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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHUS) HA YPOBHE CPEIHETO
obmero obpazoBanus pa3padorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepanum», ®I'OC COO, Konmenuuu mnpemnogaBaHus
yueOHoro npeamera «bruoNOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOi pabodeil mporpamMmbl
BOCIIUTAHMS.

Yueonsiii mpeamet «bruonorusy yriayonéanoro ypoBas uzyderus (10—11 kimaccer) sBisieTcst
OJTHUM M3 KOMIIOHEHTOB MpeAMeTHoU obnactu «EcTecTBeHHO-Hay4YHbIE TpeaMeThl». CoriacHo
nonoxeausMm PI'OC COO npodunpHble ydeOHBIE NPEAMETHI, U3ydaeMble Ha YIIIYyOJIEHHOM
YpOBHE, SABJISIOTCSA crocoboM auddepeHnnanuu oO0ydeHUs Ha YpPOBHE CpEAHEro OOIIero
00pa3oBaHuUs U MPU3BAHBI O0ECTIEYUTH NMPEEMCTBEHHOCTh MEKY OCHOBHBIM OOIIMM, CPEIHUM
o0umM, cpeaHuM MpodecCHOHaIbHBIM U BBICHIMM OOpa3oBaHHeM. B To ke BpeMsi KaKIblil U3
TUX YYEOHBIX MPEIMETOB JOJDKEH OBITh OPHEHTUPOBAH HAa NPUOPUTETHOE pELICHHE
00pa3oBaTeNbHbIX, BOCIUTATEIbHBIX M PAa3BUBAIOIIMX 3aJay, CBA3aHHBIX C MpodopueHTanuein
0o0y4aroluxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JIacTM HayyHOro 3HAHUA,
CBSI3aHHOTO C OMOJIOTHEH, MEUITMTHON, SKOJIOTUEH, ICUXO0JIOTHEH, CHOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosorus" naér nmpencraBieHre O IEIH U 3a/1a4ax
u3ydeHus yaeoHoro npeamera «buonorus» Ha yriyOiaEéHHOM ypOBHE, ONpeAesieT 00s3aTeabHoe
(MHBapuaHTHOE) TNPEAMETHOE COJAEp)KAHUE, €ro CTPYKTYpUpOBaHHME IO pas3jieiiaM U Temawm,
pacnpeziefieHue 1o KiliaccaM, peKOMEHAYeT MOCe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXNPEAMETHBIX M BHYTPHUIPEAMETHBIX CBs3€H, JIOTMKM Y4eOHOro mporecca,
BO3PACTHBIX OCOOCHHOCTEH oOyuaromuxcsi. B mporpamMMe mo OMONOTHH pealn30BaH MPUHIUI
NPEEMCTBEHHOCTH C H3y4e€HHEM OHOJOrMM Ha YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMS,
Onarogaps yemy MpocMaTpUBAETCsl HAMPABICHHOCTh HA MOCIEAYIOIIEe PA3BUTHE OHMOIOTHYECKUX
3HaHUH, OpPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
9KOJIOTHYECKOT0 MBIIIJICHHS], TPEACTaBIEHUH O 370pOBOM 00pa3ze >KU3HM, HAa BOCIHTAHUE
OEpEKHOTI0 OTHOIICHHS K OKPYXKAIOIIEH MpUPOIAHOM cpene. B mporpamMMe mo OMOJIOTHHM TakkKe
NOKa3aHbl BO3MOXKHOCTU ydyeOHoro mpeamera «buonorus» B peanuzauuu tpedoBanuii @I'OC
COOQ x m1aHupyEeMBIM JTUYHOCTHBIM, METAIIPEIMETHBIM 1 ITPEIMETHBIM pe3ybTaTaM 00y4eHUs U
B ()OPMHUPOBAHUM OCHOBHBIX BHJOB Y4€OHO-TIO3HABATENIbHON NEATENBHOCTH O0y4aromuxcs Mo
OCBOCHHMIO COJEp>KaHUSI OMOJOTHYECKOrO0 O0Opa3oBaHUS HAa YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHusl.

VYuebHblii npeaMer «buonorus» Ha ypoBHE CpeaHero oOmero oOpa3oBaHHS 3aBEpIIACT
O6uonornyeckoe oOpa3oBaHuE B IIKOJE M OPUEHTUPOBAH HA pacIIMpeHue U yriyOieHue 3HaHu|
00yyaronuxcs 0 )KUBOM MPUPO/IE€, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOM OMOJIOTUH, SMOPHOIJIOTUI
U OMOJIOTUM DPA3BUTHSA, TCHETHKH, CEJEKIHH, OMOTEXHOJOTHH, 3BOJIIOIMOHHOTO YYEHUS U
HKOJIOTHH.

N3zyuenne yueOHoro npeamera «buonorus» Ha yriayOJleHHOM YpOBHE OpUEHTHPOBAHO Ha
MOJIFOTOBKY 00 Yy4YaOIIUXCsl K OCIIEAYIOIIEMY OTyYEHUI0 OMOJIOTHYecKOro 00pa3oBaHus B By3ax
U OpraHu3alusaX cpenHero mnpodeccuoHaabHoro ooOpa3oBaHusi. OCHOBY €ro coaep)KaHUs
COCTaBJISiET CUCTEMa OMOJOTMYECKUX 3HAHUH, MOJYYEHHBIX MPU H3YYEHHHM OOY4YarOUIUMUCS
COOTBETCTBYIOIIIMX CHCTEMAaTUYECKHX pa3/esioB OHMOJOTMM Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS MOTy4aroT pa3BuTHE. Tak, paclIMpeHbl U yriayOIeHbl
Ouonornyeckue 3HaHHUSA O PACTEHUSX, KUBOTHBIX, Tpubax, OakTepusx, OpraHu3Me 4YeloBeKa,
o0LIMX 3aKOHOMEPHOCTSX JKHU3HM, JOMOJHUTEIBHO BKJIIOUYEHbI OHOJIOIMYECKUE CBEICHUS
NPUKJIAJHOTO U MOMCKOBOTO XapakTepa, KOTOPhle MOXKHO HCIOJIb30BAaTh KaK OPUEHTHPHI IS
MOCIEAYIOUETo BhIOOpa npodeccur. Bo3moxkHa Takke MHTErpanus OMOJIOTHYECKUX 3HAHHWM C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, TTOJTYYCHHBIMHU 00YUYaIOIUMUCS TIPH U3y4YEeHUHN (HUBUKH, XUMUH,
reorpaduy ¥ MaTeMaTUKH.
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CrpykTypa mnporpammbl 1o yuyeOHoMy mnpeamery "buosnorus" oTpaxaer CHCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIN MOAXOABI K M3yueHHUio Ouosoruu. CoriacHo UM, HU3y4aroTCs
CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIC JJISl )KUBBIX CUCTEM PAa3HOTr0 YPOBHS OpraHHM3allWy,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emile, COXpaHEHHUs OHOJOTMYECKOro pazHooOpaszus
wianeTsl. Tak, B 10 Kkiacce M3ydarOTCsi OCHOBBI MOJICKYJISIDHOM M KIETOYHOH OHOJIOTHH,
SMOPUOJIOTUH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUNHU, OMOTEXHOJIIOTUN U CUHTETUYECKON
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HAHUS OOy4YaIoIUXCs MO0 OOTaHWKE, 300JOTHH, aHATOMHH,
¢uznonoruu venoseka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI AKOJIOTHU U
yueHue o 6uocdepe.

VYueOublii mnpeamer «buonorus» mnpus3BaH OOECHEUUTh OCBOCHHE OO0YyYarOIUMUCS
OMOJIOTUYECKUX TEOpPHA M 3aKOHOB, HJEH, NPUHIMIIOB W MPaBHJ, JIEXKAIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOIMyJIsAIUuN, OWOLIeHO03a, SKOCHCTEMBI, O BBIIAIOIIMXCS
HAyYHBIX JOCTHIKCHMSIX, COBPEMEHHBIX HCCIIEJOBAHUSX B OHOJIOTHH, MPUKIAIHBIX AaCIEKTax
Ouonornyeckux 3HaHWM. /g pa3BUTHS W MOIJEp)KaHUS MHTEpeca O0O0YJaromuXcs K OMOJIOTHU
HapsIly CO 3HAYUTEIBHBIM 00BbEMOM TEOPETUUECKOI0 MaTepuaia B COACPKaHUHU MPOTrPAMMBI IO
OMOJIOTHH TIPEIYyCMOTPEHO 3HAKOMCTBO C HMCTOPHEN CTAHOBJICHHMS W PA3BUTHsSI TOW WA MHOU
obOnacTu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUYEHBIX B pEIICHHE Ba)KHEHIIMX
OHMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

Llenp u3yuyenus yuebnoro npenmera «buosjorus» Ha yriayOn€HHOM ypOBHE — OBIa/ICHUE
00y4JaromuMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OPraHM3allMM JKUBBIX CHUCTEM
pa3HOro paHra u NpuoOpETeHHE YMEHU NCIIONB30BaTh 3TU 3HaHUA B (POPMUPOBAHUU UHTEpEca K
onpenenéHHoi obnactu npodecCuOHANBHON NEATEeIbHOCTH, CBS3aHHOW C OMOJOTHEW, WM K
BBIOOPY yueOHOro 3aBeIeHus ISl IPOAOHKEHUS OMOJIOTHYeCKOro 00pa3oBaHUsl.

JocTmwkenne nenn u3ydeHus: yuyebnoro npeamera «buonorus» Ha yriyOIEHHOM ypOBHE
o0ecrieunBaeTcs pelieHrueM CIEeIYIOMUX 3a1au:

OCBOCHHE OOYYAIOIUMHUCSA CHUCTEMBI  OHOJIOTMYCCKUX  3HAHWK: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHIX, KOHIIEMIMIX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAayyHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOTr000pa3uu U 0COOEHHOCTSX OMOJIOTHUECKUX CHUCTEM (KJIETKA, OPraHu3M, MOIYJSALUs, BUJ,
OouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OO0ydYaromMxcsi €  MeToAaMM  TIO3HaHMSL  JKMBOM  NPUPOIBL:
UCCIIEI0BATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KIETOUYHOW OMOJIOrHH,
AMOPHOJIOTHN ¥ OMOJIOTUN Pa3BUTHS, TCHETUKU M CENIEKIIUU, OMOTEXHOJOTHH U CHHTETUYECKON
OMOJIOTHH,  MAaJEOHTOJOIMH, OKOJOTMM); METOAAMU  CaMOCTOSATENBHOTO  MPOBEJICHHS
OMOJIOTHYECKUX HCCIIEeOBaHUI B JsabopaTopuu U B Ipupojae (HaOmoaeHue, H3MEpPEHUE,
HKCIEPUMEHT, MOICTHUPOBAHNE);

OBJIaJIcHUE OOYYaIOLIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAIU3UPOBATH U
UCIOJIb30BaTh OMOJIOTMYECKYI0 HH(OPMAIIHIO; TOIb30BATHCS OMOJIOrMUECKONH TEPMUHOJIOTHENH U
CHUMBOJIMKOMW; YCTaHABJIMBATH CBSI3b MEXK/y Pa3BUTHEM OHOJIOTHUU U COIIMATTbHO-I)KOHOMHYECKUMH
¥ HKOJIOTHYECKUMU IpoOIeMaMH 4eJI0BEYECTBA; OL[EHUBATH MTOCIIEICTBUS CBOEH eI TEILHOCTH 110
OTHONIIEHHIO K OKpY)Kallleld MNPUPOAHON cpene, COOCTBEHHOMY 3I0pPOBBIO U  3/I0POBBIO
OKpYKaIOIIMX JItOJIeH; OOOCHOBBIBaTH M COOJIIOJaTh Mepbl NMPO(PUIAKTHUKN HH()EKIMOHHBIX
3a00eBaHWi, TpaBWiia TOBEACHUS B TMPHUPOJEC M oObOecrnedeHus 0e30MacHOCTH COOCTBEHHOM
KHU3HEIEATEIIbHOCTH B YPE3BBIYAMHBIX CHUTYAIMsIX MPUPOJHOTO M TEXHOT€HHOTO XapakTepa;
XapaKTepru30BaTh COBPEMEHHBIE HAyYHBIE OTKPHITHS B 0071aCTH ONOJIOTHH;

pa3BUTHE Yy 00YYAIOLINXCS MHTEUIEKTYalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B mpoliecce
3HaKOMCTBa C BBINAIONIMMHUCS OTKPHITUSMH M COBPEMEHHBIMH HCCIIEIOBAaHHSIMU B OMOJIOTHH,
pelaeMbIMH €10 ITpoOJIeMaMy, METOJO0JIOTHe OHOIOTHYECKOTO HCCIIEOBaHMS, MPOBEACHHS
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OKCIIEPUMEHTATBHBIX HCCICIOBAHUM, peIIeHUs] OWOJOTHYECKHX 3a/1ad, MOJCIHPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB M TPOIIECCOB;

BOCIIUTaHHE Y OOyYarOMMXCsl IIEHHOCTHOTO OTHOMICHUS K JKUBOHM MPUPOJE B LIEJIOM U K
OTIENbHBIM €€ 00beKTaM U SBJICHUAM; (OPMUPOBAHUE HSKOJOTUYECKOW, TE€HETUYECKOU
TPaMOTHOCTH, OOMICH KyJIbTYphl MOBEACHHUS B TPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuobpereHne 00yJaroIUMHUC KOMIIETEHTHOCTH B PAllMOHAIBHOM IPUPOIOTOIb30BAHUT
(cobmroneHne TpaBUJl TIOBEJACHUS B TIPUPOJIE, OXPaHbl BHUIOB, SKOCHUCTEM, OHOCGhEpHI),
COXpaHEHHH COOCTBEHHOTO 3/I0pPOBBSl U 3JI0POBbsSI OKPYXKAIOMIMX JIoAeH (COOMI0OaeHus Mep
npodunakTuku 3ab60saeBaHmii, ooecredueHrne 0€30MacCHOCTH KUZHEIEATEIIbHOCTH B Upe3BbIUaiHbIX
CUTYalUsX IPUPOJHOTO U TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE UCIIOJIb30BaHMs OMOJIOTMYECKUX
3HAHUI U YMEHUU B IOBCEIHEBHOW KU3HM;

CO3/laHME YCJIOBUHM JJIi OCO3HAaHHOTO BBIOOpa OOYYaAIOUIMMHUCSA WHIAMBHYaTbHON
0o0pa3oBaTeNbHOIl  TPAeKTOpUH, CHOCOOCTBYIOLIEH mocienymoleMy npodhecCHOHATbHOMY
CaMOOTIPEICICHNIO, B COOTBETCTBUU C WHAWBHUIAYAIbHBIMA HHTEPECAMH M TOTPEOHOCTIMH
peruoHa.

OO01iee ymuClIO YacoB, OTBEACHHBIX Ha W3yuy€HUE OHOJOTMM Ha YriayOJIEeHHOM YpOBHE
cpemHero ooiiero oopasoBanus, cocrabiser 204 gaca: B 10 kinacce — 102 yaca (3 yaca B HeJIeno),
B 11 ximacce — 102 gaca (3 yaca B Henenio).

OT60p OpraHU3aIMOHHBIX (OPM, METOJIOB U CPEACTB O0yUEHUS OMOIOTUU OCYIIECTBIIACTCS
¢ yuéroMm crenu(uKu ero CoAep KaHus M HAIPaBJIEHHOCTH Ha MPOJOHKEHHUE OHMOJIIOIMYECKOTo
00pa3oBaHUs B OPraHU3ALUIX CPETHETO MPOPECCHOHATBHOTO U BBICIIET0 00pa30BaHMUS.

OO0s3aTeNbHBIM YCIIOBHEM TpU O0y4YeHHUH OWOJIOTHH Ha YTIyOJEHHOM YpPOBHE SIBIISIETCS
MpoBeJcHNE JIA0OpATOPHBIX W MpakTU4yeckux pador. Takxke ywacTue oOydaroumxcs B
BBITTOJIHEHUH MIPOCKTHBIX U y4eOHO-NCCIIEA0BATENIbCKUAX Pa0OT, TEMAaTHKA KOTOPBIX OMpPEAeIsIeTCs
YUUTEIEeM Ha OCHOBE UMEIOIIUXCS MaTepUaTbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX
YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

ConepkaHnve MpPOrpaMMbl, BBIICIIEHHOE  KYPCUBOM, HE BXOJUT B  MPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecranuu (I'A).

Tema 1. Buosorus kak Hayka

CoBpemenHas Ouosorusi — KOMILIeKCcHas Hayka. KpaTkas uctopusi pa3BUTHS OMOJIOTHH.
buonorndeckne Hayku W uW3ydaeMble UMHU TpoOsieMbl. DyHIaMEHTaJIbHBIE, MPUKIATHBIE U
MTOMCKOBBIEC HAyYHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3Hauenue Ouosiornu B (OPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTUHBI
mupa. [Ipodeccun, cBsizannbie ¢ Onosiorueil. 3HaueHre OMOJIOTUH B MPAKTUYECKON €ATeIbHOCTH
YEJIOBEKA: MEUIIMHE, CEIILCKOM X035MCTBE, TPOMBIIIUIEHHOCTH, OXpaHe IPUPOIBIL.

JdemoHcTpaumuu

[optpetsl: Apucrorens, Teodpact, K. Jlunneii, XK. b. Jlamapk, Y. [lapsun, V. I'apseii, .
Mennens, B. U. Bepuanckuid, U. I1. [1aBnos, 1. 1. Meunukos, H. U. Basuios, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuipl u cxembl: «CBsi3b OMOJIOTUU C IPYTMMH Haykamuy», «Cuctema OMOIOrHYecKUuxX
HayK».

Tema 2. ’KuBble cucTeMbl U X H3YYEeHHUE

JKuBbie cucteMbl Kak mpeAMeET u3ydeHust Onosnoruu. CBONCTBA )KUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U IIEJIOCTHOCTb, CIOXXHOCTh M  YHNOPSAOYEHHOCTh
CTPYKTYPBI,  OTKpPBITOCTb, = CaMOOPTAaHHM3allUs, CAMOBOCIPOU3BEACHHUE, Pa3APAXKUMOCTD,
M3MEHYUBOCTh, POCT U pa3BUTHE.

YpOBHM OpraHuM3aldd JKUBBIX CHCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIM,
OpraHU3MEHHBIH, MONYJISILUOHHO-BUIOBOA, 3KOCHUCTEMHBIN (OHMOTeoIIeHOTUYECKHIA ),
ounochepnsiid. IIporeccsl, TPOUCXOAIINE B KUBBIX cucTeMax. OCHOBHBIC NMPHU3HAKH JKUBOTO.
XKuznp kak opma cymecTBoBaHUSI MaTepud. Hayku, u3ydaromniye KuBble CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpTaHHU3aIINH.

N3ydenne xuBbIX cucteM. MeToasl Ouoiorudeckoi Hayku. HaOmromenue, m3mepeHue,
SKCIEPUMEHT, CHUCTEeMaTu3alus, MeraaHanu3. [loHsATHE O 3aBUCMMOM M HE3aBUCHMOUN
nepemeHHoi. IlnanupoBanue skcnepumenta. llocranoBka u mnpoBepka runote3. Hynepas
runore3a. [lonsaTue BeIOOPKU U €€ 1ocToBepHOCTh. Pa3dpoc B Onosornueckux qaHHbIX. OneHka
JIOCTOBEPHOCTH MOJYYEHHBIX pe3yiabTaToB. [IpUUMHBI HCKaXEHUsI pe3yJbTaTOB HKCIIEPUMEHTA.
[ToHsITHE CTAaTUCTUYECKOTO TECTA.

JdemoncTpanuu

Tabmuubpl u cxembl: «OCHOBHBIE TPU3HAKK JKU3HUY», «bHOIOTMUECKHE CHCTEMBDY,
«CBOHCTBA )KUBON MaTepun», «Y pOBHU OpraHU3alluy KUBOW IpUPOAbDy, «CTpoeHUE KUBOTHOM
KJIETKN», « TKaHU )KUBOTHBIX», «CHUCTEMBI OPTAaHOB YEJIOBEUECKOT0 OpraHu3May, «buoreomenos,
«buochepay, «MeTo1bl U3yUEHUS )KUBOW TIPUPOJIBDY.

O6opynoBanue: 1abopaTtopHOoe 000pyAOBaHUE JJIsl TPOBEICHUS HAOIIOICHU, U3MEPEHUH,
AKCIIEPUMEHTOB.

IIpakTuyeckasi padora «lcnonb30BaHWE Pa3IMYHBIX METOJOB NMPU H3YUYCHHH >KHUBBIX
CUCTEMM.

Tema 3. buoJsiorust KjieTku

Krnerka — cTpykTypHO-(DYHKIIMOHAIbHAS €IUHHIIA KUBOTO. MCTOpHS OTKPBITHUS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlBann, M. Ilneiinen, P. Bupxos).
OcCHOBHBIE MOJIO)KEHUSI COBPEMEHHOU KIIETOYHOU TEOPHH.
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Metoapl MOJEKYISPHOM M KJIETOUYHOM OMONOTMHM: MHKpPOCKOIUS, XpomaTtorpadus,
eKTpoope3, METOJ, MEUEHBIX aToMOB, Ju(¢epeHIualIbHOoe  LEeHTpU(YTUpOBaHHUE,
KyJIbTUBUPOBAHHUE KIICTOK. M3yuenue ¢huxcuposanmvix Kiemok. DIEKTPOHHAsS MHUKPOCKOIIHS.
Kongoxranvnasa mukpockonus. Bumanvhoe (npudsicuznennoe) uzyyeHue Kiemox.

JdemMoHcTpanuu

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

Tabmuupl 1 cxembl: «CBETOBOW MHUKPOCKOID), «IJIEKTPOHHBIM MUKpOCKoI», « ctopus
Pa3BUTHS METOIOB MUKPOCKOIIUN.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MUKPOIIPENapaThl PacTUTENBHBIX, KUBOTHBIX H
0aKTepHATIbHBIX KIIETOK.

IIpakTuuyeckas padora «/3ydyeHue MeTONOB KJIETOYHOW Owmonoruu (Xpomartorpadus,
anexTpodopes, nupdepennuanbaoe neHTpudyruposanue, [TLP)».

Tema 4. Xumuveckasi OpraHu3anus KIeTKU

XUMUYECKUH COCTAaB KIETKU. Makpo-, MUKPO- U yJIbTpaMUKPO3J1eMeHTHI. Bona u eé poib
KaK pacTBOpPHUTEN, pEeareHra, ydacTue€ B CTPYKTYPUPOBAHUU KJIETKH, TEIUIOPETYISLUU.
MuHepalibHbI€ BEILECTBA KJIETKH, UX OMojoruyeckas pojib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuueckue BelllecTBa KJIeTKU. buonornueckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBod Mosekynbl. IlepBuyHas cTpykTypa Oeika, HmenTHIHAas
CBs3b. BTOpuuHas, TpeTuuHas, 4eTBEpTUYHAs CTPYKTyphl. [leHarypauus. CBoiicTBa O€IKOB.
Knaccudukanus 6enkoB. buonornueckue pyHkiuu 6eakoB. [lpuonsi.

YraeBoasl. MoHOCaxapuabl, AMCAXaPHUIbI, OJUTOCAXaPH b U Toucaxapuabl. OOmuii mian
CTpOeHUs U (PU3UKO-XUMHUECKUE CBOICTBA yriieBo0B. buonornyeckue GyHKIMU yriIeBOIOB.

Jlummapt.  TmapodmneHoO-THIpOdOOHBIE  cBoiicTBa.  Kiaccudukamms — nTuUMUmoB.
Tpurnuuepunasl, pochoaunuipl, BOCKU, cTepouibl. buongornueckue ¢pyHkuu aunuaoB. Oo6mue
CBOMCTBa OHMOJOTMYECKUX MEMOpaH — TEKy4ecTb, CIOCOOHOCTb K CaMO3aMbIKaHUIO,
MIOJIYIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. [JHK n PHK. Crpoenue HykinenHoBbIX KucioT. HykineoTumsl.
[Tpunuun kommuiementapHoctu. IlpaBuwino Yapradda. Crpykrypa /IHK — nBoiiHas cnupainib.
Mectonaxoxaenue u 6nonorunueckue pynkuuu JHK. Bunst PHK. ®ynkunu PHK B kietke.

Crpoenne monekynsl AT®. Makpoapruueckue cBszu B Mosiekyne AT®. buonornueckue
¢byaxkuun  AT®. BoccraHoBieHHbIE TIEPEHOCYMKH, WX (GYHKIMH B KJIETKe. /[pyeue
HYKeo3uompugocgpamol (HT®). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouonorus: OMOXMMHUYECKHEe M OMO(U3MUECKUE HCCIIEOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl OuOMOJNIEKyl. Modenuposanue cmpykmypol u @yHKyui
Ouomonexyn u ux komniekcos. Komnvromepnulii ouzatin u opeanuieckuti cunmes 6UOMONEKY U UX
HeNnpupoOHbIX AHANO208.

JdemoncTpanuu

[optpertsr: JI. [Tonunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, ©. Canrep, C.
IIpy3unep.

Huarpammbl:  «PacnipenesieHMe XHMHYECKMX JJIEMEHTOB B  HEXKHBOW  MPHUPOJIEY,
«Pacnipenenenne XUMHYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmupsr u cxembl: «llepuonnueckass Tabnuia XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemecTBa B cocTaBe OpraHu3MoBy», «CTpoeHHME MOJIEKYJbl OeiKay,
«CTpyKTYyphl OETKOBOW MOJEKYINb», «CTpoeHUE MOJIEKYJ YriaeBOAOB», «CTpPOCHHE MOJEKYI
Tunui0By», «HykiienHoBble KUCIOTHIY, «CTpoeHre MOJIEKYIbl ATD».

O6opynoBaHue: XUMUYECKast Iocy1a 1 000py10BaHUE.

JlaGopaTopHas padora «OOHapyxeHue OeNKOB ¢ IOMOILIbI0 KAaU€CTBEHHBIX PEAKLIUII».
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JlabopaTopnasi pabora «liccienoBaHne HYKIEHHOBBIX KHUCIOT, BBIACIEHHBIX U3 KJIETOK
Pa3IUMYHBIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIMHU KJIETKH

Tunsl kIeToK: sykapuoThyeckas M mpokapuotudeckas. CTpyKTypHO-(GYHKIIMOHAJIbHbIE
00pa30BaHMsI KIICTKH.

CtpoeHue MpOKApUOTHUECKOW KIeTkH. Kilerounass crTeHka OakTepuid U apXei.
OcoOeHHOCTH CTPOCHUS TeTepOTPOPHOI 1 aBTOTPO(PHOI MPOKAPUOTHIECKUX KIETOK. MecTo u
POJIb IPOKAPUOT B OMOLIEHO3aX.

Crpoenne u (QpyHKIIMOHUpPOBaHKUE dyKapuoTHUeckoil kierku. [Tnasmarnueckas memOpaHa
(mna3manemma). CTpykTypa Mjia3MaTudeckod MeMmOpaHbl. TpaHCIOPT BEHIECTB Yepes
IUIa3MaTUYeCKyl0 MeMmOpaHy: mnaccuBHBIA (auddysus, obneruénnas nudys3us), aKTUBHBINA
(mepBUYHBIA W BTOPUYHBIN aKTUBHBIA TpaHcmopT). [lomymponumaeMocTs MemMOpanbl. PaGora
HATPUI-KAJIMEBOr0 HAacoca. DHIOLUMTO3: MUHOUUTO3, (paronuTos. Dk3ouuTo3. Kinerounas cTeHka.
Crtpykrypa 1 GQyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Huronna3zma. Iluto3onb. Ilutockener. [IBukenue mutoriazmMbl. OpraHouabl KIETKH.
OpnoMeMOpaHHbIe OpraHOUbl KIETKHU: 3HJommnazMarudeckas cets (OIIC), anmapar [Nonbmxwy,
JIM30COMBI, MX CTpO€HHE M (PyHKUMH. B3auMocBsI3b 0JHOMEMOpPAHHBIX OPraHOUAOB KIIETKH.
CtpoeHue TrpaHyIsIpHOTO peTukynyma. Mexanusm Hanpaeienus 6enxose 6 IIIC. CunHte3
pactBopuMbIX  OenkoB. CHHTE3  KJIETOUHbIX  MeMOpaH. [mankuii  (arpaHynsipHBIi)
SHAOIUIa3MaTHUeCKuii peTukyiayM. CekpetopHas ¢yHkuus ammnapara ['onbmxu. Moouguxayus
benxos 6 annapame I'onvooicu. Copmuposka benxos ¢ annapame I onvocu. TpaHCTIOPT BEIIESCTB
B KJIeTKe. Bakyonu pactutenbHbix kieTok. Kierounsrii cok. Typrop.

[losiyaBTOHOMHBIE OpraHoOM/bl KJIETKU: MHUTOXOHAPUH, IUIACTUAbL. [Ipoucxodrcoenue
mumoxouopuu u naacmuo. Cumbuocenes (K.C. Mepexckosckuii, JI. Mapzeynuc). CtpoeHue u
GyHKIMM MUTOXOHApPHHA W TuIacTHA. llepBUYHBIE, BTOPHUYHBIE W CIIOKHBIC IUIACTH]IBI
(OTOCHUHTE3UPYIOLINX AYKApUOT. XJIOPOIUIACTHI, XPOMOILIACTBI, JIEHKOIUIACTHI  BBICIIUX
pacTeHui.

HememOpannble opranouzs! kietku CtpoeHue U (QpyHKIMM HEMEMOpPaHHBIX OPraHOM]IOB
Kkietku. Pubocomel.  [Ipomescymounvie  puramenmoi. MukpoduinaMeHTbl. AxmuHosbvie
Muxkpoguiamenmol. MBIIIEUHBIE KIETKH. AKMUHOBble KOMNOHEHMbl HEMbIUEYHBIX KIeMmOK.
Muxkporpybouku. Knetounsii nentp. CTpoeHWe U JBUKEHHE IKTYTUKOB U PECHUYEK.
MukpoTtpyOouku nurtomiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. Momophwie benxu.

Snpo. Obonouka sjpa, XpOMaTHH, KapuoIlia3Mma, SAPbILKHA, UX CTPOCHHE M (PYHKIUH.
SnepHsblii 6enkoBbIli MaTpukc. [IpocTpaHCTBEHHOE pPacHoOIOKEHUE XPOMOCOM B MHTEp(ha3HOM
sanpe. Jyxpomamun u 2cemepoxpomamut. belku XpoMaTWHA — TUCTOHBIL. J{uHamuxa s0epHouU
060110uKU 8 Mumose. floepnulii mpanucnopm.

Knerounsle  BkmroueHus.  CpaBHUTENbHAas ~ XapaKTEpPUCTUKA  KIETOK  DYKApUOT
(pacTUTenbHOM, KUBOTHOM, TPUOHOI).

JdemoncTpanuu

[Toprpetsr: K.C. MepexkoBckuit, JI. Maprymnuc.

Tabmuupr m cxembl: «CTpoeHHE SYKapuUOTHYECKOM KiIeTKW», «CTpoeHue 3>KUBOTHOM
KJIeTKn», «CTpOE€HHE paCTUTEIbHON KIETKH», «CTpoeHHEe MUTOXOHAPHUN», «Aapoy», «CTpoeHune
IIPOKAPUOTHUYECKOM KIIETKHY.

O6opynoBaHHe: CBETOBOM MHMKPOCKOI, MHUKpOIpEnapaTbl pPACTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOIIpenaparbl 0aKTepUaIbHBIX KJIETOK.

JlaGoparopHas padora «/3yueHne CTpoeHHS KIETOK Pa3IUYHbIX OPraHU3MOB).

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOUYHONH MEMOpPaHBI».
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JlabopaTopHas padora «VccnegoBaHue riazMolin3a M JIETJIa3MOJIU3a B PACTUTEIbHBIX
KJIETKax.

IpakTuyeckas padora «/3yueHue ABUKEHUS IUTOIIA3MbI B PACTUTEIIBHBIX KIETKAX.

Tema 6. O0MeH BellecTB U NpeBpallleHNe SHEPIUM B KJIeTKe

AccUMUIISIIMS ¥ JUCCUMWIIALIMS — JIBE CTOPOHBI MeTabonu3ma. Turmbl oOMeHa BEIecTB:
aBTOTPO(HBIN U reTepOTPOPHBINA. YUacTHe KUCIOpoaa B 0OMEHHBIX IpoIieccax. JHEPreTHUECKOoe
obecnieyenue kietku: npespamienne AT® B oOMeHHbIX nporeccax. @epMeHTATHUBHBIN XapakTep
peakuuil KIeTouHoro Merabonansma. GepMeHThI, UX CTPOCHHE, CBOWCTBA U MEXAHU3M JCHCTBHUS.
Kodepmentsl. Otanuust GepMEHTOB OT HEOPraHWYECKUX KaTallM3aTOPOB. belKu-akTHBAaTOpPHI U
OeNKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (EPMEHTATUBHBIX pPEaKIUil OT pPa3IUYHBIX
(hakTopoB.

[lepBUuHBIl CUHTE3 OPraHMYECKUX BEIIECTB B KieTke. POTOCUHTE3. AHOKCUEHHbIU U
oxcueennvlll  omocunmes y oaxmeputi. Ceemocobupaiowue nueMeHmvl U NUSMEHMbL
peaxkyuonHoz2o yenmpa. Ponb xiopomiactoB B mpoliecce GorocuHte3a. CBeToBas U TEMHOBas
daspl. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IlpogykTuBHOCTH (HOTOCHHTE3A.
Brnusinue pa3nuyabix pakTopoB Ha CKOPOCTh OTOCHHTE3a. 3HaUeHHEe (OTOCUHTE3A.

XemocuHTe3.  Pa3sHooOpaswe  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTpH(pHUIMpPYIOIINE
OakTepuu, Kene300aKTepuu, cepoOaKTepru, BOAOPOJHbIe OaKTeprn. 3HaYCHHE XEMOCHHTE3A.

AHasrpobOHble opraHu3Mbl. Buael 6poxxenus. [IpoaykTel OposkeHHs M UX HCIIOJIb30BAHUE
YeNnoBeKOM. AHa’pOOHBIE MHKPOOPTaHM3MbI KaK OOBEKTHl OHOTEXHOJOTMH WM BO30YAMTETH
OoJe3Hen.

AdpoOHBIE OpraHu3Mbl. OTallbl JHEPreTHUecKoro ooOmeHa. [loAroToBUTENbHBIN ATarl.
['mukonu3 — 6ECKUCIOPOAHOE PACIIETIICHHE TITFOKO3bI.

buonoruueckoe okuciaeHHe, UIU KIETOUYHOE AbIXxaHue. Pojab MUTOXOHAPHI B mpoieccax
ouonornyeckoro okucieHus. llukmmyeckne peakuuu. OxucinutensHoe (ochopuarpoBaHue.
Ouepeus membpannozo epaouenma npomonos. Cumnmez AT®: paboma npomonuou ATD-
cunmaszvl.  IlpeumymiectBa a’poOHOTO MyTH OOMEHAa BEUIECTB TEpel  aHa’pOOHBIM.
D¢ PeKTUBHOCTD IHEPTETHUECKOTO OOMEHa.

JdemMoHcTpanuu

IToprpetsr: k. Ilpuctnm, K. A. Tumupsases, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumer u cxembl: «DoTocuHTE3», «IHEpreTUUecKuii oomen», «buocuHTe3 Oenkay,
«Ctpoenue pepmenTa», «XeMOCUHTE3Y.

Ob6opynoBaHue: CBETOBON MUKPOCKOII, 000pyI0BaHUE Il IPUTOTOBIICHHS IIOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENIapaToB.

JlaGopaTopnasi padora «/3ydyeHne kaTaTuTHIECKO aKTUBHOCTU (PepMEHTOB (Ha puMepe
amMuIIa3bl WIN KaTajaasbl)y.

JlaGopaTtopuas pabora «/3ydyeHue (QepMEHTATUBHOIO pACHICIJICHUS MEpOKCHIA
BOJIOPOJIa B PaCTUTENIbHBIX U )KMUBOTHBIX KIETKAX).

JlaGopatopHas padora «CpaBHeHUE NPOLECCOB (POTOCHHTE3a M XEMOCHUHTE3a».

JlaGopaTopHas padora «CpaBHEHHE TPOIIECCOB OPOKECHUSI M IBIXAHHSI.

Tema 7. HacaeacrBenHass HHpOpMANMs U peajn3anus eé B KJIeTKe

Peakuuu matpuyHoro cunresa. [IpuHIUMI KOMIUIEMEHTAPHOCTH B PEAKIMSIX MATPUUYHOTO
cuHTe3a. Peanmsarus HaciencTBeHHOW wuWHGopMaruu. ['eHeTWdeckuil KOj, €ro CBOMCTBA.
Tpanckpunuuss — matpuusblii cuHTe3 PHK. IIpuHOMOBI TpaHCKpUIIIMKA: KOMIUIEMEHTAPHOCTB,
aHTUIAPAJUIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoti
knemxe. Hexooupyrowue PHK.



Tpancnsauus u e€ stanbl. Yuactue tpancnopTHbix PHK B OnocunTese Oenka. YcmoBus
ouocuHTe3a O6enka. KonupoBanue aMuHOKHCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemennvie npedcmagnenus o cmpoenuu 2enog. OpraHusanys TeHOMa y MPOKapuoT U
JYKapHuoT. Perymsius akTHBHOCTH T€HOB y TpokapuoT. [ unoresa onepona (. XKako0, XK. Mano).
MonexynapHuvie mexanusmvl dKcnpeccuu 2eHog )y 3ykapuom. Ponb xpomamuna 6 pez2ynayuu
pabomuwl 2enos. Perynsuus 0OMEHHBIX MpoLieccoB B KieTke. KiieTounslit romeoctas.

Bupycsl — HexksieTouHble (OPMBI JKU3HH U OOJHUraTHble mapasuTbl. CTpOCHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. JKusuennwviti yuxn JIHK-cooepocawux
supycos, PHK-codepacawux eupycos, bakmepuoghazos. Oopamuas mpanckpunyus, pesepmasa,
unmezpasa.

BupycHsle 3a0o01eBanus yenoBeka, ;kuBoTHbIX, pacteruid. CITN, COVID-19, conmansubie
Y MEIULIMHCKHE MTPOOIIEMBI.

Buounghopmamura: unmespayus u ananuz 6oavuux maccusos («bigdatay) cmpyxkmyphuix
ouonocuyeckux oanuwvlx. Hanomexuonoeuu 6 buonocuu u meouyure. Ilpoepammupyemvie ¢hynkyuu
benxos. Cnocobvt 00cmasKu 1ekapcms.

JdeMoHcTpamun

[Toptpetsr: H. K. Konsuos, /1. 1. IBaHOBCKUIA.

Tabmumer u  cxembl: «buocunTes Oenka», «l'eHetmueckuii  koa», «Bupycsn,
«bakrepuoparmy.

IIpakTuyeckas padora «Co3nanre MOJEIN BUPYCay.

Tema 8. ’/KuzHeHHBbIN UK KJIETKHU

Knerounsnii nuki, ero mepuonbl M perynsiuus. Wurtepdaza u muto3. OcoOeHHOCTH
MIPOLIECCOB, TMpoTeKaronmx B uHTepdasze. [loaroroBka kieTku k aeneHuro. [IpecuHTeTHYCCKUI
(MOCTMUTOTUYECKUI), CHUHTETUYECKHI U MOCTCUHTETHYECKHH (MPEMUTOTUYECKUI) MEepUOIbI
uHTEep(ha3bI.

Marpuunbiii  cunte3 JHK —  pemnukanus.  Ilpunnunsr  peruukanuu — JIHK:
KOMIUIEMEHTAPHOCTh, ~ IOJYKOHCEPBAaTUBHBIM  CUHTE3, AaHTUIAPAJUIENIBHOCTb. MexaHu3Mm
perumkanyu JIHK. Xpomocomsl. Ctpoerne xpomocoM. Tesnomepsl 1 Tenomepasa. XpoMOCOMHBIN
HabOp KJIETKH — KapuoTHM. JIMMIOMIHBIM M TarIouJHBIH HAOOpbl XpOMOCOM. ['OMOJIOrHYHbIE
XxpoMocoMsl. [1os10BbIE XpPOMOCOMBI.

Henenue kietku — mMuTOo3. CTaauM MHUTO3a M HPOUCXOASIIME B HUX Npolecchl. THIbI
muto3a. Kapnoknnes n nutoknses. buosornyeckoe 3HaueHUE MUTO3A.

Perynsmus MuroTHueckoro nukia kinetk. llporpammupyemas kiietouHass ruOenb —
aronTo3.

Knerounoe sapo, XxpoMocoMbl, (pyHKIIMOHANbHAsS F€HOMUKA. Mexanuzmul nporugepayuu,
ouppepenyuposxu, cmapenus u eubenu kiemox. «L{ugpposas xnemkay» — buoungopmamuyecxkue
MoOenu hYHKYUOHUPOBAHUSL KILeMKU.

JdemoncTpanuu

Tabmuupl u cxembl: «OKU3HEHHBIN TUKI KICTKW», «Muto3y, «CTpoeHHe XpOMOCOMY,
«Penmukanms [JJHK».

O6opynoBaHue: CBETOBOW MMKpPOCKON, MHUKporpenapaThl: «MHUTO3 B KJETKax KOpelikKa
JTyKay.

JlabGoparopHas padora «3yueHne XxpoMOCOM Ha FOTOBBIX MUKPOITPENApaTaAX).

JlabopaTopnasi pa6ora «HaOmroneHne mMuTO3a B KJIETKaX KOHYHMKA KOpEIIKa Jyka (Ha
TOTOBBIX MUKpPOIIpErapaTax)y.

Tema 9. Ctpoenune u pyHKIMH OPraHu3MOB

buonornueckoe  paszHooOpazme  opraHu3mMoB.  ONHOKJIETOYHBIC, KOJOHHAJILHEIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.



OCOOECHHOCTH CTPOCHHUS U KU3HENEATEIHHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakTtepum,
apxeu, OAHOKJIETOYHbIE IPUOBI, OJTHOKJIETOYHBIE BOJOPOCIH, ApYyrue NpoTucTsl. KonoHuanbHbie
OpraHU3MBl.

B3aumocBs3p yacTell MHOIOKJIETOYHOTO OpranusMa. TkaHM, Opraibl U CUCTEMBI OpPraHOB.
Opranusm Kak exuHoe Lenoe. ['omeocras.

Txanu pacrenuii. Tumel pacTUTENbHBIX TKaHEH: oOpa3oBaresbHasi, IOKPOBHas,
MPOBOJIAIIASA, OCHOBHAsI, MexaHudeckas. OCOOCHHOCTH CTpPOEHUs, (PYHKIUH M PacHOIOKESHHUS
TKaHEW B OpraHax pacTeHUH.

TKaHM KUBOTHBIX U 4EJIOBEKA. THUIIBI )KUBOTHBIX TKaHEH: SIIUTEINAIbHASA, COCAUHUTENbHAS,
MbllIeyHast, HepBHass. OcoOEHHOCTH CTpoeHMs, (PYHKUMHA U paclooKeHUs TKaHed B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opransel. BereratuBHble U reHEpaTUBHBIE OPTraHbl pacTeHuid. OpraHbl U CUCTEMBI OPTaHOB
JKUBOTHBIX U 4yesioBeKa. DyHKIIMU OpraHOB U CUCTEM OPIaHOB.

Onopa tena opraunsmoB. Kapkac pactenuil. CKesleTsl OTHOKIETOYHBIX 1 MHOTOKJIETOYHBIX
AKUBOTHBIX. HapyXHbIi 1 BHYTpeHHUH ckeneT. CTpOeHHE U TUIIbI COETUHEHUS KOCTEH.

JIBr>keHHe OpraHu3MoB. JIBMDKEHME OJHOKJIETOYHBIX OpPraHuU3MOB: amMEOOUHOE,
KI'YTUKOBOE, PECHUYHOE. JIBMJKEHHME MHOTOKJIETOUYHBIX PACTEHHH: TPONMU3MBI U HACTHH.
JIBHKE€HHE MHOTOKJIETOYHBIX KMBOTHBIX M YellOBeKa: MblllleuyHas cucrema. Peduekc. CkenerHsle
MBIIIIIBI U UX padoTa.

IIutanue opranuszmos. [lornomenue BoAbl, YINIEKHCIOrO ra3a U MUHEpPaJIbHBIX BELLECTB
pacteHusmu. [Iutanue >KUBOTHBIX. BHYTpPHUIIONIOCTHOE M BHYTPHUKIETOYHOE IHILEBApECHHUE.
IInTanue MO3BOHOYHBIX XKUBOTHBIX. OTAENBl NMUILEBAPUTEIBHOIO TpakTa. IluimeBapurenbHble
xkenesbl. [InmeBapuTenpHas cucTeMa 4enoBeKa.

Jbixanue opranu3MoB. [[pixanue pacrenuil. [Ipixanue xuBoTHbIX. Juddy3us razos yepes
MOBEepXHOCTh KIeTKU. KoxHoe apixanue. JlpIxaTenbHas MOBEPXHOCTh. JKabepHoe u JErouyHoe
AbIXxaHue. JIpIXaHuWEe IT03BOHOYHBIX JXMBOTHBIX M YEJIOBEKAa. OBOJIOLUOHHOE YCIOKHEHUE
CTPOEHHs JETKUX II03BOHOYHBIX >KMBOTHBIX. /JlpIXarenpHas cucreMa desoBeKa. MexaHu3m
BEHTHJIALIUM JIETKUX Y MITUI] U MIIEKONUTAIOMX. Perysuus npixanus. J{pixareiabHble 00bEMBI.

Tpancnopr BemecTs y oOpraHu3MoB. TpaHCHIOPTHBIE CHCTEMBI pacTeHHMi. TpaHcmopt
BELIECTB Y )KUBOTHBIX. KpoBeHOCHas crcteMa u €€ opranbsl. KpoBeHOCHas cucTeMa NO3BOHOYHBIX
KUBOTHBIX M uenoBeka. Cepje, KpOBEHOCHBIE cOCyIbl M KpoBb. Kpyrum kpoBooOpalieHus.
OBOJIOIIMOHHBIE YCIIO)KHEHHS CTPOEHHS KPOBEHOCHOM CHCTEMBI IT03BOHOYHBIX JKHBOTHBIX.
Pabota cepania u e€ perymsiusi.

Beinenenne y opranusmoB. Beinenenue y pacreHuid. BbigeneHwe 'y  KMBOTHBIX.
CoxpaturenbHble Bakyoiau. Opransl Belaesnenns. @uibTpaius, CeKperus 1 00paTHOE BCaChIBaHUE
KaK MeXaHM3Mbl pabOThl OpraHoB BblAeTeHHA. CBs3b MOJOCTH Telda C KPOBEHOCHOW U
BBIJICJINTEIIBHON CHCTEMaMH. BbleneHue y IMO3BOHOYHBIX JKMBOTHBIX M 4esnoBeka. Iloukwm.
Crpoenue u pyHKIMOHUpOBaHHE HeppoHa. OOpa3oBaHUE MOYH Y YeTIOBEKa.

3amuTa y Opranu3MoB. 3aluTa y OJHOKJIETOUHBIX Opranu3MoB. Criopbl OakTepuil U UCTHI
IIPOCTENIINX. 3alluTa y MHOTIOKJIETOUHBbIX pacrteHuil. Kyrukyna. CpencrtBa macCMBHOH U
XUMHYECKOM 3amuThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. IIOKpOBBI M MX MPOM3BOAHBIE. 3alIUTa OPraHU3Ma
or Oone3Hedl. MMMyHHast cuctema uyenoBeka. KieToyHbIE M T'yMOpajdbHBII HMMYHHUTET.
Bpoxnénubiii 1 mpuoOpeTéHHbIN criennuyecknii IMMYHUTET. TeopHs KIIOHATbHO-CEIEKTUBHOTO
ummynurera (I1. Dpnux, . M. bepner, C. Tonerasa). BocnanurenbHble OTBEThl OPraHU3MOB.
Poinb BpoXIEHHOTO MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JICBaHUH.
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PasnpaxxumocTs M perynsuus y OpraHu3MoB. PazipakuMoCcTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs W peryisauus y pacteHud. PocToBble BeliecTBa U UX
3HAuYEHHUE.

HepBHas cucrema u peduiekTopHas peryssius y XUBOTHbIX. HepBHas cuctema u eé
OTJeNbl. DBOJIIOLMOHHOE YCIOXKHEHUE CTPOCHUS HEPBHOM CHCTEMBI Y JKUBOTHBIX. OTHEbl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX KUBOTHBIX. Pediiekc u pedumextopHas ayra. besycioBHble u
YCIIOBHBIC PEIICKCHI.

['ymopanbHass perymsiiuss U SHIOKPUHHAs CHCTEMa >KMBOTHBIX M 4yesoBeka. JKenesbl
SHJOKPUHHOM CHCTEMBI M HUX TOpPMOHBL. JlelicTBHE TOPMOHOB. B3auMMOCBS3b HEPBHOM U
SHAOKpPUHHOMN cucteM. ['unoranamo-runoduzapHas cucremMa.

JdemMoHcTpanuu

[Toptper: U. I1. ITaBmnos.

Tabmuupl 1 cxeMbl: «OJHOKJIETOYHBIE BOJOPOCIN», «MHOIOKIETOUHBIE BOJOPOCIN»,
«bakrepun», «lIpocreitmme», «Opranbl IIBETKOBBIX pacTeHui», «CHUCTeMbl OpraHoB
II03BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHME HAaCeKOMBbIX», «TKaHU pacTEHHII»,
«KopueBsie cucrempr», «Ctpoenue crebns», «CTpoeHHE IHUCTOBOM IMJIACTUHKHY, «TKaHH
KHUBOTHBIX», «CkeneT uyenoBeka», «lIumeBaputenbHas cucreMay», «KpoBeHOCHas cuctemay,
«/pixarenpHass  cucrema», «HepBHas cucrema», «Koxka», «MpllieyHas cucremay,
«BbiaenurenbHas cucrema», «OHIOKpUHHAS cucTeMa», «CTpoeHue MblIb», «MMyHHTETY,
«KumeunononoctHeie», «CxeMa NUTaHUA pacTeHUi», «KpOBEHOCHBIE CHUCTEMBbI MTO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHue rujapel», «CTpoeHue IiaHapun», «BHyTpeHHee cTpoeHue J107K]1€BOTr0o
yepBs», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymku», «HepBHas cuctema
npecMmbikaomuxcs», «HepBHas cucrema nruny, «HepBHas cuctemMa MIIEKONUTAIOIIMX»,
«HepBHas cuctema yenoBekay, «Pedmexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpOIpEnaparbl OJHOKJIETOUHBIX OPraHU3MOB,
MHUKpOIIpenaparsl TKaHei, paKOBUHbBI MOJUIFOCKOB, KOJUIEKLIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIE
9K3EMILIAPbl KOMHATHBIX pacTEeHU, repOapuu pacTeHUN pa3HbIX OT/EJIOB, BIAYKHBIE Iperaparhbl
KHUBOTHBIX, CKEJIETHI MO3BOHOYHBIX, KOJJIEKIIMY OECIIO3BOHOYHBIX KMBOTHBIX, CKEJIET YEIOBEKa,
o0opynoBaHue JUIsl JEMOHCTPAIMH TOYBEHHOT'O M BO3yLITHOTO MUTAHUS PACTEHUM, pacIIeTICHUs
KpaxMmana 1 OeJKoB IoJ JeiicTBueM (pepMeHTOB, 000pyJOBaHUE JUIs AEMOHCTPALMU OIBITOB IO
U3MEpPEHUI0 JKU3HEHHOM EMKOCTH JETKMX, MEeXaHW3Ma JAbIXaTeJIbHBIX JABW)KCHUH, MOJAEIN
TOJIOBHOT'O MO3I'a Pa3JIMYHBIX KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHell pacTeHHI.

JlabopaTopnasi padora «l/3y4ueHne TkaHel )KMBOTHBIX».

JlabopaTopnasi padora «/3ydueHne opraHoB IBETKOBOTI'O PACTEHUS».

Tema 10. PazMHOKeHHe M PAa3BUTHE OPTaHN3MOB

DopMBI pa3MHOXKEHHUSI OPTAHU3MOB: Oecrosoe (BKJII0Yasi BEreTaTUBHOE) U MOJI0BOE. Bub
0€ecroJIoro pa3sMHOXKEHUS: IOYKOBAaHUE, CIOPYIALHNS, (pparMeHTalusl, KIOHUPOBaHHE.

[TonoBoe pasmuHoxenue. IlonoBble kieTku, wnu rametsl. Meio3. Craguum Mmeiiosa.
IloBenenne xpomocom B Meno3se. Kpoccunrosep. bronornuecknii cmbicin Melo3a U MOJIOBOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoapimeBoe pa3sutue. ['amerorenes y uBoTHBIX. [lonoBbie xkene3sl. OOpa3oBanue
1 pa3BUTHE MOJOBBIX KJeToK. CriepMaroreHes u oorenes. CTpoeHHe MOJIOBBIX KIETOK.

Ono10oTBOpeHNE W SMOPHOHANIBHOE pPa3BUTHE XKUBOTHBIX. CrocoObl OIMJIOJOTBOPEHHS:
Hapy’KHoO€, BHyTpeHHee. [lapTeHorenes.

WuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTUs — HayKa O Pa3BUTUHU
opranu3mMoB. Mopghozenes — o0na u3z enasuvix npooaem smopuonocuu. Konyenyus mopghozenos u
mooenu mopgozeneza. Ctanuu smMOpHoreHe3a KHUBOTHBIX (Ha mpumepe JArymku). [Ipobienue.
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Tunel apobnenus. /Jemepmunupogannoe u HedepmunuposanHoe opooaenue. bracmyna, munwvi
onacmyn. OcoOCHHOCTH NPOOJECHUS MIICKONMUTAIONMNX. 3apObIIIEBbIe JUCTKU (TacTPyIIsIus).
3akiajKka OpraHoOB M TKAHEW W3 3apOJbIIIEBBIX JIMCTKOB. B3aumMmHOe BIMsHHE dYacTeil
pa3BUBAIOLIErOCs 3apo/iblia (3MOpHOHATIbHASL MHAYKIMS). 3aK/Ia/JKa [JJaHa CTPOEHUS )KUBOTHOTO
KaK pe3yJbTaT HepapXHUeCKUX B3aUMOJICHCTBUI TeHOB. BiusHue Ha SMOpHOHAIBHOE Pa3BUTHE
pa3nuyHbIX (PAKTOPOB OKPYKAIOLIEH Cpe/bl.

Poct u pa3ButHe xxuBoTHBIX. [TocTaMOpronanbHblii nepuoa. [Ipsimoe u HenpsiMoe pa3BUTHE.
PazButue ¢ meramop(o3oM y O€ClIO3BOHOYHBIX M ITO3BOHOYHBIX KMBOTHBIX. buojoruueckoe
3HAQ4YCHHUE IMPSIMOrO U HENPSMOIO Pa3BUTHUA, UX PACIPOCTPAHEHHE B Ipupone. Tumbsl pocra
KHUBOTHBIX. PaKTOPBI PEryJSIIUK POCTA KUBOTHBIX M yesnoBeka. CTaanu nocTaMOpHOHAIBHOIO
pa3BUTHA y J)KUBOTHBIX U 4yenoBeka. [leproabl oHTOreHe3a uenoeka. CTapeHue U CMEpPTh Kak
OMOJIOrNYECKHE IPOLIECCHI.

PasmHosxenue u pazsuthe pacteHuid. ['amerodur u cnopodut. Meiio3 B )KU3HEHHOM IHKJIIE
pactenuii. O6pa3oBaHue criop B Impoliecce Merio3a. ['amerorenes y pacrenuid. Omio10TBOPEHHUE U
pa3BUTHE PACTUTENBHBIX OPraHU3MOB. JIBOMHOE OILUIOAOTBOPEHUE Yy LBETKOBBIX PACTCHUM.
OO0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBI PETYISIUN OHTOTEHE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoncTpanmun

[Hoprpersr: C. I'. HaBamun, X. IlIneman.

Tabnuuel u cxemsl: «BereraTuBHOE pa3MHOXKeHHE», «THUIBI OECIONOro pa3MHOXKEHUS,
«Pa3mMHOXkEHNE XJIAMUIOMOHAAbD», «Pa3MHOKEHUE IBIIIEHB», «PasMHOXEHHE TUAPBDY, «Meno3»,
«Xpomocombl», «I"amerorenes», «CTpoeHne AMLEKIETKH U CLIEPMATo3011a», «OCHOBHBIE CTaJuU
oHTOreHesa», «lIpsmoe u HenpsMmoe pasButue», «Pa3BuTme Manckoro xyka», «PaszButue
capaHun», «Pa3BuTHe nArymku», «J/[BoilHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTCHHI,
«CTpoeHHe ceMSH OIHOJOJBHBIX M JBYJOJIbHBIX pacTeHui», <«OKW3HEHHBI LHKI MOPCKOM
KarycTs», «KU3HEHHBIN LUK MXa», «OKM3HEHHBIN LMKI NanopoTHUKa», «KU3HEHHBIA LUK
COCHBD.

Ob6opynoBaHue: CBETOBON MUKPOCKOI, MUKPOIIpeNnaparsl SHIEKIETOK U CIEpMaTO30H/10B,
Mozenb «L UK pa3BUTHSA JIATYIIKI.

JlabopaTopunasi pabora «lI3yuyeHue CTpoeHMS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpernaparax».

IIpakTnyeckas padora «BbIsiBICHHE NPU3HAKOB CXOJCTBA 3apOJBIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICIIUX PACTCHUID.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U M3MEHYUBOCTH OPraHU3MOB

HcTopus cTaHOBIIEHHS U pa3BUTHs TeHETHKH Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa,
T. Moprana. Ponb oTedecTBeHHbIX yu€HBIX B pazButuu renetuku. Padotst H. K. Konbuosa, H. .
BasunoBa, A. H. benoszepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TE€HETUYECKUE MOHATHS U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, AJIJIEJIbHBIE
T€Hbl, AJBTEPHATUBHBIC IPU3HAKH, JOMHMHAHTHBIA M PELECCHBHBIM INpPHU3HAK, TOMO3HIOTAa,
reTepo3nroTa, YMCTas JIMHUS, TUOpUAbI, TeHOTUr, (eHoTun. OCHOBHBIE METOABI T'€HETHKU:
rUOPUA0IOTHUECKUM, IUTOJIOTMYECKHM, MOJIEKYIISIPHO-T€HETHUYECKHH.

JdemMoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benosepckuii, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

TaOmuis! u cxeMbl: «MeTobl TeHETUKHY, «CXeMBbl CKpEIIMBaHUS.

JlaGopaTopHas padora «/{po3o¢uia kak 00BEKT FTeHETUUECKUX HCCIIEJOBAHUII.
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Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpermubanue. [lepBblii 3akon Menens — 3aKkoH eAMHO00pa3us THOpUIOB
repBoro nokoyieHus. [IpaBuno nomuHupoBanus. Bropoi 3akoH MeHaens — 3aK0H paclIeIICHUs
npu3HakoB. LluTonmormyeckne OCHOBBI MOHOTHOPHIIHOTO CKpelluBaHuA. ['MIOTe3a YHUCTOTHI
ramer.

AHanusupyrolee ckpemuanue. [I[pomexxyTounslii Xxapakrep HaciaeaoBanus. Pacuennenue
IIPU3HAKOB IIPY HENIOJHOM JOMUHHUPOBAHUU.

JurubpugHoe ckpeunBaHue. Tperwidi 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO
HacJleI0BaHMs IPU3HAKOB. LluTonornyeckue 0CHOBBI TUTHOPUIHOTO CKPEIIMBAHUSI.

CueruieHHOe HaclenoBaHue npu3HakoB. Pa6otel T. Moprana. CuerjieHHOe HacjIeI0BaHKE
I€HOB, HapYyILIEHUE CLETICHUS MEX/ly TeHaMHi. XPOMOCOMHAsl TEOpHUsl HACJIEICTBEHHOCTH.

I'enetnka nosia. XpOMOCOMHBIM MEXaHU3M OIpENeNeHUs 1oyia. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIii M TreTeporameTHbId IIOJI. ['eHeTudecKkas CTPYKTypa IIOJIOBBIX
xpoMmocoM. HaciienoBanue npu3HaKoB, CLIETVIEHHBIX C ITOJIOM.

l'enotun kak uenoctHas cucrema. llnedoTponusi — MHOKECTBEHHOE JACHMCTBHE TE€HA.
MHoOXeCTBEHHbIN ajuienu3M. B3anMoneicTBue HeaeabHbIX TE€HOB. KOMIIEMEHTapHOCTb.
Onucras. [Tonumepust.

['eHeTyeckuii KOHTPOJIb Pa3BUTHSl PACTEHMM, JKMBOTHBIX U YEJIIOBEKAa, a TaKxKe
(U3NOIOTHYECKUX MIPOIIECCOB, MOBECHHUS U KOTHUTUBHBIX (YHKIMH. [ eHeTHUeCKne MeXaHU3MbI
CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH — Mapa3uT» U «XO3IUH — MUKPOOHOM.
I'enernyeckue acnekTbl KOHTPOJISI U MU3MEHEHMsI HACJIECTBEHHOW MHQOpPMalMK B MOKOJICHUIX
KJIETOK U OPTraHUu3MOB.

JdemMoHcTpanuu

IToptpetsr: I'. Menaens, T. MopraHs.

Tabmuupr u cxembl: «llepBblil U BTOpoi 3akoHBl Menzens», «Tpetuil 3akoH Menaens»,
«AHanu3zupymlee ckpemupanuey, «Hemnonnoe nomuaupoBanuey, «CHENIEHHOE HACIeI0BaHUE
IIPU3HAKOB y Ipo3oduiel», «I'eneruka nona», «Kapuorun uenoseka», «Kapuotun npo3oduisn»,
«Kapuotun nruis», « MHOKECTBEHHBIN ajienn3M», «B3anMoaeicTBre reHoBY.

O6opynoBanue: MOAENb JJIs AEMOHCTPALlMK 3aKOHOB €IMHOOOpa3usi THOPUIOB MEPBOTO
IIOKOJIEHUSI M PpAaCUICIUICHUS INPU3HAKOB, MOJAENb JUISl JEMOHCTPALMM 3aKOHAa HE3aBHUCHMOTIO
HaCJIEIOBaHMs IPU3HAKOB, MOJEIb JUIsl IEMOHCTPALMM CLETVIEHHOTO HACJIEJOBaHMsI TPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKponpenapart: «/po3odpunay.

IIpakTuyeckass padora «l3ydeHue pe3yabTaTOB MOHOTHOPHUIIHOTO CKPEIIUBAHUS Y
IPpO30(UITBD».

IIpakTnueckas padora «/3yyeHue pe3ynbTaTOB JIUTHOPUAHOIO CKPELIUBAHUS Y
IPpO30(UITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHotuna M cpelasl npu (opMHpOBaHHMU (QeHoTHna. M3MEeHYMBOCTh
npu3HakoB. KadecTBeHHbIE UM KOJMYECTBEHHbIE MPU3HAKU. Buapl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHA.

MonudukanronHass U3MeHUYUBOCTh. Ponb cpenpl B GopMUpOBaHUK MOIUGUKALMOHHON
n3meHunBocTH. HopMma peakuuu npusHaka. BapuannoHHBIN psal W BapuanuoHHas Kpuas (B.
Noranncen). CoiicTBa MOIU(PUKAIIMOHHON H3MEHUNBOCTH.

I'enoTunuueckass u3MeHYMBOCTh. (BONCTBA T'€HOTUIIMYECKONW W3MEHUMBOCTH. Buabl
FeHOTUITNYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaThBHas M3MEHUMBOCTh. Mei03 M MOJIOBOW HpOIecC — OCHOBAa KOMOMHATHBHOM
M3MEHYUBOCTH. POIb KOMOMHATHBHON M3MEHYUBOCTU B CO3JJaHUM T€HETUUYECKOI0 pazHOoOpas3us
B IIpeJieax OJHOTO BUAA.
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MyTrauroHHass W3MEHYMBOCTb. BuUIbl MyTaluii: T€HHbIE, XPOMOCOMHBIE, TE€HOMHBIE.
CrnoHTaHHBIE W WHAYUMPOBAHHbIE MyTalMHU. SlepHble M LUTOIUIA3MAaTUYECKHE MYTAlUH.
ComMaruueckre W TOJIOBble MyTalnuH. [IpUunMHBI BO3HUKHOBEHMsI MyTauuil. MyrtareHsl U HX
BJIMSHME HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAallMOHHOI'O IpOIEecca. 3aKOH I'OMOJOTHYECKHUX
psanoB B HacieactBeHHOM wu3MenunBoctd (H.M. BaBunoB). BuesnepHas W3MEHUYMBOCTh WU
HAaCJEACTBEHHOCTbD.

Onueenemuxa u NUCCHOMUKA, POTb INULEHEMUYECKUX (DaKmopos 6 HACIe008aHUU U
UBMEHYUBOCTNU (DeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUZMOS.

JdemMoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Noranucen, H. 1. BaBunos.

Tabmuier u cxembl: «Bunbl u3MeHdnBocTHY», «MonuduKamoHHass HW3MEHUYUBOCTHY,
«KoMOuHaTHBHAs ©3MEHYUBOCTBY, «Meiio3», «OrmnogoTBopeHune», «I'enetnueckue 3a00aeBaHus
yenoBeKay, « Buasl myranuin.

O6opynoBaHue: XUBble W TepOApHBIE AK3EMIUIIPhl KOMHATHBIX PACTEHUN, PUCYHKHU
(dboTorpadun) >KMBOTHBIX C PAa3JIMYHBIMU BUJAMU U3MEHYUBOCTH.

JlabopaTopuass pabGora «lccienoBaHue 3aKOHOMEPHOCTEH  MOAU(PHUKAIIMOHHOM
n3MeHYUBOCTH. [locTpoeHne BapralimOHHOTO psijia ¥ BapUALMOHHOW KPUBOW».

IIpakTnyeckas padora «Myranuu y Apo30¢puibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eneTuka 4ejioBeka

Kapuotun uenoBeka. MexayHapolHas mIporpamma HCCIEIOBaHUS T'€HOMA YeJIOBEKa.
Metoapl U3y4eHHUs] TEHETHKU YEJIOBEKA: T'€HEaJOTHYeCKHUi, OJMM3HEIOBbIN, [IUTOrCHETHYCCKUH,
MONYJIALIMOHHO-CTATUCTUYECKUN, MOJEKYJISIpHO-TeHeTUUYeCKui. COBpPEMEHHOE OIpeAeIICHHUE
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHHE, TCHOTUIIMPOBAHUE, B TOM 4YuCIie ¢ moMouisto ITLP-
ananuza. Hacnencrennsie 3a0601eBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE3HU YETIOBEKa.
Bonesnn ¢ HacieaCcTBEHHOW MPeapacloiOKEHHOCTbIO. 3HAYCHHE MEIUIIMHCKOM TEHETHKU B
MPEeIOTBPALICHUN W JICYCHUH TEeHEeTHYEeCKHX 3a0oieBaHMil denoBeka. MeauKo-TeHEeTHYeCKOoe
KOHCYNbTHpOBaHKE. CTBOJIOBBIC KIETKU. [[OHATHE «T€HETUUECKOro Tpy3a». DTUUECKUE aCIeKThI
MCCIIEIOBaHHUM B 00JIaCTH PEJaKTUPOBAHHUS T€HOMA U CTBOJIOBBIX KIIETOK.

'enetnveckue ¢akTOphl MOBBIMICHHOW YYBCTBUTEIBHOCTU 4YEJIOBEKAa K (PU3UUECKOMY U
XMMHYECKOMY 3arpsA3HEHHUIO OKpYyXarllen cpeasl. ['eHernueckas MpenpacroiokKEHHOCTh
YeJI0BEKa K MaTOJOTUsIM.

JdemoncTpanuu

Tabmuupl u cxemsl: «Kapuotun denoBekay, «MeToAbl U3YUEHHUS T€HETUKH YEIOBEKay,
«["eneTnueckue 3a00eBaHUS YETOBEKAY.

IpakTuyeckasi padora «CocTaBieHUe U aHATU3 POJIOCTIOBHOM.

Tema 15. Cenrekuusi OpraHusMoB

JlomMecTukanus U cenekuus. 3apoKIeHHE CEJIeKUUU U AoMecThkanuuu. Yuenue H. U.
BapunoBa o LleHTpax MpouCX0XACHUS B MHOTOOOpa3us KylIbTYPHBIX pacTeHuil. Ponb cenexiumn
B CO3IaHUU COPTOB PACTEHUM U TTOPOJ] KUBOTHBIX. COpT, MOPO/Ia, ITaMM. 3aKOH TOMOJIOTUYECKHUX
pAOB B HaciencTBeHHOW u3meHuuBocTd H. M. BaBunosa, ero 3HaueHue i CENEKLIMOHHON
paboTHI.

MeTobl ceNeKIIMOHHOM paboThl. MICKyCCTBEHHBINH OTOOpP: MAacCOBBIN U MHIUBUAYAJIbHBIN.
Dtanbl KOMOWHAIIMOHHOW ceneKiuu. Vcnbitanue mpou3BoauTeneid mo motoMctBy. OTOop 10
TEHOTHUITY C IMOMOIIBIO OIIEHKU (DEHOTHITA TOTOMCTBA M OTOOP IO F€HOTHUITY C TIOMOIIBIO aHATN3a
JIHK.

HckyccTBeHHBIH MyTareHe3 KakK METOJ CEJNEeKIMOHHOM paboTel. PagmanuvoHHbll U
XUMUYECKUA MyTareHe3 KaKk MCTOYHHK MYyTalluid y KYyJbTYpPHBIX (OPM OPTraHU3MOB.
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Hcnonb30BaHre TEHOMHOTO PeIaKTHPOBAHUS U METOI0B pekoMOnHaHTHRIX JIHK s momyuenus
HCXOJIHOT'O MaTepuania Jjisl CEeNeKLIUH.

[lonyyenne momumionaoB. BryTpuBupoBas rubpuamsanus. bauszkopoacTBeHHOE
CKpellMBaHue, Wi UHOpuauHr. HepojacTBeHHOe ckpeluBaHue, uiu ayropunuur. ['ereposuc u
ero mnpuuyuHbl. Mcnonp3oBaHue rerepo3uca B cenekuumu. OtmanéHHas TUOpUAM3ALUAL.
[Ipeononenune Oecraogusi MEXBUAOBBIX THOPUIOB. JIOCTHXKEHUS CENEKIMH pacTeHUNl U
KUBOTHBIX. «3€1EHas Pe8oNOYULY.

CoxpaHeHHe U U3YYEHHE T€HETMYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUH M HUX JIHUKHUX
poauueit Ui CO3AaHusl HOBBIX COPTOB U THOPHJIOB CENTbCKOXO3SUCTBEHHBIX KYIbTYp. M3yueHue,
COXpaneHue U ynpasieHue 2eHemudecKUMU pecypcamu CenbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 6 YEAX YIYUULEHUsI CYWeCmBYIOWUX U CO30aHUs HOBbIX NOPOO, JUHUU U KPOCCO8, 8
MOM YUcie ¢ NPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYYHbIX UCCLe008AHUL, NepedosblX uoell u
NepCneKmuEHbIX MexXHOLO2U.

JdemoHcTpauuu

[Toptpetsr: H. M. BaBwios, 1. B. Muuypus, I'. /I. Kapneuenko, II. I1. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuuer u cxembl: «L{eHTpBI MPOUCXOKICHUS 1 MHOTO00Pa3Hsl KyJIbTypHBIX PaCTECHHI»,
«3aKOH TOMOJIOTUYECKHX PSJAOB B HACIEACTBEHHOM H3MEHUMBOCTW», «MeETonbl Ccelekuumn»,
«Otnanénnas rudbpunuzanusy, «Myrarenes».

JlabopaTopHas padora «/3yueHue coOpTOB KYJIbTYPHBIX PAaCTE€HUH U MOPOA JOMAIIHHUX
YKUBOTHBIX).

JlaGopaTopHas padora «/3ydyeHne METO0B CEJIEKIIUN PACTEHUI».

IIpakTnueckas padora «lIpuBuBKa pacTeHU».

Ikcekypeusi «OCHOBHbIE METOAbl U JOCTHIKEHHS CEJICKIMU PACTeHUH U KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHILUIO, ITUIEMEHHYIO (pepMy, COPTOMUCHBITATENbHBIM y4acTOK, B TEIUIMYHOE
X035IICTBO, B J1a0OPATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BUOTEeXHOJI0TUS ¥ CHHTETHYECKAS OMOJIOTUSA

OOBeKThI, HCMONb3yeMble B OHOTEXHOJOTUHU, — KJIETOYHBbIE M TKAHEBBIE KYIBTYPHI,
MUKpPOOPTaHHU3Mbl, HX XapaKTepUCTHKA. TpagullMoHHas OWOTEXHOJIOTUA: XJieOoneuyeHue,
MOJTy4eHHE KHCIOMOJIOYHBIX MPOAYKTOB, BUHOJENUE. MukpoOuosoruueckuii cuure3. OObeKTh
MUKpPOOHOJIOrHYecKuX TexHoaorui. [Ipon3BoacTBo Oenka, aMUHOKMCIOT U BUTAMUHOB.

Co3nanve  TEXHOJNOTMM M MHCTPYMEHTOB  LIEJICHANIPAaBJICHHOTO  M3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C LI€JIbIO TIOJYyYEHHUS] OPraHU3MOB M UX KOMIIOHEHTOB, COJAEpIKaIUX
HE BCTpeyaroluecs B MpUpo/ie OMOCHHTETUYECKHE TYTH.

Kierounas unnxenepus. MeToabl KyJabTypbl KJIETOK M TKaHEW PACTEHUM W >KMBOTHBIX.
Kpunobanku. Comarudeckas rubpuauzalvs U coMaTUdyeckuid smOpuoreHes. lcmoibzoBaHue
rarionJI0OB B CEJIEKIHMH pacTeHui. [lonyuenue MOHOKIOHANbHbIX anmumen. Hlcnonv3oeanue
MOHOKJIOHANbHBIX U NONUKIOHAILHLIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOpPEHUE.
PekoHcTpyKIMs AHLIEKIETOK U KIOHUPOBAaHUE )KUBOTHBIX. METO/ TpaHCIIaHTALMU AJIEP KIIETOK.
Texunonoeuu  0300posnenus,  KyibmMuBUPOBAHUs U  MUKDOKIOHANbHO20 — PAZMHONCEHUS]
CeNbCKOXO3AUCTNEEHHBIX KYIbIYP.

XpoMOCOMHasi U TeHHasi UHKeHepus. VICKyCCTBEHHbI CUHTE3 T€Ha U KOHCTPYHUPOBAHHUE
pekomOuHanTHBIX [IHK. Cozdanue mpanceennvix opeanusmos. JIOCTHHKEHUS W MEPCHEKTHBBI
XPOMOCOMHOW ¥ TE€HHOW HWH)XEHEpUHU. OKOJIOTMYECKHE M OTHUECKHE MpOoOJeMbl Te€HHOU
WHXEHEPUH.

Menununckue onorexnonoruu. [locrrenomuas nudposas meaumuna. [11P-auarnoctuka.
MeTabonoMHBINH aHaIU3, TEHOLIEHTPUUECKHUM aHaIN3 IPOTEOMa YeJIoBeKa Il OLEHKU COCTOSTHUS
€ro 3/10poBbs. Vcroab30BaHNe CTBOJIOBBIX KiIeTOK. TaprerHas tepanus paka. 3D-Onounxenepus
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Ui pa3paboTKu (PyHIAMEHTAIBHBIX OCHOB MEIMIIMHCKUX TEXHOJOTHM, CO3JaHNsl KOMITJIEKCHBIX
TKaHEW COYeTaHHeM TEXHOJIOTUH TPEXMEPHOro OMONMPHUHTHUHTA U cKapOoIIUHra JUIs pelieHus
3a7a4 NEPCOHAUTM3UPOBAHHON MEULIMHBI.

Coznanue BEKTOPHBIX BakKIMH C IIeJIbl0 oOecredyeHrss KOMOMHMPOBAHHOW 3alllUThI OT
Bo30yauteneit OPBU, ycraHoBieHHE MOJEKYISPHBIX MexaHu3MOB (yHkiuonupoBanus PHK-
COJIep>KallliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUS YETIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmuer  u cxembl: «lcnonp3oBaHWE  MHUKPOOPTraHM3MOB B IPOMBILIUICHHOM
POU3BOICTBEY, «KieTounas nHxeHepus», «I eHHass HHKSHEPHUSI».

JlabopaTopHas padora «/3yueHne 0ObeKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «lloayuyeHne MOJITOYHOKHUCIBIX IPOAYKTOBY.

IKCKypeust «buoTeXHONOrus — BayKHEHIIasi TPOU3BOAUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)Y.
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11 KJIACC

Tema 1. 3apoxaenue u pa3BuTHe IBOJTIOIUOHHBIX MPeACTABJIEHUA B 0M0JI0THHI

OpomonmonHas Teopust Y. Jlapsuna. Ilpeanocbuiku BO3SHUKHOBEHUS AapBUHU3MA. JKU3HB
Y HayyHad nesTenbHocTh Y. J[apBuHa.

JBuwxymue cuibl 3Boaouuud BugoB 1o Y. JlapBuHy (BbICOKass WHTEHCUBHOCTH
Pa3MHOXXEHHUS OPTraHW3MOB, HACJIEJICTBEHHAs H3MEHUMBOCTh, OOpbOa 3a CyLIECTBOBAHHE,
€CTECTBEHHBIN M HCKYCCTBEHHBII 0TOOD).

Odopmnenne cuaTeTndeckoit Teopun 3postonnn (CTD). HeliTpanpHas Teopusi 2BOJIIOIUH.
CoBpeMeHHass HBOJIOLMOHHAS OMOJOTHsA. 3HAUEHUE SBOJIIOLMOHHONW TEOpUH B (OPMHPOBAHUHU
€CTECTBEHHO-HAyYHON KapTUHBI MUDA.

JdemMoHcTpanuu

[Toptpetsr: Apucrorens, K. Jlunnent, XK. b. Jlamapk, 2. XK. Cenr-Unep, XK. Kriosbe, Y.
Hapsun, C. C. Yerepuxos, 1. U. llImansraysen, x. Xonzaeitn, [. K. benses.

Tabmumsr u cxembl: «Cucrema xuBoil npupozs! (mo K. Jlunuew)», «JlecTHUIa KUBBIX
cymiects (1o Jlamapky)», «Mexanu3m GopMUPOBAHUS PUCTIOCOOJICHUH y pACTEHUH U )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapuipyta mytemectsus Y. [lapsunay, «Haxonku Y. [apBunay,
«DopMbI 60pBOEI 3a cymecTBoBaHUEY, «Ilopoel roirybdeii», «MHOrooOpasue KyJlIbTypHBIX Gopm
KarmycTbl», «llopojpl mOMamIHUX KUBOTHBIX», «Cxema o0pa3oBaHHs HOBBIX BUAOB (mo Y.
HapBuny)», «Cxema COOTHOIICHHUS IBMIKYIIUX CHUJ JBOJIOIUNY», «OCHOBHBIE TOJIOKEHUS
CUHTETUYECKON TEOPUHU IBOJIFOLIAN.

Tema 2. MukposBosonus 4 eé pe3yjibTaThl

[lonynauus kKak saeMeHTapHas eauHuua 3BojolrH. COBpEMEHHBIE METO/Abl OLEHKH
TEHETHYECKOTO Pa3Ho00pa3us U CTPYKTYPHI NOMyJsuid. Vi3MeHeHne TeHOQOHAa MOIYIISAIUN KaK
3JIEMEHTapHOE 3BOJIIOLIMOHHOE SIBJICHUE. 3aKOH reHeTudyeckoro pasHoBecus Jx. Xapau, B.
BaiinGepra.

DOnemeHTapHble (aKTOpbl (ABIKYIIME CHUIIBI) S3BOJIONUU. MyTallMOHHBIA MpolLecc.
Komb6unaTtuBHast u3aMeHYMBOCTD. [[peiid reHoB — ciyyaiiHble HEHallpaBJIeHHbIE U3MEHEHUS YaCTOT
ajuieneil B nmonyssinuax. Oddekr ocHoBarens. Ipgexkm Oymovinounozo copaviuika. Crudicenue
2EHeMUYecKo20 pazHooobpasus. npuyunsl u cieocmeus. llpossnenue agpgpexma opetigha 2enos 6
oonvuwux u maneix nonyrayuax. Mwurpamun. M3omAunus  nonmyssuuii: - reorpaduueckas
(mpocTpaHcTBeHHas ), brosoruyeckast (penpoyKTUBHA).

EcrecTBeHHbIil 0TOOp — HampaBistouii ¢axkrop sBomonuu. PopMbl €CTECTBEHHOT'O
oTtOopa: JBWXKYUMH, CTaOMIM3UpYIOUUi, paspbiBatounil (au3pyntusHbii). IlomoBoi oT6op.
BoO3HMKHOBEHNE U 3BOJIOLUS COLMATIBHOTO MTOBEACHUS JKUBOTHBIX.

[IpucnocoOaeHHOCT, OpPraHu3MOB Kak pe3yjabTaT MUKpPO3BOJIIOLMU. Bo3HHMKHOBEHHE
pUcrocobaeHnit y opranuzMoB. ApoMopdo3bl U uanoagantauu. [Ipumepst npucnocodaeHuit y
OpraHM3MOB: MoOpdoJjoruyeckue, (HU3NOJOTUYECKHE, OHOXUMHYECKHE, IOBEICHYECKUE.
OTHOCHUTENBHOCTD MPUCTIOCOOTEHHOCTH OPTaHU3MOB.

Bun, ero kputepuu u crpykrypa. BumooOpa3oBaHue Kak pe3yabTaT MHKPOIBOJIIOLIUU.
W3onsaumss — kmo4eBod ¢axkTop BHI000pa3zoBaHus. Ilytm u cmocoObl BHI000pa3oBaHUs:
ajutonaTpudeckoe  (reorpaduyeckoe), CHUMIATPUYECKOE (PKOJOTHYECKOE), «MTHOBEHHOE)»
(monuruionan3anus, rudpuauzanus). JauTeabHOCTb HBOIIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl (GopMUPOBaHHS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Ponbs  »BOMIOIMOHHOM OWONOTMM B pa3pabOTKE HAy4YHBIX METOJIOB COXPAaHEHUS
O6uopa3zHooOpa3usi. MUKPOIBOMIONUS M KOIBOJIOIMS IMapa3uTOB M UX XO035€B. MeXaHU3MbI
(hopMUPOBaHUS YCTOWYHBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu
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IToptpetsr: C. C. YerBepukos, O. Maiip.

Tabnuue! u cxemsl: «MyTallMOHHAs U3MEHYMBOCTBY, «IloMynsLMOHHAsA CTPYKTypa BUAAY,
«CxemMa mposiBIeHMs 3akoHa Xapau—BaiinOepra», «/IBukyuume CuUbl  3BOJIIOLUNY,
«OKoJoruyecKass M30JsLMsd TONYJSIUA ceBaHCKOM Qopenn», «l'eorpaduueckas H30IALUSL
JMCTBEHHUIIBI CHOMPCKON M JIMCTBEHHUIIB AaypcKoil», «llomynsnuoHHbIe BOJHBI YHCICHHOCTH
XMIIHUKOB M XKepTB», «Cxema JAEHCTBHS €CTECTBEHHOro oTOopa», «DopMbl OopbrObI 3a
CYILLIECTBOBAHUEY, «MHnycTpuaibHbIi MEJIaHU3MY, «OKusspie HCKOIIaeMBbIEe»,
«IlokpoBUTENBCTBEHHAsT OKpacKa »XUBOTHBIX», «lIpenynpexnaromas oOKpacka >KHBOTHBIXY,
«DPU3NONOTHYECKUe afanTanun», «IpucrnocoOiIeHHOCTs OPraHu3MOB U €€ OTHOCHTEIHHOCTHY,
«Kputepun Bunma», «Bugsl-nBoiiHukm», «CTpykTypa BuIa B mpupone», «CrnocoObl
BunooOpasoBanus», «l'eorpadguueckoe BumooOpa3zoBaHue TpEX BUAOB  JIAHIBIIICH,
«DKOJIOrHYecKoe BHJ1000pa3oBaHMe BHJIOB CHUHML», «[lomummounsl pacrenuit», «KamycTHo-
peAeUYHBIA THOPUIY.

Ob6opynoBanue: repbapuy pacTeHHH, KOJJIEKIIMM HACEKOMBIX, dydesa NTULl M 3Bepeil ¢
IIpUMepaMHu pa3IUYHbIX IPUCIIOCOOJIEHUH, Yydyena NTUL U 3Bepell pa3HbIX BUIOB, repbapuu
pacTeHuil OJIM3KHX BUI0B, 00Pa30BaBLIMXCS PA3IMUHBIMU CIIOCOOAMHU.

JlabGopaTopHas padora «BrisiBiIeHIE H3MEHUNBOCTH Y 0COOEH OJTHOTO BUIAY.

JlaGopatopuas padora «lIpucnocoOiieHusi OpPraHu3MOB M HMX OTHOCHUTEJIbHAs
11e1eco000Pa3HOCThY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(OIOTHIECKOMY KPUTEPUIOY.

Tema 3. Makpo3sBosonus 4 eé pe3yJbTaThl

Metoapl u3yueHuss MakpodBoIOLUK. [[aneoHToIOrNUecKre METOIbl N3yUEHUS IBOJIIOLIMH.
[epexonnbie GopMbI U GUITOTEHETHYECKHE PSIIBI OPTaHU3MOB.

buoreorpapuyeckue Meronsl wuzydeHus osBomonuu. CpaBHeHue ¢(iaopsl U (ayHbI
MaTEpHUKOB U OCTPOBOB. broreorpaduyeckue oomactu 3emiau. BUabI-3HIEMUKH U PEITUKTHI.

OMOpHOJIOrMYECKUE U CPaBHUTEIBHO-MOP(OIOrHYECKHE METO/Abl W3YYEHHUsS SBOJIIOLUU.
I'enernyeckue MEXaHHU3Mbl HBOJIIOLIMM OHTOI€HE3a U IOSIBJICHUS SBOJIIOLIMOHHBIX HOBILECTB.
I'oMostornuHble ¥ aHAJOTUYHBIE OpPraHbl. PyTuMeHTapHbIE OpraHsl U aTaBU3Mbl. MOJEKYISpPHO-
reHeTUYeCKue, OHOXMMHUYECKHEe U  MaTeMaTHMYeCKWe METOJbl M3yYeHHUS  HBOJIOLHUU.
I'omosnoruunsie reHsl. COBpeMEHHBIE METOBI IOCTPOEHUS (PHIIOTEHETUYECKUX JIEPEBbEB.

XPOMOCOMHBIE MYTAI[MH U 3BOJIIOIHS TEHOMOB.

OOmue 3akOHOMEpHOCTH  (TMpaBwiia)  3BOMIOUMU.  [lpunyun  cmenvi  QYHKYyU.
HeoOpatumocTs 3Bomtonnu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMIIOB 3BOTIOLUH.

JdemoncTpanuu

[Hoptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. I'ekkensb.

Tabnuuel u cxempl: «PUITOreHETHUECKUI P JOMIATN», «APXEONTEPUKCY», «3BEpo3yOble
suepb», «Crerouedans», «Punnoputs», «CeMeHHble ManopoTHUKNY», «buoreorpapuyeckue
30HBI 3emnn», «Jlpeiid koHTHHEHTOB», «Penukrb», «HawyanpHble craguu >MOPHOHATIBLHOTO
pa3BUTHS MO3BOHOYHBIX KUBOTHBIX», «I'OMOJIOTHMYHbIE U aHAJIOTUYHbIE OpraHbly, «PyauMeHTb,
«ATaBU3MBDY, «XPOMOCOMHBIE HAOOpHI YeloBeKa W IIUMIaH3e», «lJaBHble HaNpaBlICHUS
3BOJTIOLIMNY, «O011I1e 3aKOHOMEPHOCTH IBOJTIOLIUN.

Ob6opynoBaHue: KOJJIEKIMH, TepOapuH, MYJSDKA HCKOMAEMBIX OCTaTKOB OpPIraHU3MOB,
MYJISKA TOMOJIOTUYHBIX, aHAJOTHYHBIX, PYAHMMEHTAPHBIX OpPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IlpoucxoxaeHue U pa3BuTHE KU3HH HA 3eMiie

Hayunble TUIOTE3bl MPOUCXOXKACHUS >KU3HM Ha 3emiie. AOHMOreHe3 M IMaHCHEepMUs.
JloHayuHble TPEICTaBICHHUSI O 3apPOXKACHMM >KM3HHM (KpeanroHu3M). ['Mmore3a MOCTOSHHOTO
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camMo3apOo>KJIeHUs KU3HU U e€ onpoBepkeHue onbitamu @. Peau, JI. Cnamnannanu, JI. IMactepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOIIOTHUSI.

OcHoBHBbIE FTanbl HEOPraHM4ECKOo! 3BomouY. [lnaneTapHas (reojgoruueckasi) 3BOIIOLUS.
XuMmuyeckas 3BOJIOLNS. AOMOTEHHBIN CHHTE3 OPraHUYECKUX BEIIECTB U3 HEOpraHuyecKux. OmnbIT
C. Mumnepa u I'. FOpu. O6pa3oBanue monumepoB u3 MonoMepoB. KoanepBarnas rumnoresa A. U.
Omnapuna, runote3a nepBuyHoro OynboHa J[k. XonaelHna, renernueckas runotesa I'. Mémnepa.
Pu6o3umer (T. Yek) m rumoreza «vupa PHK» V. I'mnbepra. dopmupoBanne MeMOpaH H
BO3HUKHOBEHHE MTPOTOKJIETKH.

Uctopus 3emnnm u Metoapl €€ wu3yuyeHus. lVckonaemMbple OpraHMYECKHE OCTaTKH.
l'eoxpononmoruss u e€ weroabl. OrTHocuTenbHasT U aOCONIOTHAsE T'€OXPOHOJIOTHS.
I'eoxpoHosornueckast Kasa: 30Hbl, 3pbl, IEPUOJIBL, FTTOXH.

HauanbHble 3Tanel opranndeckoil 3Bosonuu. [losiBieHre M 3BOJIOLMS MEPBBIX KIETOK.
OBomonuss MeTtabonu3Ma. Bo3HHKHOBeHHE NepBBIX sKocucTeM. COBpeMEHHBIE MHUKPOOHBIC
OMOIUIEHKM KakK aHajor nepBblx Ha 3emse cooOmiectB. CtpomatonuThl. [Ipokapuorsl u
JYKapHOTBHI.

[Ipoucxoxaenne 3ykapuoT (CUMOHMOTeHe3). DBOIIOLHUOHHOE MPOUCXOXKIECHHE BUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX TPy
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHOBHbBIE 3Tallbl 3BOJIIOLMU BbICIIMX pacTeHU. OCHOBHbIE apOMOP(O3bl PACTEHUH.
Boixon pactenuii Ha cyury. [losiBlieHHe crTOpOBBIX pacTEHUH U 3aBO€BaHUE UMU cyliu. CeMEeHHbIE
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHHIA.

OcHOBHBIE 3Talbl 3BOJIONUU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bl KHUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIGHUE COBPEMEHHBIX THUTOB. [lepBbie XOpmoBbIe
*KUBOTHbIE. JKH3Hb B BOZIE. DBOMIONHUS 1M03BOHOYHBIX. [Ipoucxoxaenue ampuOuii U penTuiInii.
[Ipoucxoxaeane MieKoNUTarOMMX W nTwm. [IpuHiun kiarodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U TO3BOHOYHBIMU KHUBOTHBIMH CYIIIH.

PazButue xxu3Hu Ha 3eMIie 10 ApaM U MEpHoIaM: apXeH, MPOTEepO30H, MaIeo30i, ME3030H,
KaifHo30M. O011as XapakTepUCTHKa KJIMMaTa M reoJIorn4eckux nporeccos. [losiBneHue u pacuser
XapaKTepHBIX OpPraHU3MOB. YTJIe0Opa3oBaHUE: €ro yCJIOBHS U BIMSHHE Ha Tra3oBbI COCTaB
aTMocQephl.

MaccoBble BbIMUpaHMSI — SKOJIOIMUECKHE KPHU3UCHI mpolioro. IIpuyunHbl U ciencTBus
MaccoBbIX BbIMHUpaHUN. COBpEMEHHBIM 3KOJIOrMYecKMid Kpu3uc, ero ocodeHHoctu. Ilpobraema
COXpaHeHHUs OMopa3zHo00pa3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHudeckoro Mupa. IIpuHIMNBI K1accupuKaluy OpraHU3MOB.
OcCHOBHBIE CHCTEMAaTUYECKHE TPYIIIBI OPraHU3MOB.

JdemoncTpanuu

[Moptpetsr: ®@. Penu, JI. Cnamnannanu, JI. [lacrep, U. 1. Meunukos, A. 1. Omapun, Jx.
Xonpgein, I'. Mémnep, C. Mumnep, I'. IOpn.

Tabnuubl u cxembl: «Cxema ombita @. Penny, «Cxema ombita JI. TlacTepa mo uzyueHutro
camo3apokaeHus xuszHm», «Cxema onbita C. Mumnepa, I'. FOpu», «Otansl HeopraHMueckoin
sBosolIMMY, «I['eoxpoHosmornyeckas mkaia», «HauanbHble 3Tambl OPraHUYECKOW SBOIIOLUI,
«Cxema 00pa3oBaHUs HYKapHOT MyTEM cuMOnoreHes3ay, «Cucrema )HBOH MPUPOIbD», «CTpoeHue
BUpYyca», «ApoMopdo3bsl pacTeHHi», «PuHHOPUTBH», «OIHOKIETOUHBIE BOJIOPOCIN,
«MHoOrokieTounsle Bogopocian», «Mxu», «IlanmopoTHukn», «l'onoceMeHHBIE pacTEHUY,
«Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHS >KUBOTHOTO MHpa», «ApomMopdo3bl
XKUBOTHBIX», «lIpocteimney», «KumeunononoctHele», «llnockue udepBu», «HieHucCTOHOTHEY,
«Pw10BIY, «3eMHOBOAHBIEY, «IIpecmbikatommuecs», «l[Itumpy, «Miekonutatomuey», «Pa3Butne
JKA3HU B apXxeucKou spe», «Pa3BuThe XKHU3HU B MPOTEPO30MCKON 3pe», «Pa3BuUTHE KU3HU B
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[1aJIC030MCKOM dpey, «Pa3BuTue KU3HU B ME3030MCKOH 3pey, «Pa3BUTHE KU3HU B KalTHO30MCKON
ape», «COBpEMEHHAs CUCTEMA OPTaHUYECKOTO MUPay.

O6opynoBanue: repOapu pacTCHHN pPA3JIMYHBIX OTIEIIOB, KOJUICKIMM HACEKOMBIX,
BJIQ)KHBIC IIpEnapaTrbl XUBOTHBIX, PAKOBMHBI MOJUIIOCKOB, KOJUIEKLIIUU WITIOKOXKHUX, CKEJIETHI
[I03BOHOYHBIX JKMBOTHBIX, 4ydesla NTUL U 3BEpeHd, KOJUIEKUUU OKAMEHEJIOCTEM, I0JIE3HBIX
HCKOIIAEMBIX, MYJISIKA OPraHUYECKHUX OCTaTKOB OPTaHU3MOB.

Bupryanbnasa JgaGoparopHas padora «MogenupoBanue onbiToB Muniepa—tOpu 1o
M3Yy4EHHI0 A0MOTe€HHOI0 CUHTE3a OpraHUYEeCKUX COeIMHEHHH B IEPBUYHOM aTMOcheper.

JlabopaTopHnasi paGora «/3ydyeHue M ONMCAHME HCKONAEMbIX OCTaTKOB JIPEBHUX
OpPraHHU3MOBY.

IIpakTnyeckas padora «/3ydyeHue oCOOEHHOCTEN CTPOCHUS PACTEHUH Pa3HBIX OTIEIIOBY.

IIpakTnueckas padora «3yyeHne ocoOEHHOCTEH CTPOEHHS TO3BOHOUYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pasnens! u 3agaun aHTpononaoruu. Meronbl aHTPOIIOJIOTHH.

CraHOBJIEHHE TIPEACTABICHUI O IPOUCXOXKICHUU YeIOBEKa. Pelnruo3Hble BO33pEHUS.
CoBpeMEHHBIE HAYYHBIE TEOPUH.

CxoncTtBo uenoBeka € KMBOTHBIMH. CHCTEMaTH4ECKOE IIOJIOKEHHWE  4YEJIOBEKa.
CBunerenbcTBa CXOACTBA 4YellOBEKa C JKUBOTHBIMM: CpPaBHHUTEIbHO-MOP(OIOrUYECKHe,
sMOpHoNornyeckue, (GpU3noNoro-OnoXuMHUYeckre, moBeneH4Yeckue. OTIUYMA YeloBeKa OT
KUBOTHBIX. [IpAMOXOXkIE€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE T'OJIOBHOTO
MO3Ta U BTOPOM CUTHAJIbHOM CUCTEMBI.

JIBroky1ue cuiibl ((hakTophl) aHTPONOreHe3a: OuoJIoruueckue, coruanbable. COOTHOLIEHNE
OMOJIOTMYECKHX U COITUATBHBIX (DAKTOPOB B aHTPOITOTEHE3E.

OcHOBHbIE CTaJM aHTpoIoreHe3a. PanHue yenoBekooOpa3Hble 00€3bsIHbI (IPOKOHCYJIbI) U
paHHUE MOHTUABI — OOILIME MPENKH YEeTOBEKOOOPa3HbIX 00€3bsiH U JHOAEH. ABCTPalIONUTEKU —
JBYHOTHE Npenku arofci. UemoBek yMmenblil, IepBble U3rOTOBJICHUA OpyAuil Tpyna. Yenosek
MPSIMOXOJIAIIUN U TIEPBBIA BBIXOJ JtoJel 3a npeaesbl Adpuku. UenoBek renenb0eprckui —
00K IpeOK HeaH1epTaIbCKOI0 YeI0BeKa U YeloBeKa pasyMHoro. YenoBek HeaHepTalbCKUi
KakK BMJI JIFOJIEH XOJIOAHOrO KiumaTa. YenoBeK pa3yMHBIM COBPEMEHHOIO THIA, JIEHHCOBCKUHI
YeJIOBEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamMu Adpuku. [laneorenernka u najaeoreHOMUKa.

DBONIOIUS COBPEMEHHOIO uesioBeka. EcTecTBeHHBbI OTOOpP B MOMYNSIMAX 4YeEIOBEKa.
MyTtanuoHHbIi npouecc U noaumopdusm. [lonynsiuonHsle BOIHBI, Ipeld reHoB, MUTpALUs U
«3(h}eKT ocHOBaTENA» B MONYJSALHUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. [lonstTue o pace. bosbiime pacel: eBpomeouaHas (eBpasuiickas),
aBCTpaJIO-HErpOUHAs (PKBAaTOpHAIIbHAS), MOHTOJIOUIHASA (a3UaTCKO-aMepuKaHcKas). Bpems u
IIyTH pacceJIeHHWs ueloBeka 10 IulaHere. EnumHcTBO dYenmoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. IIpucrnoco01eHHOCTh uenoBeKa K pa3HbIM yCIOBHSIM OKpY’Karolen
cpeabl. BausiHue reorpaduueckoil cpeabl u npeiida reHoB Ha Mopdosioruio M (U3NOIOTHIO
YEJI0BEKa.

MexIuCUUIUIMHApHbIE MeTOoAbl B (u3ndeckod (OMONOrMYecKoi) aHTPOIOJIOTHH.
OBOJIFOLIMOHHASI ~ @HTPOIOJIOTMS M MAJCOAHTPOIIOJOTUS  YEJIOBEYECKHUX  MOIYJISIIUM.
buocounanpHple  uccCleNOBaHMS ~— NpPUPOABI  ueioBeka.  MccienoBaHue — KO3BOIIOLUHU
OMOJIOTrMYECKOT0 U COLUAIBHOIO B YEJIOBEKE.

JdemMoHcTpanuu

[Toptpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuuer u  cxembl: «MeToabl aHTponojorum», «['OJOBHOM MO3r  4YeJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKeleT 4enoBeKa M CKeleT IuMnaH3e», «PynIuMeHThl u
aTaBU3MbI», «J[BIXKyIIME CHJIBI aHTPONOreHe3a», «OBOJIIOLMOHHOE JPEBO YEIIOBEKAY,
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«ABcTpanonuTek», «4enoBek ymenslii», «HenoBek NpsAMOXOAdIuily, «/[eHncoBCKU 4em0BEK»
«Heannepransup», «KpomanboH1bl», «lIpenku uenoBeka», «ITambl 3BOJIOLHMHU YEIOBEKa»,
«Pacel yenoBekay.

O6opynoBanue: MyJsHDKM OKaMEHENOCTeH, MPeIMETOB MaTepUaIbHOW KyJIbTYphl MPEIKOB
4enoBeKa, penpoaykiuu (pororpadun) KapTuH ¢ MUGPOIOTHUESCKUMU M OMOJICHCKUMU CIOKETaMU
MIPOUCXOXKACHUS 4esoBeka, (oTtorpaduy HAXOIOK MCKOMAEMBIX OCTAaTKOB YENOBEKa, CKENeT
4eJi0oBeKa, MOJIEb Yepela YelloBEeKa M uepena IIMMIIAH3€, MOJAEIb KHCTU YeJIOBEKa U KUCTH
LIMMIIaH3€, MOJEIH TOpCca MPEIKOB YEI0BEKa.

JlaGopaTtopuass padora «/3yyeHne OCOOCHHOCTEH CTpPOCHHUSI CKeJleTa YeJIOBeKa,
CBA3AHHBIX C MPAMOXOKICHUEM.

IIpakTnyeckas padora «/3yuyeHue 3K0JOrMYECKUX aJalTallUN YETOBEKAY.

Tema 6. Ikoj10rusi — HAyKa 0 B3aMMOOTHOIIIEHUSIX OPraHU3MOB U HAIOPTaHU3MEHHbIX
CHCTEM C OKpYKaluei cpenoi

3apoxaeHue W pa3BUTHE dKojoruu B Tpynax A. I'ym6ompara, K. ®. Pymee, H. A.
CesepuioBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pazgensr u 3amaum sxosioruu. CBs3b
9KOJIOTUU € APYTMMH HayKaMHu.

Metoapl skonoruu. [loneBbie HaOMIOAEHMS. DKCIEPUMEHTHI B 3KOJOTUU: IPUPOJHBIE U
naboparopubie. MoJenupoBaHue B SKOJIOTHMH. MOHUTOPUHT OKPY>KAIOLIEH CpeJlbl: JTOKATbHBIH,
PErHOHAIIbHBIN U TJI00AIBHBIN.

3HauE€HHE SKOJOTMYECKUX 3HAHUM JJI1 4elIOBEeKa. DKOJOTMYECKOE MHUPOBO33PEHHE KakK
OCHOBa CBs3€H desoBeuecTBa C npupofor. DOpMUPOBAHME HKOJIOTMYECKOM KYIBTYpPbl H
9KOJIOTMYECKON IPAMOTHOCTH HACEJICHHUS.

JdemMoHcTpanuu

[Moptpetsr: A. I'ym6onsar, K. @. Pynse, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmumsr u cxembl: «Pasznensl sxonoruny, «MeTonbl skonorun», «CxemMa MOHUTOPHUHTA
OKpY>Karollen Cpesib».

JlabopaTopHasi padora «/3ydeHne METOI0B IKOJIOTUYECKUX UCCIIET0BAHUI.

Tema 7. Opranusmsl u cpeia 00UTAHUSA

Okonorndyeckue (akTopel M 3aKOHOMEpHOCTHM MX JedctBus. Kiaccudukarms
9KOJIOTMUECKUX  (akTOpoB:  aOuoTHueckue, OHOTHYECKHe, aHTpomnoreHHsle.  OOmme
3aKOHOMEPHOCTH JieWcTBUS 3Kojoruueckux ¢akropos. [Ipasuno muaumyma (K. HInpenrens, O.
JIu6ux). TomepaHTHOCTh. DBPUOMOHTHBIEC U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue akropsl. CBeT Kak 3kojoruyeckuit pakrop. /leiicTBue pa3HbIX y4acTKOB
COJTHEYHOTO CHEKTpa Ha OpraHU3Mbl. ODKOJIOTMYECKHE TPYMIbl PACTEHUH U >KMBOTHBIX I10
OTHOIIEHHUIO K cBeTy. CUrHasnbpHas poiib cBera. @oTonepruoausM.

Temnepatypa kak skojoruueckuil ¢akrop. JleficTBue TeMmeparypbl Ha OpraHU3MBI.
IToiKnI0TEPMHBIE 1 TOMOHOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skojormyeckuit axrtop. Ilpucnocobnenuss pacTeHUN K TOJIEPKAHHUIO
BojHOro Oananca. Kiaccudukamus pacteHuil mo oTHomeHuto kK Boje. IlpucnocoOnenus
KUBOTHBIX K NU3MEHEHHIO BOJHOTO PEKHMA.

Cpenpl oOMTaHMS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3IYIIHAsA, TMOYBEHHAs, TIyOMHHAas
MO/IMOYBEHHAsI, BHYTpHOpPraHu3MeHHas. DU3NKO-XUMHUYECKHE OCOOEHHOCTU cpes, OOWuTaHus
opranu3MoB. [Ipucnoco01eHns opraHu3MoB K KU3HHU B pa3HbIX Cpeaax.

buonoruueckue putmbl. BHennue u BHyTpeHHUE pUTMblL. CyTOUHbIE U TOJIUYHBIE PUTMBL.
[TprucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUN KU3HH.

XKuznennole ¢opmbl opranu3moB. [lonsite o kuzHeHHOH ¢opme. JKuzHeHHbIE (DOPMBI
pacTeHMii: JAepeBbs, KyCTapHMKH, KYCTApDHUYKH, MHOTOJIETHUE TpPaBbl, OJHOJIETHUE TpPAaBhl.
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XKuznenuole (GOpPMBI JKUBOTHBIX: THUIPOOMOHTHI, T'€OOMOHTHI, a’pOoOMOHTHL. (OCOOEHHOCTH
CTpOCHHS U 00pa3a KU3HU.

buotnueckne  ¢akropel. Buasl OMOTHYECKMX  B3aUMOJICHCTBUI:  KOHKYPEHIIUS,
XHUIIHAYECTBO, cuMOM03 U ero ¢opmbl. [lapasutusm, koomnepauus, MyTyaau3M, KOMMEHCAIU3M
(KBapTUpAaHTCTBO,  HaxyjeOHM4YecTBO). Herpoduueckue  B3auMoneHCTBHSA  (TONMUYECKHE,
dbopuueckue, ¢adbpuueckne). 3HaUCHHE OMOTHYECKUX B3aUMOACHCTBUN I CYIIECTBOBAHMS
OpPraHu3MOB B cpesie ooutanus. [[puHIMTT KOHKYPEHTHOTO UCKITIOUCHHUS.

JdemoHcTpauuu

Tabnuupr 1 cxembl: «IKonorudeckue ¢GaxTopb», «CBETOBOH CHEKTP», «IDKOJOTHUECKHUE
IPYMIbI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T emIOKpOBHbIE KUBOTHBIE», «XOJI0AHOKPOBHBIE
KUBOTHBIEY, «DU3MOJIOTMYECKUE aNaNTallMi >KUBOTHBIX», «Cpellbl OOUTaHUS OPTraHU3MOBY,
«buonoruueckue put™Me», «KuszneHHsie Gopmbl pacTeHuiD», «Ku3HeHHble HOPMbI KUBOTHBIXY,
«IKOocucTEeMa IIMPOKOIUCTBEHHOTO Jieca», «IKOCUCTeMa XBOMHOro jecay, «llemu nutanus»,
«XwumnangectBoy, «Ilapazutuszmy», «Konkypenuus», «CuMonosy», «KommeHcanu3my.

OGopynoBanue: TepOapuy pACTCHHA W IKUBOTHBIX, IPUCIOCOOJICHHBIX K BIIHSHHUIO
pPa3IMYHBIX  JKOJOTWYeCKHMX  (aKTOpoB, repOapuu  CBETOMIOOMBBIX, TEHENMIOOMBBIX U
TEHEBBIHOCIIMBBIX PACTCHUMN, CBETOJIOOWBHIC, TECHEIIOOMBBIC M TECHEBBIHOCIMBBIC KOMHATHBIC
pactenus, repbapuu U KOJUIEKIINH TETUIONIOOUBBIX, 3MMOCTOMKHX, MOPO30YCTOMYMBBIX PACTCHHIA,
gydellia NTUIl W 3BEpei, repOapwy pacTEeHUH, OTHOCIIIUXCS K TUrpoduTaMm, Kcepoduram,
Me30(uTaM, KOMHATHBIE PACTEHUS JAHHBIX IPYIII, KOJUIEKIIUH KUBOTHBIX, OOUTAIOIINX B Pa3HbBIX
cpemax, TepOapuu H  KOJUICKIIMA PACTEHWH W OIKUBOTHBIX, OOJNAAIONINX dYepTaMHu
MPHUCTIOCOOJICHHOCTH K CE30HHBIM HU3MEHEHHUSM YCJIOBHH KH3HHU, repOapuu U KOJUICKIUH
PaCTCHHIA U KUBOTHBIX Pa3IMYHBIX )KH3HCHHBIX (DOPM, KOJIICKIIUU KHBOTHBIX, YIACTBYIOIINX B
Pa3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlaGopaTopHas padora «BrisiBieHHE MPUCTIOCOOICHU OPTAaHU3MOB K BIIUSTHUIO CBETA.

JlabopaTopuasi padora «BblsiBieHHE NPHUCIOCOOICHUM OPraHU3MOB K BIIHUSHHUIO
TEMIIEPATYpPhI».

JlaGopaTopHnasi padora «AHaTOMHYECKHE OCOOCHHOCTH pPACTEHHUH M3 pa3HBIX MeCT
oOUTaHU.

Tema 8. Jkoj10rusi BUAOB M NOMYJIAIMIT

DKOJIOTHYECKUE XapaKTePUCTUKH Tonyssiuuu. [lomynsius kak OMOJIOTUYECKast CUCTEMA.
Ponp HeogHOpomHOCTH cpenbl, (U3HUECKUX OapbepoB M OCOOCHHOCTEH OHOJOTHH BUIOB B
(hopMUPOBAHUH TIPOCTPAHCTBEHHON CTPYKTYPHI MOMYISIIUN. OCHOBHBIE TTOKA3aTENH TOMYIISIITUU:
YUCJIEHHOCTb, IUIOTHOCTb, BO3PACTHAsI M TOJIOBas CTPYKTYpa, POKIAEMOCTh, MPHUPOCT, TEMII
pocTa, CMEpTHOCTh, MUTPAIIUS.

DKoyloruyeckasl CTpykTypa nomyisiiuu. OLeHKa YUCIEHHOCTH mnomynsiiuu. JluHamuka
MOMYJISAIMK U €€ peryisiusa. buotnyeckuii moTeHIuan nonyasauun. MoaenupoBaHue TUHAMHUKA
nonynsauuu. KpuBele pocta uucieHHOCTH nonyisuuu. Kpusble BbDKUBaHUS. Perymsius
YUCJICHHOCTHU TOMYJALMI: POib (aKTOPOB, 3aBHUCIIIMX W HE 3aBUCANIUX OT IJIOTHOCTH.
Dkonornyeckue crpateruu BUIoB (I- u K-ctpaterun).

[Tonstne 00 »HKoJOTMYECKOW HHUIIE BHAAa. MecTtooOutanue. MHOroMepHas MOJENb
skosiornyecko Humm Jx.M. XarunHcona. Pazmepsl skosmorndyeckor HUM. [loTeHnnanbHas u
peann30BaHHAS HUIIIN.

Bun kak cucrema momynsuuid. Apeansl BUJIOB. BUIBI M HMX >KMU3HEHHBIE CTpPATETUU.
DKOJIOTUYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEACHUS W MUIpAlUid JKUBOTHBIX. bHOJOrMYeckue WHBA3UU
qy>KEePOJIHBIX BUIOB.

JdemoHcTpanuu
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IToprper: [Ix. M. XaruyuHCOH.

Tabnuis! 1 cxeMbl: « IKOJOTMUYECKHE XapaKTePUCTUKH MOmyauuny», «IIpoctpancTBeHHas
CTpYKTypa mnonyiasauun», «Bo3pactHple mnupamunel nonyiasuuu», «CKOPOCTb 3aceieHus
MOBEPXHOCTH 3€MJIM Pa3JIMYHBIMU OpraHusmMamm», «Mogenb skonormyeckod Humu Jx. .
XaT4YMHCOHAY.

Ob6opynoBanue: repOapuu pacTeHUN, KOJIJICKIIUHU KUBOTHBIX.

JladopaTopnasi pa6ota «IIpucmocoOaeHusI CeMsSH PaCTCHHI K PACCEIICHUION.

Tema 9. Jkoj10rusi co001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CoobmectBa opranu3mMoB. buoiieHo3 u ero crpykrypa. CBs3u MEXIy OpraHM3MaMH B
OHoLIEHO3E.

OkocuctemMa kak oOTkpeiTasgs cuctema (A. Jx. Tencnu). DyHKIMOHAIbHBIE OJIOKU
OpPraHU3MOB B 3KOCHUCTEME: MPOIYLEHThl, KOHCYMEHTbI, PeIyleHThl. Tpodudeckue ypOBHHU.
Tpoduueckue nenu u ceru. AGuornueckue 010k dKocHcTeM. [10UBBI M WIIBI B DKOCHCTEMAX.
KpyroBopor BeliecTB 1 NOTOK SHEPTUH B 3KOCHCTEME.

OcHOBHBIE MTOKa3aTEHN YKOCUCTEMBI. bruoMacca v mpoayKius. DKOJIOTUUECKHE TUPAMUIBI
grceln, OnomMacchl U SHEPTUU.

Hunamuka sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nyxmyayuu. HanpasieHHsie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBuUHbIE U BTOPUYHBIE CYKLIECCUU U UX
IPUYMHBL. AHTPOIIOT€HHBIE BO3JEHUCTBUS Ha cykueccuu. KimmakcHoe coo01iecTBo.
buopasnoobpasue u moaHOTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[Ipupoanbie 3KOCHUCTEMBL. JKOcucmemvl 03€p U pek. IKocucmemvl Mopel U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, nyCmbvlHb.

AHTpOTIOTEHHBIE  DKOCHUCTEMBI. ATpodKOcucTeMa. ArpoueHo3. Pazmuuus Mexay
AHTPOIIOI€HHBIMU U IIPUPOIHBIMU IKOCUCTEMAMU.

YpboakocucreMbl. OCHOBHBIC KOMITOHEHTHI ypOoskocucteM. ['oposackas diopa u ¢ayHa.
CunanTtponuzanus ropojackoi ¢daynbl. buonorumueckoe U XO3SMCTBEHHOE 3HAa4YCHHE
arpo3KOCUCTEM U YpOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHHS OCHOBHBIX B3aUMOICHCTBUI OPraHU3MOB B 9KOCHUCTEMAX.
Ponv kackaonozo sgpgpexma u 6u006-30ughpukamopos (Knouesvix 8u008) 6 QYHKYUOHUPOBAHUU
skocucmem. IlepeHOC PHEPrUM U BEUIECTB MEXKY CMEXKHBIMH HKOCHUCTEMaMHU. Y CTOWYMBOCTh
OpraHWU3MOB, TOMYJSIUNA W OKOCUCTEM B YCJIOBHUSX €CTECTBEHHBIX M aHTPOIMOTECHHBIX
BO3JECHCTBUM.

Mexanuzmvl  8030eticmeus  3a2pA3HEeHUll  pasHblX MUNO08 HA  CYOOP2aAHU3MEHHOM,
OpP2aHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHSAX, OCHO8bl IKOIOSUYECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eticmeusi. MeTonoNnorus MOHUTOPUHTA €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCUCTEM.

JdemMoHcTpanuu

IToprper: A. JIx. Tencau.

Tabnmuupl u cxembl: «CTpyKTypa OHOIEH03a», «DKOCUCTEMA ITUPOKOJIMCTBEHHOTO JIecay,
«JKOocUCTEMa XBOWHOTO Jeca», «DyHKIMOHAIbHBIE TPYIIbl OPraHU3MOB B HSKOCHUCTEMEY,
«KpyroBopor BemectB B 3Kocucteme», «llemn mnuraHus (macrOMINHAs, JAETPUTHAS)Y,
«DQKOIIOTUYECKAsT TUPAMHUJIA YUCET», «IDKOIOTUYECKas MUpaMuia OMOMacChl», « IKOIOTHIECKas
nupamuia sHeprun», «OopazoBanue 6o10tay, «llepsuunas cykueccus», «BoccranoBnenue neca
ocJie noxapa», « JKOCUCTEMA 03epay, «ATpoleH03», «KpyroBopoT BelIeCTB U MOTOK SHEPTUH B
arpoiieHose», «IIpumepsl ypooskocuctem».

O6opynoBanue: repOapuy pacTeHUi, KOJJIEKIIMM HACEKOMBIX, dydella NTHI] U 3BEpeu,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHUM, aKBaPHUYM KaK MOJEIb YKOCHCTEMBI.

IIpakTnueckas padora «/3ydenue u onucaHue ypOoo3KOCUCTEMBIY.
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JlaGopaTopHas padora «3yueHne pasHOOOpa3usi MEJIKUX MOYBEHHBIX WICHUCTOHOTHX B
Pa3HbIX HSKOCHCTEMAaX ).

IKCKypeust «IKCKypcus B THIMYHBIN OuoreoreHos (B nyOpaBy, Oepe3HsK, €lbHUK, Ha
CYXOJIOJIBHBIN WJIM IIOWMEHHBIH JIYT, 03€p0, 00JIOTO)».

IKCKypeus «IKCKYpCHs B arpo3KOCUCTEMY (Ha I10JI€ WIH B TEIUIMYHOE XO3SHCTBO)».

Tema 10. buocdepa — rinodanbHas IkocUcTEMA

buocdepa — obmierutanerapras 00oyiouka 3eMiiH, T CYIIECTBYET WM CYIIECTBOBAJIA
KU3HB. PazBuTHe npencraBieHuii o onocdepe B Tpyaax J. 3rocca. Yuenne B. WM. Bepnanckoro o
o6uocdepe. Obmactu 6nocdeps! u e€ cocran. XKupoe BemiecTBo Onocheps! 1 ero GyHKINU.

3aKOHOMEPHOCTH cymecTBoBaHUs Ouocheprl. OcobeHHOCTH OHMOCchephl Kak rio0aabHOM
sKocucTeMbl. JluHamuueckoe paBHOBecme B Ouocdepe. KpyroBopoTsl Bemects U
OMOreoOXMMHYECKHUE ITUKIIBI (YTaepoa, a3oTa). PUTMU4YHOCTD siBieHU# B Onochepe.

3onanbHOCTh OuOCchepsl. [lonsaTue o 6Guome. OCHOBHBIE OMOMBI CYIIM: TYHJIPA, XBOHHBIC
Jieca, CMEIIaHHbIE U IIUPOKOIMCTBEHHbIE Jieca, CTENH, CABaHHbI, IyCThIHHU, TPOIIUYECKUE Jieca,
BbICOKOTrOpbsi. Kinmar, pactuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa U QyHKIIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMaNa U Onoc(epHbIX
GyHKIHH.

JdeMoncTpanmun

[Toptpetsi: B. U. Bepuaznckuii, 3. 3rocc.

Tabmumet u cxemsl: «l'eocheprr 3emnn», «KpyroBopot azora B nmpupoze», «KpyroBopor
yriieposia B npupojae», «KpyroBopot kuciopoaa B mpupoje», «KpyroBopoT BoJAbI B MPUPOJIE»,
«OcHoBHBIE OMOMBI Ccymny, «Kinnmatudeckue nosica 3emnny, «Tyauapay, «Taiira», «CmenianHbIit
necy, «llupokonucTBeHHBIH Jiecy, «Ctenby, «CaBanHay, «[lycTbinsy, « Tponudeckuii Jec.

Ob6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YesioBeKk M OKpYKalolas cpeaa

DKOJIOTHYECKHe KpHU3HChl M MX MpHYuHbL. Bo3ngelicTBue uenoBeka Ha Ouocdepy.
3arpsi3sHeHue BO3yIIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsisHeHUue BOAHOU cpenbl. OXpaHa BOAHBIX
pecypcoB. Pa3pymenue noussl. OXpaHa MOYBEHHBIX pecypcoB. 3MeHeHue kiumara.

AHTPOTIOTEHHOE BO3/ICCTBUE HA PACTUTEIIbHBIN M AKUBOTHBIN MUpP. OXpaHa paCTUTEIHHOTO
U KUBOTHOrO Mupa. OCHOBHBIE NPUHIUIB OXpaHbl mpupoasl. Kpacueie kaHurH. Ocobo
oxpansiemble npupoubie TeppuTopun (OOIIT). borannueckue caabl ¥ 300J0THUYECKHE MTAPKU.

OcCHOBHbBIE TTPUHIIUIIBI YCTOMYHUBOTO Pa3BUTHS YEIOBEYECTBA M MPUPOJBL. PannoHanbHOE
MPUPOIONOIB30BaHNE M COXpaHEHHE OuoJIorHyYecKkoro pasHooOpasus 3emuu. OOmume
3aKOHOMEPHOCTH TJIO0ANBHBIX IKOJOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpH3HUCa
Y €ro BEPOSITHBIC MOCTIEACTBUSI.

Pa3BuTHe METOMOB MOHHTOPHHTa pa3BUTHS OMACHBIX TEXHOTCHHBIX IPOIECCOB.
Cucmemusle uccredoanus nepexooa K pecypcocbepecaiowell U KOHKYPEHMOCHOCOOHOU
sHepeemuxe. buonozuueckoe paznoobpaszue u o6uopecypcwi. Hayuonanvuvie ungopmayuonnvie
cucmemvl, obecneuusaioujue O0OCMyn K UHQGOpMAYUuu NO COCMOAHUIO OMOENbHbIX BUO08 U
akocucmem. OCHO8bl IKOpeabUTUMAYUU IKOCUCTEM U CNOCOD08 DOPbOLL ¢ OUONOBPEHCOCHUIMU.
Pexoncmpykyus Mopckux u Ha3emMHbixX IKOCUCTEM.

JdemMoHcTpanuu

Tabmuupl u  cxeMbl: «3arps3HeHHEe aTMochepbl», «3arpsi3HEHHE TUIPoCchephI»,
«3arpsi3HeHne Mo4Bkl», «IlapHUKOBEI A hekT», «Ocob0 oXpaHseMble TPUPOTHBIE TEPPUTOPHUL,
«Mopenu ynpaBisieMOro Mupay.

O6opynoBanue: poTorpaduu oXpaHsIEeMbIX pacTeHH 1 )KUBOTHBIX KpacHoil kauru Poccuiickoit
®enepannn, KpacHol KHUTH pErvoHa.
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INIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOTPAMMBI 110 BHOJIOI'MU HA YPOBHE
CPEJHEI'O OBIIET'O OBPA30OBAHMUS

JIMIYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBAHUS K pE3yJIbTaTaM OCBOCHHS OOYYAIOUTUMUCS
IIPOrpaMM CpeHEro O0IIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType NMYHOCTHBIX Pe3yabTaTOB OCBOCHHS MPOTPAMMBI O OHOJOTHH BBIICICHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HaHHE OOYyYalOUIMMHCS  POCCHICKOM  TpakIaHCKOM
UJCHTHYHOCTH — TOTOBHOCTH K CaMOpPa3BHTHUIO, CaMOCTOSTEIBHOCTH M CaMOOIPEACIICHUIO,
Haluyue momusayuu K OOY4EHHIO OHWOJIOTUH, YeleHanpasieHHoe pazeumue BHYTPEHHUX
yOeXICHHI JIMYHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH W MCTOPUYECCKUX TPATUIMA Pa3BUTHS
OHMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYalOUINXCS PYKOBOJICTBOBATHCS B
CBOCH  JEATCILHOCTH  IEHHOCTHO-CMBICIIOBHIMH  YCTaHOBKaMH, MPUCYIIMMH  CHCTEME
OMOJIOrMYecKOro  Oo0pa3oBaHMs, Haluyue  NpAGOCO3HAHUSA  DKOIOTUYECKOM  KYIbTYpBHI,
CHOCOOHOCMU CMAUMb TIEH U CTPOUTH KU3HEHHBIC TUTAHBI.

JIndHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaAMMbI MO OHMOJIOTUU JOCTUTAIOTCS B €IUHCTBE
y49e0HOW W BOCHHUTATEIBHOW IEATCILHOCTH B COOTBETCTBUU C TPAJAMIIMOHHBIMH POCCHUCKHUMHU
COLIMOKYJIbTYPHBIMH, UCTOPHUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMH, MPUHATHIMHA B
o0IIecTBe TpaBWJIAMH W HOPMAaMH IIOBEIEHHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPa3BUTHS, PA3BUTHS BHYTPEHHEH MO3UIUHU JMYHOCTH, MATPHUOTU3MA H
YBOXCHHSI K 3aKOHY M TIPaBOIOPSIKY, YEIOBEKY TpyJa M CTApIIEMy IOKOJEHHUIO, B3aHMHOTO
YBOXKEHUSA, OEpe)KHOr0  OTHOIICHHWS K  KyJIbTYpHOMY HAaClAeIUI0 UM TPaTUIHSIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickont denepannu, NpUpoae U OKPYKarollen cpeie.

JIndHOCTHBIE pe3yNbTaThl OCBOCHHS ydeOHOTo mpeameTa «buonorusy JOMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCS PYKOBOACTBOBATHCS COPMUPOBAHHON BHYTpPEHHEH
MO3UIUEN TMYHOCTH, CHCTEMON LICHHOCTHBIX OPUEHTAIIUMN, TO3UTUBHBIX BHYTPEHHUX YOSKICHUH,
COOTBETCTBYIOIIUX  TPAAWIIMOHHBIM IIEHHOCTSIM  POCCHUCKOTO  OOINECTBA, pacCHIMpEHUE
KU3HEHHOTO OMbITA M OMbITA JIEATEIHHOCTH B IMPOLIECCE peaNM3alli OCHOBHBIX HAIpaBlIEHUN
BOCITUTATEILHOU JIEATSIILHOCTH, B TOM YHCJIC B YACTH:

1) rpak1aHCcKOro BOCIMTAHMSA:

COPMUPOBAHHOCTh TPAKIAHCKOW IMO3WIMK  OOYy4aromerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEeHa POCCUHCKOTO OOIIIEeCTBa;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TMpaB M O0Os3aHHOCTEH, YBaXXKCHHE 3aKOHA U
MIPaBOTIOPSIIIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOW JESITCILHOCTH TIPHU CO3AaHUH yUEOHBIX IMPOCKTOB,
pelieHnr yuyeOHbIX U MO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPEENSITh COOCTBEHHYIO TIO3UIIMI0O TI0 OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSIICHITH €€;

YMEHHE  YYHTBIBAaTH B  CBOHMX JICWCTBHSX  HEOOXOIAMMOCTh  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJIeH C pa3HBIMH YOKICHHUSIMH, KYJIbTYPHBIMU IIEHHOCTSMHU U COIIMATBHBIM
TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOIECCE COBMECTHOTO BBIMMOJHCHUS Y4YCOHBIX,
MO3HABATENBHBIX U HCCIENOBATENbCKUX 3a7ad, YBaXHUTEILHOTO OTHOIICHHS K MHEHUIO
OIITOHEHTOB TP 00CYXICHUN CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJICPIKAHUS;

TOTOBHOCTh K TYMaHUTapPHON U BOJIOHTEPCKOU ESTEIbHOCTH;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA
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c(hOPMHUPOBAHHOCTH POCCHICKON TPAKIAHCKON HICHTUYHOCTH, MATPHOTU3MA, YBAKEHUS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH mepen PoauHoON, ropaoctu 3a cBOW Kpail, CBOIO
Ponuny, cBOM sI3BIK M KYJIBTYPY, MPOIILJIOE U HACTOAIEE MHOTOHALIMOHATBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIICHUE K IPUPOJTHOMY HACIIEANIO U MAMATHUKAM IPUPO/IbL, TOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIIE;

CHOCOOHOCTH OLIEHMBATh BKJIA]] POCCUMCKUX YYEHBIX B CTAHOBJIEHUE U Pa3BUTHE OUOJIOTHH,
MOHVMAHHUS 3HAYCHUs OWOJOTMU B TO3HAHUM 3aKOHOB MPUPOABI, B KU3HU YEIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

ujeitHas yOe:KIEHHOCTh, TOTOBHOCTh K CITYXXEHHIO U 3ammuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHHE AYXOBHBIX IEGHHOCTEH POCCUIICKOT0 Hapo/Ia;

c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBECHHS;

CHOCOOHOCTH OLIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSCH Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIECHUE K CBOUM POIUTEIISIM, CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MIPUHSATHS LIEGHHOCTEW CeMEHOM ®U3HU B COOTBETCTBHUH C TPAIUIUSIMU HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYas ICTETHKY ObITA, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIICCTBEHHBIX OTHOIICHHIA,

MMOHMMAaHKUE SYMOLIMOHAIBHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPKEHUIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMJICHUE MPOSBISTH
KauyecTBa TBOPUYECKOU JTUUHOCTH;

5) ¢usuyeckoro BocnuUTaHUs, (POPMHUPOBAHUS  KYJIbTYPbl 3[0POBbS H
AMOLUMOHAJIBHOTO 0JIArONOIyYHs:

MMOHMMAaHUE U pean3alus 3J0pOBOT0 U Oe3omacHOro odpasa >KU3HH (370pOBOE MUTAHUE,
COOIOICHNE TUTUEHHYECKUX MPaBUJI U HOPM, cOATaHCUPOBAHHBIN PEXHUM 3aHSATUH U OTIbIXA,
perynsipHasi (uU3WYECKas AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPU3HUECKOMY U ICUXUUYECKOMY 3/I0POBBIO;

MOHMMAaHUE IIEHHOCTU TPAaBWJI WHIWBUAYAIHLHOTO U KOJUIEKTHBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIOJICH;

OCO3HAHUE TOCJIEACTBUI W HENPHUATUS BPEAHBIX MPHUBBIUEK (YIMOTPEOIICHUS aJKOTOJS,
HapKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYJAOTIO0HE;

TOTOBHOCTb K aKTUBHOMU JIEATEILHOCTH TEXHOJIOTUYECKON U COIMATIbHON HANPaBI€HHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, TIIAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSTH TAKYIO AESITETbHOCTD;

WHTEpEeC K paznu4yHbIM cdhepam MnpodecCHOHATBHON IesSTeIbHOCTH, YMEHHE COBEpPIAThH
OCO3HAHHBIN BBIOOpP Oynyiiel mpodeccuu 1 peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa3oBaHUIO M CaMOOOpPa30BAHUIO HA MPOTSHDKEHUU BCel
KU3HU;

7) IKOJIOrM4YeCKOr0 BOCIIMTAHMS:

AKOJIOTHUYECKHU IEIeCO00pa3HOe OTHOIICHHE K MPHUPO/IE KaK UCTOYHUKY KH3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBaHMUS,

MOBBIIIICHUE YPOBHS JKOJIOTUYECKOW KYIBTYPHI: MPHOOpPETEHHE OMbITa IUIAHUPOBAHUS
MTOCTYIIKOB M OIIEHKH WX BO3MOXKHBIX TIOCIICJICTBUM JIJISI OKPYXKAIOIIEH CPeIbl;

OCO3HaHUe TT100aTBHOT0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTel X pPelIeHHS;
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CIOCOOHOCTH HCIIONIB30BaTh NMPHOOpPETaeMble IPU M3YUYECHHH OMOJIOTHM 3HAHUS M YMEHHUS
IPU PEUIeHHH NpoOJeM, CBS3aHHBIX C PallMOHAIBHBIM IPHPOJONONIB30BaHHEM (COOII0AECHNE
IIpaBWJI NOBEJIEHUS B IPUPOJE, HAINIPABICHHBIX Ha COXPAHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, OHochephl);

AKTHUBHOE HEIPUATUE JECUCTBUHM, NPUHOCAIIMX BPEA OKPYKAIOIIEW IPUPOJHOM cpene,
YMEHHE IPOTHO3UPOBATh HEOJIArONPUATHBIE HKOJOTMUECKUE MOCIEACTBUS MpeNpUHUMAEMBbIX
JENCTBUN U NIPEAOTBPALLATD UX;

HaJIM4UE€ PA3BUTOrO DSKOJIOIMYECKOIO MBIIUICHHS, JKOJOTHYECKOM KYJNbTYPBI, OIIbITA
JESTEIbHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHMSI pPYKOBOJICTBOBAaTbCi HMHU B
IIO3HABATEIbHOM, KOMMYHHMKaTMBHOW M COLMAJIBHOM IIPAKTHKE, T'OTOBHOCTHM K YYacTHIO B
IIPaKTUYECKON AESITEIbHOCTU IKOJIOTUUECKOM HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUSA:

c(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHs HAayKM UM OOLIECTBEHHOM IPAaKTHKH, OCHOBAaHHOTO Ha JUaJIOre KyJbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B TOJIUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHNUE S3bIKOBOM M UATATENBCKON KYJIbTYPBI KaK CPEICTBA B3aUMOJECHCTBUSA
MEX/1y JIFOJIbMU U TIO3HAHUSI MUPA;

[IOHMMaHue cHenu(UuKy OMOJOrMM KaK HayKH, OCO3HaHUS €€ poiu B (OPMHUPOBAHUHU
palOHaIBLHOIO0 HAyYHOTO MBILUIEHHUS, CO3/IaHUU 1IEIOCTHOTO MPECTABIEHUS 00 OKpYKaIOLIEM
MHUpE KaK O €IUHCTBE IPHUPOJbI, 4YeloBeKa M OOIIeCTBa, B IO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pellieHuu NpooIeM COXpaHEeHUsI IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOIMM JJIsi COBPEMEHHOM LUMBMIIM3ALUU: OOecreueHHs
HOBOTO YPOBHSI Pa3BHTHS MEIUIMHBI, CO3aHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pelaTb pecypcHble Ipo0OaeMbl pa3BUTHUS YEIOBEYECTBA, TOMCKA MyTel BbIXOJa U3 INI00AIbHBIX
HKOJIOTHYECKUX MPoOJIeM 1 0OecrieueHus mepexoia K yCTOHYMBOMY Pa3BUTHIO, PAlHOHAIEHOMY
UCIOJIb30BAHUIO PUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB >KU3HU;

3aMHTEPECOBAHHOCTh B IOJIyUEHUU OMOJIOTMYECKUX 3HAHUM B LENSIX MOBBILIEHUS 00LIei
KYJIBTYpbl, €CTECTBEHHO-HayYyHOW TPaMOTHOCTH, KaK COCTAaBHOW 4YacTH (DyHKIIMOHAIBHON
IrPaMOTHOCTH O0yyaromuxcs, GopMUpyeMoi pu U3y4yeHUN OUOJIOTHH;

IIOHMMAaHHUE CYIIHOCTH METOIOB IO3HAHMSA, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJlydyaeMble 3HaHUSA Ui aHalu3a W OOBSICHEHUs SBIICHUI
OKpY’KaloIero MHUpa M MPOUCXOJANIMX B HEM M3MEHEHHUH, yMeHME JienaTh O0OOCHOBAaHHbBIE
3aKJIIOUYEHHST HA OCHOBE HAYYHBIX (DAKTOB M HUMEIOUIMXCA JaHHBIX C LENbI0 MOJyYEHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UIsl PELICHUS
po0JIeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHHE IIEHHOCTH HAyYHOH NeATeIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH MPOEKTHYIO U
HCCIIEIOBATENBCKYIO AESATEIBHOCTh MHIMBUYalIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEINPEPHIBHOMY OOpa30BaHHUIO U CaMOOOpa3OBaHUIO, K
aKTUBHOMY TIOJIyYE€HHIO HOBBIX 3HAaHUH 1O OWOJIOTUM B COOTBETCTBUM C >KM3HEHHBIMHU
MOTPEOHOCTSAMHU.

METANIPEAMETHBIE PE3YJIBTATHI

MertamnpeaMeTHble pe3ysbTaThl OCBOGHUs y4eOHOro mnpeaMera «bHONOrus» BKIIOUYAIOT:
3HauMMble JUI1  (HOPMHUPOBAHMUS MHUPOBO33PEHHUS  OOYYAIOUIMXCA  MEXKAUCHUIUIMHAPHBIC
(MexmpeMeTHbIe) 00LIeHaAyYHbIE TOHSATHS, OTPAYKAIOLIUE IIEIOCTHOCTh HAYYHOW KapTUHBI MHUpa
U crenu(UKy METOJI0B MO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPTHs,
SIBJIGHUE, MpPOLIECC, CUCTeMa, HAy4YHbIH (PaKT, MPUHLHUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
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TEOpHsl, UCCIe0OBaHNe, HaOJII0JeHUEe, U3MEpPEHHE, SKCIIEPHUMEHT M JIpyrue); YHHBEpCalbHbIC
yueOHbIe JIeHCTBUS (IO3HAaBaTelbHbIEe, KOMMYHUKAaTUBHbIC, PErYJISITUBHBIC), 00ECIeUnBaIOIINe
(dbopMupoBaHre (QYHKIHMOHATHHONH TPAMOTHOCTH U COIMAIBHON KOMIIETCHIIMH OOYy4YaroUINXCs;
CIOCOOHOCTH oOyJaronmxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUILTUHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJIbHbIE Y4eOHbIE JEHCTBUS B I103HABATEIBbHOM U
COLIMAJIbHOU MPaKTHKE.

B pesynbrate wu3yueHus OHOJOTMM Ha YPOBHE CpeAHEro oOmiero oOpa3oBaHus Yy
oOyuatomerocsi OyayT copmupoBaHbl NO3HaBaTelbHbIE yYHHBEpCalbHbIE Y4eOHbIE IEHCTBUS,
KOMMYHUKATHBHBIE yHUBEpCAIbHbIE Y4eOHbIE MACWUCTBHUS, PEryJIATUBHBIE YHHUBEPCAJIbHBIC
yueOHBbI€ JeHCTBHS, COBMECTHAS 1€ATEIbHOCTb.

MeTtanpeaMeTHble Pe3yIbTaThl OCBOCHHUS MPOTPaMMBbl CPEIHEro O0OIero oOpa3oBaHUS
JOJKHBI OTPaXKaTh:

OBy1aieHNe YHMBEPCAJIBLHBIMH YU€OHBIMH MO3HABATEIbLHBIMY J1€ICTBUSIMH:

1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO (POPMYITHpPOBaTh M aKTyaIM3MpPOBATh MPOOJIEMy, paccMaTpuBaTh e€
BCECTOPOHHE;

HCII0JIB30BATh IIPHU OCBOCHUU 3HAHWUU HpI/IéMI)I JJOTUYCCKOT'O MBIIIJICHUS (aHaJ'II/ISa, CHHTEC34a,
CpaBHEHHUA, KiaccUpUKaluu, OOOOIIeHHs), PACKPBIBATh CMBICT OWOJIIOTUYECKUX TOHSATUI
(BBLOENIATH UX XapaKTEPHbIE IPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMU MOHATUSAMU);

OTpeAeNsATh LEeNH JAEATEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUU HUX JOCTHKCHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBbHOCTH C TOCTABJICHHBIMU LCIIAMU;

UCIOJIb30BaTh OHOJOTHYECKHE MOHATHS A7 OOBSCHEHHS (AKTOB W SBICHUN >KUBOU
IIPUPOIBL;

CTPOUTH JIOTHUECKUE PACCYKACHUS (MHIYKTUBHBIC, IeJyKTUBHbBIE, [10 AaHAJIIOTHH ), BHISIBIISTh
3aKOHOMEPHOCTH U MPOTUBOPEUMS B pacCMaTpUBAEMbIX SIBJICHMSX, (POPMyIHpPOBATh BBIBOJBI U
3aKJIIOUEHUS;

MNPUMCHATH CXEMHO-MOJCJIBHBIC CPCACTBA JIA MPEACTABIICHHA CYHICCTBCHHBIX CBsSI3el U
OTHOIICHUN B M3y4aeMbIX OMOIIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUI pa3zHOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX I/IH(i)OpMaIH/IOHHI)IX HCTOYHHUKAX,

pa3pabaThIBaTh IJIAH PELISHUS MPOOIeMbl ¢ YIETOM aHAM3a UMEIOIINXCS MaTepUaTbHbBIX
U HEMAaTEpUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEIHHOCTH, OIICHHBATh COOTBETCTBHE DPE3YyJIbTAaTOB IIEIISM,
OIICHUBATb PUCKU HOCJ'ICI[CTBI/II\/'I ACATCIIbHOCTH,

KOOPJIUHUPOBATh M BBIIOJHATH pPabOTy B YCIOBUSX pEATbHOrO, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TEHCTBHUS:

BIIa/IETh HaBBIKAMH Y4eOHO-MCCIIEOBATENBCKOW U MPOEKTHOU AEATeThHOCTH, HaBBIKAMU
pasperieHus mpodIieM, CITOCOOHOCTRI0O U TOTOBHOCTBHIO K CAMOCTOSITEIIHHOMY IOMCKY METOJIOB
pelIeHrs MTPaKTUUYECKHX 3a7]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB MIO3HAHUS;

HCIIOJIB30BAaTh PA3JIMYHBIC BHJABI ACATCIBHOCTU 110 IMOJTYYCHUIO HOBOI'O 3HAHUSA, €ro
WMHTEpPIPETAINH, MPEOOPA30BAHUI0 M TPUMEHEHUIO B YYEOHBIX CUTYallUsiX, B TOM YHUCIE MPHU
CO3JaHUuN y‘—Ie6HI)IX " COLMAJIBHBIX ITPOCKTOB,

(hopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJIeTh HAYYHONH TEPMUHOJIOTHEH, KITFOUEBBIMU
IIOHATHUAMU U METOJaMHU,

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3aJaud B OOPa30BATEIbHOU ACSITENHLHOCTH U
KN3HCHHBIX CUTYalHsIX;
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BBISIBIIATh TIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBaTh 3a/ady, BBIABUIaTh
TUIOTE3Y €€ pelIeHus, HAXOAUTh apTyMEHTHI JUIsl I0Ka3aTelbCTBA CBOMX YTBEPKICHHUIM, 3a/1aBaTh
napaMeTpbl U KPUTEPUHN PEIICHUS;

aHAJIM3UPOBATH MOJTYUYECHHBIE B X0J1€ PELUICHUS 3314 Pe3yNbTaThl, KPUTUYECKU OLIEHUBATH
UX JJOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIIATh IIEJICHANPABICHHBIN TOMCK IEPeHOoca CPEACTB M CHOCOOOB JEHCTBHS B
npodeccuoHalbHYIO Cpeny;

yMETh TIEPEHOCUTh 3HAaHMSA B IIO3HABATEIbHYI0O W  NPAKTUYECKYl0  001acTu
KHU3HECATEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTei;

BBIIBUTATh HOBBIE MWJIEH, MpeJularaTb OpPUTHHAJbHBIC MOAXOJbl M PEHICHHS, CTABUTh
npoOJIeMBl U 33J1a4H, JIOIYCKAIOIINE aJbTePHATUBHBIEC PELICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX MH(POpManuu (Tekcre ydeOHOro mocodwus,
HAyYHO-TIOMYJISIPHON JUTEpaType, OMOJIOrHUECKUX CIOBapsX M CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHETE), aHAIM3MPOBATh WH(GOPMAIMIO PA3IUYHBIX BUIAOB H (HOpPM
MIPEJICTaBJICHHUS], KPUTUYECKH OLEHUBATh €€ TOCTOBEPHOCTh M HEIIPOTUBOPEUYUBOCTD;

(dbopMynHpOBaTh 3ampoChl M TPUMEHATH PA3JIMYHbIE METOJBl IPU TOUCKE U OTOOpE
Ouonoruueckoi nHGopMaIuu, He0OXOAUMOI JIJIs BHITIOJIHEHUS YYEOHBIX 3a/1a4;

NpHOOpETaTh OIBIT HCIOJB30BaHUS HH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHIA,
COBEpPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIB30BAHMS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTUMANBHYIO (OpMy TpencTaBieHUs OHWOIOTHYECKOM
uHpopmanuu (cxeMsol, rpaduKy, JUarpamMmbl, TAOIHUIIbI, PUCYHKH U IPYTroe);

WCTOJB30BAaTh HAyYHBIH S3BIK B KadecTBE CpeICTBA NpuU paboTe C OHOIOTHYECKOM
uHpopManven: NPUMEHITh XUMHUYECKUe, (PU3MUecKrue M MaTeMaTUYeCKHUe 3HAKU W CHUMBOJIBI,
dopmynbl, abOpeBHAaTypy, HOMEHKIATYypy, HWCIOJIB30BaTh W TPeoOpa3oOBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HAIJISIIHOCTH;

BJIQJIETh HAaBBIKAMHM pPACIO3HABAaHMA W 3alIUTHl  MHPOpPMANWH, HHHOPMAIIMOHHON
0€30MaCHOCTH JIMYHOCTH.

OgJaaenne yHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUSIMU:

1) oomenne:

OCYIIECTBIISITh KOMMYHHKAIIMY BO BCEX cepax *KU3HH, aKTUBHO y4acCTBOBATh B JHAJIOTE
WIA JAUCKYCCHU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATH
CYXIIEHUS OTHOCHTEJIBHO BBINIOJHEHHS TIpeAaraeMoi 3aqadd, y4YUTHIBaTh HWHTEPECHl U
COIJIACOBAHHOCTH MO3ULUI IPYTUX YUaCTHUKOB JAMAJIOra WIH AUCKYCCHUN);

pacrio3HaBaTh HeBepOaJbHBIE CpEACTBAa OOIIEHUS, MMOHMMAaTh 3HAUYEHHE COIMAIbHBIX
3HAKOB, IPEANOCHUIOK BOBHUKHOBEHUSI KOH(MIMKTHBIX CUTYallul, yMETh CMATYaTh KOHMIUKTH U
BECTH MEPETOBOPHI,

BJAJIeTh Pa3IMYHBIMHM crioco0amu OOIIEHUs M B3aUMOJCHCTBHSA, NMOHMMATh HaMEpPEHUs
APYTUX JIOACH, TPOSIBIIATh YBAKUTEIHHOE OTHOIICHHE K COOECeNHUKY H B KOPPEKTHOH (popme
(bopMyIMpOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOI TOYKY 3PEHHS C HCIIOJIB30BAHHEM SI3BIKOBBIX
CpPEACTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHMMAaTh U UCMOJb30BaTh MPEUMYIIECTBA KOMAaHAHON M WHAMBUIYAIBbHON pabOTHl MpH
pelieHnr O0MoJoTruYecKor MpoOsieMbl, 00OCHOBBIBaTh HEOOXOAUMOCTh MPUMEHEHUS TPYNIOBBIX
¢dbopM B3aMMOACHUCTBUS NMPH pEILIEHUH yueOHOH 3a1aun;
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BBIOMPATh TEMATUKY U METOABl COBMECTHBIX ACHUCTBHI C Yy4ETOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KaXKJI0T0 4JI€Ha KOJUIEKTHUBA;

IIPUHUMATh LI€JIM COBMECTHOM [JEATEIbHOCTH, OpPraHU30BbIBATH U KOOPAWHUPOBATH
JEUCTBHS 110 €€ NOCTHIKEHUIO: COCTABIIATH IUIAH IEHCTBUH, paCIPEAEIIATh PO C yUETOM MHEHUN
Y4aCTHUKOB, 00CYXIaTh Pe3yJbTaThl COBMECTHON pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaKJOr0 yYaCTHHKA KOMaHJbI B OOIIMN pe3yiabTar
10 pa3paboTaHHBIM KPUTEPUSIM;

IIpesiaraTb HOBBIE IPOEKTHI, OLEHUBATh MJEU C NO3ULMUH HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKOM 3HAYUMOCTH;

OCYILIECTBIIATh TO3UTHBHOE CTPATETHYECKOE IIOBEACHHE B PA3JIMYHBIX CHUTYyalMsX,
MPOSIBJISITH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

OsByajeHne YHHMBEPCAJIBHBIMH PeryJsiTHBHBIMH AeiCTBUAMM:

1) camoopranmu3amnus:

UCIOJIb30BaTh OWOJOTMUECKUE 3HAHUSA ISl BBIABJIEHUS MpoOJIeM M HUX pEUIeHUs B
KU3HEHHBIX U YY€OHBIX CUTYalUsX;

BbIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM IIeJIeBble U CMBICIIOBBIE YCTAHOBKU B CBOMX
JICUCTBUAX M IOCTYNKaxX MO OTHOUIEHUIO K YKUBOW IMPHUPOJE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKPY>KAIOIIHX;

CaMOCTOSITEJIbHO OCYILECTBIATh IO3HABATEJIbHYIO AESTEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTH U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4K B 00pa30BaTeIbHOM AEATEIbHOCTH U AKU3HEHHBIX
CUTYyalUsX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PeLIeHHs IPOOJIEMbl ¢ YUETOM HMEIOLIUXCSl PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH H MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

paciupsaTh paMKHM y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NPEANIOYTEHUN;

JiesIaTh OCO3HAHHBIN BBIOOD, apIryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTDH 3a PELLCHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (POPMUPOBAHMIO U MIPOSBICHUIO IIMPOKON 3PYAULIMU B pa3HBIX 001acTAX
3HAHUU, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalllsM, BHOCHTb KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEISM;

BJIa/IETh HAaBbIKaMH [TO3HABATEJILHON pedIeKCHH KaK OCO3HAHMsI COBEpILIAEMbIX JEHCTBUH 1
MBICIMTENbHBIX MIPOLECCOB, MX PE3YIHTATOB U OCHOBAaHUI1, HCIIOIB30BaTh MPUEMBI pedIeKCuu s
OLIGHKH CUTYyallH, BIOOpA BEPHOTO PEILICHUS;

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS [10 UX CHUKEHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MIPU aHAIU3€ PE3YIIbTATOB JIEATEIBHOCTH;

3) npuHsITHE CeOsl U APYTHX:

MIPUHUMATD ce0sl, TOHMUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPYU aHAIM3€E PE3YNIbTaTOB AEATEIBbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIUOKU;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JAPYroro YeJ0BeKa.

HNPEJMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3ynbTaThl OCBOEHHUS colep)kaHusd yueOHoro mpeamera «buomorus» Ha
yriIyOJa€HHOM ypOBHE OPUEHTHPOBAHbI Ha o0ecreyeHne npouibHOro 00yuyeHus 00yJaronmxcs
6uonorun. OHU BKIIOYAOT: crienuduyeckue st OM0JI0TuU Hay4YHbIE 3HAHHSI, yMEHHUS U CTIOCOOBI
JIeWCTBUI MO OCBOCHUIO, MHTEPIPETAMU U MPEoOpa30BaHUI0 3HAHUU, BUIBI JEATEIBHOCTH MO
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MOJTyYEHHUIO HOBBIX 3HAHUM M MX NMPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX, a TaKKe B PEATbHBIX
KU3HEHHBIX cUTyauusx. [IlpeameTHbie pe3ysbTaTsl IPEACTaBIEHBI IO FOAAM U3yUEHHUSL.

[IpenmeTtHbIe pe3ynbTaThl OCBOEHHS yueOHoro npeamera «buonorus» B 10 knacce n0IKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B
(GbopMHPOBAaHUHU €CTECTBEHHO-HAYYHOI KapTUHBI MUPA, B IO3HAHUU 3aKOHOB IIPUPO/IbI U PELIEHUN
pobJIeM panroHaIBFHOTO IPUPOAOTIOIB30BAHUS, O BKIIAJE POCCHICKHIX U 3apyOSKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHH;

BJIaJICHUE CUCTEMOM OHMOJOrMYEeCKHX 3HAHH, KOTOpas BKJIIOYAET: OCHOBOIOJArArOIINe
OMOJIOTMYECKHE TEPMHUHBI U TOHATHUA (JKU3Hb, KJIETKAa, OpPraHu3M, MeTa0oJu3M, IOMEocTas,
CaMOpETyJIALNs, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTb, N3MEHUUBOCTb, POCT U Pa3BUTHUE),
ouonornueckue Teopun (kimerounas Tteopus T. IlIBanna, M. Illneiimena, P. Bupxosa,
XpoMOcOoMHasi Teopusi HacienacTBeHHocTu T. Moprana), yuenus (H. M. BaBuiioBa — o nenrpax
MHOTr000pa3usi U MPOUCXOKICHUS KYJIbTYPHBIX PACTEHMI), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
IIEPBOr0 MOKOJIECHUS, PACIIEIUIEHUS, YUCTOThI T'AMET, HE3aBUCUMOI0 HacienoBanus I'. Menaens,
TOMOJIOTHUECKUX PSJIOB B HacieAcTBeHHOM wu3MmeHunBoct H. WM. Basuiosa), nmpuHUUIBI
(KOMILJIEMEHTapHOCTH);

BJIaJIeHHE OCHOBHBIMU METOJaMH HAay4YHOI'O MO3HAHHUS, UCIOJIb3YEeMbIX B OMOJIOTHYECKUX
MCCIICIOBAHMSIX )KUBBIX OOBEKTOB (OMHCAaHUE, N3MEPEHUE, HAOIIOACHNE, SKCIIEPUMEHT);

YMEHHUE BBLACIATh CYIIECTBEHHbIE MPU3HAKH: BUPYCOB, KJIETOK HPOKAPUOT U IYKApHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hcliie OakTepuil, rpuboB, pacTeHuM,
KHUBOTHBIX U UYEJIOBEKA, CTPOCHUS OPIaHOB U CHCTEM OpPraHOB PAacTEHUH, KUBOTHBIX, YEIOBEKA,
IIPOLIECCOB KUZHEAEATEIIbHOCTH, IPOTEKAOIUX B OPraHU3Max pacTeHH, KUBOTHBIX U YEJIOBEKA,
OMOJIOTMYECKHX MPOIIECCOB: OOMEHA BEIIECTB (METab0IM3M), IPEBPAILICHHS YHEPTUH, OpOKEHUS,
aBTOTPO(HOTO U reTepoTPOGHOr0 TUIIOB TUTAHUS, POTOCHHTE3A U XEMOCHHTE3a, MHUTO3a, MEi03a,
raMeToreHesa, sMOpHOreHesa, HOCTAMOPHOHAIIBHOTO pa3BUTHS, pPa3sMHOXKEHUS,
WHJUBUAYAJIBHOTO Pa3BUTHS OpraHu3Ma (OHTOr€He3a), B3aUMOJICHCTBUS T'€HOB, I'eTEpO3HCa,
HCKYCCTBEHHOI'O 0TOODA;

YMEHHE YCTaHaBJIMBATh B3aMMOCBSI3U MEXIY OPraHOMJIaMHU KJIETKH M HUX (PYHKIMIMH,
CTPOEHHUEM KIJIETOK Pa3HbIX TKaHEeH M X (QYHKUIMAMHU, MEKAY OpraHaMH M CUCTEMaMU OpTaHoB y
pacTeHMii, >KMBOTHBIX W YeJOBEKa M HX (PYHKIMAMH, MEXKIy CHCTEMaMU OpraHoB U HX
GyHKIMAMH, MEXIy STanaMd OoOMEHa BEIIEeCTB, 3TalaMM KJIETOYHOIO IMKJIA M >KU3HEHHBIX
LMKJIOB OPTaHU3MOB, 3TallaMi YMOPHUOHAIILHOTO Pa3BUTHS, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTUIIOM
U paKTOpaMu cCpeabl OOMTaHUS;

YMEHHE BBISABIATH OTJIWYUTENbHbIE NPU3HAKU KUBBIX CHUCTEM, B TOM YHCII€ PACTEHHI,
KHUBOTHBIX U YEJIOBEKA;

YMEHHE HCI0JIb30BATh COOTBETCTBYIOIINE apryMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JUJIS I0KA3aTeIbCTBA POACTBA OPraHU3MOB Pa3HBIX CHCTEMAaTHYECKHUX IPYIIIL;

yYMEHHE peliaTh ONOIOrHYecKre 3a4a4u, BbIBISATh IPUUMHHO-CIIEICTBEHHBIE CBSI3U MEXTY
UCCIIelyeMbIMH OMOJIOIMYECKMMHU MPOLIeCCaMU M SBJICHHUSIMHU, JIeJIaTh BBIBOJBI M MPOTHO3bI Ha
OCHOBaHUU TOJYyYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U MpPaKTUYeCKHe padoThl, cOOMIOAATh MpaBHUia MpPU
pabote ¢ yaeOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHEM;

YMEHHME BBIIBUTaThb THUIIOTE3bl, NPOBEPSITh HX OSKCIEPUMEHTAIBHBIMH CpEACTBAMH,
bopMynupys LeNb UCCIe0BaHus, aHATM3UPOBATh MTOJIyY€HHbIE PE3YJIbTAThI U JeJ1aTh BBIBOIBL;

YMEHHE y4acTBOBaTh B Y4eOHO-HCCIIENIOBATEIbCKONW paboTe MO OMOJOTMM, SKOJIOTUU U
MEIUIIMHE, TPOBOAMMOI Ha 0a3ze MIKOJbHBIX HAayYHBIX OOIIECTB, M MYOJIMYHO MPEACTABIATH
MOJTyYeHHbIE Pe3yJIbTaThl HA YYEHUUECKUX KOH(EPEHIUX;

31



YMEHHUE OLICHUBATh 3TUYECKUE aCTIEKThl COBPEMEHHBIX HCCIIEI0OBAaHUN B 00J1aCTH OUOJIOTUU
U MeIUIMHBI (KIOHUPOBAaHHE, HCKYCCTBEHHOE OILUIOJOTBOPEHHUE, HAIMPABICHHOE H3MEHEHUE
TeHOMa U CO3/IaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BHIOOP Oyayliei npodeccuoHanbHON AeSITENLHOCTH B
obacTi OUOJIOTUH, METUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHUH, CEIILCKOTO XO3AHCTBA, MUIIEBOI
MIPOMBIIIJICHHOCTH, YTAyOIsTh MO3HABATEIbHBIN HHTEPEC, HAPAaBJICHHBIA HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH Mpodeccuu U MPOJOHKEHIE OHOIOTUYECKOro 00pa30BaHUs B OpraHU3AIHIX
cpenHero npodecCUOHaIbHOTO U BBICIIEro 00pa3oBaHUsl.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHS yueOHoro npeamera «buonorus» B 11 knacce NOIKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHUW O MECTE M POJIM OMOJIOTUM B CUCTEME €CTECTBEHHBIX HAyK, B
(GbopMUPOBaHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA, B IO3HAHWU 3aKOHOB
IPUPOJBI M PEUICHUU 3KOJIOTUYECKUX MPOOJIEM YeIOBEUEeCTBa, a TaKKE B PEIICHUH BOMPOCOB
paIoOHaIBLHOTO IPUPOIONOIB30BAHUS, U B POPMUPOBAHUH LIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
OOIIECTBY, YEJOBEKY, O BKIIQJE€ POCCHHCKUX W 3apyOEKHBIX YUYEHBIX-OMOIOTOB B DPa3BUTHE
OHOJIOT Y,

YMEHHUE BIIAJIETh CUCTEMON OMOJOTMYECKUX 3HAHWW, KOTOpas BKIIOYAET ONpPEICICHHUS U
MOHMMAaHUE CYIIHOCTH OCHOBOMOJATAIOIMINUX OHOJOTUYECKMX TEPMUHOB M TOHSITHHA (BHI,
IKocUCTeMa, Owmocdepa), Ouonormdyeckue Teopuu (dBosonMoHHas Teopuss Y. JlapBuHa,
CUHTeTHYeCcKass Teopus sBomonuu), ydenus (A. H. CeBeproBa — 0 myTSX M HaIllpaBJICHUAX
sBomtonuu, B.U. Bepnazackoro — o 6uocdepe), 3akoHsl (reHeTuueckoro paBHoBecus k. Xapau u
B. BaiinGepra, 3apoapimeBoro cxoacrsa K. M. bapa), mpaBuna (munumyma FO. JluGuxa,
9KOJIOTMUYECKOM MUpaMubl S3HEPIun ), runoressl (runotesa «mupa PHK» V. I'nnbepra);

YMEHHE BIAJEeTh OCHOBHBIMH METOJIaMH HAy4YHOTO IIO3HAHUS, HCIOJIb3YEMBbIMU B
OMOJIOTUYECKUX HCCIICAOBAHMIX JKUBBIX OOBEKTOB M HKOCHCTEM (ONHCaHHWE, H3MEPECHHE,
HaOII0/IeHNe, SKCIIEPUMEHT), CIoco0aMu BBISBICHUS U OLEHKUA aHTPOIOT€HHBIX M3MEHEHUH B
IPUPO/IE;

YMEHHUE BBIACTATh CYIIECTBEHHbIE NPU3HAKU: BUIOB, OUOrEOLEHO30B, 3KOCHUCTEM H
ouocdepsl, CTAOMIM3UPYIONIETO, IBIKYIIETO U Pa3phIBAIONIETO E€CTECTBEHHOrO0 OTOOpa,
aJJIONaTPUYECKOT0 U CUMIATPHUECKOT0 BUI000pa30BaHMsI, BIMUSHUS JBIOXKYIIUX CHJI 3BOJIIOLUU
Ha TeHO(OH]I MOMYJISIINN, TPUCIIOCOOIEHHOCTH OPTaHU3MOB K cpele OOWTaHWsI, YepelIOBaHUs
HanpaBJIeHUH 3BOMIOLNHU, KPYTOBOPOTA BELIECTB U MOTOKA YHEPIUU B SKOCUCTEMAX;

YMEHHE YCTaHABJIMBAThH B3aMMOCBSI3U MEXKTY TIPOIIECCAMH IBOJIOINH, IBUKYIIIUMHU CHIIaAMHU
aHTPOIIOTeHe3a, KOMIIOHEHTAaMH pPAa3JIMYHbIX HSKOCHCTEM U MPHUCIOCOOICHUSAMU K HUM
OpPTaHU3MOB;

YMEHUE BBISBIIATH OTIMYUTENbHbBIE IPU3HAKU KUBBIX CUCTEM, IPUCIOCOOICHHOCTh BHJIOB
K cpene oOWTaHus, a0MOTHYECKUX W OMOTHUYECKUX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBS3EH
OpPTraHU3MOB B COOOIIECTBAX, AaHTPOIOT€HHBIX N3MEHEHUH B HKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIO30BaTh COOTBETCTBYIOIINE apPTyMEHTHI, OMOJOTHUYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JUIS JIOKa3aTeIbCTBA POJICTBA OPIaHM3MOB pa3HBIX CHCTEMATUYECKUX TIpyIIH,
B3aMMOCBSI3U OPTaHU3MOB WM CpENbl OOMTaHUs, CIUHCTBA YEIIOBEUECKUX pac, HEOOXOAMMOCTH
COXpaHEHHMsT MHOT000pa3us BHJOB M IKOCHUCTEM KaK YCIOBHS COCYIIECTBOBaHMS MPUPOABI U
YeJI0BEYECTBA;

yYMEHHE peraTb OMOJIOTHYeCKHe 3a/1a4H, BBISBISATH IPUYNHHO-CIIEICTBEHHbIE CBA3U MEXKIY
WCCIIETyeMBIMH OMOJIOTMYECKHMH TIPOIIECCAMH ¥ SIBJICHUSIMH, JIeNIaTh BBIBOABI W TPOTHO3HI HA
OCHOBAHHUU TMOJTYYEHHBIX PE3YyIbTATOB;

YMEHHE BBINOIHATH JIa0OpaTOpHbIE U MpaKkTU4YecKue padoThl, cOOMOAaTh IpaBwUia MPH
paboTe ¢ yueOHbBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;
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YMEHHUE BBIIBUTaTh THUIIOTE3bI, NPOBEPATh HX HKCIHEPUMEHTAJIBHBIMU CpEACTBAMH,
bopMyIUpys 1eTb UCCIIE0BAHNUS, aHATM3UPOBATH MTOJYYEHHBIE PE3YJIBTAThI U JIeJIaTh BEIBOJIBI;

YMEHHUE y4acTBOBaTh B Y4E€OHO-MCCIIENIOBATEIbCKONW paboTe MO OMOJOTHH, SKOJIOTUU U
MEIUIMHE, TPOBOAMMOI Ha 0a3e IMIKOJBHBIX HAy4YHBIX OOIIECTB, M IyOJIMYHO MPEACTAaBISATH
MOJTyYCHHBIE PE3yJIbTAaThl HA YIEHUYECKUX KOH(EPEHIUX;

yYMEHHE OLICHMBaTh THIIOTE3bl M TEOPUH O IPOUCXOKACHUM >KU3HHU, YeEIOBeKa U
YeJIOBEYECKHX pac, O MPUYMHAX, IMOCIEACTBUSAX M CIOCO0aX MPEAOTBPALICHHS TIII00aIBHBIX
M3MEHEHUH B Onocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOp OyayIiel npodeccnoHaIbHOM e TeTbHOCTH B
o0sacTu OMOJIOTHH, SKOJIOTHUH, TPUPOAOIIONIE30BAHUS, METUIIMHBI, OMOTEXHOIOTUH, TICUXOJIOTHH,
BETEpUHAPUH, CEIbCKOTO XO035ICTBA, MUIEBON MPOMBIIUICHHOCTH, YIIyOIATh TO3HABATEIbHBIN
MHTEpEC, HAIPaBJICHHBIH HAa OCO3HAHHBIA BEIOOP COOTBETCTBYIOIIEH MPOGECCHH U MPOIOIDKEHHE
OMOJIOTHYECKOTO 00pa3oBaHUsl B OPraHM3alMAX CPETHEro MpOo(pECCHOHAIBLHOIO M BBICIIETO
oOpa3oBaHus.

33



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

JuaexkTpoHHbIe (HU(pPOBbHIE)

Ne n/m HporpaMmsl Kontpoabubie IlpakTuueckue o0pasosarebHbIe
Bcero pecypcbl
padoThI padoThI
POUI https://resh.edu.ru/subject/5/10/
1 buonorus kak Hayka 1
PBUI https://resh.edu.ru/subject/5/10/
2 JKuBble cucTeMBbl U UX U3y4YCHUE 2
POUI https://resh.edu.ru/subject/5/10/
3 buonorus knerku 2 0.5
POUI https://resh.edu.ru/subject/5/10/
4 X¥UMHUYECKash OpraHu3anys KIETKU 10 1
PBUI https://resh.edu.ru/subject/5/10/
5 CrpoeHue U QyHKIUH KICTKU 8 2
OOMeH BelIeCTB U NPEeBpaIlcHHE POIII https://resh.edu.ru/subject/5/10/
6 JHEPTUU B KIETKE 9 1
HacnencrBennas undopmarus u POII https://resh.edu.ru/subject/5/10/
7 peanuzanus e¢ B KIeTKe 9 0.5
PO https://resh.edu.ru/subject/5/10/
8 JKW3HEHHBIN ITUKIT KICTKH 6 1
PO https://resh.edu.ru/subject/5/10/
9 Crpoenue U pyHKIIUN OpPraHU3MOB 17 1.5
10 PasMHOKEHHE U Pa3BUTHE g 15 POII https://resh.edu.ru/subject/5/10/

OpraHu3MoOB
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11 I'enernka - HayKa 0 2 0.5 PO https://resh.edu.ru/subject/5/10/
HACJICACTBCHHOCTU U
N3MCHYHUBOCTHU OpFaHI/ISMOB
1 3aKOHOMEPHOCTH 10 ) PODIII https://resh.edu.ru/subject/5/10/
HaCJICACTBCHHOCTHU
PO https://resh.edu.ru/subject/5/10/
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1
PO https://resh.edu.ru/subject/5/10/
14 I'eHeTnka yenoBeka 3 0.5
PO https://resh.edu.ru/subject/5/10/
15 Cenekuusi OpraHu3MoB 4 1
BHOTEXHOIOTHS U CHHTETHYECKAS PDIII https://resh.edu.ru/subject/5/10/
16 ouoJiorus 4
PO https://resh.edu.ru/subject/5/10/
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME 102 13
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11 KJIACC

KoauuecTBO 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

N oOpa3oBaTejibHbIE
I /1; HaumeHoBaHue pa3iesioB U TeM pecypchl
nporpamMmMbl Kourpoububie| IIpakTuyeckue
Bcero
padoThI padoThI
3apoxIeHUE U PA3BUTHE POIII https://resh.edu.ru/subject/5/11/
3BOJIIOLMOHHBIX MPEACTABICHUI B 4
Ouosiorun
POII https://resh.edu.ru/subject/5/11/
MuKpo3BOIIONUS U €€ Pe3yIbTaThl 14 2
POII https://resh.edu.ru/subject/5/11/
Makpo3BOIIOLHUS U €€ PE3YNbTAThI 6
[MpoucxoxaeHue U pa3BUTHE P3O https://resh.edu.ru/subject/5/11/
’KU3HU Ha 15 1.5
3emute
[IPOUCXOXICHHE  YENOBEKAa  — 10 L P3O https://resh.edu.ru/subject/5/11/
AHTPOIIOTCHE3
DKOJIOTHS — HayKa O
BSAMMOOTHOTICHITIX OPTafHsMOB H 3 0.5 P3II https://resh.edu.ru/subject/5/11/
HaJOPTaHU3MEHHBIX CUCTEM C
OKpY>Karollen cpeion
POUI https://resh.edu.ru/subject/5/11/
Opranu3Mebl U cpesia OOUTaHUs 9 1.5
POII https://resh.edu.ru/subject/5/11/
DKOJIOTHS BUJOB U MOMYJISIIIUI 9 0.5
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DKOJIOTHSA COOOIIECTB.

PDIII https://resh.edu.ru/subject/5/11/

9 DKOJOTHYECKUE CHCTEMBI 12 0.5
10 Buocdepa — rmobGanbHast 6 POII https://resh.edu.ru/subject/5/11/
IKOCHCTEMA
11 YenoBek 1 OKpyKarolas cpena 6 PO https://resh.edu.ru/subject/5/11/
POIII https://resh.edu.ru/subject/5/11/
12 PesepBHOe Bpems 8
OBHLIEE KOJIMYECTBO YACOB I10
102 7.5

[TPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KoanuecTBo 4acoB

JJIeKTPOHHBbIE U(PPOBHIE

Ne Hara oOpa3oBaTe/IbHbIE
/i Tema ypoka Kourposbnbie IIpakTHyeckue WyueHus | pecypesi
Beero | pagorsr padoThbI y
buonorus kak KoMIIeKCHast HayKa M Kak _ .
1 4aCTh COBDEMEHHOTO OGIIECTEA 1 https://resh.edu.ru/subject/5/10/
2 JKuBble cucTeMbl U UX CBOMCTBA 1 https://resh.edu.ru/subject/5/10/
3 VpoBHEBast OpraHU3aIys ;KUBBIX CHCTEM 1 https://resh.edu.ru/subject/5/10/
4 VIcTOpHst OTKPLITHS M M3YHCHHS KICTKH. 1 https://resh.edu.ru/subject/5/10/
Kierounas Teopus
MeTo/1bl MONEKYISIPHON U KIIETOYHOH
OHOJIOTHH.
[IpakTuueckas padbora «M3yuenue
5 METO/I0B KIETOUHON OHONOTrHH 1 0.5 https://resh.edu.ru/subject/5/10/
(xpomatorpadus, anexrpodopes,
muddepeHraIbHOe
ueHtpudyruponanue, [1L[P)»
6 XUMUYECKUI COCTaB KIETKU 1 https://resh.edu.ru/subject/5/10/
MuHepanbHbIe BEIIECTBA KIETKU, UX ) .
7 GHONOrHYECKAs PO 1 https://resh.edu.ru/subject/5/10/
Oprannueckue BeIecTBa KJIETKH —
oenku. JlaboparopHas pabota
8 «O6Hapy)KeHHe OEJIKOB C IIOMOIIBIO 1 0.5 https://resh.edu.ru/subject/5/10/
KaueCTBEHHBIX PEAKITUI»
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https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

CoiicTBa, Knaccupukanys u GyHKIUN
0€eJKOB

https://resh.edu.ru/subject/5/10/

10

Oprannueckue BEIecTBa KJICTKH —
YTJIEBOJIbI

https://resh.edu.ru/subject/5/10/

11

OpFaHI/I‘-IGCKI/Ie BC€IICCTBA KJICTKHU —
JIMITM A BI

https://resh.edu.ru/subject/5/10/

12

Hyxneunoseie kucnotsl. JIHK u

PHK. JIabopatopnas pabora
«HccnenoBanue HyKIIEUHOBBIX KUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHBIX
OpPraHU3MOB»

0.5

https://resh.edu.ru/subject/5/10/

13

Crtpoenue u ¢pyukiuu ATO.

Hpyrue Hykieo3uarpudocdars
(HT®D)

https://resh.edu.ru/subject/5/10/

14

CexBenupoBanue JIHK. Meroasl
T€HOMHKHU, TPAHCKPUTITOMHKH,
MIPOTEOMUKH

https://resh.edu.ru/subject/5/10/

15

Metoab! cTpyKTypHOI OHOJIOTUU

https://resh.edu.ru/subject/5/10/

16

Tunel knerok. [Ipokapuornueckas
KJIETKA

https://resh.edu.ru/subject/5/10/

17

CrtpoeHue 3yKapuOTHIECKON KIIETKH.
[IpakTuyeckas padora «M3ydyeHue
CBOMCTB KJIETOUHOI MEMOpPaHbI»

0.5

https://resh.edu.ru/subject/5/10/

18

[ToBepXHOCTHBIN anmapar KIeTKH

https://resh.edu.ru/subject/5/10/

19

OnxHomMeMOpaHHBIE OPTaHOUIBI KIICTKH.
IIpakTuyeckas padora «M3yueHue
JBUKEHMSI LIUTOIIa3Mbl B PACTUTEIIbHBIX
KJIETKaX»

0.5

https://resh.edu.ru/subject/5/10/
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https://resh.edu.ru/subject/5/10/
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https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

20

[ToryaBTOHOMHBIEC OPTAaHOUIBI KIETKH:
MUTOXOHJIpHUH, IacTu bl JlabopaTopHas
pabota «/ccrenoBanue mia3Moin3a u
JIeTIa3MOJIN3a B PACTUTENIBHBIX KIIETKAX)

0.5

https://resh.edu.ru/subject/5/10/

21

HememOpanHubie opraHou/IbI KIETKU

https://resh.edu.ru/subject/5/10/

22

Crpoenue u GyHKIUH sIpa

https://resh.edu.ru/subject/5/10/

23

CpaBHuTENbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«M3ydeHue cTpoeHHsI KJIECTOK Pa3IMYHbBIX
OpPTaHHU3MOBY

0.5

https://resh.edu.ru/subject/5/10/

24

AcCCUMWISITIHS U TUCCUMIJISIINS — JBE
CTOpOHBI MeTabonu3ma. Tumsl oOMeHa
BemiectB. JlJaboparopras pabora
«3yueHne KaTaTuTHIECKOW aKTUBHOCTH
(dhepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTasas3bl)»

https://resh.edu.ru/subject/5/10/

25

@epMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOT0 MeTabosn3ma. JlabopaTopHas
pabota «3yueHue hepMEeHTaTUBHOIO
pacIleIIeHHsl IEPOKCHIa BOJIOPOA B
PaCTUTENBHBIX U )KUBOTHBIX KJIETKAX»

0.5

https://resh.edu.ru/subject/5/10/

26

benku-akTUBAaTOPBI U OENKUUHTUOUTOPHI

https://resh.edu.ru/subject/5/10/

27

ABTOTpO(HBIH THIT 0OMEHa BEIECTB

https://resh.edu.ru/subject/5/10/

28

dorocunres

https://resh.edu.ru/subject/5/10/

29

XemocuHtes. Jlaboparopnas pabota

«CpaBHeHuUe TpoleccoB poTocHHTE3a U
XEMOCHHTE3a»

0.5

https://resh.edu.ru/subject/5/10/

40



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
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https://resh.edu.ru/subject/5/10/

AnaspobHbIe Opranu3mMel. Buabl
opoxenus. JlaboparopHas pabora

30 https://resh.edu.ru/subject/5/10/
«CpaBHEHHE TIPOIECCOB OPOKECHUS H
AbIXaHU»

3] | /OPOOHBIC OPraHM3MEL JTarbl https://resh.edu.ru/subject/5/10/
3HepI‘GTI/I‘1€CKOI‘O 06M€Ha
DHeprus MEeMOpPaHHOTO TPaIUCHTA

32 npoToHoB. Cunte3 AT®: pabora https://resh.edu.ru/subject/5/10/
npoToHHON AT®-cuHTa3bI

33 Peakiiuu MaTpUYHOIO CHHTE3a https://resh.edu.ru/subject/5/10/

34 gfﬁ?wpmum — MATPHHHBIM CHHTC3 https://resh.edu.ru/subject/5/10/

35 Tpancnsuus u e€ Tamns https://resh.edu.ru/subject/5/10/
KomupoBanue amunokucior. Ponp .

36 | puBocom B GuocHHTE3E Genka https://resh.edu.ru/subject/5/10/
OpFaHI/I3aI_II/I$I TCHOMaA y HpOKapI/IOT nu .

37 | sykapwor https://resh.edu.ru/subject/5/10/

3g | MOJICKYIAPHEIE MEXAHH3MBI SKCIPECCHH https://resh.edu.ru/subject/5/10/
ITE€HOB Y DYKapuoT
Bupycsl — BHeksieTOuHBIE  (HOPMBI

39 HWHH ¥ OOMIarHLe — [apasHTEL 0.5 https://resh.edu.ru/subject/5/10/
[IpakTnueckass pabora  «Co3naHue
MOACIN BI/Ipyca»

40 Bupychbie 3a60neBaEIm HeJosekd, https://resh.edu.ru/subject/5/10/
JKHNBOTHBIX, paCTeHI/II/I
HanorexHomornu B OMOJIOTNY U )

41 | vemmumme https://resh.edu.ru/subject/5/10/

42 JKu3HEHHBIN UK KJIETKA https://resh.edu.ru/subject/5/10/
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https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

43 Marpuunsiii cunte3 JJTHK https://resh.edu.ru/subject/5/10/
Xpomocomsl. JTaboparopHas pabota

44 «M3ydeHne XpoMOCOM Ha FOTOBBIX 0.5 https://resh.edu.ru/subject/5/10/
MUKpOIIpenapaTax»»

45 Jlenenue KIETKH — MHTO3 https://resh.edu.ru/subject/5/10/
Tuns! knerok. KaprokuHes U IUTOKHHES.

H .

46 Jlaoparopuas pagora «Habmosctine 0.5 https://resh.edu.ru/subject/5/10/
MHTO32a B KJICTKAX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpPOIIpENapaTax)»

47 Perysisuus ’13HEHHOTO LMKJIA KIETOK https://resh.edu.ru/subject/5/10/

48 OpraHusMm Kak eJJHHOE [1eI0e https://resh.edu.ru/subject/5/10/
Txanu pacrenuii. JlaboparopHas pabota

49 | «3yuenue TKaHeN pacTEHUID» 0.5 https://resh.edu.ru/subject/5/10/
TkaHU )KUBOTHBIX M YETIOBEKA.

50 | Jlaboparopnas pabota «/3ydeHue TkaHeH 0.5 https://resh.edu.ru/subject/5/10/
’KUBOTHBIX)»
Opransi. Cucremsl OpraHoB.

51 | JlaboparopHas pabora «M3ydenue 0.5 https://resh.edu.ru/subject/5/10/
OPraHoB IIBETKOBOTO PACTCHHUS)

52 Ormopa Tena OpraHu3MoB https://resh.edu.ru/subject/5/10/

53 JIBI>KEHHE OPraHu3MOB https://resh.edu.ru/subject/5/10/

54 [TuTanue opraHu3MoB https://resh.edu.ru/subject/5/10/
[TutaHre NO3BOHOYHBIX KUBOTHBIX. _

5 | IMumeapurensras crcTeMa 4esoBeKa https://resh.edu.ru/subject/5/10/

56 JIpIxaHue OpraHu3MoB https://resh.edu.ru/subject/5/10/
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I[BIX&HI/IC ITO3BOHOYHBIX ) KUBOTHBIX U

57 https://resh.edu.ru/subject/5/10/
YCJIOBCKaA

58 TpaHcmopT BEIIECTB Y OPraHu3MOB https://resh.edu.ru/subject/5/10/

59 | KPOBEHOCHA CHCTCMA [I03BOHOHBIX https://resh.edu.ru/subject/5/10/
JKUBOTHBIX U YCJIOBCKA

60 Beinenenue y opranu3MoB https://resh.edu.ru/subject/5/10/

61 3amuTa y OpraHiu3MoB https://resh.edu.ru/subject/5/10/

62 HMmMyHHas cuctema 4yeoBeka https://resh.edu.ru/subject/5/10/
PaS,Z[ AXKUMOCTDb U PEeryjanus .

63 OpraﬁmMOB pery Y https://resh.edu.ru/subject/5/10/
FYMOpaJ'IBHaH peryisingyusa 1 SHAOKPpUHHAA

64 CHUCTEMA KUBOTHBIX U YEJIOBEKA https://resh.edu.ru/subject/5/10/

65 dopmbl pa3MHOKEHHSI OPraHIU3MOB https://resh.edu.ru/subject/5/10/

66 [TosoBOE pa3zMHOKEHUE https://resh.edu.ru/subject/5/10/

67 Meiio3 https://resh.edu.ru/subject/5/10/
I"ametorenes. OGpa3oBaHue U pa3BUTHE

pg | Mososbix ierok. JlaGoparopas 0.5 https://resh.edu.ru/subject/5/10/
pa60Ta «I/ISY‘-ICHI/IC CTPOCHHA IMOJIOBBIX
KJICTOK Ha I'OTOBBIX MUKpOIIpCIIapaTax»

69 MHmBHyanbHoe pasBHTHE OPraHH3MOB https://resh.edu.ru/subject/5/10/
— OHTOT'€HE3

70 3akuiaIa OpranoB u Tkaeit u3 https://resh.edu.ru/subject/5/10/

3apOJAbIIICBLIX JIUCTKOB
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71

Poct 1 pa3BuTHE KUBOTHBIX.
Jlaboparopuas pabota «BrisiBicHHe
MPU3HAKOB CXOJICTBA 3apOIbIIICH
IIO3BOHOYHBIX KUBOTHBIX»

0.5

https://resh.edu.ru/subject/5/10/

72

PazmHoxeHue 1 pa3BUTHE PACTCHUM.
Jlaboparopuas padota «CtpoeHue
OpPraHoOB Pa3MHOKEHUS BBICIIUX
pacTeHun»

0.5

https://resh.edu.ru/subject/5/10/

73

I/ICTOpI/IH CTAaHOBJICHHA U PA3BUTHUA
IFCHCTUKH KaK HAyKH

https://resh.edu.ru/subject/5/10/

74

OCHOBHBIE TIOHSITHS U CHUMBOJIBI
reHeTuku. JlabopaTopHas pabora
«/lpo3oduna kak 0OBEKT reHETUYECKIX
WCCIICIOBAaHHIA»

0.5

https://resh.edu.ru/subject/5/10/

75

3aKOHOMEPHOCTH HACTIEAOBaHUS
IpU3HAKOB. MOHOTHOpUaHOE
ckpemuBanue. [IpakTiuaeckas padbora
"N3y4eHue pe3yapTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
Japo3oduisr”

0.5

https://resh.edu.ru/subject/5/10/

76

[MuTonoruyeckre OCHOBBI
MOHOTHOPUIHOTO CKPEIINBAHUS

https://resh.edu.ru/subject/5/10/

77

AHanu3upyrolee CKpeluMBaHue.
HenosnHoe nomuHnpoBanue

https://resh.edu.ru/subject/5/10/

78

JluruOpuHOE CKpeIrBaHHE.
IIpakTuyeckas padora «M3yueHue
Pe3yJIbTaTOB TUTHOPUAHOTO
CKpEUIMBaHUA y APO30(UIB»

0.5

https://resh.edu.ru/subject/5/10/

79

[{uTonornyeckue OCHOBBI TUTHOPHUTHOTO
CKpEIIMBAHUS

https://resh.edu.ru/subject/5/10/
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80 CreruieHHOE HacJIeI0BaHNE MPU3HAKOB 1 https://resh.edu.ru/subject/5/10/
81 | XpomocoMHas TeOpHsi HACIEACTBEHHOCTH 1 https://resh.edu.ru/subject/5/10/
82 | TI'eneruka noma 1 https://resh.edu.ru/subject/5/10/
83 ['eHOTHIT KaK IEIOCTHAS CUCTEMA 1 https://resh.edu.ru/subject/5/10/
g4 | L CHCTHHCCKHIl KOHTPOIL PAsBHTHS 1 https://resh.edu.ru/subject/5/10/
pacTeHuH, )KMUBOTHBIX U YEIOBEKA
H3meHunBOCTh MpU3HAKOB. Buibl ) .
85 | aMeHUMBOCTH 1 https://resh.edu.ru/subject/5/10/
86 MopaudukaMoHHas U3MEHYHUBOCTD 1 https://resh.edu.ru/subject/5/10/
BaprannoHHBIN psii ¥ BapualMOHHAs
KpHBasl.
Jlaboparopras pabota
87 «MccrenoBanue 3aKOHOMEPHOCTEH 1 0.5 https://resh.edu.ru/subject/5/10/
MOTU(UKAITHOHHONW U3MEHUHUBOCTH.
[TocTpoeHre BapUaIMOHHOTO PsiJia |
BAPUALIMOHHON KPUBON»
88 I'enotumieckas HMEHIHBOCTS. 1 https://resh.edu.ru/subject/5/10/
KomOnHaTHBHAsS H3MEHUYHUBOCTh
MyTanuoHHasi U3MEHYHBOCTD.
gg !Ipaxtuueckas pabora «Myraumm y 1 05 https://resh.edu.ru/subject/5/10/
po30(uibl (Ha TOTOBBIX
MUKpOIpenaparax)»
3aKOHOMEPHOCTH MYTAI[HOHHOTO
920 nporecca. DIMUTCHETHKA M SITUTEHOMHUKA 1 https://resh.edu.ru/subject/5/10/
I'eneruxa yenoseka. [IpakTuueckas
91 pabota «CocTaBlieHHE U aHATIHU3 1 0.5 https://resh.edu.ru/subject/5/10/
POIOCIOBHOM»
92 MeToabl MEMIIMHCKOM TeHETHKU 1 https://resh.edu.ru/subject/5/10/
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93

3HaucHUE MEIUITMHCKON T'€HETHUKHU B
IpEeaAOTBPAIICHNUN U JICYCHHUU
FCHETHYECKHUX 3a00JIeBaHUI YeI0BeKa

https://resh.edu.ru/subject/5/10/

94

OCHOBHBIC TIOHSITHS CEICKIIHH.
Jlaboparopnas pabota «3ydeHue copToB
KYJbTYPHBIX PACTCHUH U TIOPOJT
JOMAaITHUX KUBOTHBIX»

0.5

https://resh.edu.ru/subject/5/10/

95

Meroapl  CENEKIMOHHOW  paboThI.
JlabGoparoprass pabora  «/3ydcHme
METOJIOB CEJICKI[MH PACTCHUI»

0.5

https://resh.edu.ru/subject/5/10/

96

JIOCTHKEHHUSI CEJIEKIIUU PACTEHUN U
KUBOTHBIX. [IpakTyeckas pabora
«IIpuBUBKa pacTeHHI»

https://resh.edu.ru/subject/5/10/

97

CoxpaHeHue, U3yuyeHHe U UCI0JIb30BaHUE
TE€HETUYECKUX PECYpPCOB

https://resh.edu.ru/subject/5/10/

98

buorexHonorus kKak Hayka u oTpaciib
IIPOU3BO/ICTBA.

IIpaxTrueckas pabora «H3yuenue
00BEKTOB OMOTEXHOJIOTUN»

0.5

https://resh.edu.ru/subject/5/10/

99

OCHOBHI)IC Hanp ABJICHUA CHHTGTI/I‘-IGCKOﬁ
OHnoIOruu

https://resh.edu.ru/subject/5/10/

100

XpOMOCOMHaSI W TCHHAas MHXXCHEPUA

https://resh.edu.ru/subject/5/10/

101

MenumuacKkue OMOTEXHOIOT NN

https://resh.edu.ru/subject/5/10/

102

Pe3zepsHblii ypok. [loBTOpeHue,
000011IeHHEe, CUCTEMATH3aI1s 3HAHNUH

https://resh.edu.ru/subject/5/10/

OBIIEE KOJIMYECTBO YACOB I10
[NTPOT'PAMME

102

0 135
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https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

11 KJIACC

KoaunuecTBO 4acoB

Ne Jara
/ Tema VboKa N DJIeKTPOHHBIE H(PPOBBIE
n €Ma yp Bcero | Kourpoabnbie Ilpakruueckue 13Y 06pazoBaTeTLHBIE Pecypehl
padoThI padoThI

1 DBomonnonHas Teopus Y. 1 https://resh.edu.ru/subject/5/11/
[apBuHa

) JIBHDKYIIIHE CHITBI SBOJTIOIIUN BUIOB TI0 1 https://resh.edu.ru/subject/5/11/
Y. lapBuny
Bopr0Oa 3a cymecTBoBaHme,

3 €CTECTBEHHbBIN U MCKYCCTBEHHBIH 1 https://resh.edu.ru/subject/5/11/
oTOOp

4 DOopMHUPOBAHUE CHHTETHYECKOM 1 https://resh.edu.ru/subject/5/11/
TEOPHUH IBOJTFOIHH
DTarnbl SBOJIOMUOHHOTO MpoIecca: _

5 MHKDOSBOJTIOIHS H MAKPOIBOTOIIHS 1 https://resh.edu.ru/subject/5/11/

6 [Momynsityst — syeMeHTapHast 1 https://resh.edu.ru/subject/5/11/
€IMHHIIA SBOJTIOIHH
3aKOH r€HETHYECKOTO PABHOBECHSI
Jlx. Xapnu, B. BaiinGepra.

7 JlaboparopHas pabora «BbisBienne 1 0.5 https://resh.edu.ru/subject/5/11/
U3MEHUYUBOCTH Yy 0COOEH OTHOTO
BHUJIa»
DnemeHTapHbIe (haKTOPHI IBOTIOLIUN 1 https://resh.edu.ru/subject/5/11/
Dddexr ocnoraremst. dpdexr 1 https://resh.edu.ru/subject/5/11/
OYTBUTOYHOTO TOPJIBIIIKA

10 | Murpaum. Msomsuim nonymsimii 1 htps://resh.edu.ru/subject/5/11/

reorpaduueckas, Ouonoruaeckas
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https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
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https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

11

EctectBenHsbIit 0TOOp —
HaNpaBJISIOMUI (aKTOp IBOITFOIHH

https://resh.edu.ru/subject/5/11/

12

[TonoBoii oT60p

https://resh.edu.ru/subject/5/11/

13

[Tprucnoco0IeHHOCTh OPTaHU3MOB
KaK pe3yJIbTaT MUKPOIBOJFOIIHH.
JlaGopaTtopHnas pabora «3yueHue
apoMop(}030B U UIHOATANITAIIUHN Y
pacTeHH U )KUBOTHBIX)

0.5

https://resh.edu.ru/subject/5/11/

14

[Tpumeps! mpucmocobieHuit y
OpraHu3MOB: MOP(OIIOrHIECKHE,
¢usnonornueckre, ONOXUMHYECKHE,
noBeneH4eckue. JlaboparopHas
pabora

«[TpucnocobneHns: OpraHu3MoB U X
OTHOCHUTEJBbHAS [1EJIECO00PA3HOCTH

0.5

https://resh.edu.ru/subject/5/11/

15

Bup, ero xpurepuu u CTpyKkTypa.
JlaGopatopHas pabora «CpaBHeHuUE
BUJIOB 1O  MOP(HOIOTHIECKOMY
KPUTEPHIO»

0.5

https://resh.edu.ru/subject/5/11/

16

CrpykTrypa B

https://resh.edu.ru/subject/5/11/

17

Bunoobpa3oBanue kak pe3yibTaT
MUKPO3BOIIOIUU

https://resh.edu.ru/subject/5/11/

18

CBs13b MUKPOIBOJIIOIIUU U
AMUIAEMUOJIOTUU

https://resh.edu.ru/subject/5/11/

19

Maxkpo3BOIIOLHSL.
[TaneoHTONMOrMUECKHE METOIBI
M3YYEHHUS SBOJIIOLNH

https://resh.edu.ru/subject/5/11/
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https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

buoreorpaduyeckue MeTob!

https://resh.edu.ru/subject/5/11/

20
U3yYECHUS SBOJIOIMH
DOMOPHOJIOTHYECKUE U

21 CPaBHUTETLHOMOP(HOIOrHIeCKHe https://resh.edu.ru/subject/5/11/
METO/IbI H3YYEHUS IBOIOIUN
MosieKyIsIpHO-T€HETHUECKHE,

22 OMOXUMUUYECKUE U MATEMATUUECKUE https://resh.edu.ru/subject/5/11/
METO/IbI H3yUIEHUS SBOJFOIIUN

23 OO6111e 3aKOHOMEPHOCTH BOJIIOIHH https://resh.edu.ru/subject/5/11/
AJnlanTuBHas paauanus. _ )

24 HepaBHOMEPHOCTD TEMITOB YBOIONHUH https://resh.edu.ru/subject/5/11/
Hayu4Hble THIIOTE3bI TPOUCXOKICHHUS https://resh.edu.ru/subject/5/11/

25 JKHU3HH Ha 3eMiie
JloHayuHbIe MPEICTABICHHS O https://resh.edu.ru/subject/5/11/

26 3apOXKICHUH KU3HU

97 OCHOBHBIE dTanbl HEOPTaHHYECKOI https://resh.edu.ru/subject/5/11/
HBOJIIOLIAN

28 | T'nmoresbi saposeHit KuHH https://resh.edu.ru/subject/5/11/
Wcropust 3emiu 1 METOIBI €€

29 uzyuenus. JlaboparopHas pabota 05
«V3yueHne 1 ONMCaHNE UCKOMAEMbIX ' https://resh.edu.ru/subject/5/11/
OCTAaTKOB JIPEBHUX OPTraHU3MOB)»

30 HauanbHble 3Tarbl OpraHu4YecKoi https://resh.edu.ru/subject/5/11/
HBOJIIOLUU

31 DBOJIOIHS DYKapUOT https://resh.edu.ru/subject/5/11/
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https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

OCHOBHBIC 3TaIIbI 9BOJJIIOIIMH
pacTUTCIBbHOIO MUpA. HpaKTI/I‘leCKaﬂ

32 pabora «M3y4yenue ocobeHHOCTEH 0.5 https://resh.edu.ru/subject/5/11/
CTPOCHUSI PACTCHHUI Pa3HBIX
OT/ICJIOB
33 OCHOBHBI€ 3TaIlbl BOJIOIHH https://resh.edu.ru/subject/5/11/
’KUBOTHOTO MHPa
DBOJIIOIUS KUBOTHBIX.
34 HpaKmquKafI padora «Hsyuerne 0.5 https://resh.edu.ru/subject/5/11/
0COOEHHOCTEN CTPOCHUS
HI03BOHOYHBIX )KUBOTHBIX»
Pa3BuTHE XM3HU Ha 3eMJIe [0 Ipam U https://resh.edu.ru/subject/5/11/
35 nepuoam
MaccoBble BBIMUPaHUS — ) .
36 KOJOTHYECKHE KPH3UCHI TPOIILIOTO https://resh.edu.ru/subject/5/11/
CoBpeMeHHBIIT HKOJIOTHYECKU I https://resh.edu.ru/subject/5/11/
37 KPH3HC, €r0 0COOEHHOCTH
CoBpemeHHas crcTemMa https://resh.edu.ru/subject/5/11/
38 OPTraHUYECKOTO MPOIILIOTO
OCHOBHBIE CHCTEMAaTHUYECKHE TPYIIIBI https://resh.edu.ru/subject/5/11/
39 OpraHu3MOB
40 AHTPOIIOJIOTHS — HayKa O YeJIOBEKe https://resh.edu.ru/subject/5/11/
" Pa3zBuTHe npeacraBneHuii o https://resh.edu.ru/subject/5/11/

MMPOUCXOKACHUHN YCTIOBCKA
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https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

MecTo uenoBeka B cucteme
opranuugeckoro mupa. JlaboparopHas

42 pabora «3yyenue ocobeHHOCTEH 1 0.5 _ .
T p—— https://resh.edu.ru/subject/5/11/
CBSI3aHHBIX C TIPSIMOXOKICHUEMY

43 JIBIKYILHE CHIIBI AHTPOIIOTCHE3a 1 https://resh.edu.ru/subject/5/11/
CooTHOIIIEHHE OHOJIOTHYECKUX U

44 COLIMAJIbHBIX (axropos B 1 https://resh.edu.ru/subject/5/11/
AHTPOITOTEHE3e

45 OCHOBHBIC CTaJIUH aHTPOIIOI'CHE3a 1 https://resh.edu.ru/subject/5/11/

46 ITajieoreHeTrka U MajeoOreHOMHUKA 1 https://resh.edu.ru/subject/5/11/

47 DBOJIIOIUSA COBPEMEHHOTO YEJIOBEKA 1 https://resh.edu.ru/subject/5/11/

48 [Mpaktuyeckas padora «3ydenue 1 0.5 https://resh.edu.ru/subject/5/11/
DKOJIOTUYECKHX aJanTaIinii
YeJI0BEKa»

MeXIUCIMIUTMHAPHBIE METO/IbI https://resh.edu.ru/subject/5/11/

49 AQHTPOTIOJIOTHH 1

50 3apoxIeHUe U Pa3BUTHE SKOJOTHH 1 https://resh.edu.ru/subject/5/11/
MeTo /1Bl DKOJIOTHH.

51 | Jlaboparopuas pabora «syuenne 1 05 https://resh.edu.ru/subject/5/11/
METOJIOB DKOJIOTHYECKUX
HCCIICIOBAHMI

59 3HayeHne DKOJOTHYECKUX 3HAHUI [T 1 https://resh.edu.ru/subject/5/11/
yesoBeKa

53 DKooTHIECK e BAKTOPHI 1 https://resh.edu.ru/subject/5/11/

o1
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54

Abuotnueckue paxkropsl. CBET Kak
9KOJIOTUYECKUHN (PaKTop.
JlabGopaTtopHnas pabota «BolsiBiieHHE
IpUCIOCOOIEHNH OPraHU3MOB K
BIIMSIHUIO CBETA»

0.5

https://resh.edu.ru/subject/5/11/

55

AObuoTtndeckue (HaKTopsl.
TemmnepaTypa Kak 9KOJIOTHIECKHIA
dakTop.

JlaGopaTtopHast pabota «BrisiBiieHHE
PUCTIOCOOJICHUH OPraHMU3MOB K
BIIUSTHUIO TEMIIEPATyPhD»

0.5

https://resh.edu.ru/subject/5/11/

56

AbuoTtndeckue (HaKTopsl.
BrnaxxHOCTB KaK 3KOJIOTUYECKHI
(dakTop. JlaboparopHas pabora
«AHaTOMHYECKHE OCOOEHHOCTH

pacTeHuii U3 pa3HbIX MECT OOUTAHUS»

0.5

https://resh.edu.ru/subject/5/11/

57

Cpenpl oOuTaHUs OPraHU3MOB

https://resh.edu.ru/subject/5/11/

58

buonornueckue puTMbl

https://resh.edu.ru/subject/5/11/

59

Kuznennble popMbI OPraHU3MOB

https://resh.edu.ru/subject/5/11/

60

buotnueckue paxkTopsl

https://resh.edu.ru/subject/5/11/

61

3HaueHne OMOTHYECKAX
B3aUMOJICVCTBUM I CYIIECTBOBAHUS
OpPTaHU3MOB B cpefie 0OUTaHUS

https://resh.edu.ru/subject/5/11/

62

DKOJIOTMYECKUE XAPAKTEPUCTUKHU
HOMYJISILIUN

https://resh.edu.ru/subject/5/11/
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OCHOBHBIC ITOKa3aTEIIN MOITYJIAINA

63 YHCJIEHHOCTD, IUNIOTHOCTD, BO3PAaCTHAs https://resh.edu.ru/subject/5/11/
U [10JIOBasi CTPYKTYpa
OcCHOBHBIE TIOKa3aTe M MOMYJIAIUH:
64 POXKIaEMOCTh, PUPOCT, TEMIT POCTA, https://resh.edu.ru/subject/5/11/
CMEPTHOCTH, MUTPAIIMH
65 DKkoornyeckast CTpykTypa https://resh.edu.ru/subject/5/11/
HOIYJISIIUH
JluHaMHKa TOMYJISAIUH U €€ https://resh.edu.ru/subject/5/11/
66 peryJsius
KpuBbie pocTa YUCIIEHHOCTH https://resh.edu.ru/subject/5/11/
67 nomysiiui. KpuBbie BEDKHBaHHS
DKOJIOTHYECKAsT HUIIIA BAA.
JlaGoparopHas paboTa ) .
68 ([TpUCTIOCOBTIEH A CeMAH PACTEHH K 0.5 https://resh.edu.ru/subject/5/11/
pacCeNeHUIO»
69 BHJ Kak cHCTeMa MOy sl https://resh.edu.ru/subject/5/11/
3aKOHOMEPHOCTH ITOBEICHHS 1 https://resh.edu.ru/subject/5/11/
70 MUTPAIHii KUBOTHBIX
Co00111eCTBO OPraHU3MOB — https://resh.edu.ru/subject/5/11/
71 OHOIIEHO3
72 JKocucTeMa KaK OTKPbITas CUCTEMa https://resh.edu.ru/subject/5/11/
KpyroBopoT BeliecTB U MOTOK https://resh.edu.ru/subject/5/11/
73 SHEPTUH B SKOCHCTEME
24 OCHOBHBIE TTOKA3aTEIHN DKOCUCTEMBI https://resh.edu.ru/subject/5/11/
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75

DKOJIOTHYECKUE TUPaMUIbI

https://resh.edu.ru/subject/5/11/

76

W3menenust cooOIECTB — CYKLIECCHH

3
https://resh.edu.ru/subject/5/11/

7

[IpupoaHbIE S3KOCUCTEMBI.
DKOCHUCTEMBI 03€P U PEK.
DKocucTeMbl MOPEN U OKEAHOB

https://resh.edu.ru/subject/5/11/

78

[TpupoHbIE S5KOCUCTEMBI.
DKOCHUCTEMBI TYHJIP, JIECOB, CTEIICH,
MyCThIHBb

https://resh.edu.ru/subject/5/11/

79

AHTpOHOI‘eHHHe 3KOCHCTCMbI

https://resh.edu.ru/subject/5/11/

80

Ypboskocuctemsl. [Ipaktuyeckas
pabora «3yuenue u onucaHue
ypOOIKOCUCTEMBI»

0.5

https://resh.edu.ru/subject/5/11/

81

3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aUMOJEHUCTBUHN
OpPTraHU3MOB B IKOCUCTEMAX

https://resh.edu.ru/subject/5/11/

82

MexaHNU3MBI BO3I€HICTBUS
3arpsi3HEHUH pa3HbIX TUIIOB Ha
CcyOOpraHu3MeHHOM,
OpPraHU3MEHHOM, MOMYJISIIITUOHHOM U
SKOCHCTEMHOM YPOBHSIX

https://resh.edu.ru/subject/5/11/

83

buocdepa — obmennanerapHas
o0ostouka 3emin

https://resh.edu.ru/subject/5/11/

84

VYuenue B. U. Bepnaackoro o
ouocdepe

https://resh.edu.ru/subject/5/11/
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3aKOHOMEPHOCTH CYIIECTBOBAHHUS

https://resh.edu.ru/subject/5/11/

85 ouocdepsl
KpyroBopoTsI BEIeCTB 1 https://resh.edu.ru/subject/5/11/
86 OMOTCOXUMHUYCCKHE ITUKITBI
30HaNBHOCTH OUOCHEPEI. https://resh.edu.ru/subject/5/11/
87 OcHOBHBIE OMOMBI CYIIIH
88 VcroitunBocTs Guocheps https://resh.edu.ru/subject/5/11/
DKOJOTHYECKUE KPU3UCHI U X https://resh.edu.ru/subject/5/11/
89 PUYHHBI
90 Bo3saeiicTBue yenoBeka Ha buochepy https://resh.edu.ru/subject/5/11/
AHTpOIIOreHHOE  BO3JCHCTBHE  Ha https://resh.edu.ru/subject/5/11/
o1 PaCTUTEIBHBIN U )KUBOTHBIN MU
92 OXpaHa MpHpOHI https://resh.edu.ru/subject/5/11/
93 OCHOBHBIE TIPUHIIAIIBI YCTOHYHUBOTO
pa3BUTHS YETOBEYECTBA U IPUPOLIBI https://resh.edu.ru/subject/5/11/
ParmoHanbHOE TPUPOIONIOIB30BAHUE
94 1 COXPaHCHHE OHOIIOTUIECKOro https://resh.edu.ru/subject/5/11/
pa3zHooOpasus 3eMin
O06o01IeHue 1Mo TemMe
95 «MUKPOIBOJIIOIHS H €€ https://resh.edu.ru/subject/5/11/
pEe3yIIbTaThD»
O00011eHME 110 TEME
2 «MakKpO3BOJIIOIHS U €€ Pe3yIbTaThI» https://resh.edu.ru/subject/5/11/

55



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
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O00011IEHIE TT0 TEME

97 «IIpouncxoxeHre U pa3BUTHE KU3HU 1 .

h ://resh. . 11
1A 3eMIIeY ttps://resh.edu.ru/subject/5/11/
O000111EeHME 110 TEME

98 «[IpoucxoxaeHue YeaoBeKa — 1 https://resh.edu.ru/subject/5/11/
AHTPOIIOTEHE3»
99 O06006111eH1E 10 TEME «IKOJIOTHSI — 1 https://resh.edu.ru/subject/5/11/
HayKa O B3aMMOOTHOIICHHUSAX
OpPraHU3MOBY
100 O06001enre no TeMe 1 https://resh.edu.ru/subject/5/11/
«OpraHu3Msl U cpejia OOUTaHHS
O060061IEHNE 10 TEME «DKOJIOTHUS
101 BHUJIOB U TIOMYJISILII» 1
0O6006menue mo teme «buocdepa
102 — rimo0anbHas YKOCUCTEMAY 1
OBHIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME 102 7.5
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[Tpunoxenue Nel. KanengapHo-temarudeckoe rmiaHupoBanue mno ouosnoruu, 10 xmacc.

[Tpunoxenne Ne2. KanengapHo-Temarndeckoe miiaHupoBanue mno ouonoruu, 11 xmacc.
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