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1. HEJIb 1 3AJTAYY OCBOEHUSA JTNCHUTIJINHBI

Lens AMCIMIVIMHBI: CHCTEMAaTHU3alMs 3HAHUH O JKUBOW MpPUPOJE, NPHOOPETEHHBIX
CTyJIGHTaMH B TIpoliecce 00y4eHHUsl.

3anaum:

1. ObGecrieunTh YCBOEGHHE €IMHOIO IMPHUHIMIA OpPraHU3alud OOBEKTOB >KUBOW NPUPOIBI,
HaXOJISAIINXCS HAa Pa3HBIX YPOBHSX €€ OpraHu3allHu;

2. CopmupoBaTh MOHMMAHUE B3aUMOCBSI3U JKUBOTO M HEKHBOTO KaK KIFOUYEBOTO YCIOBHUS
CYLIECTBOBAHUS KU3HU Ha 3eMJIE;

3. CdopmupoBarh MOHUMAHHE XUMHUYECKOTO,
€IMHCTBA BceX (POPM CyIIEeCTBOBAHHMS KUBOKH MaTEPHH;

4. ChopmupoBaTh 00111eOMOTOTHUYEKOE U OOIIEXUMHUYECKOE MUPOBO33PEHHE.

TCHCTUYCCKOIO H (1)yHKHI/IOHaJ'IBHOFO

2. MECTO JUCIUILIVNHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOTPAMMBI

Huctunnuna «EquHas kapTUHA JKUBOW MPUPOJIBI» SIBISETCS YacCThIO Y4eOHOTO IJIaHa TI0
HanpasieHnto noarotoBku 44.03.05 Ilemarornueckoe oOpasoBaHue (¢ JAByMs HpOQHISIMU
moaroToBkH), podmnu «buonmorust n xumusy. Juctunnuna 51.B.02./1B.05.01 «Enunas xaptuHa
KUBOU TpUpoasl» BiimodeHa B 0ok b1.B.02 «Xumus» dvactu, dopMupyeMoll ydacTHHKAMU
o0pa3oBaTeNbHBIX OTHOIIECHUN, AUCHUIUIMHBL (Monynau) 1o BeiOopy ([B.5). ducnumniuna
peanmzyercss B HTI'CIIM (¢p) PITIIY Ha xadenpe ecTecTBEHHBIX HayK U (DU3HKO-
MaTeMaTH4eCcKoro oopa3oBaHusl.

JucuumiuHa  mpenojaeTcs — Ha  3aBepuialolieM  dTarne  OOy4deHHs,  IO3BOJISIET
CHUCTEMaTHU3UPOBAThH MOJTyICHHBIC 3HAHUS, 0OecreunBas GOpPMHPOBAHUE OOIIETO OMOJIOTHYECKOTO U
XUMUYECKOT0 MUPOBO33PEHHS, HEOOXOIMMOTO ISl IIOJTHOLIEHHOTO OCBOEHUSI XUMHUH U OMOJIOTHH Ha
COBPEMEHHOM YPOBHE Pa3BUTHS HAYKH.

3. PE3YJIBTATBI OCBOEHUSA JTUCHUIIJIMHBI

[[I/ICHI/IHJ'II/IHa HaIrpaBJICHA HAa (bOpMHpOBaHI/Ie 1 pa3BUTHUC CICAYIOIINX KOMITETCHITHIA:

Kareropus Kon 1 HaumeHoBanue Kon 1 HauMeHoBaHUE MHAUKATOpA JOCTH)KEHHUS KOMIICTEHIIUU
(rpymma) KOMIETEHIHH
KOMIIETEHIIUH
CucreMHoOe U VYK-1 Criocoben MNYK 1.1. 35aeT OCHOBHBIE HCTOYHHUKHA U METOIBI IIOMCKA
KPUTHUYECKOE OCYIIIECTBIISITH TIOMCK, uH(popmanuy, HeoOXOIMMOMN AJIsI pelIeH s TOCTAaBIEHHbIX 33134
MBIIIJIEHUE KPUTHUYECKUN aHAIN3 NVYK 1.2. YMeer ocyliecTBIsTh TOMCK UH()OPMALIUK ISl PEIICHUS
Y cUHTE3 MH(OPMALUH, MIOCTaBJICHHBIX 337124, IPIMEHATh METO/bI KPUTHIECKOTO aHAIN3a U
MIPUMEHSTH CUCTEMHBIN CHHTEe3a HHPOPMAaIUI
TIOAXOM IS PEHICHUA NYK 1.3. 'paMOTHO, JTOTMYHO, apTyMEHTUPOBAHHO (opMHUpYyeT
TIOCTaBJICHHBIX 3aJ1a1 COOCTBCHHBIC CY>KIACHHUSA 1 OLICHKH,; OTINYACT (paKTLI OT MHEHHUH,
MHTEPIPETALNH 1 OLIEHOK; IIPUMEHSET METO/bI CHCTEMHOTO TT0IX0/1a
JUISL pEIICHUsS] TOCTABIICHHBIX 3a7a4
MNYK 1.1. 35aer OCHOBHBIE HCTOYHUKH M METOIBI ITIOMCKA
nH(popManmy, He0OOXOIMMON TSI PEeHIEHHS OCTABICHHbIX 3314
MNYK 1.2. YMeeT oCymecTBISATh TOUCK HH)OPMAITUH TS PEIICHUS
MOCTaBJICHHBIX 337124, TPUMEHATh METO/bI KPUTHIECKOTO aHAIN3a U
CHHTEe3a HHPOpMAaIUI
Hayunsie OIIK-8 Criocoben HOIIK 8.1. 3raeT HCTOpHIO, TEOPHUIO, 3aKOHOMEPHOCTH U TIPHUHITUTIBI
OCHOBBI OCYIIIECTBIIST MOCTPOCHHMS M (PYHKIIMOHNPOBAHUS 00pa30BaTEIFHOTO MpoIecca,
TIeIAarOTMIECKOH | MeIarormIecKyro pOIb M MECTO 00pa30BaHMs B )KU3HH YEJIOBEKa U OOIIECTBA
AEATEIBHOCTH nestenbHocTh Ha ocHOBe | MOIIK 8.2. YMmeeT ncronb30BaTh COBPEMEHHBIE HAYIHBIEC 3HAHUS
CTIEIIMAIbHBIX HAyIHBIX TICHXOJIOTO-TI€IaT OTUYECKOT0 M IPEIMETHOTO (PO HIBHOTO)
3HAHUH COZIEpIKaHMUS JUIs OpPTaHW3aIMK yaeOHON 1 BHEYUEOHOH JIesITeNbHOCTH
B CHCTEME OCHOBHOT'O M JOIOJIHUTEIHFHOT0 00pa30BaHUsI JeTeH
HOIIK 8.3. [ToarotrosiieH K IPUMEHEHHIO CIICIIIATFHBIX HAYIHBIX
3HAHMH JUTA OCYIIECTBIICHHS MeJarOrMYEeCKOH AesTeIbHOCTH
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(IpoeKTHOH, yueOHO-HMCCIIeI0BaTEILCKON, HTPOBOH, XYI0XKECTBEHHO-
3CTETHYECKOW, PU3KYIIBTYPHOM, IOCYTOBOH U JIp.) C yI€TOM
BO3MOXKHOCTEH 00pa3oBaTelIbHOIM OpraHU3alliy, MECTA KUTEIBCTBA U
HCTOPHKO-KYJIFTYPHOTI'O CBOE0Opa3ys pernoHa

ITK-3 Cnocoben
MIPUMEHATH MPEAMETHBIC
3HAHUS PU peaTu3alliu
00pa3oBaTEILHOTO
mporiecca

3.1. 3HaeT 3aKOHOMEPHOCTH, MPUHIUITEI U YPOBHU (OPMHUPOBAHUS U
peanuzanun coiepkaHus 00pa3oBaHUs; CTPYKTYPY, COCTaB U
JUJAKTUIECKIE SIMUHUIBI CONIEPKAHUSI IIKOJIBHBIX IPEIMETOB:
OMOJIOTHS M XUMHUS

3.2. YMeeT ocymecTBIATh 0TOOp YUeOHOTO CONepKaHUS IS
peau3aliy B Pa3IMIHbIX PopMax 00yIeHUS B COOTBETCTBUHU C
JTUTAKTUYCCKUMHE [EISIMU ¥ BO3PACTHBIMU OCOOCHHOCTSAMU
00yJaroImuxcs

3.3. BrnageeT mpeMeTHBIM COICPKAHUEM; YMEHUAMH 0TOOpa
BapHUaTHBHOTO COAEPIKAHMUS C YIETOM B3aUMOCBSI3U YPOUHOH 1
BHEYPOYHOI (hopM 00ydeHHs

ITIK-6 Cniocoben
OPHEHTHPOBATHCS B
BOIMpPOCax OMOJIOTUH U
XUMHHU Ha COBPEMCHHOM
YPOBHE Pa3BUTHSA
Hay4yHbIX HalpaBJICHUH B
IIaHHBIX 001aCTIAX

UIIK 6.1. 3HaeT: oOmme NOHATHS, TCOPUH, IPABHIIIA, 3aKOHBI,
3aKOHOMEPHOCTH TPEAMETHBIX 00J1acTeH OHOJIOTHS M XUMUS,
3aKOHOMEPHOCTH Pa3BUTHUS OPTaHHYECKOI'O MHUPA; OCHOBHBIC
MPUHIIAITEI TEXHOJOTHUECKUX MPOIIECCOB XUMHYECKUX MPOU3BOCTB
M CIIOCOOEH MCIOIb30BATh MOTYYCHHBIC 3HAHUS B
podeCCHOHATBHON IeITEIBHOCTH

UIIK 6.2. YMeeT: 00bsACHATh XUMUUECKUE OCHOBBI OMOJIOTMYECKHUX

MPOLECCOB U (PM3HOJOTUUECKHE MEXaHU3MBbI paOOThI Pa3IMIHBIX
CHCTEM M OpTaHOB PacTEHHM, )KUBOTHBIX U YEJIOBEKA;
OPHMEHTHPOBATHLCS B BOIPOCaX OMOXMMHUUYECKOTO €IMHCTBA
OpPraHUYECKOro Mupa.

UIIK 6.3. BnageeT: kmacCMUeCKMMU U COBPEMEHHBIMU METOJIaMHU U
METOJJMYECKUMH MIPUEMaMH OpraHU3alUK U IPOBEICHUSI
1a00paTOPHBIX, YIKCIIEPUMEHTAIBHBIX U TIOJIEBBIX HCCIICIOBAHMUI B
MIPEAMETHBIX 001acTAX OHONOTHS M XUMHSL.

B pe3ynbraTe 0cBOEHUS AUCHUIIIMHBI O0YyJaIOMINIICS T0KEH:

3HaTh:

—  3aKOHOMEpPHOCTH  OpraHHU3aluu
(YHKIIMOHUPOBAHUS KaK LEIOCTHBIX CHCTEM;

— TEOpPUH, 3aKOHBI U 3aKOHOMEPHOCTH, XapaKTEPU3YIOLIUE PAZBUTHUE )KUBOU ITPUPOIBL;

— e/IMHBIE IPUHLIUIIBI TPOSBICHUS KU3HEHHBIX QYHKIUI Y BceX (JOpM KUBBIX OPraHU3MOB;

— oOmIre OCHOBBI AJANTUBHBIX MPOIECCOB KUBBIX OPraHU3MOB IIPU B3aUMOJEHCTBUH C
OKpYKarolen cpeioi.

Ymers:

— BUJIETD 32 YaCTHBIMU MPOSBICHUSIMU OCOOCHHOCTEH JKUBBIX OPTraHU3MOB OOIIME MPUHIIUIIBI
CTPYKTYPHO-(YHKIIMOHAIBHOM OpraHu3aluy;

— YCTaHABIIMBATh UHTEIPATHUBHBIC CBS3U MPHU XapaKTEPUCTHUKE JHOOOTO MpeaMeTa U SBICHUS
SKUBOU TIPUPO/IBI.

— TPHUMEHATh KOMIUIEKCHBIE TEOpEeTHYEeCKHe 3HaHHS B y4eOHON U mpodeccCHOHAIbHOI
NEeSTENbHOCTH;

— peann30BBIBaTh 00pazoBaTeNbHbIe TPOTPaMMBI IO ydeOHOMY TipenmeTy «buonorus.

Biaagern:

— yMeHHsIMH 0000IIaTh paHee MOTyYSHHBIH MaTepua A BhIIBICHHS 00IIe0HOIOrMYeCKUX
3aKOHOMEPHOCTEN;

— TIOHATUITHO-KaTeropruaibHBIM amnapaToM OUOJIOTHU U XUMUH,

— croco0aMy CaMOCTOSITENIEHOTO MOJTy4eHUsI HHPOPMAIIUU C TIOMOIIBI0 y4eOHOM 1 HaydHOH.

KHBBIX CyHIECTB, o0Oecrieyun 15110111070, € ux

4. CTPYKTYPA U COAEPKAHUE JUCIUITVINHbI

4.1. O0beM JMCHUIIIMHBI M BH/IbI KOHTAKTHONH H CAMOCTOSITeJILHOM padoThI



OOmiast Tpy10eMKOCTh TUCHMIUIMHBI cocTaBiisieT 3 3a4. ea. (108 gacoB), ux pacnpenencHue

1o BUaM padoT npezcTaBieHo B Tadbmume Ne 1.
Tabmmma Ne 1

Pacrlpez[e.ﬂefme TPYAOEMKOCTH JUCHUIIJIHHLI 110 BUIaM p360T

dopma 00ydeHuUs
Bun pabotsl Ounas
10 cemectp
OO0uasi TPyA0€eMKOCTb AU CHUILIMHBI 110 YIeOHOMY TUTaHY 108
KonTakTHasi padoTa, B TOM 4HCIe: 38
Jlexmun 14
[TpakTuueckue 3aHATHS 24
CamocrosiTesbHast paboTa, B TOM YHCIIE: 43
M3yueHne TeOpeTHIeCcKOro Kypca 20
CaMomnoaroToBKa K TEKyIeMy KOHTPOJIIO 3HAHUM 23
IToaroroBka K 3K3aMeHy, c1a4ya IK3aMmeHa 27
4.2. YueOHO-TeMaTH4eCKuii njiaH
HaumenoBanue paznenos u tem | Beero, KonTakTHas pabora CawmocT. DopMbl
TUCITUTIIFHBI (MOTYJIs) yacoB | Jlekiuu | [lpakr. JIab. pabora TEKYIIEro
3aHATHS | pabOoTHI KOHTPOJIS
yCIEBaEMOCTH
OCHOBHBIE CBOMCTBA KUBOTO. 6 2 - - 4 1. Bxoguoii
IIpenmnockuUiku 1 3Tambl TECTOBBLIN
BO3HUKHOBEHUS J)KU3HU. KOHTPOJIb
3HAHUU.
JKuBble cucTeMbl 1 HX 6 - 2 - 4 1. Ouenka
CTPYKTYPHBIE YPOBHH MaTepHasoB
JTOKJIAJIOB ¥ UX
o0CyXIeHHE Ha
MPaKTHIECKOM
3aHSITHH.
2. IIpoBepka
MPaBIJIbHOCTH
3aMoIHCHUS
TaOJIAIIEL.
3.
CobecenoBanue
Mo MaTepuaiam
TaOJIULIBL.
EnuncTBO CBOIICTB 8 2 2 - 4 1. TectoBsrrit
TeHETHYECKOro MaTepuana u KOHTPOJIb
MEXaHH3MOB pealTu3aIiu 3HAHUH.
HaCJIeJCTBEHHOW HH(OpMaITUu 2. Obcyxnenne
TEOPETUYECKOTO
MaTepuaia Ha
MPAKTHIECKOM
3aHSTHH.
Teopust sBomMOIINN 8 2 2 - 4 1. TecToBBIH
OpPraHUYEecKOro MUpa Kak KOHTPOJIb
o0obmaromas ouojgornyeckas 3HaHUH.
KOHIISTIIIHS 2. ObcyxaeHne
TEOPETUYECKOTO
MaTepuaia Ha
NPaKTUIECKOM
3aHSATHH.




OO0mMe 3aKOHOMEPHOCTH 8 - 4 - 4 1. TectoBbrit
OHTOr€He3a JKUBBIX CUCTEM KOHTPOJIb
3HAHUU.
2. O6cyxaenue
TEOPETHUECKOTO
MaTepuana Ha
MPaKTHYECKOM
3aHSTHH.
OuUIOreHeTHIECKoe 10 2 4 - 4 1. TecToBeIit
CTaHOBJICHUE (PYHKIIUN KUBBIX KOHTPOJIb
OpraHu3MOB 3HaHUM.
2. Pemenue
KEHICOB.
J’KuBble opranu3MbI Kak 8 2 2 - 4 1. TectoBbrit
caMoperyaupyroIyecs KOHTPOJIb
CHACTEMBI 3HaHUM.
2. ObcyxaeHue
TEOPETHYECKOTO
MaTepuana Ha
MPaKTHIECKOM
3aHSTHH.
OCHOBBI aaIITalMOHHBIX 8 4 - 4 1. TecToBBIIt
MIPOIIECCOB Y PA3HBIX TPYIII KOHTPOJIb
OpraHNU3MOB 3HaAHUM.
2. Pemenne
KEICOB.
Oprasu3m Kak IeJI0CTHAs 8 2 2 - 4 1. TectoBbIit
cucrema KOHTPOJIb
3HAHUU.
2. IIpoBepka
MPaBUIBHOCTH
3aTMOTHEHUS
TaOJIAIIBL.
3. Pemenne
KEICOB.
CHuMOHO03 KUBBIX OPraHU3MOB 5 2 - 3 1. TecToBbIit
KaK DBOIIOIIOHHOE SIBICHUE KOHTPOJITb
3HAHUU.
2. Obcyxnenne
TEOPETHIECKOTO
MaTrepuaia Ha
MPaKTUIECKOM
3aHSATHH.
WuTerpanws )KuBoro u 6 2 - - 4 1. Yaactue B
HEXHBOTO Ha OnochepHOoM pabote Kpyriioro
YpOBHE CTOJIA.
IMoaroToBka K ’K3aMeHy, 27 - - - 27 OtBer Ha
cIaya dK3aMeHa BOIIPOCHI 3a4eTa.
Bcero mo gucnunsune 108 14 24 - 70
IlpakTHYecKkHne 3aHATHSA
Ne HaumenoBaHue mpakTH4ecKuX padoT Kon-Bo
paszena ayn.
9acoB
1 Tema 1. )KuBble CCTEMBI U UX CTPYKTYPHBIE YPOBHHU. 2
1 Tema 2. EguHCTBO CBOWCTB T'€HETUYECKOrO MaTepuaja W MEXaHHU3MOB 2




peanu3alyy HaclIeACTBEHHON HHPOpMaIIUH.
1 Tema 3. Teopuss SBONIONMKA OPraHMYECKOrO MHpa Kak o0oOmaronias 2
Ouonornyueckasi KOHICMIIHSL.

Tema 4. O01MEe 3aKOHOMEPHOCTH OHTOTEHE3a YKUBBIX CUCTEM.

Tema 5. duioreHernyeckoe CTaHOBICHUE QYHKINHN KUBBIX OPraHU3MOB.
Tema 6. )KuBble opraHr3Mbl KaKk CAaMOPETYIHPYIOIHUECS CHCTEMBI.

Tema 7. OcHOBBI aJaITAlIMOHHBIX MTPOLIECCOB Y Pa3HBIX TPYII OPraHU3MOB.
Tema 8. Opranusm Kak 1I€JIOCTHAsI CHCTEMA.

Tema 9. CuMONO03 KUBBIX OPTaHU3MOB KaK 3BOJIOIIMOHHOE SIBJICHHUE.
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4.3. Conep:xanue TUCHUNIMHBI

Jlekuust 1. OcHoBHbIe cBOicTBa KMBOro. IlpeanocblIKu U 3Tanbl BO3HUKHOBEHUS
JKU3HU. (2 yaca)

Crneunduka M CHUCTEMHOCTh KHBOTO. lIpencraBieHune O IIEIOCTHOM >KHMBOW CHCTEME.
KauectBa mnemocTHOM KuUBOH cucTeMbl. (OCHOBHBIE CBOWMCTBA JKHUBBIX CHCTEM: €IUHCTBO
XUMHYECKOTO COCTaBa, OTKPBITOCTh JKUBBIX CHCTEM, CaMOPEryJsilMs, CaMOOPraHU3alus,
CaMOBOCITPOU3BEJIEHNE, H3MEHUYMBOCTh, CIOCOOHOCTh K POCTY M Pa3BUTHIO, Pa3IpakUMOCTh,
LIEJIOCTHOCTh U IUCKPETHOCTb.

XUMHYECKHUH ATall DBOJIIOINH KHUBOTO. brojiornmueckuii 3Tam »BOJIIONNH. Bo3HHKHOBEHHE U
SBOJIIOIMS T€HETHIECCKOTO KOJIa.

IIpakTHyeckoe 3anaTHe 1. ZKMBBIE CHCTEMBI H X CTPYKTYPHBIE YPOBHHU. (2 4aca)

YPpOBHM OpraHHU3alyM KUBBIX CUCTEM KaK OCHOBHOE CBOMCTBO JKMBOTO. XapaKTEPUCTHUKA
CTPYKTYPHBIX YPOBHEH JKHBOTO: MOJEKYJISIPHOIO, KJIETOYHOrO0, TKAaHEBOIO, OPraHHOIO,
OpPraHU3MEHHOTO, TOMYJIAIIMOHHO-BHI0BOTO, OMOIIECHOTHYECKOT0, OHOoChEepHOTO.

Hepapxuyeckoe cOmoUMHEHNE YPOBHEH (KOHIICTIIIHS «MHOTOYPOBHEBON MATPEIIIK).

buoxumunueckne 0CHOBBI )kM3HU. MOJIEKyIsIpHast XUPAIbHOCTb.

[IpencraBnenue o0 KIETKE KaK MUHHUMaJIbHOM >KMBOM cucteme. PoJib KIETOYHOW Teopuu
CTPOEHHMSI OPraHM3MOB KaK JOKa3aTesIbCcTBa €QUHCTBA BCEU XUBOM mpupoasl. lIpencrasienue o
KJIETKE KaK CAaMOCTOSITEIbHOM OpPraHW3Me€ M 4YaCTU MHOTOKJIETOYHBIX OPraHu3MoB. EaMHCTBO
CTPYKTYPHOU OpraHU3alyy KJIETOK MHOTOKJIETOYHBIX OPraHU3MOB.

Tunsl k1eTok U opranu3mMoB. OCOOEHHOCTH KJIETOYHOTO CTPOCHHS MPOKAPUOT U DYKAPHOT,
PaCTUTENBHBIX U )KUBOTHBIX OPTaHU3MOB.

Oco0OeHHOCTH CHEeNMATU3UPOBAHHBIX KIETOK M CTaHOBieHHME uX ¢GyHKuui. KoHuenuwus
¢dbyakuuronansHoM cuctemHoctH [1.K. AHoxuHa.

Jleknusi 2. EAMHCTBO CBOWCTB reHeTHYECKOr0 MaTeprajia 1 MeXaHU3MOB peau3aiuu
HacJeAcTBeHHOM nHGopmaunu. (2 yaca)

EnuHCTBO ~ CBOWMCTB ~ TIEHETHYECKOTO  Marepuaia:  JUCKPETHOCTh,  JIMHCHWHOCTb,
HETIPEPBIBHOCTD, OJHOHAIPABJICHHOCTh CUYMTBHIBAHUS T'€HETHYECKOW MH(MOPMAIMH, OTHOCHTEIIbHAS
CTaOMJIBHOCTh, CIIOCOOHOCTh K IEPEKOMOWHAIMKM HACICJACTBEHHOH WH(pOpMalMd Ha Pa3HBIX
YPOBHSIX OpraHM3alMK TOCJIeIHeH, W3MEHYUBOCTb HACIEACTBEHHON uHpopManuu (TeHHbIE,
XpPOMOCOMHBIE U TEHOMHBIE MYTALIHH).

Mexanu3m peanu3anuu HacleAcTBeHHOW wuHpopmammu: OmnepoH Kak CTPYKTypHO-
(dbyHKIIMOHATbHAS eMHHIIAa TeHoMa. Peanun3aiius HacieICTBEHHOW HH(pOpMAIMH MpH Mepeiade ee ¢
reHa Ha mnpusHak. Peanm3anus oc TmocTylnaTa MOJEKYASPHOW TEHETUKH (C BBISIBICHHBIMH
nocnenyromumu Moaupukanusmu) JJHK—PHK—BEJIOK.

[TpuHIMT KOMITJIEMEHTapHOCTH KaK MEXaHW3M, 00eCTeUnBalOIINNA JTHHEHHOE COOTBETCTBUE
AMUHOKHUCIIOT B O€lke W KOJIUPYIONIMX HUX TPUILIETOB B COOTBeTCTBYyIomeM otpe3ke JIHK
(xonuHeapHoCTh). [IpUHIMO KOMIUIEMEHTapHOCTH — OCHOBa peaju3alii HacleJCTBEHHON
nH(OpPMALlUK Ha TOCIEIYIONEM JTare TPAHCISAIUHU, KaK MpH «cOOpKe» OeTKOBON MOJEKyIbl Ha
pubocomax, Tak M MPH TPAHCHIOPTHPOBKE AMHUHOKHUCIOT K OEIOK-CHHTE3HPYIOIIeH CUCTeMe



tpancioptHbiMu  PHK. IlpuHiun KOMIUIEMEHTapHOCTM KAaK MEXaHU3M  pEKOMOMHALMU
HACJIEACTBEHHOIO MaTepuana, MyTallMOHHBIX U3MEHEHU, perlapaliOHHbIX IIPOLIECCOB.

IIpakTnueckoe 3aHsaTHe 2. EANMHCTBO CBOICTB TeHETHYECKOr0 MaTepHaja H
MEeXaHN3MOB peajiM3alMuu HacJeACTBeHHOo nHGopmanun. (2 yaca)

BemecrBo wnacnencrBennoctu: JIHK, PHK BupycoB, Oakrepuodaros, sykapuotr u
npokapuoT. Xapakrepuctuka HykienHoBbix kuciotr (HK): eaumHcTtBO  31emenrtapHoro,
MOHOMEPHOI'0 COCTaBa, NEPBUYHON CTPYKTYPBI M THUIIOB XMMHMUYECKHX CBA3EH, HAIMYMEM DPa3HBIX
JUHEWHBIX U IpocTpaHcTBeHHBIX (popm HK.

[IpyHOHII KOMIIJIEMEHTAPHOCTH B COCJUHEHUU a30TUCTBIX OCHOBAaHUN — YHUBEPCAJIbHBIN
IIPUHLUII CTPYKTYPHOM OpraHU3alMM HACJIECICTBEHHOIO MaTepuasga U pealn3alud T'€HETHYECKOU
nH(popMalnH.

CrpykTypHas opraHuszaiusi T€HOMOB BHPYCOB, NpPOKAapHOT, dykapuoT. I[Ipunuun
OpraHu3alu OTACIBHBIX HYKICOTHIOB B MOJUHYKJICOTHIHYIO LenouKy. [I[puHInn xoqupoBanus u
MIPOYTEHHE HACIEICTBEHHON nH(popmanuu B rere. [IpuHIun CTpyKTypHOI OpraHu3aluu rexa.

Jleknusi 3. Teopuss 3JBoJOIHM OPraHUYecKOro MHpa Kak o0oO0mammas
Ouoslornyeckasi Konuenuusi. (2 yaca)

BosnukHoBenue xu3Hu. Mnpes Omoxmmmueckoit sBomtonuu (koHuenus A.M. Omnapuna).
VYcnoBus, HeoOXoAUMBIE TSI TIOSBIICHUSI KU3HU. BO3HUKHOBEHHE MHOTOOOpa3Ust KUBOW TIPHPOIBI
C TOYKH 3pEHHMsI TEOpPHH dBoJomMH. llemecooOpa3sHOCTh CTPOEHUs >KUBBIX OPraHW3MOB Kak
pe3ynbpTaT ectecTBeHHOTO oTOopa. Ilomynsiust — yHHBEpcalibHas »dJEeMEHTapHas €IuHHIA
OBOJIIOIIMA pPACTeHWH U KUBOTHBIX: [loHsTHe «momymsius». OCHOBHBIE XapaKTEPUCTUKH
MOMYJISIIIK KaK AKOJIOTO-TE€HETUYECKON CUCTEMBI.

Hepapxusi cucreMaTHYeCKUX MOJpa3ICICHUI KaK MoKa3aresib poACTBAa opranu3MoB. Ilytu
MPOTEKAHUSI FBOJIIOIIMOHHBIX MpolieccoB. Temmbl 3BooLuH rpynn. dunoreHeTHyeckue peauKThl.

EcrecTtBenHblii 0TOOp — [BWXKYIIAs W HAmpaBlsomas cwia dBoionuu: [loHsTue
«eCTeCTBEHHBIN 0TOOp». Benmymas posb 0T60pa B BOBHUKHOBEHUH HOBBIX IpHU3HAKOB. OCHOBHBIE
(hopmBbl ecTecTBEHHOTO 0TOOpa. TBOpUECKast poJib €CTECTBEHHOTO 0TOOpA.

IIpakTuyeckoe 3ansaTue 3. Teopus IBOJIONUM OPraHUYECKOI0 MUPa Kak 00001maomas
OuosIornyeckasi Konuenuusi. (2 yaca)

Posb 9BOTIOIIMOHHOTO y4eHUs B POPMUPOBAHUH €CTECTBEHHOHAYYHOM KapTUHBI MUpA.

CoBpeMeHHbIE MPEACTABICHUS 0 MEXaHU3MaX U 3aKOHOMEPHOCTSIX SBOJIONUH. AlanTUBHAS
paauvanus opraHu3MoB. Bupm - ocHOBHas cucTemMaTuueckas €AWHULA. Pe3ynpTaTbl 3BOJIIOLNHU:
MHOT000pa3ue BUJOB, MPUCIOCOOIEHHOCTh OPraHU3MOB K cpefie OOUTaHUs. YCIOKHEHHUE KUBBIX
OpPraHU3MOB B MPOIIECCE IBOJIIOLIUU.

IpakTuyeckue 3anaTus 4-5. O0mMe 3aKOHOMEPHOCTH OHTOreHe3a ’KUBBIX cucteM. (4
yaca)

CymHocTh OHTOreHe3a u (unoreHe3a. OcHOBHbIE aTpuOyThl OHTOreHe3a. OCHOBHbBIE THIIBI
OHTOT€HE3a: OHTOT€HE3 OPraHU3MOB C OECMONBIM Pa3MHOKEHHEM W/WIU TMPH 3UTOTHOM Meio3e
(TpOKapHOTHl U HEKOTOPBIE SYKApUOTHI); OHTOTEHE3 OPTraHU3MOB C UEpelIOBaHUEM SACPHBIX (a3
IpH CIOPOBOM Meio3e (OONBIIMHCTBO pPACTeHUH U TPUOOB); OHTOTEHE3 OPraHu3MOB C
YepeOBaHUEM TIOJIOBOTO U OECTOJIOTO0 pa3MHOXKEHHUS 0e3 CMEeHBI SAepHBIX (ha3; MeTareHe3 —
yepeloBaHHE  MOKOoJeHuH y  KUIIEeYHONOJOCTHBIX;  TE€TEpOrOHHUs  —  4YepeJoBaHue
MapTEHOT€HETUYECKOTO M aM(UMUKTUYECKOTO TIOKOJICHUH Y YepBeid, HEKOTOPHIX YWICHUCTOHOTHX U
HU3IIMX XOPAOBBIX; OHTOT€HE3 C HAJIMYMEM JHMYUHOYHBIX M MPOMEXYTOUHBIX CTagui: OT
MEePBUYHO-IMYMHOYHOTO aHamopdo3a 10 mMoiHOTO MeTamopdo3a; OHTOTEHE3 C BBINAJCHHEM
OT/AENbHBIX CTAIUN.

ABTOHOMM3AIMSI OHTOTEHEe3a. THIBI OHTOTEHETHYECKUX KOppeNlsauuid. IMOpHOHU3AIUS
OHTOr€HE3a Y )KUBOTHBIX.



PerynsatopHbple MeXaHM3Mbl OHTOI'€HE3a pacTeHMH. Perymsauus pa3BUTHS 0 IpOrpaMMme
3aJJaHHOM HaCJEICTBEHHBIM MarepuajoM. DakTopbl BHEIIHEH Cpelbl KaK PEryasTOpbl pa3BUTHSL.
DOBOMIONUS PETYIATOPHBIX MEXaHH3MOB OHTOreHe3a pacTeHuid. OCOOEHHOCTH pEeryasiTOPHBIX
MEXaHHU3MOB OHTOT€HE3a JKUBOTHBIX M yejoBeka. CTapeHHne Kak HEOThEMJIEMBIH ITall OHTOTEHE3a
OOJIBIIMHCTBA JKUBBIX OPraHU3MOB. MOJEKYISIpHbIE M KICTOYHBIC MOBPEXKICHHS, BBI3BIBAIOIINE
CTapeHHe opraHu3ma. AKTHBHbIE (OpPMBI KHCIOpPOJa W HX pOJIb B TMpoIleccaXx CTapeHus.
CoBpemeHHbIE TOIX0Abl K peleHuto npoodiemsl mpoienust xu3znu (Oopu nu I'peit, Ckynaues B.
H.).

Jleknus 4. @uiioreneTnveckoe CTaHOBJIeHHe (PYHKIMIA ;KUBBIX OPraHU3MoB. (2 yaca)

CBs3b MEX 1y OHTOT€HE30M | (hritorene3oM. CpaBHHUTENbHAS XapaKTEPUCTUKA OHTOTEHE3a
¢dunorenesa. 3akoH 3aposiieBoro cxoactea Y. lapsuna. [Ipunnun pekanutymsiiuu ©. Miosiepa.
buorenernueckuii 3akoH. 3. ['ekkens.

OwioreHeTHYeCKHe  NpeoOpa3oBaHUs  OPraHoB U (PYHKIMA. OMOpHOHAJIbHBIE
(amOpuoHanbHO-TMYMHOYHBIE) afanTaruu: 1. [lepBuyHO-muumHOUYHBIN; 2. HeawyumHOUYHBIM
sinexnagubiid; 3. BropuyHo-nmuunHOuHbIN; 4. BHYyTpuyTpoOHOE pa3BUTHE U KUBOPOXKACHUE; 5)
SiuexxuBOpOKICHHE.

AnanTuBHbIE TPU3HAKU SMOPHOHOB M JINYMHOK: 1IEHOTE€HE3bI U MaJIMHI€HE3BI.

IIpakTuyeckue 3aHATHA 6-7. @uUOreHeTMyecKoe CTAaHOBJIECHHE (YHKUMI KUBBIX
opraHusmoB. (4 yaca)

[Tonsatne MynbTH(QYHKIIMOHATLHOCTH OpraHoB. DOWIAIMOpHOTEHE3bl: TeTEPOXPOHUH,
reTepOTONHUH U BBINIAJICHUE CTAJANI OHTOT€HE3a.

Monycet  pmmMOpuorene3a (mo  A.H. CeeprioBy): apXalulakCHUChI, JI€BHAIIMH U
aHabosmu. Yuenue o koppemsiusax u koopauHarusax (.1, [lmaneraysen).

Tumnbl oHTOTeHEeTHUECKMX Koppemsiiuii: 1. I'enomueie; 2. Mopdorenernueckue; 3.
Oproatrdeckue. Turbl GUIOTeHETHYECKUX KoopauHaiuii: 1. Buosormdeckue koopauHanuu; 2.
Junamuueckue koopauHaimu; 3. Tonorpaduyeckue KOOpAMHAIIH.

Mopycel GuIOreHeTHYECKUX IPeoOpa3oBaHuii OPTaHOB U (HYHKIIUM.

KonnuecTBeHHble (QyHKIMOHANBbHBIE W3MEHEHUs1 opraHoB: |. Pacmmpenue ¢ynkmumit; 2.
Cyxenue dynkuuii; 3. Matencuduxamus Gyakuuii. KagyectBeHHbIe QyHKIIMOHATBHBIC U3MECHEHHS
opranoB: 1. Cmena ¢pyHkumii npu cnermanm3anuu oprada (JdopH, 1875); 2. Paznenenune QpyHkmmii;
3. ®ukcarus QyHKINN.

Cyb6crutynus. ['omoTomnHas, rereporonHas cyoctuTyuus. [IpuHuun koMmneHcamm.

Jleknus 5. ’KuBble OpraHu3Mbl KaK CaMOpPeryJIMpyroIHecs CUCTeMBbI. (2 yaca)

CucTeMHBI NPUHLUI OPraHU3alUy >KUBOM MaTEepUM U €ro MpOsIBICHHE Yy PACTEHUU M
KUBOTHBIX. YPOBHH YyIpaBieHUs B OuocucreMax M ux cneruduka. CyOKIETOYHBIH YpOBEHb.
Knerka kak n»rnemeHTapHas Ouosiormueckas cuctema, oOiajgaroniasi CBONCTBOM YIIpPaBICHHUS.
Bo3HHUKHOBEHHE pa3IpakKUMOCTH KaKk HWHTerpupymomero Qaxkropa 3KuBOro. MolekynspHo-
reHeTuyeckue cucremsl ynpasienus (MI'CY) kineTkoid.

[IpencraBnenne o0 opraHm3Me Kak OMOJIOTMYECKON cHCTeMe, KOTOpPOM MpHUCYIla U BCS
COBOKYIIHOCTb JKM3HEHHBIX CBOWCTB, M BCS IIOJIHOTA 4epT YynpaBiieHUs. DU3UKO-XUMHUECKUE
acreKThl MpobaeMsl yrpapieHus (camoperymnsuuu) opranusMom (3. C. bayaspa). IIpencraBnenue
o0 opraHM3Me Kak caMmoymnpaBisieMoi, camoperyaupyemoil cucreme (M. W. IlImanbraysen).
I'panuLbl yripaBieHHUs B XKHUBBIX CHCTeMaX. YPOBHHU YIPABJICHHUS, PEryIaIUN MOP(OTreHEeTHIECKUX
IPOIIECCOB B JKUBOW CHUCTEME: BHYTPUKIETOYHBIH MeEXaHU3M OMOXUMHUYECKON perynsinuu;
MEXaHU3Mbl TKAaHEBOW PEryJsIUU peryislus B3aUMOJCUCTBUSA TKAaHEH; YpPOBEHb YIIPaBIICHUs
YKUBOM CUCTEMOM KaK LIENBIM, OCYIIECTBIIIEMbIA HEPBHOW CUCTEMOM.

VYpoBuu ynpasienust opranuzmom. [lo B. A. Pataepy: 1. Merabonunueckuii; 2. OnepoHHbIH;
3. Knerounslii; 4. OHTOreHETHUSCKHIA.
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IIpakTnueckoe 3ansitue 8. ’KuBble OpraHu3Mbl KaKk caMOperyJMpyoIMecsi CHCTeMBbI.
(2 yaca)

HepBHasi cucrema Kak ympaBisiomias MOJCHCTEMA. YCIOBHBIA pediIekc — OCHOBHOMU
(deHoMeH (YHKIIMOHUPOBAHUS HEPBHOM CHUCTEMBI, MO3ra, YIPABIAIOLUIETO XHUBOH CHCTEMOU
BBICIIETO TMOpsiaKa. Poimb BTOpOW CHTHAJBbHONW CHCTEMBI B OOECIIEYEHHHU IEJOCTHOCTH OpraHu3Ma
(IL.K. Anoxun).

[lonaTtne camoperyiasinuu. YPOBHU M B3aUMOCBSI3M CUCTEM PEryJISALNNA W YHIPaBICHUSA Yy
pacreHuii. MerabonucTHuecKkass W TE€HETHYECKas pEeryisilus Ha YpOBHE KJIETKH. MemOpaHHas
perymauus. MexXKIeToYHbI  (OpraHU3MEHHBI) YpoBEeHb peryiasuuu. Tpoduueckas u
rOpMOHAJIbHAsL ~ peryiauusd. OnekTpodusunonoruyeckas cucrema peryiasiuu. [IposiBieHue
PETYISTOPHBIX MEXaHW3MOB B (YHKIMOHAIBHOW AEATENBHOCTH (OTOTPO(GHOrO OpraHusMa.
PerynsropHast pojib BHYTPEHHMX U BHEIIHUX (PAaKTOPOB B IMPOLIECCE POCTA U Pa3BUTHUS PACTEHUH.
DBOJIIOLMS PETYISATOPHBIX MEXaHU3MOB OHTOT€HE3a PAaCTEHUH.

IpakTnyeckue 3ansarus 9-10. OcCHOBBI aJaNTAMOHHBIX MPOLECCOB Yy PA3HBIX TPy
opraHu3moB. (4 yaca)

OO0muye MexaHW3Mbl YCTOHYMBOCTH M CTPYKTYpa aJalTallMOHHOTO MpoIlecca Ha MpUMEpe
pacTeHMii U KUBOTHBIX. AJanTallMOHHbIE Tpolecchl y Oakrepuil. KceHOOMOTHKM M 3allluTHBIE
peaKIuu pacTeHHA, )KUBOTHBIX M YeoBeka. Ctpecc y 1iuaHoOakTeprii. MOJICKYISIPHBIE «TPEBOTHY.
Huzko- u BBICOKOMOJICKYJIAPHBIC CTPECCHI Y )KMBBIX OPraHU3MOB.

Jlekuust 6. Opranusm Kak 1neJocTHasi cucremMa. (2 yaca)

CtpykTypHO-(DYHKIIMOHAJIbHAST OpPTaHU3aIMs JKUBBIX OpraHu3MoB. Juddepenmuanus Ha
TKaHU U opraHbl. MexaHu3M o0ecniedeHus CTPYKTypHO-(YHKIIMOHAIBLHOTO €IMHCTBA.

TpaHcropTHBIE TOTOKM JKHMBBIX OpraHu3MoB. [IpoBopsmias cuctemMa pacTeHun, e€
sBOIONMS. MeXxaHU3Mbl TPAHCIIOPTa BOJIbI, MUHEPAJBbHBIX BEIIECTB, OPraHMUYECKHUX BEIIECTB

TpancropTHbIE cUCTEMbI OpraHM3Ma uYeloBeka M >KMBOTHBIX. KpoBsiHoe U mumbaTuueckoe
pycio MexKiIeToyHOe BOJHOE MPOCTPAHCTBO.

IIpakTuyeckoe 3ansaTre 11. Oprann3m Kak 1eJIOCTHAsA cucTema. (2 yaca)

PerynstopHbie MexaHU3Mbl 0OecrieYeHUsl CTPYKTYPHO-(PYHKIIMOHATBHOTO €IMHCTBA KUBBIX
opranu3mMoB. CUTHaJIbHbIE CHCTEMbI OpPraHu3Ma.

Poct u pa3BuTHe Kak MHTErpalibHbIE MOKa3aTeiad (PYHKIMOHAIBHOTO COCTOSIHUS >KMBBIX
OpraHu3MOB.

IIpakTuyeckoe 3anaTHe 12. CuMOMO3 JKMBBIX OPraHM3MOB KAaK JBOJIIOLHMOHHOE
siBjieHHe. (2 yaca)

DykapuoTHYecKasl KJIeTKa Kak pe3ylbTaT CUMOMO3a HECKOJbKUX Pa3HbIX OaKTepHaIbHBIX
kieTok. CUMOMOTUYECKHE OTHOILIEHHUS OPraHU3MOB B 3BOJIOIMOHHOM pa3BUTHU. bakrepuanbHbIe
Matel. COBpeMEHHOE COCTOsiHME TMpoOieMbl cuMOMO3a pACTeHHMM W MHUKPOOPTaHHU3MOB.
MukpoOuoreHo3 opraHusMa 4YejIoBeKa H €ro pojib B HMMYHHBIX 3aIIUTHBIX pPEaKIHIX.
Paznoobpazue dhopm cumOHMO03a pa3HBIX CUCTEMATHYECKUX TPYII OpraHu3MoB. «CuMOuoTpodus y
pacTeHum».

Jleknus 7. UaTerpanus ;kKMBOIo ¥ HE;KMBOT0 HAa OuocepHOM ypoBHe. (2 yaca)
BemectBo Kak CTPYKTYpHBIM 31eMeHT Ouocepbl, OCHOBHble (yHKIHH OHOCOEpHI:
KPYroBOPOT XMMHMUYECKHX 3JIEMEHTOB U BEIIECTB, MOTOK 3Hepruu. Hoocdepa.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'H

Ilemaroruueckas HHTCrpaliid ABJISACTCA Beﬂymeﬁ TEHACHILIUEH pa3BUTHUA COBpeMeHHOﬁ
O6pa3OBaTCHLHOﬁ TCOpHUU U TMPAKTHKH. B paMKax pacCMaTpuBacMoOro KypcCa MHIpCrnoaaBaTCIIrO
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MIPEIOCTABIISIETCS BOBMOKHOCTh TTO3HAKOMUTH OyIyIITUX YIUTENEH ¢ MPUMEHEHUEM UHTETPaTHBHON
TEXHOJIOTHH, KaK B COJAEpKATeNbHOU cdepe, Tak U B YaCTH METOTUYECKHX OCOOCHHOCTEH ITOM
pabotel. E€ cymHOCTHas XapakTepUCTUKAa HAXOJUT OTPaXKEHHE B ANTOPUTME IMpeaaraeMbIX
CTyACHTaM 3aJaHHii, TMPU TOJTOTOBKE JOKIAJOB U COOOMICHWNA B XOJEC MPAKTHUECKUX
(cemuHapckux) 3aHaTuil. B mpoiiecce 0cBoeHUs Kypca aKTUBHO 33/IEMCTBYETCS TaKKE KOTHUTUBHAS
TEXHOJIOTUSI bepIaTrckoro ¢ UCHOJIb30BAHUEM KapT NMOHATUNA. Ha mpakTHYeCKuX 3aHATUAX IHPOKO
UCIOJB3YETCS KEHC-TEXHOJIOTHS: €XeCUtiVe-Kelchl, TeMaTHYeCKUe KEHChl, [ 'apBapicKue KEHChI,

CTPYKTYPUPOBAaHHBIE W  HECTPYKTYpUpOBaHHble. Ha  JEKUMOHHBIX 3aHATHAX  I[IHPOKO
HCIIOJIB3YIOTCSA MYJIbTUMEIUMHBIE TEXHOJIOTHUH.
6. YHUEBHO-METOAUYECKUE MATEPUAJIbI
6.1. Opranusanusi CaMoOCTOSATEJIbHOM PadoThI CTY/ICHTOB
Tembl 3aHsTHI KoanuecTBo yacos Coaep:xxanne DopMbI
Bceero | Ayautop- |CaMOCTOSIT.| CAMOCTOATENbHOH | KoHTpoasa CPC
HBIX padoThI padoThI
OCHOBHBIE CBOMCTBA 6 2 4 1. O600mHUTH U 1. Bxonno#
s)kuBoro. [Ipennockuiku u CHCTEMAaTH3UPO- TECTOBBII
3Tansl BOSHUKHOBEHUS BaTh 3HAHUS 00 KOHTPOJIIb
KU3HU. OCHOBHEIX 3HaHUM.
CBOMCTBAx
JKUBOTO,
OCHOBHBIX
yTanax
BO3HUKHOBEHUS
XKUBOW MaTEpHHU.
2. [ToaroroBUTHCA
K BXOJTHOMY
KOHTPOJIIO0 3HAHUU.
JKuBBIE CUCTEMBI U UX 6 2 4 1. O600IUTH U 1. Ouenka
CTPYKTYpHBIE YPOBHHU CHCTEMaTH3UPO- MaTepHuaioB
BaTh 3HAHUS O JTOKJIAJI0B ¥ HX
JKUBBIX CHCTeMaxX | OOCyXJIeHHe Ha
Ha Pa3HbIX YPOBHIX | MPAKTHIECKOM
OpraHu3aIn 3aHATHUH.
(moaroTroBKa 2. IIpoBepka
JTOKJIAJI0B). MPaBUIEHOCTH
2. JlaTthb 3aMoJIHECHUS
CPaBHUTEIHHYIO TaOTHUIIBL.
XapaKTEePUCTUKY 3.
PaCTUTENBHBIX U CobecenoBanue
JKUBOTHBIX KIIETOK, | TI0 MaTepuaiam
BHPYCOB, TaOTHUIIBL.
MPOKapUOTUYECKOMN
u
YKapUOTHYECKON
KIIETKH
(3anmonHEHUE
TaOJUIIBT ).
EnuncTBO CBOICTB 8 4 4 1.00001mmTH 1 1. Obcyxnenne
TEHETUYECKOr0 MaTepraia u CHUCTEMaTH3UPO- TEOPETHUECKOTO
MEXaHN3MOB peann3alyu BaTh 3HAHUS O Marepuaia Ha
HaCJEICTBEHHOU MaTepUaTbHBIX MPaKTUYECKOM
rHpopMaIuu OCHOBax 3aHATHUU.
HacleAcTBEHHOCTH |2. TecToBbIH
Y U3MEHYHMBOCTH.  |KOHTPOJb
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2. IloaroroBuThca
K TECTOBOMY
KOHTPOJIIO 3HAHUM.

3HAHUI.

Teopus sBOMIOIUN 8 1. O600mHTH 1 1. TecToBbIit
OPTaHUYECKOT'0 MUPA KaK CHUCTEMAaTHU3UPO- KOHTPOJIb
obobmaromas BaTh 3HAHUS O 3HAHUH.
OHOJIOrMYecKast KOHLEI U MeXaHU3Max U 2. O0cyxacHHE
3aKOHOMEPHOCTSAX |TEOPETUUYCCKOTO
SBOJIIOLIHH. Marepuaia Ha
2. [1oArOTOBUTHCS | TPAKTHYECKOM
K TECTOBOMY 3aHATHUMU.
KOHTPOJIIO 3HAHUI.
OO01Me 3aKOHOMEPHOCTH 8 1. O6o0muUTH U 1. TectoBbIit
OHTOr'€HE3a KUBBIX CUCTEM CHUCTEMAaTHU3UPOBATH |KOHTPOJIb
3HaHUA 00 3HAHUU.
OCHOBHBIX 2. ObcyxaeHue
cnocobax TEOPETHUYECKOTO
Pa3MHOXKEHUS U Marepuaia Ha
3aKOHOMEPHOCTSAX  |IPAKTHYCCKOM
Pa3BUTHS KHUBBIX 3aHATHUH.
OpraHU3MOB.
2. IloaroroBuThes K
TECTOBOMY
KOHTPOJIIO 3HAHUM.
DUIOreHeTU4eCKoe 10 1. IToaroToBUTH 1. TecToBerit
CTaHOBJIEHNE (QYHKINUN JOKJIaJpl HA TEMY: |KOHTPOJb
JKUBBIX OPTaHU3MOB «OcHOBHBIE 3HaHUH.
(G YHKITH KUBBIX 2. Pemenne
OpPraHU3MOB: KeHCoB.
XapaKTEepUCTHKA U
CpaBHUTEIbHBIN
aHaJmn3 y
NpeacTaBuTenen
Pa3IMIHBIX [TAPCTBY
JKuBBIe opraHu3MBI Kak 8 1. Cnenatp 1. TecToBbIi
caMOperyIupPYIOIIrecs KOHCIIEKT 110 KOHTPOJIIb
CUCTEMBI TemaM: «PU3UKO- 3HAHUU.
XUMUYECKHE 2. Obcyxnenne
aCIeKTHI TPOOIEMBI | TEOPETHIECKOT
YIpaBJICHHS 0 MaTepmana Ha
(camoperynsium) MPaKTUIECKOM
opranuzmoM (D. C. | 3aHATHH.
bayapa)»;
«IIpencrasienue 06
OpraHu3Me Kak
CaMOYTIpPaBIIIEeMOH,
CaMOPETYIHPYEMOH
cucteme (M. N.
I[Imaneray3eH)».
OCHOBBI aJaNITAIlMOHHBIX 8 1. O600ImMTH 1 1. TecToBBIH
MIPOIIECCOB Y Pa3HBIX TPYII CHCTEMAaTHU3UPOBATh | KOHTPOJIb
OpPTaHU3MOB 3HAHUSA O 3HaHUH.
MeEXaHU3Max 2. Pemenue
ajanTauu y KEHCOB.
pacTeHuil u
JKUBOTHBIX.
OpranusM Kak LeJOCTHas 8 1. O600mHTH 1 1. TecTtoBBIN
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cucreMma CHUCTEMAaTH3UPOBATh | KOHTPOJIb
3HaHUS 00 3HAHUUN.
OpraHU3MEHHOM 2. [IpoBepka
YPOBHE JKHUBOTO, MPaBUIBLHOCTH
yAEIUB 0c000¢ 3aIOJHCHUS
BHUMAaHUE TaOJIULIBL.
CTPYKTYpPHOU 3. Pemenue
opraHu3aluu KENCOB.

OJTHOKJIETOUHBIX U
MHOT'OKJIETOYHBIX, &
TaKxe
pPacTUTENBHBIX U
JKUBOTHBIX
OpTaHU3MOB.

2. CocTaBUTH
Ttabuny «TkaHu:

0COOEHHOCTH
CTPOEHUS U
GyHKIUN»
CuMOMO03 KUBBIX 5 2 3 1. O0o0wuTL U 1. TecToBBINA
OpraHu3MoB KakK CUCTEMATU3UPOBATH | KOHTPOJIb
3BOJIIOLIMOHHOE SIBJICHUE 3HAHUS O 3HaHUH.
pasHooOpas3uu 2. O6cyxaeHue
dbopm cumOH03a TEOPETHUYECKOTO
pasHbIX MaTepuaia Ha
CUCTEMATHYECKUX |MPaKTHUYECKOM
TPyl OPraHW3MOB. |3aHSATHH.
WHuTerpanus )KUBoro u 6 2 4 1. O600ImHKTh 1 1. Yuactue B
HEKHMBOro Ha OnochepHoM CHCTEMAaTHU3UPOBATh | paboTe
YpOBHE 3HAHUS O KpYyTJIOTOo
MOMYJISAIIMOHHO- cTona.
BUJIOBOM U
o6uocdepno-
[EHOTUYECKOM
YPOBHE JKHBOTO.
IMoaroToBka K ’K3aMeHy, 27 27 1. IToaroroBka OtBer Ha
caa4ya sK3aMeHa JK3aMEHY BOIPOCHI
JK3aMeHa.
Bcero no gucnunjnne 108 38 70

6.2. Opranu3anms TeKylero KOHTPOJIA M NPOMEKYTOYHOM aTTeCTANNHU
Texyuias aTTecTanus KauecTBa yCBOeHHsI 3HAHMI

OCYIJ_IGCTBJ'IHGTCSI B XO0AC IPAKTHUUICCKUX 3aHATHH Ha OCHOBE IIPOBCPKU JOMAIITHUX 3a,I[aHHI>i,
IPOXOKIACHUA TCCTOBOI'O KOHTPOJIA 3HaHHI>i, TpYIIIOBOIO CO6€C€I[OBaHI/I$I, PCUICHUC KEHCOB.
HpOMe)KyTO"IHaﬂ arrecTanus CTyICHTOB
OCYH.[GCTBJ'IHCTCH B XOJ€ OK3aMcCHa. K HpOMeX(YTOqHOﬁ aTrTeCTallui  JOOITYyCKAarOTCA
CTYACHTHI, UMCIOIIUC MMOJIOKUTCIIBHBIC OLICHKHU 110 TCCTOBOMY KOHTPOJIRO 3HAHUM.

IIpuMepHBbIii nepeYeHb BONPOCOB K IK3aMeHY
1. Bo3HMKHOBeHHE H 3BOJIOLMA KUBOH MaTepHH KaK OCHOBA e¢IMHCTBA U MHOIr000pa3us
(¢opm cymecTBOBaHMSA JKM3HHU HA IJIAaHeTe 3eMulsl.
JAnpaKkTuyeckue eAMHUIBI. BO3HUKHOBEHHE IUIAHETHl 3eMiisdl. XUMMUYECKUN 3Tall 3BOJIOLMU.
buosornueckuit 3ran 3BoaONUHA. BO3HUKHOBEHHE DYKapUOTUYECKUX KIIETOK.
2. BbpIMupaHue BUI0B KaK 3aKOHOMEPHOCTbh MAKPOIBOJIIOLMH.
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JunakTuyeckue eIMHUIBI: TJ100anbHBIE KartacTpodsl Ha IUIaHeTe 3emuisd. [IpuumHbI
BBIMUPaHUS BUJIOB. BeIMupaHue 1 BO3HUKHOBEHUE BUI0B KaK 3aKOHOMEPHOCTH 3BOJIOLUH.

3. CHCTEeMHOCTh W OPraHHU30BAHHOCTH JKU3HHM HAa MJaHeTe 3eMJisi KaK pe3yabTaT
3BOJIIOLINH.

JAupakTuyeckue eJMHULBI: XapaKTEPUCTUKA YPOBHEW OpraHU3allK KU3HU.

4. llpoucxoxaeHue uepapxuu (QUIOrEHETUYECKMX TIPYyNI Kak I[O0Ka3aTeiab pOJICTBA
OpraHu3MOB.

JAupakTuyeckue eAMHUIbI: IyTH IPOTEKAHUS IBOJIIOLUOHHBIX IPOLECCOB. TeMIbl 3BOITIOIUI
rpyni. OuiIoreHeTHYeCKUE PEIUKTHI.

5. MHoroo0pa3sue ¢opm KuBOii NPUPOIBIL.

JAupakTuyeckue eIMHMIbI: 11apCTBa, TUIBI, Kiacckl U T. A. IlpencraBurenu, KpaTkas HX
xapakrepuctuka. [lonstue gopma u takcoHomuyeckas rpymnmna. Cpena oOUTaHUS M aJalTHUBHBIE
MPUCTIOCOOIEHUS, U aAANTHBHBIE MPUCTIOCOOIEHUS HA YPOBHE KPYIMHBIX TAKCOHOMUYECKHX TPYIIIL.

6. MexaHu3M BO3HHUKHOBEHHS €JUHCTBA )KMBOIl MPUPOIBI.

JAupakTuyeckue eIMHMIbI: OHTOT€HE3 — OCHOBa (QuioreHe3a. bap — 3akoH 3apojpllIeBOro
CXOJICTBA. YUEHHE O pEeKaNUTYyIsIUuu. buorenetnueckuii 3akoH. OminMOpuoreHes.

7. OHTOreHe3 kak ¢eHOMEH KM3HU Ha IJIaHeTe 3eMuIsl.

JAupakTuyeckue eIMHMIbI: OOIIee NpeJCTaBlIeHHE 00 OHTOreHEe3e pa3HbIX OPraHU3MOB.
Oco0eHHOCTH HBOJIIOLIMY PACTEHUH U )KUBOTHBIX. OHTOreHeTnueckas auddepeHnpoBKa.

8. LlesocTHOCTH U YCTOHYHMBOCTH OHTOTeHE3a.

JAupakTuyeckue eIMHMUbI: KOppensiuuss B OHToreHese. KoopauHaius B OHTOrEHE3E.
OMOpPHOJIOTHS OHTOTE€HE3A.

9. ABTOHOMHU3aNMs — IJIABHOE HANPaBJIeHHE IBOJIIOIIMU OHTOTeHe3a.

JAupakTudyeckue eAWHUIbI: BO3JCHCTBHE BHEIIHEW CpeAbl HAa OHTOIEHE3 OPraHU3MOB.
[TonaTtne «aBTOHOMU3ANMSY. ABTOPETYIATOPHBIA MEXaHW3M pa3BHUTHs. BHyTpeHHHE (GaKTOPHI
Pa3BUTUS OPraHU3MOB. DBOJIIOLUS PETYASATOPHBIX MEXaHU3MOB.

10. «/I[peB0 KHM3HM» KaK CIOCO0 BbIPAXKEHHS CBSA3M HCTOPUYECKOr0 TMPONULIOTro ¢
COBpeMEeHHBbIM HACTOSIIIUM.

JAupakTudyeckne  eAMHMubl:  QGopmbl  QuioreHeza.  TeMmbl  3BOJIOUMK  TPYMI.
OWIOTeHETUYECKHUE PEIUKTBHI.

11. EcTecTBeHHBIH 0TOOP — IBUKYIIAs CHJIA IBOJIIOLHH.

JAupakTuyeckue eIMHMIbI: TOHITHE «ECTECTBEHHbIH OTOOp». Benymas pons otbopa B
BO3HMKHOBEHHUU HOBBIX MpU3HAKOB. OCHOBHBIE (POPMBI €CTECTBEHHOTO 0TOOpa. TBOpUecKkas poiib
€CTECTBEHHOI0 0TOOpA.

12. Momyasinus — 3JieMeHTAPHasl CTPYKTYPHAasl eIMHULA IBOJIIOLMH.

JAupakTuyeckue eIMHMLbI: MMOHSATHE «MOMYJAUs». OCHOBHBIE XapaKTEPUCTHKHU MOMYISIIUN
KaK 9KOJIOTO-T€HETHUCEKNUE CUCTEMBI.

13. DnemenTtapHbie (paAKTOPHI IBOJIIOLMH.

JAupakTuyeckue eJUHUIbI: YIEMEHTAPHOE HBOJIOIMOHHOE SBJICHHE. MyTallMOHHBINA MPOLIECC.
[Tonynsiironnslie BoaHbL. M30msmus.

14. DBojouus Kak Npouecc BOSHUKHOBEHUS alanTalui.

JAupakTuyeckue eIMHMIBI: MEXaHH3M BO3HUKHOBEHHS aJanTaluid. KiIacCH(HUKAIUSI
agantaiuii. OTHOCUTENbHBIN XapakTep aganTaiuil.

15. Buja — kavyecTBEeHHBII 3Tan BOJIIOIHOHHOTO Mpollecca.

JAupakTHdyecKkne eMHMIbI: UCTOPUS Pa3BUTHS YUEHHS O BUJIE. ONPEACIICHNUE TIOHATUS «BUI».
Kpurepuu Buna. [IpotuBopeunBsblil Xapakrep BUaa.

16. Bumoo6pa3oBaHue — MCTOYHMK BO3HMKHOBEHHSI MHOT000pa3usi B 'KUBOW mpupoe.

JAupakTuyeckue eIUHUIBI: OTpeelieHne TOHATUS «BHUA00Opa3zoBaHue». OCHOBHbBIE MYyTH U
crniocoObl BUa000pazoBanus. Mexanu3mbl Bu0o0pazoBanus. [Ipumepsl BUg0o0Opa3oBanusl.

17. buocgepHblii YpOBeHb KAK MeXaHM3M HHTerPALMH *KHBOI0 U HEKMBOrO BellecTBa
IUIAHETHI 3eMJIsl.
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JunakTuyeckue eIMHUIbI: BEIIECTBO KaK CTPYKTYPHBIM 31eMeHT Ouocdepsl, OCHOBHBIC
¢bynkuuu 6uocdepsl: KPYroBOPOT XMMUYECKHUX JIEMEHTOB U BEIIECTB, MOTOK 3Heprun. Hoocdepa.

18. Pa3apa:kuMocTh Kak Bceooliee CBOHCTBO )KMBBIX OPraHM3MOB.

JnpaKkTuyeckne eMHULBI: OCHOBHBIE I'PYIIIIBI pa3ipakKUTeNei. 3aKOHBI Pa3ApakeHHUS.

19. PenenTopsl U penenuus pa3apaskeHusi y pacTeHUil ¥ *KUBOTHBIX.

JAunakTtuyeckne eauHunbl: Bo3Oyxnaenue. Dotopeuenuus. DUTOXpOMHAsS CHUCTEMA.
Xemopenenuusa. MexaHopenenuus.

20. Crioco0bl nepeavyu paspaxeHus.

JAupakTuyeckue eIMHHIbI: XUMUYECKas Iiepenada pasjpaxeHus (ropmonsl). [lepenaua
pasapakeHusl ¢ MOMOILbIO UIEKTPUUYECKUX UMITYJIbcOB. HepBHas cucreMa y »KMBOTHBIX KakK IyTh
Iepeaadn pa3apaxeHusl.

21. IBu:KeHUsl y pACTEeHUI U )KUBOTHBIX.

JAunakTudyeckne eqMHUIbI: Ki1accudukamnus. JlokomoTopHbie ABMkeHUs. Tpomu3mel. Hactum.
Typropusie aBmkeHus.. MplllieuHble IBUKEHHUS Y >KMBOTHBIX. [IpucrnocoburtenbHoe 3HaueHUE
JIBVKECHHH.

22. Camopery.Jasinusi y pacTeHUil H *KUBOTHBIX.

JAunakTuyeckne eIUHUIIbI: BHYPUKIECTOUHBIM YpOBEHb peryasuun. Meraboaudeckas,
reHeThyecKas U MeMOpaHHasi peryIsiusl.

23. Me:KKJIeTOUHBIH YPOBEHb PeryJisiliim.

JAupakTuyeckue eAMHMUBI: Tpouueckas, TOPMOHaJbHas, AJIEKTPOPHUINOJIOTUYECKASL
perynsuus.

24. B3auMocCBsI3b CTPYKTYPbI H PYHKIHH PACTEHUI M ;KUBOTHBIX.

JAupakTuyeckue eMHMIbI: TPAHCIIOPT BELIECTB U 3BOIIONUSA (POTOCHUHTE3UPYIOUIUX TKAHEH.
DOTOCHHTETUYECKHE CTPYKTYPHI B CBSI3U C IBOJIIONKEH (DOTOCUHTE3UpYIOMEH (DYHKIIUH.

25. OcHOBHbBIE HaNpaBJieHUs1 (PYHKIMOHAJIbHOI IBOJIIOIUM KUBBIX OPraHU3MOB.

JAupakTudyeckne eAMHUNbI: WBEPreHUNs, MapayieaIn3M, KOHBEpPreHuus. MHOXKECTBEHHOCTh
peanu3anuu GyHKIUH. Ycwienne win ocnabnenue Gpyakuuii. Komnencarus GyHKIni.

26. XuMHYeCKHUI COCTAB KHUBBIX OPraHU3MOB M €ro MPUCNOCOOUTEILHOE 3HAYEHHUE.

JAupakTuyeckue eAMHUNbBI: E€IMHCTBO XHMHMYECKOTO COCTaBa JKHUBBIX OPraHU3MOB.
XuMuyeckass JUBEpPreHuuss U KOoHBepreHus. @OUTOrOpMOHBI U HHTHOUTOpPHI pOCTa Kak
crenugpuuecKue peryasaTopbl GU3N0JIOTUYECKON NeTEIbHOCTH.

27. IBOIIOIUSI TOPMOHAJILHOM CHCTEMbI PACTEHHH U )KUBOTHBIX.

JAupakTuyeckue eJUHUNBI: PA3IUuisl B OMOCHHTE3€ PEryasiTOPOB POCTa Y HU3IIMX PAaCTECHUI
U BBICIIMX OpraHu3MOB. BO3HMKHOBEHME ME3aHM3MOB CHUHTE3a, pEUENUMU M WHAKTHUBALUS
ropMoHOB. [lepBUuHbIe U BTOPUYHBIE CUTHANIBI (MECCEHIKEPHI).

28. DBoTIO1MSI TUTIOB MUTAHUS KUBBIX OPraHU3MOB.

JAupakTuyeckue eIMHUUBI: Kiaccudukanus TUMOB MUTaHUSA. ['eTepoTpoHBIA THI MUTAHUS
KaK DSBOJIIOLIMOHHO HauOojee apeBHUN. Bo3HMKHOBeHHE aBTOTPO(HOro crocoba NHUTaHUS.
bakrepuanbhbiii porocuuTe3. DOTOCHHTE3 3€JICHBIX PACTCHUM.

29. DBoJIOIHUSI JHEPreTHYECKOro 00MeHa KUBbIX OPraHU3MOB.

JAupakTuyeckue eIMHHMIbI: OpoxxeHue. AHa’dpoOHoe npixaHue. KucioponHoe apIxaHue Kak
CJIeZICTBHE BO3HUKHOBEHUS (POTOCUHTE3a. DKOJIOTHS JIbIXaHHUS.

30. ExuHCTBO cocTaBa HAC/IeICTBEHHOI0 MaTepHaJia y BUPYCOB, IPO- H 3YKAPHOT.

JAupakTHyeckne eIMHHUIbI: XApAaKTEpPUCTUKA HYKIEMHOBBIX KHUCJIOT: DJJIEMEHTHBIA U
MoHoMmepHbld coctaB JIHK u PHK; xumuueckue cBs3u, Jnexalmue B OCHOBE COEIMHEHUS
KOMIIOHEHTOB MOHOMEpa, MOHOMEpPOB B moiuMepbl. OCOOEHHOCTH JHMHEHHOW CTPYKTYpHI
HYKJIEMHOBBIX KHCIO0T. DYHKIMOHAIBHOE 3HAYEHUE TIOJMMEPHOTO COCTaBa HYKJIEMHOBBIX KHCIIOT.

31. ENMHCTBO NMPOCTPAHCTBEHHOI OPraHU3alUi HYKJIEHHOBBIX KHCJIOT.

JAnpakTuyeckue eIMHUNBI: TpocTpaHcTBeHHas Monenb crpoeHus JIHK Yorcona-Kpuka n eé
xapakrepucTuka. CXOICTBO BO BTOPUYHOM M TpeTHMUHOU opranuzauuu crpykrypsl JJHK u PHK.
CB3b CTPOEHHSI HYKJICMHOBBIX KUCIIOT € UX (DYHKIIUSMHU.

32. EXMHCTBO CBOWCTB reHETHYECKOr0 MaTepHaJia BUPYCOB, IPO- H YYKAPHOT.
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JAunakTuyeckne eIMHHUIbI: Ha3BaTh U PACKPBITH CYIIIHOCTh M 3HAUYEHHE HEKOTOPHIX CBOMCTB
(AMCKPETHOCTh, JIMHEHHOCTb, HEMPEPHIBHOCTH, OJHOHAINPABICHHOCTh CUUTHIBAHUS T'€HETUYECKOU
nH(OpPMAILIUY, OTHOCUTENFHAS €r0 CTA0WIBHOCTD U JIP.) TCHETUYECKOTO MaTepralia BUPYCOB, MPO- U
3YKapHUOT.

33. IlepexoMOMHALIMA  HACJAEACTBEHHOW uWHGOPMAUMM HA Pa3HbIX YPOBHAX eé
OpraHu3anuu.

JAunakTuyeckne eIMHUIbI: HYKJICOTHIOB B Tpelenax IeHa, HAa YPOBHE TPYII CIETUICHHS
I€HOB, Ha YpOBHE reHoma M reHotuna. [IpuBemuTe mpuMepbl U CHPOTHO3UPYUTE MOCIEACTBUS
TaKUX MAaHUMIYJISIUNA ¢ HACTIEACTBEHHOCTBIO.

34. ETMHCTBO NPOLECCOB peaiu3alii HACIeCTBEeHHOH HHpOpMAaUH.

JAunakTHyeckne eIUHUIbI: €AUHBIM MEXaHU3M PEIYIUIMKAIMA HACIEACTBEHHOTO MaTepuara.
[IpuHUMIT ~ KOMIUIEMEHTApHOCTH — OCHOBA MOHO- W  TOJIMPEITAKOHHOW  peTUTUKaIuf
HacJeACTBEHHON HMHQOpMaluu y BUPYCOB, Tpo- U sykapuot. Pemymmukamus JJHK u PHK kak
KaTaJIMTUYECKUI M SHEPrO3aBUCHUMBIN TIPOIIeCC.

35. Cnennduueckne MeXaHU3Mbl pacnpeaejieHls HACJIEACTBEHHO nHopMaluu y Npo- u
JYKapHUOT.

JAupakTuyeckue eIMHHIBI: POCT HApPY)KHOW KJIETOYHOW MeMOpaHbl MEXAy TOYKaMU
MIPUKPEIUIEHUsT perummuupyronieiics u Marepuackor Hutu JIHK, Hannume crnienmann3npoBaHHOTO
OpraHowjia — MHTOTHYECKOTO BEpPETEeHa JIeJICHUS KIETKH, OOecleyeHne KadyeCTBEHHOE W
KOJIMYECTBEHHOE €MHCTBO ()OPM KUBBIX OPTAHU3MOB.

36. Hatuume eIMHOr0 ONMEPOHHOr0 MeEXAHHU3MA Peryjasiiui 3JKCIPecCHd TeHOB NP
nepenaye nHGOPMALMHU ¢ TeHA HA MPU3HAK.

JAunakTuyeckue eIUHHIbI: PEATH3allds OCHOBHOTO IOCTYyJaTa MOJEKYJISIPHOW TEHETHKHU (C
BBIsSIBJICHHEM BriocsieacTBun Moaudukamusamu) « JHK—PHK—bemox».

37. IlpyHIUI KOMILIEMEHTAPHOCTH KAK OCHOBA TPAHCNOPTHPOBKH AMUHOKHCJIOT K MeCTY
CHHTe3a 0eJIKa U mpouecca TPaHCJIsIUH.

JAunnakTudyeckue eIMHUIbI: aHTUKOAOH M akuentopHeld koHel TPHK. KommiementapHocTh
aatukomoHa TPHK wu komona MPHK kak mexanusm oOpazoBaHMsl TENTUIHOW CBS3H MEXIY
AMUHOKHCIIOTaMU TIpH OMocuHTe3e Oerka.

38. ETMHCTBO B mpoueccax penapauuu nNoBpeskIeHHo HacJeCTBeHHOI HH(popManuu.

JAupakTuyeckue eIMHUIbI: €UHAs ccTeMa (PEpMEHTOB M CXeMa 3TaloB pernapanuu y npo- u
sykapuoT. IlpuHIMOD  KOMIUIEMEHTapHOCTH, OOECIEeYMBAIOLIUMII  TOYHOCTh  HCIPABICHUS
noBpexaenHoi JTHK.

39. DBoJIIOIIHOHHBbIE IPe0OpPa30BaHKs B TeHOME.

Jdunnaktudyeckue enumuunbl: PHK kak nepBoHauanbHbld MaTepuan HacJeACTBEHHOCTH.
l'unotesa cymectBoBanus «Mupa PHK». Muoroo6pasue ¢dynkiuiit PHK. [lepexon ¢dynkunun PHK
Kak BemiecTBa HaciencTBeHHocTd K JIHK u apyrux e€ dyHKImil K APyruM XUMHUECKUM BEIECTBAM
— OenkaM, yriieBojam, JIUIUAaM, MaKpOdpram.

40. 'eHeTyecKMii KOA M TPHHIUI KOIMPOBAHHUS HACJEeICTBeHHON wuHpopmanuu y
Pa3HbIX ()OPM KUBBIX OPraHU3MOB.

JAupakTuyecKkne eIMHHUIBI:  CBOWCTBA T'E€HETUYECKOTO KOJa M €ro YHUBEPCAIbHOCTb.
BBIpOXKAEHHOCTP M HM30BITOYHOCTh T'E€HETHYECKOTO KOoJa - TpUMEp  DBOJIOLMOHHBIX
npeoOpa3oBaHuii B HeM. Hanmudwe HOHCEHC — KOJOHOB KakK TMOJTBEPKICHHE IUCKPETHOCTH
HacJeACTBEHHOCTH. HenepekpbriBaeMOCTh KOJIOHOB U IEPEKPHIBAEMOCTh T'€HOB U UX 3HAYECHUE.

7. YYAEBHO-METOINYECKOE U THO®POPMALIMOHHOE OBECIIEYEHUE

Ocnoenas numepamypa:

1. Nopnanckuit H. H. DBomtonus xu3nu [Tekct] : [y4e0. mocobue Asis mes. By30B MO CIIEI.
032400 — buonorwus] / H. H. Mopaanckuii. — Mocksa : Akagemus, 2001. — 424 c.

2. Jlabyruna M. B. buosiorusi ¢ ocHoBaMH 3K0JOrHU: ydyeOHOe rocodue [DIeKTPOHHBIN
pecypc] : yueb. mocobue / M.B. JIaGyruna, T.A. MackaeBa, H.JI. YeronaeBa. — DneKkTpoH. JaH. —
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Capanck : MITIM wum. M.E. EsceBbeBa, 2013. — 125 c¢. Pexum pgocryna:
https://e.lanbook.com/book/74453

3. IlexoB A. II. buonormss c ocHoBamu dkonoruu [Tekcr] : [yueO. mis BY3O0B,
€CTECTBCHHOHAYYHBIX CHenalbHOCTe! 1 Hanpasienuii| / A. I1. Tlexos. — 3. 7-e, ctep. — CaHKT-
[TerepOypr : Jlanb ; Mocksa ; Kpacaomap, 2006, 2007. — 687 c.

/Jlonoanumenvhasn numepamypa

1. Kononatos 0. B. buoxumust )KUBOTHBIX [DIIeKTpOHHBIN pecypc] : yueb. mocobdue / FO.B.
Konomnaros, C.B. BacuibeBa. — DnektpoH. naH. — Cankr-IlerepOypr : Jlanp, 2015. — 384 c. Pexum
noctymna: https://e.lanbook.com/book/60652

2. Owusmnonorus pacrenuii [Tekcr] : [yueOHMK JUIsI  BY30B 10  OHOJOTHYECKUM
crenuanbHOCTSIM U HampasieHuto 510600 "buomorus"] / mox pen. W. Il. Epmaxosa, [H. /.
Anexuna [u 1p.]. - MockBa : Akanemusi, 2005. — 634 c.

3. ®usunosiorus 4enoBeka M KUBOTHBIX (0OIIas U HBOIIOIMOHHO-3KoJoTHueckas) [Tekcr] :
yueO. Uit CTy/l. YH-TOB, oOydaroruxcs mo crei. "buonorusa" / [A. b. Korau [u ap.] ; mox pexn. A. b.
Korana. — Mocksa : Bricias mikosa, 1984. Y. 1. — 359 c.

4. ®u3n0N0THUs YeJIOBEeKa U KUBOTHBIX (00IIast U IBOIONMOHHO-IKoIoTHYeckas) [Teker] :
yue0. JuIst CTy/l. YH-TOB, oOydaroruxcs ro crei. "buonorus" / [A. b. Korau [u ap.] ; mox pex. A. b.
Korana. — Mocksa : Beicmas mxoia, 1984. . 2. — 287 c.

5. Xennar I'. B. buoxumus pacrenuit [ DneKTpoHHbIN pecypc] : yueOHUK. — DJIEKTPOH. AaH. —
M. : "Jlabopatopus 3nanuii" (panee "BMUHOM. JlaGoparopus 3uanuii"), 2014. — 470 c. Pexum
noctyna: http://e.lanbook.com/books/element.php?pll 1d=50558

6. Axymkuna H. Y. ®uswonorus pactenwii [Tekct] : [ydeOHHMK IS CTYACHTOB BY30B,
oOyuatontuxcsa no crneunaibHoctd 032400 "buonorus"] / H. Y. Sxymkuna, E. FO. baxrtenko. —
Mockaa : BJIAJIOC, 2005. — 463 c.

Humepnem-pecypcoi:

1. ®pankaun A. P. DBoONMOHHBIE W3MEHEHHSI B HEOOIBIINX MONYISAIUAX [ICKTPOHHBINA
pecypc]. Pexxum mocryma: http://www.ex-situ.ru/bibliographylist/99-2010-04-18-12-48-25.html

2. FLORANIMAL - pactenusi W >KMBOTHBIC [3EKTpOHHBIA pecypc]. Pexum mocryma:
http://www.floranimal.ru/index.php

3. bubmmoreka 1O  SBOJIONMHM  [IEKTPOHHBIM  pecypc]. Pexumm  moctyma:
http://evolbiol.ru/paperlist.htm

4. MnmrocTpupoBaHHasi SHIUKIONEAUS )KUBOTHBIX [3JIEKTPOHHBIN pecypc]. Pexxum noctyna:
http://www.filin.vn.ua/about.html

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCLHUIIJINHBI
1. Jlekunonnas aynuropus — Ne 301A.

1.1. Kommnetotep (HOYyTOYK),

1.2. MynpTUMEIUATIPOEKTOP,

18


https://e.lanbook.com/book/74453
http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Пехов,%20Александр%20Петрович
http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Якушкина,%20Наталья%20Ивановна
http://www.ex-situ.ru/bibliographylist/99-2010-04-18-12-48-25.html
http://www.floranimal.ru/index.php
http://evolbiol.ru/paperlist.htm
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