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1. HammeHnoBaHue JUCHUININHBI

buonorus xieTku

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucruminHa BXOIUT B 00s13aTeIbHYI0 9acTh bioka « b.1 » oGpa3oBareabHOM MporpaMMbl IO HAPaBJICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue noarorosku: 19.03.01 buorexnosorus

HaIpaBJIeHHOCTh MUKPOOHBIE U KJIETOUHBIE TEXHOJIOTHH



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare 0OCBOCHUS IUCIUILTHHG BHOI0rHs KJIeTKH y 00y4aromerocs 10 KHbBI ObITh COPMHUPOBAHBI
CIIEYIOIIHAE KOMIIETCHIINHN:

19.03.01 buorexHomorust (HarmpaBIeHHOCTh : MUKPOOHBIE U KJIETOYHBIE TEXHOJIOTHH)
OIIK.3 CnocobeH n3y4arh, HCIIOIb30BaTh, aHATM3UPOBATH OMOJIOTMYECKHE OOBEKTHI U TTPOLIECCHI IS
BeJICHUS MPOPECCHOHATBHON AEITeIbHOCTH

Nuaukaropsl
OIIK.3.1 JleMmoHCTpUpYET 3HaHHS OMOJIOTHYECKUX OOBEKTOB U MPOIIECCOB B PO(ECCHOHATBEHOM
JEeATEIHOCTH



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpasjieHue moaAroroBKu

19.03.01 buorexHosorus (HampaBIeHHOCTb: MUKPOOHBIE U KJIETOYHBIE

TEXHOJIOTHH)
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 5,7
BbI/ICJICHHBIX 1JIS1 M3Y4YeHUS
AUCHUILIUHBI
O0beM AUCIHUILIMHBI (3.€.) 6
O0beM JUCHUILIMHBI (AK.YaC.) 216
KonTakTHasi padora ¢ 84
npenoaaBartesieM (aK.4ac.),
B TOM 4HCJIe:
IIpoBenenue JeKIUOHHBIX 42
3aHATHH
IIpoBenenue Jad0paTOPHBIX 42
padoT, 3aHATHI IO
HHOCTPAHHOMY SI3bIKY
CamocrosiTesibHas paboTa 132

(ak.4ac.)

@®opMbI TeKyl1ero KOHTPOJIS

3amuiiaemMoe KOHTpoJibHOe Meporpusitie (1)
HToroBoe KOHTpoIbHOE MeponpusTue (2)
[TucebmeHHOE KOHTPOJIBHOE MeponpusTue (6)

DopMbI IPOMEKYTOUHOM
arrecTaumu

Ok3ameH (5 TpumecTp)
Ok3ameH (7 TpumecTp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

IlepBblii y4eOHbIH EPUO
Pazgen 1. MoJsiekyJisipHbie OCHOBbI dKMBOT'0

1.1. BBeaenne. JlIoruka :XxuBoro
buoxumus kak Hayka, M3ydaromias CylHOCTh )KHBOT'O Ha MOJICKYJISIPHOM YPOBHE, T.€. MOJICKYJIIPHYIO JIOTHKY
YKHUBOTO.
buoxumust Kak HayKa O BEIIECTBAX, BXOASAIIUN B COCTAB )KUBOW KIIETKU, U UX MPEBPALICHUIX, JISKAIIIX B
OCHOBE KH3HeIeATeTbHOCTH. CBOMCTBA, XapaKTePU3YIOIIHNE KUBYIO MATEPHIO, SIBIISTFOTCS IIPEAMETOM
OMOXWMUU: a) CJIOKHOCTh U BBICOKUW YPOBEHb OpraHu3aIiuy, (yHKIIMOHAILHOCTh U CIEIMAIbHOEC Ha3HAYCHUE
BCEX OMOMOJIEKYJI, 0) MPUHIIAIT MOJISKYJIIPHOW SKOHOMHUH, B) YHUBEPCAIBHOCTD, T') BO3MOXKHOCTh U3BJICKATh U3
OKpYKaroIIel cpebl U MpeoOpa3oBLIBATH SHEPTHUIO, 1) CIOCOOHOCTh K TOYHOMY CAaMOBOCIIPOU3BEICHUIO.
€)CIOCOOHOCTh K CAMOPETYJISIIIUU, TOMEOCTa3.
Hcropus Onoxumuu, 3HaUeHHE OMOXUMUU TSI XO3IMCTBEHHOM JACATEIHPHOCTH YEJIOBEKA U METUITUHEI.
MonekynspHas OHOJIOTHSI, IPEIMET, UICTOPHS, 3HAUCHHE.

1.2. beaku. CtpykTypbl 1 QyHKIUN
benku - BaxkHeimme OMOMONEKyIIbI KUBOU KiIeTKU. DyHKIIMOHANbHAS Ki1acCupUKAIHs OEIKOB, IPOCThHIE U
CIIO’KHBIE O€TIKH. AMUHOKHCIIOTHI UX 00mIast knaccudukanus. benkoBble aMHHOKUCIIOTHI, KJIACCH(HUKAIINS.
YHuKaabHbIe CBOMCTBA OEIKOBBIX aMUHOKHUCIIOT: MONIU(PYHKIIMOHAIBHOCTD, aM(POTEPHOCTh, M30MEPHU3ALIUSI.
YpOoBHU MPOCTPAHCTBEHHOM Oopranu3anuu 0enkos. [lepBudHas CTpyKTypa MOJIUIENTUIOB - TeHETUYECKU
JETEPMUHUPOBAaHHAs JIMHEHHAs MOCIEN0BaTEIbHOCTh aMUHOKHUCIOTHBIX OCTaTKOB. IlenTuaHas cBs3b, ee
cBoiicTBa. Jlucynbpuanas cBsa3b. ['oMonoruunelie 6enku. BTopuuHble CTPYKTYpBI OJIUNENTUAHBIX ETEH -
anbda-cnupasib u 6eta-cioi. Posb BoIopoaHbIX cBs3eid. OrpaHudeHues M0 aMUHOKHCIIOTHOMY COCTaBYy.
CBepXBTOpHUHBIE CTPYKTYPHI. JIOMEHBI U UX (YHKIIHMOHATbHAS pOJib. TpEeTHUHbIE CTPYKTYPHI OEJIKOB -
rIoOysipHbIe, GUOpUILIIpHBIE, MeMOpaHHBIe. POk BHENIHEH cpenbl B UX oOpa3oBaHuu. YeTBepTHUIHAS
CTPYKTypa OeJIKOB, ee mpeumyinecTBa. [loMoMepHbIe U reTepoMepHbie Oenku. OTAeTbHBIC TPEICTABUTEIBIIN
OCJIKOB: KOJUIAreH M 3JIACTUH (COCTMHHUTENIbHBIE TKaHH), KEPAaTUHBI (TTIOKPOBHBIE TKAHH ), TeMOTIIOOUH (KPOBb),
aKTUH ¥ MHO3UH (MBIIIEYHAs TKaHb). OOIas XapaKTUPUCTUKA TETITHUIOB.

1.3. YraeBoabl. CTpoenne u GyHKIUU
buonoruueckas posib. Knnaccudukanus, xumudeckue cBoiictBa. MoHocaxapubl, CTPYKTypa OCHOBHBIX
KJIETOYHBIX TpeacTaButeneii. Crepeonsomepsl. Llukmuaeckue ¢popmel i TayToMepus. Bakneimme KieTouyHble
IIPEJCTaBUTENIN OJIUI0Caxapua0B (MaabTO3a, JJaKTO3a, caxapo3a, Lieo0no3a, Mesenurosa). PesepsHbie
noJjcaxapuabl (kpaxmadi, raukoreH). CTpyKTypHbIe oJucaxapuabl (LeUI0103a, TeMULIEIUII0I03a, TEKTHH,
JIUTHUH, XUTHH, MypeuH). [ mukonpoTenns! U raukonunuael. HelipamiuHOBas U ruaimypoHOBast KUCIOTHI.
Xounpoutuucynbsdar. ['enapus.

1.4. Jlunuapl. Ctpoenue u ¢pynxkuuu.KonrposasHoe meponpusitue 1.
buonoruueckas ponb. knaccuduKkaiys, CBOMCTBA U PACHPOCTPAHEHHUE JIMTTHIOB B prpoie. OCHOBHBIE KIIACCHI
KJIETOYHBIX JIUMUI0B. JKUpPHBIE KUCIOTHI, UX KJIACCH(PHUKAIUSI U HOMEHKIATypa. TpHaluiIrIUIepruHbl HX
rpynnsl ¥ kierounble pynkuuu. ['munepodocdonununsl. Bocka. Counronunuasl. Creponsl. TepreHsl.
[IpocTpancTBeHHAs! CTPYKTypa TUMUIOB.

Paznen 2. MoJsiekyJasipHble MEXaHU3MbI JKU3HeAeSITeIbHOCTH

2.1. O0mas xapakTepucTHKa 00MeHa BelleCTB U YHEPruu
Karabonusm n aHabonu3m, NpUYMHBI HECOBIAEHUS MyTel KaTabosin3Ma U aHaboau3Ma. Bropuunblit
MeTabou3M. VICTOUHMKY HEPTUU JUIsl )KUBBIX opraHu3MoB. OO01I1e 3aKOHOMEPHOCTH TpaHCchopMaluu



SHEPIruU B )KUBBIX cucTeMax. BeicokosnepreTudyeckue coeiuHeHusi. AT® — riaBHBIA SHEPreTUUECKUN
nocpenHuk kiaetku. [lepenoc snepruu B popme HAJIDOH.

2.2. ®epMeHTHI
CymHoCTb sBiieHus Katanu3a. OCOOCHHOCTH ()epMEHTATUBHOTO KaTaln3a. TepMOAHHAMUYECKUE U
KMHETUYECKUE XapaKTEPUCTUKHU (PePMEHTATUBHOTO KaTalln3a. XuMuieckas nmpupoaa GepMeHTOB. AKTUBHBIN
ueHTp. KodbepmeHnTts! u npocteTndeckue rpymsl. Posib BUTAMUHOB M METAJNIOB B ()YHKIITHOHUPOBAHUU
(bepMeHTOB.
Kunetnka ¢epMeHTaTHBHBIX MPOIECCOB. Y paBHEHUE B KOHCTaHTa Muxasnuca-MenTeH. Biustaue dakTopos
Cpenbl Ha aKTUBHOCTH (pepMeHTOB (TeMriepatypa, pH u ap.). Cnienuduanocts neiictBus hepmeHTOB. DaKTOpHI,
omnpeaenstone 3PPeKTUBHOCTh PepMEHTATUBHOTO KaTanu3a (COMMKeHne U OpUEHTAIIMSI, UHIYIIUPOBAHHOE
COOTBETCTBUE, KHCIIOTHO-OCHOBHBIN U KOBaJCHTHBIN KaTanu3). MexaHu3Mbl KaTaan3a OTJIeIbHBIX (epMEHTOB
(XMMOTpUTICUHA, TETHIPOTeHa3bl). Perymsius akThBHOCTH (DEPMEHTOB: 00paTHMOE U HEOOpaTUMOE
MHTHOMpPOBaHNE, KOHKYPEHTHOE U HEKOHKYPEHTHOE MHTHOMpoBaHue. Atocrepudeckue GpepmenTsl. Kuneruka
aoctepruueckux (epMeHTOB, KOomepaTuBHbIE dPPeKThl. Perymnsaius mo TUIMy KOBaIEHTHON MOAUpHUKAIIUY.
PerpounrubupoBanue. Knaccudukaius u HoMeHKIaTypa pepMeHTOB. MHOKECTBEHHBIE MOJICKYIISIPHBIE
¢bopmbl pepmenToB. M3odepmenTs. Jlokanuzaius GepMEHTOB B KIETKAaX U TKAHSX.

2.3. O0MeH yri1eBo10B
[Tytu pacmiaga monmcaxapuoB U oiurocaxapuaoB. ['umponns u hocdoponns rIMKo3uaHBIX CBS3EH.
Pacmeruienne MoHocaxapuoB. [ THKOIN3, XUMHU3M, OHOJIOTHYECKAs POJTb, PETyIsIus. bpoxeHusl.
[MupyBatneruaporeHa3Has peakiius, XdiMU3M, OUOJIOTHYECKAs POJib, peryJisiius. LUK TpukapOOHOBBIX
KHCIIOT, XMMH3M, 3HAYCHUE, peryisius. OkuciuTenbHoe (ocopmInpoBaHie Ha ypOBHE CyOcTpara.
DHepreTUYecKas XapakTePUCTHKA adPOOHOTO U aHAYPOOHOTO MyTeH oKkucieHus rioko3bl. [lenrozodocharnbrii
kot ['mokoneorene3. CHHTE3 OJIMIOcaxapyIoB U NOJIKcaxapuaoB. [ mko3unTpancdepasHble peakium.

2.4. Oomen qunuaoB. KonTposbHoe Mmeponpusitue 2.
lunponu3 TpuamuiIruuepuaoB u raunepodochonunuaoB. OKUcIeHUE TIHIIEpUHa, OeTa— paclierieHue
KHUPHBIX KUCIIOT, XMMH3M, YJHETETHUECKHUIA Oaanc, perymsius. Metabonu3M MpOmMOHOBOW KUCIOTHI.
Keronossle Tena.
buocunTes )UpHBIX KUCTOT. MyIbTH(HEPMEHTHBIH KOMIUIEKC - CHHTE3a )KUPHBIX KUcHI0T. CUHTE3
TpUANWITIUIEpUI0B U Taunepodocdomunuaos. Pors [T B Ouocunreze nunuaoB. O01as XxapakTepucTuKa
oOMeHa TepIIeHOB U CTEPHUHOB.

2.5. buosornueckoe oKucJeHue
CBoOOHOE OKHCIIEHNE, OKUCTUTENRHOE (pochopunupoBanue. JprxaTenbHas ernb MUTOXOHIPHIA.
Compsraronue memopansl. HAJ/[- m HAJI®-3aBucumeble neruaporeHasbl. OiaBUHOBBIC JETHAPOTCHA3HI.
Yo6uxuHoH. [{[UTOXpOMBI U ITUTOXPOMOKCH 1a3a.
CryneHuYaThid TPAHCIIOPT AJIEKTPOHOB OT CyOCTpaTa OKUCIICHUS K KHCIOPOJIY, €0 YHETETHIECKOe 3HAUCHHE.
AT®-cunTeraza. MexaHu3Mbl CONPSHKEHUS OKUCICHUS U (HOChHOPIMIMPOBAHUS B IBIXATEIILHON LIETIH.
Poranmonnsiii Mmexanu3Mm cunte3a AT®. TpancMeMOpaHHBIN rpaiMeHT MPOTOHOB Kak (popMa 3armacaHus
sHepruu. Perymsamnus okucnutensHoro ¢pochopunuposanus. Tpancnopt ATO u AIID uepe3 meMOpaHsbl.
[Tepenoc BOCCTAaHOBHUTENBHBIX YKBUBAJICHTOB MEXK/Ty LIUTOIIIA3MON Y MUTOXOHIPUSIMHU.

2.6. Marpuunblii cunte3 JHK u PHK (pernuiukanusi, TpaHCKpUIIIU)
CrpoeHue HyKJIEHHOBBIX KUCIOT. A30TUCTbIE OCHOBAHMUSI, YTJIEBOIHbIE KOMIIOHEHTHI, HYKJI€O3H/IbI,
HyKJIeoTHabl. Jlesokcupubonyknennonas kuciota (JJHK) - mepBuuHas, BropuuHas, TpeTHYHAS] CTPYKTYpa.
buonoruueckoe 3naueHue asyxcnupainpHoro crpoenus JHK. IIpuHimn KoMIieMeHTapHOCTH U €ro
ouonornueckoe 3HaueHue. Pubonyknennonas kuciora (PHK). Ctpykrypa u ¢pyHkumn ocHoBHbIX KiaccoB PHK



— MH(OPMOCOMHBIX, PUOOCOMHBIX, TPAHCIIOPTHBIX.

Martpuunslii CUHTE3 HYKIEMHOBBIX KucnoT. Perummkanus (cunre3 JJHK). OcHOBHBIE MPUHIUIIBI PETUIMKALIUN
neyxuenodeynsix JJHK mpokapuor. @epmentsl permmkanuu: JJTHK-nosmMepassl, mpaitmassl, XeIuKassl,
JIMrassl, Tororusomepasbl. JleTanbHas KapTUHA CUHTE3a Beayluen u 3anasapiBatoeid neneid [JHK na npumepe E.
coli. Perynsmus perumnkanuu y npokaproT. OCOOEHHOCTH peIUIHKAIUHN Y 9YKapHOT.

Tpanckpunuus (cunre3 PHK). PHK-nonumepasbl npokaproT u sykapuoT. LUK TpaHCKpUIIMK Y TPOKAPHOT.
Perynsauus tpanckpunuuu. OcoOEHHOCTH TPAHCKPUIIIMU Y 3yKapHOT. [IpoiieccrHr U criaiicMHT IEPBUYHBIX
TpanckpunrtoB. O6patHas Tpanckpunius y PHK-coxepxamux Bupycos.

2.7. O0OMeH aMUHOKHUCJI0T, MATPUYHBINA CUHTE3 0€JIKOB (TPAHCIASIIUA).

depMeHTaTUBHBIN THAPOIN3 6enkoB. [IpoTeonutuueckue GpepMeHThI, UX CrIENUUIHOCTD, akTuBanus. [lytu
pacmnana u 0o0pa30BaHUS AMUHOKHUCIIOT B Opranu3Me. Peakiuu nepeaMuHUpPOBAHUS, 1€3aMIUHUPOBAHHSI,
IeKapOOKCHIIMPOBAHUS, BOCCTAHOBUTEIbHOE aMuHUpOoBaHue. OOpa3oBaHue U BHIBOJ aMMHUaKa (OpHUTHHOBBIN
uuki). Paciienyienue yriiepoJHbIX CKEJIETOB aMHUHOKHUCIIOT.

Tpancnsamnus (cuaTe3 0enKoB). ['eHeTHYecKnid ko1, PuGocompl, X crpoeHue U GyHKIIMHA B CHHTE3€ OelIKa.
OO01as xapakTepUCTHUKA IUKJIA TPAHCISIUU. AKTUBUPOBAHNE aMUHOKHUCIIOT. IHUIIMAIUS TPAHCTISIUH Y
npokapuoT. benakoBbie (pakTOpbl MHUIMAINU. DIOHTAIMS TPAHCISIMU. benKkoBbie (hakTOpBI AIIOHTAIHH.
TpancnenTtumasnas peakius. MexaHu3Mm TpaHcJIOKauu. TepMuHanus Tpanciasanuu. benkoBsie hakTopb
tepmuHanuu. Poas ['T® B OnocunTese Oenka. Perynsmus Tpancisaiuu y mpokapuoT. Ko-TpaHcasiimoHHbIe
Moudukanyu 6enka. CamocOopka YeTBEpTHYHON CTPYKTYPBI O€JIKa U HaJIMOJICKYJIIPHBIX CTPYKTYP KJIETKH.

2.8. UToroBoe KOHTPOJIbHOE MEPONPUSITHE

Bropoii yueOHbIii mepuoja
ITpoBepuTh 0a30BbIC 3HAHMS I OCBOSHHS MaTepuaa 1o ouodusuke.
Bxopanoit Tect o mozayiro «bruoduznkay

A) BriOpathb npaBUIIbHBIE ONIPEICTICHHUS:

1. DnexTpoH - cTabuiIbHAS SJIeMEHTapHAas YaCTHIA ¢ HAUMEHBIIUM TMOJIOKHUTEIBHBIM SJICKTPUYECKUM 3apSAO0M.
2. T'unpodobHOCTH — 3TO (hU3HUECKOE CBOMCTBO MOJIEKYIIBI, KOTOPask «CTPEMHTCS» N30€KaTh KOHTAKTa C
Bojoi. Cama MoJIeKyJia B 3TOM CJIy4dae Ha3bIBaeTCsl THAPOGOOHOM.

3. T'uapodunbHOCTh — XapaKTEPUCTHKA UHTEHCUBHOCTH MOJIEKYJISIPHOTO B3aUMO/JICHCTBUS BEIIECTBA C BOJIOM,
CIOCOOHOCTH XOPOIIIO BIUTHIBATH BOJY, a TAK)KE BBHICOKAs CMAaYMBAEMOCTh TIOBEPXHOCTEH BOJIOM.

4. TunpopuIbHOCTH - 3TO (PU3HUECKOE CBOMCTBO MOJIEKYJIBI, KOTOPask «CTPEMHTCS» N30€KaTh KOHTAKTa C
Bojoi. Cama MoJIeKyJia B 3TOM CJIy4dae Ha3bIBaeTCsl THAPOGOOHOM.

5. JleruapoTanus - OTHIETIEHHUE BOJBI OT MOJIEKYJI OPTaHUYECKUX MM HEOPTaHUYECKUX COSAMHEHUN.

6. MloHBI - 0THOATOMHBIE MJTU MHOTOATOMHBIE YaCTHUIIbI, HE UMEIOIIHNE AIEKTPUUECKOTO 3apsiia.

7. DNEKTPOH - CTa0WIIbHAS JIEMEHTapHAs YACTHIIA ¢ HAMMEHBIIIUM OTPHUIIATEIIEHBIM 3JIEKTPUYCCKHM 3apPsIOM.
8. Jermaporanus - NpucOEIMHEHUE BOJIBI K MOJIEKYJIaM.

9. NoHb! - 0IHOATOMHBIE UJTU MHOTOATOMHBIE YaCTHUIIbI, HECYIIIUE FIEKTPUUECKUH 3apsi.

B) COCZII/IHI/ITB COOTBCTCTBYIOIIHEC MOHATUA U CUMBOJIBIL:

IlousTus:

1. Uon

2. Monexkyna
3. [IpoTon

4. AToM



CHMBOJIBI:
a) H20

0) Al

B) SO42-
r) H+

B) [TogoOpaTh k TepMHUHAM COOTBETCTBYIOIIEE OMPEICIICHUE:

TepMuHbI:

1. Inmosb

2. DIEKTPOMarHuTHOE ToJjie
3. DAeKTpUUECKU 3apsi

4. Cniun

5. AtomHast opOHTaIb

6. Muddysus

Onpenenenus:

a). du3ndeckas BEIMYMHA, XapaKTEPU3YIOIIas CBOWCTBO YACTHI] HITU TEJl BCTYIATh B JIEKTPOMATrHUTHBIE
CHJIOBBIE B3aHMO/ICHCTBHSL.

0). JlomomHuTEIEHAS SHEPTHSI AJIEKTPOHA, CBSI3aHHAS C BpAIllEHUEM BOKPYT CBOEH OCH HaIo1o00ue BOTUKa (CIIUH
— I0-aHIVIMHCKH BEPUYECHHUE).

B). Monekyna ¢ pa3HbIMHU 3apsilaMHi Ha KOHIIaX, HalpuMep, BOJa, T/Ie BOJOPO] B CUITY MEHbIIEH
AJIEKTPOOTPHIIATEIIEHOCTH HECET TIOJIOKHUTEIBHBIN 3apsii, a KHCIOPOJ OTPULIATESIILHBIN.

r). O61acTh HanbOJIEE BEPOSITHOTO MPEOBIBAHUS JICKTPOHA (IJIEKTPOHHOE 00JIaK0) B AJICKTPUIECKOM TI0JIE SIpa
aToMma.

). IIporiecc B3aMMHOTO MPOHUKHOBEHUSI MOJIEKYJI OZJHOTO BEIIECTBA MEKY MOJIEKYJIAMHU IPYTOTO,
MIPUBOJISAIINIA K CaMOTIPOU3BOJIEHOMY BHIPABHUBAHUIO X KOHIICHTPAIMH 110 BCEMY 3aHUMAeMOMY 00BEMY.

¢). duznueckoe 1oJIe, B3aUMOJICHCTBYIOIIEE C IIEKTPUICCKH 3apSHKEHHBIMU TEJIaMH

BBenenue
bruodusuka kak norpaHuyHas HayKa, CTOAIIAs HA CThIKE OMOJIOTHH, GU3UKU, XUMUN 1 MATEMAaTHKU.
bruodusuka - 6uonornyeckas Hayka, H3y4aromiasi MaKpOMOJIEKYJISIPHYIO OCHOBY CTPYKTYPHOM OpraHU3aIiu
’KHBOTO.
Mertoap! OMo(U3NIECKUX UCCIIeTOBAHHM.
Bxiag 6no¢u3uku B penieHne BaXHEHIINX MPo0JieM COBPEMEHHON OHOJIOTHU:

Kunernka 0mojiornuyeckux npoueccon
OOm1rie MPUHITUIBI OTTMCAHHUS KHHETUYECKOTO MOBEICHUS OMOIOTHYECKUX MPOLeccoB. [IpuHIMIT y3KOTo MecTa.
Merton da3zoBoit uiockoctr. KauecTBeHHBIE HCCIIEIOBAHUS TPOCTEUIIINX MOJIeNIe OMOTPOIIECCOB.
buonoruueckue tpurrepsl. KonebdarenbHelie nporecchl B Ononoruu. @a3oBslii MOPTPET aBTOKOJIEOATENBHOM
CUCTEMBI.

TepmMoauHaMuUKa OMOJOTHYECKUX NMPOLECCOB

TepmoauHaMuKa B OTKPBITBIX CHCTEMAX
Tepmoaunamuka cucrem BOIM3M paBHOBecus. [IepBblii U BTOPOI 3aKOH TEPMOAMHAMUKY U KUBBIE CHCTEMBI.
BTopoii 3ak0OH TepMOJIMHAMUKHY B OTKPBITBIX cucTeMax. llonnep:kanre HepaBHOBECHBIX COCTOSIHUM B



ouocucremax. MIsMeHeHUe SHTPONHMHU B CUCTEME «OPTaHU3M — CPEIay.

Teopema IIpuroxxuHa uiay DPUHIUI MUHUMYMa IPUPOCTA SHTPOIIUU B YACTUYHO PABHOBECHOU OTKPBITOU
CHCTEME B CTAIIMOHAPHOM COCTOSIHUH, OJIM3KOM K TEPMOJMHAMHYECKOMY paBHOBeCcHIO. OTleHKa

3G GEKTUBHOCTH OMONPOLIECCOB MO0 U3MEHEHNIO TEPMOJINHAMUYECKOTO OTEHIIMAsIa BHEIIHEN Cpebl

TepMmoauHaMuKa BAAJIH OT PABHOBECHUS
TepMmoanHaMuKa CUCTEM BIAIH OT paBHOBecHUs. Vcronb30BaHWE HETMHENHON TEPMOJIMHAMUKH B KUBBIX
cucremax. Kpurepuii ycTOWYMBOCTH CTALIMOHAPHBIX COCTOSIHUN MO M30BITOYHON MPOIYKIIMH SHTPOIIUU B
BO3MYILIEHHOM COCTOSIHUU.
DOHTponus, nHopMaIs U OMoJIoTHYecKast yIopsA04eHHOCTh. CBsI3b MEXKTy SHTPOMHEH 1 HHPOpMAIUEH 1o
bpromntosny. Beipaxenue [llenHoHa.

KonTposbHoe MeponipusiTue
[TuceMeHHast KOHTpPOJIbHAS paboTa Mo TEPMOJAMHAMUKE KUBBIX CUCTEM

Mouiekyasipaas 6nopusnka

DJIeKTPOHHO-KOH(OPMAIIMOHHBbIE B3aUMOIECTBUSI B MAKPOMOJIEKYJIaX
CnaOble HEeBaJICHTHBIE B3aUMOJICHCTBHS U UX POJIb B 00Pa30BaHUH CTPYKTYPbl MAKPOMOJIEKYJI, B
MEXMOJIEKYJIAPHBIX B3auMoieicTBusAx. Cuibl Ban-nep-Baainbca.
[Ipupona snekTpocTaTnyecKkux, ruipoPOOHBIX U BOJOPOAHBIX CBSI3€H U UX 3HaYEHHE B OMocHCTEMAaX.
[TonsaTue 0 KoHpopMaIK MaKpOMOJIEKYJIbl. MexaHn3Mbl KOH(OpMaIMOHHBIX nepexooB. [lonsaTue o
KOH(OPMALIMOHHOM SHEPTUH MOJICKYJIBL.
CrnuHOBOE COCTOSTHHE AJIEKTPOHA U KOH(POPMALIMOHHBIE MTEPEX0Ibl B MAKPOMOJIEKYJIaX.
Kondopmanus 6ekoBoi MoJieKyibl B MEMOpaHe.
ITonHast sHEPryUst MAaKpOMOJIEKYJIbl. DJIEKTPOHHASL SHEPTHsl MOJIeKy bl M ypaBHeHHe Lpenunrepa. 3menenue
3JIEKTPOHHOI'O COCTOSIHUS aToMa U KOH(OPMaIIMOHHBIE IEPEXO/IbI.

MexaHu3MBbI IEPEHOCA JICKTPOHOB 1 MHTPALMH JHETPUH B OMOCTPYKTYpax
Murpanus 3HEpruu 3JI€KTPOHHOTO BO3MYLIEHHs. MeXaHn3Mbl IEpeHoca 3JEKTPOHA U MUTPaLlMM SHEPTUU B
OMOCTPYKTYypax: KOHUENIHUS TYHHEJIbHOTO TPAHCIIOPTA JIEKTPOHA.
MexaHu3MBbl TIepeHoca 3JIEKTPOHA U MUTPALIMK SHEPTUU B OMOCTPYKTYpax: UHIYKTHBHO-PE30HAHCHBIH
MEXaHU3M MHUIPALUU, 0OMEHHO-PE30HAHCHBIM MEXaHU3M MUTPALlUU, S3KCUTOHHBIH MEXaHU3M MUTpaluu
SHEPIrHH.

MexaHu3mbl (epMEHTATUBHOIO0 KaTajau3a
Mexanusm ¢pepmeHTaTUBHOTO KaTtayin3a. KoHhopMalmoHHbIe TEpEeCTPOUKH U BhICOTA Oaphepa aKTHUBAIIUN
peakuu. IIEKTPOHHO-KOH()OPMAITMOHHBIEC TIEPEXO0/Ibl B KOMILIEKCE (PepPMEHT-CyOCTpaT.

KonTposbHoe MeponipusiTue
[TuceMeHHast KOHTpPOJIbHASL paboTa 1Mo MOJEKYJIAPHOM Onodu3rKe

CTpyKTYpHO-PYHKIMOHAIbHASL OPraHU3anusi 0M0JI0rHYeCKUX MeMOpaH
MornexkymsipHas opranuzanus 6momemOpan. JKuakomosanunas MoJiesib MeMOpaHbl. MeXMOJIeKyIsIpHbIe
B3aMMOJICHICTBHUS B MEMOpaHax.
Mexanndeckue u KoHpOpMaIMoHHbIe cBOolicTBa MeMOpaH. da3oBwie nepexo b OnomemOpan. [lepexncrnoe
OKHCJICHUE JIMMU0B ¥ (PYHKIIMOHUPOBAHHUE MEMOpaH.

TpaHcnopT BelecTB M OHO3JIEKTPOTeHe3



TpaHcnopT HEYJIEKTPOJNTOB
Tpancnopt HEIIEKTPOIUTOB Uepe3 MeMOpansl. Juddysus: nsmwkymas cuna. 3akon duka. [lonstue 06
obnerueHHON U dy3un.

TpancnopT HOHOB
TpancnopTt noHOB uepe3 MeMOpaHbl. MeXaHnu3Mbl U IBHIKYILas CHJIa TAaCCUBHOTO TPAHCIIOPTa. Y paBHEHUE
3IEKTPOXUMHUYECKOTO MOTEHIINATIA.
DHeprus MOHA U MIPUYMHBI €€ TTOHIKEHUS TIPHU TPAHCIIOPTE Yepe3 OMoMeMOpaHEbI.
DNeKTpuYeCKre CBOMCTBA OMOMEMOpaH U TPAHCIIOPT MOHOB. [TOHITHE O TBOWHOM AIEKTPUYECKOM CIIOE.
[InoTHOCTB pacnpeneeHnss HOHOB B 3aBUCHMOCTH OT PACCTOSIHUSA. DIIEKTPOKMHETHYECKUI MTOTEHIUAI
MeMOpaHBbI.
Onextpoauddy3Has TeOpHs TpaHCTIOPTa HOHOB uepe3 MmeMOpanbl. Y paBHeHue Hepcera — [Tnanka s motoka
HMOHOB 4epe3 MeMOpaHny. YpaBHeHnue [onbiMana Jjist MEMOpPaHHOTO MOTEHIHANA.
WNHnynmupoBaHHBIA HOHHBIA TPAHCIIOPT Yyepe3 MeMOpaHsbl. 3aTpatThl d3Hepruu 1o ¢opmyse bopHa.
[Tepenoc noHoB noHOGOpaMu. 3aTpaThl SHEPTUU IJI MIEPEHOCA KOMILIEKCa «HOH-HOHO(op». 30upaTenbHOCTD
MOHHBIX MIEPEHOCYUKOB. DIEKTPUIECKUE CBOMCTBA MEMOPAHBI U ABMKCHUE 3aPSKCHHBIX KOMILIEKCOB
«HOH-TICTIEHOCYHK.
WNonnsiii TpancnopT B kaHanax. [lonsarre 06 aHepreTudeckom npoduiie kaHama. Y paBHEHHUE CUITBI TOKA,
MEPEHOCUMOr0 HOHAMH.
3aBUCHUMOCTB YHEPTETHYECKOTO MPOIISI HOHHOTO KaHalla OT 3all0JIHeHUs KaHala, OT OMO3IEKTPUIECKIX
niporieccoB. CeJIeKTUBHOCTh KaHAJIOB, aHUOHHBIE IIEHTPHI KAHAJIOB.
OO6mme CBOMCTBAa MOHHBIX KaHAJIOB HEPBHBIX BOJIOKOH. Na+ - kaHai, K+ - kaHas, uX CeeKTHBHOCTD.
OYHKIMOHUPOBAHUE NOHHBIX KAHAJIOB B 3aBUCUMOCTH OT BHEIIIHETO 3JIEKTPUYECKOI0 MOTEHIIMANa, TOHITHE
BOPOTHOT'O YCTPOMCTBA.

AKTHBHBI TPAHCIIOPT MOHOB
AKTHUBHBIN TpaHCIIOPT HOHOB. IlepeHoc noHoB 3a cueT 3Heprun AT® unu 3HEprun
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX peakuuil. Cxema pabotel Na+ , K+- kanana.
ConpskeHne HOHOOOMEHHBIX MPOLECCOB C MMIPOIUTUYECKUM paclienieHneM Mosekynsl ATO.
Kondopmanuonnsie nepexozs Nat+ , K+ - ATda3sbl.
Tpancnopt poToHOB B 3HEprocOeperammux Memopanax. O0pazoBaHHe TPaIUEHTA HIEKTPOXUMUIECKUX
MMOTEHIIMATIOB B OMOMeMOpaHax.

TpancnopT HOHOB B BO30YAUMbIX MeMOpPaHax
OO1ue cBOICTBa MOHHBIX KaHAJIOB HEPBHBIX BOJOKOH. Na+ - kanan, K+ - kaHal, uX CeleKTUBHOCTb.
OYHKIMOHUPOBAHUE UOHHBIX KaHAJIOB B 3aBUCMMOCTH OT BHEIIHETO 3JIEKTPUUYECKOTr0 MOTEHIMANa, TOHITHE
BOPOTHOT'O YCTPOMCTBA.

Tpanchopmanusi 3Heprun B 6uomemMopanax
OO6mras XxapakTepucTHUKa MpeoOpa3oBaHus SHEPTUH B OnMoMeMOpaHax. DIIEKTPOH-TPAHCTIOPTHBIC IICTIH.
MexaHu3Mbl TpaHCIOKaMU NPOTOHOB U reHepauus JuH+. AT®a3Hb1i koMiieke. MexaHusm
SHEPIreTUYECKOr0 COMPSKEHUS.

KountpoabsHoe meponnpusitue
[TucbMeHHast KOHTpOJIbHAS paboTa Mo MEMOpPaHHBIM Mpolieccam

IlepBuuHnbie ¢poTonpounecchl B 0M0J0THYECKHX CHCTEMAaX
doromnpeBpaiieHue 6akrepuopoaoncuta. CtpoeHue 6aKTepruopoa0NICHHA, KOHPOPMAIIMOHHBIE TIEPEXObI
MOJIEKYJIbI IPU TIOTJIONICHUH KBaHTa CBeTa. BHYTpUMOIIEKYISIpHBINM IEpeHOC MPOTOHA.



doronzomepuzalins poJIorncuHa B (poToperenTypHoil MeMOpaHe 3pUTEIbHBIX KIETOK MO3BOHOYHBIX.
[TpoHuaeMmocTs MEMOpPAHBI M CBETOMHIYLIMPOBAHHBIN 3JIEKTPUUECKUI CUTHAI.

YnerpaduoneroBoe uznyueHue u poroaecTpykimonnsie mporecchl B JJHK: ¢poromszomepuzanus,
dotorunporanusi, o0pazoBaHHe MUPUMHUINHOBBIX aJ1yKaToB. MexaHu3Mbl (pOTOpeaKkTUBALIUY.
JleticTBre ynbTpadrOIETOBOTO M3TyUeHUs HA OCIIKH, Ha OMOMEeMOpaHbI.

MeToabl ucciieoBaHus 0Mopu3nYeCKUX NMpoueccoB
3amTa 0TYETOB 110 JJAOOPaTOPHBIM paboTam

buodusnka MbIIIIEYHOT0 COKPAIIEHUSA
OCHOBHBIE CBEJICHUSI O CBOMCTBAX MOIMEPEYHO-IOIOCATHIX MBI, CTPYKTypa COKpAaTUTEIBHOTO arapara.
MocTukoBas ruroTe3a reHeparnuu Cuiibl. MoJIeKy IS pHbI MOTOP MBIIIIIIBL.

Hrorooe KOHTPOIbHOE MEPONIPUSITHE
HToroBoe KOHTPOIBLHOE MEPOTIPUATHE TPOBOTUTCS B BUEC MUCHMEHHOW KOHTPOJIBHOW PabOTHI IO TPEM TEMaM:
1. TepmoauHaMuKa )KUBBIX CUCTEM.
2. MexaHu3Mbl MACCUBHOTO TPAHCIIOPTA BEIIECTB Yepe3 OMoMeMOpaHbI.
3. MexaHu3Mbl aKTUBHOTO TPAaHCIIOPTA BEIIECTB Yepe3 OMOMEMOpPAaHBI.

KonTponbHast paboTa OlleHUBaeTCs 1O CIESIAYIOIINM KPUTEPUSIM:

1. CTyeHT JeMOHCTPUPYET 3HAHUE OCHOB TEPMOIMHAMUKH JKUBBIX CUCTEM: POPMYIUPYET ACHCTBHE 3aKOHOB
TEPMOJIMHAMUKH, ITOKA3bIBAET OCOOCHHOCTH MX MPOSIBJICHUS B KUBBIX CUCTEMaX.

2. CTyIeHT JeMOHCTPUPYET 3HAaHUE CTPYKTYPHO-(PYHKITMOHAIBHON OpraHu3anuu OnoMmeMOpaH U pU3HIeCKue
MEXaHHU3MbI TACCUBHOTO TPAHCTIOPTA HEINEKTPOIUTOB U HOHOB YepPe3 MEMOPAHHBI.

3. CTyIeHT IEMOHCTPUPYET 3HAHHE 3aKOHOMEPHOCTEH akTUBHOTO TpaHcnopta nuoHoB (Na+, K+, H+) uepes
MeMOpansI 3a cuet sHeprun ATD 1 OKCIUTETHPHO-BOCCTAHOBUTENBHBIX PEAKIUI, 3HAUEHNE ITUX TPOIIECCOB
U1l QYHKITMOHUPOBAHUST OMOCHCTEM.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. buonornueckas xumus : yueOnuk / A. JI. Taranosuy, 3. 1. Oneuxwuii, H. }0. Konesanosa, B. B. Jleneuu ;
nox peaakuueit A. JI. TaranoBuya. — 2-e uzn. — MuHck : Boinsiimas mkoina, 2016. — 672 ¢. — ISBN 978-
985-06-2703-2. — Texcrt : anextponnsbii // I{udposoit o6pazoBarensHbIil pecypc IPR SMART : [caiir].
http://www.iprbookshop.ru/90721.html

2. Komog, B. I1. buoxumus : yue6uuk ans By30B / B. I1. Komos, B. H. [lIBenoBa ; mox obmieit penakiueit B. 1.
KomoBa. — 4-e u3n., ucnp. u gon. — Mocksa : U3narensctBo HOpaiit, 2022. — 684 ¢. — (Bsiciiee
obpazoBanmne). — ISBN 978-5-534-13939-6. — TekcT : anektpoHHbIH // O6pazoBarenbHas miatdopma FOpait
[caiiT]. https://www.urait.ru/bcode/496710

3. Py6un, A. b., buo¢dusuka : yueOnuk / A. b. Pyoun. — Mocksa : KnoPyc, 2023. — 190 ¢. — ISBN 978-5-
406-10409-5. — TekcT : 2neKTpOoHHBIH // DnekTpoHHO-0nbmmoTeunas cuctema BOOK.RU : [caiiT].
https://book.ru/book/947021

4. I»Bua, Henbcon OcHoBbl Onoxumun Jlennnmpkepa. B 3 tomax. T.1. OcHOBBI OMOXUMHH, CTPOEHUE U
katanus / Henbcon [pBun, Koke Maiiki ; mepeBox T. I1. Moconoga, E. M. Monoukuna, B. B. benos ; moxg
penakuueit A. A. bormanosa, C. H. KouerkoBa. — 3-e uzn. — Mocksa : JlabopaTopus 3Hanuit, 2020. — 747 c.
— ISBN 978-5-00101-864-3 (t.1), 978-5-00101-863-6. — Texkct : anexTpounsiii // [{udposoit
obpazoBarenbHbIil pecypc IPR SMART : [caiiT]. https://www.iprbookshop.ru/129445 html

5. Py6un, A. b. buopusuka. Tom 1. Teopernueckas Onodpusuka : yaeOnuk / A. b. Pyoun. — Mockga :
MockoBckuii TocyrapcTBeHHbIN yHUBEepcuTeT mMeHu M.B. JlomonocoBa, 2004. — 448 c. — ISBN 5-211-
06110-1. — Tekcr : anekTpoHHbIH // DnekTpoHHO-0ubOHoTeuHas cuctema [IPR BOOKS : [caiit].
http://www.iprbookshop.ru/13075

JlonoJtTHUTeIbHAS
1. Knoppe . I'.,Msb3una C. JI. buonorudeckast Xumusi:yueOHUK JJIs1 CTYJICHTOB XUMHUECKUX, OMOJIOTHYECKUX

1 MeIUIMHCKUX criennanbHocTel By30B/ /1. I'. Kaoppe, C. JI. Mbi3una.-Mocksa:Beicirast mikona,2003, ISBN 5-
06-003720-7.-479.-bubnuorp.: c. 466-467

2. Pyoun A. b.buodusuka.yueOHUK IS CTYICHTOB BY30B, 00YYaIONIUXCS 10 CrienraibHOCTH "bruodusuka" : B
2 1. T. 2.buodusuka kaeTouHbIx nporeccor/A. b. Pyoun ; MocKoBCKHIA TOCYTapCTBEHHBIN YHUBEPCHUTET UM.
M. B. JlomoHocoOBa.-3-¢ u3a., uchp. u noim..-Mockpa:M3naTtensctBo MockoBckoro yausepcutera : Hayka,2004,
ISBN 5-211-06111-X.-469.-bubnuorp.: c. 459-460

3. buodusuka:yueOHUK U1t cTyIeHTOB By30B/B. ®. AHTOHOB [1 1p.] ; pen. B. @. AHTOHOB.-3-¢ U3 1., ucup. u
nor..-Mocksa:BJIAJIOC,2006, ISBN 5-691-01037-9.-287.-bubnuorp.: c. 282-284



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

[Ipu ocBOEHUYU JUCHUILIMHBI UCIIOJIB30BAHUE PECYPCOB ceTH VIHTEpHET HE MPEeyCMOTPEHO.

10. Ilepeuyenb MHGOPMANIMOHHBIX TEXHOJIOTHIA, HCTIOJIb3yeMbIX NP OCYIIECTBJIEHUH
00pa3oBaTeJIbHOI0 IpoLecca Mo JMCHUILJINHE

OO0pazoBaTtenbHBI MPOIECC 10 TUCHUILTHHE BHoIorus KJIeTKH Mpe/rnoiaraeT nCIojib30BaHue CIEAYIOIIETO
IpOTrPaMMHOTO o0ecTiedeHHsI ¥ HH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM:
- IPE3CHTAI[IOHHBIC MaTEPHUAIBI (CITalIbI IO TEMaM JICKIIMOHHBIX M MPAKTUICCKHUX 3aHITHN);
- I0CTyH B pexume on-line B DnekTpoHHyI0 0ubanoreunyio cucremy (9bC);
- IOCTYTI B 3JIEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTEIbHON Cpely YHUBEPCUTETA.

[TepeueHs HEOOXOAMMOTO JTUIIEH3MOHHOTO | (W) CBOOOIHO pacpOCTPAHIEMOr0 IPOrPaMMHOTO
obecrieveHus:

1) opucHbI MaKeT MPUIOKEHHUH (TEKCTOBBINA MPOIECCOP, MPOTPaMMa ISl TOATOTOBKH JIEKTPOHHBIX
Mpe3eHTAIH);

2) mporpaMMa JIeMOHCTPAIIUH BHICOMATEPUAIIOB (ITPOUTPHIBATENH ),

3) nmputokeHue, O3BOJISIOIIEe IPOCMATPUBATh U BOCIIPOU3BOANTE MenuakoHTeHT PDF-daiinos;

4) mporpaMMBI JUTsE IPOCMOTPA M PEIaKTUPOBAHHS ITUPPOBBIX U300pasKeHUI,

5) mporpamMMBbI IJist TPOCMOTpa U penaktupoBanus DjVu-daitios.

JucruninHa He mpeyCcMaTpUBAET UCTIOJIb30BaHUE CIICITUATM3UPOBAHHOTO IPOTrPAMMHOTO 00eCIIeYEHUSI.

[Tpu ocBOeHMM MaTepHalia U BHIIOJIHEHHS 3aJaHH MO JUCUUIUIMHE PEKOMEHYETCsl HCIIOJIb30BAHNE
MaTepHaoB, pa3MelIeHHbIX B JInunbix kabunetax odyvaromuxcs ETUC [ITHUY (student.psu.ru).

[Tpu opranuzanuu AUCTaHIIMOHHON paOOTHI U MIPOBEICHUU 3aHATHI B peXKUME OHJIAH MOTYT
HCIOJIb30BATHCA:

cucTeMa BHUeoKOoH(epeHIICBsA3H Ha ocHOBe TuiaTdopmbl BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moaaepKuBaeT BO3MOKHOCTb UCIIOJIb30BaHUS
TEKCTOBBIX MaTepPHAaJIOB U MPE3EHTAIINH, ayINO0- ¥ BHJICOKOHTEHT, a TaK jK€ TECThI, IPOBEPsEMbIE 3a/IaHus,
3aJJaHHs JJ11 COBMECTHOM paboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJIbLHO-TEXHUYECKOH 0a3bl, HEOOX0AMMO AJIsl OCYIIeCTBJICHUS
00pa30BaTeJBLHOI0 NpoLecca 10 JMCUHILINHE

Jlnst mpoBeieHHs JIEKIIMOHHBIX 3aHATHI Heo0XxoauMa yueOHast ay IMTOpHsl, OCHAIEHHAas! CIICIMATN3UPOBAHHOM
Me0eblo, IEMOHCTPALIMOHHBIM 000py10BaHUEM (TIPOEKTOP, SIKpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIINUM
IIPOrpaMMHBIM 0OecrieueHHEeM, MEJIOBOH (1) MM MapKepHOU JTOCKOM.

Jlist mpoBeieHrst 1a00paTOPHBIX 3aHATHI HeoOxoauma "JlaGopaTopusi OMOIOTHY KIETKH'', OCHAIIICHHAS
nabopaTopHbIM 060pynoBanueM. CocTtaB 000pyAOBaHUS, YUeOHO-HATIISAHBIX TTIOCOOUH, TIEMOHCTPAITMOHHBIX

MaTepUAJIOB MIPEJICTABJICH B ACIIOPTE JIAOOPATOPHUH.

Jlist camocTosiTenbHOM paboThl HeoOxoauMbl omenieHuss Hayunoi 6ubmmorexku [ITHUY . [Tomemmenus
Hayunoit 6ubnuorexu I[I'HNY, ob6ecrieunBaroT 4OCTYM K JOKAJIBHOMN U IN100ATBHOM CETSM.

J11s ipoBeIeHUS TPYIIIIOBBIX M HHIWBUYaTbHBIX KOHCYJIHTAIUNA HEOOX0UMA ayAUTOPHSI, OCHAIIIEHHAS



CHeIUaTU3UPOBAHHON MeOEIbI0, MEJIOBOH (M) MITH MapKEPHOU JTIOCKOH.

J1s poBeIeHNsI MEPOIPUATHH TEKYIEro KOHTPOJIS ¥ MPOMEXKYTOYHOH aTTecTaliui Heo0XxoauMa yueOHas
ayJUTOpUsl, OCHALLICHHAs CHIELMATU3UPOBAHHON MeOEbI0, IEMOHCTPALIMOHHBIM 000py10BaHUEM (TIPOEKTOP,
9KpaH, KOMIIbIOTEP/HOYTOYK) C COOTBETCTBYIOLUM MPOTrpaMMHBIM 00€CIIEYeHUEM, MEJIOBOM (1) UIIM MapKepHOM
NOCKOH, a Takke "Jlaboparopust Ouosioruu KiaeTku'", ocHalleHHast 1abopaTopHbIM o0opyioBaHueM. CocraB
o0opy10BaHusl, y4eOHO-HATTISIIHBIX TOCOOMH, IEMOHCTPALIMOHHBIX MaTepUaJIOB IIPECTABIICH B TaCOpTax
nabopaTopuil.

[Tomemenust HayuHoii onbmuoreku [IITHUY mist oGecrieueHns: caMOCTOSATEIbHONW PabOThl 00yUYaOIUXCS:

1. Hayuyno-Oubnuorpadudeckuit otaen, xopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIME KOMIIBIOTEpA C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

2. YnTanpHbl{ 3aJ1 TyMaHUTApHOM JUTEpaTyphl, KopI. 2, aya. 418. O60opyaoBaH 7 nepcoHabHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00ANbHOM KOMIIBIOTEPHBIM CETSM.

3. UnTanbHBIN 321 €CTECTBEHHOH JIUTEpaTyphl, KOpIL.6, aya. 107a. OGopyaoBaH 5 mepcoHaIbHBIMH
KOMIIbIOTEPAMH C IOCTYIIOM K JIOKaJbHOH U INT00AIBbHOM KOMIIBIOTEPHBIM CETSM.

4. Otnen MHOCTpAaHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan | mepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOM U I100aJIbHOM KOMITBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

6. YuTtanbHbll 3a1 reorpaduueckoro ¢axynbrera, kopn.8, aya. 419. Obopynosan 6 nepcoHaIbHbIMU
KOMIIBIOTEpPAMH € JOCTYNOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbroTephl, yCTaHOBJICHHBIE B TOMEUICHUSAX HAyYHOU OMOINOTEKH, OCHAIIIEHBI CIICAYIOIINM
IIPOTPaMMHBIM 00€CTIeYCHUEM:

Omnepanuonnas cuctema ALT Linux;

Oducusliii maker Libreoffice.

CnpaBouno-mipaBoBas cuctema «Koncynprantllnroc»



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
BuoJsorus xkieTkun

I[lnannpyembie pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.3

Cnoco0eH u3y4arthb, HCNOJIb30BATH, AHAJIU3UPOBATH OMOJ0THYECKHE 00bEKThI M MPOLECcChI IS
BejleHH sl MPO(ecCHOHAIBHOM 1esITeJIbHOCTH

Komnerenuus IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust

OIIK.3.1 3HATD monexysipHble OCHOBBI HeynosiierBopureJ
JleMOHCTpHUpYET 3HaHUSl | )KU3HEACITEIBbHOCTH, KWHETUKY ¥ | He 3HaeT MoKy I pHbIE OCHOBBI
OHMOJIOTHYECKHIX TEPMOJIMHAMHKY OMOJIOTHYECKUX | JKU3HEACATENBHOCTH, KHHETUKY U

00BEKTOB U npoueccoB B | poreccoB. BJIAJIETh TEPMOJUHAMUKY OHMOJIOTHYECKUX MPOLIECCOB.
npoQecCuOHAIbHON OCHOBHBIMH (PH3UKO- He Bnaneer ocHOBHBIMU (DPHU3UKO-XUMHYECKUMU
JACATCIIBHOCTHU XUMHWYCCKNMHU METOJaMU METOJaMU HUCCICOA0OBAaHUA )KUBBIX CUCTEM. He

UCCJIEI0BAHMS J)KUBBIX CUCTEM.
YMETD opranusosats
IIPOBEICHUE DKCIIEPUMEHTAIBHBIX
UCCIIeIOBaHUN B 00J1aCTH
OMOJIOTUH KIIETKU

yMEEeT OpraHnu30BaTh MPOBEICHUE
AKCIIEPUMEHTANIbHBIX UCCIIEIOBAaHUM B 00J1aCTH
OMOJIOTHUHU KIIETKH.

YnoBaerBopurTeabH
®parMeHTapHO 3HAET MOJICKYJIIPHBIE OCHOBBI
KU3ZHEICATCIIbHOCTH, KUHETUKY U
TEPMOJAMHAMUKY OMOJIOTUYECKHUX MPOIIECCOB.
He BnameeT ocCHOBHBIMU (PU3HKO-XUMHYECKUMU
METOJAaMHM HCCIICIOBAaHMS KUBEIX cucTeM. C
MOTPEUTHOCTSIMU YMEET OPTraHU30BaTh
MIPOBEACHUE SKCIIEPUMEHTAIBHBIX
HCCIIEIOBAHUI B 001aCTH OMOJIOTHH KJICTKH.

Xopouo
B neniom 3HaeT MOEKyJISIpHBIE OCHOBBI
KU3HENIEATEeNIbHOCTH, KUHETUKY U
TEPMOJUHAMHKY OMOJIOTHUYECKUX MPOLIECCOB.
YacTuyHO BIa/ieeT OCHOBHBIMU (DU3HKO-
XAMHUYECKHUMU METOAAMHU HCCIIETOBAHMS KUBBIX
CUCTEM. YMEET OPraHu30BaTh MPOBEACHUE
AKCIIEPUMEHTAJILHBIX HCCIICIOBAaHUHN B 00J1aCcTH
OHOJOruHU KJIETKH.

OTtau4dHo
3HaeT MOJIEKYJISIPHBIC OCHOBBI
KU3HEICATCIIbHOCTH, KHHETUKY U
TEPMOAMHAMUKY OMOJIOTHYECKHUX MPOIIECCOB.
Bnaneer ocHOBHBIME (PH3UKO-XUMUYECKUMH
METOJAaMM HCCIICTOBAHMS KUBEIX CHUCTEM.
YMeer opraHu3oBarh POBEICHUE
AKCIIEPUMEHTANIbHBIX UCCIIEIOBAaHUM B 00J1aCTH
OMOJIOTUHU KIIETKH.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocTaBku ;. ba3zoBas

Buja meponpusiTus NPOMeKYTOYHOM aTTeCTANMH ¢ DK3aMEH
Cnoco6 npoBeieHUsI MEPONIPUATHS MPOMEKYTOUYHOM aTTecTanmum : OlLieHKa MO JUCHUIUIMHE B paMKax
MIPOMEKYTOUHOM aTTEeCTAIlH ONPEENIeTCS Ha OCHOBE 0a/ioB, HAOpaHHBIX 00YYArOMIMMCS Ha KOHTPOJIbHBIX
MEPOTPHUITHUSIX, TPOBOJIMMBIX B T€UEHHE YUYEOHOTO TIEpUO/Ia.
MaxkcuMajbHOe KoJIn4uecTBo 0amios : 100

KonBepranusi 60a/U10B B 0TMETKH

«oTiamyHo» - ot 81 1o 100
«xopomo» - ot 61 1o 80

«YJOBJIETBOPUTEJbHO» - 0T 43 10 60
«HeYI0BJIETBOPUTEIbHO)» / «<He3a4TeHo» MeHee 43 Oaiia

Komnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
OIIK.3.1 1.4. Jlunuael. CtpoeHue u MosxeT HanucaTh XUMHYecKue (popmyIabl

JleMoHCTpUpYyeT 3HaHUS
OHMOJIOTYECKUX O0OBEKTOB U
MIPOIIECCOB B MPOheCcCHOHATBHOM
JESITEIIbHOCTH

¢yukuuu.KonrponbHoe
MeponpusTue 1.
IIncbMeHHOE KOHTPOJIbHOE
MeponpusaTHe

O€IKOBBIX AaMUHOKHUCIIOT, KOPOTKOTO
OJIUTOTICTITH/IA, BAYKHEHIIINX YTIICBOJIOB U
munuaoB. M300paxaer cxeMaTUYHO U
MOSICHSICT BAPUAHTHI KOH(POPMALIUU
0eJKOoB, MOJIMCAaXapuI0B (Kpaxmaia,
EJUTIOJIO3BI) M JIUMH/O0B (AIMITIHIIEPHIOB,
rmepodochONUIHIIOB, 3HACT
XHUMUYECKYIO TIPUPOJTY CTEPOHJIOB U
TepreHoB. MoXeT OOBSICHUTD POJIb CIa0BIX
B3aMMOJEHCTBUIM B (hopMHpOBaHUU
TPEXMEPHBIX CTPYKTYP.

OIIK.3.1

JIeMOHCTpHpYET 3HAHUS
OMOJOrHYECKUX 00BEKTOB U
MIPOIIECCOB B MPO(ECCHOHATBHON
JIEITENHHOCTH

2.6. MaTtpu4uHbIii CUHTE3
JHK u PHK (pernukanus,
TPAHCKPHIIIINSA)
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

3HaeT OCHOBHI (DEPMEHTATHBHOTO
KaTaJn3a, CTPOCHUE U KIacCU(UKAITUIO
(hepMeHTOB.

3HaeT OMOJOTHYECKYIO POJIb U MOXKET
M300pa3uTh CXEMbI OCHOBHBIX
METa0OJTMYECKUX MTyTeH CHHTE3a U pacmaia
YTJIEBOJIOB M TUTMHIOB. Y MEET peliaTh
CUTYyaIlMOHHBIC

3a/1aum.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIIK.3.1 2.8. ItoroBoe KOHTPOJIBHOE | 3HAHUE OCHOB OMOJIOTUYECKOTO
JleMoHCTpHUpYET 3HaHHS MEpPOIPUITHE okucnenus (pynkunonuposanus DTL, ee
OHOJIOrHYeCKUX 0OBEKTOB U HTorosoe KOHTpPOJIBLHOE KOMIIOHEHTOB, MEXaHNU3M 00pa30BaHuUs
TPOLIECCOB B MIPO(GECCHOHATIBHON | meponpusiTHe TpaHC-MEMOPAaHHOTO IPaIl€HTa IPOTOHOB
ACATCIBHOCTU u AT®), nporieccoB, 00eCIIeUNBAIONITUX

TPAHCKPUIILIKS. TPAHCIISALMSA).

XpaHEHUE U pealn3aliio I'eHeTHYEeCKOn
nH(bOpMaIluU B KIETKaX (peruinKalus,

Cneunpukanusa MeponpusTHH TEKyIIero KOHTPOJIS

1.4. JIunuasl. Ctpoenue n pynkuuu.KonrpoabHoe meponpusitue 1.

ITpoaomKUTENTEHOCTD TPOBECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcumanbHbIH 0ai, BEICTAaBIsIeMbIi 32 MEPOIPUATHE TPOMEKYTOUHOM aTTectanuu: 30
ITpoxoxnoii 6amn: 13

IToxa3zaTesn oneHUBAHUSA

Banabl

3HaeT CTPYKTYpY U PYHKIMH OEJIKOBBIX aMUHOKHUCIIOT, OEJIKOB, YIJIEBOAOB U JIUMUAO0B. MoKeT
HanMcaTh XUMHUECKUE (POPMYIIBI MOHOMEPOB (AMHUHOKHUCIIOT, MOHOCAXapUI0B, JKUPHBIX KHUCIIOT)
Y TIPUHIIMAIIEI 00pa30BaHUs IOJIMMEPOB (TIOHUITENTHIHBIX IIETICH, MOJIMCaxXapyu0B 1 JIUTHIOB).

30

3HaeT CTPYKTypy U (GYHKIHHU OEIKOBBIX aMHUHOKHUCIIOT, OEJIKOB, YTIEBOAOB U JIMIUIOB. , HO
JI0TTyCKaeT HEOObIINE OIIMOKH UM HETOYHOCTU. MOXKET HanmucaTh XUMHUYECKUE (OPMYJIbI
MOHOMEpPOB (AMUHOKHCIIOT, MOHOCAXapHUI0B, JKUPHBIX KUCIIOT) M MPUHLUIIBI 00pa30BaHUs
MOJMMEPOB (MOJUNENTUIHBIX LIETeH, MOIMCaXapyuI0B U JIUIUIOB).

24

Hmeet npoOenbl B 3HAHUAX CTPYKTYPBI U GYHKINN OEIKOBBIX aMUHOKHUCIIOT, OEJIKOB, YTI€BOIOB
U unuaoB. [lenaer ommOKy B HAMMCAHUN XUMHUYECKUX (POPMYJI MOHOMEPOB (aMUHOKHCIIOT,
MOHOCAXapua0B, )KUPHBIX KUCIJIOT), 3HAET HPUHIMUIIBI 00pa30BaHMs TOJTUMEPOB
(MONMMNENnTUAHBIX LENeH, MoINcaxapua0B U JIUIHJIOB).

13

2.6. Matpuunbiii cunte3 [[HK u PHK (peruiukanusi, TpaHCKpUIIIMS)

[IponoKUTENIbHOCTE TPOBECHUS] MEPOIPUATHS MPOMEKYTOUHOM aTTectanuu: 1 yaca
VYcnoBus mpoBEAEHUSI MEPOTIPUSITHUS: B YAChI CAMOCTOSITEJILHOM padoThI
MakcumanbHBIA 0asl, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM aTTecTanuu: 35
[Ipoxoanoii 6amn: 15

IToka3aTey oeHMBaAHNSA

Baaasl

3HaeT OCHOBHBIE META0OIMTUYECKUE TyTH CUHTE3a U PACLICTIIICHUS YTJIEBOAOB U JIUIUAOB. 3HAET
OCHOBBI ()epPMEHTATUBHOTO KaTaJIN3A.

35

JlomyckaeT OmMUOKY MPH U3JI0KEHUHU OCHOBHBIX META0OTUTHUECKHE ITyTH CHHTE3a U
pacHICTICHHS YTJIEBOAOB H JIMITUAOB. 3HAET OCHOBHI ()EPMEHTATUBHOTO KaTaJIN3a.

21

JlomyckaeT cepbe3Hble OMIMOKU MPU U3JI0KEHUH OCHOBHBIX META0OTUTHUECKUE MTyTH CHHTE3a U
pacuieIieHus YIIeBOIOB U JIMIHIOB, a TAKXKE€ OCHOB ()ePMEHTATUBHOTO KaTalln3a.

15

2.8. UToroBoe KOHTPOJILHOE MepoNIpUATHE




IIpo0mKUTENBHOCT IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE POMEKYTOUHON aTTecTauuu: 35
IIpoxoaHoii 6ann: 15

IToxa3aTeIu onleHUBAHUS Baaasl

3HaeT OCHOBbI OMOJIOrUYecKOro okucineHus (pyHkuuonuposanus ITL, ee KOMIIOHEHTOB, 35
MeXaHU3M 00pa3oBaHMsI TpaHC-MEMOpPaHHOTO rpaaneHTa npoToHoB U AT®), nporueccos,
o0ecreynBaroIMX XpaHEHUE U pealn3alii0 TeHeTHUYeCKONH HHPOpMaIuU B KIETKaX
(peruKanys, TPAaHCKPHUIILUSA. TPAHCISALMS).

3HaeT, HO JIOITyCKaeT HETOYHOCTH, OCHOBBI OMOJIOTHYECKOT0 OKUCIEHUS ((PyHKIMOHUPOBAHUS 21
OTL, ee KOMIIOHEHTOB, MEXaHU3M 00pPa30BaHUS TPAHC-MEMOPAHHOTO rPaIue€HTa MPOTOHOB U
AT®). 3nanue npoueccoB, 00ECIEUNBAIOIUX XPAHEHUE U PEAIN3aLUI0 TeHEeTUYECKON
nH(pOpMalKU B KJIeTKaxX (peruivKaluus, TPAaHCKPUIILKS. TPAHCIISALHA).

He nemoHcTpupyeT cucreMaTU3MpOBaHHbIE 3HAHUSI OCHOB OMOJIOTMYECKOTO OKHCIICHUS 15
(pynkmonuposanus DTL], ee KOMIIOHEHTOB, MEXaHU3M 00Pa30BaHUs TPaHC-MEMOPAHHOTO
rpaaueHTa nmpotoHoB u AT®), nporeccoB, 00eCTIEYNBAIOIINX XPaHEHHE U PEATH3ALINI0
TeHeTHYeCKOW MH(pOpMALUU B KIETKaX (PEeIUTUKALMS, TPAHCKPHUIILIUA. TPAHCISALMS).

Bujx MeponpusiTusi NpoMe:KyTOYHOI aTTecTAlMu : DK3aMeH

Crnoco0 npoBeeHnst MepoONPUATHS IPOMEKYTOUHOM aTrTecTanuM : OleHKa 0 JUCHUIUIMHE B paMKax
MIPOMEXYTOYHOM aTTeCTallul ONpEeEsieTcs Ha OCHOBE 0a/uI0B, HAOpaHHBIX 00yYaroIMMCs Ha KOHTPOJIbHBIX
MEPONPUATHSIX, IPOBOJAUMBIX B T€UCHHE YUEOHOTO TIEpHOa.

MaxkcumajibHOe Ko1u4ecTBo 0asios : 100

KounBepranusi 6a,1710B B 0TMETKH

«oTam4Ho» - oT 81 go 100

«xopomo» - ot 61 1o 80

«yIOBJIETBOPUTEIBHO» - OT 46 110 60
«HEY/I0BJIETBOPHUTEIbHO» / «He3auTeHO» MeHee 46 Oana

Komnerenuus Meponpusitue KonTposmpyembie 3j1ieMeHTbI
(MHaOMKATOP) TeKYILero KOHTPOJIs pe3yibTaTOB 00y4eHHs
OIIK.3.1 Kontponbnoe meponpusitue | OCHOBBI TEPMOJMHAMHYECKUX CUCTEM
JleMOHCTpUpYET 3HAHUSA ITncbMeHHOE KOHTPOJIbHOE
Ononornyeckux 0ObLEKTOB U MeponpHsaTHe
MIPOIIECCOB B MPOheCcCHOHATHHOM
JIeATETLHOCTH
OIIK.3.1 KontponsHoe Mepornpusitie | DJIeKTPOHHO-KOH(POPMAIMOHHbIE
JleMOHCTpHPYET 3HAHUS IIucbMeHHOe KOHTPOJIbHOE | B3aUMOJCICTBUSA B
OMOJIOTUYECKUX OOBEKTOB U MeponpHsTHe MaKpOMOJIEKYIaXx.
IPOLIECCOB B IIPO(ECCUOHATIBHON MexaHu3Mbl EpeHoca JIEKTPOHA U
ACATCIBHOCTH MUTpalii YHEPTUU B
OMOCTPYKTYypax. MexaHu3mbl
(bepMEHTAaTUBHOTO KaTalln3a.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIIK.3.1 KonTponbHoe meponpusitue | CTpyKTYpHO-(OYHKIIMOHATIbHAS

JIeMOHCTpHpYET 3HAHUS
OMOJOrHYECKUX 00BEKTOB U
MIPOIIECCOB B MPOheCCHOHATHHOM
JIEITENHHOCTH

IIncbMeHHOE KOHTPOJILHOE
MeponpusiTue

opraHu3aiyst MeMOpaH; 3aKOHOMEPHOCTH
TPAHCIIOPTA BEIIECTB Yepe3 MeMOpaHbI,
poJIb MEMOpaH B reHepaLuu
ANEKTPUYECKHUX TTOTCHIHATIOB U
TpaHcopMaIiK SHEPTUH, COTIPSKCHHBIN
MEPEHOC IEKTPOHOB, MPOTOHOB U CHHTE3
ATO.

OIIK.3.1

JleMOHCTpHpYET 3HAHHS
OMOOTUYECKNX OOBEKTOB H
MIPOIIECCOB B MPOheCcCHOHATHHOM
JIESITCIIBHOCTH

[TepBruHbIe OTOMPOIECCHI B
OHOJIOTNYECKUX CUCTEMaX
ITncbMeHHOe KOHTPOJIbHOE
MeponpusiTHe

buodusnveckue 0OCHOBBI IEPBUIHBIX
(bOTOPETyIATOPHBIX U
(bOTOAECTPYKIIMOHHBIX MTPOIIECCOB B
ouocucTemax.

OIIK.3.1

JleMoHCTpHUpYyeT 3HaHUS
OMOIOTHYECKUX O0OBEKTOB U
MIPOIIECCOB B MPOQECCHOHATBHOMN
JICSITEIIbHOCTH

Meroasl uccien0BaHus
O61o(hU3HUECKUX MPOIIECCOB
3ammuiaemMoe KOHTPOJIbHOE
MeponpusiTue

METO/Ibl UCCIEeI0BaHUS ONMOPU3NUECKUX
IPOLIECCOB

OIIK.3.1

JleMOHCTpHpYyeT 3HAHUS
OHMOJOrHYECKUX 00BEKTOB U
MIPOIIECCOB B MPO(HECCHOHALHOM
JIEITENBHOCTH

Htorosoe KOHTpOIBHOE
MEPOIPUATHE

HTorosoe KOHTpPOJIbHOE
MeponpusTHe

0a30Bble 3HAHUS TT0 OMO(PHU3UKE KIETKH

Crnenudukanuss MeponpuATHI TeKylero KOHTPOJIA

KOHTpO.]IbHOG MeponpusaTue

[TpoaomKUTETEHOCTD MTPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTTecTanuu: 3 yaca
YcnoBus mpoBeeHUS] MEPOTIPUATHUS: B HAChI CAMOCTOSITEILHON PadoThI
MakcumanbHBIA 0asul, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTectanuu: 10

[TpoxoaHoii 6amt: 5

Iloxka3aTenu oueHMBaHUSA Banasbi
bonee 81% mpaBUIIbHBIX OTBETOB 10
61-80 % npaBUIBHBIX OTBETOB 7
41-60 npaBUIBHBIX OTBETOB 5
Menee 40 % npaBUIbHBIX OTBETOB 0

KonTposbHoe MeponipusiTue

[TpoaomKUTETEHOCTD MTPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTTecTaluu: 2 yaca
YcnoBus mpoBeeHUSI MEPOTIPUATHS: B HAChI CAMOCTOSITEILHON PadoThl
MakcumanbHBIH 0ajll, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTecTanuu: 15

[Tpoxoanoii 6amt: 7




Iloxka3atenu oueHMBaHUSA Banabi
Bbonee 81% npaBUibHBIX OTBETOB 15
50-80% mpaBUIbHBIX OTBETOB 7
MeHnee 1on0BHHBI IPaBUIbHBIX OTBETOB . 0
KonTposbHoe MeponipusiTue
[Ipo10mKUTENTBHOCTS TPOBEACHHS MEPOIIPUATHUS TPOMEKYTOUHON aTTECTAllMU: 2 Yaca
VYcnoBust poBeIEHNSI MEPOIIPUATHUS: B 4aChl CAMOCTOSTEILHOM PadoThI
MaxkcuManbHbIN 0aJl, BEICTABIIIEMBIH 32 MEPOTIPUSATUE IPOMEKYTOYHON aTTecTaluu: 25
[Tpoxoanoii 6amr: 11
IToxa3aTen oeHMBaHUSA Banasbt
3HaeT CTPYKTYypHO-(QYHKIIMOHATBHAS OPTaHU3aIKs MeMOpaH; 3aKOHOMEPHOCTH TPaHCIIOpTa 25
BEIIECTB Yepe3 MeMOpaHbl, poJib MEMOpaH B T€HEpaIlH dJIEKTPUUECKUX TTOTEHIIUAIOB U
TpaHcopMaIiK SHEPTUH, CONIPSHKCHHBIN TIEPEHOC AIEKTPOHOB, MPOTOHOB U cuHTE3 AT.
3HaeT, HO JommyckaeT 1-2 ommOKH, CTPYKTYpHO-(DYHKITMOHAIbHASI OpTraHU3aIis MeMOpaH; 18
3aKOHOMEPHOCTH TPAaHCIIOPTa BEIIECTB Yepe3 MeMOpaHbl, pojib MEMOpaH B TeHEepaluu
AIIEKTPUYECKUX MOTEHIIMAIOB U TpaHCHOPMAIMK SHEPTUH, CONPSKEHHBII MepEeHOC FIEKTPOHOB,
IpOTOHOB U cuHTE3 ATO.
3HaeT, HO JommycKaeT 3-4 ommOKu,CTPYKTYPHO-(DYHKITHOHAIbHASI OpTraHu3aIis MeMOpaH; 11
3aKOHOMEPHOCTH TPAHCIOPTa BEIIECTB uepe3 MeMOpaHbl, pojib MEMOpaH B TeHEepaLuu
AIIEKTPUYECKUX NMOTEHIIMAJIOB U TpaHCHOpPMAIK SHEPTUH, CONPSKEHHBIN MEPEHOC AIEKTPOHOB,
IPOTOHOB U cuHTE3 ATO.
IlepBuuHbIe poTONMpPOLIECCH] B OHOJIOTMYECKHX CHCTEMAaX
[TpoaomKUTENTEHOCTD TPOBECHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTallUU: 2 yaca
VYcnoBus npoBeeHUS] MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON padoThl
MaxkcumanbHbIi 0an, BEICTABIsIEMbIi 32 MEPOIPUATHE TPOMEKYTOUHOM aTTecTaruu: 13
[TpoxonHoii 6amt: 6
IToxa3aTenn oneHMBaHUsA Basniasi
3Haet GoToperyniaTopHbie U (HOTOAECTPYKIIMOHHBIE MTPOLIECCHl B OMOcHCTEMaX, IEPBUYHbIE 13
doTtomporieccsl B bnoMeMOpaHax.
3HaeT GoTOperynaTopHbie U (OTOAECTPYKIIMOHHBIE MTPOLIECCHl B OMOCHCTEMAX, IEPBUYHbIE 10
doTtomnporieccsl B GnoMeMOpaHax, OHAKO JOMycKaeT 1 ommoky
3HaeT GoTOperynaTopHbie U (OTOAECTPYKIIMOHHBIE MTPOLIECCH] B OMOCHCTEMaX, IEPBUYHbIE 6
dotomnporeccsl B OMoMeMOpaHax, OAHAKO JOMYCKAeT 2 OMIUOKU
MeTtoasbl ucciieoBannsi Onopu3ndecKnx Npoueccon
ITpoaomKUTENTEHOCTD TPOBEICHUS] MEPONIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 4 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThl
MaxkcumanbHbIH 0, BEICTaBIsIeMbIi 32 MEPOIPUATHE TPOMEKYTOUHOM aTTecTanuu: 12
[Tpoxoanoii 6amt: 5
IToxa3aTenn oneHMBaHUsA Basniasi
3HAaeT METOJMKY BBIIIOJHEHHS BCeX Jab0paTOpHbIX paboT, ymeeT GopMyIupoBaTh 1IEJb 12




UCCIICIOBAHMI, BIIaJIeeT METOAaMHU HCCIIeI0OBaHUMN, OLICHUBAET Pe3yJIbTaThl OMo(U3nIecKux
pabot, ymeeT GopMyIMPOBATH BBIBOBI IO MIPEIMETY UCCIIEOBAHUI.

3HaeT METOJMKY BBIIIOJHEHHS BCEX Ja00paTOPHBIX paboT, KpOME OJTHOM, yMeeT (OpMyIHPOBaTh
LIeJIb UCCIIEIOBAaHUM, BJIaJIe€T METOIaMU MCCIIEJOBAHUM, OLIEHUBAET pe3yJIbTaThl OMO(U3NIECKUX
pabot, ymeeT GopMyIHPOBATH BHIBOJBI IO MPEIMETY UCCIIEOBAHUI.

BrinonHeHO He MeHee MOJIOBUHBI Ja0OPATOPHBIX pabOT. 3HAET METOJUKY BBIIIOJIHEHUS BCEX
na0opaTOpHBIX paboT, ymeeT (GopMyIupoBaTh LENb UCCISI0BAaHUMN, BIIaJIeeT METOIaMU
UCCIJIEIOBaHUM, OIIEHUBAET Pe3yJIbTaThl OMO(U3NUECKUX PadOT, yMeeT GOpMYINPOBATH BBIBOIbI
10 NIPEAMETY UCCIIEI0BAHUM.

HNToroBoe KOHTPOJILHOE MEPONIPUSITHE

ITpoaomKUTENTEHOCTD IPOBEACHUS MEPOTIPUATHUS IPOMEKYTOUHOM aTTeCTallUU: 2 yaca
VYcnoBus NpoBeEHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThI
MaxkcumanbHbIH 0ai, BEICTAaBIsIeMbIi 32 MEPOIPUATHE TPOMEKYTOUHOM aTTecTauu: 25
[TpoxoaHoii 6amn: 12

IToxa3zaTesm oneHUBAHUSA

Banabl

JemoHcTpupyer 0a30Bble 3HaHUS 0 OMO(U3MKE KIETKU, IPU BHIIOJHEHUH TecTa aAaet 6oiee 81%
IPaBUJIBHBIX OTBETOB.

25

B nenom gemonctpupyer 6a3oBble 3HAHUSA O OMO(PU3UKE KIETKH, MPU BBHITTOJTHECHUH TECTa 1aeT
6onee 61-80% mpaBUIIBHBIX OTBETOB.

17

JemoHcTpupyeT ¢parMeHTapHble 3HaHUS O OMO(U3UKE KIETKH, IPU BHINOJIHEHUH TECTa 1aeT
6onee 41-60% npaBUIIbHBIX OTBETOB.

12




