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MNOACHUTEJIBHASA 3AIIMCKA

[Tporpamma cocTaBiieHa Ha OCHOBE:

- depepanbHO 00pazoBaTEIbHOM MpPOrpaMMbl CpeJHEro oO0Iiero oOpa3oBaHUs OT
18.05.2023 Ne371

- dezpepatbHOrO TOCYJAPCTBEHHOTO 00pa30BaTENBHOTO CTAaHAAPTa CPETHEro OO0IIero
obOpazoBanus (yTB. mpukazoM MuHucTepcTBa oopazoBanus v Hayku PO ot 17 mas 2012 1. N 413)
¢ u3MeHeHusiMi Ha 12 aBrycrta 2022 r.

- IIpukaz Munnpocsenienust Poccuu ot 09.10.2024 N 704 "O BHeceHMM W3MEHEHUH B
HEKOTOpbIE INpHKa3bl MuHHCTEpcTBa mpocBeleHus Poccuiickoir ®enepanyu, Kacarouiuecs
(benepanbHbIX 00pa30BaTEIbHBIX MPOTrPaMM HayalbHOTO OOIIEro 00pa3oBaHUs, OCHOBHOI'O
o0mrero oOpa3zoBaHHs u CpEIIHETO o01iero obpazoBaHus"
(3apeructpupoBano B Muntoctre Poccun 11.02.2025 N 81220)

- IIpuka3 Munnpocsemenust Poccun or 10.11.2025 Ne 808 O BHeceHuM M3MEHEHUIl B
HEKOTOpble MpHuKa3bl MuHucTepcTBa mpocsemenuss Poccuiickoit depepauuu, Kacarommuecs
benepanbHbIX 00pa30BaTEIbHBIX MPOrPaMM HadalbHOTO OOIIEro 00pa3oBaHUs, OCHOBHOI'O
o01ero o0pa3oBaHus U CPEIAHETO OOIIEro 00pa3oBaHUs

- Ilpuka3z Munnpocsemenuss Poccun ot 08.05.2026 Ne 316 «O BHeceHUM HW3MEHEHUN B
[Topsimok opraHM3anmMyd W OCYIIECTBJICHHS OOpa30BATENbHON AEATEIBHOCTH IO OCHOBHBIM
o011eo0pa3oBaTesIbHBIM MporpaMmMaM - 00pa3oBaTeIbHBIM IPOrpaMMaM HayajabHOro OOLIero,
OCHOBHOTI'O O0ILIEro U CpeIHEro oo1iero oopa3oBaHus, yTBepkKI€HHbIN MpuKa3zoM MuHUCTEpCTBA
npocseuienus Poccuiickoit denepanun ot 22.03.2021 Nel15»

- OcHOBHOM 001I€00pa30BaTEIHLHON MPOrpaMMbl cpeaHero odiero oopasoBanus MAOY
Yepsumesckoit COLI

- YuebHoro mana MAOY Yepsumesckoit COLLL, yTBep>KAEHHOr0 MpHUKa30oM AUPEKTOpa
Tpopumoa C.A. ot 29.08.2026 roga Ne 229-OJ] u cornacoBanHoro 28.08.2026 roma Ha
3acenanuu Ynpasistouiero coeera MAOY Yepsumesckoit COL nmpotoxomn Nel2

- [Iporpamms! Bocnintanuss MAOY Yepsumesckoit COLI

[Iporpamma mo yue6HOMY mpeamMety "buonorus” (nanee - 6MoI0OTH) HA YPOBHE CPETHETO
obmero obpazoBanus pazpadorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®denepauun», ®I'OC COO, Konnenuuu npenogaBaHus
yueOHOoro mpeamera «bHONOTHs» U OCHOBHBIX MOJIOKEHUU (penepanpHoil pabodeil mporpamMmbl
BOCITUTAHUS.

VYueOnbiii npeamer «buonorus» yriyonéaHoro ypoBHs uzydenus (10 xmaccel) siBisieTcs
OJIHUM W3 KOMIIOHEHTOB MpeaMeTHON obnactu «EcTecTBeHHO-Hay4HbIe TpeaMeThl». CormacHo
nojoxeruasM OPI'OC COO npoduibHble ydeOHBIE NPEAMETHI, U3ydaeMble Ha YIIIyOJIEHHOM
YpOBHE, SABISIOTCSA crocoboMm auddepeHnmnanmmu oO0ydeHHs Ha YpPOBHE CpPEAHETro OOIIero
o0pa3oBaHMs U MPU3BAHbI 00ECIEYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIINM, CPETHUM
o0mM, cpeaHuM TpodeCCHOHATBHBIM U BBICHIMM O00pa3oBaHHEeM. B TO ke BpeMsi KaKIblid U3
TUX YYEOHBIX TIPEIMETOB JIOJDKEH OBITh OpPHUEHTHUPOBAH HA TMPUOPUTETHOE pEIICHUE
0o0pa3oBaTeNbHbIX, BOCIHUTATEIbHBIX M PAa3BUBAIOIIMX 3aJlay, CBA3AHHBIX C MpodopHeHTanuei
o0y4aromuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW 00JIacTH HAy4yHOro 3HaHUS,
CBSI3aHHOTO C OMOJIOTHEH, MEUITMHOMN, SKOJIOTUEH, ICUXOJIOTHEH, CHOPTOM HIIH BOCHHBIM JIEJIOM.

[Tporpamma o yue6HOMY nipeamery "buonorus” gaér mpencraBieHHe O LETU U 3a1adax
u3ydeHus yueoHoro npeamera «buonorus» Ha yriyoaéHHOM ypOBHE, ONpeessieT 00s3aTenbHoe



(MHBapuaHTHOE) TPEAMETHOE COJAEp)KaHHUE, €ro CTPYKTypUpOBaHHE MO pa3fesiaM M Temaw,
pacripesielieHie 10 KJ1accaM, PpeKOMEHAYET MOCIeI0BaTeIbHOCTh H3yYeHUs yYeOHOro MaTepuana
C y4€TOM MEXNPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JIOTUKM Yy4eOHOro mporecca,
BO3PACTHBIX OCOOCHHOCTEH oOyuaromuxcs. B mporpamMMe mo 6Monoruy peaqn3oBaH MPUHIUI
MIPEEeMCTBEHHOCTH C HW3y4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus,
Oslarojaps 4eMy NpocMaTpUBAETCsl HAIPABIECHHOCTh HA NOCIIEAYIOLIEE Pa3BUTHE OMOIOTHMYECKUX
3HaHUH, OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
9KOJIOTHYECKOr0 MBIIIJICHHS], MPEACTaBIEHUH O 3J0pOBOM 00pa3ze >KU3HM, HAa BOCIHTAHUE
OepeKHOro OTHOILIEHUS K OKpYKarolllel MpUpoAHOH cpene. B mporpamme mo Omoioruu Takxke
MOKa3aHbl BO3MOXKHOCTH y4yeOHoro mpeamera «buonorus» B peanuszauuu tpedoBanuii @I'OC
COO K ru1aHupyeMbIM JHYHOCTHBIM, METANIPEIMETHBIM U IPEIMETHBIM pe3yiibTaTaM 00ydeHHs 1
B ()OPMUPOBAHUU OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOW AEATETLHOCTU OOYYarOMIMXCs 1O
OCBOGHHUIO COJEp)KaHUA OHOJOTHYECKOro o00pa3oBaHUs HA YPOBHE CpeIHEro oOIIero
o0Opa3oBaHusl.

Y4eOHblii npeamer «buosiorus» Ha ypOBHE CpPEAHEro OO0IIero oOpa3oBaHUs 3aBepIacT
Ounosnoruueckoe oOpa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacCHIMpPEHUE U yriyOJieHne 3HaHUM
00y4aromuXxcs 0 )KUBOM MPHUPO/IE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOM OMOJIOTUH, SMOPUOIOTUU
U OWOJIIOTUM DPA3BUTHSA, TCHETHKH, CEJCKIHH, OMOTEXHOJOTHH, SBOJIIOMOHHOTO YYEHUS U
HKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yrayOJIeHHOM YPOBHE OpPUEHTHPOBAHO Ha
MOJTrOTOBKY O0yYaroIuXxcs K HOCIEYI0EeMY NOIy4eHUI0 ONOIOTHYeCKOro 00pa3oBaHMsl B By3ax
U OpraHu3anusx cpenHero mnpodeccuoHanbHOro oOpa3oBaHus. OCHOBY €ro conaepKaHus
COCTABIISIET CHUCTEMa OMOJOTHMYECKMX 3HAHWH, TOJYYEHHBIX MPH HM3YYCHUH OOYUYArOMIMMUCS
COOTBETCTBYIOIIIMX CHCTEMAaTUYECKHX pa3esioB OHOJIOIMM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, B 10—11 kiaccax 3TH 3HaHUS MOJTy4arOT pa3BuUTHe. Tak, paCIIUPEHbl U YIIIyOJeHbI
OMoyoTHYecKre 3HAHWSA O PACTEHUSX, KUBOTHBIX, Tprbax, OaKkTepusx, OpraHU3Me 4YeIOoBeKa,
o0LIMX 3aKOHOMEPHOCTSIX JKHU3HM, JOMOJHUTEIBHO BKJIIOYEHbI OHOJIOIMYECKUE CBEICHUS
NPUKJIAJHOTO U MOUCKOBOTO XapaKTepa, KOTOPble MOXHO HCIOJIb30BAaTh KAaK OPUEHTUPHI IS
nocienyomero Beidopa npogeccun. BozMokHa Takke MHTErpanst OMOJIOTHYECKUX 3HAHUM C
COOTBETCTBYIOIMMH 3HAHUSMH, TIOJTYIEHHBIMU O0YUYaAIOIIUMUCS TPU U3YUEHUH (PU3UKH, XUMHH,
reorpaduy 1 MaTeMaTHUKH.

CrpykTypa mnporpammbl 1o y4yeOHoMmy mnpeamery "buornorus" otpaxaer CHCTEMHO-
YPOBHEBBII U HBOJIOIHOHHBIA MOAXOMABl K M3yueHHIO Ouojoruu. COriacHO UM, H3Yy4aroTCs
CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIC IS )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHH3aIlHy,
HBOJIIOLIMM OPTaHWYECKOro Mupa Ha 3emiie, COXpaHEeHHs OHOJOrHYecKOoro pazHooOpas3us
wiaHeTsl. Tak, B 10 Kkiacce M3ydalOTCsl OCHOBBI MOJIEKYJISIDHOM M KIETOYHOH OMOJOrHH,
AMOPHOJIOTHN U OMOJIOTUU PA3BUTHS, TEHETUKU U CENIEKLUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJIOTUM, AaKTYalIM3UPYIOTCS 3HaHUS OOydarolmuxcsi Mo OOTaHUKE, 300J0TMH, aHATOMHUU,
dbusnonornn venoBeka. B 11 kmacce M3y4aroTcsi BOJIOIMOHHOE yYEHHE, OCHOBBI SKOJIOTUH U
yueHue o 6uocdepe.

VYuebubiii mnpeamer «buonorus» npu3BaH O00ECIEYUTHh OCBOCHHE OOY4YaIOIMIMMUCS
OMOJIOTHYECKUX TEOpUM M 3aKOHOB, WJCH, NPUHIMIIOB U TPaBUJ, JIEKAIIMX B OCHOBE
COBPEMEHHON €CTECTBEHHO-HAyYHON KAapTHHBI MUpa, 3HAHUW O CTPOCHHHM, MHOT000pa3uu W
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOMyJIsIuU, OWOLIeHO03a, SKOCHCTEMBI, O BBIIAIOIIMXCS
HAYYHBIX JOCTI)KEHHUSIX, COBPEMEHHBIX MCCIIEJOBAHUSAX B OHOJOIMH, MPHUKIAJHBIX aCIEKTax
Ounonoruueckux 3HaHWM. {75 pa3BuTHSA U MOJAEpkKaHHS WHTepeca 00yJaromMxcs K OMOJIOTUU



HapsIly CO 3HAYUTENBHBIM 00bEMOM TEOPETUUECKOI0 MaTepuaia B COJAEPKaHUU MIPOTrPAMMBI 110
OMOJIOTMH TPEyCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBJICHHMS] M PA3BUTHUSI TOW WM WHOU
o0acTi OMOJIOTHH, BKJIAJOM OTCUECTBEHHBIX U 3apYOE)KHBIX YYEHBIX B PEUICHHE BAKHEUIIMX
OMOJOTUYECKHUX U KOJIOTHYECKUX MPOOIIEM.

Llenb u3yuenus yuebnoro mpenmera «buosiorus» Ha yriayOnE€HHOM ypOBHE — OBJIaJICHUE
00yJaromuMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OPraHM3alUU >KUBBIX CHUCTEM
pasHOro paHra ¥ MpHOOpEeTeHNne YMEHHUI MCTIONIb30BaTh 3TH 3HAHUS B (POPMUPOBAHUH HHTEpECa K
onpenenéHHON 00MacTH MpodeccuoHalbHON NEeATENbHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BbIOOPY yueOHOro 3aBeIeHus AJIsl IPOAOHKEHUS OHOJIOTHYeCKOro 00pa3oBaHusl.

JocTmwkenne nenu u3ydeHus: yueobnoro npeamera «buonorus» Ha yriryOnéHHOM ypoOBHE
oOecrnieunBaeTcs PeIICHUEM CIIEIYIOINX 3a1au:

OocBOeHHE OOydYaloIIMMHUCS  CHUCTEMbl OHONOTMYECKUX 3HAHWM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHICMIMSIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U IMpaBHIIaX,
COCTAaBIIIIONINX  COBPEMEHHYIO E€CTECTBEHHO-HAYYHYI0 KapTHHY MHpa; O CTPOCHHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTMUYECKUX CUCTEM (KJIETKA, OPTaHu3M, IMOIYJISIHS, BHI,
OuoreorieHo3, Ouocdepa); O BBIIAIOMIMXCA OTKPBITUSAX U COBPEMEHHBIX HCCIEIOBAaHUSIX B
OHOJIOTHH;

O3HaKOMJICHHE  OOydJaromuxcs €  METOAaMH  TO3HAHUS  KUBOH  TPUPOBL:
HCCIIEIOBATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KIETOYHOW OMOJIOTHH,
SMOPUOJIOTHH U OMOJOTHH Pa3BUTHS, TEHETUKU U CENEKLNU, OMOTEXHOJIOTUN U CUHTETUYECKON
OMoJNIOTHH,  TMAJEOHTOJOIMH, OKOJOTMM); METOAaMU  CaMOCTOSATENBHOTO  MPOBEICHMS
OMOJIOTHYECKUX HCCIIEOBaHUM B JsabopaTopuu U B Ipupojae (HaOmoaeHue, H3MEpPEHUE,
AKCIIEPUMEHT, MOJICTTMPOBAHNE);

OBJIaJIeHUE OOYYarOIUMHUCS YMEHHSIMU: CaMOCTOSITEIbHO HaXOJAUTh, AHAIU3MPOBATH U
UCIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; OJIb30BATHCA OMOJIOIMYECKON TEPMUHOIOTHEN U
CHUMBOJIMKOM; YCTaHABJIMBATH CBSI3b MEXK/y Pa3BUTHEM OHOJIOTHUN U COIIMATTbHO-I)KOHOMHYECKUMH
¥ DKOJIOTHYECKUMH IPoOIeMaMH 4eJI0BEYECTBA; OIICHUBATH ITOCIIEICTBUS CBOCH eI TETLHOCTH 110
OTHOILIEHHIO K OKpY)Kalolled NpUponHONH cpelle, COOCTBEHHOMY 310pPOBbIO M 370POBBIO
OKpYKaIOIIMX JIt0JIeil; O0OOCHOBBIBaTH M COOJIIOJATh Mepbl NMPO(PUIAKTHUKY HH(EKIIMOHHBIX
3a00J€BaHUi, TpaBWIa TOBEJACHUS B TMPHUPOJAE M oOecrieueHus 0e30MacCHOCTH COOCTBEHHOM
KU3HENIEATCTPHOCTH B UYPE3BBIYAWHBIX CHTYAIUSX TPUPOJHOTO M TEXHOTEHHOTO XapaKTepa;
XapaKTepru30BaTh COBPEMEHHbIE HAyYHbIE OTKPHITHS B 0071acTH OMOJIOTHH;

pa3BUTHE Yy 00YYaIOLINXCS MHTEUIEKTYalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B mpoliecce
3HAaKOMCTBa C BBINAIONIMMHUCS OTKPHITUSMH M COBPEMEHHBIMH HCCIICIOBAaHHSIMU B OMOJIOTHH,
pemaeMpIMH €10 TTPOOJIeMaMM, METOJIOJIOTHEH OWOIOTHYECKOTO HMCCIICTOBAHMS, TPOBEICHHS
HKCIEPUMEHTAIBHBIX HUCCIEJI0BAaHUM, pemeHus OWOJOTHYECKUX 3a/1ad, MOJEIUPOBAHUS
OMOJIOTNYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIIUTaHHE Y OOyYArOMIMUXCsl IIEHHOCTHOTO OTHOIICHHUS! K JKUBOHM MPHUPOJE B IEJIOM U K
OTHEeNBbHBIM €€ O0bEeKTaM | SBJICHUAM; (OPMHUPOBAHUE HKOJIOTUYECKOH, TEHETHYECKOU
IPaMOTHOCTH, OOILIEH KyNbTyphl MOBEIEHHUS B NPHUPOJAE; MHTETPALMH €CTECTBEHHO-HAYYHBIX
3HAHUMH;

npuodpereHue 00y4aroIUMUC KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(cobmroneHne TpaBUl TOBEJACHUS B TIPUPOJE, OXpPaHbl BHUJIIOB, HIKOCHUCTEM, Oumocdepsi),
COXpaHEHHH COOCTBEHHOI'O 3/I0POBBSI U 3/I0POBbsSI OKPYXKAIOMIMX JrojeH (COOM0OaeHus Mep
npodunakTuku 3a00aeBaHmil, o0ecrieueHrne 0€30MaCHOCTH KUZHEEATEIIbHOCTH B UPE3BbIUaHBIX



CUTYaIUSIX MPUPOTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJb30BaHUS OMOIOTHYECKIX
3HAHUN U YMEHUH B MIOBCEAHEBHOM )KU3HH;

CO3/laHME YCJIOBUH JJIi OCO3HAaHHOTO BBIOOpa OOYYAIOUIMMHUCSA WHIAMBHYaTbHON
0o0pa3oBaTeNbHOIl  TPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienymomeMy nIpohecCHOHATbHOMY
CaMOONPEICIICHUIO, B COOTBETCTBUU C HHJMBUIYaJbHBIMH HHTEpEcCaMd U MOTPEeOHOCTIMU
peruoxa.

OOmiee 4YuCIIO 4YacoB, OTBEIEHHBIX HAa M3Y4YeHHUE OMOJIOTMM Ha YriyOJIEHHOM YpPOBHE
cpemHero ooiiero oopasoBanus, cocrapiser 204 yaca: B 10 kinacce — 102 yaca (3 yaca B HEZIeIo).

OT60p OpraHu3alMOHHBIX POPM, METOJIOB U CPEJICTB O0yUEHUS OMOJIOTUHU OCYIIECTBIISETCS
¢ yu€ToM crenu(uKN ero cCoJAepKaHus U HANPABICHHOCTH HA MPOJOHKEHUE OMOJIOTHYECKOTrO
00pa3oBaHus B OpraHU3aIMAIX CPEIHEr0 MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMS.

OO0s3aTeNbHBIM YCIOBHEM TMPH O0YyYeHHHM OMOJOTUU HA YIIyOJIEHHOM YPOBHE SBISIETCS
MpoBeJcHNE JIA0OpATOPHBIX W MpakTU4yeckux pador. Takxke ywacTue oOydaroumxcs B
BBITTOJIHEHUH MIPOCKTHBIX U y4eOHO-NCCIIEA0BATENIbCKUAX Pa0OT, TEMAaTHKA KOTOPBIX OMpPEAeIsIeTCs
YUHTEJIEM Ha OCHOBE UMEIOIUXCS MAaTEpUaAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX
YCIIOBUH.



COJAEP)KAHUE OBYYEHHUA 10 KJIACC

ConepkaHue MPOrpaMMbl, BBIICIEHHOE  KYPCUBOM, HE BXOJAUT B  IMPOBEPKY
rocyJaapcTBeHHOM uToroBou arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHast OMONOTHST — KOMIUIEKCHas Hayka. Kparkas wcropusi pa3BUTHS OHOJIOTHH.
buonoruueckre Hayku M u3ydaemble UMM TpoOsiemMbl. DyHaMEHTalbHbIC, NPUKIAAHBIE U
MOMCKOBBIC HAYYHbIE HCCIIEOBAHUS B OMOJIOTHH.

3naueHue Ouosoruu B (HOPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI
mupa. [Ipodeccun, cBs3annble ¢ 6noaorueil. 3HaueHne OMOIOTHH B MIPAKTHUECKOU AEATEIBHOCTH
YEJIOBEKa: MEIUIIUHE, CEJTbCKOM X035UCTBE, TPOMBIIIUICHHOCTH, OXPaHEe MIPUPOJIBL.

JdeMoHcTpannn

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Mengens, B. U. Bepranckwii, U. I1. I1aBnos, . 1. Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmunel u cxembl: «CBsi3b OMOJIOTUU C APYTMMHU Haykamu», «CrucremMa OMOJIOTHYECKUX
HayK».

Tema 2. ’KuBble cucTeMbl H X H3y4YeHHE

JKuBbie cucTteMbl Kak mpeaMeT uzydeHus ononoruu. CBOWCTBA KUBBIX CUCTEM: €IMHCTBO
XMMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CIIOXHOCTb U YINOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, CAMOOpPraHU3alus, CaMOBOCIPOU3BEIAEHUE, PA3APAKUMOCTb,
W3MEHYHBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKUBBIX CHCTEM: MOJEKYJSPHbIA, KIETOYHBIA, TKAHEBbIN,
OpraHU3MEHHBIH, MOMYJISILUOHHO-BUIOBO, HKOCHUCTEMHBIN (OMOTeOIIeHOTUYECKHIA ),
ounocepnsiid. [Iporeccsl, mpoucxoasmue B KHUBBIX cucTeMax. OCHOBHBIE MPU3HAKH KHUBOTO.
Kusnp kak popma cymiectBoBanus MaTepuu. Hayku, u3ydaromniie >KMBbIE€ CUCTEMBbI Ha Pa3HBIX
YPOBHSIX OpTraHU3aIUH.

N3yuenue xuBbIx cucteM. Meroapl Ouonormdeckod Hayku. HaOmromeHue, usmepeHwue,
AKCIIEPUMEHT, CUCTeMaru3anusi, MertaaHanu3. lloHsaTMe O 3aBUCUMONI M HE3aBUCHUMOU
nepemeHHoil. [lmanupoBanue »skcnepumenta. IlocraHoBka M mpoBepka rumnote3. HyneBas
runote3a. [lonsTre BEIOOPKH U €€ 0cTOBEpHOCTh. Pazopoc B Ononorndeckux maHHbX. OrieHka
JIOCTOBEPHOCTH TIOJYUYECHHBIX PE3YyNbTaTOB. [IpUYMHBI MCKAKEHUS PE3YJIbTATOB AKCIICPUMEHTA.
[ToHsiITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmumpl u cxeMbl: «OCHOBHBIE TIPH3HAKH JKU3HW», «DBHOJIOTMYECKHE CHUCTEMBI»,
«CBONCTBA )KMBON MaTepUn», «Y pOBHM OPTaHU3ALMH KUBOM MPUPOIB», «CTpOEeHNE )KUBOTHOM
KJIETKNY, « TKaHU )KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEUYECKOT0 Oprann3May, «buoreoneHnos,
«buocdepay, «MeToabl H3ydeHUs )KUBOU TPUPOJIBI.

OGopynoBanue: 1abopatopHOoe 000pyAOBaHUE JIJIsl TPOBEACHUS HAOMIOCHUHN, N3MEPEHUH,
SKCHEPUMEHTOB.

IIpakTuyeckas padora «/crnonab30BaHHe Pa3TUYHBIX METOJOB MPU H3YUYEHHH KUBBIX
CUCTEM).

Tema 3. buosiorusi KjieTkn

Knetka — cTpykTypHO-GYyHKIIMOHAIbHAS €IWHUIA >KMBOTO. VICTOPUS OTKPBITHS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOUYHOU TEOPUHU.



MeTtoapl MOJIEKYISIPHOW W KJIETOYHOM OHOJIOTMH: MHKPOCKOMHS, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, auddepeHunanbHoe  HEHTpUYTHpOBaHHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHS.
Kongoranvnas muxkpockonus. Bumanvnoe (npudsicuznennoe) uzyuenue Kiemox.

JdemoHcTpauMu

[Toptpetsr: P. I'yk, A. JleBenryk, T. l1IBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTUSA METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIIPENapaTbl PACTUTEIbHBIX, *UBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTuyeckas padora «/3ydyeHue METOMOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
anexkTpodopes, nudpdepenunansHoe neHTpudyruponanue, [1LP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XUMUYECKUI COCTaB KIETKU. Makpo-, MUKpPO- U YIbTPaMUKPOAJIEMEHTH. Boaa u €€ ponb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUHM KIETKH, TEIUIOPETYJIALHUN.
MuHepanbHble BEIIECTBA KIETKH, UX OMoioruyeckas posib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelleCcTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OeiaKoBOW MoiyieKyinbl. llepBuuHas cTpykTypa Oenka, menTHIHAS
CBsI3b. BTopwuHas, TpeTW4Has, 4eTBEpPTUYHAS CTPYKTyphl. JleHarypamus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN O0enKOB. [Ipuonsi.

VYrneBoabsl. MoHOCAaxapuabl, AUCAXAPHIbL, OJIUTOcaXapy bl U monucaxapuipl. O0Imui miaxn
CTpOEHUS U (PU3UKO-XUMHUYECKHE CBOMCTBA yriieBoJ0B. buonornueckue GyHKIUN yrieBo0B.

Jlununpl.  T'uppodunbHo-ruApodoOHBIE  cBoiicTBa.  Kiaccubukaums — aunujaos.
Tpurnunepuasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. JIHK n PHK. Ctpoenune HykiemHOBBIX KUCIOT. HykieoTuasl.
[Tpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6uonorndeckue pynkuuu JJHK. Bunst PHK. ®ynkiun PHK B knertke.

Crpoenue moinekynsl AT®. Makpospruueckue cBsizu B mojiekyine AT®. buomornueckue
byakuun  AT®. BoccraHoBIeHHBIE TMEPEHOCUYMKH, UX (YHKIUH B KJIeTKe. /[pyeue
HyKneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoow:  ecemomuxu,
MPAHCKPURMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosyorusi: OMOXMMHUYECKHEe W OWOopU3NYECKHEe HCCIEAO0BaHMS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoiekyn. Modenupoeanue cmpykmypovl U @QYHKYui
buomonexyn u ux komniekcos. Komnvromepmwiti Ouzaiin u opeanuieckuii cCunmes OUOMONEKY U UX
HeNnpUpOOHbIX AHANO208.

JleMoOHCTpaLun

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinn, @. Canrep, C.
IIpy3unep.

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW  IIPUPOACY,
«Pacnipenenenne XUMAYECKUX JIEMEHTOB B )KMBOU ITPUPOLEY.

Tabmuupl u cxemsl: «llepuoanueckas TabnuLa XMMHUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe oOpraHusmMoB», «CTpoeHHE MOJIEKYNbl OerKay,
«CTpyKTYypbl OEmKOBOW MOJEKYNIbI», «CTpoeHHE MOJEKYN YrieBoaoB», «CTpoeHHe MOJEeKYI
munuaoBy, «HykiienHOBbIE KUCIOTh», «CTpoeHue MONEKYIbl ATD.



OO6opynoBaHue: XUMUYECKas MOCya u 000pya0BaHHE.

JlaGopaTopHnas padora «OOHapyxeHue OEJIKOB C IOMOIIBIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «lccnenoBanne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHYECKass W mpokapuoTuyeckas. CTpyKTypHO-(YHKIIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHne TMpOKApUOTHYECKOM KieTkh. KierouHnas crTeHka OakTepuii W apxei.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenrie u QyHKIIMOHHMPOBAHNE DYKAPHOTHUECKOW KieTKu. IlmazmaTmueckas memOpaHa
(mmazmanemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, oOneryénnas nuddQysus), aKTUBHBIN
(mepBUYHBIA W BTOPUYHBIN aKTUBHBIA TpaHcmopt). [lomymponumnmaemocts meMOpanbl. Pabora
HATPHUII-KaJIMEeBOr0 Hacoca. JHAOMUTO3: MUHOIUTO3, (paronnTo3. Dk3ouuTo3. Kinerounas creHka.
Crtpykrypa v QyHKIUU KJIETOYHON CTEHKU pacTeHU, rprOoB.

[Mutonnazma. L{utozons. Llutockener. JIBmwkenue mutoraazMbel. OpraHoufbl KIETKU.
OnHOoMeMOpaHHBIE OpTaHOWABI KIeTKH: »Haomnazmarndeckas cetb (DIIC), ammapat ['ombmku,
JM30COMBI, WX CTpOeHHE W (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue rpaHylspHOrO peTukynyma. Mexanusm wuanpasnenuss oerxkos 6 JIIIC. Cunte3
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit  (arpaHy’sipHBbIiL)
sHOIUIa3MaTHUeCcKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTke. Bakyonu pactutenbHbIX kieTok. Knerounslii cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPHUHU, TMJIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMM MHUTOXOHIpUHA W 1acTuj. [lepBUuHBIE, BTOPUYHBIE W CIIOKHBIC TIIJIACTHIBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTBI, JIEHKOMIACThI  BBICHIMX
pacTeHUN.

Hemem0OpanHnbie opranoussl kietku CtpoeHne M (QyHKIUUM HEMEMOpPAaHHBIX OpPraHOHNIOB
KieTku. PubGocombl.  [lpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8bie
Mukpogpunamenmsi. MBIIIEUHbIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEYHbIX KAEmOK.
MuxkpotpyOouku. Kietounsiii nentp. CrTpoeHHe U JABWKEHHE JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE U (DYHKIHH.
Snepubliii GenkoBblid MaTpuKC. [IpoCcTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benrku XpomMaTuHa — TUCTOHBI. J{uHamuxa s0epHOuU
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BkiaroueHus. CpaBHHTENbHAas  XapaKTEPUCTHUKA  KIETOK  DYKApHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpauMu

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

Tabmuubl U cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KUBOTHOM
KJIeTKH», «CTpOCHNE pPAaCTUTENbHOHN KIIeTKN», «CTpoeHre MUTOXOHAPHWY», «Sapo», «CTpoeHune
MPOKAPUOTUYECKOMN KIIETKH.



O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpenapaThl PacTUTEIbHBIX, KHUBOTHBIX
KJIETOK, MUKPOIIPETIapaThl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopHasi paGora «l3yueHne CTpOeHUs KIETOK Pa3IMUHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccnenoBaHue mia3Moin3a U JEMIa3MOJIM3a B PAaCTUTENbHBIX
KJIETKax.

IIpakTyeckas padora «3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BelleCTB M NPeBpPallleHUe JHEPTUU B KJIETKe

AcCUMWISIIIMS U TUCCUMUIISILIMSL — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMEeHa BEIIeCTB:
aBTOTPOGHBIN U TeTepOTPODHBINA. YuacTue KUCI0opoa B OOMEHHBIX MPOLEccax. DHEPreTUIecKoe
oOecnieuenue kieTku: npespaiieHue AT® B oOMeHHBIX nporieccax. PepMEeHTATUBHBINA XapakTep
peakiuil kieToyHoro mMetabonusma. epmMeHTHI, UX CTPOSHHE, CBOMCTBA U MEXAHU3M JICUCTBUA.
Kodepmentsl. OTnuyns ¢pepMEHTOB OT HEOPraHMUECKHUX KaTajau3aTopoB. benku-akTUBaTOpHI U
OenKU-MHTHONTOPBI.  3aBHCHUMOCTH CKOPOCTH (DEPMEHTAaTHBHBIX pEAKUUH OT pPa3IMn4YHbIX
(bakTopoB.

[lepBUUHBII CHHTE3 OpraHMYECKUX BeIIeCTB B KieTke. DoTocuHTe3. AHOKCU2eHHbIU U
oKcueenHvlll  pomocunmes y obaxmepuu. Ceemocoduparowjue nueMeHmsvl U NUSMEHMbL
peakyuonnoeo yeumpa. Ponp xmnopomnactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBas
daspl. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTD (DOTOCHHTE3A.
Bnusinue paznudabix pakTOpoB Ha CKOPOCTh poTOCHHTE3a. 3HaUeHHEe (OTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XE€MOCHHTETUKOB:  HUTPHU(PHULIUPYIOIIHNE
OaxTepuu, Kene300aKkTepuu, cepoOaKkTepuu, BOJOPOIHbIE OaKTeprH. 3HAaUEHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHUs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpraHW3Mbl. JTanbl HEPreTHYecKoro obOmeHa. I[loaroToBUTENBHBIA HTall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3bI.

bronorunueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHue. Pojlb MUTOXOHApPUI B MpoIeccax
O6uonornyeckoro okucieHus. Lluximdeckue peakuuu. OxuciaurenabHoe (GochopuiInpoBaHHE.
Onepeuss membpanunozo epaouenma npomonos. Cunmes ATD: paboma npomounou ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTreTHIECKOTO 0OMEHa.

JleMoOHCTpanun

[Toptpetsr: Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpanckuit, B. A. Durensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuupbl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBJIEHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHnas padora «/3ydeHne KaTaIMTHIECKON aKTUBHOCTH (DEpPMEHTOB (Ha IpUMepe
aMuUJIa3bl WIK KaTanas3bl)y».

JladopaTtopnasi pab6ora «l3ydeHue (epMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKaX.

JlaGopaTopHnas pa6ora «CpaBHEeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JlaGopaTopnasi pa6ora «CpaBHEHHUE MPOIIECCOB OPOKEHUS U TBIXAHUSD.

Tema 7. HaciiencrBeHHast uHpopManus U peaju3anus eé B KIeTKe



Peaknum MatpuyHoro cuHresa. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUSAX MAaTPUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGpopMauuu. l'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuusa — marpuusbiii cuHTe3 PHK. IIpuHIUMIIBI TPaHCKPUIIIMKU: KOMIUJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK ¢ sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpaucnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcioBust
6uocunresa 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocuHTe3e Oemka.

Coepemenunvie npedcmasnenus o cmpoeHuu cenog. OpraHuszalys TeHoMa y MPOKapuoT U
JYKapHuoT. Perymnsius akTHBHOCTH T€HOB y pokapuoT. [ unoresa onepona (P. XKako6, XK. Mano).
MonexynapHnvie mexanusmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pezynayuu
pabomsi 2enog. Perynsius 0OMEHHBIX PoLeccoB B KieTke. Kierounslii romeocTas.

Bupycbl — HeksieTouHble ()OPMBI KU3HU U 0ONMUraTHble mapa3uthl. CTpOEHHE MPOCTHIX U
CIIOXKHBIX BHPYCOB, PETpPOBHUPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn J[HK-codeporcawujux
supycos, PHK-cooepocawux supycos, bakmepuogpazos. Obpammuas mpanckpunyus, peeepmasda,
unmezpasa.

BupycHsbie 3a00neBanus 4enoBeka, ;KUBoTHbIX, pactenuii. CIIMJ], COVID-19, counansHbie
Y MEIULIUHCKHUE TPOOIIEMBI.

Buoungopmamura: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
ouonozuueckux oannvix. Hanomexunonozuu 6 buonozuu u meouyune. [lpoepammupyemvie pynkyuu
benxos. Cnocobwl docmasKu 1ekapcms.

JleMoHCTpan U

IToptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmuuslt u  cxembl: «buocunTes Oenka», «['‘eHeTmueckuit Koay», «Bupycs»,
«baxTtepuodarm.

IIpakTyeckas padora «Co3gaHue MOAEIN BUPyCay.

Tema 8. /KuzHeHHBbIH HUKJ KJIETKH

Knerounsii mukmn, ero nepuoasl u perymsanus. Mutepdaza m muto3. OcoOeHHOCTH
npolieccoB, nporekaronmx B uatepdase. I[loaroroska kierku k nenenuto. IlpecuHrernueckuit
(MTOCTMUTOTUYECKUI), CUHTETUYECKMA W TOCTCHUHTETHUYECKUH (IIPEMUTOTHYECKUIN) MEepHOIbI
uHTEp(Pasbl.

Matpuunsiii  cunte3 JHK — permmmkanms.  Ilpunnuner  perummkanuu  JJHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CHHTE3, aAHTUNAPAJUIEIbHOCTh. MexaHU3M
perunkanuu J{THK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl U Tetomepasa. XpoMOCOMHBIN
HA0Op KJIETKU — KApUOTHUIL. JMIUIOMIHBIN M rarmiouIHbII HaOOphl XpoMOcoM. ["'oMoIoru4HbIe
XpoMocoMBl. [1010BBIE XPOMOCOMBI.

Jenenne kinetkn — muro3. CTaguum MHUTO3a M NPOUCXOJSALIME B HUX Ipouecchl. Turmbl
muto3a. Kaprnokunes u nurokunes. bruojgorndeckoe 3Ha4eHHE MUTO3A.

Perymsimuss mMuToTHueckoro unukia kietkd. [Iporpammupyemas kieTtouHas Tubenp —
arornTo3.

Knerounoe s1po, XpoMocombl, (QYHKIIMOHAIbHAS TeHOMUKA. Mexanusmvl npoaughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxkue
Mooenu hyHKYUOHUPOBAHUSL KILEMKU.

JeMoHCTpauMu

Tabmuiel u cxembl: «JKU3HEHHBI UK KIETKH», «Muto3», «CTpoeHHE XpOMOCOMY,
«Pemmukanmsa JJHK».



OOGopynoBaHne: CBETOBOM MHKPOCKON, MUKpompemnaparbl: «MHUTO3 B KJIETKaxX KOpEIIKa
JIyKay.

JlabopaTopnasi paGora «l3yueHne XxpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

Jladoparopnasi padora «HaOmoneHrne MuTO3a B KJICTKAaX KOHYMKA KOpelika Jiyka (Ha
TOTOBBIX MUKpOIIpEnapaTax)y.

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonormdeckoe  pazHooOpazue  opraHu3moB.  OIHOKJICTOYHBIC, KOJOHHUAIBHEIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEJECATEIIbHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue nNpoTUucTsl. KogoHnanbHbie
OpraHU3MBlI.

B3auMocCBA3b 4acTeld MHOTOKJIETOYHOIO OpraHu3Ma. TkaHu, OpraHbl U CUCTEMbl OPI'aHOB.
OpranusMm Kak eguHoe uenoe. ['omeocras.

Tkanu pacrenuid. Tumbl pacTUTENBHBIX TKaHe: oOpa3oBareibHas, IOKPOBHAs,
NPOBOJIAIIAs, OCHOBHAs, MexaHW4eckas. OCOOEHHOCTH CTPOCHUS, (PYHKIUH M paCION0KECHUS
TKaHEW B OpraHax pacTeHUM.

TkaHu KUBOTHBIX U Y€JIOBEKA. THUIIbI )KUBOTHBIX TKAHEH: SMUTENNAIbHAsA, COCAUHUTEIbHAS,
MblIleyHast, HepBHas. OCOOEHHOCTH CTpOCHUs, (PYHKIUI W pacHOIOKECHUs TKaHEW B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Oprasbl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPraHOB
JKUBOTHBIX U yesnoBeka. yHKIIMU OpraHoOB M CUCTEM OPTaHOB.

Ornopa Tena opranu3moB. Kapkac pactenuit. CkeneTsl OTHOKJIETOYHBIX K MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIN 1 BHYTpeHHUH ckeneT. CTpOeHHEe U TUIIbI COETUHEHHS KOCTEH.

JIBikeHue opraHu3MmoB. J[BWXKEHHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHMIHOE,
KT'YTUKOBOE, DPECHHYHOE. J[BMJKEHHWE MHOTOKJIETOYHBIX PACTEHUMH: TPONU3MBI M HACTHH.
JIBuKeHre MHOTOKJIETOUHBIX )KUBOTHBIX M YeJIOBEKa: MbllleyHas cucrema. Pednekc. CkeneTHbie
MBIIIIIIBI U UX padoTa.

ITutanue opranusmos. IlornonieHre Boabl, YIIEKUCIOrO ra3a ¥ MUHEPAIBHBIX BEILECTB
pacreHusaMH. IluTaHue >XKMBOTHBIX. BHYTpHUIIONIOCTHOE M BHYTPHUKIETOYHOE NUIIEBAPEHUE.
[TuTanne MO3BOHOYHBIX >KMBOTHBIX. OTHENbI MUIIEBAPUTENBHOrO TpakTa. [lumeBapurtenbHbIe
xene3bl. [IuieBapurenbHas cucTeMa 4eoBeKa.

Jpixanue opranu3MoB. [Ipixanue pacteHuid. Jlpixanue kuBoTHbIX. Jnugdys3us razos yepes
NOBEpPXHOCTh KjeTku. KoxkHoe apixanue. JlpIxarenbHas MOBepXHOCTh. KabepHoe u jéroyHoe
IpIXxaHue. JlpIXxaHue MO3BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. ODBOJIOLHUOHHOE YCIIO)KHEHHE
CTpOeHHUS JETKUX II03BOHOYHBIX >KUBOTHBIX. JlpIxaTenbHas cucTemMa dYenoBeka. MexaHH3M
BEHTWJISIIIAM JETKUX y TITUI M MIEKONUTAIOIMUX. Perynsius apixanus. [[pxatenbHbie 00bEMBIL.

TpaHcropT BewiecTB y OpraHM3MOB. TpaHCIOpPTHBIE CUCTEMBI pacTeHHMH. TpaHcropt
BEIIECTB y )KUBOTHBIX. KpoBeHOCHas crucTema u e€ opranbl. KpoBeHOCHas cuctemMa Mo3BOHOYHBIX
KUBOTHBIX U yesoBeka. Cepjile, KpOBEHOCHbIE COCyAbl U KpoBb. Kpyru KpoBooOpaiueHus.
OBOJIIOLMOHHBIE YCIIO)KHEHUS CTPOEHMSI KPOBEHOCHOH CHUCTEMBI MO3BOHOYHBIX JKHUBOTHBIX.
Pabora cepaua u e€ perynsuusi.

Boinenenne y opranusmoB. Beigenenue y pacteHuil. BeigeneHue 'y KMBOTHBIX.
Coxkpatutenbuble Bakyoiau. Opranbl BbieneHus. OuibTpanusi, ceKpenus 1 00paTHOE BCachIBaHUE
KaKk MEXaHW3Mbl pabOThl OpraHoB BblAeneHHUs. CBS3b MOJOCTH Tela C KPOBEHOCHOW U
BBIIETIUTENBHON cucTeMamMu. BblieneHne y IO3BOHOYHBIX JKMBOTHBIX M 4ejoBeka. [louxwm.
Crpoenue u pyHkunonupoanue Hedppora. OOpa3oBaHHE MOYH Y YEIOBEKA.



3amura y OpraHu3MoB. 3aluTa y OJJHOKJICTOYHBIX OpraHu3MOB. CIIopbl OaKTEpUil U IIUCTHI
npocTeimux. 3aluTa y MHOTOKJIETOYHbIX pacTeHuil. Kyrtukyna. CpeacrtBa mnacCUBHOW U
XAMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUYHBIX KUBOTHBIX. [IOKpOBBI M MX IPOU3BOAHBIE. 3allIMTa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema dyenoBeka. KileTOUHBIH M TyMmMOpajdbHBIH HMMMYHHUTET.
Bpoxnaéuuelii u  npuoOpeTéHHBIM  cneunpuueckuid UMMyHUTET. Teopusi KIOHAJIbHO-
cenektuBHoro ummyHnurera (I1. Opmux, ®. M. Bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Posib Bpoxk1EHHOr0O MMMYHHUTETa B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUIA.

Pa3apaxxuMocTe M perynauuss y OpraHu3MoB. Pa3ipakuMoCTh y OJHOKIJIETOYHBIX
opranusmoB. Takcucel. PaznpaxxumocTs U peryisnus y pacTeHuil. POCTOBbIE BEIECTBA U HX
3Ha4YCHHUE.

HepBHas cucrema u pedrekropHas peryinsiuus y >KUBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIO0XHEHUE CTPOCHUSI HEPBHOM CHCTEMbl y KUBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JXKUBOTHBIX. Pediexkc n pednexropuas mayra. bezycnoBuble u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisuuss M SHAOKPUHHAs CUCTEMa >KMBOTHBIX W 4yenoBeka. JKenesbl
SHJIOKPUHHOM CHCTEMbl M UX TOpMOHBL [lelicTBue ropmMoHOB. B3auMOCBSI3b HEpBHOW H
SHAOKPUHHOU cucteM. [ unoranamo-runoduszapHas cucrema.

JleMoOHCTpaL U

[Toptpert: NU. II. 11aBnoB.

Tabmuipel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCIHY», «MHOTOKIETOUHBIE BOJOPOCTNY,
«baktepun», «lIpocreiimmey, «OpraHbl I[BETKOBBIX pacTeHUi», «CHCTEMbl OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUII»,
«KopueBbie cucrempl», «CtpoeHue credns», «CTpoeHHe IHCTOBOM macTUHKWY», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucreMay,
«/IpixaTtenpHas cucrema», «HepBHas cucrema», «Koxka», «Mpimeynas cucremay,
«BpinenurenbHas cucrema», «QHIOKpUHHAs cucteMay, «CTpoeHne MbIby, «MMMyHUTETY,
«KumeunononoctHele», «CxeMa nuTaHus pacTeHHil», «KpOBEHOCHBIE CUCTEMBI MMO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHE HO0KIEBOIO
yepBsi», «HepBHas cucrema priO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMmelkaromuxcs», «HepBHas cucrtema nTuny, «HepBHas cucremMa MIIEKONMTAKOLIUXY,
«HepBHas cuctema uenoBeka», «Peduexcy.

ObopynoBaHue: CBETOBOW MHUKPOCKOI, MHKpOIpeNnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpoOIpenaparbl TKaHeH, PAaKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHX, JKHUBbBIE
AK3EMILISPbl KOMHATHBIX PACTEHU, repOapiy pacTeHUI pa3HbIX OT/AEJIOB, BIAXKHBIE MpenapaThbl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJUJIEKIIUN OECIIO3BOHOYHBIX KHUBOTHBIX, CKEIIET YEIIOBEKA,
o0opyoBaHue ISl IEMOHCTPAIIMH TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTEHUH, pacleTIeHUs
KpaxMaia U OCJIKOB IoJ JeHCcTBUEM (DEPMEHTOB, 000PYAOBaHUE JIJISl IEMOHCTPAIIUN OIBITOB 10
U3MEPEHUI0 KU3HEHHOW EMKOCTH JETKMX, MEXaHHW3Ma JIbIXaTeNbHbIX JBWKEHUH, MOJeNn
TOJIOBHOT'O MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopnasi paGora «l3y4yeHne TkaHel pacTEHUI.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGopaTropHas padora «/3yyeHrne opraHoB IBETKOBOTO PAaCTEHUSI.

Tema 10. Pa3MHOKeHHe U pa3BUTHE OPraHU3MOB

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecriosioe (BKIII0Yas BEreTaTUBHOE) U M0JIOBOE. Bubl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHHUE.



[TonoBoe pasmuoxeHue. IlonoBeie kieTku, Wik rametbl. Meito3. Cragum Mmenosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pazputue. ['ametorenes y >kuBoTHbIX. [TonoBsie sxene3bl. OOpa3oBanue
Y pa3BUTHE MOJOBBIX KIeTOK. CriepMarorenes u ooreHes. CTpoeHue MoJIOBbIX KIETOK.

OmtoioTBOpEeHNE M AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIIOCOOBI OIIOJOTBOPEHUS:
Hapy)KHOe, BHyTpeHHee. [lapTreHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPUOIOTHs — HayKa O pa3BUTUU
opranu3mMoB. Mopghozenes — o0na u3 enasnvix npodiem amopuonoeuu. Konyenyus mopgoeernos u
Mmooenu mopgoeenesa. Ctaauu SMOpUOTEHE3a KUBOTHBIX (HA MpUMepe JATYIIKH). [Ipobnenue.
Tunbel apobnenus. /Jemepmunuposanuoe u HedepmMuHuposarnnoe opobuenue. bnacmyna, munsi
onacmyn. OcoOEHHOCTU IPOOJICHUST MIICKOMHUTAIOMIUX. 3apOJIbIINIEBbIE JUCTKH (TaCTPYJIALINS).
3akjaJKka OpraHOB M TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMmHOe BiMsHUE YacTel
Pa3BUBAIOIIETOCS 3apo/Ibliia (3MOpHOHATBFHAS MHIYKIINSA). 3aKJIaAKa TUIaHa CTPOCHUS )KUBOTHOTO
KaK pe3yJbTaT UepPapXUUECKUX B3aUMOJCUCTBUI reHOB. BiusiHue Ha SMOpHOHAIIBHOE Pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYKAIOIIEH CPeIbl.

Poct u pa3Butue >xuBOTHBIX. [locTamOpuonanbHblii mepuop. [Ipsmoe u Hempsimoe
pazButue. Pa3Butne ¢ MeTamMopdo3oM y OECIIO3BOHOYHBIX M IMO3BOHOYHBIX JKHBOTHBIX.
buonoruueckoe 3HaueHUE MPSIMOTO W HEMPSIMOTO Pa3BUTHSI, UX PACHPOCTPAHEHUE B MPUPOJIE.
Tunbel pocta XUBOTHBIX. @akTOpbl PETYJSLMUM POCTAa KUBOTHBIX U yenoBeka. Craguu
MOCTAMOPHUOHAIBHOTO PA3BUTHSL y KUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHUEe MPOLECCHI.

Pasmuoxkenue u pa3sutue pacrenuil. 'amerodur u cnopoput. Meito3 B )KU3HEHHOM LUKIIE
pacrenuii. OOpa3oBanue crop B mpoliecce Meio3a. 'amerorenes y pactenuii. OriogoTBOpeHue 1
pa3BUTHE PACTUTENIbHBIX OPraHW3MOB. J[BOWHOE OIUIOJOTBOPEHHE Y LIBETKOBBIX PACTEHHM.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHU3MBI PETYIISAIMNA OHTOTEHE3a Y PACTEHHH U )KUBOTHBIX.

JleMoHCTpanuu

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

Tabmunpel u cxembl: «BereraTuBHOEe pa3MHOKeHUE», «TUIBI OECTIONOro pPa3sMHOXKEHUS,
«Pa3MHOXeHHE XJIaMHIOMOHaAb», «Pa3MHOXkeHHe »HBrIeHbl», «Pa3MHOXEHHE TUApHIY,
«Meito3», «Xpomocombl», «['amerorenes3», «CTpoeHHE SHLEKIETKH U CIEPMaTO30Uaa,
«OCHOBHBIE CTaANHN OHTOreHe3ay, «[IpsMoe u Henpsimoe pa3BuTHEY, «Pa3BUTHE MAICKOTO KYKay,
«Pa3Butue capanumy, «Pa3Butue JATYIIKH», «/[BOMfHOE OIUIOAOTBOpEHHE Yy ILIBETKOBBIX
pactenuit»y, «CTpoeHUE CEMSIH OJHOJOJBHBIX M JIBYJIOJIBHBIX PacTEHUI», «KHU3HEHHBIN LUK
MOPCKOM KanycTbl», «KU3HEHHBIN UK MXay, « KU3HEHHBIN IIUKII MAOPOTHUKAY, <« KM3HEHHBIN
LUKJI COCHBI.

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIpenapaTsl SHIIEKJIETOK U CIIEpPMaTO30UI0B,
Mojienb «L{uKi pa3BUTHS JATYLIKNY.

Jladboparopnasi pabGora «/3yueHue CTPOECHHMS TIOJOBBIX KJIETOK HAa TOTOBBIX
MHUKpOIIpenaparax.

IIpakTnyeckasi padora «BrpisiBIeHHME NTPU3HAKOB CXOJCTBAa 3apOABIIICH MO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHnEe OpraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. 'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH U HI3MEHYMBOCTH OPraHN3MOB



Hcropust craHOBIEHUS M Pa3BUTHS TeHETUKH Kak Hayku. PaboTer I'. Menaens, I'. ne @pu3a,
T. Moprana. Ponb oredecTBeHHBIX yu€HBIX B pa3Butin renetuku. Padotst H. K. Konbiosa, H. 1.
Basunosa, A. H. benosepckoro, I'. /. Kapneuenko, 0. A. @ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHBIE
IEHbl, aJbTEPHATUBHBIC INPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3UIOTA,
reTepO3UroTa, YMCTas JIMHUS, TUOPUAbI, reHOTUN, (eHOoTHr. OCHOBHBIE METOJbI TE€HETHUKH:
rUOPUA0IOTHYECKHM, IUTOTOTUYECKHI1, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdemMoHcTpauMu

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®unumnuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuis! U cxeMbl: «MeTOoIbI TeHETUKIY, «CXEMBbI CKpEIBaHU.

JlabopaTopnasi pa6ora «/[po3oduia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemmupanue. [lepBoiii 3aKkoH MeH e — 3aK0H eTMHO00pa3us THOPUIOB
nepBoro nokojeHus. [IpaBuno nomuanpoBanus. Bropoit 3akoH MeHaens: — 3aKk0H pacllerieHus
npu3HakoB. lluTojormueckre OCHOBBI MOHOTHMOPUIHOTO CKpeUIMBaHUS. [ HIOTe3a YHMCTOTHI
ramer.

AHanuzupyrouiee  ckpemiuBaHue.  [IpoMexyTouHbIi  XapakTep — HaclleJJOBAHMUS.
Pacmensienue npu3HakoB IPU HETTOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHJens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. [{uTOIOrN4YecKrie OCHOBBI IUTHOPUIHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHoe Hacae10BaHNE
T€HOB, HAapYIIEHNUE CLEIUICHNUS MEXAy F'eHaMu. XpOMOCOMHas TEOpHsI HaCJIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS IoJa. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CHEIJIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE IECHCTBHE TIE€HA.
MHoxecTBEHHBIH ayulenu3M. B3anMmoneicTBue HeaUIeNbHBIX T'e€HOB. KOMIIIIEMEHTapHOCTS.
Onucras. [Tonmumepus.

['eHeTMYECKUIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3HOTIOTHUECKUX TPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (YyHKIMN. ['eHeTHUecKne MeXaHU3Mbl
cUMOMOTreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — Mapa3suT» U «XO35MH — MUKPOOHOMY.
['eHeTnyeckue acmeKThl KOHTPOJIS M U3MEHEHUS! HACJIEICTBEHHOW MH(QOpPMAIMK B MOKOJIEHUAX
KJIETOK U OPraHU3MOB.

JleMoHCTpanun

IToptpetsr: I'. Menaens, T. Mopras.

Tabmuner u cxemsl: «llepBblif U BTopoil 3akoHbl Mennens», «Tperuit 3akon Menaens»,
«AHanu3upyollee ckpeuuBauey, «HenoiaHoe nomuHupoBanuey, «CLerieHHOe Haclel0BaHHe
NPU3HAKOB y Apo3oduisy, «I'enernka nona», «Kapuotun yenoseka», «KaproTun qpo30Qpuis»,
«Kapuotun nuiis», «MHOKECTBEHHBIN ajienn3My», «B3anuMoaeiicTBre reHoBY.

OOGopynoBaHue: MOJENb JJIS TEMOHCTPAIIMU 3aKOHOB €IMHOO00pa3us THOPUIIOB TIEPBOTO
MOKOJIEHUS] W PACIIECIVICHUS NMPU3HAKOB, MOJENb JUIsl JEMOHCTPALMM 3aKOHA HE3aBUCHMOIO
HacJIEOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALIMH CLEIUIEHHOTO HACJIEI0BaHUs [IPU3HAKOB,
CBETOBOI MUKPOCKOI, MUKpompemnapar: «Jpo3opunay.



IIpakTuyeckasi padora «/3ydeHue pe3yabTaTOB MOHOTHOPUIAHOTO CKPEUTUBAHUS Y
JIPO30(OUITBD».

IIpakTnyeckas paGora «M3ydeHue pe3yapbTaTOB AUTMOPUIHOTO CKPEIIMBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopelictBie reHotuna u cpeabl npu (GopmMupoBaHuH (eHoTHNna. V3MEeHYMBOCTH
Ipu3HAakoB. KauecTBEHHbIE W KOJNWYECTBEHHBIE  IIPU3HAKUM. Buapl  W3MEHYUBOCTHU:
HEHACJIEJCTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHas U3MEHUYUBOCTb. Ponb cpeabl B GopMUpPOBaHUM MOIUGMUKAIMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuannoHHbl psii M BapuanmoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHUBOCTH.

['enotunuueckass u3MeHUYUBOCThb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bunbl
TeHOTUITUYECKON N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHass ©13MEHUYMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOM
U3MEHYMBOCTU. POJIb KOMOMHATHBHOW M3MEHYMBOCTH B CO3JJAHUU T€HETHUECKOTO pa3Ho00pa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanonHass W3MEHYMBOCTb. BHIBI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHblE W UHAYLUPOBAaHHbIE MyTalMH. SnepHble W LUTOIIA3MAaTUYECKUE MYTalUU.
Comaruueckre W MOJOBble MyTauuu. [IpUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHbl U HX
BIIMSIHHE HA OpPraHU3Mbl. 3AKOHOMEPHOCTHM MYTALMOHHOTO Mpouecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctd (H.M. BaBunoB). BHesnepHas W3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu u
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JleMoHCTpan U

IToptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuupel 1 cxembl: «Buasl n3MeHUuBOCTH», «Moau(UKAIMOHHAsS W3MEHUYUBOCTbHY,
«KoMmOuHaTHBHAS H3MEHUYUBOCThY, «Meio3y», «OmnoaoTBopenuey, «I eHernueckue 3a001eBaHms
yesnoBekay, «Buasl myraruin.

O6opynoBaHue: *uBble U repOapHble 3K3EMIULSIPbl KOMHATHBIX PpAacTeHHM, PHUCYHKHU
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «McciemoBaHuE 3aKOHOMEPHOCTEH  MOAMU(DUKAIIMOHHOMA
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psAJia U BapUAIMOHHOW KPUBOMY.

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpENapaTax)».

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBexka. MexayHapogHasi MporpaMma HUCCIEJIOBAHMS TE€HOMa YEJIOBEKa.
MeTtoapl n3y4eHUs] TeHETUKU YellOBEeKa: TeHealornYecKuid, OJIM3HEOBbIN, IUTOrC€HETHUECKUH,
MONYJIALMOHHO-CTATUCTUYECKUHM, MOJIEKYJIsIpHO-TeHeTHnYecKnii. COBpPEMEHHOE OIpenesiCHNe
TE€HOTHIIA: TIOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHcie ¢ momombko ITIP-
ananmu3a. HacnencrBennsle 3a00s1eBaHus 4eI0BeKa. | eHHbIE M XpOMOCOMHBIE OOJIE3HH YelIOBEKa.
Bonesnu ¢ HaciencTBEHHOM NpPeapacoyoKEHHOCTbIO. 3HAYEHUE MEAMIMHCKONW TI'E€HETHKH B
NPEIOTBPALICHUH M JICYEHUU TeHETUYECKUX 3a00JieBaHUI dYenoBeka. MeauKo-TeHEeTH4YecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETHYECKOro Ipy3a». DTHUECKUE ACTIEKTHI
WCCJICIOBAHM B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.



['enernyeckue (HakTOpbl MOBBIIMIEHHON YYyBCTBUTENIBHOCTH 4YelIOBEKa K (PU3NYECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKpYKarouleil cpenpl. I'eHeTmueckas IpenpacrnoiokeHHOCTh
YeJI0BEKA K ATOJIOTUSIM.

JdemMoHCTpauMu

Tabmuupl u cxembl: «Kapuorun udenoBekay, «MeToAbl U3ydeHHs] TE€HETUKHU UYEIOBEKay,
«["enernueckue 3a0601€BaHUS YCTOBEKA.

IIpakTuyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOIN.

Tema 15. Cesiekniusi OpraHu3MoB

JloMecTukanusi U CeJeKUus. 3apOoXKICHHUE CelEKIUU W JoMecThkanuu. Yuenwe H. U.
Bagunosa o LleHTpax mpouCcXO0XACHUSI 1 MHOT000pa3us KyJbTYpHBIX pacTeHuil. Ponb cenexkuun
B CO3JJaHUH COPTOB PACTEHUI ¥ OPOJI KUBOTHBIX. COPT, MOPOJa, IITaAMM. 3aKOH TOMOJIOTMYECKUX
psAnoB B HacineACTBeHHOM m3meHunBocth H. M. BaBuiioBa, ero 3HaueHue AJisi CENEKLUHUOHHOMN
paboTHI.

MeTtobl ceneKIMOHHOM paboThl. MicKyccTBEHHBIN OTOOP: MAacCOBBIN U MHIMBUyaIbHBIM.
Oranbl KOMOWHAIIMOHHON CeJIeKIHH. VIcTbITaHne MPOU3BOAUTENCH MO MOTOMCTBY. OTOOp 10
TEHOTHUITY C MOMOIIBIO OIIEHKU (DEHOTHIIa TOTOMCTBA U OTOOP IO T'EHOTHUITY C MIOMOIIBIO aHAJIN3a
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboTel. PanguanvoHHBIN 1
XUMHYECKHH MyTareHe3 KaK MCTOYHHUK MYTalud y KyJbTYpPHBIX (OpPM OpraHM3MOB.
Hcnonp30BaHre TeHOMHOTO PeJaKTUPOBAHUS U MeTO10B pekoMOnHaHTHBIX JIHK ans nomyyenus
MCXOJHOI0 MaTepuaa Jilsl CEJIEKIINH.

[Tonyuenne mnonumionnoB. BuyTpuBumoBas rubpunuzanus. baU3KOpoACTBEHHOE
CKpeliyBaHue, Wik UHOpuauHT. HepoacTBeHHOE CKpeliyBaHue, Win ayrOpuauHr. ['etepo3uc u
ero mnpuuuHbl. lMcmonb3oBanue rereposuca B cenekiuu. OtnanéHHas TuUOpuAM3aLUAL.
[Tpeononenue Oecraogusi MEXBHUAOBBIX THOpUAOB. JIOCTM)KEHUS CENeKLUM pacTeHUud u
KUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHue U HU3y4YEHHE T€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHH M MX JIHUKHX
poauueil A co3/1aHusl HOBBIX COPTOB M TMOPUIOB CENIbCKOXO3HCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMEEHHbIX U NPOMbLCI0BbIX
HCUBOMMHBIX 8 YENAX YIIYUULeHUs CYUeCMBYIOUWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosblX uoetl U
NePCneKmueHbIX MEeXHONO2UL.

JleMoOHCTpanun

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsanenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubl 1 cxembl: «L{eHTpbl TPOMCXOXKAECHUS U MHOTO0Opa3usi KyJIbTYPHBIX pacTeHHi»,
«3aKOH TOMOJIOTMYECKHX pSAJOB B HACJIEACTBEHHOW H3MEHYMBOCTH», «METOIBI CEIEKIUN»,
«OTtnanénnas rudpuan3anus», «KMytarenes».

Jladoparopnasi pa6ora «/3ydeHne COpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIITHUX
JKUBOTHBIX.

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUII.

IpakTnyeckas padora «[IpuBuBKa pacTCHHII».

Ikekypeusi «OCHOBHbIE METOJABI M JIOCTHXKEHHUS CEJEKIIMH PAaCTeHH U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAaHLUIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATEbHBIA Y4acTOK, B TEIUIMYHOE
XO035ICTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA WIM HAYYHOTO IIEHTPA)».

Tema 16. BuoTeXHOJIOTHA U CHHTeTHYECKAasi OHOJIOT U



OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTHMH, — KIJIETOYHBIE M TKAHEBBIE KYJIbTYPHI,
MHUKPOOPTaHU3MBI, HUX XapakTepucTHKa. TpanunuoHHas OWOTEXHOJIOTHS: XJeOomeueHue,
MOJIy4eHHE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOAEINEe. Mukpoouonornueckuii cuare3. OObeKThI
MUKpoOurosornyeckux TexHosoruii. [I[pousBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.

Co3naHue  TEXHOJIOTMM W MHCTPYMEHTOB  LEJICHANpPABICHHOTO  W3MEHEHUs U
KOHCTPYMPOBAHHUsI T€HOMOB C LIEJIBIO IOJyYE€HUsI OPTaHU3MOB M UX KOMIIOHEHTOB, COJEP KAIIUX
HE BCTpEYAIOIINECs B MPUPOJIe OMOCUHTETHYECKHUE MTyTH.

Kinerounas nHxeHepus. MeTonpl KynbTyphl KJIE€TOK M TKaHEH pPacTeHUN MU >KUBOTHBIX.
Kpuobanku. Comartnueckas ruOpuau3zanus M coMaTH4eckuil smOpuorenes. Mcmonb3oBaHue
TaliOUJI0B B CEIEKUUU DPACTeHUH. [lonyuenue MOHOKIOHANbHbIX anmumen. Fcnonvsoeanue
MOHOKIOHANIbHBIX U NONUKIOHALHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHCTpyKIUS SIMIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. MeTO/1 TpaHCIUIAHTALINHU SIIEP KIIETOK.
Texnonoeuu  0300posnenus,  KyIbMUSBUPOBAHUS U  MUKDOKIOHAILHOZO — DPASMHONCEHUS.
CeNbCKOXO3AUCTNEEHHBIX KYIbIYD.

XpOMOCOMHAs1 M T'€HHast MHXkeHepus. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYHMPOBaHHUE
pexombunanTHeix JIHK. Co3z0anue mpanceennvix opeanuzmos. JIOCTHKEHHUSI U TEPCIEKTUBBI
XPOMOCOMHOM W TEHHOM HWHXEHEpUU. ODKOJIOTUYECKHE M OSTHYECKHE MpoOJieMbl TeHHOU
WHKEHEPUH.

Menumuackue onorexnonorun. [loctreHomuas mudposas meaunuaa. [TIP-muaraocTuka.
MeTabo0MHBIN aHANN3, TEHOLIEHTPUYECKUN aHAIU3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
€ro 3/10poBbs. Mcnonap30BaHne CTBOJIOBBIX KJIeTOK. TapreTHas Tepamnus paka. 3D-Ononnxenepus
JUIsl pa3paboTKH (PyHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOIHH, CO3/IaHUS KOMITJIEKCHBIX
TKaHEeW COYEeTaHWEM TEXHOJOTUI TPEXMEPHOro OMONPUHTHHIA U ckadoiIuHTa A pelieHus
3a/1a4 NepCOHAIN3UPOBAHHON MEINULIUHBL.

Co3naHue BEKTOPHBIX BaKIMH C LEJIbI0 OOECIedeHHss KOMOMHUPOBAHHOM 3aIllUTHI OT
Bo30Oynuteneit OPBU, ycTanoBieHne MOJEKyJIspHBIX MeXaHU3MOB (yHKunoHupoBaHus PHK-
COJIEp’KalllNX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHNUs YETIOBEKA U )KUBOTHBIX.

JleMoHCTpanuu

Tabmuubt u  cxemsl: «/cnonb3oBaHME  MHUKPOOPTraHM3MOB B IPOMBIIIICHHOM
IIPOU3BOJACTBEY, «KileTouHass nHKeHepHs», «I eHHass HHKEHEepUsD».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «lloayuyeHne MOJTOYHOKHUCIBIX TPOAYKTOBY.

IKCeKypeusi «bHOTEXHOIOTNs — BayKHEHNIIAs MPOU3BOAUTENBHASI CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHHUSA TPOI'PAMMBI 110 BUOJIOTI'MA
HA YPOBHE CPEJJTHEI'O OBILIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYAIOIIUMUCS
pOTpaMM CpeAHEro o0IIero 00pa3oBaHus: JUYHOCTHBIE, METAPEAMETHBIC U PEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX Pe3yJIbTaTOB OCBOCHHS MPOTPaMMBbl 110 OHMOJIOTMH BbIIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOIPEAENICHUIO,
Hanuyue momueayuyu K OOYUEHUIO OWOJIOTUM, yeleHanpaeiennoe paszeumiue BHYTPEHHHUX
yOeXAeHUI JIMYHOCTU Ha OCHOBE KJIIOUYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJMLUN pa3BUTUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMDb OOYUYAIOIIUXCS PYKOBOJACTBOBATHCSA B
CBOCM  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTaHOBKAMH, TPUCYLHIUMH  CHUCTEME
Ouosoruueckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS  DKOJIOTMUECKOH  KYJIbTYpBI,
CcnocobHoCmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbI 110 OMOJIOTHH JOCTHUTAIOTCSA B €IMHCTBE
yueOHOWM M BOCIUTATENbHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMU U J1yXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOuiecTBe MpaBUJIaMM U HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IpoIeccaM CaMOIIO3HaHUS,
CaMOBOCIIUTaHUS U CaMOPAa3BUTHsI, Pa3BUTHS BHYTPEHHEN NO3ULMM JIMYHOCTH, NATPUOTH3MA U
YBa)XXCHHsI K 3aKOHY M IPaBOIOPSIKY, YEJIOBEKY TPyJda U CTApIIEMY IOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIE€QUI0O W  TpaJulusaM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKarollen cpene.

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS y4eOHOTo npenMeTa «buonaorus» TOMKHBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAlUil, MO3UTHUBHBIX BHYTPEHHUX
yOeXAeHUH, COOTBETCTBYIOUIMX TPAAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOro  0oOIIecTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATEIBHOMN IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  OO0ydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOr0 00IIeCTBa;

OCO3HAaHHME CBOMX KOHCTHUTYIIMOHHBIX NIpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOM NIE€ATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IM03HABATENbHbIX 33/1a4, BHITOJTHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpeNeNiATh COOCTBEHHYIO IO3MILHMIO IO OTHOUICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHME YUYUThIBAaTh B CBOMX JEMCTBHUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aUMO/ICHCTBUSA JIIOJIEH C pa3HBIMU YOSKICHUAMH, KYIbTYPHBIMU IIEHHOCTSIMU U COLUAIbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3aJa4, YBAXXUTEJIBHOTO OTHOLICHUS K MHEHHIO
OTIIOHEHTOB MPU 00CYXIEHUU CIIOPHBIX BOIIPOCOB OHOIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU E€ATEIbHOCTH;



2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepe]] PoIMHOMN, ropmocTu 3a CBOW Kpal, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIEIUIO U TAMATHUKAM PUPOJIbI, JOCTHKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTH OIEHUBATH BKJIAJl POCCHICKUX YUEHBIX B CTAHOBIICHUE U Pa3BUTHE OMOJIOTHH,
MOHMMAHUSA 3HAuYeHUsT OWOJOTMM B IO3HAHWU 3aKOHOB TNPUPOJBI, B KU3HU YeIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIC PEIICHHS], OPUCHTUPYSICh HA
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJMUTEIISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSTHUS LIEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOUas 3CTETUKY ObITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MOHUMaHNE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMJICHUE MPOSBIATH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOIUOHAIBLHOIO 0J1AroNoJyYns:

MOHMMAaHWE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (3J0pOBOE MUTAHUE,
COOIOZICHHE TUTUEHHUYECKUX TMPaBWJI M HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHSITHI U OTIbIXA,
perynsipHasi (u3udecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (pU3HUYECKOMY U TICHXUIECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYaIUsX, YIPOXKAIOIIUX 3JOPOBbIO U KU3HU JIIOACH;

OCO3HAHUWE TIOCJIEICTBHN M HENMPHUSATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Yy, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYA0T00ueE;

TOTOBHOCTb K aKTUBHOM JIEATEIHFHOCTH TEXHOJIOTHYECKON M COIMAILHOM HAIPABICHHOCTH,
CITOCOOHOCTH UHUITUUPOBATh, INIAHUPOBATH U CAMOCTOSTEIHLHO BBIMTOIHATH TAKYIO JESTEIHHOCTD;

MHTEpEC K pa3muyHbiM chepam mpodeccHoHATBLHON AESITeNTbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHEIH BBIOOp Oyaymieii mpodeccun U peaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC MIAHBL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUIO U CaMOOOPa30BaHMUIO HA MPOTSHKCHUH BCEH
KU3HY;

7) 3K0JIOTMYECKOT0 BOCTIUTAHUS:

HKOJIOTMUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIIECTBOBAHUS;



MOBBILICHHE YPOBHSI SKOJOTHYECKOW KYyJIbTYpHl: MPHOOpETEHHE ONbITa IUIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEICTBUN SISl OKPYKAIOLIEH Cpe/ibl;

OCO3HaHHUE TTI00aTBHOr0 XapaKTepa 3KOJOTHIECKUX MPOOJIeM U IyTel MX PelieHUS;

CIIOCOOHOCTH MCMOJBb30BaTh MpUoOpeTaeMble MPU W3YYEHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHUU MNPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHUEM (COOII0IeHUE
MpaBUJI MOBEICHUS B IMPHUPOJIC, HANPABJICHHBIX HAa COXPAHEHHE PABHOBECHUSI B JKOCHUCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEINpUATHE NEWCTBUI, NMPUHOCIIIMX BpEI OKpYKAaroLIEH NPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUECKUE IMOCIEACTBUS MPEITPUHUMAEMbIX
JIEUCTBUN U NIPEJOTBPALLATD UX;

HaJU4Me Pa3BUTOTO HKOJOTHYECKOTO MBINIJIEHUS, SKOJOTUYECKON KYIbTYPhI, OIBITA
JEATEIbHOCTH  SKOJOTUYECKOW HANpaBIEHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMH B
MIO3HABATEJIbHOW, KOMMYHMKAaTUBHOW M COLMAIbHOM IpaKTUKE, TOTOBHOCTHM K YYAacTHIO B
MPAKTUYECKOM IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs HAyKM M  OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JAMalore KyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MTOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE S3BIKOBOM M UATATEIHCKON KYJIBTYPhI KaK CPEJICTBA B3AUMOICHCTBHS
MEXIY JI0JIbMU U ITO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUONOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
palMoOHAIBFHOTO HAYYHOTO MBIIIUICHUSI, CO3JIJAHUHU IIEJIOCTHOTO MPEICTABIIEHUs 00 OKPYXKaIOIEeM
MHpE Kak O €IWHCTBE TNPHUPOABI, YETOBEKa W OOIIeCTBA, B TMMO3HAHUH MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHnuH MpoodiIeM COXpaHeHUs! TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTMH AJII COBPEMEHHOW IHMBWIIM3AIMU: OOECTIeUeHHs
HOBOTO YPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHHE MEPCIEKTHUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemiaTh pecypcHbI€ MpOOJIeMbl Pa3BUTHSI YETIOBEYECTBA, TTOMCKA MYyTEeH BHIXOJA U3 TJIOOAIBHBIX
HKOJIOTMUYECKUX MPOOJIeM U o0ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAITMOHATILHOMY
MCIIOJIb30BAHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OMOJIOTMYECKUX 3HAHUU B IEJIAX TMOBBIMICHHS 00IIen
KYJIbTypbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM 4YacTh (DYHKIIMOHAIBHON
TPaMOTHOCTH O0ydarouuxcs, GopMUpyeMoil mpu N3yudeHUH OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB MO3HAHUS, MCHOJb3yEMbIX B €CTECTBEHHBIX HayKax,
CITOCOOHOCTH HWCTOJIb30BaTh TMOJydyaeMble 3HAaHUS [UIS aHAW3a W OOBSICHEHHUS SBICHUUN
OKPY’KaIOIIer0 MHUpa M TMPOUCXOANMX B HEM HM3MEHEHMH, yMEHHE Jenarh OOOCHOBAaHHBIC
3aKJTIOYCHHUS HA OCHOBE HAy4HbIX (DAaKTOB W HMMEIOIIMXCS JAaHHBIX C MEJbI0 TONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTh CaMOCTOSITEIPHO MCIOJb30BaTh OHOJIOTHYECKHUE 3HAHUS IS PEIICHUS
po0JIeM B pealIbHBIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHUE IIEHHOCTH HAy4YHOW JEeATEIbHOCTH, TOTOBHOCTb OCYLIECTBISTH MPOCKTHYIO U
MCCIEI0BATENBCKYIO ICSITENbHOCTh UHIMBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUN IO OHOJOTUU B COOTBETCTBHUH C JKU3HEHHBIMU
NOTPeOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATHI



MeranpeaMeTHbIe pe3yNbTaThl OCBOCHHUs y4eOHOro mpeamera «bHOJOTHsS» BKIIOYAIOT:
3HaUMMBIC IS  (OPMHpPOBAHUS MHPOBO33PEHUS  OOYYAIOMIMXCS  MEXKIUCIUTUTHHAPHBIC
(MeXTpeaMeTHbIE) O0IeHAyYHbIE TIOHITHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crienpruKy METOJIOB IMO3HAHUS, UCIIOIh3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHbIM (aKT, MPUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICJIOBaHHEe, HAOIIOJIECHUE, W3MEPEHUE, SKCIICPUMEHT WM JPYTHE); YHHUBEPCAIbHBIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISATHBHBIC), 00CCIICUMBAIONINE
dbopmupoBanre (HYHKIUOHATBLHON T'PAaMOTHOCTH M COIMAIbHOM KOMIIETCHIIMH OO YYalOIIUXCS;
CIIOCOOHOCTB 00yJaromuxcst HCII0IL30BaTh OCBOCHHEIC MEXIUCIUIIITMHAPHBIE,
MHUPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCATbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COIMAIbHOM MPAKTHKE.

B pesynbrare wusyuyeHuss OHOJIOTMM HA YpPOBHE CpeIHEro ooOmero oOpa3oBaHUA Y
oOygaromerocss Oyayr copMupoBaHBI MO3HABATEILHBIC YHUBEPCAIBHBIC yUeOHBIC JEHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAJIbHBIC YYCOHBIC JICHCTBHUS, PETYIATUBHBIC YHUBEPCAIbHBIC
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIBHOCTD.

MetanpeameTHble pe3ylbTaThl OCBOSHHS MPOrpaMMBI CPETHEro o0Iero oOpa3oBaHUA
JIOJKHBI OTPaXkaTh:

OByaieHUe YHHBEPCAJBLHBIMH Y4eOHBIMH NO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOSITENNbHO (POPMYIMpPOBaTh M aKTyalU3UpPOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIH30BaTh TPH OCBOECHUH 3HAHUN MTPUEMBI JJOTHYECKOTO MBIIICHUS (aHAIN3a, CHHTE3a,
CpaBHEHHMsS, KiacCU(pUKalUU, OOOOIIEHUS), PACKPBIBATh CMBICI OHMOJOTHYECKUX TOHATUH
(BBIIENATH UX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH IMOHSATUSIMU);

OTIPENIETIATh 1LIEeNN JEeATEeTbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX JTOCTHKEHUS,
COOTHOCHUTD PE3YJIBTATHI ACATEIHHOCTH C TOCTABICHHBIMH IIEJISIMHU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUN KUBOU
MIPUPOIBL;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHAYKTUBHBIC, 1€ TyKTUBHBIC, 10 AHAJIOTHH ), BBISIBIISITH
3aKOHOMEPHOCTH U MPOTHUBOPEUHUSI B paCCMAaTPUBAEMBIX SBJICHHSIX, (JOPMYJIUPOBATH BHIBOJBI U
3aKJII0YCHUS;

MPUMEHSATh CXEMHO-MO/IEIbHBIE CPEACTBA AJIA MPEJACTaBICHUSI CYIIECTBEHHBIX CBA3EH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTHBOPEUYM PA3HOTO POJa,
BBISIBIICHHBIX B PAa3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHHsS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTh, OLEHMBATH COOTBETCTBUE PE3YJIHTATOB LEJSM,
OIICHUBATh PUCKH MOCIIECICTBHUI IS TEIHLHOCTH;

KOOPJMHUPOBATh W BBINOJHATH PAbOTy B YCIOBUAX PEATHHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHHH KU3HEHHBIX TPOOIIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BIIQJICTh HABBIKAMHU Y4€OHO-HCCIICIOBATEIHLCKON M MPOCKTHOM NEATEeIbHOCTH, HaBBIKAMHU
pazpemieHusi mpobIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIHLHOMY IOMCKY METOJIOB
pELIeHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3IMYHbIX METOJIOB TO3HAHUS;



UCIOJIb30BaTh PAa3JIMYHble BUIBl ACATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMA, €ro
UHTEpIpEeTaln, NPeoOpa3OBaHUIO U MPUMEHEHHIO B YYEOHBIX CUTYAIHsX, B TOM YHWCIE TpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(GopMHpOBaTh HAYYHBIA THUIl MBIIUICHHS, BIAJECTh HAYYHOW TEPMHHOJIOTHUEH, KIIOYEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOpa30BaTENbHOW NEATEIBHOCTU U
KU3HEHHBIX CHUTYaLUsX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIaTh
TUIIOTE3Y €€ PELIeHUs, HAXOUTh apryMEHTHI JUIs 10Ka3aTelIbCTBA CBOMX YTBEPXKIECHUI, 3a71aBaTh
napaMeTpsl U KPUTEPUU PELICHHUS;

AHAJIM3UPOBATH MOJTYYEHHBIE B X0/I€ PEIICHMS 3a/1a4M PE3YJIbTaThl, KPUTUUECKU OLIEHUBAThH
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYIIIECTBIISATh LEJICHAIIPABJICHHBIM MOUCK NEpEeHOoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

yMeTh IEpEeHOCUTb 3HAHWA B  IIO3HABATEJIIbBHYID M  IPAKTUYECKYI0  00JIacTH
KHU3HENIEeATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTHHAJIbHbIE MOJXOAbl U PELICHHs, CTaBUTh
npoOJIeMbl U 3aJ]auu, OMyCKAIOIUE aJbTePHATUBHbIE PELICHHUS.

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBATLCS B PA3IUYHBIX MCTOYHMKAaX HMH(OpManuu (TeKcTe yueOHOro mocoOus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTUYECKUX CIIOBApsSX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
06a3ax naHHbIX, B VIHTepHeTe), aHATM3UPOBaThb WHGOPMALMIO PA3IMYHBIX BUAOB U (opm
IIPEJICTaBJICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3ampochl W NPUMEHATh pa3jMyHblE METOAbl IpPU IOHCKE M OTOOpe
Ouosiornueckoi MHpopMaluu, He0OXOAMUMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3IUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy MpeACTaBIeHUS OHOIOrHYECKON
uH(popMaluu (cxemsl, rpaduKH, JUarpaMmbl, TAOIUIIbI, PUCYHKH U IPYTroe);

UCMOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpeACTBa IMpH paboTe ¢ OHOIOTHYECKOMH
uHpopMaLrel: TPUMEHIATh XUMHUYECKHe, (U3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmyrel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISTHOCTH;

BJaJETh HABBIKAMU PpACHO3HABAHUS M 3alIMThl WHGpOpMaNUU, HH(OPMAIIMOHHON
0€3011aCHOCTH JTUYHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMH el CTBUAIMM:

1) obenne:

OCYILECTBIISATh KOMMYHHKAIIUK BO BceX cepax >KU3HU, aKTHBHO Y4aCTBOBATh B JTUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXKIaeMoOil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXKJIEHUS OTHOCHUTENIBHO BBINIOJHEHUs IIpeJylaraéMoi 3ajadd, Y4UTBhIBATH WHTEPECHl U
COIVIACOBAHHOCTB MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOra WM JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOILICHMS, MOHUMATh 3HAUYEHUE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(IUKTHI U
BECTH [1€PErOBOPHI;



BJIQJIETh PA3IMYHBIMU CIOcOOaMU OOIIEHUS M B3aUMOJCIHCTBHS, MOHUMATh HaMepeHUs
JIPYTruX JIOACH, IPOSIBIATh YBAKUTEIHHOE OTHOLICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyITHpOBaTH CBOU BO3PAKECHUS;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

IIOHMMATh M MCIOJIb30BaTh MPEMMYIIECTBA KOMAaHAHON M MHIMBUIYaJbHOU pabOTHI IIpH
pelieHnr OMOJIOrHYecKol MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS NP pelIeHUH yueOHOM 3a/1auH;

BbIOMpaTh TEMATUKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN KaKOr'0 4JIeHA KOJUIEKTUBA;

MPUHUMATh LEJIU COBMECTHON JESTEIbHOCTH, OpPraHUW30BBIBATH M KOOPAMHUPOBATH
JIEMCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUM, pACTIPEAEIISAThH POJIA C Y4ETOM MHEHUN
YYaCTHHKOB, 00CYK/IaTh pe3ybTaThl COBMECTHOU PabOTHI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa U KaXJ0r0 yYaCTHHKA KOMaH/bl B OOLIUI pe3ysbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HJIEU C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYILECTBJISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATUBHBIM.

OsgJ1aieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIECHUS NpoOJeM M HUX pelIeHHs B
KU3HEHHBIX M YUE€OHBIX CUTYalUsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEIeBbIE U CMBICIOBbIE YCTAHOBKH B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K KMBOW MPHUPOJE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHMPOBaTH COOCTBEHHBIE 33Jayll B 00pa30BaTEIbHOM JEATENBHOCTH H
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TIPOSIBICHUIO IIIMPOKOM PYIUIIMH B Pa3HBIX 00JACTAX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B AESTEIBHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
U MBICITUTENIBHBIX MPOILIECCOB, UX PE3YIbTATOB U OCHOBAHMM, MCIOIb30BaTh IPUEMBI pediiekcuu
JUISL OLIGHKU CUTYalllH, BHIOOPA BEPHOTO PEIICHMS;

YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELICHNUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI PYTUX IPU aHAIU3€ PE3YNIbTATOB JIEATEIbHOCTH;



3) npuHsATHE Ce0s U APYTUX:

NPUHUMATD ce0s, TOHUMAast CBOM HEJIOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB JAEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH IPYTOro YeIoBeKa.
INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3yabTaThl OCBOEHHS coiepxaHus yueOHoro mpeamera «buoiorus» Ha
yriyOoJIEHHOM YPOBHE OPMEHTHPOBAHBI Ha o0ecriedeHre MpoPUIbHOTO 00yIeHHS 00y4YaromnuXCs
6uonornu. OHYM BKITIOYAIOT: CienU(UIecKre It OMOJIOTUY HAayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI
JEMCTBUI 1O OCBOCHHUIO, HHTEPIPETAU U MPEoOPa30BAHUIO 3HAHUH, BUIIBI ESTEIHHOCTH 1O
MOJIYYEHUIO HOBBIX 3HAHMM M MX MPUMEHEHHUIO B PA3NMYHBIX YYEOHBIX, a TAKXKE B pealbHBIX
JKU3HEHHBIX cUTyalusax. [IpenMeTHbie pe3ynbTaThl IPEICTaBICHBI IO TOAaM U3yUYCHHUS.

[TpenmMeTHbIE pe3ynbTaThl OCBOEHUS YueOHOTo npenmMera «buonorus» B 10 knacce 10IAKHbBI
OTpaxkaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(bopMUPOBaHNUU €CTECTBEHHO-HAYYHOUN KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOIBI M PELICHUH
po0JieM palMOHAIBHOTO MPUPOIOTIOIb30BAHHMS, O BKJIa/Ie POCCUNCKUX U 3apyO0eKHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH;

BJIQJICHUE CHCTEMOIl OMOJIOTMYECKHX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIOJArarollue
OuoNornyeckre TEPMHHBI U TMOHATUS (KHU3Hb, KJIETKA, OpraHU3M, MeTaboyM3M, rOMeocTas,
CaMOpEryJIsilits, CaMOBOCIIPOU3BEICHHUE, HACTIEICTBEHHOCTh, H3MEHUYNBOCTb, POCT U Pa3BHUTHE),
ouonornueckue Teopun (kimerounas Tteopusi 1. IlIBanna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenns (H. 1. BaBunoBa — o meHtpax
MHOTr000pa3ust U MPOUCXOXKAEHHUS KYJIbTYPHBIX pacTeHUil), 3aKOHbI (€AMHOOOpPa3Hsi MOTOMKOB
NIEPBOTO MOKOJIEHMS], PACIIEIJIEHHUs], YACTOTHI FaMeT, HE3aBUCUMOro HaciaenoBanus . Mennens,
TOMOJIOTUYECKHX PSJOB B HaclencTBeHHOW wu3MeHunBoctu H. W. BaBwioBa), mpuUHIUIIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHME OCHOBHBIMH METO/IaMH HAY4HOT'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJIOIMYECKHX
UCCIIEIOBAaHMSX JKUBBIX O0OBEKTOB (OMHUCaHUE, U3MEpeHHe, Ha0Ir01eHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHbIE NMPHU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT U IYKAPHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM uucje OakTepuid, rpuOOB, pacTeHHI,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PaCTEHUM, )KMBOTHBIX, UEIIOBEKA,
IIPOLIECCOB KU3HEACITEIbHOCTH, POTEKAIOIINX B OpraHU3MaxX pacTEHUH, )KUBOTHBIX U YEJIOBEKA,
OMOJOTHYECKHUX IIPOILECCOB: 0OMEHa BellecTB (MeTab0IM3M), MPEBPAILEHUS] SHEPTUH, OpOKEHMUS,
aBTOTPO(HOIO U TeTePOTPO(HOTO TUIIOB MUTAHUS, POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, Me03a,
ramMeToreHesa, sMOpHoreHesa, OCTAMOPHOHAIIEHOTO pa3BUTHS, Pa3MHOXKEHH,
UH/IMBUYaJIbHOTO DPa3BUTHS OpraHu3Ma (OHTOT€He3a), B3aWMOJICHCTBHUS TEHOB, TeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OPraHOMAAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEH M UX QYHKUUSAMH, MKy OpraHaMy U CUCTEMaMH OPTraHOB Y
pacTeHHi, >KUBOTHBIX M 4eJOBEKa M HX (QYHKUUAMH, MEXKIY CHUCTEMaMH OpPraHoOB M HX
GyHKIUSAME, MEXAY JTanaMd OoOMeHa BEIIeCTB, dTalaMH KJIETOYHOTO LMKJIA U >KU3HEHHBIX
IUKJIOB OPraHM3MOB, J3TallaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamMu cpeabl OOUTAHHUS;



YMEHHE BBISIBISTh OTIUYMUTEIbHBbIE NMPU3HAKHU JKUBBIX CHUCTEM, B TOM 4YHCIE pacTEHUH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOIINE apPTyMEHTHI, OMOJIOTHYECKYIO TEPMHUHOJIOTHIO U
CUMBOJIMKY JJIsl JOKa3aTelIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUYECKUX IPYIIIL,

YMEHHE peliaTh OMOJIOTHUECKHE 3a/Ja4l, BBIABIATH IPUUNHHO-CIIEICTBEHHBIE CBSI3U MEXTY
UCCJICTyeMbIMU OMOJIOTUYECKUMU TPOLIECCAMHU U SIBJICHHUSIMH, JIeTIaTh BBHIBOJBI W MPOTHO3BI Ha
OCHOBaHHUU TMOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOpPAaTOpHbIE U IpaKTHUecKue paboThl, coOII0aTh MpaBuia MpU
paboTe ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, TPOBEPSITh HUX OKCIECPHUMEHTAIbHBIMUA CpPEICTBAMH,
bopMyIupys 1eTb UCCIEA0BaHMS, aHAIM3UPOBATH MOJYUYECHHBIE PE3YJIbTATHI U JIeJIaTh BHIBOIBI,

YMEHHE y4acTBOBAaTh B y4eOHO-HMCCIIEIOBATENbCKOM paboTe 1Mo OMONIOTHH, HKOJIOTHU H
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAy4YHBIX OOIIECTB, U MYOJIWYHO MPEACTABIATH
MOJTyYEHHBIC PE3YJbTAThI HA YICHUYCCKUX KOHPEPEHITUSX;

YMCHHE OIICHUBATH THYCCKHUE aCTICKThI COBPEMEHHBIX MCCIIEIOBAHUN B 00JIACTH OHMOJIOTUH
U MEIUIUHBI (KJIOHHUPOBAaHHE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAMpaBICHHOE H3MEHEHHUE
TeHOMa U CO3/IaHue TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOp OYAyIIeH MpopecCHOHATBHON IEITEILHOCTH B
obnactu OMOJIOTHH, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEIIbCKOTO XO35HCTBA, MTUIIEBON
MPOMBINIJICHHOCTH, YIITyOJISITh TO3HABATENbHBII HHTEPEC, HAIIPaBICHHBIN Ha OCO3HAHHBINM BHIOOD
COOTBETCTBYIOIIEH MpodecCHu U MPOAOIKEeHNEe OMOIOTHYECKOT0 00pa30BaHusl B OPraHU3alUAX
cpenHero npoheccuoHaIbHOTO U BBICIIETO 00pa30BaHUs.



TEMATHUYECKOE ITJNTAHUPOBAHHUE 10 KJIACC

Kouun4yecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3jae/ioB U TeM uudposbie
Ne n/m P Konrtpoannbie Ilpakruueckue (wipp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 B KaK 1 bubmmoreka [JOK
HOTOTHA Kax Hayka https://m.edsoo.ru/863ea20e
bubnnorexa LIOK
2 KUBBIC CHCTEMBI 1 HX H3YHeHHE 2 ! https://m.edsoo.ru/863ea20e
bubnmnoreka IJOK
3 buoorns kietki 2 05 https://m.edsoo.ru/863ea20e
bubnmnoreka IJOK
4 XHUMHUYECKash OpraHu3anys KIETKU 10 0,5 1 https://m.edsoo.ru/863ea20e
bubmunoreka LIOK
> CTpOCHHE 1 QYHKIHH KIeTKH 8 0.3 2 https://m.edsoo.ru/863ea20e
6 OOMeH BelecTB U NpeBpalleHHe YHEPTUU B 9 1 1 bubnunoreka [JOK
KJIETKE https://m.eds0o.ru/863ea20e
7 HacnencrBennas nungopmanus u 9 05 bubnaunoreka [JOK
peanu3zauus e€ B KIETKe ' https://m.edso0o.ru/863ea20e
. bubnuotexa [IOK
1
8 JKHSHCHHBIH LMK KICTKA 6 ! https://m.eds00.ru/863ea20e
butmmoreka [IOK
1 .
9 CrpoeHre ¥ QyHKIIMH OPraHU3MOB 17 1.5 https://m.eds0o.ru/863ea20e
bu6nmoreka IJOK
1 .
10 Pa3mHOXeHHME U pa3BUTHE OPraHU3MOB 8 1.5 https://m.edsoo.ru/863ea20e
11 I'eneTnka — HayKa 0 HACIEICTBEHHOCTHU U 2 05 bu6nmoreka IJOK
W3MEHYMBOCTH OPTaHNU3MOB ' https://m.edsoo.ru/863ea20e
bub OK
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 nomorexa 11

https://m.edsoo.ru/863ea20e
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butmmoreka [IOK

13 3aKOHOMEPHOCTH U3MCHYHBOCTH 6 1 https://m.edso0.ru/863ea20e

14 I'eneTuka yenoBeka 3 0.5 EES;I:I;I/?nTZI:jaS(I)lo(.)rILf/863ea20€

15 Cenexiust OpraHu3MoB 4 1 E;S::I;I/?nT.CeI::iz(I)lo(.)rI:/863ea20e

16 buotexHoMOrUs U CHHTETHYECKasT OMOJIOTHS 4 ﬁgszlf/?;_eezasic_)rﬁ/%geaz()e

17 PesepBHoOE BpeMst 1 ];2;?::7/?2215315/863%2%
OBIIEE KOJIMYECTBO YACOB I1O 102 13

[TPOTPAMME
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INOYPOYHOE IIVTAHUPOBAHME 10 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
e Tema ypoka KonTpoabubie IIpakTuueckue Aara HuppoBke
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE HNuaukatopsr @I
padoThI padoThI
pecypcsl
buomnorus xax Bu6nuoreka IJOK OO6mas
KOMIUIEKCHAs HAyKa U https://m.edsoo.ru/863ea20e T'paMOTHOCTbD,

1 Kak 4acTh 1 Nudopmaronsas,
COBPEMEHHOTO Kommnsrorepras,
06HI€CTBa KOMMYHHUKaTHBHAas

Bu6nuoreka IJOK O0mas
FKCUBBIC CHCTEMBL H HX https://m.edsoo.ru/863ea20e = rpamMOTHOCTB,
2 cBoiictaa. BKP 1 1 Wudopmannonnas,
Komnsrotepnas,
KOMMYHUKaTHBHAasA
Bubnuoreka [IOK O6mas
YpoBHeBast https://m.edso0.ru/863ea20e = rpamMOTHOCTb,
3 OpraHu3aIus >KUBBIX 1 HupopmannoHHasi,
CHUCTEM KomnerorepHas,
KOMMYHHUKATHBHAsI
bubmmoreka IIOK O6mmas
Uctopus oTKphITHS U https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
4 W3YYEHUS KIIETKH. 1 Wudopmanmonnas,
Kierounas reopus KowmunbloTepHas,
KOMMYHHUKaTHBHAsA
Metonant Bubmmoreka ITOK O6mwas
MOJIEKYJISIPHON 1 https://m.eds00.ru/863ea20e = rpaMOTHOCTb,
> KIIETOUHOM GHOJIOTHHL. L 05 Hudopmanmonnas,
KommnbroTepHad,

[IpakTuyeckas pabora
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«M3yyeHue MeTO10B KOMMYHUKATHBHas
KJIETOYHOM OMOJI0TUI
(xpomatorpadusi,
anexTpodopes,
nuddepeHnraibHoe
HEHTPU(PYTUPOBAHUE,
[TLIP)»
Bu6nuoreka IJOK O0mas
T — https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
S WNudopmanmonnas,
Komnsrotepnas,
KOMMYHUKaTHBHAasA
bubnuoreka [IOK Oo6mas
Munepanbhbie https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
BeIleCTBA KIICTKHU, UX 0,5 WudopmanmonHnas,
Ouonornyeckas poib KomnerotepHasi,
KOMMYHUKAaTHBHAas
Opranunueckue bu6mmoteka LIOK O6mias
BEIIECTBA KJIICTKH — https://m.edsoo.ru/863ea20e = rpamMOTHOCTB,
Genku. JlaGoparopHas Un¢opmanmonnas,
pabora «O0HapyKeHne 0.5 KommeiorepHas,
6eJ'IKOB C TTOMOIIIBIO KOMMYHHUKaTHBHAsA
KaueCTBECHHBIX
peaxkuuii»
bubmmoreka IIOK O6mmas
CaoiicTaa, https://m.eds00.ru/863ea20e = rpaMOTHOCTS,
Kiaccuukanus u HudopmannonHas,
byHKIIMN OeIKOB KommbroTepHast,

KOMMYHHUKAaTHBHAA
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bubnuoreka [IOK Oo6mas
Opranuueckue https://m.edso0.ru/863ea20e = rpaMOTHOCTb,
10 BEIIIECTBA KIICTKH — Wudopmannonuas,
YIJI€BOBI KomnerorepHas,
KOMMYHHKATHBHAS
bu6nmoreka IJOK O0mas
Opranunueckue https://m.edso0.ru/863ea20e = rpaMOTHOCTb,
11 BEIIECTBA KICTKHU — 0,5 HudopmanmonHtas,
JIUIIUIBI Komnsrotepnas,
KOMMYHHUKaTHBHAasA
Hyxnennossie bubmuorexa [JOK O0mas
kuciorsl. JJHK u PHK. https://m.edsoo.ru/863ea20e = rpamMOTHOCT,
JIaboparopHas paboTa Hudopmanmonnas,
«UccnenoBanue KowmmbiotepHas,
12 0.5 KOMMYHHKaTHBHAsI
HYKJIEMHOBBIX KHUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK
Ppa3IUYHBIX
OPTraHU3MOB»
Crpoerue 1 byHKIHH Bu6nuoreka IJOK O6mas
https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
AT®. lpyrue
13 NupopmannoHHasi,
HYKJIe03uATpu(oCchaThI KoMrbroTepHas,
(HTCD) KOMMYHHUKaTHBHAsA
CexBenupoanue JIHK. Bubmiorexa LIOK Obmas
https://m.edso0.ru/863ea20e = rpaMOTHOCTb,
MeTo/1bl TEHOMUKH,
14 HupopmanmoHHasi,
TPAHCKPUIITOMUKH,
KommnbrorepHasd,
TpOTCOMUKH KOMMYHHKaTHBHAS
MeTosbi ¢ VOHOI Bubnmoreka [JOK Oo6mas
15 TPYKIYP https://m.edsoo.ru/863ea20e = rpamMOTHOCT,
Oounonoruun

Wndopmannonnas,
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Kommnsrotepnas,

KOMMYHHUKATHBHAS
bubnuoreka [JOK Oo6mas
Tune! kK1€eTOK. https://m.edso0.ru/863ea20e = rpaMOTHOCTB,
16 [Tpokapuornueckas NubopmannoHHasi,
KJIETKA Komnsrotepnas,
KOMMYHHUKATHBHAS
Crpoenue bubmmorexa LIOK O6mas
9YKapUOTHUYECKOM https://m.edsoo.ru/863ea20e = rpamMOTHOCTS,
17 kneTku. [Ipaktrnyeckas 05 Nndopmarmonnas,
pabota «3yuenue ' Kommsrorepras,
. . KOMMYHUKaTHBHAS
CBOWCTB KJIETOYHOU
MeMOpaHbD»
Bu6nuoreka IJOK O6mas
N https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
IToBepxHOCTHBIN
18 NupopmannoHHasi,
ammapar KJIETKH
Kommprotepnas,
KOMMYHUKaTHBHAasA
OnHomMeMOpaHHbIE Bubmmnoreka [IOK OGuras
OPTaHOM IbI KJIETKH. https://m.edsoo.ru/863ea20e =~ rpaMOTHOCTb,
[IpakTH4eckas paboTa Nudopmarmonnas,
19 «M3yueHne IBUKEHMSI 0.5 Kowmrbiotephas,
KOMMYHHUKATHBHAS
[IUTOIJIa3MBbI B
pacTUTETHHBIX
KIIETKaX»
ITomyaBTOHOMHBIE bu6mmoreka LIOK O6mas
OpPraHOM/IBI KJICTKH: https://m.eds0o.ru/863ea20e = rpamMOTHOCTS,
20 MUTOXOHJIPHH, 0.5 HupopmanuoHHas,
MJIACTHUIBI. KommnbroTepHad,
KOMMYHUKATHBHAS

JlaboparopHas paboTa
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«HccnenoBanue
IIa3MOJIA3a U
NEmIa3MoJIn3a B

PacCTUTENbHBIX
KJIETKax»
bubnuoreka [JOK Oo6mas
https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
HememOpanubie
21 WupopmannoHHasi,
OpraHoubl KJIETKH
Kommnprotepnas,
KOMMYHHUKaTHBHAsI
Bu6nuoreka IJOK O0mas
https://m.edsoo.ru/863ea20e = rpamMOTHOCTD,
Crpoenue u GpyHKIUU
H(pOpMallMOHHAas,
22 Hudop
S
Apa Komnsrotepnas,
KOMMYHUKaTHBHAasA
CpaBHuTenbHas Bubmmnoreka [IOK O6uras
XapaKTEPUCTHKA KIIETOK https://m.edsoo.ru/863ea20e = rpaMOTHOCTb,
3YKapHoT. Undopmaunonnas,
23 JlaGoparopHas paboTa 0.5 KommnxiorepHas,
KOMMYHHUKaTHBHAsI
«M3yuenue cTpoeHus
KJIETOK Pa3IMYHBIX
OpPraHU3MOBY
AccuMunanus u bubmmoreka IJOK O6mas
JTUCCUMMUISIINS — JIBE https://m.edso0.ru/863ea20e = rpaMOTHOCTB,
CTOPOHBI META0OIU3MA. n¢opmarmonnas,
Turnsl 0OMeHa BENIECTB. KommeiorepHas,
24 KOMMYHHUKaTHBHAsA

JlaGopaTtopHnast pabota
«3yuenne
KaTAJIMTUYECKON
AKTUBHOCTH ()EPMEHTOB
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(Ha mpuMepe aMHJIa3bl
WJIN KaTaJla3bl)»

DepMEeHTaTUBHBIN bubnuorexa [JOK OOmas
XapakTep peakiuii https://m.edso0.ru/863ea20e = rpaMOTHOCTB,
KJIIETOYHOLO HudopmanmonHas,
MeTabou3Ma. Kommbrotepra,
JlaGopaTopHnas pabota KOMMYHHKATHBHAA
25 «3yuenune 0.5
(bepMEeHTaTUBHOTO
pacIueIUIeHUs
MepoKcHaa BOAOPOIA B
pacTUTENBHBIX U
JKUBOTHBIX KJIETKAX)
Bu6nuoreka IJOK O6mas
https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
benku-akTuBaTOpHI U
26 Wudopmannonnas,
OeNKU-UHTHOUTOPBI
Komnsrotepnas,
KOMMYHUKaTHBHAasA
Bubnunoreka [IOK O6mras
. https://m.edsoo.ru/863ea20e = rpamMOTHOCTD,
ABTOTPOGHBIN TUTT
27 HupopmanmoHHasi,
oOMeHa BeIlecTB
KommnbrorepHasd,
KOMMYHHKATHUBHAs
Bu6mmoreka IJOK OOmas
https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
28 ®doTocuHTE3 HupopmannoHHasi,
KomnerorepHas,
KOMMYHHKAaTHBHAS
29 XeMOCHHTES. 05 bubmunoreka IIOK O6mas
f[a60paTopHa;[ pa60Ta ' https://m.edsoo.ru/863ea20e I'pPaMOTHOCTb,
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«CpaBHEHUE MPOLIECCOB

Wudopmannonnas,

dborocunTe3a U KowmmbroTepHast,
XEMOCHUHTE3a» KOMMYHHKATHBHAA
AHa’poOHbBIC bubmuoreka IJOK O6wmas
opranu3Mbl. Bujibt https://m.edso0.ru/863ea20e = rpaMOTHOCTB,

30 OpOKEHHS. Wudopmannonnas,
JIaGopartopHas pabora Kommsrorepras,
«CpaBHEHHUE MTPOLIECCOB KOMMYHHKATHBHAA
OpO’KEHUS U ABIXAHUSD)

AdpOOHBIE OPraHU3MBL. Bubmiorexa LIOK Obuas
e https://m.edsoo.ru/863ea20e = rpaMOTHOCTb,

31 WupopmannoHHasi,

SHEPIreTUYECKOro

KomnrerorepHas,
o0meHa KOMMYHHKaTHBHAsI
OHeprust MEMOPaHHOTO bubnnorexa [IOK Obmas
rpaJiMeHTa MPOTOHOB. https://m.edsoo.ru/863ea20e =~ rpamMOTHOCTB,

32 Cunres AT®: pabora ngpopmarnronnas,
npoTonHoit AT®- KomMmnerorepHas,
CHHTAa3hI KOMMYHHUKaTHBHAasA

Bu6nuoreka IJOK O6mas
https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
Peakium MatpudHOro
33 HudpopmanmonHas,
curTesa KomnrerorepHas,
KOMMYHHUKaTHBHAsA
bubnuoreka [IOK O6mas
Tpanckpunuus — https://m.edsoo.ru/863ea20e = rpamMoTHOCTB,

34 MaTpUYHBIA CUHTE3 Wudopmannonnas,

PHK KommnerotepHas,

KOMMYHUKAaTHUBHAas
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bubnuoreka [IOK Oo6mas
https://m.edso0.ru/863ea20e = rpaMOTHOCTb,
35 Tpancismus u e€ sTarnbl Wudopmannonuas,
Kommnsrotepnas,
KOMMYHHKATHBHAS
Komuposae bu6nmoreka IJOK O0mas
https://m.edso0.ru/863ea20e = rpaMOTHOCTb,
aMHUHOKHUCIIOT. Ponb
36 HudpopmanmonHas,
pubdocom B OnocuHTE3e
Komnsrotepnas,
63.]11(3. KOMMYHHUKaTHBHAasA
bubnunoreka [IOK Oo6mas
https://m.edsoo.ru/863ea20e = rpamMOTHOCT,
Opranu3zanus reHoma y
37 WupopmanmoHHasi,
MIPOKapHOT U SYKapHOT KommbioTepHas.,
KOMMYHHKaTHBHAS
MorekysipHbie Bu6nuoreka IJOK O6mas
https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
MEXaHU3MBI
38 HudpopmanmonHas,
AKCTIPECCUU TEHOB Y
Komnsrotepnas,
ByKapHOT KOMMYHHUKaTHBHAasA
Bupycer — bubmuoreka IIOK Oommas
HEKJIETOUHBIE (DOPMBI https://m.eds00.ru/863ea20e = rpaMOTHOCTb,
JKU3HU U OOJIMTaTHBIC Mudopmanmonnas,
39 TIapasyTEL 0.5 Kowmmnbiorephas,
N KOMMYHHKaTHBHAS
pakTudeckas padora
«Co3znianue Moaenu
BHUpYCa»
Bupycisie Bubnmoreka [JOK Oo6mas
https://m.edso0.ru/863ea20e = rpaMOTHOCTB,
40 3a00JIeBaHUs YEJIOBEKA,
Undopmanunonnas,

JKUBOTHBIX, PACTCHUHN

KommnbroTepHad,
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KOMMYHUKAaTHUBHAsA

bubnuoreka [IOK Oo6mas
https://m.edsoo.ru/863ea20e = rpamMOTHOCTB,
HanortexHosoruu B
41 WudopmannonHas,
OMOJIOTHH W MEIUIIUHE
Kommnsrotepnas,
KOMMYHHKATUBHAS
Bu6nmoreka IJOK OO0mas
N https://m.edsoo.ru/863ea20e = rpaMOTHOCTb,
JKM3HEHHBIN TUKIT
42 HuhopmannoHHasi,
KJIETKH
Komnsrotepnas,
KOMMYHHUKaTHBHAasA
bubnuoreka [IOK Oo6mmas
N https://m.edsoo.ru/863ea20e = rpaMOTHOCTb,
MaTpuyHbBIi CUHTE3
43 WupopmannoHHasi,
JHK
Kommprotepnas,
KOMMYHHKaTHBHASI
XPpOMOCOMBI. bu6mmoteka LIOK O6mias
ﬂa6opaTopHa;[ paﬁoTa https://m.edsoo.ru/863ea20e I'PaMOTHOCTb,
44 «M3y4eHne XxpoMocoMm 0.5 Undopmaumontas,
Ha TOTOBBIX Komnsrotepnas,
KOMMYHUKaTHBHAasA
MHKpOTpenapaTax»
Bu6nmoreka IJOK OOmas
https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
Jlenenue KIeTKu —
45 WudopmannonHas,
MHTO3
Komnsrotepnas,
KOMMYHHUKaTHBHAsA
THIIBI KIIETOK. bubmuoreka LIOK O6imas
Kapuokunes un https://m.eds0o.ru/863ea20e = rpamMOTHOCTS,
46 LUTOKUHE3. 0.5 Hudopmanuonnas,
JlaGopaTopHas pabora KommbioTepHas,
KOMMYHHKATHBHAS

«Habnronenue murosa
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B KJIETKaX KOHYUKA
KOpeIka JTyka (Ha
TOTOBBIX

MUKpOIIpenaparax)»
bubnuoreka [JOK Oo6mas
https://m.edso0.ru/863ea20e = rpaMOTHOCTB,
Perynsauus »xM3HEHHOTO
47 UupopmanmonHas,
LUKJIA KIETOK
KomnrerotepHas,
KOMMYHHKaTHUBHas
Bu6nuoreka IJOK OOmas
https://m.edsoo.ru/863ea20e = rpamMOTHOCTB,
OpranusMm Kak euHoe
48 Wudopmannonnas,
LEeJ10e
Komnsrotepnas,
KOMMYHUKaTHBHAasA
TKaHH pacTeHHii. bubmuoreka IIOK Oo6as
https://m.edsoo.ru/863ea20e = rpamMOTHOCTD,
JlaGoparopHas paboTa

49 . 0.5 HupopmannoHHasi,

«M3ydyeHue TkaHen

. KomnerorepHas,
PacTCHUI KOMMYHUKAaTHBHAasA
TkaHU )KUBOTHBIX U bubmmoreka IIOK O6mmas
yesoBeKa. https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,

50 JlaGopartopHas paboTa 0.5 Wn¢opmarnmonnas,
«M3yueHune TKaHe Kowmmnsrorepras,
SKHBOTHBIX) KOMMYHHUKaTHBHAsA
Opraunsl. Cuctembl bu6nuoreka [JOK O6mias
OpraHoB. https://m.eds00.ru/863ea20e = rpamMOTHOCTB,

51 JlaGopartopHas paboTa 0.5 ngopmarnmonnas,
«M3yueHne opraHoB Kommnsrorephas,

KOMMYHHUKAaTHBHAA

LIBETKOBOI'O PACTCHUS
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52

53

Omnopa Tena
OpraHU3MOB

JIBrKeHnEe OpraHn3MoB

bubmuoreka LIOK
https://m.edsoo.ru/863ea20e

bu6nmoreka IJOK
https://m.edsoo.ru/863ea20e

Obmas
rPaMOTHOCTb,
HNudopmanronnas,
Kommnsrotepnas,
KOMMYHWKaTHBHAs
Ob6mas
rPaMOTHOCTD,
Wudopmannonnas,
Komnsrotepnas,
KOMMYHUKaTHUBHAs

54

55

ITuranue OpraHnu3mMoB

IIutanme Mo3BOHOYHBIX
JKUBOTHBIX.
[InmeBapurensHas
CHCTEMA YeJI0BeKa

bubmuoreka LIOK
https://m.edsoo.ru/863ea20e

bubmmoreka IIOK
https://m.edsoo.ru/863ea20e

O0mas
IrPaMOTHOCTb,
WNudopmanmonnas,
KomnerotepHas,
KOMMYHHMKaTHBHAsI
Obmas
TPaMOTHOCTb,
WudopmanmonHnas,
Komnsrotepnas,
KOMMYHHKaTHBHAsI

56

57

I[BIXB.HI/IC OpraHnu3MoB

JII)IXElHI/Ie IIO3BOHOYHBIX
JKUBOTHBIX U YE€JIOBCKA

bubmuoreka IIOK
https://m.edsoo0.ru/863ea20e

bubmmoreka IIOK
https://m.edsoo.ru/863ea20e

OO6mas
TrPaMOTHOCTb,
Undopmannonnas,
KommnbrorepHasd,
KOMMYHHKaTHBHAsI

Obmas
IrpaMOTHOCTb,
Wndopmannonnas,
KomMmnerorepHas,
KOMMYHHMKaTHUBHasI
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58

59

TpaHcmopT BemiecTs y
OpraHU3MOB

KposenocHas cucrema
ITO3BOHOYHBIX
JKHUBOTHBIX U YCJIIOBCKA

bubmuoreka LIOK
https://m.edsoo.ru/863ea20e

bu6nmoreka IJOK
https://m.edsoo.ru/863ea20e

Obmas
rPaMOTHOCTb,
HNudopmanronnas,
Kommnsrotepnas,
KOMMYHWKaTHBHAs
Ob6mas
rPaMOTHOCTD,
Wudopmannonnas,
Komnsrotepnas,
KOMMYHUKaTHUBHAs

60

61

Brinenenue y
OpTraHU3MOB

3amura y opraHu3MoB

bubmuoreka LIOK
https://m.edsoo.ru/863ea20e

bubmmoreka IIOK
https://m.edsoo.ru/863ea20e

O0mas
IrPaMOTHOCTb,
WNudopmanmonnas,
KomnerotepHas,
KOMMYHHMKaTHBHAsI
Obmas
TPaMOTHOCTb,
WudopmanmonHnas,
Komnsrotepnas,
KOMMYHHKaTHBHAsI

62

63

I/IMMYHHaH cucrema
YCJIOBCKAa

Paznpaxumocts u
perymsnust y
OpraHU3MOB

bubmuoreka IIOK
https://m.edsoo0.ru/863ea20e

bubmmoreka IIOK
https://m.edsoo.ru/863ea20e

OO6mas
TrPaMOTHOCTb,
Undopmannonnas,
KommnbrorepHasd,
KOMMYHHKaTHBHAsI

Obmas
IrpaMOTHOCTb,
Wndopmannonnas,
KomMmnerorepHas,
KOMMYHHMKaTHUBHasI
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TymopasbHas bubmuoreka LIOK O6as
https://m.edso0.ru/863ea20e = rpaMOTHOCTb,
peryJsnus u
64 Wudopmannonuas,
SHJIOKpUHHAs CHUCTEMA
Kommnsrotepnas,
JKUBOTHBIX U YEJIOBEKA KOMMyHHKATHBHAS
bu6nmoreka IJOK O0mas
https://m.edso0.ru/863ea20e = rpaMOTHOCTb,
DopMBI Pa3MHOKEHUS
65 HudpopmanmonHas,
OpraHU3MOB
Komnsrotepnas,
KOMMYHHUKaTHBHAasA
bubnunoreka [IOK Oo6mas
https://m.edsoo.ru/863ea20e = rpamMOTHOCT,
66 [TomoBoe pazMHOKEHUE WupopmanmoHHasi,
Kommnprotepnas,
KOMMYHHKaTHBHAS
Bu6nuoreka IJOK O6mas
https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
67 Meiios HupopmannoHHasi,
Komnsrotepnas,
KOMMYHHUKaTHBHAasA
T'amerorenes. Bubmmoreka ITOK OO6mwas
O6pazoBanue u https://m.eds00.ru/863ea20e = rpaMOTHOCTb,
pa3BUTHE MOJIOBBIX Hudopmarmonnas,
kietok. JlaGoparopHas KommeiorepHas,
68 0.5 KOMMYHHKaTHBHAS
pabota «3yuenue
CTPOEHUS IOJIOBBIX
KJIETOK Ha TOTOBBIX
MHKpOTpenapaTax»
NuauBunyansHoe bubmuoreka IIOK OOwas
69 pa3BUTHE OPraHU3MOB https://m.edso0.ru/863ea20e = rpaMOTHOCTB,
— OHTOTEHE3 Wndopmannonnas,
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Kommnsrotepnas,

KOMMYHUKAaTHUBHAsA
bubnuoreka [JOK Oo6mas
3axsiajika OpraHoB 1 https://m.edsoo.ru/863ea20e = rpaMOTHOCTb,
70 TKaHEeH u3 NubopmannoHHasi,
3apO/JIbIIIEBbIX JHCTKOB KommsrorepHas,
KOMMYHUKAaTHUBHAsA
Poct u pazButune bubnuorexa [IOK Oomas
JKUBOTHBIX. https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
JlaGopaTtopHnas pabota Nndopmarmonnas,
«Bp1siBICHNE Kommpiorepras,

e IPHU3HAKOB CXOJCTBA 05 KOMMYHHKATHBHAA
3apobleh
MTO3BOHOYHBIX
YKUBOTHBIX)

PasMHoxenne u bubmmoreka IIOK O6as
pa3BUTHE PaCTECHUIA. https://m.edsoo.ru/863ea20e = rpaMOTHOCTb,

29 Jla6opatopHas pabora 05 Unpopmannonnas,
«CTtpoeHue opranoB ' Kommnbtotepras,
Pa3MHOYXCHHSI BBICIITHX KOMMYHHUKATHBHAA
pacTeHuin»

bubnuoreka [IOK O6mas
Hcropust craHOBICHHS https://m.edsoo.ru/863ea20e = rpamMoTHOCTB,
73 Y Pa3BUTHSI TEHETUKHU HupopmanmoHHasi,
KaK HayKu KommnerorepHas,
KOMMYHHUKaTHBHAsA
OcCHOBHEBIE TOHATHA U bubmuoreka LIOK O6mas
CHMBOJIBI TEHETUKHU. https://m.edso0.ru/863ea20e = rpaMOTHOCTB,
[ Jla6opatopuas pa6ora 05 Undopmannonnas,
KommnbroTepHad,

«/po3oduna kax
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06’beKT TCHCTUYCCKUX KOMMYHUKAaTHUBHAsA
HUCCIIENOBAHUN)

3aKOHOMEPHOCTHU bu6nuoreka [IOK O6mias
HaCJIEeI0BAHUS https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
[IPU3HAKOB. Hndopmannonnas,
MoHorubpuanoe Kommnerorephas,
CKpEIHBaHHE. KOMMYHHKaTHBHas

75 [TpakTuueckas pabota 0.5
"N3yuenue
pe3ynbTaToOB
MOHOTMOPUIAHOTO
CKpEIIUBAHUS Y
npo3oh s
L{UTONOTHYECKHE bubmoreka IIOK O6mmas
OCHOBBI https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,

76 HubopmannoHHasi,
MOHOTHOPUAHOTO

Komnsrotepnas,
CerHIHBaHHﬂ KOMMYHUKaTHBHAasA
AHanusupyolee bubmuoreka IIOK Oommas
CKpeIIHBAHE. https://m.edsoo.ru/863ea20e = rpaMOTHOCTb,

77 HupopmanmoHHasi,
Henonmoe Komnsrorepnas,
IOMIHHUPOBAHC KOMMYHUKaTHUBHAas
Jurubpunxoe Bu6nuoreka ITOK O6mmas
CKpEIIBaHHE. https://m.edso0.ru/863ea20e = rpaMOTHOCTB,

78 [IpakTuyeckas padora 0 NupopmannoHHasl,
«3yuennue S KomnerorepHas,
pe3yabTaToB KOMMYHHUKAaTHBHAA

JTUTHOPUTHOTO
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CKpCIIUBaHUA y

JPO30(UITBD»
bubnuoreka [IOK Oo6mas
I{uTonoruueckue https://m.edso0.ru/863ea20e = rpaMOTHOCTB,
79 OCHOBBI JTUTHOPHTHOTO NubopmannoHHasi,
CKpEILIUBaHUs KommnbroTepHas,
KOMMYHHKATHBHAS
Bu6nmoreka IJOK OO0mas
Cueruiennoe https://m.edsoo.ru/863ea20e = rpaMOTHOCTS,
80 HACJICJIOBaHKE HudpopmannonHas,
IIPU3HAKOB KommnsrorepHas,
KOMMYHHKATHBHAS
bubnuoreka [IOK Oo6mmas
XpOMOCOMEAT TeOpHA https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
81 HudpopmanmonHas,
HAaCJIEJICTBEHHOCTH KoMmbroTepHas,
KOMMYHUKaTHBHAasA
Bubnuoreka [IOK O6mas
https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
82 I'eneTuka nona NupopmannoHHasi,
Kommprotepnas,
KOMMYHHUKATHBHAS
bubmmoreka IIOK O6mmas
T CHOTHI KaK https://m.edsoo.ru/863ea20e = rpamMOTHOCTB,
83 HudpopmanmonHas,
[IEJIOCTHAS CHCTEMa KoMmbioTepHas,
KOMMYHHUKaTHBHAsA
I'eneTmueckmit Bubmmoreka ITOK O6mwas
84 KOHTPOJIb Pa3BUTHS https://m.edso0.ru/863ea20e = rpaMOTHOCTB,
pacTeHM, ’KUBOTHBIX U Mudopmanmonnas,
KommnbroTepHad,

YCIIOBCKa
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KOMMYHUKAaTHUBHAsA

bubnuoreka [IOK Oo6mas
N3MeHunBOCTH https://m.edso0.ru/863ea20e = rpaMOTHOCTb,
85 MIPU3HAKOB. Bub WudopmannonHas,
M3MEHYUBOCTH KomnerorepHas,
KOMMYHHKATHBHAS
Bu6nmoreka IJOK OO0mas
https://m.edsoo.ru/863ea20e = rpamMOTHOCTD,
MonudukarmonHas
86 HudpopmanmonHas,
U3MEHYHBOCTh
Komnsrotepnas,
KOMMYHHUKaTHBHAasA
Bapuauvonsslii psag u bubmuorexa [JOK OOmas
BapUAIMOHHAS KPUBAs. https://m.edsoo.ru/863ea20e = rpaMOTHOCTb,
JIabopartopHas pabora Hngopmanmonnas,
«UccnenoBanue KowmmbtotepHas,
. KOMMYHHKaTHBHAS
3aKOHOMEPHOCTEN
87 MOIU(PUKAITMIOHHOM 0.5
W3MEHYHBOCTH.
[TocTpoenue
BapUAIMOHHOTO psija U
BApUALIMOHHOMN
KPUBOW»
[ eHOTHITHYCCKAS bubmuoreka LIOK Oo6mmas
https://m.eds00.ru/863ea20e = rpaMOTHOCTS,
U3MEHYUBOCTD.
88 HupopmanmoHHasi,
KomOunaruBHas
KomnerorepHas,
M3MCHYHBOCTR KOMMYHHKaTHBHAS
bu6mmoreka IJOK ast
MyranunonHas omuorexa 110 Obm
https://m.edso0.ru/863ea20e = rpaMOTHOCTB,
89 U3MEHUYUBOCTb. 0.5
Wndopmannonnas,

[IpakTuyeckas pabora

KommnbroTepHad,
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«Mytanuu y KOMMYHHKATUBHAs
npo3oduisl (Ha

TOTOBBIX

MUKpOIIpenaparax)»

3aKOHOMEPHOCTHU bu6nmoreka [IOK OO6mias
MyTallMOHHOTO https://m.edsoo.ru/863ea20e = rpamMOTHOCT,

90 rpolecca. I/IH(bOpMaHI/IOHHaﬂ,
DONUreHeTHKa U Kommnbiotepras,
SMUTeHOMUKA KOMMYHHKaTHUBHas
[eHeTHKA YeITOBEKA. Brbmiorexa [IOK Oburas

https://m.edsoo.ru/863ea20e = rpamMOTHOCTD,
[TpakTrueckas pabota
91 0.5 WupopmannoHHasi,
«CocraBieHue u
. KomnrerorepHas,
aHaJIN3 POJIOCIOBHOMN
KOMMYHUKAaTHBHAas
Bu6nuoreka IJOK O6mas
N https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
MeTo1bl METUITUHCKOM
92 HudpopmanmonHas,
TE€HETUKH
Komnsrotepnas,
KOMMYHHUKaTHBHAasA
3HaueHue bubnuorexa IJOK OO6wmias
MEIUITHHCKON https://m.eds00.ru/863ea20e = rpaMOTHOCTb,

93 TeHEeTUKHU B HNudopmannonnas,
TIPeIOTBPALICHHH U KommnbrorepHasd,
JICYEHUU T€HETUUECKHUX KOMMYHHKATHBHAA
3a00JIeBaHUIl YeIOBEKa
OCHOBHBIC TIOHSATHS Bbubnuroreka [IOK O6mras
CEJIEKIUH. https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,

94 Jla6opatopuas pabora 0.5 Undopmannonnas,
«M3y4eHne copToB Kommnsrorepras,

KOMMYHUKAaTHUBHAas

KYJIBTYPHBIX PaCTEHUU
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Y MIOPOJ TOMAILHUX

JKUBOTHBIX)
MeToanl CeeKIIMOHHOM bubmuoreka LIOK O6imas
pabotsl. JTaboparopHast https://m.edsoo.ru/863ea20e = rpaMOTHOCTS,

95 pabora «3ydyenwue 0.5 Wudopmannonuas,
METOJIOB CEJIEKIIN KommnbrorepHas,
paCTeHHﬁ» KOMMYHHKaTHBHas
JIOCTHKEHUS CENEKIUH bubsmorexa LIOK Obutas

N https://m.edsoo.ru/863ea20e = rpaMOTHOCTb,
pacTeHUM U KUBOTHBIX.

96 HubopmannoHHasi,
[TpakTrueckas pabota

. KommerorepHnas,
«IIpuBuBKa pacTeHUI»
KOMMYHHKaTHBHas
CoxpaHeHHe, H3ydeHHe Bu6nuoreka IJOK OOmas
b
U HCITONB30BAHIC https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,

97 HudpopmannonHas,

T€HETHYECKHUX

Kommprorepnas,
pecypeos KOMMYHUKAaTHBHAas
buorexHoorus kak bubmuoreka IIOK O6iast
HayKa ¥ OTpaciib https://m.edsoo.ru/863ea20e =~ rpamMOTHOCTb,

98 MPOU3BOJCTBA. 0.5 HNudopmanmonnas,
[TpakTdeckas pabora ' Kommbiotephas,
«3yuenne 00BbEKTOB KOMMYHHKATHBHA
OMOTEXHOIOTHID)

OCHOBHEIE bubmunoreka IIOK Oo6mmas
HATIPABJIEHHS https://m.eds00.ru/863ea20e = rpaMOTHOCTS,

99 . HNudopmanmonHas,

CUHTETUYECKOU

KomnrerorepHas,
Oounonoruun

KOMMYHUKAaTHUBHAas

100 XpOMOCOMHAsI U TEHHAas Bubmuorexa LOK Oo6mas
UH)KCHEPUS https://m.edsoo.ru/863ea20e =~ rpamMOTHOCTB,
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Wudopmannonnas,
Kommnsrotepnas,
KOMMYHHKATHBHAs
bu6nmoreka IJOK O6mas
https://m.edso0.ru/863ea20e = rpaMOTHOCTb,
MeauuuHckre
101 1 WudopmannonHas,
OMOTEXHOJIOTUH
KomnerorepHas,
KOMMYHUKaTHBHAasA
Pe3epBHbIit ypok. bubmuoreka LIOK OOwas
[ToBTOpEHNE, https://m.edsoo.ru/863ea20e = rpamMOTHOCTD,
102 o606menue, 1 Wudopmanmonsas,
CHCTEMAaTH3AIINS Kommnbtotepra,
N KOMMYHHKATHBHAs
3HAHUU
OBHIEE KOJIMYECTBO
- 102 135

YACOB I10 I[TPOTPAMME
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IMPOBEPSIEMBIE HA EI'D 110 BUOJIOT'MU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Ko .

I olllse SEMOro IIpoBepsiemble TpeGOBaHUS K PeIMETHBIM pPe3yJbTATaM OCBOEHUS] OCHOBHOI
poBep o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpeHero 001ero 00pa3oBaHus

TpeOoBaHUSA

ChopMupoBaHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B (DOPMUPOBAHMHM COBPEMEHHON €CTECTBEHHOHAyYHOW KapTHHBI MHpa, B
IIO3HAHUU 3aKOHOB IPUPOJBl M PELIEHUHM >KU3HEHHO BAXKHBIX COLMAJIBHO-
ATUYECKUX, IKOHOMUYECKUX, IKOJOTHUYECKHUX MPOOJIEM UEIOBEUYECTBA, a TAKXKE B
pELICHUH BONPOCOB PALMOHAIBHOTO IPUPOJOINOIb30BaHUs, B (OPMHPOBAHUU
[IECHHOCTHOT'O OTHOILICHUS K NPHPOJIE, OOIIECTBY, YEIOBEKY; O BKJIA/I€ POCCUICKUX
U 3apyO0eXKHBIX YUEHBIX — OMOJIOrOB B pa3BUTHE OMOJIOTHU

Brnanenue cucremoil 3HaHMH 00 OCHOBHBIX METOJaX HAyYHOIO IIO3HaHUS,
UCTIOJIb3YEMBIX B OMOJIOTUYECKUX MCCIICAOBAHMSIX JKUBBIX OOBEKTOB U SKOCHCTEM
(onmcanue, u3MepeHHe, MPOBEJEHHE HAOIIOJEHUN); crocoOaMu BBISIBICHUS U
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B IIPUPOJIE.

YMeHue BbIIBUraTh THIIOTE3BI, IPOBEPATH UX 3KCIEPUMEHTAIBHBIMU CPEICTBAMU,
dopMynupys Lelb HMCCIEAOBAaHUS, aHAIW3UPOBATh IOJYYCHHBIE PE3YyJIbTaThl U
JIEJIaTh BBIBOJIBI.

BoisiBneHne 3aBUCHMOCTH MEXJy HCCIEAYyEMbIMU BEIMYUHAMHU, OOBSCHEHUE
MOJYYEHHBIX pe3yJabTaTOB U (OPMYJIHMPOBAHUE BBIBOJOB C HCIOJIb30BAHUEM
HAay4YHBIX [OHATHI, TEOPUI U 3aKOHOB

YMeHue BiageTh CUCTEMOM OHOJOTMYECKMX 3HAHHMM, KOTOpas BKJIIOYAET:
OCHOBOIIOJAraroye OMOJIOrnYecKre TEPMHUHbBI U TOHATUS (KU3Hb, KJIETKA, TKaHb,
OpraH, OpraHusM, BHJ, HOMYJISLUS, SKOCUCTeMa, OHOLeHO3, Onoctepa; MeTaboIu3Mm,
TOMEOCTa3, KJIETOUHBI UIMMYHUTET, OMOCHHTE3 OesKa, OMOMOIUMMEPHI, TUCKPETHOCTD,
CaMOpETYJISILIMsA,  CAMOBOCIPOU3BEICHNUE,  HACIEICTBEHHOCTb,  W3MEHYHBOCTD,
HHEPro3aBUCHUMOCTb, POCT U PAa3BUTHE);

Ouonornyeckue Tteopuu: kierouHas Teopus T. IlIBanna, M. Ilneiinena, P.
BupxoBa; kioHanpHO-celleKTUBHOro nMmyHnurera 1. Opmmx, .M. Meunukosa,
XpPOMOCOMHAasi TEOpHsl HAclIeACTBEHHOCTH T. MopraHa, 3akoH 3apOJbILIEBOTO
cxoactBa K. bapa, sBomonmonHas teopust Y. [lapBuHa, CUHTETHYECKas TEOPHUS
IBOJIIOIMH, Teopus aHTpororeHeza Y. JlapsuHa; Teopusi OuoreouneHoza B.H.
CykauéBa; yuenue H.M. BaBunoBa o 1eHTpax MHOTOOOpa3usi U MPOUCXOKACHUS
KYJIbTYpHbIX pacTeHuil, ydenue A.H. CesepuoBa 0 NyTsIX M HalpaBICHUIX
sBomonny, yuenue B.M. Bepuanckoro — o 6uocdepe);

3aKOHBI (eIMHO0Opa3Msl TOTOMKOB IEPBOI0 MOKOJICHUS, pacIleIICHHsI TPU3HAKOB,
HE3aBHCHMOI'O  HacienoBaHus mnpusHakoB I'. MeHpgens;  clemieHHOro
HacJIENOBaHMsI IIPU3HAKOB M HapylleHHs cuerieHus reHoB T. Moprana;
TOMOJIOTUYECKUX PAOB B HacieACTBeHHOM wu3MeHunBoctu H.M. Bauiiosa;
reHeruueckoro pasHosecus k. Xapau u B. BaiinOepra; 3apobIeBoro cxoacTaa
K. bapa; 6uorenernueckuii 3akon 2. ['ekkens, . Mroiepa);

NPUHIUIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaBuia (Muaumyma 1O, JInOuxa, S5KOIOrH4ecKoil MUpaMuIbl Yucesl, OMOMacChl U
DHEPIHHn);

runore3bl (koarepBatHoi A.M. Omnapuna, mepBuunoro OymeoHa [[k. XomjaeliHa,
mukpocgep C. @okca, pudozuma T. Yek)




VYMeHue pemniate IOUCKOBbIE OMOJIOTMYECKHME 3ajaud; BBIABIATH NPUUYUHHO-
CIICZICTBEHHBIC CBS3M MEXIY HCCICIyeMbIMA OHOJNOTUYECKUMU OOBEKTaMH,
IIPOLIECCAMU U SIBJICHUSMU; A€IaTh BHIBOJBI U IIPOTrHO3bI HA OCHOBAHUU IOJYy4YCHHBIX
pE3yIbTATOB;

COCTaBJIATH TEHOTUIINYECKUE CXEMbI CKPEIIMBAHUSA JJIs Pa3HBIX TUIIOB HACIIEAOBaHU
IIPU3HAKOB Y OPraHU3MOB, COCTaBJIATH CXEMbl IIEPEHOCA BELIECTB W JHEPIUU B
9KOcHCcTeMax (LeMy MUTaHUs, TUIIEBbIE CETN)

VYMeHHE yCTaHAaBIMBAaTh B3aUMOCBS3M MEXAY CTPOCHHUEM | (PYHKIUSAMU:
OpPTraHOUIOB, KJIETOK Pa3HBIX TKaHEH, OpraHaMH M CHCTEMaMH OPTaHOB Y PACTCHHUIH,
JKMBOTHBIX M YEIIOBEKA; MEXIy 3TallaMH OOMEHa BEIECTB; 3TallaMH KJIETOYHOTO
[UKJIA ¥ )KU3HEHHBIX ITUKJIOB OPraHU3MOB; dTanamM 3MOPHOHAIBHOTO PA3BUTHUS;
reHotTunoM U (QeHorurioM, QeHoTurnoMm wu ¢akropamMu cpeabl OOWUTaHUS,
MPOIECCaMH  3BOJIIONNH; IBUKYIIMMH CHJIAMU aHTPOIIOTeHe3a; KOMITOHCHTAMU
Pa3IMYHBIX YIKOCUCTEM U MPUCTIOCOOJICHUSIMA K HUM OpPTraHU3MOB

YMeHue BbIICIATh CYIIECTBEHHbIE TPU3HAKY:

CTPOCHUA BHPYCOB, KJIICTOK IIPOKApUOT MW IYKAPUOT, OAHOKJIICTOYHLIX MU
MHOT'OKJIETOYHBIX OPIaHU3MOB, BUJIOB, OMOI€OIIEHO30B, SKOCUCTEM U OHochepsl;
CTPOEHHUsSI OPTAHOB U CUCTEM OPraHOB PACTEHMI, )KUBOTHBIX, YEJIOBEKA; IIPOLIECCOB
KHU3HEIEATEIbHOCTH, IPOTEKAIOIIUX B OpraHu3Max pacTeHWH, >KUBOTHBIX U
YenoBeKka; OWOJIOTMYECKHMX TPOLECCOB: OOMEHa BemecTB (MeTabou3M),
uHGOpMALlUM M TPEBpPALICHUs HSHEPruu, OpoXKeHUs, aBTOTPOGHOrO U
reTepoTpopHOro TUMOB MUTaHUA, (OTOCUHTE3A U XEMOCHHTE3a, MUTO3a, Meiio3a,
ramMeToreHes3a, SMOpPHOreHe3a, MOCTIMOPUOHAIBHOIO PA3BUTHUS, PA3MHOXKEHHUS,
WMHAMBUAYaJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOr€He3a), B3aUMOJACHCTBUSI I'€HOB,
reTepo3nca; AeHCTBUIM HCKYCCTBEHHOIO 0TOOpa, CTaOMIM3UPYIOLIETO, JBIKYILETO
U Pa3pbIBAIOLIETO €CTECTBEHHOI0 0TOOPA; ajIONAaTPUYECKOr0 U CUMIIATPUYECKOTO
BU000pa30BaHUs; BIUSHUS JABWKYIIUX CHJI SBOJIOIMU Ha TeHO(OH/I MOy,
PUCTIOCOOJICHHOCTH OPTraHU3MOB K Cpejie OOMTaHUsl, YepeTOBaHMsI HApaBICHUI
HBOJIIOIIMH; KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUH B IKOCHCTEMAX

CdopMupoBaHHOCTH YMEHUS BBIACIATH CYIIECTBEHHBIE IPU3HAKH BUPYCOB, KIETOK
HpOKapI/IOT 158 ByKapI/IOT; OJHOKJICTOYHBIX U MHOT'OKJICTOYHBIX OpFaHI/I3MOB, BUIOB,
OMOreoleHO30B M HSKOCHUCTEM; OCOOEHHOCTH MPOIECCOB OOMEHa BEIIECTB H
MIPEBPAICHISI SHEPTHH B KJIETKE, (POTOCUHTE3A, TUTACTHIESCKOTO M SHEPTETHICCKOTO
oOMeHa, XEeMOCHHTE3a, MMHTO03a, Mei03a, OIIOJAOTBOPEHHUS, pa3BUTHI W
pPa3MHOXKEHUS, UHAUBHIyaJIbHOTO Pa3BUTHUs OpraHu3Ma (OHTOreHesa), 0OpbOBI 3a
CyIIIECTBOBaHHUE, €CTECTBEHHOTO O0TOOpa, BUI000pa30BaHUs, TPUCTIOCOOTICHHOCTH
OpraHW3MOB K cCpele OOWTaHUs, BIMSHHUSA KOMIIOHEHTOB  JKOCHCTEM,
AHTPOTNIOTEHHBIX W3MEHEHUH B DKOCHCTEMaxX CBOCH MECTHOCTH, KPyroBOpOTa
BEIIECTB U MIPEeBpallleHus dJHepTruu B 6nochepe

YMeHue HCHOJb30BaTh  COOTBETCTBYIOIIME  apryMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJISl JIOKA3aTelIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CHCTEMaTHUYECKUX TPYII; B3aUMOCBSA3H OPIraHU3MOB M Cpe/bl OOUTAHUS; €ANHCTBA
YeJIOBEUECKMX pac; HEOOXOTUMOCTH 3I0pPOBOTO 00pa3a JKHW3HH, COXPAaHEHUS
pa3sHooOpa3usi BUJIOB U HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMS IMPHUPOIBI U
YeJI0BeUEeCTBA

YMeHne KpUTHYECKH OICHUBATh HWHQPOPMAIMIO OMOJOTMYECKOTO COJEpKAHUS,
UHTEPIPETHPOBATH ITUYECKUE aCTIEKThl COBPEMEHHBIX UCCIIEIOBaHUI B OHOJIOTHH,
MEIUIMHE, OWOTEXHOJOTUH; pPACCMaTpUBATh TJIOOANbHBIE SKOJOTHYECKHE
npoOJIeMbl COBPEMEHHOCTH, (pOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HIO3HITHIO




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA EI'J
1O BUOJIOI'MHA

Kox IIpoBepsieMblii 31eMeHT cOAepPKAHUSA

1 buonorus kak Hayka. JKuBble CUCTEMBI M UX U3y4YEHUE

CoBpemMeHHast OHOJIOTHSI — KOMIUIEKCHAs HaykKa. brosornueckue Hayku M M3ydaeMble UMH
npobnembl. DyHIaMEHTAIbHBIC, TPUKJIAIHBIE M TOMCKOBBIE HAy4YHBIC MCCIIEOBAHUS B
Ouosiorum.

3nayenue 6nonoruu B GOPMUPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MHpA.
IIpodeccun, cs3anHble ¢ Ouosoruei. 3HaueHue OMOJIOTMU B MPAKTHUECKOW AEATEIbHOCTH
YeJI0BEeKa: MEAMIIMHE, CEIbCKOM XO035IICTBE, MPOMBINUIEHHOCTH, OXPaHe IPUPOIBI
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JKuBbie cUCTEMBI KaK MpeaMeT H3ydeHus: Onosoruu. CBOMCTBA JKUBBIX CHCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JAUCKPETHOCTb U LEIOCTHOCTb, CIOXHOCTb M YHOPSAJIOYEHHOCTb
CTPYKTYpPBI, OTKPBITOCTb, CaMOOPTaHU3AIMsA, CAMOBOCIPOM3BEIACHUE, PA3APAKUMOCTb,
HW3MEHUYUBOCTh, POCT U pa3BUTHE.

YpOBHM OpraHM3alMi  KUBBIX CHCTEM: MOJICKYJISPHBIMA, KIETOYHbIA, TKaHEBBIM,
OpraHU3MEHHBIN,  MOMYJISIMOHHO-BUAOBOM, HOKOCHUCTEMHBIH  (OMOreOleHOTUYECKHUIA),
ounochepnsiid. [Ipomecchl, MPOUCXOSAIINE B )KUBBIX cucTeMax. OCHOBHBIC TIPU3HAKH KUBOTO.
XKuznp kak ¢popma CyIiecTBOBAHUS MaTEPUH

1.2

Mertoab! Ononorudeckoit Hayku. Habmoenue, n3mepeHue, SJKCIepuMeHT, cUcTeMaTH3alus,
MeraaHanu3. IlonsTme o0 3aBUCMMOM UM He3aBUCMMOW mepeMeHHOH. [limaHmpoBaHue
skcnepumenTa. [locraHoBka u nposepka runote3. Hynesas runoresa. [TonsTHe BIOOpKHU U
e€ 1ocToBepHOCTh. Pazopoc B Gronornyeckux qaHHbIX. OeHKa 10CTOBEPHOCTH MOJTYYEHHBIX
pe3ynbTaToB. [IpUUMHBI UCKa)KEHUS PE3yIbTATOB dKCIIepuMeHTa. [loHsaTHe cratTucTu4ecKoro
TecTa

1.3

2 Kierka xak Onosornueckas cucreMa

Knerka — cTpykTypHO-(pyHKIIMOHA/IbHAA €IuHUIA >KUBOro. VcTOpus OTKPBITUS KIIETKH.
Pa6otsl P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. Illneiinen, P. Bupxos).
21 OCHOBHBIE MOJOXKEHUSI COBPEMEHHON KJIETOYHOU TEOPHUH.
' Metoabl MONEKYISpPHOM W KJIETOYHOM OHOJOTMM: MHKpPOCKOIHUS, Xpomarorpadus,
anekTpodope3, METOJ MEYEHbIX aTOMOB, AuddepeHInanbHOe LIEeHTPUPYTrUpOBaHuE,
KYJIbTUBUPOBAaHUE KJIETOK

XVWMHYECKUH COCTaB KIETKH. Makpo-, MUKPO- M YIbTpPaMUKpO3JIeMEHTHI. Boja u e€ posib kak
pacTBOpUTENs, peareHTa, ydacTHe B CTPYKTYPHPOBAHUHM KIETKH, TEIUIOPETYISIUU.
MuHepanpHbIe BEIIECTBA KJICTKU, WX OMOJOTHYecKas poJib. Poiab KaTHOHOB M aHMOHOB B
KJIETKE.
buonornueckue monmumepsl. beaku. AMUHOKHCIOTHBIN cocTaB 0eaKkoB. CTPYKTYphI O€ITKOBOM
Mounekynbl. llepBuuHas cTpykTypa Oenka, TENTHAHAs CBA3b. BTOpu4YHas, TpeTW4Has,
29 yeTBepTUYHast CTpyKTypbl. Jenarypauus. CpoiictBa OenkoB. Kraccudukanus Oenkos.
buonornueckue pyHKINN OEIKOB.
VYrneBonbl. MoHOCaxXapubl, AUCaXapuIbl, OJIMTOCAXapuabl U mojucaxapuabl. OO mian
CTpOCHHS U (U3UKO-XUMHUYECKHUE CBOMCTBA yIIIeBOI0B. bruonornyeckue GyHKIIUU yIIIEBOIOB.
Jlumuae!. IMaapodunsHO-THIPOPOOHBIE CBOIICTBA. Knaccudukamnms JIUIINIIOB.
Tpurnunepunsl, Ghochomunuapl, BOCKH, CTepouabl. bronorndeckne (QyHKIUH JTHITHIOB.
OO6mue cBolcTBa OMOJIOTHYECKUX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJYITPOHUIIAEMOCTb.




2.3

2.4

Hyxneunoseie kucnotel. JIHK um PHK. Ctpoenune HykiIeMHOBBIX KHUCIOT. HykiaeoTHbI.
[Tpunun xomminementapHocty. [Ipasmino Yapradda. Crpykrypa JHK — nBoitnas cnmpanis.
Mecronaxoxaenue u ononorndeckue Gynkmuu JJHK. Bunst PHK. ®yakuun PHK B kietke.
Crpoenue moiekynsl AT®. Makpospruueckue cBsizu B moiiekyie AT®. buonoruueckue
¢byakuun AT®. BoccTaHOBIICHHBIE IEPEHOCYMKHU, MX (GYHKIHMH B KieTke. CeKBEeHUpOBaHUE
JHK.

CrtpykrypHass Ouonorus: OMOXMMHUYECKHME M OMOPHU3NYECKHE HCCIEJIO0BaHUS COCTaBa U
MIPOCTPAHCTBEHHOMN CTPYKTYPHI OMOMOJIEKYIT

Tumbl KJeTok: SykapuoTHYecKas M Tmpokapuotuueckas. CTpyKTypHO-(pYHKIIMOHAJIbHBIE
00pa30BaHMs KIETKH.

Crpoenue nmpokapuoTHuueckoi kiaetku. Knerounas crenka 6akrepuit u apxeit. OcobeHHOCTH
CTpOEHUsI reTepoTpoHOW M aBTOTPOGHON NPOKAPUOTUYECKUX KIETOK. MecTo U poiib
MPOKAPHUOT B OMOIIEHO3aX.

Crpoenue u (GyHKIMOHHPOBAHUE SyKapHOTHUecKoW kieTku. [lnasmarnmueckas memOpaHa
(razmanemma). CTpykTypa IIa3MaTuuecko MeMmOpaHbl. TpaHCHOPT BEIIECTB uepe3
1a3MaTHYecKyl0 MeMOpaHy: naccuBHbli (nuddysus, obneruénnas aud@ysusi), akTUBHBII
(TIepBUYHBIN ¥ BTOPUYHBIA aKTUBHBIN TpaHcropt). [lomynponumaemocts MeMOpansl. PaboTta
HaTpUI-KaJMeBOro Hacoca. DHIOLMTO3: MUHOLMTO3, (haronuro3. Dx3ouuro3. Kierounas
crenka. CTpyKkTypa U GyHKIWHU KIETOYHOU CTEHKH PACTEHHIA, TPHOOB.

[uromnazma. Ilutozons. Ilutockener. JIBmkeHue nuroriasMel. OpraHouMzbl KIIETKH.
OpHoMeMOpaHHbIE OpraHoujbl KJIETKH: HHaomuasmaruueckas cerb (JIIC), ammapar
I"onb KM, TM30COMBI, MX CTPOEHHUE U (PYHKIMU. B3auMOCBsI3b 0IHOMEMOpPAaHHBIX OPraHOUOB
kietkd. CTpoeHue rpaHylspHoro petukyiayma. CuHTe3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHbIX MeMOpaH. [mankuil (arpaHymnspHbIA) SHAOMIA3MATHUYECKUH PETUKYIYM.
CexperopHast ¢yHkiusa amnmnapara [onpmku. TpaHcmopT BemecTB B KieTke. Bakyonu
pacTUTENbHBIX KiIeToK. Knetounsii cok. Typrop.

[TonryaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHIPUH, TUIACTUIBL.

Crpoenre u (yHKIMM MUTOXOHApPUN M miactui. [lepBuuHble, BTOPUYHBIE M CIIOXKHBIE
1acTUIbl (POTOCUHTE3UPYIOMIUX SYKApUOT. XJIOPOIUIACTHI, XPOMOILIACTHI, JIEUKOIIACThI
BBICILINX PACTEHUM.

HememOpannbie opranouasl kietku CrpoeHne M (YHKIMM HEMEMOpPaHHBIX OpPraHOMIOB
KJIeTkd. Pubocomel. MukpodunamenTsl. Mblieunsle kKieTku. Mukpotpy6ouku. KnerouHsrit
ueHtp. CTpoeHHe M JBHKEHHE JKTYTUKOB U PECHHYEK. MHUKpOTPYOOUKH LUTOILIa3MBbl.
Lentpuons.

SAnpo. OGonouka sipa, XpOMaTuH, KapHuoIUla3Mma, SIPBIIIKHA, UX CTPOCHHE U (DYHKIHUU.
SnepHblii  OenkoBbIE  MaTpukc. [IpocTpaHCTBEHHOE pPACHONIOKEHHE XPOMOCOM B
uHTepdazHoM sape. benku xpomaTuHa — TUCTOHBI.

Knerounsle BitoueHus. CpaBHUTENBHAS XapaKTEPUCTUKA KIIETOK DYKapuOT (PaCTUTENBHOM,
KUBOTHOM, TpHOHOIN)

AccuMWISIIMS U TUCCUMIJIALIMA — JIBE€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BEIIeCTB:
aBTOTPOGHBIH M TeTepoTpOoHBIA. VYdacTHe KHcIopoJa B OOMEHHBIX Mpolleccax.
OHepretudeckoe oOecneueHue KieTku: mnpeBpaiieHne ATd B oOMeHHBIX mpolieccax.
@depMeHTAaTUBHBIN XapakTep peakiuil KIeTOYHOro Metabonau3ma. @epMeHThl, UX CTPOCHHE,
cBoiicTBa  MexaHu3M nerictBusa. Kodpepmentsl. OTinuunst GepMEHTOB OT HEOPTaHHMUECKHUX
KaTalnu3atopoB. benku-akTuBaTopel #  OENKH-WHTHOMTOpPBL. 3aBHCHUMOCTH CKOPOCTH
(hepMEHTAaTUBHBIX PEAKIIUN OT Pa3INYHBIX (DAKTOPOB.

IlepBHUYHBII CUHTE3 OPraHUYECKUX BELIECTB B KieTKe. PorocuHTe3. Poip xyopomiactos B
nporecce ¢otocuHTe3a. CeroBas W TemHoBas (as3bl. [IpomykTuBHOCTH (OTOCHHTE3A.
Bnusinue pa3nuuHbIX (GakTOpPOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.




XemocuHres. PaznooOpa3ue opraHu3MoB-XE€MOCUHTETUKOB: HUTPUUIUPYIOLIIE OAKTEPHH,
xKenez00aKkTepuu, cepoOaKTepHH, BOJIOPOIHbIE OakTepun. 3HaUCHNE XeMOCHHTE3a.
AmnaspobHble opranusMbl. Bunel Opoxenus. IIpogykTel OpoxeHHS M MX HCHOJIb30BaHUE
94eJI0BEKOM. AHaIpOOHbIE MUKPOOPTraHU3MBbl KaK OOBEKThI OMOTEXHOJIOTUU U BO30YAUTENN
Oosne3Hen.

AdpoOHBIC OpraHW3MBbl. JTanbl YHEPreTHUYECKOro oOmeHa. [loAroToBUTENBHBIN OTaIl.
I'mukonn3 — 6eCKUCIOPOAHOE pACIEIIICHHE TTIFOKO3bI.

Buonornueckoe OKHCICHHE, WIN KIETOYHOE JAbIXaHUE. Poib MHTOXOHIpU B mporeccax
Ouosiornyeckoro okucieHus. Lluknuueckue peakuuu. OxkucnutesnsHoe GpochopuupoBaHue.
[IpeumymiecTBa a’spoOHOTO MyTH OOMEHa BEIIECTB Iepe] aHa’pOOHBIM. DPPEKTHBHOCTD
HHEPreTUYEcKOro oOMeHa

2.5

Peakiun matpuuHoro cunresa. IIpuHIMI KOMIIJIEMEHTapHOCTH B pEaKLUSX MaTPUYHOIO
cuHTe3a. Peanm3anus HacieACTBEHHOW HMH(OpMaruu. |'eHeTHdyeckwii KOJ, €ro CBOWCTBA.
Tpanckpunuuss  —  matpuunbii  cuHTe3  PHK. IlpyHIMIIBL ~ TPaHCKPHIIIUHA:
KOMIUIEMEHTAPHOCTh, aHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTb. TpaHcisiluusg U €€ JTarbl.
Vuactue tpancnoptHeix PHK B Ouocunreze Oenka. VYcioBus OuocuHTe3a Oelika.
Komuposanue amuHokucinot. Poss pubocom B GnocunTe3e Oenka.

Opranuzanys reHoma y IpoKapuoT U 3yKapuoT. Peryisanus akTHBHOCTH I'€HOB Y IPOKapHOT.
I'unore3za omnepona (®. XKako6, K. Mano). Perymsauus oOMEHHBIX MPOLIECCOB B KIIETKE.
Knerounslii romeocras.

Bupycsl — Hekierounbsie (GOpMBI KU3HH W OOJMTaTHBIE Mapa3uThl. CTPOGHUE MPOCTHIX U
CJIO’KHBIX BUPYCOB, PETPOBUPYCOB, OAKTEpHO(Daros.

BupycHslie 3a0oneBanus uenoBeka, ;kuBoTHbIX, pactenuit. CITMJ], COVID-19, counanbHbie
U MEJUIIMHCKHE TPOOIeMbI

2.6

Knerounslii nuki, ero nepuoasl 1 perynsnus. Marepdasza u Mutos. OcoOeHHOCTH MPOLIECCOB,
nporekatomux B wuHTep(daze. I[loaroroBka kieTku K jgeneHuro. [IpecuHTeTHUECKUA
(MOCTMUTOTUYECKUI), CHHTETUYECKHH M TIOCTCUHTETUYECKUNA (IPEMUTOTHUECKUI) TEPHOAbI
UHTEpPa3bl.

Martpuunelii  cunres JHK —  pemmmkanmsa.  [lpunnunsr  perumkanun — JJHK:
KOMIUIEMEHTAPHOCTh, IOJYKOHCEPBAaTUBHBIA CHHTE3, AHTHUIAPAJUIEIBHOCTh. MexaHusm
perumkanmu  JIHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl U TenoMmepasa.
XPOMOCOMHBIH Ha0OpP KJIETKH — KapUOTHIIL. J{MIJIOUTHBIN U ratuIonaHbINA HA0OPBI XpPOMOCOM.
I'omonoruynsie xpomocoMsl. [10710BbIE XPOMOCOMBI.

Jlenenue kineTkn — MuTo3. CTaguy MUTO3a M MPOUCXOSAIINE B HUX IIPOLECCHI. THITBI MUTO3a.
Kapunokunes u nutokusnes. buonorndeckoe 3HaueHue MHUTO3a. Perynsnus MUTOTHYECKOIO
uukia kietku. [Iporpammupyemast kierouHasi THOeinb — alonTos.

@yHKIMOHAIbHAS TCHOMUKA

3.1

Opranusm Kak OHoJIOrHYecKas CUcTeMa

OnHOKJIETOYHbIE, KOJOHHAJIBHBIE, MHOTOKJIETOYHbIE OpPraHW3Mbl W MHOTOTKAaHEBBIE
OpPTraHU3MBI.

®opMBI pa3MHOXKEHHUSI OPTaHU3MOB: Oecrionoe (BKJIOYas BEreTaTUBHOE) W TMojoBoe. Buapl
0€ecroJIoro pa3sMHOXKEHUS: IOYKOBAaHUE, CIIOPYIIALUS, pparMeHTalus, KIOHHPOBaHHE.
[TonoBoe pazmuoskenue. [lonoBeie kneTku, nim rametsl. Meito3. Craauu meitosa. [loBenenne
xpomocoM B Melo3e. Kpoccunrosep. buonornyeckuii cmpica Meiio3a U OJI0BOIO MpoLecca.
Melio3 1 ero MecTo B KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoapimeBoe pazputue. ['amerorenes y :xuBOTHBIX. [1o0BBIE jkene3bl. OOpazoBaHue U
pa3BuTuE NOJOBBIX KieTOoK. CrepmaroreHe3 u ooreHe3. CTpPOEHHE ITOJIOBBIX KIETOK.
OmotoTBOpEeHHE U 3MOPHUOHATIBHOE pa3BUTHE KHUBOTHBIX. CrOCOOBI OMIOJOTBOPEHUS:
Hapy)KHoOe€, BHyTpeHHee. [lapTeHorenes.




WunuBunyansHoe pa3BUTHE OpraHu3MoB (oHToreHes). Craaun sMOpHOreHes3a )KHUBOTHBIX (Ha
npumepe Jarymku).  Jpobnenwe. Tumbsl  apoOnenus.  OCOOCHHOCTH — IPOOJICHUS
MJIEKONUTAIOIIMX. 3apOABIILEBbIC JTUCTKH (racTpysslus). 3akijajka OpraHOB M TKaHEW W3
3apOJBIIIEBBIX JIMCTKOB. B3anMHOe BIMSHUE YacTe pa3BHUBAIOLIETOCS — 3apojblllia
(oMOpuoOHanbHAs WHAYKLMS). 3akjagka IUlaHa CTPOEHMsI JKMBOTHOIO KaK pe3yJsbTar
HepapXUYEeCKUX B3aUMOJICUCTBHUI T€HOB. BimsHue Ha SMOpPHOHAIBHOE PAa3BUTHE PA3THUYHBIX
(baKTOpOB OKpY’KaroIe cpebl.

Poct u pa3zButue xuBoTHBIX. [locTamMOpuoHanbHbil nepuoa. IIpsmoe n Henpsimoe pa3BUTHE.
Pa3Burtue ¢ meramop(o30oM y 6€CrI03BOHOYHBIX U TO3BOHOYHBIX )KMBOTHBIX. brosjorunueckoe
3HAUEHHUE NPSAMOI0 U HENPSAMOI0 Pa3BUTHS, UX paclpocTpaHEHHE B mpupojae. Tumbl pocta
KUBOTHbIX.  DakTOpbl  peryjsiiMM  pocTa  KUBOTHBIX M 4yenoBeka.  Cragum
MOCTAMOPHOHAILHOTO Pa3BUTHSA y KUBOTHBIX U YeloBeKa. [leproapl OHTOreHe3a 4eIoBeKa.
PazmHoxenue u pazputue pacteHuid. ['amerodur un cnopodur. Meito3 B )KU3HEHHOM LIUKJIE
pactenmii. OOpa3zoBaHume cmop B Ipolecce Meho3a. [ameroreHes y pacTeHUH.
OmnogoTBOpEHNE M Pa3BUTHE PACTUTEIbHBIX OPraHMW3MOB. J[BOWHOE OIUIOJOTBOPEHHE Yy
LBETKOBbIX pacreHud. OOpa3oBaHME€ U pa3BUTHE CEMEHH. MeXaHU3Mbl PpEryssuu
OHTOT'€HE3a Y PACTCHUM U KUBOTHBIX

3.2

Hcropus cTaHOBIEHUS U pa3BUTHS T€HETUKU Kak HaykKu. OCHOBHBIE T€HETHUECKHUE MTOHATUS
U CUMBOJIBI. ['OMOJIOTUYHBIE XPOMOCOMBI, aJUIEIbHbIE T'€HBI, AIbTCPHATUBHBIC MPHU3HAKH,
JOMUHAHTHBIM M PELECCUBHBIM NpPHU3HAK, TOMO3UTOTa, TE€TEPO3UT0Ta, YUCTas JIHHHS,
rubpunpl, reHotur, ¢GeHoTun. OCHOBHBIE METOJbl TEHETHUKHU: THOPUIOJIOTHUYECKUH,
LUTOJIOTUYECKU I, MOJIEKYIISIPHO-TE€HETUYECKHIT

3.3
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Mounorubpuanoe ckpemubanue. [lepBeiii 3akoH MeHens — 3aK0H eTMHO00pa3usi THOPHUIOB
nepBoro nmnokosjeHus. IlpaBuno nommHuMpoBaHusa. Btopoil 3akoH MeHnpens — 3akoH
pacierieHusi Mpu3HakoB. l[luTonornueckre OCHOBBI MOHOTHOPUAHOTO CKPEIUBaHUS.
['umoresa 4MCTOTHI raMeET.

AHanusupyrolee ckpenuBanue. [IpomexxyTouHblil XapakTep HacineAoBaHus. Paciienienue
MPU3HAKOB MIPU HEMOJIHOM JOMUHUPOBAHHH.

Jurubpunnoe ckpemubanue. TpeTuit 3akoH MeHens — 3aK0OH He3aBUCUMOTO HACJIETOBAHHUS
npu3HaKoB. [{uTonornueckre OCHOBBI AUTUOPUIAHOTO CKPEIIUBAHUSI.

CuernnieHHoe HacjienoBaHue npusHakoB. Paboter T. Moprana. CriernieHHOe HaclieJJOBaHHe
TE€HOB, HAPYIIEHUE CLETUIEHU MEXIYy TeHaMH. XPOMOCOMHAsi TEOPHUS HACJIEICTBEHHOCTH.
I'enetnka mona. XpOMOCOMHBIM MEXaHU3M ONpENETIeHUsi 1ojia. AyTOCOMBI U TOJOBBIE
XpoMOCOMBbI. ['OMOramMeTHBI U TreTeporaMeTHbIM Mo. ['eHeTudeckass CTpyKTypa MOJOBBIX
xpomocoMm. HacnenoBanue Npu3HAKOB, CLETUIEHHBIX C ITOJIOM.

l'enoTtun kak uenoctHas cucteMa. llneloTponusi — MHOKECTBEHHOE JIEHCTBHE TEHa.
MHoxecTBEeHHbIN ajuienu3M. B3zauMozeiicTBue HealenbHbIX reHOB. KoMIieMeHTapHOCTb.
Onucras. [Tomnmepus

BzaumopeiicTBre TeHOTHUIIA ¥ CPEIBbI TP POPMUPOBAHUH (heHOTHIIA. I3MEHINBOCTH PU3HAKOB.
KauecTBeHHBIE M KOTMYECTBEHHBIE TPU3HAKH. BUIbI M3MEHUMBOCTH: HEHACIEJACTBEHHAs M
HACJICICTBEHHAs!.

MoudukanonHas W3MEeHYMBOCTb. Posb cpenbl B (OpMHpPOBaHMM MOTU(PHUKALMOHHON
n3MeHunBOCTH. HopMa peakiuu npusHaka. BapuanmoHHBIA psq ¥ BapuanmoHnHas kpusas (B.
Horanncen). CpoiictBa MOIU(UKAITMOHHOM N3MEHYUBOCTH.

I'enoTunmueckass W3MeHUMBOCTH. (CBOWMCTBA TI'€HOTHUIIMYECKOM H3MEHYMBOCTUA. BuIbl
TeHOTUIMMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTal[HOHHASI.

KomOunatuBHass W3MEHYMBOCTh. MeH0O3 M MOJOBOM MpOIecC — OCHOBa KOMOWHATHBHOMN
M3MEHYUBOCTH. PosTb KOMOMHATUBHOI U3MEHYMBOCTH B CO3JJAHUY T€HETUYECKOr0 pa3HO00pasus
B IIpejiesiaX OJTHOrO BUJIA.
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MyTalmoHHass W3MEHYMBOCTb. BHIBI MyTanuii: TeHHbIE, XPOMOCOMHBIC, TEHOMHBIE.
CrioHTaHHbIE YW WHAYUUPOBAHHBIE MYTalMH. SepHbIE M IMTOIUIA3MATHYECKUE MYTAallUU.
Comarnueckrie U TOJOBbIe MyTanuu. [IpHunHBI BOSHUKHOBEHMSI MyTaluil. MyTareHbl U HUX
BJIMSIHUE HAa OPraHU3Mbl. 3AKOHOMEPHOCTH MYTALIMOHHOIO Ipolecca. 3aKOH T'OMOJIOTHYECKUX
psanoB B HacienctBeHHo m3MmeHunBoctu (H.M. BaBunor). BHesnepHas M3MEHUMBOCTH M
HACJIEICTBEHHOCTh

Kapuotun wyenoseka. MexayHapoaHas nporpaMma HCCIEAOBAaHUS TE€HOMAa YEJIOBEKA.
MeTonpr W3y4YCHUS IeHETHKH YeJIOBEKa: IreHeaJIOTHYSCKHH, OJIM3HELIOBBIN,
IIATOTCHETHUECKHH, MOMYJIALUOHHO-CTATUCTUYECKUH, MOJIEKYJISIPHO-TEHETUYECKUM.
CoBpemeHHOe omnpeaesieHue TeHOTHIIA: ITOJIJHOTEHOMHOE CEKBEHHpPOBaHUE,
TCHOTUIIUPOBaHUE, B TOM uucie ¢ nomoribio [1I[P-ananu3a. Hacnenctenubie 3a001eBaHms
yeloBeKa. ['@HHbIe W XPOMOCOMHBIE OOJIE3HHM 4elIOBeKa. boie3Hu ¢ HacaeICTBEHHOMN
MIPEIPaCOI0KEHHOCThIO0. 3HAUEHUE MEIUIIMHCKON TeHETHUKU B MPEJOTBPAICHUH U JICUCHUH
reHETHYECKUX 3a00JIeBaHni ueoBeka. CTBOIOBEIE KIIETKU

3.6

JlomecTukanuys U ceseKiusl. 3apoKIeHUE CeeKuu U qomectukanuu. Yuenue H.M. BaBunosa
0 IIEHTpPax MPOMCXOXKICHUS W MHOTOOOpasusi KyJIbTypHBIX pacTeHui. Ponp cenekuun B
CO3JJaHMM COPTOB pacTeHWd U mopox kuBOTHBIX. CopT, mnopoxa, mTamm. 3aKOH
TOMOJIOTHYECKUX PAJIOB B HacieAcTBeHHOW n3MeHunBocty H.M. BaBuioBa, ero 3Hauenue 1
CENEKIIMOHHON paboThI.

Metoapl celeKInOHHON paboThl. MICKYCCTBEHHBIM OTOOP: MAacCOBBIM M WHAMBUYaTbHBIN.
Otanbl KOMOMHALMOHHON cenekiuu. VcnbiTanue npousBoauresnei no noromctsy. Otéop no
TEHOTUITy C TIOMOIIBIO OLIEHKH (PEHOTHIA MOTOMCTBAa U OTOOp MO T'€HOTHIY C MOMOILBIO
ananuza JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJl CeNeKIIMOHHOW paboThl. PaauanuoHHBId U
XUMUYECKMI MyTareHe3 Kak MCTOYHMK MyTallMid y KYJIbTYpHBIX (OpPM OpraHM3MOB.
Hcnonb30BaHre T€HOMHOIO PEAAKTHPOBAHUS U MeETOoA0B pekoMOumHaHTHBIX JIHK s
MIOJIyYEHUS UCXOIHOIO MaTepuaa JUisl CEJCKLIUH.

[Nomyuenne nonvruionioB. BHyTpuBHIoBas rubpuausanust. bIM3kopoacTBEHHOE CKpeIlMBaHUE,
i uHOpUMHT. Hepo/icTBeHHOE CKpelrBaHue, Wi ayTOpuauHT. ['eTepo3uc U ero mpu4MHAbIL.
Hcnonb3oBanue rereposuca B cenekiuu. Otnanénnas rudpummsanys. [Ipeomonenue Gecruionus
MEXBHI0BBIX THOPUI0B. JIOCTHKEHHUS CETIEKIIMU PACTEHUI 1 )KUBOTHBIX

3.7

4.1

OOBEKThI, HCMONIb3yeMble B OHOTEXHOJOIMH, — KIETOYHbIE M TKAHEBbIE KYJIbTYPHI,
MHUKPOOPIaHU3MbI, UX XapakTepUCTHKA. TpaJulMOHHAs OWOTEXHOJOTHA: XJeOomeueHue,
MOJy4YE€HHE KHCIOMOJOYHBIX MPOAYKTOB, BHHOAeNHE. MUKPOOHOIOTHYECKUI CHHTE3.
OOBEKTBl MHKPOOHOJIOTHYECKUX TeXHONorui. IIpom3BoiacTBO Oenka, aMHUHOKHCIOT U
BUTaMUHOB. VICKyCCTBEHHOE OIUIOOTBOPEHHE. PEKOHCTPYKIMS SAHIEKIETOK U KIIOHUPOBAaHUE
YKUBOTHBIX. MEeTO TPaHCIUIAHTALUU SAIEP KIETOK.

XpOoMOCOMHass M TeHHas WHXeHepus. VICKyCCTBEHHBIN CHHTE3 I€Ha M KOHCTPYHpPOBaHHUE
pexomOuHaHTHBIX JIHK. /locTikeHus ¥ nepcreKTUBBl XpOMOCOMHOW U T€éHHON MHXKEHEPHUH.
MeauunHcke OnoTexHoa0ruu. Vcrnonb3oBaHue CTBOJIOBBIX KIETOK

CucreMa 1 MHOTOOOpa3He OpraHMIecKoro Mupa

buonoruueckoe paznooOpasue opraHn3MoB. COBpeMeHHasl CUCTEMa OPraHHMYECKOro MHpa.
[Mpunnunsl  knaccuukanuu — opraHu3MoB. OCHOBHBIE  CHCTEMAaTHYECKHE  TPYIIIBI
OpPraHHU3MOB.

OCOOCHHOCTH CTPOCHHS M >KU3HENCSITEIBHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuw,
apxeW, OJHOKJIETOYHblE TpHOBl, OJHOKJIETOYHBIE BOJOPOCIH, JPyrue IPOTHUCTHI.
Kononunanbuple opraHusmbl. J[BHXKEHHE OJHOKJIETOYHBIX OpraHU3MOB: aMEOOHMIHOE,
KTYTUKOBOE, PECHHYHOE. 3alMTa y OAHOKIETOYHBIX OPraHM3MoB. Pa3npaxumocTts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcuchbl
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MHorokjerounbsle pacteHus. B3auMocBsa3b 4acTell MHOTOKJIETOYHOro OopraHumsma. TkaHu,
OpraHbl U CUCTEMBI OPraHOB MHOTOKJIETOYHOI'O opraHuzMa. OpraHusMm Kak €IMHOE IIEJIOE.
Txanu pacrenuii. Turel pacTUTEIBHBIX TKAHEH: 00pa3oBaTesibHAs, TIOKPOBHAS, IPOBOAIIAS,
OCHOBHasA, MexaHnueckasi. OcoOOEHHOCTH CTpOeHMS, (PYHKUIUN M PACIOJIOKEHHUS TKaHEH B
opraHax pacTeHHH

4.3

4.5

4.6

BererartuBHble M TeHepaTUBHBIE OpPraHbl pacTeHUN. OYHKIUHU OPraHOB U CUCTEM OPIaHOB.
Kapkac pacrenuii. JIBMKEHHME MHOTOKJIETOYHBIX PACTCHUM: TPONU3MBI M HACTHM.
[lornomenue BOABI, YIVIEKUCIOrO ra3a M MUHEPAIbHBIX BEIIECTB PacTeHUsIMHU. J[pIxaHue
pacrenuii. [{uddysus razoB yepe3 noBEpXHOCTH KIETKH. TpaHCTIOPTHBIE CUCTEMBI paCTEHUIA.
Brinenenne y pacrenuil. 3ammTa y MHOTOKIETOYHBIX pacteHui. Kyrukymna. Cpencrtsa
MACCUBHOU M XUMHUYECKOHU 3amuThl. DUTOHIIUIEIL.

PazgpaxxumocTte W perymsuus 'y OpraHu3MoB. Pa3npaxuMocTs M peryimsuus y
MHOT'OKJICTOYHBIX pacTeHuil. POCTOBBIE BeleCTBA U UX 3HAYCHUE

MHOroKJIETOYHBIE KUBOTHBIE. B3aUMOCBA3b YacTeil MHOTOKJIETOYHOIO Opranu3ma. TkaHw,
OpraHbl U1 CUCTEMbl OPTaHOB MHOTOKJIETOYHOI'O0 opraHu3Ma. OpraHus3M Kak €IUHOE IIeJI0€.
T'omeocta3. TkaHW JKMBOTHBIX W YEJOBEKa. THIBI KWBOTHBIX TKaHEH: SMHTEIHANLHA,
COEIMHUTEIbHAS, MbIlIIeUHast, HepBHAst. OCOOEHHOCTU CTPOEHUS, PYHKIIMIA U PACTIONIOKECHHUS
TKaHEW B OpraHax KMBOTHBIX U YEJIOBEKa

Oprasbl ¥ CUCTEMBI OPTraHOB KUBOTHBIX. DYHKIIMKM OPraHOB M CUCTEM opraHoB. Omnopa Tena
opranu3moB. CKelleTbl OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX XUBOTHBIX. HapyxkHbiil u
BHYTpeHHUH ckeneT. CTpOCHHE U TUTIBI COSTMHEHUS KOCTEH.

JIBr>KeHMEe MHOTOKJIETOYHBIX >KMBOTHBIX. [IuTanue >xuBOTHBIX. [IuTaHMe MO3BOHOYHBIX
KUBOTHBIX. JIpixanue xuBOTHBIX. KoxHOe nbixanue. XKadepHoe u 1€rouyHoe IbIXaHue.
JIpIXaHW€ TO3BOHOYHBIX JKUBOTHBIX. OBOJIOLUMOHHOE YCIO0)XHEHUE CTPOCHUS JIETKUX
MMO3BOHOYHBIX JKUBOTHBIX. [[pIxaTenbpHas cucteMa yenoBeka. MexaHn3M BEHTUIISIHUY JIETKUX
y NOTHUL] U MJIEKONMUTAKIIMX. TpaHCOPT BEMIECTB y OPraHu3MOB. TpaHCIOPT BELIECTB Yy
*KUBOTHBIX. KpoBeHOCHast cuctemMa um e€ opranbl. KpoBeHOCHas cucrema MO3BOHOYHBIX
XKUBOTHBIX. Kpyru kpoBooOpaiieHus. DBOIIOIUOHHBIE YCIOKHEHHS CTPOCHUS KPOBEHOCHOM
CHUCTEMBbI TTO3BOHOYHBIX >KMBOTHBIX. BhileneHne y opranu3sMoB. BbelaeneHne y >KMBOTHBIX.
CokparurenbHble Bakyonau. Opranbsl BblenaeHUs. CBA3b MOJOCTU Tella C KPOBEHOCHOW M
BBIJICINTENILHOW cHUCTeMaMH. BbieneHne y TMO3BOHOYHBIX JKMBOTHBIX. 3aluTra Yy
MHOT'OKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M UX TPOU3BOIHBIE.

PazmpaxuMocth M perynanuss 'y OpPraHu3mMoB. Pa3apaXuMOCTh y  OJHOKIIETOYHBIX
opranu3MoB. Takcucel. Pa3gpakMMOCTp M pETyisilHUs y MHOTOKIETOYHBIX PACTEHUM.
PocrtoBbie BeniecTBa 1 X 3HaYEHHE.

HepBHas cuctema u pediekTopHas perynsius y MHOTOKJIETOYHBIX >KHBOTHBIX. HepBHas
cucteMa M €€ OTHEeNbl. DBOJIOIMOHHOE YCIO0XHEHUE CTPOEHUS HEPBHOM CHUCTEMBI Yy
YKWBOTHBIX.

Pa3zpabotka anroputMoB u mporpamm ans 3(GPeKTUBHON (YHKIIMOHATHHOW aHHOTAIIUU
T€HOMOB, TPAHCKPHUIITOMOB, IPOTEOMOB, METa00JIOMOB MHKPOOPTAaHU3MOB, PACTCHHM,
YKUBOTHBIX U YEJIOBEKA

OpFaHI/ISM YCJIOBCKA U €ro 310POBLC

5.1

Oprasbl ¥ cucTeMbl OpraHoB 4yenoBeka. OT/eNnbl FOJIOBHOTO MO3Ta ITO3BOHOYHBIX KHBOTHBIX.
Pednexc u pednexkropnas nmyra. besycnoBHbie U ycioBHbIe pediekchl. ['ymopanbHas
peryJsiys U SHAOKPHUHHAS CUCTEMa )KUBOTHBIX M YeJoBeKa. JKene3sl SHAOKPHUHHON CUCTEMBI
U UX TOpMOHBI. [lelicTBUE TOPMOHOB. B3auMOCBA3b HEPBHOW W HIHIOKPUHHOU CHCTEM.
I'unoranamo-runopuzapnas cucrema. Pednexc u pecdrnexropnas nyra. besycnoBHble u
YCIIOBHBIE PEIICKChI
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3ammTa opranusma ot 6one3neld. IMmyHHas cucteMa yenoBeka. KiieTouHbIi U ryMOpaibHBINH
UMMYHUTET. BpoxaéHuelid, npuoOpeTEHHBI crenuduueckuii uMMmyHHTET. Teopus
KJIIOHaJIbHO-ceNieKTuBHOTO  mMMyHHTeTa  ([1.Dpnmux,  ®.M.bepuer,  C.Toneraga).
BocnanurenbHble OTBETHI OpraHu3moB. Posib BpOXKIEHHONO HMMMYHMTETa B pPa3BUTUU
CUCTEMHBIX 3a00JIeBaHUN

5.3

5.4

KpoBenocHass cucrema u e€ opranbl. Cepaue, KpOBEHOCHBIE COCynbl U KpoBb. Kpyru
KpoBooOparnienus. Pabora cep/ia u e€ perysus

Jpixanue venoBeka. Juddysus ra3oB uepe3 moBepxXHOCTh KIETKH. [[pIxarenbHas cucreMa
yesoBeKa. JpIxaTenpHas IOBEpXHOCTb. Perynsnus npixanus. [lpixaresibHble 00bEMBI

5.5

5.6

5.7

6.1

HI/IH_IeBapI/ITeJ'IBHaH CHCTEMA YCJIOBCKa. OTI[eJ'IBI IMUIICBAPUTECIBHOI'O TpaKTa.
HI/IH_IeBapI/ITCJIBHbIe JKCIIC3hI. BHYTpI/IHOHOCTHOC N BHYTPUKIICTOYHOC IMUIICBAPCHUC

[ToxpoBs! 1 ux npousBoaHbie. Opransl Beinenenus. [louknu. Ctpoenune u GyHKIHOHUPOBAHHE
HedpoHa. OubTparys, ceKpenus 1 00paTHOE BCAChIBaHNE KaK MEXaHNU3MBI pa0OTHI OPraHOB
BbiieneHus. OOpa3oBaHHe MOYHU Y YEIOBEKa

HBI/I)KGHI/IC YyeJIOBEKa: MbIlIeuyHas cucreMa. CKeJleTHBIC MBIIINBI K1 UX pa60Ta. CTpOGHI/Ie u
THUIIbI COSTMHEHNS KOCTEH

Teopus 3Bontonuu. PazButue xu3Hu Ha 3emie

OpomonmonHas teopus Y. lapsuna. [Ipennocsuiku BO3SHUKHOBEHUS 1apBUHU3MA. JKU3Hb U
HayyHas JedarenbHocTh Y. JlapBuHa.

JiBuokymiye cuisl 3BosifolMK BUI0B 1o Y. JlapBrHY (BbICOKasi MHTEHCUBHOCTb Pa3MHOXKEHUS
OpraHM3MOB, HACJeICTBEHHAs M3MEHYUBOCTb, OOpPHOA 3a CyIleCTBOBAHUE, €CTECTBEHHBIN U
HCKYCCTBEHHBIN O0TOOD).

Odopmnenne cuateTnyeckoit Teopun sBomoru (CTI). HeliTpanbHas Teopusi 3BOIIOLMH.
CoBpeMeHHass  SBOJIIOIIMOHHAs  OWojorus. 3HayeHHE OBOJIOLUOHHON TeopuM B
(bOopMHPOBAHNUHN €CTECTBEHHO-HAyYHOU KapTUHBI MUpa

6.2

[Tomynsmuss Kak o»yieMeHTapHas eauHuna HBOMOLMU. COBpEMEHHBIE METOJABI OLICHKH
TE€HETUYECKOT0 pa3Hoo0pas3us U CTPYKTYpbI nonyasauui. MizMenenue renodonga nonysisuu
KaK 3JIEMEHTapHOE 3BOJIOLMOHHOE SBIEHHUE. 3aKOH I'eHeTH4ecKoro pasHoBecus Jx. Xapau,
B. Baitn6epra.

OneMeHTapHble (AaKTOpbl (ABMXKYIIME CHJIbI) HBOJIOLUUHM. MYTAalMOHHBIM mpolecc.
KombOunaruBHast n3mMmeHunBOCTh. Jlpeii¢d reHoB — ciyyaiiHble HEHANpaBJIEHHbIE U3MEHEHUS
4acToT ayulene B momyisanusax. Ddext ocHoBarens. Murpauuu. M3omanus momymsuuid:
reorpaduyeckas (MpocTpaHCTBEHHAs ), OHoJIornueckast (pernpoayKTUBHAs).

EcrecTBenHbIil 0TO0Op — Hanpasisonmil Gpaxkrop sBoronuu. @opMbl €CTECTBEHHOTO 0TOOpA:
JOBUKYIINH, CTAOUIN3UPYIOMNHI, pa3pbIBatolui (qu3pynTuBHBEIHN). [lomoBoit oTOop.
[TpucnocoOaeHHOCTh OpPraHW3MOB Kak pe3ylbTaT MHUKpPOIBOJIIOLMHU. Bo3HUKHOBEHHE
npucrnocoOaeHuit y  opraHu3mMoB. Apomopdos3sl u  uauoamanTauuu. [Ipumepsr
npucrnocobaeHuit y opranuzMoB. OTHOCUTEIBHOCTD MPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xputepunm u cTpykrypa. BupgooOpazoBaHue kak pe3yiabTaT MHUKPO3BOJIIOIUH.
W3onsauus — kmo4yeBoit (akrtop BuaooOpazoBaHus. [lyTu M crmocoObl BHI000pa30BaHUS:
ajutonatpudeckoe (reorpaduyeckoe), CHMIaTpuueckoe (PKOJIOTHYECKOE), «MTHOBEHHOEC)
(monuruionan3anus, rudpuau3anys). JauTeabHOCTh HBOTIOIMOHHBIX MTPOIIECCOB.
Mexanu3mbl HopMUPOBaHUS OHOJIOTUYECKOTO PA3HOOOpa3usl.

Pones  »BoOmIONMOHHON OuoNOTMUM B pa3pabOTKe HAyYHBIX METOJOB COXpaHEHHUs
O6uopazHooOpazus. MUKpO3BOMIONMS U KOIBOJIOLMS Iapa3uTOB U UX XO035€B. MexaHU3Mbl
(hopMUPOBaHHS YCTOWYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HE

6.3

Metoapl n3ydeHuss MakpodBoonnu. [lageoHTOIOrnYecKne METOIbl U3YUYEHHUS 3BOJIOLUH.
Iepexoanbie GopMbl U GUIIOTEHETUYECKHE PSIIbI OPTaHU3MOB.




buoreorpaduueckue MeTopl n3ydeHus 3Boonuu. CpaBHeHue (Gaopsl U (hayHbl MAaTEPUKOB
1 0cTpoBOB. bruoreorpadudeckue odnactu 3eMin. BUIbI-OHIEMUKA U PEITUKTHL.
OMOpPHUOIOTHYECKHEe M CPAaBHUTEIBHO-MOP(OIOrHYECKUe METOAbl U3YYE€HUS DBOJIOLUU.
I'eneTndeckue MexaHU3MEI 9BOJIOIHHU OHTOI'CHE3a U IMOABJICHHUSA 3BOJIOLMOHHBIX HOBIICCTB.
['oMonornyHple W aHANOTMuYHbIE OpraHbel. PyauMeHTapHble OpraHbl W aTaBU3MBI.
MOJ’IGKy.H;IpHO-FGHGTH'—IGCKI/IG, 6I/IOXI/IMI/I‘-IGCKI/IC U MAaTEMaTUYCCKHUEC MCTOJAbl H3YUCHUSA
sBosionu. ['omonoruuneie reubl. CoBpeMeHHbIE METObI MOCTPOCHUS (HUIOTEHETHYECKIX
JIEPEBbHEB.

XPOMOCOMHBIE MYTAI[H U SBOJIIOLHS TEHOMOB.

OO6mue 3akoHOMepHOCTH (TIpaBwiia) 3BOTIOIMU. HeoOpaTUMOCTh IBONIONMH. AJanTHBHAS
paauanus. HepaBHOMEpPHOCTH TEMIIOB 3BOJIIOLIMH

6.4

Hayunble rumoTe3sl NPOUCXOXKACHUS >KM3HM Ha 3emie. AOHOreHe3 U MaHCIEepMUs.
JloHayuHble IPEJICTABICHUS O 3aPOKICHUM KU3HU (KpealuoHU3M). ['unore3a nocTossHHOro
caMo3apoKJeHus Ku3HU u e€ ompoBepkeHue omnbiTaMu O. Penu, JI. Cnamnanuanu, JI.
[TacTepa. [IpoucxoxaeHne )KU3HU | aCTPOOHOIIOTHSI.

OcHoBHbIE 3Tanbl HEOPraHUYECKOU ABoNonMU. [InaneTapHas (reoJioruyecKkas) SBOIOIUS.
Xumuyeckasi 3BOJIIOLMS. AOMOT€HHbIN CUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPraHUUECKUX.
Onpir C. Mumiepa u I'. FOpu. O6pa3oBanue monuMepoB u3 MoHoMepoB. KoarepBarHas
runore3a A.M. Onapuna, runoreza nepsuyHoro OynboHa Jx. XoijeiHa, reHeTHueckas
runote3a I'. Mémnepa. Pubosumer (T. Uek) m rumoresa «vupa PHK» VY. I'mnbGepra.
dopmupoBaHre MeMOpaH ¥ BOSHUKHOBEHHUE MTPOTOKIIETKH.

Ucropus 3emnu u MmeTo bl €€ n3ydenus. MickoraeMple OpraHuyecKue OCTaTku. I'eoXpoHonorus
u e€ Metobl. OTHOCHTENNbHAS M a0COMIOTHAsE TeoXpoHosorusi. ['eoxpoHonornyeckas Imkana:
JOHBI, 3pBI, IEPHUOBI, SIOXH.

HavanpHbie sTanbl opranuuyeckoil 3Bomtonuu. [losiBieHHe U 3BOJIOLUS MEPBBIX KIETOK.
OBoumonus Metaboau3ma. BozHukHOBeHHE MepBbIX 3kocucTeM. CoBpeMEHHbIE MUKPOOHbBIE
OMOIUIEHKM Kak aHaJIOr MepBbIX Ha 3emuie coobmiectB. Crpomaronutsl. [IpokapuoTsl u
JYKapHOTBHI.

[Ipoucxoxaenne sykapuoT (CUMOMOreHe3). DBOJIOIMOHHOE IPOUCXOXKICHHE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOUYHBIX OPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX TpPYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3TaIlbl BONIOIUY BRICITUX pacTeHuil. OcHOBHBIE apoMop(h 03kl pacTeHH. Borxos
pactenuit Ha cymy. [losiBieHue CIOpOBBIX pacTEHUU M 3aBO€BaHHE UMHU Cylinu. CeMEHHBbIE
pactenus. [IporcxoxaeHne IBETKOBBIX PACTEHUMN.

OcHOBHBIE D3Tamnbl 3BOJIOLUUU KUBOTHOTO MHpa. OcHOBHbIE apoMOp(03bl KUBOTHBIX.
Bennckas ¢ayna. KemOpwiickuii B3pbIB — TMOSBICHHE COBPEMEHHBIX THIOB. llepBbie
XOpJIOBBIC JKMBOTHBIE. JKU3HB B BOJIEe. DBOJIONNS TTO3BOHOYHBIX. [Ipoucxoxaenue ampuomii
u pentuinid. [Ipoucxoxaenne MIEKOMUTAIONMX U NTUI. [IpuHIMN KiItoueBoro apomMopdo3sa.
OcBoenne 6eCrio3BOHOYHBIMU U TTO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTHe *u3HM Ha 3eMile 110 3paM M NEepUoJaM: apxeil, IpoTepo30i, Naaeo30il, Me30301,
KaitHo301. OOmmas xapakTepUCTHKa KJIMMaTa M Te0JIOTHYECKUX TporieccoB. [losBnenue u
pacIBET XapaKTEePHBIX OPTaHU3MOB. YTIIe0Opa30BaHUE: €r0 YCIOBHUS U BIUSHUE Ha Ta30BbII
coctaB aTMOC(]ephl.

MaccoBble BBIMUpPAHUSI — 3KOJOTMUECKHE KpHU3UCHI Mpouuioro. [IpuyuHbl U cienctBus
MacCOBBIX BhIMHpaHuii. COBPEMEHHBIN IKOJIOTUUECKUM KPU3UC, €Tr0 0OCOOEHHOCTH

6.5

Paznensl u 3agaun anTponosiorud. Metoabl aHTponojgoruu. CTaHOBJIEHUE MPEACTaBICHUM O
HpOI/ICXO)KI[eHI/II/I YCJIIOBCKA. COBpCMeHHBIe HaqubIG TeOpI/II/I.

CX0CTBO YeOBEKa C )KUBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHHE UelloBeka. CBUAETEILCTBA
CXOJCTBA 4YCJI0OBCKA C KUBOTHBIMU: CpaBHI/ITeJIbHO-MOp(I)OHOFI/I‘-ICCKI/IC, 3M6pI/IOHOFI/I‘ICCKI/Ie,
(buzmonoro-OMoXxuMUueckne, TmoBeAcHUecKne. OTIWYus YeloBeKa OT  KUBOTHBIX.




[IpsiMOX0Kae€HUE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. PasBuTue roloBHOro Mosra u
BTOPOU CUTHAJIbHOU CUCTEMBI.

JBrokyie cuiibl (pakTopbl) aHTpoOIIOreHe3a: Ouonoruyeckue, conuanbabie. COOTHOLIEHHE
OMOJIOTUYECKHUX U COITUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTauU aHTPONOreHe3a. ABCTPAJIONIUTEKN — JIBYHOTHE MPEAKU JIroAeh. Yenosek
YMEIBIU, TIEPBbIE U3TOTOBJIICHUS OPYIUN Tpyaa. YenoBek NpsIMOXOAAIIMMI U NIEPBBIM BBIXOJ
mroiel 3a npenensl Appuku. UenoBek reiaenb0eprckuii — o0l MpeoK HeaH1epTaIbCKOTO
YEJIOBEKA M YeJIOBEKa pasyMHOro. YeaoBeK HEaHIEPTAIbCKUN KaK BHJI JIFOAECH XOJIOAHOIO
KIuMaTa. YenoBeK pa3yMHBIM COBPEMEHHOIO THIIA, JEHUCOBCKUH 4YEJIOBEK, OCBOCHHUE
KOHTHHEHTOB 32 IpeaenamMu AQpuKH.

DOBOJIIOLIUSL  COBPEMEHHOIO uesioBeka. EcrecTBeHHBbI OTOOp B MNOMYJIALUSAX YEIOBEKa.
MyTanuoHHbIH rporece ¥ noaumMopdusm. [lomynsunonHsie BOJIHBI, Apeii( reHOB, MUTPAIHS
U «3QPEeKT OCHOBATENA» B MOMYJIALHUAX COBPEMEHHOTO YeJIOBEKa.

UYenoseueckue pacbl. [lonstue o pace. bonbime pacel: eBpomneoujHas (eBpasuiickas),
aBCTpaJlo-HerpouHas (3KBaTOpHalibHasi), MOHIOJIOW/IHAS (a3MaTCKO-aMepuKaHcKasi). Bpems
U IIyTH pacCelIeHHMs 4elloBeKa N0 IulaHeTre. EnnMHCTBO 4enoBedeckux pac. Hayunas
HECOCTOATENILHOCTh pacu3Ma. IlpucnocoOneHHOCTh 4YenoBeka K pPasHbIM  YCIOBUSAM
OKpy>Karomie cpezpl. Biusiaue reorpaduueckoid cpesl U Apeiida reHoB Ha MOP(HOIOTHIO U
(GU3M0JIOTHIO YeIoBeKa

OKOCHCTEMEI U IMpUucymue MM 3aKOHOMECPHOCTHU

7.1

7.2

Pa3nens! u 3agaun sxosoruu. CBsi3b DKOJIOTUHU C IPYTMMH HAYKaMHU.

Metoapl skonoruu. [loneBble HaOMOAEHMS. DKCHEPUMEHTHl B SKOJOTHH: NPUPOJHBIE U
nabopaTopHble. MopaenupoBaHUe B HKOJOTHM. MOHHMTOPUHI OKpYXarolled Ccpemsl:
JIOKQJIbHBIN, pErMOHAJIbHBIN U II100abHBIN

Dkosorudeckue (pakTopbl U 3aKOHOMEPHOCTH UX AeicTBus. Knaccugukanus 3K010rnyecKkux
¢dakTopoB: albmoTmyeckue, OMOTHUYECKHE, AaHTPOMOreHHble. OOIMEe 3aKOHOMEPHOCTH
neuctBus skonorudeckux Qakropos. IIpaBuno munumyma (K. npenrens, 0. JInbux).
TonepantHOCTh. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abunornueckue Qaxtoprl. CBeT Kak skojiorudeckuil daxrop. JleicTBue pa3sHBIX Y4acTKOB
COJIHEYHOT'O CIIEKTpa HA OPraHu3Mbl. DKOJIOTMUYECKUE TPYIIBI PACTEHUH M >KMBOTHBIX I10
OTHOIIIEHUIO K cBeTy. CUTHaAJIbHASI posib cBeTa. DoTonepuoausm.

Temmneparypa kak skojoruueckuil ¢akrop. JledicTBue TeMiepaTypbl Ha OpraHU3MBI.
[lolikmiioTepMHBIE W TOMOWOTEPMHBIE OPIraHU3Mbl. OBPUTEPMHBIE M CTEHOTEPMHBIE
OpPTraHU3MBI.

Brnaxnoctes kak akomormueckuii ¢axrtop. I[IpucmocobieHuss pacTeHWH K TOIEPIKaHUIO
BoaHoro Oamanca. Kmaccudukamus pacrenuit mo oTHomeHuro K Boje. IlpucmocoOrieHus
YKMBOTHBIX K N3MEHEHHUIO BOJHOTO PEXXHUMA.

Cpenpl oOWTaHUS OpPraHM3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, IOYBEHHAas, TIyOMHHAs
MOJINOYBEHHAsA, BHYTpHOpPraHu3MeHHass. GU3nko-XxuMuueckiue 0coOEHHOCTH cpefl OOuTaHUs
opranusmoB. [IpucnocoOieHnst OpraHu3MoB K KH3HU B Pa3HbIX Cpe/iax.

buonoruueckue putmel. BHemHne n BHyTpeHHHE pUTMBL. CyTOUHBIE U TOJUYHBIE PUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HHU.

XKuznennsie Gopmbl opranusmoB. [lonarue o xusHeHHOH (opme. KusHeHHble (HopMBI
pacTeHMI: AEepeBbs, KyCTapHUKH, KYCTADHUYKH, MHOTOJICTHUE TPaBbl, OJHOJECTHUE TPABBHI.
Kuznenusie (GopMbl KHUBOTHBIX: THIPOOMOHTHI, T€OOMOHTHI, a3pOOHOHTHL. OCOOEHHOCTH
CTpOCHHUS 1 00pa3a >KU3HHU.

buotnueckue GpakTopsl. Buibl On0THYECKHX B3aUMOICHCTBHIM: KOHKYPEHIIHS, XUIIIHUIECTBO,
cumbuo3 u ero Qopmel. [lapasurusm, Koomepauus, MyTyalnu3M, KOMMEHCAIU3M
(KBapTUPAaHTCTBO, HaxjeOHHuYecTBO). Herpoduueckue B3auMoneicTBUS (TONMUYECKHUE,
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dbopuueckue, hadpuueckue). 3HaueHHe OMOTUYECKUX B3aUMOICHCTBUMN JIJIS1 CYIIECTBOBAHUS
OpPraHU3MOB B cpejie ooutanus. [IpuHIMTT KOHKYPEHTHOTO UCKITIOUCHUS

DKOJIOTUYECKHE XapaKTePUCTUKU mHomyssiuu. llomynsimus kak Ouonorudeckas CUCTEMA.
Ponp HEeogHOpOAHOCTH Cpefbl, pu3nUecKux OapbepoB U OCOOEHHOCTEH OMOIOIMU BUIOB B
(GbopMHpPOBaHUN TMPOCTPAHCTBEHHOW CTPYKTYphl mnomymauuid. OCHOBHBIE IOKa3aTeNlu
MOMYJISIMK: YUCIEHHOCTD, IUIOTHOCTh, BO3PACTHAs M IIOJIOBAs CTPYKTYpa, POXKIAAEMOCTb,
IIPUPOCT, TEMII POCTA, CMEPTHOCTH, MUTPALUSI.

OKosorudeckass CTpykTypa nomyiainuu. OLEeHKa YHCICHHOCTH MNOMyssuuu. J(MHaMuka
nonyJsiM U €€ peryiasauus. buoTHueckuil NOTEHIMAI MHONyJsiuud. MopenupoBaHue
JuHaMMKU nomyisinuu. KpuBble pocTa 4McieHHOCTH nonmyisuud. Kpusble BbDKMBaHUS.
Perynsauus 4ucieHHOCTH TOMYJSIIMA: Poib (DAaKTOPOB, 3aBUCALIMX M HE 3aBUCSIIUX OT
IUIOTHOCTH. DKOJIOTHYECKUe cTpareruu BuaoB (I- u K-crparerun).

[lonsatne 00 »sKkomormyeckoi Humie Buma. Mecroooutanue. MHOroMepHas MOZIETb
skoJsiornyeckor Humu Jx. .M. Xatunncona. Pasmepsl akosornyeckoit Hui. [lorenuuansHas
U peaIN30BaHHAsl HAILN.

Bun kak cucrema mnomynsuui. Apeansl BUIOB. Buabsl M MX JKU3HEHHBIE CTPATErHH.
3aKOHOMEPHOCTH OBEICHUS U MUTPaLUi )KUBOTHBIX. Bruosornueckue nHBa3uu 4yKepoaHbIX
BUJIOB

7.4

CooOmiectBa opranu3moB. buoneHos u ero crpykrypa. CBs3u MeXIy OpraHu3MaMu B
omoreHo3e. DKocucTemMa Kak oTkpeitas cuctema (A.J k. Tencnu). @yHKIIMOHATBHBIC OJIOKH
OpPraHU3MOB B DKOCHUCTEME: MPOIYLIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckre ypoBHH.
Tpoduueckue nenu u cetu. AbnotTnyeckue 0JI0KH SKocucTeM. [10UBBI U HITBI B 9KOCHCTEMAX.
KpyroBoport BeriecTB ¥ MOTOK SHEPTUU B 3KOCHCTEME.

OcCHOBHBIE TTOKa3aTeNN YKOCUCTEMBI. buoMacca M MpoOAyKIUsa. DKOJIOTUIECKHAE MTUPAMUIBI
grceln, OMoMacchl U SHEPTUU.

HampaBnenHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIecCHHU. IlepBHUYHBIE U BTOPHYHEIC
CYKIIECCUM M WX TPUYMHBL. AHTpPOMOTeHHBIE BO3ICWUCTBUS Ha cyKieccud. KimmakcHoe
coobmecTBo. bruopasHooOpasue u MOITHOTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOWYMBOCTH
COOOIIIECTB.

[TpupoaHble SKOCHCTEMBI. AHTPONOTEHHBIE AKOCHUCTEMBI. ATpOIKOcHcTeMa. ATPOIEHO3.
Paznuuns Mexxay aHTPONOTEHHBIMU U TIPUPOTHBIMHA SKOCUCTEMAMH.

YpOoskocucreMbl. OCHOBHBIE KOMIIOHEHTBI ypOoskocucteMm. ['opojnckas ¢uopa u dayHa.
CunaHTpomnu3ansi ropoickod ¢ayHsl. buonornueckoe u XO34HCTBEHHOE 3HAYCHHE
arposKocucTeM ®  ypOOIKOcHCTeM. 3aKOHOMEPHOCTH  (OPMHUPOBAHHS  OCHOBHBIX
B3aMMOJICHCTBHI OPraHU3MOB B 9KOCHCTEMAX.

[lepeHoc sHEpTUM 1 BENIECTB MEXKTy CMEKHBIMH SKOCUCTEMaMH. Y CTOWYHMBOCTh OPTaHU3MOB,
MOMYJISIUI U PKOCUCTEM B YCIIOBUSAX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3/ICHCTBUI

7.5

buocdepa — obmertanerapras 000109ka 3eMiu, TI€ CYIECTBYET UITH CYIIIECTBOBAIA KU3Hb.
VYuenue B.M. Bepuazackoro o 6uocgepe. Ob6xactu 6uocheps! u e€ cocras. JKuBoe BemecTso
6uocdepsl ¥ ero PyHKIUH.

3aKOHOMEPHOCTH cyliecTBOBaHMs Ouocdepbl. OcobeHHocTH Onocdepsl Kak Tiao0anbHON
sKocucTeMbl. JlnHammueckoe paBHOBecue B Oumocdepe. KpyroBopoTsl BemecTtB u
OHMOreoXuMHUYECKUE LUKJIBI (yriaepoa, a3oTa). PutMuuHocTs siBeHuit B Ouocgepe.
3onanbHOCTh Omochepsl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHApPA, XBOWHBIC
jeca, CMELIaHHbIe U HIMPOKOJIMCTBEHHBIE JIeca, CTENH, CaBaHHBI, MyCTBIHU, TPOIUYECKHE
Jieca, BRICOKOTOphs. Kimmmar, pacTUTeIbHbBIN U )KUBOTHBI MUP OMOMOB CYIIIH.

Crpykrypa ¥ (DYHKIUS )KUBBIX CHCTEM, OI[EHKA UX PECYPCHOTO MOTEHIMANA U OMOCEpHBIX

byHKIMA
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DKOJOrH4ecKe KPU3UCh M X MpUUuHBL. Bo3zaelicTBue uenoBeka Ha 6nocdepy. 3arpsasHeHue
BO3AyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOAHOM cpeabl. OxpaHa BOJHBIX
pecypcoB. Pazpymienue nouBsl. OXxpaHa NOYBEHHBIX pecypcoB. MI3mMeHeHue KiinMara.
AHTpPONIOT€HHOE BO3/CHCTBUE HA PACTUTENIbHBIA U KUBOTHBIN MUp. OXpaHa pacTUTEIILHOTO
U KUBOTHOTO MHpa. OCHOBHbIE MPUHIUIBI oXpaHbl npuponbl. Kpacueie kuuru. Ocobo
oxpansiembie npupoanbie Tepputopun (OOIIT). Boranuueckue caabl U 300JI0TMUYECKUE
MapKH.

OcCHOBHBIE MPUHIMUIIBI YCTOWYMBOIO PAa3BUTHS YEJIOBEUYECTBA U NpHUPOAbL. ParmonaibHoe
MIPUPOIONOIB30BaHUE U COXpAaHEHHE OMOJIOTHYECKOT0 pa3Ho00pa3us 3eMiu
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YYEBHOE OBOPYJIOBAHHUE

CripaBo4HbI€ TaOJIHIIBI.

I'oTOBBIE MHKpOTIpPETIAPATHL.

I'epbapun.

OBOPYJIOBAHME JIJISI TPOBEJEHUS JIABOPATOPHBIX, IPAKTUYECKNX PABOT, IEMOHCTPAIIUI
TepmomeTpsl, Bechl, 4aniku [leTpu, mpoOupku, MEH3YpKH. JIyITbl, CBETOBBIE MUKPOCKOITHIL.
HNuTtepaxtuBHas Jocka. MyabTUMEIUMHBIN POEKTOP.



