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L. Amnoranps:

Peneruxa niyuaer mexanusmvp HACJIC/ICTBCHHOCTH M H3MEHUHBOCTH JKHBBIX OPIAHHIMOB U SBIISCTCS
OJHON 13 OCHOBOTIONATAIOHX JIMCIIHIITH B CHCTEME OHONIOrHYECKOro obpaszonalims. Henwio aannoit
JAMCOAIUIHHLL spisiercs GopMHpoOBaHUE Y CTYACHTOB KOMILICKCHOIO HPCACTABICHHA KIACCHUCCKOIT H
MOICKYJIAPHOH  I'eHCTHKE, MOJICKYIAPHBIX  MeXalniMax NpaucHus W pealHialiie  reHeTHYCCKON
HH(GOpMAHH B npo- Y KAPHOTHUCCKUX KICTKAX. POJIH FEHETHUECKOH MIMEHUMBOCTH B PA3BUTHH
3A00NEBAHMI 11 BKCHIEPHMENTANILHLIX MO/XOJIAX,  HPHMCHACMBIX B TEHETHUCCKUX HCCIIE/IOBAHHSLX,
Hawnas mucrvimmna veobxomma AU YCBOCHHS B OyayiieM (yHaaMenTanisipix HPHKJIUHBIX
HATIPABICHHH B OHONOIHH, GHOMCITIH D] 1 OuoTexHoloruii.

2. Tpeboranus i HeXoqHbIM YPOBHAM SHAMMI I VMCHIH CTVICHTOR:

I{HCI(HHNHHEI 6&1'3311]}’6’['(.‘5 Ha 3HanmsIx, llpHOﬁ}')C'l'CHHbIX CTYJICHTaMK1 HUPH H3YYCHHHA TCOPETHUCCKHX
H METONHYECKHY OCHOR MOHCK},’HH[)HOﬁ W KJIeTOYHOM 6!’10[]01’1’“’1. Onoxum HH, MATCMaTHKH W CTATHCTHKH,

3. Hean y 3aaun AHCIHIIHALY:

Hentwo  nanwoit  muenmmmmng ABIsICTCS  hopmupoBaHHe Y CTYJIEHTOB  KOMIIECKCHOIO
MPEACTABICHUS KIACCHUCCKOR W MOJICKYJIAPHOIN FCHETHKE, MONCKYJAPHBIX MEXAHUMAX XPaneHus u
peaimsalnn reneruydeckoll wadopManun i HPO- 1 SYKAPUOTHUECKHX KIETKAX, PO I'CHETHUCCKON
M3MCHYHBOCTH B passitun  3aboieBanuii u IKCHEPAMCHTAIBHBIX - NOJX0/AX, HPUMEHSCMBIN 1
FEHCTHYECKUN HCCHEDBAHNSX,
3ajauel AMCUHIIIMILL ARIISCTCS
Osnakomiiete ¢TyseHTos ¢ ocHoRAMH KJIACCHYUCCKON 1 MOJCKYJIAPHON FeHETHKM, MCTON0M0MME]
PCHCTHYCCKUX IKCHEPHMEHTOB, a TaKKe DyHIAMCHTANLHBIMH | HPHKITQJHLIMY HOCTHIKE MMM YTOi
HAY KH.

Osuakomnenue cryrenTos ¢ Borpocamu 00IEH IeHETHKI, HaC/Ie/10BaHKS HPH3HAKOB [IPH MOHO-, /i~ 1
MONUTHOPUIHLIX CKPeNMBaHMsX. HHTONOTHYECKUMH OCHORAMH HACHEACTBEHHOCTH M XPOMOCOMHOI
TCOPHEH HacKCACTBEHHOCTH,

Osnakomnenue cryentor c BOIPOCAMH  TOHKOI'O CTPOEHUS ['eHOB. MOJICKYJISPHBIMH  MCXAMH3MAMU
HACJICHCTRCHHOCTH H U3MEHYHBOCTH Y TIPO- H 9¥Ka- PHOTHYECKMX OpIaHH3MOB, HPODIEMBI KICTOUHOMN H
TEHCTHYCCKOH HHKet it‘pl-i H, FTCHOMHWKH.

Osnakomiicnne cryacnTos ¢ BOTPOCaMK CBA3H ICHETHKH C JAPYTHMH GHONOIMUCCKITMY JACIHHITIEAMM,
4 TAKKE TOH Po/H. KOTOPYIO HI'PACT CCTOAHS “Ta Hayka B pasBHTHH OHOTEXHOJIOTHH, ME/MLIHDI,
CCIRCKOIO XO35HCTRA, OXPAHBI OKPYIKAIOLIEH CPCJIbl H CONUANBHBIX Cep KUIHIT OB1IecTRA,

3. TpeGosanmns k vporuio OCBOCHYIH COACDRAHNY TNCITHILIHHB]
[Mocne npoxomaenus IueHHIIMHL CTYJICHT HOIKEH:

IHATE!
- SAKOHOMEPHOCTH HAC/IEN0BAHUS IPHIHAKOR IPH MOHO-, /I~ H HOJHTHOPHHbIX
CRPELHMRAH KX,

- BHoNOTHYCCKIE OCHORD PAIMHOMKEHNS PACTECHHI H KHBOTHBIX:

- [JICTOUHBIC, XPOMOCOMHbIE, FEHHbBIE H MONCKY] APHEIC MEXAHM3MbI HACICICTBCHHOCTH:
- MEXAHH3MBI H3MEHUYHBOCTH TEHCTHYECKOI'O MarepHaia;

- JAKOHOMEPHOCTH OHTOTCHE3a:

~ OCHOBbLI TCHCTHKH YCTOREKA U €10 HACIICACTRCHHEIX sadosieBatuii;

= ICHCTHUCCKHE OCHOBLI COICKIHN:

= BOTIPOCHI SKOJIOTHHCCKOH W 0Ny IsuoHHoj FeHETHIH!

- SWIANH H BOSMOKHOCTH KICTOUHOM H FeHeTHUCCKOI] HHACHEPHH; TIPHHLATIBI
COBAARS TPAHCTEHHDIX PACTENHI M KHBOTHBIX, OCHOBHLIC HOJINOMBI TCHOTEPAITHI:
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YMETL:

- HNPOBOJHTL W al-!HJIH'SI-E}JOBa'I'b FCHETHYCCKMH IKCIHCPHMCHT,

- CBA3LIBATH JIAK LI FCHCTHKH ¢ AOCTHIRCHUSIMNT [MTOJIOI'HH, 6PIOJ101"H'-ICCKHX OCHOB

Pa3MHOMKECHIS pacTeHuii 1 KHBOTHBIN, OHTOI'CHE 4. IBOMOHHOHNON TCOPHH W CCeKIMH,
= CBA3LIBATEL 3HAHHWY FCHCTHKH ¢ 6PTO.\'!‘!MH(;‘ﬁ HYKIICHHOBRLIN KHCIIOT. M()JICI(_\.’JIHDHO?[ 61’10Jl()l'lﬂi.

MI’IKPOGHOHOTIIH. BHPYCOIOTHH | HMM)’IIOHOI'HH,

- HPHMCHSATL HOJIYYCHHBIC 3HAHHS B Hansueiien MPAKTHUYECKOH HACSITC/ILHOCTH.

BlIageTnh:

= DKCHCPHUMEHTAILHBIM Y MCTO/IaMH HPORCJICHIS MOJICKVISIDHO-TCHETHYEC KN X HCCHCIOBAHMI 1
CTATHCTHYCCKH MU MCTOJIAMH aHA/THIA JIAHHIX B pCHICHMH 3a/1ay CCHICKIMH, MCAMIIMHBI,

g SKOJIOIMM H 61—!0']‘(3){%!05!0””’].
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1L.1.5 pyrue Bujim ay N TOPHBIX
satstuii: Mojenmposanue
HIPOBOTO B3aUMOTCHCTRIY

_(KOMIILIOTCPHBI Tpenaskep) o

32
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3. 1nenmenitie omainue BataHus
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8. Jlpyrue veton n (POpMET 3ansTHit ¥+
9. @opma texyinero KOHTPOJs: Y eTHbiii
OIIpOC Ha cem HHape u TGC'I‘H}'}OBE!HHE

_ YMeHH#H o

10.Popma TPOMEINY]

OUHOI'O KOHTPOIS: 3 |

| THCLMEHIBIX KOHTPOMLHBIX 110 TeMaM |
J I L.®opma nrtorosoro KOHTpOIIS: j

—————

o — T

6. Memoodua dopmupoearis HIRO20601 Oueny

Pactipesienenye recos no (hopmam Korrrposns u onenkn

jki Bec tpopm,}

Bec dopatni

[ Bece wrorosnix

ARAICMHUYCCKON YCIeBueMoCTH

| Bec OHCHKH

TERYILETO KOHTPO.IS) HPOMEKRYTOHHOIO OLCHOK noceraeMocT
8 Pe3ybTHpYIOWeli | koHTpons B uroronol HPONMERKY TOUHLIX i,
OUCHKE TeKVIIero OlleHKE KOHTpOsICH B PE3YILTHPYIO
KOHTPONA NPONERYTO HOTO pesyALTHPYIOmIE et oueHK
| KOHTPOAs oueHKe HPOMEIKYT,
f MPOMEKRY TOHHOTO KoHTpoOneii u
| KOHTPOJI OUEHKH HTOr,
| K(m'rpmm B
PEYALTHPYIO
Hedl oueHke
HTOTOBOFO
e o L ) |l - KOUTPOIIn
B yueinoi Mit | mz2 M3 | M1 M2 M3
- paBoTLI/ROWTPOIS = SN S N . . e
Koutpombuas pasora | 0.5 - _m_‘_‘
Teer
e——— e g ] ] —] g
Rypeosas pasora S
‘ J!aﬁolga"roguu_e_;‘@om B
Mucemensnie nomainme
[sasaws
ece (pedepar HBHOI'O ThNa)
Verueti onpoc (cesiHapc.) !
Pedepar .
Bee peaynsripyioweii 0.5

OUEHKH TEKYLLETO KONTPOsIS
B UTOTORBIX OLeHKax
L HPOMERY 1. KOnTpONei]

Bec wrorosoli ouenxn 1-ra

HPOMEPE\‘}’T QYHOTrO KOHT})(’J.‘ISI

B PEsyabTupyIoeii ollence
fpomexyT. KoHtponeit
Bec wrororoii vuenxs 2-ro
HPOMEIKY TOUHOIO KOHTPOIA
B PESYNLTHPY OS] olence

| [IPOMEXRYT. KOHTpOIEii

Bec urorosoii ouenxn 3-ro
HPOMEKYTOMHOIO KOHTPOAS
B PE3YNLTHPYIONISH OUe e

HPOMERYT. KowTposed 1., n ‘

—
: Vuebusiii Mojya,




Bee pe.’;}z.nm@;ymuzeﬁ

OLEHKH HPOMEIKY IO HAIX
KOHTponeii B pesynTip,

| OLCHRE 110108, E{LHI'TPOIIH
1 AV PO

| Dsamen/zauer
! {omenka urorosoro

KOHTDO/Is) o

—_——

=
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7. Codepacanue QUCHUNIINIBY

74, Temamuuecruii naan (Pasdeqvr ducuunauns: U GHOBL 3GHAMNT) RO vHehHomy

iaauy:

E— ——— —

Hpakr, JeMI-
Beero tpder &

9] by !
Pasjiennt w remut uenmmimug Gacon

Painen 1. Bae
HCTOPHS redeTHKH

eneTury, Kparkas

Jlerig,
HACoB

3aHsiTH,
Hacon

Hapel,
Hacos

Tewma 1.1. Npeaver. nenn u 3aja4n

(R

FEHETHKI.

e i —— S
Lema 1.2, Kparxas HCTOPHS ICHETHKH,

Tema 1.3, CTpyKTypa 1 ocHOBHbIE

—

JlaGop.,
Hacon

Hpyrue |

BLALL

SAHETHH,
| dacos

—

HATPARICHHS COBPEMEHHON renertngn, |

Tema 1.4, MeTomi PCHETHHECKHX
| HCClICIOBaHHIT, - o
Pazien 2. 3avonn T Menpneas, evrn u _I
3HaveHue pabor. Bunng CRpeUIMBAHNL,

| Tuner BiauMOteiicTBYS renos o
Tema 2.1. 3akonw I, M CHJICHIS, CYTh 1

3HauCHHe paGoT,

Tema 2.2, Ty BiauMoeiicTamns

AILICHBHBIX 1 HCAILICTLHbIX renos.
Paznen 3. Marepnaasusie OCHORBLE
saciererbenuocra. Kierounni wmga,
Tema 3.1, Kierounoe CTpoeHne u
HacaeacTeennLii marepnan NPOKAPHOT W
AYKAPHOT.

Tema 3.2, Mosieky:spane ocHoBhT
Haclaeacrsemocty S
Tema 3.3, Crpykrypa reroma i pOKapHoOT 1

IYKAPHOT. S —
Tema 3.4, Buynin MEXAHMIMBLIL JKCIpeccH

enon, o |

Tema 3.5. IKieroumnii wur. Muros, Meiios, |

-

ramMcroreHes. (

Pazuen 4. lenerna nosa, Cueniiennoe
HacrenoBane, i'\“puccuﬂl'(mcp.

Temad. . Tupw ICHETHYECKOI'O '
OI'T].‘)CACJ]CI‘{HH 1oJa,
L——-——‘____,__. T, ——

T T ]




Tema 4.2. Hacire; J0BaKKC [IPH3HAKOR,
CUCILICHHBIX ¢ 110/10M. B
Tema 4.3, Cuennennoe HAC/ICHOBAHHE |
Kpoccunrosep. Hnronornyeckue

AOKazarenneTha,
mcns Buesauepuoe
| (Tt {BuTomazmar HYeCKOe) HacaeroBanue,
10\&1 1. Huronaa: SMATHYECKAs
HaCHu}ICTBCHHOC] . U{)H!!de npeie TaBIICHHS.
Tema 5.2. Ocosen {HOCTH reHETHYCCKOTD
MATCPHAIA HHTOMIAIMBL, OTIHYHe o
_XPOMOCOMHOH Hac.ie/icTRenEOCTH,
Pas,{cl:_ 6. M_smmmmom,. Myrarenes. _
Tema 6 'I‘Tpmm HBI H BHBI U3Menyn rsoaﬁ
Hphshakos. Heuacneacrasennag
HIMEHUHBOCTD.

Tema 6.2, Hac tejer B:.rmzm HIMEHYHBOCTD.
LK KIIdLCH(])HK'UU!ﬁ MYy Tauuii.

Tema 6.3, \/I\ rareres. Hacneactrennpie
O01e N,

Pazrenr 7. Fenernucexoe ;‘cap%‘—u—[ﬁ_)uﬂﬁaﬂﬂc.
Hpunopr HOUTPOCHI U TOOTHYecknX
U renerndeckny kapr. Guingccke
Kapr bi X_._]?O\I()LO\I
Ie\m—"f' vl l?uu.me mpmporsauue
Tewma bR . Ochosnbe NPHITHTL]
HOCTPOCHNS LH o0 HYCCKMY,
FCHCTHYCCK X 11 Prsuueckux kapr,
Paznesn 8. M__;yzunuum XPOMOcoM.
Tewma 8. 8.1.° Iuhm FeHHBIX MYyTanuii,
Tema 8.2, . XI)()‘\I()CU\!HHL nepempoum__ﬁ_i___"
Tema 8.3, chmnhn, MY TaltiH.
Pazien 9, Tene CHCTHRA YelioBeKa,
oo n cererus, 3axon Xapau-
l BaituGepra.

AEDER
Tcxm 9.1. ft:ucuu\a NCIOBCKA,

Tema 9.2, CHETHKA 1 YBOIOIUS, }Ipumb
 TEHO8: s L

| Tewa 9.3, Cenexin, 1

[ Tema 9 4. 3axon Xapum-BattnGepra n ero | :
SHAUCHHC JUISL 13y venus reHeTnyecknx
HPOLECCOB & 110my: ISLAAX.
Tenma 9.5, l'enertnucernii noJmmopdhusm g
fonyiswmax. Biewl, merom BbIsSIBIICHUS,

HOH}H}IC HACTOTH a/tjiesis




N l!?lC_;I?IIOBilf!Bﬂ H__ nx HpHMenenns,

Tema 10.1. Koomunan i THTI
Hac/leN0Ban 1y,

Tema 10.2, AY TOCOMHO-TOMHHANTH b1} THH
HacieoBanus.

Tewma 10.3. \\, rocomm)—;;efecc_‘ﬁ;u I Tu

Haciciosans,

{ Tema 10.4. X-cuenenm i THI
HACACHOBAHMN, o

| Tesa 10.5. Jleran BLITBLIE (b-a_i('j npm_ woo

MYIBTHOAK TOpHAILHOE HacjieloBalue,
i i, il S . SN

Pasgen 11, 3aboseranmsy YeI0OBCKA, .
nm;uureuomm,lii HOHCK accommuanymii, ’

| Tema 11.1. l'eneriueckue MOHOICHHELE 4 4 4

J 3aboneBanyg. ) | N
Tema 11.2, I'encriueckue 110; lre; l_nTjit\r a 4 4 4 ,
jgt}()g:_gnamm. k | I

Tema 11.3. Meroj AHAPHOCTHPOBaNNY. o 4
et TR0 Sl VGO B . o | . A
—— 2 o 7° TUCTHpOBaHuS, o

Tema 11,4, Homiorenosuni NOHCK 4 ! 4 4
acconmanait. luaiin HCCHeNoBanui i
[auu:nn JAHHBIY,

HTOTO

—_—

et YOS

7.2. Coaepaxame PA3IENI08 W TeM MeunminL:

Pasger 1. Benenye & renerury. Kparkas HCTOpHS reneTHkn

Tema 11. N PEAMET, e w 3agaun renerukn. l'eneruka - Hayka o sakomomepocrsy
RACHSACTBEHIOCTH 1 waMenuy BOCTH. e u 3aaun rederuin. Mecro renerigy p cHeTeMe Hayk.
Tema 1.2. Kparxas eropud renernkn. Cranornenne FCHCTHRN Kak Hayku, [lepuons KITACCHYeCKO
H MOJERYIsipol rereruiey. OCHOBOTIONOKHUKN Hayky,

Tema 1.3, Cipyrrypa i OcHOBIHBIC HaNIpaBIenns COBPEeMEeHHOI renernKn. Crpyxrypa COBPCMEHHOI
Peiiertnicn. Oymtavenrtanshas y MPHKIa/HAas rederuka, Ocnosupie HANPABICHUS. W 1epeneKkTyppy
COBPEMEHION reneTiic.

Tema 1.4, Mevoyn PeHeTHYeCKIX HeeaenoBanii, Uenernuecknit ananys — o01Hi npuHIME 1 OCHOBA
AT PCHICHIS  KORKPETHBIX pobnem  renerygy. Braan I, Menpens g CO3aHHe u  pasBuTHe
rEOpHIONOTTIeCKOMD ananmsa. Hurorenernyeckuis, MOJICKY I PHO-FeHETH e C K1
zml).'.‘ls[mmf!uu-f'l';z'r.fic*rnllccn';-i i, rencanor mueekuii, Ginstenospli MCTOb.

Pazpen 2. 3awomm T Mennens, cym, u nattenve pabor. Bujym crpemusannii, Tunpg
BIAUMOIeHersng renon

Tewa 2.1, 3aronwy I, Menesrs, CYTh W 3HawCHue pador., Fubpuaosnornueciuii MCTOJI KAK OCHOBA
CHETHHIECKOr 0 ananiia, [NeneTnyce kas cnmsonuia. Tparmia samnuen CKpemuBanmg,

Hepastit 2ako Menjiens (sakon CANHOOOPatHs nepsoro NOKROICHNS). MOKOrHGpH 0 CKperMBan e,
Bropolt saxon Mewneng (coornomenue no Fenoruiny w genorny). 3akon HHCTOTBI raver, Buin
CRPemHBanTil  (pennmpoknoe, BO3BparHoe, AHaM3Mpyonee). Homunuporanue BO3MOYKHOCTH
Yupasnenus nv. Venopus cobinoenus sakonon Meunjiens. Henonmoe AoMunuposanue. Hacnegopanue
HPH AMIHOPIIHOM CRpetmBanmy. Hesarsuenmoe HaciicaoBanue oraenbupIx Hap npusnakon. Uncnonere
COOTHOIENNS Ko THYyecTRa FaMeT. rudpuion pasnwix TEHOTHIOR W (heHOTHIOR. TpeThii 3akor Meunesg.
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Hil"s‘OJ’IC)!‘HLICCKHC OCHOBBI HEZABHCHMOrO KoMGH HHPOBaHus. gaKOHOMGpHOCTH TPH- 1 nozmrubpumoro
CKPCILMBAH S,

Tema 2.2, Ty BIHMOeHCTRIN alteannLIx 1y HCAWICHLHEBIX reHon. Pesynnrarm pacutenenng
IR JMrudpainom CKPCIIHBAHUK — OCHOBA 18 KOJIMHMECTBEHHOIO anan3a HPH B3aUMONEHCTBIM relos.
Turet B3anmoneiicrans renos. Kovmnemenrapuocrs, dnncras. JoMunanapii PCHCCCHBHBI HHeTas,
Homvepns. AlLiennblinie i HEWLICHBHBIC renpy Kysynsrushas u HERY MY s THBHAY MoTHMEpHS,
Slgstenne Tpaucrpeceny, Momdpuimpyionee AeHicTRIE Tenop, | 'CHI}I-M()),[H(]JH]\'E!'I‘Opbl. Inxanceps: u
cakiencepnr,

Pasjen 3. Marepnannupe OCHOBDI HACKENCTREHHOCTH, Koterounnyii yae,

Tema 3.1 Kaerounoe CIPOCHHE H  HACHCHCTREHNLI MATEPHAN Nporapuor wu IVKAPHOT,
Kommonenrer knerin. COACPIKAIMC HACACHCTREH B Marephan (sypo, MUTOXOIAPHE, XIOpOILIacTh ),
Ocobennocrn Crpociivia u ofwmas opranmsarnms HACICACTBEHHOTO MaTephasa HPOKapuoT u sykapuor,
SMHCOMBI W 113V IB],

Tema 3.2, Moureryrapunie OCHOBBI HACIE/ICTBEHHOCTH, Mostexy nsprbie ocrosw HACIeICTREHHOCTH,
Passurue UPCACTaBrennii o nacnexerrenuoi POI  u npunimnax CTPYRTYPHOM  opranusaiy
HYRICUHOBBIX K1CT0T. PaBoTy . Uapradepa u ero lpaBuJia.

PaGorTe! o CHPCACIACHNIO CTPYK ypur JIHK. npesuraraempre MOIEIH. Pemrcuoc*rpyrc'ryp:lmﬁ alaius u
MOACHE ABOHNOIH chimpanu JIHK Jik. Voreona " . Kpuka. JIHK - Kax nocurens wacnencrsenuoj
nugopvanny, C 'PocHIIC W (popmb Mosexyn JIHK, Ocobennocry CTPYKTYPbL, dynximii u suan PHIC.
Pelumkauns JHK, besku n depmentyr PeILkanmn.  ['enerrueckuii ko, Ocnosurie croiicria
Fenertnyeckoro koma: BBIPDOIKAEHHOCTE (M30bIT0UHOCTE). CHCTEMATHHHOCT D, HOMCXOYCTONIHBOC TS,
Kotuposanize AMHHOKHCIOT 1 tepMunapyionyie KOJOHbT.

Tema 3.3 Crpyerypa renova HPORAPHOT M SyRapuor.

Penom. Tenonmia, Crpyirypa HaCHeICTReH OO Matepuana npokapuor p SYKaproT. Passurue
HPCICTasennit o rene. Ocuoppne XAPAKTePHCTHKH reHa. Crpykrypa rena. Oneponnsii NPUHIMD
Opranusanmn renop y Hpokapuor. Mozanunoe CTPOCHHE TEHOB 9yKAPHOT. Dic301b] H HHTPOHLL.
Caolictaa renon. Kiaccudurarms reqop, Crpykryphag n PELYJISITOPHAS yacTu renog, Pacniosioncenne
FCHOB B Xposmocomvax, O IPOEHITE XpoMocon. Tenomepel,

Tema 3.4, Boapr i HEXAHUZMBL YKeNpeccHn renop, Dkcnpecenst reqos, Buawr sxenpecenn renop,
Tpanckpunmus UPOKAPHOTHYCCKHX 1 IYRAPHOTHYECKHX  KIIETKAX. Mosickyuspupie MEXaHU3MB]
TPAtCKpUIII, Ipomorop. 'l'cy.).\-uma'rop. Mexarmimp PHK-nponecenma. Craiicunr u e
MEXAHHIMDBL AL TCPHATHEH R CHNAHCHHT,  Mexannsmy Tpancisuny.  Crpoenne prOOCOMBL,
Mummanug. HIOHTALMS, TCPMUHALUS, CrapTosniit kojomH, AHTHKOJIOH, CTOI-K0(011. Oynkimn -PHK
Thatcnamm. Jiirenernyeckag HACJIeICTBEHHOC T,

Tema 3.5, Kaerounuri mHKgL. Muros, Meiios, Fasmerorvenes. /leneune Kaerkn. Knerounnii yug:
uirrepasa i vros, !])O}ll')."!)KH'i't‘JlhH()CTI; nepuoion. Murepkuues n HuTepsaint G1. S, G2. Muros
FAQBHBL Clocod nencyus Kheren, Masnr murosa, Hpyrue Buap jiesienns KJICTKH,

Obpazoranue i PAIBUTHE HOJIOBBIN KJIeTOK, Metios. bronoruyeckoe PFCHCTHYCCKOE sHaue e

Meliosa. Maverorenes Y KHBOTHBIX. OROTeHEs | crepMarorenes.

I
I

Pasaen 4. eneruxa noua. Cuenaennoe Hacde/loBanme, Kpucummnep

Tema 4.1, T TEHETIYCCROTO onpeeaenus noxa. buonorus nona Y PacTCHHil M KHMBOTHBIX,
[o:1080ii AnMopdusat. [lepsrunpie y BTOPHYHLIC 11010BbIe lipu3Haku. Xpomocomusrii u OavtanconwIit
MCXAHUIM  oupeiencHus nona, Pons yenonnii CPCIBL B OnpeseseHnn 13000 Honosas CTPYKTYpa
MOV s uii,

Tema 4.2, Hacietonanue HUPHSHAKOB, CHCILYCHHEBLY ¢ foaom. Hacnenoranye MPH3HAKOR, CHEIeH Ly
€ nosioM, Ocodennoctn CXEMATHYCCKOTO H300pasken s, Hapymeuns, CHEIICHIIBIC ¢ 1TOMOM.
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Tewa 4.3, Crienenmoe nacxeropanme y kpoccunrosep. uroaoruyecrye AOKAIATEALCTRY,
Cuciichie ipisnakos KpocchuroBep. Pacimenenne g NOTOMCTRE 1uGpHia 1py CLETIICHHOM
Hacnenoranun, Ocuognpe HONOXEHH  Xpomocomuoi TCOPHH  nacnencreennocry T, Moprana.
Uenernyeckoe JIOKa3aTeINRCTRO Kpocertrosepa. Busm Kpocenurosepa. Onpeesenme FPYITL crienenny,
Hoxammnaimsg reHa.

Pasnen §, Bresyteproe {umml.rlaar\-m'mtlecwoc) Hac/1enoRanne.

Tema 5.1, Hn'rou.fsmMa'mtiecmﬂ Hacxenersennocrs, obine Hpeacrasicims, Penumnpokisie
CKpelnmnBamng g yx PE3VABTATEL, Kak ocHoRy AL npeanonoenns o UHTOIIA3MATHYCCKOM Xapakrepe
Hacienosanns  npnsgaka, I IH'z‘('u'ma'sa-rm‘l-tt-remcasl MYy#CKas  crepusibiuocts, Boceranosuress
depruasuocry. Ocobennocry CXeMarnueckoro n300pake s FeHOTHIIOR g CKpemBang,
YUHTbIBaIOmero UMroImasmarTueckoe Hacienosanme upnsnaga.

Tema 5.2 Geobenmocry FeHeTHYeC RO Marepuaia UHTOINASMDBI, OTiniyge UT XPOMOCOMI 0]
HacaexerBennocTy,

I_[H'mn.:'zaimam=1ccn’ue reusr w JTHEK, lenernyueckuii aHAJM3  HTOIIA3sMATHYEeCKHX cucrem. Pop
UHTOMa3MaTHYecknx remog B Onorenese IICTOUHBIX opranemt. Posy LHTONA3MAaTHYeCKNX reloR g
KJICTOYH O Nacne/IcrecnuoeTy, Hacnenosanne Hepes ungerimo u BKIIOYCH s,

Pasnen 6. 4 IMCHIUBOCTL. My rareyes,

Tema 6.1, Hpumunme BHALI H3MeHYHBocTR NPHIHAKOR. Henacuenersennay HIMEHYHBOCTD,
Manmenaupocrs,, ce UPHYHHBI W Bujs. Henacnencraennag (M'o,uucbl«ucammmmn) ¥ HacneacTrennay
(My 12Oy, ;fn:xm:\li'):u151111-‘,0111-1115:) H3MEHYHBOCTE. [Hpuumunnr BHABI MOJtukanmii. AJamusnag y
IBOMIOUHOH Ay PO MOAHDKAT ML,

Tema 6.2, 114 CICACTReHHAnN H3MCHYHRBOCTE, Knacenpuranny MY Ta,

PekoMBunayrias HIMCHYUBOCTS, Mo.-’xew:mpnuc MEXAHHIMDBI 1 THIIBI reneTy HCCKOH pexombu-

Bl Dromounonnas POL pekoMBinanpy, MyTausonnas H3MEHUMBOCTE.  Meros, H3YHCHMS
MYTauME.  Mpuyi, Kaccudkanmn Myrawsi. puannp u BHABL ICHHBIX  MyTaii, 3amen i
HYKICOTHIIOR, Beranka wny BEITAACHHE nap HYKJICOTHIOB 1 ux nocnencTaus, Muosxecreenypi
anieimsM. Xpomocomunze nepecTpoiikm (abeppaiuiu). Bny'rp:v:xpomocozvmue lepecrpoiiku: neneiyn,
Jieuinencn, AWILTHRQIHA,  HHBepCup, Mexxpomocomune nepecrpoitin: Tpancnokanuy, Opderr
Honemenys. I panciotmmn: MHCCPLUHOuNbIE YenmenTn TPARCNO301LL | 'cHomppe MyTaly,
Hoaunommyg, DenoTmmyeckie hdertrs noannmoumny, ARTONONMILOM 1115 Amononurion s,
3“3”0””(3 I'I('!.‘i!-iII_II(H-IQU-HI B B0 " Cehneximmy,

Tema 6.3, My rarencs. Haerecreennpre Gouresnn.

Myrareres. Uneromg MYTanuh rena u xpomocow, Herounky MYTAUHEA: 016y PeuKauny JIHK,
HOTHPYIOICe 115:vaenpe, NHMHYECKHH My Tarenes, HMuayunposanmpsis MYTAUHOWHBIE  1iponece,
Mexanusn ACHCTBUS  MyTarenon. Mekyeerseniii MyTarenes. Hewanpapnenimi i HATIPABI GBI
MY Tareues, Darropr PHCKa rencruyeckx Hapymenuii passurng, Hacnencreennpe Golie3Hn u ux
KiAaccuhmranug, Perne, NPOMOCOMHBIC i MYIABTH(AKTOPHAN bH bIe bosreznn  venoneka, Tune
Hac.ienonanns Soneanei, i\’IC,’lHKO-I'CI-K‘ETIi'-]f'.‘CKOC‘ KOHCVIL tipoBanue,

Pasnen 7, Peneraueeroe Rapraposanme, Mpunmany HOCTpOeH s mroaornyeckux g
TeheTuMeekwy vapr, Dusnvecrcye KapTsl xpomocon,

Tema 7.1, Fenernvecicoe Kapraposanme,

Fenernuecine RapTHposanme. 110y, ocTpoehns renerugeckux Kapt. Cuensicuue u XPOMOCOMas
pHIamewHOC s, Pactionoxenye PEHETHUECKHX Mapkepon OTHOCHTE/ILHO apyr Jpyra.

Tema 7.2, Ocuonipye UPHHUMIBL WoeTpoenny HHETOMOrHuec Ky, FeHeTHYCCKnY 1 hmnveckny
Kapr.

Ocromusie npnnism tocrTpoeuns. Orapype MEALY TIPHBECHUBIMK B1 AN,
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Pazien 8. Wsvencnns XPOMOCOM.

Tema 8.1, Tunwr rennpry MY Tannif.

Tprannbt u v rennix MyTanmni. 3amenn HYKICOTH OB, BCTABKA WIIH Bhilajene Hapbi ny-
JCOTHIOB U UX [TOCTENCTBHS. «lopsune» Toukn renomon — MCTHIIMPOBAHHBIC yuacTKH Monterysr JIHIC,
Hpemvyraimonunie WSMEHEHHS T'eHeTHYCCKOr MATCPRAIa 1 MX NEePEXON B «HCTHHHBICYH My Talmu,
Iptpexr nocacaeticTens, Iennpie Myralmu npavbie u oBpatieie. MuokecTeHn LI ajuiesaM,
Mexannim rosuuknoneHny CEPHIT MHOKCCTBCHHBIN amjieiedt, Housrue o KoMitayue. Hacnetoranne
HPH MHOKCCTRCHIOM aliienye. bronormieckoe snavenme MHOMKCCTBEHHOIO ai171¢ 11 3Ma.

Tema 8.2. Xpomocosimnre nepecrpoiikm,

XpoMocomuzie fiepecrpotixy (abepparn). Baytprxpomocomusre nepecrporixu: aenenmn, Je-
thitimencsy, AYIIHRALNN, uarepcny. Mx HOCICHCTBYS J1i1st Opranusma, Mesxxpomocomusie nepecTpoliky:
tpancnokame. Ibdest nonoxenns, Tpaucnoznmm; HHCCPUMOHHBIC 3ICMEHTEl U TPaHCHO30HbL,
Huronornieckie Mertonsr obnapyixenns abeppanuit. Suavenye abeppauuii 8 HBomoIY,

Tema 8.3. Cenomunie MY FaIfHy,

Ienomuzie viyranun, Tlomunionus, Denorunnueckue Wpexrn noymniaonmn,. Mekyeersennoe
nolyyeue HOMHTLIOH 0B, ABTOI IOJTHILOM, 11s, CGE‘IJI&HCH})OB&HH}:IG H !!CCG&U’!E’LHCHPOB&H HBIC
HoaowL:. - OGpazosanie rayer y OCOBCHNOETI CXeMaTHYeCKOro H300PAKEHAS  CRpeLnBAs
Moo 08, Annononunaomn s, AMOHIHIION IS Kak  Mexamua NONYUCHHUA  THIO/IOBHTRLIX
uIonoSMI N e, Jnauenye HOTHTUION/ I B YBOIMOUME | cellekim opranusmos. Ecrecreenunay u
IRCTICPIMEHTATRNAS  NOMMILION s OPTasmsMoB.  AHeynmouus (reTeporion iug): HYJIIHCOMUKH,
MOHOCOMHKI.  00JHCOMUKYH. OcoSennoctn  mefiona obpazosanus  raver Y aHeymiouos,
KusnecnocoGuocry, 1 HAOJOBHTOCTH ANeYILION, tHbIx Dopu. Faton s u ee HPAKTHYECKOE 3averipe,

Paznen 9. Cenernra HenoBeRa, IBomouns u cenexnus, Jakon Xapzowai—iHﬁepr‘a.
Tema 9.1, Menernra QEJNOREGKA,
L

lenoner, kak ofnekr FCHCTHUCCKUN HeCIeioBanuii. Merons reneruxn uciosexa. Hacnenoranue i
HEMEHHHBOC TS UPHINIKOR v veiopeka, Knacenucekne MYTalKH ¥ Yenopcrka

Tema 9.2, Fenernra o oo, dpeiid renos,

Houyusuma 11 oo FCHCTHYCCKas  CTPYKTYpa.,  3akon Xapu-BaiiuGepra  no pacipeenennio
henoTHLNC R 'PYIIT B TCHOTHITOR B nomy sy, Daxropnr miavu nonyasnii. buoxumuueckue
BOIMOXKHOCTI 01 CH KN FCTEPOTCHHOCTH  nony Asiiuny (dnexTpodopes Genkon. cocran PHK wu rt.n.).
Darops renernuscroi AARANTRI nony it ponece romMosuroTHsamun. Poss Mytaumonioro
HpOTIeeea 1 renernice kol annammke oty s, My ranmnonnsiii IPY3 B onynsimisx u ero BO3pacTane
BOCBA3M ¢ arpminenuew OKPYKAIOMEH  cpeibl  (usuueckumu  u XNUMHVCCKHMM - MyTarenamu.
Henanpanaenoen, MYTAIHMOHHOrO  niponecea. DBOMONHON LIE lipoliecent B nonyasiuy,
Crabumsupyvionni. AMSPYITHBHLIR B snuMunupy oy BHABI ecTecTBeHH010 0T60pa. [ToTox reHon,
MONYIAUNRONNLIE BOAB! (BO/HE] AUSHH). Jpeitdh renos, uuGprumnr, H30MS1Hs. UX cnetnduunoets n
POIL B JIHRAMUKE IeHpbIX yacTor. Housrue 06 agnanrusioin (CeNeKTHBHOI) tenocTy FeHOTUIIOR.
FHAYCHUE remeTRy B PAIBUTHY IBOOLHOH O TCOPHH, 11 9KOJIOTMH, B KOMIITeKee npodnem oxpatist
TpIpastsl. Mepit o coxpanenin renodGonia e

Tema 9.3, Ceaeromug,

Veneruxa kax FEODETIIUECKAs OCHORA CellekIn. 3HauCHHe YacTHOM 1 CPABHUTCABLLON rere ey
PACTeHHH, X80T HRIX 1 MHKPOOPFaHWIMORB B cenekiig, Cenexuns kax nayia i TeXHOIOrHA,

Hpeamer w seroqm HCCHICnoBaHUsA.  Yycnne of HCXOIHOM  MaTepuane B cenekiiy, Henpo
APOHEXOMCACHIA Ky ALTYPILIX pacreHuit no H. Y. Basunosy. Ionstue o Hopo/e, copre. mramme,
Herounsn neavienausoery AUt orbopa. KoMmGunarusnag W3MCHYMBOCTD. [Tputig 1nodopa nap s
CXpemusanys.  Myraiuoniag M3MERUUBOCTL, HMenonpsobanue MBIYIHPOBAHHON My Taimonoll
HIMETYHBOCT & CCIICKIMH DACTeNHH | '\1HKPUOPI'HHH'}MOB (l'l]_'ﬂ()ﬂ,}’L[CHTOB ﬂ[l'[‘l-lﬁ!-lO'l'lIH‘OH. ISH'I‘&IMHI[DB,
IITHOKICHOT). Poits nouunaom g HOBBLILCHIN TPOJIYKTHBHOCTH CENLCKONO3AHCTBEHHLIX pacTenuii.
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Tema 9.4, Jaxon Xapml-Baﬁuﬁcpra 1 €ro 3navenne g U3YMEHHS renernveciiy

fponeccos s mony sy,

Onpeaenenne sakona. Crencrsue sakong, Cuenenupie ¢ NoJIoM ainnenn, ayrocomnpe axunenu.
Hpouecee MHpatn. Dopmyjig pacieTa pariosee COCTOsAtm. Hpnyepn doLeIICH,

Tema 9.5, 1 CHeTHYE Clmii HoJmMopg sy Houyasimax. Bujw, METO/I51 BuISIBACHUS, nonsrue
HACTOTRY a1, €14

Honsrrue o o myopduocty, Pacyer 3HaYeH HomamopduoeTn, Bricoko- i L‘,‘J!ﬁﬁ()ﬂOJIHf\JOp(pi-lblC
A0KyChl. Habiozaenmayg OXH[aemas FeTepoluroriioeTs,. Dopmyia pacuers, Fenernucerniy Apetid

H hopmysia pacaera. Knacenvecrag i bGanatconsie Mogeny CTPYKTYPbI Oy st i, IpPHMEpE

allrenu,

Pazpea 19, Mentenencine e nacaeonanny UX HpuMenenngy,

Tema 10.1, i—ﬁ‘n:imzmmumm:‘i THII HacqeoRanny,

Ppynnet xponn reae TPHMED  KOJOMIRANTILET Tyyy Hacicnosanus. OTmingyyy MOIKIY  Helominiv |
K()_il().‘\]l's’H&ili'i'!ll—u‘-\l THIOM HHCJJCMUBﬁHHH.

Tema 10,2, Avro COMHO-10MUBANTH LI Ty HACIC/NOBaNH,

AV TOCOMHO- 10N 11 Hanrieie sabotesanng.

Tema 10.3. .-t_g,"i‘fmr)mm—peueecumn,ﬁi THIT Hacaejoranus,

Ayrocomno-pery “CCHBHBIC 3aB0neBanny,

Tema 10.4. X-cnemiennpri THIT Hacaenosanms,

Hacrenoranie HPU3HAKOB 1 3a601eBanys. CLHETHICHHBIX ¢ 1oMOM.

Teua 10,5, Jdera mure harropur u MY IbTHhAKTOpHAIBLHOE Hac/eIoRane,

Jlefictsne |':.-smn-.\:o,‘r:-;cp;ﬂ;mmwu. Hnettorpornmg, Hetannuoe ACHCTBHE 1eja, Buysiine haxropos
BECIIHEH epen g PEATH3AILIIO renOTH,, I'Iencrpmm|o<:'r1,, IKCIPECCHBHOC T, 1 HoOpMa peaxiiun,
Pasgen 11, 3aboacsanng elioBeKa, l]ommrenmmmii TOHCK acconnanii,

Tessa 11,1. Fenermaeerye VIOROIeHHR ¢ 3abo/ieRanmg,

Mo ICRYBIPHO-rene T vee ke MEXANMIMBY  pasnyTug cemMelinoi Cpemi';cn-uImmpcxoﬁ JHXOpaiky.
«tfounders MY

Teva 11.2, 17 FEHITekne noanrenupe 3afoacnamusyy,

Boneyy Crapaiomert nonyaisign Haciiencrrenyag Upeipaciionoxenocry y FCHETHYCCKNH prck,
Coan renorinmg ¢ basropor URPYIRatonedt cpeju.

Tema 11.3. 71 aboparopuie METOALY MHArHOC TRy,

Meroin: 3a00pa 1 xpanenus 0bpastor g FCHETHYEeCKOT O aHamM3a, skeTparuponaiug HY KT HHOBRIX
KHCIOT w3 rrayes HOSBOHOMRBIX  SkupoTHpy. Pacungposka AeKTpOdoperpay. Metosn
MYJABTHIORY ¢l 1y Maprepor JIHK. MIP-anays. ')Jlem‘pod)ope3 HI.[P-I’I]TJ()J{_‘.-’ICTOB B araposuom rejne.
AORYMEHTHPORAN 10 HIEKTpodopepamm,

Texa 114, g HIOreRoOMHELIT nower accounammii, Auzaiin HCCaeA0BaARN 1 anang AAHHBIX,
f‘\"ici'()i[f;.-l BhLico ?-C(_'.;]]‘C.'E-"il&(),’.lli'Tleh]l()I‘O CCI{BQP-EI-IDOBHHHS{ H .\‘!HKDOLIMH()B B aunajnuze reHernyeckny
HC[.‘O!H-!HLIH{;. Di‘:!ﬁ(‘.’]""l()(."['l-i aHaliiza l'!OJIHOI‘CHD’\H'IbI?\' JIAHHBIX.

Feritee,

&
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