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NHOACHUTEJIBHAS 3AIINCKA

[Iporpamma no yueOHomy npeamerty "buonorusa" (manee - Ouonorusi) Ha
YpOBHE cpeqHero odiiero oopa3zoBanus paspadorana Ha ocHoBe DenepanbHOro
3akoHa oOT 29.12.2012 Ne 273-®3 «0O06 oOpa3oBanun B Poccuiickoi
Oeneparun», GI'OC COO, Konuenmuu mnpenogaBaHus y4yeOHOTO MpeaMera
«buonorus» M OCHOBHBIX TOJOXKEHHH (enepanbHON paboueld MporpaMMbl
BOCITUTAHUSI.

VYyeOubiii mpenmer «buonorus» yrayonénnoro ypoBHs usyudenus (10-11
KJIACChl)  SIBJISIETCS  OAHUM M3  KOMIIOHEHTOB  MpPEAMETHOW  00nacTu
«EctecTtBeHHO-HayuHble npeaMeTsl». CormacHo mnonoxenusm PI'OC COO
npoduibHble y4eOHbIE NpPEIMEThl, H3ydyaeMble Ha YriayOJIEHHOM YpOBHE,
SBJISIIOTCS criocoboM auddepeHimanu oOy4eHus: Ha ypOBHE CpeHEro oOIero
o0pa3oBaHus U TPHU3BaHbl OOECMEYUTh MPEEMCTBEHHOCTh MEX]Y OCHOBHBIM
oO0lIMM, CpEeIHUM OOIIUM, CpEeIHUM MPOPECCUOHAIBHBIM U  BBICIIUM
oOpa3zoBaHueM. B To ke BpeMs KaKIbIi U3 3THUX y4e€OHBIX MPEAMETOB JOJKEH
ObITh OpPUEHTHUPOBAaH Ha TNPUOPUTETHOE pEIIeHHEe O00pa30BaTENbHBIX,
BOCIUTATENIbHBIX W Pa3BUBAIOIIMX 3a/lad, CBS3aHHBIX C MpoQopueHTaIuen
oOydaromuxcs W CTUMYJIMPOBAHMEM HWHTEpeca K KOHKPETHOW oO0JacTu
HAyYHOTO 3HAHHWA, CBSI3aHHOTO C OWOJNOrHell, MEeIMIMHOW, DKOJIOTHEH,
NICUXOJIOTHUEHN, CHOPTOM HJIM BOSHHBIM JICJIOM.

[Iporpamma mo yueOHOMYy mpenmety "buonorus" mna€t mpeacraBieHUE O
e U 3ajla4ax M3ydeHus yuyeOHoro npeameta «buonorusi» Ha yriyOnEHHOM
ypOBHE, ompesenseT o0g3aTebHOe (MHBAPUAHTHOE) MPEIMETHOE COJIepKaHHe,
€ro CTPYKTYpUpOBaHUE MO pa3fesiaM U TeMaM, PaclpeeieHHe IO Kiaccam,
PEKOMEH/YeT IOCJIeI0BaTEeIbHOCTh U3YUYCHHsI Y4EeOHOro marepuaina ¢ y4y&Tom
MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBS3€H, JOTMKH y4eOHOTro mpoiiecca,
BO3pAcCTHBIX OCOOCHHOCTEH oOydarmuxcsi. B mporpamme mno Ouosjoruu
peanu3oBaH MPUHIIUIN MPEEMCTBEHHOCTH C HM3y4ye€HHEM OHMOJIOTHU Ha YpPOBHE
OCHOBHOTO oO0miero oOpa3oBanus, Ojaromaps 4YemMy MpOCMaTpUBaeTCA
HAIPABJICHHOCTh HA TOCIENYyIOIIee pPa3BUTHE OHOJOTMYECKUX 3HAHUM,
OpPUEHTUPOBAHHBIX Ha (POPMUPOBAHUE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHSI,
HKOJIOTUYECKOTO MBIIUICHHUS, MPEJCTaBICHUN O 3I0POBOM 00pa3e KU3HM, Ha
BOCITMUTaHHE OEpPEKHOTO OTHOIICHHUS K OKpY)Kalollel NpUpoaHOr cperme. B
nporpaMMe Mo OMOJIOTHMHU TaKKe MOKa3aHbl BOBMOXHOCTH Y4E€OHOTO IMpeaMeTa
«buonorus» B peamuzamuu TpeboBanuit DPI'OC COO x mMIAHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM M MPEAMETHBIM pE3yJibTaTaM OOYYEeHHS U B
(bopMHUpPOBAaHUM OCHOBHBIX BHIOB Y4YeOHO-TIO3HABATEIHHOU JEATEIHLHOCTH
00y4aroUMXcs MO OCBOEHHUIO COJEp)KaHUS OHMOJIOrMYEcKOro oOpa3oBaHMs Ha
YPOBHE CPEIHETO 00IIero 00pa3oBaHuUs.

YueOupii npeamer «buojorus» Ha ypoOBHE CPEIHETO  OOIIETO
oOpa3oBaHMs 3aBeplIaeT OWOJIOrMYecKoe 00pa3oBaHHME B IIKOJIE H
OPUEHTHUPOBAH Ha PACIIUPEHUE U YriyOieHue 3HaHUNH 0OydyarouInuxcs O >KUBOM
NPUPOJIE, OCHOBAX MOJIEKYJISAPHOM M KJIETOYHOW OMOJOTHH, SMOPHOIOTHH U
OMONOrMM Pa3BUTHUS, TEHETHKH, CEJICKIMH, OMOTEXHOJOTHH, HBOJIOLHUOHHOTO
YYEHHMSI U 3KOJIOTHH.

N3yuenue yuebOHOro mnpeamera «buosiorus» Ha YINIyOJIEHHOM YpOBHE
OPUEHTUPOBAHO HA MOJATOTOBKY OOYYarOIIMXCS K MOCIEAYIOEMY MOIYYEHHUIO
OMONOrMYecKoro o0pa3oBaHWMs B BYy3aX U OpTraHM3ALMSIX  CPEIHETrO
npodeccuoHanbHOrO0 00pa3oBaHus. (OCHOBY €ro coAepKaHUsS COCTaBJISET
cucTteMa OMOJOTUYECKUX 3HAHUM, MOJYYEHHBIX NMPU U3YYEHUU 00YYarOIUMUCS
COOTBETCTBYIOIIMX CHCTEMAaTHYECKUX pa3JeioB OHOJIOTMM Ha ypOBHE
OCHOBHOTO o0miero oobpaszoBanus, B 10—11 kiaccax 3TH 3HaHUS MOJYYarOT



pasButue. Tak, pacluupeHsl U yriryoJieHbl OMOJIOrMYECKUE 3HAaHUS O PACTEHUSX,
KUBOTHBIX,  TrpuOax, OaKTepusIX, OpraHh3Me€  4YeJOBEKa, 00X
3aKOHOMEPHOCTSIX ~ KM3HHU, JIONOJIHUTEJIBHO BKJIIOYEHBl OMOJOTMYECKHE
CBEJICHUSl MPUKIATHOTO M IOUCKOBOIO XapakTepa, KOTOpPbIE MOXKHO
UCIIOJIb30BaTh KaK OPUEHTUPBI I TMOCIENYIOIIero BbiOOpa mpodeccuu.
Bo3moxHa Takxke MHTErpamus OUOJOrMYEeCKUX 3HAaHUM ¢ COOTBETCTBYIOILUMHU
3HAHUSMH, TOJYYCHHBIMH OOYYAIOUIUMUCS TPU H3YYCHUU (U3UKH, XUMUH,
reorpaduu 1 MaTEeMaTHKHU.

Crpyktypa mporpamMMmbl mo ydeOHOMY mnpeamety "buomorus" oTpaxkaet
CUCTEMHO-YPOBHEBBI U HBOJIONMOHHBIA TMOAXOABl K H3YyYEHHUIO OHOJIOTHH.
CornacHo MM, M3Yy4alOTCS CBOMCTBAa M 3aKOHOMEPHOCTH, XapaKTEpHbIE Jis
KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3alllU, 3BOJIOLUNWHA OPIraHUYECKOro MUpa
Ha 3emJie, COXpaHEHUS OMOJIOTMYECKOro pa3HooOpasusi miuaHersl. Tak, B 10
KJacce M3Y4yaloTCsd OCHOBBI MOJIEKYJISIPpHOM M KJIETOYHOM Ouojoruu,
AMOPHUOIOTUU U OMOJIOTMM Pa3BUTHSI, TEHETUKU U CEJIEKIIMHU, OMOTEXHOJIOTUHU U
CUHTETHYECKOM OMOJIOTHH, aKTYaJIU3UPYIOTCS 3HAHUS OOyYarolmIuxcsi 10
O0oTaHWKe, 300JI0TMH, aHaToMuH, (Qusmonorun uyenoeka. B 11 kiacce
M3YYar0TCs HBOJIIOIIMOHHOE YU€HHE, OCHOBBI SKOJIOTUHU U yueHue o Ouocgepe.

VYueOubiii npenmer «buonorus» mpu3BaH 00ECHEYUTh OCBOCHHUE
oOy4JaromuMucss OHOJIOTHYECKUX TEOpU U 3aKOHOB, HJAEH, MPHUHIMIIOB HU
NpaBWI, JIEKAIIUX B OCHOBE COBPEMEHHOW €CTeCTBEHHO-HAyYHOW KapTHUHBI
MUpa, 3HAHUN O CTPOEHUH, MHOT000pa3uu U OCOOCHHOCTSX KJIETKU, OpraHu3Ma,
HOMYJISIUHU, OMOIIEHO3a, SKOCUCTEMBI, O BBIJAIOLIUXCS HAYYHBIX JOCTHKEHHSX,
COBPEMEHHBIX  HCCIIEJOBAaHUSAX B  OHOJOTMH, TPUKIAJHBIX  aCIEKTax
Ouonornyeckux 3HaHWUW. [l  pa3BUTHS W MOJJAEpKaHUA ~ UHTEpeca
oOydarommxcs K  OHOJIOTMM  Hapsiy CO  3HAYUTEIbHBIM  00BEMOM
TEOPETUYECKOTO MaTepuaia B COJEP)KAaHUHM TMPOrpaMMbl 1O  OHOJIOTUU
PEeyCMOTPEHO 3HAKOMCTBO C HCTOpWEN CTAaHOBIIGHHUS W Pa3BUTHS TOW WU
MHOM 00J1acTH OMOJIOTHU, BKJIAJOM OTEUECTBEHHBIX W 3apyO€KHBIX yUEHBIX B
pelieHrne BaXKHEHIITMX OMOJIOTUYECKUX M IKOJIOTHUECKUX MPOOIeM.

Lens wu3ydenuss ydebHoro mnpeamera «buonorus» Ha yriyOonéHHOM
ypOBHE — OBJaJeHUE OOYYarONIMMHUCA 3HAHUSAMH O  CTPYKTYpPHO-
(GYHKIIMOHAIBHON OpraHU3aIMK KUBBIX CUCTEM PAa3HOTO paHra U MpUoOpeTeHne
YMEHHI UCTIOIb30BaTh 3T 3HAHUS B (POPMHUPOBAHUM UHTEPECA K OMPEIeIEHHOM
obnactu mpodeccHoHaTBLHON NESITENHPHOCTH, CBSA3aHHON ¢ OMOJIOTHEH, WIH K
BHIOODY  y4eOHOro  3aBelieHHS I MPOJOJDKEHUS ~ OMOJIOTHYECKOTO
o0Opa3oBaHUsI.

Hoctwxkenne 1enu u3ydeHust ydeOHoro mnpenmera «buonorus» Ha
yI1yONE€HHOM YpOBHE 00€CIIeUNBACTCS PEIICHUEM CIIEeIYIOIUX 3aau:

OCBOCHHE OOYYaIOMIMMHCS CUCTEMBI OHMOJOTHYECKUX 3HAHWUU: 00
OCHOBHBIX OHOJIOTHYECKUX TEOpUAX, KOHIEMIUAX, THUIOTEe3aX, 3aKOHaX,
3aKOHOMEPHOCTSX M NIPABWIAX, COCTABISIOIIMX COBPEMEHHYIO €CTECTBEHHO-
HAay4YHyl0 KapTUHY MHpA; O CTPOEHHUHU, MHOTro0Opa3uud M OCOOECHHOCTIX
OMONOTUYECKUX CUCTEM (KJIETKa, OpraHW3M, TMOIYJANNs, BUI, OMOTEOIEeHO3,
ouocepa); O BBIIAOIMMUXCSA OTKPHITUSX W COBPEMEHHBIX HCCJICIOBAHHUSIX B
OMOJIOTUH;

03HAKOMJICHHE OOyYalolUXcid ¢ METOJAaMU TMO3HAHUS >KUBON MHPUPOIBI:
MCCJIEIOBATEILCKUMH METOJIaMU  OWOJIOTUYECKUX HAayK (MOJEKYISIpHOU W
KJIIETOYHON OuOJIOTUU, SMOpPUOJIOTUM U OHUOJIOTMU Pa3BUTHUS, TEHETUKU W
CeJEKIMM, OHOTEXHOJOTMU M CUHTETUYECKOW OWMOJOTUM, MaJCOHTOJOTUH,
9KOJIOTUM); METOAAaMU  CaMOCTOSITEIbHOTO  MPOBEICHUS  OUOJIOTHUYECKUX



uccinenoBaHuii B ylabopaTopur W B Tpupojsie (HaOI0JIeHHE, H3MEpPEHHUeE,
AKCTIEPUMEHT, MOJICIIMPOBAHMUE);

OBJIaJICHUE OOYYarOUIMMUCS YMEHHUSIMU: CaMOCTOATEIbHO HaXOJUTh,
aHAJM3UPOBATh M UCIIOIH30BATh OMOJIOTMYECKYI0 MH(OPMAIIUIO; MOIb30BaAThCS
OMOJOTMYECKON TEPMUHOJIOTMEN U CUMBOJIMKOW; YCTaHABIMBATH CBSA3b MEXKIY
pa3BuTHEM OWOJOTUM U COIUATBHO-)KOHOMHUYECKHUMH M SKOJOTHYECKUMU
npoOJieMaMu 4eJIOBEYECTBA; OIEHUBATH MOCJIEACTBUSL CBOCH NESITEIHLHOCTH IO
OTHOIIIEHUIO K OKPY’KaoIllell MNpUpOAHOM cpene, COOCTBEHHOMY 3J0pPOBBIO U
3I0POBBIO  OKPYXKAIOIIUX JItOjJeH; OOOCHOBBIBaTH U  COONIOAATH MEpHI
nporIaKTUKN UH(PEKIUOHHBIX 3a00J€BaHUM, MPaBUiIa MOBEACHUS B IPUPOJE
n oOecreyeHuss 0€30maCHOCTH  COOCTBEHHOM  JKHU3HENEATEIILHOCTH B
Ype3BBIYAWHBIX CHUTYyallMsIX TMPUPOJHOTO U  TEXHOTCHHOrO0  XapakTepa,;
XapaKTepU30BaTh COBPEMEHHbBIC HAYYHBIE OTKPBITHS B 00J1aCTH OMOJIOTUH;

pa3BuTHE Yy OOy4YarOUIMXCS  MHTEJUICKTyaIbHBIX UM TBOPYECKUX
CrOCOOHOCTEM B TpoIleCC€ 3HAKOMCTBA C BBIJAIOIIMMUCA OTKPBITUAMHU U
COBPEMEHHBIMU HCCIIEIOBAHUSIMU B OMOJIOTHH, PEIIaeMbIMH €10 MPOOIeMaMH,
METO0JIOTHUEH OMOJIOTUYECKOTO HCCIIeIOBaHMUSI, MIPOBEACHUS
OKCTIIEPUMEHTAIBHBIX ~ UCCIEOBAHUN, PpEIICHHS OHOJIOTHYECKUX  3ajad,
MOJICTUPOBAHUS OMOJIOTHIECKUX 0OBEKTOB M MPOIIECCOB;

BOCITUTAHHE y 00YYaIOMNXCsl IEHHOCTHOT'O OTHOIIICHMSI K KUBOW MPUPOIE
B IIEJIOM U K OTACHbHBIM €€ OOBeKTaM U SBICHUSIM; (opMHUpOBaHUE
AKOJIOTUYECKOM, TEHETUYECKOW TPaMOTHOCTH, OOIIEH KyJIbTypbl MOBEJICHHS B
IPUPO/IS; UHTETPAIMU €CTECTBEHHO-HAYYHbIX 3HAHU;

npuobpeTeHne 00yJaroUUMHUCS KOMIIETEHTHOCTH B  pallMOHAIBHOM
IPUPOJIOTIONIH30BAHUHU (COOJIIOICHNE TIPaBUJI TOBEJEHUS B TPUPOJIE, OXPAHBI
BUJIOB, OKOCHUCTEM, Ouoc(epsl), COXpaHEHHMH COOCTBEHHOI'O 3/I0pPOBbS U
3MI0POBbSl  OKpYXKaloIUX  Jojaed  (cobmogeHuss Mep  NpodUIaKTUKH
3a0oneBaHuii,  oOecrmeueHne  O€30MACHOCTH  JKU3HENEATEIbHOCTH B
Ype3BbIUYAMHBIX CUTYALUSIX MPUPOIHOTO U TEXHOTEHHOI'O XapakTepa) Ha OCHOBE
UCIIOJIb30BaHMs OMOJOTHYECKUX 3HAHUN U YMEHUH B TOBCEAHEBHOM JKU3HMU;

CO3JJaHWE YCJIOBHH JJII OCO3HAHHOTO BBIOOpa  OOYYArOITUMHUCS
WHIUBHUTYaJTbHON oOpa3oBaTeTbHOM TPaeKTOPHH, CIIOCOOCTBYIOIIEH
NOCIEYIONEeMYy MpPO(EeCcCHOHATEHOMY CaMOONPEIEICHUIO, B COOTBETCTBHH C
WHAUBUAYaTbHBIMU HHTEPECAMH U MOTPEOHOCTIMU PETHOHA.

OOmiee 4YKMCIO YacoB, OTBEICHHBIX Ha M3y4YeHHE OHWOJOTUM Ha
YTIIyOJICHHOM YpOBHE CcpeaHero ooiero oopasoanus, cocrapiser 204 yaca: B
10 xnmacce — 102 yvaca (3 yaca B Henento), B 11 kmacce — 102 yvaca (3 yaca B
HEJIEJIO).

OT60p opraHu3aMOHHBIX (HOPM, METOJIOB M CPEIICTB OOyUEeHUS OHOJIOTUN
OCYIIECTBIISIETCS ¢ YUETOM CHEIUPUKHA €ro COACp>KaHUs U HAIpPaBICHHOCTH Ha
MPOJOJDKEHNE OMOJIOTMYECKOTr0 O00pa3oBaHUS B OPTraHMU3AIUSX CPEIHErO
po(ecCHOHaTBLHOTO U BRICIIIETO0 00pa30BaHUsI.

OO0s3aTenbHBIM  YCIIOBUEM TIPU OOyYEeHHHM OWOJIOTHH Ha YTIIYyOJIEHHOM
YpOBHE SIBIIACTCS MPOBEJACHUE JIAOOPATOPHBIX M MpakThuueckux padot. Taxxe
ydqacTue  OOydyaromuxcsi B BBIIOJHEHUHM  MPOEKTHBIX UM y4eOHO-
UCCIIEIOBATENBCKUX pPadOT, TEMAaTHKa KOTOPBIX OMPENEseTcd YYHUTEIEeM Ha
OCHOBE MMEIOIINXCS MaTEepPUATbHO-TEXHUYECKUX PECYPCOB M  MECTHBIX
MIPUPOIHBIX YCJIOBHUU.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Coneprxkanue mporpamMMsbl, BBIJICIIEHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemenHass Ouoyiorusi — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3BuTusa Ouoyioruu. buosiornyeckue HaykKu M H3ydaeMble UMU TPOOJIEMBI.
dyHAaMEHTaJbHbIC, TMPUKIAAHBIE M TMOWCKOBBIE HAyYHBIE MCCIEHOBAHUS B
OuoJioruu.

3HaueHue OWoOJIOTMM B (POPMHUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-
Hay4YHOUW KapTuHbl mupa. [Ipodeccuu, cBszanHbie ¢ Ouosorueit. 3HaueHUe
OMOJIOTMM B TPAKTUYECKON JEATebHOCTH YEJIOBEKA: MEIUIIMHE, CEIhCKOM
X035MCTBE, MPOMBIILIEHHOCTH, OXPaHE MPUPO/IBI.

JdemoHcTpanumn

[Toptpersi: Apucrorens, Teodpact, K. Jlunnew, XK. b. Jlamapk, Y.
Hapsun, VY. I'apseii, I'. Mengens, B. . Bepnanckuu, W. II. IlaBmos, U. N.
MeunukoB, H. W. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, @.
Kpuk, /1. K. benses.

Tabmuipl u cxembl: «CBsi3b OMOJIOTUM C IPYTUMHU Haykamuy», «Cucrtema
OMOJIOTMYECKUX HAYKY.

Tema 2. 7)KuBble cUCTEMBI U UX U3yUYeHHE

XKuBble cuctemMbl Kak IpenMer uzydeHusi Ouoniornu. CBOMCTBa >KHUBBIX
CUCTEM: EJUHCTBO XUMHUYECKOTO COCTaBa, AUCKPETHOCTb U IEJIOCTHOCTb,
CJIO)KHOCTh W YTNOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3alusl,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOoBHU OpraHu3alu JKUBBIX CHCTEM: MOJIEKYJISIPHBINA, KJIETOYHBIH,
TKAHEBbIM,  OpPraHW3MEHHBIM,  MNOMYJALUOHHO-BUAOBOM,  IKOCHUCTEMHBIN
(buoreonenoTndeckuii), omochepusiii. Ilporeccrl, MPOUCXOAANINE B KUBBIX
cuctemax. OCHOBHbIE TIPHU3HAKH >KHUBOro. JKU3Hb Kak (opMa CyIIECTBOBaHUS
marepuu. Hayku, wusyyaromue >KUBbIE CHCTEMbl Ha Pa3HbIX YPOBHAX
OpraHU3aluu.

N3ydenne xuBbIX cucteM. MeTosl Omosiorndeckoi Hayku. Habmonenue,
U3MEPEHUE, OKCIEPUMEHT, CHUCTeMaTu3auus, MeraaHanu3. [loHstue o
3aBUCMMOM W HE3aBUCUMOW mNepeMeHHOM. [lnmaHupoBaHue >KCHEpUMEHTA.
[TocTanoBka u mpoBepka runote3. Hynesas runotesa. [lonstre BrIOOpKH U €€
JIOCTOBEPHOCTh. Pa3dpoc B Omosormdecknx maHHbBIX. OIEHKa JOCTOBEPHOCTH
MOJYYEHHBIX PE3yJIbTAaTOB. [IpUUNHBI HCKaXKEHUSI PE3YIbTATOB 3KCIIEPUMEHTA.
[ToHATHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuer 1 cxembl: «OCHOBHBIE TPU3HAKU KU3HWY», «buomornueckue
cucteMbl», «CBOHCTBA JKUBOM MaTepum», «YPOBHU OpPraHHU3allUd KUBOU
npupoib», «CTpoeHue >KMBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszmay, «buoreouenos», «buochepa», «Metoab
W3y4YEHUS )KUBOU MMPUPOIBI».

O6GopynoBanue: jaboparopHoe  OOOpPYyJOBaHHE IS  MPOBEIACHUS
HaOJII0ICHUI, I3MEPESHHM, SKCIIEPUMCHTOB.

IIpakTuyeckass padora «lcnonb3oBaHHWE pA3TUYHBIX METOJIOB IIPHU
W3yYEHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku



Knerka — cTpykTypHO-QyHKIIMOHANBHAA eauHUIA >kuBoro. HWcropus
OoTKpbITUsl KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IIBann, M. Illneiinen, P. BupxoB). OCHOBHbIE MOJIOXKEHUS COBPEMEHHOMU
KJIETOYHOU TEOpHH.

Metoasl  MOJEKYISIPHOM M KIETOYHOM OWMOJOTUM: MHUKPOCKOIUS,
xpomaTorpadus, 371eKTpodopes, METOA MEUYEHbIX aTOMOB, AU depeHIraibHoe
LHEHTPU(PYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue @UKCUPOBAHHBIX
K1emoK.  ONEKTpOHHass  MUKpockomnus.  Kougokanvnas — mukpockonusi.
Bumanwvnoe (npusicusnennoe) usyuenue Kiemox.

JdemoHcTpanumn

IToptpersl: P. I'yk, A. Jleenryk, T. IlIBann, M. Illneiinen, P. Bupxos, K.
M. bap.

Tabmuupt u  cxembl: «CBETOBOM  MHUKpPOCKOM»,  «DJIEKTPOHHBIN
MUKPOCKOID», «IcTOpHs pa3BUTHUSI METOJIOB MUKPOCKOITAN.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENnapaTbl pacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

IIpakTnyeckass padora «M3ydeHwe METOAOB KIETOYHOH OHOIOTUU
(xpomatorpadus, snekrpodopes, auddepeHnraIbHOE IEHTPUDYTHPOBAHUE,
ITLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bona m €€ posib Kak pacTBOPHTENS, pEareHTa, y4acTHUE B CTPYKTYPUPOBAHHUU
KJIETKH, TEIJIOpEeryJisiiud. MuHepasabHble BEIIECTBA KIETKHU, UX OUOTIOrudecKas
poJib. PoJIb KATHOHOB U AaHUOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKH. bHogorudeckue mNOJUMEpPHL. benkw.
AMUHOKUCTOTHBIH  cocTaB  OenkoB. CTpyKTypbl O€IKOBOH  MOJIEKYJIBI.
[lepBuunas cTpykTypa Oenka, TenTUAHAs CBsI3b. BTopuyHas, TpeTHYHAs,
yeTBepTUYHasA CTPYKTyphl. Jenarypauus. CpoiictBa OenkoB. Kiaccudukanus
o0enkoB. buonornueckue GyHkimu 6eakoB. [lpuonai.

VYrneBoasl.  MoHoOcaxapunbl,  AWCaXapuiabl,  OJMUCOCaXxapuiabl U
nonucaxapunpl. OOmUNA TJIaH CTpOeHUS U (PU3UKO-XUMHUYECKHE CBOWMCTBA
yriaeBoaoB. buonornueckue pyHKIIUU yrieBOIOB.

Jlunugael.  T'mapodunbsHO-rHApOdOOHBIE  cBoOMcTBA.  Kiaccudukarus
munuaoB. Tpurnuuepuasl, Gochonunuabl, BOCKU, CTepoubl. buomornueckue
¢bynkiuu munuaoB. O6mMe cBOWCTBa OMOIOTMYECKHX MEMOpaH — TEKYy4ecTb,
CIIOCOOHOCTh K CaM03aMbIKaHUIO, TIOTYIIPOHUIIAEMOCTb.

Hyxkneunossie kucnotel. JJHK u PHK. CTpoeHre HyKJIEHHOBBIX KHUCIIOT.
Hyxneotunsr. [Mpuamun komminementapHoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoitHas crupanb. MecTOHaXOXJICHHE W OHOJIOTHYSCKHE (DYHKIIUU
JAHK. Buasl PHK. ®yuknnu PHK B kitetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mojekyie ATO.
buonornyeckne pynkmun AT®. BoccTraHoBIeHHBIE IEPEHOCYNKH, UX (YHKIIUN
B KJIeTke. /[[pyeue wuykneosuompugocpamor (HTD). CexBenupoBanme J[HK.
Memoovbl cenomuruy, mpancKpunmoMuKuy, RpomeoMuKuU.

CtpykTypHas  Owonorusi:  OMOXMMHYECKHME W OMOPU3NUYECKHE
UCCIIEIOBAHUSI COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJIEKYII.
Mooenuposanue  cmpykmypvl u  QyHKyuii OUOMONEKYL U UX KOMNIEKCOS.
Komnviomepnwiii  Ousaiin  u  opeanuueckuti CcuHmes OUOMOAEKYI U  UX
HEenpUpOOHbIX AHATI0208.

JdemoHcTpanumn



Ioptpersr: JI. Ilommur, JIx. VYorcon, ®. Kpux, M. VYwikunc, P.
Opaunknul, @. Canrep, C. IIpy3unep.

Juarpammel:  «PacnpeneneHue XUMHUYECKUX DJIEMEHTOB B  HEXUBOU
npupoze», «Pacnpenenenne XUMHYECKUX 3JIEMEHTOB B )KMBOM MPUPOIEN.

Tabmuuel u cxemsl: «lleproguyeckas TabauIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJeKyIbl BOJbI», «BellecTBa B coctaBe opranu3smMoBy, «CTpoeHue
MOJIEKYJIbI Oenka», «CTpYKTypbl O€IKOBOM MOJIEKYJbl», «CTpOEHHE MOJEKYI
yriaeBoaoB», «CTpoeHwe MOJIeKylnl JunuaoBy, «HykienHoBble KHUCIOTHIY,
«Ctpoenue monekyiasl ATD».

O6opynoBaHue: XuMudeckas 1nocyzia 1 000pyJ10BaHue.

JlabopaTtopHass paGora «OOHapyxeHHMe O€IKOB €  IOMOIIbIO
KayeCTBEHHBIX PEaKLUii».

JlaGoparopnass pabora «lccinenoBaHue  HYKIEHMHOBBIX  KHUCIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoenue n GyHKIUM KJICTKH

Tunsl KJIE€TOK: 3yKapuoTHUeckass W mpokapuotuyeckas. CTpyKTypHO-
GyHKIIMOHAIbHBIE 00Pa30BaHUS KIETKH.

Crpoenue mpokapuoTHuecKod kieTku. KieroyHass cTeHka OakTepuil u
apxeii.  OcoOeHHOCTH  CTpOEHHUsi  rerepoTpo@HOl U aBTOTpOPHOMU
POKAPUOTHUYECKUX KIETOK. MecTo U poiib IPOKApUOT B OMOLIEHO3aX.

Ctpoenrie ¥ (QYHKIMOHMpPOBAHUE  DYKAPUOTHYECKOW  KJIETKHU.
[Inazmatuyeckas MemOpana (mnasmaniemMma). CTpyKTypa IIa3MaTHYeCKON
MeMOpaHbl. TpaHCHOPT BEHIECTB 4Yepe3 IJIa3MAaTUYECKyld MEMOpaHy:
naccuBHbI (muddy3us, obneruénnas auddysus), aKTUBHBIA (MIEPBUYHBIN H
BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynponumaemocts MmemOpanbl. Paborta
HATPUN-KAJIMEBOTO HAacoca. DHIOLMTO3: MUHOLUTO3, (HaromuTo3. DK30LHTO3.
Knerounas crenka. CTpykTypa W (QYHKIIMM KIETOYHOMW CTEHKH DPAaCTEHHIA,

rpu0oB.
Huronnasma. I{uTo3zons. LluTockener. JIBUKEHME  IUTOILIA3MBI.
Opranou bt KJIETKH. OnnomeMOpaHHbIE OpTraHOUbI KJIETKH

sHpomnasMarndeckas cetb (O11C), anmapat ['oab1KH, TU30COMBI, UX CTPOCHUE
u (yHkuuu. B3anMocBs3b 0JHOMEMOpPAaHHBIX OPraHoOMIOB KieTku. CTpoeHue
TPaHyJISPHOTO peTukyiyma. Mexanuzm nanpasnenus 6eaxog ¢ IIIC. Cunte3
pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [ nagkuii (arpanysipHbIN)
SHAOIIA3MaTHIeCKuil peTukyiayMm. CekpeTopHas QyHkius annapara ['ombmku.
Mooudghukayus benxkos ¢ annapame I onvoocu. Copmuposxa b6enkos 6 annapame
Tonvoorcu. TpancnmopT BeHIECTB B KIETKE. BaKyoiau pacTUTENbHBIX KIIETOK.
Knerounsrii cok. Typrop.

[lonyaBTOHOMHBIE ~OpPraHOWIbI KIETKU: MUTOXOHJIPUHU, IUIACTHUJIBI.
IIpoucxoorcoenue ~ mumoxonoputi  u  naacmuo.  Cumouoeenesz  (K.C.
Mepeoickosckuu, JI. Mapeynuc). CtpoeHne u (QyHKIMH MHUTOXOHAPUN U
wiactu. [lepBudyHbie, BTOPUYHBIE U CIOKHBIE TUIACTUIBI (POTOCHHTEIUPYIOLTUX
3YKapuoT. XJIOPOIIACThI, XPOMOIUIACTHI, JICHKOIIACTHI BHICIIIMX PACTCHUM.

HememOpannsie  opranouabl  kjnetkn  CtpoeHue U (QyHKIUH
HEMEMOpaHHBIX  OPraHOWJIOB  KJIETKH. Pubocombl.  [lpomesicymounvle
Puramenmol. MukpounaMeHTol. AKmMuHogvle MuKpoguiamermol. MpIIIeUHBIE
KIIETKU. AKMUHOBble KOMNOHEHMbl HeMblueUHblX KaiemoK. MUKpOTpyOOUKH.
Knerounwiit 1entp. CrpoeHue u JBHXKEHUE KIYTUKOB U PECHUYEK.
Mukpotpybouku uurormasmel. llenTpuons. berku, accoyuupoganHvie ¢
Muxpoghunamenmamu u mukpompyboukamu. Momopnvie denxu.



Snpo. Obonouka siapa, XpOMaTHH, KapHoIja3Ma, sIIPBIIIKA, HX CTPOCHUE
u ¢yHKuuu. AnepHelil 0eakoBbI MaTpukc. IIpocTpaHCTBEHHOE PacloOIOKEHUE
XpOMOCOM B HMHTep(azHOM sdnpe. Iyxpomamun u 2cemepoxpomamun. benku
XpOMaTUHA — TUCTOHBL. /Jlunamuxa sdepHou 060104Kku 6 mumose. AHoepHuviil
MPAaHcnopm.

Knetounsle BikmtoueHus. CpaBHUTENbHAas XapaKTEPUCTHKA  KIIETOK
AYKapHoT (pacTUTENbHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn

IToptpersr: K.C. MepexkoBckuii, JI. Maprymnuc.

Taobmuier U cxembl: «CTpoeHHE dYKAPUOTHYECKOW KICTKM», «CTpoeHue
KUBOTHOW  KIeTkn», «CTpoeHHe pacTUTENbHON KIeTKnW», «CTpoeHue
MUTOXOHAPUNY, «Sapo», «CTpoeHNE MPOKAPHOTHIESCKON KICTKIY.

ObopynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOTpPENapaThl pacTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepUaIbHBIX KICTOK.

JlaGoparopHass pabGora «l3ydyeHue CTpPOCHMS KIETOK pa3IuyHbIX
OpraHU3MOBY.

IMpakTuyeckas padora «lI3ydeHue CBOWCTB KIETOYHOW MEMOPAHBI».

JlaGopaTopHas padora «lccrnenoBanue riazMonu3a U JEIUIa3Molid3a B
PACTUTEBHBIX KIIETKAX).

IpakTnueckass padora «V3yueHWe JBMKCHHUS  ITUTOILIA3MBI B
PACTUTEITBHBIX KIIETKAX).

Tema 6. O0MeH BelIeCTB M NPeBpallleHNe JHEPTHH B KJIETKe

AccUMUIATIAS W JTUCCUMWJIALIMS — JIBE CTOPOHBI MeTaOojm3ma. THuIbl
oOMEHa BEUIECTB: aBTOTPO(PHBIM M TrerepoTpodHBINA. YdacThe KUCIOpoaa B
OOMEHHBIX Tpolieccax. JHEPreTUYecKkoe obOecreueHrue KIETKU: MpeBpalleHue
AT® B o0menHbIx mporieccax. DepMeHTATUBHBIM XapakTep pPEaKIIHi
KJIETOYHOTO MeTabonu3Ma. DepMEeHThI, UX CTPOEHHE, CBOMCTBA U MEXAHHU3M
nerictBusi.  Kodepmentsl. Otinuuss  QepMEHTOB OT  HEOPraHMYECKUX
KaTajan3aTopoB. benku-akTUBaTOphl H  OCJNKU-MHTUOUTOPHI. 3aBUCHUMOCTD
CKOpPOCTH ()epPMEHTATHUBHBIX PEAKIIUN OT Pa3IMUYHBIX (aKTOPOB.

[lepBuuHBII CHUHTE3 OpPraHUYECKHUX BeEmIECTB B KieTke. DoTocuHTEs.
Anoxcueennwlil u okcueenHwvll oomocunmes y baxmepui. Ceemocobuparowue
nueMeHmsl U NUSMEeHMbl pPeaKkyuoHHo20 yeHmpa. Poib XIIOpOIIacTOB B
npoiecce porocunre3a. CeroBas u TemHOBas (a3el. Pomoovixanue, Cz., Ca u
CAM-munvr  ¢pomocunmesa. IlpogykTuBHOCTH (oTocuHTE3a. Brnmsuue
pasIUUYHbIX (aKTOPOB HA CKOPOCTh (poTocHHTE3a. 3HAUeHUE (DOTOCHUHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUITUPYIOIIHE OaKTEpPHH, Kene300aKTepuu, cepobakTepun, BOJOPOIHBIE
OakTepun. 3HAUCHHE XEMOCUHTE3A.

AnaspoOHbie opranu3Mbl. Buasl Opokenus. [IpomykTel OposkeHHsT U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’POOHBIE MHUKPOOPTAHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIE3HEH.

AdpoOHBIE OpraHU3MBI. Orarbl HYHEPTEeTHYECKOTO oOMeHa.
[ToagroToBuTenbHbI  3Tan. [NMKOIKM3 — OECKUCIOPOAHOE pacHISIICHUE
[JIFOKO3BI.

buonornueckoe okucieHNE, WX KJIETOYHOE JIbIXaHue. Posib MUTOXOHApHUIA
B IIporieccax  OMOJOTHYECKOro  OKuciaeHus.  Llukiaudeckue  peakiiuu.
OxucnurensHoe (dochopumupoBanue. Ouepeus memOpanno2o 2paoueHma
npomonos. Cuumes ATD: paboma npomonnoti AT@-cunmassei. IlpenmyiiecTa
a’poOHOro myTHh oOOMEHa BEIIECTB Iepes] aHa’poOHBIM. D(PPHEKTUBHOCTH
HEPreTUYEeCKOro OOMeHa.



JdemoHcTpanuun

Ioptpersr: [Ix. [Ipuctin, K. A. Tumnpsses, C. H. Bunorpaackuii, B. A.
Ourensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuist u  cxembl: «DoTOCHHTE3», «DHEPreTUUYECKUl O0OMEHY,
«buocuntes 6enkay, «CtpoeHue hepMeHTa», « XEMOCHUHTE3.

O6opynoBaHnue: CBETOBOU MHUKPOCKOTI, o0opyioBaHME TUISt
MIPUTOTOBIICHUS TTIOCTOSHHBIX U BPEMEHHBIX MUKPOITPENAPATOB.

JlaGoparopHass pabGora «l3ydeHue KaTalIUTHUYECKOW AKTUBHOCTH
¢dbepMeHTOB (Ha MpUMEpPEe aMHJIa3bl WIIM KaTajlasbl)y.

JlabopaTopnass padora «l3yueHue ¢GepMEHTATUBHOTO PACIICTUICHUS
NEePOKCHUAA BOJIOPO/ia B PACTUTEIBHBIX U KUBOTHBIX KIETKAX.

JlabopaTtopHas pabora «CpaBHeHHE TIpollecCOB (OTOCHMHTE3a U
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacneacrBeHHass HHGOPMALNUSA M peajn3alusa e€é B KJIeTKe

Peakuuu matpuyHoro cuHte3a. [IpuHUIMN KOMIUIEMEHTapHOCTH B
peakIusax MaTpUYHOTO CHHTe3a. Peanmuzaius HaciiencTBEeHHOW WHQoOpMammu.
I'enetnueckuit Kox, ero cBorcra. TpaHckpunuus — MarpuuHblii cuHre3 PHK.
[IpyHIUIIBI ~ TPAHCKPUIILIMHU:  KOMIUIEMEHTAPHOCTh, AHTUINAPAJUIEIBLHOCTD,
acuMMeTpuuHOCTh. Cospesanue mampuunvix PHK 6 sykxapuomuueckoii kiemxe.
Hexooupyrowue PHK.

Tpancnsiuusa u e€ sranbl. Yuactue TpancnoptHeix PHK B Ouocunrese
Oenka. YcnoBusi OuocuHTe3a Oenka. KomupoBanue amuHOkucior. Poib
pubocoMm B OmocuHTE3€e Oelka.

CogpemenHvle npedcmasgnenus 0 cmpoenuu 2eHos. Opranuszaius reHomMa y
IPOKApUOT U AyKapuOT. Perynsinusi akTUBHOCTH I'€HOB y MpPOKapHoT. ['unoresa
onepoHa (®. XKako6, XK. MaHno). MonexynsapHvie mMexanHuzmvl IKCHPeCCUuu 2eHO8
y aykapuom. Ponv xpomamuua 6 pecyrayuu pabomsi ceHos. Perymsius
O0OMEHHBIX MPOIIECCOB B KiIeTKe. KiieTouHbIi romeocTas.

Bupycel — HekneTouHble (OpPMBI KU3HHM U OOJUTaTHBIC TApa3UTHI.
CtpoeHre TPOCTHIX M CIOXKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kusnennviti yuxn JHK-coodepocawux supycos, PHK-cooepocawux eupycos,
baxmepuogazos. Obpamunas mpancKpunyus, pegepmasa, UHmezpasd.

Bupycubie 3abosneBaHusi dYeloBeKa, JKUBOTHBIX, pactenmit. CIIN/I,
COVID-19, comumanpHble U1 METUIIMHCKHE MTPOOIEMBI.

Buoungopmamuxa: unmeepayus u anaius 6oavuiux maccusos («bigdata»)
CMPYKMYPHLIX  Ouonocuveckux oOauuvlx. Hanomexnonoeuu 6 oOuonocuu u
meduyune. Ilpoepammupyemvie  @ynxyuu 6enxos. Cnocobvi docmagku
JIeKapcme.

JdemoHncTpanuun

[Toptpetsr: H. K. Konbios, /1. Y. IBaHOBCKHIA.

Tabmuiel U cxeMmbl: «buocuHTe3 Ocnkay», «l'€HETHYECKUH KOy,
«Bupyce», «baktepuodarm.

IIpakTuueckas padora «Co3anre MOJIeIA BUPYCay.

Tema 8. ’JKusHeHHBbIN HUKJ KJICTKHU

Krnerounsrit 1muki, ero mepuoabl W perymsmus. Wutepdaza m MHUTO3.
Oco0OeHHOCTH TPOIIecCOB, MpoTeKaromuXx B uHTepdase. [loAroToBka KIETKH K
nenenuto. IlpecunreTnyeckuii  (MOCTMUTOTUYECKHI), CUHTETUYECKUH U
MMOCTCUHTETUYECKUH (TPEMUTOTUUYECKUI) MEPUO bl MHTEP(DA3BI.

Marpuusnsiii cuare3 JIHK — permukanus. [Ipuanunsr permkanun JTHK:
KOMIUIEMEHTAPHOCTh, TMOJYKOHCEPBATUBHBIN CHHTE3, AHTUIIAPAIIIEIbHOCTb.



Mexanusm perunkanuu JJHK. Xpomocombl. Ctpoenue xpoMmocoM. Teaomepsl n
TeaoMepasa. XPOMOCOMHBINM HA0Op KIETKM — KapUOTHUI. JIUMIOWAHBIA U
rariouaHbld  HaboOpel XpoMmocoM. ['omosiornuHbie xpomMocowmbl. I[lomoBbie
XpPOMOCOMBI.

Henenne kietku — muto3. CTagum MUTO3a W TNPOUCXOISAIINE B HUX
npoueccel. Tunel MmuTo3a. Kapuoknnes u nutoknHues3. buosornueckoe 3HaueHue
MHTO3a.

Perynsauust MUTOTHYECKOTO 1UKIIA KIETKU. [IporpamMmmupyemasi kiaetouHas
rudesnp — arnomnTo3.

Kinerounoe sipo, XxpoMocoMbl, pyHKIIMOHAIbHAsE T€HOMUKA. Mexanuzmobl
npoaugepayuu, ouggepenyuposku, cmapenus u cudenu kiemox. «l{ugposas
KllemKay — Ououn@opmamuyeckue mMooeau QyHKYUOHUPOBAHUSL KILeMKU.

JdemoHcTpanumn

Tabmuipl u cxembl: «KU3HEHHBIN UK KIETKU», «Muto3y», «CTpoeHue
xpomocomy, «Pemnmukanus [JHK».

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKpomnpemnapatbl: «Mwurto3 B
KJIETKaX KOpEIKa JTyKay.

JlaGopatopHass  paGora  «lM3yueHue  XpOMOCOM Ha  TOTOBBIX
MHUKpOTpenaparax».

JlabopaTtopHass paGora «HaGmromenwe wmuTo3a B KJIETKaX KOHUYMKA
KOpEIIKa JiyKa (Ha TOTOBBIX MUKPOTIpernapaTax)y.

Tema 9. CTpoenue n GyHKINH OPraHu3MOB

buonornueckoe pazHooOpaszue OpraHU3MOB. OnHOKIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH  CTPOEHHS M KU3HENESTEIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeuw, OJHOKIETOYHbIE TpPHUOBI, OIHOKJIETOYHBIC
BOAOPOCIH, ApyTrue NpoTUcThl. KoJloHManbHbIE OpraHu3MBbl.

B3anMocBs3p 4yacTeil MHOTOKJIETOYHOTO OpraHu3ma. TKaHu, OpraHbl U
cucteMbl opraHoB. OpraHusM Kak equHoe 1eioe. ['omeocras.

Tkanm pacrenuii. Tumbpl pacTUTENBHBIX TKaHEH: oOpa3oBaTeIbHas,
MOKPOBHAsI, MPOBOJSINAsI, OCHOBHAs, MexaHu4eckasi. OCOOCHHOCTU CTPOEHUS,
GyHKIHN ¥ pacTioNioKeHUs TKaHeH B OpraHax pacTCHHM.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIBI )KMBOTHBIX TKAHEH: DIIUTEIINAIbHAS,
COCIMHUTENbHAS, MbIIeYHAas, HepBHAs. OCOOEHHOCTU CTpOeHUS, (PYHKIHUN U
PacIIONOKEHHS TKaHE B OpraHax *KUBOTHBIX M YEJIOBEKA.

Opransl. BeretaTuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. OpraHsl U
CHUCTEMBbl OpPraHOB J>XHMBOTHBIX M 4eJioBeKa. (DYHKIMM OPraHOB M CHCTEM
OpPraHoB.

Omnopa Tena opranu3moB. Kapkac pacrennii. CkenaeTsl OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyKHbIii U BHYTpeHHHI ckeneT. CTpoeHHe U
THUIIBI COCIMHEHUS KOCTEM.

JIBrm>keHue  OpraHu3MoB. JIBHJKEHHME OJHOKIIETOYHBIX OPraHU3MOB:
aMEOOuHOE, KTYTUKOBOE, PECHUYHOE. J[BUKEHHE MHOTOKJIETOUYHBIX PACTEHUM:
TPONMU3Mbl M HACTUU. JIBUKEHME MHOTOKJIETOYHBIX >KUBOTHBIX M YEJIOBEKA:
MbIeuHas cucrema. Peduiekc. CkeneTHbIe MBITIIIBI U UX padoTa.

[Iutanne opranusmoB. llorymomenne BOAbI, YIJIEKMCIOTO Trasa |
MHHEPAJIBHBIX BEIIECTB pacTeHUsMU. [InTaHune >XKMBOTHBIX. BHYTpHUIOIOCTHOE
U BHYTPHUKJIETOYHOE THIIeBapeHue. [IuTtaHne NO3BOHOYHBIX KHUBOTHBIX.
Otmenbl  NUIIEBAPUTENBHOrO  TpakTa.  llumeBapuTenbHbIE  KEIE3BI.
[InmeBapurenbHas cucremMa 4eaoBeKa.



JIlpixanue opraHu3MoB. JIpiIxaHue pacTeHuu. JlpIxaHWe IKUBOTHBIX.
Huddysus razoB uepe3 moBepxHOCTh KiIeTku. KoxxkHoe apixanue. JlpixaTenbHas
noBepxHocTh. JKabGepHoe U JE€royHoe abixaHue. JIpIXaHWe MO3BOHOYHBIX
KUBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCIOXHEHHE CTPOCHUS JIETKUX
MO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenpHass cucTemMa 4YelnoBeKa. MeXxaHu3Mm
BEHTWISILIMU JIETKUX Yy NTUIl U MIICKONUTAIOUX. Perynsauust JbIXaHwus.
JlpIxaTeabHbIe 00BEMBL.

TpaHCIOPT BEWIECTB Y OPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTCHUU.
Tpancnopt BemecTB y XUBOTHbIX. KpoBeHOCHas cucrtemMa M €€ OpraHsl.
KpoBeHocHast cucrema NO3BOHOYHBIX KHUBOTHBIX U 4YenoBeka. Cepjie,
KPOBEHOCHBIE COCYIbl U KpoBb. Kpyrum kpoBooOpaimieHus. DBOIIOLMOHHbBIC
YCJIOXHEHUSI CTPOEHHMSI KPOBEHOCHOW CHCTEMBI IO3BOHOYHBIX KHWBOTHBIX.
Pabota cepana u eé perymnsusi.

Beigenenne y opranusmoB. Beigenenue y pacteHuil. Beigenenue y
#KUBOTHBIX. CoKpatuTenbHble Bakyonu. Oprasnbl BblaeneHud. DuiabTpanus,
CeKpelusi W OOpaTHOE BCachlBAHHWE KaK MEXaHU3Mbl pabOThl OpPraHOB
BbiJiesicHUsl. CBsI3b  TOJIOCTH TeJla C KPOBEHOCHOM U BBIACIUTEIBHOU
cucremMaMu. BpijeneHne y TO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [loukw.
Crpoenue u pyHkimonupoBanue HedpoHa. OOpazoBaHKEe MOUH Y YEIIOBEKA.

3anmTa y OpraHu3MoOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuii M MHUCTHI MPOCTEHUIIUX. 3alUTa Y MHOTOKJIETOYHBIX PACTEHUHU.
Kytukyna. Cpencrsa nacCUBHOM M XUMUYECKOM 3alIUThl. DUTOHIIUIBI.

3anmTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpPOBBI M MX MPOU3BOJHBIC.
3amura opranusma ot OosiesHeill. IMMmyHHas cucteMa yenoBeka. KiaeTouHslil u
TyMOpaJIbHbIH UMMYHHUTET. BpoXIEHHBIM U TPUOOPETEHHBIN crieruUIecKuii
UMMYHUTET. Teopusi KIOHAIBHO-CeJIeKTUBHOTO nMMyHuTteTa (I1. Dpnux, @. M.
bepner, C. ToneraBa). BocnanutenbHble OTBETHI OpraHu3sMoB. Polib
BPOXKIEHHOTO UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUIA.

Paznpaxxumocte W perynsauus |y opraHusMoB. Paznpaxumocts |y
OJHOKJIETOYHBIX OpPraHu3MoB. Takcucel. PasgpaxuMocts U peryisinus y
pactennii. PocToBBIC BelleCTBA U UX 3HAYECHHUE.

HepBuasi cucrema u pednekTopHasl peryisius y >XUBOTHBIX. HepBHas
cucteMa M €€ OTAENbl. OJBOJIOLMOHHOE YCIOKHEHHE CTPOEHUS HEPBHOMU
CUCTEMBI Yy >KMBOTHBIX. OTHENbl TOJOBHOI'O MO3ra MO3BOHOYHBIX >KHMBOTHBIX.
Pednexc u pednexropHas nyra. be3ycnoBHbie U yCI0BHBIE PEIICKCHI.

['ymopasibHas peryssanus U SHAOKPUHHAs CUCTEMA )KMBOTHBIX U YEJIOBEKA.
JKene3pl H>HOOKPUHHOM CUCTEMBI W WX TOPMOHBI. JIeHCTBHE TOPMOHOB.
B3aumocBs3b HEpBHOW M SHIOKPUHHOW cucTteM. [ umotamamo-runodusapHas
cucTeMa.

JdemoHncTpanumn

[Toptper: W. I1. I1aBnos.

Tabnuier u cxembl: «OIHOKIECTOYHBIE BOJOPOCTNY», «MHOTOKIETOYHBIC
Bojopociny, «baktepumny», «lIpocreitmney, «OpraHbl HBETKOBBIX PACTEHUII»,
«CuctemMbl OpraHoB [O3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HAaceKOMbIX», « Tkanu pactenuit», «KopHeBbie cuctembl», «CTpoeHue cTeds»,
«CTpoeHue JMCTOBOW IIACTUHKWY», « TKaHW KUBOTHBIX», «CKEIEeT yeaoBeKay,
«ITumeBapurenbHas cucrema», «KpoBeHOCHas cucrema», «J/lpIxarenbHas
cuctema», «HepBHas cucrema», «Koxa», «MplmeuyHas  cHCTEMaAY,
«BblienuTenbHas cucteMay, « JHAOKPUHHASL cUcTeMa», «CTPOCHUE MBI,
«MmmyHutery, «KumedHonosocTHeie», «CxemMa THTaHUS  PACTECHUI,
«KpOBEHOCHBIE CHCTEMBI MO3BOHOYHBIX JKHBOTHBIX», «CTpO€HUE THUIAPBI»,



«Ctpoenue mianapun», « BHyTpeHHee CTpoeHHe J0XKIeBOro uepss», «HeppHas
cucreMa pwiO», «HepBHas cuctema gsrymku», «HepBHas cuctema
npecMbikatonuxcsi», «HepBHas cuctema nTuny», «HepBHas cuctema
MIekonuraroumx», «HepBHas cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl OJJHOKIETOYHBIX
OpraHW3MOB, MUKpPOTMpENnaparhl TKaHEH, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIUU
HAaCEKOMBIX, UTJIOKOXKHUX, KUBBIC IK3EMIUIAPhl KOMHATHBIX PACTeHUM, repbapun
pacTeHUl pa3HBIX OTAEJIOB, BIAXHBIE TMpENapaTbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIMU OECHO3BOHOYHBIX KUBOTHBIX, CKEJET YeJIOBEKa,
o0opyAoBaHWE MJii JEMOHCTPAllMd IMOYBEHHOTO M BO3AYIIHOIO MHUTaHUSA
pacTeHuil, pacleruieHus Kpaxmajia W OeslKoB moj AeicTBUEM (HEPMEHTOB,
o0opyAoBaHWe [JIsi JEMOHCTpAIMU OIBITOB MO HW3MEPEHUI0 KU3HEHHOU
€MKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHbIX JABWIXKCHHUM, MOJIETHU TOJOBHOTO
MO3Ta pa3InYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlaGoparopHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGopaTopHas padora «/I3yueHne opraHoB IBETKOBOTO PACTEHUS.

Tema 10. PazmHoXeHHe H pa3BUTHE OPTaHU3MOB

@DopMbl pa3MHOXKEHUSI OPraHU3MOB: Oecrofioe (BKIII0Yasi BEreTaTUBHOE) U
nojioBoe. Buael 6ecniooro  pa3MHOXKEHUS: TOYKOBAaHHE, CHOPYJISLIMS,
¢dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe pazmHoxeHue. [lonoBbie KIETKH, WM rameThl. Meio3. Ctaauu
menosa. IloBenenune xpomocom B Menose. KpoccuHrosep. buosormueckuit
CMBICJI M€103a U MOJIOBOTO mpolecca. Melo3 U ero MECTO B dKU3HEHHOM LIMKJIE
OpraHU3MOB.

[IpenzapoaspiieBoe pa3zButue. ['ameroreHe3 y KuUBOTHBIX. [lomoBbIe
xene3pl. OOpa3zoBaHWME M pa3BUTHE IMOJOBBIX KiIeTOK. CrepMarorenes W
ooreHe3. CTpoeHue MONOBBIX KIETOK.

OmnogoTBOpeHrne M SMOPHOHAIBLHOE pa3BUTHE KUBOTHBIX. CHOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpHUOIOTHS —
HayKa O Pa3BUTUU OpPraHu3MoB. Mopghozene3z — oOna u3 2nasHvix npoodiem
ambpuonoeuu. Kouyenyus mopgoeenos u moodenu mopgozeneza. Cramuu
AMOpHOTeHe3a KUBOTHBIX (Ha mpumepe Jarymku). JpoOnenuwe. Tumbl
npoonenus. /lemepmunupoganHoe U HeOepMUHUPOBAHHOe  OpobIJieHue.
bracmyna, muner 6a1acmyn. OCOOCHHOCTH JIPOOJICHUS MJIICKOIMMTAIONIHX.
3apojpllieBble  JUCTKH (TacTpyisiuus). 3akiajJka OpraHoB U TKaHEW U3
3apOJBIINIEBbIX JIUCTKOB. B3anMHOE BIWsSHHE YacTeil pa3BUBAIOIIETOCH
3apojpliia (AMOpUOHATBHAS UHIYKIIKA). 3aKiIaKka TlaHa CTPOCHUS KUBOTHOTO
KaKk pe3yJpTaT HEepPapXUUYECKUX B3aUMOJECUCTBHM TI'€HOB. BriusHue Ha
AMOPHUOHATHHOE PA3BUTHE PA3IUYHBIX (DaKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButue x)xuBoTHBIX. [locTomOpronaneHbil nepuon. [lpsmoe u
HempsiMmoe pa3BuTue. PasButue ¢ Meramopdo3oM y OEClO3BOHOYHBIX U
MMO3BOHOYHBIX JXMBOTHBIX. bHONOrHueckoe 3HAYE€HHE NPSIMOTO U HEMPSIMOIO
pPa3BUTHSA, UX pacpOCTpaHEHUE B npupoie. Tumbl pocta )KUBOTHBIX. DaKTOPHI
peryjsiliik  pocTa KUBOTHBIX M uyejoBeka. CTaguu MOCTIMOPHUOHAIBHOIO
pa3BUTHUA Y )KUBOTHBIX U yenoBeka. [lepuoabpl oHToreHesa yenoseka. CrapeHue
U CMEpPTh KaKk OUOJIOTUYECKUE MPOIIECCHI.

Pasmuoxenue u passutue pacrenuil. 'ameroput u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuid. OOpa3zoBaHue CIOp B Mpolecce Meio3sa.
l'amerorenes y pacteHuil. OIUIOAOTBOPEHUE U Pa3BUTHE PACTUTEIbHBIX



OpraHu3MoB. J[BOifHOE OIIOIOTBOPEHHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue
Y Pa3BUTHE CEMEHMU.

MexaHu3Mbl pETyJsLMU OHTOI€HE3a Y PACTCHUMN U )KUBOTHBIX.

JdemoHcTpanuun

[Toptpersr: C. I'. HaBamun, X. llneman.

Tabmunpl 1 cxembl: «BeretatuBHOe pasmMHOXeHHEY», «Tumnel Gecrnoiaoro
pa3MHOXKEHUS», «Pa3zMHOXKEHHE XIaMHUIOMOHAAb», «Pa3MHOKEHUE IBIJIEHBI»,
«PazmMHOXkeHue  ruapel», «Meno3», «XpomocoMbl»,  «l'ameroreHes,
«CTpoeHue SAUIEKIETKH U CIIepMaTo30u1a», «OCHOBHBIE CTAaJIUH OHTOTCHE3A,
«lIpsmoe u Hemnpsmoe pasButue», «Pa3zButume Maiickoro xyka», «PasButue
capanun», «Pa3Buthe nArymku», «JIBOHHOE OIUIOIOTBOPEHUE Yy IIBETKOBBIX
pactenuit», «CTpoeHHE CEeMSIH OJHOJOJBHBIX W JBYJOJBHBIX PACTECHHII»,
«KV3HEHHBIN 1THUKI MOPCKOM KamycTol», <«JKU3HEHHBIH LMUKI MXay,
«OKV3HEHHBIN MUK NATOPOTHUKAY, «KU3HEHHBIN UK COCHBI».

O6opynoBaHuEe: CBETOBOM MHUKPOCKOII, MUKpOIpENapaThl SUIEKICTOK U
CIIEpMAaTO30MI0B, MOJIeNb «I MK pa3BUTHUS JIATYIIKW.

JlaGoparopHass pabGora «l3ydyeHue CTpOCHHUSI TMOJIOBBIX KIJIETOK Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

IIpakTuyeckass padora «BbIsIBIEHHE MPU3HAKOB CXOJCTBA 3apOJbIIIEH
MO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopHass pabora «CTpOEHHME OpPraHOB Pa3MHOXKEHUS BBICIIUX
pacTeHun».

Tema 11. I'eHeTHKa — HAyKa 0 HACJEACTBEHHOCTH W M3MEHYHMBOCTH
OPraHM3MoB

Hctopus craHOBIEHUS M Pa3BUTHS TEHETHKHM Kak Haykud. Paboter I
Menpnens, I'. ne ®pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YUEHBIX B PA3BUTHU
renetuku. Pa6otel H. K. Kombriora, H. U. BaBunosa, A. H. benosepckoro, I'.
J. Kaprnieuenko, 10. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbIE TE€HETHYECKHE TIOHATHUA U CHMBOJIBL. ['OMOJIOTMYHBIE
XpPOMOCOMBI, AJIJIEIbHBIE T'€HBI, albTEPHATUBHBIE MPU3HAKHU, JOMUHAHTHBIA U
PEIECCUBHBIN TPHU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAs JIMHUS, THUOPHUIBI,
reHotur, (enotun. OCHOBHBIE METOJbl TEHETUKH: THOPUIOIOTHUUECKUM,
IUATOJIOTUYECKUIA, MOJIEKYJISIPHO-TEHETUYECKHUM.

JdeMoHCTpamuu

[Toptpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. U.
Basuiios, A. H. benosepckuit, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckmii.

Tabmuiel u cxembl: «MeToAbl TeHETUKNY, «CXEeMBbI CKPEITUBAHUS.

JlabopaTopHass padora «/[po3odmima Kak OOBEKT TEHETHYCCKUX
HCCIIEIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. llepBeiii 3akoH MeHaenss — 3aKOH
eauHooOpa3usi rUOpUIOB TMepBOro mnokoJyieHus. [IpaBuwio JTOMHUHUpPOBAHUS.
Bropoii 3akoH MeHnaensa — 3akOH paclieruieHus Nnpu3HakoB. LluTonornueckue
OCHOBBI MOHOTHOPHUIHOTO CKpelruBaHus. [ unore3a 4ncToThl ramer.

AHanuzupyroniee CKpELIUBaHUE. [TIpomMexyTOUHBIN Xapakrep
HaclienoBaHus. Pacuienienrne npu3HakoB IPU HETIOJHOM JIOMUHUPOBAHUU.
JNuruOpuaHoe ckpemuBanue. Tpertudt 3akoH MeHaenss — 3aKoH

HE3aBUCMMOIO  HACIIEIOBaHWsS  NpU3HAKOB.  LluTonmornueckne  OCHOBBI
JUTUOPUIHOTO CKPEUIUBAHMSL.



CuemnieHHoe  HacienoBaHue  npusHakoB. PabGotet  T. Moprana.
CuenneHHoe HacIEJOBAHUE T'E€HOB, HAPYIICHUE CLEIUICHUS MEXIYy T'€HaMH.
XpOoMOCOMHasi TEOpHUsI HACJIEACTBEHHOCTH.

I'eneTuka nosa. XpOMOCOMHBINA MEXaHU3M ONPEIEICHUS N0J1a. AyTOCOMBI
A TIOJIOBBIE  XPOMOCOMBI. ['OMOraMe€THbIM Y  TE€TEPOTraMeTHBIA  TOJL.
['eneTnueckas CTpyKTypa IIOJOBBIX XpomocoM. HacnemoBaHue mpHU3HAKOB,
CLICIIJICHHBIX C IIOJIOM.

['enotunn kak wnenoctHas cucrema. llmernoTrponuss — MHOKECTBEHHOE
nericTBue reHa. MHOXKECTBEHHBINM aljieu3M. B3anmojaencTBHUe HealJIeIbHBIX
reHoB. KommiiementapHocts. Onucras. [lonmumepusi.

['eHeTMUECKHIT KOHTPOJIb Pa3BUTHSL PACTCHUMU, )KUBOTHBIX M YEJIOBEKA, a
TakKe (PU3HOJOTHUECKUX MPOIIECCOB, MOBEJACHUS U KOTHUTUBHBIX (DYHKIIHM.
I'eneTnueckne MeEXaHU3MBI CHMOMOICHE3a, MEXaHHU3MBl B3aMMOJICHCTBHS

«XO3MH — TMapa3suT» M «XO3IMH — MHUKpOOMOM». ['eHeTHdecKue acreKThl
KOHTPOJISI U U3MEHEHHUs HAClIeICTBEHHON MH(OpPMAIIMU B MOKOJEHUSAX KIETOK U
OpraHU3MOB.

JdemoHcTpanumn

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

Tabnuuer m cxembl: «llepBblil U BTOpOi 3akoHbl Menpaens», «Tperuit
3akoH  Mengens»,  «AHanu3upylomee — ckpemuBaHue», — «HemomnHoe
JOMHUHHUpOBaHUE», «CIIEJIEHHOE HAaclel0BaHWE NPU3HAKOB Y JPO30(HUIBI»,
«l'enetuxka mnoma», «Kapuorun yenoBeka», «Kapuotun apo30Quib»,
«Kapunotun nrTump», «MHOXKECTBEHHBIN —aenusm», «BzaumonencrBue
TE€HOBY.

O6opynoBanue: Mofenb IJs JEMOHCTpPAIMUd 3aKOHOB €IUHO0Opa3ust
rUOpUIOB TIEPBOTO TMOKOJICHHS W pACHICTUICHUS TPU3HAKOB, MOJIEIb JUIs
JEMOHCTPAallMd 3aKOHA HE3aBUCHMOI'O HACJIEAOBAaHMS IPU3HAKOB, MOJEIb IS
JEMOHCTpPALMU CLEIJICHHOIO HACJIeIOBaHUs IIPU3HAKOB, CBETOBOM MMUKPOCKOI,
MUKpornpermnapat: «Jpo3odunay.

IIpakTuyeckass padora «M3ydeHue pe3yJbTaTOB MOHOTHOPHIHOTO
CKpEIIUBaHUS Y APO30(PUITBI».

IlpakTuyeckass padora «l3yueHue pe3yabTaToB JIUTHOPUIHOTO
CKpEIIUBaHUS Yy APO30(PUITBI».

Tema 13. 3aKoHOMEpPHOCTH H3MEHYUBOCTH

BzaumoneiictBue reHotuna u cpeasl npu (GopMuUpoBaHHH (HEHOTHUTA.
N3menunBoCcTh npu3HAKoB. KaueCcTBEHHbIE M KOJWYECTBEHHBIE IIPU3HAKHU.
Buapl ”3MEHUMBOCTH: HEHACIICICTBEHHAS U HACJIECACTBEHHAS.

MopaundukannonHass HM3MEHYHBOCTh. Ponb cpensl B (OpPMHUpPOBAHUU
MOAU(PUKAITUOHHOM U3MEHYUBOCTH. Hopma peakuuu IpU3HAKa.
Bapuanmonnsiii psag u BapuanuonHas kpupas (B. Moranhcen). CBoiicTBa
MOAU(PUKAIMOHHON H3MEHYNUBOCTH.

I'enoTunnueckasa NU3MEHYUBOCTD. CBoiicTBa T€HOTUITNYECKOU
W3MEHYMBOCTH. BHABI TEHOTHIIMYECKOM W3MEHYHMBOCTH. KOMOWHATHBHAA,
MYTallMOHHAS.

KomOuHaTHBHasT M3MEHYMBOCTH. Mei03 M TOJIOBOM TMpOIecC — OCHOBA
KOMOWHATUBHON W3MEHYMBOCTH. PoOJIb KOMOWHATMBHON W3MEHUYMBOCTH B
CO3JIJaHUH TeHETHYSCKOr0 Pa3HO00pa3us B IpeIesiax OJTHOTO BUA.

MyTanoHHas M3MEHYMBOCTh. BHabl MyTamui: reéHHble, XPOMOCOMHBIE,
reHomMHble. CHOHTaHHBIE W HWHAYUUPOBAHHBIE MyTalMu. SnepHble U
nuTorIaZMaTuueckue Myrtanud. (ComMaTuyeckhue U TI0JIOBbIE  MYTAallWH.
[TprymHBI BOBHUKHOBEHUSI MyTaluid. MyTareHsl 1 UX BIUMSHUE HA OPTraHU3MBL.



3aKOHOMEPHOCTM MYTAallMOHHOTO MpOLEcca. 3aKOH TOMOJIOTMYECKUX PSAJIOB B
HacnencTBeHHoi namMeHunBocty (H.U. BaBuioB). BuesnepHas "3aMeHUYHUBOCTD U
HACJIEACTBEHHOCTb.

Onucenemuxa u INUCEHOMUKA, POIb ONUSEHEMUYECKUX (HaKmopos 6
HAC1e008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMO8.

JdemoHcTpanumn

IToptpertsl: I'. ne @pus, B. Moranncen, H. 1. BaBunos.

Tabmunbelt u  cxembl: «Bumbsl uaMmeHunBOCTHY, «MonudukanmoHHas

U3MEHYUBOCTHY, «KomOunatuBHas U3MEHYUBOCTH, «Meito3»,
«OmnonorBopenuey, «l'eHernueckue 3abojeBaHUsT  4YelloBeKay, «Buabl
MYyTaL».

O6opynoBaHue: )KUBBIC U TepOApHBIC PK3EMILUIAPHI KOMHATHBIX PACTCHUH,
pucyHnku (potorpadun) KUBOTHBIX C Pa3TUYHBIMU BUJAMH U3MEHYMBOCTH.

JlaGoparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOAU(GUKAIITMOHHON HW3MEHUUBOCTH. [locTpoeHue BapuallMOHHOTO psia U
BApUAIMOHHOW KPUBOW».

IIpakTuueckass padora «Mytanuu y Jnpo3oduibl (Ha TOTOBBIX
MUKpOTpenapaTax)».

Tema 14. I'eHeTHKA YeJI0BEKa

KapuoTtun yenoBeka. MexayHapo/iHasi IporpaMMa HUCCJIeA0BaHUS T€HOMa
yejgoBeka. MeTonbl HM3y4YeHUS TEHETUKU 4YEJIOBEKAa: TE€HEAJOTHYECKUM,
OJIM3HELOBBIN, IIMTOT€HETHYECKUH, MOMYJISILIMOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TEHE THYECKUH. CoBpemMeHHOE OnpeeeHNe re€HOTHIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUITMPOBAHKUE, B TOM YUCJIE C TTOMOIIIBIO
[1I1P-anamu3a. HacneacTBeHHsle  3a0ojeBaHMs  4ejloBeka. I GHHBIE U

XPOMOCOMHBIC Oose3Hu YCJIOBCKA. bone3nu C H&CHGI[CTBGHHOI\/JI
MpeaApacCIiOIOKCHHOCTBIO. 3HayeHHue MG,IIHHHHCKOﬁ T'CHCTUKHU B
mpeaoTBpalliCHU U JICHCHUUN I'CHCTHUYCCKHUX 3a00JIeBaHMI YeI0oBeKa. MGI[I/IKO-
T'CHCTHUYCCKOC KOHCYJIbTUPOBAHUC. CTBOIOBBIC KJICTKH. [Tonstue

«TEHETUYECKOTO Tpy3a». OITHYECKHE AaCMeKThl HCCIEeNIOBaHUNW B 00JacTu
pPEOAKTHPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre ¢GakTOpbl TMOBHIIICHHOW YYBCTBUTEIBHOCTH YENIOBEKAa K
¢uznueckoMy W XMMHUYECKOMY  3arpsi3HEHHUIO  OKpYXKAloIed  Cpenbl.
I'eneTnyeckast mpeapacnoa0KeHHOCTh YEJIOBEKA K MaTOJIOTHSIM.

JdeMoHCTpamuu

Tabmump! 1 cxembl: «KapruoTur denoBekay, «MeToIbl N3yUYeHHS TEHETUKHU
qenoBekay, « eHeTndyeckue 3a0071eBaHUS YEIOBEKAY.

IIpakTnueckas padora «CocTaBlieHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Centekuusi opraHusMoB

JlomecTuKkamusi U celeKuus. 3apoKJICHHE CEJEKUUH W JOMECTUKALMU.
VYuyenue H. W. BaBunoBa o lLleHTpax MNpOUCXOXKIAEHUS W MHOrooOpaszus
KYJIbTYPHBIX pacTeHui. Poip celekunu B CO31aHUN COPTOB PACTEHUM U ITOPOJ
#&uBOTHbIX. CopT, mNopojaa, ITaMM. 3aKOH TOMOJIOTUYECKHX PSIJOB B
HacaeAacTBeHHOM wm3MeHumBocth H. WM. BaBmioBa, ero 3HadyeHue Id
CEJIEKIIMOHHON padoTHhl.

Mertoasl cenekuMOHHOW paboThl. MCKycCTBEHHBIH OTOOpP: MAacCOBBIM U
WHIWBUYaJbHBIM.  OJTambl  KOMOWMHAIIMOHHOM  ceneknuu.  VcmbeiTaHue
MPOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUITY C TOMOIIBIO OICHKU
(deHoTuUIa MOTOMCTBA U OTOOP MO FEHOTUNY ¢ momolibio aHanu3a JIHK.

NckyccTBeHHBI ~ MyTareHe3 Kak METOJl CEJIEKIMOHHOW  padoThI.
PaguanmoHHBIl YW XHUMHWYECKMHW MYTareHe3 Kak HWCTOYHHUK MYTalud y



KyJbTYpHBIX ()OpM OpraHu3MoB. Vcrnosib30BaHHE T€HOMHOTO PEIaKTUPOBAHUS
1 MeToa0B pekomOuHaHTHBIX JIHK 1151 mosyyeHus ucxoaHOro matepuana ajis
CEJIEKIIMH.

[Tonyuenue MOJUTLIOUIOB. BuayrpuBunoBas rudpuIn3aIus.
bnuskopoacTBeHHOE — CKpelMBaHue, WM UHOpuaAWHT. HepojcTBeHHOE
CKpelllMBaHue, WK ayTOpuauHr. ['eTepo3uc u ero npuyuHbl. Vcnoib3oBaHue
reTeposuca B cenekiuu. Otaanénnas rudbpuausamus. [Ipeononenue decrioaus
MEXBHUJIOBBIX THOPUIOB. JOCTHMIXKEHUSI CENEeKIMU PACTCHUH U KUBOTHBIX.
«3enénas pegonoyusy.

CoxpaHeHue U U3YyYEHHE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUM
U UX JUKUX pOAWYEH IS CO3/JaHUST HOBBIX COPTOB U THOpPUIIOB
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp. H3yuenue, coxpanenue u ynpasieHue
2CHeMUYECKUMU  pecypcamu  CeNbCKOXO3AUCMEEHHbIX U NPOMbICIOBBIX
HCUBOMHBIX 8 YENAX YIYYULeHUS CYUeCmBYIoWuUx U CO30aHuUsi HOBbIX NOpPOO,
JUHULL U KPOCCO8, 8 MOM HYUCIe C NPUMEHEHUEM COBPEMEHHbIX Memo008
HAYYHbIX UCCNIe008aHUL, NePedosbiX udeu U NepCneKmMuUGHbIX MeXHON0UU.

JdemoHcTpanumn

IToptpersr: H. Y. Basunos, 1. B. Muuypun, I'. /1. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Actaypos, H. bopnoyr, /I. K. bensies.

Tabmumelr u  cxembl: «lleHTpBI TPOUCXOXKIEHUS W MHOr00Opasus
KyJbTYPHBIX PAacTEHHI», «3aKOH TOMOJIOTUYECKHX PSIJ0B B HACJIEIACTBEHHOMU
U3MEHYMBOCTHY», «Metoasl cenekmun», «OtrnanéHHas TUOPUAM3ALIUSIY,
«MyTtarenes».

JlabopaTopHas pabora «l3yueHHe COpPTOB KyJIbTYPHBIX pPACTEHUH U
NOPOJ JOMAITHUX JKUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

IKekypceusi «OCHOBHBIE METOIBI M JOCTHXKEHUSI CEJIEKUUU PACTEHUN H
KUBOTHBIX  (HAQ  CEJIEKIIMOHHYIO  CTaHIUIO, wieMeHHyro  (epmy,
COPTOMCTIBITATEIBHBIA YYacTOK, B TEIUIMYHOE XO34HMCTBO, B JaOOpaTOPHIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAasA OMOJI0TUsA

OOBEKThI, UCTIONB3yeMble B OMOTEXHOJIOTUH, — KJIETOYHBbIE M TKAHEBBIC
KyJIbTYpbl, = MHKpPOOPraHWU3MbI, = HUX  XapaKTEpPUCTUKA.  TpaaulmoHHAas
OMOTEeXHONOTHA: XJIeOOMeYeHue, TMOIyUYeHUEe KHUCIOMOJIOYHBIX TPOAYKTOB,
BUHOAENME. MukpoOuonoruueckuii cunre3. OOBEKTHl MHKPOOHMOIOTHMYECKHUX
TexHojorui. [Ipon3BoacTBO O€Ka, aMUHOKUCIOT U BUTAMUHOB.

Co3naHue TeXHOJOTMH M MHCTPYMEHTOB II€JEHAINPABICHHOIO U3MEHEHUS
U KOHCTPYUPOBAaHHS TE€HOMOB C LEJIbI0 IMOJY4YEHUs] OpPraHU3MOB H HX
KOMIIOHEHTOB, COAEPKAIINX HE BCTPEUAIOIIHNECS B IPUPOJI€ OMOCUHTETHUYECKUE
My TH.

Knerounas nnxxenepus. MeTonsl KyJbTypbl KJIIETOK U TKAHEH PACTEHUU U
KUBOTHBIX. KpuoOGanku. ComaTtudeckas rUOpUIAM3AIMS W COMATUYECKUU
smOpuoreHe3. Mcmonp3oBaHue Tarjiou0B B CENCKIMU pacTeHui. [lonyuenue
MOHOKNIOHAIbHBIX anmumen. Hcnonvzoeanue  MOHOKIOHATbHBIX u
NOJUKTIOHANIbHBLIX  aHmumen 6 meduyune. VICKyCCTBEHHOE OIUIOAOTBOPEHHUE.
PexoHCTpyKIUsT ~ SWIIEKIETOK W KJIOHHUPOBAaHWE  KUBOTHBIX.  MeTop
TPaHCIUIAHTALUU SJIEp KIETOK. TexHonocuu 0300posienus, Kyibmusuposanus u
MUKPOKAOHANbHO20 PAZMHONCEHUS CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHasi M Te€HHasg HHXeHepus. VICKyCCTBEHHBIM CHHTE3 IeHa M
koHcTpyupoBanue  pexomOuHanTHbiXx  JHK.  Cozdanue  mpamnceennwix



opecanHu3mos. JIOCTMKEHUS W  IIEpCIEKTUBBI XPOMOCOMHOW U T'€HHOU
MHXEHEPHUH. DKOJIOTMYECKUE U ITUYECKHE MPOOJIEMbl TeHHON MHKEHEPUH.

Menuuunckue OuorexHonoruu. lIloctreHomHas nudpoBas MeAUIMHA.
[MI[P-nuarnoctrka. MeTabOJIOMHBI aHaAIW3, TEHOLICHTPUUECKUN aHaIu3
[IpOTEOMAa YeJIOBEKAa I OLICHKU COCTOSHHUS €ro 340poBbi. lcronb3oBaHue
CTBOJIOBBIX KJeTOK. TapretHas Ttepanus paka. 3D-Ouommxenepust s
pa3paboTKu (yHIaMEHTAJbHBIX OCHOB MEAUIMHCKUX TEXHOJIOTMH, CO3AaHUs
KOMIIJIEKCHBIX TKaHEW COYETaHHEM TEXHOJOTUH TPEXMEPHOro OMONMPUHTUHTA U
ckaddonauHra s peleHus 3a1a4 nepCcoHAIM3UPOBAHHON MEIUIUHBI.

Coznianre BEKTOPHBIX BaKIMH C LENbI0 00ecrieueHns] KOMOMHUPOBAHHOM
3amuThl oT Bo30ynureneit OPBU, ycraHoBieHne MOJEKYISIPHBIX MEXaHU3MOB
¢ynxumonuposanust PHK-cogepkamux  BUpYyCOB, BBI3BIBAIOIIUX  0CO00
OIacHbIe 3a00JIEBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabmuupt u  cxembl:  «Mcmonb30BaHHE ~ MUKPOOPraHU3MOB B
OPOMBILIJIEHHOM  NPOU3BOACTBE», «KierouHas wuHxkeHepus», «l'eHHas
UHKEHEPUSD.

JlaGoparopHas padora «l3ydyeHne o0bEKTOB OMOTEXHOIOTUI.

IIpakTHyeckas padora «llonyueHre MOITOYHOKHUCIBIX IPOLYKTOB.

IKckypeusi «bHOTEXHONOTUs — BaKHEWINAs MPOU3BOJIUTENBHAS CHUJIa
COBPEMEHHOCTH (Ha OMOTEXHOIOIMYECKOE IPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apoxkxaenne U pa3BuTHE 3BOJILHMOHHBIX NMPEACTABJICHUN B
Oomosioruu

OpomonmonHas teopuss Y. JapBuHa. IlpeAnochlIKM BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb U Hay4yHas aedaresbHocTh Y. JlapBuHa.

JBuxymue cwibl  9Bomounu BugoB 1o Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTb PAa3MHOXEHHS OPraHU3MOB, HACIIEICTBEHHAs W3MEHYUBOCTb,
O0opb0a 3a CylecTBOBaHHE, €CTECTBEHHBIN U NCKYCCTBEHHBIN OTOOD).

Odopmiienne cunteTnueckoit Teopuu spomtonuu (CTD). Helrpanbhas
Teopusi dBomtonud. COBpEMEHHas HSBOJIIOIMOHHAS Ouosorusi. 3HadYeHHe
HBOJIIOIMOHHONW Teopur B (HOPMHUPOBAHUM €CTECTBEHHO-HAYYHOUW KapTHHBI
MUpa.

JdeMoHCTpanuu

[Toptpetsi: Apucrorens, K. JIunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kroswe, Y. Hapsun, C. C. YUerBepuxon, U. W. lImansraysen, k. Xonaein, /l.
K. benses.

Tabmuuer n cxembl: «Cuctema sxuBoil mpupoasl (mo K. Jlunuerwo)y,
«Jlectouna xuBbBIX cymiecTB (mo Jlamapky)», «Mexanusm ¢GopMHUPOBAHUS
MPUCTIOCOOJICHN y pacTeHu W >KuBOTHBIX (o Jlamapky)», «Kapra-cxema
Mapmpyra nyremectsus Y. Jlapsuna», «Haxonkm Y. [dapBunan, «Dopmsl
O6oprOBI 32  cymiecTBoBaHue», «llopombr romyOei», «MHoroobpasue
KyJIbTypHBIX (GopM KamycTbl», «l[lopoabl AoMamHUX >KUBOTHBIX», «Cxema
oOpa3zoBanus HOBBIX BuAOB (mo Y. Jlapsuny)», «Cxema COOTHOIIEHUS
JOBIKYIIUX CHJI 3BOJIOLUNY», «OCHOBHBIE MOJIOKEHUSI CUHTETUYECKON TEOpHUHU
ABOJIOLIMI.

Tema 2. MUKPO3BOJIIOLMSA U €€ pe3yJIbTaThl

[Monynsimuss Kak »3ieMeHTapHas eauHuna H3Boonuu. CoBpeMEHHBIE
METOJ[bl OIIEHKH TE€HETHYECKOro pa3HOooOpa3us M CTPYKTYpPbl MOIYJISIIHM.



N3menenne reHoOHIA MOMYJISUMUA KAk 3JEMEHTAapHOE 3BOJIIOLIMOHHOE
sBJIeHUE. 3aKOH reHeTudyeckoro pasHoBecus Jx. Xapnau, B. BalinOepra.

DOneMeHTapHble (aKTOpbl (ABMIXKYIIUE CHUJIbI) ABOJIONUHA. MyTallmoOHHBIN
npouecc. KomOuHaTuBHas u3MEHYMBOCTh. [Jlpeil) reHoB — ciydaiiHble
HEHANpABJIICHHBIE W3MEHEHMsI 4YacTOT ajieled B mnonmysinusax. Oddekr
ocHoBatensl. Ippexm Oymouinounozo zcopaviuka. CHUdNCEHUE 2eHemU4ecKo2o
pasnooopasus: npudunsl u cireocmsus. Ilpossnenue sghghexma opetigpa cenog 6
oonbwiux u  maneix nonyaayusax. Murpauun. M3onsuus  noOmyJsSLANA:
reorpaduyeckas (MpOCTPaHCTBEHHAs ), OMOIOrHUecKas (pernpoIyKTHBHA ).

EctecTBeHHBIl 0TOOp — Hampapisiomui ¢akrop 3BodoUUUd. DopMbI
€CTEeCTBEHHOT0 O0TOOpa: JBIKYIIMM, CTAOWIM3UPYIOIIUNA, pa3pbIBAIOIINAN
(nu3pynTuBHbIi). [lonoBoit 0T60p. BO3HUKHOBEHHE U 3BOMIOIUS COLMAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[IprcnocoONIEeHHOCTh OPraHu3MOB KaK pe3ylbTaT MHUKPOIBOJIIOIMUY.
Bo3HukHOBEHHE  TIPUCMIOCOOJICHUH Yy  OpraHu3MoB.  ApomMopdo3bl H
U0 anTaIuu. [Tpumepsr MIPUCIIOCOOICHU I y OpraHU3MOB:
Mopdororndyeckue, (GU3MOIOTMYECKHE, OHOXMMHUYECKHE, TOBEJICHUECKHE.
OTHOCHUTENBHOCTH MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kxputepuum u cTpykTypa. BumooOpazoBaHue Kak pe3yibTaT
MUKpO3BOJONNHU. M3omsuust — kitoueBoi ¢gakrtop BugooOpazoBanus. [lytu u
CriocoObI BUJI000pa30BaHUS: aJUIONAaTPUIECKOE (reorpaduueckoe),
CUMIIATPUUECKOE  (IKOJIOTMYECKOE), «MTHOBEHHOE»  (MOJMIUIOMAN3ALINS,
rubpuan3anus). JmuTeabHOCTh YBOTIOIIMOHHBIX MPOIECCOB.

Mexanu3mMbl GOpMUPOBAHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponbp »BomOIMOHHONW OWONOTMM B pa3palOTKE Hay4YHBIX METO/OB
coxpaHeHus: 6nopa3zHo0Opa3usi. MUKPOIBOIIONUS U KOIBOJIOIMS Mapa3uToB U
uX Xo3sieB. MexaHuzMbl (OPMUPOBAHUSL YCTOMYMBOCTH K AHTUOMOTHKAM W
criocoObl OOPHOBI C HEH.

JdeMoHCcTpamuun

[Toptpetsl: C. C. YeTBepukos, 3. Malip.

Tabmumel 1 cxembl: «MyTallMOHHAsT M3MEHYMBOCThY, «llomynsumronHas
CTpyKTypa Buma», «Cxema TIposBICHHS 3aKkoHa Xapau—BainOepray,
«/IBMKyIllMEe CHUJIBI HBONIOLMHNY, «DKOJOTMYECKas W30JSLMS MOMYISIUN
ceBaHCKOH (hopenm», «I'eorpaduyeckast N30JALIMS JTUCTBEHHHUIBI CHOMPCKON 1
JMCTBEHHUIIbI 1aypcKoi», «llomynsroHHbIE BOJIHBI YMCIEHHOCTH XUIIIHUKOB
U KepTB», «Cxema NeHCTBUSA €CTECTBEHHOro oTOopay, «Dopmbl GopbOBI 3a
CyliecTBoBaHue», «MHaycTpuanpHbli MeNnaHu3M», <« KuBbIE HCKONAaeMBbIE),
«ITokpoBuTEnbCTBEHHAsI OKpacka >KMBOTHBIX», «lIpemymnpexnaromias okpacka
KUBOTHBIX»,  «Dusmonornueckue  agantanum»,  «lIpucrnocobGreHHOCTD
OpPraHU3MOB U €€ OTHOCHUTEIBHOCTBY», «Kpurepun BHAa», «Buabl-IBOMHUKN,
«Ctpyktypa BHma B mpupone»,  «CmocoObl  BHI00Opa30BaHUS»,
«["eorpaduyeckoe BUI000pa30oBaHuE TPEX BUJIOB JIAHJBIIICI,
«IKOJOTMYECKOEe BUI000pa30BaHUE BUJIOB CUHUID, «IloNUIIIONIbI pacTeHUII»,
«KamnycTHO-peieUHbI THOPUIY.

O6opynoBanue: TepOapuy pacTeHHH, KOJUICKIIMM HACEKOMBIX, dydela
NTULl U 3BEpEl C MpPUMEpPAMHU PA3JIMYHBIX MPUCIOCOOIEHUM, Yydena OTUL U
3BEpeil pa3HbIX BUJIOB, TepOapuu pacTeHUN OJU3KUX BUJIOB, 0OPA30BaBIIMXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHass paGora «BbisiBIeHHE M3MEHUMBOCTH Yy OCOO€H OJHOTO
BUJIAY.



JlabopaTtopnas padora «lIpucnocoOneHuss OpraHusmMoB M  UX
OTHOCHUTEJbHAS 11€JIECO00PA3ZHOCTDY.

JlabopaTtopnas padora «CpaBHeHHE BHJIOB MO MOP(OIOTHYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3Boaonus U €€ pe3yJbTaThl

Meronpl u3ydeHHs MAaKpOAIBOJIOLMU. [lalieOHTOIOrMYECKUE METOMBI
u3ydeHus: sBoiouuu. Ilepexognsie (opMbl U (PUIOTEHETHUYECKUE PSJIbI
OpraHU3MOB.

buoreorpadguueckue mMeroasl uzydeHnus 3Boiounu. CpaBHeHue (Byiopsl u
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obnactu 3emiau. Bunbl-
SHAEMUKU U PEIIUKTHI.

OMOpHOJIOTUYECKHE U CPABHUTEIbHO-MOP(OJOTUYECKUE  METObI
U3YYEHUs DBOJIIOLUMH. ['€HETMUECKHE MEXAHU3MBbI JBOJIIOIMHA OHTOrEHE3a U
NOSIBJIEHNST DBOJIOIMOHHBIX HOBLIECTB. [ OMOJIOTMYHBIE W AHAJOTMYHBIC
opranbl. PyauMeHTapHble Oopranbl M aTaBU3Mbl. MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKME W  MaTeMaTUYeCKUe  METOJbl  M3YyYEHHS  SBOJIOLHUU.
['omonoruunsie reHbl. COBpeMEHHbIE METObI MOCTPOCHUS (PUIOre€HETHUYECKUX
JEPEBBEB.

XpOMOCOMHBIE MYTAIIMHU U IBOJIOLHSI TECHOMOB.

OO6mue 3aKOHOMEpPHOCTH (TpaBuja) JBOMOUMH. [lpunyun cmeHwvl

@yHKYuULl. HeobOpatumocTs HBOJIIOIUH. AnantuBHas paauanus.
HepaBHOMEPHOCTH TEMITOB YBOJIIOIUH.
JdemoHcTpanumn
[Toptpetsr: K. M. Bap, A. O. Koanesckuii, @. Mromiep, 3. [ 'ekkenb.
Tabmuuel U CXEMBbI: «DuUIOreHeTUYECKU  psAx  JIOHIaan»,

«Apxeonrtepukcy, «3Bepo3yobie simepb», «Creromedans», «Punnoduts,
«CemeHHBIE TMANOPOTHUKWY», «buoreorpaguueckue 30HBI 3emin», «/peitd
KOHTHHEHTOBY», «Penuktb», «HauanpHble cTaauu 3MOPUOHANBHOTO Pa3BUTHUS
NO3BOHOYHBIX JKMBOTHBIX», «l'OMOJOTrHYHBIE W AaHAJIOTUYHBIE OPTaHbD),
«PynumeHThsl», «ATaBU3MBIY, «XpPOMOCOMHBIE HAOOpHl  dYeloBEKa W
muMnan3e», «[JaBHbIe HampaBlIeHUs 3BOJONHNY, «OO0IIHe 3aKOHOMEPHOCTH
SBOIOLIMM.

O6opynoBaHue: KOJUICKIIMU, TepOapuu, MYJSHKA HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISI)KA TOMOJIOTUYHBIX, AHAJOTUYHBIX, pYAUMEHTAPHBIX OPraHOB
Y aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe KU3HUA HA 3emJie

Hayunble rumote3pl mpoucXokAeHUsi *KU3HU Ha 3emse. AOHOreHes u
naHcnepmusi.  JloHayuHble ~— OPEACTaBICHUS O  3apPOXKICHUM  KU3ZHU
(kpeanmonusM). ['umore3a MOCTOSIHHOTO CaMO3AapOXACHUSA KU3HH U €€
onpoBepxkenne omnbitTamu  D. Pemm, JI. Cnamrannanm, JI. Ilacrtepa.
[TpoucxoxieHre KU3HU U aCTPOOUOIIOTHSI.

OcHOBHbIE  »Tambl  HeOpraHuyeckod  sBomouuu.  [lmaHerapHas
(reosioruyeckasi) 3BOJIONHUA. XHUMHUYECKas SBOIONUSI. AOHUOTCHHBINM CHHTE3
OopraHuyeckux BellecTB W3 Heopranudeckux. OmbiT C. Mumnepa u I'. FOpu.
O6pazoBanue noauMmepoB u3 MoHomepoB. KoanepBatHas rumore3a A. U.
Onapuna, runore3a mnepBuuHoro OynboHa Jk. XonjgeiHa, reHeTuyeckas
runote3a . Mémnepa. Pubo3umbr (T. YUek) u rumoreza «mupa PHK» V.
['unGepra. ®opmupoBanrne MeMOpaH M BOSHUKHOBEHHUE MPOTOKIICTKH.

Uctopuss 3emnm um Metonpl €€ uzydeHus. Vckomaemble OpraHUYECKHE
octatku. ['eoxponosioruss u e€ MeroAsl. OTHOcHUTENbHAsT W aOCOJIIOTHAas
reoxpoHoJiorusi. ['eoxpoHosoruueckas mkana: 30Hbl, 3Pbl, IEPUOIBI, FTTOXH.



HauvanpHble 3Tambl opraHuyeckor 3BOMIOLMU. llosBIeHHEe U 3BOMIOLUA
MEePBBIX KJIETOK. DBOMIONMS MeTa0oau3Ma. BOZHUKHOBEHUE TIEPBBIX IKOCUCTEM.
CoBpeMeHHBbIE MUKPOOHBIE OHOIUIEHKM KakK aHajor TMEpBBIX Ha 3emiie
cooOmectB. CTpoMaTonuThl. [IpoKapuOThl U 3YKapHUOTHI.

[Ipoucxoxnenue AYKapHuoT (cumOuorenes). DBOTIOMOHHOE
MPOUCXOXKAECHUE BUPYCOB. [IpOMCXOXKI€HME MHOTOKJIETOYHBIX OpPraHU3MOB.
Bo3HMKHOBEHHE OCHOBHBIX T'PYII MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcHOBHBIE ATaIbl SBOJIOIUHU BBICIINX pacTeHUudl. OCHOBHBIE apoMOP(O3BbI
pacreHuil. Bpixon pacrenuii Ha cymy. llosBiaeHue cnopoBBIX pacTeHUM U
3aBoeBaHMe uMHU cymu. CemeHHble pacTteHus. [IponMcxoxaeHHe IBETKOBBIX
pacTeHU.

OcCHOBHBIE ATallbl BOJIIOIUU KUBOTHOTO MHpa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. BeHyckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIGHUE COBPEMEHHBIX
tunoB. IlepBeie XOpaoBble KUBOTHbIE. JKuU3HB B BOJAE. BOJIIOLHS
no3BoHOuUHbIX. [Ipoucxoxaenne ampubuit u pentuwiuid. [Ipoucxoxnenue
MJIEKONUTaromuMXx u nrtuill. [lpuHnun kimrodeBoro apomopdosa. OcBoeHue
0ECI03BOHOYHBIMU U TTO3BOHOYHBIMHU KUBOTHBIMHU CYIIIH.

PasButre xu3HM Ha 3emiie MO 3paM U NEPUOJAM: apXeH, MPOTEPO30H,
najeo3oM, Me3030M, KaihHo3oi. OOmas xapakTepucTuka KiIuMara u
reoJIornueckux mpoueccoB. [losiBeHne M paciBeT XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCIOBUS U BIMSHUAE HAa Ta30BbIM COCTaB aTMOC(HEPHI.

MaccoBble BEBIMUPAHUSI — HKOJIOTUYECKHUE KPU3UCHI Tponuioro. [TpuunHbl
U CJEACTBHUS MACCOBBIX BbIMUpaHUU. COBPEMEHHBI HKOJOTMYECKUN KPHU3HUC,
ero ocooennoctu. [IpoGiema coxpaneHus 6nopazHoodpas3ust Ha 3emiie.

CoBpemeHHasi cucTeMa OpraHnueckoro Mupa. [IpuHIUIbI KIaccudukanuu
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamuun

IToptpetsr: @. Pean, JI. Cnamnannanu, JI. ITactep, M. 1. Meunukos, A.
N. Onapun, [Ix. Xongeiin, I'. Mémnep, C. Mumep, I'. IOpu.

Tabmumpe! u cxemsl: «Cxema onbiTa @. Penny», «Cxema onbita JI. IlacTepa
N0 U3YYEHUIO CaMO3apoXIeHus Xu3Hu», «Cxema omnbita C. Mwepa, I
HOpu», «3T1anbl HEOPraHMYECKON HBOIIOLNNY, «['€OXpPOHOIOTHYECKas IIKAIa,
«HauvanpHpie dTambl OpraHuyeckod HBomoIuu», «Cxema oOpa3oBaHUs
yKapuoT myTéM cumOuoreHesa», «Cucrema >XKUBOM Tpupoabl», «CTpoeHue
BUpyca», «ApoMopdo3bl pacteHuit», «PuHHOPUTHY, «OIHOKIETOYHBIC
BOJIOpociny, «MHOrOKJIETOUHbIE BoOAOpoCHnW», «Mxu», «llamopoTHUKWY,
«l'onocemenHble pacTeHUus», «Opranbl IBETKOBBIX pacTeHHi», «Cxema
pPa3BHUTHs JKUBOTHOTO MHpPa», «ApomMopdo3bl KHUBOTHBIX», «lIpocreitmue,
«KumeunonosnoctHeie», «llnockue uepBu», «YUneHuctoHorue», «PbIObI»,
«3emHoBOsIHbIeY», «lIpecmbikaromuecs», «lITumpy, «MIIEKONMUTAIOIINUEY,
«Pa3BUTHE KU3HU B apXEUCKOU 3pe», «Pa3BuTHE XU3HU B IPOTEPO30UCKOU
ape», «Pa3zBuTme KU3HM B TANECO30MCKOM 3pe», «Pa3BuTHE KU3HU B
Me3030HCKOl 3pe», «Pa3BuTHE KU3HU B KaWHO30MCKOU 3pe», «CoBpeMeHHas
CHCTEMA OPraHUYECKOTO0 MUPAY.

O6opynoBanue: Tepbapuy pPACTCHUN PA3IUYHBIX OTACIOB, KOJIICKIIUU
HACEKOMBIX, BJAXHBIC MNpenapaTtbl JKUBOTHBIX, PAaKOBHHBI MOJUIFOCKOB,
KOJUICKIIMH WIJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX XMBOTHBIX, Yydyeja NTUL H
3BE€pEH, KOJUIEKIIMM OKaMEHEJIOCTEH, TOJIE3HBIX MCKOIMAEMBIX, MYJISDKU
OPraHN4YECKUX OCTATKOB OPraHU3MOB.



BupryanbHasa Ja0opatopHast padora «MoaeaupoBaHUE OINBITOB
Mumiepa—tOpu 1o  U3y4eHMI0O A0MOTEHHOIO CHHTE3a  OpPraHUYEeCKUX
COEIMHEHUI B MEPBUYHOU aTMOcheper.

JlabopaTopHas padora «l3yueHrne u onmMcaHue HCKOMAEMBIX OCTATKOB
IPEBHUX OPTraHU3MOB.

IIpakTnueckas padora «/I3ydyenne ocoOEHHOCTEH CTpOEHUs pacTEHUU
Pa3HBIX OTHEIIOBY.

IIpakTnueckas  padora  «M3yueHue  OCOOEHHOCTEH  CTPOEHHS
ITO3BOHOYHBIX JKHBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJI0BeKa — AaHTPOIOIeHe3

Pa3znensl u 3anaun anTponoiaoruu. MeToibl aHTPONOJIOTUH.

CraHOBIIEHHE NIPEICTABICHUIN O MMPOUCXOKICHUH YEIOBEKA. Penurno3neie
B033peHUs. COBPEMEHHBIE HAYYHBIE TEOPHUU.

CxoxncTBo uyenoBeka ¢ IKMBOTHbIMH. (CHCTEMAaTHYECKOE IOJIOKEHHE
yenoBeka. CBUIETENbCTBA CXOACTBA YEJIOBEKA C )KMBOTHBIMHU: CPaBHHUTEIIBHO-
Mopdororuyeckue, AMOPHUOIOTHYECKHE, ¢bu3H0I0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTIMYMs 4YelOBEKa OT JKUBOTHBIX. lIpsAMoxoxkzaeHue u
KOMIUIEKC CBA3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJIOBHOTrO MO3ra U BTOPOU
CUTHAJIbHOUN CUCTEMBI.

JBuwxymue  cuwibl  (dakTopel)  aHTPOINOreHe3a:  OMOJOTUYECKHE,
couuanbhble. COOTHOIIEHHE OMOJOTUYECKHX U COLHMAJIbHBIX (AKTOPOB B

aHTPOIOTeHE3e.
OcHoBHBIE cTaauu aHTponoreHeza. PanHue yenoBekooOpa3Hbie 00€3bIHbI
(MpOKOHCYIIBI) M paHHHE TOHTUABl — OOIIME TPEIKH YeTOBEKOOOPa3HbIX

00e3bsiH U JIIOJIe. ABCTpPaJIONUTEKH — JBYHOTHE Npenku rojed. Yernosek
yMENbIi, MEpPBblE M3TOTOBJIEHUS OpyAHi Tpyna. UenoBek NpAMOXOASIIUN H
NEepBbI BBIXOA Jrofel 3a mpeaensl Adpuku. YemoBek renaenbOeprckuii —
oOlui MpeaoK HeaHAEePTaIbCKOrO YeJIOBEeKa M YeJoBeKa pa3syMHOTro. YenoBek
HEaHJEepPTaIbCKUI KaK BHJ JIFOJIEH XOJIOAHOIrO KinMara. UenoBeK pa3yMHbIH
COBPEMEHHOI'O THUIIA, JACHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHHEHTOB 32
npenenamu Adpuku. [laneoreneTruka u maaeoreHOMUKA.

DBOJIOLKS COBPEMEHHOTO YelloBeKa. EcTecTBeHHBIN 0TOOp B MOMYJSALIMSIX
genoBeka. MyTallMOHHBIN mporiece B noauMopdu3M. [TonmyisiiuoHHbIE BOTHBI,
npeiid reHoB, Murpanus U «3pdEKT OCHOBATEIIS» B MOIMYJISIHUIX COBPEMEHHOTO
YeJI0BeKa.

UYenoseueckue pachl. IloHsatue o pace. bonbmme pachl: €BpomneouaHas
(eBpasmiickasi), aBCTpaJlO-HErpOUJIHAS (PKBAaTOpUAIbHAs), MOHIOJIOUIHAS
(a3uarcko-amepukaHckas). BpeMs v myTu pacceleHusl yeloBeKa IO IUIaHETE.
EnuHcTBO yenoBeuecknx pac. HayuHas HECOCTOSTENBHOCTh  pacu3Ma.
[TprcnocOOIEHHOCTh YeNOBEKa K Pa3HBIM YCIOBHUSIM OKPYXKAIOIIEH CpEIbI.
Bnusianue reorpaduyeckoit cpenbl W apeiia TEHOB Ha MOPQOJIOTHIO H
(U3HOIOTHIO YEITOBEKA.

MexauciIuIinHapHbie  METOIbl B (GU3MYEeCKOr  (OMOIOTHYECKOH)
AQHTPOIIOJOTHHU.  DBOJIOINUMOHHASA  AHTPOMOJOTHS W  MaJCOAHTPOIOJIOTUs
YeJI0BEUECKUX NMOoNysiuid. brocolnanbHble UCCie10BaHUs TPUPOJIBI YETOBEKA.
HccnenoBanne KO3BOMOUUKA OMOJOTUYECKOTO U COLMATIBHOTO B UETIOBEKE.

JdemoHcTpanumn

[Toptpetsr: Y. lapsun, JI. Jlukn, . . Porunckui, M. M. I'epacumos.

Tabmunbl W cxeMbl: «MeToabl aHTPOMOJIOTHU», «[ OJOBHOW MO3T
yesnoBekay, «YenoBekooOpasHbie 00€3bsiHb», «CKelneT 4eIoBeKa U CKeJeT
muMIan3e», «PyIuMeHTsl U aTaBU3MBbI», «J[BUXKYIIME CHIIBI aHTPOIOTEHE3ay,



«IBOJIOIIMOHHOE JIPEBO YEJIOBEKA», «ABCTPAIONUTEK», «UEIOBEK yMEIbIi»,
«Henosek mnpsaMoxonsumuin», «JleHucoBckuii yenmoBek» «Heannepranbipi»,
«KpomanboHuib», «IIpenku yenoBeka», «ITambl 3BOJIOIUMN YeIoBeKay, «Pachl
YEJIOBEKAY.

OGopynoBaHue: MYJSIKHM OKaMEHEIIOCTEHW, MpeaMEeTOB MaTepHalbHON
KyJIbTYphl TPEIKOB YEJIOBEKa, penpoaykuuu (pororpaduu) KapTHH C
MUQOJIOTUIECKUMH U OUOJECHCKUMHU CIOKETaMU TMPOUCXOXKJICHUS 4YeJIOBEKa,
doTorpadun HaxXOJOK HCKOMAEMBIX OCTAaTKOB YEJIOBEKa, CKEJIET YeJIOBEKa,
MOJIeIb Yeperna 4YelIOBeKa M ueperna MIMMIaH3e, MOJEIb KUCTH 4YeJIOBEKa U
KHUCTH IIMMIIaH3€, MOJIEJIM TOpca MPEIKOB YeIOBEeKa.

JlabopaTtopnas pabGora «M3yueHue 0OCOOEHHOCTEH CTpOEHHUs CKeleTa
YEJIOBEKA, CBSI3AHHBIX C MPSIMOXO0XKICHUEM .

IIpakTnueckass padora «l3yueHue IKOJOTHYECKHX  aJanTarui
YEJIOBEKAY.

Tema 6. Jxosiorusi — Hayka 0 B3aMMOOTHOLICHHUSIX OPraHU3MOB M
HAJIOPraHU3MEHHBIX CUCTEM C OKPY KaloIlel cpeaou

3apoxeHre W pas3BuTHe dKojoruu B Tpyaax A. I'ymGonbara, K. O.
Pynwe, H. A. CeBepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznenst u
3a1a4u 3K0JIoTuH. CBS3b DKOJIOTUU C IPYTUMH HAyKaMHU.

Mertoasl skonorun. [loneBbie HaOMIOACHUS. DKCIIEPUMEHTHI B DKOJIOTHU:
IpUPOJHbIE W JlabopatopHble. MoaenupoBaHue B IKOJIOTUUA. MOHUTOPUHT
OKpY’KaroIIel CpeIbl: JIOKATbHBIN, pErHOHATBHBIN U TJI00ATBHBIM.

3HaueHUE DOKOJIOTUYECKMX 3HAHWM 1  4YeJIOBeKa. KOJOTHYECKOe
MHUPOBO33pEHHUE KaK OCHOBA CBSI3€i 4esioBeuecTBa ¢ mpupoaoi. ®opmupoBaHue
AKOJIOTUYECKOMN KyIbTYpbl U 3KOJOTHUECKON I'PaMOTHOCTH HACEIJICHHUS.

JdeMoHCcTpamuun

[Toptpersl: A. I'ym6onbar, K. ®@. Pynse, H. A. Cesepiios, 3. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabnuuel u cxemsl: «Paznensl sxonorun», «Metoasl skonoruny», «Cxema
MOHUTOPHUHIA OKPYXAIOIIEH Cpenb».

JlaboparopHass  paGora  «/3yueHne  METOJOB  DKOJOTHYECKUX
HICCIJICTOBAHUN.

Tema 7. Opranu3mbl U cpeia 00UTAHUS

Okonoruyeckue  (HakTopel U 3aKOHOMEPHOCTH  HMX  JCHCTBHS.
Kiaccudpukarnuys skomoruueckux (GakTopoB: aOHOTHYECKHE, OHOTHYECKHE,
anTponorennsie. O01IMe 3aKOHOMEPHOCTH JACHCTBUS HKOJIOTHYECKUX (PaKTOPOB.
[IpaBuno wmumaumyma (K. Iopenrens, ). Jlubux). ToiepaHTHOCTD.
DOBpUOMOHTHBIC U CTEHOOUOHTHBIE OPTaHU3MBI.

Abuotnueckue Qakropbl. CBeT Kak 3Koysorudeckuit ¢akrop. [leictBue
Pa3HBIX YYACTKOB COJTHEYHOT'O CIIEKTpa HAa OpPraHu3Mbl. DKOJIOTUYECKUE TPYIIIIBI
pacTeHHUl W KMBOTHBIX MO OTHOLIEHHIO K cBeTy. CurHaibHasi pojib CBETA.
doTonepruoan3M.

Temneparypa kak skonormdeckuii (axtop. [leiicTBue Temmeparypbl Ha
opranu3msbl. [loMKunoTepMHBIE U TOMOHOTEPMHBIE OPTaHU3Mbl. JBPUTEPMHbIC
U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak sxomormueckuii (paxtop. IlpucmocobneHus pacteHui K
MoJI/Iep KaHmi0 BOIHOTO Oananca. Kimaccudukamus pacTeHUui 10 OTHOIICHUIO K
Bojie. [IpucnocoOsieHnst >KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHUsT OpraHU3MOB: BOJIHASI, HA3€MHO-BO3/YyIIIHAS, TOUBEHHAs,
IyOMHHAs TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3HKO-XUMUYECKUE



OCOOCHHOCTU cpell OoOuTaHusi OpraHu3MoB. [IpucmocoOsieHHs OpraHu3MOB K
KU3HU B Pa3HBIX Cpeliax.

buonornueckue putmbl. BHemHue W BHyTpeHHUE PUTMBI. CyTOUHBIE U
roJinuHbie puTMbIL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM
YCJIOBUM KU3HMU.

XKuzuennsle ¢Gopmbl opraHuzmoB. [loHsiTue o KuU3HEHHOU (opme.
Kusnennoie QopMbl pACTCHUN: JEpPEBbS, KYCTapHUKHU, KYCTapHUYKH,
MHOTOJICTHUE TpaBbl, OJHOJETHHUE TpaBbl. JKU3HEHHBIE (OPMBI >KHUBOTHBIX:
TUAPOOHOHTBI, T€OOMOHTHI, a’pOOHOHTHL. OCOOEHHOCTH CTpOEHUsT M 00pasa
KU3ZHHU.

buotnyeckue  Qakropsl. Buuabl  OMOTHUECKMX ~ B3aMMOJEHCTBUNA:
KOHKYpPEHIIMS, XHUIHUYEeCTBO, cuMOMo3 u ero d¢opmel. [lapazutusm,
Koomepalus, MyTyajlu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HAXJICOHUUECTRO).
Herpoduueckue B3ammopeicTBus (tonuueckue, dopudeckue, padbpuueckue).
3HaueHUe OMOTHMYECKUX B3aMMOJICUCTBUU MJI CYIIECTBOBAaHUS OPTaHU3MOB B
cpene ooutanus. [IpuHIUTT KOHKYPEHTHOTO UCKITFOUCHUSI.

JdemoHcTpanumn

Tabmumpl 1 cxeMmbl: «Okosorudeckue (akrtopel», «CBETOBOW CHEKTPY,
«IKOJIOTUYECKHUE  TPYIMIbl  KUBOTHBIX TI0O  OTHOIICHUIO K  CBETY»,
«TennokpoBHbIE KUBOTHBIEY, «XO0JIOAHOKPOBHBIE YKUBOTHBICY,
«Du3noI0THUECKUE aJanTaly XUBOTHBIX», «Cpeibl 0OUTaHUSI OPTaHU3MOBY,
«buonornueckue puTMbB», «Ku3HeHHBIE (OPMBI pacTeHui», «Ku3HEeHHbBIE
(bOpMBI KUBOTHBIX», «IKOCHUCTEMA MIUPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTEMA
XBOWHOrO Jeca», «lenn mnutaHus», «XumHudectBoy, «llapasutuzmy»,
«Konkypenuus», «Cumo6mo3», «KoMMeHncanuzm.

OobopynoBanue: repbapun pacTeHU M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIMSHUIO PAa3IUYHBIX JKOJIOTMYECKUX (HAKTOpOB, TepOapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOIOOUBBIC, TEHETIOONBbIE U
TEHEBBIHOCIMBBIE  KOMHATHbIE  pacTeHus, TrepOapum U KOJUIEKIIUU
TETIJIOJIFOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMUMBBIX PACTEHHUM, dydesna NTHUIl U
3Bepel, repOapuu pacTeHHWH, OTHOCAIIUXCSA K TUrpoduTaMm, Kcepoduram,
Me30(huTaM, KOMHATHBIE PACTEHUS JaHHBIX TPYII, KOJUICKIIMU >KUBOTHBIX,
OOUTAIONIMX B Pa3HBIX Cpeliax, repOapui U KOJJIEKIIMA PACTEHHUHN U KUBOTHBIX,
o0JagaroNMX YepTaMy MPUCIIOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUN
KU3HU, TepOapuu U KOJUICKIIMU PACTEHUHN U KUBOTHBIX PA3TUYHBIX KU3HEHHBIX
GbopM, KOJUIEKIIMM >KUBOTHBIX, YYAaCTBYIOIIUX B PA3IUYHBIX OHOTUYECKUX
B3aUMOJICHCTBUSX.

JlabopaTopHasi padora «BbIsiBiIecHHE TPHUCIIOCOOJICHHI OPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BbIsiBiaeHHE TPHUCIIOCOOIICHHI OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBI».

JlaGopaTtopHas pabora «AHaToMHYeCKHME OCOOCHHOCTH pACTCHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ixosi0orust BUA0B U MONMYJISIIIMH

DKOJIOTMYECKHE  XapaKTepucTHUKH  nomyisuuu.  [lomynsiuus — kak
Omostormueckas cucreMma. Poinbs HEOJHOPOTHOCTH cpefibl, (hr3nIecKuX 0apbepoB
U OCOOGHHOCTEH OWojIOorMM BHIOB B (OPMHUPOBAHUU MPOCTPAHCTBEHHOMN
CTPYKTypbl nonyisanuil. OCHOBHbIE MOKAa3aTeNW TMOMYISUUA: YUCIECHHOCTb,
IJIOTHOCTh, BO3pacTHAas M MOJIOBasl CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIHSI.



OKkosloruyeckass  CTpykrypa  nonyisanumua.  OneHka — YMCIEHHOCTH
nonyinAnuu. JlnHamuka Nnomnyinsauuu U e€ peryaanusa. buoTuyeckuii noTeHIual
nonyysiuu.  MogenupoBaHue AMHAMUKM  nomynsuud.  KpuBele  pocrta
YUCJICHHOCTH Tnonyisiuuv. KpuBble BbDKHBaHUS. Perynsuus 4YHCIEHHOCTH
NOMyJSUMA: poJib (DAKTOPOB, 3aBUCAIIMX M HE 3aBUCALIUMX OT IUIOTHOCTH.
DKkoJioruyeckue crpareruu BuAoB (I- u K-ctparerun).

[Tonsitue 06 3komornueckor Humie Buaa. Mecroobutanue. MHoromepHas
Mozenb dKojnornyeckor Humu Jx .M. XatynHcona. PazMmepsl 5KOIOrM4ecKoOu
Huu. [loTeHnnanbpHas U peanu3oBaHHAS HULIN.

Bun xak cucrema nomynsumii. Apeansl BUAOB. BUAbl U MX KU3HEHHBIE
CTpaTErnH. JKOJOTHUYECKNE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TOBEJACHUS M MUIpalMil >KUBOTHBIX. buosormyeckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

IToptper: Ix. 1. XaTunHCOH.

Tabmuupl W cXxeMbl: «DKOJOTMUECKHE XapaKTEePUCTUKU TOMYJISILIHI,
«IIpocTpaHcTBEHHAss CTpyKTypa nonyisiuun», «Bo3pacTHele mnHpaMuabl
nonymanuny», «CKOPOCTh 3aCEleHHs] MOBEPXHOCTH 3EMJIM  Pa3IMYHBIMU
opranuzMamMmn», «Mogenb skosornueckort HumM k. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUIEKIIMH JKUBOTHBIX.

JlabopaTtopHass paGora «lIpucnocoOneHusi CeMsSH pacTeHHH K
PacCeNCHUIO».

Tema 9. Jkos0orusi coo01ECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buornieHo3 u ero crtpykrypa. Csizu Mexmy
OopraHu3MaMu B OUOIIEHO3E.

OkocucreMa Kak oTkpbiTas cuctema (A. JIx. Tencnu). @yHKIIMOHAIBHbBIE
OJIOKM OpraHU3MOB B SKOCHCTEME: MPOMYUEHTHI, KOHCYMEHTBI, PEAYLEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOuoTuueckue OIOKH
skocucteM. [louBbl M wibl B 3KOcucTeMax. KpyroBOopoT BEIIECTB M IOTOK
SHEPI'UM B SKOCHUCTEME.

OcHOBHbIE  TOKa3aTenu JKocucTeMbl. buomacca W IPOIYKIMS.
DKOJOTUYECKUE MUPAMUIBI YUCEN, OMOMACCHI U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @iykmyayuu.
HampaBieHHble 3aKOHOMEpPHBIE CMEHBI COO0IIECTB — cyKieccuu. [lepBudnbie u
BTOPUYHBIE CYKIIECCMM M HMX MPUYUHBI. AHTPOIOTE€HHBIE BO3JICHCTBUA Ha
cykneccuu. KimmakcHoe coobmiectBo. buopasnHoobpasme u  monHOTa
KpPYroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[Ipuponnble 3KOCUCTEMBI. JKOcUcmeMbl 03Ep U peK. IKOCUCmeMbl Mopeli
U oKkeanog. Ikocucmemvl myHOp, J1eco8, Cmenel, nyCmbolHb.

AHTpPOIIOreHHBIE 3KOCHCTEMBI. ArposkocucreMa. ArpoueHo3. Paznmuuuns
MEXKY aHTPOIIOT€HHBIMU U MPUPOIHBIMU SIKOCUCTEMAMMU.

VYpboskocuctembl. OCHOBHbIE KOMIOHEHTHI ypOoskocucteMm. ['opoackas
¢nopa u ¢Payna. Cunantponuzauus ropojackoil ¢aynsl. buonmormueckoe u
X034iCTBEHHOE 3HAUEHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH dbopmupoBaHus OCHOBHBIX B3aMMOJICCTBUI
OpPraHM3MOB B JKocucTeMax. Porv kackaonoeo s¢gexkma u  6udos-
s0upuxamopos (kuouesvix 6u008) 8 hynkyuonuposanuu sxocucmem. Ilepenoc
DHEPIMM W BEIIECTB MEXKIY CMEKHBIMM DKOCHCTEMaMHU. Y CTOMYUBOCTH
OpPraHu3MOB, TMOMNYJAIMA W O3KOCUCTEM B YCIOBHUSX €CTECTBEHHBIX H
AHTPOINIOT€HHBIX BO3EHCTBUMN.



Mexanusmvl  6030euicmeus  3a2pA3HEHUNl  pPASHLIX — MUN08  Ha
CYOOp2aHUBSMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM
VPOBHAX,  OCHOBblL  IKOJIO2UHECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20
6030eticmausi. MeTonoI0oTusl MOHUTOPUHIA €CTECTBEHHBIX M aHTPOIMOT€HHBIX
KOCHUCTEM.

JdemoHcTpanumn

[Toptper: A. JIx. Tencnn.

Tabmuupt u  cxembl: «CTpykTypa  OHOLIEHO3a»,  «IDKOocucTeMa
TUPOKOJIUCTBEHHOTO necay, «IKocucTema XBOWHOTO Jecay,
«DyHKIIMOHATILHBIE TPYIIBI OpPraHu3MOB B 3Kocucreme», «Kpyrosopor
BEIIECTB B JKocuctemey, «llemn mnurtanus (macTOuIHAs, JACTPUTHAS)Y,
«IKoJOoTHYeCcKas MUpaMHuaa YUCe», «IKOJIOTHIecKas mupamMujia 0uomMacch»,
«JKoyoruueckas nupamuna sHeprun», «OOpazoBanue Oomotay, «llepBuyHas
cykueccusi», «BoccraHoBieHue Jseca mocie moxapa», «IKOCUCTeMa 03epay,
«ArponieHo3», «KpyroBopoTr BelIeCTB MU TOTOK DJHEPrUU B arpoleHO3e»,
«IIpumepsl ypOOIKOCUCTEMY.

O6GopynoBaHue: repbapul pacTeHHWH, KOJUICKIIMM HACEKOMBIX, uydesa
NTUIl U 3Bepel, repoapuul KyJIbTYPHBIX U JTUKOPACTYIIUX PACTCHUMN, aKBaApUyM
KaK MOJIEJIb DKOCUCTEMBI.

IIpakTuyeckas padora «3yuenue u onvcanue ypo0o3KOCUCTEMBI».

JlabopaTopHasi pa6ora «/3ydeHue pazHooOpa3us MEJIKUX IMMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX.

IKCKypcusi «IKCKypcHsi B THUIWYHBIA OuoreoneHo3 (B 1yOpasy,
Oepe3HsK, eTbHUK, HA CYXOI0JIbHBIN UM TOMMEHHBIN JYT, 03€PO, OOJIOTO)H.

IKCKYypeHsl «DKCKYpCHUSl B arpodKOCHUCTEMY (Ha TOJie WJIM B TEIUTMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — rinodajabHasi IKOCHCTEMA

buocdepa — oOuieruianerapHas 00ojiouka 3eMJid, II€ CYIIECTBYET WIIU
CylllecTBOBaja >Xu3Hb. Pa3BuTue mnpencraBieHuit o Ouochepe B Tpymax O.
3tocca. Yuenue B. U. Bepnaackoro o ouochepe. Obnactu Ouochepsr u eé
cocTaB. JKuBoe BemiecTBo 6nocdepsl v ero (PyHKITUH.

3aKkoHOMEpHOCTH cyiiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouocdeps
KaKk TJI00albHOM JKOocHcTeMbl. JlMHAMHUUYecKoe paBHOBecHMe B Ouocdepe.
KpyroBopoTsl BemecTB ¥ OHMOr€OXMMHUYECKHME IUKIbI (yriepoja, asoTa).
PurmudHOCTH siBNIEHUM B Onocdepe.

3onansHOCTh Ouochepsnl. [lonstue o Omome. OCHOBHBIE OMOMBI CYIIIHU:
TYHApPA, XBOWHBIE JIeCa, CMEIIAHHbIE M LIUPOKOJUCTBEHHBIE JI€Ca, CTEMH,
CaBaHHbI, MYCTbIHU, TPOIIMUECKHUE JIECa, BBICOKOTOpbs. KimMar, pacTuTenbHbIN
Y ’KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa W (QYHKIUS SKHBBIX CHCTEM, OIIEHKA WX PECYpPCHOTO
MOTEHIMAaNa U OMoCcPepHBIX PYHKITUH.

JdemoHcTpanumn

[Toptpetsi: B. . Bepnaackuii, 3. 31occ.

Tabmuter u cxemsr: «I'eocdepsl 3emmn», «KpyroBopot a3ora B mpupoae»,
«Kpyrosopot yriepona B mnpupone», «KpyroBopoT KHUCIOpOJa B HPUPOAE»,
«KpyroBopoT Boabl B mpupoje», «OCHOBHBIE OMOMBI cymny, «KnmnMmatnaeckue
nosica 3emany, «Tynapar, «Tatiray, «CMmemaHHbBINA JIECH,
«I1InpOKOJIMCTBEHHBIN JIECH, «Crenby, «CaBaHHay, «IlycTbIHSY,
«Tponmueckuit necy.

OOGopynoBanue: repOapuM pacTeHUM pa3HBIX OHMOMOB, KOJIJICKIIUU
KUBOTHBIX.



Tema 11. YestoBek u oKpy:kawInas cpeaa

DKOJIOTMYECKHE KPU3UCHI M UX NpUYMHBL. Bo3nelicTBue yenoBeka Ha
ouocdepy. 3arpsizHeHUE BO3AYIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3sHEHUE
BoAHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienne mnoussl. OxpaHa
MMOYBEHHBIX pecypcoB. 3MeHeHue kiumara.

AHTpPONIOTEHHOE BO3JCHCTBUE HA PACTUTENBHBIM M JKUBOTHBIA MHP.
OxpaHa pacTUTENHHOTO W >KUBOTHOTO MHUpa. OCHOBHBIE MPHUHIIUIBI OXPaHbI
npuponbl. Kpacueie kHuru. Oco0o oxpaHsieMble MNPUPOAHBIE TEPPUTOPUU
(OOIIT). boranuueckue casibl ¥ 300JI0THYECKUE TAPKHU.

OcCHOBHBIE MPUHIUIBI YCTOWYUBOTO PA3BUTHUS YETOBEYECTBA U MPUPOJIBIL.
PanvonansHO€  MPUPOAOINONB30BAHWE UM COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpazust 3emuin. OOIIME 3aKOHOMEPHOCTH TI00AIBHBIX IKOJIOTUYECKUX
Kpu3nucoB. (OCOOEHHOCTH COBPEMEHHOTO Kpu3Uca U €ro  BEpOsTHbIC
HOCJIEJICTBUS.

Pa3Butrie METOMOB MOHUTOPUHIa Pa3BUTHUSA OINACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemuvle uccied008anus nepexooa K pecypcocbepezaroweri u
KOHKYDeHmMOCnocoonou  suepeemure.  buonoeuueckoe  pasmoobpaszue  u
ouopecypcol. Hayuonanouvie ungopmayuonusvie cucmemvl, obecneyusaroujue
docmyn K uHgopmayuu no COCMOSHUIO OMOENIbHbIX BU008 U IKOCUCEM.
OcHosbl  3KOpeaburumayuu  dKkocucmem U cnocobod  6opbbbl ¢
buonospesicoeHuamu. PexoncmpyKkyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdemoHcTpanumn

Tabmuupr w  cxembl: «3arpsi3HeHHe  aTMocdepbl», «3arps3HeHue
ruapocdepsl», «3arpsizHeHne MouBbDy, «l[lapHukoBbIl 3(dexT», «Ocobo
OXpaHsAeMble IPUPOAHBIE TEPPUTOPUN», «MOJEIN yIPaBIIEMOIO MUPAY.
O6opynoBanue: gororpadun OXpaHseMbIX pPacTeHUl M >KMBOTHBIX KpacHoii
KHUTH Poccuiickon denepannu, Kpacnoit KHUTH peruoHa.



IHJIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOydJaromuMHCsl TPOrpaMM CpeIHEero oOmiero oOpa3oBaHUs: JIMYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType JMYHOCTHBIX pPE3YyJIbTaTOB OCBOCHHS MPOTrpaMMBbl 10
OMOJIOTMU BBIICJICHBI CIEIYIONIME COCTABIISIIONINE: OCO3HAHUE O0YYaIOIUMUCS
POCCUNCKOM TPa)KJaHCKOM HUIAECHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHUIO,
CaMOCTOSITEJILHOCTH M CaMOOIIPEACNICHUIO, Haluyue mMomueayuyu K OOYy4YEeHHUIO
OMOJIOTHH, YeleHanpaesieHHoe paszeumue BHYTPEHHUX YOSKICHUN TUYHOCTH Ha
OCHOBE KIJIFOYEBBIX IIEHHOCTEM W HCTOPUYECKUX TPAIUIMN  pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  O0YYaIOIIUXCS
PYKOBOJICTBOBATbCSI B CBOEM  JACATENBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
yCTaHOBKaMH, MPUCYIIUMH CUCTEME OWOJIOTHYECKOTO 00pa3oBaHUA, Haluyue
npasoCco3HaHusi KOJOTUYECKON KYIbTYpPbl, CHOCOOHOCMU Cmasums 1EId WU
CTPOUTH KMU3HECHHBIC IIJIAHBI.

JIM4HOCTHBIC  pe3yJNbTaThl OCBOEHUS MPOTPaMMbl TIO  OHOJIOTHH
JOCTUTAIOTCS B E€IWHCTBE YYEOHOW M BOCIIUTATEIBbHOW JICSITCIHBHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMU  POCCHUHUCKUMHU  COIMOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JIYXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMU, TIPUHSITHIMH B
oOlIecTBe MpaBUJaMd M HOPMaMM TOBEACHHUS U CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHMS, CAMOBOCIIUTAHHMS M CaMOpPAa3BUTHS, DPAa3BUTHS BHYTPEHHEH
NO3WLIMK JIMYHOCTH, NMAaTPUOTHU3MAa M YBAXKEHUS K 3aKOHY M IIPaBOIOPSIKY,
YeJIOBEKY TpyJa U CTapuIeMy MOKOJEHHUIO, B3aUMHOTO YBa)KEHHS, OEpEKHOIO
OTHOILIEHUSI K KYJIbTYPHOMY HACJIEIHI0 U TPAJULMAM MHOTOHAMOHAJIBHOIO
Hapoja Poccutickor denepanuu, Npupoae U OKPYK arOIIEH cpelie.

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHUSI Y4eOHOro mnpeameTra «buomorus»
JTIOJKHBI OTpakaTh TOTOBHOCTbD 5 CIIOCOOHOCTH oOyyJaromuxcs
PYKOBOJCTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEH IMO3UIMEH JUYHOCTH,
CHUCTEMOW IICHHOCTHBIX OPHEHTAIIMM, MO3UTUBHBIX BHYTPECHHUX YOEKICHUMH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM I[EHHOCTSIM POCCHUHCKOTO OOIIEeCTBa,
paclIMpeHue >KU3HEHHOrO ONbITA W OMNbITAa JIEITEJIBHOCTH B MpOLEcce
peanu3aly OCHOBHBIX HAIPABICHHUII BOCHIUTATEIBHON NESTEIBHOCTH, B TOM
YHUCJI€ B YaCTH:

1) rpakaIaHCKOT0 BOCIUTAHNS:

chOpPMHUPOBAHHOCTh  TPAXKAAHCKOM  TO3UIMK  OOydYaromierocs  Kak
AKTHUBHOTO U OTBETCTBEHHOI'O YJI€HA POCCUICKOrO OOLIECTRA;

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX TMpaB W OOS3aHHOCTEH, YBa)KEHUE
3aKOHA U MPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM JEATEIbHOCTH NPHU CO3JaHUU
y4eOHBIX MMPOCKTOB, PEIICHUH YICOHBIX M MIO3HABATEIIHHBIX 33144, BHIMOTHCHUH
OMOJIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMPENENsATh COOCTBEHHYIO TIO3HUIIMIO IO OTHOIICHHUIO K
SIBIICHUSIM COBPEMEHHOM JKM3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATh B CBOMX JEHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aUMOJICUCTBUS JIIOJIEH C pa3HBIMU YOXKICHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU
U COLMAJIbHBIM MOJIOKEHHUEM;



FOTOBHOCTh K COTPYAHHUYECTBY B MPOILIECCE COBMECTHOTO BBIMOJIHEHUSA
y4eOHbIX, MO3HABAaTEJIbHBIX W MCCIEI0BATEIbCKUX 3a7a4, YBaXUTEJIBHOIO
OTHOIIEHHUSI K MHEHHUIO OIMOHEHTOB NPHU OOCYXIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TFOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOU EATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOopMUPOBAHHOCTH POCCUUCKOU TpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTH3Ma, YBAXKEHUSI K CBOEMY HApOJy, UyBCTBAa OTBETCTBEHHOCTH IEpE]
Ponunoii, roproctu 3a CBOM Kpad, CBOXO PoauHy, CBOM SI3BIK U KYJIBTYpY,
IIPOIIJIOE ¥ HACTOSLIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccun;

IIECHHOCTHOE OTHOIIEHUWE K TMPUPOJHOMY HACICAUI0 M MaMATHUKaM
OpUPOJbI, JOCTUXKEHHUSIM Poccum B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHUSX,
Tpyne;

CIIOCOOHOCTh OLIEHMBATHh BKJIAJ POCCUUCKMX YUEHBIX B CTAHOBJEHUE U
pa3BuTHE OHWOJOTHM, TTOHUMAHUS 3HAYCHUST OMOJOTUM B TO3HAHWU 3aKOHOB
OPUPOJIbI, B KU3HU YeJIOBEKa U COBPEMEHHOT'0 00IIECTBA;

uzeitHas yOoexxI€HHOCTh, TOTOBHOCTh K CIIYXKEHHUIO M 3amuTe OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

OCO3HAHHUE TyXOBHBIX LIEHHOCTEW POCCUIUCKOTO HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUUYECKOTO MMOBEICHUS;

CIOCOOHOCTh OIICHMBATh CUTYAI[MI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMUTENSIM, CO3JAHUI0 CEMBHU Ha
OCHOBE OCO3HAHHOTO NMPUHATHUS LIECHHOCTEN CEMENHOMN KU3HU B COOTBETCTBUU C
TpaauusiMHu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

SCTETHYECKOE OTHOLICHHE K MHPY, BKJIIOYasl ICTCTHKY ObITa, HAYYHOTO H
TEXHIYCCKOT0 TBOPYECTBA, CIIOPTA, TPY/Q, OOLICCTBEHHBIX OTHOLICHHIL,

NOHUMAHHUE HMOIMOHAIBHOTO BO3ACHCTBHUS KUBOW TMPUPOABI H €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPA)KEHUIO B Pa3HBIX BHAAaX HCKYCCTBA, CTPEMIICHUE
IPOSIBISATH KAU€CTBA TBOPUYECKON JIUYHOCTH;

5) ¢puzuveckoro BocnuTaHusi, GOpMHUPOBAHUS KYJIbTYPbI 310POBbS U
3MOIHMOHAJIBHOIO 0JIArONOJIyYHs:

NOHMMAaHWEe W peanu3anus 370pOBOTO U Oe3omacHoro obpasa >KH3HU
(3mopoBoe  mHTaHWE, COOJIOJACHUE THUTHCHUYECKUX TIPaBUI U HOPM,
cOQIaHCUPOBAHHBIM PEXHUM 3aHATHH W OTAbIXa, peryisipHas ¢uznueckas
aKTUBHOCTh), O€pEKHOIr0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOILICHHS K
cOOCTBEHHOMY (PM3MUECKOMY U TICUXHYECKOMY 3/I0POBBIO;

NOHUMAHHUE LEHHOCTH TMpaBWJ WHIUMBUAYAJbHOTO U KOJUIEKTUBHOTO
0e30macHOr0 TOBEACHUS B CUTYaIMSAX, YIPOXKAIOMUX 3J0POBBI0 WM KU3HU
JIIO/EH;

OCO3HAHHWE  TMOCJHEACTBUA W HENPUATUS  BPEIHBIX  MPUBBIUEK
(ynotpebieHust aakoroiis, HAPKOTUKOB, KypeHUsI);

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/ly, OCO3HAHUE IIECHHOCTH MacTE€pPCTBa, TPY10It00HUE;

TOTOBHOCTh K AKTMBHOM JAEATEIIBHOCTU TEXHOJIOTHMYECKOW W COLMAIbHOU
HaINpaBJIECHHOCTH, CIIOCOOHOCTD MHULIMUPOBATH, IJIAHUPOBATh u
CaMOCTOSITEJILHO BBIMIOJIHATH TAKYIO JAEATEIbHOCTD;



UHTEpPEC K pa3auuHbIM cdepaMm npodhecCHuoOHAIbHON JesATEIbHOCTH,
YMEHHUE COBEPILIATh OCO3HAHHBIN BHIOOp Oyaylieil npodeccuu U pean30BbIBaTh
COOCTBEHHBIE )KU3HEHHBIE TUIaHBbI;

FOTOBHOCTh W CIOCOOHOCTh K OOpa30BaHUIO U CamMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEU )KU3HU,

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

AKOJIOTHYECKHU II€IeCO00pa3HOe OTHOUIEHUE K MPHUPOAE KaK HMCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUS;

NOBBILIEHUE YPOBHS 3KOJIOTMUECKOW KYJBTYpbl: NPUOOPETEHHUE OIbITa
IUIAHUPOBAHUS TOCTYIKOB W OLICHKM KX BO3MOXXHBIX TOCIHEIACTBUN IS
OKPYKAIOIIEN CPEBI;

OCO3HaHME II100aJBHOr0 XapakTepa dKOJIOTMYEeCKUX MpoOjeM U MyTeH ux
pelIeHHUS;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPHOOpETaeMble MPU H3YyYEHUU OUOJIOTUU
3HAHMSIT U YMEHHS TpPU PEHICHUH MpOoOJieM, CBSA3aHHBIX C PALMOHATBHBIM
OPUPOIOIOJIb30BaHUEM  (COONIOICHHE TpaBUJI TOBEJIEHUS B  NIPHUPOJE,
HAIPABJICHHBIX Ha COXPAHEHHE PABHOBECHUS B JKOCHUCTEMAaX, OXPaHy BHJIOB,
IKOCHUCTEM, OrOChEpHI);

AKTUBHOE HEMpHUSITHE JCUCTBUM, MNPUHOCSALIUX BpEJ OKpYXKarolen
OPUPOJHOMN Cpejie, yMEHUE MPOTHO3UPOBATh HEOJIAroNpUATHBIE SKOJIOTUYECKUE
MOCJICICTBUS IPEANTPUHUMAEMBIX JEUCTBUHN U TIPEIOTBPAIIATh UX;

HaJIM4YME Pa3BUTOTO  HKOJOTMYECKOTO  MBIIUICHHS, HIKOJIOTHYECKOM
KyJbTYphl, OMNBITA JESITEILHOCTH AKOJIOTHYECKON HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHOM, KOMMYHUKATUBHON U COIIMAILHOMN
NpaKTUKE, TOTOBHOCTHM K YYacTHI0O B TPAKTUYECKOW  JEeATEIbHOCTU
HKOJIOTMYECKOM HANpaBIE€HHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPAKTUKHU, OCHOBAHHOTO Ha JUAJIOTe
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHWIO CBOETO MECTa B MOJHUKYJIbTYPHOM
MUDE;

COBEPIIIEHCTBOBAHUE SI3bIKOBOM M UMTATEIBCKON KYJIbTYpPhI KaK CpeCTBa
B3aMMOJICHCTBUS MEXTY JIFOJIbMH U TIO3HAHUS MUPA;

NOHMMaHWe crnenuPuKr OUOJIOTMM KaK HayKHd, OCO3HaHHUS €€ poyid B
(dbopMHUpPOBaHUHU PAMOHATIHLHOTO HAYYHOTO MBIIUICHUS, CO3IaHUU LIETOCTHOTO
Ipe/iCTaBlIeHUsT 00 OKPY>KArOIIeM MHUPE KaK O €IMHCTBE IMPUPOJIbI, YETIOBEKA U
o0miecTBa, B MO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pPELICHUH MpodiieM
COXPAaHEHUS IPUPOJTHOIO PAaBHOBECHS;

yO0exKIEHHOCTh B 3HAUMMOCTH OMOJIOTMH JJIi COBPEMEHHOMN LUBUIM3AIUH:
o0ecriedyeHus: HOBOTO YPOBHSI Pa3BUTH MEAMIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pelaTh pecypcHble MpoOJIeMbl pa3BUTHSA
YeJI0BeUeCTBa, MOMCKa MyTel BBIXOJa U3 II00aNIbHBIX 3KOJOTHUYECKUX MpodIeM
u obecrieyeHHss Tepexofa K YCTOWYMBOMY pPa3BUTHUIO, paIlOHAIBHOMY
MCITIOJIb30BAHUIO TIPUPOJTHBIX PECYPCOB M (OPMHUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HHU;

3aMHTEPECOBAHHOCTh B IMOJIYYEHHH OMOJIOTUYECKUX 3HAHUW B LEIAX
MOBBIIIEHUSI O0OIIEeH KyIbTYphl, €CTECTBEHHO-HAy4YHON TIpPaMOTHOCTH, KakK
COCTaBHOW  4YacTW  (DYHKIIMOHATBHONW  T'PAMOTHOCTH  OOYYaroIIMXCA,
dbopMUpyeMoi Ipu U3y4YeHUH OHOJIOTHH;

NIOHUMAaHUE  CYUIHOCTHM  METOAOB  IIO3HAHWS, MCHOJb3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MCIOJb30BATh MOJIy4YaeMble 3HAHUS IS



aHanu3a U OOBSCHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUPA U MPOUCXOALUIUX B HEM
M3MEHEHUI, YMEHHUE J1eJaTh 0OOCHOBAHHBIE 3AKJIIOUYEHHSI Ha OCHOBE HAyYHBIX
(paKTOB M UMEIOLUXCS JAHHBIX C LIEJIbIO MOTYYEHHUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
perieHus NpooJieM B peabHbIX KU3HEHHbBIX CUTYalUsX;

OCO3HAaHHE LIEHHOCTH HAaY4YHOW JESATEIbHOCTH, TOTOBHOCTHh OCYLIECTBIATh
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO NEITENBHOCTh HUHANBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh M  CHOCOOHOCTh K HENPEPHIBHOMY OO0pa3oBaHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJIYYEHHIO HOBBIX 3HAHUH MO OMOJIOTMH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble  pe3yibTaTbl  OCBOEHUS  y4eOHOro  mpeameTa
«buonorus» BKIIOYAIOT: 3HAYUMBIC IS (OPMHUPOBAHUS MHPOBO33PEHUS
oOydJaromuxcs  MEXKIUCIHUIUTMHAPHBIE  (MEXMPEIMETHBIE)  OOIICHAay4YHBIC
MOHATHUS, OTPAXKAIOIIUE IIEJIOCTHOCTh HAYYHOM KApTUHBI MUpa U CIEHUPUKY
METOJOB TIO3HAHMS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIeCTBO,
SHEPrus, SIBJICHUE, MPOIECC, CUCTEMa, HAy4YHBbIM (akT, MPHUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeAOBaHHE, HAONIOJEHUE, H3MEpPEHHUE,
IKCIIEPUMEHT | Jpyrue); YHUBEPCAJIbHbBIE y4eOHbBIC NEeNUCTBUS
(mo3HaBaTeNbHbIE, KOMMYHHMKATUBHBIC, PETYISTUBHBIC), 0O0ECIEeUNBAIONINE
¢dopmupoBanue (yHKIIMOHAIBHON T'PAaMOTHOCTU U COIMAIBHOM KOMIETEHIIUU
oOy4Jaromuxcs; CHOCOOHOCTh OOYYaIOIIMXCS  HCIOJNb30BAaTh  OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUSA W  YHUBEPCAJIbHbBIC
yueOHbI€ IEUCTBUS B MO3HABATEIHHOM U COIUANBHON MPAKTUKE.

B pesynbrare wu3ydeHus OHWOJIOTMM Ha YPOBHE CpEIHEro oOIIero
oOpa3zoBaHus y oOy4aromerocss OyayT cQopMUpOBaHBI IO3HABATEIbHBIE
YHUBEpPCAJIbHbIE Yy4eOHbIe JACHCTBUS, KOMMYHHMKATHUBHBIE YHUBEpCAIbHBIC
yueOHBbIC JIEUCTBHS, PETYJIATHBHBICE YHHUBEpCadbHbIE Yy4ueOHbIC IEHWCTBHS,
COBMECTHAS AEATEIbHOCTb.

MeranpenMeTHble PE3yIbTaThl OCBOCHHUS MPOTPAMMBI CPEIHEr0o OOIIero
00pa30BaHus JOJKHBI OTPAXKaTh:

OBiaseHne  yHUBEPCAJIBHBIMH  Y4eOHbIMH  IO3HABAaTeJIbHBIMH
AEeUCTBUAMM:

1) 6a30Bble JOTrHYECKHE TeHCTBHI:

CaMOCTOATENHHO  (opMynUpOBaTh U  aKTyaIU3UPOBATH  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BATh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOI'O MBIIUICHUS
(amanmu3a, cuHTE3a, CpaBHEHHWs, KiaccUUKAIMK, 0OOOIIEHUS), PACKPHIBATH
CMBICIT OMOJIOTMYECKMX TOHATHH (BBIACIATh HMX XapaKTepHbIE MPHU3HAKH,
YCTaHABIIUBATh CBSI3U C IPYTUMU NOHATUAMMU);

ONpEeNeNaATh LeNu ACATEIbHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JOCTH>KEHUSI, COOTHOCUTH pE3yJIbTaThl JEATEIHOCTH C IOCTaBICHHBIMU
LETSIMU;

UCTIOJIb30BaTh OWMOJOTHYECKHWE TOHATHS Ui OOBSCHEHUS (HaKTOB U
SIBJIEHUM )KUBOW MPHUPOJIBL;

CTPOUTH JIOTUYECKHUE paCCYyX IeHUA (MHIYKTHBHBIE, JEAYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUUS B paccMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIMPOBATH BHIBOJIBI U 3aKIIOUCHUS;



MPUMEHSATh  CXEMHO-MOJICTIBHBIC  CPEACTBA I MPEACTABIICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHUECKHX OOBEKTaX,
a TakKe TMPOTHBOPEYMH pPAa3HOTO POJA, BBIABICHHBIX B  Pa3IMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIAH PEIICHUS MPOOJIEMBbI ¢ YUETOM aHalM3a UMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTepHUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICATCIIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
PE3YJIBTATOB IEJISIM, OIICHUBATH PUCKH TOCJICICTBUN JEATEIHPHOCTH;

KOOPJIUHUPOBATh W  BBIOJHATH pPabOTy B YCIOBHSAX PEAIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE TIPHU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIET0BATENbCKHE IeHCTBHS:

BJIQJCTh  HABBIKAMH  y4eOHO-MCCIICIOBATEILCKOH M TPOCKTHOU
NCSATENBbHOCTH, HABBIKAMH  pa3pelicHuss Npo0JieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITCIILHOMY IOUCKY METOJOB PEIICHUS MPAKTHYCCKUX
3aJ1a4, IPUMCHCHHIO Pa3IMYHBIX METO/I0B ITO3HAHMS;

UCIIOJIb30BaTh PA3JIMYHBIC BHJIbI JCATCIBHOCTH IO TMOJYYCHHIO HOBOTO
3HAHMS, €r0 HMHTEPIPETAIMK, NPEOOPa30BaHUI0 M NPHUMCHCHUIO B yYeOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPH CO3JIaHUH YYCOHBIX M COITUATBHBIX IIPOCKTOB;

dbopMHupOBaT,  HAay4YHBIA  THII ~ MBIOUICHUS,  BIAJACTh  HAYYHOU
TEPMHUHOJIOTUEH, KITFOUEBBIMU MTOHATHAMHU U METO/IaMH;

CTaBUTh W (OpMYyIHpPOBaTH COOCTBEHHBIC 3aJla4yd B 00pa30BaTEIbHOMN
JCSATEITBHOCTH U )KM3HCHHBIX CUTYaIUsX;

BBISIBJISITh MPUUYMHHO-CIEACTBEHHBIE CBA3W M aKTyalIM3UpOBATH 3ajayy,
BBIIBUTATh TUIOTE3y €€ pelieHusi, HaXOAUTh apryMEHTHl JJIs J0Ka3aTeIbCTBa
CBOMX YTBEP)KJICHU, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TOJYyYEHHbIE B XOJ€ pEIICHUs 3aJaddl pe3yibTaThl,
KPUTHUYECKH OIEHUBATh HMX JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MEHEHUE B
HOBBIX yCIIOBUSX;

J1aBaTh OIICHKY HOBBIM CHUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH IEJICHANPABICHHBII MOUCK MEPeHOca CPEJCTB U CIIOCOO0B
JIEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh MIEPEHOCUTDH 3HAHUS B MO3HABATEIBHYIO M MPAKTUUYECKYIO 00JacTH
KU3ZHEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;

BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHMHAIBHBIE TIOJIXO0/IbI U PEIICHNUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONIME aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX uWHGMOpMauu (TeKcTe
y4e0HOTO TOCOOMS, HAYYHO-TIOMYJSPHOW  JUTEparype, OMOJOTUYECKUX
CJIOBapsiX M CIPABOYHUKAX, KOMIBIOTEPHBIX Oa3ax maHHBIX, B WHTepHETE),
aHAIN3MUPOBATh WH(OPMALMIO PA3IUYHBIX BHIOB M (OPM INPEACTABICHMS,
KPUTHUYECKU OIICHUBATH €€ JOCTOBEPHOCTh M HEPOTHBOPEUYUBOCTH;

dbopMyIHpOBaThH 3aMPOCHl M MPUMEHSITh PA3JIUYHBIE METO/IBI ITPU TIOUCKE U
orbope Owonornyeckor wWHGOpPMANMKM, HEOOXOAUMOW IS BBIIIOJHCHUS
y4eOHBIX 33J1a4;

pHOOPETATh OMBIT MCIOIB30BaHMS WH(DPOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJOTHUW, COBEPIICHCTBOBATh KYJIbTYPy aAKTHBHOTO  HCIIOIH30BAHUS
Pa3TUYHBIX TIOUCKOBBIX CUCTEM;



CaMOCTOSATEJIbHO  BBIOMpAaTh ONTUMAJIbHYI0 (OpMY MpPEICTaBICHUS
Oouonornyeckoil uHpopmanuu (cXeMbl, TIpaduKu, AUarpaMMbl, TaOJIULbI,
PUCYHKH U IpYTOE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KayeCTBE CpeACTBa HIpH padbore ¢
Oouonornyeckoil uHpoOpMalMe: NPUMEHSATh XUMHUYECKHE, (QU3NYECKUEe U
MaTeMaTU4YeCcKrue 3HaKu U CUMBOJBI, (hOpMYyJibl, a0OpeBHATYPYy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M NPeoOpa3oBBIBaTh  3HAKOBO-CHUMBOJMYECKUE  CPEACTBA
HAarJIAIHOCTH;

BJaJ€Th  HABbIKAMM  paclo3HaBaHWs M  3alIMThl  HH(POpPMALUH,
MH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBiageHne yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMH J1€iCTBUSIMH

1) o6meHue:

OCYIIECTBJISITh KOMMYHHMKallMMd BO BceX cdepax KHU3HU, AaKTUBHO
y4acTBOBATh B JHUAJOre WJIM JUCKYCCHUHU IO CYIIECTBY OOCYKIAaeMOUN TeMbl
(yMeHHe 3aaBaThb BOINPOCHI, BBICKA3bIBaTh CYXKIEHUS  OTHOCUTEIBHO
BBITMIOJHEHUS MIpeAJIaraeMou 3a7aun, YYUThIBaTh UHTEPECHl U COTIACOBAHHOCTD
NO3UIUHI APYTHX YYaCTHUKOB IMAJIOTA WU AUCKYCCHH );

pacno3HaBaTh HeBepOaslbHbIE CpEJICTBA OOIIEHUS, MOHMMATh 3HAYECHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(MIUKTHBIX CUTYAaIHi,
YMETh CMSTYaTh KOH(MIUKTHI U BECTU NIEPETOBOPHI;

BJIa/IETh PA3JIMUYHBIMU CIIOCOOaMU OOIIEHUS U B3aUMOJCHCTBUS, TOHUMATh
HAMEpPEeHHUs] JAPYTUX JIIOACH, TMpOSBIATh YBAXHUTEIbHOE OTHOILIEHUE K
co0eceTHUKY U B KOPPEKTHOU (popme hopMyTupOoBaTh CBOM BO3PAKEHNUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BaHHEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAs AeSITeJIbHOCTh:

NOHMMAaThb W HUCIOJIb30BaTh  IPEUMMYIIECTBA  KOMAaHAHOW  H
UHIMBUIYabHOM pabOThl MpU  peUIeHUMH OHOJOTMYECKOW  IMpOoOJIEeMBI,
00OCHOBBIBAThH HEOO0XOAMUMOCTh IIPUMEHEHUS IpPyIIIOBBIX dopm
B3aUMOJICHCTBHS TP PEIICHUH YU4eOHOH 3a/1a4u;

BBIOMpPATh TEMATUKY U METOJbl COBMECTHBIX IEHUCTBUHM € YUETOM OOIIMX
MUHTEPECOB U BO3MOKHOCTEMN Ka)X10I0 WieHa KOJJIEKTHBA;

OPUHUMATh I€JIM COBMECTHOM JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBAaTh JECUCTBUS IO €€ JTOCTHUKECHUIO: COCTaBJIATH IUIAH JICHCTBUI,
pacnpenensiTe pojid ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXAaThb pPE3yJbTaTbl
COBMECTHOM pabOTHI;

OLICHMBAaTh KadyeCTBO CBOEr0 BKJIAJla M KAXKJOrNO y4aCTHHKA KOMaH[bl B
oOIIMii pe3yabTaT MO pa3padOTaHHBIM KPUTEPUSIM;

npeajgaraTtb HOBBIE IPOEKTHI, OLICHMBATh HJAEH C TMO3UIUU HOBHU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh MO3UTHBHOE CTPATETMUECKOE IOBEACHHE B Pa3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

OBiageHne yHMBEPCATbHBIMHU PeryJIsiTHBHBIMU ACHCTBUAMM:

1) camoopraHu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS JUIsl BBIABIECHUS NPOOJIEM U HX
pELICHMS B )KM3HEHHBIX U YUEOHBIX CUTYAIUsX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHUM I1IEJIeBbIE M CMBICIOBBIC
YCTaHOBKHU B CBOMX JE€HCTBUAX U MOCTYNKAX MO OTHOIIEHUIO K )KMBOM MPHUPOJIE,
CBOEMY 3/10POBBIO U 3/I0POBbI0 OKPYKAIOLIUX;



CaMOCTOSITEJIbHO ~ OCYIIECTBJISITh ~ ITO3HABATEIBHYIO  JIESITENBHOCTD,
BBISIBJISITh MPOOJIEMBI, CTaBUThb W (POPMYIHPOBATh COOCTBEHHbIE 33Ja4d B
00pa3oBaTeIbHON NEATEIbHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOSATEJIHO COCTaBIATh IUIAH pEUIeHUs MpoOJeMbl C YYETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIMOYTEHU;

JIaBaTh OLICHKY HOBBIM CUTYalUsIM;

paclIMpATh  paMKM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEAIIOYTEHNM;

Jenatb ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIOoCOOCTBOBaTh (POPMUPOBAHUIO M MPOSABICHUIO LIUPOKOW 3PYAHULIUU B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO MOBBINIATH CBOW 00pa30BaTENbHBIN U
KyJbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallUsiIM, BHOCUTb KOPPEKTUBBI B JI€ATEILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJaJ€Th HABBIKAMHM IIO3HABATENILHOW pedJeKCHd Kak OCO3HAHUs
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBaHHUM, UCTIOJIB30BaTh MPUEMBI PePIICKCUHN IJIsl OLIEHKH CUTYyalluu, BbIOOpa
BEPHOTO pElICHUS;

YMETh OIIEHUBATh PUCKM M CBOEBPEMEHHO MPUHUMATH PEIICHHS MO0 HX
CHI)KECHHUIO;

NPUHMMAaTh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAIM3€ PE3YyJbTAaTOB
NEeSATENbHOCTH;

3) npuHATHE ce0s1 U APYTUX:

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IPUHMMAaTh MOTHBBI WM apryMEHThl IPYrHX I[pU aHAJIU3€ pPE3YJIbTATOB
NEeSATENbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX Ha OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3UIMU JPYTOro YeJ0BeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenqmeTHble pe3yJabTaThl OCBOCHHS COJASpKaHUS YydeOHOTO mMpeaMeTa
«buonorus» Ha yrayOoJéHHOM YpOBHE OpPHEHTHPOBAHBI Ha oOOecreueHue
npopuiabHOrOo  00ydeHHs oOydaromuxcs Owomormu. OHH  BKIFOYAIOT:
cneruuyeckue aJisi OMOJIOTUN HAyYHbIE 3HAHUS, YMEHHS U CIIOCOOBI IeHCTBUN
0 OCBOGHHUIO, WHTEPHpETallU ¢ MNpPeoOpa3OBaHUIO 3HAHWUW, BUIBI
JESTETBHOCTU TIO TMOJTYYEHUIO HOBBIX 3HAHUN M MX MPUMEHEHHUIO B PA3IMYHBIX
y4eOHBIX, a TaKXe B pEATbHBIX JKU3HCHHBIX CHTyalusax. lIpeaMerHbie
PE3yNBTATHI PEJICTABIIEHBI TI0 TO/IaM U3Y4YEHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHUs y4deOHOro mpenmera «buomorus» B
10 knacce nOIKHBI OTPAKATH:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ W POJU OHOJOTHH B CHCTEME
€CTECTBEHHBIX HAaYK, B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B
MO3HAHWW 3aKOHOB TMPHUPOJBI ¥  PEHIEHWHW TPOOJIEeM  PpalrOHATHHOTO
MPUPOAOIIONB30BAHUSA, O BKIAJAE POCCHUHCKAX € 3apyOC)KHBIX YUYEHBIX B
pa3BUTHE OMOJIOTHH,

BJIQJICHHE CHUCTEMOW OWOJOTHYECKUX 3HAHWM, KOTOpas BKJIIOYACT:
OCHOBOTIOJIATAIONNE OMOJIOTUYECKUE TEPMUHBI M TOHATHS (KU3Hb, KIIETKA,



OpraHu3M, MeTabOJu3M, TOMEOCTa3, CaMOPETyJslHs, CaMOBOCIPOU3BEICHUE,
HACIIEJICTBEHHOCTh, U3BMEHYMBOCTb, POCT U Pa3BUTUE), OMOJOTUUECKUE TEOPUU
(xnetounass Teopusi T. IlIBanna, M. Illneitnena, P. BupxoBa, xpomocomHas
Teopus HaciuencTBeHHocTu T. Moprana), yuenus (H. 1. BaBuiioBa — o nieHTpax
MHOTrooOpa3usi ¥  IPOUCXOXKICHUS  KYJIbTYPHBIX  PpacTeHHWi), 3aKOHBI
(ermHOOOpAa3usi MOTOMKOB MEPBOTO MOKOJICHUS, PACHICIUVICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOro HacienoBanus I. Menzaensa, TrOMOJOIMYECKUX pPSAIOB B
HacJeJICTBCHHOMU U3MCHYHMBOCTHU H. n. Baswuiona), MPUHLIUITBI
(KOMIIJIEMEHTApPHOCTH);

BJIAJICHWE OCHOBHBIMHU METOJIaMH HAyYHOI'O MO3HAHUS, MCIOJb3yeMBbIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX JKUBBIX OOBEKTOB (OMUCAaHUE, H3MEpPEHHE,
HaAOJI0/IeHNE, SKCIIEPUMEHT);

yYMEHUE BBIICISITh CYIIECTBEHHBIC TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U DYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, B TOM YHCIIC
Oaktepuii, rpuOOB, pacTeHUH, >KMBOTHBIX M YEJOBEKa, CTPOCHHSI OpPraHOB U
CUCTEM OpraHoB  pacTeHHU, YKUBOTHBIX, YeJIoBeKa, MIPOIIECCOB
KU3ZHEACATEILHOCTH, MPOTEKAIOIUX B OpraHU3Max pacTEHUM, >XKUBOTHBIX U
YeJioBeKa, OHOJIOTHYECKUX TIPOIIECCOB: OOMEHa BEIIeCTB (MeTabou3M),
IpeBpaIieHus YHEPTUH, OPOXKEHHS, aBTOTPO(HOr0 U TETEPOTPOPHOTO THUIIOB
nuTaHus, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio03a, raMeTroreHesa,
sMOpHOreHesa, MOCTAIMOPHUOHAIILHOTO pa3BUTHS, pa3MHOXEHUS,
WHIMBUIYaJILHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3a), B3aMMOJICHCTBUS T€HOB,
reTepo3uca, HCKyCCTBEHHOT'0 0TO0PA;

yYMEHHE YCTaHaBIMBATh B3aMMOCBS3M MEXIY OPraHOMAAMH KJIETKH U UX
(GYHKIUSAMH, CTPOCHHEM KIETOK pa3HbIX TKaHEHM W MX (DYHKIMSIMH, MEXKIY
opraHaMu M CHUCTEMaMU OpPraHOB y PACTEHUH, JKUBOTHBIX U YEJIOBEKa M HX
GYHKIUSAMH, MEXKIY CHUCTEMaMH OPraHOB M MX (DYHKIMSIMHU, MEXAY dTanamMu
oOMEHa BENIIeCTB, JTalmaMd KIETOYHOTO IHMKJIAa ¥ IKU3HEHHBIX IIMKJIOB
OpraHU3MOB, dTanaMu 3MOPUOHAIBHOTO PAa3BUTHS, TEHOTUIIOM U (EHOTHIIOM,
dbeHoTumnom u paxkropamu cpeabl OOUTAHUS;

YMEHHE BBISIBIISITH OTIIMYUTENIbHBIC PU3HAKU KUBBIX CUCTEM, B TOM YHUCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIHME APTYMEHTHI, OMOJOTUYECKYIO
TEPMHUHOJIOTUIO M CHUMBOJIMKY JUIsI JIOKAa3aTelIbCTBA POJACTBA OPraHU3MOB
Pa3HbIX CUCTEMATUYECKHUX TPYIII;

yMEHHE pemath OWOJOTMYECKHME 3aJayd, BBIABIATH TNPUUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXKAY HCCIETYEMBbIMU OHOJOTMUYECKUMH IMPOIECCAMH U
SABJICHUSIMHM, JI€JIaThb BBIBOJBI W TMPOTHO3bl HA OCHOBAHUHU IOJYYEHHBIX
pPE3yIbTATOB;

YMEHHE BBITIOJHATH JIA0OPATOPHBIC M MPAKTUYECKHE pabOThI, COOII0IATh
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOpaTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIIBUTATh THUIOTE3bl, MPOBEPITh HUX IKCIECPUMEHTAIbHBIMU
cpenctBamu, HOpMYyIUpYs 1ETb HCCICIOBAHUS, aHAIM3UPOBATH IMOIYYCHHBIC
pe3yAbTaThl U JeNaTh BHIBOBI,

YMEHHE y4acTBOBaTh B yUEOHO-UCCIIEIOBATEILCKON paboTe Mo OUOJIOTHH,
HKOJIOTUM W MEIUIIMHE, IPOBOANMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
myOMUYHO  TPEACTABIATH TMOJYYEHHBIE  PE3ydbTaThl HAa  YUYCHUYECKUX
KOH(EpeHIHsX;

yMEHUE OIICHUBATh ITUYECKUE AaCHEKThl COBPEMEHHBIX MCCIIEIOBAHUN B
objmactu  OMOJIOTMM U MEOUUMUHBI  (KJIOHMPOBAHUE, HCKYCCTBEHHOE



OIUTIOIOTBOPEHME, HANIPABICHHOE M3MEHEHUE T€HOMA U CO3/1aHHE TPAHCTEHHBIX
OpraHU3MOB);

YMEHHE OCYILECTBIATh OCO3HAHHBIN BBIOOp Oyayliel npodeccuoHanbHOU
JIeSITeIbHOCTH B oOmactm  OWONOTMH,  MCOUIMHEI, OHOTEXHOJIOTHH,
BETEPUHAPHH, CEIBCKOr0 XO35AUCTBA, MUIIEBON MPOMBIIIIEHHOCTH, YTIyOIsiTh
MO3HABATEIbHBII ~ MHTEpPEC, HANpaBIEHHBII Ha  OCO3HAHHBIA  BBIOOP
COOTBETCTBYIOIIEH Mpodeccuu U NMpojoHKEeHUE OUOIOTHYECKOro 00pa3oBaHuUs
B OpraHu3alMsIX CPpeAHEro Npo(ecCHOHaIbHOTO U BBICIIET0 00pa30BaHUs.

[IpenmeTHble pe3ynabTaThl OCBOCHHUSI y4eOHOTO mnpenmera «buonorus» B
11 knacce nOMXKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHUM O MeCTe€ M poJid OWOJOTMM B CHUCTEME
€CTEeCTBCHHBIX HayK, B (OPMUPOBAHWM COBPEMEHHOW €CTEeCTBEHHO-HAYYHOM
KapTUHBI MHpA, B MO3HAHWU 3aKOHOB MPUPOALI U PEHICHUHU DKOJIOTHYECKHUX
npo0JieM 4YeloBEeYEeCTBA, a TakKe€ B PELIEHUWH BOIMPOCOB PAIMOHAIBHOIO
IPUPOJIOTIONIH30BaHM, U B (OPMUPOBAHUM IIEHHOCTHOTO OTHOIICHHS K
npupojie, 00IIECTBY, YEIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOEKHbIX YUEHbBIX-
OMOJIOrOB B Pa3BUTHE OMOJIOTHH;

yMEHHE BIAJETh CHUCTEMOM OMOJOTMYECKHX 3HAHUM, KOTOpas BKIIOYAET
OTpEJICNICHUs] U TOHUMAaHUE CYIIHOCTH OCHOBOIIOJIAralomuX OMOJOTHUYECKHUX
TEPMHUHOB M TOHATHUH (BHJ, dKOcUCTeMa, Ouocdepa), OMOIOrHUECKHe TEOPHUH
(aBomrononHass teopus Y. JlapBuHaA, CHUHTETHYECKas TEOPHsS SBOJIOLMH),
yuenus (A. H. CeBepuoBa — 0 myTsAX W HampapieHUsX 3Bojonuu, B.W.
Bepnanckoro — o 6uocdepe), 3akonsl (reHeTHYecKoro paBHoBecus [[x. Xapau
u B. BaitnOepra, 3apoasimeBoro cxoactsa K. M. bapa), npaBuia (MuHUMYyMa
1O. JIubuxa, sKonOruuecKkoil mupaMuabl SHEPTHH), TUIOTE3bl (TUIIOTE3a «MUpPa
PHK» V. I'mnbepra);

yMEHHE BJaJeTh OCHOBHBIMH  METOJaMU  HAy4YHOTO  IO3HAHUA,
UCIIOJIb3YEMbIMU B OHOJIOTMYECKUX HCCJIEJIOBAHUSIX JKUBBIX OOBEKTOB U
AKOCUCTEM (OIHCaHKe, U3MEpeHue, HaOII0JeHUe, IKCIEPUMEHT), CIocobaMu
BBISIBJICHUS U OLICHKU aHTPOMOTEHHBIX U3MEHEHUHN B MIPUPOJIE;

YMEHHE BBIJIETATh CYIIECTBEHHbIE TNPU3HAKU: BHUJIOB, OHOTEOIICHO30B,
IKOCHUCTEM U Omocdepsl, CTAOMIM3UPYIOIIETo, ABHXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa, AJUTONaTPUYECKOTO u CUMIIATPUUYECKOTO
BUJ000pa30BaHusl, BIUSHUS JABWKYIIMX CHJI DBOJIONUMU Ha TeHO(POH]
MOIYJISIIIUH, TPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOMTaHusl, YepeI0OBaHUS
HAIPABJIICHUM DBOJIOLMM, KPYrOBOPOTa BEIIECTB W IMOTOKAa DJHEPrUU B
HKOCUCTEMAX;

YMEHUE YCTaHABJIMBATh B3aUMOCBSI3M MEXKIY MPOLECCAMHU 3BOJIIOLUU,
JOBIKYIIUMU CUJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU Pa3IMYHBIX YKOCUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBISATH  OTJIUMYUTEIbHBIE TPU3HAKH  KUBBIX  CHUCTEM,
MIPUCITOCOOJICHHOCTh BHUJIOB K Cpejie OOMTaHUsI, aOMOTHYCCKUX U OMOTHYECCKUX
KOMIIOHEHTOB ~ 3KOCHCTEM, B3aUMOCBA3€H OpPraHM3MOB B COOOUIECTBAX,
AHTPOINIOTE€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEW MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHMOJIOTHYECKYIO
TEPMUHOJIOTUIO W CHUMBOJIUKY JJIS JIOKa3aTellbcTBAa POJICTBA OPraHU3MOB
pPa3HBIX CHUCTEMATUYECKUX TPYII, B3aUMOCBA3M OPraHU3MOB U  CPEJIbI
oOWTaHWsA, E€IWHCTBA UYEJOBEUYECKMX pac, HEOOXOIUMOCTH COXpaHEHUS
MHOTr000pa3usi BUAOB U IKOCHUCTEM KaK YCJIOBHSI COCYIECTBOBAHUS MPUPOJIBI U
YeJI0BEYECTBa;



yMEHHE pemaTh OHOJOTHYECKHE 3aJadyd, BBISIBIATH HPUYUHHO-
CIIEJICTBEHHBIC CBS3M MEXAY HMCCIEAYEeMBIMH OMOJIOTHMYECKUMU TMPOLIECCaMU U
SABIICHUSIMHU, JIelaTh BBIBOJABI W TPOTHO3BI HA OCHOBAHMM MOJYYEHHBIX
pe3yIbTaToB,

YMEHHE BBINOJIHATH JIA0OPATOPHBIE M MPAKTUUYECKUE pabOThI, COOII0IATh
npaBuiia Mpu padboTe ¢ ydeOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTATh THIOTE3bl, IMPOBEPATh HX IKCIECPUMEHTATHHBIMU
cpeactBamu, (HOpMyIHUPYysS IENb HCCICIOBAHMS, aHAIM3UPOBATH MOTYYCHHBIC
pe3ynabTaThl U IeTaTh BHIBOJIBI;

yMEHHUE y4acTBOBATH B YUEOHO-MCCIIEIOBATEIHLCKON paboTe 1Mo OUOI0THH,
HKOJIOTUW ¥ MEJUIIMHE, TPOBOANMON Ha 0a3e IMIKOJBHBIX HAYYHBIX OOIIECTB, U
NyOJIMYHO  TPENCTaBISATh MOJNYYCHHBIE pE3ylbTaThl Ha  YYCHHUECKUX
KOH(pEpEeHIUX;

yMEHHE OIICHHBATh THUIMOTE3bl W TEOPHUU O TMPOUCXONKIACHUH IKU3HHU,
YeloBeKa M YeNOBEYECKMX pac, O NpPUUYMHAX, TOCIEICTBUSAX U CIocobax
Npe0TBpaIlleHUs TJI00aTbHBIX U3MEHEHUH B Onocdepe;

yMEHHE OCYIIECTBIATh OCO3HAHHBINA BBIOOp Oymyried npodeccroHanbHOM
ACSATENIPHOCTH B 00NMacTM OWOJNOTHH, JKOJOTHH, MPHPOJIOTOIH30BAHUS,
MEIMIIUHBI, OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPHUH, CEIIbCKOTO XO3sICTBA,
NUIIEBOH  MPOMBIIIJICHHOCTH,  yIIyONIATh  TO3HaBAaTEIbHBIH  HHTEpEC,
HaNpaBJICHHBIA Ha OCO3HAHHBIN BBHIOOP COOTBETCTBYIONICH mpodeccun U
NPOJODKEHUE OHMOJIOTMYECKOTO OOpa30BaHUsS B OpraHU3aIUsAX CPEIHEro
po¢eCCUOHATBHOTO " BBICIIIETO 00pa3oBaHUAI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumenoBanue
pa3/iesioB U TeM
MPOrpamMmmbl

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoTbl

IIpakTHYeckue
padoThI

BocnurareLHBIA acIeKT
ypoka

buonorus kak Hayka

[TpuBneueHue BHUMaHUS K
o0cyxIaeMon Ha ypoke
HHpOpMALUH, aKTUBU3AIIUU
MO3HAaBATEILHON eATEIbHOCTH
YYalluxcs,y4acTue BO
Bceepoccuiickoii ONIMMIIHAze

LIKOJIbHUKOB 10 OMOJIOTUH

JKuBbIe cuCTEMEI U
WX U3Y4YCHUE

Hcnonb3oBanue
BOCIIUTATEIHHBIX BO3MOYKHOCTEMH
coZiep)KaHusl yueOHOro npeaMera

4yepe3 JeMOHCTPALIUIO JIETSIM
MPUMEPOB OTBETCTBEHHOTO
TPaXkJJAHCKOTO TTOBEJICHUS,
MPOSIBJICHUSI YETIOBEKOMIO0HS 1
JI0OpOCEePICUHOCTH.
AKTHBH3AIIUs T03HABATEIHHOM
JICATENIbHOCTH YYaIIUXCSl.

buonorus kneTku

BHUMAaHUA K

ypoKe
aKTUBH3ALIN

IIpuBneuenue
o0cyxmaemMoin Ha
nHpOpMAaLNH,

MMO3HABATEIbHOW  JIeITEIIbHOCTH
yUaIuXcs, y9acTHe BO
Bcepoccuiickoi OJIMMIIHAJIE

HIKOJILHUKOB IO OHMOJIOT MK




XuMuyeckas

opranusanus KJICTKHU

10

Hcnons3oBanne
BOCITMTATEIBHBIX BO3MOXKHOCTEH
COJICpKaHUs yIeOHOT O TIpeMeTa

yepe3 AEMOHCTPAIUIO JAETIM
MIPUMEPOB OTBETCTBEHHOTO
Ipa)KJaHCKOT'O TTOBEICHUS,
MIPOSIBJICHUS YCSITOBEKOIFOOUS U
JI00pOCEPICIHOCTH.
AXTHBHU3ALIMS ITO3HABATEIHHON
JIESITEIIbHOCTH YYaIllUXCSL.

Crpoenue u
(GYHKIIMY KIETKH

IIpumeneHue Ha ypoke
MHTEPaKTHBHBIX ()OPM PabOTHI
yd4amuXxcsi: UHTCJUICKTYaJIbHbBIX
HUTp, CTUMYJIHP YIOIIHMX
TMO3HAaBATCJIbHYIO MOTHUBAlIUIO
HIKOIBHHUKOB

OOMEH BELIECTB U
MIPEeBpAIICHUE
SHEPIUU B KJICTKE

Hcnonb3oBanue
BOCIIUTATEIHHBIX BO3MOYKHOCTEMH
coZiepKaHusl yueOHOro npeaMera

4yepe3 JeMOHCTPALIUIO JIETSIM
MPUMEPOB OTBETCTBEHHOTO
TPaXkJAHCKOTO TTOBEJICHUS,
MPOSIBJICHUSI YETIOBEKOMIO0HS U
JI00pOCEPICUHOCTH.
AKTHBH3AIUs TT03HABATEIHHOM
JICATEIHOCTH YYaIIUXCSl.

HacnencrBennas
uHbopManus u
peanusanus €€ B
KIIETKE

0.5

IIprmenerne Ha ypoke (opm
paboThI ydarmmxcs:
CTUMYJIHPYIOLIHIX
MO3HABATEIFHYIO MOTUBALIHIO
IIKOJIEHUKOB; KOTOPBIE Jal0T
y4anmmcs: BO3MOXKHOCTb




MPUOOPECTH OIIBIT BEJCHUS
KOHCTPYKTHBHOTO JMAJIOTa;
TPYIIIOBON paboThI MK paboTHI
B IIapax, KOTOpbIE y4aT
IIKOJIbHUKOB KOMaHIHOW pabote
Y B3aMMOJICHCTBUIO C APYTUMH
JIETBMH

JKy3HEeHHBIN TUKIT
KJIETKHA

[Mpumenenne Ha ypoke GopMm
paboThI ydarmmxcs:
CTUMYJIHUPYIOIIHX
TMO3HAaBATCJIbHYIO MOTHUBAllUIO
IKOJIbHUKOB; KOTOPBIC JAI0T
ydammMcst BO3MOXHOCTb
MPUOOPECTH OIBIT BEJCHUS
KOHCTPYKTHBHOT'O JIHAJIOTa;
TpYIIOBOI paboThI WK PaboTEI
B Tapax, KOTOpbIE y4aT
IIKOJIbHUKOB KOMaHJIHOM pabote
¥ B3aUMOJEHCTBHIO C APYTHMU
JETbMHU

Crpoenue u

byHKIIH
OpraHU3MOB

17

1.5

Hcnonp3oBanue
BOCITUTATEIbHBIX BO3MOXKHOCTEH
coJiep KaHus yaeOHOro IpeaMeTa

yepe3 JEMOHCTPAIIUIO IETSIM
MIPUMEPOB OTBETCTBEHHOT'O
TPa)XTaHCKOT'O TIOBEACHUS,
TIPOSIBIICHUS YEIIOBEKOIIOONS 1
JI0OpOCepIeIHOCTH.
AKTUBHM3aLNS IO3HABATEILHON
JIESITETPHOCTH yUIaITuXCsl.

10

PazmuoxeHue n

1.5

IIpumenenue Ha ypoke
WHTEPAKTUBHBIX (HOpM pabOTHI




paszBuTue
OpraHu3MOB

YUaIIUXCS: UHTEUIEKTyaIbHbIX
UTp, CTUMYIHPYIOMINX
MO3HABATENIBHYI0 MOTUBAIHIO
HIKOIBHHUKOB

[MpusnedeHne BHUMAaHHs K
I'eneruka — Hayka o .
o0CyKmaemMoi Ha ypOKe
HACJICACTBCHHOCTH U
11 2 0.5 uHdopManuy, AKTHBH3AINH
NU3MEHYUBOCTHU 5
MO3HABATEILHON  JIEATEILHOCTH
OpraHnu3MoB
YUAIUXCS
Hcnonp3oBanue
BOCIIUTATCIIBHBIX BO3MO)KHOCTeﬁ
COZIepKaHus yueOHOro npeaMeTa
yepe3 JEMOHCTPALIUIO JETAM
12 3aKOHOMEPHOCTH 10 1 IPUMEPOB OTBETCTBEHHOTO
HACJICACTBECHHOCTHU Irpak1aHCKOI'o TIOBEICHUS,
TPOSIBIICHHSI YEITIOBEKOMIOOUS 1
JIo0pocepIedHOCTH.
AKTUBU3a1MS [T03HABATENLHOM
JIeATENBHOCTH YUYAIIHXCSL.
[puBneucHne BHUMaHHs K
o0CcyKIaemMoi HA OKE
3aKOHOMCpHOCTI/I Y M
13 6 1 vHpOpMAIUH, AKTUBH3ALIIN
N3MCHYUBOCTHU .
[O3HABATENILHON  JEATENBHOCTH
VUIAIIHXCsI
14 I'eneTuka yeaoBeKa 3 0.5
Hcnonws3oBanne
BOCITUTATENBHBIX BO3MOMKHOCTEN
15 Cenexuust 4 1 cofepKaHus yueOHOro mpeaMera
OpraHu3MoB Yepe3 JIEMOHCTPAIHIO JIETAM

TIPUMEPOB OTBETCTBEHHOTO
TPayKTaHCKOT'O TIOBEACHUS,




MPOSIBJICHUSI YETIOBEKOMIO0HS U
JI00pOCepIETHOCTH.
AXTHBH3aIHS TT03HABATENHHOM
JIEITETLHOCTH YUAIIHUXCSL.

buorexnonorus u
16 CUHTETHUYECKAA
OHOoJIOTHA

IIpumenenue Ha ypoke
MHTEPaKTHBHBIX ()OPM pPabOTHI
YUAIUXCS: MHTEIUIEKTyaJIbHBIX
Urp, CTUMYIHPYIOIINX
TO3HABATENILHYIO MOTHUBAIINIO
MIKOJIbHUKOB

17 PezepBHoe Bpemst

[Mpumenenune Ha ypoke ¢Gopm
PadOThI ydaIuxcs:

CTUM YJIMP YIOLIUX
TMO3HAaBATCJIbHYIO MOTHUBAllUIO
IIKOJIBHUKOB; KOTOpBIE JAIOT

y4ammces: BO3MOXKHOCTb
HPHOOPECTH OIBIT BEICHUS
KOHCTPYKTHBHOT'O JIHAJIOTa;
TPYIIOBOI paboThI WK PaboTHI
B Tapax, KOTOpbIE y4aT
IIKOTEHIKOB KOMaHJHOU paboTe
Y B3aUMOJEHCTBHIO C APYTHMHU
JETbMHU

OBILIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102

17.5




11 KVIACC

Ne HauMenoBaHue KoaudecTBO yacoB
n/m | PASACIOB HAEM Bcero IIpakTHyeckue padoTb
NporpamMmMbl KoHTpoJbHbIE Bocnurare/JbHbIH aClEKT
padoThI
Hcronp30BaHKre BOCIUTATEBHBIX BO3MOXKHOCTEH
3apO>KI[eHI/Ie n coJiepKaHus y4eOHOro peaMeTa uepes
pasBurue JIEMOHCTPAIIUIO IETSAM MPUMEPOB OTBETCTBEHHOI'O
1 3BOJIFOIIUOHHBIX 4 1 0 IPa’kKIaHCKOTO MOBEIEHMS, TIPOSIBIICHUS
MpEJICTaBICHUI B YEJIOBEKOIIIO0HS M JI0OPOCEPICUHOCTH.
OHMOJIOTUH AXTHBH3aLMS IO3HABATEILHOMN AeITEIbHOCTH
yan_H/IXCﬂ.
[lpuBneueHre BHUMaHHSA K OOCY)XJaeMOH Ha ypoke
MUKPOSBOTIOIHST H nHpopmanuu, aKTUBU3ALUU [I03HABATEIIbHOU
2 N 14 0 2 JeATENTLHOCTH YHAIIUXCS, YIaCTHE BO
€€ pe3yabTaThl L
Bcepoccuiickolt  onuMmnuane  IIKOIBHUKOB IO
OroIOruu
[IpuBneuenne BHUMaHHSA K OOCY)XTaeMOH Ha ypOKe
MaKpOSBOIONHA 1 uHpopmanum, AKTHBU3AIMN MO3HABATENLHOM
3 - 6 0 0 TeSATENbHOCTH YYAIMXCS, y9aCTHE BO
€C PC3YJIbTAThI . .
Bcepoccuiickoit  onuMmnuane  IIKOIBHUKOB IO
OHOIIOTHI
HpOI/ICXO)KIICHI/IC u
4 pa3BUTHE )KU3HU Ha 15 0 1.5
3emie
Hcnons3oBaHue BOCIUTATENIBHBIX BO3MOKHOCTEH
IIpoucxoxaeHue cojiepkaHusi yueOHOro mpeaMeTa yepes
5 YeJI0BEKA — 10 0 1 JIEMOHCTPAIIHIO JIETSIM TIPHMEPOB OTBETCTBEHHOTO
AHTPOIIOTCHE3 TpaXIaHCKOI'0 IMMOBCACHUS, IIPOSBIICHU
YEIIOBEKONFOONS M TOOPOCEPIETHOCTH




DKoJorus — Hayka
0

Hcnonbp3oBaHre BOCIIUTATEIBHBIX BO3MOXKHOCTEH

B3aMMOOTHOILICHUAX
coziepsKaHus y4eOHOrO peaMeTa yepes
OpPraHu3MOB U
6 3 0.5 JEMOHCTPALIUIO AETSIM IIPUMEPOB OTBETCTBEHHOTO
HaJOpraHu3MEHHbBIX
IPaXKIAHCKOTO TIOBEIEHMS, IPOSBIICHUS
CUCTEM C
o YEIOBEKONIOOUS U T00POCEPAEUHOCTH
OKpY KaroIen
cpenoi
Hcnonp30BaHUe BOCIIUTATENBHBIX BO3MOXKHOCTEN
coJiepKaHus y4eOHOro IpeaMeTa Yepes
Opranusmel 1 p yd p p
7 9 15 lleMOHCTpaLH/IIO JCTAM HpI/IMepOB OTBCTCTBCHHOI'O
cpena oouTaHus
Fpa)l(}laHCKOFO IOBCACHUS, HpOﬂBHeHHﬂ
YeJIOBEKOJIIOOHS U I0OPOCEPACUHOCTH
[IpuMeHeHe Ha YPOKE HHTEPAKTUBHBIX (OPM
8 DKOJIOTHUS BUJIOB U 9 05 paboThl yUaIIMXCsl: MHTEIJICKTYaIbHBIX UTD,
MOMYJISAANA ' CTHMYyJIMPYFOILMX O3HABATENbHYH MOTUBALMIO
IKOJBLHUKOB
Hcnonp3oBaHne BOCIIMTATENIBHBIX BO3MOKHOCTEH
OKoJIOTHSI s
colepKaHus ydeOHOro IpeIMeTa 4epes
COOOIIIECTB. AeP v et p
9 12 0.5 JIEMOHCTPALIIO JETAM IIPUMEPOB OTBETCTBEHHOTO
OKOJIOTHYECKUE
TPKIAHCKOTO TIOBEICHMS, TPOSIBIICHHSI
CUCTCEMBI
YeJIOBEKOIIIOOMS. ¥ TOOPOCEPIeUHOCTH
IIpuMeHEHnE HA YPOKE HHTEPAKTUBHBIX (HOPM
buocdepa — p6 P P Gop
a00ThI YYAIUXCSA: HHTEIUIEKTYAIbHBIX UTP,
10 rio0anpHas 6 0 P v Y p
CTUM I VX MIO3HABATEIbHYIO MOTHBALIUIO
JKOCUCTEMA ypyiont yio 1
MIKOJILHUKOB
Hcronp30BaHne BOCIIUTATEIIHFHBIX BO3MOKHOCTEH
cozepKaHns ydeOHOro IpeIMeTa 4epes
YemoBek u p v p P
11 6 0 JIEMOHCTPAIIHIO JIETSIM TIPHMEPOB OTBETCTBEHHOTO

OKpYyXKaromas cpeaa

TPaXKIAHCKOT'O TTIOBEICHUSI, IPOSIBICHHS
YEITOBEKOMFOOHS M TOOPOCEPICTHOCTH.




AKTI/IBI/I3aHI/IH IMO3HaBaTEIbLHOU JACATCIIBHOCTHU

YUaIIHAXCS.
12 PesepBHoe Bpemst 8 0
OBUIEE KOJIMYECTBO
YACOB I10 102 7.5

[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue

padoThbI

buonorus kak KOMIIEKCHAs HayKka
1 KaK 4aCTb COBPEMCHHOT'O

oOuiectBa BBoaHBIN HHCTpYTaX 11O
T.b.

04.09.2023

JKuBrle cucTeMBbl U UX CBOMCTBA

06.09.2023

YpoBHEBAsI OpraHu3aIns JKUBbIX
CHUCTEM

07.09.2023

HcTopus OTKPBITHS U U3ydeHUs
KkieTku. Kinetounas teopus

11.09.2023

Meto1b1 MOJIEKYIISIPHOM U
KJIETOYHOU OMOJIOTHH.
[IpakTruueckas padota «M3yuenue
METO/I0B KJIETOYHON OHOIOTHH
(xpomatorpadus, snexTpodopes,
muddepeHnanbHOe
nentpudyruposanue, [TL[P)»

0.5

13.09.2023

XUMHYECKUN COCTaB KJIETKU

14.09.2023

MI/IHCpaJ'IBHbIC BCIICCTBA KIICTKH,
HUX OHMOJIOrHYecKast POJIb

18.09.2023

Opranuueckue BeIecTBa KICeTKH
— Oenku. JIaboparopHas pabota
«O6HapyxeHue OenKoB ¢
MTOMOIIbIO KAYECTBEHHBIX

0.5

20.09.2023




peaxkuuiny

CaoiicTBa, Ki1accupUKaus u
byHKIIH OSIKOB

21.09.2023

10

Oprannueckue BEniecTBa KIETKH
— YTJICBOJIBI

25.09.2023

11

OpFaHI/I‘IGCKI/IG BCIICCTBA KIICTKH
— JIMIIU AbI

27.09.2023

12

Hyxneunossie kucnorsl. [JHK u
PHK. JIaGopatopnas pabora
«HMccnenoBanne HYKIEMHOBBIX
KHCJIOT, BBIICTICHHBIX U3 KIETOK
Pa3IMYHBIX OPTaHU3MOBY

0.5

02.10.2023

13

Crpoenue u pynkunu ATO.

Hpyrue nykieosuarpudocdars
(HT®)

04.10.2023

14

CexBenuponanue JJHK. Metoabl
T€HOMUKH, TPAHCKPUTITOMHUKH,
MIPOTECOMUKH

05.10.2023

15

MeTozp! CTPYKTYPHOI OHOJI0THN

09.10.2023

16

Tunsl kietok. [IpokapuoTnueckas
KIIETKa

12.10.2023

17

CrpoeHnue 3ykapuoTU4YeCKOn
kneTku. [IpakTuueckas padota
«M3ydyeHne CBOMCTB KJIETOUHOU
MeMOpaHbI»

0.5

18.10.2023

18

IToBepXHOCTHBIN anmnapar KJIETKU

16.10.2023

19

OnHomMeMOpaHHBIE OPraHOUIbI
kietku. [Ipakruyeckas pabora
«V3ydenue IBMKEHUS UTOILIA3MBI

0.5

19.10.2023




B PACTUTCIIbHBIX KJICTKAX

20

[TosryaBTOHOMHBIE OPraHOUBI
KJICTKW: MUTOXOHJIPUH, TTACTH/IBL.
JlabopaTtopHnast pabota
«cciegoBanue mia3Moim3a u
JIETUTa3MOJIN3a B PACTUTEIHHBIX
KJIETKAX)»

0.5

25.10.2023

21

HemeMmOpaHHbIe opraHou/ibl
KJIETKU

26.10.2023

22

CrpoeHue u GyHKIUU sapa

08.11.2023

23

CpaBHHTENIBHAS XapaKTEPUCTUKA
KJIETOK dyKapuoT. JlaboparopHas
pabota «3ydeHue cTpoeHust

KJICTOK PA3JIMYHBIX OPraHu3MOB

0.5

09.11.2023

24

ACCUMWIISIIIAS U AUCCUMILIISIITS] —
JIBE CTOPOHBI MeTaboym3Ma. Tumsl
obmena BemiecTB. JlaboparopHas
pabora «3y4yeHue
KaTaJINTUYECKON aKTUBHOCTH
(dhepmMeHTOB (Ha IpUMEpPEe aMHJIa3bl
WJIA KaTaJiasbl)»

13.11.2023

25

depMeHTaTUBHBIN XapakTep
peaxiuii KJIeTOYHOTO
MeTtabonm3ma. JlabopaTopHas
paborta «3yuenue
(hepMEeHTaTUBHOTO paCUICTICHUS
MepOKCH/Ia BOJOPOA B
PaCTUTETBHBIX U JKUBOTHBIX
KIIETKaX»

0.5

15.11.2023

26

EGHKI/I-aKTI/IBaTOpLI u OeIKH-

16.11.2023




WHTHOUTOPEI

ABTOTpO(DHBIN THIT 0OOMEHA

27 0 0 20.11.2023
BEIIECTB

28 doTocuHTE3 0 0 22.11.2023
Xemocuntes. JlabopaTopHas

29 pabota «CpaBHEHHE TIPOIECCOB 0 0.5 23.11.2023
(hOoTOCHHTE3a U XEMOCHUHTE3a
AHa’poOHBIC OpraHU3MbL. Bus

30 opoxenus. JlabopatopHas pabora 0 05 27 11.2023
«CpaBHEHHE MTPOTIECCOB OPOKEHUS
W JIBIXaHUSD)
AspoOHBIE OpraHU3MbI. JTaIbl

31 0 0 29.11.2023
SHEPreTHYECKOro ooMeHa
DHeprusi MEMOpPaHHOTO IPaIUeHTa

32 npoTtoHoB. Cunre3 AT®: pabora 0 0 30.11.2023
npoTOHHON AT®-cruHTa3bI

33 Peakiun MmatpuyHOTO CHHTE3a 0 0 04.12.2023

34 TpaHCKpUTIIIUS — MaTPUYHBIH 0 0 06.12.2023
cunre3 PHK

35 Tpancisiims u e€ sransl 0 0 07.12.2023

36 KonnpoBanue amuHokuciot. Posb 0 0 11.12.2023
pubocoM B OnocuHTE3€e OeIKa

37 Opranuzanus reHoma y IpoKapuoT 0 0 13.12.2023
Y DYKapuoT

38 MonekyisipHbIe MEXaHH3MbI 0 0 14.12.2023
AKCIPECCHUU TE€HOB Y SYKapUOT
Bupycbl — BHeKkIIeTOUHBIE (DOPMBI

39 KHU3HU U 00JIUTaTHbIE TApa3UTHI. 0 0.5 18.12.2023

IIpakTnyeckas padora «Coznanue




MOJIEJIN BUPYCa»

Bupychsle 3a0051€BaHus YEN0BEKA,

40 . 0 20.12.2023
KUBOTHBIX, PACTCHUN

a1 Hanorexnosioruu B Ouonoruu u 0 21.12.2023
MEUIIHHE

42 JKW3HEHHBIN ITUKIT KICTKH 0 25.12.2023

43 Matpuusnslii cuare3 JJTHK 0 27.12.2023
Xpomocomsl. JlabopaTtopHas

44 pabora «M3y4eHrne XpoMOCOM Ha 0.5 28.12.2023
TOTOBBIX MUKPOITPEapaTaxj

45 JleneHue KIETKH — MHTO3 0
Tunsl kierok. Kapuokunes u
nutokunes. JlaboparopHas padota

46 «Habmrogenne MuTO3a B KJIETKAX 0.5
KOHYHMKA KOpEIIKa JIyka (Ha
TOTOBBIX MUKpOIIpenapaTax)»

47 Perynsiuus ;xM3HEHHOTO UK 0 15.01.2024
KIIETOK

48 Opranu3Mm Kak eIMHOE 11eJI0e 0 17.01.2024
Txanu pacrenuii. JlaboparopHas

49 pabota «3yueHue TkaHen 0.5 18.01.2024
pacTeHHI»
TkaHu )KMBOTHBIX U Y€JIOBEKA.

50 JlaboparopHas pabota «3yuenue 0.5 22.01.2024
TKaHEW KUBOTHBIX)»
Oprassl. CHCTEMBI OPraHOB.

51 JIaGoparopHas pabota «/3ydeHne 0.5 24.01.2024
OpPraHoB I[BETKOBOT'O PACTECHUS

52 Ornopa Tena opraHu3MOB 0 25.01.2024




53 JIBUKEeHIE OpraHU3MOB 0 0 29.01.2024
54 ITutanue opraHn3mMoB 0 0 31.01.2024
[TuTanne MO3BOHOYHBIX )KHBOTHBIX.
55 [MumeBapuTenpHas cucreMa 0 0 01.02.2024
YeJI0BeKa
56 JlpIXaHue OpraHu3MoB 0 0 05.02.2024
57 ﬂilziggleeKEmBOHqumx JKUBOTHBIX 0 0 07.02.2024
58 TpaHCIIOPT BEIIECTB Y OPraHU3MOB 0 0 08.02.2024
KpoBenocHas cucrema
59 IMO3BOHOYHBIX JKUBOTHBIX U 0 0 12.02.2024
YeJI0BeKa
60 Brienenue y opraHuzMoB 0 0 14.02.2024
61 3ammTa y OpraHu3MOB 0 0 15.02.2024
62 NMmyHHas cucteMa deoBeka 0 0 19.02.2024
63 PaznpaxxnMocTh 1 perymsnus y 0 0 99.02.2024
OpraHu3MOB
['ymopanbHast peryasius u
64 SHJOKPUHHAS CHUCTEMA KUBOTHBIX U 0 0 26.02.2024
YeJI0BeKa
65 DopMbI PA3MHOKEHUSI OPraHU3MOB 0 0 28.02.2024
66 [TonoBoe pa3zmMHOXKEHHE 0 0 29.02.2024
67 Meiios 0 0 04.03.2024
I'amerorenes. OOpa3oBaHue U
pa3BUTHE MOJIOBBIX KJICTOK.
68 JIaGopatopHas pabora «3yuenue 0 0.5 06.03.2024

CTPOCHHA IMOJIOBBIX KJICTOK Ha
TOTOBBIX MUKpOIIpCIaparax»




69

I/IHI[I/IBI/II[yaJIbHOC pPa3BUTHUC
OpraHn3MoOB — OHTOI'CHE3

07.03.2024

70

3akyajKa OpraHoB U TKaHEH U3
3apOJbIIICBLIX JIUCTKOB

11.03.2024

71

Poctu Pa3BHUTUC )KHUBOTHBIX.
JlabopaTtopHnast pabota
«BrraBnenne IMPU3HAKOB CXOACTBa
3apoAbIIIEN MO3BOHOYHBIX
KUBOTHBIX»

0.5

13.03.2024

72

PasmHoOxkeHue u pa3BuTne
pactenuii. JlabopatopHas pabora
«CTpoeHHe OpraHoOB Pa3MHOKEHHUS
BBICIINX PACTEHUI»

0.5

14.03.2024

73

I/ICTOpI/Ifl CTaHOBJICHUA U pa3BUTUA
I'CHCTUKHN KaK HAYKH

18.03.2024

74

OCHOBHBIC TIOHSITHS] U CHMBOJIBI
reHetuku. JlabopaTopHas pabora
«/Ipo3oduna kak 0OBEKT
TCHETUYECKUX UCCIICTOBAHMIT

0.5

20.03.2024

75

3aKOHOMEPHOCTH HaCJIe10BaHMs
IIPU3HAKOB. MoOHOTHOpUIHOE
ckpeuuBanue. IIpaktuueckas
paborta "U3ydyeHue pe3yapTaToB
MOHOTHOPUIHOTO CKpPEIUBAaHUS Y
Tpo30¢uIH"

0.5

21.03.2024

76

]_II/ITOJ'IOFI/IIIGCKI/IC OCHOBBI
MOHOFI/I6pI/II[HOFO CKpCHINBAHUA

21.03.2024

77

AHaJ'II/I3I/Ipy}OH_Iee CKpCHINBAHUC.
Hemnomnxoe JOMUHHUPOBAHUC

01.04.2024

78

Z[I/IFI/I6pI/II[HOC CKpCHIMBAHHC.

0.5

03.04.2024




[Ipaktuyeckas padora «M3yuenue
pe3yJIbTaTOB AUTMOPUAHOTO
CKPEILMBAHUS Y IPO30(DUIIBI»

[MuTomornueckre OCHOBBI

79 0 0 04.04.2024
JTUTHOPHUTHOTO CKPEIUBAHUS

80 CreIieHHOe HacaeJ0BaHNE 0 0 08.04.2024
MIPU3HAKOB

81 XpOMOCOMHasI TEOPUS 0 0 10.04.2024
HACJIEJCTBEHHOCTH

82 I'enernka moma 0 0 11.04.2024

83 I'eHOTHIT KaK IIEJIOCTHAS CUCTEMA 0 0 15.04.2024

84 FeHeTquecxym KOHTPOJIb Pa3BHTHS 0 0 17.04.2024
pacTeHUH, )KHBOTHBIX U YeJIOBEKA

85 MN3MeH4YnBOCTh NMpU3HAKOB. BHibl 0 0 18.04.2024
M3MEHYHBOCTH

86 MoaunbukanroHHass K3MEHUYNBOCTh 0 0 22.04.2024
Bapuanuonsslii psa u
BapUallMOHHAS KpUBasl.
JlaGopaTopHas pabota

87 «MccnenoBanune 3aKOHOMEPHOCTEH 0 0.5 24.04.2024
MOIU(DUKAITMOHHOW U3MEHYHBOCTH.
[TocTpoenne BapHaliMOHHOTO psiaa
Y BapUallMOHHOW KPUBOM»

88 ['eHOTHIIMYECKAS H3MCHUYMBOCTb. 0 0 25 04.2024
KomOnHaTHBHASI H3MECHYUBOCTD
MyranuoHHas ”3MEHYUBOCTb.

89 ITpakTnyeckas padora «MyTtanuu y 0 05 29 04.2024

Ipo30(¢uiIb! (Ha TOTOBBIX
MUKpOITpenaparax)»




90

3aKOHOMEPHOCTU MYTAI[MOHHOTO
npoiiecca. JNUTeHETHKA U
SIIUT'CHOMUKA

01.05.2024

91

I'enernxka yenoseka. [IpakTuueckas
pabota «CocTaBJcHHE U aHAIH3
POJIOCIOBHOM»

0.5

02.05.2024

92

MeTtoasl MEUIIMHCKOM T'€HETUKHA

06.05.2024

93

3HayeHne MEIUIIMHCKON TeHETUKHU
B MPEOTBPAIICHUN U JICYCHUN
reHETHYECKHUX 3a001€BaHUHI
yeJioBeKa

08.05.2024

94

OcCHOBHEBIE IOHATHUA CCJICKIINU.
JlabopaTtopHas pabota «3yuenne
COPTOB KYJbTYPHBIX PACTEHUH U
MIOPO/T IOMAITHUX KHBOTHBIX)

0.5

09.05.2024

95

MeTop! ceneKIIMOHHON pabOTHI.
JlabopaTtopHas paborta «3ydenne
METO/IOB CEJIEKIIUU PACTEHUI

0.5

13.05.2024

96

JloCTHXKEHUS CeNIEKIIUU PACTEHUI 1
KUBOTHBIX. [IpakTHueckas padboTa
«IIpuBHUBKa pacTeHU»

15.05.2024

97

CoxpaHenue, u3y4yeHue u
HCI0JIb30BaHNE TeHETUYECKIX

peCypCcoB

16.05.2024

98

buoTtexHonorus kKak Hayka u
OTpacJib IPOU3BOJICTBA.
[Ipaktuyeckas pabora «M3ydenue
00BEKTOB OMOTEXHOJIOT U

0.5

20.05.2024

99

OcHoBHBIC HaITpaBJICHUA
CUHTETHYCCKOM OMOJIOTHHI

22.05.2024




XpOMOCOMHasi U T€HHAst

100 1 22.05.2024
WHXEHEPUS
101 MenuuuHcKiue OHOTEXHOIOTUH 1 23.05.2024
Pe3epBnbiit ypok. [loBTOpeHue,
102 0000111eHHE, CUCTEMATH3 AL 1 23.05.2024
3HAHHUHI
OBUIEE KOJIMYECTBO YACOB I10 102 14

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Jara
HU3yUYeHus:

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchbl

Bcero

KoHTpoJbHBbIE
padoThI

IIpakTH4eckue

padoThI

OBoJOIMOHHAs Teopus Y.
JlapBuHa

JIBrKyIye CHIb
SBOJTIONNH BUAOB 10 Y.

JlapBuny

Bopr0a 3a cymectBoBanue,
€CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOD

dopmupoBaHHe
CUHTETUYECKOI Teopuu
ABOJIIOINH

DTansl BOIIOIHOHHOTO
mpounecca:
MUKPOSBOJIIOIHUA U
MAKpPO3BOJOIUS

[Monmynsauus —
3JIEMEHTapHas eMHULIA
3BOJIIOIUU

3aK0OH I'eHETUUECKOIO

paBHOBecus Jlx. Xapau, B.

Baiin6epra. JlaboparopHas

0.5




pabota «BrisiBneHne
M3MEHYMBOCTH Y ocoOei
OJIHOTO BHJIA»

OneMeHTapHbIE (HAKTOPHI
HBOJIFOIIAN

Dddext ocHoBaTESI.
DddexT OyTHIIIOUHOTO
TOPJIBITITKA

10

Murpauvu. U3onammmn
MTOITYJISLIAN:
reorpaduueckas,
OuoJiornyeckas

11

EcrectBennslit oTO0p —
HaIpaBJISIOMHN PaKTop
HBOJIIOITIH

12

ITonoBoii oTOOP

13

[IpucnocobaeHHOCTH
OpPraHu3MOB KaK pe3ysIbTar
MUKPOIBOJIIOIUH.
JlaGopaTopHas pabota
«U3yuenune apomopho30B
Y UIMOAaNTaui y
pacTeHUI U )KUBOTHBIX)

0.5

14

ITpumepsl
MPUCTIOCOONIEHUH Y
OpraHU3MOB:
Mopdooruueckue,
buznongornuecKue,
OMOXMMHUYECKUE,
MTOBEJICHYCCKHE.

0.5




JIaboparopHas pabota
«[IpucnocobneHus
OpPraHu3MOB U UX
OTHOCHTEIIbHAS
11e1€C000Pa3HOCT)

15

Bupn, ero kpurepun n
cTpykTypa. JJaboparopHas
pabota «CpaBHEHHE BUIOB
10 MOP(OTOTHUYECKOMY
KPUTEPHIO»

0.5

16

CtpykTypa BUAa

17

Bunoo0OpaszoBanue kak
pe3ynbTar
MUKPOIBOJIOIIH

18

CBs3b MUKPO3BOJIIOLINH U
SMUAEMUOJIOTHH

19

Makpo3BoIOLHS.
ITaneonTolornueckmue
METO/IbI U3yUCHUS
SBOJIIOLUH

20

buoreorpaduueckue
METO/IbI U3yYCHHUS
HBOJIIOIHIH

21

DOMOpPHUOTIOTHYECKHE U
CpPaBHHUTEIHHO-
MOP(OJIOrHUECKUE METO,IBI
W3Y4YEHUS HBOJIOLNN

22

MonekyisapHo-
TE€HETUYECKHUE,
OMOXUMHUYECKUE U




MaAaT€MaTU4YCCKUEC MCTO b1
HU3YUCHUA 5BOJIIOIIUU

23

OO011ue 3aKOHOMEPHOCTH
HBOJIIOLIAN

24

AnanTuBHas paguaunus.
HepaBHOMepHOCTH TEMIIOB
SBOJTIOINHA

25

Hayunbie runoressl
MPOUCXOXKJICHUS KU3HU HA
3emie

26

Jlonay4Hsle
IIPEJCTaBICHUS O
3apO’KJICHUH KU3HU

27

OCHOBHEBIE 3TaIIbI
HEOpraHU4YeCcKoi
SBOJIIOIIUA

28

['unoTessl 3apoxaeHUs
JKU3HHA

29

Hctopus 3emnm 1 MeTOIbI
€€ U3y4YCHHS.
JlaGopaTopHas pabota
«3yuenue u onucanue
MCKOIAEMBIX OCTaTKOB
JPEBHUX OPTaHU3MOBY»

0.5

30

HauanbHble 3TaIbI
OpFaHquCKOﬁ 9BOJIFOLNH

31

OBOJIIOLUS DYKapHOT

32

OCHOBHBIE 3TAIIbI
ABOJIIOIMH PACTUTEIHHOTO
mupa. [Ipaktudeckas

0.5




pabota «3yuenue
0COOEHHOCTEH CTPOCHHUS
pacTeHui pa3HbIX
OTJICJIOBY

33

OCHOBHBIE ITAIIBI
JBOJIIOLUHA KUBOTHOT'O
MUpa

34

DBOJIONHS )KUBOTHBIX.
[IpakTnueckas pabota
«M3ydeHne ocoOeHHOCTEH
CTPOEHUS TIO3BOHOYHBIX
KUBOTHBIX)»

0.5

35

PaszButue xu3du Ha 3emiie
10 dpaM M MEePHOIaM

36

MaccoBble BRIMUpPaHHS —
9KOJIOTMYECKHUE KPU3HUCHI
MIPOLLIOTO

37

CoBpeMeHHBbI
9KOJIOTMYECKUN KpU3HUC,
€ro 0COOEHHOCTH

38

COBpCMCHHa}I CHUCTCMa
OPraHn4cCKOro nmpoujioro

39

OCHOBHBIE
CUCTEMAaTUYECKUE TPYIIIIBI
OpraHu3MOB

40

AHTpOHOJ'IOFI/IH — HayYKa O
YCJIOBCKC

41

PazButue npencrasienui o
MIPOUCXO0KJACHUHN YEJIOBEKa

42

MecTo 4YeIoBeKa B CUCTEME

0.5




OpPraHMYeCKOTO MHpa.
JIaboparopHas paboTa
«3yuenune ocobeHHOCTEM
CTPOCHHSI CKeJleTa
YeJI0BEKa, CBA3aHHBIX C
TPSMOXO0KICHUEM)

43

JIBroKyye CHIIbl
AHTPOIIOTeHE3a

44

CooTHomeHue
OMOJIOTHYECKUX U
COLIMANIBHBIX (PAaKTOPOB B
AHTPOTIOTEHE3E

45

OCHOBHEBIE CTaJINH
AHTPOTIOTEHE3a

46

ITaneoreneTuka u
aJIeOreHOMHUKA

47

DBOJIONHS COBPEMEHHOTO
yeJIoBeKa

48

UYenoBeueckue pachl.
[IpakTrueckas pabota
«M3ydeHne FKOJIOTHIECKIX
aJanTalyi YeJoBeKay

0.5

49

MexaucIuIuIMHaApHbBIC
METO/Ibl AHTPOTIOJIOTHH

50

3apokIeHNe U pa3BUTUE
9KOJIOTHH

51

MeToabl 3K0JI0THH.
JIaGoparopHas paboTa
«M3ydyeHne METOI0B
9KOJIOTHYECKUX

0.5




HUCCIIEJOBAHUN

52

3HayeHNE DKOJIOTHYECKAX
3HAHUI QJ1S YeJIOBEKA

53

DKkosorndeckue HaKTopbl

54

AbGunotnyeckue paKTopsl.
CBeT Kak 9KOJIOTHYECKH I
(dakrop. JlaboparopHas
pabota «BrisiBieHne
MPUCTIOCOOTIEHUH
OPraHW3MOB K BITHSTHHIO
CBETa»

0.5

55

AlGuoTtudeckue (HakTopsl.
Temmepatypa kak
IKOJIOTUYECKHUH (PaKTOP.
JlaGopaTtopHnast pabota
«BrpLsiBIEHUE
MpUCTIOCOOIeHUI
OpPraHU3MOB K BIHMSIHUIO
TEMIIEPATypPbI»

0.5

56

AbGuoTtndeckue (HakTopsl.
BnaxnocTs kak
9KOJIOTHYECKUU (HakTop.
JlaGopaTopHas pabota
«AHaTOMHUYECKHE
OCOOCHHOCTH PaCTEHUH U3
pa3HbIX MECT OOUTAHUSD)

0.5

57

Cpensl oOuTanus
OpPraHu3MOB

58

buonorunueckue PUTMBI

59

XKuznenusie GopMel




OPraHu3MOB

60

bruoTtnueckue hakTopsl

61

3HaueHrne OMOTHUECKHUX
B3aUMOJCUCTBHUI 111
CYIIIECTBOBAHMS
OpPraHU3MOB B cpejie
oOHnTaHus

62

OKOJIOTUYECKUE
XapaKTePUCTHKHU
TTOTTYJISIITIH

63

OcCHOBHBIE TTOKa3aTeIIN
HOHy.]'ISIHI/II/IZ YHUCJIIEHHOCTD,
IJIOTHOCTh, BO3pAacTHAs U
MOJIOBAs CTPYKTYpa

64

OCHOBHBIC TTIOKa3aTeIIH
MIOMYJISAIIMH: POXKIAEMOCTb,
MIPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAITUU

65

DKoJoru4ecKas CTpykTypa
MOMYJISIIIUH

66

JluHaMuKa TOMYJISIIUHU U e€
peryssus

67

Kpussie pocta
YUCIEHHOCTH MOMYJISIINH.
KpuBbie BbKUBaHUS

68

DKoJoru4ecKas HUIIa
Buja. JlaboparopHas
pabota «IIpucnocobneHus
CEMsIH paCTEeHUN K
pacceeHuIo»

0.5




69

Bun xak cucrema
MOITYJISIANA

70

3aKOHOMEPHOCTH
MOBEJCHUS U MUTPALIHI
SKUBOTHBIX

71

Coo011ecTBO OpraHu3MoB
— OMOIIEHO3

72

DKocucreMa Kak OTKpbITas
cucTeMa

73

Kpyrosoport BemiecTs u
MTOTOK SHEPTUU B
9KOCHUCTEME

74

OCHOBHBIE MTOKa3aTEIN
3KOCUCTEMEI

75

OKOJIOTHYCCKHE IMUpaMH bl

76

3menenus cooOIiecTB —
CYKIIECCHH

77

[IpupoaHbie 5KOCUCTEMBI.
DKOCHUCTEMBI 03€p U PEK.
DKOCHUCTEMBI MOPEHl
OKEaHOB

78

HpI/IpOI[HHe OKOCHUCTCMBI.
OKOCHCTEMBI TYHAP, JIECOB,
CTCHeﬁ, ITYCTBIHb

79

AHTpOHOFCHHbIC
3KOCHCTCMBbI

80

YpOo3KkocuCcTEMBI.
[TpakTuyeckas pabora
«3ydenue u onmcanue

0.5




ypOOIKOCHUCTEMBD»

81

3aKOHOMEPHOCTH
(dhopMHPOBaHHS OCHOBHBIX
B3aUMO/ICVCTBHIA
OpPraHU3MOB B
IKOCUCTEMAX

82

MexaHn3MBI BO3JEHCTBUS
3arpsI3HEHUN Pa3HbIX
TUTIOB HA
CcyOOpTraHU3MEHHOM,
OpraHU3MEHHOM,
MOMYJIAIIMOHHOM 1
9KOCHCTEMHOM YPOBHSIX

83

buocdepa —
oOmeryianeTapHas
000J104Ka 3eMin

84

VYyenue B. U.
Bepnasnckoro o 6uocdepe

85

3aKOHOMEPHOCTH
CyIecTBOBaHUs Orochepbl

86

KpyroBopoTs! BeriecTs u
OMOreOXMMHYECKHUE UKIIBI

87

30HaNBHOCTH OUOCHEPHI.
OcHOBHBIE OMOMBI CYIITU

88

YcToitunBocTh OMoCchepsl

89

OKOJIOTHYECKHE KpU3UChl U
HX IPUYHUHBI

90

Bo3zaeiicTBue yenoBeka Ha
ouochepy




91

AHTpPOIIOTEHHOE
BO3/ICHCTBUE HA
pacTUTENbHBIN U
YKUBOTHBIN MUD

92

OxpaHa npupo sl

93

OCHOBHBIE IPUHLIUIIBI
YCTOMYHMBOTO pPa3BUTHUSA
YeJI0OBEUECTBA U TPUPOJIBI

94

PanmonansHOC
MIPUPOJIOTI0JIE30BAHNE U
COXpaHEHHUE
OMOJIOrHYECKOT0
pazHo0Opaszus 3emin

95

O06001menue mo Teme
«MUKpO3IBOJIIONUA U €€
PE3yIbTaThD»

96

O06001menue mo Teme
«MaxkposBoJIIOIUS U €€
pE3yIbTaThD»

97

O0o01enue no TeMe
«IIpoucxoxaenue u
pa3BUTHE )KU3HU Ha
3emie»

98

O00011IeHIE TTO TEME
«[IpoucxoxaeHue
YeJI0BEKA — AaHTPOIIOTCHE3)

99

O06o0mIeHNE TT0 TeMe
«DKOJIOTHSI — HayKa O
B3aMMOOTHOIIIEHHUIX
OpraHu3MOBY




O000111EHIE TT0 TEME
100 «Opranusmsl U cpena
oOHUTaHUAY

O0001menue o TeMe
101 «IKOJIOTHS BUIOB U
TTOITYJISILIAID)

O06001menue mo Teme
102 «buocdepa — rmodanpHas
HKOCHCTEMA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102

7.5




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., PyorioB A.M. u
npyrue; noj penakuueit [laceunnka B.B., AkiimonepHoe o0uiecTBo
«3narenscrBo «lIpocsemenue»

CoOopnuk 3anau u ynpaxuenuit. [lon pegakiueit [laceunuka B.B. "Jlunus

KU3HU"

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
B.B. Ilaceunuk, A.A. Kamenckuii, A.M. Py61ioB u ap. buonorus. 10 kmacc.
PaGouue nporpammel.

[ToypouHbie pa3paboTKH.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

https://m.edsoo.ru






