO 00eCleyeHus] BKIIIOYaeT B ce0s ayIuTOpUIo Jis
JIEKIIMOHHBIX 3aHsTME  Ha 20 DOCamo4YHBIX MECT C  KOMIIBIOTEPOM,
MyJIbTUMEIUMUHBIM ~MPOCKTOPOM M  SKPAaHOM, KOMIBIOTEPHBIM Kiacc st
MIPOBEICHUS JTAOOPATOPHBIX 3aHATUH Ha 10 mocagoYHbIX MECT.

Texnuueckue cpeacrBa OOy4YEHHS: MPOEKTOpP, 3KpaH, KOMIBIOTEp C
JUIEH3UOHHBIM  mporpaMMHbiM  obecnieuennemM Windows XP, Kaspersky
Antivirus.

12. nble cBeleHUs U (MJIH) MATEPHAJIbI

12.1. Ilepeuensv oobpazoeamenvHviX MeEXHONO2UL, UCROIBL3YEMBIX HPU
ocyuiecmenenuu 00pazoeamenbHozo npoyecca no OUCYUNIUHE

Mertonapl 00y4eHwMs1, HApaBJICHHBIE HA TIEPBUYHOE OBJIA/ICHUE 3HAHUSIMU:
e uHGOPMAIIMOHHO-PA3BUBAIOIINE, TAKHE KaK
® JIEMOHCTpalus (JIEMOHCTpAIUs HArJISIHBIX TOCOOUH, TAOTMYHOTO
Martepuala, UCIoIb30BaHue JUCIIJICHHOTO OTpakeHUsI UHPOpMAITUU —



BUIECOMETO/T);
e (0O0BSICHEHHE MaTeprana;

® JICKIMSI-BU3YAIH3AIUs C UCIIOJIb30BAHUEM MYJIbTUMEIUMHBIX CPECTB
o0yueHus;

e JIeKIusa-0Oecena;

® JIeKIHS ¢ pa300pOM KOHKPETHBIX CUTYyaIui.
® TPOOJEMHO-TIONCKOBBIN (OpraHU3aNs KOJJICKTUBHOU MBICIICICATCILHOCTH B
paboTe MaJIbIMHU TPYIITIAMH: ).
MeTonel 00ydeHHs, HampaBJICHHbIC Ha COBEPIICHCTBOBAHWE 3HAHUU U
dbopMUpOBaHNE YMEHU U HABBIKOB:
® PENpPOIYKTUBHBIN METOJl 00y4YeHHs (JIeTalbHbIN pa30op Onopu3nuecKux
MIPOIIECCOB).

® TPYIIIOBOI METOJ] aKTUBHOTO 00YUYEHHSI, BKITFOYAIOITNI aHAIN3 KOHKPETHBIX
CUTYaIlMi, IMHTAIIMOHHBIE YIIpaXHEHUS (pa300p KOHKPETHBIX CUTYyAITUi 110
HaBbIKaM OMOXMMHYECKOTO aHAIIN3a).

® UHJIUBUyAIbHBIA METO/I aKTUBHOTO 00Oy4eHus (paboTa ¢ TETpajiblo,
3apUCOBKa, KOHCIIEKTUPOBAHUE MaTepUana).

B xone u3yuyeHus NaHHOW TUCHUIUIMHBI MCTOJB3YETCS METO] NMPOEKTOB,
KOTOPBIH UMEET IIeJIb: CO37aTh YCJIOBHSI, TPH KOTOPHIX CTYICHTHI CAMOCTOSTEIIHHO
U OXOTHO TPHOOPETAOT HEAOCTAIOIINE 3HAHUS W3 PA3HBIX MCTOYHUKOB; ydaTcCs
TIOJIB30BAThCS MPUOOPETEHHBIMU 3HAHUSMU JJIl PEIICHUS ITO3HABATCIBHBIX U
MPaKTUYECKUX 3a7ad; NPHOOPETarOT KOMMYHHMKATHUBHBIE YMEHUS, Pa3BUBAIOT
WCCJICIOBATEIILCKIUE YMCHHMsI, Pa3BUBAIOT CHUCTEMHOE MbIIUICHUE. Fcmoms3ys
CHEIUaNbHYIO JIUTEepaTypy, PEKOMEHIOBAaHHYIO TperojaBaTeiIeM, CTYACHT
CaMOCTOATENILHO pEelIaeT CHUTYallMOHHBIE 3aj]a4M, IO3BOJISIONINE PEaTn30BaTh
npoodsaemHoe odyuenue. [locienoBaTenbHOE U II€JICHANIPABICHHOE BBIABUKCHHUE
nepea oOydaromMMHCS MPOOJEMHBIX 3ajad, paspeiias KOTOpble o0ydaeMble
aKTUBHO JOOBIBAIOT 3HAHMs, pPAa3BUBAIOT MBIIUICHHWE, JIENA0T  BBIBOJBI,
0000111a011I1e CBOIO MO3UITUIO MO0 PEIISHUIO MOCTABIECHHOM MPOOIIEMBI.

o 12.2. Ilpumepnulii nepeuenv 60NPOCO8 0N NOO2OMOBKU K YCHHOMY
onpocy
([ ]

e OcHOBHBIE 0OCOOCHHOCTH KHHETHKH OMOJIOTHYSCKUX MPOIIECCOB.

o Kuneruka mpocreimmx ¢pepMEeHTATUBHBIX PEAKIIUN.

e [IpocTtpancTBeHHast opranu3anus ouonoaumMepoB. [[uHaMmuyeckue cBorMcTBa
IJI00YJISIPHBIX OEJIKOB.

e Meroabl u3y4eHus: KOH()OPMAITMOHHOW MOJABUKHOCTHU: U30TOIHBIN 0OMEH,
JIOMUHECIIEHTHBIE MeTo1bl, DITP, ramma-pe3onancHas cnekrpockonus, AMP
BBICOKOT'O pa3pelieHus, UMITYJIbCHbIE METObI AIMP, MeToab1 MONEKYIIAPHOMN
JTAHAMUKMU.



CoBpeMeHHbIe MPEACTABICHUS O MEXaHU3MaxX (DepMEHTATUBHOTO KaTaiu3a.
MembOpaHa Kak yHUBEpPCaJIbHbIH KOMIOHEHT OMOJIOIMUECKUX CHUCTEM.
MonenbHble MEMOpPaHHBIE CUCTEMBI.

CBoOOaHbBIE paUKaNIbl IPH LIEMHBIX PEAKIUAX OKUCICHHS JTUITUI0B B
MeMOpaHax U JpyruX KIETOYHBIX CTPYKTypax.

Oco0eHHOCTH CTPYKTYPHI KUBBIX KJIETOK U TKaHEH, JiexKalllue B OCHOBE UX
IIEKTPUYECKUX CBOWCTB.

SIBneHue noysipu3aluy B MeMOpaHax.

OCHOBHBIE THUIIBI COKPATUTENIBHBIX U MOJBUKHBIX CUCTEM.

MouieKysipHbIE MEXaHU3MBI IOJABUKHOCTH OEIKOBBIX KOMIIOHEHTOB
COKPATHUTEJIBHOTO arapara MbIIIL.

[TpuHLMIIBI TpEeOoOpa30BaHMsI SHEPTUU B MEXAaHOXUMUYECKUX CUCTEMAX.
TepMoauHaMHUUeCKue, YHEPTETUYECKUE U MOIIHOCTHBIE XapaKTEPUCTUKU
COKPATUTEIbHBIX CUCTEM.

O YHKIMOHUPOBAHUE TTONIEPEYHOIIOIOCATON MBIIIIIBI TO3BOHOYHBIX. Monenn
Xaxkcinu, Jlemepesckoro, Xusia.

MouteKyJsipHbIE MEXaHU3MbI HEMBILIEYHON MTOJABHKHOCTH.

AnanTanus, ycTOH4MBOCTb U HaJIEKHOCTh OMOJIOTMYECKUX CUCTEM Pa3HOTO
YPOBHS OPTaHU3aLNN: KIETOK, OPTaHU3MOB, ITOITYJISLIAMN.

Mounekynsipasie Mexanu3mbl poronoBpexaenus JIHK npu aeiictBun YO
W3JIyYEHUS SKOJIOTMYECKOTrO THANa30Ha.

KomOuHMpoBaHHOE A€CTBHE U3ITyUYEHUS Pa3HBIX JJIMH BOJIH HA KIIETKY.
OkucnuTenbHbIN cTpecc.

MouteKysipHbIE MEXaHU3MBI aJalITAllUN KUBBIX OPTaHU3MOB K SKCTPEMAIbHBIM
(dakTopam BHELIHEHN Cpelibl (TeMIiepaTypaM, OCBELICHHUIO, 3aCOJICHHIO,
JEUCTBUIO KCEHOOMOTUKOB, TUTIOKCUU U TUIIEPOKCHUN ).

OneHka COCTOSIHUS CpeJibl OOUTaHUS.

OoOwas ¢puznyeckas XxapakTepucTUKa HOHU3UPYIOIIUX U HEMOHU3UPYIOIINX
M3JIy4YeHUU. PEHTIeHOCTPYKTYpHBIN aHau3, JIyuyeBasl yIbTPaMUKPOMETPUSI,
pPaguanMOHHO-XUMUYECKHUE METO/IBI.

VYapTpaduosnieToBoe U BUAUMOE U3ITyUYEHHUS.

Crnektpockonus B Y® u BunuMon odnactu. JlazepHas crieKTpoCKOmus,
UCCIIEIOBaHMSI 3JIEKTPOHHO-BpAIATEIbHBIX CIIEKTPOB, POTOXUMUYECKUE
METO/bI HCCIIETOBAHUS.

HudpaxpacHoe uzinydenue, nHppakpacHas CIIEKTPOCKOIIHUS.
Hcnonb3oBaHue pa3auyHbIX BUAOB U3IYYEHUN B MEJULIMHE, TEXHUKE U
CEJIbCKOM XO35IMCTBE.

Cneunduka nepBUYHbIX (PU3HMUECKUX) MEXAHU3MOB JIEHCTBUS PA3IMYHBIX
BUJIOB U3JTyYE€HHUI Ha MOJIEKYJIBI.

Kputepun onieHMBaHus KOMIIETEHIIUHN (PE3yIbTATOB)
® HAYYHOCTb;
® [IOJIHOTA OTBETA;



® BJAJCHUE TEPMUHOJIOTHEM;
® JIOTUYHOCTb;
® SpPYAUPOBAHHOCTD.
Omnrcanye 1IKajbl OICHUBAHNS
«0-5» Gamnos.
OTBeT 3aUnTHIBACTCA B CIydae, €CIH CTyACHT Habpan 3 Oayia u3 msTy.
Beimmonnenne kpurepueB 1,2,3 - sBiugercs o00s3aTenbHBIM.  Kakapli
KpuTepuil ouienuBaetcs B 1 0ami. B kputepusx 4, 5 1onycTUMbI HEJTOUETHI.

12.3. Cumyayuonnasa 3aoaua

Ilocne O6CY)KIIGHI/IH MaTcpuajia Ha JCKIMOHHOM 3aHATHH, Ha Ha60paTOpHBIX
3aHATHAX CTYACHTBI PCIIAOT CUTYAallMOHHBIC 3a1a49X 110 OTACJIBbHBIM TCMaAM.

[IpuMepHbI€ TEMBI CUTYallHOHHBIX 3a/1a4:

3anava 1

[1moTHOCTH MOTOKA BEIIECTBA Yepe3 MIa3MaTHYECKyt0 MeMOpaHy paBHa 310

MosibM/(Jic). Pa3HOCTh KOHLEHTpaluil 3TOr0 BEIIECTBA BHYTPU M CHAPYXHU

Mem6panbl - 10™ Momb/n. UeMy paBeH KOd(pGUIMEHT IPOHUIAEMOCTH MEMOPAHbI
JUIsl TAaHHOT'O BeIecTBa?

3agaya 2

HanpspkeHHOCTh 3JEKTPUUYECKOro MoJisi Ha MeMOpaHe B COCTOSTHUM MOKOS
paBHa 5,810° B/m, a TommmHa MemOpamst 10 HM. UeMy paBHAa pa3sHOCTb
NOTEHIIMAJIOB MEXKIY BHYTPEHHEH YacTbIO KIETKHM M HapyXHBIM pPacTBOPOM
(MeMOpaHHbBIN OTEHIIMAI TOKOs)?

3anaya 3

Boruucnure namenenue sutponuu npu HarpeBanuu 100 r Boasl ot 0 1o 15°

C.

3anava 4

CKOJIBKO BpeMEHU MoTpedyeTcs MOMmyiasiquu OaKTepuid, YTOOBl MNpuU
OJIarONpUATHBIX MUILEBBIX YCIOBUAX CO3JaTh OMOMAcCCy, paBHYIO Macce 3EMHOIrO
mapa (ecam Macca omHoit Gakrepmu m 6107 r, macca 3emmm m=610"" r, a
CKOPOCTb MpHUpocTa €2 wac™)?

3agaua 5

®epment Na'-K'-AT®aza B miasMaTHuecKoi MeMOpaHE JPUTPOLUTA
COBEPILINJ BOCEMb LIUKIOB. Kakoe KOJMYECTBO MOHOB HATPUsA M Kajus MPU 3TOM
ObLIO aKTUBHO TPAHCIIOPTUPOBAHO?

Kputepun onieHMBaHMsS KOMIETEHITUHN (PEe3yIbTaTOB):
® ypOBEHb NMPOPAOOTAHHOCTH 3aJJaHUSI U TIOJIHOTA OTBETA,
® CTPYKTYPUPOBAHHOCTH U JIOTUKA OTBETA;
® BJIAJICHUE TEPMHUHOJIOTHEH.

Omnmcanue MKaJibl OLIEHUBAHUS:



OIICHMBAHHC BBIIIOJIHCHHOI'O 3aJIaHUA IIPOBOAUTCS IO IPUHIMUITY «3a4YTCHO» / «He
3a4TEHOY». «3aUTEHO)» BBICTABJIICTCS B ciIy4dac, €CJIM 3ajga4da p€licHa W IIOJIY4YCH
OTBCT Ha BOIIPOC, «HC 3a4YTCHO», C€CJIIM OTBCTA HCT HJIM OH HC COOTBCTCTBYCT
KPpUTCPUAM OLICHUBAHUA.

CocTaBUTEND: Pomua M. A., noneHt kadeapsl MEAUKO-0MOJIOTHYECKUX
OCHOB (DM3UYECKOTO BOCIIMTAHUS U CIIOPTUBHBIX JTUCIIHIUINH,

K.II.H., AOIICHT




