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[Iporpamma no yuebHomy npeamety "buonorusa" (nanee - Ouonorus) Ha
YpPOBHE cpeiHero o0riero o0pa3oBaHus pazpaboTaHa Ha ocHOBe DeiepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii deneparumy,
@I'OC COO, Konnenuuu npernogaBanus yaeOHoro npeamera «buomorus» u
OCHOBHBIX TIOJIOKEHHUH (eepabHON pabodeit mporpaMMbl BOCIIUTAHHUS.

VY4eOnslif npeamet «buonorus» yriyonéHHoro ypoBHs uzydenus (10-11
KJIacChl) SBJISIETCS OJJHUM M3 KOMIIOHEHTOB NpeIMeTHOH obnactu «EcTecTBeHHO-
Hay4dHble TpeaMeTh». CornacHo nojoxerusM ®I'OC COO npodunbHbie yueOHBIS
IpeaMEThI, U3yyaeMble Ha YriIyOJIEHHOM YpOBHE, SBIISIFOTCS CIIOCOOOM
muddepeHranuy 00y4eHus Ha ypOBHE CpeHEro o01iero o0pa3oBaHus U MPU3BAHBI
o0ecnevnTh MPeeMCTBEHHOCTh MEK/y OCHOBHBIM OOIKM, CPETHUM OOIIHUM, CPETHUM
npodecCHOHAIBHBIM U BBICIINM 00pa3oBaHueM. B To e Bpemst KaxKAbIil U3 3THX
Y4€OHBIX IIPEAMETOB JIOJKEH ObITh OPUEHTUPOBAH HA IPUOPUTETHOE PELICHHE
00pa30BaTeNbHbIX, BOCIIUTATEIbHBIX U Pa3BUBAIOIINX 3a/1a4, CBSI3aHHBIX C
npodopreHTanmeil 00yyaromuxcs 1 CTUMYJIMPOBAHUEM UHTEpeca K KOHKPETHOH
00J1aCTH HayYHOT'O 3HAHMSI, CBA3aHHOIO C OMOJIOTHEN, METUIIMHOM, SKOJIOTHEH,
NICHXOJIOTHEN, CIIOPTOM MJIM BOCHHBIM JIETIOM.

[Iporpamma no yuebHomy npeamety "buonorusa" naér nmpeacraBieHue o Lelu
¥ 3a/1a4ax u3y4deHus yueOHoro npeamera «bronorus» Ha yriyOn€HHOM ypOBHE,
onpeenseT o0a3aTeibHOE (MHBAPUAHTHOE) MPEIMETHOE COJIEpKaHUE, ero
CTPYKTYpUPOBAHUE 110 pa3zeiaM U TeMaM, paclpeieieHue 10 KilaccaM, peKOMEH1yeT
MOCIIEI0BATENBHOCTh U3YUEHHUS yUeOHOr0 MaTepuasa ¢ y4€éTOM MEKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOr 0 Mpoliecca, BO3pacTHBIX OCOOEHHOCTEH
oOyuaromuxcs. B mporpamMmMe no 61ooruu peaan3oBaH NPUHIMI IPEEMCTBEHHOCTH
C M3y4YeHHEeM OMOJIOTHH Ha YPOBHE OCHOBHOTO 0011ero o0pa3oBaHus, Onarogaps 4uemy
POCMAaTPUBAETCS HAIIPABICHHOCTD Ha MOCIIEAYIOIIEe Pa3BUTHE OUOTIOTHYECKUX
3HaHUI, OPUEHTHPOBAHHBIX HA (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, SKOJIOTUIECKOTO MBIIUICHUS, IPEICTABICHHHA O 3I0pOBOM 00pase
JKU3HH, Ha BOCIIUTaHUE OEPEKHOTO OTHOIICHUSI K OKPY KaIOIIeH MPUpoIHO# cpene. B
IporpaMMe Mo OMOJIOTUH TaK)Ke IMOKa3aHbl BO3MOXKHOCTH yU4eOHOI0 IpeMeTa
«buonorus» B peanuzanuu tpedoBannii PI'OC COO k miiaHUpyEeMbIM JTUYHOCTHBIM,
METaIpeIMETHBIM U IPEAMETHBIM pe3ysibTaTaM 00yueHHs U B GOPMHUPOBAHUN
OCHOBHBIX BUJIOB y4eOHO-ITO3HABATEILHOU NESATEIHHOCTH 00YUaIOIUXCS 110
OCBOCHHMIO COJIEpKaHHs OMOJIOIMYECKOro 00pa3oBaHMsl Ha YPOBHE CPEIHEro 00IIero
o0Opa3oBaHwUsl.

VY4eOHsIii mpemet «buoorus» Ha ypoBHE CpEHET0 00IIero oopa3oBaHus
3aBeplIaeT OMOIOrnYeckoe 0Opa3oBaHKeE B ILIKOJIE 1 OPUEHTHPOBAH Ha paclIMpeHHe U
yrayOrieHue 3HaHui o0ydaromuxcst 0 )KMBOM PUPO/JIE, OCHOBAX MOJIEKYJISIPHOM U
KJIETOUYHOW OMOJIOTHH, SMOPUOIOTHH U OMOJIOTHH Pa3BUTHSA, TEHETUKH, CEJIEKIIUH,
OMOTEXHOJIOTUH, 3BOIOLIMOHHOTO YUEHUS U SKOJIOTUH.

Nzydenune yue6HOro npeamera «buonorus» Ha yriayOJleHHOM YpOBHE
OPHEHTUPOBAHO Ha MOJATOTOBKY 00yYaroImUXCcs K MOCIeIyIoIeMy HOTyYeHUIO
OMOJIOTUYECKOT0 00pa30BaHUs B By3aX U OPraHU3AIUSIX CPETHETO



npodeccuonaabHOro 0opazoBanus. OCHOBY €ro cojiepKaHHs COCTAaBISIET CUCTEMA
OMOJIOTMYECKUX 3HAHUH, MTOJTyUYEeHHBIX TP U3yUYEHHH 00yUYaIOIIMMUCS
COOTBETCTBYIOLNX CUCTEMAaTHYECKUX Pa3/IelIoB OMOIOTHH HA YPOBHE OCHOBHOTO
oOuiero odpaszoBanus, B 10—11 kiaccax 3Ty 3HaHUS NOTy4aroT pa3BuTHE. Tak,
pacupeHsl ¥ yriyOIeHbl OMOJIOTHYECKHE 3HAHHSI O PACTEHUSIX, )KUBOTHBIX, Ipudax,
OaKkTepusx, OpraHu3Me 4eloBeKa, OOIMINX 3aKOHOMEPHOCTAX JKU3HH, JOTIOJHUTEIHHO
BKITIOYEHBI OMOJIOTMIECKHE CBEICHUS TIPUKIIATHOTO U IIOMCKOBOTO XapakTepa,
KOTOPBIE MOKHO HCIIOJIb30BAaTh KaK OPUEHTHUPHI TSI TOCIIEAYIOIIEro BEIOOpa
npodeccun. Bo3morkHa TaKke HHTErpalys OUOJIOrHYECKUX 3HAHHH ¢
COOTBETCTBYIOLIMMH 3HAHUSIMH, OTYYEHHBIMU 00YYaIOIIUMUCS NPH U3YYEHUN
Gu3UKM, XUMHH, Teorpaduu 1 MaTeMaTHUKU.

CrpykTrypa nporpaMmmsl o yuebHoMy npeamery "buonorus” orpaxaer
CHCTEMHO-YPOBHEBBIH U 3BOIOIIMOHHBIN MOIXOABI K H3y4YeHHIo oronoruu. CoriiacHo
UM, U3Y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepHbIE JJIsl AKHUBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHU3alluy, 3BOJIIOIUN OPTraHUYeCKOro Mupa Ha 3emiie,
COXpaHEHHUs1 OMOJIOTUYECKOro pazHooOpasus mnaHeTsl. Tak, B 10 kimacce u3yyarorcst
OCHOBBI MOJICKYJISIPHON U KJIETOYHON OMOJIOTHH, YMOPUOTIOTUN U OUOJIOTUH
Pa3BUTHSL, TCHETHKH U CEJIEKLIUH, OMOTEXHOJIOTHH U CHHTETHYECKON OMOJIOTHH,
aKTYaIM3UPYIOTCS 3HAHUS 00yJaloUIUXCsl 10 OOTaHUKE, 300JI0TUH, AaHATOMUH,
¢dbusnonoruu yenoseka. B 11 kimacce u3yudaroTcsi 3BOIIOIMOHHOE YUCHHUE, OCHOBBI
9KOJIOTHH U yueHue o orocgepe.

VYuebnslii npeamet «buonorus» npusBaH 00eCIeYuTh OCBOCHUE
00yJaromuMuUCs OMOJIOTHYECKUX TEOPHI U 3aKOHOB, UICH, TIPUHIIMIIOB W MTPABHII,
JeKalX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYUHOW KapTUHBI MUPa, 3HAHUI O
CTPOEHHH, MHOTOOOPa3uN U OCOOEHHOCTSX KJIETKH, OpraHNu3Ma, MOMyJIAINH,
OMOIIEH03a, SKOCHCTEMBI, O BBIJAIOIINXCS HAYYHBIX JOCTIKEHHUIX, COBPEMEHHBIX
UCCIIEIOBaHUAX B OMOJIOTHH, IPUKJIAIHBIX aclIeKTaX OMOJIOTHYeCKUX 3HaHuu. s
Pa3BUTHS U TIOJICPKaHMSI HHTEpeca 00yJaIOMXCsi K OMOJIOTHH HapsIy CO
3HAYUTEIBHBIM 00BEMOM TEOPETHUECKOTO MaTepHalia B COACPKaHUH ITPOTPaMMBI 110
OHMOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C HCTOpUEN CTAaHOBJICHUS M PAa3BUTHUS TOU
WA UHOH 00JIacTH OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX U 3apyOe)KHBIX YUEHBIX B
pelieHne BaXKHEUITUX OMOTOTHYECKUX U IKOJOTUYECKUX MPOOIIeM.

Lenb uzyyenus yaeOHoro npeamera «buonorus» Ha yriay0iaEHHOM YPOBHE —
OBJIa/ICHUE 00YYAIOUIMMHUCS 3HAHUSIMU O CTPYKTYPHO-(QYHKIMOHAIBHOW OpraHu3aluu
KHUBBIX CUCTEM Pa3HOTO paHra M MpuoopeTeHrue yMEeHUI UCTIONIb30BaTh 3TH 3HAHUS B
(dbopMUPOBaHNY UHTEpECA K ONpeAeaEHHON 00IacT MpodecCnoHATEHOMI
JeSITEIbHOCTH, CBA3aHHOM ¢ OMOJIOTHEN, WK K BBIOOPY yUE€OHOTO 3aBeIeHUs AJIs
MIPOJIOJDKEHUS OMOJIOTHIECKOTO 00pa3oBaHMsI.

JocTmwkenne 1enu n3ydeHus: yaeonoro npeameta «buomorus» Ha
yIayO0nE€HHOM YpOBHE 00€CTIeYMBAETCs PEIICHUEM CIIeIYIOIINX 3a1a4:

OCBOEHHE O0YUAIOLTUMUCS CHCTEMbI OMOJIOTUYECKUX 3HAHMI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHLENIIHUAX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
NpaBUIIaX, COCTABIISIIOIIUX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MUPA; O
CTPOEHUU, MHOTOOOPa3UU U OCOOEHHOCTSIX OMOJIOTHYECKUX CHCTEM (KJIETKa,



OpraHu3M, MOMYJISIUs, BUA, OHOreoleH03, Onocdepa); 0 BHIAIOMINXCS OTKPBITUSAX U
COBPEMEHHBIX UCCIIEIOBAHUAX B OHOJIOTHH;

03HAKOMIIEHHE 00YUaIOIUXCs ¢ METOaMU TIO3HAHUS KUBOU MPUPOJIBIL:
MCCJIeI0BATEIbCKUMHU METOIaMH OMOJIOTHYECKUX HAYK (MOJIEKYJISIPHOU U KJIETOYHOM
OHMOJIOTHH, SMOPUOJIOTUN U OMOJIOTHH Pa3BUTHS, TCHETUKH U CEIICKIINH,
OMOTEXHOJIOTMH U CUHTETUYECKOM OMOJIOTHH, TaJIEOHTOIOTMH, SKOJIOTHH); METOJaMHU
CaMOCTOSITEJIbHOTO MPOBEACHUST OMOJIOTUUECKHUX UCCIIEI0BaHUH B TabOpaTopuu U B
npupojie (HabnroaeHne, U3MEpeHne, SKCIIEPUMEHT, MOJISTTUPOBAHHE);

OBJIaJIcHHE 00YYAIOIIMMUCA YMEHHUSIMH: CAMOCTOSATEIHHO HAXOAUTbh,
AQHAIM3UPOBATH M UCIIOJIb30BaTh OMOJOTHYECKYI0 HH(OPMAIINIO; ITOTH30BATHCS
OHMOJIOTMYECKON TEPMUHOIOTHEH U CHMBOJIUKOM; YCTaHABIMBATH CBSI3b MEXIY
pa3BUTHEM OMOJIOTHH M COIMAIEHO-YKOHOMHYECKUMHU U IKOJIOTUICCKUMHU
po0OJieMaMH YeJI0OBEUSCTBA; OIICHUBATH MOCIIEACTBHS CBOCH JCSITEILHOCTH 10
OTHOIIICHHUIO K OKpY’Kalollell MpupoHON cpeie, COOCTBEHHOMY 3/10POBbBIO U
3/I0pPOBBIO OKPY>KAIOLINX JI0/ICH; 000CHOBBIBATH U COOIOIATH MEPHI MPOPUITAKTUKI
MHGEKINOHHBIX 3a00IeBaHMiA, TPaBHIIa IOBEICHUS B IPUPOJIE U 0OeCTIeueHUS
0€30MacHOCTH COOCTBEHHOM KU3HEIEATEIHHOCTH B UPE3BbIYaiHBIX CUTYAIUAX
MPUPOJTHOTO M TEXHOTCHHOTO XapaKTepa; XapaKTepru30BaTh COBPEMEHHBIC HAyUHbIC
OTKPBITHSI B 00JIACTH OUOJIOTHH;

pa3BHUTHE y 00YYAIOIIMXCS MHTEIUICKTYaIbHBIX H TBOPUYECKUX CIIOCOOHOCTEH B
MPOIECCEe 3HAKOMCTBA C BBIIAIOIIUMUCS OTKPBITHSIMHA U COBPEMEHHBIMH
UCCJIEIOBaHUSIMH B OMOJIOTHH, pElIaeMbIMU €10 podiieMaMu, METO10JI0THer
OMOJIOTUYECKOTO MCCIICIOBAHUS, TPOBEACHHS IKCIIEPUMEHTATBHBIX UCCIICTOBAHUM,
pelieHus: OMOJIOTHUECKHX 3a7ad, MOJICTUPOBAHHS OMOIOTUYECKUX 0OBEKTOB U
MPOIIECCOB;

BOCTIUTAHUE y 00YJArOIIUXCS IIEHHOCTHOTO OTHOIICHHMSI K )KUBOW TIPUPOJIE B
IIEJIOM U K OTACIBHBIM €€ 00beKTaM U SBICHUSIM; (POPMUPOBAHUE IKOJIOTUIECKOH,
TeHETUYECKOM IrPaMOTHOCTH, OOIICH KyJIbTYPhI IOBEICHHUS B IPUPOJIC; HHTCT PALIHH
€CTECTBEHHO-HAyYHbIX 3HAHUH;

npuobpeTeHre 00y4yaroIMMHIC KOMIIETEHTHOCTH B PAllMOHAIEHOM
MIPUPOIOTIONB30BAaHUH (COOTIOICHUE TIPABUII MIOBEICHUS B TIPUPOJIC, OXPAHbI BUJIOB,
IKOocUCTeM, Orochepsl), COXpaHEHHH COOCTBEHHOTO 3[I0POBBS U 3JI0POBbSI
OKPY’KaIOIIHX JTF0JIeH (CoOmoaeHus Mep npoduiIakTHKY 3a001eBaHui, oOecreueHre
0€30MMaCHOCTH KU3HEJCATSIILHOCTH B UPE3BBIUANHBIX CHTYAITUSIX IPUPOTHOTO U
TEXHOT€HHOT'O XapaKTepa) Ha OCHOBE MCIIOIH30BaHMs OMOIOTUYECKUX 3HAHUM U
YMEHHI B MIOBCEIHEBHOW KU3HU;

CO3/IaHUE YCIIOBUM ISl OCO3HAHHOTO BBIOOPA 00YUYaAIOIIUMHUCS
WHIUBUTyJIbBHOW 00pa30BaTeIbHON TPACKTOPHH, CIIOCOOCTBYIOIIECH MOCTIEAYIOIIEMY
PO eCCHOHATBHOMY CaMOOTIPE/IEIICHIIO, B COOTBETCTBUU C MHANBUIY ATbHBIMU
UHTEepecaMu U MOTPEeOHOCTSIMU PETHOHA.

O611ee uncI0 YacoB, OTBEIEHHBIX HA M3yYeHHe OMOJIOTUU Ha YIIIyOJIeHHOM
yYpOBHE cpeaHero odmiero oopazoBanusi, coctanisier 204 gaca:

B 10 kiaacce — 102 yaca (3 yaca B Hejgemo), B 11 kaacce — 102 yaca (3 yaca

B HEJIEJIIO0).




OT100p opranu3alMoHHbIX (HOpM, METOJIOB U CPEACTB 00yUeHHsI OMOIOrUN
OCYILECTBIISIETCS C YYETOM CIIELU(PHUKH €r0 COJepKaHUS U HAIIPAaBJICHHOCTH Ha
IPOI0JKEHHE OMOIOTHYECKOr0 00pa30BaHUsl B OPraHU3aIMAX CPEIHEro
npoecCHOHANBHOTO U BBICIIET0 00pa30BaHMUS.

O0s13aTeNIbHBIM YCIOBHEM ITPU 00YUYEHUH OMOJIOTHUH Ha YIiIyOJEHHOM ypOBHE
ABIISIETCS NIPOBE/IEHUE JTa0OPAaTOPHBIX U MpakTHUecKuX padot. Takxke ydacTtue
00y4aronuxcsl B BBITOJIHEHUHU MPOEKTHBIX M Y4eOHO-HUCCIIe10BaTEIbCKUX paldoT,
TEMaTHUKa KOTOPBIX ONPENEeNIeTCs] yUUTEeIeM Ha OCHOBE MMEIOLINXCSl MaTEpPUaAIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBUI.



COJAEPXXAHUE ObYYEHUA
10 KJIACC

ConeprkaHue MporpaMMBbl, BBIIETIEHHOE KYPCU8OM, HE BXOJIUT B IPOBEPKY
rocyaapcTBeHHOM utorooi arrectanuu (I'MA).

Tema 1. buosorus kak Hayka

CoBpemeHHas OMONOTHS — KOMIUIEKCHas Hayka. KpaTkas ucTopus pa3BUTHS
Ouonorun. bronornueckue HayKu U U3yyaemble UMU IpobieMbl. OyHTaMeHTaIbHBIE,
MPUKJIAJTHBIC U TIOUCKOBBIE HAYYHBIE HCCIIEOBAHUS B OMOJIOTHH.

3naueHune Ononoruu B GOPMHUPOBAHUH COBPEMEHHOU €CTeCTBEHHO-HAYIHOM
kapTuHbl mupa. [Ipodeccun, cBsa3anubie ¢ Ononorueii. 3HaueHne OUOJIOTHH B
IIPAKTUYECKOM JEATENBHOCTH YEI0BEKa: MEIULIUHE, CEIIbCKOM XO35HCTBE,
IIPOMBIIUIEHHOCTH, OXPaHE IPHUPOBI.

JemoHCcTpannu

[optpetsl: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, V.
I"apgeit, I'. Mengnens, B. U. Bepnanckuii, U. I1. [Tasnos, 1. 1. Meunukos, H. 1.
Basuiios, H. B. Tumodees-Pecosckwii, [Ixx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuis! U cxeMbl: «CBsI3b OMOJIOTUH C IPYTHMH HayKaMuy, «Cuctema
OHMOJIOTrMYECKUX HAYK».

Tewma 2. J)KuBbie cUCTEMBI U UX U3yUYEHUE

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus: ononoruu. CBONCTBA )KUBBIX CHCTEM:
€JMHCTBO XUMHUYECKOT'0 COCTaBa, TUCKPETHOCTh U LEIOCTHOCTD, CIIOKHOCTh U
YHOPAJIOUEHHOCTh CTPYKTYPBbI, OTKPBITOCTh, CAMOOPTaHU3ALIMS,
CaMOBOCIPOU3BEAECHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YpOoBHU OpraHU3aLUU KUBBIX CUCTEM: MOJIEKYJIAPHBIM, KIE€TOYHBIN, TKAHEBBIH,
OpraHU3MEHHBIH, MOMYIAIMOHHO-BUOBON, SKOCUCTEMHBIN (OMOTEOIICHOTUYECKHI),
ouocdepubiid. [Iporeccrl, mpoucxoasiye B )XUBbIX cucTteMax. OCHOBHbBIE TTPU3HAKHI
XKUBOTO. JKM3Hb Kak hopMa CyIecTBOBaHUS MaTtepun. Hayku, H3y4aromnue KuBbIe
CHUCTEMBI Ha pPa3HbIX YPOBHAX OpraHU3ALINH.

N3yuenune xuBbIX cucteM. Metoasl Ononornueckoil Hayku. Habmonenue,
U3MEpEHUE, IKCIIEPUMEHT, CUCTeMaTu3anus, MetaaHanus. [lonsitue o 3aBucuMon u
He3aBUCcUMOU nepemeHHo. [InmanupoBanue sxcnepumenta. [loctanoBka 1 mpoBepka
runote3. HyneBas runotesa. [lonstue BeIOOpKH U €€ 1oCTOBEpHOCTH. Pazopoc B
Omoornueckux AaHHbIX. OIeHKa JOCTOBEPHOCTHU MOMYyUYEHHBIX Pe3yIbTaTOB.
[IpuunHbI HCKaXKEHHS PE3YIBTATOB SKCIIEpUMEHTA. [IOHATHE CTAaTUCTUYECKOTO TECTA.

JemMoHcTpanuu

Tabmuis! u cxeMbl: «OCHOBHBIE IPU3HAKY KU3HIY, «brogornueckue
cucTteMbl», «CBOMCTBA )KMBOM MAaTepUM», « Y POBHU OpraHU3AIUHU KUBOU MPUPOIBI»,
«CTpoeHue )KUBOTHOM KIETKW», « TkaHU KUBOTHBIX», « CUCTEMBI OPraHOB
YeloBeYeCcKoro oprann3May, «bruoreornenosy», «buocdepa», «MeTobl U3ydeHHs
JKUBOU IIPUPOIBD).

OG6opynoBanue: 1abopaTopHOE 000PYI0BAaHUE IS TPOBEACHH HAOIIOIEHNU,
WU3MEPEHHM, SKCIIEPUMEHTOB.



[TpakTrueckas pabota «Vcronb30BaHne pa3IUYHBIX METOAOB MPH U3YyUYCHUH
YKUBBIX CUCTEM.

Tewma 3. buonorus kiaeTku

Krnerka — cTpykTypHO-(QyHKIIMOHAIbHAs €IMHULA KUBOTO. McTOpHs OTKpBITHS
kieTku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlBann, M.
[netinen, P. Bupxos). OcHOBHBIE MOJIOKEHHS] COBPEMEHHON KJIIETOYHOW TEOPHH.

Metoapl MOJNIEKYJIIPHOHN U KJIETOYHON OMOJIOTUN: MHUKPOCKOTIHSI,
xpomatorpadus, 3neKTpoopes, METO MEUEHBIX aTOMOB, U depeHIranTsHoe
HeHTpU(yTUPOBaHKE, KyJIbTUBUPOBAHUE KIETOK. M3yuenue hpuxcuposanuvix Kiemox.
OnexTpoHHas MUKpockonus. Kongoxanbnas mukpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JemMoHcTpanuu

Hoptpersr: P. I'yk, A. Jlesenryk, T. [lIBann, M. [llneiinen, P. Bupxos, K. M.
bap.

Tabmuib! u cxembl: «CBETOBOM MHUKPOCKOID, « DJEKTPOHHBI MUKPOCKOID»,
«VcTopus pa3BUTHS METOJI0B MUKPOCKOIIHI.

O6opynoBaHHe: CBETOBOM MUKPOCKOI, MUKPOTIpENnapaThl paCTUTEIbHBIX,
KUBOTHBIX U OAKTepUATHHBIX KIETOK.

[IpakTuyeckas padora «M3yueHue METOI0B KJICTOYHOI OHOJIOTHH
(xpomarorpadus, snexrpodopes, mupdepeHnuansHoe neHTpudyruposanue, [T1IP)».

Tema 4. Xumnueckas opraHu3anus KJIETKU

XUMUYECKUHN COCTaB KJIETKU. Makpo-, MUKPO- U YIbTPaMUKPO3JIeMEeHThI. Boaa
1 e€ poJib KaK pacTBOPUTEIIS, peareHTa, yuacTue B CTPYKTYPHUPOBAaHUU KIIETKH,
TEIUIOPETYSALMU. MUHepallbHbIe BEeleCcTBa KIETKH, UX Ouonorudeckas poib. Poib
KaTHOHOB U aHUOHOB B KJIETKE.

Opranunueckue BelecTBa KieTku. bruonornueckue nonumMepsl. benku.
AMUHOKHCIIOTHBIHN cocTaB 6enkoB. CTpyKTyphl OekoBOi MoJeKyJbl. [lepBuunas
CTpYKTypa Oeinka, nenTuHas cBsi3b. BropuuHas, TpeTuuHas, 4eTBepTHYHAS
cTpykTyphl. [eHarypanus. ColictBa 6enkoB. Kinaccudukarus 6emKoB.
buonornueckue GpyHkiuu 6enKoB. [lpuonui.

VYrneBoabl. MoHOCaxapubl, AUCAXapUIbl, OJIMTOCAXAPUABI U MOIHCAXAPUIBL.
OO0muit Tian cTpoeHus U (PU3NKO-XUMHUYECKHE CBOMCTBA YIiieBoJ0B. buonoruueckue
(GYHKIIMH yTIIEBOIOB.

Jurmuae!. ['unpodunsHo-runpodoOHbIe cBolicTBa. Kinaccupukarus Tunmuaos.
Tpurnuuepusl, pochonunuapl, BOCKH, cTepouibl. bruonorndeckue GpyHkmuu
munuaoB. OOmme cBolicTBa OMOJIOTHUECKUX MEMOPaH — TeKy4eCTh, CIOCOOHOCTh K
CaMO3aMbIKaHHUIO, MTOJIyIPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JIHK u PHK. CTtpoenne HyKJI€MHOBBIX KUCIIOT.
Hyxneoruast. [punnun kommiementapuoctu. [Ipasuno Yapradda. Crpykrypa JJHK
— IBOMHAas cniupaib. MecronaxoxaeHue u o6nonorudeckue Gynkunu JJHK. Buast
PHK. ®ynkuun PHK B knetke.

Crpoenue monekynsl AT®. Makposprudeckue cBsizu B Mojiekyse ATO.
buonornueckue ¢pynkunu AT®. BoccraHoBIEHHbBIE TIEPEHOCUUKH, UX (QYHKIIUH B



Kietke. /[pyeue nykneosuompugocpamor (HTD).CexBernnpoBanue JJHK. Memoouwt
2EeHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykTrypHas 6Honorus: 6MoxXxuMudeckrue 1 6Mo(hu3nIecKre Ncciue 10BaHus
COCTaBa U NPOCTPAHCTBEHHOW CTPYKTYpbl OMOMoOeKyl. Moodenuposanue cmpyKkmypol
U QhyHKYULL OUOMONIEKY U UX KOMNIeKC08. KomnviomepHulil Ou3atin u opeanuyecKul
cunmes OUOMOIEKY U UX HENPUPOOHBIX AHATLO208.

JemMoHCcTpannu

[Hoptpertsr: JI. [lonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, O.
Conrep, C. IIpy3unep.

Juarpammsl: «PacripenesieHrne XuMHYECKUX IEMEHTOB B HEXKUBOM IIPUPOLEY,
«PacmpeneneHre XMMUYECKUX 3JIEMEHTOB B KHBOM MPUPOJIEH.

Tabmuuer u cxemsl: «llepronnyeckas TabiauIa XUMUYECKHAX SJIEMEHTOBY,
«CtpoeHue MOJIeKyJIbI BOABI», «BemiecTBa B cocTaBe opranu3MoBy, «CTpoeHue
MoJIeKyJbl O6enka», « CTpyKTypbl O€ITKOBOM MOJIEKYIbl», «CTpOoeHHE MOJIEKYT
yTIIeBOA0OBY, « CTPOCHUE MOJICKYJI JUIUA0BY, « HyKIenHOBBIE KUCITOTHI», «CTpoeHHe
MouieKyJibl ATO».

OO6opynoBaHue: XUMUYECKasi IOCyJ1a U 000pyI0BaHHE.

JlaboparopHas pabota «O0Hapy>keHHEe OETKOB C ITOMOIIBI0 Ka4eCTBEHHBIX
peaKuuii».

JlabopaTtopHas pabota «McciaenoBaHue HYKJICMHOBBIX KUCIIOT, BBIJICTICHHBIX U3
KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. Ctpoenne u GyHKIMH KICTKA

THITBI KIIETOK: DyKaprUOTHYECKas M MpokaproTHdeckas. CTpyKTypHO-
byHKIIMOHATbHBIE 00pPa30BaHMSI KIETKH.

CrtpoeHue nmpokapuoTudeckoi kieTkn. Kiierounas cTeHka 0akTepuid U apXei.
Oco0eHHOCTH CTPOEHUs reTepoTpOoHON U aBTOTPO(PHOM MPOKAPHUOTHUECKUX KIETOK.
MecTo u posib IPOKAPUOT B OMOIIEHO3aX.

Crpoenre u QyHKIMOHUPOBAHHUE dYKAPHOTHUECKOM KieTku. [Tma3maTnaeckas
MemOpaHa (mazmanemma). CTpykTypa mia3MaTiHaeckoil MemOpansl. Tpancopt
BEIIIECTB Yepe3 IIa3MaTHYECKyI0 MeMOpaHy: macCuBHbIN (uddy3us, oonerdéHHas
g ¢y3us), akTUBHBIN (TIEPBUYHBIA U BTOPUYHBIN aKTUBHBIN TPAHCIIOPT).
[Monynponunaemocts MeMOpaHnbl. PaboTa HaTpuii-KanueBoro Hacoca. JHIOLUTO3:
MUHOLIUTO3, paronuTos. Jk301uTo3. Knetounas crenka. CTpykTypa v pyHKIUN
KJIETOYHOM CTEHKH pacTeHHi, TpuOoB.

Hutornnasma. Llurozomns. Lutockener. J[Buxenue nuromniazmsl. OpraHou st
kjeTku. O1HOMeMOpaHHbIE OpraHOUAbI KJIETKHU: 3HI0Iu1a3MaTuyeckas cets (D11C),
anmapat ["oibpKH, TH30COMBI, UX CTpOeHHe U QyHKINU. B3aumocBs3b
0JIHOMEMOpaHHBIX OPraHoUI0B KiIeTKH. CTpOoeHHEe rPaHyJIIPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus 6enxoe ¢ I11C.CuaTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuil (arpanyisipHbIi) SHAOIUIA3MATUYECKUN PETUKYITYM.
CexkpetopHas pyHkius anmapara ['onbku. Moougukayus 6erkos 6 annapame
Tonvoorcu. Copmuposka benxoe 6 annapame I onv0scu. TpaHCTIOPT BEIIECTB B
KJeTke. Bakyosnu pactutenbHbIX kieTok. Kierounstit cok. Typrop.



[ToryaBTOHOMHBIE OPTaHOUBI KIETKH: MUTOXOHAPUH, TIIACTH/IBL.
Ipoucxooicoenue mumoxonoputi u niacmud. Cumbuoeenes (K.C. Mepesickosckuil, JI.
Mapezynuc). Ctpoerre 1 pyHKIIMM MUTOXOHAPHUH U TuiacTu. [lepBuuHble, BTOPUYHbIE
Y CJIOXKHBIE IIACTHIbI (POTOCUHTE3UPYIOIIMX FYKapUOT. XJI0POILIacThl,
XPOMOIUIACTBI, JIEWKOTUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranoubl kiaeTku CTpoeHue u GyHKIIMA HEeMEMOpPaHHBIX
OpraHouIoB KieTKU. Pubocomsl. Ilpomescymounvie punamenmeoi.
MukpodunaMeHTbl. AkmunogvleMukpoguiamermol. MplllIeYHbIE KIETKH.
AKMuUHOBbLE KOMNOHEHMbBL HEMblLUUEYHbIX Kilemok. MukpoTpyOooukn. KieTounsrii
nentp. CTpoeHue 1 ABMKEHHE )KTYTUKOB M peCHUYEK. MUKPOTPYOOUKH IIUTOIIA3MBI.
Hentpuons. benku, accoyuuposanusie ¢ MUKPODUIAMEHMAMU U MUKPOMPYOOUKAMU.
Momopmuvie 6enxu.

Anpo. Obonouka sapa, XpOMAaTHH, KapHoIUIazMa, sIPBILIKY, UX CTPOCHHUE U
bynkuuu. SnepHblii 6enkoBbId MaTpuke. [IpocTpaHCTBEHHOE paCOIOKEHUE
XpoMOcOM B UHTepha3HOM siipe. Dyxpomamun u cemepoxpomamun. benku
XpOMaTHHA — TUCTOHBL. JJunamuxa soepHou 000104KU 8 Mumose. SoepHulii
MpPaHcnopm.

Knerounsie BxatoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKAPUOT
(pacTUTenbHOM, )KUBOTHOH, TPHOHOI).

JemMoHcTpanuu

Hoptpetsr: K.C. MepexkoBckuid, JI. Mapryinuc.

Tabmuib! u cxembl: «CTpoeHHE YYKApUOTHIECKOHN KIeTKn», «CTpoeHue
JKUBOTHOM KJIETKN», « CTPOCHUE PACTUTEIBHOM KIETKW», «CTpOEHUE MUTOXOHIPUN,
«Sapo», «CTpoeHre NPOoKapuOTHYECKON KISTKI.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOTIpENapaThl paCTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MHKPOTIPETIapaThl OaKTepUATbHBIX KIETOK.

JlaboparopHast paboTa «3ydueHne CTpOSHHS KIETOK Pa3IMYHBIX OPTaHU3MOBY.

[IpakTuueckas pabora «3yueHre cBONCTB KJIETOYHONH MEMOpPAHBD».

JlaGoparopHas padota «lccnenoBanue miasmMonau3a u Aenaa3Molin3a B
PACTUTENBHBIX KIETKaX».

[TpakTrueckas pabota «/3ydeHne qBUKEHHS IUTOIIA3MbI B paCTUTEIbHBIX
KIIETKaX.

Tema 6. OOMeH BelIecTB U MPEBPAICHUE SHEPTUH B KIETKE

AcCUMUITSIIIAS ¥ TUCCUMMUJIISIIIUS — TBE CTOPOHBI MeTaboau3Ma. Turbl oOMeHa
BEIIIECTB: aBTOTPO(HBIN U reTepoTpodHBIA. YuacTue KUciIopoia B OOMEHHBIX
nporeccax. JHepreTuueckoe odecneyeHre kieTku: npespamnienne AT® B 0OMEHHBIX
npoueccax. @epMeHTaTUBHBIN XapaKTep peakluil KJIETOYHOro MeTabonn3ma.
depMeHTHI, UX CTPOEHUE, CBOMCTBA U MeXaHU3M JelcTBus. KopepmenTsl. OTanams
(epMEHTOB OT HEOPTaHUYECKUX KaTalIM3aTOpOB. belKku-akTUBaTOPHI U OEIKU-
UHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIUI OT Pa3IUIHBIX
(bakTopoB.

IIepBUYHBIN CUHTE3 OPraHUYECKUX BEIIECTB B KiIeTKE. DOTOCUHTES.
Anoxcueennwili u oxcueenHulll pomocunmes y bakmepuii. Ceemocodbuparouue
nU2Menmbl U NUSMeHmMbl PeaKyuoHHo20 yenmpa. Poiib XJIOpOIIaCTOB B Ipoliecce



dbotocunTte3a. CBetoBast u TeMHOBas daszpl. Pomoovixanue, Cs, Cy. u CAM-munovi
@omocunmesa. IIpogyKTHBHOCTH poTOCHHTE3a. BiusHue paznnyHbX (pakTopoB HA
CKOpPOCTh oTOCHHTE3a. 3HaUeHHE (OTOCUHTE3A.

XemocunTe3. PazHooOpa3ue opraHu3MOB-XeMOCHHTETHKOB!
HUTPUPHUIUPYIOUTHE OaKTepHH, KeIe300aKTeprH, CepoOaKTepHH, BOIOPOTHBIC
OaxTepuu. 3HaYCHHE XEMOCHUHTE3A.

AHa’pobOHbIe opranu3Mbl. Buabsl 6poskenus. I[IpoaykTel OpoxeHUs U X
UCTIOJIb30BAaHUE YEJIOBEKOM. AHA’POOHBIE MUKPOOPTaHU3MBI KaK OOBHEKTHI
OMOTEXHOJIOTHH ¥ BO30YIUTETN OOJIC3HEH.

AspoOHBIE OpraHU3MBbl. DTalbl SHEPreTHYeCKOro oomMena. [1oAroToBUTEIbHBIIH
sTan. ['MKonamu3 — 0eCKUCIOPOIHOE PACHICTIIICHHUE TIFOKO3BI.

buonoruueckoe okucieHue, UM KIETOYHOE JbIXaHue. Pojb MUTOXOHIpUI B
nporeccax ouoaoruueckoro okucinenus. L{uknmueckue peakun. OKUCIUTENBHOE
bochopunupoBanue. Juepeus memoparnno2o epaduenma npomoros. Cunmes ATD:
paboma npomonnoi ATD-cunmaswi. [IpeumytniecTBa a3poOHOTO MyTH 0OMEHa
BEIIECTB Mepe aHadpoOHBIM. DD (HEKTUBHOCTh IHEPTETUYECKOTO OOMEHa.

JlemoHcTparuu

Hoptpetsr: [Ix. [puctin, K. A. Tumupsses, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuier u cxembl: «PoToCHHTE3Y, «DHEPreTHUECKUI 00Men, «brocunTe3
oenka», «Ctpoenue pepmMeHTa», «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pYOBaHUE I IPUTOTOBICHUS
MTOCTOSTHHBIX ¥ BDEMEHHBIX MHKPOIIPETIapaToB.

JlaboparopHas paboTa «/3ydyeHne KaTanuTUYECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuUIIa3bl WM KaTaaasbl)y.

JlaGoparophas pabota «/3yueHne pepMEeHTaTUBHOTO pacUICIICHUs IEPOKCHIA
BOJIOPOJIa B PACTUTEIBHBIX U JKUBOTHBIX KJIETKAX).

JlabopaTtopHas pabora «CpaBHEHHE MPOIECCOB (DOTOCHHTE3a U XEMOCHHTE3a.

JlabopaTtopHas pabora «CpaBHEHHE MPOLECCOB OPOKEHUS U JBIXAHUS.

Tewma 7. HacnencTennas napopManus U peanu3anus e€ B KIETKe

Peakuuu matpuuHoro cunresa. [IpyHINIT KOMIUIEMEHTAPHOCTH B PEAKIMSIX
MaTpUYHOTO cMHTe3a. Peanusanus HaciencTBeHHoi nnopmanuu. ['eneTndeckuii
KOJI, ero cBoicTBa. Tpanckpunuus — maTpudHblil cuate3 PHK. [1punimmns:
TPAHCKPHUIIIUU: KOMIUIEMEHTAPHOCTh, AHTUTIAPAIUIETEHOCTD, ACUMMETPUIHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuyeckoii kiemxe. Hexooupyrowue PHK.

Tpancnsiuus u e€ stanbl. Yuactue TpancnoptHeix PHK B Onocunrese 6enka.
YcnoBus 6uocunTesa 6enka. KonupoBanue amuHoKuciot. Pons pubocom B
O6uocuHTe3e OemKa.

Coepemennvie npedcmasienusi o cmpoeruu eenog. Opranusanus reHomMa y
MPOKAPUOT U DYKAPUOT. Perymsius akTHBHOCTH T€HOB Yy Mpokapuot. [‘umnotesa
onepona (. XKakob, XK. Mano). MoaekynsapHvie MexaHuzMvl IKCAPECCUll 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pe2ynayuu pabomol 2enos. Perynsius 0OMeHHbBIX
IIpOLIECCOB B KileTKe. KneTounslii romeocras.



Bupycsl — HekneTouHble (hOpMBI KU3HU U 00JIUraTHbIe mapa3suTsl. CTpoeHue
MIPOCTBIX M CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTeprodaroB. KuszneHHbIll YUK
HHK-cooepocawux supycos, PHK-cooepocawux supycos, bakmepuoghaos.
Obpamuas mpanckpunyus, peeepmasa, uHmezpasd.

Bupychsie 3a0oseBanus yenoBeka, )kuBoTHbIX, pactenuit. CITINJ, COVID-19,
coLlMaJIbHbIE U MEIULIMHCKUE MTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz 6orvuiux maccusos («bigdata»)
CMpYKmMypHuIx duonocudeckux oannvix. Hanomexnonozuu 6 buonocuu u meouyune.
Ilpoepammupyemoie pynkyuu 6eaxos. Cnocodwl 00cmasku 1eKapcma.

JeMoHcTpanuu

[Moptpetsr: H. K. Konsnos, J. . iBaHoBCKwMil.

Tabmure! 1 cxeMbl: «brocunTe3 6emkay, «I'eHeTudeckuit Ko, « BUpych»,
«bakrepuodarm.

[IpakTtrueckas padota «Co3gaHue MOJIETH BUPYCay.

Tema 8. JKu3HEHHBIN [TUKIT KIETKH

Krnerounsrii iukd, ero nepuosl u peryisius. atepdasza u MuTo3.
Oco0eHHOCTH TIPOIECCOB, MPOTEKaomuX B UHTepda3ze. [loaroTopka KiaeTku K
nenenuto. [IpecunreTnueckuit (MOCTMUTOTUYECKHI ), CHHTETUYECKUN U
MOCTCUHTETHUECKUN (IPEMUTOTUYECKUI) TIEPUOIBI HHTEP(a3bI.

Marpuusnsiii cunare3 JJHK — permmkanus. [Ipuanumne! permmmkanyuu JTHK:
KOMILJIEMEHTAPHOCTb, MMOJTYKOHCEPBATUBHBIN CUHTE3, aHTUMAPATIIICIIBHOCTb.
Mexanusm permnkanuu JJTHK. Xpomocomsl. CTpoenne xpoMocoM. Temomepsl 1
TeroMepasza. XpOMOCOMHBIN Ha0Op KJIETKH — KapUOTHUTI. JIUTUIONIHBIA U TaTIOUTHBII
Habopbl XxpomocoM. ['oMonornynbie XpoMocombl. [1o10BbIE XPOMOCOMBL.

Jenenue kinetku — MuTo3. CTaguu MUTO3a U IPOUCXOASIINE B HUX MTPOLECCHI.
Tunel muto3a. KaprokuHes v nuTokruHe3. buonornueckoe 3HadeHUE MUTO3A.

Perynsiiiust MuToTHUECKOTO IIMKJIA KIETKU. [Iporpammupyemas kiaeTouHas
rubesns — anomnros.

Knerounoe siipo, xpoMocomsl, (PyHKIIMOHANIbHAS TeHOMUKA. Mexanuzmul
npoaugepayuu, ouggepenyuposku, cmaperus u cubenu kiemox. «Lugpposas
K1emKa» — ouourn@opmamuyeckue mMooenu HYHKYUOHUPOBAHUS KIeMKU.

JeMmoHcTpannu

Tabmuis! U cxeMbl: « Ku3HEHHBIH LUK KIETKH», «Murto3y», «CtpoeHue
xpoMmocomy, «Permmkanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOTI, MUKpOTpenapathl: « MUTO3 B KJIETKaxX
KOpEIIIKa JTyKay.

JlabopaTtopHas pabota «M3yueHue XpoMOCOM Ha TOTOBBIX MUKpOIIpErapaTaxy.

JlaGopaTtopHas pabora «HabmroneHne MuTo3a B KJIeTKaX KOHUYHKA KOPEITKa
JyKa (Ha TOTOBBIX MHUKPOTIPEIapaTax)y.

Tema 9. Ctpoenue u QyHKIIUU OPTaHU3MOB

buonornueckoe paznooOpaszue oprann3mMoB. OHOKIETOYHbIE, KOJIOHHANIBHEIE,
MHOTOKJIETOUHbIE OPTaHU3MBI.



Oco0GeHHOCTH CTPOEHUS U KHU3HEEATETbHOCTH OJHOKIETOUHBIX OPraHU3MOB.
Bakrepuu, apxeu, 0JJHOKJIETOUHBIE TPUOBI, OTHOKJIETOYHbBIE BOAOPOCIIH, IpyTrHe
npoTUCThl. KolOHManbHbIE OpraHU3MBI.

B3anMocCBsI3b yacTel MHOTOKJIETOYHOIO OpraHn3ma. TkaHu, OpraHbl U CHCTEMBI
opranoB. OpranusM Kak enHoe 1ejioe. ['omeocras.

Txanu pacteHuid. TUIIBI paCTUTENBHBIX TKAHEH: 0Opa3oBaTeIbHasl, TOKPOBHAS,
MPOBOJsAIAsA, OCHOBHAs, MexaHnueckas. OCOOEHHOCTH cTpoeHusl, QyHKIHI 1
pacroioXeHs TKaHEW B OpraHax pacTeHHH.

TkaHu )KMBOTHBIX M Y€JIOBEKA. THUIIBI )KUBOTHBIX TKAHEH: SIUTEINAIBHAS,
COGIMHUTEIIbHAS, MbIIIeYHas, HepBHast. OCOOEHHOCTH CTpOeHUs, (PyHKIHMHA 1
PacroIoKEHUs TKAaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble 1 reHepaTUBHbBIE OpraHbl pacTeHuid. Oprassl U
CUCTEMBI OPT'aHOB KUBOTHBIX U UeaoBeka. DyHKIIUU OPraHOB ¥ CUCTEM OpPIaHOB.

Omnopa Tena oprann3MoB. Kapkac pactenuid. CKeneTbl OJJHOKJIETOYHBIX 1
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbII M BHyTpeHHUH cKeneT. CTpOeHUE U TUIIBI
COEIMHEHMS KOCTEH.

JIBmKeHMe OpraHu3MoB. /[BHKEHNE OJHOKIETOYHBIX OPTaHN3MOB:
amE€OoMTHOE, JKTYTHKOBOE, pECHUYHOE. [|BI)KEHHE MHOTOKJICTOYHBIX PACTCHUI:
TPOIM3MBI U HACTUU. [[BUKEHNE MHOTOKJIETOYHBIX JKUBOTHBIX U UEJIOBEKA:
MblleyHas cuctema. Peduiekc. CkeneTHble MBIIILBI U UX padoTa.

[Inuranne opranusmos. llornomenne BOabl, yIIIEKUCIIOrO ra3a i MUHEPaIbHBIX
BEUIECTB pacTeHUAMH. [InTaHue )KUBOTHBIX. BHYTPHUIIONIOCTHOE M BHYTPUKIETOYHOE
nunieBapenue. [luranrne no3BOHOYHBIX JKUBOTHBIX. OTAENbl MULIEBAPUTEIHHOTO
TpakTa. [InmeBapurensHblie xene3bl. [InmeBapurenpHas cucreMa 4el0BeKa.

JlpIxanue opranu3moB. J{pixanue pacteHui. J{pixanue :xuBoTHbBIX. Juddysus
ra3oB 4yepe3 NOBEPXHOCTh KiIeTkH. KoxkHoe npixanue. [[pixaTenpHas IOBEPXHOCTb.
XKabepHoe u n€royHoe npixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIOLMOHHOE YCIOXKHEHHE CTPOEHUS JIETKUX MTO3BOHOYHBIX KUBOTHBIX.
JlpixaTenpHas cucreMa 4yesioBeka. MexaHn3M BEeHTWISIIUM JETKUX Y NITUL U
MilekonuTaromux. Perysuus asixanus. [IpixarensHeie 00bEMBI.

TpaHCHIOPT BEIIECTB y OPraHU3MOB. TPaHCIIOPTHBIE CUCTEMBI PACTECHUH.
Tpancnopr BemecTs y )xnBOTHBIX. KpoBeHOCHas cuctema u e€ opranbsl. KpoBeHocHas
CHUCTEMa ITI03BOHOYHBIX )KMBOTHBIX M uenoBeka. Cepie, KpOBEHOCHBIE COCY/Ibl U
KpoBb. Kpyru kpoBooOparieHus. DBOJTIOIMOHHBIE YCIOKHEHHS CTPOCHHUS
KPOBEHOCHOW CHCTEMBI IT03BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u eé perynsauus.

Brinenenue y oprann3moB. Beiaenenne y pacteHuil. Belienenue y ;KUBOTHBIX.
CoxpaturenbHble Bakyosd. Opransl BbiieneHus. @uibTpanus, ceKkpenus u o0paTHoe
BCAChIBaHME KaK MEXAHU3MBbI paOOThI OpraHoB BbleseHHs. CBsI3b IIOJIOCTHU Tela C
KPOBEHOCHOM U BBIACIUTENbHOIN cucTeMaMu. BrijieseHre y mo3BOHOUHBIX KHUBOTHBIX
u yenoBeka. [Touku. Ctpoenue u pyHkroHMpoBanue HeppoHa. OOpa3oBaHNEe MOUU
y 4eloBeKa.

3amuTa y OpraHu3MoB. 3alliuTa y OJHOKJIETOYHbIX OpraHu3MoB. CHOpsl
OaKTepHii U MCTHI MPOCTEHIINX. 3alIUTa y MHOTOKJIETOYHBIX pacTeHuid. KyTukyna.
CpencTBa nMacCMBHOW U XUMUYECKOM 3aluThl. OUTOHITUIBI.



3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M NX IPOU3BOAHBIE. 3aInTa
opranusma ot Oone3neil. UMmyHHast cuctema yenoBeka. KiieTouHblit 1 r'yMOpasIbHBIN
UMMYHHUTET. Bposx1€HHBIN 1 puoOpeTéHHblil crieruduueckuii uMMyHuTet. Teopus
KJIOHAJIbHO-cenekTuBHOro ummyHuTterta (I1. Dpnux, @. M. bepner, C. Tonerasa).
BocnanurenbHble OTBETHI OpraHu3MoB. Poiib BpOKAEHHOIO UMMYHHUTETA B Pa3BUTHH
CHCTEMHBIX 3a00JI€BaHUH.

PaznpaxxuMocTs 1 peryisiiys y opranu3moB. PazapaxumMocts y
OJITHOKJIETOYHBIX OpraHu3MoB. Takcuchl. PazapaxumMocTs U peryisnus y pacTeHui.
PocToBbI€ BemecTBa U MX 3HaYCHUE.

HepsHnas cucrema u pediexTopHas peryssius y )KUBOTHBIX. HepBHas cucrema
U €€ OT/ENbl. DBOIIOIMOHHOE YCI0KHEHUE CTPOEHHUSI HEPBHOM CUCTEMBI Y
XKUBOTHBIX. OT/€IIBI TOJIOBHOI'O MO3Ia IO3BOHOYHBIX )KMBOTHBIX. Peduiekc u
pednekTopHas ayra. be3ycloBHbIC U YCIIOBHBIC PEQIICKCHI.

['ymopanbHas perynsauus U S9HIOKPUHHASL CHCTEMA )KMBOTHBIX U YEJIOBEKA.
JKenesbl sHAOKPUHHON CHCTEMBI M UX TOPMOHBI. /[elicTBHe ropMOHOB. B3aumMocBsi3b
HEpPBHOMW U 3HJOKPUHHOH cucTeM. [ 'nnoranamo-runodusapHas cucrema.

JlemoHcTparuu

IToptper: U. I1. I1aBnoB.

Tabnuie! u cxembl: «OIHOKIETOUHBIE BOJOPOCII», « MHOTOKJIETOYHBIE
Boziopociny, «baktepun», «IIpocteitmuey, «Opranbl IBETKOBBIX PACTEHUIY,
«CucTteMbl OpraHoB IO3BOHOYHBIX JKUBOTHBIX», « BHYyTpeHHEe cTpoeHMe
HaceKoMbIX», « Tkanu pactenuit», «kKopHeBbie cuctemb», «CTpoeHue cTedIs,
«CTpoeHue TUCTOBOM TIIaCTUHKNY, « TKaHU )KUBOTHBIX», «CKEJeT YyeloBeKay,
«IInmeBapurenpHas cucreMa», «KKpoBeHOCHas cucreMay, «JlpIxaTeapbHas CUCTEMay,
«HepsHas cucremar, «Koxa», «Mpleynas cucrema, «BpiienurenpHas cucTeMay,
«OHI0KpUHHAs cucTeMay, «CTpoeHue MblIb», « IMMyHHUTETY,
«KumeunononoctHsley», «Cxema NUTaHusA pacTeHuin», «KpoBEeHOCHBIE CUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX», «CTpoeHHe ruipsl», « CTpoeHUE TUIaHApUWy,
«BHyTpeHHee cTpoeHue 10:k/1eBoro uepBs», «HepBHast cucrema poio», «HepBHas
cucTteMa Jarymkn», «HepBHas cuctema npecmsikaromuxcs», «HepBHas cucrema
ntuny, «HepBHas cucrema muekonutaronmx», «HepBHas cuctema 4enoBekay,
«Pedmexcy.

OO6opynoBaHHe: CBETOBOM MUKPOCKOI, MUKPOIPENnapaThl OJHOKJIETOYHBIX
OpraHU3MOB, MUKPOIpPENapaThl TKaHEH, paAKOBUHBI MOJUTFOCKOB, KOJIJIEKIIUU
HACEKOMBIX, UTJIOKOXKHX, )KUBBIE IK3EMIUIPbl KOMHATHBIX PACTCHUH, repOapuu
pacTeHMi pa3HbIX OTJEJIOB, BIAXKHBIE MTPENapaThl KUBOTHBIX, CKEIETHI TO3BOHOYHBIX,
KOJUIEKIIMU OECITO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa, 000PYIOBaHUE IS
JEMOHCTPALIMH ITOYBEHHOTO U BO3AYIIHOTO IIMTAHNS PACTEHUN, PACIIECIUICHUS
Kpaxmasia ¥ OelKoB MoJ 1edcTBUEM (HEPMEHTOB, 000PYI0BaHHE ISl IEMOHCTPALUH
OIIBITOB 110 U3MEPEHHUIO JKU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHBIX
JBUKCHHUM, MOJIEIH T'OJIOBHOTO MO3Ta Pa3INYHbIX KUBOTHBIX.

JlaGopartopHas pabota «/3yueHne TkaHel pacTeHHI».

JlaGopatopHas pabota «/3yueHne TkaHel KUBOTHBIXY.

JlabopaTtopHas pabora «/3yueHne opraHoB IIBETKOBOTO PACTEHUSD.



Tewma 10. Pa3mHOXeHHE U pa3BUTHE OPraHU3MOB

@DopMbI pa3MHOXKEHHUSI OPraHU3MOB: Oecronoe (BKI04as BETeTaTUBHOE) U
nojoBoe. Bupl 6ecnoiaoro pa3MHOKEHHs: TOYKOBaHKE, CIIOPYJIALUs, pparMeHTanus,
KJIOHUPOBAHHUE.

[TonoBoe pazmuoxenue. [lonoBeie kaeTku, nian rametsl. Meito3. Ctaguu
Meiio3a. [ToBenenune xpomocoM B merose. Kpoccunrosep. brosorndaeckuii cMbIC
MeW03a U MOJI0BOro npouecca. Meios3 u ero MecTo B )KM3HEHHOM IIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe pa3Butue. ['amerorenes y ;kMBOTHbIX. [[0J0BBIE JKETE3bI.
OO0pazoBaHue U pa3BUTHE MOJIOBBIX KJIeTOK. CriepmaTorenes u ooreHes. CTpoeHue
IIOJIOBBIX KJIETOK.

Onto10oTBOpEeHNE U YMOPHOHAIEHOE PAa3BUTHE KUBOTHBIX. CIIOCOOBI
OILJIOIOTBOPEHUS: Hapy>KHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuayansHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOIIOTHS — HayKa O
pPa3BUTHHU OpraHU3MOB. Mopghozenes — o0Ha u3 enasHvlx npodiem amopuoIoculn.
Konyenyus mopgoecenos u mooenu mopgocenesa. Ctaauu 3MOpruoreHesa >KMBOTHBIX
(ma mpumepe marymkn). pobnenue. Tunsl apodbneHus. /Jemepmunuposantoe u
HedepMuHuposarHoe opobnenue. bracmyna, munv 6aacmyn. OCOOEHHOCTH
NpoOJIeHNsT MIIEKOTIMTAIOMIMX. 3apOIbIIIEBbIE JIUCTKH (TacTpyJIsaLus). 3aKkiaaKa
OpraHOB U TKaHEH U3 3apOBILIEBBIX JINCTKOB. B3anMHoOe BIMsHNE YacTel
pa3BHBaroIIerocs 3apoabliia (IMOpHUOHaIbHAS UHIyKIUS ). 3aKiaKa JIaHa CTPOCHUS
JKUBOTHOTO KaK pe3yJIbTaT HEPAPXUUECKUX B3aUMOJICUCTBUI I'eHOB. BiinsHue Ha
SMOpPHOHANIEHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPY’KAIOIIEH CPEIbl.

Poct u pa3Butue xuBoTHbIX. [locTamOpuonansHbii nepuoa. [Ipsmoe u
HenpsaMoe pa3Butue. Pa3sutue ¢ metamopdo3oM y 0eCrio3BOHOYHBIX M MTO3BOHOYHBIX
JKUBOTHBIX. brosornyeckoe 3HaueHre NpsIMOro U HEMPSIMOTO Pa3BUTHS, UX
pacnpocTpaHeHue B pupoje. Tumel pocta )KMBOTHBIX. DaKTOPBI perysuu pocTa
KHUBOTHBIX U 4enoBeka. CTauu MOCTIMOPHOHAIBHOTO PA3BUTHS Y KUBOTHBIX U
yenoBeka. [lepuoasl onTorenesa yenoseka. CtapeHue U cMepTh Kak OMOJIOTHYECKUe
IPOLIECCHI.

Pa3zmuoxenue u pazButue pactenuil. ['amerodut u cnopodur. Meiios B
YKU3HCHHOM IMKJIe pacTeHnid. OO6pa3zoBaHue CIop B mporiecce Meiosa. ['amerorenes y
pacteHuil. OMI0JOTBOPEHUE U PAa3BUTHE PACTUTENBHBIX OpraHU3MOB. /[BoliHOE
OILIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pPa3BUTHE CEMEHHU.

MexaHnu3MBbl PeTyJIILIUU OHTOTE€HE3a Y PACTEHUM U KUBOTHBIX.

JeMoHcTpanuu

[optpersr: C. I'. HaBamun, X. [lInemasn.

Tabmure! 1 cxeMbl: «BeretatuBHoe pazMHOKeHUE», « TUITBI OecTionoro
Pa3MHOXEHHUsD», «Pa3MHOXKEHNE XJIaMUIOMOHaAb», « Pa3MHOXKEHHUE IBIIICHBIY,
«Pa3MHOXkeHHe ruzipe», «Meio3y, «XpoMocoMbl», «I'ametorenesy, «CTpoeHue
SIMIIEKIIETKU U criepMaTo30uaa», « OCHOBHBIE CTalun OHTOreHe3a», «lIpsmoe u
HEenpsMoe pa3BuTue», «PazButue maiickoro xxyka», «Pa3Butue capanun», «Pa3zsurue
JATYIIKWY, «/IBOMHOE OIIIOIOTBOPEHHE Y IIBETKOBBIX pacTeHUi», « CTpoeHHE CEMSH
OJIHOJIOJIBHBIX U JABYJOJIBHBIX PACTEHUIN», «KM3HEHHBIN IIUKI MOPCKOW KaIlyCThI»,



«Ku3HEeHHBIN TUKIT MXay, « KN3HEHHBIN HUKII MAIOPOTHUKAY, « ) KM3HEHHBIA LIUKII
COCHBI».

ObopynoBaHue: CBETOBOM MUKPOCKOII, MUKpOIpenapaTsl SHIEKICTOK U
CIEPMaTO30M10B, MOJENb «LIMK pa3BUTHS JATYIIKI.

JlabopaTopHas pabota «M3yueHue cTpoeHus MOJTOBBIX KJIETOK HA TOTOBBIX
MUKpOIIpenaparax».

[TpakTrueckas pabota «BblsiBIeHNE TPU3HAKOB CXOJCTBA 3apObIIICH
NIO3BOHOYHBIX JKUBOTHBIX).

JlaGopatopHas padota «CTpoeHHEe OPraHOB Pa3MHOXKEHHUS BBICIIMX PACTEHUI.

Tema 11. 'eHeTnka — Hayka 0 HacJIEACTBEHHOCTH U U3MEHYMBOCTH OPTaHU3MOB

HcTopus cTaHOBJIEHUS M pa3BUTHS FeHETUKHU Kak Hayku. Pabotel I'. Mennens,
I'. e ®pusa, T. Moprana. Poibs 0TeUeCTBEHHBIX YYEHBIX B Pa3BUTHH I'€HETHUKH.
Pa6otet H. K. Konbiosa, H. M. BaBuinosa, A. H. benosepckoro, I'. JI. Kapnieuenko,
10. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OcCHOBHBIE T€HETHYECKHE MMOHSATHS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJJIENIbHBIE TEHBI, aIbTEPHATUBHBIC IPU3HAKHU, TOMUHAHTHBIN U PELIECCUBHBIN
IPU3HAK, TOMO3UI0Ta, F€TePO3Ur0Ta, YUCTast JINHUS, THOPU/IBI, TEHOTHUI, (DEHOTHII.
OCHOBHBIE METO/Ibl TEHETUKU: THOPUAOIOTUIECKHA, IIUTOIOTUIECKUH, MOJIEKYJIIPHO-
TE€HETUYECKUN.

JemMoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Moprasn, H. K. Kosnsnos, H. 1.
Basuiios, A. H. benozepckuid, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeer-PecoBckuid.

Tabnuue! u cxembl: «MeToabl TeHETUKMY», «CXeMbI CKpEeILIUBAHUD».

JlaGopaTtopHas paborta «JIpozoduia kak 00bEKT FreHETHYECKUX
UCCIIEIOBAHUI.

Tema 12. 3aKkOHOMEPHOCTH HACIEICTBEHHOCTH

Mounorubpunnoe ckpeuuBanue. [lepblil 3akoH MeHaens — 3aKkoH
eanHo00pa3us TMOPUIOB TepBOro mokoseHus. [Ipasuno noMmuHpoBanus. Bropoit
3aKOH MeHzens — 3aKOH pacIleIUIeHNs IPU3HAKOB. LluTonornuyeckne OCHOBBI
MOHOTHOPHUAHOTO CKpellMBaHus. [ umoTe3a 4ucToThl TaMer.

AHanusupyrouee ckpemuBanue. [I[poMexxyToUHbIN XapakTep HacaeI10BaHus.
Pacmienienne npru3HaKkoB IPU HEMIOJIHOM JOMUHUPOBAaHUU.

Jurnbpunxoe ckpeuBanue. Tpetuit 3akoH MeHens — 3aK0H He3aBHCUMOTO
HacJeI0BaHMA MTPU3HAKOB. L{UTOMOrHuecKue OCHOBBI TUTHOPUIHOTO CKPEIIMBAHUS.

CuerieHHoe HaclieZjoBaHue npusHakoB. Pabotsl T. Moprana. CuenneHHoe
HacJIeJJOBaHUE F€HOB, HApYIIEHHUE CLEIUIEHUS MEX1y TeHaMu. XpOMOCOMHas TEOpHUs
HACJIEICTBEHHOCTH.

['eneruka mona. XpoMOCOMHBIA MEXaHU3M OIpPEIEICHUS 10J1a. AYTOCOMBI U
II0JIOBBIE XPOMOCOMBI. | 'OMOTraMETHBIN M reTepOraMeTHBIN 1oJl. I'eHeTnueckas
CTPYKTypa IOJIOBBIX XpoMocoM. HaciienoBanue Npu3HakoB, CLEIUIEHHBIX C ITOJIOM.

I'enotun kak nenoctHas cucrema. Ilnelorponus — MHOXKECTBEHHOE IEUCTBUE
reHa. MHOKECTBEHHBIN aienu3M. B3aumonelicTBrue HealIeIbHBIX TEHOB.
Kommnemenrapaocts. Onucras. [lonumepus.



['eHeTruecKUil KOHTPOJb PA3BUTHSI PACTEHUM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3NOTOrMYECKUX NPOIIECCOB, MOBEACHHU U KOTHUTUBHBIX QyHKUMH. ['eHeTHueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3SIMH — Mapa3uT» U
«XO3S5IMH — MUKPOOHOMY. | 'eHeTHYecKre aclieKThl KOHTPOJIS M I3MEHEHUS
HacIeICTBEHHON MH(OpMAIK B TOKOJICHUSAX KIETOK U OPraHU3MOB.

JeMmoHcTpanmmn

[Toptpetsr: I'. Menaens, T. Mopras.

Tabmuis! u cxeMmsl: «[lepBbiii U BTOpOIi 3akoHBI MeHaens», « TpeTtuit 3akoH
Mennens», « AHanu3upyrouee cCKkpenBanmuey, «Henmoanoe 1oMuHUpoOBaHuEY,
«CrenieHHOe HacJeI0BaHUE TPU3HAKOB Y Ipo30oduibl», «['eHeTHnKa momay,
«Kapuotun uenoseka», «Kapuorun apo3zodpunsy, «KapuoTun nTuisn,
«MHOXeCTBEHHBIN anaenn3M», «BzanMmoieiicTBre TEHOBY.

OO6opynoBaHue: MOACIH AJIs ACMOHCTPAIIUU 3aKOHOB €IMHOO0PA3us THOPUIOB
NIEPBOT0O NOKOJICHUS M PACHIEIUICHUS] IPU3HAKOB, MOJENb /IS JEMOHCTPALUN 3aKOHA
HE3aBHUCHUMOI'0 HACIEA0BaHUs IPU3HAKOB, MOJENb IS JEMOHCTPALIMH CLETNIEHHOTO
HACJIeJJOBaHMS PU3HAKOB, CBETOBOM MUKPOCKOI, MUKpoIMpenapat: «/po3zodunay.

[TpakTrueckas pabota «/3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO
CKPELIMBAHUA Y JPO30(PHIIB».

[IpakTuueckas padora «M3yueHne pe3yIbTaToB TUTHOPUIHOTO CKPEIINBAHUS Y
JIPO30(UITBD».

Tewma 13. 3aKOHOMEPHOCTH U3MEHUYHUBOCTH

B3aumopeiicTBue renotumna u cpesl mpu popmMupoBaHUM (EeHOTHUIIA.
M3meHunBOCTh NpHU3HAKOB. KauecTBeHHBIE M KOJMYECTBEHHBIE IPU3HAKH. Buabl
M3MEHYMBOCTU: HEHACIIEICTBEHHASI U HACJIEICTBEHHAS.

MonudukanronHas ”3MEeHYUBOCTh. Polb cpespl B hopMupoBaHUM
MOIU(pHUKAIIMOHHON n3MeHYnBoCcTH. Hopma peakuuu npusHaka. BapuarimoHHslil psij
u BapuannonHas kpuast (B. Moranucen). CoiicTBa MOoAU(DUKAITMOHHOM
W3MEHYHUBOCTH.

['enoTunuueckas n3MEHUUBOCTh. CBOMCTBA TEHOTUITUYECKONW U3MEHYMBOCTH.
Bunpl reHoTHIINYECKOM M3MEHUYMBOCTH: KOMOMHATUBHAS, MyTallHOHHASI.

KomMOuHaTnBHasi ”3MEHYNBOCTH. Meii03 1 TI0JI0BO# TpoIiecc — OCHOBA
KOMOMHATUBHON M3MEHYUBOCTH. POIh KOMOMHATUBHOW M3MEHYUBOCTH B CO3JIAaHUH
TeHETUYECKOT0 pa3Hoo0pa3us B Mpejienax OJJHOTO BUA.

MyTanuroHHas U3MEHUYUBOCTh. BUIbI MyTallMil: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. CTIOHTaHHbIE U UHAYLIUPOBAHHbIE MyTalluU. SlaepHbie U
nUTOIUIa3MaTHUeckre MyTanuu. CoMaTHuecKHe 1 NoJjioBble MyTauuu. [Ipuannsl
BO3HUKHOBEHUS MyTaluuil. MyTareHbl 1 UX BIUSHHUE HA OPTaHU3Mbl. 3aKOHOMEPHOCTH
MYTaIMOHHOTO MPOLECCca. 3aKOH TOMOJIOTHYECKUX PSA0B B HACIIEICTBEHHOU
m3menuuBoctu (H.W. BaBunoB). BHesiiepHas H3MEHUUBOCTh M HACJIEICTBEHHOCTb.

Onuzenemura u 3nuU2eHOMUKA, pOlb FNULEHEMUUEeCKUX Pakmopos &
HACIe008anHUU U USMEHYUBOCTU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JeMoHcTpanuu

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



Tabmuis! U cxeMbl: « Bunbl usMmeHunBOCTHY, «MoaudukaonHas
U3MEHYNBOCTHY», « KOMOMHATHBHAS N3MEHUUBOCTEY, «Meio3», «Omio10TBOpeHHEY,
«"eneTnueckue 3a00eBaHUs YETOBEKaY, « BUABI MyTalliiy.

ObopynoBaHue: KHUBBIE U TepOapHbIE SK3eMILUISIPI KOMHATHBIX PACTCHUH,
pucyHk# (hoTorpadun) KUBOTHBIX C Pa3IMIHBIMU BUIAMH U3MCHUNBOCTH.

JlabGopaTtopHas pabota «/cciaenoBanue 3aKOHOMEPHOCTEH MOTU(DUKAITMOHHOM
U3MEHUYUBOCTH. [locTpoeHnEe BapHaIlMOHHOTO psAJia U BApUAMOHHON KPUBOWY.

[IpakTuueckas padora «MyTauuu y 1po30(]puisl (Ha TOTOBBIX
MUKpOIIpenapaTax).

Tema 14. ['enetnka yenoBeka

Kapuortun yenoseka. MexayHapoiHasi mporpaMmma UCCIeI0BaHMs T€HOMa
YyesioBeKa. MeTo bl U3y4eHHs TeHETUKH YeJIOBEeKa: TeHEAIOTUUeCKHi, OJTM3HEIIOBBIH,
[IUTOT€HETUYECKUM, MOMYJISIIITUOHHO-CTATUCTUIECKUN, MOJICKYJIIPHO-TE€HETUYECKHIA.
CoBpeMeHHOE onpeIeIeHUE TeHOTHUIIA: TOJTHOTEHOMHOECEKBEHUPOBAHNUE,
T€HOTHIIMPOBAHKE, B TOM 4ucie ¢ momombto [11[P-ananu3a. HacnencTBennbie
3a0oneBaHus YelnoBeKka. | eHHbIe 1 XpOMOCOMHBIE O0sIe3HH uenoBeka. bonesnu ¢
HACJIeICTBEHHOM MPeIpaciooKeHHOCThIO. 3HAY€HNE MEIUIIMHCKON T€HETUKHU B
NPEIOTBPAIICHUH U JICUSHUN T'eHETHYECKUX 3a00IeBaHUI uenoBeka. Meauko-
TEHETUYECKOE KOHCYJIbTUpoBaHuE. CTBOJIOBBIE KIETKHU. [IOHATHE «T€HETHYECKOTO
rpy3a». DTUYECKUE aCIEeKThl UCCIEIOBAaHUM B 00JIaCTH peJaKTUPOBAaHUS T€HOMA U
CTBOJIOBBIX KJIETOK.

['eneTnueckue GakTophl MOBBILIEHHONW YyYBCTBUTEIHLHOCTH Y€JIOBEKa K
¢u3nyecKoMy U XUMHUYECKOMY 3arps3HEHHIO OKpY Karole cpepl. ['eneTndeckas
MPEAPACIIONIOKEHHOCTh YeJIOBEKA K MATOJIOTHSIM.

JlemoHcTparuu

Tabmuips! 1 cxeMbl: «Kapuotum yenoBekay, «MeToabl U3y4eHUsI TCHETUKH
qyenoBeKkay, «I 'eHeTndeckue 3a00JIeBaHNS YEIIOBEKaY.

[IpakTuueckas pabora «CocTaBiaeHHE U aHAINU3 POJIOCIIOBHOM.

Tema 15. Cenexuusi opraHu3mMoB

JloMecTukanus u cenekius. 3apoKICHUE CEIEKIIMU U JOMECTUKAIIUK. Y YeHUE
H. U. BaBunosa o LleHTpax npoucxoxIeH!sI 1 MHOrooOpa3usi KyJIbTypHbIX
pacteHuil. Posb cenekuuu B CO3AaHUM COPTOB PACTEHUM U MOPOJT KUBOTHBIX. COpT,
nopoja, ITaMM. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHON n3MeHUnBocTH H.
. BaBunosa, ero 3Ha4eHHe Il CEJICKIIMOHHOMN paOOTHI.

MeToab! celeKIIMOHHOM paboThl. ICKyCCTBEHHBINH 0TOOP: MAacCOBBIH U
WHIUBUTyJIbHBINA. DTarbl KOMOMHAIIMOHHOM cenekiuu. Vcnpitanue
NPOU3BOIUTENEH 10 MOTOMCTBY. OTOOD IO TEHOTHITY C TOMOIIBIO OLIEHKU (PEHOTHIIA
MOTOMCTBA M OTOOP 1O TeHOTHUITY ¢ rmomolbio aHanu3a JJHK.

W ckyccTBeHHBINM MyTareHe3 Kak MEeTO/I CeNIEKIIMOHHON paboThl. PagnanmonHbIit
U XUMUYECKUI MyTareHe3 Kak MCTOYHUK MYyTallUi y KyJIbTYPHBIX (JOPM OPTaHU3MOB.
Hcnonp30BaHue reHOMHOTO PeIaKTUPOBAHUS U METO/I0B pekoMOnHaHTHBIX JIHK amns
MOJIYYEHHS] UCXOJJHOTO MaTepHalia Jisl CeJIEKIUH.

[Tony4enue nonuruiona0B. BHyTpuBHI0BasS THOpUIU3AIINSL.
bnuskopocTBeHHOE CKpelBaHue, Wik HHOpUIuHT. HepoacTBeHHOE CKpelllnBaHue,



WK ayTOpuauHT. ['eTepo3uc u ero npuuuHsl. Mcnonap3oBaHue reteposuca B
cenekuun. Otnanénnas rubpuanszanus. [Ipeogonenne d6ecruionns MeXBUIOBBIX
ruOpuaoB. JlOCTHKEHHS CENIEKLIUU PACTEHUHN U KUBOTHBIX. «3€1éHAs PegooyUs».

CoxpaHeHHe U U3y4eHHE TeHETUYECKUX PECYPCOB KYJIbTYPHBIX PaCTEHUHN U UX
JTVKUX POAWYEH IJIsi CO3JaHHSI HOBBIX COPTOB U THOPHUIOB CETBCKOXO03SHCTBEHHBIX
KyJNbTYp. M3yuenue, coxpanenue u ynpaeienue 2eHemuideckumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICTIOBbIX HCUBOMHBIX 6 YENAX VY UIUeHUs
CYWecmsayrowmux U CoO30anus Ho8blX NOPOO, TUHUIL U KPOCCO8, 8 MOM YUCIE C
NpUMEHEHUEM COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIE008AHUL, NEPEOO0BbIX U0l U
NepcneKmueHbIX MexHON02UU.

JeMoHcTpanuu

[Toptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. I1.
Jlykbsinenxo, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

TaGmuue! u cxemsl: «L{eHTpBI MPOMCXOXKAECHUS 1 MHOTOOOpa3usl KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKHX PSIOB B HACIIEICTBEHHON N3MEHYUBOCTH,
«MeTtozsl cenekium», «OTnanénHas rudpuanzanusy, «MyTaresesy.

JlaGoparopHas pabota «l3yueHne copToB KyJIbTYpHBIX PACTEHHH U OPOA
JIOMAIITHUX KUBOTHBIX».

JlaGopatopHas pabota «/3yueHre MEeToI0B CeNEeKIIUN PACTEHUID.

[IpakTuueckas pabora «IIpuBuBKa pacTeHUI».

Okckypcusi«OCHOBHBIE METO/IBI M IOCTUKEHUS CEJIEKIIMY PAaCTEHUM U
AKHUBOTHBIX (Ha CENEKLIMOHHYIO CTAHIIMIO, IUIEMEHHYIO (hepMy, COPTOUCTIBITATEIbHBIH
y4acTOK, B TEIJIMYHOE XO3AUCTBO, B TaOOPATOPUIO arpOyHUBEPCUTETA UM HAYIHOTO
LEHTPA)».

Tema 16. buoTexHonorusa u cMHTETUYECKast OMOJIOTHSI

OOBEKTHI, UCTIONIb3yEeMbIe B OMOTEXHOJOTHH, — KJICTOUYHBIE U TKAHEBbIE
KYJIBTYPbl, MUKPOOPTaHU3MBI, UX XapaKTepUCTHKA. TpaaulinoHHas OMOTEXHOIOTHs:
xJie0oTeyeHue, MoJIy4eHne KUCIOMOJIOYHBIX MTPOTyKTOB, BUHO/EIHE.
MuxkpoOuonornyeckuii cuate3. O0BEKThl MUKPOOUOIOTUYECKUX TEXHOIOT .
[TpousBoacTBO O€Ka, aMUHOKHUCIOT U BUTAMHHOB.

Co3gaHre TEXHOJIOTHI M MHCTPYMEHTOB II€JICHANTPABICHHOTO U3MEHEHHS U
KOHCTPYMPOBAHUS TEHOMOB C LIENbIO MOJIYYEHHS] OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIepKAIMX HE BCTPEUArOIUeCs B IPUPOJie OMOCHHTETUYECKUE Ty TH.

Kinerounas unxenepus. MeTozibl KyJbTyphl KJIIETOK M TKAHEW pacCTEHUH U
KHUBOTHBIX. Kprobanku. Comatuueckasi THOpuaAM3aLns U COMaTHIeCKUN
sMOpuorenes. Mcmoap30Banme rarionioB B CeNEKIUH pacTeHuid. [lonyuenue
MOHOKIIOHANbHbIX aumumel. Fcnonb3o6anue MOHOKIOHANbHbIX U NOIUKTIOHAbHBIX
anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOAOTBOPEHHE. PeKOHCTpYyKIMA
AWIIEKJIETOK Y KJIOHUPOBAHUE KUBOTHBIX. METOI TPAaHCIUIAHTALMH SIIEP KIIETOK.
Texnonocuu 0300pognenus, Kyiomueupo8anus U MUKPOKIOHANbHO20 PA3MHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasl ¥ TeHHasl NHKeHepUsl. ICKyCCTBEHHBIN CUHTE3 IeHa U
koHcTpyupoBanue pekomounanTHeIX J{HK. Cosoanue mpanceennvix opeanusmos.



JlocTrkeHHs M IepCIeKTUBBI XPOMOCOMHOM ¥ TEHHOW MHXEHEPUHU. DKOJIOTUYECKUE U
STHYECKHE MPOOJIEMbI TEHHON MH)KEHEPUH.

Menunuackue 6notexHoaoruu. Iloctrenomuas nudposas menununa. [11P-
JTUarHocTuka. MeTaboIOMHBIN aHAIN3, TEHOLIGHTPUYECKUN aHaTu3 MPOTeoMa
YeJloBeKa I OLICHKH COCTOSIHUS €ro 310poBbs. Mcnonb30BaHNE CTBOJIOBBIX KJIETOK.
Taprernas tepanus paka. 3D-O0nonH)eHepus 11 pa3paboTku GyHIaMEHTATBHBIX
OCHOB MEJMIIMHCKHUX TE€XHOJIOTUM, CO3/IaHUsI KOMIUIEKCHBIX TKaHEeW coueTaHueM
TEXHOJIOTHI TPEXMEPHOTO OMONIPUHTHUHTA U cKaQOIaNHTA s PeLIeHHs 3a1a4
NEPCOHATM3UPOBAHHON METUIIMHBI.

Co3aHue BEKTOPHBIX BAaKIUH C LENbI0 o0ecTiedeHns: KOMOMHUPOBAHHOM
3anMThl OT Bo30yauresneir OPBU, yctaHoBIeHHE MOJIEKYISAPHBIX MEXaHU3MOB
¢ynxnuonuposanusa PHK-conepxaiinx BUpycoB, BbI3bIBAIOLINX 0COO0 OMACHbIE
3a00JIeBaHUs YE€TI0BEKA U JKUBOTHBIX.

JeMmoHcTpanmmn

Tabmuis! u cxeMsl: «Mcnonp30BaHne MUKPOOPTaHU3MOB B IPOMBIIIIIEHHOM
pOU3BOACTBEY, «KileTouHast uHxkeHepus», «l eHHas HHKEHEpUs».

JlaGopaTopHas paborta «3yueHue 00beKTOB OMOTEXHOIOTHI.

[Ipaktuyeckas padora «[lomyueHre MOTOYHOKUCIIBIX TPOLYKTOBY.

Okckypeus «buoTexHOI0rus — BaXKHEHIIAs TPOU3BOJUTENIbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)».

11 KITACC

Tema 1.3apoxaenue u pa3BUTHE BOIIOIMOHHBIX MIPECTABICHUN B ONOIOTHH

OpomtonmonHas teopus Y. Jlapsuna. [Ipennocsiiku BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hbp 1 Hay4dHas aesarenbHocTs Y. JlapBuHa.

JIBroKyle cuisl 3BOJIOLMK BUJOB 110 Y. JlapBuHY (BbICOKas HHTEHCUBHOCTh
Pa3MHOXEHHUs1 OPraHU3MOB, HaclleICTBEHHAsl U3MEHYUBOCTb, OOph0a 3a
CYILLIECTBOBaHHE, ECTECTBEHHBIN 1 HCKYCCTBEHHBINH 0TOOD).

Odopmiienne cunteTndeckoit Teopun sBostorun (CTI). Helttpanbhas Teopust
sBostoK. CoBpeMeHHasl YBOJIIOLMOHHAs OMOJI0TrHs. 3HaUeHUE 3BOIIOLIMOHHOM
TEOpHH B (POPMUPOBAHUN €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA.

JeMoHcTpanuu

[optpetsr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kiosbe, Y. [lapsun, C. C. UerBepuxos, U. U. llImansraysen, Jx. Xomnnein, . K.
benses.

Tabmuib! u cxemsl: «Cructema sxuoit mpuposl (1o K. Jluanero)y, «JlectHuma
XKUBBIX cymiecTs (no Jlamapky)», «MexaHu3m popMHUpPOBaHUS MPUCTIOCOOIECHHUH y
pacTeHui u )kUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta myrtemectsus Y.
Hapsuna», «Haxonku Y. /lapBuna», «®@opmbl 00psObI 3a cymecTBoBanue», «[lopoas
roiy6ei», «MHOroobpasue KyJabTypHBIX (GOpM KarycTbl», «[lopoasl qomamrHmx
YKUBOTHBIX», «Cxema o0pa3zoBanus HOBBIX BUAOB (110 Y. JlapBuny)», «Cxema



COOTHOILEHUS IBMKYIIUX CUJI 3BOJIIOLUI», « OCHOBHBIE TIOJI0KEHUSI CHHTETHYECKON
TEOPHUU 3BOJIIOLIUNY.

Tema 2. MukposBostonus u €€ pe3ysibTaThl

[Nomynsus kak neMeHTapHas equHuIa 3BoIoIul. COBpeMEHHbIE METOIbI
OLIEHKHM F€HETHUYECKOT0 pa3HOO0Opa3us U CTPYKTYphl nonyisuuil. Mismenenue
reHO(OHA MOMYJIALUHU KaK 3JIEMEHTapHOE BOJIIOLMOHHOE SIBJICHUE. 3aKOH
reHetudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble (HaKTOPbI (IBMKYILUE CHUIIBI) 3BOJIOLUN. MyTallMOHHBIH
npouecc. KomOuHaTuBHast ©13MEHYUBOCTb. Jlpeild reHoB — ciydaiiHble
HEeHaIpaBJICHHbIE U3MEHEHHI YacTOT ajuiesiell B momyssiuusx. Dddekr ocHoBarens.
Opdhexm 6ymuvinounoeo copaviuwika. Crudicenue 2eHemu4ecko20 pazHooopasus.
npuyunsl u credcmaust. Ilposenenue s¢hghpexma opetigha 2enos 6 borbuIUX U MATLIX
nonynaayusx. Murpauuu. M3onduus nomysisiiuii: reorpaduueckas
(mpocTpaHCcTBEHHas ), OMosornueckas (pernpoayKTHBHA).

EctectBeHHbIN 0TOOp — HanpaBistouuii GpaxTop 3Boarouu. DopMbl
€CTECTBEHHOTO 0TOOpa: ABWKYIIHH, CTAOMIN3UPYIOIINH, pa3pbIBAIOIINN
(nu3pynTuBHbIi). [Tog0B0# 0TOOp. BO3HNKHOBEHME U 3BOJIIOLINS COLUATIBHOTO
MOBE/ICHUS KUBOTHBIX.

[TpucnocoOaeHHOCTh OPraHU3MOB KaK pe3yJIbTaT MUKPOIBOIIOIHH.
Bo3HuKHOBEHHE PUCTIOCOOJIEHUH Y OpraHu3MOB. ApoMOp(}hO3bI U UINOAJAITTAIIIH.
[Tpumeps! MPUCTIOCOOICHH Y OpTraHU3MOB: MOP(OIOrHYecKHe, (PU3NOTOTHIECKHUE,
Oouoxumuueckue, nopeaeH4yeckne. OTHOCUTENBHOCTh PUCIIOCOOIEHHOCTH
OpraHHU3MOB.

Bun, ero xpurepuu u ctpykrypa. BungoodpasoBanue kak pe3ynbTar
MHUKPO3BOIIOIMH. V3051115 — KiitoueBoit ¢akTop BUa00Opa3oBanus. [yt n
croco0bl BUA000Pa30BaHus: ajulonaTpuyeckoe (reorpauieckoe), CUMIATPUIECKOe
(9KOJIOTUYECKOE), «KMTHOBEHHOE» (MOJIMIIIONAN3ALINS, THOPUAN3ALIUS ).
JIMTeNnbHOCTh 3BOJIIOLMOHHBIX MTPOLIECCOB.

Mexanu3mbl (OpMHUPOBAHUS OMOJIOTUIECKOTO pa3HOOOpa3usl.

Pousib 3BOMIOIIMOHHOI OMOIOrHH B pa3pabOTKe HayUHBIX METOJOB COXPAaHEHMSI
O6mopazHooOpaszusi. MUKpPOIBOIIOIHUS M KOABOJIIOIHUS MTAPA3UTOB U UX XO35CB.
Mexanu3mbl HOpMHUPOBAHHS YCTOWYMBOCTH K aHTUOMOTUKAM U CIOCOOBI OOpHOBI ¢
HEH.

JeMoHcTpanuu

[optpetsr: C. C. YetBepukos, J. Maiip.

Tabmuier u cxembl: «MyTaMoOHHAs! H3MEHYUBOCTHY, «[lomysimonnas
CTpYKTypa Buaa», «CxeMa nmposiBIeHUs 3akoHa Xapau—BaitHOepray, «/IBmwkymime
CHJIBI HBOJIIOLIUMNY, « DKOJIOTHYECKask N30JIALUS MOMY SIUN CeBaHCKOH Gopemnm»,
«I"eorpaduueckas U30IAIMS JTUCTBEHHUIBI CHOMPCKOM U IMCTBEHHUIIBI AayPCKOI»,
«IlomynsiMOHHBIE BOJIHBI YMCIEHHOCTU XUIIIHUKOB U XKepTBY», «Cxema JeiicTBus
€CTECTBEHHOTO 0TO0pay, «PopMbl 60PHOBI 3a CylecTBOBaHUEY, «IHIYCTpUaIbHBINA
MenaHu3My, «KuBble uckonaemolie», «[IokpoBUTEIHCTBEHHAS! OKpacKa KUBOTHBIXY,
«IIpenynpexaromas okpacka >KUBOTHBIX», « DU3MOIOTHUECKUE aJanTaliumy,
«IIpucnocobseHHOCTh OPraHU3MOB U €€ OTHOCUTENBLHOCTHY, «Kputepun Bugay,



«Buapl-nBoitHukny», « CTpyKTypa BHaa B mpupojie», «Crnocodsl BUI000pa3oBaHus»,
«I'eorpaduueckoe BU000pa3oBaHue TPEX BUAOB JIAHABIIIEH, « IKOIOTUIECKOE
BU1000pa30BaHNe BUJOB CUHUI, «llonurionasl pactenuit», «KamyctHo-peaeunslii
ruopUI.

O6opyaoBanue: repoapun pacTeHUN, KOJUIEKIIUU HACEKOMBIX, Uydesia ITUI] U
3BEpEH ¢ MpUMEpaMu Pa3IMIHbBIX MPUCIIOCOOJICHUHN, YyUera MTHI] ¥ 3Bepeil pa3HbIX
BUJIOB, repbapuu pacTeHui OJU3KUX BUIOB, 00pa30BaBLUIMXCS Pa3IMYHBIMU
crocobamu.

JlaboparopHast paboTa «BbIsBIeHHE H3MEHYUBOCTU y 0COOEH OJTHOTO BHJIa».

JlaboparopHas pabota «IIpucrnocoOneHus opraHu3MOB U UX OTHOCHTEIbHAS
[EJIeCO00Pa3HOCTHY.

JlaGoparopHas padota «CpaBHEHHE BHJIOB 110 MOP(HOIIOTUIECKOMY KPHTEPHIOY.

Tema 3. MakponBodtonus U €€ pe3ysbTaThl

MeTtob1 U3ydeHHs] MakpodBoJtouu. [laneoHTonornuecke MeTo1bl U3y4eHust
sBosmonmu. [lepexonubie popmbl 1 prIIOreHeTHIECKHE PSAAbl OPraHU3MOB.

buoreorpaguueckue metoabl u3yueHus 3Bomonuu. CpaBHeHHe (GI0pbI U
¢bayHbI MaTepuKOB U OCTPOBOB. buoreorpaduueckue odbmactu 3emnu. Bupi-
SH/IEMUKHU U PEITUKTHI.

OMOPHOTIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHYECKIE METOIbI N3yUCHHS
3BOJIIOLIMHU. ['eHeTHUecKkre MEXaHU3Mbl SBOJIIOI[MN OHTOTEHE3a U MOSBICHUS
9BOJIIOLIMOHHBIX HOBIIECTB. | OMOJIOrMYHbIE ¥ AHAJIIOTMYHBIE OPTaHBbl.
PyaumenTtapHbie opranbl U aTaBU3Mbl. MOJIEKYyIIpHO-TeHETHYECKIE, OMOXUMUYECKHE
Y MaTeMaTUYECKUEe METO/Ibl U3YUEHHUSI SBOMIOIMH. ['OMOIOTMYHbIE TEHBI.
CoBpeMeHHbIe METO/Ibl HOCTPOECHHUS (PUIIOTEHETUYECKHX JE€PEBBEB.

XPOMOCOMHBIE MYTaI[H ¥ SBOJIOIHS TEHOMOB.

OO6mmue 3akoHOMepHOCTH (TIPABHIIA) SBONIOIUH. [Ipunyun cmensvl YyHKYuULl.
HeoGpatumocTs BotOLMHU. AanTuBHas paauanus. HepaBHOMEpHOCTh TeMIIOB
SBOJIIOIHH.

JemMoHcTpanuu

[Toptpetsi: K. M. bap, A. O. Koanesckuii, ®. Mromiep, 3. ['ekkenb.

Tabmuibl U cxembl: « DUITOTCHETHYECKUHN PSI JIOMIAIN», K APXEONITEPUKCY,
«3Bepo3yOrle smeps», «Crerouedains», «Punnoputs, «CeMeHHbIE TaOPOTHUKN,
«buoreorpaduueckue 301 3emMiny, «Jlpeiid KOHTUHEHTOBY, «PeNUKTH,
«HavanpHble cTagny SMOPHOHATEHOTO PA3BUTHS TO3BOHOYHBIX KHUBOTHBIXY,
«I'oMoNIOTMYHbIE U aHATIOTUYHbIE OpraHbly, «PyIUMEHTBI, « ATaBU3MBI»,
«XpomocoMHbIEe HAOOPHI YEI0BEKa U IIUMIIaH3e», «l TaBHbIe HaNpaBICHUS
3BOJIIOLIMMY, «O0I1IHE 3aKOHOMEPHOCTH 3BOJIIOLIM.

O6opynoBaHue: KOJUIEKIUH, TepOapuu, MyJISHKH HCKOMTAeMBbIX OCTaTKOB
OpPTraHU3MOB, MYJISDKH TOMOJIOTHYHBIX, aHAJIOTHYHBIX, PYJUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIMH HACEKOMBIX.

Tema 4. [IporcxoxaeHre U pa3BUTUE )XKU3HHU Ha 3emiie

HayuHple runoTe3sl MpOUCXO0XKACHUS )KU3HU Ha 3emiie. AOHoreHes u
naHcrepmusi. JJoHayuHbIe IPEACTABICHUS O 3apOXKICHUH KU3HH (KPEALlMOHU3M).



['Mnore3a NOCTOSHHOTO CaMO3apOKICHHUS )KU3HU U €€ ONpoBEpKeHHE onbiTamu .
Penu, JI. Cnamnanuanw, JI. [1acrepa. Ilporcxoxnenue >Ku3HN U aCTPOOHOIOTHS.

OcHOBHBIE 3Talbl HeOpraHuyeckoi Bomtonuu. [lnanerapuas (reosoruueckas)
3BOJIIOLMSL. XUMUYECKas 3BOJIOLUS. AOMOTEHHBIN CUHTE3 OpraHMYeCKUX BEIIECTB U3
Heopranndyeckux. OneiT C. Mmnepa u I'. FOpu. O6pazoBanue noJIuMepoB U3
MoHoMepoB. KoaniepBarnas runore3a A. M. Onapuna, runote3a nepBUYHOr0 OyIh0HA
Jx. Xonpaeitna, renernyeckas runotesa I'. Ménnepa. Pu6oszumsl (T. Uek) u rumortesa
«vupa PHK» V. I'un6epra. @opmupoBanne MeMOpaH 1 BO3HUKHOBEHUE
MPOTOKJIETKH.

Hcropus 3emnu u MeToabl €€ n3ydeHus. Vickonaemble OpraHMueCcKue OCTaTKH.
I'eoxponomnorus u e€ Meropl. OTHOCUTENIbHAS M A0COIOTHAS T€OXPOHOIOTHS.
['eoxpoHOIOrMYecKas mKajia: 30Hbl, 3pbl, IEPUOJIBI, SITOXH.

Hauanbnbie 3Tansl oprannyeckoi 3Botonnd. [losiBnenne u 3BoIIOLNS NEPBBIX
KJIETOK. DBoJIoLus MeTabonu3ma. Bo3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpemMeHHbIe MUKPOOHBIE OMOIUIEHKH KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIEeCTB.
CrpomaTonutsl. [IpokapuoTsl U 3yKapHOTHI.

[TpoucxoxaeHue s3ykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE MPOUCXOKICHHE
BUpPYCOB. [Iporcxox1eHrne MHOTOKIIETOYHBIX OPraHn3MOB. Bo3HUKHOBEHNE
OCHOBHBIX I'pYyIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE TaITbl YBOJIOIMH BEICIINX pacTeHUH. OCHOBHBIE apoMOpP(h O3B
pactenuil. Beixos pactenuii Ha cyury. [1osiBlIeHHE CITIOPOBBIX PACTEHUI U 3aBOCBAHUE
uMHu cym. CeMeHHbie pacteHus. [IporncxoxaeHne NBETKOBBIX PACTEHHUIA.

OcCHOBHBIE 3TaIlbl 3BOJIOIUH KUBOTHOTO MUpa. OCHOBHBIE apOMOP(}O3bI
KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3pbIB — MOSBIEHIE COBPEMEHHBIX
TunoB. [lepBbie XopoBbIe )KUBOTHBIE. JKN3HB B BOAE. DBOIIOIUS TO3BOHOYHBIX.
[Mpoucxoxaenue ampudbuii u pentunuii. [IporicxoxaeHNe MIESKOTMUTAIOIINAX U MITHUIL.
[puniun kimoyeBoro apomopdosza. OcBoeHne 6€Cro3BOHOYHBIMU M TO3BOHOYHBIMU
YKUBOTHBIMH CYIIIH.

Pa3BuTHe )xu3HM Ha 3eMJie 110 3paM U NepUoJaM: apxeil, MpoTepo3oH,
najaeo30i, Me3030i, KaitH030#. O0Ias XapakTepUCTHKA KIIMMATa U T€OJIOTHYECKUX
npoueccos. [losiBIeHNe U paclBeT XapaKTePHBIX OPTaHU3MOB. YTIe00pa3oBaHUE: €ro
YCIIOBUS ¥ BIIUSIHUE HA Ta30BbIi cOCTaB aTMOCHEPHI.

MaccoBble BBIMUPaHHS — 3KOJOTHYECKHE KPU3UCHI ponuioro. [Ipuunnsl n
CJIEICTBUS MacCOBBIX BBIMUPAaHUN. COBPEMEHHBIH 3KOJIOTMUECKUI KPU3HC, ET0
ocobenHoctH. [Ipobnema coxpanenust 6MopasHooOpas3us Ha 3emiie.

CoBpeMeHHas cucTeMa opraHndeckoro Mupa. [IpuHIuIe! knaccudukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

JeMmoHcTpanmun

[Toptpetsi: @. Penu, JI. Cnannanuanw, JI. [Tactep, 1. 1. Meunukos, A. W.
Onmnapun, Jlx. Xonneiin, I'. Mémnep, C. Musep, I'. IOpu.

Ta6muib! u cxemsl: «Cxema onbita @. Penny, «Cxema onbita JI. [lactepa mo
M3YUYEHUIO CaMO3apoxKaeHUs )KU3HW», «Cxema onbita C. Muinepa, I'. FOpu», «3tarbl
HEOPraHUYECKOM IBOMIOIUNY, «I'eoXpoHoIornyeckas mkanay, «HadaapHble Tanbl
OpraHUYecKOil 3BoIIOLUN», «CxeMa 00pa30BaHUs SYKapHOT MyTEM CUMOHOTIeHE3ay,



«CucremMa )xuBOH IpUPOIbD», «CTpoeHHE BUpPYCa», «KApoMoph03bl paCTCHHIY,
«PuanOMUTE, «OTHOKIETOUHBIE BOJOPOCTNY, « MHOTOKIETOYHBIE BOJAOPOCITI,
«Mxm», «ITanopoTHukm», «I'otoceMeHHbIe pacTeHusD», «OpraHbl IBETKOBBIX
pactenuit», «Cxema pa3BUTHUS KUBOTHOTO MUPA», KApOMOP(O3bI ) KUBOTHBIXY,
«IIpocrenmmey, «KumeunononoctHeiey, «[ltockue yepBmy», «HaeHUCTOHOTHEY,
«PwI10BIY, «3emMHOBOIHBIEY, «[Ipecmbikatomuecsy, «IITump», «MIeKkonmuTarmue,
«Pa3BUTHE )XKU3HU B apXEHCKOM 3pe», «Pa3BUTHE )KU3HHU B TPOTEPO3OMCKON Ipey,
«Pa3BuTHE )KU3HU B NTAJICO30MCKON dpey, «PazBUTHE KU3HU B ME3030HUCKOM IpeE»,
«Pa3BuTHE )XKM3HU B KailHO30MCKOI1 3pe», « COBpeMEHHAasi CUCTEMAa OPraHU4YEeCKOTO
MUpPay.

Oo6opynoBanue: repOapuy pacTCHUN PA3IUYHBIX OTACIOB, KOJUICKIHH
HACEKOMBIX, BJIaYKHBIE TPETapaThl >)KUBOTHBIX, PAKOBHHBI MOJUTFOCKOB, KOJUICKITUH
UTJIOKOXUX, CKEJIETHI TO3BOHOYHBIX )KMBOTHBIX, Uydesia MITUI] U 3BEPe, KOJUICKIIUU
OKaMEHEJIOCTEM, MOJE3HBIX UCKOMAEMBIX, MYJISDKM OPraHUYECKUX OCTaTKOB
OpTaHU3MOB.

Bupryansnas nabopatopHas pabota «MogenupoBaHue onbIToB Muiepa—
FOpu no u3ydeHnto abMOreHHOT0 CHHTE3a OPraHUYECKUX COSAMHEHUIN B IEPBUYHOM
aTMocdepe».

JlaboparopHas pabota «/3ydeHue u onrucaHne UCKOMAaeMbIX OCTaTKOB APEBHUX
OpraHU3MOB).

[IpakTnueckas padbora «3yueHre ocoOEHHOCTEN CTPOEHMS pACTEHUI pa3HbIX
OTJIETIOBY.

[IpakTtrueckas pabota «M3yuenne 0ocCOOEHHOCTEN CTPOSHHUS MTO3BOHOYHBIX
YKUBOTHBIX».

Tewma 5. IIporcxoxkIeHNE YEIOBEKA — AHTPOIIOTCHES

Pa3zpgensl u 3agaun anTponosioruu. MeTobpl aHTPONOJIOTUH.

CraHoBIIeHHE NPEACTABICHUIN O MPOUCXOKACHUM YeloBeKa. Penurno3neie
BO33peHus. CoBpeMEHHbIE HAYYHBIE TEOPHUH.

Cx0ACTBO ueoBeKa ¢ KUBOTHBIMH. CUCTEMATHYECKOE TTOJIOKEHUE YETIOBEKA.
CBuzeTenbpCcTBa CXOACTBA YEJIOBEKA C JKUBOTHBIMU: CPABHUTEIBHO-
MOpdOoJIOTHYecKue, IMOPHOIOTHIECKHUE, (HU3HOTIOTO-OMOXUMUIECKUE,
noBefeHuYeckue. OTINYUs YeI0BEKa OT )KUBOTHBIX. [IpAMOX0KI€HNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOU CUTHAIBHOU
CUCTEMBI.

JBmokytue cuibl (pakTophl) aHTPONOTeHe3a: OMOJIOTHYeCKHe, COlUaIbHbIC.
CooTHolIeHrne ONOIOTHYECKUX U COITUATIBHBIX (DAKTOPOB B aHTPOTIOT€HE3E.

OcHoBHbIE CTaIuu aHTpornorenesa. Panuue yenoBekooOpa3Hble 00e3bsHbI
(IpOKOHCYIIBI) U paHHHE TTOHTHABI — OOITHE TIPEIKH YeTIOBEKOOOpa3HBIX 00€3bsH U
JoJIel. ABCTPAJIONIUTEKHN — IBYHOTHE MPEAKH JTHOACH. YenoBeKk ymenbli, IepBble
M3TOTOBJICHUS OpYIUU TpyAa. YenoBeK NPAMOXOISIINT U NIEPBbINA BBIXO JIFOJEH 3a
npenensl Abpuxu. UenoBek reiiaenb0eprckuii — o0muid mpe1ok HeaH1epTaabCKOTo
YeJI0BEKa U YeJIOBEeKa pasyMHOro. YesloBek HeaHAepTaabCKUM KaK BUJL JIIOEH
XOJIOAHOTO KiumaTa. YenoBek pa3yMHbI COBPEMEHHOI'O TUIIA, JEHUCOBCKUNYEIOBEK,
OCBOCHHE KOHTHHEHTOB 3a npenenamu Adpuku. [lareoreneTnka u najieoreHoOMHKa.



DBOJIOIUS COBPEMEHHOT0 YesioBeKa. EcTecTBeHHBIN 0TOOP B MOMYJIISIUSIX
yenoBeka. MyTalMoHHbIH npouecc 1 noauMopdusm. IlonynsaiuoHHbIe BOIHBI, qpeiid
T€HOB, MUTPAIHS U «3((HEKT OCHOBATEIIS» B MOIMYJIALUAX COBPEMEHHOTO YeJIOBEKa.

UYenoseueckue pacel. [lonsTre o pace. bosbmme pacsl: eBponeonaHas
(eBpaswuiickas), aBcTpajlo-HETPOUAHAs (IKBaTOpUAIbHAsI), MOHIOJIOMIHAs (a3UaTCKO-
amepukaHckasi). BpeMs u myTu pacceneHnus yenoBeka 1o miaHete. EauncTso
yenoBevyeckux pac. Hayunas HecocTosiTensHOCTh pacu3ma. [IpucnocobieHHOCTh
YeloBeKa K pa3HbIM YCIOBUSAM OKpY:Karolien cpenbl. BnusHue reorpadudeckoit
cpensl U Apetida reHoB Ha MOPGOIOTHIO U (PU3HOJIOTHIO YeTOBEKa.

MexnucuuIuITMHAPHBIE METO bl B Pr3UdecKoi (OHOIOTHYECKOil)
AQHTPOIOJIOTHH. DBOJIIOLIMOHHASI AHTPOIIOJIOTHS U NTAJIE0AHTPONOIOTUS YETIOBEUECKUX
nonysiuuid. buocounanbHble UCclieJOBaHUS IPUPO/BI uenoBeka. MccnenoBanue
KOABOJIIOLIMN OMOJIOTMYECKOI0 U COLUAIBHOIO B YEJIOBEKE.

JeMmoHcTpanmmn

[Toptpetsr: Y. {apsun, JI. Jluku, . 5. Poruackuit, M. M. I'epacumos.

Tabmuip! 1 cxeMbl: «MeTOIbI aHTPOMONIOTUNY, «I 0JIOBHOM MO3T UYeIOBEKay,
«UYenoBexkooOpa3Hbie 00e3bsiHB», «CKENeT ueaoBeKka 1 CKeJleT IUMITaH3e»,
«PynuMmeHTBI ¥ aTaBU3MBD», «J{BIKYIIHME CUIIBI aHTPOIIOT€HE3a», « DBOJIIOLIMOHHOE
JPEBO YEJIOBEKA», «ABCTPaJIONUTEK», «Hea0Bek yMenbliy, «HenoBek
NpAMOXOAAIIUINY, «JleHncoBckuil yenosek» «Heanaepranbipny, «KpoMaHbOHIBI,
«IIpenxu yenoBekay, «ITanbl IBOJIOLNHN YETIOBEKaA», «Pachl 4eI0BeKay.

OO6opyaoBaHue: MYJISDKA OKaMEHEJIOCTEH, MPEeIMETOB MaTePHATbHON KYJIbTYPbI
MIPE/IKOB YeJIoBEeKa, penpoyKuuu (pororpaduu) KapTHH ¢ MUDOITOTHUECKUMU U
OuOIeCKUMU CIOKeTaMU TPOUCXOXKICHUS YelloBeKa, poTtorpaduu HaX0A0K
HCKOIIa€MbIX OCTAaTKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOJIEb Yeperia YeIoBeKa U
yeperna MIMMIIaH3€, MOJIEb KUCTH YEJIOBEKA U KUCTH IIMMIIaH3€, MOJIEIH TOpca
IIPEIKOB YEJIOBEKA.

JlabopaTtopHas pabota «M3yuenne ocoOEHHOCTEM CTPOEHUS CKeJleTa YEIOBEKa,
CBSI3aHHBIX C IPSIMOXOXKICHUEM.

[IpakTrueckas pabota «M3yueHne FKOJOTHIECKUX afanTariil 4eTOBEKay.

Tema 6. DKoOrus — Hayka 0 B3aMMOOTHOIIEHUSIX OPTaHU3MOB U
HAJOPraHU3MEHHBIX CUCTEM C OKpPYXKaIoIEel cpeaon

3apoxaeHNE W pa3BUTHE IKOIOTHH B Tpyaax A. ['ymb6onsara, K. @. Pynse, H.
A. CesepioBa, J. I'ekkens, A. Tencnu, B. H. Cykauépa. Pa3nensl u 3agaun
9KOJIOrMH. CBsI3b DKOJIOTUH C IPYTUMU HAYKaMH.

Metonel skonoruu. I[loneBbie HaOMIOAEHNS. DKCIIEPUMEHTBI B HKOJIOTUU:
IpUpOJIHBIE U abopaTopHble. MoienrpoBaHue B 3KOJIOTUU. MOHUTOPUHT
OKPY’KaIOIIEH CpeIbl: TIOKATbHBIN, pErHOHAILHBIN U TJI00aTbHBIN.

3HaueHNe 3KOJOTHUYECKUX 3HAaHUM JJIs 4eJIoBeKa. DKOJIOTHYECKOe
MHPOBO33pEHUE KaK OCHOBA CBs3€H uenoBedyecTBa ¢ npupoaon. PopMupoBaHue
3KOJIOTUYECKON KYJIBTYPbI M 3KOJIOTMUYECKOW TPaMOTHOCTH HACEJICHUSI.

JeMoHcTpanuu

[optpetsi: A. 'ym6onbar, K. @. Pynse, H. A. CeBeprios, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.



Tabnuue! u cxemsl: «Paznensl skosnorun», «Metoabl skosoruny, «Cxema
MOHMTOPHHIA OKPY’KAOLIEN CPEbI».

JlaGopartopHas pabota «/3yueHre METOA0B HKOJOTHYECKUX UCCIETOBAHUI.

Tema 7. Opranu3Mel u cpeaa oOuTaHus

Dkonorndyeckue (HakTopbl ¥ 3aKOHOMEPHOCTH UX NeiicTBus. Kimaccudukanms
9KOJIOTUYECKUX (DAaKTOPOB: aOMOTHUECKHE, OMOTHYECKHE, aHTpororeHHbe. O0Iue
3aKOHOMEPHOCTH JIeHCTBUS dKosorndeckux (axropos. [Ipasuino muanmyma (K.
HInpenrens, 0. JInbux). TonepanTHOCTh. DBpUOHMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBI.

AbuoTtnueckue (akropsl. CBeT Kak 3KoJoruueckuii pakrop. JlefictBue pasHbIx
Y4aCTKOB COJIHEYHOI'O CIIEKTPA HAa OPraHU3Mbl. DKOJIOTMYECKHUE IPYIIbI PACTEHUN U
JKUBOTHBIX IO OTHOIICHUIO K CBeTY. CUTHaJIbHas poJib cBeTa. DOTONEPHOAU3M.

Temmepartypa kak skojorudeckuii pakrop. JleiictBue Temmepatypsl Ha
opranu3Mbl. [I0MKUIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocTs kak skonorudeckuii paxtop. [IpucnocobneHus pacteHui k
HoJIepKaHuio BoJHoro 6ananca. Kinaccudukanus pacteHuit o OTHOLIEHUIO K BOJIE.
[Ipucnocobaenus KUBOTHBIX K MU3BMEHEHHIO BOJAHOTO PEKUMA.

Cpenpl 00MTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3/IYIIIHAS, TIOYBEHHAS,
rJ1yOMHHas MOJANOYBEHHAsA, BHyTpUOpraHusMeHHas. OU3UKo-XUMHUYECKUe
0Cc00EHHOCTH cpel 00uTaHusl opraHu3MoB. [IpucnocoGnenust OpraHu3MOB K KH3HH B
pa3HbIX cpenax.

buonornyeckue putMel. BHentnue u BHyTpeHHHE puTMbL. CyTOYHBIE U
rofuyHble pUTMBI. [IpHCcIIOCOOIEHHOCTh OPraHN3MOB K CE30HHBIM U3MEHEHUSIM
YCJIOBUM KU3HHU.

XKuznennsie popmbl oprann3MoB. [lonsTue o xxu3HeHHoU popme. Ku3zHeHHbIE
(bopMBbI pacTeHuil: 1epeBbs, KyCTapHUKH, KyCTapHUYKH, MHOTOJIETHUE TPABHI,
OJTHOJIETHHUE TpaBbl. JKU3HEHHBIE (POPMBI )KUBOTHBIX: THAPOOHUOHTHI, T€OOMOHTHI,
a’poOHoHTBL. OCOOEHHOCTH CTPOSHHS U 00pa3a )KU3HH.

buotnyeckue pakropsl. Buabl OMOTHYECKUX B3aMMOICHCTBHIM: KOHKYPECHITHS,
XHUIIHAYECTBO, CUMOMO03 U ero Gpopmsl. [1apasutusm, koonepanus, MyTyalnusm,
KOMMEHCalIM3M (KBapTUPAHTCTBO, HaxyieOHMYecTBO). HeTpoduueckue
B3aUMOJICUCTBUS (TormMueckue, popudeckue, hadbpudeckre). 3HaueHUEe OMOTHUCCKUX
B3aUMO/JICHCTBUH /JIS CYIIECTBOBAHUS OPraHU3MOB B cpezie oouTtanus. [IpuHimn
KOHKYPEHTHOT'O MCKJIIOUEHUSI.

JemMoHcTpanuu

Tabnuie! u cxembl: «IKojoruyeckue Gpakropen», «CBETOBOI CIIEKTPY,
«DKOJIOTMUYECKUE TPYIIIbI JKUBOTHBIX 110 OTHOLIEHUIO K CBETY», « TeIIOKpOBHBIE
KUBOTHBIEY, «XOJIOJHOKPOBHBIE KUBOTHBIEY, «DU3HONIOrHUECKHE afjalTallun
XKHUBOTHBIX», «Cpeibl 0OMTaHUsI OPraHu3MOBY, «bronoruueckue puTMbI,
«OKuznennsle popmbl pacTeHuil», « KuzHeHHnsle GopMbl KUBOTHBIX», « IKOCHCTEMA
HIMPOKOJIMCTBEHHOTO JIEca», « IKOCHUCTEMA XBOMHOTO Jiecay, «Llenu nutaHus»,
«XumHn4yectTBoy, «Ilapazutuzmy, «Konkypenius», «Cumomnosy, «Kommencaamsmy.



O6opynoBanue: repOapuu pacTeHUN U )KUBOTHBIX, PUCTIOCOOIEHHBIX K
BIIMSIHUIO PA3JIUYHBIX 3KOJIOTUYECKHX (PaKTOPOB, repOapuul CBETOIIOOMBBIX,
TEHEIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHUI, CBETOIIOOUBLIE, TEHEIIOOUBbIE U
TEHEBBIHOCIIMBBIE KOMHATHBIE PACTEHHSI, TepOapHH 1 KOJUIEKIIUHU TETUIONMIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOWYMBBIX PACTEHUH, Uyuena ITULl U 3Bepeil, repbapun
pacTeHui, OTHOCAIIMXCS K TUrpodutam, kcepoduram, Me3opuTam, KOMHATHBIC
pacTeHusl TaHHBIX TPYIII, KOJIJICKIIUU )KUBOTHBIX, OOMTAIOIIMX B Pa3HbIX Cpenax,
repOapuu U KOJIJIEKIIUU PACTEHUI U )KUBOTHBIX, 00JIaIal0IINX YepTaMu
MPUCIIOCOOJIEHHOCTH K CE30HHBIM U3MEHEHHSIM YCIOBUM KU3HU, repOapuu u
KOJUIEKIIUU PACTEHUH U )KUBOTHBIX PA3ITUYHBIX KUZHEHHBIX ()OPM, KOJIICKIIUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3TUYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopHas pabota «BrisiBlieHHE TPUCTTOCOOTIEHUN OPraHU3MOB K BIUSHUIO
CBETay.

JlaGopaTopHas pabota «BpisBIIeHHE TPUCTTOCOOIEHUN OPraHU3MOB K BIUSHUIO
TEMIEPATYPbI».

JlabopartopHas paboTa « AHATOMHUYECKHUE OCOOCHHOCTH PACTEHUN U3 Pa3HBIX
MECT OOUTaHUSY.

Tema 8. DKonorust BU0B U NOMYJISIIUN

DKOJOTHYECKHE XapaKTePUCTUKHU Tomysiiuu. [lomymsiiust kak Oroiorudeckas
cucrema. Poib HeOqHOPOAHOCTH Cpenbl, pu3nuecKnx 6aphepoB U 0COOEHHOCTEH
O1oJIOTHH BUIIOB B (POPMUPOBAHUH MTPOCTPAHCTBEHHON CTPYKTYPBI MOMYJISLINH.
OcHOBHbIE TIOKa3aTeNN MOMYJISILIMU: YUCIEHHOCTb, IUIOTHOCTh, BO3PACTHAS U MOJI0BAs
CTPYKTYpa, pOK1aeMOCTb, IPUPOCT, TEMIT pOCTa, CMEPTHOCTb, MUTPALIUSI.

DKojorudeckasi CTpykTypa nonysinuu. OeHKa YUCICHHOCTH MOMYJISIUH.
JluHamuka NOMyNAuny U e€ perynsiuus. buotuueckuii moTeHna: nomyJsiuy.
MopenupoBanre JUHAMUKH NOMyIsuu. KpuBbie pocTa YMCIEHHOCTH MOMYJISLUH.
KpuBbie BeDKUBaHUS. Perynsiys 4McIeHHOCTH MOMYJISIIHA: poiib (haKTOPOB,
3aBUCSILUX U HE 3aBUCAIIUX OT IJIOTHOCTH. DKOJIOTUYECKHE CTPATETuu BUAOB (T- U
K-ctparerun).

[Tonsitue 06 sKoOIOTHYECKOM HUIE BUAa. MectoobuTtanne. MHOroMepHast
Mozenb 3kosorndeckor HAmm Jx.M. Xarunncona. Pa3zMepsl 3K010rMuecKoi HAIIN.
[ToTenuuanpHas ¥ peav30BaHHAS HUIIIH.

Bun kak cucrema nomynsauuid. Apeassl BUI0B. BUIbI U UX )KU3HEHHBIE
CTpaTeruy. DKOJOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEACHUS U MUTPALIMM )KUBOTHBIX. bruomornueckre nHBa3Uu
Yy’>KEepPOJIHBIX BUIIOB.

JemMoHcTpanuu

[Toptpet: Ix. M. XaTunuHCOH.

TaOmuisl U cXeMbl: « DKOJIOTUYECKUE XapaKTEPUCTUKU MO,
«IIpocTpaHCcTBeHHAas CTPYKTypa MOMyJIsAun», «Bo3pacTHbIe MUpaMUAbI TOMYISLNAN,
«CKOpOCTBH 3acesieHUs] MOBEPXHOCTU 3eMJIH Pa3NTUYHBIMU OpraHu3MaMny, «Moienb
akonorudeckoit Humu Jx. M. XaTunHcoHay.

Ob6opynoBanue: repdapuu pacTeHUH, KOJUIEKIIUU )KUBOTHBIX.

JlabopaTtophas pabota «IIpucnoco6neHus: ceMsiH paCTeHHI K PACCEIICHUIOY.



Tema 9. Dkonorus cooO1IecTB. DKOJOTHIECKHE CUCTEMBI.

CoobmecTBa oprann3MoB. brorienos u ero cTpykrypa. CBs3u MexX1y
OopraHuzMamu B OHOIIEHO3E.

Okocucrtema kak oTkpbITast cucreMa (A. k. Tencnu). @yHKIMOHATIbHbBIE
0JIOKM OPraHU3MOB B 3KOCUCTEME: MPOTYLIEHThI, KOHCYMEHTHI, pEAYLIEHTHI.
Tpoduueckue yposuu. Tpoduueckue nenu u cetrn. AOUOTHIECKUE OJIOKH SKOCHCTEM.
[TouBb! 1 UBI B 9KOCHCcTEMax. KpyroBopoT BEIIecTB U MOTOK SHEPTHH B SKOCHUCTEME.

OcHoBHBIE TIOKa3aTeNn SKOcHcTeMbl. broMacca 1 mpoayKius. IKOIOrHuecKue
MUPaMUJIBI YUCell, OMOMacChl U YHEPTUU.

Hunamuka skocucmem. Kamacmpoguuecxue nepecmpotixu. @urykmyayuu.
HanpaBieHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKiieccuu. IlepBrudnble u
BTOPHUYHBIE CYKIIECCUU U UX TIPUUUHBI. AHTPONIOTEHHBIE BO3/ICHCTBHSI HA CYKIIECCHHU.
KiumakcHoe cooOmiectBo. bropasnooOpa3ue 1 noiaHOTa KpyroBOpoTa BEIIECTB —
OCHOBA yCTONYHMBOCTH COOOIIECTB.

[TpupoHbIe SKOCUCTEMBI. JKOCUCHEMbL 03D U peK. IKocucmemvl Mopell U
oKeanos8. IKocucmemvl myHOp, J1ecos, cmenel, nyCmulHb.

AHTpOMOTeHHbIE IKOCUCTEMBI. ATposKocrcTeMa. ATporieHo3. Paznuuns Mexay
AQHTPOIIOT€HHBIMU U MIPUPOIHBIMU YIKOCUCTEMAMHU.

Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas ¢uopa
u ¢ayna. CHHAHTPONU3aIUs TOPOJCKOH (ayHbl. bronornueckoe u X03sHCTBEHHOE
3HAYEHHUE arpo’KOCUCTEM U YPOOIKOCUCTEM.

3aKoHOMEPHOCTH (HOPMHUPOBAHKSI OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B
aKocucTteMax. Pob kackaono2o s¢ghghexma u 6u008-30upuxamopos (Kirouesolx
81008) 8 (hynKyuoHuposaruu sxocucmem. llepeHoc IHEPTUH U BEUIECTB MEKIY
CMEXHBIMH dKOCHCTEMaMH. Y CTOMYUBOCTh OPraHU3MOB, TOMYJIALUN U 9KOCUCTEM B
YCJIOBHSIX €CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3JECHCTBUM.

Mexanusmbl 6030elicmeus 3a2pA3HeHUl pa3HblX MUN08 HA CYOOP2AHUIMEHHOM,
OpP2aHUBMEHHOM, NONYAAYUOHHOM U IKOCUCIMEMHOM YPOBHSX, OCHOBbL IKOIOSULECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 8030eUcmausi. MeTo1010T1sl MOHUTOPUHTa
€CTECTBEHHBIX U aHTPOTOT€HHBIX SKOCUCTEM.

JemMoHCcTpannu

[Toptper: A. JIx. Tencnu.

Tabmuis! u cxeMbl: «CTpyKTypa OHMOIIeHO3ay», « DKOCHUCTEMA
HIMPOKOJIUCTBEHHOTO JIecay, « IKOCHUCTEMA XBOMHOTO Jiecay, « DyHKIIMOHAIbHbBIE
TPYIIIBI OPraHU3MOB B 3KocHcTeEME», «KpyroBopoT BelecTB B 3KocucTemey, «llenu
nuTaHus (MacTOMIIHAS, NIeTPUTHAS)», « DKOJIOTHUECKasi TUpaMHIa YUCe,
«IKOJOoTHYeCcKasi MUpaMuia OMoMacchly, « IKOJOTUYECKAst MUPAMUJIA SHEPTUNY,
«ObpazoBanue 6om0tay, «IlepBuunas cykmeccus», «BoccranoBinenue neca mocie
rnoxapay, « JKOCHUCTEMA 03epa», «ArporeH03», «KpyroBopoT BEIIECTB U MOTOK
SHEPTUH B arpoueHosey, «lIpumepsl ypooskocucTem.

O6opynoBanue: repOapuy pacTeHUM, KOJJIEKIIUN HACEKOMBIX, Uydela NTHII U
3Bepel, repbapuu KyJIbTypHBIX U TUKOPACTYIIUX PACTECHHH, aKBapUyM KaK MOJIETh
9KOCUCTEMBI.

[IpakTuueckas pabora «/3yueHue u onvcanne ypo0o3KOCUCTEMBI.



JlabopartopHas padota «3ydenne pasHo0Opa3us MEIKUX MOYBEHHBIX
YWICHUCTOHOTHUX B Pa3HBIX 3KOCHUCTEMAX.

DKcKypcust «IKCKypcHs B TUITUYHBIN OMOTEOIIeHO3 (B 1yOpaBy, Oepe3HsIK,
€JIbHUK, Ha CyXOJOJIbHBIN WM MIOWMEHHBIHN JIYT, 03€p0, O0JI0TO)».

DKCKypcHs « IKCKYpCUSI B arpO’KOCUCTEMY (Ha I0JI€ UM B TEIUTMYHOE
XO035UCTBO)».

Tema 10. buocdepa — rinobanbHas s3KocucTeMa

buocdepa — obmennanerapHas 000n04ka 3eMIIH, TIe CYIIECTBYET WIH
CylllecTBOBaJa *H13Hb. PazBuTue npeacrapnenuit o 6mochepe B Tpynax 2. 3rocca.
Yuenne B. U. Bepranckoro o 6uochepe. Obnactu 6mochepst u e€ coctas. XKupoe
BEIIECTBO OHOChephl U ero QyHKIHH.

3aKOHOMEPHOCTH CyliecTBOBaHMs Orocdeprl. OcodeHHOCTH Orocdepsl Kak
rJ100anpHOM 3KocucTeMbl. JlnHamuueckoe paBHOBecHe B Onochepe. KpyroBopotst
BEIIECTB U OMOreOXMMHUYECKHE LIUKIIbI (YTIepoaa, a30Ta). PUTMUYHOCTD SIBIEHUN B
ouocdepe.

3oHanbHOCTH Ouocdepsl. [TousTue o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHAPA,
XBOMHBIE Jleca, CMEIIaHHbIE U IIUPOKOJINCTBEHHBIE JIeca, CTEIH, CAaBaHHbI, ITYCThIHU,
TPONHMYECKHE JIeca, BBICOKOTOPhsl. KIMMar, pacTUTENbHBINA U )KUBOTHBIH MUpP OMOMOB
CyIIN.

CrpykTrypa u QyHKIUS KUBBIX CUCTEM, OLIEHKA UX PECYpPCHOTO MOTEHIIHAja U
OourocqepHbIX QyHKITHIA.

JeMmoHcTpanmun

[Toptpetsr: B. 1. Bepraackuii, J. 3rocc.

Tabmuis! u cxeMmsl: «I'eocdepsr 3emmn», «KpyroBopoT azora B mpupoie»,
«Kpyrosopot yrieposa B mpupojie», «KpyroBopot Kuciopoaa B IpUpoae»,
«KpyroBopoT Bozibl B mpupoie», «OCHOBHbIE OMOMBI cyny», « KimnMaTuueckue nosica
3emum», « Tynapay, «Taitra», «Cmemannsiid gecy, « LInpoKonMCTBEHHBIH Jiecy,
«Crenby, «CaBanHay, «IlycTeiasay, « Tponnyeckuii ec.

O6opyaoBanue: repoapun pacTeHU pa3HbIX OMOMOB, KOJUICKIIUHN )KUBOTHBIX.

Tema 11. YenoBek u okpyxaromias cpeaa

DKOJIOTMYECKHE KPU3HUCHI U UX NPUYUHBL. Bo3aelicTBue yemoBeka Ha
ouocdepy. 3arpsi3HeHHe BO3IYIIHOM cpeapl. OXpaHa Bo3ayXa. 3arpsa3HeHHE BOJHOU
cpensl. OxpaHa BOJHBIX pecypcoB. Pazpymienue noussl. OXpaHa MOYBEHHBIX
pecypcoB. I3MeHeHune kinmara.

AHTpPOIIOTEHHOE BO3/ICHCTBUE HA PACTUTEIBHBIN U )KUBOTHBIN Mup. OxpaHa
PaCTUTEIBHOTO U KUBOTHOTO MHUpa. OCHOBHbIE PUHIUIIBI OXPAaHbI TPUPOIBL.
Kpacusbie kauru. Oco6o oxpansiemble npupousie Tepputopun (OOIIT).
Boranuueckue caapl 1 300J0THUECKHUE MTAPKH.

OcHOBHbIE IPUHIUIIBI YCTOWYUBOTO PA3BUTHUS YEJIOBEUECTBA U MPUPO/IBL.
PanmonansHoe MPUPOAOIIOIBE30BaHNE U COXpaHEHUE OUOIOTMYECKOTO pa3HOoOpa3us
3emiu. OO1IHe 3aKOHOMEPHOCTH TI100AIBHBIX SKOJIOTHYECKUX KPU3UCOB.
Oco0eHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSATHBIE TIOCIIECTBHUS.

Pa3BuTHe METO10B MOHUTOPHHIA PAa3BUTHS ONACHBIX TEXHOI'€HHBIX ITPOLIECCOB.
Cucmemnbie ucciedosanus nepexoda K pecypcocoepezaioweii u



KOHKYPEHmMOCnocoOHotl snepeemuke. buonosuueckoe pasnoobpasue u b6uopecypcawi.
Hayuonanvnule unghopmayuonnwvle cucmemol, obecnevugaroujue 00Cmyn K
uHgopMayuu no cOCMOAHUIO OMOENbHBIX 8U008 U IKocucmem. OcHobl
IKOpeaduIUmMayu SKoCUcmem u cnocobos bopvbobL ¢ HUONOBPEIHCOCHUIMU.
Pexoncmpykyus Mopckux u HazeMHbIX 9KOCUCTIEM.
JeMmoHcTpanmmn
Tabmuibl U cxembl: «3arpsi3HeHne atMochepbl», «3arps3HeHne TUaApPochepb»,
«3arpsi3HeHue mouBby, «IlapHukoBsIil 3hdexT», «Ocobo oxpaHseMble TPUPOTHbIC
TEPPUTOPUN», «MOJeNn YIPaBIsIeMOro MUPAy.
ObopynoBanue: ¢pororpaduu oxXpaHseMbIX pacTeHHI U )KUBOTHBIX KpacHol KHUTH
Poccuiickoit ®enepanuu, KpacHoil kHUTH pernoxa.



ITNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEI 110
BbNOJIOTMN HA YPOBHE CPE/ITHEI'O OBIIET'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3VIJIbTATHI

@I'0OC COO ycranaBiauBaeT TpeOOBaHHA K pe3yIbTaTaM OCBOCHUS
00y4JarIUMHUCS TIPOTPaMM CPEHET0 00IIero 00pa3oBaHus: JIUIYHOCTHBIE,
MeTarpeJMETHBIC U TTPEAMETHBIC.

B cTpykType TUYHOCTHBIX pe3yJIbTaTOB OCBOCHUS TPOTrPAMMBI 110 OMOJIOTUH
BbIJICTICHBI CJIEYIOIINE COCTABIISIONINE: OCO3HAHUE 00YUYaIOUTUMUCS POCCUICKON
IPAXKIAHCKOW HIEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOMPEIENCHUIO, HaIuyue MOmueayuy K 00y4eHII0 OUOJIOTHH, YeleHanpasieHHoe
passumue BHYTPEHHUX yOeKICHUN JTMYHOCTH HA OCHOBE KITFOUEBBIX IEHHOCTEH U
UCTOPUYECKHUX TPAJUIUIA Pa3BUTH OMOJIOTHYECKOTO 3HAHHS, 20MOBHOCHb U
€cnocobHoCcmb00yJaroIUXCs PYKOBOJICTBOBATHCS B CBOCH ESTEIBHOCTH IEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMH, MIPUCYIIIUMH CHCTEME OMOJIOTHIECKOTO 00pa3oBaHus,
Hanuyue npagoCco3HAHUs YKOJIOTUYECKON KyIbTYPbl, CHOCOOHOCMU CMABUNb UENH U
CTPOUTD KU3HECHHBIEC IIJIAHBI.

JIn4HOCTHBIE pe3ybTaThl OCBOEHHS MPOTrpaMMbl MO0 OMOJIOTUU JAOCTUTAIOTCS B
eAMHCTBE Y4eOHOM W BOCHHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBUU C
TPaAULIMOHHBIMA POCCUICKUMH COLIMOKYJIBTYPHBIMU, UCTOPUYECKHUMHU U JTyXOBHO-
HPABCTBEHHBIMU 1I€HHOCTSIMH, TMPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOpMaMu
MOBEICHUS M CIOCOOCTBYIOT TIpOIlECCaM CaMOIIO3HAHUsS, CaMOBOCIIMTAHUS W
CaMOPAa3BUTHUS, PA3BUTHS BHYTPEHHEHW MO3UIIMN JIUYHOCTH, TATPUOTU3MA U YBAKEHUS
K 3aKOHY U TPABOIOPSAKY, YEJTOBEKY TPyJa M CTaplieMy IMOKOJICHHUIO, B3aUMHOTO
yBaKEHHS, OEPEeKHOTO OTHOIIEHUS K KyJIbTypHOMY HACIEIUI0 M TPAAUIUIM
MHOTOHalMoHalbHOrO Hapona Poccuiickoit denepanuu, Tpuposie U OKPYk aKOIICH
cpene.

JInuHOCTHBIE Pe3yNbTaThl OCBOEHUS Y4eOHOTro mpeaMera « buonorusn HomKHBI
OTpakaTb TOTOBHOCTh W  CHOCOOHOCTh  OOYyYalolUXCs  PYKOBOJCTBOBATHCS
c(OpMUPOBAHHON BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OPUCHTAllMi,  TO3UTUBHBIX  BHYTPEHHUX  YOEXKICHHUH,  COOTBETCTBYIOIINX
TPAIUIIUOHHBIM TICHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIUPCHHUE IKU3HEHHOTO
ONbITa U OIbITA JEATEIBHOCTH B IPOILECCE PEAM3aLMU OCHOBHBIX HANPAaBICHUN
BOCITUTATEIbHOU 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

l)rpask1aHCKOTO BOCIUTAHMSI:

c(OPMHUPOBAHHOCTh TPAXKAAHCKOW MO3UIMHU O0YYaIOIIEerocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIICKOTO OOIIIECTBa;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH, YBa)KEHUE 3aKOHA
Y TIPaBOTIOPSIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOW ACSITETLHOCTH TPHU CO3TAHUU yUICOHBIX
IPOEKTOB, pEIIeHWH Yy4eOHbIX M  [O3HABaTENIbHBIX  3ajla4, BBIOJHEHUU
OHMOJIOTMYECKHUX IKCIIEPUMEHTOB;



CIIOCOOHOCTH OMPEENATh COOCTBEHHYIO TMO3HIIMIO [0 OTHOIICHUIO K SIBJICHUSM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHE YyUYUTHIBATh B CBOHMX JIEHCTBUSX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBHSI JIIOJCH C Pa3sHBIMU YOCKICHHUSIMH, KYJIbTYPHBIMU IIEHHOCTSMH W
COIMAJIBHBIM TOJI0KEHUEM;

FOTOBHOCTh K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOTO BBIIOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIICIOBATEIBLCKHUX 3a/1a4, YBAKUTEIBHOTO OTHOIIICHUS
K MHEHHIO OIMOHEHTOB MpH OOCYXKIEHUH CIHOPHBIX BOMPOCOB OHMOJIOTMYECKOTO
COJIepKaHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JAEATEIBHOCTH;

2) maTpuOTHUYECKOTO BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUICKON TPaKJAHCKOW HIESHTUYHOCTH, MATPUOTH3MA,
YBaXXEHUS K CBOEMY HapoJy, UyBCTBAa OTBETCTBEHHOCTH mepel PoauHoil, ropaoctu 3a
CBOM Kpail, cBor0 PoauHy, CBOH S3bIK M KYyJbTYpy, HpPOILIOE M HACTOSIIEE
MHOTI'OHAIIMOHAJIBHOTO Hapoja Poceun;

LEHHOCTHOE OTHOILIEHHUE K MPUPOJHOMY HACIEOUIO U NMaMATHHUKAM HPUPOIBI,
JOCTHKEHHSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTh OIIGHHMBATh BKJIAJ] POCCHUHCKUX YYEHBIX B CTAHOBJICHHE W
pa3BUTHE OMOJOTUH, TOHUMAHUS 3HAYCHUS OMOJIOTUY B MO3HAHUU 3aKOHOB TPUPO/IBI,
B YKM3HH YE€JIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaeiiHas yOeXIE€HHOCTh, TOTOBHOCTh K CHYXeHHMI0O M 3amurte OTeuecTsa,
OTBETCTBEHHOCTH 32 €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

OCO3HaHHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HApOAa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHMUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAallMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSICh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOUM POIUTENISIM, CO3JAaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO MPUHSATHUS LIEHHOCTEH CEMEUHOW KWU3HU B COOTBETCTBUM C TPAAUIUIMHU
HaponoB Poccuu;

4) 5cTeTUYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIIOUasi ICTETUKY ObITa, HAyYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIMIECTBEHHBIX OTHOIICHUH;

MOHUMAaHUE SMOIIMOHAIILHOTO BO3/ICUCTBUS )KMBOM MPUPOIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQKEHUIO B Pa3HBIX BHJAaX HCKYCCTBA, CTPEMJICHHE
MPOSIBJISITH KAYECTBA TBOPUECKOU JIMYHOCTH;

5) d¢wusmueckoro BocNUTaHUS, (OPMHUPOBAHMUS KYJIBTYphl 3J0POBBI U
ASMOITMOHAIBHOTO OJIar OOy YHSI:

MOHMMaHWE U peaju3aius 310poBOro U 0e30macHoro odpasa *KHU3HU (310pOBOE
NUTaHHUEe, COOIO/IEHNEe TUTHEHUYECKUX MPAaBHII U HOPM, COAIaHCHPOBAHHBIN PeXUM
3aHATUA W OTABIXa, peryisipHas (Qu3uyeckas aKTUBHOCTB), OEpPEkKHOrO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (HU3UYECKOMY U
TICUXUYECKOMY 3/I0POBBIO;



NOHUMaHWE [IEHHOCTH IMpPaBUJI HWHAMBUIYAIbHOTO U  KOJUJICKTUBHOIO
0€30MacHOTO MOBEACHUS B CUTYalUIX, YTPOXKAIOLINX 3A0POBBIO U KU3HU JIIOJICH;

OCO3HAHME TMOCIEACTBUI M HEMPUSATHS BPEIHBIX TNPHUBBIYEK (YHOTpeOIeHUs
QJIKOTO0JI51, HAPKOTUKOB, KypeHus);

6) TpyZIOBOTO BOCITUTAHUSI:

TOTOBHOCTb K TPYAY, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10JI00HE;

TOTOBHOCTh K AaKTHBHOM JI€ATEJBHOCTH TEXHOJIOTMYECKOM U COIMalbHOM
HalpaBJIEHHOCTH, CIIOCOOHOCTh HMHHUIMHPOBAThH, IUIAHUPOBATb M CAMOCTOSTEIHHO
BBINOJIHATH TAKyI0 1€ATEIIbHOCTD;

UHTEpEC K pPazIuuHbIM chepaM MpohecCHOHATBbHOU esITeIbHOCTH, YMEHHUE
COBepILIAaTh OCO3HAHHBIN BHIOOP OyTyIel mpodeccun u peain30BbIBaTE COOCTBEHHBIE
YKU3HEHHbIE TUIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHUIO U CaMOOOpPa30BaHHUIO Ha
MPOTSKEHUH BCEU KU3HU;

7) SKOJIOTUYECKOTO BOCTIUTAHUS

9KOJIOTUYECKH 11e7IeCO00pa3HOe OTHOIIEHHE K MPUPOJIE KaK UCTOYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHHUS;

NOBBIIIEHHE YPOBHS OKOJOTHYECKOW KYJIbTYpbl: HPUOOpETEHHE OIbITa
IUTAHWPOBAHUSA MOCTYNIKOB M OLIEHKHU MX BO3MOXKHBIX MOCJIEICTBUM Ul OKPY KAIOLIEH
Cpelibl;

OCO3HaHME TJIO0AIBHOTO XapakTepa JKOJOTHUYECKHX MNpodjIeM M MmyTed Hx
peleHus;

CIIOCOOHOCTH MCIOJIB30BaTh MPUOOpEeTaeMble NMPU U3yUYEHUU OMOJIOTHH 3HAHMS
U yMEHUs TP  pelIeHMH  mpoOsieM, CBA3aHHBIX C  palMOHAJIbHBIM
IPUPOAONOIB30BAHNEM (COOIIIOICHHUE MTPABHJI MTOBEJICHHSI B IPUPOJIE, HANIPABICHHBIX
Ha COXpaHEHHE PaBHOBECHs B SKOCHCTEMAX, OXpaHy BHIOB, SKOCUCTEM, OHMOChEpHI);

AKTUBHOE HENPUATUE ACUCTBUH, MPUHOCAIIMX BPEA OKPY’KAIOLIEH IMPUPOIHON
cpele, yMEHHE IPOTHO3UPOBATh HEONArONPHUSATHBIE SKOJOTMYECKHE TOCIEICTBUS
IIPEANPUHAMAEMBIX ACUCTBUI U IIPENOTBpALIaTh UX;

HaJIM4YMe Pa3BUTOrO SKOJIOTMYECKOTO MBIIUIEHHS], 3KOJIOTMYECKON KyJIbTYpHI,
OTIbITa JIEATEIHHOCTH IKOJIOTUYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBAThHCS
UMM B [TO3HABATEIbHOM, KOMMYHUKAaTUBHON M COLIMAIILHOM MPAKTHUKE, TOTOBHOCTH K
YUYacCTHIO B IPAKTUYECKOH I€ATEIbHOCTH 3KOJIOIHYECKON HANPaBIEHHOCTH;

8) LIEHHOCTH HAYYHOI'O [TO3HAHUS:

c(OPMHPOBAHHOCTE  MHUPOBO33PEHUS,, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHSl HAYKH M OOIIECTBEHHOW IPAKTHKH, OCHOBAaHHOTO Ha JHAjOre
KYJIBTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILEHCTBOBAHUE SA3BIKOBOM M UHUTATENBCKOM KyJIbTYpbl Kak CpeACTBa
B3aMMOJEHCTBUS MEXKIY JTIOAbMH U MTO3HAHUS MHPA;

NOHUMaHKe crenn(UKU OUOJIOTUH KaK HayKH, OCO3HAHMs €€ poJiu B
(OpMHPOBAHNY PALIIOHAIEHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU [IEIOCTHOTO
NpeACTaBICHUs 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPUPO/IbI, YEIOBEKA U
o011ecTBa, B MO3HAHUHU MPUPOIHBIX 3aKOHOMEPHOCTEH U PELIEHUH MpodieM
COXpPaHEHHUs IPUPOJIHOTO PABHOBECHUS;



yOS)KIEHHOCTH B 3HAYMMOCTH OMOJIOTHH JUII COBPEMEHHOW IIMBHITH3AIINH:
o0ecrieyeHns HOBOTO YPOBHS Pa3BUTHUSI METUIIMHBI, CO3/IaHHE MEPCIIEKTUBHBIX
OMOTEXHOJIOT UM, CTIOCOOHBIX PelIaTh PeCypcHbIE MPOOIEMbl Pa3BUTHS YEJIOBEUECTBA,
TIOMCKA IyTeH BBIX0/1a M3 TII00ATBHBIX HKOJOTHYECKUX MPOOIeM U 00ecTIeYeHUs
nepexo/ia K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATBHOMY HCIIOJIb30BAHHIO TPHUPOTHBIX
pecypcoB 1 (HOPMHUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HH;

3aWHTEPECOBAHHOCTH B IMOJIYYEHUH OMOJIOTHUYSCKIX 3HAHHHA B TEISAX
HOBBILIEHUS 00IIEH KYJIbTYpBhl, €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, KaK COCTaBHOM
9acTH (QyHKIMOHAIBHOM IPaMOTHOCTH 00ydaromuxcsi, GopMupyemMoi mpu n3y4eHun
Ouooruu;

NOHUMAaHKE CYIIHOCTH METOAOB MO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HMCITOJB30BATh MOyYaeMble 3HAHUS JJIsl aHAIN3a U OOBICHEHHS
SIBIICHHI OKPY>KAIOLIET0 MUPA U MPOUCXOAAIINX B HEM U3MEHEHUH, YMEHHE JeTaTh
000CHOBaHHBIE 3aKTIOYECHHUS] HA OCHOBE HAYYHBIX (PAKTOB U MMEIOIIMXCS TAaHHBIX C
ENTBIO TTOTYYCHHUS JJOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CAMOCTOSITEIBHO UCTIONIB30BAaTh OMOTIOTHYECKUE 3HAHUS IS
penreHust mpoOIeM B peabHbIX KU3HEHHBIX CHTYaIHIX;

OCO3HAHME IIEHHOCTU HAYYHOH NesTeIbHOCTH, TOTOBHOCTh OCYIIECTBISATh
HPOEKTHYIO M UCCIIE0BATENILCKYIO IeATEbHOCTh HHUBUIYaJIbHO U B TPYTIIIE;

TOTOBHOCTB M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U
camM000pa30BaHMIO, K AKTUBHOMY TTOJIYYE€HUIO HOBBIX 3HAHUN IO OMOJIOTHH B
COOTBETCTBHUH C )KU3HEHHBIMH NTOTPEOHOCTSAMM.

METAIIPEJIMETHBIE PE3VJIbTATDI

MertanpeameTHble pe3yabTaThl OCBOEHUS yueOHOTO npeameTa «bruonorus»
BKJIIOYAIOT: 3HaYMMBbIe 1J11 (GOPMUPOBAHMSI MUPOBO33PEHUS 00YUArOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEKIPEAMETHbIE) OOLIEHAYYHbIEe TOHATHS, OTPAXKAIOLIHE
IEJIOCTHOCTh HAYYHOM KapTUHBI MUPA U CTICHU(PHUKY METOI0B O3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIEeCTBO, SHEPIus, IBJICHHE, ITPOLECC,
cucTeMa, HayuHbIH (aKT, MPUHIHIL, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOpHS,
ucclie/JOBaHKe, HAOJI0/IeHUE, U3MEPEHNUE, SKCIIEPUMEHT U IPYTHe); YHUBEPCaTbHbIE
yueOHbIe JeiicTBUsI (IT03HABATEIbHbIE, KOMMYHUKATUBHBIC, PETYJIATUBHBIC),
obecneunBaromue GopmMupoBanue GPyHKINOHATEHON IPAMOTHOCTH U COIUATBHOMN
KOMIETEHIIMH 00YyYaroIIUXCsl; CIOCOOHOCTh 00YYArOIIMXCS UCTIOJIb30BaTh OCBOCHHbBIE
MEXIUCLIUIUIMHAPHBIE, MUPOBO33pEHUYECKUE 3HAHUS U YHUBEpCAJIbHbIE yueOHbIe
JENCTBYS B IO3HABATEIBLHON U COLIMATIBHON MTPAKTHKE.

B pesynbrare u3ydeHus OMOJIIOTUU HAa YPOBHE CPEAHEr0 00IIero o0pazoBaHus y
oOyuaromerocst OyayT c)opMHUpOBaHbI MTO3HABATEIbHBIE YHUBEPCAIbHBIC yueOHBIC
NeCTBYSI, KOMMYHUKAaTUBHBIE YHUBEPCaJIbHbIE yueOHbIE AEUCTBUSA, PETYIATUBHBIC
yHHUBEpcaIbHbIe yueOHbIE I1eUCTBUS, COBMECTHAs JESITEIbHOCTb.

MertanpeameTHble pe3yIbTaThl OCBOSHHS MPOTPaMMbl CPETHETO OOIIETO
00pa30BaHMsI TOJKHBI OTPAXKATh:

OBageHne yHUBEPCaIbHBIMH yU€OHBIMH TO3HABATEIbHBIMU ACUCTBUSIMHU:



1)6a30BbIe JJOTHYECKUE ICHCTBHUS:

CaMOCTOSITENILHO (OPMYITUPOBATEH U AKTYaITH3UPOBATEH IPOOIIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCTIOJB30BaTh NIPU OCBOCHUH 3HAHUH TPUEMBI JIOTUIECKOTO MBIIIIIICHHS
(aHanu3a, cMHTE3a, CPAaBHEHMS, KITaCCU(PUKAIIH, 0000IIEHUS ), PACKPBIBATH CMBICI
OMOJIOTMYECKHUX TOHATUH (BBIICIIATH X XapaKTepHbIC MPU3HAKU, YCTaHABIMBATh
CBSI3M C JPYTHMH TTOHITHSIMH);

OTIPEIEIIATH 1SN IeATSILHOCTH, 3a1aBasi MapaMeTpbl U KPUTEPHH UX
JIOCTHKCHHSI, COOTHOCHTD PE3yJIbTAThI ACATCILHOCTH C TIOCTABJICHHBIMU IICIISIMU;

UCTIONB30BaTh OMOJIOTHYECKUE TTOHITHS TSt 00bsCHEHUS (DaKTOB U SIBJICHUN
YKUBOU MPUPOIBL;

CTPOUTH JIOTUIECKUE PACCYKICHHS (MHIYKTHBHBIC, IS TyKTHBHBIC, TIO
AQHAJIOTHH ), BBISBIIATH 3aKOHOMEPHOCTH U IPOTHBOPEYHS B PACCMATPUBAEMBIX
SIBJICHUSTX, (DOPMYJTHPOBATH BHIBOBI U 3aKITIOUCHHS,

MIPUMEHSITh CXEMHO-MOJICIIBHBIC CPEJICTBA JIJIS TIPEJICTABICHUS CYIIECTBEHHBIX
CBsI3€H M OTHOILICHHUH B U3y4aeMbIX OMOJIOTHYECKHX 00BEKTAX, & TAKKE
IIPOTUBOPEUYMIA PA3HOTO POJIA, BBISIBJICHHBIX B PA3IMYHBIX HHPOPMAITHOHHBIX
HMCTOYHUKAX;

pa3pabaThIBaTh IJIAH PEIICHHUS MPOOIEMBbI C YIETOM aHAIN3a UMEIOLUXCS
MaTepUaTbHBIX H HEMaTePHUAIbHBIX PECYpPCOB;

BHOCHTH KOPPEKTHUBBI B JCSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3yIHTATOB
IEJISIM, OIICHUBATh PUCKH TIOCIICICTBUN JCSITEILHOCTH;

KOOPJMHUPOBATH U BBIITOJHATE PA0OTY B YCIOBHSIX PEATbHOTO, BUPTYATHLHOTO
Y KOMOMHHUPOBAaHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHHUE MPH PEIICHUN KU3HEHHBIX TPOOJIEM.

2)0a30BbIC HCCIICIOBATEIIBCKUE ICHCTBHUS:

BJIQ/ICTh HABBIKAMU Y4EOHO-HCCIEA0BATENHCKON U IPOSKTHOM JIEATEIBHOCTH,
HaBBIKAMU pa3perieHus MpooieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY TTOWCKY METOJIOB PEIICHHS MPAKTUICCKUX 3a/1a4, IPUMCHECHHIO
Pa3IMYHBIX METOJIOB TIO3HAHUS;

WCIIOJIb30BATh PA3IMYHBIC BUIIBI JCATCIHHOCTH IO ITOTYICHHIO HOBOTO 3HAHUS,
€r0 MHTEPIIpeTaIiH, TPeoOPa30BaHUI0 M MPUMEHEHHIO B YUCOHBIX CHUTYaIUsAX, B TOM
YHUCIIC TIPH CO3JaHUH YYCOHBIX M COITHAIBHBIX MTPOEKTOB;

dbopMUPOBATH HAYYHBIN TUT MBIIIUICHUS, BIAJIETh HAYYHON TEPMUHOJIOTHEH,
KJIFOUCBBIMH IIOHITUSIMH U METOJAMHU,

CTaBHUTH M (POPMYIIMPOBATH COOCTBEHHBIE 33/]a4l B 00pa30BaTeIbHOM
NESTEIEHOCTH U KU3HECHHBIX CHTYAIHSIX;

BBISIBJISITh IPUYUHHO-CJICJICTBEHHBIC CBS3W U aKTYaJIM3UPOBaTh 33J1a4y,
BBIJIBUTATh TUITOTE3Y €€ pPelICHUs, HAXOIUTh apTYMEHTBI JUTS TOKa3aTeIbCTBA CBOMX
YTBEPKICHHI, 33/1aBaTh TTApaMETPbl M KPUTCPUH PEILICHHS,

AQHAJIM3MPOBATh MOJTYYCHHBIC B XOJI€ PCIICHUS 33]1a4d PEe3yJIbTaThl, KDUTHYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSX;

JaBaTh OLIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATh MIPUOOPETEHHBIN OIIBIT;



OCYILECTBIIATH LI€JICHAIIPABICHHBIH MOMCK NMEPEHOCca CPEICTB U CIIOCOO0B
JeicTBUS B MPO(heCCHOHABHYIO CpeLy;

YMETh IEPEHOCUTDh 3HAHUS B MI03HABATEIbHYIO U MIPAKTUYECKYIO 0071aCcTH
KHU3HENIEATEITLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTe;

BBIJIBUTaTh HOBBIE UJEH, NIpEeIaraTb OpUrHHAIbHbIE TOJXOAbI U PEIICHHUS,
CTaBHUTH TPOOJIEMBI U 33J[a9H, OITyCKAIOIINE alTbTePHATUBHBIC PEIICHHUSI.

3) pabota ¢ undopmarueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX HHPOpMALHUHU (TEKCTe y4eOHOTro
nocoOusi, HayYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOrMYECKHX CIIOBApSAX U
CIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHbBIX, B IHTepHeTEe), aHaIM3UpOBAaTh
UH(POPMALIMIO PA3TUYHBIX BUIOB U (HOPM MPEICTABICHUS, KPUTHUECKH OIICHUBATH €€
JIOCTOBEPHOCTH U HETIPOTUBOPEUNBOCTB;

(opMyIMpOBaTh 3aIPOCHl U IPUMEHSTH PA3JINYHbIE METObI IIPU MOUCKE U
oTOope Ouonorndeckoit mHGOpPMAIH, HEOOXOTUMOM JJIsI BHITTOJTHEHHS YUeOHBIX
3ajay;

npruoOpeTaTh ONBIT UCIOIb30BaHNUS HHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHi{, COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIB30BAHUS PA3THUHBIX
HIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BEIOMPATH ONTHMAIBHYIO ()OPMY TPEICTABICHHUS
Ouosornueckoit napopmaryu (cxemsl, rpaduku, AUArpaMMbl, TAOIHUIIBI, PUCYHKH U
Jpyroe);

WCTIOJIh30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEJICTBA MTPH padoTe C
O6uosiornueckoil nHpopmalyen: IPUMEHITh XMMUYECKHUe, GU3NUECKUE U
MaTeMaTHYeCKUe 3HaKH U CUMBOJIbI, (popMyIibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPeoOpa30BhIBaTh 3HAKOBO-CUMBOJIMUECKUE CPEICTBA HATIISAHOCTH;

BJIaJICTh HAaBBIKAMU PACIIO3HABAHUS M 3alIUTHI MH(OpPMAIIH,
MH(POPMAIIMOHHON 0€3011aCHOCTU JTMYHOCTH.

OgnageHne yHUBEpCaTbHBIMA KOMMYHUKATHBHBIMH JICHCTBUSIMHU:

1)o6menue:

OCYIIECTBIISITh KOMMYHHKAIIUU BO BCeX cepax KU3HH, aKTUBHO y4aCTBOBAThH B
JIMaJIore WM JUCKYCCHHM IO CYIIECTBY 00CYXk1aeMoii TeMbl (YMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KJICHHUS OTHOCUTEIIBHO BBITIOJHEHUS MpeaIaraeMoin
3aJ]auu, YUYUTHIBATH UHTEPECHI U COTTIACOBAHHOCTH MO3UIUH IPYTUX YYaCTHUKOB
JIajiora WiM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJIbHBIE CPEACTBA OOIICHUS, TOHUMATh 3HAYCHHE
COLIMAIIBHBIX 3HAKOB, PEANOCHUIOK BO3SHUKHOBEHUS KOH()JIMKTHBIX CUTyalluid, yMETh
CMAr4aTh KOH(IJIUKTHI U BECTU MIEPETOBOPHI;

BJIAJIETh PA3IMIHBIMH CIIOCOOAMU OOIIECHHS U B3aUMOJICHCTBUS, IIOHIMATh
HaMepeHHUs JPYyTuX JI0/IeH, MPOsBIATh YBAKUTEIbHOE OTHOLIEHNE K COOECEHUKY U B
KOPPEKTHOH popme hopMyIMpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTHYHO U3JaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMECTHAsI 1€ATENbHOCTb:



IOHMMAThb U UCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW U MHANBUIYaJILHON
paboThI PH pereHNH OHOIOTUYECKOH MPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
NPUMEHEHHUs TPYIIOBHIX (HOPM B3aUMOCHCTBUS MPH peIIeHUH yueOHOH 3a1auu;

BbIOMpATh TEMAaTUKY M METO/Ibl COBMECTHBIX JEUCTBUMN C YUETOM OOLINX
MHTEPECOB U BO3MOKHOCTEH KaXKJI0I0 WICHA KOJIJIEKTHBA;

IIPUHAMATh LEJIH COBMECTHOM AEATEIbHOCTH, OPTaHU30BbIBATh U
KOOPJIMHUPOBATH ACHUCTBHS MO €€ JOCTHKEHHUIO: COCTABIIATh IUIaH AEHCTBHIA,
pacIpenensiaTs pojid ¢ yu€TOM MHEHUH Y4aCTHUKOB, 0OCYKAaTh pPe3yJIbTaThl
COBMECTHOI paboThI;

OLIEHMBATh KAY€CTBO CBOETO BKJIAJa U KAXKJIOTO YYACTHUKA KOMaH/bI B OOIINI
pe3yabTaT no pa3paboTaHHBIM KPUTEPHIM;

IpeaIaraTb HOBBIE IIPOEKTHI, OLIEHUBATH UJIEH C ITO3ULIMA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYLIECTBIIATh NO3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3JIUYHBIX
CUTYalUsX, IPOSBIIATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OBnazneHne yHUBEPCAIbHBIMU PETYIATUBHBIMU JEHCTBUAMMU:

1 )camoopranu3zanusi:

UCIIOJIb30BaTh OMOJIOTHUECKUE 3HAHUS JJIS BBISIBJICHUS POOJIEM U MX peIIeHUs
B )KM3HEHHBIX U YYEOHBIX CUTYyalUsX;

BbIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH 11eJIEBbIE U CMBICIIOBBIE
YCTaHOBKH B CBOMX JEHCTBUAX M IOCTYIIKAaX 110 OTHOLIEHUIO K KMBOU NPUPOJE,
CBOEMY 3[I0POBBIO U 3[J0POBBIO OKPYKAIOILHUX;

CaMOCTOSTENIBHO OCYILECTBIIATh [TO3HABATENIBHYIO I€ATEIbHOCTD, BBISBIATh
npo0JIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4M B 00pa30BaTeIbHON
JEATEIIBHOCTH U KU3HEHHBIX CUTYalMsIX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PEIICHUs MPOOJIEMBI C YIETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BOZMOXKHOCTEH U MPEOYTEeHU;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

pacmupsaTh paMKH y4eOHOro NMpeAMETa Ha OCHOBE JIMYHBIX NPEANOUTEHUI;

Jies1aTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBATh (POPMHUPOBAHUIO U MTPOSBICHUIO MIUPOKOH 3pYAULINU B Pa3HBIX
00J1aCTsX 3HAHHH, TOCTOSHHO IMOBBIIIATH CBON 00pa30BaTEIbHBIN U KyJIbTYpPHBII
YPOBEHb.

2)CaMOKOHTPOJIb!

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B I€ATEILHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LEIISAM;

BJIa/IETh HAaBbIKAMH MO3HABATEIbHON peIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX
JENUCTBUM U MBICIUTENBHBIX ITPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMM, NCIIOJIb30BaTh
npuémsl peaeKCun i OLEHKU CUTYalllHu, BBIOOpa BEPHOTO PELLICHMS;

YMETb OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX
CHUKECHUIO;



NPUHUMATh MOTUBBI U apIyMEHThI IPYTUX IIPH aHAJIN3€ PE3yJIbTaTOB
NESTENHOCTH;

3)npunsTHe ceds U APYrHux:

IPUHUMATh ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA;

IPUHUMATh MOTHUBBI M ApIYMEHTBI APYTUX MPU aHAJIN3€E PE3YJIbTAaTOB
NeSITeNbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIHUOKU;

pa3BUBaTh CIOCOOHOCTh MOHMMATh MUP C MO3ULMU APYTOro YEJIOBEKa.

I[MTPEJIMETHBIE PE3VJIbTATBI

[IpenmeTHble pe3yabTaThl OCBOCHUS COJIEPKaHUs yUeOHOro MpeIMeTa
«buonorus» Ha yriay06nEHHOM YpOBHE OPUEHTUPOBAHbI Ha 00ecIIeueHNE
npoduisHOro o0yueHus oOyuarormxcst Ouojgoruu. OHM BKIIOYAIOT: criennuieckue
JUTs OMOJIOTUY HAayYHBIE 3HAHHS, YMEHUS U CIIOCOOBI JICHCTBUI 110 OCBOCHUIO,
UHTEPIIPETALNHU U TPEOOPA30BAHNIO 3HAHHM, BUIBI IEITEIHHOCTH T10 TTOJTyYEHHIO
HOBBIX 3HAHUH U X MPUMEHEHUIO B PA3IMUHBIX YUEOHbIX, @ TAKXKE B PEATIbHbBIX
AKHU3HEHHBIX cuTyanusx. [IpeqmerHsle pe3ynbTaTsl IpeAcTaBIeHbl 10 roJam
U3yUYCHHUS.

[IpenmeTHble pe3yabTaThl OCBOCHHS yueOHOTo npenmeta «buonorus» B 10
KJlacce I0JKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTH 3HAHHUI O MECTE U PO OMOJIOTUU B CUCTEME
€CTEeCTBEHHBIX HayK, B (JOPMHPOBAHUH €CTECTBECHHO-HAYYHON KapTUHBI MHpa, B
NIO3HAHUM 3aKOHOB MPHUPOJIBI U PEIICHUH MPOOIIEM PAlHOHAIBHOTO
IPUPOAOIOIb30BAHNUS, O BKJIA/Ie POCCUHCKUX U 3apyOekKHbIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BJIaJICHUE CUCTEMOW OMOJIOTMYECKUX 3HAHUMN, KOTOpasi BKIIIOYAET:
OCHOBOIIOJIAraronue 6MoJIOrnYeckue TEPMUHbI U MOHATHUS (KU3Hb, KJIETKA, OPraHU3M,
MeTabO0JIM3M, TOMEOCTa3, CaMOPETYJISAIHUS, CAMOBOCIIPOU3BEICHHE,
HACIIeICTBEHHOCTh, U3MEHUMBOCTh, POCT U Pa3BUTHE), OMOJIOTHUECKUE TEOPUH
(xnerounas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHasi TEOpHs
HacneactBeHHocT T. Moprana), yuenus (H. Y. BaBunoBa — o nienTpax
MHOTroo0pasus U NPOUCXOXKIEHHS KYJIbTYPHBIX PaCTeHUI), 3aKOHbI (€JMHO00pa3us
IIOTOMKOB IIEPBOT0 MOKOJIEHUS, PACIIEIUIEHUS], YUCTOTHI FaMeT, HE3aBUCUMOTO
HacnenoBanus ['. Menpens, roMONIOrn4ecKuX psZoB B HACIEICTBEHHOM
n3meHunBocty H. U. BaBunosa), npuHUKIIBI (KOMITJIEMEHTApHOCTH);

BJIaJICHHE OCHOBHBIMH METOJJaMH HAYYHOT'O TIO3HAHHUSI, UCTIOIb3YEMBIX B
OMOJIOTMYECKUX UCCIIEOBAHUAX KHUBBIX 00BEKTOB (OMMCAHUE, U3MEPEHUE,
HaOJIIOCHUE, SKCIIEPUMEHT);

YMEHHUE BBIJICISATH CYIIECTBEHHBIC IPU3HAKN: BUPYCOB, KIETOK MPOKAPHOT H
9YKapHOT, OAHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, B TOM UHUCIie OaKTepUH,
IpuOOB, paCTEHUH, KUBOTHBIX U YEJIOBEKA, CTPOCHHUS OPTraHOB ¥ CUCTEM OPIaHOB
pacTeHHi, ’)KUBOTHBIX, YEJIOBEKA, IPOLIECCOB )KU3HECITEIbHOCTH, IPOTEKAIOLINX B
OpraHu3Max pacTeHHH, )KUBOTHBIX U YeJIOBEKa, OMOIOIMYECKHUX MPOLIECCOB: OOMeHa
BeIIecTB (MeTaboIu3M), MPEeBpaILEHHs SHEPTHH, OPOKEHUS, aBTOTPOPHOTO U



reTepoTpo(HOro TUMOB MUTAHUS, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meii03a,
raMeToreHesa, ’MOpHOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOXKEHUS,
WH/IMBUIyaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHe3a), B3aUMO/ICHCTBHUS TEHOB,
reTepos3uca, UCKyCCTBEHHOTO 0TOODa;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3M MEX/Ty OPTaHOUIaMH KJIETKU U UX
(GYHKIUSAME, CTPOEHUEM KJIETOK Pa3HBIX TKaHEH U UX (QYHKIUSIMU, MEX1y OpraHaMu
Y CUCTEMaMH OPTaHOB Yy PACTCHHH, )XKHBOTHBIX U YEJIOBEKA M X (QYHKITUSIMH, MEKITY
CUCTEMaMH OPTaHOB U WX PYHKIMAMHU, MEXKTY dTallaMU OOMEHa BEIIEeCTB, dTallaMu
KJIETOYHOTO LIUKJIA ¥ )KU3HEHHBIX ITUKJIOB OPTaHU3MOB, 3TallaMu SMOPHOHATBHOTO
pa3BUTHSL, TCHOTUIIOM U (PEHOTHIIOM, (DEHOTUTIOM U (paKTOpaMu cpesibl OOUTaHHUS;

YMEHHE BBISBISATh OTIHYUTENbHBIC PU3HAKH KUBBIX CUCTEM, B TOM YHUCIIC
pacTeHuil, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIINE apIyYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CUMBOJIMKY ISl TOKA3aTeNbCTBA POJICTBA OPIraHU3MOB Pa3HbIX
CUCTEeMAaTHYCCKUX TPYIII;

YMEHHE peliaTh OMOJIOTHYeCKHe 3a/1a4H, BBISBISATh MPUIHMHHO-CIICICTBEHHBIE
CBSI3M MEXKIY UCCIIeTyeMbIMH OMOJIOTMYECKUMU TIPOIIECCAMHU U SIBIICHUSMHU, J1E1aTh
BBIBOJIBI M TTPOTHO3BI HA OCHOBAHHH ITOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBITIOHSATE JIA0OpATOPHBIC U PAaKTUYECKUE PabOTHI, COOI0IaTh
npaBuiia npu paboTe ¢ yueOHbIM U JIaDOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIJIBUTATH THITIOTE3bI, POBEPSATH UX IKCIIEPUMEHTATHHBIMU
cpelcTBaMu, POPMYJIUPYS LEJIb UCCIETOBaHMS, aHATU3UPOBATh NOJTyUEHHbIE
pe3yIbTATHI U IeTaTh BBIBOIBI;

yYMEHHE y4acTBOBATh B yUEOHO-HMCCIEA0BATENbCKOM paboTe Mo OMOIOTHH,
9KOJIOTHH U MEAMIIMHE, TPOBOIUMOI Ha 6a3e MIKOJIbHBIX HAYYHBIX OOIECTB, U
myOIMYHO MPEACTABIATH OTYyUYEHHBIC PE3YIbTAThl HA YYCHHUECKUX KOH(EPEHIUIX;

YMEHHUE OLIEHUBATh ATUYECKHUE ACTIEKThl COBPEMEHHBIX UCCIIEIOBAaHU B
o0acTi OMOJIOTHH U METUIMHBI (KJIOHUPOBaHHE, HICKYCCTBEHHOE OTUIOIOTBOPEHHE,
HanpaBJIeHHOE U3MEHEHNE TeHOMA M CO3/1aHNE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISATH OCO3HAHHBIN BBIOOP Oyaymiel mpodecCuoHaIbHON
JEATETFHOCTH B 00JIaCTH OMOJIOTHH, MEAUITUHBI, ONOTEXHOJIOTHH, BETEPUHAPHH,
CEJIbCKOTO XO3sICTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YIITyOIsSTh O3HABATEIbHBIN
WHTEpeC, HalpaBJICHHbBIN Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
NPOJIOJKEHNE OUOIOTHYECKOr0 00pa30BaHusl B OPraHU3AIMAX CPEIHEr0
npo¢ecCHOHATBHOTO U BBICILIETO 00pa30BaHusl.

[IpenmeTHbie pe3ynbTaThl OCBOEHU yueOHoro npeameta «buonorusi» B 11
KJlacce I0JKHBI OTpaXaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMHPOBAHNU COBPEMEHHON €CTECTBEHHO-HAYUYHOW KapTUHBI
MUPA, B TO3HAHUH 3aKOHOB MIPUPOJIBI U PEIICHUU IKOJIOTUYECKUX MPOOIeM
YeJI0BEYECTBA, a TAK)KE B PEIICHUU BOMPOCOB PAIIIOHATBHOTO MPUPOIONOIB30BaHUS,
U B OpMHUPOBAaHUH LIEHHOCTHOTO OTHOIICHUS K IPUPO/IE, OOIECTBY, YEIOBEKY, O
BKJIa/I€ POCCUHCKUX U 3apyOekKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE OMOJIOTHH;



YMEHHE BJIAJIETh CUCTEMON OMOJIOTMYECKUX 3HAHUH, KOTOpas BKJIIOYAeT
OTIpeJIeJIeHUs ¥ TIOHUMAaHKE CYITHOCTH OCHOBOIIOJIATAlOIIUX OMOIOTHYECKUX
TEPMHUHOB U MOHATHUH (BUJ, 3KOcUcTeMa, Onocdepa), OMoJI0rnyecKkie Teopru
(aBomtonimonHas teopus Y. JlapBuHa, CHHTETHUECKAsl TEOPUS SBOJIIOLMH), yueHHUs (A.
H. CeBeprioBa — 0 myTsX 1 HalpaBJIeHHUsAX 3BoJtoLuu, B.M. Bepnaackoro — o
o6uocdepe), 3akoHbI (TeHeTHUECKOTo paBHOBecHs JIk. Xapau u B. BaiinGepra,
3apogpiieBoro cxoactsa K. M. bapa), npaBuna (Munumyma 1O. JIlnbuxa,
9KOJIOTUYECKOM MUpaMuAbl 3HEPTUK), runoTe3sl (runoresa «mupa PHK» V.
['unGepra);

YMEHHUE BJIAZIETh OCHOBHBIMH METOJaMU HAYYHOTO MO3HAHUS, UCTIOJIb3YEMBIMHU
B OMOJIOTUYECKUX HUCCIICAOBAHMUIX KHUBBIX O0BEKTOB M SKOCHCTEM (OMHCAHHE,
U3MEepeHHe, HAOIIF0ICHUE, SKCIIEPUMEHT), CIOCOOAMHU BBISBIICHHS H OTICHKU
AQHTPOIIOTEHHBIX U3MEHEHUH B TIPUPOJIE;

YMEHUE BBIIEIATh CYIIECTBEHHbIE IPU3HAKU: BUI0B, ONOT€OL€HO30B,
9KOCHUCTEM U Onocdepsl, CTAOMIN3UPYIONIETO, IBIKYIIIETO U Pa3pPBIBAIOIIETO
€CTECTBEHHOT'0 0TOOpA, AJUIONATPHUUYECKOTO U CUMIIATPUYECKOTO BH1000pa3oBaHus,
BJIMSIHUSA JABMKYIIMX CHJI 3BOJIIOLIMU HAa TEHO(OH/ MOIMYJISLUH, TPUCIIOCOOICHHOCTH
OpPTraHU3MOB K cpeJie OOMTaHus, Yepe0BaHHs HalPaBJICHUH 3BOJIOIMU, KPYyTOBOPOTA
BEIIIECTB M MTOTOKA SHEPTUH B YKOCUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aMMOCBS3H MEXKIY MPOLIECCAaMH 3BOJIOLIH,
JBIKYIIUME CHJIAMHU aHTPOTIOTeHE3a, KOMIIOHEHTAaMH Pa3IMYHBIX YKOCUCTEM U
NPUCTIOCOOIEHUSAMHI K HUM OPTaHU3MOB;

YMEHHUE BBISBIISTH OTIMYUTEIFHBIC TIPU3HAKH JKUBBIX CHCTEM,
HPUCTIOCOOIEHHOCTh BUIOB K Cpejie OOUTaHuUs, a0MOTHUECKUX U OMOTUYECKUX
KOMITOHEHTOB 3KOCHCTEM, B3aUMOCBSI3€l OpraHM3MOB B COOOIIECTBAX,
AQHTPOIIOI€HHBIX U3MEHEHUHN B DKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIIOJIb30BaTh COOTBETCTBYIOIINE apIyMEHThI, OMOJIOTHYECKYIO
TEPMHUHOJIOTHIO M CUMBOJIMKY JUIS TOKa3aTeNbCTBA POJICTBA OPIraHU3MOB Pa3HbIX
CHCTEMAaTHYECKHX TPYIII, B3aUMOCBSI3M OPTaHU3MOB U CPE/Ibl OOUTaHMSI, EMHCTBA
YeJI0BEYECKUX pac, HEOOXOAMMOCTH COXPAaHEHHUs MHOI000pa3ys BUJIOB U SKOCUCTEM
KaK YCJIOBHSI COCYIIIECTBOBAHMSI IPUPOBI U UETIOBEUECTBA;

YMEHHUE peliaTh ONOJOTMUeCKUe 3a/1a41, BBISABIATh IPUUUHHO-CIIEICTBEHHbIE
CBSI3U MEXKIY HCCIeyeMbIMU OMOIOIHYECKMMHU MPOIeCCaMU U SIBJICHUSMU, JeNaTh
BBIBOIBI M TPOTHO3BI HA OCHOBAHUH TOJTyUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBITIOIHATD J1a00paTOpHbIE U MpaKTHUECKUE paboThl, COOII0AaTh
npasuiia npu padoTe ¢ yueOHbIM U JIaDOpaTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIJIBUTATh THUIIOTE3bI, TPOBEPSATH UX IKCIIEPUMEHTAIHHBIMH
cpeacTBaMu, GopMyIIUpys LeJIb UCCIIEOBAHUS, aHAIN3UPOBATh MOTy4YEHHbIE
pe3yIbTATHI U JIeTaTh BBIBOIBI;

YMEHHUE Y4acTBOBATh B yueOHO-UCCIIE0BATENbCKON paboTe Mo OUoIoTuH,
9KOJIOTUM U MEIUIIMHE, IPOBOJMMON Ha 06a3e MIKOJIbHBIX HAyYHbIX OOIIECTB, U
yOJINYHO MPEICTABIIATE MOJTYYEHHBIEC PE3yIbTaThl HA YUEHHUECKUX KOH(PEePEHIIHAX;



YMEHHE OLICHUBATh TUIIOTE3bl U TEOPUH O MPOMCXOKACHUY KU3HHU, YEJIOBEKA U
YeJI0BEYECKHUX pac, O MPUYMHAX, MTOCIEACTBUAX U CIIOCO0aX MPEAOTBPALICHHUS
rI100anpHBIX U3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BHIOOP Oyaymiei mpodeccHOHaIbHON
JESTEIbHOCTH B 00J1aCTH OMOJIOTHH, 3KOJIOTUH, IPUPOAOIIOJIb30BAHNS, MEAUIINHBI,
OMOTEXHOJIOTUH, IICUXOJIOT U, BETEPUHAPUH, CETTLCKOTO X034HCTBA, MUILEBOH
MIPOMBIIIIJIEHHOCTH, YIITyOJsSTh MO3HABATEIbHBIA HHTEPEC, HAPABJICHHbBIN Ha
OCO3HaHHBIM BEIOOP COOTBETCTBYIOLIEH Mpodeccun U MPOIOHKEHUE OHOIOTMYECKOTO
00pa30BaHMs B OpraHU3aLUAX CPETHETO MPO(HECCHOHATBHOIO U BBICIIETO
o0Opa3oBaHWsL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
No KomnaectBouacos
HaumenoBanuepasneinos u DnexTpoHHbIE (ITUPPOBHIC)
n/ Bcer | Kontpomnbueiepabo | IIpakruyeckuepabo
TEMITPOTPaMMBI 00pa3zoBaTeNbHBIEPECYPCHI
i 0 THI THI
buomnorus xak Hayka https://www.yaklass.ru/p/biologia
2 JKuBble cuCTEMBI U UX U3YUYEHUE 2 https://www.yaklass.ru/p/biologia
https://videouroki.net/blog/
3 broxorns iierkn 2 0-5 biologia/2-free_video
XuMHU4YecKasi OpraHu3arus https://videouroki.net/blog/
4 10 1 . .
KIIETKA biologia/2-free video
5 CrpoeHue U QyHKIUUKIETKA 8 2 http://bio.clow.ru
OOMeH BellecTB U MpeBpalleHue
6 B peEpat 9 1 http://bio.clow.ru
SHEPI'MH B KIIETKE
Hacnencreenna opma
7 AEACTE HH A unopmats u 9 0.5 https://vcabbi o.jimdofree.com
peanuzanus e€ B KJIETKe
08 JKM3HEHHBINIIUKIIKIIETKH 6 1 https://vcabbi o.jimdofree.com
C
9 TPOCHHE 1 17 1.5 http://www.en.edu.ru
(GYyHKIMHOPTaHU3MOB
PazmHoxeHune
10 MHOIRCHIE 1 8 1.5 http:/www.en.edu.ru
Pa3BUTHUEOPTAHU3MOB
I'eneTuka — Hayka o htto://cataloe i /9 %6
11 HACJIEACTBEHHOCTH 1 2 0.5 Up://catalog.lot.ru//cat=
W3MEHYUBOCTH OPTAaHU3MOB



http://www.en.edu.ru/
http://www.en.edu.ru/
https://www.google.com/url?q=https://vcabbio.jimdofree.com/&sa=D&source=editors&ust=1674289044390725&usg=AOvVaw2J8zAUdz4S4ymgaHVz4pY_
https://www.google.com/url?q=https://vcabbio.jimdofree.com/&sa=D&source=editors&ust=1674289044390725&usg=AOvVaw2J8zAUdz4S4ymgaHVz4pY_
https://www.google.com/url?q=http://bio.clow.ru/&sa=D&source=editors&ust=1674289044379939&usg=AOvVaw0plaKumUApYUfPz4FQNGIu
https://www.google.com/url?q=http://bio.clow.ru/&sa=D&source=editors&ust=1674289044379939&usg=AOvVaw0plaKumUApYUfPz4FQNGIu
https://www.google.com/url?q=https://videouroki.net/blog/biologia/2-free_video/&sa=D&source=editors&ust=1674289044386949&usg=AOvVaw0slDhfQfmFUjxGwc00bUjb
https://www.google.com/url?q=https://videouroki.net/blog/biologia/2-free_video/&sa=D&source=editors&ust=1674289044386949&usg=AOvVaw0slDhfQfmFUjxGwc00bUjb
https://www.google.com/url?q=https://videouroki.net/blog/biologia/2-free_video/&sa=D&source=editors&ust=1674289044386949&usg=AOvVaw0slDhfQfmFUjxGwc00bUjb
https://www.google.com/url?q=https://videouroki.net/blog/biologia/2-free_video/&sa=D&source=editors&ust=1674289044386949&usg=AOvVaw0slDhfQfmFUjxGwc00bUjb
https://www.google.com/url?q=https://www.yaklass.ru/p/biologia&sa=D&source=editors&ust=1674289044383687&usg=AOvVaw2AwongQe-o8We_uynJ6Dtl
https://www.google.com/url?q=https://www.yaklass.ru/p/biologia&sa=D&source=editors&ust=1674289044383687&usg=AOvVaw2AwongQe-o8We_uynJ6Dtl

12 3aKOHOMEPHOCTHHACIIEACTBEHHO 10 1 http://catalog.iot.ru/?cat=26
CTH
https://interneturok.ru/subject/
13 3aKOHOMEPHOCTUM3MEHUYUBOCTH 6 1 .
biology
ps://i . ]
14 T eHeTHKA e OBeKa 3 0.5 hi.:t s://interneturok.ru/subject/
biology
1 https: .yaklass.ru/p
15 CenexkunsiopraHu3MoB 4 1 . . .//WWW ahlassrip.
biologia
b
16 HOTEXTOJIOTHA 1 4 http:/www.darwinmuseum.ru
CUHTETHYECKAsIONOIOT U
17 PesepBHOEBpEMst 1
OBIIEE KOJIMYECTBO YACOB I10 102 13

[TPOT'PAMME



https://www.google.com/url?q=http://www.darwinmuseum.ru/&sa=D&source=editors&ust=1674289044392346&usg=AOvVaw2_uJ6w0ie2T9RsGBbR38MJ
https://www.google.com/url?q=https://www.yaklass.ru/p/biologia&sa=D&source=editors&ust=1674289044383687&usg=AOvVaw2AwongQe-o8We_uynJ6Dtl
https://www.google.com/url?q=https://www.yaklass.ru/p/biologia&sa=D&source=editors&ust=1674289044383687&usg=AOvVaw2AwongQe-o8We_uynJ6Dtl
https://www.google.com/url?q=https://interneturok.ru/subject/biology&sa=D&source=editors&ust=1674289044387561&usg=AOvVaw2omkwqIORNqKTfSOTG9__Y
https://www.google.com/url?q=https://interneturok.ru/subject/biology&sa=D&source=editors&ust=1674289044387561&usg=AOvVaw2omkwqIORNqKTfSOTG9__Y
https://www.google.com/url?q=https://interneturok.ru/subject/biology&sa=D&source=editors&ust=1674289044387561&usg=AOvVaw2omkwqIORNqKTfSOTG9__Y
https://www.google.com/url?q=https://interneturok.ru/subject/biology&sa=D&source=editors&ust=1674289044387561&usg=AOvVaw2omkwqIORNqKTfSOTG9__Y
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Ne

/o

HaumenoBanuepasnenos u
TEMITPOTPaMMBbI

KomnuectBouacoB

Bcero

KonTtponabHbIepaboThI

[TpakTnyeckuepadoT
bI

DNEeKTPOHHBIE

(uudpossie)
o0pa3zoBaTeNbHBIEPECYPCHI

3apokJeHUE U pa3BUTHE
3BOJJOIIMOHHBIX
MPEICTABJICHU B OMOJIOTUH

Mukpo3BoIIOIUS 1
e€pe3yJIbTaThl

14

MaxkposBostonuus 1
e€pe3yJIbTaThl

[IpoucxoxneHue u pa3BUTHE
JKU3HU Ha 3emiie

15

1.5

[IpoucxoxaeHuedenoBeka —
AHTPOIIOTCHE3

10

DKOJIOTHSI — HayKa O
B3aUMOOTHOIICHUAX
OpraHU3MOB U
HagOpraHn3MCHHBIX CUCTEM C
OKpYKarolleu cpenou

0.5

Opl"aHPBMLI n Cpe,[[aO6I/ITaHI/I$I

1.5

DKOJIOTHSIBUIOB U TIOMYJISIIAN

0.5

DKOJIOTUACOOOIIECTB.
DKOJIOTUYECKUECUCTEMBI

12

0.5

10

Bbuocdepa —




rII00aIbHASIPKOCUCTEMA
1 YenoBek u 6
OKpyXaromiasicpeaa
12 PesepBHOEBpEMS 8
BIIEE KOJIMYECTBO HACOB
OBII] OJ1 CTBO CO 102 75

I10 ITPOTPAMME







ITIOYPOYHOE IINTAHUPOBAHUE

10 KITACC
Ne KommyectBouacos
aTaus3 DeKTpOHHBIEUPPOBBICOOPA30
n | Temaypoka Bc | Kontponbnsr | Ilpaktnuecku o Y P op P
YEHUS BaTEJIbHBIEPECYPCHI
/ ero | epaboThl epaboThI
1|
buonorus kak KOMIUIEKCHAsI HAyKa
1 U KaK 4acTb COBPEMEHHOIO 1 4.09-8.09
o01ecTBa
2 JKuBble cuCcTEMBI U UX CBOMCTBA 1 4.09-8.09 | https://resh.edu.ru/subject/5
Y poBHEBasIOPraHU3aLUSKUBBIXCUC
3 P P B 1 4.09-8.09 | https://resh.edu.ru/subject/5
TEM
4 Hcropus OTKpBITUS U U3YUYEHUS 1 11.09- https://videouroki.net/blog/
kieTku. Knerounas teopust 16.09 biologia/2-free video
Meroasl MOJIEKYJIIPHON U
KJICTOYHOU OMOJIOTHH.
[IpakTuyeckas padora «M3ydyeHue 11.09
5 METO/I0B KJIETOYHOM GHOJIOTHH 1 0.5 i 6' 09 https://resh.edu.ru/subject/5
(xpomarorpadus, snexrpodopes, '
muddepeHnnaIbHOe
uentpudyruposanue, [T1P)»
6 X €CKUICOCTaBKIIE 1 H.09-
UMHYECKUIICOCTABKIIETKU 16.09
7 MuHepanbHble BEIIECTBA KIETKH, 1 18.09-
ux Ouosiornyeckasi posb 23.09



https://www.google.com/url?q=https://resh.edu.ru/subject/5&sa=D&source=editors&ust=1674289044381426&usg=AOvVaw3m-Y3CtmV-MusQUHHPbi9k
https://www.google.com/url?q=https://videouroki.net/blog/biologia/2-free_video/&sa=D&source=editors&ust=1674289044386949&usg=AOvVaw0slDhfQfmFUjxGwc00bUjb
https://www.google.com/url?q=https://videouroki.net/blog/biologia/2-free_video/&sa=D&source=editors&ust=1674289044386949&usg=AOvVaw0slDhfQfmFUjxGwc00bUjb
https://www.google.com/url?q=https://resh.edu.ru/subject/5&sa=D&source=editors&ust=1674289044381426&usg=AOvVaw3m-Y3CtmV-MusQUHHPbi9k
https://www.google.com/url?q=https://resh.edu.ru/subject/5&sa=D&source=editors&ust=1674289044381426&usg=AOvVaw3m-Y3CtmV-MusQUHHPbi9k

Opranuveckue BeIIecTBa KICTKU
— Oenku. JlabopaTopHas pabota

18.09-
8 «ObHapyxeHue 6EJIKOB C 0.5 23.00 https://www.yaklass.ru/p/biologia
MTOMOMUIbI0 KaYeCTBEHHBIX '
peaxkuuiny
9 CaoticTBa, K1accudukamus u 18.09-
¢byHKIMN O6EIKOB 23.09
O 09-
o | - PrATITCCINE BEMECTRA IICTIH 23.09 https://www.yaklass.ru/p/biologia
— YIJI€BOJBI 29.09
Oprann4ecKreBeIecTBAKIETKA — 25.09-
11
JUIUIBI 29.09
Hyxneunoseie kucnotsl. JJTHK u
PHK. JIabopatopnas pabora 5500
12 | «HccnenoBanue HyKJICMHOBBIX 0.5 ) 9' 0 9_ https://www.yaklass.ru/p/biologia
KHCJIOT, BBIICTIEHHBIX U3 KJIETOK ’
Pa3IMYHBIX OPTaHU3MOB)
Crpoenne u pynkuun ATO.
13 | [Hdpyrue nykineozuarpudocdats 2.10-7.10
(HT®)
CexsenupoBanue JIHK. Meroabt . _
14 | reHOMHKH, TPAHCKPUIITOMUKHU 2.10-7.10 hitps:/fvideouroki.netblog!
- P p ’ S biologia/2-free video
MIPOTEOMUKH
15 | Meronbl CTpYKTYpHOHOHOIOTHI 2.10-7.10
TuIIBI KIIETOK. 9.10-
16
[IpokapuoTnueckaskieTka 14.10
17 | Crpoenune 3yKapruOTHYECKO# 0.5 9.10- https://videouroki.net/blog/



https://www.google.com/url?q=https://videouroki.net/blog/biologia/2-free_video/&sa=D&source=editors&ust=1674289044386949&usg=AOvVaw0slDhfQfmFUjxGwc00bUjb
https://www.google.com/url?q=https://videouroki.net/blog/biologia/2-free_video/&sa=D&source=editors&ust=1674289044386949&usg=AOvVaw0slDhfQfmFUjxGwc00bUjb
https://www.google.com/url?q=https://videouroki.net/blog/biologia/2-free_video/&sa=D&source=editors&ust=1674289044386949&usg=AOvVaw0slDhfQfmFUjxGwc00bUjb
https://www.google.com/url?q=https://www.yaklass.ru/p/biologia&sa=D&source=editors&ust=1674289044383687&usg=AOvVaw2AwongQe-o8We_uynJ6Dtl
https://www.google.com/url?q=https://www.yaklass.ru/p/biologia&sa=D&source=editors&ust=1674289044383687&usg=AOvVaw2AwongQe-o8We_uynJ6Dtl
https://www.google.com/url?q=https://www.yaklass.ru/p/biologia&sa=D&source=editors&ust=1674289044383687&usg=AOvVaw2AwongQe-o8We_uynJ6Dtl

knetku. [IpakTnyeckas pabora

«/3yueHne CBOMCTB KIETOYHOMN 14.10 biologia/2-free video
MeMOpaHbD»
. 9.10-

18 | IloBepxHOCTHBIHANMAPATKICTKH 14.10
OnHoMeMOpaHHbIE OPTraHOU/IBI
kietku. [Ipaktuueckas padbota ) )

19 " 0.5 16.10- https://videouroki.net/blog/
(HI3YTCHHC JIBIDKCHHA ) 21.10 biologia/2-free_video
[ATOTUTA3MbI B PACTHTEIIbHBIX
KIIETKaxX»

[ToyaBTOHOMHBIE OpraHOMIbI
KJICTKH: MUTOXOHPUH, TITIACTH/IBI.
JlaGoparopHas paboTa 16.10- .

20 paTopHai p 0.5 http://bio.clow.ru
«Hcenenosanue ia3zMonusa u 21.10
JIETIa3MOJIH3a B PACTUTEIIbHBIX
KIIETKaxX»

16.10-
21 | HemeMOpaHHBICOPTAaHOUIBIKICTKH 21.10
23.10-
22 | Crpoenue u pyHKUUUAAPA
27.10
CpaBHHTENbHAS XapaKTEPUCTUKA
KJIETOK 3yKapHoT. JlaboparopHa 23.10- .

23 FICTOK Oy RapHOT patopraz 0.5 http://bio.clow.ru
pabota «M3ydyeHue cTpoeHus 27.10
KJIETOK Pa3JIMYHBIX OPTaHU3MOBY
A — . :

COMMITDILIDT 1 AMCCHMHIIIATIHA 23.10- https://interneturok.ru/subject/

24 | nBe ctoponsl MeTabonu3ma. Turbl :

27.10 biology

oOmMeHa BeniecTB. JlabopaTtopHas



https://www.google.com/url?q=https://interneturok.ru/subject/biology&sa=D&source=editors&ust=1674289044387561&usg=AOvVaw2omkwqIORNqKTfSOTG9__Y
https://www.google.com/url?q=https://interneturok.ru/subject/biology&sa=D&source=editors&ust=1674289044387561&usg=AOvVaw2omkwqIORNqKTfSOTG9__Y
https://www.google.com/url?q=http://bio.clow.ru/&sa=D&source=editors&ust=1674289044379939&usg=AOvVaw0plaKumUApYUfPz4FQNGIu
https://www.google.com/url?q=http://bio.clow.ru/&sa=D&source=editors&ust=1674289044379939&usg=AOvVaw0plaKumUApYUfPz4FQNGIu
https://www.google.com/url?q=https://videouroki.net/blog/biologia/2-free_video/&sa=D&source=editors&ust=1674289044386949&usg=AOvVaw0slDhfQfmFUjxGwc00bUjb
https://www.google.com/url?q=https://videouroki.net/blog/biologia/2-free_video/&sa=D&source=editors&ust=1674289044386949&usg=AOvVaw0slDhfQfmFUjxGwc00bUjb
https://www.google.com/url?q=https://videouroki.net/blog/biologia/2-free_video/&sa=D&source=editors&ust=1674289044386949&usg=AOvVaw0slDhfQfmFUjxGwc00bUjb

pabota «M3y4yenne
KaTAIATHYECKON aKTUBHOCTH
(dhepMeHTOB (Ha MpUMepe aMUIIa3bl
WJTU KaTajasbl)»

DepMEHTaTUBHBIN XapaKTep
peaKurid KJIETOYHOTO
MeTabonu3ma. Jlabopatopnas

)5 pabora «M3yuenue 0.5 6.11- https://interneturok.ru/subject/
(epMEHTATUBHOTO PACHICTIICHUS ' 10.11 biology
MepoKcuIa BOJIOpoa B
PACTHTEIHHBIX U )KUBOTHBIX
KJIETKax»
26 Bbenku-akTuBaTOpHI M OCIIKU- 6.11- https://interneturok.ru/subject/
WHTUOUTOPBI 10.11 biology
. 6.11-
27 | ABTOTpO(]HBINA TUITOOMEHABEIIECTB 10.11
13.11-
28 | ®dotocuHTE3 18.11
XemocuHTtes. JlabopaTropHast . :
13.11- https://interneturok.ru/subject/
29 | pabora «CpaBHEHHE MTPOIIECCOB 0.5 .
18.11 biology
(hoTOoCHHTE3a U XEMOCHHTE3a)
AHa’poOHBIC OPTaHU3MBI. Bub
30 Oposkenust. JlabopaTopHas padora 13.11-
«CpaBHEHHE TIPOIIECCOB OPOKEHUS 18.11
U JBIXaHUSDY
AspoOHbBIE OpraHu3Mbl. JTa 20.11- -
31 PODHBIC OPTATHSMEL JTaTIH https://vcabbi o.jimdofree.com
JHEPreTHYECKOTo 0OMeHa 24.11



https://www.google.com/url?q=https://vcabbio.jimdofree.com/&sa=D&source=editors&ust=1674289044390725&usg=AOvVaw2J8zAUdz4S4ymgaHVz4pY_
https://www.google.com/url?q=https://interneturok.ru/subject/biology&sa=D&source=editors&ust=1674289044387561&usg=AOvVaw2omkwqIORNqKTfSOTG9__Y
https://www.google.com/url?q=https://interneturok.ru/subject/biology&sa=D&source=editors&ust=1674289044387561&usg=AOvVaw2omkwqIORNqKTfSOTG9__Y
https://www.google.com/url?q=https://interneturok.ru/subject/biology&sa=D&source=editors&ust=1674289044387561&usg=AOvVaw2omkwqIORNqKTfSOTG9__Y
https://www.google.com/url?q=https://interneturok.ru/subject/biology&sa=D&source=editors&ust=1674289044387561&usg=AOvVaw2omkwqIORNqKTfSOTG9__Y
https://www.google.com/url?q=https://interneturok.ru/subject/biology&sa=D&source=editors&ust=1674289044387561&usg=AOvVaw2omkwqIORNqKTfSOTG9__Y
https://www.google.com/url?q=https://interneturok.ru/subject/biology&sa=D&source=editors&ust=1674289044387561&usg=AOvVaw2omkwqIORNqKTfSOTG9__Y

OHeprus MEMOpPaHHOTO IpaiueHTa

20.11-
32 | mporoHoB. Cunre3 AT®: paGota 411
npoToHHOM AT®-cuHTA3BI '
20.11- .
33 PeaknumumatpuyHOrocuHTE3a 2411 https://vcabbi o.jimdofree.com
T — 11-
34 PAHCKp Hrim/m 27.11 https://vcabbi o.jimdofree.com
MarpuunblicnaTe3 PHK 1.12
.. 27.11-
35 Tpancnsauus u e€sransl L12
16 KoaupoBanue amuHokuciiot. Posib 27.11-
pudocoM B OMOCHHTE3€e Oelka 1.12
37 Opranuzanus reHomMa y mpoKapuoT 412812
U DyKapHuoT
38 MonekyJsspHbIE MEXAHU3MBI 412-8.12
JKCIPECCUU T€HOB Y 3YKApUOT
Bupycel — BHEKIETOUHBIE (POPMBI
39 JKU3HH B OOJIUTaTHBIC TTapa3uThI. 0.5 412.8.12
[IpakTuueckas padora «Co3nanue
MOJIEJIN BUPYCa»
40 BupycHnble 3a001eBaHus Yel0BeKa, 11.12-
JKUBOTHBIX, PACTCHUH 15.12
41 HanoTexHOJIOTMH B OHOJIOTUH U 11.12-
MEIULIMHE 15.12
. 11.12-
42 JKM3HEHHBINIIUKIIKIIETKH
15.12
43 | Marpuunsiiicunres JJHK 18.12-



https://www.google.com/url?q=https://vcabbio.jimdofree.com/&sa=D&source=editors&ust=1674289044390725&usg=AOvVaw2J8zAUdz4S4ymgaHVz4pY_
https://www.google.com/url?q=https://vcabbio.jimdofree.com/&sa=D&source=editors&ust=1674289044390725&usg=AOvVaw2J8zAUdz4S4ymgaHVz4pY_

22.12

Xpomocowmsl. JIaboparopHas

18.12-
44 | paborta «M3yueHue XxpoMOCOM Ha 0.5 .12
TOTOBBIX MUKpOIIperapaTax» '
18.12-
45 JleneHneKneTKu — MHTO3 12
Tune! kietok. Kapuokunes u
uTokuHes. JlaboparopHas pabota
H patop P 18.12- https://interneturok.ru/subject/
46 «HaOmromenre MuTo3a B KIIETKAX 0.5 )
22.12 biology
KOHUYHMKA KOpEITKa Jiyka (Ha
TOTOBBIX MUKpPOIIpEIiapaTax)»
Perynsauus>kM3HEHHOT OLIUKIIAKIIETO 25.12-
47
K 29.12
25.12-
48 Opranu3MKakeIMHOELEN0e 29.12
Txanu pacrenuii. Jlaboparopras
49 6 P " P . P 0.5 25.12- https://interneturok.ru/subject/
paborta «U 3yueHHe TKaHEH . 29.12 biolo
pacTeHu» DIOI0EY
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qeJIOBEKa )
29.01-
60 | Bsigenenue y opraHu3MoB
2.02
61 3ammTa y OpraHu3sMoB 29-01-
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