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O0opoTHas cTopoHa TUTYJIbHOrO Jucta PITJI

|. PaGouasi mporpaMMa nmepecMoTpeHa Ha 3aceJaHHH Kadeapbl/ienapTaMenTa;

[IpoTokoi oT « » 20 1. Ne

3aBenyrontwii kKadeapoi

(moamucp) (1.0. damumms)

I1. PaGouasi nporpamMma nepecMoTpeHa Ha 3aceaHnu Kadeapbl/IenapTaMeHTa:

IIpoTokomn oT « » 20 1. Ne

3aBenyrouuii kadenpoi

(moamucse) (1.0. dammnus)

I11. PaGouyas nporpaMma nepecMoTpeHa Ha 3aceJaHuH Kadeapbl/IenapTaMeHTa;

[IpoTokoi oT « » 20 1. Ne

3aBenyrontuii kKadeapoi

(oammcp) (1.0. damumus)

V. PaGoyast nporpaMmMa nepecMoTpeHa Ha 3acelaHMM Kadeapbl/lenapTaMeHTa:

[IpoTokoi oT « » 20 1. Ne

3aBeayrouuii kadenpoi

(moamuce) (1.0. ®amumnus)



He.]'ll/l H 3aJa94 OCBOCHUA JUCIUIIIMHBI:

[lenb: O3HAKOMJIEHHE CTYJAEHTOB C HOBBIMU Oa30BBIMU MPEJCTABICHUSIMU O
MIPOUCXOKICHUHN JKUBBIX CHCTEM, KOTOPBIC SBISIOTCS (DYyHIAMEHTOM JjIsl TOHUMaHUS
JTOOBIX OMONOTHYECKUX IUCITUIUIHH, CTPOSHUS W (YHKIIMM OCHOBHBIX KJIETOYHBIX
MOJIEKYJI, COBPEMEHHBIMH JIOCTIKCHUSIMU B 00JIACTM OMOXUMHH; NMOHUMAHUU UMM
TEOPETUYECKMX M  MPAKTHYECKUX OCHOB  OHMOTEXHOJIOTHYECKHX  MPOOJIeM
COBPEMEHHOU MOJICKYJIIPHOW OMOTEXHOJIOTHH, MPOOJIEM METUIIMHCKONH OHOXUMUU;
oOydeHHEe TMPaKTUYECKOMY MpO(EeCCHOHATHPHOMY BJIQJICHHI0 COBPEMEHHBIMU
METOIaMUA OMOXUMHUMU.

3agauu:

- OCBOUTH OCHOBBI MUHEPAJIOTUH U T€HE3UC MUHEPAJIOB;

- C NOMOUIPK KPHUCTAJUIOXMMHUHU IIOHATh, KAaK pPa3HbIE MHUHEpPAJIBl CMOIJIHU
00ecreynuTh €IUHBIN KUJIKOKPUCTAJUTMUECKUI KOMIUIEKC OYIyIIUX KIETOK,
COCTOAIIUHN U3 HYKJIEHHOBBIX KHCIIOT, O€TTKOB, YTIE€BOJAO0B U JTUIUIOB,;

- MOHATh, KaK MHUHEPAIbl MEpPEeNalu >KUBBIM CUCTEMaM BCE CBOM OCHOBHBIC
MPUHLNNBl  OpraHU3allid U CYIIECTBOBAaHMS, KOTOpPhle U ObUIM UMHU
peann30BaHbl B CTPYKTypax, MeTabOIU3ME U BOCIIPOU3BEICHUHY;

- TIOHATH, KAK HA MUHEpajax amarurta, kapOoHaTamaTUTa, KaJbI[MTa BO3HHKIA
yPUH-TIMPUMUINHOBAsE KoMIuieMeHTapHocTh, JIHK wu HykneomnporenHblii
KOMILJIEKC;

- MOHATH, KaK BO3HUK TPAHCKPUINLHUOHHO-TPAHCISLMOHHBIN armapar, €IUHbIN
F€HETUYECKUHN KOJI U MAaTPUYHBIA MEXAHU3M.

JIs ycnenmHoro u3y4eHus: Jucuuiuiuabl «lIpoucxoxkaenue mpo- u 3yKapuoT»
y 00y4Yarnmxcsi JOJDKHBI OBITh CHOPMUPOBAHBI CIEAYIONIUE MPEABAPUTEILHBIC
KOMIIETEHIINHU:

- CIOCOOHOCTH MPOSIBIISITh MHUITUATUBY W TIPUHUMATh OTBETCTBEHHBIE PEIICHUS,
OCO3HaBasi  OTBETCTBEHHOCTh 3a  PE3yNbTaThl  CBOeH  MpodeCCHOHATBHON
JEATEIIbHOCTH;

- CIIOCOOHOCTH TBOPYECKH BOCIPUHHUMATh U MCIOJI30BAaTh JOCTUXKEHUS HAYKU,
TEXHUKH B TpodecCUOHAIBHOW cdepe B COOTBETCTBUU C MOTPEOHOCTIMHU
pPEruoHAIBLHOTO U MUPOBOTO PhIHKA TPY/a;

- CIIOCOOHOCTH UCIOJIb30BaTh COBPEMEHHBIC METOABl W TEXHOJOTUH (B TOM
yucie nHPOPMaIMOHHBIC) B MPOGECCUOHATBHON AESTENHHOCTH;

- CImocOoOHOCTh PaboTaTh B KOJIJIEKTUBE, TOJICPAHTHO BOCIIPUHUMAS COITMATbHBIC,
THUYECKHE, KOH()ECCHOHATBHBIC U KYIbTYPHBIC Pa3JINUUS;

- CIIOCOOHOCTH K CAaMOOPraHU3alMKA U CaMO0OpPa30BAHMIO;



- CIOCOOHOCTH pelllaTh CTaHJAPTHBIE 3aa4i MPOodEeCCHOHATBLHON NeATeIbHOCTH
Ha OCHOBE MHGOPMAIMOHHON U OuOIMOTrpaduveckol KyJIbTypbl C MPUMEHEHHUEM
MH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTMM W C YyYE€TOM OCHOBHBIX
TpeboBaHU MHGOPMAITMOHHON OE3011aCHOCTH;

- CHOCOOHOCTh TMOHUMATh 0a30Bble TNPEACTABICHHUA O  Ppa3HOOOpa3zuu
Ouonornueckux OOBEKTOB, 3HaYeHHE OWOpa3HOOOpazus IS yCTOMYMBOCTH
onocdepbl, CMOCOOHOCTHIO HCIOJIB30BaTh METONIBI HAOMIONCHMS, OIMCAHUSA,
uAeHTU(DUKAINH, KITaCCUPUKALIMHU, KyTbTUBUPOBAHNS OMOJIOTHYECKIX O0BEKTOB,;

- CIIOCOOHOCTh MPUMEHSTh COBPEMEHHbBIE IKCIIEPUMEHTAIbHbIE METO/bI PA0OThI
Cc OMOJOrMYECKMMH OOBEKTaMH B IOJIEBBIX M JIAOOPATOPHBIX YCIOBHUSAX, HABBIKU
paboThI C COBPEMEHHOM anmnapaTypoi;

- CIIOCOOHOCTH OOOCHOBAaTh pOJIb HSBOJIIOIMOHHON HAEHM B OHUOJOTUYECKOM
MHUPOBO33PEHUH; BIIAJICHUE COBPEMEHHBIMH TIPEJICTaBICHUSIMH OO0 OCHOBax
IBOJIIOLIMOHHON TEOPHH, O MUKPO- ¥ MaKPO3BOJIOIINH;

- CIIOCOOHOCTh MPUMEHATH 0a30BbIC TNPEACTaBICHHUS 00 OCHOBaX OOIIEH,
CUCTEMHOMN u IPUKIIATHOM HKOJIOTHH, IPUHITUIIBI ONTUMAJILHOTO
IPUPOJIOTIONB30BAaHUSI U OXpaHbl MPUPOJbl, MOHUTOPUHIA, OLIEHKH COCTOSHUS
IPUPOJTHOM Cpe/ibl U OXPaHbl KUBOU MIPUPOJIBI;

- CIOCOOHOCTh TMPUMEHSATH COBPEMEHHBIE TMpPEICTaBICHHs 00 OCHOBax
OMOTEXHOJIOTMUECKUX H OMOMEIAWIIMHCKUX TPOU3BOACTB, TCHHOW WHXKEHEPHH,
[TpoucxoxaeHre mpo- 1 SyKapuoT, MOJIEKYJISIPHOTO MOJICITMPOBAHMUS;

- CIOCOOHOCTh WCIOJIb30BaTh 3HAHWE OCHOB M NPHUHIMUIIOB OHOITUKUA B
poheCCHOHAIBHON U COIMAJIBHOM JICITEIIbHOCTH;

- TOTOBHOCTh MCIHOJIb30BaTh IMPABOBbIE HOPMBI HCCIEAOBATEIbCKUX pabOT U
aBTOPCKOTO IpaBa, a TaKke 3akoHojaarenabcTBa PD B o6inacTu oxpaHbl IPUPOJIBI U
IPUPOIOTIOIB30BAHUS;

- CIOCOOHOCTh W TOTOBHOCTh BECTH MAHMCKYCCHIO IO COIMATBHO-3HAYMMBIM
npobJieMamM OMOJIOTHH U YKOJIOTUH;

- CIOCOOHOCTH IKCIITyaTHPOBAaTh COBPEMEHHYIO ammapaTypy M 000pyAoBaHHE
JUIS.  BBIIIOJHEHHMS] HAay4HO-HCCIEAOBATEIbCKUX IMOJIEBBIX U JIADOPATOPHBIX
OMOJOTUYECKUX PadoT;

- CHOCOOHOCTh TPUMEHSATh Ha TMPAKTUKE TMPUEMbl COCTABJIECHUS HAy4YHO-
TEXHUYECKUX OTYETOB, 0030pOB, AaHATUTHUUECKUX KapT U MOSICHUTEIBHBIX 3aIHCOK,
u3JaraTth U KPUTHYECKU aHATM3UPOBATh MOTydaeMyto HHPOPMAIUIO U TIPEICTABIAT
PE3YNIBbTaTHI MOJIEBBIX U JTA00PAaTOPHBIX OMOIOTHUECKUX MCCIEIOBaHU;

- CIIOCOOHOCTh TPHUMEHSTH COBPEMEHHBIE METOAbl O00pabOTKH, aHaiM3a U
CHUHTE3a TIOJICBOM, MPOW3BOJACTBEHHOW U  JaOOpPAaTOpHON  OMOIOTHUECKOMN
uH(bOpMaIny, MPaBUIAMH COCTABJICHUS HAYYHO-TEXHHUECKHUX MPOEKTOB U OTUETOB.



B pesynbrare n3ydenus JaHHOW AWCIUILUIMHBI Y 00ydaromuxcst GopMupyroTcs
CJIEAYIOLINE YHUBEPCAIbHbBIE KOMIIETECHIIUM:

HaumenoBanue Koxgu
KaTeropuu HAaUMEHOBAHHE
(rpyrisi) YHHBCPCAIIbHOI Ko n HanMeHOBaHUE WHAMKATOPA JOCTHKEHHUS KOMIIETCHIINY
YHHUBEPCAIBHBIX | KOMIICTECHIUH
KOMIIETCHIINI (pe3ynbTar
OCBOCHHS)
Pa3zpaboTtka u|YK-2 Cnocoben|YK 2.1 YuacTByeT B ynpaBlIeHUH ITPOSKTOM Ha BCEX dTamax
peanu3arus YIPaBIATh €ro KU3HEHHOTO IIMKJIA
MIPOEKTOB MIPOEKTOM Ha BCeX
JTanax ero| YK 2.2 ®opmynupyer B paMKax IIOCTaBICHHOH LeNH
YKU3HEHHOTO MPOEKTa COBOKYIHOCTb 3a7a4, OOECIEeUMBAIOIIUX €€
IUKITa JOCTHKEHHE

VYK 2.3 BpiOupaer onTHMaibHBIN CIIOCOO pelIeHus 3ajaad,
YUYHUTBIBasl JCHCTBYIOIIME MPABOBBIE HOPMBI U MMEIOIINECS
YCIIOBHS, PECYPCHI i OTPaHHYCHHS

KO,I[ W HAMMCHOBAHUC MHUKATOpa
JOCTHXXCHHA KOMIICTCHIIMH

HammeHoBaHMe nIOKa3aTesisi OICHUBAHUS
(pe3ynprara 00y4eHus M0 AUCIUILIMHE)

VYK 2.1 VuacTByeT B ynpaBieHUn
IIPOEKTOM Ha BCEX 3Tarax ero
YKU3HEHHOTO IIMKJIA

3HaeT OCHOBHBIC ATAIIbI pa60TBI Haa ITPOCKTOM

YMeer GopMynHpOBaTh 1T MPOEKTA U MYTH €€
JOCTHKEHUS

Brnaneer HaBbIkaMu omnpeiesieHust MpoOJIeMbl, Ha peleHne
KOTOPOM HaIlpaBJIEH IPOEKT

VK 2.2 ®opmynupyeT B paMKax
MTOCTaBJICHHOM L[ETN MTPOEKTA
COBOKYITHOCTH 3a/1a4,
00€eCIIeUnBaIOIINX €€ JOCTHKEHUE

3HaeT Kak (GopMyJIHPOBAThH 3a7a4U B paMKaX IMOCTaBICHHOM
Henu

YMmeer ucxos U3 NOCTaBIEHHOU 1eTTH (POPMYIUPOBAThH
COBOKYITHOCTb 3aJa4

Brnaneer HaBbikaMu (GOpMYyITUPOBKH 33/1a4,
o0ecreynBaroInX JOCTH)KEHUE TOCTAaBICHHOM 1ienu

VYK 2.3 Beibupaet ontumManbHbIN
CIoco0 pelieHus 3a/1a4, yYuThIBast
JIeMCTBYIOIME TPAaBOBbIE HOPMBI U
MMEIOLINECS YCIIOBUS, PECYPCHI U
OTpaHUYEHUSI.

3HaeT Kak BBI6I/IpaTL ONTUMAJIBHBIN CIIOCO0 peUICHuA 3a1a4

YMmeer BBIOUpATh ONTUMAJIBHBIN CIIOCOO pelleHus 3ajad,
YUUTHIBas 1€UCTBYIOIINE TPABOBbIE HOPMBI U UMEIOLITUECS
YCIIOBUS, PECYpPCBI U OTPaHUYEHUS

Brnaneer HaBbIKaMu BBIOOpA ONITUMATIBFHOTO CIIOCO0A
peleHus 3a/1a4, YYUThIBas AEHCTBYIOIINE MPABOBBIE HOPMBI
Y UMEIOLLHECS YCIIOBHS, PECYPCHI U OTPAHUYECHUS




B pe3ynbrare u3yueHus: JaHHOW ITUCHUIUIMHBI y 00ydaronmxcs GopMUpyoTcs

clieyronue npohecCuoHaIbHbIe KOMITETEHITHH:

Tun 3a1a4 KOI[ 1 HAMMCHOBAHUEC
PO eCCHOHATTEHOM Kon u HaumeHoBaHME UHAMKATOPA JOCTHXKEHUS
KOMIICTCHIIUHU KOMIICTCHIINHU
(pe3yJibTaT OCBOCHMS)
MeJarornaecKum IIK-2 Cnocoben I1IK -2.1 JIeMOHCTpHpYET 3HAHUE UCTOPUHU

HCIIOJb30BATh B
[E€1arOru4eCcKou
JeSITeIbHOCTH 3HaHUSI 00
HUCTOPUHU PA3BUTHS
MOPCKOM OHOJIOTHH Ha
Hansaem Bocroke, Bkiiazie
JAIbHEBOCTOYHBIX YUEHBIX
B HAYy4YHO-

pa3BUTHS MOPCKOU Ouooruu Ha J[anmpHeM
Bocroke

[1K -2.2 Ananmu3upyer BKJIaJ
JAJIbBHEBOCTOYHBIX YYEHBIX B HAYYHO-
HCCIIEN0BATEIBCKUI U HAYYHO-
IIPOU3BOJICTBEHHBIN TOTEHLINAJ CTPaHbI

Hay4HO-

I/ICCJ'Ie,HOBaTeJ'ILCKI/Iﬁ u

HpOHSBOI{CTBeHHLII;'I
MMOTCHIHAJI CTPaHbI

[1K -2.3 [InanupyeT u NpoBOIUT ydeOHbIE
3aHATHS, TPOGOPHUEHTATOHHYIO U
IPOCBETHTENBCKYIO PabOTy cpeau
o0yyJaronmxcs

KOI[ N HAMMCHOBAHUC MHAMWKATOpa
JOCTHXKCHUS KOMIICTCHIIUN

HanmeHoBaHue mmokazarest OlleHUBaHUS
(pe3ynbraTta 00y4YeHHs MO JUCIUILINHE)

[1K-2.1 JleMOHCTpHUpYET 3HAHHE
VCTOPHH Pa3BUTHUS MOPCKOU
ouonornu Ha /lansHeM BocToke

3HaeT UCTOPUIO Pa3BUTHUS MOPCKOM Ononoruu Ha [lanbHem
Boctoke

YMeeT npuMeHsITh 3HaHUS 00 UCTOPHH Pa3BUTHSI MOPCKOM
ouosornn Ha JlampHem BocToke

Brnazneer 3HaHUSAMU UCTOPUU PA3BUTH MOPCKOM OHMOTIOTHUU
Ha /lanpHem Boctoke

[1K-2.2 Ananu3upyeTt BKJIaj
JTaJIbHEBOCTOYHBIX YUEHBIX B HAY4YHO-
WCCIIEIOBATEIIbCKUI M HAYYHO-
MIPOU3BOACTBEHHBIN MOTEHIMAT
CTpaHbl

3HaeT JAaJIbHCBOCTOYHBIX y‘léHHX

YmMmeer AHAJIM3UPOBATHh BKJIAA AAJIbHCBOCTOYHBIX YYCHBIX B
Hay‘{HO'I/ICCJIeILOBaTeHLCKI/Iﬁ u Hay‘IHO'HpOI/BBOI[CTBeHHHﬁ
MNOTCHI WAl CTPAHbI

BnaneeT HaBBIKaMH aHaJIM3a BKJIada JAJJbHCBOCTOYHBIX
YUYCHBIX B HayIIHO-I/ICCJ'IGJIOBaTeJ'II)CKI/II\/’I M HAYy4YHO-
HpOI/ISBO,Z[CTBeHHHﬁ MOTCHIMAJI CTPAaHbI

1K -2.3 IInanupyer 1 NpOBOAUT
y4eOHbIE 3aHSTHS,
poOPHUEHTALIIOHHYIO U
MIPOCBETUTENIBCKYIO PabOTy cpeaun
o0OyJarmuxcs

3HaeT o MIaHUPOBAHUU U MPOBEICHUHU YICOHBIX 3aHATUH,
po(OPUEHTAIIMOHHON U TIPOCBETUTEILCKON paboTe cpeau
0o0ydJarmuxcs

YMeeT miaHupoBaTh U MPOBOJIUTH yUEOHBIE 3aHATHS,
poOPHUEHTALIIOHHYIO U IIPOCBETUTENLCKYIO padoTy cpenu
00yJaronmxcs

Brnageer HaBbIKaMU TIIAHUPOBAHUS U TIPOBEACHUS YI€OHBIX
3aHATUH, TPOGHOPUEHTAITMOHHON U TTPOCBETUTEIHCKOM
paboThI cpeu 00yUJarOITUXCSI




2. Tpyno€MKOCTh TUCITUIUIMHBI M BUJOB YUCOHBIX 3aHATUHN IO JUCITUTIIINHE

OOmas TPyA0EMKOCTh JUCIHHUIUIMHBI cocTaBiasieT 3 3auTHpie eauHuibl (108

aKaJCMHUYECKHX 4acOB).
(1 3aueTHas eIUHMIIA COOTBETCTBYET 36 aKaJeMUUECKHUM YacaMm)

Bugamu y4eOHBIX 3aHATHH W pabOThl OOydJaromerocs IO JUCHUIUIMHE
SIBJIIOTCSI:

O6o3HaueHme Bunas! yaeOHBIX 3aHATHI U paOOTH 00yJaromIerocs
Jlex Jlexnun
IIp [IpakTuueckue 3aHsITHs
CP CamocrosTensHas padoTa 00ydJaromerocs: B epro TEOPETHIECKOr0 00ydeHHS
KoHTposts CamocrosTensHas paboTa 00ydaromerocs u KOHTaKTHas pabora obyuaromierocs ¢
IIPENoAaBaTeIeM B IIEPHOA NPOMEXKYTOUHOH aTTecTaluu

CTpyKTypa TUCHUTIINHBI:

®dopma 00ydeHus1 — OUHasl.

KonndecTBo yacoB 1o BuaaM y4eOHbIX
3aHITHN ¥ pabOTHI 00yJaIOMIeToCs
= Dopmbl
Haumenosanue paszzuena 3 A .
Ne R S » © g MIPOMEXKYTOYHON
et S| 2 ks = boa & E* aTTecTalyuu
S
bd
1 Monyns |. Teopuu 4 i 4
POUCXOXKJICHHSI JKU3HU
Monyns Il. O ponn
o | MuHepaios B 9 i 6
¢dhopmupoBanum (aros, YO-1, YO-3, YO-
2 - 38 36
BHPYCOB, IPOTOKJIETOK 4, T11P-4, 11P-7
Monyns II.
3 [Ipennonaraemas cxema u 5 ) 6
NPUYHHBI BOSHUKHOBEHUS
MaTPUYHOI'0 MEXaHHU3Ma
HWroro: 18 - 16 - 38 36

. CTPYKTYPA U COAEPXKAHUE TEOPETUUYECKOMN YACTH KYPCA

JlekunonHnble 3ansiTus (18 vac.)

MOAYJIb 1. Teopun npoucxoxxaenus xu3um (4 yac.)
Tema 1. Beenenune. O0001eHHbIe TEOPUH MPOUCXO:KIeHN KU3HHU (1 yac.)

Tema 2. OcHoBHbIe Teopuu. Kirrouesbie 00001menus. (3 yac.)



Kputnueckuit 0630p Teopuii. JloctomHcTBa M HemocTaTku. KiroueBbie

0000IIIEHHS U KIIIOUEBBIE BOMPOCHI MO TEOPHUSIM MPOUCXOKICHUS KU3HU.

MOAVYJIb Il. O poaun mMunepanos B (opmupoBaHuu (paroB, BHPYCOB,
NMPOTOKJIETOK (9 yac.)

Paznea 1. Ilouemy anatur?

Tema 1. IIpeanoJio:kenne 1 000CHOBAHNE POJIM ANATUTA B BOSBHUKHOBEHHH
JTHK, 6e1x0oB, HyKJI€ONPOTEeU10B (2 4ac.)

Kpucrainoxumuyeckas XapaKTepUCTUKA amnaTura. O CXOJICTBE
PEHTIEHOCTPYKTYPHBIX MapaMeTPOB amaTuTa, MYPUHOBBIX U MUPUMHUIUHOBBIX Tap
OCHOBAHMM, HYKJIEMHOBBIX KHCIIOT U OEIKOB.

Tema 2. O BO3MOKHOCTH CMHTE3a 0€JIKOBBIX LeNel Ha anlaTUTe U
kapOonaranarure (3 4ac.)

PaccmaTpuBaroTcs yCciaoBUsS BO3MOKHOCTH TAKOTO CUHTE3A.

Paszgea 2. Kak B3auMOAeHCTBYIOT MHHEPAJIbHbI¢ KOMILICKCHI U IA30Bast
(paza.

Tema 1. O cunte3e IHK (2 yac.)

PaccmarpuBaercss Bo3moOxkHbIM MexaHu3m cuHte3a JHK Ha anatute B
COTIOCTABJIEHUHU C TAKOBBIM B KUBBIX KJIETKaX.

Tema 2. CTpykTypHOe HacjIele NPOTOKJIETOK OT MUHEPAJIbHBIX
KPHUCTALIIOB (2 yac).

PaccmaTpuBaeTcs BO3MOXKHOCTh MEXaHU3Ma TMOSBJICHUS B KJIETKaX MaKpOdProB,
dbochopunupoBaHHbIX OCITKOB M JAPYIMX COCIWHEHHM, a TaKXKe COXPaHCHUS B
METa0OJMYECKUX MYTAX KIETOK POJM U 3HAUYCHUS MPOTOHOB U DJICKTPOHOB, a TAKXKE
NPUYUH TIOSIBIICHUS CTPYKTYPHOM AacCCUMETPUU B MOJIEKyJlaX aMHUHOKHUCIOT H

YTJIEBOJIOB.

MOJVYJIb Ill. IIpeanosaraemasi cxema 1 NpUYMHbI BOSHUKHOBEHUSA
MATPUYHOr0 MexaHu3ma (5 uac.).

Tema 1. Kak u mouemy Jokaau3yrorcs ae@PekTbl B KPUCTALIAX, KaK



OCHOBA KM3HHU B Oyaymumx nporokJjerkax (1,5 gac.).

PaccmaTtpuBaroTcsi MeXaHU3Mbl BO3HUKHOBEHUS CTPaTU(UKALMOHHBIX 30H B
KpUCTaJlJIaX anaTUTa, Kak HacjaeIHUKOB nHpopmanuu s Bcex PHK.

Tema 2. @opmupoBaHKe MATPUYHOI0 MEXaHU3MAa B IpoTokJIeTKax (1,5
qac.)

PaccmaTpuBaercs BO3MOXHBIM MeXaHHW3M (OPMUPOBAHHMS C  y4acTUEM
munepanoB JIHK, PHK, GenkoBoro kommiekca, €ro 3amycka B MOMEHT IOSIBJICHUS
BO/ABI Ha 3emie, ponb Oyaymeidl amuboanwi-TPHK-cunTeTassl B y3HaBaHuM
aMmuHOkucIoT U QopmupoBanusi TPHK ¢ aHTHKOIOHOM MNpenoKEHHBIM STUM
dbepmenTom, HezaBucuMo oT cTpykTypbl PHK. PaccmaTpuBaercst mocienoBaTebHOE
nosiBieHne B Je(EeKTHOM yacTu amaTturta, 1o Mepe HakoruieHus aedexra, JTHK c
TPHK, pPHK 1 MPHK.

Tema 3. OTBeTbl HA OCHOBHBIC BONPOCHI NMPOMCXOKICHUS KU3HHM U 4YTO
ciaeAyeT M3 NPENI0KEHHOH TEeOpPHUHM IJIsi O0bSICHEHHMs NPOUCXOKICHHUS He(TH,
T'YMHHOBBIX KHCJIOT, 2 TAKKe 0y1yLiero moTeHiuaJia ;KuBbIx cucrem (2 yac.)

Jlanbl OTBETHI Ha OCHOBHBIE BONPOCHI HE OOBSACHSAEMBIE B TEOPUU
MIPOUCXOXKJICHUS KU3HH, B MOJIEKYJIIPHON OMONOrMU, OMOXUMHH, OMOTEXHOJIOTHH, a
TaKk)K€ BOINPOCHI, CBS3aHHbIE C TMOTEHIMAJIOM peOEHKa B CBSI3M C BPEMEHEM €ro

POXKICHUS (MECSII, TOM).

Il. CTPYKTYPA U COJEPXKAHUE MPAKTUYECKOM YACTH KYPCA U
CAMOCTOSATEJBHOU PABOTHBI
IpaxkTnueckue 3ansaTus (16 gac.)

3ansrue 1 Teopuu npoucxoxxaeHus Ku3Hu (2 yac.)

3ansaTue 2 benku, nUnuabl, yrieBobl, HYKJIEHHOBBIE KUCIOTHL. KieTka kak
KUJKUN KpucTas (4 yac.)

3ansTue 3 MaTpuuHblii MexaHu3M cuHTe3a Oenka (2 yac.)

3anstue 4 [IpoucxoxaeHne dyKapuOoTUIECKON KICTKH U €€ KOMIIOHEHTOB (2

Jac.)



3ansaTre S Munepanisl U ropHbie MOpoibl (4 yac.)

3austue 6 O600meHNE MaTepraa AUCITUIUIMHGI (2 Jac.)

I1l. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSITEJIBHON
PABOTbBI OBYYAIOLIIUXCHA

VY4eOHO-MEeTOINYECKOE oOecrnieueHue CaMOCTOSITENILHOM padoThI
oOyuyaromuxcs Mo JUCHUIUIMHE BKIIIOYAET B ceOs:

- MJIaH-TpaUK BHIIOJHEHUS] CAMOCTOSITEIbHOW pabOThl MO AUCLMILIIMHE, B
TOM YHCJIE IPUMEPHBIE HOPMBI BPEMEHU Ha BBIINIOJHEHUE 10 KaXKI0MY 33JaHUIO;

- TpeOOBaHMS K  NPEICTaBICHUIO U  OPOPMIICHHIO  pE3yJIbTAaTOB
CaMOCTOATENbHON padOTHI;

- KPUTEPUU OLICHKHU BBINIOJIHEHUS CAMOCTOSITENIbHOU PaOOTHI.

Ilnan-rpaduk BbINOJHEHHUS CAMOCTOSATEIbHON PadOThI 0 JMCHUILIIMHE
«IIpoucxoxaeHue npo- u 3yKapuoT»

Bun IIpumepHbI€e
Ne dara/cpoxu . puMep
CaAMOCTOSITE/IbHOI | HOPMBbI BpeMeHH ®dopmMa KOHTPOJIA
n/n BBINIOJTHEHHUSA
padoThI HA BBINOJHEHHE
ITonroroska K Pabora Ha
1 B TeueHue npoxoxxaeHHs | MPaKTUYECKUM 24 wac MPaKTUYECKUX
TUCIIAILINHEI 3aHATASIM ’ 3aHSTHUSAX, YCTHBIC
OTBETEI
[ToaroroBka Cnaua pedepara B
pedepara HalevyaTaHHOM
2 B teuenue npoxoxaeHus 14 wac Buje. Jlokman ¢
JTUCILUATUINHBI ) Npe3eHTaluren Ha
MPAKTUYECKUX
3aHATHAX
B Teuenue npoxoxnenus | Iloaroroska K
2 P a A 36 uac. DK3aMeH
IUCIIUILINHEI HK3aMEHY

CamocrosiTesibHasA padoTa CTYICHTA BKJIKOYACT:
1) moAroTOBKY K MPaKTHUYECKUM (CEMUHAPCKUM) 3aHATHSIM;
2) moAroTOBKY pedepara mo BHIOpaHHOM TeMe;
3) NOATrOTOBKY K 3K3aMEHY.
[Ipouecc MOATOTOBKM K MPAKTUYECKUM 3aHITHUSIM, MOATOTOBKU pedepara, a
TaK)Ke MOATOTOBKU K PK3aMEHY BKIIIOYAET OMOJMOTEYHYIO U JOMAIIHIOW padoTy C

y4eOHOM M HAyYHOMW JIUTEPATYpOr M KOHCIEKTOM Jiekiui. K cemuHapaM CTyIEeHTHI
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TOTOBATCS TO 3apaHee OOBSABICHHOM TEME M BBIJIAHHBIM BOIIPOCAM COTJIACHO
KAJICHJAPHO-TEMAaTUYECKOMY IUIaHy. Takke Ha NMPaKTUYECKUX 3AHSITHSAX CTYIEHTBI
caatoT pedeparsl, opopMIICHHbIC B HalleYaTaAHHOM BUJE, U MPEACTABIISIS €r0 B BUJE
Jokiana ¢ mpe3eHtanued. Kaxnaplil CTyIeHT TOTOBUT OJIWMH pedeparT Mo JaHHOU
mucuuruinHe.  Tembl  pedepaToB  ompenensercd CTyACHTaMH COBMECTHO €
npernojaBareneM. Tematuka pedepaToB TNpeacTaBieHa B paznuene «DoHIbI
OLICHOYHBIX CPEJICTBY.

[TopsI0K BBINONHEHUS CaMOCTOSITENBHON pabOThl JIOJKEH COOTBETCTBOBATH
KAJICHJAPHO-TEMAaTUYECKOMY TUIaHY JUCUUIUIMHBIL, B KOTOPOM YCTaHOBJIEHA
MOCJIEA0OBATEILHOCTh MPOBEACHUS MPAKTHUUYECKUX (CEMUHAPCKUX) 3aHITUH U
nabopartopHbix  paboT. KOHTpoiab  pe3ynbTaToB  CaMOCTOSITENIBHOM — paboThI

OCYUIECTBIISIETCS B XO/I€ IPAKTUYECKUX 3aHATUM, Ta0OpPATOPHBIX pabOT U IK3aMeHa.

TpeooBanus k opopmiaeHuro pedepara

Pedepar opopmisiercs nucbMeHHO M 3amuinaercs yctHo. O0bém noknana 5-7
CTpaHMIl HameyaTaHHoOro TekcTa, wmpudt Times New Roman, 14 keris,
BBIPABHMBAHHE TEKCTA IO IIMPUHE, MEXAYCTPOUHBIM MHTEpBAI 1,5 CTpOKH, OTCTYN
nepBoii crpoku 1,25 cm. Pedepar cocrouT u3 BBEICHHS, OCHOBHOM YacTH,
3aKJIIOUEHUSI U CHHUCKA JIUTEPaTyphbl, COACPKUT TUTYJIbHBIA JIUCT, OPOpMIIEHUE
KOTOpPOTO CTaHJApTHOE: Ha TUTYJbHOM JIUCT€ 0053aTEIbHO JOKHBI  OBITh
Ipe/CcTaBiICHbl Ha3BaHHe pedepara, (amuiaus, uMs, oT4yecTBO aBTopa. llocie
TUTYJIBHOTO JIMCTa 0OopMIIIeTCsl coJiepkaHue. Bce cTpaHulbl, KpOME TUTYJIBHOTO
JIMCTa, HYMEPYIOTCA.

3amuTa pedepaToB MPOXOAUT B BUAEC YCTHBIX JOKJIAJ0B C IMpE3EHTAIUEH.
BricTymiienne no pedepupyeMoil Teme He AOJKHO MpeBbIIaTh 15 MUHYT, 5 MUHYT
JIOTIOJTHUTEIBHO OTBOJUTCSI HA BOIIPOCHI IO TeMe. 3aiuTa pedepaToB OllEeHUBAETCS, B
NEPBYIO OYepelb, MO COACPKAHUIO, a TaKXKe MO0 OPOPMIICHHIO U TPEACTABICHUIO
IIPE3EHTAlliM, TPAaMOTHOCTH PEYM M IIOCJIEIOBATEIbHOCTH U3JIokeHusA. [lpn
MOJITOTOBKE TMPE3EHTAIMM CIIEAyeT Takke oOpaiarb BHUMAaHHE HA YHUTAEMOCTb

TEKCTa, COUCTACMOCTb LIBCTOB, OIpPpaHWMYCHHOC KOJIHNYCCTBO 00BEKTOB Ha cllauje.
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IlepBbIli cilaiii — 3TO TUTYJBHBIM, HA KOTOPOM YKa3bIBa€TCs Ha3BaHUE JOKJIAJA,

dbaMuiust, UMs1, OTYECTBO aBTOPA.

OcHoBHBIE TPEOOBAHUA K COAEPKAHUIO pedpepaTa

CTyneHT NOJKEH MCIONb30BaTh TOJIBKO TE€ MaTepualibl (HaydHbIE CTaThbH,
MOHOTrpaduu, 10codust), KOTOPbIE UMEIOT MPSIMOE OTHOLIEHHE K U30paHHON UM TEME.
He nomyckaroTcst OTCTpaHEHHBIE PACCyKICHUSA, HE CBSA3AHHBIE C AHAIM3UPYEMOM
npobsiemoil. Copepxanue pedepara TOIKHO OBITh KOHKPETHBIM, HCCIEIOBATHCA
JOJDKHA TOJNBKO OfHAa mpoOiema (IOIMyCKaeTcs HECKOJIbKO, TOJIBKO €CIU OHHU
B3aMMOCBs3aHbl). CTYIEHTYy HEO0OXOAMMO CTPOro MPHUAEPKUBATHCA  JIOTHUKU
U3JI0’KEHUsl (HayaTh C OIpENEICHHUs] W aHajiu3a MOHATUM, MEePeUTH K MOCTAaHOBKE
npoOJIeMBbl, MPOAHAIM3UPOBATH MYTH €€ PEUIeHUS M CleJaTh COOTBETCTBYIOIINE

BI)IBOIIBI). Peq)epaT JOJDKCH 3aKaHYNBATHCA BBIBOJAaMM 110 TCMC.

ITopsinok cnaum pedepara U ero OLEHKA

Pedepar roroBuTcs cTyneHTaMH B TEUYEHHE CEMECTpa B  CPOKH,
YCTaHABJIMBAaE€Mbl€ IIPENOJABATENEM IO KOHKPETHOM JAMCLHUILIMHE, COIJIACHO
KaJICHIapHO-TEMaTUUYECKOMY IUJIaHy, M CHAaeTcsl MpernojaBaTello, BeAyLIeMY
JTUCHMIUIMHY, a TAKXKe 3allliaeTcs nepes ayIMTopueil Ha MPaKTUYECKOM 3aHSTHH.

[To pe3ynbraTam MpOBEPKHU CTYACHTY BBICTABIISIETCS OMPEAEIEHHOE KOJIUYECTBO
0aJI0B, KOTOpOE BXOAUT B 0Olee KOJIWYECTBO OaIOB CTyJeHTa, HAOpaHHBIX UM B
TeyeHue TpuMmectpa. Ilpm ounenke pedepata yUUTHIBAIOTCS COOTBETCTBHE
coJiep>KaHusi BHIOPAHHOW TeMe, YETKOCTb CTPYKTYpbl padOThl, yMEHUE padboTaTh C
HAyYHOW JHUTEpaTypod, yMEHHE CTaBUTh MpPOOJIEMYy M aHAJIU3UPOBATH €€, YMEHUE
JIOTUYECKUA MBICIIHTD, BIIaJIeHUE MPO(PEeCcCHOHATbHON TEPMUHOIOTUEH, TPAMOTHOCTD

HN3JI0KCHU.
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IV. KOHTPOJIb JOCTUXKEHWS IIEJIEM KYPCA

Kon OueHo4YHbIE CpeCTBA -
HAUMeHOBaHHe
/i Ay pasa A 06yaenus — NPOMEKYTOYHA
TeMbI IUCHUIUINHBI | KOMIIETEHIIN s aTTecTanus
- KOHTPOJIb
(3K3amMeH)
Momvms 1. Teopmy K21 SHact VO-1, VO3,
o OZP‘IZXO)K s Mg}fﬂ TK-2.2 yMeeT YO-4, TTP-4, TIP-
P A MK-2.3 7
BIIQJICCT
Momys Il Opom—|yepq  oHaCT YO-1,  V0-3,
2 p VK-2.2 yMeer VO-4, TIP-4, TIP- .
dhopmupoBanuu ¢Garos, VYcTHbI# onpoc
YK-2.3 7
BHPYCOB, IIPOTOKJIETOK BJIaAceT 10 BOIIPOCaM K
YK-2.1 3HACT JK3aMeHy
Monys 1. YK-2.2
[Ipeanonaraemas cxema |YK-2.3 ymeer VO-1, YO-3,
3 Y IPUYHUHBI YO-4, I1P-4, T1P-
BO3HUKHOBCHHSI [IK-2.1 S 7
MatpuyHOro mexanusma |[1K-2.2 s
I1K-2.3

TUIOBBIE ~ KOHTPOJIBHBIE ~ METOAUYECKHE  MATEPHUANIBI,  ONPEAEISAIOLINE
MPOLIETypbl OLICHUBAHUS 3HAHUM, a TaK)K€ KPUTEPUHU M TOKA3aTENIH, HEOOXOAUMbIE
JUISL OLICHKU 3HAHWM, yMEHMH, HaBBIKOB U XapaKTEPU3YIOIIHE dTarbl (POPMUPOBAHUS
KOMIIETEHLIU B MPOLECCE OCBOCHUS 00pa30BATENbHOM MPOTrpaMMBbl, MPEICTABICHBI

pas3acic «CDOH,Z[H OICHOYHBIX CPCACTB».

V. CIHCOK YYEBHOM JIUTEPATYPbBI W WH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEpaTypa
(3J71eKTPOHHBIE U MeYaTHbIE U31aHMSI)

1. EcekoB E.K. buomoruueckass ucropust 3emiau [DJIEKTpOHHBIM pecypc]:
yaeOnoe mocoobme/ E.K. EchbkoB. — DJNEKTpOH. TEKCTOBbIE HaHHBIE. — M.:
By3oBckoe oOpazoBanume, 2012. 462 c. C. 2227-8397/. Pexum pocryna:
http://www.iprbookshop.ru/9639.htmi2

2. Pobeprt Xeitzen. Mcropus 3emnn [ DIeKTPOHHBIN pecypc|: OT 3B€31HOM MbLIH

- k xwuBoi maHete. [lepseie 4 500 000 000 net / Xeitzen Pobepr. — DHEKTpOH.
13


http://www.iprbookshop.ru/9639.html2

TEeKCTOBbIE AaHHbIC. — M.: Anbninna [Tabaumep, AnpnuHa HOH-GukIH, 2016. 346 c.

978-5-91671-365-7. Pexxum noctyna: http://www.iprbookshop.ru/43625.html

3. Kanarun B.H. CoBpeMeHHas Hay4Has KapTHHa MHUpa: yueOHOe rmocoOue st

BYy30B/ Mockaa: Jloroc. 2014. 264 C. Pexum J0CTyna:

http://lib.dvfu.ru:8080/lib/item?id=chamo:741469&theme=FEFU

JlonmosHuTeIbHAA JIMTEPATypPa
(meyaTHbIE U YJIEKTPOHHbIE U3IAHMS)
1. Kostetsky E.Ya. How life originated. Successes of life sciences. Publishing

house: Vladivostok. 2010. N2. P. 38-68

2. Kostetskii E.Ya. How life originated. The theory of the emergence of
protocells and their structural components. Part 1 Herald of the Pacific State
University of Economics. 2008. Ne 1. P. 79-101.

3. Kostetsky E.Ya. How life originated. The theory of the emergence of
protocells and their structural components. Part 2 Herald of the Pacific State
University of Economics. 2008. Ne 2. P. 86-104.

4. Tyukavkin, N.A., Baukov Yu.l.,, Zurabyan S.E. Bioorganic Chemistry:
Textbook. for students honey. Universities/ Moscow: GEOTAR-Media, 2011. 411 P.

5. Biological chemistry/ (IBP Filippovich, NI Kovalevskaya, GA
Sevastyanova, etc.); Ed. N.I. Kovalevskaya. M.: Information Center "Academy",
2008. 256s.

6. Jlsmesckas H.B. buoxummss u wmosekynspHas Ouoyorus: ydeOHO-
MGTOI[I/I‘-ICCI(I/Iﬁ KOMILJIICKC (I[J'I}I CTYICHTOB, 06yqafom1/1xc;1 110 CIICIHUAJIBbHOCTU
"buonorus")/ I'opuo-Anraiick: PUO T'AT'Y, 2009. 94 c.

Pesxxum noctyna: http://window.edu.ru/resource/459/72459

IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHII U MPOrPAMMHOI0 00eceYeHus!
[Ipu ocymiecTBIeHUH 00pPa30BATEIBHOTO MPOIECCa CTYJECHTHI HUCIOJB3YIOT
nporpamMmmHoe obecrnieuenue: Microsoft Office (Access, Excel, PowerPoint, Word u T.
1), JIEKTpOHHBIE pecypchl caiita JIBDY, Briatouas 9b6C [IBOY.

IIpogeccnonanbubie 0a3bl JaHHBIX M HH(POPMALMOHHbIE
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CIIpaBOYHbLIC CUCTEMbI

1. baza manHbIx Scopus http://www.scopus.com/home.url

2. baza nauaeix Web of Science http://apps.webofknowledge.com/

VI. METOAUYECKHUE YKA3AHUSA IO OCBOEHUIO JUCHUIIJINHBI

B mponecce m3ydenus nucuuiuinHbel «lIpoucxokIeHHE NMpO- U IYKAPHUOT»
IIPEAYCMOTPEHBI CIEAYIOIIME METOAbl M CPEICTBA OCBOCHMS NIPEAMETA: JIEKIIMS,
CEMHHAp, CAMOCTOATEIbHAs paboTa CTYJCHTOB.

Jlexkuun

JlekuMsi — OCHOBHasl akTHBHAsl (hOpMa ayJUTOPHBIX 3aHATHH, Pa3bsICHEHUS
OCHOBOIIOJIAralolMX TEOPETUUYECKUX pa3/ieJoB OMOXUMHUM, KOTOpas MIpeanojiaraet
WHTEHCUBHYIO YMCTBEHHYIO JAESTENbHOCTh CTYA€HTA M OCOOEHHO CIIOXHA I
CTYIEHTOB IIepBOro Kypca. JIekuus HOCHUT I03HABATENIbHBIM, PAa3BUBAIOIINM,
BOCIIMUTATENBHBIN U OPTaHU3YIOIIUNA XapakTep. KOHCIEKT JIEKIui TOMOTAET YCBOUTD
TEOPETUYECKUM  MaTepuan JucHUIUIMHBL.  [lpu  cioymanum  snexuuu  Hazmo
KOHCIIEKTUPOBATh €€ pyOpHKaI1I0, TEPMUHOJIOTHIO, KIIOUYEBBIE CI0BA, ONPEIEICHHUS,
bopmybl, rpaduueckue cxembl. KOHCIEKT SBIIIETCS MOJE3HBIM, KOTJIa OH MUILETCS
CaMHM CTyJIE€HTOM. MOXHO pa3pabdoTaTh COOCTBEHHYIO CXEMY COKpAIIECHHS CIIOB.
HasBanue Tem, naparpaoB MOKHO BBIICNIATH LIBETHBIMA MAPKEPAMHU.

[Ipu nomamHel paboTe C KOHCIEKTOM JIEKIMM HE0OXOAUMO HCIIOIb30BaTh
OCHOBHOM YYEOHMK U JOMOJHUTENIbHYIO JIUTEPATypPy, KOTOPhIE PEKOMEHOBAHBI I10
TaHHOM mucuuruiiHe. IMEHHO Takasi cepbe3Has padoTa CTyJEHTa C JIEKIMOHHBIM
MaTepUAJIOM ITO3BOJIAET JOCTUYb EMY YCIIEXOB B OBJIAJICHUA HOBBIMU 3HAHUSIMU.

JUis WITIoCTpallMi  CIOBECHOM HMH(OpMAalMKd NPUMEHSIOTCS Mpe3eHTalHH,

TaOJINIIBI, CXEMBI.

IIpakTnyeckue 3aHATUSA
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Cemunappl. CeMHHap — KOJUIEKTHBHAsA (hOpMa PacCMOTPEHHUS U 3aKPEIUICHUS
yueOHOoro Marepuana. CemMuHapbl SBISIOTCS OJHHMM W3 BHUAOB IPAKTHYECKUX
3aHATUHN, IPEIHA3HAYEHHBIX JJIs1 YIIIyOJIEHHOTO U3Y4YEeHUsI IUCHUIUIMHBI, IPOBOAATCS
B MHTEPAKTUBHOM pexuMe. Ha 3aHsaTHsAX 10 TeMe ceMuHapa paz0uparoTcs BOIpPOCHI,
U 3aTeéM BMECTE C [pernojaBaTelieM IPOBOJUTCS HUX OOCYKIEHUE, KOTOpOE
HAIpPaBJICHO Ha 3aKpeIICHHE MaTepuana, OpMUPOBAHUE HABBIKOB BECTU MOJIEMHUKY,
pa3BUTHE CAMOCTOSITEIbBHOCTH M KPUTUYHOCTH MBIIIJICHHUsS, HAa CIIOCOOHOCTD
CTYACHTOB  OpUEHTHpPOBATbCS B  OOJBIIMX  HHPOPMAIMOHHBIX  MOTOKAaX,
BbIpa0aThIBaTh M OTCTAaWBATh COOCTBEHHYIO MMO3MIMIO MO MPOOJIEMHBIM BOIPOCaM
y4eOHOUM TUCITUTIITUHBI.

CrynaeHTsl Ha MNEPBOM 3aHIATHUM 3HAKOMATCA C TEMaMd M BOIPOCAMHU
CEMHUHApOB, ONpeNestoT TeMbl pedepatoB. Tembl pedepaToB mpeasiaraoTcs
IpernoAaBaTesieM, CTYJEHT TaKXKe MOXKET BBIOpaTb TEMYy CaMOCTOSITENIBHO U
coryiacoBaTh €€ ¢ npernogaBateneM. Ilo Bcem BompocaM HEOOXOAMMO MpOpabOTaTh
COOTBETCTBYIOIIUNA MaTepHasl U3 PEKOMEHJOBAHHOM JIUTEPATypbl U JUTEPATYPHBIX
uctouyHukoB. [locne coobiieHus mpenonaBateiab U CTYJAEHTHI 3a7alOT BOIPOCHl U
BBICTYIAIOT C JIOMOJHEHUsIMU U KOMMeHTapusiMu. [IpencraBnenue pedepara B Buje
JIOKJIaJia C MPE3EHTAMEH C NCIOJIb30BAHUEM MYJIbTUMEAUMHOTO 000pY10BaHUSI.

Jloksiag JoJKeH OBITh BBICTPOEH JIOTMYHO, MaTepuall HM3Jaraercsl LEJIbHO,
CBS3HO W MOCJEA0BATENIbHO, JeNatoTcs BbIBOABL. JKenarenbHo, YTOObI CTY€HT MOT
BBIPa3UTh CBOE MHEHUE 0 00Cyk1aeMoil mpolieme.

OTBeTbl Ha BOINPOCHI, BBICTYIUICHHS U AaKTUBHOCTh CTYJEHTOB Ha 3aHSITHH
OLICHUBAIOTCS TEKYIIEU OLIEHKOW.

[locne nmoxnana mpoBOAUTCS OOCYXXIEHUE C JTOTOJHEHUSIMH M TMOMpPaBKaMH.

OueHI/IBaeTCH KaK Ka4CCTBO AOKJIaaa, TaK U aKTHBHOCTb YYaCTHUKOB JUCKYCCHMU.

PexoMeHAalUM 110 CAMOCTOSITEIbHOM padoTe CTYACHTOB
CamocTosiTenbHas padoTa BKJIHOYAET OMOJIMOTEUHYIO WIIM JIOMAIIIHIOW padoTy

C y4ueOHOW JMTepaTypoll M KOHCIEKTOM JIEKIMH, MOJATOTOBKY K MPAKTHYECKUM
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3aHATUSAM, Ja0OpaTOPHBIM paboTaM U JK3aMEHy, a TaKKe H3Y4YeHHE OCHOBHBIX
UH(POPMAIIMOHHBIX CalTOB B ceTH MIHTepHET, CBSI3aHHBIX C BOIIPOCAMU JUCLUTIINHBI.

[Ipu opraHuzanMu CcaMOCTOATENBHOW pabOThl MPENoAaBaTeib JODKEH
YYUTBHIBATh YPOBEHb MOJATOTOBKM KAKJIOIO CTYJIEHTA W MPEABHUIETh TPYIHOCTH,
KOTOpbIE MOTYT BO3HHMKHYTHh IPU BBIIIOJIHEHUM CaMOCTOSITEIbHOM pabOTHL.
HekoTopble 3agaHusi MOTYT OCYIIECTBIISITBCA B TIpymie (Hampumep, MOATOTOBKA
JOKJana MU IPE3CHTAlMH [0 OJHOM TEME MOTYT JAEJIaThb HECKOJIBKO CTYACHTOB C
pasaesieHneM CBOMX O0S3aHHOCTEHW — OIMH FOTOBUT HAyYHO-TEOPETUYECKYIO YacTh, a
BTOPOW MPOBOAUT aHaidu3 MNpakTUKH). [IOpSAOK BBINONHEHHS CaMOCTOSITEIbHON
palboTHI yyaiuecs ONpeaeIIoT CaMu.

KoHTponb pe3ynbTaToB CaMOCTOSTENBHON pabOThl OCYIIECTBISIETCS B XOJ€

IIPOBEICHUSI MPAKTUYECKUX 3aHATUN (CEMUHAPOB) U HK3aMEHa.

MeToanueckue yKazaHusi 1o padore ¢ JuTepaTypou

PaGoTa ¢ TEKCTOM HAy4HBIX KHUT M YYEOHHKOB COCTOMUT HE TOJBKO B
MPOUYTEHUU MaTepuasia, HEOOXOJAMMO TMPOBECTH AaHaINU3, CPaBHUTh H3JI0KEHUE
MaTepuaia B pa3HbIX UCTOYHUKAX, MOJA00paTh MaTepuan TakuM o0pa3oM, 4TOObI OH
packpeiBai Temy nokjiaaa. [IpoaHanu3upoBaHHBI MaTepuang KOHCHEKTUPYIOT, MPH
9TOM HaJ0 u30erarb MPOCTOTO TMEPENUChIBaHUA TEKCTOB 0€3 KaKuX-JI10o
KOMMEHTAPHUEB U aHAJIU3A.

[IpssMoe 3aMMCTBOBaHME TEKCTOB JAPYTHMX aBTOPOB B HayKe HE JIOMYyCKaeTCs,
OHO OIpeAeIsIeTcs KaK IJlaruaT U siBsieTcss HakazyeMbIM. LluTrupoBanre HEOOIbIINX
(dbparMeHToB (CO CCBHIIKOM Ha aBTOpa) JOMYCKAETCs, €CIU Hall0 MOJYEPKHYTh CTHIIb
WM CYIIHOCTh aBTOPCKOTO OMpPEAENICHUs, HO 3JIOYMOTPEOATh UyKUMHU TEKCTaMU

HCIIB34.
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Vil. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JIUCIUIIJINHBI

1. HoyTtOyk, MyIbTUMETUNHHBIN TPOCKTOP
2. CxeMmbl, WUIIOCTPUPYIOIIUE TEOPUI0 BO3HUKHOBEHHUS MPOTOKIETOK M HUX
CTPYKTYpHBIX KoMroHeHTOB (Kocternkuit, 2008)

3. WnmocTpayi XUMHYECKUX CTPYKTYP U CBOMCTB OMOJIOTHYECKUX MOJIEKYII

Vill. ®OHJAbl OHEHOYHBIX CPEJICTB

Jlns nucturumuabl «[IponcxokaeHre po- U 3YKapHOT» UCTIONb3YIOTCS
CJICAYIOIIHNE OILICHOYHBIE CPEACTBA:
YcTHBIN onpoc:
1. CobecenoBanue (YO-1)
2. IpesenTarnus / cooduienue (YO-3)
3. Mucnyt (YO-4)
[TucbmeHHbIC PAOOTHI:
1. Pedepar (I1P-4)
2. Koncnekr (ITP-7)

YcrHbii onpoc

YCTHBIA OIIPOC MO3BOJAET OLEHUTHh 3HAHUS M KPYro3op CTyAEHTa, YMEHHUE
JIOTUYECKH TMOCTPOUTH OTBET, BIIAJICHUE MOHOJIOTMYECKOW PpEYbD M  HWHBIE
KOMMYHHKAaTUBHbBIE HABBIKU.

OOyuatomias pyHKITUS COCTOUT B BBISIBIICHUU JETaJIel, KOTOPHIE TI0 KAaKUM-TO
NPUYMHAM OKa3aJIMCh HEIOCTATOYHO OCMBICIEHHBIMU B XOJ€ Y4E€OHBIX 3aHATHHA U
IIPA TIOATOTOBKE K 3a4€TYy.

CoOecenoBannie (YO-1) — cpencTtBO KOHTpOJIS, OPraHM30BaHHOE Kak
cnenuanbHas Oecena mpernogaBaTedss ¢ OOYYarONIMMCS Ha TEMbI, CBSI3aHHBIE C

M3y4yaeMOW JHUCIUIUIMHOM, M pPacCUMTAHHOE Ha BbISICHEHHE O0beMa 3HAHUM
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00y4YaroIerocs 1mo OnpeaeIeHHOMY pa3zieiy, TeMe, mpodieMe U T.11.

[TpesenTanmst / coobmenne (YO-3) — MpPOAYKT CaMOCTOSTEILHOW pPadOTHI
o0ydJaromerocsi, NPEJACTABIAIONMNA  cO00M  MyOJIMYHOE  BBICTYIUICHHE  TI0
NPEJCTABIICHUIO TIOJIYYCHHBIX PE3yJIbTATOB PEIICHHsS ONpeeieHHOH y4eOHO-
NPaKTUYCCKOM, YIeOHO-UCCIIEIOBATCILCKOM UITH HAYYHON TEMBI.

Hucnyr (YO-4) — OLEHOYHOE CPEACTBO, TO3BOJISIONICE BKJIFOYUTH
00ydJaromuxcs B MpoIiecc 00CYKICHHS CIIOPHOTO BOIIPOCA, MPOOIEMBI M OLEHUTh HX

YMCHHUC apIr'YMCHTHPOBATDH CO6CTB€HHYI-O TOYKY 3pCHHA.

IIucsMenHbIe padoTHI

[lucbMeHHBIA OTBET MPUYYaeT K TOYHOCTH, JIAKOHUYHOCTH, CBSI3HOCTHU
W3II0KeHHS MBICTH. [[ncbMeHHasi MpoBEpKa UCIIOIB3YETCs BO BCEX BUAAX KOHTPOJISA U
OCYIIECTBIISIETCS KaK B ayJIMTOPHOM, TaK U BO BHEAYAUTOPHOM padoTe.

Pedepar (IIP-4) — mOpOAYKT CaMOCTOATEIbHOW padOThI O00YYArOIIErocs,
MIPEACTABIISIONINN COO0N KpaTKoe H3JI0KEHWE B MUCHMEHHOM BWJIE TOJYyYEHHBIX
pE3yJIbTAaTOB  TEOPETUYECKOTO  aHaju3a OMNpeAesieHHONW HaydyHou (ydeOHo-
WCCJICIOBATEILCKOM) TEMBI, T/ aBTOP PACKPBIBAECT CYTh HCCIEAYEMOW MPOOIEMBI,
MPUBOIUT PA3IUYHBIC TOUKHU 3PEHUS, a TAK)KE COOCTBEHHBIE B3TJISIbI HA HEE.

Koncnekr (ITP-7) — mpoayKT caMOCTOSITeIbHON paboThl 00ydaromierocs,

0Tpa>1<a101111/1ﬁ OCHOBHBIC UACHU 3acnymaHH0171 JICKIINH, COO6HICHI/I$I U T.AO.

OueHouHbIe CpeACTBA ISl TEKYIIEH aTTecTAlNU

Tekymas arrectanus CTYJ€HTOB MO JUCHUIUIMHE MPOBOJUTCA B COOTBETCTBUU
C JIOKaJIbHBIMU HOpMAaTHUBHBIMU akTamu JIBOY u siBisieTcst 00s3aTENbHON.

Tekymias arrectanus TPOBOAUTCS B (POpME KOHTPOJIBHBIX MEPOIPHUATHIA
(cobecenoBaHusi, TMpE3CHTAIMH, JUCIyTa) IO  OIEHUBAHHIO  (PAKTUUECKHX
pe3ynabTaTOB O0YyUEHHUSI CTYAEHTOB M OCYILECTBIIAECTCS BEAYIIUM MPENO1aBATEIEM.

OObeKTaMu OIIEHUBAHUS BBICTYNAIOT:

— yueOHas JUCHUIUIMHA (AKTUBHOCTh HA 3aHATHUSAX, CBOEBPEMEHHOCTh
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BBIIIOJIHEHHS PA3JIMYHBIX BUJOB 3a/IaHHM, MMOCEIIAEMOCTh BCEX BHUJAOB 3aHATHH IO
aTTECTyEMOM JUCHUILINHE);

— CTEIICHb YCBOEHUS TEOPETUYECKUX 3HAHNM;

— YPOBEHb OBJIAJICHUS PAKTHYECKUMHU YMEHUSIMU U HaBBIKAMHM 110 BCEM BUAaM
y4eOHOM paboTHI;

— pe3yJbTaThl CAaMOCTOSITENIBHON paOOThI.

CocraBnsieTcss  KaJ€HAApPHBIM IUIAH  KOHTPOJBHBIX  MEPONPHUATHH  TIO
muciuminHe. OlleHKa MOCEUIaeMOCTH, AKTUBHOCTU OOYYarOIIMXCS Ha 3aHATUSX,
CBOEBPEMEHHOCTh BBINIOJHEHUSI PAa3JIMYHbIX BUAOB 3aJaHUN BENETCSA HA OCHOBE

KypHaJIa, KOTOPBIN BEAET MPENOJABATENb B TEYEHHE yUEOHOIO CEMECTpA.

Kpurepuu ouenku pedepara

OrieHka 5 CTaBUTCS, €CJIM BBITIOJIHEHBI BCE TPeOOBaHUS K HAITMCAHUIO U 3aIlUTE
pedepara: obo3HaueHa MpodiieMa U 000CHOBaHA €€ aKTyalbHOCTh, CACIaH KpaTKUH
aHaIM3 PA3UYHBIX TOUYEK 3PEHUS HA pacCcMaTpPUBAEMYyIO MPOOJEMy M JIOTUYHO
U3JI0)KEHAa COOCTBEHHasi TMO3UIMs, CGHOPMYJIUPOBAHBI BBIBOJBI, T€Ma PACKPHITA
MOJIHOCTBIO, BBIIEPKAH 00bEM, COOIOIeHBI TPEOOBaHUS K BHEITHEMY O(OPMIICHUIO,
JTaHBI PABUIILHBIE OTBETHI HA JIOTIOJTHUTEIILHBIE BOTIPOCHI.

Ouenka 4 — ocHOBHBIE TpeOOBaHUA K pedepary U ero 3aluTe BbIIOJHEHBI, HO
IIpU 3TOM JOMYIIEHbI HENOYETHI. B 4aCTHOCTH, UMEIOTCSI HETOYHOCTH B M3JI0KEHUH
MaTepuala; OTCYTCTBYET JIOTHYECKas TOCJIEIOBATEIbHOCTL B CYXKICHMSIX; HE
BbIZICp)KaH 00BEM  pedepara; wuMerOTCS  ymymieHus B oQopmiieHWH; Ha
JIOTIOJTHUTEIHHBIC BOMTPOCHI TIPH 3AIIUTE JAHBI HETIOJTHBIC OTBETHI.

Ouenka 3 — WMEIOTCS CYIIECTBEHHBbIC OTCTYIUICHHUS OT TpeOOBaHUU K
pebepupoBannio. B yacTHOCTM: TeMa OCBEIIEHA JIMIIb YaCTUYHO; JOMYIICHBI
(dhaxkTHyeckue omuOKHU B cofepkaHuu pedepaTa Uiv MpU OTBETE HA JOTIOJTHUTEIHHBIC
BOIIPOCKI; BO BPEMs 3aIIUThl OTCYTCTBYET BBIBO/I.

Onenka 2 — tema pedepara HE pacKpbiTa, OOHAPYKHUBAETCS CYIIECTBEHHOE

HEMOHUMaHue po0eMbl TU00 pedepar CTyACHTOM He MPEACTABIIEH.
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Tembl pepepaToB

OHpCI[eHHeTCﬂ CTyACHTaMU COBMCCTHO C BCAYIIUM IIPCIIOAaABATCIICM.

Kpurepun oieHKH yCTHOTO 0TBETA

«5 6ayI0B» BBICTABIAETCS CTYIEHTY, €CJIM OH Ha 00Cy’KJaeMble BOIIPOCHI JAeT
IpaBUJIbHBIE OTBETHI, KOTOPBIE OTINYAETCS TJIyOMHOW U MOJHOTOM PACKPBITHS TEMBI,
YMEET Jie]aTh BbIBOJbI U 0000IIEHHUS, 1aBaTh apryMEHTUPOBAaHHbIE OTBETHI, KOTOPBIE
JIOTUYHBI U MOCJIEI0BATEIbHBI.

«4 Oanya» BBICTABIIAETCA CTYIEHTY, €CJIU OH Ha 00CYX/1aeMbI€ BOIIPOCHI JAET
IPAaBUIbHBIE OTBETHI, KOTOPbIE OTJIMYAECTCS TITyOUHOM M MOJHOTON PacKpbITUS TEMBIL,
YMEET JieNlaTh BBIBOJABI M O0OOLIEHUS, OJHAKO JOIYCKAeTCS OJHY-IBE OIIMOKH B
OTBETaXx.

«3 0Oamna» BBICTABIAETCS CTYACHTY, €CIM OH Ha 00CYyXAaeMble BOIPOCHI 1aeT
OTBETHI, KOTOPBIE HEAOCTATOYHO IOJHO €r0 PacKpbIBAIOT, OTCYTCTBYET JIOTUYECKOE
NOCTPOEHHUE OTBETA, I0MYCKAET HECKOJIBKO OIINOOK.

«2 Gamna» BBICTABISETCS CTYACHTY, €CJIM OH Ha 00CYyXAaeMble BOIPOCHI J1AeT
OTBETHI, KOTOPHIE MTOKA3bIBAKOT, YTO HE BIJIAJEET MAaTEPUAIOM TEMBI, HE MOXKET J1aTh
JaBaTb apryMEHTHUPOBAHHBIE OTBETHI, JOMYCKAIOTCSd CEpPhE3HbIE OIIMOKH B

COACPKaHNU OTBCTA.

OueHoYHbIE CPeCTBA ISl IPOMEKYTOYHOM aTTecTAluN
[IpomexxyTouHasi artectanusi CTyJIeHTOB no aucuuiuinHe «lIpoucxoxneHue
Mpo- W  JYKapuoT»  NOPOBOAUTCA B  COOTBETCTBUH C  JIOKAJIbHBIMHU
HOpMaTUBHBIMH akTamMu JIBOY u sBmsercs obs3arenbHOi. Dopma OTYETHOCTH IO
TUCIMIUIHE — 9K3aMeH (1-i Kypc, BECEHHUH ceMecTp). DK3aMeH IO JAUCHHUILIMHE

BKJIIOYAET OTBETHI HA 2 BOIPOCA.

Meroanyeckue yKka3aHus I0 ¢ade IK3aMeHa
DK3aMeH TMpUHUMAETCs BeAylIMM ImpenojaBateneM. I[lpu  Gombiiom

KOJHMYCCTBC I'PYIIIT Y OAHOI'O IPEIIoaaBaTCiisd UIH IIPpU OO0JIBIION YMCIICHHOCTH ITOTOKA
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0 PACMOPSKEHUIO 3aBEAYIOLIEro Kageapoil (3aMecTUTeNsl TUupeKTopa mo yueOHou u
BOCITUTATEIBLHOW paboTe) MOMyCKaeTCs MPHUBJICUYCHHE B IIOMOIIL BEAYIIEMY
MpernojiaBatesito Jpyrux mnpenogaBateneil. B mepByro ouepeab NpUBIEKAIOTCA
MPETNo/IaBaTesid, KOTOPhIE MPOBOJWIN JTAOOPATOPHBIE 3aHATHS IO JUCIUIUIMHE B
rpynmnax.

B uCKIIIOUHUTENBHBIX ClIy4asiX, MO COTJIACOBAHUIO C 3aMECTHUTENIEM JAUPEKTOpa
[xomel M0 y4eOHOW M BOCHUTATENBHOW paboTe, 3aBemyronuii kadeapod uMeeT
MIPaBO MPHUHATH 3a4€T B OTCYTCTBUE BEYIIETO MPENOo aBaTesl.

Bo Bpems mpoBeneHHs 3K3aMEHAa CTYICHTBHI MOTYT IOJB30BaThCs padoueit
MPOTrPaMMON JTHUCIHMILIAHEI, a TaKXe C Pa3perieHus MPeroaBaTess, MPOBOISAIIETO
3a4eT, CMPABOYHOU JHUTEPATypOd M JPYTUMHU MOCOOMSIMU (yUeOHMKaMH, Y4COHBIMU

OCOOUSIMU, PEKOMEHI0BAaHHOM JIUTEPATYPOH U T.I1.).

Bomnpocsl k 3xk3aMeHy

1. OG6G30p Teopuit 1O  NPOMCXOXKICHHUIO KHU3HU:  CaMO3apOKJICHHUS,
nancnepmusi, Teopusi OnapuHa, abuoreHes u Jip.

2. KakoB BO3MOXHBIN MeXaHU3M (GOPMHUPOBAHUS PA3HOTO YUCIIA XPOMOCOM?

3. [IponcxoxaeHne 3yKapuOTHYECKOM KIIETKM M €€ KOMIIOHEHTOB. Teopus
cumbuoreneza  (A. [lumnep, K.C. Mepexkorckuii, Bb.M. Ko3zo-IlonsiHckui,
JI. Maprynuc). Teopus aBrorenesa. ['unoresa Eocyta.

4, [IpuBenute anamorum BO3MOXKHOTO MexaHu3ma cuHte3a HII Ha anatutute
C TIOMOIIEI0 KOH(POKATHHBIX TEKCTYP YePe3 CUHTE3 3yOOB U KOCTEH

d. OcHOBHBIE 3Talbl MNPOUCXOXKACHUSA HyKapuoT. lIpoucxoxaeHue sapa.
CuMOMOTEHHOE MPOUCXO0XKICHUE MUTOXOHIPUNA U XJIOPOILIACTOB.

6. KakoBa poibp MUHEpanoB B MpOLECCe BOSHUKHOBEHHUS )KU3HU?

1. Onpenenenue MuHepana. Tumbl CBSI3€ B CTPYKTypE MHUHEPAJIOB:
KOBaJICHTHAs, MOHHAs, METAJTNYECKasi, HOHHO-KOBAJICHTHAs! (TIPUMEPHI).

8. KakoB mpenmosiaraempiii  Me€XaHW3M CHHTE3a OPraHOMUHEPAIBHOIO
KOMILIEKCA Ha MaTPULIE MUHEPAJIOB.

9. YcToWunBOCTh  KpHCTaUIMYecKo pemeTku. [lonstue wu3zomopdusma,
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noymMophu3Ma, TOMEHHOTO n3oMopdu3mMa (IpruMephI).

10.  Yto BBI MOXETE CKa3aTh O BO3MOKHOCTH CHHTE3a OCHOBHBIX CTPYKTYPHBIX
KOMITOHEHTOB B KJIETKAX C TTOMOIIbI0 MUHEPATbHBIX MAaTPUIL?

11.  Mopdonorus munepanoB. Kpucramisl. [lonsatue sneMeHTapHON SYEHKH U
ee napameTpbl. MUHepaIbHbIE arperarsbl.

12.  KakoBo HaciencTBO MPOTOKIETOK OT MUHEPAJIBLHOTO KpUcTaia?

13. UYro Takoe merMaTHThl U KaKue MUHEpaIbl BXOASIT B COCTAB MErMATHTOB?
YT0 Takoe METacoOMaTH4YECKUE IIPOLIECCHI?

14. O cuHTe3e NPOTOKIETOK C MOMOILIBI0 MUHEPAJIOB 0€3 HapyLIEHUsS BTOPOTO
3aKOHA TEPMOJAMHAMUKHU

15. Iloyemy amatut OBUT MPEIJIOKEH B KaueCTBE MOJCIH JUIsI PACCMOTPEHHUS
IIPOUCXOKICHHUS )KU3HH HA 3emiie?

16. UYro Takoe Ouonorumyeckas acummerpus? Kak Bo3HUKIIa OuoOTHYEcKas
acUMMeETpHs?

17. [aiiTe XapakTepUCTUKY DJEMEHTApHOW SYEHKH amatuTa: TUMN SYEUKH,
pa3Mep 1o a u ¢, Habop (HOPMYIBHBIX €IUHHUII, UX PA3MEIICHUS B SUeHKe, MO3UIINH
IByX TUNIOB Ca-nondipoB U pochaTHBIX TPYIIIL.

18. Kak, rme m moyemy Ha KpUCTa/UIaxX amaTuTa BO3HHUKIA MH(POpPMATHBHAS
4acTh MATPUYHOTO MEXaHuU3Ma B BHUJE Je(hEKTOB KpUCTaUTMUeckoi pemetku? Yto
TaKoe CTpaTU(PUKALIMOHHBIE 30HbI B KPUCTAJUTMYECKON pereTke?

19. Ckonpko, TA€ W KaK pacmojiaraloTcs B SYCHKe TMapsl IMMypUH-
MAPUMUJIMHOBBIX OCHOBAaHUW M KaK 3TO MOXHO CBSI3aTh C BBIPOXKICHHOCTBIO
TeHEeTHYECKOr0 KOJIa M0 TPETbeMY HYKICOTU Y ?

20.  Tlouemy HapactaeT reteporeHHocTh B coctaBe JIHK ot caremnmurnoit JJHK
k npe-t/IHK, npe-p/IHK n nanee x npe-m/IHK?

21. O cunrese JJHK na amatute. Ilouemy JIHK wumeer muamerp 18A,
docdarupie Tpynmbl Mo Tepudepur Ierne, a OCHOBAHMS COCTOST TOJBKO W3
KOMILJIEMEHTAPHBIX ITYPUHOBBIX U TUPUMHUINMHOBBIX OCHOBAHUA?

22. Tlouemy 00KM T€HOB B OaKT€pHANbHBIX IUIa3MHUAAX HAIMpPaBICHBI APYT K

apyry?
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23. Uto oOmero B mpoleccax CUHTE3a IyPUHOBBIX W TUPUMHUIHHOBBIX
OCHOBAaHHH B KJIETKaX M CTPYKType MUHEpaia anmatuta. OOIue MOMEHTHI.

24.  Kak npowu3oiien nporece y3HaBanusi aMuHokucioTou ceoerd TPHK u nanee
kogorna MPHK na Rb?

25. Ha kakux MwuHepasaXx BO3MOXEH CHHTE3 OCJIKOBBIX IIeleil M Kak
dbopmupyercs HIT kommiekc?

26. I'me xomupyrotcst Oenku pubOCOM M Kak OHM cuHTe3upyrorca? OTkynaa
B3sIMCh mTiepBble Oenku Ha Rb? Kak wumer B oOmem Bujae cuHTe3 OCIKOB Ha
pubocome?

27. O cunre3e PHK Ha kapOoHaranatuTe u moueMy He Ha anaTure?

28. TloueMy cHUHTE3 OpPraHMYECKHX BEIIECTB (BUPYCHI, OAKTEPUU, IYKAPUOTHI,
He(TH, YTIM, TYMHHOBBIC KHCIIOTBI) INENI CXOMHBIMH TYTSIMH, HO C pa3HBIMHU
pe3yabraramu?

29. Ot GoJBIIOTO B3pPhIBA K COJTHEYHON CUCTEME

30. Kpucrammuieckre MUKPOOBI, 4TO 3TO TaKoe?
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