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IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo yueOHOMY mpenmety "buomorus" (manee - OuoyiorHsi) HA YPOBHE CPEIHErO
obmero oo6pa3oBanus pazpadorana Ha ocHoBe denepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obpazoBannu B Poccuiickoit ®enepanun», ®PI'OC COO, Konuenmuu mnpenogaBaHus y4eOHOTO
npeameTa «buosorus» 1 OCHOBHBIX MOJIOKEHUH (eepaibHON pabodeii mporpaMMbl BOCITUTAHUS .

VYuebublii npenmer «buonorus» yriayonénnoro ypoBHs usydenus (10-11 xmaccel) siBhsiercs
OJIHUM U3 KOMIIOHEHTOB mpeaMeTHoi obnactu «EcTtecTBeHHO-Hay4yHble MpenMeTsl». CoriaacHo
nonoxeraussM ®I'OC COO npoduiibHble yueOHbIE TPEAMETHI, H3ydaeMble Ha yriIyOJIEHHOM YpOBHE,
SBISIFOTCS  criocoOoM nuddepeHnumanun oO0ydeHHsI Ha ypOBHE CpPEIHEro oOIIero ooOpa3oBaHUS H
NpU3BaHbl  00ECHEUUTh IPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM  OOLIUMM, CpPEOHMM  OOIINM,
cpeaHuM NpodecCHOHAIBHBIM U BBICIIMM 00pa3zoBaHuEM. B TO ke Bpems KaXAblii U3 3TUX Y4eOHBIX
NPEeIMETOB JIOJDKEH OBITh OPHUEHTHPOBAaH Ha MPHOPUTETHOE pelIeHHe 00pa3oBaTeNIbHBIX,
BOCIUTATEIbHBIX W PAa3BUBAIOIIMX 3aJ]]a4, CBA3AHHBIX C TNpodopueHTalel o0yJarommxcs u
CTUMYJUPOBAaHHEM HHTEpeca K KOHKPETHOW 00JacTH HAy4YHOTO 3HAHHMA, CBS3aHHOTO C OHMOJIOTHEH,
MEIUIIMHOMN, 3KOJIOTUEH, ICUXOJIOTHEH, CITIOPTOM UM BOCHHBIM JIETIOM.

[Iporpamma mo yuebHOMY mnpenmery "buomorms" na€r mpeacraBieHHe O IENW U 3a1a4ax
u3ydyeHus ydeOHoro mpenmera «buonorus» Ha yriyon€HHOM YpOBHE, OIpelessieT 00s3aTeabHOoe
(MHBapHaHTHOE) TMPEIMETHOE COJIEpKAHHWE, €ro CTPYKTYpPUpPOBaHHE II0 pas3jieinaM U TeMmawm,
pacmpezieieHue Mo KiaccaMm, peKOMEHAYeT MOCIeO0BaTeIbHOCTh M3Y4YeHHs] y4eOHOro marepuana ¢
y4€TOM MEXKIIPEIMETHBIX M BHYTPUIPEIAMETHBIX CBS3€H, JIOTMKM y4eOHOro Mporecca, BO3PACTHBIX
ocobeHHoCTel oOydaromuxcs. B mporpamme mo 61MoI0ruu peann3oBaH MPUHIUI TPEEMCTBEHHOCTH C
u3ydeHueM OHOJIOTMM Ha ypOBHE OCHOBHOTo oOumiero oOpa3oBaHMs, Ojarojaps d4emy
MIPOCMATPUBAETCA  HANPABICHHOCTh HA MOCIEAYIOLIEe pPa3BUTHE OHOJOTMYECKHX  3HAHUM,
OPHEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS, SKOJIOTUYECKOTO
MBIIUICHHS], TIPEACTABICHUI O 3J0pOBOM 00pa3e *KU3HU, Ha BOCHUTAHHE OEPEKHOTO OTHOIIEHHS K
OKpYJKarole mpupoaHoi cpeae. B mporpamme mo OHONIOTMHM TakkKe IOKa3aHbl BO3MOMXHOCTH
yuebHoro mpenmera «buonorus» B peanmuzanuu TpedoBanuit PI'OC COO k mMIaHUPyeMbIM
JUYHOCTHBIM, METANpPEIMETHBIM M MPEIMETHBIM pe3ylbTaTaM oOy4eHuss U B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIHHON EATEIHHOCTH OOYYAIOIIUXCS [0 OCBOCHHUIO COJEP>KaHUS
OmoI0rMYecKoro o0pa3oBaHus Ha YPOBHE CPEAHETO 00IIero oopa3oBaHusl.

Y4eOublii mpenmer «buonorus» Ha YpPOBHE CpeaHEro ooOmero oOpa3oBaHHs 3aBepllaeT
Onosornyeckoe 0Opa3oBaHHWE B INKOJIE W OPWUEHTHPOBAH Ha pACIIMpEHHE U YriyOJeHuWe 3HaHW
o0yyJaroImuxcs 0 KUBOM MPHUPOJE, OCHOBAX MOJIEKYJISPHOM M KJIETOYHON OHMOJIOTHH, SMOPUOIOTHU U
OMOJIOTUY Pa3BUTHS, TCHETUKH, CEIEKIINU, OMOTEXHOJIOTHUH, YBOJIOIMOHHOTO YISHHS U SKOJOTHH.

Nzyuenne yuebHOro mnpenmera «buonorus» Ha yriayOJeHHOM YypOBHE OpPHUEHTHPOBAHO Ha
MOATOTOBKY OOYYAIOIIUXCSl K TMOCJIEAYIONIEMY TOJIYYeHUI0 OMOJornueckoro o0pa3oBaHus B By3ax U
OpraHu3alMsIX CpeAHero npodeccuoHanbHOro oOpasoBaHus. OCHOBY €ro COJIEp)KaHUS COCTaBISET
crcreMa OMOJIOTMYECKUX 3HAHWM, MOJNYYEHHBIX NMPH H3YyYCHHH OOYYaIOIIMMHUCS COOTBETCTBYIOIINX
CHCTEMaTUYEeCKHX pa3fiesioB OMOJIOTUM Ha YPOBHE OCHOBHOTrO 001ero oopasosanus, B 10—11 kiaccax
STH 3HAHUS TOYYAIOT pa3BUTHE. TaK, pacIIMPEHbI U yriIyOJIeHbI OMOJIOTHUECKUE 3HAHUS O PACTEHHSIX,
KMBOTHBIX, TIpHOax, OaKTepHusxX, OpraHu3Me 4YeJloBeKa, OOIIMX 3aKOHOMEPHOCTSX KHU3HH,
JOTIOJTHUTEIBHO BKJIFOUEHBI OHMOJIOTMYECKHE CBEIEHHUS TPHUKIATHOTO W TIOMCKOBOTO XapakTepa,
KOTOpbIE MOXKHO MCIIOJIb30BaTh KaK OPUEHTHUPHI IS MOCieayromiero Beidopa npodeccun. Bozmokna
TaKXKe MHTerpauus OMOJIOTMYECKUX 3HAHUH C COOTBETCTBYIOIIMMHU 3HAHHMSMH, TOTYYEHHBIMU
00y4arolMMUCs NpU U3y4eHUU (HU3UKH, XUMHUH, reorpaduu 1 MaTeMaTHUKH.

CtpykTypa nporpaMmsl 1o yuebnomy npeamery "buonorus” oTpaxaer CHCTEMHO-YPOBHEBBIN U
HBOJIIOIMOHHBIA TOAXOABI K U3ydeHHIo Ouosnormu. CoriacHO WM, HU3y4JalOTCsl CBOWCTBa U
3aKOHOMEPHOCTH, XapaKTepHbIe JUIS JKUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3alMM, SBOJIIOLUHU
OpPTaHUYECKOTO MHpa Ha 3emiie, COXpPaHEHHUs OMOIOTMYECKOro pa3HooOpasus ruiaHeTel. Tak, B 10
KJIacce M3y4aroTCsl OCHOBBI MOJIEKYJSIPHOW M KJIETOYHOH OWOJOTHH, 3MOPHUOJIOTUHM U OHMOJIOTUH
pa3BUTHSI, TEHETUKH W CEJICKIMH, OMOTEXHOJIIOTUM W CHHTETHYECKOW OWMOJIOTHH, aKTYaIM3HPYIOTCS
3HaHUS OO0ydJaroUMxcs Mo OOTaHWKE, 300JI0TMM, aHATOMMH, (GHU3MoJoruM dvenmoseka. B 11 kmacce
M3Y4al0TCsl BOJIIOI[MOHHOE YUE€HHE, OCHOBBI SKOJIOTHH U yueHHe 0 buocdepe.

VYuebubiii npeamer  «buonorus»  mpu3BaH  O0ECNEYUTh  OCBOEGHHE  OOy4YaromHUMUCS
OMOJIOTUYECKUX TEOPH M 3aKOHOB, WJEH, MPUHIUIIOB U TPABHII, JISKAIIUX B OCHOBE COBPEMEHHOM



€CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, 3HAHUH O CTPOECHUH, MHOTO0Opa3uH U OCOOCHHOCTSX KIICTKH,
OpraHusma, TMOMNyJsAluu, OHOIEHO3a, SKOCUCTEMBbI, O BBIAAIOMIMXCS HAYYHBIX JAOCTH)KCHUSX,
COBPEMEHHBIX HCCIEOBAHUAX B OWOJIOTHH, MPHUKIAIHBIX ACHEKTaxX OWOJOTHYECKUX 3HaHWUU. J[is
pa3BUTHA U TOJJEPXKAHUS UHTEepeca 00yJaromUXcsi K OMOJIOrMHM HApSAY CO 3HAYUTENBHBIM 00bEMOM
TEOPETUYECKOTO MaTepHajja B COJIEPKaHUM MPOrPaMMBbI 110 OMOJIOTHH MPETYyCMOTPEHO 3HAKOMCTBO C
UCTOpHUEH CTAHOBJICHUS M PA3BUTUS TOW WJIM MHOW 00nacTh OMONOTHH, BKIAAOM OTEYECTBEHHBIX U
3apyO0eKHBIX YIEHBIX B PEIICHNE BAKHEUITUX OMOIOTUYCCKUX U IKOJIOTUYECKUX MPOOIIEM.

Lenp u3yuenust yuebHoro mnpeamera «buonorus» Ha yriyOJ€HHOM YpPOBHE — OBJaJIeHUE
00y4aroIUMUCs 3HAHUSIMUA O CTPYKTYPHO-(DYHKIMOHAJIBHON OpraHU3allMH >KUBBIX CHCTEM PAa3HOTO
paHra u mnpuOOpeTeHHE YMEHUH WCIOJIb30BaTh O3TU 3HAHUS B (HOpPMHUpPOBAHMM HMHTEpeca K
ornpeaenEéHHol 00IacTH MpodeCCHOHATBHON JIeATEIBHOCTH, CBI3aHHOW ¢ OMOJIOTHEH, WM K BBIOOpPY
y4eOHOr0 3aBeACHUS ISl IPOJIOJKEHHS OMOJIOTMYECKOT0 00pa3oBaHusl.

JlocTikeHne Ienu u3ydeHus ydeOHoro mpeamera «buomnorus» Ha yriayOn€HHOM YpOBHE
o0ecreunBaeTcs peleHueM CIeAYOIUX 3a1ay:

-OCBOCHUE OOYYArOIIMMUCS CHUCTEMBbI OMOJIOTHYECKUX 3HAHMHA: 00 OCHOBHBIX OHOJIOTMYECKHX
TEOpUAX, KOHLEIIUAK, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U TpaBHIaX, COCTaBISIOLINX
COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KapTHHY MHUpPA; O CTPOCHHH, MHOTOOOpPa3UH M OCOOCHHOCTSAX
OMOJIOTUUECKMX CHCTeM (KJIETKa, OpraHu3M, NONyJsAlus, BHA, OWoreomeHos, Owuocdepa); o
BBIIAIOILMXCS OTKPBITHUAX U COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTU;

-O3HaKOMJIEHHE OOYYaloIIMXCsl ¢ METOJaMHU MO3HAHUS JKUBON MPHUPOABI: UCCIEI0BATEIbCKIUMHU
METOJIaMU OHMOJIOTHYECKUX HAYK (MOJEKYJISIPHOW M KICTOYHOW OMOJIOTHH, SMOPHOIOTHH U OHOJIOTHH
pa3BUTHSA, TEHETHUKU M CENIeKIIMH, OWOTEXHOJIIOTMH M CHUHTETUYECKON OHOJOTHH, MaJeOHTOJOTHH,
9KOJIOTMH); METOJIaMU CaMOCTOSITEIbHOTO ITPOBEIEHUSI OMOJIOTHYECKUX UCCIIEI0BaHU B 1abopaTopun
U B ipupojie (HaOmroaeHne, N3MepeHue, YKCIIEPUMEHT, MOJICIIUPOBAHUE);

-OBJIICHHE O0yYarolMMHCS YMEHHUSIMU: CaMOCTOSATEIbHO HAaxoOJuTh, AaHAJIW3UPOBATh U
UCIOJIb30BaTh OMOJIOTMYECKYI0 HH(POPMAINIO; TOIb30BaThCS OUOJIOTMYECKON TEPMHHOJOTHEH U
CHMBOJIMKOH; YCTaHABJIHMBATH CBSI3b MEXIY Pa3sBUTHEM OWOJIOTHMH W COIMAIHHO-DKOHOMHYECKUMH U
HKOJIOTHUECKUMHU TMpOoOJIeMaMU YEeIOBEYECTBA; OIICHMBATh IOCJIEICTBUS CBOEH JESATENBHOCTH IO
OTHOIIECHHUIO K OKpY’Kalollell MPUPOJAHON cpejie, COOCTBEHHOMY 370POBbIO U 310POBbIO OKPYKAIOIIUX
Toaeil; 000CHOBBIBaTh U COOMIOAATh MEphl MPO(UIAKTUKM MH(EKIIMOHHBIX 3a00JeBaHUM, MpaBuiia
MOBEJICHUsT B TMpHpojae u obecrmeueHHss Oe30MacHOCTH COOCTBEHHOM JKHU3HEACATEIBHOCTH B
Ype3BBIYANHBIX CUTYAlUSIX TPUPOJHOTO M TEXHOICHHOTO XapaKTepa; XapaKTepU30BaTh COBPEMEHHbBIE
Hay4yHbI€ OTKPBITUS B 001acTH OMOJIOTUH;

-pa3BUTHE y OOYYalOUIIUMXCS HHTEJUIEKTYyaJbHBIX W TBOPUECKUX CIIOCOOHOCTEH B mpolecce
3HAKOMCTBAa C BBLIAIOIIMMUCA OTKPBITUSAMH M COBPEMEHHBIMH HCCIIEJOBaHUSIMU B OMOJIOTHH,
pelmaeMbIMM €10 TpoOJeMaMu, METOJOJOrHed OMOJIOTHYECKOro MCCIIEOBaHUs, IPOBEIACHUS
OKCIIEPUMEHTAJbHBIX  WCCIENOBAaHUM,  pelleHus  OMOJIOrMYecKHMX  3ajad,  MOJEIMpPOBAHUS
OMO0JIOTNYECKUX 0OBEKTOB U MPOIIECCOB;

-BOCIIUTAHUE y OOYYAIOIIMXCS LIEHHOCTHOIO OTHOILIEHUS K JXKMBOM HpHUpoOJe B LEIOM M K
OTJENbHBIM €€ 00BEKTaM U SBJICHUAM; (POPMHUPOBAHUE HKOJOTHUECKOM, TeHETHUECKOW IpaMOTHOCTH,
o01ieil KyabTypbl OBEIEHUS B IPUPO/IE; MHTETPALIM €CTECTBEHHO-HAYUHbIX 3HAHUM;

-npuodpeTeHre OOy4arOIIUMUCS KOMIIETEHTHOCTH B PALMOHAJIBHOM MPUPOAONOIb30BAHUI
(cobunroieHne MpaBuUil TOBEAEHUS B MPUPOJIE, OXPaHbl BUJIOB, KOCUCTEM, OMOc(ephl), COXpaHEHUU
COOCTBEHHOTO 3/I0pOBbsl M 3/0pOBbSl OKpYXKAIOIMIUX JIIOJeH (coOmoeHuss Mep NpoQUIaKTHKU
3a0osieBaHni, oOecneyeHne O€30MacCHOCTH JKU3HENEATENbHOCTH B UYPE3BBIYAWHBIX CUTYaLMSIX
IPUPOJHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS OWOJIOTMYECKHUX 3HAHUM U
YMEHHH B MMOBCEAHEBHOM KU3HH;

-CO3JJaHME  YCJIOBMHM JUII  OCO3HAHHOTO  BBIOOpPa  OOYYalOUMMHCA  MHIUBHIYaJIbHOU
o0pa3oBaTeNbHOM  TPAaGKTOpPHM,  CIOCOOCTBYIOIIEH — mocieayrouieMy  npogecCHOHaIbHOMY
CaMOOIIPEIEIIEHUIO0, B COOTBETCTBUHU C WHAMBUYaTbHBIMU HHTEPECAMU M MOTPEOHOCTAMU PETHOHA.

OO1iee yKnCiIO 4acoB, OTBEIEHHBIX HA M3y4eHHE OMOJIOTMM Ha YriIyOJIEHHOM YPOBHE CpPEIHEro
obmiero oopazoBanus, coctapinseT 204 yaca: B 10 knacce — 102 gaca (3 yaca B Hezeno), B 11 kimacce —
102 gaca (3 gaca B HEZENIO).

OT10op opraHM3allMOHHBIX (OPM, METOJOB U CPEACTB OO0y4YeHHUs OMOJIOTHHM OCYIIECTBISETCS C
y4€TOM CHeuu(PUKUd €ro coAepaHus M HalpaBICHHOCTH Ha MPOJOKEHHE OUOJIOTHYECKOro
00pa3oBaHMs B OPraHU3ALUAX CPEHETO MPOPECCHOHATBLHOIO U BBICILIETO 00pa30BaHuUsI.



OOs3aTenbHBIM  YCIOBUEM TPU OOy4YeHMH OHOJOTMHM Ha YIrIIyOJIEHHOM YPOBHE SIBIISETCS
NpOBEJCHNE Ta0OPATOPHBIX U NMPAKTUYECKUX paboT. Taxke ydactue oOydalOMMXCS B BBITOJHEHUN
MPOEKTHBIX M Yy4eOHO-MCCIE0BATENBCKUX padoT, TeMaTHKa KOTOPBIX OIPEENIeTCs] YYUTeIeM Ha
OCHOBE MMEIOIINXCS MaTePHATbHO-TEXHUUECKIX PECYPCOB M MECTHBIX MIPUPOIHBIX YCIOBHH.

COJAEP/KAHUE OBYYEHUA

CopepxaHue MpOrpaMMbl, BBIIECIEHHOE KYPCUBOM, HE BXOJUT B IPOBEPKY IOCYAAPCTBEHHOU
uroroBoi arrectaruu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpeMeHHass OWONOTHSI — KOMIUIEKCHass Hayka. KpaTkas uCTOpHus pa3BUTHS OHMOJIOTHH.
buonornyeckne Hayku ¥ u3ydaemble UMU poOieMbl. OyHaMeHTalIbHbIE, IPUKJIAAHBIE U TIOUCKOBBIE
Hay4HbIE UCCIICOBAHUS B OMOJIOTHH.

3HayeHue Ouosoruu B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHBI MHUDA.
[Tpodeccun, cBsazanubie ¢ Ouooruel. 3HaueHne OMOJIOTHH B IPAKTUYECKOH JACATEIBHOCTH YEIOBEKA!
MEIMIIMHE, CEIBCKOM XO0351CTBE, IPOMBILIJICHHOCTH, OXPaHE IPUPOBI.

Hemoncrpamuu Iloprpersl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapxk, Y. JlapBuH,
V. T'apsen, I'. Mennens, B. W. Bepunanckuit, W. II. [laBnos, WM. N. Meunukos, H. V. Basunos, H.
B. Tumodees-Pecosckmit, k. Yorcon, ®@. Kpuxk, /1. K. benses.

Tabnmuubl u cxembl: «CBs3p OMOJNOTMM C JPYrUMH Haykamu», «CucremMa OHMOJIOTHMYECKHUX
HAyK».

Tema 2. /KuBble cucTeMbI H X H3y4YeHHE

JKuBble cucreMbl Kak mpeaMeT u3ydeHHs Ouoioruu. CBOWCTBA JKMBBIX CHCTEM: €IHHCTBO
XMMHMUYECKOIO COCTaBa, AUCKPETHOCTb M LIEJIOCTHOCTb, CIOXKHOCTH U YIOPSJAOYEHHOCTb CTPYKTYPBHI,
OTKPBITOCTh, CaMOOpPraHU3alus, CaMOBOCIPOU3BEIAECHUE, Pa3Ipa)kKMMOCThb, MU3MEHUUBOCTb, POCT M
pa3BUTHE.

VYpoBHM  OpraHu3ald  JKUBBIX  CHCTEM:  MOJICKYJISIDHBIM,  KJIETOUYHbIA, TKAHEBBIM,
OpPraHU3MEHHbIH, MNOMYJSAIMOHHO-BUI0BOM, 3KOCHUCTEMHbIN (OMOreoLeHOTHYeCKUit), OuochepHbIi.
[Tpormecchl, mpoucxoasye B XKHUBBIX cucTtemax. OCHOBHBIE NMPHU3HAKU KUBOTO. JKu3Hb Kak (opma
cyuiecTBoBaHMs Marepuu. Hayku, u3yuaroniye )KuBble CHCTEMBI Ha Pa3HbIX YPOBHSAX OpraHHU3aLUH.

W3ydyeHne >KMBBIX CHUCTeM. Meroabl Ouosiormdeckoil Haykw. HaOmroneHuwe, w3MepeHHe,
JKCIIEPUMEHT, CUCTEMaTH3alus, MeTaaHanus. [loHATHE O 3aBUCHMMON M HE3aBHCHMOM IEPEMEHHOI.
[InanupoBanue skcnepuMenTta. [loctaHoBka M mpoBepka runore3. Hynesas rumoresa. Ilonstue
BbIOOpKM M €€ J0cToBepHOCTh. Pa30poc B Ouonornuyeckux JgaHHbIX. OIEHKAa J1OCTOBEPHOCTH
IIOJIyYEHHBIX  pe3ysnbTaToB. [IpHYMHBI  HMCKaXXEHHs  pe3yibTaTOB JKclepuMeHTa. IlonsTue
CTaTUCTUYECKOTO TECTA.

JleMoOHCTpaLuu

Tabnuubl u cxembl: «OCHOBHBIE MPHU3HAKU KU3HU», «buonornyeckue cucrems», «CBONCTBa
KHUBOU MaTtepumn», «YpoBHU OpPraHU3alMU KUBOH NpUpoibl», «CTpoeHHe )KUBOTHOU KIIeTKW», « TkaHu
KHUBOTHBIX», «CHCTEMBbl OpPraHOB 4YEJIOBEUECKOro opranusmay, «buoreonenos», «buochepay,
«MeTo/1bl U3yUYEeHUS )KUBON TIPUPOIBIY.

Ob6opynoBanue: 1abopaTopHoe 000pylOBaHME Ul IMpPOBEACHUs HaOIIOAEHUM, HM3MEpeHuH,
JKCIIEPUMEHTOB.

IIpakTuyeckas padora «/crnonb3oBaHue pa3IuYHBIX METOJOB IIPU HU3YYEHUU SKHUBBIX
CUCTEMM.

Tema 3. buosiorusi Kierku

Knerka — cTpykTypHO-(QYHKIMOHATIbHAS €AMHUIA >KUBOro. McTopusi OTKPBITHS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. llneiinen, P. BupxoB). OcHOBHBIE
10JIO’KEHUSI COBPEMEHHOM KJIIETOUYHOM TEOPHH.

MeToapl  MOJIEKYJISIpHOH M KJIETOYHOM  OWOJIOTMH: MHKPOCKOMHMsS, XpomaTorpadus,
anekTpodopes, METOZl ~ MEUeHBIX  aToMoB,  Jud¢epeHIuaIbHOoe  LEeHTpU(YrHpoBaHHUE,
KyJIbTUBUPOBAaHUE KIIETOK. M3yuenue @ukrcuposanHvlx K1emox. DneKTpOHHAas
MHKpockonus. Kongoxanvras mukpockonus. Bumanvhoe (npudicusnennoe) uzyuenue Kiemox.

JleMoOHCTpaL UK



[optpertsl: P. I'yk, A. JleBenryk, T. [lIann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmumpl  u  cxembl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBIH MHUKpPOCKOM», «lcTopus
Pa3BUTUS METOJIOB MUKPOCKOITHI.

OO6opynoBaHue: CBETOBOII MHKPOCKON, MHUKpOMpENnaparbl pacTUTENbHBIX, JKUBOTHBIX H
OaKTepUaIbHBIX KICTOK.

IIpakTHyeckas padora «/3yueHne MeTONOB KJIETOYHOW Ouojoruu (xpomartorpadus,
anekTpodopes, nuddepennnanpHoe neHTpudyrupoanue, [ILIP)».

Tema 4. Xumnueckasi OpraHu3anus KjieTKn

XHUMHUYECKUHN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPO3JIEMEHThl. Bosia u €€ poip Kak
pacTBOPUTEIIA, pearcHTa, y4aCcTHE B CTPYKTYpPUPOBAHUM KIIETKH, TEIUIOPEryJsAluu. MuUHEpalbHbIE
BElIECTBA KJIETKH, UX Onosornyeckas poiib. Posib KATHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BeliecTBa KIETKU. buosnormueckue nonumepsl. benku. AMHMHOKHCIOTHBIN
coctaB OenkoB. CTpyKTyphl OenkoBoi Mojekyinbl. [lepBuunasi cTpykrypa Oenka, MenTUHas CBS3b.
Bropuunas, TpeTruHas, yerBepTHUHast CTpyKTyphl. [lenarypanus. CoiictBa 6enkoB. Kinaccudukarms
OenkoB. buonornueckue hyHkuun 0eaKoB. [Ipuonsi.

VYrneBoabl. MoHOcaxapuabl, JUcaxapHibl, OJUrocaxapuabl U noiucaxapujpl. OOmmil mian
CTpOCHHS U (PU3NKO-XUMHUUECKHE CBOMCTBA YIiIeBOJ0B. buonoruueckue GyHKIUN YrII€BOOB.

Jlunmuaer. T'uapodmieHO-THAPOdoOHEIE cBolicTBa. Kiaccudukarus mnuaoB. Tpurinmepubl,
dbochomunuabl, BOCKH, cTepounbl. buonornmueckue ¢yHknuun nunuaoB. OOmme CcBOKHCTBa
OMOJIOTHYECKUX MEMOpaH — TEKY4eCTh, CIOCOOHOCTh K CAaMO3aMBIKaHHUIO, TIOTYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. [JHK u PHK. Crpoenue HykinenmHOBBIX KuciaoT. Hykimeoruiel.
[Mpunmun komruiementapaoctu. IlpaBuno Yapradda. Crpykrypa [AHK — naBoifHas crupaib.
Mectonaxoxaenue u ouonorunueckue pynknuu JHK. Bunst PHK. ®ynkuuu PHK B kietke.

Crpoenune monekyinsl AT®. Makpospruueckue cBsizu B moiiekyine AT®. buonorunueckue
¢byukun  AT®.  BoccraHoBneHHbIE  MEpEeHOCYUMKH, HMX  (QYHKIUHM B KIETKe. /[pyeue
nykneozuompugocgamor (HT®D). CexBenupoBanne JHK. Memoowr cenomuxu, mpanckpunmomuxu,
NPOMeoOMUKU.

CrpykrypHast Ouoisiorus: OMOXMMHYECKME U OHO(pU3NYECKHE HCCIEAOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHOMN CTPYKTYpbl OMOMONEKyYI. Modenuposanue cmpykmypsl u QyHKyuti OUOMOREKY1 U
ux xKomniaexkcos. Komnviomepmuwviti Ou3aiiH U OpeaHU4ecKuti cuHme3 OUOMONEKYN U UX HeNnpUpPOOHbIX
aHanoz2o8.

JleMoOHCTpaLuu

Hoprpetst: JI. [lonunar, [Ix. Yorcon, @.Kpuk, M. Yunkunc, P.®Ppankiun, . Canrep,
C. [Ipy3unep.

[lnarpammbl: «PacripefeneHie  XMMUYECKUX  AJIEMEHTOB B HEXKUBOW  MPUPOIEY,
«Pacnpenienenne XMMUYECKUX 3JIEMEHTOB B JKUBOW ITPUPOIE».

Tabmuiel  u cxemsbl: «Ilepuogudeckass TabmuIa XUMHYECKHX OJEMEHTOB», «CTpoeHwue
MOJIEKYJIbl BO/IbI», «BeriecTtBa B cocTaBe opraHu3MoBy, «CTpoeHne MoJekyinbl 0enka», «CTpyKTypbl
0enkoBOll  MOJeKkynbl», «CTpoeHHE MOJIEKYl YIiaeBojaoB», «CTpoeHue MOJEKyJd JIUIHUIO0BY,
«HykienHoBbie KUCIOTBD, «CTpoeHne MoneKkyinsl ATOy».

O6opyoBaHue: XUMUYecKasi 1ocyia 1 000py10BaHUE.

JlaGopaTopHnas padora «OOHapyxeHHe OEJIKOB C TOMOIIbIO KAU€CTBEHHBIX PEaKIuil».

Jlaboparopnasi padora «/ccienoBaHne HYKIEHHOBBIX KHCIOT, BBIJCICHHBIX M3 KIETOK
Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenue U QyHKIMH KICTKH

Tumbl KJIETOK: JyKapuoTH4eckas W Tpokapuotrndeckas. CTpyKTypHO-(YHKIMOHAIHHBIE
00pa30BaHMsI KIETKH.

Crtpoenue npokapuotudeckoi kieTku. Kiierounas crenka Oakrepuil u apxeil. OcobeHHOCTH
CTPOEHUS TeTepoTpodHON U aBTOTPO(HON MPOKAPUOTUYECKUX KIETOK. MecTo M pojb MpOKapuoT B
OMOIIEHO3aX.

Crpoenrie ¥ (YyHKIMOHMPOBAHUE SYKAPHOTHUECKOW KieTku. I[lmazmaruueckas memOpaHa
(urazmanemma).  CTpykTypa  Tuta3MaTH4deckod  MeMmOpaHbl.  TpaHCmOpPT — BEmIECTB  4epe3
IUIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIM (auddy3us, obnerd€Hnas auddysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIN aKTUBHBINA TpaHcnopT). [loxynponunaemocts MmemOpansl. PaboTa HaTpuii-



KaJIMEBOTO Hacoca. DHAOLUUTO3: MUHONNUTO3, (haronuTo3. Jk3ouuto3. Knerounas crenka. CTpykrypa u
(G yHKIMH KIETOYHOW CTEHKH PAaCTeHHH, TPHOOB.

Huronna3zma. [urozons. Llutockener. JIBuxkenue uurToruiazMbl. OpraHouabl KIETKH.
OnnomeMOpaHHBIE OPTaHOWIBI KIETKH: HHAomiasMmarudeckas cerb (DIIC), ammapar ['ombmkw,
JIM30COMBI, UX CTpPOCHHE U PyHKINHU. B3auMocBsA3b 0 THOMEMOpaHHBIX OpPraHoNI0B KieTku. CTpoeHue
TpaHyJISpHOTO peTUKynyma. Mexanusm Hanpagnenus 6enxos ¢ IIIC. CuHTe3 pacTBOPUMBIX OEJIKOB.
CuHTe3 KIETOUHbIX MeMOpaH. [mankuil (arpaHyssipHBIA) 3HJIOIUIA3MATUYECKUN PETUKYIYM.
CekperopHass ¢yHkums anmapara [onbmku. Moougurkayus 6Genkos 6 annapame 1oavb0dcu.
Copmuposka 6enxos ¢ annapame I 0n1602cu. TpaHCTIOPT BEIIECTB B KJIETKE. Bakyoian pacTUTENbHBIX
kietok. Kierounsiii cok. Typrop.

[ToryaBTOHOMHBIE ~ OpraHOMIbBl  KJIETKU:  MUTOXOHJAPHUM,  IUIACTHABL. /Ipoucxodrcoenue
mumoxonopuil u nracmud. Cumbuocenes (K.C. Mepeosckosckuiti, JI. Mapeynuc). Ctpoenue u GyHKIIMH
MUTOXOHAPUA M 1actua. [lepBuYHbBIE, BTOPUYHBIE M CIOXKHBIC IIACTUIBI (DOTOCHHTE3UPYIOIIUX
9YKapuoT. XJIOPOILIACTHI, XPOMOILIACTHI, ICHKOIIACTHI BBICIIUX PACTCHHIA.

HememOpannsie opranouasl kineTkd CrpoeHne M (QYHKIMM HEeMeMOpaHHBIX OPraHOMIOB
KJICTKU. PuGocomsl. IIpomescymounvie Gunamenmol. MukpodunaMeHTbl. AKmuHosvie
MUKpoghunamenmai. Mpleunbie KIIETKU. AKmunogwvle KOMNOHEHMbl HeMblULeYHbIX
knemox. Mukpotpybouku. Kierounsrii nentp. CTpoeHHe U [BHKEHHE >XIYTUKOB U PECHUYEK.
MuxkpoTtpyboukn mmromiasmel. LlenTpuons. benku, accoyuuposannvie ¢ MuKpoguiameHmamu u
Mmuxpompybouxamu. Momopnvie 6enxu.

SAnpo. ObGonouka sapa, XPOMaTHH, KapUOIUIa3Ma, SIAPBIINIKHA, WX CTPOEHHE U (YHKIHH.
Snepusiii  O6enkoBbIii MaTpukc. [IpocTpaHCTBEHHOE pAacMONOKEHHE XpOMOCOM B HUHTepdha3zHOM
anpe. dyxpomamun u 2emepoxpomamun. benku XxpomaTuHa — FTUCTOHBL. Junamuxa s0epHou 06010uKu
8 mumose. foepHulii mpancnopm.

Knerounsle BritoueHusi. CpaBHUTENIbHAs XapaKTEPUCTUKA KJIETOK JYKapuUOT (PacTUTEIbHOM,
YKUBOTHOM, TPUOHOI).

JleMoHCTpaLuu

[oprpetsl: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHHE DYKAPHOTHUECKOW KIeTKH», «CTpOCHUE KUBOTHOM KIICTKH,
«CTpoeHre  pacTUTENbHOM  KiIeTku», «CTpoeHne  MHUTOXOHApUW», «Sapo»,  «CtpoeHue
MPOKAPUOTHUYECKOMN KIIETKI.

OO06opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpEnapaThl PaCTUTEIbHBIX, JKUBOTHBIX KIIETOK,
MUKpoOTpenaparbl 0aKTepHalbHbIX KJIETOK.

Jlaboparopnasi padora «/3ydeHne CTpOCHHS KIETOK PAa3IMYHBIX OPTaHU3MOBY.

IMpakTuyeckas padora «3yuyeHue cBOWCTB KJIETOUHON MEMOPAHBI».

Jlaboparopnasi pabora «/ccnenoBanue Iula3mMoiu3a M JACIUIA3MOJIM3a B PACTUTEIIBHBIX
KJIETKaxX».

IIpakTuyeckas padora «3yueHne IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX)».

Tema 6. O0MeH BellleCTB U MPeBpallleHHe JHEPTUHU B KJIeTKe

AcCUMMIIAIMS U JUCCUMMIISIMS — JIBE CTOPOHBI MeTaboim3Ma. Tumbl oOMeHa BEIECTB:
aBTOTPO(HBIA U rerepoTpodHbIi. YyacTue Kuciaopoja B OOMEHHBIX Ipoleccax. JHEpPreTu4ecKkoe
obecrieueHne kieTku: npeBpamieHne AT B oOMeHHbIX mnporeccax. depMeHTaTHBHBIN XapakTep
peakuii KieTouHoro Mmertadbonuzma. DepMEeHTHI, UX CTPOCHUE, CBOMCTBA M MEXAHU3M JCHCTBUA.
KodepmenTtsl. OTinnuns pepMEHTOB OT HEOPraHUYECKUX KaTaln3aTopoB. benku-akTuBaToOphbl U OeJIKH-
MHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX pEaKLUi OT pa3IMYHbIX (aKTOPOB.

[lepBUYHBII CHHTE3 OpPraHMYECKHUX BeUIECTB B KieTke. DOTOCUHTE3. AHOKCUSEHHbIU U
okcueennviti pomocunmes y bakmepuii. Ceemocodbuparowjue nueMeHmol U NUSMeHmMbvl PeaKyuoHHO20
yenmpa. Ponp xmoporuiactoB B npouecce ¢porocunte3a. CBeroBast U TeMHOBas (pas3bl. Pomoodvixanue,
Cs, Cs u CAM-munwst pomocunmesa. IIponykTHBHOCTH (hoTOCHHTE3a. BiusiHUE pa3IudHbBIX (GaKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHue HOTOCHHTE3A.

XemocuHTte3. Pa3HooOpa3zue opraHu3MOB-XEMOCHHTETHKOB: HUTpUUUUpYIOIUE OaKkTepuH,
&Kenez00akTepuu, cepoOaKTepuy, BOJOPOAHbIE OakTepuu. 3HAUEHHE XEMOCHHTE3a.AHa’pOOHBIE
opranusmsbl. Buner Opoxenus. IIpoaykTel Opo’keHusI U UX HCIOJIb30BaHHE YEIOBEKOM. AHa’poOHbIE
MHUKPOOPIaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMHM M BO30ynuTenu Oone3Heil. AIpoOHbIE OpraHU3MBI.
Otanbl  dHepreTudeckoro obOmena. IloaroroBuTenpHBIM dTam. [7uKonM3 — OECKUCIOPOIHOE
pacIleIIeHHE TJIIOKO3BI.



buoniornyeckoe OKHCIEHHE, WM KIETOYHOE JibIxaHue. Poyib MUTOXOHApHMI B mpoleccax
ouonornueckoro okucinenusd. Luknuyeckue peakunu. OkucautensHoe GochopunupoBanue. Jxepus
MeMOpaHHO20 epaouenma npomonos. Cunmez  AT®D:  paboma npomonuou  AT®-
cunmaswi. [IpeumyinecTBa adpoOHOTO MyTH OOMEHa BEMISCTB Iepes] aHadpoOHBIM. D(PGHEKTUBHOCTh
HHEPreTHYECKOro 0OMeHa.

JdemMoHcTpauMu

IMoprpersr: JIxk. [Ipuctiin, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A.DHrensrapnr,
I1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuiel  u  cxembl: «@oTOCHHTE3», «JHEpreTudeckuii oOmeH», «buocuHTe3 Oenmkay,
«Ctpoenue pepmeHTa», «XEMOCHHTE3.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, O0OpYAOBaHHE MJIsi MPUTOTOBJICHUS IOCTOSIHHBIX H
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopnasi pa6ora «/I3ydeHne KaTaJUTUYECKOH aKTUBHOCTH (pepMEHTOB (Ha mpumepe
aMmIIa3bl WIK KaTajaasbl)y.

JlaGopaTopnasi padora «/3yueHne pepMEHTATHBHOTO pacCIIEIUICHUs] TIEPOKCHIA BOJOPOJA B
PACTUTENBHBIX U )KUBOTHBIX KIETKAX).

JlaGopaTopuas padora «CpaBHEeHHUE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

Jla6opaTopnasi pa6ora «CpaBHEHUE MPOIIECCOB OPOKEHUS U ABIXAHUSD.

Tema 7. HacieacrBennasi nHpopManus U peaju3amnus eé B KJIeTKe
PeaKHI/II/I ManI/I‘IHOFO CHUHTC3Aa. HpI/IHIlI/IH KOMHJIGMGHTapHOCTI/I B peaKm/mx ManI/I‘-IHOFO
cuHTe3a. Peanu3anus HacJeICTBEHHOW WHQpOpManuu. | ©HeTHYeCKHil KOJ, €ro CBOWCTBA.

Tpanckpunuuss — warpuunelii cuHte3 PHK. IlpuHuumnel TpaHCKpUNIMM: KOMIUIEMEHTAPHOCTD,
aHTUIAPAJUIEIbHOCTh, ACUMMETPUUHOCTb. Co3pesanue mampuunvix PHK 6 sykapuomuueckoii kiemxke.
Hexooupyrowue PHK.

Tpancnsmus u e€ stanbl. Yuactue tpaHcnopTHeix PHK B OmocunTese Oenka. YcioBus
ouocunTe3a 6enka. Koguposanue amuHokucaoT. Pois prbocom B OnocunTese Oernka.

Cospemennvie npedcmasnenus o cmpoenuu eenos. OpraHuzalnus reHoMa y MpPOKapuoT U
sykapuoT. Perynsnusi axkTUBHOCTM T€HOB Yy ImpokapuoT. I'umoresa omepona (P. XKako0,
K. Mano). Monexynspusie mexanuzmvl IKcnpeccuu 2eHos y sykapuom. Ponb xpomamuna 6 pe2ynsayuu
pabomul 2enos. Perynsuys 0OMEHHbIX ITpoLeccoB B kieTke. Kiierounslil romeocras.

Bupycbl — HekierouHnble (OpMBI KU3HM M OONMUraTHbie napasuThl. CTpoeHHE MPOCTHIX U
CJIOKHBIX BUPYCOB, PETPOBHUPYCOB, OakTepuodaros. Kusnennviii yuxn JJHK-codepocawux supycos,
PHK-cooepaoicawux eupycos, bakmepuoghazos. Obpamuas mpanckpunyus, pegepmasa, unmezpasd.

BupycHble 3a601eBaHus yenoBeka, KUBOTHBIX, pacteHuil. CITN, COVID-19, counanbHble U
MEIULUHCKUE TPOOJIEMBI.

buoungpopmamuka: unmeepayus u amanuz odorvwux maccugos («bigdata») cmpyxmypHwvix
buonoeuveckux oaumvix. Hanomexnonocuu 6 ouonoeuu u meouyuue. Ilpoepammupyemvle @yHkyuu
benxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoHCTpanuu
[Toptpetsr: H. K. Konbuos, /1. 1. UBaHOBCKUIA.

Tabnuue! u cxemsl: «brocunres 6enkay, «I'eneTnueckuii koay, «Bupycs», «bakrepuodarm.
IMpakTuyeckas padora «Co3gaHue MOJEIU BUPYCa.

Tema 8. ZKM3HEHHBIN LUK KIETKH

Krerounslii 1iukdi, ero nepuossl U peryisnus. Marepdasza u muto3. OCOOEHHOCTH MPOIIECCOB,
npoTtekaromux B uHTepdaze. IlogroroBka  kierku K  jgeneHuro.  IIpecuHreTrnueckuit
(MOCTMUTOTUYECKUH), CHHTETUYECKUH W IOCTCUHTETUYECKHI (MPEMUTOTUYECKUN) MEepHOAbI
uHTEep(a3bl.

Martpuunsiii cuate3 JIHK — permukanus. [puanuns! permkannn JJTHK: komnnemenTapHoCTSb,
IIOJIYKOHCEPBAaTUBHBIM CHHTE3, aHTUnapauieapbHocTh. Mexannsm permkamuu JIHK. Xpomocowmst.
Ctpoenue xpomocoMm. Temomepbl M TeloMepaza. XPOMOCOMHBIM Ha0Op KIETKHM — KapHOTHIL
JIMIIIIOUHBIN 1 TaIuIONAHBIH Habopbl XpoMocoM. ['oMoioruunbie XpoMocoMBl. [10710BbIE XPOMOCOMBI.

Jenenune xnetku — muto3. CTaauu MUTO3a U MPOUCXOASIINE B HUX MpoOIecChl. TUIBI MUTO3a.
Kapunoxunes n nuroknses. buonornueckoe 3HaueHUE MUTO3A.

Perymsmus mutoTudeckoro nukia kietku. [Iporpammupyemast kiierouHasi TuOenb — anornTo3s.



Knerounoe simpo, XpomMocombl, (hYHKIHMOHAlIbHAs TeHOMUKA. Mexanuzmul nponughepayuu,
ougppepenyuposxu, cmapenus u eubenu kiemok. «l{ugposas knemka» — oOuoungopmamuuecxue
MoOenu YYHKYUOHUPOBAHUS KIeMKU.

JemMoHCTpauMu

Tabmuiel W cxembl: «KU3HEHHBIA IHMKIT KIETKH», «MuTo3», «CTpOCHHE XpOMOCOMY,
«Pennmukanus [JJTHK».

O06opynoBaHue: CBETOBOM MHKPOCKOI, MUKpOTpenaparsl: «MHUTO03 B KJIETKaX KOpEeIIKa JTyKay.

Jla6opaTopnasi pa6ora «l3yueHne XxpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlaGopaTtopnasi padora «HaOnronenne MuTo3a B KIETKaxX KOHYMKA KOpemIka Jyka (Ha
TOTOBBIX MUKpOIIpenapaTax).

Tema 9. Ctpoenue u GQyHKIIUM OPraHU3MOB

buosornueckoe pasHooOpasue OpraHU3MOB. OAHOKIIETOUHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE OPTAHU3MBI.

OcoOeHHOCTH CTPOEHMSI U JKU3HEIEATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuw,
apxeu, OJHOKJIETOYHbIE TI'PUOBI, OJHOKJIETOYHBbIE BOAOPOCIH, Apyrue MHpoTHcThl. KonoHuambHbIE
OpraHU3MBl.

B3anmocBA3p 4yacTeli MHOTIOKJIETOYHOTO OpraHus3ma. TkaHW, OpraHbl M CHUCTEMBI OPraHOB.
Opranusm Kak exuHoe 1enoe. ['omeocras.

Tkanu pacteHuid. TUIBl pacTUTENBHBIX TKaHEH: oOpa3oBaTesibHas, MOKPOBHAs, MPOBOASIIIA,
OCHOBHas, MexaHuueckasg. OCOOEHHOCTH CTpOoeHHs, (PYHKUUN W pacroJOKEHUs TKaHEW B opraHax
pacTeHui.

TKaHM XKMBOTHBIX M 4YE€JIOBEKA. THIIBI )KMBOTHBIX TKAHEW: DIIMTEIWAIbHAs, COCIMHMUTEIIBHAS,
MbllIeyHas, HepBHass. OCOOCHHOCTH CTpO€HHUs, (YHKUMHA M DPACHOJOXKEHMsS TKaHeW B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble M IeHepaTHBHBIE OpraHbl pacTeHHH. OpraHbsl M CHUCTEMBI OpPIaHOB
JKUBOTHBIX U 4yesioBeKka. DyHKIIMU OpraHOB ¥ CUCTEM OPIaHOB.

Omnopa Tena opranuzMoB. Kapkac pacrenuii. CkeneTsl OZHOKJIETOYHBIX U MHOTOKJIETOYHBIX
AKUBOTHBIX. HapyXHbIi 1 BHYTpeHHUH ckeneT. CTpOeHHE U TUIIbI COETUHEHUS KOCTEH.

JIBr>keHue opraHu3MoB. J[BHKEHHE OJIHOKJIETOYHBIX OPraHU3MOB: aMEOOHUIHOE, KIYyTUKOBOE,
pecHuyHOe. JIBM)KEHME  MHOTOKJIETOYHBIX pPACTEHMM: TPONM3MBI M  HacTuu. JIBukeHuHe
MHOT'OKJIETOYHBIX JKUBOTHBIX U YeJIOBEKa: MblllleyHas cuctema. Pedexc. CkeneTHble MBILIIBI U UX
pabora.

IIuranue opranusmos. IloryomeHue BOJBI, YIVIEKUCIOINO ra3a M MHUHEPAIBHBIX BEIIECTB
pacteHussMH. IInTaHne KUBOTHBIX. BHYTPUIIOIOCTHOE M BHYTPUKIETOYHOE nuuieBapeHue. [Iuranue
MIO3BOHOYHBIX KMBOTHBIX. OTHENbl NHILEBAPUTEIBHOTO TpakTa. [IMIeBapUTEnbHBIE JKENE3BI.
[InmeBapuTenpHas cUCTEMa YEIOBEKa.

Jpixanue opranuzMoB. [[pixanue pacteHuil. [lpixanue >XuBOTHbIX. [uddys3us rasoB yepes
nmoBepxHOCTh KieTku. KoskHoe npixanuwe. JlpixaTenbHas mMOBEpXHOCTh. JKabepHoe u JNEroyHoe
nbpIxaHue. /[pIxaHue MO3BOHOYHBIX JKUBOTHBIX M UEJIOBEKAa. DBOJIOLHMOHHOE YCIO)KHEHHE CTPOEHUS
JIETKMX MTO3BOHOYHBIX KUBOTHBIX. /[pIXaTeapHas CHCTEMA YeI0BEKAa. MEeXaHU3M BEHTUIISIUU JETKUX Y
NTHIL U MIIEKOUTAIOMUX. Perynsanus apixanus. [prxarenbHble 00bEMBI.

TpancnopT BemecTB y opraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI PACTEHMM. TpaHCIIOPT BEIIECTB y
*UBOTHBIX. KpoBeHOCHas cucrema u €€ opransl. KpoBeHOCHas cucTteMa MO3BOHOYHBIX KMBOTHBIX U
yenoBeka. Cepie, KpOBEHOCHbIE cocyAbl U KpoBb. Kpyrum kpoBooOpaiieHHs. DBOJIIOLUOHHBIC
YCIIO)KHEHHS CTPOCHUSI KPOBEHOCHOW CHUCTEMBbI MO3BOHOYHBIX >KMBOTHBIX. Pabora cepaua u eé
perymusanus.

Beinenenne 'y opraHu3smMoB. Beigenenue 'y pacteHuid.  BelneneHue y  JKMBOTHBIX.
Coxparutenbuble Bakyosid. Opranbl BelaesneHus. OuibTpanus, CeKpeus 1 00paTHOE BCachlBaHUE KaK
MEXaHU3MBbl pabOThl OpraHoB BblaeieHHs. CBA3b MOJOCTU TeJda C KPOBEHOCHOW M BBIACIUTEIHHON
cUCTeMaMU. BblgeneHne y M03BOHOUYHBIX JKMBOTHBIX M denoBeka. Ilouku. Ctpoenue u
¢byHkmonupoBanue HepoHa. ObpazoBaHHE MOYH Y YETIOBEKA.

3ammTa y OpraHu3MoB. 3alMTa Y OAHOKJIETOYHBIX OpraHu3mMoB. Cropbl OakTepuil U IUCTHI
MpocTeHIMX. 3aluTa y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. Cpencra macCHBHON U XUMUYECKOU
3aIUThl. OUTOHLIMIBL.



3amuTa y MHOTOKJIETOUHBIX >KMBOTHBIX. [IOKpOBBI M HX MPOU3BOAHBIE. 3allluTa OPraHU3Ma OT
Oonesneit. ImmyHHas cucreMa yesnoBeka. KileTOUHBIM ¥ TyMOpadbHBI UMMYHUTET. BpoxkaEHHBIN 1
npUOOPEeTEHHBINH  crienupUUecKuii HMMMYHUTET. Teopus KIOHAJIbHO-CEIEKTHUBHOTO WMMYHUTETA
(IT. Opnux, ®. M. bepuer, C. Tonerasa). Bocnanutenbabie OTBETHI OpraHu3MOB. Poib BpoKIEHHOTO
MMMYHHUTETA B PA3BUTUHU CUCTEMHBIX 3a00JI€BaHUM.

Pa3znpa)xuMoCTh 1 peryisiuys y Opranu3mMoB. Pa3npa)kuMocTh y OJHOKJIETOYHBIX OPIaHU3MOB.
Takcucsl. PaznpaxumMocTs U peryisinus y pacTeHuil. PocToBble BenecTBa U X 3HaYCHUE.

HepBHas cucrema u pediexkTopHast peryisius y >kuBOTHbIX. HepBHast cuctemMa u €€ OTIelbl.
DBOJIIOIIMOHHOE YCIIO)KHEHHUE CTPOECHHSI HEPBHOM CHCTEMBI y XUBOTHBIX. OT/EIBI TOJIOBHOTO MO3ra
II03BOHOYHBIX KUBOTHBIX. Pediekc u pedaexropHas nyra. besycioBHble U yCIOBHBIE pEQIIEKCHI.

['ymopanbHast peryisuus U OSHIOKPUHHAs CHCTEMa JKMBOTHBIX M uesnoBeka. JKenessl
SHIOKPUHHOM CHCTEMBI U UX TOPMOHBI. JlelicTBHe rOpMOHOB. B3anMOCBs3b HEPBHOW M 3HJIOKPUHHOMN
cucreM. [ unoranamo-runoduzapHas cucrema.

JemMoHCcTpauMu

Iloprper: U. I1. ITaBnos.

Tabmuubl  u  cxeMbl: «OAHOKIETOUHBIE BOAOPOCIN», «MHOIOKIETOUYHbIE BOJOPOCIHY,
«baxrepun», «lIpocreiimmey, «Opranbl LBETKOBBIX pacTeHUi», «CHCTEMBbl OPraHOB IO3BOHOYHBIX
KUBOTHBIX», «BHYTpeHHee CTpOcHHME HACEKOMbIX», «TkaHu pacreHui», «KOpHEBBIE CHCTEMBIY,
«Ctpoenue credms», «CTpoeHHE JTUCTOBOM IUIACTUHKNY, «TKaHU KMBOTHBIX», «CKEIeT 4eloBeKay,
«[InmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenpHass cucrema», «HepBHas
cucrema», «Koxa», «MpblieuHas cuctema», «BbiaenuTenbHas cucreMa», « QHIOKPUHHAS CUCTEMAY,
«Ctpoenne wmplnp», «MMMmyHuter», «KumeunononoctHele», «CxeMa NHUTaHUS PACTEHUN»,
«KpoBeHocHbIE cHCTEMBI MTO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue Truapbl», «CTpoeHHE IUIaHApUN»,
«BHyTpeHHee cTpoeHHe JOXkKAEBOTo uepBs», «HepBHas cuctema poio», «HepBHas cuctema JIsATyILIKWY,
«HepBHas cucrema npecMbeikaromuxcs», «HepHas cucrema nruny, «HepBHas cucrema
MIIeKONUTaIMX», «HepBHas cucrema uenoBekay, «Pediaexcy.

OO0opyoBaHKEe: CBETOBOMI MHUKPOCKOI, MHKpOIpEnaparbl OJHOKJIETOYHBIX OpPraHU3MOB,
MUKpOIIpenaparsl TKAHEW, PAKOBUHBI MOJUIOCKOB, KOJUIEKIIMM HACEKOMBIX, HWIJIOKOXKHX, JXUBBIC
SK3EMILUIAPbl KOMHATHBIX pAacTeHU, repOapuu pacTeHHUH pas3HBIX OT/AEIOB, BJAXKHbBIE IpenapaThl
KUBOTHBIX, CKEJEThl IO3BOHOYHBIX, KOJUIEKIIMU OECIIO3BOHOYHBIX >KHBOTHBIX, CKEJIET 4EIOBEKa,
00OpyJOBaHUE Ui JEMOHCTPALMU TOYBEHHOTO M BO3YIIHOTO MUTAHMUS PACTCHUH, PaCIICTUICHHS
KpaxMana u OenKoB moja JeiicTBueM (epMeHTOB, 000OpyIOBaHUE MAJS JAEMOHCTPALUHU OIBITOB IO
M3MEpPEHUIO KU3HEHHOM €MKOCTH JIETKMX, MEXaHU3Ma JIbIXaTeIbHBIX ABM)KEHUH, MOJEIU T'OJOBHOIO
MO3ra pa3Iu4HbIX KUBOTHBIX.

JlabopaTopHnasi pa6ora «/3yueHue TkaHel pacTeHUu».
JlabopaTopHas padora «/3ydeHne TKaHEN )KUBOTHBIX».
JlabopaTopHas padora «/3ydeHHe OpraHoB IBETKOBOTO PACTCHUS».

Tema 10. Pa3MHoOKeHHe U PA3BUTHE OPTAHN3MOB
@dopMbl pa3MHOKEHHSI OPTaHU3MOB: Oecronoe (BKIItouas BereTaTUBHOE) U MojioBoe. Busl 6ecronoro
Pa3MHOXKEHHUS: IOYKOBAHUE, CTIOPYJISIHS, PparMeHTAIHs, KIOHHPOBAHHE.

[TonoBoe pazmuoxkenue. IlonoBeie kineTku, unu ramersl. Meio3. Cranuu meliosa. [loBenenue
XpoMocoM B Mero3e. KpoccnHrosep. bronornyecknii CMbICI Mei03a U MOJI0BOTO Iporecca. Meno3 u
€ro MecTO B )KM3HEHHOM ITUKJIE OPTaHU3MOB.

[IpenzaponbimieBoe pa3Butue. ['amerorenes y >kuBoTHbBIX. [lonoBeie xene3pl. OOpa3oBaHue U
pa3BHTHE TOJIOBBIX KJIeTOK. Criepmarorenes u ooreHe3. CTpoeHHE TOJIOBBIX KIIETOK.

Omnog0TBOpeHHEe W AMOPUOHANBHOE pa3BUTHE KHUBOTHBIX. CIOCOOBI OIUIOAOTBOPEHUS:
Hapy’KHO€, BHyTpeHHee. [lapTeHorenes.

WuauBuayalbHOE Pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpPHONIOTHS — HayKa O Pa3BUTHH
opranusmoB. Mopghozenez — oona uz enasHvlx npoorem smopuonocuu. Koumyenyus mopghocenos u
Mmooenu mopghozereza. Ctaauu MOpUOTeHe3a JKUBOTHBIX (HA mpuMepe Jsrymkn). Jpoonenue. Turbt
npoOneHus. /Jemepmunuposannoe u HeOepMUHUPOBAHHOe Opoobaenue. bracmyna, munvl Oracmyi.
OcoOeHHocTH APOOICHUS MIIEKOMTUTAIONINX. 3apO/IBIIIEBLIC TUCTKHU (TaCTPYIALNS). 3aKIaKa OPraHOB
W TKaHEeW W3 3apOJBIIICBBIX JIMCTKOB. B3anMHOE BIMSHHE YacTed pPa3BUBAIOMIETOCS 3apO/IbIIa
(oMOproHaNbHASsT UHAYKIMS). 3aKiaJKa IaHa CTPOEHHUsS >KUBOTHOTO KaK Pe3yabTaT HepPapXUUEeCKHX



B3aMMO/ICHCTBUI reHOB. BriusHue Ha SMOpHOHAIBHOE Pa3BUTHE PA3IHUHBIX (PAaKTOPOB OKpPYKAIOIIEH
Cpelbl.

Poct u pazButue xuBOTHBIX. [locTamMOpuoHanbHeli nepuoA. [IpsmMoe n HempsiMoe pa3BHTHE.
Pa3Butne ¢ metamopdo30M y 0€CII03BOHOUYHBIX U TTO3BOHOYHBIX KUBOTHBIX. bronoruueckoe 3HaueHue
IIPSIMOTO U HETIPSIMOT'O Pa3BUTHS, UX PACIPOCTPaHEHUE B NpUpoAe. TUibl pocta )KUBOTHBIX. DaKkTOPHI
PEryJlMU poCTa XUBOTHBIX U yesnoBeka. CTaauu MOCTIMOPUOHAIBHOTO Pa3BUTHS Y KUBOTHBIX U
yenoBeka. [leprnosbl oHTOoreHesa yenoseka. CTapeHue U CMEPTh Kak OMOJIOTMYECKUE IPOLIECCHI.

Pasmuoxenune u pazputhe pacteHuid. ['amerodur u cropodur. Melio3 B KU3HECHHOM IIHUKIIC
pactenumii. OOpa3oBaHue crop B mpoliecce Mmeioza. ['amerorene3 y pacrenuid. OriogoTBOpeHHEe U
pa3BUTUE PACTUTENIBHBIX OpraHu3MoB. JIBOIIHOE OIUIOAOTBOPEHUE Yy LBETKOBBIX PAaCTEHUM.
OOpazoBaHue M pa3BUTHE CEMECHH.

MexaHu3Mbl PEryJISILIUUM OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

JleMoHCTpan U

IMoptpetswt: C. I'. Hapamun, X. [lIneman.

Tabmuubl M cxembl: «BereratuBHoe pa3MHOXKeHHE», «THIbI 0ecrojoro pa3MHOXKCHHS,
«Pa3MHOXeHUE XJIaMUJIOMOHAb», «Pa3MHOXeHue 3BrieHb», «PazMHOXkeHue ruapsb», «Meios3y,
«Xpomocombl», «l'amerorenes», «CTpoeHue SULEKIETKH U crepMaTo3onja», «OCHOBHBIE CTaauu
OoHTOreHe3a», «lIpsimoe n Henmpsimoe pa3BuTHe», «Pa3BuTHE MalCKOro Xyka», «Pa3BuTue capaHum»,
«Pa3BuTne nArymkn», «/IBoliHOE OIIIONOTBOpEHUE Yy IIBETKOBBIX pacTeHuil», «CTpoeHHe CceMsH
OJIHOJOJIBHBIX M JIBYJOJIbHBIX pPAacTeHUil», «JKM3HEHHBIM LMK MOPCKOM KamycTbl», «KM3HEHHBIH
LUK MXay, « KU3HEHHBIN [IUKII MAOPOTHUKAY, « KU3HEHHBIN UK COCHBD».

OO06opyaoBaHKe: CBETOBOM MUKPOCKON, MUKpOINpenaparhl SUIEKIETOK U CIepMaTO30UIOB,
Mojienb «L{uKIT pa3BUTHS JIATYLIKN.

JlabopaTopnasi pa6ora «/3y4eHne cTpOEHUs MOJOBBIX KJIETOK HAa TOTOBBIX MUKPOIIPENapaTax.
IIpakTuyeckasi padora «BbIsBIICHHE IPU3HAKOB CXOJICTBA 3apOBIIIEH T03BOHOYHBIX )KUBOTHBIX».
JlabopaTopnasi pabora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIUX PACTCHUI».

Tema 11. 'eneTuka — HAyKa 0 HACJ1€ICTBEHHOCTH M U3MEHYHUBOCTH OPraHU3MOB

Hctopusi cTaHOBIEHHS M pa3BUTUS TEHETHMKW Kak Haykd. Paboter [I'. Mennens,
I'. ne ®puza,T. Moprana. Ponbp oTedecTBEHHBIX YYEHBIX B pa3BUTHUU TeHeTHKU. Pabotsl H.
K. KonbuioBa, H.W. BaBunosa, A. H. benozepckoro, I'. /. Kapneuenko, 0. A. ®wmumnuenko, H.
B. Tumodeepa-Pecosckoro.

OCHOBHBIE TEHETHYECKHUE TTOHSATUS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, aJlJIeJIbHBIC TEHBI,
aNbTEPHATUBHBIE MPHU3HAKHM, JOMHUHAHTHBIM M PELIECCUBHBIM NPHU3HAK, TOMO3UI0OTa, T'€TEPO3UTrO0Ta,
yucTas JIMHUS, THOpUIbI, TeHoTHM, (peHoTurl. OCHOBHBIE METOAbl TEHETHKU: THOPUIOJIOTHYECKUH,
LUTOJOTUYECKUN, MOJIEKYIIPHO-TE€HETUUECKHI.

JleMoOHCTpaLuu
Hoptpetsl: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Koasuos, H. U. Basunos, A. H. benosepckuid,
I'. 1. Kapnieuenko, 0. A. ®unmumnuenko, H. B. Tumodees-PecoBckuii.

Tabauiet u cxeMbl: «MeTOIbI TeHETUKIY, «CXEMBbI CKPEIITUBAHUS».
JladopaTopuasi pa6ota «/[po3oduiia kak 00bEKT Fr€HETUUYECKUX HUCCIEA0BAHNUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpeuiuBanue. [lepsbiit 3akoH MeHens — 3aKoH eInHOOOpa3usi THOPHJIOB
nepBoro mnokoJsieHus. [lpaBuino mpomuHupoBanus. BTopoll 3akoH MeHnens — 3aKOH paclleruIeHUs
NpU3HAKOB. [{uToMornueckue OCHOBBI MOHOTMOPHUHOTO CKPEIIMBaHUs. [ UIIOTe3a YUCTOTHI raMeT.

AHanuzupytolee ckpemuBanue. [IpomexxyTouHblii xapakTep HacienoBaHHs. PacuiernseHue
MIPU3HAKOB IIPU HETIOJHOM JIOMUHUPOBAHUMU.

Jurnbpunnoe ckpemmBanue. Tpernil 3akoH MeHenst — 3aKOH HE3aBUCHMOTO HACJIeTIOBaHUS
npu3HakoB. LluTonornueckre OCHOBBI TUTHOPUIHOTO CKPEIUBAHUSI.

CueruienHoe HacienoBaHue npu3HakoB. Paboter T. Moprana. CreruieHHOE HaciaeI0BaHHE
I€HOB, HapYyILIEHUE CIETUIEHUSI MEXly TeHaMHU. XPOMOCOMHAsl TEOpHUsl HACJIEICTBEHHOCTH.

I'enetnka mnona. XpPOMOCOMHBIM MEXAaHU3M OIPEACIICHUs 10JIa. AYTOCOMBI M IIOJIOBBIE
XpPOMOCOMBI. ['OMOTaMeTHBIA U TeTeporaMeTHbIN MoJl. ['eHeTnyeckast CTpyKTypa MOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CHEIJIEHHBIX C ITOJIOM.



I'enorun kak wnenoctHas cucrema. [liedorponuss — MHOXKECTBEHHOE [JEHCTBHE TI€Ha.
MHOKeCTBEHHbI ajuienn3M. B3auMojelicTBue HeauiebHbIX TeHOB. KoMIieMeHTapHOCTh. DnucTa3.
[Tonumepust.

I'eneTnueckuii KOHTPOJb pPa3BUTUSA PACTEHUM, JKMBOTHBIX MW YEJIOBEKa, a TakKkKe
(DU3HOIOTHYECKHUX MPOIIECCOB, TIOBEJICHUS M KOTHUTUBHBIX (QyHKIMHA. ['eHeTHYecKre MeXaHU3MBbI
CUMOMOreHe3a, MEXaHU3Mbl B3aHMOJCHCTBHUS «XO3MMH — Mapa3uT» M «XO3IUH — MHUKPOOHOMY.
['eHeTHyecKue acIeKThI KOHTPOJISA U M3MEHEHHsI HACIIEACTBEHHON MH(OPMAIIUY B TIOKOJICHHSIX KJIETOK
1 OpPraHU3MOB.

JleMoHCTpanuu

[Toptpetst: I'. Menaens, T. Mopran.

Tabmuubl u cxewmsl: «IlepBbiii u BTOpO# 3akoHbl Mennens», «Tperuil 3akoH MeHuemns»,
«AHanu3supymwouiee ckpemuBanuey, «HenomHoe nomMuHupoBaHue», «CLEIIEHHOE HaCleI0BAHKE
MPU3HAKOB y JApo3odwmibly, «[eHetnka mona», «Kapuortum uenoBekay, «KapuoTum apo30Quuib»,
«Kapuortun nruns», «MHOXKECTBEHHBIN ajiean3M», «B3anMoaencTere reHoBy.

OO6opynoBanue: MOJCNIb JUIsI JAEMOHCTpALlMM 3aKOHOB €IMHOO0Opasusi THOPHUIOB IIEPBOTO
MOKOJIEHUS M pacCUICIUICHUS] MPU3HAKOB, MOJENIb Ui JEMOHCTPALIMM 3aKOHAa HE3aBUCUMOTO
HacJeJOBaHUS TPU3HAKOB, MOJENb Ui JIEMOHCTpAallMu CLEIJIEHHOTO HAcJeOBaHUs MPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKpoItipenapar: «/po3zodunar.

IpakTuuyeckas padora «/3ydeHne pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y IPO30(DIIIBI.
IIpakTnyeckas padora «/3ydyenue pe3yabTaToB JUTHOPUIHOTO CKPEIIUBAHUS Y APO3OPIIBDY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYMBOCTH

B3anmopeiictBue reHoTHna u cpeabl npu  (HopMUpOBaHMM (GEHOTHNA. I3MEHYMBOCTH
npu3HaKoB. KauecTBeHHbIE U KOJMYECTBEHHbIE TPU3HAKU. BUJIbl "3MEHUNBOCTU: HEHACIIEICTBEHHAS U
HACJIEACTBEHHAS.

MonudukanronHas M3MEHYMBOCTh. Ponb cpensl B QopMHUpOBAHUU  MOJIU(DUKAIIMOHHOM
n3MeHunBoCcTH. Hopma peakumu npu3Haka. BapuanvoHHBIA psig W BapualMOHHAS KpUBas
(B. Horanncen). CBoiicTBa MOAH(PUKAITMOHHON U3MEHYUBOCTH.

['enorunuueckass uU3MEHYUBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW HM3MEHYMBOCTH. Buasl
TeHOTUITNYECKON U3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KoMmOuHaTtuBHass M3MEHYMBOCTh. Mel03 W TOJOBOM MPOLIECC — OCHOBA KOMOMHATHBHOM
W3MEHYUBOCTH. Poiab KOMOMHATUBHONM M3MEHUMBOCTH B CO3[aHUHM T€HETUYECKOTO pPa3sHOOOpasus B
Ipezeax OJHOro BUA.

MyranmonHass HW3MEHYMBOCTh. Buabl MyTaluii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAHHBIE MYyTallUU. SIepHBIE U [HUTOIJIA3MATHUYECKUE MYTaIluHu.
Comarnueckue U moJioBble MyTaluu. [[puunHbl BO3HUKHOBEHUS MyTaluuid. MyTareHsl U UX BIIMSHHE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAlMOHHOI'O TMpolecca. 3aKOH TOMOJOTMYECKUX PSJIOB B
HacnencTBeHHoi n3menunBoctu (H.M. BaBunos). BHesiepHas H3MEeHUMBOCTh U HACIEACTBEHHOCTD.

Onueenemuxa u INULEHOMUKA, pOJb INUSEHEMUYeCcKUx Gakmopos 6 HaAcle008aHuu u
UBMEHYUBOCTNU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JleMoOHCTpaLuu

IHoprpetst: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmumpl 1 cxeMbl: «Buasl  usmMeHunBoCcTH», «MoaupUKaIMOHHAs HU3MEHYUBOCTHY,
«KoMOuHaTHBHAs W3MEHYHBOCTHY», «Meio3», «OmnogorBopenue», «l eHeTnueckue 3a0oNeBaHUs
yenoBekay, « Buasl myranuin.

OO0opynoBaHue: )KUBbIE H  repOapHble JK3EMIUISIPhl  KOMHATHBIX  PACTCHHH, PHUCYHKH
(dboTorpadun) >KUBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopHas pa6ora «ccnenoBanue 3aKOHOMEPHOCTEN MOJTU(UKAITTOHHON
W3MEHUYHUBOCTH. [TocTpoeHne BapHaIllmOHHOTO PsAJla U BApHAIMOHHOW KPUBOID».

IMpakTnyeckas padora «MyTtanuu y 1po30¢puiibl (Ha TOTOBBIX MUKPOITpEnapaTax).

Tema 14. I'eneTnka 4yejioBeKka

Kapuortun yenoBeka. MexayHapoaHas mporpaMmma UCCJIE€10BaHUS TeHOMa uesoBeka. MeTosl
M3Y4YEHHUs TEHETUKU YeJIOBEKa: TeHealornuecKuid, OIM3HEe0OBbIi, IUTOreHeTHYEeCKU, OMyIALHOHHO-
CTaTUCTUYECKUH, MOJIEKYJIIPHO-TEHETHUECKUH. CoBpemeHHOE olpezesIeHne TeHOTHUIA!
ITIOJIHOTEHOMHOE CEKBEHUPOBAHHWE, T€HOTHUIIMPOBAaHWE, B TOM uyucie ¢ mnomompbro [II[P-ananu3a.



Hacnencreennsie 3a0oseBanus yenoBeka. ['€HHbIE U XPOMOCOMHBIE OOJIE3HU YeloBeKa. bonesHu ¢
HACJIEICTBEHHOW MPEIPaCoI0KEHHOCThIO. 3HAYEHNE MEAUIIMHCKON F€HETUKU B MPEAOTBPAICHUN U
JICYCHUN TEeHETHUYECKUX 3a00JeBaHMI uenoBeka. MeIUKO-TeHETHYeCKOe KOHCYJIbTHPOBAHUE.
CtBoJIOBBIC KJIETKH. [IOHATHE «T€HETHUECKOTO TPy3a». DTHUYECKUE aCTIeKThI UCCICIOBAHUNA B 00JIaCTH
pEIaKTHPOBAHUS TE€HOMa ¥  CTBOJIOBBIX KJIETOK. ['eHermueckue (akTOphl  TOBBIIICHHOMN
YyBCTBUTEIBHOCTH 4YEJIOBEKa K (DU3HUYECKOMY M XUMHUYECKOMY 3arpsi3HCHHUIO OKPYKAIOIICH CpPEJIbl.
['enernueckas npenpacrnoaoKEHHOCTh YEJI0BEKa K MaTOJIOTUSIM.

JemMoHCcTpauMu
Tabnuub! u cxembl: «KapuoTun uenoBekay, «MeToJIbl U3y4eHHs TEHETUKHU YelIoBeKay, «I eHeTnueckue
3a00JIeBaHUs YEIOBEKAY.
IIpakTuyeckas padora «CocTaBieHue U aHAJIU3 POAOCIOBHOMN.

Tema 15. Cesiekuusi OpraHu3MoB

JoMecTukanus v ceneKkuus. 3apoxkaeHue ceJieKuuu U qomectukanuu. Yuenue H. M. BaBunosa
o LlenTpax mpoucxoXIeHHs U MHOTo00pa3usi KyJIbTYPHBIX pacTeHHid. Ponb cenekuuu B co31aHUM
COPTOB pacTeHUM M MOpOJ KUBOTHBIX. CopT, mMopoja, MTaMM. 3aKOH TOMOJIOTMYECKHX PSIOB B
HacyencTBeHHoN n3mMeHunBoctu H. 1. BaBunosa, ero 3HaueHue AJis CENEKIIMOHHON pabOTHI.

Metonapl ceneKImoHHOM paboThl. McKycCTBeHHBIM OTOOP: MAacCOBBIM M WHIWBHIYaTbHBIH.
Otanbl KOMOMHAIMOHHOW cenekuuu. Vcnbitanue mnpousBoauTeneii mo mnoroMctBy. OtOop 10
TEHOTUITy C MOMOIIBIO OLEHKH (PEHOTUIAa MOTOMCTBA M OTOOp MO TEHOTHILY C MOMOIUIBIO aHaIHu3a
JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METO/]l CEIEeKIIMOHHOM paboThl. PainalinoHHbIA U XUMHUYECKUN
MyTareHe3 Kak MCTOYHUK MYTAlMil y KyJbTYpPHBIX (OpM OpraHu3MoB. Vcronb30BaHHE T€HOMHOTO
penakTHpoBaHus U MeToqoB pekoMOMHaHTHBIX JIHK nis momyueHuss mcxomHoro marepuana ams
CEJIEKLIMH.

[Tonyuenue  monumuiouAoB.  BHyTpuBmMmoBas  ruOpuausanus.  BauzkopoJcTBeHHOE
CKpeUIMBaHue, Wi WHOpUAWHT. HepoacTBeHHOE CKpeuiuBaHue, WiIu ayTOpuauHr. ['erepo3uc u ero
npuunHbl. Mcnonbs3oBanue rerepo3uca B ceiekuuu. Otnanénnas rubpunusanuda. lIpeomonenue
Oecrutonuss MEXBHIOBBIX THOpHIOB. JIOCTIIKEHHS CEJNEKIMHW DPACTeHHH W JKUBOTHBIX. «3enénas
DesonIoYuUsLY.

CoxpaHeHue 1 U3yuyeHUE TeHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX JAUKHUX POIUYEH
JUIS CO3JaHMsI HOBBIX COPTOB U TMOPUJIOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpanerue u
ynpasieHue 2eHemu4yecKUMU pecypcamil CelbCKOX03AUCMBEHHbIX U NPOMbBICTIOBbIX ICUBOMHBIX 8 YETIAX
VAYUULeHUS. CYUeCmBYIOWUX U CO30AHUSL HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM YUC]e C NPUMeHeHUeM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCLeO08AHUL, NEPe008bIX UOel U NePCNEeKMUBHBIX MEXHON0U.

JleMoHCTpanuu

Iloprpersr: H. . BaBunos, 1. B. Muuypun, I'. . Kapneuenkxo, II. II. Jlykesuenko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabaunel U cxembl: «LleHTpbl MPOUCXOXKAEHUS U MHOrooOpasus KyJbTYPHBIX pPAacCTEHUI»,
«3aKOH TOMOJIOTUYECKUX PSIOB B HACIEACTBEHHOM H3MEHUMBOCTH», «METONbI CEJNEeKIUn»,
«Otnanénnas rudpuanszanusy, «MyrareHes».

JlabopaTopnasi padora «/3ydeHne copTroB KyJBTYpHBIX pPAacT€HUH M IOpPOJ JOMAIIHHUX
AKUBOTHBIX).

JlaboparopHasi padora «/3ydeHrne METOZ0B CEJIEKIIUU PACTCHUII.

IIpakTyeckas padora «IIpuBHBKa pacTeHUN».

IOkckypeusi KOCHOBHbIE METOJbl M JOCTHIKEHHUS CeNeKIMM pPAcTeHWH U JKUBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIMIO, IUIEMEHHYIO (epMy, COPTOMCHBITATENbHBIH Y4YacTOK, B TEIUIMYHOE
X035IICTBO, B J1a0OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

Tema 16. BuoTexHoJI0rHusl H CHHTeTHYeCKasi 0Mo10Tusl

OOBEKTHI, WCIOIb3yeMble B OHOTEXHOJIOTHH, — KIETOYHBIE M TKAHEBBIC KYJIbTYPHI,
MUKpPOOPTAaHU3MBI, UX XapaKTepUCTHKA. TpaaulinoHHAas OMOTEXHOJOTHs: XJeOonedeHue, MmoTyIeHne
KHUCJIIOMOJIOYHEIX MPOAYKTOB, BHUHOJIEIINE. MukpoOHoTOTHYECKHit CUHTE3. OO0BEKTHI

MHUKPOOHOJIOTHYECKUX TexHOoMoruil. [Ipon3BoacTBo Oenka, aMUHOKUCIIOT U BUTAMUHOB.

Coznlanue TeXHOJIOTUIl U MHCTPYMEHTOB 1I€JICHANPaBICHHOIO0 U3MEHEHHUSI U KOHCTPYHPOBAHUS
TE€HOMOB C II€JIbIO IIOJIyYE€HUsI OPTaHW3MOB M UX KOMIIOHEHTOB, COAEpXAIUX HE BCTpEYaroIlMecs B
pUPOie OMOCUHTETUUECKHE MTYTH.



Knerounas wunxeHepus. MeToApl KyJIbTypbl KJIETOK M TKaHEW pacTeHUH M JKUBOTHBIX.
Kpuobanku. ComaTudeckas TruOpuaM3ands HW COMAaTHYECKUi sSMOpuoreHnes3. lcmosp3oBaHue
raljlon/ioB B CEJNEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX —anmumen. Hcnonvzosanue
MOHOKJIOHANbHBIX U  NOJNUKIOHAILHLIX aHmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIIJIOJIOTBOPEHHE.
PexoHCTpyKIMsT SHLEKIETOK M KJIOHUPOBAaHUE JKUBOTHBIX. MeToA TpaHCIUIAHTALMM  siiep
KIIETOK. TexHonocuu  0300poGieHus,  KyIbmMuUpOBaHus U  MUKPOKIOHAIbHO20 — PA3ZMHONCEHUS
CeNbCKOXO03AUCMBEHHBIX KVIbMYP.

XpoOMOCOMHAsi M TeHHas WHKeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha W KOHCTPYMPOBAaHUE
pexombunantueix JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHKEHHS € TICPCIEKTHUBBI
XPOMOCOMHOM U T€HHOI MH)KEHEPUU. DKOJOTHUYECKHE U AITHUECKHUE TPOOJIEMbl TeHHOW MHKEHEPHUH.

Menumuackue OuorexHonoruu. IloctreHomHas mudpoBas menunuHa. [T[P-muarnoctuka.
MeTabooMHBINM aHANKU3, TEHOLEHTPUUYECKUN aHAlIM3 MIPOTEeOMa YeJIOBeKa ISl OLEHKU COCTOSIHUS €ro
310poBbs. Mcmonb30BaHUE CTBOJIOBBIX KIETOK. TapreTHas Tepanusi paka. 3D-OmounxeHepws Uis
pa3paboTku (hyHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO3[aHUsl KOMIUIEKCHBIX TKaHEn
COYETaHHUEM TEXHOJOTMH TpEXMEpHOro OMONPHHTUHTAa W ckaQonauHra Juis pemeHus 3amad
[IEPCOHAIU3UPOBAHHON METULIUHBI.

Co3naHue BEKTOPHBIX BaKIUH C II€NIbI0 OOecreYeHus: KOMOMHHPOBAHHOW 3alllUTHI OT
Bo3Oyauteneii OPBU, ycraHoBieHME MOJNCKYJISIPHBIX MexaHW3MOB (yHkuonupoBanus PHK-
COZIep KAINX BUPYCOB, BHI3BIBAIOIINX 0COOO OIMAcHbIe 3a00JIeBaHMS YeTOBEKA U )KUBOTHBIX.

JdeMoHcTpannn

Tabmuiel U cxembl: «Vcnoiib30BaHNE MHKPOOPTAHW3MOB B IPOMBIIIICHHOM TPOU3BOJICTBE,
«Knerounast unxenepus», «l'eHHass HHXEHEPUSI».

JlaGopaTopHnas padora «/I3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckasi padora «llonyueHrne MOJIOUHOKHUCIIBIX TPOIYKTOBY.

Ikckypeusi «bHOTEXHOJIOrUST — BaKHEHIIas MPOU3BOAUTENbHAS CHJIAa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOICTBO ).

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBLI 110 BHOJIOI'MU HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHS OOYYaIOUIMMUCS IMPOrpamm
cpeqHero obmiero oOpa3oBaHUs: JMYHOCTHBIE, METAlpeIMETHblE W NpeaMeTHble. B cTpykType
JMYHOCTHBIX  pE3yJbTaTOB OCBOEHHUS IpOrpaMMbl 1O OMOJIOTUM  BBIJACNECHBI  CIEAYIOIINE
COCTABJISIIOLINE: OCO3HAHUE 00YYarOIIUMHUCA POCCUNCKON Ipa’kJaHCKOW MAEHTUYHOCTU — FOTOBHOCTHU
K CaMOpa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOONPEIENEHUIO, Hatuyue Momugayuu K 00y4EeHUIO
OMOJIOTHH, YeneHanpasieHnoe pazeumue BHYTPEHHUX YOEXKIEHUIH JMYHOCTH Ha OCHOBE KIIFOUEBBIX
LEHHOCTeW ¥ MCTOPUYECKUX TPAJUIMHA pPa3BUTUS OUOJIOTHYECKOTO 3HAHUS, 2OMOBHOCMb U
cnocobHocme 00YJaIOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH JEATEIBHOCTH I[€HHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMH, IPUCYILUMU CUCTEME OMOJIOTNYECKOT0 o0pa3oBaHusl, Haluyue
npagoco3HaHus FKOJOTUUECKON  KYJIbTYpPBI, CHOCOOHOCMU CMABUmMs eI W CTPOUTh KU3HEHHBIE
IIJTaHBbI.
JIM4HOCTHBIE PE3yIbTaThl OCBOEHUS IPOrPaMMBbI 10 OMOJIOTUH JJOCTUTAIOTCS B €IMHCTBE yUeOHOMI
U BOCIIUTATEIbHOM  JEATEIBHOCTH B  COOTBETCTBUM €  TPAAULIMOHHBIMH  POCCHUHCKHMU
COLIMOKYJIbTYPHBIMH, HUCTOPUYECKHMMHM U JIyXOBHO-HPAaBCTBEHHBIMHM I€HHOCTSMH, HPUHATHIMU B
o0IlecTBe NpaBWIAMH W HOPMaMH TIOBEACHUS U CIIOCOOCTBYIOT TIIpolieccaM CaMOIIO3HAHUS,
CaMOBOCIIUTaHUSI U CAMOPA3BUTHUS, Pa3BUTHS BHYTPEHHEW NO3UIMHM JIMYHOCTH, MATPUOTHU3MA U
YBOKEHUA K 3aKOHY W IPABONOPSAAKY, YEJIOBEKY TpyAa W CTaplIeMy IIOKOJIEHHIO, B3aUMHOIO
yBaXKeHMsI, OEPEKHOT0 OTHOUICHHS] K KYJIbTYpPHOMY HAclIEAUI0 M TPAAULUSIM MHOTOHAIIMOHAIHHOIO
Hapoza Poccuiickoi denepaunu, NpUpoae U OKPYXKAKOLLIEH cpere.

JIn4HOCTHBIE PpE3yNbTAaThl OCBOCHHS Y4eOHOro mnpeamera «bBHOIOTHS» OIKHBI OTpa)xarhb
TOTOBHOCTb M CIHOCOOHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOW LEHHOCTHBIX OpPUEHTAIMH, MO3UTHUBHBIX BHYTPEHHHMX YOEXIIEHUH,
COOTBETCTBYIOLINX TPAJAULUOHHBIM IIEHHOCTSIM POCCHUICKOIO OOIIECTBA, PACIIMPEHUE KXU3HEHHOTO



OMbITa M ONBITA ACSATEIHHOCTH B MPOLIECCE pean3allid OCHOBHBIX HANpPABJICHHN BOCIUTATEIBHOMN
NEeSATEIbHOCTH, B TOM YHUCIIE€ B YACTH:

1) rpaskIaHCKOr0 BOCIUTAHMSA:

c(OpMHUPOBAHHOCTH IPAKAAHCKON MO3UIMK O0YUYaAIOLIEToCs KaK aKTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCHICKOT0 OOIIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB W O0O0s3aHHOCTEH, YyBa)KEHHE 3aKOHA H
IIPaBOIIOPSIIIKA;

FOTOBHOCTh K COBMECTHOW TBOPUYECKON IESATENILHOCTH NpPU CO3JAHUM Y4YEOHBIX IPOEKTOB,
pelneHny yu4eOHBIX U MO3HABATEIbHBIX 3371a4, BHIIOTHEHUU OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTpeAENsATh COOCTBEHHYIO MO3HUIMIO MO OTHOLIEHHUIO K SBJICHUSM COBPEMEHHOM
JKM3HHU U O0BACHATH €6;

YMEHHE YYUTHIBaTh B CBOUX JIEHCTBUSAX HEOOXOIMMOCTb KOHCTPYKTHBHOI'O B3aUMOJCHCTBHUS
JIO/IeH C pa3HBIMHU YOEKACHUSMH, KYJIbTYPHBIMHU IIEHHOCTSIMU U COLMAIBHBIM TIOJI0KECHUEM;

FOTOBHOCTb K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOIO BBIMIOJHEHUS  Y4EOHBIX,
[I03HABATEJIbHBIX U HCCIIEN0BATENIbCKUX 3aj[ad, YBAXKUTEJIBHOIO OTHOLIEHUS K MHEHHUIO OIIIOHEHTOB
P 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJEPKAHUS;

TFOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) IATPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMUPOBAHHOCTh POCCUMCKON TpakAaHCKON HIEHTUYHOCTH, MATPUOTHU3MA, YBAXKEHUS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Iepea PoauHOMN, ropocTH 3a cBoW Kpail, cBoro Ponuny,
CBOM A3BIK U KYJIbTYpY, IPOIJIOE U HACTOSAIIEE MHOTOHAI[MOHAIbHOrO Hapoaa Poccuy;

LEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACIEOUIO U MAMSITHUKAM IPUPOJIBI, TOCTUKEHUAM
Poccuu B Hayke, HCKycCTBE, CLIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTH OLIEHHBATh BKJIAJ POCCHMCKHX yY€HBIX B CTAHOBJICHHE U Pa3BUTUE OUOJIOTHH,
MTOHMMAaHMsI 3HAYEeHUsI OMOJIOTHH B IMO3HAHUU 3aKOHOB MPHPOJIBI, B )KU3HU YEIIOBEKA U COBPEMEHHOTO
00111eCTBA;

ujeiHas yoexx1€HHOCTh, TOTOBHOCTb K CIIY>KE€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a
ero cyan0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

OCO3HAHUE JYXOBHBIX LIEGHHOCTEH POCCUICKOr0 HApOAa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOT0 MIOBEICHUS;

CIIOCOOHOCThH OIICHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIE PEIICHHS, OPHUEHTUPYACh Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

0CO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM DPOAMTENSAM, CO3/IaHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO
MPUHATHS LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU € TPaJAULIMAMU HApoa0B Poccuu;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKJIIOYas SCTETHKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAA, OOLIECTBEHHBIX OTHOLICHHUI;

MIOHMMAHHE AYMOLIMOHAJIBHOTO BO3ACUCTBHS JKUBOM NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTb K CAMOBBIP@KEHUIO B Pa3HbIX BHJIaX UCKYCCTBA, CTPEMJICHUE MPOSBIATh KauecTBa
TBOPUYECKOH JINYHOCTH;

5) pusuueckoro BocnuTanusi, GOPMUPOBAHUS KYJbTYPbI 3/10POBbS H IMOIMOHAILHOIO
Os1aromosty4ms:

MOHUMAaHWE M peau3als 3J0pOBOro W 0e30MacHOro obpasza >KW3HU (30pOBOE IMHUTAHHE,
COONIOICHNE TUTHEHUYECKUX TIPaBHJI U HOPM, COAIAaHCHPOBAHHBIN DPEKUM 3aHITHH M OT/BIXA,
perynspHas (u3nueckas aKTUBHOCTb), OEPEKHOI0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHUS K
COOCTBEHHOMY (PU3HUECKOMY U ICUXUYECKOMY 370POBBIO;

MOHMMAaHKE [IEHHOCTH MPaBWJ UHAUBHUIYATbHOTO U KOJUIEKTUBHOIO 0€30MacHOr0 MOBEACHUS B
CUTYaLUX, YTPOXKAIOUIUX 310POBBIO U XKU3HU JIIOJIEN;

OCO3HAHME TOCIEACTBUM M HENPUSATHS BPEIHBIX MpPHUBBIYEK (YNOTpEeOJeHUs alKOroJis,
HApKOTHUKOB, KYpPEHHUS);

6) TPy10BOT0 BOCIIMTAHMS:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

FOTOBHOCTh K AKTHUBHOW JESITENbHOCTH TEXHOJOTMYECKONM M COI[MAJIbHON HAampaBiIeHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITEIFHO BBIMOIHSITH TAKYIO ACSITEIbHOCTD;



UHTEpEC K pasnuuHbIM chepaM MpodecCHOHATBHONW JesTeIbHOCTH, yYMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp OymyIiel mpodeccun U peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO Ha MPOTSKEHUU BCEH KHU3HH;

7) IKOJIOTHYECKOT0 BOCTTUTAHUS S

HKOJIOTHYECKHU IIeNleco00pa3HOe OTHOLICHHE K MPUPOJe KaK HCTOYHUKY JKHU3HU Ha 3emJe,
OCHOBE €€ CyIIIeCTBOBAHUS;

IOBBILIEHUE YPOBHS OSKOJOTMYECKOW KYJIbTYPBl: IPUOOPETEHHE OINbITa IUIAHWPOBAHUS
MIOCTYIKOB M OLEHKH WX BO3MOKHBIX MOCJEICTBUMN I OKPYXKAIOIIEeH Cpe/ibl;

0CO3HAHHE TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CIIOCOOHOCTH UCMOJIb30BaTh MpUOOpETaeMble MPU U3YYEHUU OMOJIOTUU 3HAHUS M YMEHUS IpU
pemieHr Mpo0JieM, CBS3aHHBIX C PALMOHAIBHBIM IMPUPOIONOIB30BAHUEM (COOIIOACHNE TPaBUII
MOBE/ICHUS B MPUPOJIE, HAMIPABICHHBIX HAa COXpPaHEHHE PABHOBECHS B DKOCHCTEMaX, OXpaHy BHUJIOB,
aKocucTeM, orochepsl);

AKTUBHOE HENPUSATUE NEHUCTBUHN, MPUHOCSIIUX BpPEl OKpPYKalollel MpUpPOIHON cpese, yMeHue
MIPOTHO3UPOBATh HEOJATONPUSATHBIE SKOJIOTMYECKHE IOCIEACTBUS NPEANPUHIUMAEMBIX JIEHCTBHHA WU
MpeI0TBPALIATh UX;

HaJIMYUE Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJIbTYphl, OIIBITA
NeSITeIbHOCTH 3KOJIOTHYECKON HAIPaBICHHOCTH, YMEHHS PYKOBOJICTBOBATHCSI MU B MIO3HABATEIbHOM,
KOMMYHHMKATHUBHOW M COLMAIbHON MPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON AESITEIbHOCTU
HKOJIOTMUYECKOI HAMpaBICHHOCTH;

8) HIeHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAYK{ U OOIIECTBEHHOM MPaKTHUKH, OCHOBAHHOTO Ha JIUAJIOTe KYJIbTYP, CIIOCOOCTBYIOMIETO OCO3HAHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEpLICHCTBOBAHUE $I3bIKOBOM M UWTATENILCKOM KYJIBTYpbl KaK CpeACTBa B3aUMOJEHCTBUS
MEX1y JIFOJIbMU U TIO3HAHUSI MUPA;

NOHMMaHHUE CHeNUPHUKN OWOJIOTUM KaK HayKH, OCO3HaHUS e poiu B (POpMHUPOBAHUH
paIMOHAIBLHOTO HAYYHOT'O MBIIICHUS, CO3JJaHUH IIEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEeM MHUpe
KaK O €JUHCTBE IMPUPOJbl, YEJOBEKAa M OOIIECTBA, B MO3HAHUU IPUPOJIHBIX 3aKOHOMEPHOCTEHW U
pelieHrny mpodiieM COXPaHEeHUS IPUPOJTHOTO PABHOBECHST;

yOeXKIEHHOCTh B 3HAYUMOCTH OWOJIOTMM [UIS COBPEMEHHOW IMBHIIM3AIMH: OOECIICYCHUs
HOBOT'O YPOBHSI Pa3BUTHUS MEAUIIMHBI, CO3/IaHHUE MEPCIEKTUBHBIX OMOTEXHOJIOTH, CIIOCOOHBIX peliaTh
pecypcHble TpoOJeMbl pa3BUTHS 4YEJIOBEYECTBA, IIOMCKA IMyTed BbIXOJAa M3 TJI00aIbHBIX
HKOJIOTHYECKUX MpobieM M olecrieyeHHs IepexoAa K YCTOMUMBOMY pPa3BUTHIO, PALMOHATIBHOMY
MCIOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOJYYEHHM OMOJIOTMYECKUX 3HAHUN B LENAX MOBBIIICHUS OOIIei
KYJIbTYpbl, €CTECTBEHHO-HAYYHOM TI'DaMOTHOCTH, KakK COCTaBHOM 4acTH (YHKIIMOHAIbHOU
IpPaMOTHOCTH 00y4arouuxcs, GopMupyemMoit pu U3y4eHuu OUoJIorTuy;

NOHMMAHHUE CYIIHOCTH METOJIOB IMO3HAHUS, MHCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCIIOJIb30BaTh MOJIy4aeMble 3HAHH JUIsl aHaIu3a U 0OBbsICHEHUS SBJICHUN OKPYKAIOLIETO
MHUpa U TPOUCXOASIINX B HEM M3MEHEHHM, yMEHHE AenaTh 0OOCHOBAaHHBIE 3aKIJIIOUEHUS Ha OCHOBE
Hay4YHbIX ()aKTOB U UMEIOIIUXCS JAHHBIX C LEJIBIO OIYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTBH CaMOCTOSITENILHO MCIOIb30BaTh OMOIOrMUECKUE 3HAHUS 111 PEeLIeHUs IpoOJieM B
peabHBIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHME IIEHHOCTHM HAay4HOH JI€ATeNIbHOCTH, TOTOBHOCTb OCYIIECTBIIATH IPOEKTHYIO H
HCCIIEIOBATENBCKYIO AESTENILHOCTh MHIMBUYalIbHO U B TPYIIIIE;

FOTOBHOCTb M CIHOCOOHOCTH K HENPEphIBHOMY OOpa30BaHUI0O M CaMOOOpa3oBaHMIO, K
aKTUBHOMY TIIOJIYyUEHHIO HOBBIX 3HAHMH 1O OHOJOTMM B COOTBETCTBHM C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.

METANPEAMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHble pe3ylbTaThl OCBOGHHs yueOHOTo mpeamera «bHoIorusy BKIIIOYAOT: 3HaYMMBbIe
st GOPMUPOBAHUS MHPOBO33PEHHSI OOYYAIOIIUXCS  MEXIUCIUIUIMHAPHBIE —(MEKIPEIMETHBIE)
oO0IIeHayYHbIE MTOHATHSA, OTPAXKAIOIIUE LIETOCTHOCTh HAyYHON KapTUHBI MHpa U CHelU(UKY METOJI0B
MO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BELECTBO, SHEPIHUs, SIBJICHHE, MPOIIECcC, CUCTEMA,
HAy4HbIM (paKT, IPUHINI, TUIO0TEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpusi, UCCIeI0OBaHNEe, HAO0/ICHHE,



U3MEpEeHue, SKCIEPUMEHT U JpYyrue); yHUBEpCaJbHbIE y4yeOHbIe JeicTBUs (TIO3HABaTENbHBIE,
KOMMYHUKATUBHBIE,  pEryJsTHBHBIC), oOecreunBapmue  QGopMupoBanue  (yHKIIMOHAIBHON
IPaMOTHOCTH U COLMAJIbHOM  KOMIETEHIMM  OOy4aromMXcs; CHOCOOHOCTh  OOY4aroIIMXCs
WCITIOJIb30BaTh OCBOCHHBIC MEKAMCIUIUIMHAPHBIC, MHPOBO33PEHUCCKUE 3HAHUS M YHUBEPCAJIbHBIC
yueOHbIe eCTBUS B TIO3HABATEIILHOW U COIIMATILHOM MPaKTHKE.

B pesymprare wu3ydeHus OWOJIIOTMM Ha YpPOBHE CpemHEro ooOmero oOpa3oBaHHs Yy
oOyuatomerocsi OyayT cGhOpMUPOBAaHBI IMO3HABATEIbHBIC YHHUBEpPCAIbHBIC YyUeOHBIC JICHCTBUSA,
KOMMYHHUKATHBHBIC YHUBEPCAIbHBIC YYEOHbBIC NIEHCTBHSI, PETYJISTHBHBIC YHUBEPCAIbHBIC Y4eOHBIC
JeCTBUS, COBMECTHAS JIEATEIBHOCTb.

MertanpeamMeTHbIe pe3yIbTaThl OCBOCHUS MPOTrPAMMBI CPETHETO OOMIET0 00pa30BaHMS TOJKHEI
OTpaXkaTh:

OgJiaieHne YHUBEPCAJIBLHBIMH Y4eOHBIMHU MO3HABATEIbHBIMH eI CTBUSIMH:

1) 6a30Bble JorHYeCKHUe TelicCTBUS:

CaMOCTOSITENIbHO  (DOPMYITUpPOBaTh W  aKTyaJlM3UpOBATh MpOOJEMy, paccMarpuBarh €&
BCECTOPOHHE;

UCIIOJIB30BaTh NP OCBOCHHH 3HAHWN NPUEMBI JIOTHYECKOTO MBINUICHUS (aHajM3a, CUHTE3a,
cpaBHEHHUs, Kinaccudukanuu, o000IIEHNS), PACKPBIBATh CMBICT OMOJIOTUYCCKUX TMOHATUN (BBIACISATH
UX XapaKTepHbIC IPU3HAKHU, YCTAHABIMBATh CBSI3U C IPYTUMU IMOHATHIMH );

ONpeNeNaTh IeNH JCSITEIbHOCTH, 3a/aBasi IapaMeTpbl W KPUTEPUUM WX JOCTHXKECHUS,
COOTHOCHTB PE3YJIbTaThl ICATEIILHOCTH C MOCTABICHHBIMHU IEJISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKHUE TTOHSTHSI TSl OObSICHEHUS (DaKTOB U SIBJICHUI KUBOU MTPUPOJIBI;

CTPOUTH JIOTHUECKUE PACCYXKIEHHS (MHIYKTUBHBIC, JACIYKTUBHBIC, [0 AHAJOTHH), BBISIBISTH
3aKOHOMEPHOCTH W TPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYJIHPOBATH BHIBOJIBI W
3aKIIIOYCHUS;

NPUMEHSTh CXEMHO-MOJICNIbHBIE CpEACTBA JUISI TPEACTABICHHUS CYIIECTBEHHBIX CBS3CH W
OTHOIICHUHA B HW3Yy4aeMbIX OHOJOTMUYECKUX OOBEKTaX, a TaKXKe IMPOTUBOPEUUI pa3HOro poja,
BBISIBJICHHBIX B PA3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThiBaTh IUIAH PEIICHHS MPOOJIEMbl ¢ YU4ETOM aHaIM3a UMEIOIIUXCS MATepPHATIbHBIX U
HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YyJIbTATOB IICIISM,
OLIEHUBATh PHCKH MOCIICICTBUH NeSTEIHLHOCTH;

KOODJMHUPOBATh M  BBINOJHATH pPabOTy B YCJIOBUSIX PEAIBHOTO, BHUPTYAJILHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIE0BATEIHLCKHE TEHCTBUS:

BJIQ/IETh HAaBBIKAMHU Y4eOHO-HCCIIENOBATENLCKOH W TIPOEKTHOM MeATeTbHOCTH, HaBBIKAMH
paspemieHuss TpoOIeM, CIIOCOOHOCTBIO W TOTOBHOCTHIO K CaMOCTOSITEIbHOMY TIOMCKY METOIOB
pelIeHrs MPaKTUUYECKHX 3a]a4, IPUMEHEHHUIO Pa3IMUHbIX METOIOB MTO3HAHUS;

UCTIONIB30BaTh Pa3IMYHbIE BHIBI JICATEIHHOCTH TI0 TIOJIYYEHHIO HOBOTO 3HAHHS, €ro
HMHTEPIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHHIO B yUYEOHBIX CUTYAIIHsIX, B TOM YKCJE MPU CO3TaHUH
YYeOHBIX U COITUATBHBIX ITPOEKTOB;

dbopMupOBaTh HAy4YHBIA THUM MBIIIJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
TTOHATHSIMU M METOJIaMU;

CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIE 3aJadll B 00pa3oBaTeNbHON AESITETbHOCTH U
KU3HEHHBIX CHUTYaIHIX;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3U U aKTYaJIM3UPOBATh 331a4y, BEIIBUTATh THIIOTE3Y €€
peleHusl, HaXOJUTh apTyMEHTHI ISl JI0Ka3aTebCTBA CBOMX YTBEP)KICHHM, 3a7aBaTh MapaMeTpbl U
KPUTEPUU PEIICHUS;

aHAJTM3UPOBATh NOJTYUYCHHBIC B XO/€ PEIICHUS 33Jaul Pe3yIbTaThl, KPUTHUECKH OIICHUBATh MX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

JIaBaTh OIIEHKY HOBBIM CUTYAITUsIM, OIICHUBAThH IPUOOPETEHHBIHN OITBIT;,

OCYILECTBIISATh LIEJICHANIPABJICHHBIA IOUCK IEpeHoca CPeICTB U CHocoOOB JEWCTBUS B
poeCCHOHAITBHYIO CPENy;

YMETh NMEPEHOCUTH 3HAHUS B TIO3HABATEILHYIO M MPAKTUUYECKYIO 00JIACTH )KU3HEACSITETbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;



BBIJIBUTATh HOBBIE UJI€U, IPEJIaraTh OPUTUHAIBHBIC MTOIX0/Ibl U PELICHHS, CTABUTh MPOOIEMBI
U 3aJ1a4i, JOIMYyCKAIONINe ajJbTepPHATUBHBIE PEIICHUS.

3) padora ¢ nHgopManmeii:

OPUEHTHPOBATbCS B Pa3IMUYHBIX HCTOYHHMKAX HHPoOpMauu (TeKcTe y4eOHOro mocoOus,
HAYYHO-TIONYJISIPHON JINTepaType, OMOIOTHYECKUX CIIOBApSAX U CIIPABOYHHUKAX, KOMIBIOTEPHBIX 0azax
naHHbIX, B MHTepHeTe), aHanu3upoBaTh MHOOPMALIMIO PAa3IUYHBIX BUAOB U (OpM MpeacTaBlIeHUs,
KPUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HEIPOTUBOPEUNBOCTH;

dbopMynupoBaTh 3ampockl M MPUMEHSTHh pa3uyHble METOAbI MpPH TIOUCKE M O0TOOpe
Ouoorndeckoi nHGopMaIuu, HeOOXOIUMOH IS BBIITOJIHEHUS y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCIOJNb30BaHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHIHA,
COBEPILIECHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3TMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMAJbHYIO  (GOpMYy MpEACTaBICHUS  OUOJOTHYECKOM
uHpopmanuu (cxembl, rpaduKu, TuarpaMMsbl, TaOJIHUIIBI, PUCYHKH U APYTOe);

UCIIONIb30BAaTh HAYYHBIA S3BIK B KayecTBe CpeACTBa IMpH padboTe ¢ OHOJOTHYEecKOM
uHpopManMel: MPUMEHATh XHWMHUYECKHEe, (U3NYECKHEe W MaTeMaTUYeCKHe 3HAaKH W CHMBOJIBI,
dbopmynbl, abOpeBHAaTypy, HOMEHKIATypy, HCIOJIb30BaThb W  MPeoOpa3oBbIBaTH  3HAKOBO-
CHMBOJIMYECKHE CPECTBA HATJISIIHOCTH;

BJIQ/IETh HaBbIKAMU PACIIO3HABAHUS U 3aIUTHI HHPOpMAIHU, HTHPOPMAITMOHHON 6€30MacCHOCTH
JMYHOCTH.

OBiajeHne YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMMU:

1) odenne:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCeX cdepax >KU3HH, aKTUBHO y4acTBOBATh B JMAJIOTe HIIU
JMCKYCCHH TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3aJaBaTh BOMPOCHI, BBHICKA3bIBATh CYXKICHUS
OTHOCHUTENIbHO BBIMIOJHEHMsI TpeiaracMoi 3ajaud, YYHUTHIBAaTh HHTEPECHl U COTJIACOBAHHOCTh
MO3UIHK APYTUX YYACTHUKOB JTUAJIOTA WITH TUCKYCCHUH);

pacro3HaBaTh HeBepOaTbHBIE CPENCTBA OOIICHMS, MOHUMATh 3HAUEHUE COIUAIBHBIX 3HAKOB,
MPENOChIIIOK BO3HUKHOBEHHSI KOH(IMKTHBIX CHTyallUd, yMEThb CMST4aTh KOH(DIUKTBI U BECTH
MIEPETOBOPBL;

BJIAJICTh PA3IMYHBIMU CITIOCOOaMU OOIICHUS M B3aUMOJICHCTBUS, TOHUMATh HAMEPEHUS IPYTUX
JOJEH, TMpOSIBIATh YBAaXHUTEIbHOE OTHOLIEHHWE K CcOOecelHMKY U B KOpPpEeKTHOW (opme
(bopMyIHpOBaTH CBOM BO3PAKECHUS;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEJ/ICTB.

2) cCOBMECTHAs 1eSITeJIbHOCTh:

NOHMMaTh W UCIOJIBb30BaTh MPEHMYILECTBA KOMAHAHOM M HWHAWBUAYAJIbHOM paldOThI IpH
pelieHnr OMoJIornYecKo mpobsieMbl, 000CHOBBIBATh HEOOXOIMMOCTh IPUMEHEHUS TPYNIIOBBIX (HopM
B3aMMOJICHCTBUS IIPU PELICHNN Y4eOHOU 3a1auH;

BBIOMPATh TEMATUKY M METOABl COBMECTHBIX JEHCTBHI C Y4E€TOM OOIIMX HMHTEPECOB H
BO3MOKHOCTEH Ka)K0T0 UiIeHa KOJUIEKTHUBA;

NPUHUMATD IIETTH COBMECTHOHN NESTEIHbHOCTH, OPraHW30BHIBATh M KOOPAWHUPOBAThH JCHCTBUS
1o e€ JOCTHXKEHHIO: COCTaBIIATh IUIaH JAEHCTBUH, pacpeensTh POiIu ¢ yU€TOM MHEHHUH y4aCTHUKOB,
00CyXIIaTh pe3yIbTaThl COBMECTHOU PabOTHI,

OLIEHUBATh KaueCTBO CBOETO BKJIaJa M KaKIOr0 y4aCTHHKAa KOMaHJbl B OOLIUI pe3yabTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

npeJUlaraTb HOBBIE IPOEKThHI, OIEHHWBAaTh HJEU C TO3ULIUM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISATh MO3UTUBHOE CTPATETMUECKOE MOBEACHUE B PA3IMYHBIX CUTYaLUsAX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITMATHBHBIM.

OBJiaieHNe YHUBEPCAIBHBIMM PeryisTHBHBIMH el CTBUAMU:

1) camoopranu3amnms:

UCTIOJIb30BaTh OMOJOTHMYECKUE 3HAHUS JUIS BBIABICHHS MPOOJIEM U UX PELICHHS B JKU3HEHHBIX
M YYeOHBIX CHUTYaIUIX;

BHIOMpPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHWH IIEJIeBBIE W CMBICIOBBIE YCTAaHOBKH B CBOHMX
JNEUCTBUAX W TOCTYNKAaX I10 OTHOIICHUIO K >KUBOM MPHUPOZE, CBOEMY 3J0POBbIO U 3J0POBBIO
OKpY>KaloIluX;



CaMOCTOSITENIFHO OCYIIECTBJIATH IO3HABATENBHYIO JESTENbHOCTh, BBISBIATH POOIEMBI,
CTaBUTb U (POPMYJIUPOBATh COOCTBEHHBIE 3a/la4l B OOPa30BATEJILHOM JESITEIbHOCTH U >KU3HEHHBIX
CUTYyalUsIX;

CaMOCTOSITEJIbHO COCTaBIATh IUIAH PELICHUs MPOoOJeMbl C YyY4ETOM HMEIOIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuIMpsATh paMKH Y4€OHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANOUTCHUN;

JieN1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a PEILICHUE;

OLICHUBATh MIPHOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U IPOSBICHHUIO LIMPOKOW SPYIUIMHM B Pa3HbIX 00IACTAX
3HaHU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHHUBATh
COOTBETCTBHUE PE3YJILTATOB LCIISIM;

BJIQJICTh HABBIKAMHU TO3HABATEIILHON pedieKCHM KaK OCO3HAHHWS COBEPIIACMBIX JCUCTBUU U
MBICIMTENbHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHWM, UCIOJIB30BaTh NMPUEMBI peduieKCuu s
OLIEHKH CUTYyalluH, BbIOOpa BEPHOIO PEILIECHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHIKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIBHOCTH;

3) npuHsiTHE CedsI U APYTUX:

NPUHUMATD ce0s1, TOHUMAast CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apI'YMEHTBI IPYTUX IIPHU aHAJIU3€E PE3yNIbTaTOB ACATEIbHOCTH;

IpU3HABaTh CBOE NIPABO U IPABO APYTUX HA OIINOKU;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C IO3ULMU APYrOro 4eIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS COJEPKAaHUS yueOHoro npeamera «buonorus» Ha yriryoaéHHOM
YPOBHE OPHEHTUPOBaHbI Ha oOecrieyeHre NpopuiibHOro o0yyeHus odydarouiuxcsi ouosorun. OHu
BKJTIOYAIOT: crenuduyeckue 1t OMOIOTUN HayYHbIe 3HAHUS, YMEHHSI U CIIOCOOBI ICHCTBHIM 110
OCBOEHHUIO, MHTEPIIPETALUHU U IPe0OPa30BaHUIO 3HAHUN, BUJIbI JESITEIBHOCTH MO MOJYyYSHHIO HOBBIX
3HAHUU U UX IPUMEHEHHUIO B Pa3JIMUHbIX YUEOHbIX, @ TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYaIUsIX.

[IpenmerHble pe3ynabTaThl OCBOECHUS yueOHoro mpeamera «buonorus» B 10 Knacce 1OMKHbBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHMA O MECTE W POJM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHPOBAHUM €CTECTBEHHO-HAYYHOM KapTHHBI MUpPA, B MO3HAHUU 3aKOHOB NPUPOIbl U PEIICHUU
npobJeM PaLMOHAIBHOIO MPHUPOJONONIB30BAHMS, O BKJIAAE POCCHUMCKMX M 3apyOekHbIX YUYEHBIX B
pa3BuTHE OMOJIOTUH;

BJIAJICHUE CUCTEMOHl OWOJIOTMYECKUX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIIOJIAraolye
OMOJIOrMYEeCKME TEPMHMHBI M TIOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTabonMu3M, TOMEeOcCTas,
CaMOpEryJIslUs, CaMOBOCIIPOU3BEJICHHE, HACIEACTBEHHOCTh, HM3MEHUYMBOCTb, POCT U DPAa3BUTHE),
ounonornueckue Teopuun (kimerounas teopusi T. [lIBanna, M. lllneiinena, P. BupxoBa, xpomocomHast
Teopust HacneacTBeHHocTH T. Moprana), yuenus (H. W. BaBuwioBa — o 1meHTpax MHOrooo0pasus H
MIPOUCXOXKACHUS KYJIbTYPHBIX PAaCTEHHi), 3aKOHBI (€AMHOO0Opa3us MOTOMKOB IEPBOTO IOKOJICHHUS,
pacILeIUIeHHs], YUCTOThl FaMeT, HE3aBUCUMOT0 HacieoBanus I'. MeHens, ToMOJIOTHYECKUX PSAZOB B
HacyencTBeHHoM n3menunBoctu H. Y. BaBuiosa), npuHIuns! (KOMILIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJAaMH HAYYHOTO I1O3HAHMS, HCIOJb3yeMbIX B OHOJOTHYECKUX
HCCIIETOBAHMSIX KUBBIX O0BEKTOB (OMHCaHKE, U3MEPEHHE, HAOII0IEHUE, SKCIIEPUMEHT);

YMEHHME BBIIEIATh CYIIECTBEHHbIE NPHU3HAKU: BUPYCOB, KJIETOK NPOKAPHUOT M DYKapHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM 4Hcie OakTepuil, rpubOB, pacTeHUH,
KUBOTHBIX M YEJIOBEKAa, CTPOCHMSI OpPraHOB M CHCTEM OPraHOB PAacTEHMM, JKUBOTHBIX, UYE€JIOBEKa,
IIPOLIECCOB JKMU3HEACATENBHOCTH, NMPOTEKAIOMUX B OPraHU3Max pPACTEHMM, KMBOTHBIX W 4YEJIOBEKA,
OMOJIOTMYECKUX MPOIIECCOB: OOMEHa BEIIECTB (MeTaboiM3M), MPEBpAIEHUs] SHEPruu, OpOKEHUs,
aBTOTPO(HOr0 U reTepoTPOPHOro TUIOB MUTAHUSA, (OTOCHHTE3a U XEMOCHMHTE3a, MUTO3a, Meio3a,
raMeToreHesa, SMOpPHOreHe3a, MOCTAMOPHOHAIBHOIO PAa3BUTHUA, PA3MHOXKEHUS, MHIUBUIYaIbHOTO
pa3BUTHA OpraHu3Ma (OHTOreHe3a), B3aUMOJICICTBHS '€HOB, FeTepo3nca, HICKYCCTBEHHOTO 0TO0Da;



YMEHHUE YCTAaHABIMBAaTh B3aUMOCBA3M MEXAYy OpPraHOMJAaMHU KJIETKH M HX (YHKIMIMH,
CTPOCHHMEM KIJIETOK Pa3HbIX TKaHEH M MX (QYHKIHSIMH, MEXKIy OpraHaMH W CHCTEMaMH OPraHOB Y
pacTeHuil, )KUBOTHBIX M YEJIOBEKa M MX (DYHKIHMSAMU, MEXKIY CUCTEMaMU OPTaHOB M MX (DYHKIMAMH,
MEXay dTanaMu OOMEHa BEIIECTB, dTanaMH KJIETOYHOTO IHKJA M JKU3HEHHBIX IMKIJIOB OPTaHW3MOB,
sTanaMu SMOPHOHAIBHOTO Pa3BUTHS, TEHOTHUNOM U (heHOTHHOM, (PEHOTHUIIOM U (PaKTOpaMu Cpeabl
o0uTaHUs;

YMEHHUE BBISBIATH OTIMYUTEIbHBIC IPHU3HAKH JKUBBIX CHCTEM, B TOM WYHCIE PACTCHUH,
’KMBOTHBIX U YEJIOBEKA;

YMEHHUE HCIIOJIb30BaTh COOTBETCTBYIOIIME APTryMEHTHI, OHWOJIOTMYECKYI0 TEPMHHOJIOTHUIO U
CHMBOJIMKY JUISI JOKA3aTEIbCTBA POJCTBA OPTAHU3MOB PA3HBIX CUCTEMATHYECKUX TPYIIT;

yYMEHHUE pelaTh OWOJIOTUYECKUE 3aJau, BBIBIATH NMPUUYUHHO-CIEJACTBEHHBIC CBS3H MEXKIY
UCCIIEIyeMbIMH OMOJIOTMYECKUMH IPOIECCAMU U SIBICHHSMH, JI€JIaTh BBIBOJBl M TPOTHO3BI HA
OCHOBAHUU TOJYYEHHBIX PE3YyIbTATOB;

YMEHHE BBIITOJIHATH JIAOOpaTOpHBIE U MPAaKTHYECKHE padOoThI, COOIIOAATh IpaBmiia Ipu padboTe
C y4eOHBIM U J1a00paTOPHBIM 000PYIOBAHUEM;

yYMEHHE BBIJIBUTaTh TUIIOTE3BI, IPOBEPATH UX IKCIIEPUMEHTAIBHBIMH CPEACTBAMH, (GOPMYIIHPYSI
1eJIb UCCIIEIOBaHMS, aHATTM3UPOBATh MOJTYYCHHBIE PE3YIIbTAThI U JIENIaTh BHIBOJIBI,

yYMEHHE Yy4acTBOBaThb B y4eOHO-HMCCIIEAOBATEIbCKOM paboTe IO OWOJOTHH, SKOJOTHH |
MEIUIMHE, TMPOBOAMMON Ha 0a3e WIKOJBHBIX HAyYHBIX OOIIECTB, W IYOJIMYHO TPEICTABIATH
MOJTyYEHHBIE PE3yJIbTaThl HA YYCHNYECKUX KOH(EPEHIHSX;

YMEHHUE OLEHUBATH dTHUECKUE ACMEKThl COBPEMEHHBIX MCCIIEIOBAaHUN B 007acTH OMOIIOTHH H
MEIUIHMHBI (KIIOHUPOBAaHUE, UCKYCCTBEHHOE OILIOAOTBOPEHHE, HAINPABICHHOE M3MEHEHHE IeHOMa M
CO3JIaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIIATH OCO3HAHHBIA BBHIOOp Oynmymield mpodecCHOHANbHOW AEATEIHLHOCTH B
obmacTi OMOJOTHH, METUIMHBI, OMOTEXHOJOTHH, BETEPHHAPHH, CEIBCKOTO XO3SHCTBA, IMHUIIEBOM
NPOMBIIUICHHOCTH, YIIIyOJSITh MO3HABaTEIbHBII MHTEPEC, HAINpPAaBICHHBIM Ha OCO3HAHHBIA BBIOOD
COOTBETCTBYIOIIEH Mpodeccu M MTPOJOIDKEHHE OMOJOrMYECKOro oOpa3oBaHUS B OpraHH3aIUAX
cpenHero npogecCHOHaIbHOTO U BBICILIETO 00Pa30BaHUSL.

TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HaumeHoBaHue pas3zieinoB M TeM KosngectBo yacoB
/Tl | IPOrpaMMbI Bcero KoHTtposbHbIE [IpakTnueckue
palboThI palboThI

1 buosiorus kak Hayka 1

2 | )KuBble CUCTEMBI U MIX U3yUCHHE 2

3 | buonorus kineTku 2 0.5

4 | XuMuyeckasi OpraHu3aius KJIeTKU 10 1

5 | CtpoeHue 1 (yHKIMHU KIETKH 8 2

6 OOMeH BelecTB U MpeBpaIieHue 9 1
SHEpPI'uH B KJIETKE

7 | HacnencrBennast mHpOpMAIus u 9 0.5
peanu3anys e€ B KJIeTKe

8 JKHU3HEHHBIH UK KIETKA 6 1

9 CtpoeHure u QyHKIIMH OpraHu3MOB 17 1.5

10 | Pa3mHOXeHHE U pa3BUTHE 8 1.5
OpPraHNu3MOB

11 | I'eneruka — HayKa o 2 0.5
HACJIC/ICTBEHHOCTH U
U3MEHYMBOCTH OPTaHU3MOB

12 | 3akoHOMEpHOCTH 10 1
HACJIEICTBEHHOCTH

13 | 3aKOHOMEPHOCTH M3MEHYHBOCTH 6 1

14 | I'eneTtnka yenoBeka 3 0.5

15 | Cenexuust opraHu3MoB 4 1

16 | buoTexHOJOTHS M CHHTETHUYECKAs 4




ouosorus

17 | Pe3epBHOE Bpems 1

IHOYPOYHOE IINTAHUPOBAHHUE

Ne Tema ypoka KosmyecTBo yacoB [Hara
n/m Bce | KonTposb [Ipaktnuec | [lnan | @akr
ro HBIE pabOTHI | KUEe pabOThI
1 buonorus kak KoMIUIeKCHasl HayKa M KaK 4acThb 1 03.09
COBPEMEHHOT0 00IIeCTBa
2 JKuBble cucTeMbl U UX CBOMCTBA 1 03.09
3 YpoBHEBast OpraHn3alus )KUBBIX CHCTEM 1 06.09
4 HcTtopus OTKpBITUS M U3ydeHus KieTku. KierouHas 1 10.09
Teopus
5 MeTob1 MOJIEKYIISIPHOM U KJIETOYHOM Onosoruu. TP 1 0.5 10.09
«3yueHne MeTo10B KJIETOYHOU OHOJIOTUI
(xpomarorpadusi, a3nexrpodopes,
muddepennmanbaoe nentpudyruposanue, [TLP)»
6 XUMHUYECKUH COCTaB KIETKH 1 13.09
7 MuHepaibHbIC BEIIECTBA KJICTKH, UX OHOIOTrHYecKas 1 17.09
poJib
8 Oprannueckue BerecTBa KieTku — oenku. JIP 1 0.5 17.09
«O0OHapyxeHne OEITKOB ¢ MOMOIIbIO KaYeCTBEHHBIX
peaKuii»
9 CpoiicTBa, kmaccudukanys 1 GyHKIUN OSITKOB 1 20.09
10 | Oprannyeckue BemecTBa KJISTKH — YIIIEBOIbI 1 24.09
11 | Oprannyeckue BemecTBa KJICTKU — JIUITHIBI 1 24.09
12 | Hykneunossie kucnotel. IHK u PHK. JIP 1 0.5 27.09
«HccnenoBanue HYKIIEHHOBBIX KUCIIOT, BBICIEHHBIX
U3 KIJIETOK Pa3IIUYHBIX OPTaHU3MOBY
13 | Crpoenue u pynkunu ATO. [pyrue 1 01.10
Hyksneozuarpudocdarsl (HTD)
14 | CexBenupoanue JJHK. Meronbl reHOMHKH, 1 01.10
TPAHCKPHUIITOMUKH, TIPOTCOMUKH
15 | MeTozpl CTpYKTYpHOH OHOJIOTUU 1 04.10
16 | Tuns kaetok. [IpokaproTHyueckas KieTka 1 08.10
17 | Crpoenue sykapuorndeckoii kierku. [1P «M3ydenne 1 0.5 08.10
CBOWCTB KJIETOYHOH MeMOpPaHbD»)
18 | IloBepXHOCTHBIH anmapaT KJIETKH 1 11.10
19 | OgaomeMOpaHHbIe opraHou bl KieTku. [1P 1 0.5 15.10
«M3ydenune MBUKEHUS IIUTOIIA3MbI B PACTUTEIBHBIX
KIJIETKaX)
20 | [TosryaBTOHOMHBIC OPTAHOUIBI KICTKH: 1 0.5 15.10
MUTOXOHJpUH, nnactubl. JIP «MccnenoBanue
TUTa3MOJIA3a U JIETUIa3MOJTN3a B PACTHTEIBHBIX
KIJIETKaX)
21 | HememOpaHHBIE OpTraHOWIBI KIICTKH 1 18.10
22 | Ctpoenue 1 QpyHKIMH spa 1 22.10
23 | CpaBHUTEIbHAS XapaKTEPUCTHKA KICTOK SYKapHOT. 1 0.5 22.10
JIP «3y4eHue cTpoeHus KIETOK pa3InuHbIX
OpPTaHU3MOBY
24 | AccuMWISIHS U TUCCUMIIISAIINS — JBE CTOPOHBI 1 25.10
MeTtabonu3ma. Tumel oOmMena BemiecTs. JIP
«3yueHne KaTamuTHYECKOW aKTUBHOCTH (PEpMEHTOB
(Ha mpuMepe aMuIIa3bl WK KaTaaasbl)»




25 | depMeHTATUBHBIN XapakTep peakluil KIeTOYHOTO 1 0.5 05.11
Metabonmsma. JIP «M3yuenne pepMeHTaTUBHOTO
pacuienieHus MEePOKCHIa BOJOPO/a B PACTUTEIBHBIX
Y J)KHUBOTHBIX KJIETKAX)
26 | benku-akTUBATOPHI U OCITKU-UHTHOUTOPHI 1 05.11
27 | ABToTpodHBII THI OOMEHA BEIECTB 1 08.11
28 | ®orocuHTE3 1 12.11
29 | Xemocunres. JIP «CpaBHEHHE IPOIECCOB 1 0.5 12.11
(hOTOCHHTE3a M XEMOCHHTE3a)
30 | Ana»’pobubie opranu3mbl. Buasl 6poxenus. JIP 1 15.11
«CpaBHEHHE TIPOIIECCOB OPOXKEHUS M JIBIXAHUSD)
31 | AspobGHble OpraHu3Mbl. DTaIlbl YHEPTETUIECKOTO 1 19.11
oOMeHa
32 | DHeprust MeMOpPaHHOTO TPAIUCHTA TIPOTOHOB. 1 19.11
Cunre3 AT®: paborta nporoHHoit ATd-cuHTAa3BI
33 | Peaknuu MaTpUYHOTO CHHTE3a 1 22.11
34 | Tpanckpunims — matpuunbiii cuare3 PHK 1 26.11
35 | Opranuzaius reHoMa Y TPOKapuoOT U DYKapUOT 1 26.11
36 | MomnekysipHbIe MEXaHU3MBI YKCIIPECCHH TCHOB Y 1 29.11
AYKapHOT
37 | Bupycel — BHEKJIETOUHBIC (POPMBI )KU3HU U 1 0.5 03.12
obnuratHeie napasutsl. [1P «Co3nanue monenu
BHpYCa»
38 | BupycHsble 3a001eBaHMsI Y€I0BEKa, )KUBOTHBIX, 1 03.12
pacTeHui
39 | HanorexHoyoruu B OMOJIOTHH U MEMITMHE 1 06.12
40 | JKu3HEeHHBIN UK KIETKH 1 10.12
41 | Marpuunslii cunte3 JIHK 1 10.12
42 | Xpomocomsl. JIP «M3yuenne XxpoMocoM Ha TOTOBBIX 1 0.5 13.12
MUKpPOIpernaparax»
43 | JleneHHe KICTKH — MHUTO3 1 17.12
44 | Tunwl knetok. Kapuokunes u nurokunes. JIP 1 0.5 17.12
«HabmoneHne MuTo3a B KJIETKaX KOHUYMKA KOpeIlKa
JyKa (Ha TOTOBBIX MUKpPOIIpEnaparax)y
45 | Perynsius »KH3HEHHOTO [TUKJIIA KIETOK 1 20.12
46 | OpraHusm Kak eJHHOE IIeJI0e 1 24.12
47 | Tkanu pactenuil. JIP «/3ydeHnune Tkanel pacTeHUII» 1 0.5 24.12
48 | TxaHM KUBOTHBIX U yenoBeka. JIP «3yuenue 1 0.5 27.12
TKaHEW JKMBOTHBIX)
49 | Opransl. Cucremsl opratos. JIP «M3y4yeHne opraHos 1 0.5 10.01
I[BETKOBOT'O PACTECHUS»
50 | Omnopa Tena opraHu3MOB 1 14.01
51 | JIBuKkeHue opraHu3MoB 1 14.01
52 | Ilutanue opraHu3MoB 1 17.01
53 | [luTaHue MO3BOHOYHBIX KHBOTHBIX. 1 21.01
[TumeBapuTenpHas cucTeMa 4eJloBeKa
54 | JIpixaHue opraHu3MoB 1 21.01
55 | JIprxanue mo3BOHOYHBIX JKUBOTHBIX M Y€JIOBEKA 1 24.01
56 | TpaHcmopT BeLIECTB y OPraHU3MOB 1 28.01
57 | KpoBeHocHas cuctema o3BOHOYHBIX KUBOTHBIX U 1 28.01
YeJI0BEKa
58 | Beigenenue y opraHu3MoB 1 31.01
59 | 3amuTa y OpraHu3MoB 1 04.02
60 | iMMyHHas cucTeMa YeJoBeKa 1 04.02
61 | Pa3zapakuMOCTh M PETYJISINS Y OPTaHU3MOB 1 07.02




62 | I'ymopanbHas perymnsauus 1 SHAOKPHUHHAS cHCTEMa 1 11.02
YKUBOTHBIX U YeJIOBEKa

63 | ®opmbI pa3MHOKEHUSI OPTAHN3MOB 1 11.02

64 | IlomoBoe pa3MHOKEHUE 1 14.02

65 | Meiio3 1 18.02

66 | ['amerorenes. OOpa3oBaHME U PA3BUTHE MMOJOBBIX 1 0.5 18.02
kieTok. JIP «3yueHne cTpoeHus MOJOBBIX KIETOK
Ha TOTOBBIX MUKPOTIPETIapaTax»

67 | UaauBuayanbHOE pa3BUTHE OPTaHU3MOB — 1 21.02
OHTOTCHE3

68 | 3akiaznka OpraHoB M TKaHEH U3 3apOIBIIICBBIX 1 25.02
JUCTKOB

69 | Poct u pazButue xuBoTHBIX. JIP «BrlsBIIeHHE 1 0.5 25.02
MIPU3HAKOB CXOJCTBA 3apOJIbIIIeH TO3BOHOYHBIX
KUBOTHBIX)»

70 | PasmHOXeHue u pazputhe pacteHuid. JIP «Ctpoenue 1 0.5 28.02
OpPraHOB Pa3MHOKEHUS BBICIIUX PACTCHHID)

71 | UcTopus cTaHOBJIEHUS U Pa3BUTHsI TEHETUKH KaK 1 04.03
HayKu

72 | OcHOBHbBIC IOHATUS U CUMBOJIBI TeHeTUKH. JIP 1 0.5 07.03
«/lpo3oduna kak 0OBEKT reHETUYECKIX
WCCJICTOBAHHI

73 | 3aKOHOMEPHOCTH HACIICOBAHUS IPU3HAKOB. 1 0.5 11.03
Mouorubpuanoe ckpemuBanue. [1P "U3yuyenue
PE3yJIbTATOB MOHOTUOPHUTHOTO CKPEIIIMBAHUS Y
Tpo30¢uIH"

74 | Hutonornyeckue 0OCHOBbI MOHOTMOPUIHOIO 1 11.03
CKpEIIMBAaHUS

75 | Ananmmsupyrolee ckpemranue. Hemomnoe 1 14.03
JOMUHHUPOBAHHE

76 | durnbpumHoe ckpemmBanue. [1P «M3yuenue 1 0.5 18.03
PE3yNbTAaTOB TUTHOPUAHOTO CKPEIIMBAHUS Y
JPO30(PUITB»

77 | LluTomorn4ecKkue OCHOBBI AUTUOPHUTHOTO 1 18.03
CKpEIIUBAHUS

78 | CuerieHHOE HACJICJIOBAHHUE TTPU3HAKOB 1 21.03

79 | XpoMocoMHasl TeOpHsl HaCIEeICTBEHHOCTH 1 25.03

80 | I'enernka nmomna 1 25.03

81 | 'emorum Kak LETOCTHAS CUCTEMA 1 04.04

82 | I'eHeTn4eckuii KOHTPOJIb Pa3BUTHSI PACTEHUH, 1 08.04
KUBOTHBIX U YEIIOBEKa

83 | 3menunBOCTh NpU3HAKOB. BUIbI N3MEHUYUBOCTH 1 08.04

84 | MonudukanmonHas N3MEHYHBOCTh 1 11.04

85 | BapuanuoHHbli psia v BapuanoHHas kpusas. JIP 1 0.5 15.04
«HccrenoBanme 3aKOHOMEPHOCTEH
Moau(pUKaIMOHHOM n3MeHunBOCTH. [locTpoeHue
BAPUALIMOHHOTO Psifia U BAPUALIMOHHON KPUBOW»

86 | 'enoTunmueckast U3MEHUYNBOCTh. KoMOMHATHBHAS 1 15.04
W3MEHYUBOCTH

87 | MyrauunonHas u3MeHuuBOCTh. [IP «MyTtanuu y 1 0.5 18.04
npo30o¢uibl (Ha TOTOBBIX MUKpPOITpenapaTax)»

88 | 3aKkOHOMEPHOCTH MYTAIIMOHHOTO TpoIiecca. 1 22.04
DONUTCHETHKA W STTUTCHOMHKA

89 | I'eneruka uenoseka. [P «CocraBnenue u ananus 1 0.5 22.04

POIOCIOBHOM»




90 | MeToabl MEUITMHCKOM TeHETUKHU 1 25.04

91 | 3HaueHue MEIUIIMHCKON T€HETUKHU B 1 29.04
MPEOTBPALCHUN U JICYCHUN TeHETUICCKUX
3a00JIeBaHUI YEeTTOBEKA

92 | OcHoBHbIe OHATHS cenekiuu. JIP «3yuenue 1 0.5 29.04
COPTOB KYJbTYPHBIX PACTECHUI U MOPOJI JOMAITHUX
KHBOTHBIX)»

93 | MeTonsl cenekimoHHo# paboTel. JIP «3ydyeHne 1 0.5 02.05
METOJIOB CEIICKITUN PACTCHUIN»

94 | JloctmKeHus CENEKIUHN pacTeHUH 1 )KUBOTHBIX. 1P 1 06.05
[IpuBuBKa pacTeHMII»

95 | CoxpaHeHue, H3y4eHHE U UCIIOJIb30BAHUE 1 06.05
TCHETHYECKUX PECYPCOB

96 | bnoTexHOIOrUs KaK HayKa M OTpacib MPOU3BOJICTBA. 1 0.5 13.05

97 | IlpomexytouHnas arrectanus. toroBoe 1 13.05
TECTUPOBAHUE

98 | buorexHoNOTHs KaK HayKa U OTPACIb IPOU3BOJICTBA. 16.05
ITP «M3yuenne 00beKTOB OMOTEXHOIOTHI

99 | OcHOBHBIE HATPABICHUS CHHTETUYECKOI OMOJIOTHH 1 20.05
XpOMOCOMHAsI U TeHHAsI MH)KCHEPUs

10 | OcHoOBHBIEC HaNPABJICHUSI CHHTETHYECKOW OHOIOTHI 23.05

0 XpOMOCOMHAsI U TeHHAsI MH)KCHEPUs

10 | MenunuHCKHE OMOTEXHOIOT N 1 27.05

1

10 | Peseprubiii ypok. [loBropenue, o600meHmeE, 1 27.05

2 cHCTEeMaTH3allMs 3HAHUI

OO11ee KOJIMYECTBO YaCcOB IO MPOTPAMME 102 13,5

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

http://window.edu.ru
https://resh.edu.ru
www.tulaschool.ru
https://www.yaklass.ru
http://www.floranimal.ru




