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MHNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo y4yeOnomy npeamery "buonorms" (mamee - Ouosiorusi) Ha YpPOBHE CpEIHETrO
obmero obpa3zoBanusi pazpaborana Ha ocHoBe DenepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBannu B Poccuiickoit ®eneparuuy, GI'OC COO, KoHuenuwu mnpenogaBaHus y4eOHOTO
npenmMera «bHonorus» u OCHOBHBIX MOJIOKEHUH (enepalibHOl paboyeil mporpaMMbl BOCIIUTAHUS.

VYuebubiii npeamer «buonorus» yrimyonénnoro ypoBHs u3yudenus (10—11 kmaccer) siBisiercs
OJHUM U3 KOMIIOHEHTOB TMpenMeTHON obnactu «EcrtecTBeHHO-Hay4Hble mpenMmeTs». CormacHo
nonoxenusM ®I'OC COO npoduiibHbIe ydeOHBIE MPEAMETHI, W3ydyaeMble Ha YIIyOJIEHHOM YpPOBHE,
SBISIFOTCA  criocoboMm  auddepeHnmanyu 00y4eHUsT Ha YpOBHE CpeaHEero oOmiero ooOpa3oBaHUsS H
NpU3BaHbl O0ECIEYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEOHMM OOIIMM, CPEIHHM
npo¢eCCHOHATBLHBIM U BBICIIUM 0Opa3zoBaHueM. B TO ke BpeMsi KaXIbli U3 ATUX y4eOHBIX MPEIMETOB
JOJDKEH OBITh OPUEHTHPOBAH HA NPUOPUTETHOE pelIeHHe O0pa3oBaTENbHBIX, BOCIUTATEIBHBIX W
pa3BUBAIOIIMX 33/1a4, CBA3aHHBIX C IpodopUeHTaIel 00yJaronxcs U CTUMYIHPOBAHUEM HHTEpeca K
KOHKpETHOW 00JacTM HayyHOrOo 3HAHHS, CBSI3aHHOTO C OHONOTHMEH, MEIUIMHOM, HKOJOTHUEH,
TICXOJIOTHEH, CTIOPTOM MJIH BOCHHBIM JICTIOM.

[Iporpamma no ywyeObHomy mnpeamery "buonorus" naér mpencraBieHue O LEIUW W 3agadax
u3ydyeHus ydeOHoro mnpenmera «buonorus» Ha yriayONE€HHOM YpOBHE, ONpeNeNseT 00s3aTebHOE
(MHBapUaHTHOE) TPEIMETHOE COJIEp)KaHUE, €ro CTPYKTypUpOBaHHWE IO pa3ielaM H TeMmawm,
pacripeniesieHue 1Mo KiaccaM, PEeKOMEHIYET IOCIIeAOBAaTeIbHOCTh M3yYeHHs Y4eOHOTO Marepuaia ¢
y4€TOM MEXIIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM y4eOHOTro Mporecca, BO3PACTHBIX
0coOeHHOCTeH oOyuaromuxcs. B mporpamme mo OUonoruu peanu3oBaH MPUHIUI IPEEMCTBEHHOCTH C
u3yuyeHreM OHOJIOTUM Ha YPOBHE OCHOBHOI'O 00IIero oopa3oBaHus, Oiarogaps yemy mpocMaTpuBaeTcs
HANpaBICHHOCTh Ha TMOCIEAYIOIIee pa3BUTHE OWOJIOTUYECKUX 3HAHWH, OPHEHTHPOBAHHBIX Ha
(hopMHPOBaHHME €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, IKOJIOTMUYECKOTO MBILIUICHHUS, MPEACTaBICHUI
0 3/10pOBOM 00pa3e KM3HH, Ha BOCIIUTaHUE OEepeKHOT0 OTHOIIEHUS K OKPYKaIoLIel MpupoaHoil cpese.
B nporpamMe mo OMOJIOTMM TakKe IOKa3aHbl BO3MOXHOCTH y4yeOHoro mpeamera «buosorus» B
peanmzanuu  TpeboBanuit PI'OC COO K nIaHUpPyeMbIM JIMYHOCTHBIM, METAllPeIMETHBIM U
MPEIMETHBIM pe3yJibTaTaM OOy4eHHS U B (DOPMUPOBAHMH OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIBHOM
JESITeNbHOCTH O0YYalolUXcs MO OCBOCHHUIO COAEP)KaHUS OMOJIOrMYecKoro oOpa3oBaHMsS Ha YpPOBHE
CpeaHero o01ero oopazoBaHusl.

VYueOubiii npeamer «buonorus» Ha ypoBHE CpeaHEro oOmero oOpa3oBaHMs 3aBEPLIACT
Ouosnoruuyeckoe oOpa3oBaHHME B IIKOJE W OPUEHTHUPOBAH Ha paclIMpeHHe M yriayOleHue 3HaHWUH
o0yyJaromuxcs 0 XKMBOH MPHUPOJIE, OCHOBAX MOJIEKYJIIPHOM M KJIETOYHOW OMOJIOTHH, IMOPHOIIOTUU U
OMOJIOTUU Pa3BUTHS, TEHETUKH, CEIEKIIMU, OMOTEXHOJIOTUH, IBOJIOIMOHHOTO YYEHHS U SKOJIOTHH.

N3ydyenne yuebHOro mnpenmera «buosnorus» Ha yriyOJeHHOM YpOBHE OpPHUEHTHPOBAHO Ha
MO/ITOTOBKY OOYYalolUXCsl K TMOCIEAYIOIIEMY MOJyYeHUI0 OMOJIOTHYECKOro oOpa3oBaHUs B BY3ax M
OpraHu3alMsIX CpeaHero npodeccuoHalbHOro o0pazoBaHus. OCHOBY €ro CoJEpXKaHHs COCTaBIISET
cucreMa OWOJIOTMYECKUX 3HAHWH, MOJYYEHHBIX MPU HM3YYEHUH OOYYaroIMMHCS COOTBETCTBYIOLIMX
CUCTEeMAaTHYECKUX pa3JielioB OMOJIOTHH Ha YPOBHE OCHOBHOrO o0Imiero obpaszoBanus, B 10—11 kmaccax
9TH 3HAHMSI TIOJTYYAIOT pa3BUTHE. Tak, pacIIMPEeHbl ¥ yIITyOJeHb! OMOJIOTHYECKHIE 3HAHHS O PACTCHUSX,
KUBOTHBIX, Tpubax, OaKTepusx, OpraHu3Me 4YelOBeKa, OOIMMX 3aKOHOMEPHOCTSX IKHU3HH,
JOTIOJTHUTEIBHO BKIIOUEHBI OMOJIOTHYECKHUE CBEICHUS MPUKIIATHOTO M IOMCKOBOTO XapakTepa, KOTOphIe
MOKHO HCIOJb30BaTh KaK OPUEHTUPBI AJI MOCHeAyrolero Beibopa mpodeccun. Bo3MokHa Takxke
MHTErpamusi OMOJOTUYECKUX 3HAHUN C COOTBETCTBYIOLUIUMU 3HAHUSIMH, TOTYYECHHBIMU O0YyYarOIIMMHUCS
NpU U3y4eHUH (PU3HUKU, XUMHUH, Teorpapuu U MaTeMaTHUKH.

CrpykTypa mnporpammsl o ydyeOHoMy npenmety "buonorua" otpaxaer CHCTEMHO-YPOBHEBBIA U
ABOJIONMOHHBIN MOAXOAbI K w3ydeHHto Owojornu. COrIacHO UM, H3Yy4alOTCsS CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTEpHbIE I JKUBBIX CHCTEM pa3HOrO YPOBHS OpraHU3alMH, 3BOJIOLUU



OpPraHUYecKOro Mupa Ha 3emile, COXpaHEHHs OHOJOrMYecKoro pasHooOpasust miuaHerel. Tak, B 10
KJIaCCe H3YYaroTCS OCHOBBI MOJEKYJISPHOW M KIETOYHOH OHojoruu, sMOpUOJIOTMM M OHOJIOTUU
pa3BUTHSA, TEHETHKH U CEJEKIMH, OMOTEeXHOJIOTMH M CHUHTETUYECKOW OWOJIOTHH, aKTyalIU3UPYIOTCS
3HaHUA OOydarolmuxcss Mo OOTaHWKE, 300JI0THMH, aHATOMUHU, Qu3uoioruu dYenmoBeka. B 11 kmacce
M3Y4YaIOTCsl SBOJIIOLIMOHHOE YYEHHE, OCHOBHI 9KOJIOTUHU M yueHHe 0 Orocdepe.

VYueOuslif npeamer «buonorus» npu3BaH 00ecednTh OCBOCHHE 00yYarOIIUMUC OMOIOTHUYECKUX
TEOpUH W 3aKOHOB, HJIeH, MPUHLMUIIOB M TMPaBUJ, JEKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-
HAYYHOH KapTUHBI MHUpPA, 3HAaHUH O CTPOCHHUH, MHOTOOOpPA3UH M OCOOEHHOCTSX KIETKH, OpraHu3Ma,
MOMYJSUKN, OHOLIEHO3a, HSKOCHCTEMBI, O BBLIAIOIIMXCA HAYYHBIX JIOCTH)KEHUSX, COBPEMEHHBIX
UCCIIEIOBAaHUSAX B OHOJOTWU, TNPUKIAJAHBIX acHeKkTax Ouoyiorhyeckux 3HaHuwid. s pa3BuUTUS U
nojAJepKaHusl HMHTEepeca OOydalomuxcss K OHOJIOTMM HapsAdy CO 3HAYUTENbHBIM  00BEMOM
TEOPETUYECKOT0 MaTepuaia B COACPKAaHUHM IPOTrpaMMbl IO OWOJIOTHUH MPETyCMOTPEHO 3HAKOMCTBO C
UCTOpUEH CTAaHOBJIEHUS W Pa3BUTUS TOM WIM MHOM 00JacTH OMOJIOIMM, BKJIAJIOM OTEYECTBEHHBIX U
3apyOeKHBIX YUEHBIX B PEIICHHUE BAKHEUIINX OMOIOTUYECKUX U HKOJIOTHYECKUX MPOOIIEM.

Henp wusydenust ydeOHoro mnpeamera «buonorus» Ha yriayOn€HHOM YpOBHE — OBIAJCHHE
00y4aroIMMUCs 3HAHUSAMU O CTPYKTYpHO-(DYHKIIMOHAILHOW OpPTaHM3aldU KUBBIX CHUCTEM pa3HOTO
paHra u npruoOpeTeHne YMEHHUI HCIIOb30BaTh STH 3HAHUS B (HOPMUPOBAHUU MHTEpEca K ONpeAeTIEHHOMI
obnactu mpodecCHOHANBHON NIEATEIbHOCTH, CBSA3aHHON ¢ Ouoiorued, Wi K BBIOOPY yueOHOTro
3aBelIeHus JJIs MIPOJOIIKEHHSI OMOIOTHYECKOT0 00pa30BaHusl.

JlocTmkeHne nenu wu3ydeHus: ydeOHoro mpenmera «buonorus» Ha yriayOJ€HHOM ypOBHE
o0ecTieYnBaeTCs peIIeHUEeM CIeYIONUX 3a/au:

OCBOEHHE OOYYAIOMIMMHCS CUCTEMbl OMOJOTMYECKUX 3HAHHI: 00 OCHOBHBIX OMOJIOTHYECKHUX
TEOpHsIX, KOHIEMUHUAX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M MpaBHJaX, COCTaBJISIOIINX
COBPEMEHHYIO €CTECTBEHHO-HAyUYHYI0 KapTHHY MHpa; O CTPOEHUH, MHOTOOOpa3uu M OCOOEHHOCTSIX
OMOJIOTUUECKNX cHucTeM (KJIeTKa, OpraHu3M, MONyJsalnus, BHUJ, OuoreoneHos, Ouocdepa); o
BBIJIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTHUH;

O3HAKOMJIEHHE OOYy4aloIIMXCsl ¢ METOJaMH IO3HAHUS >KUBOW MPUPOJABL: HMCCIENOBATEIbCKUMU
MeToJaMHi OMOJIOTHYECKUX HAayK (MOJIEKYJSPHON U KJIETOYHOW OMOJOTHH, SMOPHOJIOTHH U OHOJIOTUU
pa3BUTHSA, TEHETHKU WU CEJNEKIUH, OMOTEXHOJOTMH M CHHTETUYECKOM OWOJIOrMM, MaJeOHTOJIOTHH,
HKOJIOTUH ); METOAAMHU CAMOCTOSTEILHOIO IPOBEIEHUSI OMOJIOTHUECKUX UCCIIE0BaHU B Ja00opaTopuu U
B nipupoze (HabmoieHne, n3MepeHue, IKCIepUMEHT, MOIETTUPOBAaHNKE);

OBJIaJIcHHE OOYyYaloIIMMHUCA YMEHUSIMH: CaMOCTOSITENIbHO HAaXOJWTh, AaHAU3UPOBATh U
UCIOJIb30BaTh OMOJOTMYECKyl0 HWH(GOpPMAIMIO; I0JIb30BATbC OMOJOTHYECKOW TEPMUHOJIOTHEH U
CHUMBOJIMKOM; YCTaHaBJIMBATh CBA3b MEXIY PA3BUTHEM OMOJIOTUM U COLMATBHO-?PKOHOMHYECKHUMH H
HKOJIOTUYECKUMHU TpoOJIeMaMH YEeIOBEYECTBA; OLIEHUBATh IIOCIEACTBUS CBOEH JEATENbHOCTH IO
OTHOIIECHUIO K OKpPY)KaroIlllel MPUPOAHOMN cpenie, COOCTBEHHOMY 370POBbIO U 3/I0POBBIO OKPYKAIOLIUX
JmoJeil; 000CHOBBIBaTh M COONIOAATh Mepbl MPOPHIAKTUKN HH(EKIIMOHHBIX 3a00JeBaHMM, ImpaBuia
NOBEJICHUs B Tpupoae H oOecrieyeHHss O€30MACHOCTH COOCTBEHHOM IKM3HEACSATETLHOCTH B
Ype3BbIUANHBIX CUTYalMSX MPHUPOJHOTO M TEXHOTEHHOTO XapaKTepa; XapakTepHU30BaTh COBPEMEHHBIE
Hay4HbIE OTKPBITHS B 00JIaCTH OMOJIOTHH;

pa3BuTHE y OOYyYalOLIUXCSl HMHTEJUIEKTYaIbHBIX M TBOPYECKMX CIIOCOOHOCTEH B Mpoliecce
3HAKOMCTBAa C BBIJAIOUIUMUCS OTKPBITUSIMH U COBPEMEHHBIMH HCCIIEIOBAaHUSIMH B OHOJIOTHUH,
pelmaeMbpIMH €10 MpoOJeMaMu, METOJOJIOTHEH  OHOJOrMYecKOro HCCIENOBaHMSA, MPOBEICHUS
HKCHEPUMEHTAIBHBIX UCCIICAOBAHUM, peIICHUsI OMOJIOTMUECKUX 3a]1a4, MOJCIIMPOBAHMS OMOIOTHYECKUX
00BEKTOB M MPOIIECCOB;

BOCIUTAHHE Yy OOYYaroImMXCs LIEHHOCTHOTO OTHOUIEHHS K JKUBOM MPHUPOJAE B IEJIOM U K
OTAENbHBIM €€ 00BEKTaM M SIBICHHIM; (HOPMUPOBAHHE HKOJOTHUYECKOM, T€HETUYECKOW I'pPaMOTHOCTH,
o01Ieit KyJabTYpbI TOBEICHUS B IPUPOJIC; HHTETPAlluK €CTECTBEHHO-HAYYHBIX 3HAHUM;



npuodpeTeHue OOydYaIOUIMMHUCH KOMIIETEHTHOCTH B  PAIlMOHAJIBHOM MPUPOAONOIH30BAHUU
(cobmroneHne TpaBuiI MOBEACHUS B NPHUPOJAE, OXpPaHbl BHJIOB, YKOCHUCTEM, Ouochepsl), COXpaHEHUHU
COOCTBEHHOTO 30pPOBbsi M 3J0POBbsl OKpYXKaloIUX Jfojel (coOmoneHuss Mep NpoPHIaKTUKH
3a0osneBaHui, obOecrieueHne O€30MacHOCTH O KU3HENCSATEIBbHOCTH B YPE3BBIYANHHBIX  CHUTYaIUSIX
MPUPOJHOTO U TEXHOTCHHOT'O XapaKTepa) Ha OCHOBE UCIOJIb30BAHUS OMOIOTMYECKUX 3HAHUM U YMEHUN
B [TIOBCE/IHEBHOM JKU3HHU;

CO3/IaHH€  YCIOBUHM AN  OCO3HAHHOTO  BbhIOOpa  OOy4YaIOIIMMHUCS  WHAUBUAYAJIbHON
0o0pa3oBaTeNbHOW  TPACKTOPHH, CIOCOOCTBYIOIIEH  TOCHEAyoueMy  npodecCHOoHAIbHOMY
CaMOOIIPEICIIEHUIO, B COOTBETCTBUHU C MHAMBUYATbHBIMA HHTEPECAMHU M MOTPEOHOCTAMH PETHOHA.

OO11ee 4nCIO 4acoB, OTBEACHHBIX HA M3Y4Y€HHE OHOJOTMHM Ha YrIIyOJIEHHOM YPOBHE CPEIHEro
obmero odpazoBanusi, coctaBisier 204 yaca: B 10 kimacce — 102 gaca (3 vaca B Hepenmto), B 11 kiacce —
102 yaca (3 yaca B HEZIENIO).

Otb6op OpraHuM3anMOHHBIX (HOPM, METOJIOB U CPEICTB OOYYCHHSI OMOJOTHHU OCYIICCTBISETCS C
yuéToM crenuuKd ero CoJAep)KaHus ¢ HaIlpaBICHHOCTH Ha NPOAODKEHHE OHUOJIOrHYecKOro
o0pa30oBaHMs B OPraHU3aLUAX CPEIHET0 MPOPECCHOHATBHOIO U BBICIIETO 00pa30BaHHUS.

OOs3aTenbHBIM  YCIOBHEM TIpM OOY4YeHHWH OHWOJOTHHM Ha YIIyOJE€HHOM YPOBHE SIBIISICTCS
MPOBE/ICHUE JTA0OPATOPHBIX M MPAKTUYECKHX paboT. Taxke ydacThe OOYYaromuxcs B BBITOJHEHHUU
MPOEKTHBIX M Y4eOHO-UCCIIEOBATENLCKUX paOOT, TEMaTHKa KOTOPBIX OIpeAesseTcs] y4yuTeleM Ha
OCHOBE UMEIOIINXCS MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COJAEP/KAHUE OBYYEHUA

10 KVIACC

CopepxaHue NporpaMMbl, BBIIEIEHHOE KYPCUBOM, HE BXOIUT B IPOBEPKY TOCYIapCTBEHHOMN
urorosoi arrectanuu (I'NMA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHnHass Ouonorusi — KOMIUIEKCHass Hayka. KpaTkas uCTOpusi pa3BUTHS OHOJIOTHH.
Bbuonornveckue Hayku U M3ydaemble UMU TpooOiembl. DyHIaMEeHTaNbHbIEC, TPUKIIAJAHBIE U TOMCKOBBIC
HayYHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue Ouoyiorud B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MHpA.
[Ipodeccun, cBsazannbie ¢ 6uonorueil. 3HaueHne OMOJIOTUU B MPAKTUYECKON JIEATEIHHOCTH YeJOBeKa:
MEJULIMHE, CEIbCKOM X035 1CTBE, IPOMBIIUICHHOCTH, OXPaHE IIPUPOABI.

JdemMoHcTpanuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. HapBun, V. I'apseii, I
Mennens, B. . Bepnanckuii, U. I1. I1aBnos, M. 1. Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuuer u cxembl: «CBsI3b OMOJIOTHH € APYTHMH HayKaMu», «CrucTtemMa OMOIOrHYeCKIX HAYK.

Tema 2. ’KuBble cucTeMbl U X H3YYEeHHUE

XKuBble cucTeMbl Kak mpeaMeT u3ydeHus Ouonoruu. CBOWCTBAa KUBBIX CHUCTEM: EIUHCTBO
XUMHYECKOTO COCTaBa, AUCKPETHOCTh M LIEJIOCTHOCTb, CIOKHOCTh U YIOPSAJOYEHHOCTH CTPYKTYpHI,
OTKPBITOCTh, CaMOOpPraHU3alMs, CaMOBOCIPOU3BEIACHUE, pPa3Ipa)kKUMOCTh, W3MEHUYMBOCTb, POCT U
pa3BUTHE.

YPOBHM OpraHM3alUU )KUBBIX CUCTEM: MOJIEKYIISIPHBIN, KJIETOYHBIN, TKAHEBBIN, OPraHU3MEHHBIH,
MOMYJISIIMOHHO-BU/IOBOM,  SKOCUCTEMHBIH  (OmoreomeHotuueckuii), Ouochepnsiii.  Ilponeccsl,
MIPOUCXOJSIINE B )KUBBIX cucTeMax. OCHOBHbIE IPU3HAKHU KUBOT0. JKH3Hb Kak (popma CylecTBOBaHUS
Matepun. Hayku, n3ydaromue *HuBble CUCTEMBI Ha PA3HBIX YPOBHAX OPraHU3ALNN.

W3yuenne >kuBbIX cucTeM. Metoapl Ouonormueckoil Hayku. Habmionenue, wusmepeHue,
SKCIEPUMEHT, CUCTEMAaTH3alus, MeraaHanu3. [loHsATHEe O 3aBUCMMON M HE3aBUCHUMOW IMEPEMEHHOM.
[InanupoBanue skcrepuMeHTta. IloctaHoBka m mpoBepka runore3. Hynesas rumoresza. I[lonsatme
BbIOOpKH U €€ JocToBepHOCTh. Pa3Opoc B Oumonormueckux JaHHbIX. OlleHKa JOCTOBEPHOCTH
MIOJIyYEHHBIX  pe3yiabTaToB. IIpuumHBl  HCKakeHUs  pe3ynbTaToB  JKcnepuMmeHTta. [lonsaTue
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuuel u cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «buonorndyeckue cucrembl», «CBoicTBa
KUBOM MaTrepumn», «YpOBHU OpraHM3alMM KUBOH Mpupoas», «CTpOeHUE )KUBOTHOU KIETKN», «TkaHu
AKHUBOTHBIX», «CHCTEMbI OPraHOB YEJIOBEYECKOT0 Opranu3may, «buoreonenosy», «buocdepa», «MeToabt
W3Yy4YEHUS KUBOU ITPUPOIBI.

Ob6opynoBanue: nabopaTopHOe OOOpYIOBaHUE MJsi TPOBEACHUS HAOIIOACHUHN, H3MEpEeHHH,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «/cnonp3oBaHUE pa3IUYHBIX METOIOB IIPY N3YYEHUHU KUBBIX CUCTEM.

Tema 3. buosorust Kierku

Krnerka — cTpykTypHO-(DyHKIMOHAIbHAS eUHHIA KUBOTO. McTopus oTkpbiTus kieTku. PaboTsl
P. I'yka, A. JleBenryka. Kiuerounas teopus (T. IlIBanmn, M. Illneiinen, P. BupxoB). OcHoBHbIE
IIOJIOXKEHUSI COBPEMEHHOM KIIETOYHON TEOPUHU.

MeTo bl MOJIEKYISIPHON U KJIETOUYHOM OMOJOTHH: MUKPOCKOMIUS, XpoMarorpadus, snekrpodopes,
METOJl MEYEHBIX aToOMOB, nuddepeHaTbHOE UEHTPU(DYTUPOBaHHUE, KYJIbTUBUPOBAHHE KJIETOK.
H3yuenue ukcuposannvix Kiemok. INEKTPOHHAS MHUKpocKonus. Kougoxanvnas Mmukpockonus.
Bumanvnoe (npudscusnennoe) uzyuenue Kiemox.

JdemoHcTpauuu



IToptpetsl: P. I'yk, A. JleBenryk, T. llIsann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuupl 1 cxembl: «CBETOBOH MHUKPOCKOID», «DJIEKTPOHHBI MUKpPOCKO», «McTopus pa3BuTus
METOJ0B MUKPOCKOIIUI.

OObopynoBaHue: CBETOBOH MHKPOCKOI, MHUKPONpPENApaThl PACTUTENBHBIX, JKUBOTHBIX U
OaKTepUaIbHBIX KICTOK.

IIpakTuyeckasi padora «l3ydeHue MeTONOB KJIETOYHOM Owosorun (Xpomartorpadus,
anektpodopes, mupdepennuanbaoe neHTpudyruposanue, [TLP)».

Tema 4. Xumuveckasi OpraHu3anus KIeTKU

XUMHYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YJIBTPaMUKPOIJIEMEHTHL. Boga u €€ ponp Kak
pacTBOPUTENI, pEareHTa, y4acTH€ B CTPYKTYPUPOBAHUM KIIETKH, TEILIOPErysiuuv. MuHepaabHbIe
BElIECTBA KJIETKH, UX Onosornyeckasi posib. Poib KaTHOHOB U aHMOHOB B KJIETKE.

Opranuueckue BellecTBa KJIeTKU. buosnornueckue nonumepsl. benkn. AMUHOKHMCIOTHBIN cOCTaB
6enxoB. CTpyKTyphI OeNKOBOM MoieKyibl. [lepBuynas cTpykTypa Oenka, nentuaHas cBs3b. Bropuynas,
TpeTH4Hasi, YeTBepTUYHas CTPYKTyphl. JleHarypanus. CsoiictBa OenkoB. Knaccudukanus Oenkos.
buonoruueckue pynkiuu 6enKoB. [lpuonsi.

VYrneBoabl. MoHocaxapuibl, Jucaxapuibl, OJUrocaxapuabl U nojucaxapuzabl. OOumil miax
CTpOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBA YIJIeBOOB. buonoruueckue GpyHKInN yrieBooB.

Jlununel. T'uapodunbHo-TUapOodoOHBIE cBoMicTBa. Knaccudukanus nunumaos. Tpurnunepunsi,
dbochomunuabl, BOCKH, cTepounbl. buonornueckue QyHknuu aunuaoB. OOmme CcBoicTBa
OMOJIOTHIECKUX MEMOpaH — TEKY4eCTh, CIOCOOHOCTh K CAMO3aMBIKaHHUIO, TIOTYIIPOHUIIAEMOCTb.

Hyxneunosbie kucnotel. JJHK u PHK. Ctpoenue nyknennoBbix kucinot. Hykneorunsl. [lpunnun
koMruiementapHocTu. [IpaBuno Yapradda. Ctpykrypa JJHK — nBoitnas cnupans. MectoHaxox1eHUE U
ouonorundeckue pynkuuu JJHK. Bunst PHK. ®ynkuuu PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBszu B MmoJiekyne AT®. buonorumueckue
¢byaxkuun  AT®. BoccraHoBieHHbIE  TEPEHOCUMKH, HX  (QyHKIIMU B KIETKe. /Jlpyeue
nykneozuompugocgamor (HT®). CexsenupoBanue [JIHK. Memoow eenomuxu, mpanckpunmomuxu,
NPOMeoOMUKU.

CrpykrypHas Ouoiorusi: OHOXMMHUYECKHME U OMOPU3NYECKUE HCCIEeOBaHUS COCTaBa U
IIPOCTPAHCTBEHHOM CTPYKTYpBl OMOMOueKy. Moodenuposanue cmpykmypol u QYHKYuli OUOMONEKY U UX
Komniexcos. KomnviomepHulll Ouzatin u opeaHuyeckuii cuHmes OUOMONEKY U UX HenpupoOHbLX
aHanozoe.

JdemMoHcTpanuu

[Moprpersr: JI. Ilomuur, [Ix. Yorcon, @. Kpuk, M. Vunkuuc, P. ®pankmun, ®. Cosurep, C.
IIpy3unep.

Juarpammsl: «Pacnpenenenne XMMHUYECKUX JIEMEHTOB B HEXHUBOW Npupoze», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPUPOAEH.

Tabmuis! u cxemsl: «Ilepuonnueckas TabiauIa XUMHUECKUX 3JIEMEHTOBY, «CTpOCHHE MOJIEKYIIbI
BOJIbI», «BemiecTBa B cocTaBe opraHu3mMoBy», «CTpoeHHe MOJeKynbl Oenkay, «CTpyKTypsl OelKoBOH
MOJIEKYNbl», «CTpoeHne MoJeKyn yrieBonoB», «CTpoeHHe MoJieKyd Junuaos», «HykinenHoBble
KHCIOTB, «CTpoeHne MosieKyiasl ATD».

O6opynoBaHue: XUMUYECKasl IOCy1a U 000pyI0BaHHE.

JlaGopaTopHas padora «OOHapyxeHHE OCTKOB C MTOMOIIBIO KAaUeCTBEHHBIX PEAKITUI».

JlabopaTopHasi pabGora «lccienoBaHue HYKIEHMHOBBIX KHCIIOT, BBIIEIEHHBIX M3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue 1 yHKUMH KJIETKH

Tunsl  kieTok: sykapuoTuyeckas W mnpokapuotuueckas. CTpyKTypHO-(QYHKIIMOHAJIbHBIE
00pa30BaHMsI KIETKH.



Crpoenne mpokapuoTHueckoi kietku. Knerounass ctenka Oakrtepuit u apxeid. OcobeHHOCTH
CTpPOEHHUs TeTepoTpOodHON M aBTOTPOPHON MPOKAPUOTHUYECKUX KIETOK. MecTo W poJib MPOKApHUOT B
OnolEeHO3aX.

Crpoenne u (YHKIMOHMPOBAHUE OHYKapHOTHUeCKOW kieTku. Ilma3smarmueckas memOpaHa
(mnazmanemma). CTpyKTypa Iia3MaTudeckoil MemOpanbl. TpaHCTIOPT BELIECTB Uepe3 MIa3MaTHYECKYIO
MeMOpaHy: naccuBHbIN (muddy3us, odnerdyéHHas mquddy3ust), akTUBHBINA (IEPBUYHBIA W BTOPUIHBIN
akTuBHBbIN TpaHcnopT). [lomynmponunaemocts MeMOpanbl. PaGota HaTpuii-kamueBoro Hacoca.
OHAOIMTO3: MUHOUUTO3, (aronuro3. Ik3ouuTo3. Kiuerounas crtenka. Crpykrypa U (QYyHKIHU
KJICTOYHOM CTEHKH pacTeHHil, IpHOoB.

Hurtormmazma. Iluto3zons. [lutockener. [IBwkeHue nuToruia3Mbl. OpraHouzibl  KIETKH.
OnHomMeMOpaHHBIE OPTraHOWIBI KJIETKH: HHAomIasMmatudeckas cerb (DIIC), ammapar ['onbmkw,
JM30COMBI, UX CTpOEHHE U (YHKUIMHU. B3aMOCBSI3b 0JTHOMEMOPAHHBIX OPraHOUIOB KieTkH. CTpoeHue
TPaHYJSIPHOTO peTUKyinyma. Mexanusm nanpaenenusi denxoe ¢ IIIC. CuHTE3 pacTBOPUMBIX OEIIKOB.
CuHTe3 KIJIETOYHbIX MeMOpaH. [maakuii (arpaHyisIpHBIN) SHAOMIA3MATUYECKHI  PETUKYIYM.
CekperopHass Qynkuus anmapata [ompmxu. Moougukayus 6Genkoe 6 annapame 1o0nb0dxCuU.
Copmuposka 6enxos 6 annapame I onv0xcu. TpaHCIIOPT BelIECTB B KieTKe. Bakyoyin pacTUTENbHBIX
kietok. Kierounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOUABl  KJIETKH:  MHUTOXOHAPWUHU, IIACTHABL.  [Ipoucxooicoenue
mumoxouopuil u naacmuo. Cumbuoeenes (K.C. Mepeacrkosckuil, JI. Mapaynuc). Ctpoenue u GyHKIINH
MUTOXOHJIpUM ¥ muacTui. IlepBuuHble, BTOpPUYHBIE U CIIOXHBIE IUIACTUIBI (DOTOCHHTEIUPYIOIIUX
3YKApUOT. XJIOPOIUIACTBI, XPOMOILIACTHI, JISUKOIIACThI BBICIIMX PACTECHUM.

HememOpannbie opranoupl kieTku CTpoeHue u GyHKIIUU HEMEMOPAHHBIX OPTaHOUIOB KIIETKH.
PubGocomsl. [lpomesicymounvie gunramenmol. MukpoduiaaMeHTbl. AxmuHogvle MuKpoguiamenmuol.
MpIieuHble KIETKU. AKMUHO8bie KOMNOHEHMbl HeMbluleuHblx Kiemok. Muxkporpyoouku. Kietounsrit
ueHtp. CtpoeHue U JBUKEHHE KTYTUKOB U pEeCHUYEK. MUKpOTpyOOuKM uMTOIUIa3Mbl. LleHTpHOIb.
benku, accoyuuposannvie ¢ muxpoghunamenmamu u muxpompybouxamu. Momopnvie 6eaxu.

Anpo. O6onouka siapa, XpoOMaTHH, KapuoIIa3Ma, SJIPBIIIKU, UX CTpOeHHE U PYHKIUU. SaepHbIi
0enkoBbIil MaTpukc. [IpocTpaHCTBEHHOE paclonokeHHue XPOMOCOM B UHTEp(ha3HOM sizipe. Dyxpomamun
u eemepoxpomamut. bekun XpoMaTuHa — TUCTOHBL. JJuHamuka sioeproi 060104Kku 6 mumose. HoepHhulil
Mpancnopm.

Knerounsie BkimtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK SYKAapUOT (PacTUTEIbHOM,
KUBOTHOH, TpHOHOIA).

JdemMoHcTpanuu

IToptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmumer 1 cxembl: «CTpoeHHE SYKapUOTHYECKOW KieTKu», «CTpoeHHe KHUBOTHOM KIETKHY,
«CTpoeHHE  pacTUTENbHOM  KiIeTKm», «CTtpoeHme  MUTOXOHIApHM», <«Aapo»,  «CtpoeHune
MPOKAPUOTUYECKOM KIETKH.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKPOIpPENapaThl PaCTUTENbHBIX, >KUBOTHBIX KIIETOK,
MUKpOTpenaparbl 0aKTepHalbHbIX KIETOK.

JlabopaTopHasi padora «/3ydueHne cTpoeHHs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTnueckas padora «/3ydyeHue cBOMCTB KJIIETOUHOI MEMOpaHbI».

JlaGoparopnass padGora «lccienoBaHue T1uIa3MoiM3a M JIEIUIa3MOJIM3a B PACTUTEIbHBIX
KJIETKax».

IpakTuyeckas padora «3yueHue ABUKEHUS UTOMNJIA3Mbl B PACTUTEIIbHBIX KIETKAX.

Tema 6. O0MeH BellecTB U NMpeBpalleHue JHEPruM B KJIeTKe

AccuMmIsIvST M AUCCUMWJISIIUSL — JIBE€ CTOPOHBI MeTaboiu3Ma. Tumbsl OoOMEHa BEIIEeCTB:
aBTOTPOGHBIA U TeTepoTpodHBIA. YyacTue KHCIOpoJa B OOMEHHBIX IpoLeccax. DHEPreTHYecKoe
obecrieyenue kietku: mnpespamieHne AT® B oOMeHHBIX mporeccax. DepMEHTATUBHBIA XapakTep
peaknuil KJIeToYHoro meradosm3ma. DEepMEHTHI, WX CTPOCHHE, CBOWCTBA M MEXAHW3M JICHCTBHSL.



Kodepmentsl. Otnuuns GepMEHTOB OT HEOPTAHMYECKUX KATAIM3aTOPOB. belKu-akTUBATOPHI U OETKU-
MHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX pEeaKLUi OT pa3IMyHbIX (aKTOPOB.

[lepBUYHBIl CUHTE3 OPraHMYECKUX BEIIECTB B KieTke. DOTOCHHTE3. AHOKCU2eHHbll U
oxcuzeHuvili pomocunmes y baxkmepuil. Ceemocodouparowjue nueMeHmsvl U NUSMEHMbl PEaKyuOHHO20
yenmpa. Ponp xmoporactoB B nporecce ¢porocunte3a. CBeToBas u TeMHOBas ¢a3bl. PomoodvixaHue,
Cs., C4- u CAM-munset hpomocunmesa. IlpoagykTuBHOCTh (hOTOCHHTE3a. BiusiHue pa3nudHbIX (PakTopoB
Ha CKOpOCTh (poTocuHTEe3a. 3HaYeHNE POTOCUHTE3A.

XemocuHTe3. Pa3zHooOpa3ue OpraHM3MOB-XEMOCHHTETUKOB: HUTPUDUIUPYIONIUE OaKTepuH,
xKene300aKkTepuu, cepoOaKTeprn, BOIOPOIHbIE OaKkTepruu. 3HAaUCHHE XEMOCHHTE3a.

Ana’pobnble opraHu3Mbl. Buabsl Oposkenus. [IpomykTel OpokeHUSS M UX HUCIHOJIb30BaHUE
4eJI0BEKOM. AHa pOOHBIE MUKPOOPTraHU3MbI KaK 00BEKThl OMOTEXHOJIOTUU M BO30OYyAUTEIH OOJIe3HEH.

AdpoOHBIE OpraHU3MEbIL. JTamnbl 3HEpreTndeckoro ooMena. [loaroroBuTenbHbIi dTam. [nukonus —
OECKHCIIOPOIHOE PACHICTICHHUE TITIOKO3BI.

buonoruueckoe OKuCI€HHE, WM KIETOYHOE JAbIXxaHWe. Poiab MUTOXOHIpHI B mpoieccax
ouonorudeckoro okucienus. L{uknuueckue peakuuu. OxucnurensHoe (GochopunupoBanue. IHepaus
Membpannoeo  epaduenma  npomonos. Cummes AT®D: paboma npomonnou ATD-cunmasol.
[IpeumymiectBa a’poOHOro myTH oOOMeHa BemiecTB Tepea  aHadpoOHBIM.  DPQeKTHBHOCTH
SHEPreTHYECKOro oOMeHa.

JdeMmoHcTpamun

[loprpersr: [x. Ilpuctou, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. Durensrapar, Il
Murtuemnn, I'. A. 3aBap3uH.

Tabnuie! u cxembl: «@oTOCHHTE3Y, «IHEpreTudeckuii oomMen», «buocunres 6enka», «CTpoeHue
bepmeHTa», «XEMOCHHTE3).

OO6opynoBaHue: CBETOBOM MHKpPOCKON, OOOpYyAOBaHWE MJii HPUTOTOBIEHMSI TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopnasi padora «/3ydeHHue KaTaJUTHUYECKONH aKTUBHOCTU (epMEHTOB (Ha MpuMepe
aMmIIa3bl WIK KaTaaasbl)y.

JlabopaTopHnasi pabora «l3yueHue ¢GepMEeHTATUBHOIO pACIICIIEHUsS TMEPOKCHAA BOJIOpOAA B
PaCTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopatopHas padora «CpaBHeHUE MPo1ecCOB (POTOCHHTE3a M XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHEHHUE POLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacieacrBeHHasi MHpoOpMalus U peaju3anus eé B KJIeTKe

Peakuuu matpuuHoro cuaresa. [IpuHIMI KOMIJIEMEHTAPHOCTH B PEaKIUsAX MAaTPUYHOTO CUHTE3A.
Peanuzanus HacnenctBeHHOM wuHpopMmaruu. ['eHeTHueckuil Koj, ero cpoicTBa. TpaHCKpumuus —
MatpuuHblii cuHTe3 PHK. [IpuHIMOBI TpaHCKPUMNIHMH: KOMIIEMEHTAPHOCTh, AHTHIIAPAIIIEIBHOCTD,
acumMeTpuIHOCTh. Co3spesanue mampuyunvix PHK 6 sykapuomuuecxotu kniemke. Hexooupyrowue PHK.

Tpancnsamuss u e€ oranmbl. Yuactue TpancnopTHeix PHK B OmocuwHTe3e Oenka. YcioBus
6uocunresa Oenka. KogupoBanue amuHokuciaot. Posb pubocom B GrocuHTe3e Oenka.

Cosepemennvie npedcmasnenus o cmpoenuu cenog. OpraHuzanyss reHOMa y NPOKapUoOT U
9YKAapHOT. Perynsius akTUBHOCTH T€HOB Yy mpokapuoT. ['mmotesa omepona (®. JKakob, XK. Mawno).
Monekynapuvle mexanuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6 pecynsayuu pabomol
2eHo6. Perynsaius 0OMEHHBIX MTPOIECCOB B KieTKe. KiteTounplit romeocTas.

Bupycel — HekneTouHble (GOpPMBI KM3HM M OONHraTtHeie mapasutbl. CTpOeHUE MTPOCTBIX U
CIIO)KHBIX BHPYCOB, PETPOBUpPYCOB, Oakrepuodaro. Kusnenuwiti yuxn /[HK-codeparcawux eupycos,
PHK-cooepoicawux eupycos, bakmepuoghazos. Obpamuas mpanckpunyus, peeepmasa, unmezpasd.

Bupycubie 3a0oneBanus denoBeka, kuBoTHBIX, pacteruil. CIIN, COVID-19, conmanpHbie U
MEIULUHCKUE TPOOIIEMBI.



Buoungopmamura: unmeepayus u amaiuz oonvuux maccueos («bigdatay) cmpyxmyphuix
buonocuueckux OaumHvix. Hanomexuonoeuu e ouonocuu u meouyuue. Ilpoepammupyemvie QyHKyuu
benxos. Cnocobvl 00cmasKu 1eKapcms.

JdemMoHcTpanuu

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

Tabmuub! u cxemsl: «buocunTes Oenkay, «I eHeTnYecKkuid Koy, «Bupycer», «bakrepuodarny.

IMpakTnyeckas padora «Co3nanue MOJICIH BUPYCay.

Tema 8. ’/KuzHeHHbIN HUKJI KJIETKHU

Knerounsnii ki, ero nepuoas! u perynsuus. Matepdasza u muto3. OCOOEHHOCTH MPOLIECCOB,
nporekaomux B uHTepdaze. IlomroroBka  kimetku K geneHuro.  [Ipecunrernyeckuit
(MOCTMUTOTUYECKHUI), CHUHTETUYECKUH U  IMOCTCUHTETHYECKHH (IPEMUTOTHYECKUN) TEPUOJIbI
uHTEep(a3bl.

Martpuunsiii cunte3 JIHK — permmukanus. [Ipunnune! permmkannu JIHK: xoMImeMeHTapHOCTS,
MIOJIYKOHCEPBATUBHBIM CHHTE3, aHTUNapauieabHOCTh. Mexanusm permmkauuu JHK. Xpomocomsl.
Crpoenue xpomocom. Temomepsl u Tenomepasa. XpPOMOCOMHBIM Ha0Op KIETKH — KApUOTHIL
JIMTUTOMTHBIH U TaIuIONIHBIN HA0OPHI XpOMOCOM. [ 'OMOIOTHYHBIE XpPOMOCOMBI. [10JI0BBIE XPOMOCOMBEI.

Henenue kinerku — Muto3. CTaaud MUTO3a U MPOUCXOMASAIIUE B HUX IMpoLEecChl. THUIIBI MUTO3a.
Kapuokunes n nutokunes. buosornueckoe 3HaueHHE MUTO3A.

Perynsamus mutoTndeckoro nukia kietku. [IporpaMmmupyemas kiieTouHasi TuOENb — aromnTo3s.

Knerounoe spo, XpoMocoMbl, (yHKIMOHaNbHAas TeHOMMKA. Mexanusmel npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu riemok. «Lugpposas kiemrxa» — 6uoungopmamuuecxue
MoOenu YYHKYUOHUPOBAHUS KIEeMKU.

JdemoncTpanuu

Tabmuubpl u cxembl: <«JKWU3HEHHBI UK KIETKW», «MuTO3», «CTpPOEHHE XPOMOCOMY,
«Penmukanus [JHK».

Ob6opynoBaHue: CBETOBOM MUKPOCKOII, MUKponpenapaTsl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKay.

JlabopaTopnasi padora «/3ydeHne XpoMOCOM Ha FOTOBBIX MUKpOIIpENapaTax».

JlabGopaTopHnas padora «Habmonenre MuTo3a B KJIETKaX KOHUMKA KOpEIIKa Jiyka (Ha TOTOBBIX
MUKpOIpenaparax).

Tema 9. Ctpoenne u pyHKIMH OPraHu3MoOB

buonorudeckoe pazHooOpasue oprann3mMoB. OJHOKJIETOUHbIE, KOJOHUAIbHbBIE, MHOTOKJIETOUHBIE
OpTraHU3MBI.

Oco0eHHOCTH CTPOEHUS M JKU3HENEATEIbHOCTH OJIHOKJIETOYHBIX OpraHu3MoB. baktepuu, apxeu,
OJTHOKJICTOYHBIE I'PUOBI, OTHOKJIETOYHBIE BOJJOPOCIIH, APYrHe NpoTHCThl. KooHHanbHbIE OpraHu3MBI.

B3aumocBs3p yacTell MHOIOKJIETOUHOIO OpraHuzMa. TKaHM, OpraHbl M CHUCTEMBI OpIaHOB.
OpranusM kak eauHoe nenoe. ['omeocras.

Tkanu pacreHuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBarenbHasl, MOKPOBHAs, MPOBOSIIAS,
OCHOBHasA, MexaHHueckasi. OcoOeHHOCTH cTpoeHMs, (DYHKIMI M PacmojioKeHHs TKaHeH B opraHax
pacTeHui.

TkaHM >KMBOTHBIX M 4YeJlOBeKAa. THIBI >KMBOTHBIX TKAHEW: SMHTENMaIbHAsA, COCAUHUTEIbHAS,
MblllIeyHas, HepBHasg. OCOOEHHOCTH cTpoeHus, (YHKUMH M pacloJIOKEHHs TKaHel B opraHax
YKUBOTHBIX U YEJIOBEKA.

Opranel. BereraruBHble M Te€HEpAaTHBHBIE OpraHbl pacTeHHil. OpraHbl M CHUCTEMBl OpPraHOB
KUBOTHBIX U 4yesoBeKa. DyHKIIMN OPraHOB U CUCTEM OpPI'aHOB.

Onopa Tena opranu3mMoB. Kapkac pacrenmii. CKeneTbl OJHOKJIECTOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbI 1 BHYTpeHHUH ckesieT. CTPOSHUE U TUIIBI COSTUHEHUST KOCTEH.

JIBI>KEHHE OpraHu3MOB. J[BMKEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOMIHOE, KI'YTUKOBOE,
pecHUYHOE. /[BHKEHNE MHOTOKJIETOUHBIX PACTEHUI: TPOIIM3MBI U HACTUH. [[BUKEHNE MHOTOKIIETOUHBIX
KUBOTHBIX U YeJIOBeKa: MbllieuHas cuctema. Peduiekc. CkeneTHble MBIl U UX paboTa.



IIuranue opranusmos. Ilormomenue BOABI, YIVIEKUCIOINO ra3a M MHUHEpAIbHBIX BELIECTB
pacrenuaMHu. llutanue >KMBOTHBIX. BHYTpHIIONIOCTHOE M BHYTPHKIJIETOYHOE mNuineBapeHue. lIuranne
IIO3BOHOYHBIX KMBOTHBIX. OTHENbl NUIIEBAPUTENBHOIO TpakTa. lIuineBapuTeNbHBIE KENlEe3bl.
[InmeBapuTenpHas CUCTEMA YEJIOBEKa.

Hpixanue opranu3moB. [[pixanue pacrteHuil. Jlpixanwe >xuBOTHBIX. Juddysus razoB uepes
MOBEPXHOCTh KiIeTKU. KoxHoe npixanue. J{pixarenbHas oBepxXHOCTh. JKabepHoe U JErouHoe JbIXaHue.
JlpIxaHWe IO3BOHOYHBIX JKMBOTHBIX M 4YEJIOBEKA. OBOJIOLHMOHHOE YCIOXHEHHE CTPOCHMS JIETKHUX
ITI03BOHOYHBIX XKMBOTHBIX. J[bpIXaTelIbHAs cUCTEMaA 4YeaoBeKa. MexaHu3M BEeHTWISIUUY JIETKUX Y NTHL] U
MJICKOTUTAIOIMUX. Perymnsius apixanus. JprxareabHbie 00bEMBI.

Tpancnopr BemecTB y OpraHu3mMoB. TpaHCIIOPTHBIE CUCTEMBI PACTEHUN. TpaHCIOPT BEILECTB y
XKUBOTHBIX. KpoBeHOCHas cucrema u €€ opranel. KpoBeHOCHas CUCTEMa IO3BOHOYHBIX )XKMBOTHBIX U
yenoBeka. Cepale, KpPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOparieHusi. IBONIOLHUOHHBIC
YCIIO)KHEHUS CTPOEHHUSI KPOBEHOCHOH CHCTEMbI I03BOHOYHBIX JXUBOTHbIX. Pabora cepaua u eé
peryJssnus.

Brigenenue y opraunsmMoB. Beinenenue y pacrenuil. Boigenenue y x&kuBoTHbIX. COKpAaTUTENbHbBIE
Bakyosin. Oprassl BblaeneHUs. DuibTpauus, CeKpeuus M OOpaTHOE BCaChIBAaHHE KAaK MEXaHU3MbI
paboTel opraHoB BbiAeneHHs. CBS3b IMOJIOCTH Tela C KPOBEHOCHOW M BBIIEIHMTENBHON CHCTEMaMH.
Bbinenenne y M0O3BOHOYHBIX >KMBOTHBIX M 4yenoBeka. Ilouku. CtpoeHue M (PyHKUHOHHPOBAHUE
HedppoHa. OOpa3oBaHUE MOYH Y YETIOBEKA.

3amuTra y OpraHu3MoOB. 3allUTa y OJHOKIETOYHBIX OpraHu3moB. Crnopbl OakTepuil M IMCTHI
[pocTeHIMX. 3aluTa y MHOTOKJIETOUHbIX pacTeHuid. KyTtukyna. CpencrBa macCUBHOM M XMMHUYECKOMN
3amuThl. DUTOHIUABI.

3amuTra y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKPOBBI M MX NpPOM3BOAHBIE. 3alllUTa OpPraHU3Ma OT
6onesneil. IMmMmyHHast cucreMa 4yenoBeka. KieTouHbll U ryMopaiabHbBI UMMYHUTET. Bpoxka€HHBIN 1
NpUOOPETEHHBIN crienupUIecKuil MMMYHUTET. Teopusi KIOHaJIbHO-ceIeKTUBHOro ummyHutera (I1.
Opnux, ®. M. bepner, C. Tonerasa). BocnamutenbHble OTBETHl OpraHu3MoB. Posib BpOXIEHHOTO
MMMYHHUTETA B pa3BUTUHU CUCTEMHBIX 3a00JI€BaHUI.

PasgpaxxumocTs M perynsauus y opraHu3MoB. Pa3gpakMMoOCTh y OJHOKIIETOYHBIX OPraHU3MOB.
Takcucsl. Pa3npaxuMoCTh U peryisiiys y pacTeHUi. POCTOBBIE BENIECTBA U UX 3HAYCHUE.

HepBHas cucrema u peduiekTopHas peryisuus y *KMBOTHBIX. HepBHas cucrema u €€ OTHENbI.
OBOJIOIIMOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOW CHCTEMBI y >KMBOTHBIX. OTHENBI TOJIOBHOTO MO3ra
MMO3BOHOYHBIX KUBOTHBIX. Pediiekc u pednekropHas ayra. besycioBHbie 1 yCIOBHBIEC PEIIEKCHI.

['ymopasibHas peryisnus U SHIOKPUHHAS CUCTEMA )KMBOTHBIX M 4esoBeKa. JKenes3sl SHAOKPUHHON
CUCTEMBl M HMX TOPMOHBI. JlelicTBME TOPMOHOB. B3auMMOCBS3b HEPBHOW M JHAOKPUHHON CHUCTEM.
I'unoranamo-runoguzapHas cucrema.

JdemMoHcTpanuu

[Toptper: U. I1. [1aBnos.

Tabmuuer u  cxembl: «OJHOKJIETOYHBIE BOJOPOCIN», «MHOTOKJIETOUYHBIE BOJOPOCIHY,
«bakrepun», «IIpocreiimme», «Opranbl IBETKOBBIX pacTeHH», «CHCTEMBI OpPraHOB I103BOHOYHBIX
KUBOTHBIX», «BHYTpeHHee CTpoeHHME HaceKoMbIX», «TkaHM pacTteHuil», «KOpHEBBIE CHCTEMBI,
«Ctpoenue ctebns», «CTpoeHHe JIMCTOBOM TUIACTUHKNY», «TKaHW >KMBOTHBIX», «CKENET 4YeToBeKay,
«[InmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenpHas cucrema», «HepsHas
cucrema», «Koxay», «MpledHas cucrema», «BpinenurenpHas cucteMay, «DHIOKPUHHAS CHUCTEMay,
«Ctpoenne Mmbip», «MMmmyHuteT», «KunmedyHonosocTHele», «(Cxema MUTaHUS PacTEHUN»,
«KpoBeHOCHBIE CHCTEMBI MO3BOHOYHBIX JXMBOTHBIX», «CTpoeHue ruapsl», «CTpoeHHe IIaHapum»,
«BHyTpeHHee cTpoeHue n0xaeBoro yepss», «HepBHas cuctema pbeiO», «HepBHas cucrema JATYIIKWY,
«HepBHast cucrema npecMbikaromuxcs», «HepHas cucrema nruny», «HepBHas cucrema
MIIEKONUTaOMUX Y, «HepBHas cucrema uenoBekay, «Pedexcy.



OO6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKpONpenapaTsl OIHOKJIETOYHBIX OpPraHU3MOB,
MHUKpOIIpenapaTsl TKaHEW, PAKOBHHBI MOJUIKOCKOB, KOJUIEKIMU HACEKOMBIX, HIJIOKOXKHUX, IKUBBIE
SK3EMIUIAPhl KOMHATHBIX pAacTEHUil, repOdapuu pacTeHHl pPa3HBIX OTJEJNOB, BIIAXKHBIC Mpenaparhbl
KUBOTHBIX, CKEJEThl I103BOHOYHBIX, KOJIJIEKIMU OECIIO3BOHOUYHBIX MHBOTHBIX, CKEJET YEJIOBEKa,
o0opyJ0OBaHUE I JIEMOHCTpPAIlMM TOYBEHHOTO W BO3AYIIHOTO MUTAHUS PACTCHUH, PACIICTUICHUS
Kpaxmasia ¥ OeJKOB Moj JeHCTBUEM (PEpMEHTOB, OOOPYAOBAaHME Ui JEMOHCTPALlMHM OIBITOB IO
MU3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXAHM3Ma JIbIXAaTEJbHbIX JABW)XEHUH, MOJEIN TOJIOBHOIO
MO3ra pa3In4HbIX KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHell pacTeHUi».

JlaGoparopHas padora «3yueHne TkaHei )KUBOTHBIX».

JlabGoparopHas padora «3yueHne opraHoB LIBETKOBOTO PACTECHHUSI».

Tema 10. PazMHOkeHHe M pa3BUTHE OPTaHU3MOB

®opMbl pa3MHOXKEHHUS OPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) M IMOJIoBoe. Buabl
0ecrooro pa3sMHOKEHUS: TOYKOBAHUE, CIIOPYIIALNS, (hparMeHTaIusl, KIOHUPOBaHUE.

[TonoBoe pasmuHoxenue. IlonoBeie kneTku, win ramersl. Meito3. Craauu meito3a. IloBenenue
xpoMocoM B Meno3e. Kpoccunrosep. buosornueckuii ¢MbICII Melo3a U IOJIOBOTO Iiporuecca. Meio3 u
€ro MeCTO B )KM3HEHHOM LIUKJIE OPTaHU3MOB.

[Ipen3zaponpimeBoe pazputue. ['ameroreHe3 y >kuBOTHBIX. [lonoBbie xkene3bl. OOpa3oBaHHEe U
pa3BUTHE NOJIOBBIX KiIETOK. CriepmaroreHes u ooreHes. CTpOeHHUE MOIOBBIX KIETOK.

OmnogoTBopeHHe U 3MOPHOHAIBHOE pPa3BUTHE JKUBOTHBIX. CHocoObI  OIJIOJOTBOPEHMUS:
Hapy)KHO€, BHyTpeHHee. [lapTenorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DOMOpHONOTHsS — Hayka O pa3BUTHUU
opranusMoB. Mopghozcenes — oona u3z enasnvix npoodnem smopuonocuu. Konyenyus mopghoeenos u
mooenu mopgoeeneza. Craguu >MOpUOreHe3a KUBOTHBIX (Ha mpumepe Jsarymku). Jpobnenne. Tunsl
npoOneHus. /[JemepmunuposanrHoe u HedepMunuposanHoe opoobnenue. bnacmyna, munwvr 6nacmyn.
OcobeHHocTH 1pOo6IeHUs] MIIEKOUTAIOMUX. 3apO/IbIILIEBbIe JIUCTKU (racTpyssuus). 3aKkiagka OpraHoB
U TKaHEHd M3 3apOoJBIILIEBBIX JMCTKOB. B3auMHOE BIMSHME YacTel pa3BUBAIOLIETOCS 3apoibllla
(aMOpHoOHanbHasT MHAYKLHKA). 3aKiajka IUIaHa CTPOEHHUS JKMBOTHOTO KakK pe3yibTaT HEepapXUUYECKUX
B3aMMOJICHCTBUI reHoB. BiusHue Ha 3MOpHOHANBHOE Pa3BUTHE PA3NHYHBIX (PAKTOPOB OKpY’Karoleh
CpElpbl.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHbl mepuoj. Ilpsmoe u HempsMoe pa3BUTHE.
Pa3Butne ¢ meramopo3zom y 0ecrio3BOHOYHBIX U TO3BOHOYHBIX KUBOTHBIX. bruonornyeckoe 3HaueHHe
MPSIMOTO U HEMPSMOT'O Pa3BUTHS, UX pacHpOCTpaHEHUE B Mpupoje. TUIbl pocTa KUBOTHBIX. DaKTOPHI
PEryJsIiu POCTa KMBOTHBIX M yenoBeka. CTaluu MOCTIMOPHUOHAIBHOTO PAa3BUTHUS Yy JKUBOTHBIX H
yenoBeka. [lepuoasl oHTOreHe3a yenoseka. CTapeHne U CMepTh KaKk OMOJIOTHYECKUE TPOLIECCHI.

Pasmuoxenune u passutue pacteHuil. ['ameroput u crnopoput. Meio3 B KU3HEHHOM ILIHKIIE
pactenuii. OOpa3oBaHue CIOp B Tpoliecce Meio3a. ['amerorene3 y pacreHuid. OIIOJIOTBOpPEHHE H
pa3BUTHE PpACTUTENIBHBIX OpraHu3MoOB. JIBOWHOE OIUIOJOTBOPEHME Yy IBETKOBBIX PACTEHUH.
OO0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHU3MBI PETYJISALUN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JdemMoHcTpanuu

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

Tabmuuer u cxembl: «BereratuBHoe pasMHOXKeHHE», «TUIBI 0ECrosoro Ppa3MHOXKEHHS,
«Pa3MHOXKEHHE XJIaMUJIOMOHAIb», «Pa3MHOXKEHHE 3BIVIEHBI», «Pa3sMHOXKEHHE TUIAPBY, «Menos3»,
«Xpomocombl», «l'amerorenes», «CTpoeHHE SMUEKIETKH W crepMaro3onaay, «OCHOBHBIE CTaIuH
oHTOTeHe3a», «lIpsAmoe m Hempsimoe pazBuTHe», «Pa3zBuTue Mailckoro xyka», «Pa3zButue capaHum,
«Pa3Butne narymku», «JIBoliHOE OIUIOJOTBOPEHME Yy ILIBETKOBBIX pacTeHHil», «CTpoeHue ceMsH
OJITHOZIOJIBHBIX U JIBYJOJIBHBIX pacTeHUI», «JKU3HEHHBII UK MOPCKON KamycThl», «KU3HEHHBINH UK
Mxay, « KU3HEHHBIN LUK TANIOPOTHUKAY, «)KU3HEHHBIN LIUKJ COCHBI.



OO6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKPOIIpENaparhl SHIEKIETOK U CIEepPMaTO30HUI0B,
Mozeinb «L UK pa3BUTHSA JIATYILIKA Y.

JlabopaTopHas padora «/3yueHne cTpoeHHs MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIPEIApaTaxy.

IIpakTuyeckass padora «BbisgBICHHE MPU3HAKOB CXOJACTBA 3apOAbIIIEH MO3BOHOYHBIX
KUBOTHBIX).

JlabGoparopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIMX PACTCHUI».

Tema 11. 'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHM3MOB

HcTopus cTaHOBJIECHHUS M Pa3BUTHUS TEHETHKH Kak Hayku. PaGoter I'. Mennens, I'. ne ®pusa, T.
Moprana. Ponp oreuecTBeHHbIX yu€HBIX B pasButuu renetukd. Paborer H. K. Kompmosa, H. W.
BaBunoBa, A. H. benosepckoro, I'. JI. Kapmeuenko, FO. A. ®unmunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETHUYECKHE MOHATUS U CUMBOJIBL. | 'OMOJIOTHYHBIE XPOMOCOMBI, aJIJIEJIbHBIE T'€HBI,
aIbTepHATUBHbIE IPU3HAKM, JOMHUHAHTHBIM M PELECCUBHBIM IPU3HAK, FOMO3UIOTa, IETEPO3UTOTa,
qycTas JIMHUA, TUOpUIbI, TreHoTur, (eHotun. OCHOBHBIE METOJbl T€HETUKH: THOPUAO0IOTHYECKUIA,
LUTOJOTUYECKUNA, MOJIEKYJIIPHO-TE€HETUUECKHUII.

JdemMoHcTpauuu

[loprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. W. Basunos, A. H.
benozepckuii, I'. /1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecockuii.

Tabmuis! u cxeMbl: «MeTOoIbl TeHETUKHY, «CXEMBbI CKpEIIMBAHUS.

JladopaTopHasi pa6oTa «J/[po3oduira kak 0O0bEKT FreHETHICCKUX MUCCIICAOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemubanue. [lepBbiii 3akoH Menaenss — 3aKOH eAMHOOOpa3usi THOPHIOB
nepBoro mnokosieHus. llpaBuno nomuHupoBanus. Bropoit 3akoH MeHnenss — 3aKOH pacUIeIUICHUs
npu3HaKkoB. LluTonoruueckne 0OCHOBbI MOHOTHOPUIHOTO CKpelIBaHus. [ unore3a 4ucTOThl raMerT.

AHanmusupyromee ckpemuBaHue. IIpomexyTouHbI XapakTep HacienoBaHus. PacuieneHue
MIPU3HAKOB IIPU HETIOJHOM JIOMUHHUPOBAHUMU.

Jurubpunnoe ckpemmBanue. TpeTuit 3akoH MeHaens — 3aKOH HE3aBUCHMOTO HAacCJeIOBaHUS
npu3HaKkoB. LluTonornueckre 0CHOBbI TUTMOPUIHOTO CKPEIMBaHUSI.

CueruienHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CreruieHHOe HaclieJoBaHWE T€HOB,
HapylLICHUE CUEIUICHUS MEXy FreHaMu. XpOMOCOMHas TEOPHsI HACIEICTBEHHOCTH.

l'enetnka moma. XpOMOCOMHBIM MEXaHW3M OIpEAENieHUs] IModa. AyTOCOMBI M IOJIOBbBIE
XpPOMOCOMBI. ['OMOraMeTHBII M reTeporaMeTHbhIN MoJl. ['eHeTnyeckass CTPYKTypa MOJOBBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CHETJIEHHBIX C ITOJIOM.

l'eHotunn kak wenoctHass cucrema. [lmeloTrponuss — MHOMKECTBEHHOE JEHMCTBHE TIEHA.
MHoxecTBEeHHbIN ajienu3M. B3aumoneiicTBue HeawienbHbIX T'eHOB. KoMIleMeHTapHOCTh. DNUCTa3.
[Tonumepust.

I'eneTnyeckuii KOHTPOJIb Pa3BUTHUS PACTEHUH, )KUBOTHBIX U Y€JIOBEKa, a TaKKe (PU3HOIOTHUECKUX
NPOIIECCOB, TOBEJCHHUS M KOTHUTHBHBIX (YHKUUH. ['eHeTndyeckne MeXaHM3Mbl CHUMOUOreHe3a,
MEXaHU3MBbl B3aUMOJICHCTBUS «XO3MH — MApa3uT» U «XO35IMH — MUKPOOHOMY». ['eHeTnYecKkne acreKThl
KOHTPOJISl U M3MEHEHMSI HaclIeICTBEHHON MH(OPMAIIUH B TOKOJCHUAX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

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

Tabmuuer m cxemsl: «IlepBblii W BTOpoil 3akoHBI MeHnens», «Tperuit 3akoH Menaemnsy,
«AHanu3upyrolee ckpemuBaHue», «HemonHoe aoMmuHupoBaHME», «CLENIEHHOE HacleJOBaHHE
NPU3HAKOB y Apo3oduisl», «l'eHermka nomna», «Kapuotun yenoseka», «KapuoTum Ipo30QuiibD»,
«Kapuortun ntuue», « MHOKECTBEHHBIN allJIen3M», «B3anmoneiicTBre reHoB.

ObopynoBanue: Mojenb s JEMOHCTPALMU 3aKOHOB €IUHOOOpasust THUOPUIOB IEPBOTO
IIOKOJICHUS M pacUIeIUICHUS [PU3HAKOB, MOJEIb [UIsl JAEMOHCTPAallMM 3aKOHAa HE3aBUCHUMOIO



HacJeJOBaHUS MPU3HAKOB, MOJENIb [JIsi JEMOHCTPALlMM CHEIJIEHHOTO HACJeIOBaHUsI MPHU3HAKOB,
CBETOBOI MUKPOCKOII, MUKpompenapar: «Jpo3odumay.

IIpakTnueckas padora «/3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO  CKpEHIMBAHUS Y
TIPO30UITBD).

IIpakTuyeckas padora «/3ydeHnue pe3yabTaToB JUTUOPUTHOTO CKPEITUBAHUS Y APO30PIIIBD.

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

BsaumopeiictBue reHotuna u cpensl npu ¢popMupoBanuu ¢peHotumna. MI3MeHUNBOCTh MPU3HAKOB.
KauecTBeHHble M  KOJIMYECTBEHHbIE TMpPU3HAKK. BHIbI HW3MEHUMBOCTU: HEHACIEJACTBEHHAs W
HacJIeICTBECHHASI.

Monudukanyonnass u3MeH4YMBOCTb. Ponb cpensl B (opmMupoBaHUM  MOIUGUKALMOHHON
u3MeHuuBocTH. Hopma peaknuu npusHaka. Bapuanuonsblii psin ¥ BapuauuoHHas kpuas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

['enotunuueckass  U3MEHUMBOCTh. CBOWCTBA  TCHOTUIUYECKOW  W3MEHYMBOCTH.  Bumisl
TeHOTUITUYECKON U3MEHYMBOCTU: KOMOMHATHBHASI, MyTallUOHHASI.

KoMOunatuBHass HM3MEHUMBOCTh. MeHo3 M TMOJIOBOH Mpolecc — OCHOBAa KOMOWHATHBHOU
W3MEHYUBOCTH. POJh KOMOWHATHBHOM W3MEHYHMBOCTH B CO3[[aHUM TC€HETHUYECKOTO Pa3HOOOpaswsi B
npenenax 0JHOTO BUAA.

MyrTanmonHasi U3MEHYMBOCTb. BUibl MyTanuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHbIE. CTIOHTaHHbIE
Y MHAYLMPOBAaHHbIE MyTallMU. SInepHble U HuTOILIa3MaTuyeckue Mytanuu. CoMaTUYECKUE U MOJIOBbIE
MyTanuu. [lpuuMHBl BO3HUKHOBEHUs MyTaluid. MyTrareHbl W WX BIHMSHUE Ha OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpoIecca. 3aKOH TOMOJOTHYECKHX PSI0B B HACJIECACTBEHHOU
u3menuuBoctu (H.W. BaBuiioB). BaesinepHast ©'3MEHUUBOCTh M HACTIEICTBEHHOCTbD.

Onucenemuxa u 3INULEHOMUKA, pPONb INUSEHEMUYECKUX (DAKmopos 6 HACAe008aHUU U
UBMEHYUBOCTNU (PeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdemMoHcTpanuu

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

Tabmumet  u  cxembl: «Bumgsl  u3MeHYMBOCTH», «MoAH(PUKAIMOHHAS U3MEHYUBOCTDHY,
«KomOuHaTUBHAasE WM3MEHUMBOCTHY, «Meio3», «OmiogorBopeHue», «l'eHeTnueckue 3a001eBaHUA
yenoBekay, « Buasl myranuin.

O6opynoBaHue: >KUBbIE W TepOapHble OK3EMIUIAPhl KOMHATHBIX PACTeHHM, PUCYHKH
(pororpadun) >KUBOTHBIX C PA3TMUYHBIMHA BUJAMU H3MEHYUBOCTH.

JlaGopaTopHnas pa6ora «/ccremoBanrue 3aKOHOMEPHOCTEH MOAM(PUKAIMOHHON M3MEHUYHUBOCTH.
[TocTpoeHne BapualMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

IIpakTnyeckas padora «Mytaruu y Apo30puiibl (Ha TOTOBBIX MHKPOIIPETapaTax).

Tema 14. I'eneTuKka 4es0BeKka

Kapuotun denmoeka. MexmayHapoaHas mporpamMMa HCCIIEIOBaHUS Te€HOMa dYeloBeKa. MeTombl
M3y4YeHUs TCHETHKHU YeJIOBEKa: TeHEAIOTHUECKUH, OJM3HEIOBBIN, IIMTOTCHETHUYECKUH, TTOMYISIIMOHHO-
CTATUCTUYECKUI, MOJIEKYJISIpHO-TeHeTHUeCKUi. COBpEMEHHOE ONpeieNieHne TeHOTUA: TOJIHOTEHOMHOE
CEKBEHUPOBAHHE, TC€HOTUNHPOBaHHE, B TOM uwuciie ¢ nomombto [I[[P-ananuza. HacneacrBeHHble
3a0oneBaHus 4enoBeka. ['eHHbIE M XPOMOCOMHBIE OOJE3HU 4YeloBeKa. boJie3HH ¢ HacIeICTBEHHOMN
MPEAPACIIONOKEHHOCTRI0. 3HAUYE€HWE MEIUIIMHCKONW TEHETUKH B TPEAOTBPAIEHUA € JICUCHUH
reHeTUYEeCKUX 3a00JeBaHuil yeaoBeka. MenKko-reHeTudeckoe KOHCyIbTHpoBaHue. CTBOJIOBBIE KIIETKH.
[ToHsITHE «TEHETUYECKOTO Tpy3a». DTHUYECKHE aCMeKThl HCCIEIOBAaHWUN B 00JIACTH pEAaKTHPOBAHUS
r€HOMa M CTBOJIOBBIX KJIETOK.

I'enernyeckue (akTOpbl TOBBIIIEHHOW YYBCTBUTEIBHOCTH YeNOBEKa K (QU3UYECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKPYKamoIleu cpeabl. I'eHeTnueckas npeapacnoyioKEeHHOCTh YEJI0BEKa K
MaTOJIOTUSIM.

JdemMoHcTpanuu



Tabmuuer u cxemsl: «Kapuotun uenoBeka», «MeTonbl H3Y4YEHUSI TCHETUKU YEJIOBEKa»,
«['eneTnueckue 3a00J€BaHUS YETIOBEKA.

IIpakTnyeckas padora «CoCTaBICHUE U aHATIU3 POJOCIOBHOIN».

Tema 15. Centekuusi OpraHuzMoB

JloMecTukanus U cenekuus. 3apoxkaeHue celekuuu u jomectukaunu. Yuenue H. 1. BaBunosa o
[lenTpax mpoUCXOXKACHUS U MHOroo0pa3us KyJabTYpHBIX pacTeHui. Posib cenekiuu B CO3JaHUU COPTOB
pacTeHuid MW 1Opox KUBOTHBIX. CopT, mopojaa, WMITaMM. 3aKOH TIOMOJIOTMYECKUX PSAJOB B
HacyencTBeHHoW n3meHunBocty H. M. BaBunosa, ero 3HaueHue AJis CENEKIIMOHHON pabOTHI.

MeToabl ceneKIMOHHOM paboThl. ICKYyCCTBEHHBIH OTOOpP: MAaCCOBBIM M MHIUBUAYATbHBINA. JTaIbl
KOMOMHAIIMOHHOM cenekuuu. McmplTanue Nnpou3BoAUTENEH MO MOTOMCTBY. OTOOp MO TeHOTHUIY C
MTOMOIIBIO OLIEHKH (PEHOTHIa MOTOMCTBA U 0OTOOp MO FeHOTUNy ¢ noMolnbo ananuza J{HK.

HckyccTBEeHHBI MyTareHe3 Kak METOJ CEJCKIIMOHHON paboThl. PanuanmoHHBI U XUMUYECKUI
MyTareHe3 Kak MCTOYHHK MYTalil y KyJIbTYpHBIX (OpM OpraHu3MoB. Vcmoip3oBaHHWE T€HOMHOTO
penakTHpoBaHUs M MeTonoB pekoMOuHaHTHBIX JIHK i momydenuss ucxonHoro marepuana ais
CEJICKLUU.

[Tonyuyenne nonumionoB. BuyTpuBuioBas rubpuauzanus. bin3kopoacTBEHHOE CKpeElIUBaHUE,
win uHOpuauHr. HepoacTBeHHoe ckpeniuBaHue, WiIM ayTOpuauHr. ['erepo3uc W €ro NpUYMHBIL
Hcnons3oBanue rerepo3uca B cenekuud. OtmanénHas rubpuamsanus. [Ipeomonenue Oecruionust
MEXBHUAOBBIX THOPUAOB. JOCTHKEHUS CENEeKIINN PACTCHUM U KUBOTHBIX. «3€1EHAS peBONIOYUsLY.

CoxpaHeHHe U U3yUYEHUE M€HETHUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX AUKUX poAUYEH
JUIS CO3/1aHUsl HOBBIX COPTOB U TMOPUJOB CEJIbCKOXO3SICTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u
ynpasieHue 2eHemuyecKUMU pecypcamu CelbCKOXO3SAUCMBEHHBIX U NPOMBICIIOBbIX HCUBOMHBIX 8 YETIAX
VAYUUEHUS. CYUeCmBYIOUUX U CO30aHUsl HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM YUCe ¢ NPUMeHeHUem
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCLEO08AHUL, NEePed08blX Udel U NepPCneKmuGHbIX MexHoI02UH.

JdemMoHcTpanuu

[Hoprpersr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykssinenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuis! u cxembl: «LleHTpbI IPOUCXOXKIEHUS U MHOTOOOPa3usl KyJIbTYPHBIX pacTeHUI», «3aKOH
TOMOJIOTMYECKUX PSIIOB B HACJIEICTBEHHOM H3MeHUYMBOCTH», «MeToasl cenekuumy», «OTaanéHHas
ruOpuau3anus», «MyTtareHes.

JlabopaTopHasi padora «/3yueHue COpPTOB KYNbTYPHBIX PACTEHUH M MOPOJ JOMAIIHUX
AKUBOTHBIX).

JlabGoparopHas padora «3yuyeHne MEeToA0B CENEKIIMU PACTEHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHUN».

Jdkckypeust «OCHOBHBIE METOJBI M JIOCTHXKEHMS CEJEeKIMM PAacTeHWH W JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, IUIEMEHHYI0 (epMy, COPTOMCHBITATENIbHBIM Yy4acTOK, B TEIUIMYHOE
X035IICTBO, B J1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

Tema 16. BuoTexHOJI0THsI U CHHTeTHYeCKasi 0M0JIOTHA

OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTHH, — KJIETOYHbIE U TKaHEBble KYJIbTYPHI,
MUKPOOPTaHU3MBI, UX XapakTepucTuka. TpaauimoHHash OMOTEXHOJIOTHS: XJIeOOIMEUYeHHE, MONydeHUe
KHUCJIOMOJIOYHBIX MPOAYKTOB, BUHOJICIIHE. MukpoOHOIOTHIECKU CHHTE3. OOBEKTHI

MUKpOOHOIOrnyecKkux TexHoaoruii. [IponsBoacTBo Oenaka, aMUHOKUCIOT U BUTAMUHOB.

Cozanue TEXHOJIOTMH M MHCTPYMEHTOB LEJICHAIIPABICHHOTO M3MEHEHUS U KOHCTPYHPOBAHHUS
ICHOMOB C LCJIBIO MOJYUCHUA OPraHnu3MOB M HX KOMIIOHCHTOB, COACPXKAIIUX HEC BCTPCHANOMIHCCA B
pUpoie OMOCUHTETHUECKHE MTYTH.

Knerounas wumxeHepusi. MeTonbl KyJbTypbl KJIETOK M TKaHEW pACTEHUW M IKUBOTHBIX.
Kpnob6anku. ComaTrueckas ruOpuau3aIus 1 coMaTHUECKuil aMOpuorenes. Mcnonp30BaHue rarion1oB
B CEJIEKIMM pacTeHui. llonyyeHue MOHOKIOHANbHLIX anmumen. Hcnonbzoeanue MOHOKIOHANbHLIX U
NONMUKIIOHANBbHBLIX — aHmumenl 8  meouyuHe. VICKyCCTBEHHOE OIJIONOTBOpEHHE. PexoHCTpyKIus



AWLIEKIETOK W KIOHMpPOBaHWE JKUBOTHBIX. MeETOJ TpaHCIUIaHTaUMU SAEp KIETOK. 1exuonocuu
0300pO6IeHUs,  KYIbMUBUPOBAHUS U MUKDPOKIIOHANbHO20 PA3MHOJMCEHUS  CEeNlbCKOXO3AUCMBEHHbIX
Kybmyp.

XpoMOCOMHAasi M TeHHas WHXEHepus. VICKyCCTBEHHBIM CHUHTE3 I'€Ha M KOHCTPYMPOBAaHHE
pexombunantHeix JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHKEHUS W TEPCICKTHBBI
XPOMOCOMHOM U T€HHOIN MH)KEHEPHUU. DKOJOTHUYECKHE U AITHUECKHUE MTPOOJIEMbl T€HHOW UHKEHEPUH.

Menunuackue OunorexHosmorun. IloctreHomHass 1mdpoBas wenunmua. [IIP-aumarnoctuka.
MeTa0oOMHBINM aHaJIN3, TE€HOLIEHTPUYECKUIM aHAINW3 IIPOTEOMa YEJOBEKa JUIsl OLIEHKH COCTOSIHUS €ro
310poBbs. lcmonb30BaHNe CTBOJOBBIX KIETOK. TaprerHass Tepanusi paka. 3D-Omommkenepus ans
pa3paboTku (yHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO3AaHMsI KOMILJIEKCHBIX TKaHEH
COYETAHMEM TEXHOJIOTUH TpEXMEpHOro OuompuHTHHTa U ckadoiauHra Ui peleHus 3aaad
MEPCOHAIM3UPOBAHHON MEIUIMHBI.

CozaHue BEKTOPHBIX BakKLUMH C 1eJbl0 oO0ecrieueHuss KOMOWHHMPOBAHHOM 3alllUThl OT
Bo3Oyauteneit OPBU, ycraHoBieHHe MOJIEKYJIApHBIX MeXaHM3MOB (yHkiuonupoBanus PHK-
COJIEp>KaIINX BUPYCOB, BHI3BIBAIOIIUX 0CO0O0 OMAacHbIE 3a00JIE€BaHUS YEJIOBEKa U JKUBOTHBIX.

JdemMoHcTpauuu

Tabmuipl u cxemsl: «lcnonap30BaHME MUKPOOPraHM3MOB B MPOMBILIUIEHHOM IIPOU3BOJICTBEN,
«Knerounast uHxeHepus», «l'eHHass HTHXEHEPUSI».

JlabopaTopnas padora «/3yyenne 00beKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «lloayyeHne MOJTOYHOKHUCIBIX IPOAYKTOBY.

Ikcekypenst «buOTeXHONOrMs — BaKHeHIas NPOM3BOAUTENbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOICTBO).

11 KIIACC

Tema 1. 3apoxneHue u pa3BuTHe IBOJTIOIUOHHBIX MPEACTABIEHU B OMOJIOTUMN

OpomonmonHas teopus Y. JlapeuHa. IIpennocsliki BO3HMKHOBEHMs JapBUHU3MA. JKu3Hb U
Hay4Has aedarenbHocTh Y. JlapBuHa.

JiBuokymue cuibl 3Bodtonuu BUIOB 1mo Y. [lapBuHY (BbICOKass MHTEHCUBHOCTb Pa3MHOKEHUS
OpraHM3MOB, HAacJ€ACTBEHHas HW3MEHYMBOCTb, Oopp0a 3a CYIIECTBOBAHHWE, €CTECTBEHHBIH H
HCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunrernueckoi Tteopuu sBomtouuu (CTD). HelitpanbHas Teopust 3BOJIOLUU.
CoBpeMeHHass 53BOJIOLMOHHAS OWOJOTHS. 3HAYEHHE OHBOJIOLUMOHHOW Teopuu B (HOPMHPOBAHHUU
€CTECTBEHHO-HAyYHON KapTUHBI MUDA.

JdemMoHcTpanuu

IToptpetsr: Apucrorens, K. JIunnei, XK. b. Jlamapk, 0. XK. Cent-Unep, XK. Kroswe, Y. lapsun, C.
C. Yersepuxos, U. U. llImaneraysen, /. Xonaein, [. K. benses.

Tabmuis! u cxembl: «Cucrema xuoit mpupossl (1o K. Jlunnero)y, «JlecTHHIIa KUBBIX CYIIECTB
(mo Jlamapky)», «MexaHusM (GOpMUPOBAHHUS NPUCIOCOOJICHUN Yy pacTeHUH U JKUBOTHBIX (110
Jlamapky)», «Kapra-cxema mapumpyra nyremectsust Y. lapsunay», «Haxonku Y. [lapsuna», «PopMbl
60pb0BI 3a cymiecTBoBaHue», «llopoasl romy6eii», «MHOroobpazue KyIbTypHBIX (OPM KarycCThbl»,
«IToponpl momMamrHUX >KUBOTHBIX», «Cxema oOpa3zoBanmsi HOBBIX BUAOB (1o Y. lapBuny)», «Cxema
COOTHOIICHHUS JBWXKYIIMX CHJI JBOMIONUN», «OCHOBHBIC IIOJIOKEHHUA CHHTETUYECKOM TEOPHH
SBOJIIOLIAN.

Tema 2. Mukpo3sBoaonus U eé pe3yabTaThl

Ilomynsiuuss Kak o2yeMeHTapHas eauHuna H3Boaronnu. COBpEMEHHBIE METOIBl  OLICHKHU
TEHETHUYECKOro pa3sHooOpa3ust M CTPYKTypbl nomynauui. M3meHeHue reHooHIa MOMYNALUU Kak
3JIEMEHTApPHOE BOJIIOLIMOHHOE SIBJICHHE. 3aKOH reHeTHuecKkoro paHoBecus [x. Xapau, B. BaitnOepra.

OneMeHTapHble  (akTOpbl  (ABWXKYIIME CHJIBI)  SBOJIONMH. MYyYTallMOHHBIM  mpoliecc.
KomOunatuBHass u3MeHYMBOCTh. [lpeiid reHoB — ciiydailHbie HEHAINpaBJICHHBIC W3MEHEHHUS YacTOT



alened B monmynsauusx. OQdext ocHoBarens. Ipgexm Oymowiiounoco eopaviuka. CHudiceHue
2EHeMUYecKo20 pasHoobpasus: npuyunvl u cieocmeus. Ilpossnenue s¢gpexma Opeligha cenos 6
oonbuwiux  u  manelx  nonyrayusx.  Murpanuu.  M3onsamus  nmonmynsuuii: | reorpaduueckast
(mpocTpaHCTBEHHAs ), OMOJIOTHYecKast (PEPOTYKTUBHAS).

EcrecTBennbiii oT00p — Hampasisonmii pakrop sBomonun. @opMbl €CTECTBEHHOTO OTOOpa:
JBIDKYIIWHA, CTAOMIM3UPYIOIIHNK, pa3pheiBatomuid (au3pynTtuBHbIi). [TonoBoi or6op. Bo3HukHOBEHME 1
ABOJIIOLIMSI COIIMANIBHOTO MOBECHUS )KUBOTHBIX.

[IpucnocoOIeHHOCTh  OPTaHU3MOB  KaK  pe3ylbTaT  MUKPOIBOIIONMU. BO3HHMKHOBEHHE
NpUCIocOONIeHU y opraHu3mMoB. ApoMopdo3sl M uauoanantTauuu. [IpuMepsl NmpHCocoOIeHHA Yy
OpPraHHU3MOB: Mop(oioruyeckue, ¢busnonoruyeckue, OMOXHMHYECKUE, MOBE/ICHYECKUE.
OTHOCUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u CTpykTypa. BumooOpazoBaHue Kak pe3yabTaT MUKPO3BOIIONMU. V30msamus
— Kmo4yeBoi (aktop BupooOpazoBanus. Ilytm um cmocoObl BHI00Opa30BaHUA: AUIONATPHUECKOE
(reorpaduueckoe),  cUMIaTpudeckoe  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (ITOJIMIUIOWIU3AIINS,
rubpuanzanys). JIuTenbHOCTh 3BOTIOIMOHHBIX MTPOIIECCOB.

MexaHu3mbl OPMHUPOBAHUS OHOIOTUIECKOTO pa3HO00pas3usl.

Poits 3BOMIOIIMOHHOM OMOJIOTHH B pa3paboTKe HAYYHBIX METOAOB COXPAHEHUSI OMOPa3HOOOpa3HsL.
MuKpO3BOIIONHS U KOIBOIIOIUS MAapPa3UTOB U UX X031eB. MexaHu3mbl (GOpMUPOBAHUS YCTOUYHUBOCTH K
AHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpauuu

[Hoptpersr: C. C. YerBepukos, . Maiip.

Tabmumpr u cxembl: «MyTalMOHHAs HM3MEHUYMBOCTHY», «llomynsalMOHHAs CTPYKTypa BHAAY,
«CxeMa mposiBieHHs] 3akoHa Xapau—BaitHOepray», «/IBuxyiue cuibl 3BOJIOIMUNY, «IKOJOTHYECKAs
M30JISIMS TOMYJISIUIM ceBaHCKOM Qopenn», «l'eorpapuueckasl 30U JTUCTBEHHUIBI CUOMPCKOW U
JMCTBEHHUIIBI JaypcKoiy, «llomynsuoHHbIE BOJHBI YHCICHHOCTH XHUIIHUKOB U JKepTB», «Cxema
JEUCTBUSL €CTECTBEHHOTo oTOopa», «Popmbl OOpbObl 3a cymecTBoBaHUE», «MHIyCTpUaNbHbIHA
MEJTaHU3M», «OKuBbie HCKOTIaeMBbIe», «[ToxkpoBUTENHCTBEHHAS OKpacka YKUBOTHBIXY,
«[Ipenynpexaaromas okpacka XHBOTHBIX», «Du3nonorndyeckue amantanun», «lIpucnocoOreHHOCTH
OpPTaHU3MOB M €€ OTHOCUTENbHOCTHY, «Kpurepum Buma», «Bumsl-aBoiiHUKN», «CTpyKTypa BUAa B
npupoe», «Crnocobsl BHI000pa3zoBaHus», «l'eorpaduueckoe BHI00Opa3zoBaHHE TpEX BUIOB
JaHJBIIIeH», «JKolorudeckoe BUAOOOpa3oBaHUE BUAOB CUHMLY, «lloaumimonasl pacTeHHiD»,
«KamycTHO-peieuHbIi THOPUTY.

OObopynoBanue: repOapuu pacTEHHH, KOJUIEKIIMHM HACEKOMBIX, 4Yydena ITHIl W 3Bepell ¢
pUMepaMu Pa3INYHBIX MPUCIOCOONICHUH, Yydesa MTUIl U 3Bepeil pa3HbIX BUJOB, TepOapuu pacTeHUI
ONMU3KKX BHUJIOB, 00PAa30BaBIIMXCS Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHas padora «BrisiBlIeHHE N3MEHUNBOCTH Y OCOOEH OTHOTO BUIAY.

JlabopaTtopnas  pab6ora  «lIpucmocoOienusi  OpraHM3MOB M HMX  OTHOCHTEJIbHAs
1[e1€CO00Pa3HOCTD.

JlaGopaTopHas padora «CpaBHEHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Tema 3. Makpoasosonust 4 €€ pe3yJabTaThl

Metoabl W3ydeHHsT MaKpO3BONIONWHU. [lalleOHTONOTHYECKHE METOABl W3YUYEHHs JBOJIOIUH.
[Tepexonubie popmbl U GUIOTEHETUYECKUE PSIbI OPTAaHU3MOB.

Bbuoreorpaguyeckue meronsl uzyueHus sBomtonuu. CpaBHeHue (Giaopsl U ¢GayHbl MaTepUKOB U
ocTpoBoB. bruoreorpadudeckue odnactu 3eMiau. BUabI-DHIEMUKH U PETUKTHI.

OMOpHUONIOTHYECKHE U CPaBHUTEIBHO-MOPGOIOTUYECKHE METOJAbl HM3YyYEHHUS HBOJIOLHUU.
'enernyeckue MeXaHU3Mbl OHBOJIIOIMM OHTOI€HE3a U TOSBJIEHUS OSBOJIOIUOHHBIX HOBILIECTB.
['oMonornuHble W aHAJOTHUYHBIE OpraHbl. PymuMeHTapHbIe OpraHbl M aTaBU3MbL. MOJEKYJISPHO-
TeHEeTHYECKHEe, OMOXMMHYECKHE W MaTeMaTW4YeCKHe METOJbl H3YyYCHHs 3BOJIONHMU. [ OMOJIOTWYHBIE
reHbl. COBpeMEHHbIE METO/IbI TOCTPOEHUS (PHIIOT€HETUYECKUX JIePEBbEB.



XPpOMOCOMHBIE MYTAllUU U 3BOJIIOIMSI TEHOMOB.

O6mue 3aKkOHOMEPHOCTH (TpaBwWiIa) IBONIOIUU. [lpunyun cmenvt Gynxkyui. HeobpatumocTsb
3BOJIIOLMHU. AJanTUBHAA paauanus. HepaBHOMEPHOCTh TEMIIOB 3BOIIOLIHH.

JdemMoHcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBaniesckuii, @. Mromnep, 3. I'ekkensb.

Tabmuipr 1 cxembl: «DUIOreHETUYECKUN psSAA  JIOMIaan», «APXEONTEpUKCy, «3Bepo3yObie
amepb», «Cterouedainsy, «Punnoputs», «CeMeHHbIe NanoOpOTHUKW», «buoreorpaduyeckue 30HbI
3emmn», «/peiidp konTHHEHTOB», «PenukTh», «HauanpHble cTaguU SMOPUOHATIBHOTO PA3BUTHSA
[I03BOHOYHBIX JKUBOTHBIX», «]'OMOJIOTMYHBIE U AHAJIOTMUYHBIE OpraHb», «PyaUMEHTB», «ATaBU3MBI»,
«XpOMOCOMHBIE HAOOpHI YEJIOBEKAa W IIHMMIIaH3e», «[ JaBHbIe HampaBleHUS 3BOIIOLUNY, «OO0mMe
3aKOHOMEPHOCTHU HBOJIFOLIUN.

Ob6opynoBanue: KOJUICKIUH, TepOapuu, MYJSDKA HCKOIAEMbIX OCTATKOB OPTaHU3MOB, MYIIDKH
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BuTHe KU3HU HA 3eMuie

HayuHnble rumnoTe3sl MpouCcXOXaeHUs *KU3HU Ha 3emuie. AOuoreHe3 u mancrepmus. JloHayuHbie
MIPEJICTABICHUSI O 3apOKIACHUM KHU3HU (KpealuoHu3M). ['Mmore3a MHOCTOSIHHOIO CaMO3apOKICHUS
XKU3HU U e€ onposepxeHue onbitamu @. Peau, JI. Cnamnanuanu, JI. I[lactepa. [Ipoucxoxaenue xu3sHu
1 acTpoOUOIOTHsL.

OcHoBHbIE 3Tambl HeopraHuyeckoi osBomronuu. IlnanerapHas (reonoruyeckas) 53BOJIOLUS.
Xumuueckasi 3BoNIoIHsA. AOMOTeHHbI CHHTE3 OPraHMYeCKUX BellecTB M3 HeopraHudeckux. Ombir C.
Munnepa u I'. KOpu. OOpa3zoBanue mnoiaumepoB u3 MoHoMmepoB. KoamepBathas rumorteza A. U.
Onapuna, rumorte3a mnepBuuHoro OynpoHa Jx. Xomnpaeiina, reHeruueckas rumnoreza [. Mémnepa.
Pu6o3umer (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHHE
MIPOTOKJIETKH.

Uctopus 3emnu u Meronsl e€ nzyuenus. Vickonaemple opraHndeckre octaTku. ['eoxpoHoaorus u
e€ Metoapl. OTHOCHUTENbHAS M a0COIIOTHAsE T€OXPOHOJOrHs. ['eoXpoHOoIOrnyecKas 1IKana: S0Hbl, 3pBI,
MIEPUOABI, TTOXH.

HavanpHbie sTambl opranuuyeckoil s3Bomtonuu. [losBaeHue u HBOMIOLMS MEPBBIX KIETOK.
OBomonus MerabonuszMa. BosHuKkHOBeHHE MepBhIX 3KocucTeM. COBpeMEHHbIE MUKPOOHBIE OMOTUIEHKH
KaK aHaJIOT NepBbIX Ha 3emiie cooduiecTB. CTpoMaTonuThl. IIpokapuoThl v 3yKapHOTHI.

IIpoucxoxxaenue SykapuoT (cUMOMOreHe3). OBOMIOIMOHHOE MPOMCXOXAEHUE BUPYCOB.
[IponcxoxaeHre MHOTOKJIETOUHBIX OpPraHu3MOB. BO3HHKHOBEHHE OCHOBHBIX IPYII MHOTOKJIETOYHBIX
OpPraHHU3MOB.

OcHOBHBIE 3Tambl HBOJIOLUM BhICIIUX pacTeHUHA. OcHOBHBIE apoMop¢o3bl pacTeHHid. Bbixon
pacteHuil Ha cymry. ITosiBieHHe ciOpoOBBIX pacTeHHMI M 3aBO€BaHUE UMU CylIu. CeMEHHbIE pacTEHUs.
[IpouncxoxaeHre NBETKOBBIX PACTEHHIA.

OcCHOBHBIE 3Talbl 3BOJIOLUHU KUBOTHOrO MHUpa. OcHOBHBIE apoMOpdo3bl )KUBOTHBIX. BeHnackas
¢dayna. KemOpuiickuii B3pbIB — NOSBJICHHE COBPEMEHHBIX TUTIOB. [lepBbie X0opa0BbIe KUBOTHBIE. JKH3HD
B BoOje. OBOJIIOLHMS MO3BOHOUHBIX. [Ipoucxoknenue amouobuit u pentunuil. I[Ipoucxoxaenue
MiIeKonuTalommx W ntul. [lpuniun xmoueBoro apomopdosza. OcBoeHHE O€ClO3BOHOUYHBIMU U
MMO3BOHOYHBIMU KHUBOTHBIMH CYIIIH.

Pa3zpuTue xu3Hu Ha 3emiie MO 3paM W MEPHOJIaM: apXxeH, MPOTEpPO30H, Mae030i, ME3030M,
KaifHo30M. OOmIas xapakTepuCTHKa KJIMMaTa M TeoJorHyeckux mporeccoB. [losiBieHne u pacuser
XapaKTepHBIX OPraHU3MOB. YTIIe00pa3oBaHKe: €ro YCIOBUS U BIMSHHUE Ha ra30BBIH COCTaB aTMOC(EPHI.

MaccoBble BBIMUPaHHUS — SKOJIOTUYECKHE KPU3HUCHI MPONUIOro. [I[puuuHbI U CIIeACTBHAS MAaCCOBBIX
BeIMUpaHuil. COBpEMEHHBIN HSKOJOTUYECKHH KpHU3UC, ero ocobeHHoctu. I[IpobGnema coxpaHeHHst
O6uopazHooOpazus Ha 3emIe.

CoBpeMeHHass cucTeMa oOpraHudeckoro wmupa. IlpuHiunsl kiaccupuKauy OpraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKHE TPYIIIBI OPTaHU3MOB.



JdemMoHcTpanuu

[Toptpetsr: @. Pean, JI. Cnamannanu, JI. ITacrep, M. . MeunukoB, A. U. Onapun, [Ix.
Xonpnenn, I'. Ménnep, C. Mumep, I'. FOpu.

Tabmuubt m cxembl: «Cxema ombitTa @. Penm», «Cxema ombita JI. IlacTtepa mo usydeHutro
camo3apokJeHus ku3Hu», «Cxema oneita C. Mwnepa, I'. IOpu», «Otansl HeopraHuyeckoiu
sBONIIOLIMKY, «['eoxpoHoIoruyeckas mkanay», «HadanpHble Tansl OpraHMYecKoi 3Boaronun», «Cxema
o0pa3oBaHMsl JYKApHOT MyTEM cumOuorenesa», «Cucrema >XMBOH Npupobl», «CTpoeHue BHpycay,
«Apomopdo3sl  pacreHuit», «Punnodure», «OAHOKIETOUHBIE BOAOPOCINY», «MHOTOKIETOUHBIC
Bozopociany, «Mxu», «llanopotHuku», «I'onoceMeHHble pacTeHUs», «Opranbl LIBETKOBBIX PACTEHUI»,
«Cxema  pa3BUTHS  JKUBOTHOIO  Mupa»,  «ApoMop(o3bl  KHUBOTHBIX»,  «lIpocteiimme»,
«Kumeunononoctuele», «llmockue uepBu», «YUnenucroHorme», «PbIObD», «3€MHOBOJHBIE,
«IIpecmbikaromuecs», «lItuup», «Mnekonuratomuey, «Pa3zBuTue KU3HM B apXEUCKOW 3pey,
«Pa3BuTHE KU3HH B IIPOTEPO30MCKOM dpe», «Pa3sBUTHE )KU3HU B MAIEO30MCKOM 3pen, «Pa3BuTre XKu3HU
B M€3030CKOH 3pe», «Pa3BUTHE )KU3HU B KaHHO30MCKOH 3pe», «CoBpeMEHHasi CUCTEMa OPraHu4eCKOro
MUDA».

ObopynoBanue: repOapuu pacTEHUW Pa3IUYHBIX OTIEJIOB, KOJUICKIIMM HACEKOMBIX, BIIAKHBIC
IpenapaTbl KUBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKLUU HWIJIOKOKHUX, CKEJIEThl IO3BOHOYHBIX
KUBOTHBIX, Yydella NTUL U 3BEpeH, KOJUIEKIUU OKaMEHEJIOCTEH, IOJIE3HBIX HMCKOINAEMBIX, MYJISKH
OpPraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryanbnas saGoparopHas padora «MojenupoBanue onbToB Muiepa—tOpu 1o u3yueHuto
aOMOTEHHOTO CHHTE3a OPTaHMYECKUX COCTMHEHUH B IEPBUYHON aTMOChepe.

JlabopaTopnasi padora «/3y4eHue u onucaHne UCKOMAEMbIX OCTATKOB JPEBHUX OPraHU3MOBY.

IIpakTnueckas padora «3ydeHne ocoOOEHHOCTEN CTPOCHUS PACTEHUI Pa3HBIX OTAEIOBY.

IIpakTnueckas padora «/3ydyeHne ocoOEHHOCTEHN CTPOEHUS TO3BOHOYHBIX KUBOTHBIX.

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3nens! u 3agaun anTpononaorui. Meroibl aHTPOIIOJIOTHH.

CraHOBJIEHHE TPEACTABICHUNH O TIPOMCXOXKJIEHUM UEJIOBEKAa. PenuruosHele BO33pEHUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxoncTBO yenoBeka C KUBOTHBIMU. CHCTEMaTHuYecKOe IOJIOKEeHHE dYesioBeka. CBHIETENbCTBa
CXOJICTBA YeJIOBEKa C KMBOTHBIMHU: CPaBHUTEIBHO-MOP(OIoruyeckue, sMoproIornyeckue, Gpuznonoro-
Oouoxumuueckue, nopeaeHueckue. OTIMUUS yesoBeKa OT JKMBOTHBIX. [IpsAMOXOXkIEHHE M KOMIUIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPON CUTHAIbHOW CUCTEMBI.

JBuwxymue cuibl ((pakTopbl) aHTpororeHesa: Ouojormyeckue, couuaigbHble. COOTHOIIEHHE
OMOJIOTHYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIOTCHE3E.

OcHOBHBIE CTaJUU aHTpoIOreHe3a. PaHHME dYenoBEeKOOOpa3HbIE 00€3bsSHBI (IIPOKOHCYIBI) U
paHHMEe MOHTH/IbI — OOLIHE MPEAKU YeTIOBEKOOOPa3HbIX 00€3bsH U JIt0/Iel. ABCTPalIONUTEKHU — JBYHOTHE
MpEAKN JIIoAeH. YenoBeKk yMelbli, NepBble U3TOTOBJIEHUS OpyIud TpyAa. YemoBek MpsAMOXOIAIIUN U
NepBbIM BBIXOA JHOAe 3a mpenensl Adpuku. YemoBek reiensOeprckuili — oOHmMHA Mpesok
HEaHJEPTAIBCKOIO YEJIOBEKAa M YEIOBEKa PasyMHOro. YenoBek HEaHAEPTaNbCKUI Kak BHJ JIIOAEH
XOJIOJHOTO KIMMarTa. YenoBeK pa3yMHBIM COBPEMEHHOI'O THUIIA, JIEHUCOBCKUN YEJIOBEK, OCBOEHHUE
KOHTHHEHTOB 3a npeneinamu Adpuku. [laneorenernka u naneoreHoMHKa.

OBOJIIONMST  COBPEMEHHOTO YejoBeKa. EcTecTBeHHBIM OTOOP B TOMYJSAIUAX YEJIOBEKa.
MyTranuoHHbI Tporiecc U nonumopdusMm. llomynsiuoHHBIE BOJHBIL, Apei¢ T'eHOB, MHUTpauus U
«3¢deKT OCHOBATEINS» B MOMYIALUAX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue packl. [Tonsarue o pace. bonpiue pacel: eBporneouHas (€Bpa3uiicKas), aBCTpajo-
HerpouHas (9KBaTOpHaJbHAsI), MOHTOJIOMHAS (a3MAaTCKO-aMEpHUKaHCcKas). BpeMs u myTu pacceneHus
yeqnoBeKka Mo IuiaHeTe. EnuHCTBO uyenoBedeckux pac. HaydHas HeCOCTOSATENBHOCTh pacu3Ma.
[TpucnocoOaeHHOCTh YenoBeKa K Pa3HbIM YCIOBHUSM OKpy»Karoliei cpeisl. BiusHue reorpaduueckoit
cpenbl U aperida reHoB Ha MOP(}OTOTHIO M PUZHOIOTHIO YETOBEKA.



MeXIUCIUTUTMHAPHBIE METOABI B GU3NYECKON (OMOIOTUYECKOI) aHTPOIIOIOTHH. DBOIOIIMOHHAS
AHTPOIIOJIOTUSI W TAJICOAHTPOIIOJIOTUsl YEJIOBEUECKUX MNONyasuuid. buoconuanbHble HcCaeq0BaHUS
pHUPObI uenoBeka. MccnenoBanue K03BOIIOMUN OMOJIOTHYECKOTO U COIIMAIEHOTO B UEIOBEKE.

JdemMoHcTpanuu

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

Tabmupt  u cxembl:  «MeToasl  aHTpomojiorum»,  «['OJOBHOM  MO3r  YeloBEKay,
«YenoBexooOpa3Hbie 00€3bsHBDY, «CKeENeT YelloBeKa U CKEJIeT MNMIaH3e», «PylIuMeHThl U aTaBU3MbD»,
«/IBMKyIIIME CUITBI aHTPOIIOTEHE3a», « IBOJIOIIMOHHOE JIPEBO UEJIOBEKA», «ABCTpAIONUTEKY, «HenoBek
yMeJbIi», «HenoBek npAMoXoaiuniiy, «JlenncoBckuil yenosek» «Heanaepranbupy, «KpomMaHbOHLIBDY,
«IIpenku uenoBeka», «ITanbl BOJIIOLHUH YEIOBEKa», «Packl uemoBekay.

O6opynoBaHue: MyJsSHKH OKAMEHEJIOCTeH, MpeIMETOB MaTepHalbHOM KYJIbTYpbl TMPEAKOB
qenoBeka, penpoaykuuu (dororpaduu) KapTUH ¢ MHUGPOIOTUYSCKUMU U OHONCHCKUMH CIOKETaMHU
MIPOUCXOXKACHUS 4eJoBeKa, poTorpadun HaXOJIOK MCKOMAeMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa,
MO/IEJIb Yepena 4YeloBeKa U uepena MIMMIIaH3€, MOJEIb KUCTH YeJIOBeKa UM KHCTH IIMMIIaH3€, MOJEIH
TOpca MPEJKOB YEIOBEKa.

JlabopaTopuasi padora «/3ydeHre OCOOCHHOCTEW CTPOSHUS CKEJIeTa YeIIOBEKAa, CBS3AHHBIX C
MIPSIMOXOXKICHUEM Y.

IIpakTHyeckasi padora «/3yueHne sKOJIOTMYECKUX aJanTaluil YeI0OBEKay.

Tema 6. JKoJ0rusi — HayKa O B3aMMOOTHOLICHUSIX OPraHU3MOB W HA/IOPraHU3MEHHBIX
CHUCTEM C OKpPYKawluei cpenoi

3apoxaeHue U pa3BUTHE dKOJIOTHU B Tpynax A. I'ymbonsara, K. @. Pynse, H. A. CeBepuiosa, 3.
I'exkens, A. Tenciu, B. H. CykauéBa. Paznensl u 3amaum skosioruu. CBsi3b 3KOJOTMHM C APYTHMMH
HayKaMH.

Metoael skonoruu. [loneBble HaOMOAEHMS. OKCHEPUMEHTHl B OSKOJOTMHM: TNPUPOIHBIE U
naboparopHble. MojaenupoBaHue B JKOJOTHHU. MOHUTOPUHI OKPYXAIOUIEH cpeabl: JIOKaJIbHBIMN,
PErHOHANBHBIN U TI00aTbHBIN.

3HaueHUE HKOJIOTMYECKUX 3HAHUM JUIsl YelOBEKa. DJKOJOTMYECKOEe MHUPOBO33PEHHE KaK OCHOBA
CBSI3€M yenoBeyecTBa € MNpuUpoAoi. POpPMUPOBAHHE SKOJOTMYECKOW KYJIbTYPhl M 3KOJOTMYECKOU
IrPaMOTHOCTH HaceJIeHUs.

JdemoncTpanuu

[Moptpetsr: A. I'ymbGonbar, K. @. Pymse, H. A. Cesepuos, O. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuupr u cxembl: «Pazgensr sxonorum», «Metoasl sKkojorum», «CxemMa MOHUTOpPUHTA
OKPY>KaIOILEN CpebD».

JlabopaTopHas padora «/3ydeHne METOJ0B SKOJIOTHYECKUX HCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpeaa o0UTAHUS

Oxonornueckue (HakTopbl M 3aKOHOMEPHOCTH WX pAeiicTBus. Knaccudukarus SKOJTOTHUECKHX
¢dakTopoB: abuoTHUECKHEe, OHOTHYECKHE, aHTpomoreHHple. OOIME 3aKOHOMEPHOCTH ACHCTBUS
skonornueckux ¢akropoB. IlpaBumo mumammyma (K. Hmpenrens, FO. JIubGux). TomepaHTHOCTb.
DOBpUOMOHTHBIC U CTECHOOMOHTHBIE OPTAaHU3MBI.

Abuotnyeckue Qakropel. CBeT Kak 3kojormdyeckuii Qaxrtop. JleficTBHE pa3HBIX y4acTKOB
COJIHEYHOTO CIIEKTPa Ha OPraHU3MBbI. DKOJIOTMYECKHUE TPyl PACTEHUH U )KMBOTHBIX IO OTHOLIEHUIO K
cBery. CurnanbHas pojb cBera. Doronepuoausm.

Temmeparypa kak 5kojoruuyeckuii Qaxrop. JlefictBue Temmeparypel Ha OpPTraHU3MBI.
[TolKHUIOTEPMHBIE U TOMOMOTEPMHBIE OPraHW3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBbI.

BrnaxxnocTh kak skojorudeckuit dakrop. [Ipucnocobiennst pacTeHH K MOAACPKAHUIO BOJIHOTO
Oamanca. Knaccudukamus pacTeHHii MO OTHOUICHHIO K Boje. lIpHCIOCOONEHHS IKUBOTHBIX K
M3MEHEHUIO BOJIHOTO PEKUMA.



Cpenpl  oOuTaHMs OpPraHM3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, [IOYBEHHAs, TJIyOMHHAs
MOJANOYBEHHAsl, BHyTpuUopraHuzMeHHas. Dusnuko-xumuyeckrue OCOOEHHOCTH Cpell  OOUTaHHS
opranu3moB. [IpucnocoOiaennst OpraHu3MoB K KH3HU B Pa3HbIX Cpeliax.

buonoruueckue putmbl. BHemHue u BHyTpeHHHE PUTMbl. CyTOYHBIE U TOAMYHBIE PUTMBIL.
[Tprucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHHSIM YCIOBUN KU3HH.

Kusznennsie hopmbl oprann3mMoB. [lorsTre o xxu3HeHHOUW opme. Ku3zHeHHbIe GOPMBI PaCTCHUH:
JepeBbsl, KyCTapHUKHU, KyCTapHUYKH, MHOTOJICTHUE TPaBbl, OJHOJETHHE TpaBbl. JKu3HEHHbIE (HOPMBI
KUBOTHBIX: THIPOOMOHTHI, FT€OOMOHTHI, a9p0ONOHTEL. OCOOEHHOCTH CTPOEHUS B 00pa3a KU3HHU.

buotuueckue Qaxtopbl. Bumbl OMOTHYECKMX B3aMMOJEHCTBHIA: KOHKYPEHIHS, XHUIIHUYECTBO,
cumbuo3z u ero Qopmsl. [lapazutusm, koomepaius, MyTyalau3M, KOMMEHCalIu3M (KBapTUPAHTCTBO,
HaxjeOHnuecTBo). Herpoduueckne B3auMopeiicTBus (Tommueckue, Qopudeckue, Gdadpudeckue).
3HayeHne OMOTHMYECKMX B3aWMOJICHCTBHI Il CYIIECTBOBAaHMS OpPraHU3MOB B cCpele OOUTaHMA.
[IpuHIMI KOHKYPEHTHOTO UCKIFOUEHHUS.

JdeMoHcTpamun

Tabmuie! u cxembl: «Jkonorndeckue HakTopb», «CBETOBOU CHEKTP», « IKOIOTHUECKUE TPYIIIbI
KUBOTHBIX 10 OTHOLIEHHIO K CBETY», «TE€IIOKpOBHBIE KHUBOTHBIEY, «XOJIOAHOKPOBHBIE KMBOTHBIEY,
«DPU3HONOrMYECKUE aJanTaluu >KUBOTHBIX», «Cpenbl oOWTaHus OpraHu3MoBy», «buonormueckue
putMbl», <«JKuszHeHuele Qopmbl pacTeHuil», <«OKu3zHeHHbIe (QOPMBI KHUBOTHBIX», «IKOCHCTEMA
LIIMPOKOJIMCTBEHHOIO Jiecay, «IDKOCHUCTEMAa XBOMHOro Jieca», «llemum nutanusy, «XUIIHAYECTBOY,
«[Tapazurnzmy», «Konkypenmus», «Cumomnosy», «KoMmeHcammzm.

O6opynoBanue: repOapuy pacTCHUH W JKUBOTHBIX, NMPUCTIOCOOJICHHBIX K BIUSHUIO Pa3IMYHBIX
AKOJIOTMYECKUX (PaKTOpOB, repbapuul CBETOIOOUBBIX, TEHEMIOOMBBIX M TEHEBBIHOCIWBHIX PACTEHUH,
CBETOJIIOOMBBIE, TEHEIIOOMBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE pacTeHUs, repOapuu U KOJUIEKIIMU
TEIUIOIIO0MBBIX, 3UMOCTOMKUX, MOpPO30yCTOMUYMBBIX pAcTeHMH, dydela NTULl U 3Bepeil, repbapuu
pacTeHuii, OoTHoOcAIUXCcAd K TUrpoduraM, kcepopuram, Me30(pUTaM, KOMHATHBIE PACTEHUS JaHHBIX
TpYyMI, KOJJIEKIIUU XUBOTHBIX, OOMTAIONMIMX B Pa3HBIX Cpelax, repOapuu U KOJUICKIIMHM PACTEHHH U
KMBOTHBIX, 00JalAIONIMX YepPTaMU MPUCHOCOOJIEHHOCTH K CE30HHBIM M3MEHEHMSM YCIOBHMH >KU3HHU,
repOapry M KOJUIEKIIMU PACTEHUHN U KUBOTHBIX Pa3IMYHBIX KU3HEHHBIX (POPM, KOJJIEKIIUN )KUBOTHBIX,
YYaCTBYIOUIUX B Pa3IMUHbIX OMOTHYECKUX B3aUMOAECHCTBUSIX.

JlaGopaTopnasi pabora «BrIsiBIeHHE IPUCTIOCOOIECHUI OPraHU3MOB K BIUSHUIO CBETa.

JlaGopaTopnasi pa6ora «BrIsiBneHre NPUCTIOCOOIEHUI OPTaHU3MOB K BIUSHUIO TEMIIEPATYPHI».

JlaGopaTopHasi padoTa «AHaTOMHUYECKHE OCOOCHHOCTH PACTEHUH U3 PA3HBIX MECT OOUTAHUS.

Tema 8. Jkoj10rusi BUAOB M NOMYJIALMIA

DKOoJIOTHYEeCKHEe XapaKTepuCTHKH monyisiuud. [Tomynsmus xkak Ouosoruueckas cucrema. Poib
HEOJIHOPOJAHOCTH Cpelibl, (U3UUECKUX OapbepoB U OcoOeHHOCTeW OMONIOTUH BUAOB B (POPMHUPOBAHUU
MIPOCTPAHCTBEHHON CTPYKTYypbl mnomyasunid. OCHOBHbIE IOKa3aTeld MOMYJISIUN: YUCICHHOCTD,
IUIOTHOCTh, BO3pAcTHasi M IMOJIOBas CTPYKTYpa, POKIAEMOCTh, MPHUPOCT, TEMIl POCTa, CMEPTHOCTb,
MUTparusi.

Dkonornuueckasi CTpykrypa mnonyiasauuu. OIlLleHKa YHUCIEHHOCTH mnonyisauuu. J{uHamuka
nonymsiuuu U e€ perymsauus. buoTthueckuil moTeHuuan nonyasauud. MojaenupoBaHUE JAMHAMUKU
nonymsinuu. Kpussle pocta yncneHHOCTH nmonyisiuu. KpuBble BbKUBaHUS. Perynduus 4ncieHHOCTH
MOMYJISIUM: pob (PAKTOPOB, 3aBUCAIIMX M HE 3aBUCSIIUX OT IUIOTHOCTH. DKOJOTUYECKHE CTPATErHH
BU0B (I- u K-cTparerun).

[TonsTne 00 oSKomorMyeckoil Hume Buga. Mecroobutanne. MHoOromepHass MOJETh
skosiornyeckod Humm Jx.M. XatumHcona. Pasmepnl skonornueckod Humu. IloTeHinmanbHas u
peann30BaHHAs HUILIHN.

Bun xak cucrema mnonynauMid. Apeansl BHUIOB. Buabl M HMX KM3HEHHbBIE CTpaTETHUU.
DKOJIOTHYECKUE YKBUBAJICHTHI.



3aKOHOMEPHOCTH IOBEACHMSI U MUIpalMil KUBOTHBIX. bHoJOrnyeckue MHBAa3UU YYyKEPOIHBIX
BUJIOB.

JdemoHcTpauuu

IToprper: [Ix. Y. XarunHCOH.

Tabmuipl U cxeMbl: «DKOJOTMYECKHE XapaKTEPUCTHKU monyiasuuny», «lIpocrpancTBeHHas
CTPYKTypa monyssinuny», «Bo3pacTHele nmupamuibl Nonyasaun», «CKOpoCTh 3aceleHHs NOBEPXHOCTU
3eMIIM pa3IMYHbIMU OpraHu3Mammuy, «Mojaens sxonorndeckoilt Humu [x. M. XarunHconay.

O6opynoBanue: repOapuu pacTeHUN, KOJJICKIIUU JKUBOTHBIX.

JlaGopaTopHnas padora «lIpucnocoOneHuns ceMsH pacCTeHHI K PacCeICHUIO.

Tema 9. Jko0rus coodmEeCTB. IKOJIOTHYECKHE CHCTEMBI.

CoobmecTBa oprann3MoB. buorieHos u ero cTpykrypa. CBsi3u MEXy OpraHu3MamMu B OHOLIEHO3E.

Okocucrema Kak OTkpbitas cucrema (A. k. Tencnu). @yHKIMOHATIBHBIE OJOKM OPraHU3MOB B
9KOCHCTEME: IPOAYLEHThl, KOHCYMEHTBI, peAyLeHThl. Tpopuueckue ypoBHU. Tpoduueckue nenu u
cetu. AGuorudeckue 010ku 3kocucTeM. [1ouBbI U MBI B 3KOcHcTeMax. KpyroBopoT BeliecTB U MOTOK
SHEPIUU B 3KOCUCTEME.

OcHoBHbIE NTOKa3aTeNN 3KocucTeMbl. bruomacca u npoaykuus. DK0JIOrMYECKUe MUpaMu/Ibl YUCe,
OMOMacChl U SHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HampapieHHbIe
3aKOHOMEpPHbIE CMEHbI COOOIIECTB — CyKleccuu. IlepBuuHbIe U BTOPUYHbBIE CYKIIECCUU U UX MPUYUHBI.
AHTpOTIOTeHHBIEC BO3/ICHCTBHS Ha cykieccuu. KimmmakcHoe coobmiectBo. bruopasnooOpasue u moiaHoTa
KpyroBOpOTa BELIECTB — OCHOBA YCTOMYNBOCTH COOOLIECTB.

[Ipuponnble 3KOCUCTEMBI. JKocucmemvl 03€p U pek. IKOCUCmeMbl MoOpel U OKeaHos.
Dkocucmemvl mynop, 1ecos, cmeneil, NyCmbiib.

AHTpOIIOTeHHBIE ~ 3KOcHUCTeMBl.  Arposkocuctema.  ArpouenHo3.  Pazmuuus — mexay
aAHTPOIIOTEHHBIMU M MPUPOAHBIMU IKOCHUCTEMAMHU.

VYp6oskocucrembl. OCHOBHBIE KOMITIOHEHTHI YypOoskocucteM. ['opoxackas d¢uopa u dayHa.
CunanTponu3zanus ropoackoit ¢aynsl. buonorudeckoe u X03sMCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U
ypOOsKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHMSI OCHOBHBIX B3aMMOJECUCTBUI OPraHU3MOB B 3KocucTemax. Poib
KAcKaoHo2o 3¢ghexma u 6ud08-30upurkamopos (Knouesvlx 6ud08) 8 (YHKUUOHUPOBAHUU IKOCUCTHEM.
IlepeHoc DSHepruM UM BELIECTB MEKIY CMEXHBIMH D3KOCHCTEMaMH. YCTOWYMBOCTb OpPraHU3MOB,
MOMYJISILUM U SKOCUCTEM B YCIOBUSIX €CTECTBEHHBIX M AaHTPOIIOT€HHBIX BO3JEHCTBHIA.

Mexanuzmbl 6030elicmeus 3a2pA3HeHUll pasHblX MUN08 HaA CYOOP2AHUSMEHHOM, OP2AHUIMEHHOM,
NONYNAYUOHHOM U IKOCUCTNEMHOM YPOBHAX, OCHOBbI IKOIOSUUECKO20 HOPMUPOBAHUSL AHMPONOLEHHO20
8o30eticmausi. MeToJ0JI0THsl MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIOT'€HHBIX 3KOCHUCTEM.

JdemMoHcTpanuu

[Toptper: A. JIx. Tencau.

Tabmuuer u cxembl: «CTpykTypa OuoneHo3a», «IKOCHUCTEMa IIMPOKOJIMCTBEHHOTO JIEcay,
«9QKocHCTEMA XBOMHOTO Jiecay, « DyHKIIMOHAIBHBIE ITPYIIBI OPraHU3MOB B 3KocucTeMey, «Kpyrosopor
BEIIECTB B dKocHucTeMe», «llemn mutanus (macTOMIIHAs, NETPUTHAsA)», «IKOJOTHYECKas MUpaMuaa
gucen», «OJKoJoruyeckass mupaMujaa OuoMacchl», «IKOJIOrMYecKas MHpaMuia JHEPrum»,
«ObpazoBanue Oonota», «llepBuuHas cykueccus», «BoccraHoBieHue ieca mocie IoXxapay,
«JxocucTeMa 03epa», «ArpoueHo3», «KpyroBopoTr BeLIECTB M IOTOK 3HEPIUHM B arpoleHO3e»,
«[Tpumeps! ypOo3KOCHCTEMY.

O6opynoBanue: Tepdapuyl pacTeHUM, KOJIJIEKIIMA HACEKOMBIX, Yydelsa ITHIl B 3Bepel, repbapuu
KYJIBTYPHBIX U AUKOPACTYIIMX PACTEHUH, aKBApUYM KaK MOJIENIb SIKOCUCTEMBI.

IIpakTnyeckas padora «/3y4yeHue u onrcanue ypooIKOCHCTEMBD».

JlaGopaTtopunas pabora «/3ydueHue pa3zHOOOpa3Hsi MEJIKHUX MOYBCHHBIX UYJICHHCTOHOTUX B
pa3sHBIX 3KOCHCTEMAX.



JIKCKypeusi «OKCKypcUsi B TUINUYHBIA OuoreoneHo3 (B ayOpaBy, Oepe3HsSK, €NbHHK, Ha
CYXOJIOJIBHBIN WJIM TIOWMEHHBIH JIYT, 03€p0, 00JIOTO)».

IKCKypeus «IKCKYpCUs B arpo3KOCHCTEMY (Ha T0JIe WM B TEIUIMYHOE XO03SIICTBO).

Tema 10. Buocdepa — rinodanbHast IkocucTemMa

buocdepa — obmieranerapras 060o4ka 3eMiu, TAe CYIIECTBYET WIHM CYIIECTBOBAIA JKU3HbB.
PazButne mpencraBnenuii o 6uocdepe B Tpyaax J. 3iocca. Yuenue B. U. Bepnanckoro o 6mocdepe.
O6mactu 6uocheps! u eé cocras. JKuBoe BemiecTBo ouochepsl v ero GyHKIIUH.

3aKOHOMEPHOCTH cymiecTBoBaHus Ouocheprl. OcobeHHocTH OMOChepbl Kak TII0OATBHOM
sKocucTeMbl. JlnHamMuueckoe paBHOBecue B Onocdepe. KpyroBopoTsl BemecTB U OMOr€OXMMUYECKHE
UK (yriiepoaa, a3ota). PUTMUUHOCTSE siBIeHUH B OMocdepe.

3oHanbHOCTh Ouocdepsl. [lonstue o 6uome. OcHOBHBIE OMOMBI CYIIM: TYHJpa, XBOHHBIE Jieca,
CMEIIaHHbIE W IIUPOKOIUCTBEHHBIC JIECa, CTENH, CABaHHBI, ITyCTHIHU, TPOIIUYECKHE JIECA, BHICOKOTOPBSI.
Knumat, pacTUTenbHbIi U )KMBOTHBIM MUP OMOMOB CYILIH.

Ctpykrypa U (QYHKIUS >KMBBIX CHCTEM, OLIEHKA UX PECYpCHOro MOTeHlHasa u OmochepHbIX
GbyHKIHi.

JdemMoHcTpauuu

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

Tabmumer 1 cxemsl: «l'eocdepsr 3emmn», «KpyroBopor azora B mpupone», «Kpyroopot
yriaepona B mpupoae», «KpyroBopor kucimopona B mpupoae», «KpyroBopoT Boabl B HpHpOIE»,
«OcHoBHBIE OUOMBI cymny, «Knumatudyeckue nosca 3emnny, «Tyaapa», «Tairay, «CMeIanabiii 1ecy,
«lIupokonucTBeHHbIN Jecy, «Cremnby, «CaBanHay, «IlycTeiHsay, « Tponuueckuii secy.

Ob6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YestoBek M OKpYyKawlas cpeaa

DKOJIOTHYECKUE KPU3HUCHI M MX MpUUMHBI. BoznelicTBue denmoBeka Ha Ouocdepy. 3arpsizHEHHE
BO3IYIIHOM cpeapl. OxpaHa BO3dyxa. 3arpsi3HEHHE BOJHON cpenbl. OxpaHa BOJHBIX PECYpPCOB.
Pazpymienune noussl. OXxpaHa MOYBEHHBIX pecypcoB. Vi3MeHeHHe Kiaumara.

AHTpPOIIOTEHHOE BO3/ICHCTBUE HA PACTUTENBHBIN U KMBOTHBIM Mup. OXpaHa pacTUTENBHOTO U
KHUBOTHOTO MHUpa. OCHOBHBIE TPUHIMITEI OXpaHbl NMpupoabl. KpacHeie kaurun. Oco0o oxpaHseMble
npupoanbie Teppuropun (OOIIT). borannyeckue casbl U 300JI0THYECKUE TAPKH.

OCHOBHbIE TNPHUHLMIIEI YCTOWYMBOIO pa3BUTHS 4YeNOBEUeCTBAa M MpHpOJbl. PannonambHOE
IIPUPOJIOTIONIB30BAaHUE M COXpPaHEHUE OMOJIOTHUECKOro pazHooOpas3us 3emiuu. O0mue 3aKkOHOMEPHOCTH
IJI00ATBHBIX 3KOJIOTMYECKUX KpU3HCOB. OCOOEHHOCTH COBPEMEHHOTO KpH3HMCa M €ro BEpOSTHbHIE
MOCJIEZICTBUSI.

PazButue METO0B MOHMTOpPMHIA Pa3BUTHUA ONACHBIX TEXHOTEHHBIX MpoueccoB. CucmemHbie
uccne008anus nepexooa K pecypcocoepezarowieli U KOHKypeHmocnocooHou snepeemuxke. buonoeuueckoe
pasHoobpazue u buopecypcwl. Hayuonanouvie ungopmayuonnvle cucmemsl, obecneyusarouue 00Ccmyn
K UHGhopmayuu no cocmoanuio omoenbusix 8u008 u sxocucmem. OCHo8bl IKOpeadburumayuu IKOCUcmem
U cnocobos 60pvobL ¢ buonospexcoeHusMU. Pekoncmpykyus MOpCKUX U HA3eMHBIX IKOCUCTIEM.

JdemMoHcTpanuu

Tabmuuel u cxemsl: «3arps3HeHue armochepb», «3arps3HeHue ruapochepb», «3arps3HeHue
nmouBel», «IlapHukoBBI 3¢dekT», «Ocobo oxpaHseMble TPUPOIHBIE TeppUTOpUnM», «Mojenu
YIPaBISEMOT0 MUPay.

ObopynoBanue: ¢ororpadhun OXpaHsIeMbIX pacTeHUH U >KUBOTHbIX KpacHoit kHurum Poccuiickoit
®enepaunn, KpacHol KHUTH pervoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'A HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

JIMUHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJabTaTaM OCBOCHHUS OOYYAIOIIUMUCS MPOTPaMM
cpeaHero o01ero o0pazoBaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U IIPEIMETHEBIE.

B cTpykType NHMYHOCTHBIX pE3yJbTaTOB OCBOEHHUS MPOrpaMMbl IO OHOJIOTUU BBIJIEICHbI
CIIEYIOIIME COCTABIISIFOIINE: OCO3HAHHE O0YYalOIIUMUCS POCCUNCKON Ipa)KAAHCKOW MACHTUYHOCTH —
TFOTOBHOCTU K CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH W CaMOONPEIECICHUI0, Haauyue MOmueayuu K
00y4eHHI0 OHMOJIOTHH, YeleHanpasieHHoe paszsumue BHYTPEHHHX YOEKICHHWH JIMYHOCTH HA OCHOBE
KJIFOUEBBIX LIEHHOCTEW U MCTOPUUYECKUX TPAJULMM Pa3BUTUS OMOJOTMYECKOIO 3HAHUS, 20MOBHOCMb U
CcnocobHocms O0YYaIOIIUXCSl PYKOBOACTBOBATHCA B CBOEH JEATENBHOCTH LIEHHOCTHO-CMBICIOBBIMU
yCTaHOBKAMHU, MPHUCYIIUMH CHCTeME OHOJIOTUYECKOrOo OO0pa3oBaHUA, Haluyue HNpa8oCO3IHAHUS
9KOJIOTMUYECKOH KYJIbTYPBl, CHOCOOHOCMU CMABUMb LIETU U CTPOUTH )KU3HEHHbIE TJIAHBI.

JIM4HOCTHBIE PE3YyIbTAThl OCBOEHUS IPOrPAMMBI 110 OMOJIOTHH IOCTUTAIOTCS B €JUHCTBE Y4EOHOM
U BOCIUTATEIbHOM  JEATEIbHOCTU B  COOTBETCTBUHM C  TPAJAMIMOHHBIMU  POCCHUMCKUMHU
COLIMOKYJBTYPHBIMU, HCTOPUYECKUMHU M JTYXOBHO-HPABCTBEHHBIMM ILIEHHOCTSIMH, IPHUHITBIMU B
oOIIecTBe TmMpaBWJIaMH ¥ HOPMAaMH TOBEICHHS M CIIOCOOCTBYIOT IPOLIECCaM  CaMOITO3HAHMA,
CaMOBOCIIMTaHUSI M CaMOPA3BUTHSI, Pa3BUTHUSI BHYTPEHHEM NO3UIMM JIMYHOCTH, MATPUOTH3MA U
YBaXXEHUS K 3aKOHY U IPABOIMOPSAIKY, YEJIOBEKY TPyAa U CTapllIeMy MOKOJIEHUIO, B3aUMHOI'O YBAXKEHUS,
OepeXKHOr0 OTHOIIECHUS K KYJIbTYpHOMY HACIHEAHI0 M TPaJUIUSIM MHOTOHAIMOHATIBLHOTO Hapoaa
Poccuiickoit deneparuu, npupoie U OKpYKaroIen cpeae.

JInuHOCTHBIE pE3yJabTaThl OCBOEHHS ydeOHoro mnpenmera «buonorus» IOKHBI OTpaXkaTh
TOTOBHOCTb M CHOCOOHOCTh OOYYaIOUIMXCS PYKOBOJACTBOBATbCA C(OPMHUPOBAHHOW BHYTpPEHHEH
NO3UIMEN JIMYHOCTH, CHUCTEMOM LEHHOCTHBIX OPHEHTAlMii, MO3UTUBHBIX BHYTPEHHUX YOCKICHHH,
COOTBETCTBYIOIIUX TPAJULMOHHBIM IIEHHOCTSIM POCCHUHMCKOro OOIeCTBa, PACIIMPEHHUE >KMU3HEHHOIO
OIbITAa M OIbITa JEATEIbHOCTH B IPOLIECCE PEATU3allid OCHOBHBIX HAalpaBJICHUM BOCIUTATEIbHON
JESTEIBHOCTH, B TOM YHUCJIE B YaCTH:

1) rpask1aHCKOro BOCIMTAHMSA:

c(OPMHUPOBAHHOCTbh TPAXKIAHCKON MO3UIMHK OOYyYaIOUIerocsi Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00111eCTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX MpaB U 003aHHOCTEH, YBaXKEHUE 3aKOHA U ITPABOIOPSIKa;

TOTOBHOCTb K COBMECTHOM TBOpPYECKOH JESITEeIbHOCTH NPU CO3JaHUU YYEOHBIX IPOEKTOB,
pelIeHnr yuyeOHbIX U MTO3HABATeNIbHBIX 33/1a4, BBIMOIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNPENENSATh COOCTBEHHYIO MO3HUIMIO M0 OTHOUIEHHIO K SIBIEHUSM COBPEMEHHOMN
KHU3HHU U OOBACHSATH €€;

YMEHHUE YYUTHIBATh B CBOMX JEHCTBHUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOT'O B3aMMOAEWUCTBUS
JOJIeH ¢ pa3HbIMU YOEXKICHUSIMH, KYIbTYPHBIMU [IEHHOCTSIMU M COI[HAJIbHBIM TOJI0KEHHEM;

FOTOBHOCTh K  COTPYAHMYECTBY B IIPOLIECCE COBMECTHOIO  BBIMOJIHEHUS  y4EOHBIX,
[I03HABATENbHBIX U UCCIIEOBATEIBCKUX 3aa4, YBAKUTEIBHOIO OTHOIIEHUSI K MHEHHUIO ONIIOHEHTOB IIPU
00CYXJIEHUH CITIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPIKAHMS;

TFOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKON EATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(hOPMUPOBAHHOCTh POCCUHCKON TpaxTaHCKOW HISHTUYHOCTH, MATPUOTHU3MA, YBAXKEHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepe] PonuHON, TOpAOCTH 3a CBOM Kpai, cBOXO Poauny,
CBOH SI3BIK U KYJBTYPY, IPOLUIOE U HACTOSIIEE MHOMOHAIIMOHAILHOTO Hapoia Poccuu;

LIECHHOCTHOE OTHOIICHHWE K MNPUPOAHOMY HACIEOUIO U IMAMITHUKAM IPHUPOABI, JTOCTHUKEHUSM
Poccuu B Hayke, HCKyCCTBE, CLIOPTE, TEXHOJIOTUSX, TPYAE;



CIIOCOOHOCTh OIICHHMBATh BKJIAJl POCCUUCKHMX YUYEHBIX B CTAHOBJICHHME WM Pa3BUTHE OHOIIOTHH,
MOHVMAaHUS 3HAYCHUS OWMOJIOTUM B MO3HAHWU 3aKOHOB MPHUPOBI, B )KU3HHU YEJIOBEKAa U COBPEMEHHOTO
00I11eCTBA;

uzeitHas yoexx1I€EHHOCTb, TOTOBHOCTD K CIIY)KeHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 32 €ro
cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHE AYXOBHBIX LIEHHOCTEH POCCHIICKOT0 Hapo/a;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBECHHUS;

CIOCOOHOCTh OIICHMBATh CUTYallMI0O U TNPUHUMATh OCO3HAHHBIC PEIIEHUs, OPUEHTUPYACh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOWYMBOTO OYAYILEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POAUTENSM, CO3/JaHHUI0 CEMbH Ha OCHOBE OCO3HAHHOT'O
MPUHSATHS IEHHOCTEW CEMEIHON KU3HU B COOTBETCTBHUHU C TPATUIUSAMU Hapo10B Poccuu;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETHYECKOE OTHOIICHHWE K MHPY, BKIIOYAs ACTETHKY OBITa, HAYYHOTO M TEXHHYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAA, OOIIECTBEHHBIX OTHOILICHUIA;

MMOHMMAaHKUE SYMOLIMOHAIILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HBIX BUIAX HMCKYCCTBA, CTPEMJICHUE MPOSIBIISATH KayecTBa
TBOPUYECKOMN JTMYHOCTH;

5) ¢pusnueckoro BocnuTAHMSA, GOPMHPOBAHMSA KYJIbTYPbI 310POBbSI U 3MOLHOHAJIBHOIO
0J1aronoTy4us:

MOHMMAaHUE W peaju3alus 3J0pOBOro M 0Oe3omacHOro olpa3a >KH3HU (370pOBOE IHTAHHE,
COOJIIOJICHNE TUTUEHWYECKUX TIPaBUI W HOPM, cOaJaHCHPOBAHHBIM PEXKUM 3aHATHM M OTIbIXA,
perynspHas ¢pu3nuecKkas aKTUBHOCTH), OEpeXKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MMOHMMAaHUE IEHHOCTH TPABWJI WHIWBUIYAIBHOTO U KOJIJIEKTUBHOTO O€30TaCHOTO TMOBEICHUS B
CUTYaIHIX, YTPOXKAIOITUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAaHWE TIOCIEACTBUA U HENPHUATHS BpPEAHBIX MPHUBBIYEK (YHNOTPEONEHUS alKOTrois,
HapPKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HaHUE [IEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

TOTOBHOCTh K AKTHUBHOM JE€ATEIbHOCTH TEXHOJIIOTMYECKOM M COLMAJIbHOW HaNpaBiIE€HHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIOTHSITH TAKYIO AESITETbHOCTD;

WHTEpEC K pa3IuuHbiM cdepaMm TpoPecCHOHATBHOW NEeATeTbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOP OyayIiel mpodeccun U peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBI;

TOTOBHOCTB U CLIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BAHUIO HA IPOTSHKEHUH BCEU JKU3HU;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

9KOJIOTMUYECKH 11eJIeco00pa3Hoe OTHOLIEHHE K MPUPOJIE KaK HCTOUYHUKY KU3HU Ha 3eMJjie, OCHOBE
€€ CyIlleCTBOBaHMS,

MOBBIIIIEHUE YPOBHS IKOJIOTHMUYECKOM KYJIBTYpPhI: IPHOOPETEHNE OMbITA MJIAHUPOBAHUS MTOCTYIIKOB
Y OIIEHKU UX BO3MOXHBIX MOCIIEICTBUM JIJIs1 OKPY KAIOIIEH CPEbL;

OCO3HaHUE TN100aIbHOr0 XapaKkTepa dKOJOTHYECKUX MPOo0sieM U MyTeil UX pelIeHUs;

CIOCOOHOCTh MCHOJIB30BaTh MPHOOpeTaeMble MPH U3YYEHUU OHOJIOTUH 3HAHUSA U YMEHHUS MpH
pelieHny MpoOeM, CBSI3aHHBIX C PANMOHAIBHBIM TPHUPOIONOIL30BAaHUEM (COOIOIEHUE TPaBUIT
MOBEJICHUsI B IMPHUPOJIC, HAMPABICHHBIX HAa COXPAaHEHHE PABHOBECHUS B SKOCHCTEMAX, OXPAaHY BHJIOB,
IKOCHCTeM, OMocdephl);

AKTUBHOE HEMPUITHE NEUCTBUN, MPUHOCAIIMX BPEA OKPYXAIOIIEH MPUPOJHOM Cpele, yMEHUE
MPOTHO3UPOBATh HEOMATONPUSTHBIE JKOJOTUYECKUE TOCTEACTBHUS MPEINPHHUMACMBIX JEHCTBUN U
MPEeIOTBPAIIATh UX;



HIMYME Pa3BUTOTO  DKOJOTHMYECKOTO  MBINUICHUS, 93KOJOTMYECKOHW  KYIbTYpBHI, OIBITA
JESTeTbHOCTH YKOJIOTUYECKOM HAINpaBICHHOCTH, YMEHHUS PYKOBOACTBOBAThCS MU B TIO3HABATEIBHOM,
KOMMYHHMKATUBHOW M COIIMAJIbHOM MpaKTHKE, TOTOBHOCTU K YYacCTHIO B MPAKTUYECKOU NEATEIbHOCTH
HKOJIOTMUYECKOI HaNpaBJICeHHOCTH;

8) HeHHOCTH HAYYHOI 0 O3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS
HayKH U OOLIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JMAJIOTe KYJIbTYpP, CIIOCOOCTBYIOIIEIO OCO3HAHHIO
CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHHUE S3bIKOBOM U YUTATEIHCKOM KYIbTYPHI KaK CPEICTBA B3aUMOJICHCTBUS MEXTY
JIOABMH U TIO3HAHHS MUDA;

NOHMMaHWe crneuupuKkd OHOJIOTMHM Kak HayKH, OCO3HaHHsA €€ poiau B (OPMHPOBAHUHU
paIoOHaIbHOTO0 HAYYHOT'O MBIIIJICHUS, CO3JaHUU LIEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIEeM MHpe
KaKk O €IWHCTBE MPUPOABI, YEJOBEKa U OOIeCTBa, B IMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH U
peneHn: mpodIeM COXpaHeHHs! IPHPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OWOJIOTHH JUTSI COBPEMEHHOHN IMBHIIM3AIMH: 00ECIIEYSHUSI HOBOTO
YPOBHSl DPa3BUTUS MEIUIUHBI, CO3JaHHE TEPCHEKTUBHBIX OHWOTEXHONOTUH, CHOCOOHBIX peIIaTh
pecypcHble poOIeMbl pa3BUTHS YEIOBEYECTBA, MOMCKA MYyTEH BBIXOJa U3 TI00aIbHBIX SKOJIOTHYECKUX
npobiremM M oOecredeHHs Mepexofa K YCTOMYMBOMY pa3BUTHIO, PAIMOHAIBLHOMY HCIIOJIB30BAHHIO
MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B IMOJIyUEHUU OHOJOTMYECKHX 3HAHMM B LENSIX MOBBIMICHUS 0OIIei
KYJIbTYpPbI, €CTECTBEHHO-HAYUYHOH IPaMOTHOCTH, KaK COCTAaBHOM 4acTH (DYHKIMOHAIBHON IPaMOTHOCTH
oOy4Jaroruxcsi, opMHUPYEMOii NPU U3YIECHUU OMOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB TO3HAHHUS, WCIOJB3yeMBIX B ECTECTBEHHBIX HayKax,
CIOCOOHOCTH MCIOJIB30BATh MOJIY4YaeMble 3HAHUS Ul aHAU3a U OOBSCHEHUS SBJICHUM OKpPYKaIOLIETO
MHUpa U MPOUCXOIALIMX B HEM H3MEHEHUH, yMEHHE JienaTh OOOCHOBAaHHbBIE 3aKJIIOUYEHHUS Ha OCHOBE
HAYYHBIX ()aKTOB M UMEIOIIUXCS JAHHBIX C IENBI0 TIOJTYYECHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIEHO MCIIOJIB30BaTh OMOJIOTMYECKHE 3HAHMS /IS PEelIeHHus MpoOieM B
peabHBIX KU3HEHHBIX CUTYaLUsAX;

OCO3HaHME LIEHHOCTH HAay4yHOW JeSATEeIbHOCTH, TOTOBHOCTb OCYUIECTBISATH IMPOEKTHYIO MU
MCCIIEIOBATEIBCKYIO JIESITENFHOCTh HHINBHIYaTbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTBH K HENPEPHIBHOMY 00Opa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY
MOJTyYEHHIO HOBBIX 3HaHUH 110 OMOJOTMU B COOTBETCTBHH C KU3HEHHBIMHU NTOTPEOHOCTSAMHU.

METANPEJMETHBIE PE3YJIbTATHI

MertarnpeaMeTHbIE pe3yIbTaThl OCBOSHHS YU€OHOTO MpenMeTa «BHoIorusy» BKIIFOUAroT: 3HAYUMbIE
st GOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYJArONIUXCS MEKIUCIHUIUIMHAPHBIE (MEXIIPEIMETHBIE)
OOIIIeHAYYHbIE TOHSATHUS, OTPAXKAIOIINE IIEIOCTHOCTh HAY4YHOH KapTUHBI MUpPA U CIENU(UKY METOJ0B
MO3HAHUs, UCTIONB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIus, SIBICHUE, MPOLIECC, CUCTEMA,
HAYYHBII (aKT, MPUHINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, MCCIeIOBaHNE, HAOIIOJICHNE,
W3MEpeHUe, OKCIEPHUMEHT | JIpyTue); YHUBEPCAIbHBIC Y4YeOHble JEHCTBHs (ITO3HABATEIBHEIE,
KOMMYHHKATHUBHBIC,  PETYIATUBHBIE),  oOecrneuuBarone  GopMUpoBaHHE  (PYHKIIMOHAIBHON
IPAaMOTHOCTH U COIMAIbHOW KOMIIETEHIIMU O0YYaroIUXCs; CIIOCOOHOCTh 00OYUaIOIMXCSl UCIIOIb30BATh
OCBOEHHBIE MEXIUCLUUIIIIMHAPHBIE, MUPOBO33pEHYECKIE 3HAHUS U YHUBEpCaJIbHbIE yueOHbIE I1EUCTBUS B
MO3HABATEJILHON U COIMAIbHON MPAKTHUKE.

B pesynbrare u3ydeHusi OMOIOTHM HA YPOBHE CpPeIHEro oOmero oopa3oBaHus y 00y4aromerocs
OyayT chOpMUPOBaHBI TIO3HABaTeNbHBIC YHHUBEpCadbHbIC Y4eOHBbIC IEHCTBUS, KOMMYHUKATHBHBIC
YHHUBEpcajbHble yueOHbIE NEHCTBUS, PETYNATUBHBIE YHUBEpCaJbHbIE y4eOHbIE NEHCTBUS, COBMECTHAs
NeSITeNIbHOCTbD.



MeTtanpeaMeTHble pe3yIbTaThl OCBOCHHSI MPOTPAMMEI CPEAHETO OOIIEro oOpa3oBaHMs TOJKHBI
OTpaXkaTh:

OBiajeHne YHMBEPCAIbHBIMH YUeOHBIMH M03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO ~ (OPMYITUPOBATH W  aKTyallM3WpOBaTh MPOOIEMy, paccMarpuBaTh e
BCECTOPOHHE;

WCIOJIb30BaTh NPU OCBOEHUHU 3HAHUI MPUEMBI JIOTMYECKOTO MBIIUICHUS (aHaiu3a, CHUHTE3a,
CpaBHEHUs, Ki1accupUKaIMU, 0000ICHUS ), PACKPBIBATH CMBICIT OMOJOTUYECKHUX MOHITHH (BBIICISATH MX
XapaKkTepHble MPU3HAKHU, YCTAHABIUBATH CBA3H C IPYTHMMHU MTOHATHIMH);

OTIPECIIATh LENH EATEIBHOCTH, 3a/1aBasi MapaMeTPbl U KPUTEPUU UX JTOCTHIKEHUS, COOTHOCUTH
PE3YIBTATHI JEATEILHOCTH C TTOCTABIICHHBIMH 1ETISIMU;

HCIOJIb30BaTh OMOJIOTMYECKHUE MOHATHS JIIsl 00bsICHEHUS (DAKTOB U SIBJICHUI KUBOM MPUPOIbL;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, ICIYKTUBHBIC, 0 AaHAJOTUH), BBISBISATH
3aKOHOMEPHOCTH U TPOTHUBOPEYHS B PACCMATPUBACMBIX SIBICHUSAX, (OPMYJIUPOBATH BBIBOIBI H
3aKJTFOYCHUS,

MPUMEHITh CXEMHO-MOJICNIbHBIE CpPEICTBA JUIsl MPEJICTaBICHHUS CYHIECTBEHHBIX CBs3eH U
OTHOIICHUHA B U3y4aeMbIX OHOJOTMYECKHMX OOBEKTaX, a TaKXKe MPOTUBOPEUUM pa3HOro poja,
BBISIBJICHHBIX B PA3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarhiBaTh IUIAH PEHICHUS TPOOJEMBbI ¢ YYETOM aHAIM3a MMCIOIIUXCS MaTepUATbHBIX H
HeMaTepuaIbHBIX PECypCOB;

BHOCHUTH KOPPEKTUBBI B JESATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3Y/IbTATOB IIEISIM, OLIECHUBATh
PUCKH TIOCIICACTBHIA e TSIILHOCTH,

KOOPJIWHUPOBATh M  BBIIOJHATH pabOTy B  YCIOBUSAX PEATBHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PELICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BIIQJICTh HABBIKAMHU yYeOHO-HCCIICIOBATEIILCKOH ¥ TIPOSKTHOM JIEATCIILHOCTH, HAaBBIKAMU
paszpeleHus mpooyieM, CIOCOOHOCTHI0 U TOTOBHOCTHIO K CAMOCTOATEILHOMY TOUCKY METOJIOB PElIeHUs
MPAKTUYECKHX 3aJa4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB MO3HAHUS;

WCIOJIb30BaTh  PA3jUYHbIC BHUABI JEATCIBHOCTH TI0 TOJXYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TIPeOOPa30BaHUIO ¥ TPUMECHECHUIO B YUEOHBIX CUTYAIUAX, B TOM YHCJIC MIPH CO3/IaHUN
y4eOHBIX M COITMAIBHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BJIAaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMHU
TMOHATHSIMH B METOJIaMU;

CTaBUTh U (OpMyIUpoOBaTh COOCTBEHHBIC 3a/ladd B OOpa30OBaTENbHOM JACSATENHHOCTH U
KU3HEHHBIX CUTYaIIHIX;

BBISIBJISTH MIPUUMHHO-CJIEICTBEHHBIE CBSI3M M aKTyalU3UpOBATh 3ajady, BBIIBUTaTh THIOTE3Y €€
pelleHrs, HaXOJWUTh apTyMEHTHI JUIS JOKa3aTeIbCTBA CBOWX YTBEP)KICHWM, 3a/JaBaTh MapaMeTphl U
KPUTEPHUHN PEIICHUS;

aHAIIM3UPOBATh MOTYYCHHBIE B XOJI€ PEUICHHs 3a/ladll PE3yNIbTaThl, KPUTHUECKH OIICHUBATH WX
JIOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIIATh II€JICHANIPABICHHBIM TOUCK TMEpeHoca CpeACTB M CIocoOOB JAEWCTBUS B
poecCHOHABHYIO CPey;

yYMETh MIEPEHOCUTH 3HAHUS B TIO3HABATEIHHYIO M MPAKTHUECKYIO 00JIACTH KU3HEACSITETLHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00sacTei;

BBIIBUTATh HOBbIE UJEH, IpeyiaraTh OpUrHHAIbHbBIE TOIXO0/Ibl U PEIICHHUs, CTABUTh MPOOJIEMBI 1
3a/1a4d, JOMYCKAIOIIUE allbTEPHATUBHBIC PEIICHHUS.

3) paGora ¢ nngopmanmeii:



OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHHUKAX MH(POpMAIUK (TEKCTe yueOHOTO MOCOOMs, HAyYHO-
MOTYJISIPHOI TUTEeparype, OMOIOTHYECKUX CIOBApsX M CIIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepuere), ananu3upoBatb MHGOPMAIUIO PA3IMYHBIX BUAOB U (OPM NIPEICTABICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

¢dbopMynHMpoBaTh 3ampochkl W MPUMEHSATh pPA3JIMYHbIE METOAbI NpU TOUCKE U O0TOOpe
Onoorndeckoi nHGopMaIuu, HeOOXOIMMOH IS BHIITOJIHEHUS yUEOHBIX 3a/1a4;

MpuoOpeTaTh  OMBIT  HCIOJNB30BaHHUS ~ MHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
COBEpIICHCTBOBATH KYJITYPY aKTUBHOT'O MCIIOJIb30BAHUSI PA3JIMUHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIbHYIO (hOpMY IpeACTaBiIeHUs OMOJOTHYecKor MHbOpManuu
(cxemsl, rpaduKy, TMarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYToe);

MCIOJIb30BATh HAYYHBIH SI3bIK B KAYECTBE CPEJCTBA MPH padboTe ¢ OMOJIOTHUECKON HH(OpMAIHEH:
MPUMEHSTh XUMUYeCcKUe, GU3NYECKUE U MaTeMaTHUeCKHUe 3HaKU U CUMBOJIBI, GopMyIibl, a00peBHUarTypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MPE0Opa30BhIBATH 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATIISTHOCTH;

BJIQJICTh HABBIKAMH PACIIO3HABAHMS W 3aIIUTH MHPOpPMANWHU, WHHOPMAIIMOHHOK 0e30macHOCTH
JMYHOCTH.

OBiajeHne yHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€ CTBUIMMU:

1) oomenne:

OCYIIECTBIISITh KOMMYHHKAIIMA BO BCEX cdepax >XKU3HU, aKTUBHO YYaCTBOBATH B JTUAJIOTE WU
IMCKYCCHH TI0 CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3BIBATh CYKICHHS
OTHOCHUTENILHO BBIMOJIHEHUS MpesiaraeMoi 3a/1auil, YYUThIBaTh HHTEPECH] U COTJIACOBAHHOCTH MO3HIIHIA
JIPYTUX YYACTHUKOB JTUAJIOTA WM TUCKYCCHH);

pacrio3HaBaTh HeBepOaJIbHBIE CPEACTBAa OOIICHMsS, TMOHMMATh 3HAYCHHE COIMAJIBHBIX 3HAKOB,
MPENOChIIIOK BO3HUKHOBEHHS KOH()JIMKTHBIX CHUTYallMid, yMETh CMST4YaTh KOH(MJIHMKTHI U BECTH
MIEPEroBOPHI;

BJIAJIETh Pa3lIMYHBIMHM CIIOCOOaMU OOLIEHMS W B3aUMOJEHCTBUS, MTOHMMATh HAMEPEHUs IPYIHX
JIO/ICH, IPOSIBIIATH YBOKUTEILHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH popme popmynupoBaTh
CBOY BO3PaXKCHUS;

Pa3BEPHYTO U JOIMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaH/IHOW W MHIUBUIYAILHON paOOTHI IPU PEIICHUN
OMOJOrMYecKOr MpoOsieMbl, OOOCHOBBIBATH HEOOXOAWMOCTb TPUMEHEHHUS TpYNINOBBIX (opm
B3aUMOJICHCTBHS MIPU PELICHNN Y4eOHOU 3a1a4H;

BbIOMpPAaTh TEMAaTUKy W METOJbl COBMECTHBIX JEHCTBUH ¢ Y4€ToM OOIIMX HMHTEPECOB U
BO3MOYKHOCTEH Ka)KJI0TO WICHA KOJUICKTHBA;

MPUHUMATP eI COBMECTHOM JIEATEIIbHOCTH, OPTaHU30BBIBATh U KOOPAWHUPOBATH JEHCTBHUS TIO
e€ JOCTIKEHHMIO: COCTaBJATh IUIaH JEHCTBHM, paclpeneisTh poyid ¢ y4€TOM MHEHHUI Y4aCTHHMKOB,
00CyXJ1aTh pe3yabTaTbl COBMECTHOU PabOTHI;

OILIEHUBATh KAUeCTBO CBOETO BKJIaZa M KAKIOTO yYaCTHHKAa KOMaHIbI B OOIIWI pe3ynbTaT 110
pa3paboTaHHBIM KPUTEPUSIM;

npe/ularaTb HOBBIE TMPOEKTHI, OLEHMBATh MJEH C MO3UIMHU HOBU3HBL, OPUTHHAJIBHOCTH,
MPAKTUYECKON 3HAUNMOCTH;

OCYILIECTBIISITh MO3UTHUBHOE CTPATETMUYECKOE MOBEJCHHWE B PA3IMYHBIX CUTYalUAX, MPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh NHUIIUATUBHBIM.

OBiajieHne YHUBEPCATbHBIMH PeryJssTHBHbIMU J1eHCTBUSAMM:

1) camoopranm3amnus:

MCIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JUISl BBISIBJICHUS MPOOJIEM M UX PELICHHsS B )KU3HEHHBIX U
Y4eOHBIX CUTYaIIHsIX;



BBIOMPAaTh HA OCHOBE OMOJIOTMYECKMX 3HAHUN LIEJEBbIE W CMBICIOBBIC YCTAaHOBKHM B CBOMX
JICUCTBUSAX M TOCTYNKAaX IO OTHOWICHWIO K JKMBOM MpPHPOJE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYKaIOIINX;

CaMOCTOSITENILHO OCYIIECTBIISATH I03HABATEIbHYIO JIEATEIbHOCTD, BBIABIATH POOJIEMBI, CTABUTH U
(bopmMynHpoBaTh COOCTBEHHBIE 331a4 B 00Pa30BaATEIbHON NESITEILHOCTH U )KU3HEHHBIX CUTYaIHIX;

CaMOCTOSITENIHO COCTABJIATh IUIAH PELICHHS NPOOJIEeMbl C YYETOM HMMEIOLIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAIOUTEHUIA;

JlaBaTh OLEHKY HOBBIM CUTYAaIlHsIM;

paciupsaTh paMKH y4eOHOTro MpeMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JieNaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLIEHUBATh PUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOH SPYAUIMH B Pa3HbIX O0IacTAX
3HAHUU, TOCTOSTHHO TOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OILEHKY HOBBIM CHTYyalMsM, BHOCUTh KOPPEKTHBBl B JCATEIBHOCTH, OICHHBATH
COOTBETCTBHE PE3YJITATOB IIEIISIM;

BIIa/IETh HAaBBIKAMH MO3HABATENbHON peduieKCHH KaK OCO3HAHUS COBEpIIAEMBbIX ACUCTBUNA U
MBICTMTENIBHBIX TPOILECCOB, UX PE3yJIbTATOB W OCHOBAHWH, MCIOJIB30BaTh MPHUEMBI pedrIeKcHuu s
OLIEHKU CHTYalllH, BBIOOPA BEPHOTO PEIICHHS;

YMETb OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHHUS [0 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNIbTaTOB AEITEIbHOCTH;

3) npuHsATHE CeOs U IPYTHUX:

MPUHUMATH ce0s, TOHUMAst CBOM HEJIOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MIPU aHAIHU3E PE3yNIbTaTOB AEITEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OIIMOKY;

pa3BUBaATh CIIOCOOHOCTH IOHUMATh MUP C MO3UIHH APYroro YeJI0BEKa.

MNPEJIMETHBIE PE3YJBbTATHI

[IpenmeTHble pe3ynbTaThl OCBOGHHS cojepkaHMs ydyeOHoro mpeamera «buonorus» Ha
yriIyOn€HHOM YpOBHE OpPHUEHTHpPOBAaHbI Ha obecrieyeHue MNpo(UIbHOro o0ydeHus oO0ydaromuxcs
Oouonoruy. OHU BKIIOYAIOT: crneuu@uueckue i OMOJOTUM HAaydHbIE 3HAHHS, YMEHHS M CIIOCOOBI
JCWCTBUI 110 OCBOCHHWIO, HMHTEPIIPETAMM W TPEoOpa3OBaHUIO 3HAHWK, BUABI JEATEIHHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUW M WX NPUMEHEHHUIO B pPa3IMYHbIX Y4eOHBIX, a TaKkke B peaTbHBIX
KU3HEHHBIX cUTyalusx. [IpeaMeTHbIe pe3ybTaThl MPEACTaBIEHBI IO TOAAM U3YyUCHHS.

[IpenmetHble pe3ynbTaThl OCBOEHHs yueOHoro mnpeamera «buomorusi» B 10 knacce NOMKHBI
OTpaXKaTh:

C(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJHM OWOJIOTUM B CHCTEME E€CTECTBEHHBIX HAyK, B
(OpMHPOBAaHUN €CTECTBEHHO-HAyYHOW KapTHHBI MHUpa, B MO3HAHUM 3aKOHOB MPUPOABI U PELICHUU
npobJeM palMOHANIBHOTO MPHUPOAONOIb30BaHUSA, O BKJIAZE POCCUHCKUX M 3apyOeKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHH;

BJIQJICHHNE CHUCTEMOH OWOJOTHYECKHMX 3HAHWH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
OuoJIoTMYeCKUe TEPMHUHBI W TOHATUS (KMU3Hb, KIJIETKA, OpPraHM3M, MeTaboIu3M, TOMEeoCTa3s,
CaMOPETyJISALUs, CaMOBOCIIPOU3BEECHHE, HACIEACTBEHHOCTh, H3MEHUMBOCTh, POCT M pa3BUTHE),
ounonornueckue Teopuu (kimerounas teopus T. [lIsanna, M. llneitnena, P. BupxoBa, xpomocomHas
Teopus HaciencTBeHHoctH T. Moprana), yuenus (H. . BaBumoBa — o 1eHTpax MHOrooOpasust u
MPOUCXOXKACHUS KYJIbTYPHBIX DPACTCHMI), 3aKOHBI (€OMHOOOpPa3Hsi MOTOMKOB MEPBOTO IOKOJICHUS,
pacuienieHust, YUCTOTHl raMeT, He3aBUCUMOro HacienoBanus ['. MeHzens, TOMOJIOIHYECKUX PAIOB B
HacaeAcTBeHHOM n3MenunBocty H. Y. BaBuiosa), mpuHIUIB (KOMITJIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMM METOJIaMU HAY4YHOI'O IO3HAHMS, HCIIOJIb3YEMbIX B OHMOJIOTHYECKHUX
MCCIIEIOBAaHMSIX )KUBBIX O0OBEKTOB (OMHCaHUE, U3MEpEeHHEe, HabII0IeHNE, SKCIICPUMEHT);



YMEHHUE BBIACTATh CYIIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK TPOKAPUOT M IYKApHOT,
OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hcie OakTepuif, rpuOOB, pacTEHHIA,
KUBOTHBIX U 4YeJIOBEKa, CTPOCHHUS OpPraHOB M CHCTEM OPraHOB PACTEHMM, »XHBOTHBIX, 4YeJIOBEKa,
MIPOLIECCOB KU3HEJCATENIbHOCTH, MPOTEKAIOUIMX B OpraHM3Max pacTeHU, >KUBOTHBIX W YEJIOBEKa,
OMOJIOTMYECKUX TPOIIECCOB: OOMEHa BemecTB (MeTaboyn3M), MpPEeBpallleHHs] YHEPTUH, OpOKEHHS,
aBTOTPO(HOTO M TeTepOTPOGHOro THIOB MHUTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
ramMeTrorenesa, >MOpHOreHe3a, MOCTIMOPHOHAIBHOIO PAa3BUTHS, PAa3MHOXKEHHS, WHAMBHIYaIbHOTO
pa3BUTHA OpraHu3Ma (OHTOreHe3a), B3aUMO/ICICTBHS I'€HOB, FeTepo3uca, UCKYCCTBEHHOTO 0TOODA;

YMEHHE yCTaHABJIMBATh B3aMMOCBSA3H MEX]y OPTaHOUAAMHU KJIETKH U UX QYHKIHUSIMH, CTPOCHUEM
KJIETOK pa3HbIX TKaHEH M HMX (YHKUHUAMH, MEXKAY OpraHaMH M CHUCTEeMaMH OPTaHOB Yy DPACTCHHIH,
KUBOTHBIX W YEJOBEKa W WX (YHKUUSAMH, MEXKAY CHUCTEMaMU OPraHOB M UX (DYHKIUSAMH, MEXIY
sTanamMu oOMEHa BELIECTB, dTalaMH KJIETOYHOIO LMKJIA U KU3HEHHBIX I[MKJIOB OPraHMW3MOB, 3TanaMu
SMOPUOHAIIBHOTO PAa3BUTHS, TECHOTUIIOM U ()eHOTUIIOM, (PEHOTUIIOM U (AKTOpaMU Cpebl OOUTAHUS;

YMEHHUE BBISIBIIATh OTIUYUTEIBHBIC IPU3HAKH )KUBBIX CUCTEM, B TOM YHCJIE PACTCHUH, )KHBOTHBIX
Y YeJIOBEKa;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME AapPryMEHThI, OHOJOTHYECKYI0 TEPMHHOJOTHIO U
CUMBOJIMKY JIJISl I0KA3aTeNbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATHUYECKUX TPYIIIL;

YMEHHE pemiath OHOJOTMYEeCKHE 3a]aud, BBIABISATH NPUYUHHO-CIEICTBEHHBIC CBSI3U MEXIY
UCCIIEAyeMBIMI OMOJIOTMYECKUMH TIPOLIECCAaMH M SBIICHHSIMH, J€JaTh BBIBOJBl W MPOTHO3BI Ha
OCHOBaHUU TOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBHIMOTHATH J1JA0OpaTOpHBIC U MPaKTUYECKUe paboThl, COOMIOAATh MpaBuiia Ipu padoTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYOBaHHUEM;

YMEHHE BBIIBUTaTh THUIIOTE3bI, TPOBEPATh WX IKCIEPUMEHTAIBHBIME CPEACTBAMH, (HOPMYIHPYS
1eJIb UCCIIEIOBaHMS, aHAJIM3UPOBATh MOJyUEHHbIE PE3Y/IbTaThl U JIEJIaTh BHIBOJIBI;

YMEHHUE Y4acTBOBATh B yUeOHO-MCCIIEJOBATENBCKOM paboTe 1Mo OMOJIOrHH, SKOJIOTHH U METUIIMHE,
npoBOIMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, M ITyOJMYHO TMPEICTABIATH IOJTyYCHHBIE
pe3yabTaThl HA YICHUYECKUX KOH()EPEHIUX;

YMEHHUE OLIEHUBAaTh 3TUYECKHE ACIEKThl COBPEMEHHBIX HCCIIEOBAaHMM B 001acTH OMOJIOTMU U
MeIULUHB! (KIOHMPOBAaHUE, MCKYCCTBEHHOE OIUIOAOTBOPEHME, HAINpaBlIEHHOE HM3MEHEHHE IeHoMa U
CO3JIaHHME TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAaHHBIM BbHIOOp Oyayuied mpodeccnoHanbHON JEATENBHOCTH B
obnacT OHOJOrMH, MEIUIMHBI, OMOTEXHOJOIMH, BETEPUHAPHUU, CEIBCKOIO XO3AHCTBA, MHILEBOU
MPOMBIIIICHHOCTH, YIIIyOJSATh IO3HABAaTENbHBIH HHTEpEC, HalpaBICHHBIH Ha OCO3HAHHBIM BHIOOD
COOTBETCTBYIOIIEH Tpodeccu M TPONOIDKCHHE OHMOJIOTHYECKOTO OO0pa30BaHWS B OpTraHU3aIUsIX
cpenHero mpohecCuOHaIBFHOTO U BBICIIIETO 00Pa30BaHUs.

[IpenmerHble pe3ynbTaThl OCBOEHHs yueOHoro mnpeamera «buonmorusi» B I1 knacce NOMKHBI
OTpaXkaTh:

Cc(OPMHPOBAHHOCTh 3HAHWW O MECT€ W POJH OHWOJIOTUH B CHUCTEME €CTECTBEHHBIX HayK, B
(bopMHpPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA, B TIO3HAHUH 3aKOHOB TPUPOJBI U
pELICHUH SKOJIOTUYECKUX TMPOOJIeM YeIOBEYEeCTBA, a TAaKXKE B PELICHUH BOMPOCOB PAI[MOHAIBHOTO
MPUPOJIOTIONB30BaHUA, U B (POPMUPOBAHUH IIEHHOCTHOTO OTHOLIEHHSI K MIPUPOJIE, OOIIECTBY, YEIOBEKY,
0 BKJIaJIC POCCUICKHX U 3apyOEKHBIX YIEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH;

yMEHHE BIAJECTh CHUCTEeMON OWOJIOrMYECKUX 3HaHWM, KOTOpas BKIIOYAET OMNpelNeieHUs U
MOHUMaHHE CYIIHOCTH OCHOBOIIOJIATAIOUIMX OMOJIOTMYECKUX TEPMUHOB U MOHATUH (BHI, SKOCHCTEMA,
ouocdepa), Ouonormueckue Teopuu (dBoonMOHHAsS Teopuss Y. JlapBuHA, CHHTETHYECKAas TEOPHs
sBomtonun), yueHus (A. H. CeseprioBa — o myTsx W HampaBieHHUsX 3Boitonuu, B.M. Bepranckoro — o
ounocdepe), 3akoHbI (reHeTHYECKOTO paBHOBecus Jx. Xapau u B. BaitnOepra, 3apoapIieBOTo CX0/1CTBa
K. M. bopa), npaBuna (Munumyma FO. JIubuxa, 5KOIOTHYECKOW NHpPAMUABI SHEPTUU), THIIOTE3bI
(runoresza «vmupa PHK» V. I'unbepra);



YMEHHUE BJIaJeTh OCHOBHBIMHM METOJIaMH HAYYHOT'O TIO3HAHUS, UCIIOJIb3YEMBIMH B OMOJIOTUYECKUX
UCCIIEIOBAaHMSIX JKUBBIX OOBEKTOB M IKOCHCTEM (OINHUCAHME, U3MEpEHUe, HAOII0AeHNE, IKCIIEPUMEHT),
croco0aMH BbISIBIICHUS U OLIEHKU aHTPOIIOT€HHbIX U3MEHEHUH B IPUPOJIE;

YMEHHUE BBLACIATh CYLIECTBEHHbIE MPU3HAKU: BHJIOB, OMOI€OLIEHO30B, SKOCUCTEM M OHOCHEpHI,
CTaOMIIM3UPYIOIIETO, JABIDKYLIETO W PAa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa, aUIONaTpUYecKOro Hu
CHMITaTPUYECKOTO BHI000pA30BaHUSA, BIUSHUS JBIKYIIUX CHJI 3BOJNIONMU HA T€HO(OHA MOMYJISAIHH,
IPUCIIOCOOJIEHHOCTH OPraHU3MOB K cpele OOWTaHMs, 4YepeJOBAaHUs HAlpaBJICHUH 3BOJIIOLUM,
KpYroBOpOTa BEIIECTB M IOTOKA SHEPTUU B IKOCHCTEMAX;

YMEHUE YCTaHABIMBAaTh B3aMMOCBSI3M MEXAY IPOLIECCaMM 3BOJIOLUM, ABMXKYLIUMH CUIaMHU
aHTPOIIOTeHe3a, KOMIIOHEHTaMH Pa3IMYHBIX SKOCUCTEM U MPUCTIOCOOICHUSIMHI K HUIM OpPraHU3MOB;

YMEHHUE BBISABIATH OTIMYUTEIbHBIC MPU3HAKH JKUBBIX CHCTEM, IPUCHOCOOIEHHOCTh BHIOB K
cpeae oOuTaHus, aOMOTUYECKUX M OMOTHUYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBsI3€ll OpraHu3MoB
B COOOLIECTBAX, AaHTPOIIOT€HHBIX U3MEHEHUH B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HWCIOJIb30BaTh COOTBETCTBYIOIINE AapryMEHTHI, OHOJOTMYECKYI0 TEPMHUHOJOTHIO U
CUMBOJIMKY JJIl JOKA3aTeNbCTBA POJCTBA OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYII, B3aUMOCBS3H
OpPraHu3MOB U cpelbl OOUTaHMSA, €JUHCTBA YEJIIOBEUYECKUX pac, HEOOXOAMMOCTH COXpaHEHHUs
MHOTr000pa3usi BUJIOB U SKOCUCTEM KaK yCJIOBHUS COCYLIECTBOBAHMS IPUPO/IbI U UEIOBEUECTBA;

YMEHHE peliarb OWOJIOrMYECKHEe 3a/layd, BBISABIATH NPUYUHHO-CIEACTBEHHBIE CBS3M MEXIY
UCCIIEyEeMbIMU OHOJOTMYECKMMH IPOLIECCAaMU U SIBICHUSMH, JEJIaTh BBIBOJbI M IIPOTHO3bI Ha
OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJIHATD JJa0OPaTOPHBIE M MPAKTUYECKHE PabOThI, COOMI0AATh IpaBuiIa Ipu padboTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bI, TPOBEPATh WX DKCIIEPUMEHTAIBHBIMU CPECTBAMH, (OpMyInpys
1eJIb UCCIIEIOBaHMS, aHAJIM3UPOBATh MOJyUEHHbIE PE3Y/IbTaThl U JIEJIaTh BHIBOJIBI;

YMEHHUE Y4acTBOBATh B yUeOHO-HMCCIIEJ0BATENbCKOM paboTe 1Mo OMOJIOTHH, SKOJIOTHH U MEAULIMHE,
MPOBOAMMON Ha 0a3e MIKOJbHBIX HAy4YHBIX OOILIECTB, M MYOJWYHO TPEACTABIATh IOJyYE€HHBIE
pe3yNbTaThl HA YYEHUYECKUX KOH(PEPEHIINAX;

YMEHHE OLICHMBATh T'MIIOTE3bl U TEOPUU O IMPOUCXOXKIACHUU KU3HH, YEIOBEKA U YEJIOBEUECKUX
pac, 0 IpUYMHAX, TOCTEICTBUAX U CIIOCO0aX MpeT0TBpAIleHuUs II100aTbHbIX H3MEHEHHH B buocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAaHHBIM BHIOOp Oyayuied mnpodeccnoHaNTbHON JEATENbHOCTH B
o0nacTi OHWOJIOTHUH, SKOJIOTUH, MPHUPOJONOIB30BAHUS, MEAMIMHBI, OMOTEXHOJIOTUH, ICUXOJIOTHH,
BETEpUHAPUH, CEIbCKOIO XO3SHWCTBA, MHUIIEBOH NPOMBIIIICHHOCTH, YIIYOJdsATh I03HABaTEIbHbIHN
MHTEpEC, HaNpaBICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH MNpodeccuu U MPOAOIIKEHHE
OMOJIOrMYEeCKOro 00pa3oBaHUsS B OpraHU3alUsAX CpeJHEro Mpo(ecCHOHATBHOTO U BBICIIETO
oOpazoBaHws.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITACC
KoumnuecTBo yacos
Ne HaumeHoBaHue pa3ieioB JaexkTpoHHble (uudpoBbie) 00pazoBaTebHbIE
Kourpoububle IIpakTHyeckue
n/n U TeM MPOrpamMMmbl Bcero pecypcsl
padoThI padoThI
1 buonorus kak Hayka 1 https://resh.edu.ru/subject/lesson/3827/start/118940/
2 AKUBBIE CHCTEMBI I HX 2 https://resh.edu.ru/subject/5/10/
U3Yy4eHUe
3 buonorus kierku 2 1 https://resh.edu.ru/subject/5/10/
4 A 10 1 2 https://resh.edu.ru/subject/5/10/
KIIETKU
5 CTpoenne u pyHiuan 8 4 https://resh.edu.ru/subject/5/10/
KIJICTKHU
OOMeEH BeIecTB 1
6 NpEeBpaIIeHNE YHEPTUH B 9 4 https://resh.edu.ru/subject/5/10/
KJIETKE
Hacnencteennas
7 uHpOpMaIHS 1 9 1 https://resh.edu.ru/subject/5/10/
peanmzanus €€ B KIIETKE
8 JKW3HEHHBIN UK KIIETKU 6 2 https://resh.edu.ru/subject/5/10/
9 CTpoeHue i yHiuHH 17 3 https://resh.edu.ru/subject/5/10/
OpPraHu3MOB
10 Pasmnoxetie 1 pasputie 8 3 https://resh.edu.ru/subject/5/10/
OpraHHU3MOB
I'eneruka — Hayka o
11 HACJIEICTBEHHOCTH U 2 1 https://resh.edu.ru/subject/5/10/

N3MCHYNBOCTH




OpraHu3MoOB

3 .

12 AROHOMEPHOCTI 10 1 https://resh.edu.ru/subject/5/10/
HAaCJICACTBECHHOCTHU

13 3aKOHOMEPHOCTH 6 2 https://resh.edu.ru/subject/5/10/
U3MCEHYUBOCTHU

14 I'eHeTHKa yenoBeKa 3 1 https://resh.edu.ru/subject/5/10/

15 Cenekuust OpraHu3MOB 4 2 https://resh.edu.ru/subject/5/10/

1~ Duorexmoormiu 4 1 https://resh.edu.ru/subject/5/10/
CHUHTCTHYCCKAaA 6I/IOJIOFI/I$I

17 PezepBHOE Bpemst 1

OBIIEE KOJIMYECTBO YACOB 102 28

I10 ITPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsI
pecypcsbl
1 3aposkJeHNe U pa3BUTHE IBOJTIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
Mukpo3Bostonus 1 €€ pe3yabTaThl 14 2
MaxkposBomtonus U €€ pe3yabTaThl 6
[IpoucxoxaeHue U pa3BUTHE )KU3HH HA
4 p A p 15 15
3emie
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOJIOTHS — HayKa O B3aUMOOTHOIIEHHUSIX
6 OpPraHU3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
7 Opranu3Msbl U cpefia 0OUTaHMs 15
8 DKOJIOTUS BUJIOB U TOIMYISAUN 0.5
DKoJorust cood1EecTB. DKOJIOTHYECKUE
9 12 0.5
CUCTEMBI
10 buocdepa — rimobanbHas sxocucremMa
11 YenoBek U OKpyXkarouas cpeia
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabubie IlpakTunyeckue
n/n Bcero u3yuyeHusi o0pa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
Buronorus kak KOMITJICKCHAsI
1 HayKa M KaK 4aCTh COBPEMEHHOTO 1 https://resh.edu.ru/subject/5/10/
o01mecTBa
2 YKHBEIC CHCTEMEL i X CBONCTBA 1 https://resh.edu.ru/subject/5/10/
3 YpoBHEBas OpraHU3aIns )KUBBIX 1 https://resh.edu.ru/subject/5/10/
CHCTEM
4 HcTopust OTKPBITHSI U U3yUCHHUS 1 https://resh.edu.ru/subject/5/10/
kietku. Knerounas Teopus
MeTopI MOJIEKYIISIPHON | https://resh.edu.ru/subject/5/10/
KJIETOYHOU OMOJIOTHH.
[TpakTuyeckas padora Ne 1
5 «M3yueHne METONOB KIETOYHOMN 1 1
Ouosioruu (xpomarorpagus,
anekTpodopes,
muddepeHraIbHOE
uentpudyruposanue, [1LP)»
6 X UMITIECKII COCTAR KIICTK 1 https://resh.edu.ru/subject/5/10/
7 MuHepanbHbIe BEIIeCTBa KICTKH, 1 https://resh.edu.ru/subject/5/10/
ux Ouosnoruyeckas poib
g Opranunueckue BemecTBa KISTKH 1 1 https://resh.edu.ru/subject/5/10/

— 6enku. JlabopatopHas pabora




Ne 1 «Ob6napyxenue 6e1KoB ¢
MIOMOIIBIO KAYECTBEHHBIX
peaKkuuii»

10

11

CoiicTBa, KaccupuKanus u
GbyHKIIMN OEIKOB

Opranunueckue BemecTBa KICTKH
— YIJIEBOBI

Opl"aHI/ILICCKI/IC B€IIECTBA KIICTKH
— JIMIINbI

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

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

12

Hyxnennossie kucnorsl. JTHK u
PHK. JIaGopatopnas pabota Ne 2
«MccnenoBanre HyKIEMHOBBIX
KHCIIOT, BBIIETICHHBIX U3 KJIETOK
Pa3IMYHBIX OPTaHU3MOBY

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

13

Crpoenne u pynkiun ATO.

Hpyrue nykieozuarpudocdatsl
(HT®)

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

14

15

16

CexBenupoBanue JIHK. Meroasl
T€HOMHKHU, TPAHCKPUTITOMHKH,
MPOTEOMUKHU. MeTo b1
CTPYKTYPHOI OHMOJIOTHH.

CrapToBasi JHarHOCTUYECKasI
pa0ora.

Tunel knerok. [Ipokapuornueckas
KJIETKa

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

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

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

17

CtpoeHne 3yKapuoTHYECKOM
kietku. [IpakTuueckas padora Ne
2 «M3yueHue CBOMCTB KJIETOYHOM

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




MEMOpaHBI»

18

[ToBepXHOCTHBIN anmapaT KJIETKU

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

19

OnHoMeMOpaHHbIE OpraHOU/IbI
kietku. [Ipakruyeckas pabora Ne
3 «/3yueHue ABMKEHUS
IIUTOIIa3MbI B PACTHTEIIBHBIX
KJIETKaX»

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

20

[TomyaBTOHOMHBIE OPTaHOUBI

KJICTKU: MUTOXOHAPHH, INIACTUABI.

Jlaboparopuas pabora Ne 3
«MccnemoBanue mia3Mosm3a u
JIeTUTa3MOJIH3a B PACTUTEIIbHBIX
KJIETKaX»

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

21

HememOpanHbie opranou bt
KJIETKHA

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

22

Crpoenue u GyHKIUH s71pa

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

23

CpaBHuTeNbHAs XapaKTePUCTUKA
KJIETOK 3yKapuoT. JlJaboparopHas
pabota Ne 4 «3yuenue cTpoeHus
KJIETOK PA3JIMYHBIX OPTaHU3MOBY»

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

24

AcCUMUIAIIS U TUCCUMIIISIINAS
— JIB€ CTOPOHBI METab0IU3Ma.
Turmsl oOMeHa BEnecTs.
JlabopaTtopHas padota Ne 5
«3yueHne KaTaIuTHYECKOU
aKTUBHOCTH (pepMeHTOB (Ha
MIpUMEpPE aMIIIa3bl TN

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




KaTtajasbl)»

25

DepMEHTATUBHBINA XapaKTep
peaKkuuii KJIETOYHOTO
MeTtabonusma. JlaboparopHas
pabota Ne 6 «M3yuenue
(epMEeHTaTUBHOTO PaCUICTIIICHUS
MepoKCcHa BOJIOPOIa B
PACTUTENBHBIX U JKUBOTHBIX
KJIETKaX»

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

26

Benku-akTuBaTopsl U OENKH-
WHTAOUTOPHI

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

27

28

29

30

31

ABTOTpOQHBIN THIT OOMEHa
BEIIECTB

dorocuntes

XemocuHTe3. JJabopaTropHas
pabota Ne 7 «CpaBHeHUe
nporLeccoB (pOTOCUHTE3A U
XEMOCHHTE3a»

AnaspoOHbIe opranu3mMbl. Buisl
opoxenus. JlaboparopHas pabota
Ne 8 «CpaBHeHue npoleccoB
OpOXKEHUS U JBIXaHUS»

AspoOHBIE OpraHU3MBL. JTaIbI
SHEPreTHYecKOoro ooMeHa

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

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

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

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

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

32

DHeprus MeMOpPaHHOTO IpajIueHTa
npotoHoB. Cunrte3 AT®: pabota
npoToHHON AT®-cuHTa3bI

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




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

33 Peakium MaTpuyHOTrO CHHTE3a
TpaHCKpHUIIIUSA — MaTPUYHBIH https://resh.edu.ru/subject/5/10/
34
cunte3 PHK
35 TpaHCASIHS U e8 STarbI https://resh.edu.ru/subject/5/10/
36 KoaupoBanue aMuHOKHCIOT. Posib https://resh.edu.ru/subject/5/10/
prubocoM B OMOCHHTE3€E OeKa
37 OpraHu3anus reHoMa y https://resh.edu.ru/subject/5/10/
MIPOKAPHOT U AYKAPUOT
38 MortekysipHbIe MEXaHU3MbI https://resh.edu.ru/subject/5/10/
IKCIPECCHH I'CHOB Y 3YKapHOT
Bupycbl — BHEKJIETOYHBIC https://resh.edu.ru/subject/5/10/
39 (hOpMBI J)KU3HU U OOJTUTaTHBIE
napasuthel. [IpakTudeckas padora
Ne 4 «Co3panue mojzienu BUpyca»
40 Bupychsie 3a00neBanus https://resh.edu.ru/subject/5/10/
YeI0BeKa, )KUBOTHBIX, PACTEHUI
a1 HanoTtexHomoriu B OHOJIOTHH | https://resh.edu.ru/subject/5/10/
MEIUIIHHE
42 YKH3HEHHDI LK KIeTKH https://resh.edu.ru/subject/5/10/
43 Marpuussiii cusres JIHK https://resh.edu.ru/subject/5/10/
Xpomocomel. JlabopaTopHas https://resh.edu.ru/subject/5/10/
44 pabota Ne 9 «3yuenue
XPOMOCOM Ha TOTOBBIX
MUKpOITpenaparax»
45 TleIeHHe KIeTKH — MHTO3 https://resh.edu.ru/subject/5/10/




Tunsl kietok. Kapuokunes u
nutokuHe3. JlaboparopHas padora

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

46 Ne 10 «Hab6aronenne Mutosa B
KJIETKaX KOHYMKA KOPEIIKa JIyKa
(Ha TOTOBBIX MHUKpOIIpEnaparax)»
47 Peryisuus >KM3HEHHOTO ITHKJTIA https://resh.edu.ru/subject/5/10/
KJIIETOK
48 OpraHH3M Kak eIMHOE IEe0e https://resh.edu.ru/subject/5/10/
Txanu pacrenuii. JJaboparopHas https://resh.edu.ru/subject/5/10/
49 pabota Ne 11 «M3ydenue Tkanei
pacTeHui»
TkaHu KUBOTHBIX U YEIOBEKA. https://resh.edu.ru/subject/5/10/
50 Jlaboparopuas paborta Ne 12
«M3ydyeHne TKaHEeH KUBOTHBIX»
Opranbl. CHCTEMBI OPTraHOB. https://resh.edu.ru/subject/5/10/
51 JlaGopatopnas pabora Ne 13
«M3yueHne opraHoB IBETKOBOTO
pacTeHus»
57 Olopa Tela OpraHH3MOB https://resh.edu.ru/subject/5/10/
53 JIBMKEHME OPrAHH3MOB https://resh.edu.ru/subject/5/10/
54 TTHTasme OPraHH3MOB https://resh.edu.ru/subject/5/10/
[TuTaHue MO3BOHOYHBIX https://resh.edu.ru/subject/5/10/
55 XKUBOTHBIX. [InmeBapuTenpHas
crcTeMa 4yelloBeKa
56 JIbIXaHHE OPTaHH3MOB https://resh.edu.ru/subject/5/10/




I[BIX&HI/IC ITO3BOHOYHBIX

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

57
KHUBOTHBIX U YEIOBEKA
58 Tpancnopt BemecTB y https://resh.edu.ru/subject/5/10/
OpPTraHu3MOB
KpoBenocHas cucrema https://resh.edu.ru/subject/5/10/
59 MT03BOHOYHBIX KUBOTHBIX U
YeJIoBeKa
60 BhiIe/IeHHe Y OPraHu3MOB https://resh.edu.ru/subject/5/10/
61 3aruTa Y OpraHHIMOB https://resh.edu.ru/subject/5/10/
62 VIMMYHHAs CHCTEMA UeTOBeKa https://resh.edu.ru/subject/5/10/
63 Pa3apaxxumMocTh U peryisnus y https://resh.edu.ru/subject/5/10/
OpPTraHU3MOB
['ymopasibHast peryJisius u https://resh.edu.ru/subject/5/10/
64 SHAOKPUHHAS CHCTEMa )KHBOTHBIX
Y YeJIOBeKa
65 ®opMBbl pa3MHOKEHHS https://resh.edu.ru/subject/5/10/
OpraHHU3MOB
66 ToJI0BOE Pa3MHOKEHHE https://resh.edu.ru/subject/5/10/
67 Meiios https://resh.edu.ru/subject/5/10/
I'amerorenes. OOpazoBaHue u https://resh.edu.ru/subject/5/10/
pa3BUTHE TIOJIOBBIX KJIETOK.
68 JlaGopatopnas pabora Ne 14

«M3yueHne cTpoeHus MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOTMpernaparax»




69

NunuBuyanbHOE pa3BUTHE
OpraHu3MOB — OHTOI'€HE3

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

70

71

72

73

3akJajKa OpraHoB U TKaHEH U3
3apOJAbIIICBBIX JIUCTKOB

Poct u pazBuTHE KUBOTHBIX.
JlabGopaTtopHas padorta Ne 15
«BpIsIBIICHUE IPU3HAKOB CXOJICTBA
3apOIbIIEN TO3BOHOYHBIX
KUBOTHBIX)»

Pa3mHoOxkeHue u pa3BuTue
pactenuii. JlabopaTopHas pabora
Ne 16 «Ctpoenue opranos
Pa3MHOXKECHUS BBICIIIUX PACTCHHIN)

I/ICTOpI/IH CTAHOBJICHHA U PA3BUTHUA
TCHCTUKHU KAaK HAYKH. OCHOBHBIC
IIOHATHUA U CUMBOJIBI TCHCTHUKH.

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

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

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

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

74

75

3aKOHOMEPHOCTU HACTIEIOBaHUS
IpU3HAKOB. MOHOTHOpUIHOE
ckpeuBanue. [IpakTuueckas
pabota Ne 5 "M3y4yenue
pe3yabTaTOB MOHOTMOPHUIHOTO
CKpEeIMBaHUs y 1po30(ussl"
ITpomesxyTouHas arTecTanus
(KOMIUTEKCHasi KOHTPOJIbHAs
paborta)

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

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

76

[MuTonornyeckre OCHOBBI
MOHOTHOPHUIHOTO CKPEIIHBAHUS

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

77

AHaJ'II/I3I/Ipy1()IJ_[ee CKpCHIMBAaHUC.

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




Henosnnoe nomuanpoBanue

78

JuruOpuaHoe CKpeluBaHue.
[IpakTuyeckas pabora Ne 6
«M3yueHue pe3ynbTaToB
JTUTUOPUTHOTO CKPEITUBAHUS Y
Ip0o30(HITBD»

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

79

80

luTonornyeckre OCHOBBI
JTUTHOPUTHOTO CKPEITUBAHUS

CHGHHGHHOC HaCJICAOBaHUC
IIPU3HAKOB

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

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

81

XpOMOCOMHas1 TEOPUs
HAaCJIEICTBEHHOCTH

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

82

I'eneTuka mona

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

83

I'enotun kak 1enocTHas cucreMa

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

84

I'eneTM4eCKM KOHTPOJIb
pa3BUTHUS PACTEHUH, )KUBOTHBIX U
YeJloBeKa

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

85

86

87

N3menunBOCTh IpU3HAKOB. Buasl
U3MEHYMBOCTH

MoaudukanroHHas
M3MEHYHBOCTh
BapraunonHsslii psaa u
BapHallMOHHAs! KPUBAs.
JlaGopaTopnas pabora Ne 17
«HccnenoBanue
3aKOHOMEPHOCTEN
MOIU(PUKAITTOHHOM

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

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




n3MeHuYnBOCTH. [locTpoeHue
BapHUAIIIOHHOTO pAJia U
BapHallMOHHOW KPUBOW»

88

89

90

91

I'enoTunuyeckas N3MEHINBOCTb.
KoMOunatuBHast N3MEHYHUBOCTD

MyTtannoHHasi '3MEHYUBOCTb.
[IpakTrueckas padota Ne 7
«MyTanuu y 1po30Quisl (Ha
TOTOBBIX MHKPOIpEnapaTax)»
3aKOHOMEPHOCTH MYTAI[HOHHOTO
nporecca. DIUreHeTuka u
SMUTCHOMHKA

I'eneruka yenoBexa.
[IpakTuueckas padorta Ne 8
«CocTaBiieHHE U aHAIIU3
POIOCIOBHON»

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

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

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

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

92

93

94

95

MeToabl MEIUIIUHCKON TEHETUKU

3HadeHue MEIUITMHCKON T'€HeTUKHU
B IPpCAOTBpAIlICHUHA U JICHCHHUU
TeHETHYECKUX 3a00JIeBaHUM
YCJIO0BCKa

OCHOBHbBIE TIOHATHS CEIEKIHU.
JlaGopatopnas pabora Ne 18
«M3ydyeHue copToB KyIbTYpHBIX
pacTeHuil ¥ opoJ JOMAIIHUX
KHUBOTHBIX)»

MeToab! celneKIIMOHHON paboThI.
JlaGopaTopnas pa6ora Ne 19

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

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

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

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




«M3ydeHre METOI0B CEJIEKIIUU
pacTeHuin»

96

97

98

99

JIOCTHIKEHMS CeJIEKIIMU PACTEHUM
U )KMBOTHBIX.

CoxpaHnenue, U3y4eHue u
HCIOJIb30BaHNE T€HETUYECKUX
pecypcoB

buorexHonorus kak Hayka u
OTpaciib MPOU3BOJICTBA.
[IpakTuueckas pabora Ne 9
«3yueHne 0ObEKTOB
OMOTEXHOJIOTHI

OCHOBHEBIE HaIIpaBJICHUS
CHHTETHYECKOH OHMOI0ruu

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

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

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

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

100

101

XpOMOCOMHAs U T€HHAas
WHXXEHEepUs

MeaunuHcKue OMOTEXHOJIOT U

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

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

102

PezepsHbiii ypok. [IoBTOpEHue,
000011IeHHE, CHCTEMATH3ALIH
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

28

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




11 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Kontpoapueie  Tpaxkruueckue fI[Sy'—IEHI/IH :)lﬁ[()l:ll;OBaTeJIbele
padoThI padoTsbI pecypen
1 OpodmonionHas Teopust Y. JlapsuHa 1
5 JIBHoKyIIHE CHIIBI ABOJIFOLMU BUAOB 1O Y. 1
JapBuny
3 Bbopn0a 3a cymiecTBoBaHMEe, €CTECTBEHHBIIN 1
Y UCKYCCTBEHHBII 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
3BOJIIOLUU
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MHUKPOIBOIIOLHUS U MAKPOIBOTIOLIUS
6 [Tonynsauus — snemMeHTapHas €IMHUALIA 1
3BOJTIOLUAA
3aK0oH T€HETHYECKOro paBHOBeCHS JIK.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BbIsiBIEHNE U3MEHYUBOCTH Y '
oco0eilt 0HOTO BHUJIa»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIIUN 1
9 OS¢ ekt ocnoparens. dpdexr 1
OYTBLIOYHOTO TOPJIBIIIKA
10 Murpauuu. M3o0aumuu nomymsmii: 1
reorpaduueckas, Ouonormueckas
11 EctecTtBeHHbI 0TOOp — HanpaBISIOLINI 1

(hakTOp IBOTFOITUHN




12

[TosoBoit oTOOP

13

[TpucrocoOIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIIOIHH.
Jlaboparopnas pabota «3yueHue
apoMop(h030B ¥ HINOAAANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Ipumeps! npucnocodaeHU Y OpraHu3MoB:

Mopdonoruueckue, GU3NOIOTHUECKHE,
OHMOXMMUYECKHUE, ITIOBEICHUYECKHUE.
Jlaboparopnas padota «IIpucrnocobnenus
OpPraHnu3MoOB U UX OTHOCHUTCJIbHAA
1eJIeCO00Pa3HOCThY

0.5

15

16

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopnas padota «CpaBHEHHUE BUIOB
110 MOP(OJIOTHIECKOMY KPUTEPHIO»

Crpykrypa BUIA

0.5

17

BunoobpazoBanue kak pe3yabTaT
MHUKPOIBOJIOIUU

18

19

CBs3b MHKPO3BOJIIOIHUU U STTHACMHUOJIOTUN

MaKpOBBOJ'IIOI_II/ISI. ITameonTONMOrNYECKHE
MCTOAbI U3Y4YCHUA 3BOJIFOIUN

20

buoreorpaduueckre METOIbI U3yUCHUS
3BOJIIOLIMU

21

22

OMOpPHOTOTHYECKHE U CPAaBHUTEIHHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
ABOJIIOIUA

MOJ'ICKy.TIHpHO-TCHCTI/I‘-ICCKI/IG,
OHMOXMMHUYECKUE U MaTEMaTUUECKUE




MCTOABI U3Y4YCHUA 3BOJIIOIUN

23 OO61mre 3aKOHOMEPHOCTH BOJIIOLUH

24 AnanTtuBHas paguanus. HepaBHOMepHOCTB
TEMIIOB 3BOJIOIUU

o5 HayuHblie runmoTessl IpoOrCX 0K ISHUS
KU3HHU Ha 3emJie

26 JloHay4HBbI€ MPEACTABICHUS O 3aPOXKICHUU
KU3ZHU

97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOLIMH

28 ['unoTe3sl 3apoKACHNUS )KU3HU
UcTopus 3emau 1 MeTO/IbI €€ U3YUCHHUS.

29 Jlaboparopunas pabota «3yueHue u 05
OIMCaHNE UCKOMAEMbIX OCTaTKOB JIPEeBHUX '
OpPTaHHU3MOBY

30 Hauanbnble 3Tansl oprannyeckoin
HBOJTIOIINH

31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU

39 pacturensHoro Mupa. [Ipaktudeckas 05
pabota «3y4yenne ocoOeHHOCTEH '
CTPOCHHUS PACTCHHH Pa3HBIX OTIIEIIOB)»

33 OCHOBHBIE 3TaIlbl BOJIOIUU KUBOTHOTO
MUpa
DBOJIIOLHS KUBOTHBIX. [IpakTrueckas

34 pabota «/3ydeHrne ocoOeHHOCTEH 0.5
CTPOEHHSI TO3BOHOYHBIX KHBOTHBIX)

35 Pa3BuTHe u3HM Ha 3eMIie 10 3paM U




nepuojam

MaccoBbie BbIMHUPpAaHHUA — 3KOJOT'MYCCKUE

36 KPHU3HUCHI MPOIILIOTO

37 CoBpeMEHHBIN SKOJIOTUYECKUH KPU3HUC, €TO
0COOEHHOCTH

38 CoBpeMeHHas ccTeMa OPraHHYECKOTo
MPOIILIIOTO

39 OcCHOBHBIE CUCTEMATUYECKHUE TPYIIIIbI
OpPTraHU3MOB

40 AHTPOIOJIOTHS — HayKa O YeJIOBEKe

41 Passutne npeacrasnenuii o
MIPOUCXOXKACHUH YEIOBEKA
Mecto yenoBeka B CUCTEME
opranudeckoro mupa. Jlaboparopnas

42 pabota «M3yduenne ocobOeHHOCTEH 0.5
CTPOCHUSI CKeJleTa YeIIOBEKa, CBI3aHHBIX C
MIPSIMOX 03K ICHHEM )

43 JIBM>KyIIMe CUiIbl aHTPOTIOreHE3a

44 CooTHo1ieHrne OMOJIOTHYECKUX U
COITMANTBHBIX (PAKTOPOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTaJI1 AHTPOIIOTE€HE3A

46 ITaneorenerrka u najgeoreHOMHUKa

47 DBOJIIOLHS COBPEMEHHOT'O YEJIOBEKA
Yenoeueckue pacel. [IpakTudeckas

48 pabota «/3ydueHue 3KOIOrn4ecKux 0.5
ajlanTanuii 4YeJIoBeKa»

49 MeXIuCIUTUTMHAPHBIE METO/IBI

AHTPONOJIOTUH




50 3apokeHUE U Pa3BUTHE IKOJIOTUN 1
Mertoub! skonoruu. Jlabopatopnas padora

o1 «M3yueHne METOA0B IKOJOTHUECKUX 1 0.5
HCCIIE0BAHUI»

59 3Ha4YeHHE 3KOJIOTMYECKUX 3HAHUM IS 1
YeJoBeKa

53 Okonorndyeckue GaKTopsl 1
Abuornyeckue paktopbl. CBET Kak

54 skosiormueckuii pakrop. JlaboparopHas 1 05
pabota «BpIsBICHNE TPUCTIOCOOICHUIA '
OPTaHU3MOB K BIIUSTHUIO CBETa
Aobuotnueckue dakropsl. Temmneparypa
KaK 9KOJIOTUYECKUN (haKTop.

55 Jlaboparopuas pabota «BrisiBicHHE 1 0.5
MPUCIIOCOOTICHUI OPTaHU3MOB K BITUSTHHIO
TeMIIepaTypbi»
AbuoTtnueckue pakropsl. BiraxxHOCTh Kak

56 sKosiorudeckuit gpaxtop. JlaboparopHas 1 05
pabota «AHATOMHUYECKHE 0COOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpenpl 0OuTaHUs OPraHU3MOB 1

58 Bronornveckne puTMsl 1

59 XKuznennsie GopMbl OpraHu3MOB 1

60 bruotnueckue hakTopsr 1
3HayeHrne OMOTUYECKUX B3aUMOIECHCTBUI

61 JUIsl CYIIECTBOBAHMS OPraHU3MOB B cpeJie 1
oOuTanus

62 DKOJIOTUYECKHE XapaAKTEPUCTUKU 1




JU0)14"A1200050%¢

OCHOBHBIE TTOKa3aTeIIN IIOIMYyJIAINH

63 YHCIICHHOCTD, INIOTHOCTh, BO3pACcTHAS U
MI0JIOBAsA CTPYKTYpa
OCHOBHBIE TIOKA3aTEIH MO YJISIIHH:

64 POXKJ1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKOJIOTUYECKAst CTPYKTYPa MOMYJISIIHH

66 JlnHaMuKa MONYJISIINAN U €€ peryIsnus

67 KpuBsie pocta YnMCIIEHHOCTH MOMYJISIINH.
KpuBbie BbDKHUBaHHS
DKOJIOTHYECKas HHUIIIA BHJIA.

68 Jlaboparopnas padota «IIpucrnocobnenus 0.5
CeMSIH PACTCHHI K PACCEICHUIO

69 Bun kak cucrema nomyssui

70 3aKOHOMEPHOCTH MOBECHHS U MUTPALIUI
KUBOTHBIX

71 Co00111€CTBO OpraHu3MOB — OHOIIEHO3

72 DKkocucTeMa Kak OTKpbITas CUCTEMA

73 KpyroBopot BelecTs 1 MOTOK SHEPTUU B
IKOCHUCTEME

74 OCHOBHbBIE TIOKA3aTEeIN IKOCUCTEMBI

75 DKOJOTHYECKHEe MUPaMHIbI

76 N3menenns cooOIecTB — CYKIIECCHHI

77 [TpupoHbIe 5KOCUCTEMBI. DKOCHCTEMBI
03ep 1 peK. DKOCUCTEMbI MOpEil U OKEaHOB

78 [IpupoaHbIE S5KOCUCTEMBI. DKOCUCTEMBI




TYHJAP, JIECOB, CTEIIEH, ITYCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [IpakTudeckast pabora 05
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
HKOCUCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arpsi3HEHUI

82 pa3HBIX TUIIOB Ha CYOOPraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISIIUOHHOM U
KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmemianerapHas 06009Ka
3emnn

84 Yuenne B. W. Bepraackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

86 KpyroBopotsl BeliecTs u
OMOTeOXUMHUECKUE IIUKIIbI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6uOCheps!

89 DKOJIOTHYEeCKHE KPU3UCHI U UX TPUUHHBI

90 BosneticTBue genoBeka Ha 6nochepy

01 AHTpPONOr€HHOE BO3/ICUCTBHE HA
pPaCTUTENbHBIN U )KUBOTHBIN MU

92 Oxpana mpupoabI

93 OCHOBHbBIE IPUHIIUIIBI YCTOHYUBOTO




Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOIbL

PaI_[I/IOHaJ'H:HOG IIPpUPOAOII0JIBL30BAHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3zHooOpa3us 3eMiaun

95 0"606meHI/Ie 1o TeMe «MHUKPOIBOIOLHUS U 1
e€ pe3ysIbTaThD»

96 Q§06meHHe 1o Teme «MaKpOolIBOIIOIHUA U 1
e€ pe3ysIbTaThD»

97 O6o06mienue no Teme «IIpoucxoxaenue u 1
pa3BUTHE KU3HU Ha 3eMiIe»

08 Oo6o06menue no Teme «IIpoucxoxacHue 1
YeJI0BEKa — aHTPOTIOTCHE3)

99 Oo6o06menne o Teme «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSX OPTaHH3MOBY

100 O6o6menne o Teme «OpraHu3Mbl ¥ cpena 1
oOuTaHUSN

101 O606meHIEe o TeMe «DKOJIOTUS BUJIOB U 1
TIOTTYJISIIIH I

102 O600mmenue mo Teme «buocdepa — 1
rJI00abHast IKOCUCTEMAY)

OBIIEE KOJIMYECTBO YACOB I10 102 75

[NPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* buonorus. O6mas 6uonorus, 10 knace/ 3axapos B.b., MamonToB C.I'., Connn H.U.,

3axaposa E.T.; nox penakiueit 3axaposa B.b., O6miecTBo ¢ orpannyeHHOM

0TBETCTBEHHOCTHIO «/IPODA»; AkmonepHoe obmmecTBo «M3narenscTBo «IIpocBerienne

METOJAUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJISA

e 3axapoB B. b. Metoauueckoe nocooue k yueOnuky B. b. 3axaponsa, C. I'. MamoHTOBa,
H. 1. Conuna, E. T. 3axapoBoii «buonorus. O6mast 6uosnorus. 10 knacc Yriry0n€HHbIH
ypoBeHb.» / B. b. 3axapoB. — M. : llpoda, 2019. — 183 c.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

e https://rosuchebnik.ru/upload/iblock/2eb/2eb014d9080c435946d69caa’742ed9c.pdf

e http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=29

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

e https://content.edsoo.ru/lab/subject/6/
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