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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo yueOGHOMy mpeamery "buornorusa" (manmee - Ouosorus) Ha
ypOBHE cpeaHero obmiero obpazoBanus pa3zpaboraHa Ha ocHoBe dDenepanbHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit @eaepannny,
dI'OC COO, Konuenuuu mnpenojgaBanus ydeOHoro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUH (penepanibHON paboueil mporpaMMbl BOCIIUTAHMUS.

VYuebnniii npeamer «buonorus» yrayonéaHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OJHUM K3 KOMIIOHEHTOB IMpeAMeTHON obnactu «EcTecTBeHHO-
HayuHble npeameTbl». CormacHo mnonoxenusMm PIOC COO mnpodunbHbIe
ydeOHbIe TpeIMeThl, U3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
muddepennnanun  00ydeHUST Ha YpOBHE CpeAHEro oOmiero oOpa3oBaHUS U
IpU3BaHbl OOECHEUNUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOILKM, CpEeIHUM
o01uM, cpeTHUM IpodeccuOHaIbHBIM U BBICIIMM 0Opa3oBaHueM. B To ke Bpems
KOKIbIM M3 H3THUX Y4YeOHBIX MPEAMETOB [OJDKEH OBITh OpPHEHTHPOBAaH Ha
IPUOPUTETHOE peElIeHUE OO0pa30BaTEIbHBIX, BOCHUTATENIBHBIX M Pa3BUBAIOIIMX
3aja4, CBS3aHHBIX C MpodopHeHTauueil oOydaroluxcs U CTUMYJIUPOBAHHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4HOI'O 3HaHHUA, CBA3aHHOTO C OMOJIOTHEH,
MEIUIMHOM, SKOJOTUEN, ICUXO0JIOTUEN, CHOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no ydeOHoMy mpeamery "buonorus" naér npeacraBieHHE O
Hend W 3ajadax ui3ydeHwst ydeOHoro mpenmera «buonorus» Ha yriyOnéHHOM
YpOBHE, OIpeseseT 00s3aTenbHoe (MHBApUAaHTHOE) MIPEIMETHOE COACPKAHKE, €r0
CTPYKTYpPUpOBaHUE MO pa3leiraM U TeMmaM, pacOpelelieHHe 0 KJaccam,
PEKOMEHYET MOCIEA0BATEIbHOCTh H3Y4Y€HUs Y4YeOHOro marepuana ¢ y4EToOM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH Y4eOHOro mporecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuaromuxcsi. B mporpamme 1o Ouonoruu
peain30BaH MNPUHLUI IPEEMCTBEHHOCTH C M3yYE€HHUEM OHOJIOTMM Ha YpPOBHE
OCHOBHOro  oOmiero oOpa3oBaHusi, Onarogaps 4YeMy MpOCMaTpPUBAETCS
HalpaBJI€HHOCTh HA  TMOCJIEAYIOIIee pa3BUTHE  OHMOJOTMYECKUX  3HAHUM,
OpHUEHTHPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUIEHUS, MPEJICTaBICHUH O 3J0pOBOM 00pa3e >KWU3HM, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyXaroliel mnpupogHoil cpene. B
nporpaMme 1o OHMOJOTMM TaKKe IMOKa3aHbl BO3MOXXHOCTH YYEOHOro mpeaMmera
«buonorusty B peamuzanuu  TpedboBanuii PrOC COO k nIaHUPyEMbIM
JUYHOCTHBIM, METAlPEAMETHBIM M NPEAMETHBIM pe3yJibTaTaM OOy4YeHHs U B
GbOopMHpPOBAaHMH OCHOBHBIX BHUJOB y4e€OHO-TIO3HABATEIBHOM  JIESITEIHOCTH
oOyyJaronmxcsit 1Mo OCBOCHHUIO COJAEpX aHUs OMOJOTMYECKOro o0pa3oBaHUs Ha
YPOBHE CpPEeAHET0 00111eT0 00pa30BaHUsI.

VYuebnsbiii npenmer «buonorus» Ha YpoBHE CpeAHEro oOiiero o0pa3zoBaHMs
3aBepuiaeT OuoJorMyeckoe o0Opa3oBaHME B IIKOJE M OPUEHTUPOBAH Ha



pacimupenue U yriayOJieHue 3HaHWHi OOyYaromMXcsi O >KMBOM MPUPOJE, OCHOBAX
MOJICKYJIIPHOW W KJIETOYHOW OWMOJOTHH, SMOPHOJOTUM W OHOJOTUU Pa3BUTHS,
TeHETHKH, CEJICKI[UU, OMOTEXHOJIOTHUH, IBOIIOIMOHHOTO YUSHUS U IKOJIOTHH.

Nzyuenne ydeOHOro mnpeamera «buonorus» Ha YrIyOJIIGHHOM YpOBHE
OPHUEHTHPOBAHO HAa MOJATOTOBKY OOYYAIOIIMUXCS K MOCIEAYIOUEMY TMOTYyYEHUIO
Ouonornueckoro  oOpa3oBaHHs B By3aX U OpraHM3alMSIX  CPEIHEro
npogeccuonanbHOro o0pa3zoBanusi. OCHOBY €ro coAepkKaHHs COCTaBIISIET cUCTEMaA
OMOJIOTUYECKUX  3HAHUM, TMOJNYYEHHBIX TPU HU3YYECHUU  OO0ydaroIHUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHUECKUX Pa3/esioB OMOJIOTMHA Ha yPOBHE OCHOBHOTO
oOmero obpazoBanus, B 10—11 knaccax 3Tu 3HaHMS NOJy4aroT pa3BuTHe. Tak,
paciidpeHsl U yriyojeHbl OWOJIOTMYECKHE 3HaHHS O PAaCTEeHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME 4YeJOBEKa, OOIUX 3aKOHOMEPHOCTSX KU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKIE CBEIEHHUS IPUKIIATHOTO U TTIOMCKOBOTO
XapakTepa, KOTOpbIe MOXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI IS MOCIETYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTETparusi OWOJOTHYECKUX 3HAHHUHU C
COOTBETCTBYIOIIMMH 3HAHUSIMHU, TOJYYCHHBIMU OOYYAIOIIMMHUCS TPU H3YUYECHUU
bu3MKH, XUMHH, Teorpadui U MaTEeMaTHKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosnorusa" orpaxaer
CHUCTEMHO-YPOBHEBBI W OJBOJIOIMOHHBIA TOAXOABl K HW3YYCHHIO OWOJIOTHH.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHBIE JJIsl JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3alliu, HBOJIIOLUK OPraHUYEeCKOro Mupa Ha 3emiie,
coXpaHeHHusi OHMOJIOTMYecKOoro pa3HooOpasusi ImaHeTel. Tak, B 10 kiacce
U3y4alOTCS OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWMONOTHH, SMOPUOJIIOTHH U
OMONIOTHH Pa3BUTHUS, TEHETHUKU M CEJICKIUU, OMOTEXHOJOTUU M CHHTETHYECKOMN
OMOJIOTHH, aKTyaJU3UPYIOTCS 3HAHUS OOYYalOMUXCA IO OOTaHWKE, 300JI0THH,
aHatomMuu, (usmonoruu uenoseka. B 11 kjacce wu3y4aroTcsi 3BOJIOLMOHHOE
y4eHUE, OCHOBBI KOJIOTUHU U yUeHHUE 0 Ouocdepe.

VYueOusii npeamer  «buonorus»  mpu3zBaH  00€CHEYUTh  OCBOEHHUE
oOydaromuMucs: OMOJIOTMYECKUX TEOPUN M 3aKOHOB, MAEH, MPUHIUIIOB U MIPABHII,
JIeXKAIIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOT000pa3uu M OCOOCHHOCTAX KIIETKH, OpraHu3Ma, MOIMyJISIuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIONIUXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
MCCIICJIOBAHMSIX B OMOJIOTHH, MIPUKIATHBIX aClleKTax OMOJOTHYEeCKUX 3HaHUM. Jliis
pa3BUTUSL M TOJACpPXKAHUS HHTEpeca oOydaroumxcs K OWONOrMHM HapsAgy co
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOI0 MaTepuasia B COAEPKaHUHU MPOTrpaMMbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C UCTOPHEN CTAaHOBJICHHS U Pa3BUTHUS
TOM WIM WHOW o0nacTh OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOe’KHBIX
y4€HBIX B pPELICHUE BaXKHEUITNX OMOJIOTHUYECKUX U KOJOTHYECKUX MPOOIIEM.



[enp n3yuenus yueOHOro mpeamera «buosnorusy Ha yriryOJI€HHOM YPOBHE —
OBJIaJICHUE  OOYYAIOMIMMHUCS  3HAHUSAMH O  CTPYKTYPHO-(PYHKIIMOHAIBHOU
OpraHu3allMi >KUBBIX CHCTEM pAa3HOTO paHra U MpuoOpeTeHue yMEeHUu
UCIIOJI30BaTh 3TU 3HaHUS B (POPMHUPOBAHUM MHTEpPECA K OMpeAesIEHHON 00siacTu
npo(ecCHOHaNbHON NIeATETbHOCTH, CBSI3aHHOM C OuWoOJIOTHel, WM K BBIOOPY
y4eOHOTO 3aBEICHHUS IS TPOIOJDKEHUS OMOJIOTHIECKOTO 00pa30BaHUsI.

Joctiwkenue 1enu wu3ydeHws ydyeOHoro mnpeamera «buomorus» Ha
yTiy0JIEHHOM YpOBHE 00€CIIeUnBAETCS PEUICHUEM CIIEIYIOIUX 3a0a4:

OCBOEHHE 00YYaIOIIMMUCA CUCTEMbl OMOJIOTHYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUAX, KOHIEMIHUSIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
MpaBUJIax, COCTABIIIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO0 KAPTUHY MUPA; O
CTPOCHUH, MHOT000pa3MM M OCOOCHHOCTSIX OHOJOTHMUECKUX CHCTeM (KJIEeTKa,
OpraHu3M, MOMYJISIHs, BUJ, OMOreo1eH03, Onocdepa); O BhIIAIOIMIUXCS OTKPBITHSIX
Y COBPEMEHHBIX UCCIEOBAHUSIX B OMOJIOTHH;

03HAKOMJIEHUE OOYYalomIMXCsi C METOJAaMU I[O3HAHUS >KUBOW MPUPOJIBI:
UCCJIEIOBATEILCKUMHU  METOJlaMid  OMOJIOTMYECKHX HayK (MOJEKYJSIipHOM U
KJIETOYHOM OMOJIOTUM, SMOPHOJIOTUM W OHOJIOTMM pa3BUTHUS, TEHETHUKU U
CeJeKUUH, OWOTEXHOJOTMM M CHUHTETUYECKOM OWOJIOTHH, MaJCOHTOJIOTHUH,
9KOJOTMH);  METOAaMH  CaMOCTOSITEIBHOTO  MPOBEAECHHUS  OMOJOTMYECKHX
HcClieIoBaHUM B jabopaTopud uU B Ipupoae (HaOmoAeHUE, H3MEpPEHUeE,
HKCIEPUMEHT, MOAECIUPOBAHUE);

OBJIQJICHUE OOYYalOUIUMHUCA yMEHUSIMU: CaMOCTOSITEIbHO  HAXOJUTh,
aHAJIM3UPOBATh W HCIOJIb30BaTh OHOJOTMYECKYH0 HH(POPMALIMIO; MOJb30BAThCS
OMOJIOTMYECKON TEPMHUHOJIOTMEN M CUMBOJMKOM; YCTaHaBIIMBAaTh CBSI3b MEXIY
pa3BUTHEM OHOJIOTMM U  COIMAIBHO-PKOHOMUYECKUMH U  IKOJOTUYECKUMHU
npoOjeMaMu 4YeJOBEYECTBA; OILICHUBATh IOCJIEACTBUS CBOCH NEATEITBLHOCTH I10
OTHOLIEHUIO K OKpYy)Karolleil MpUpOJHON cpene, COOCTBEHHOMY 3/I0pPOBbIO U
3I0POBBIO0  OKPY’KaIOIIMX JIIOAEH; OOOCHOBBIBAaTH M  COOJIOJATh  MEpHI
npodrtakTHK WHGEKITMOHHBIX 3a00J€BaHU, TIPABUIA TTOBEJCHUS B MPHUPOJAC U
obecrieueHrs 6€30MaCHOCTH COOCTBEHHOM KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsX MPHUPOJHOTO M TEXHOTEHHOTO  XapakTepa; XapaKTepu3oBaTh
COBPEMEHHbBIC HAYUHbIE OTKPBITUSI B 00J1aCTH OMOJIOTUH;

pa3BUTHE Y 00yYarOUIMXCsl UHTEJUIEKTYyalIbHbIX U TBOPYECKUX CIIOCOOHOCTEN
B IpOllecCe 3HAKOMCTBA C BBIJAIOIIMMUCA OTKPBITUSIMU U COBPEMEHHBIMU
UCCJICIOBAHUSIMU B OHOJIOTHH, pEIIaeMbIMU €10 TpoOJeMaMH, METOAO0JOTHUen
OMOJIOTUYECKOTO UCCIIEJOBAHUS, IPOBEACHUS AKCIEPUMEHTAIBHBIX
UCCJIEIOBAHUM, PEeIIeHHs] OMOJOTHYECKUX 3a7a4, MOACINPOBAHUS OMOJIOTUYECKHUX
00BEKTOB U MPOIIECCOB;



BOCITUTAHUE Y 00YyYaIONUXCs IICHHOCTHOTO OTHOIIEHUS K KUBOW TIPHUPOJC B
IIEJIOM M K OTJICJIBbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUECKOH,
IFeHETHYEeCKOM TPaMOTHOCTH, OOIIeH KyJIbTYpbl TMOBEIEHUS B MPHUPO/IE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHre  OOyYaroIIMMHCS  KOMIIETEHTHOCTH B PAIlMOHAILHOM
PUPOIOTIOIL30BaHNN (COOIOIEHNE TPaBWJI TOBEICHUS B TMPHUPOJIE, OXPaHBI
BHJIOB, SKOCHCTEM, OHMOChephl), COXpaHEHUH COOCTBEHHOTO 3J0POBbS M 3/I0POBBS
OKpyXXarolmux Jojaer  (cobmoaeHus Mep TpoPUIAKTHKA  3a00JICBaHUM,
obOecrieueHre OC30MACHOCTH JKHU3HEACSITCIIbHOCTH B YPE3BBIYAMHBIX CHTYAITHUSIX
OPUPOJHOTO ¥  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BAHUS
OMOJOTUYECKUX 3HAHUN U YMEHUN B TOBCEAHEBHOM JKU3HU;

CO37JaHUE  YCIOBUWA I  OCO3HAHHOTO  BBIOOpa  OOydYarOMIMMHUCS
WHIUBUY AIbHON o0pa3oBaTeIbHOM TPAeKTOPUH, CIOCOOCTBYIOLIEH
HoclIeyoueMy TpO(PEeCCHOHATLHOMY CaMOOINPEIEICHUI0, B COOTBETCTBUHU C
WHINBUy ATbHBIMU UHTEPECAMH U TIOTPEOHOCTSIMH PETHOHA.

OO011ee 4uCI0 YacoB, OTBEJICHHBIX HA M3y4YEeHHE OWOJIOTHUU Ha YTIyOJIeHHOM
ypOBHE cpeaHero obiiero oopazoBanusi, coctaBisier 204 yaca: B 10 kmacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEAEI0).

OT60p opraHu3anMoHHBIX (OPM, METOJOB U CPEACTB OOy4EeHUs OUOJIOTUU
OCYIIECTBISIETCS ¢ YUETOM CHenu(UKU ero COJASp)KaHWsS W HAMpaBICHHOCTH Ha
MPOJIOJDKEHNE  OHOJOTHYECKOro 00pa3oBaHMsl B OpPraHU3aIUsX  CPEIHETO
po(ecCHOHaNBLHOTO U BBICIIETO 00pa30BaHUs.

OO0s13aTeNbHBIM YCIOBUEM MIPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SIBJISICTCSI TIPOBEJICHHUE JIA0OPATOPHBIX M TpakTH4YecKux pabor. Takke ydactue
00ydJaronuxcsi B BBIMOJHEHUU MPOEKTHBIX M Y4eOHO-HUCCIEA0BATENIbCKUX PadoT,
TEMaTUKa KOTOPBIX OMpENENsieTCs y4YuTeJIeM Ha OCHOBE HMEIOIIHUXCS
MaTepHUAIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MIPUPOJHBIX YCIOBUU.



COJEP XAHME OBYUYEHUA
10 KIIACC

ConepxaHue mporpamMMsbl, BBIIEIEHHOE KYpPCUBOM, HE BXOAUT B IMPOBEPKY
rocyJapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHnHast OMOJIOTHS — KOMIUIEKCHasl Hayka. KpaTkast HCTOpusi pa3BUTHS
Ouonornu.  buonormdyeckue  HAYKM M HM3yYaeMble ~HMH  MPOOJIEMBI.
dyHIaMEHTaJIbHbIE, NPUKIAJHBIE M TOWCKOBBIE HAyYHBIE WCCICIOBAHUS B
OHMOJIOTUH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonorueil. 3HaueHUe OUOJOTUM B
IIPAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKa: MEIOULMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILJIEHHOCTH, OXPAHE NPUPOIBI.

JdemoHcTpanumn

[Moptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsus,
V. I'apseii, I'. Mennens, B. U. Bepnanckuit, U. I1. 11aBnos, M. . Meunnkos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuupbl U cxembl: «CBsi3b OMOJIOTMHM C JIpYyruMu Haykamuy, «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. JKuBble cUCTEMBI U MX U3YYeHHUE

KuBble cucTtemMbl Kak mpeaMer u3zydeHusi Ouonoruu. CBONCTBA >KUBBIX
CUCTEM: €IMHCTBO XUMHUYECKOIO COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTb,
CJI0XHOCTh W YNOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpTraHW3allus,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTh, U3MEHUYUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3alny KUBBIX CHUCTEM: MOJICKYJISIPHBIMA, KJIETOYHBIH,
TKAQHEBbIN, OpPraHU3MEHHBIM, MOIMYJISIIIHOHHO-BUJIOBOM, AKOCHUCTEMHBIN
(buoreonenoTnyeckuit), OmochepHsiit. Ilporecchl, TPOUCXOIAIINE B KUBBIX
cucremax. OCHOBHBbIE TpHU3HAKU KUBOro. JKu3Hb Kak (opMa CyIiecTBOBaHUS
Marepuu. Hayku, n3ydaromue )KuBble CUCTEMBbI HA PA3HBIX YPOBHSIX OpPTraHU3AIUU.

W3yuyenue xuBbIX cucteM. MeTonsl Ouonoruueckoir Hayku. HaOmionenue,
M3MEpPEHUE, DKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. llonarue o 3aBucuMon u
He3aBUCHUMOW mniepemeHHOW. [lmaHupoBanue »skcnepumenTta. IlocTaHoBka u
npoBepka rumnote3. HyneBas runore3a. [lonsarue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Owomormueckux maHHbIX. OIEHKa JOCTOBEPHOCTH IOJTYYEHHBIX
pesynbTatoB. [IpuumHBI HCKaxkeHUsT pe3ynbTaToB J3KcnepuMeHTa. lloHsaTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuipt u cxeMbl: «OCHOBHBIE TpPU3HAKU KU3HW», «buonorunyeckue
cucrtembl», «CBoiiCTBa KHUBOW MaTepun», «YPOBHU OpraHU3aLMUU KUBOU
npuponb», «CTpoeHHe MKUBOTHOW KIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHoOB 4YeJloBeuecKkoro opranumsman, «buoreonenos», «buocdepa», «Meroabl
U3y4EHUs )KUBOU IIPUPOIBDY.

O6opynoBanue:  jmabopaTopHOoe  OOOpyJOBaHWE I TPOBEICHHUS
HAOJIIOICHHH, U3MEPEHH, SKCTICPUMEHTOB.

IIpakTuueckas padora «lcrnonp30BaHuE pA3IUYHBIX METOHOB MpH
M3YYECHUHU KUBBIX CUCTEM.

Tema 3. buoJiorusi KjieTku

Knerka — cTpykTypHO-QyHKIIMOHANbHAS e€AWHHIIA KUBOTO. Mcropus
oTKpbITUA KiIeTku. Pabotel P. ['yka, A. JleBenryka. Knerounast reopust (T. I1IBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJOXEHUS COBPEMEHHOW KJIECTOYHOM
TEOPUH.

Metoapl  MOJIGKYJSIPHOM W KIETOYHOM  OMOJOTHMU:  MHUKPOCKOMMUS,
xpoMmarorpadusi, IMeKTpodopes, METOl MEYEHBIX aToMOB, Au(depeHITnaATbHOES
HEHTpU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @urcuposanHvix
K1emoK. DIEeKTpOHHAas MUKpockonus. Koxgoxanvuas muxpockonus. Bumanvnoe
(npudicuznerHoe) uzyueHue Kiemox.

JdemoncTpanuu

[Toptpetsi: P. I'yk, A. JleBenryk, T. IlIBann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabmuupl u cxembl: «CBETOBOM MHUKPOCKOIM, «JIEKTPOHHBII MHUKPOCKOID,
«Hcropus pazBUTHA METOAOB MUKPOCKOTIUID.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpENnaparbl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

IlpakTuueckass padora «l3ydueHue METOAOB KJIETOYHOW OHUOJIOTUH
(xpomartorpadusi, a3ekTpodope3, audpdepeHnranbLHOe 1EeHTPUGYTUpOBaHUE,
[TLP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKU

XUMHUYECKHI COCTaB KJIETKU. Makpo-, MHUKpPO- U YJIbTPAMUKPOIJIEMEHTHI.
Bona m e€ posib Kak pacTBOPUTENS, pEarcHTa, y4acTue B CTPYKTYPHUPOBAHUU
KJIETKH, TEIUIOperysiquu. MuHepanbHble BEUIECTBA KJIETKH, UX OHOJIOruYecKas
poJib. PONb KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonornyeckue mnonumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosekysbl. [lepBuunas
CTPYKTypa Oenka, MeNnTHAHas CBA3b. BTopuyHas, TpeTU4Has, 4YeTBEPTUYHAs
cTpykTypbl. [lenatypamus. CpoiictBa OenkoB. Kriaccuduxamuss — Oenkos.
buonorunyeckue Gpynkum 6emkoB. [Ipuonasi.



YraeBoasl. MoHOCaxapuabl, AUCaXapuibl, OJIMTOCaXapuIabl U MOJIHCAXaPUIbIL.
OOmuii TUTaH CTPOCGHHUS U (PUBMKO-XUMHUYECKHME CBOMCTBA  YIJIEBOJIOB.
buonornyeckre GyHKIMN YIII€BOIOB.

Jlunuasl. 'mapodunsHo-ruapodoOHbIe cBoMicTBA. Kitlaccudukanus nunuaos.
Tpurnunepunpl, QocPoaunuasl, BOCKH, CTepouabl. buonorunueckue QyHKUUN
munuaoB. OOmMe CBONCTBA OMOIOTHYECKIX MeMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJTYTIPOHUIIAEMOCTb.

Hyxnennoseie kucinotsl. JJHK u PHK. CrtpoeHune HYKIEHHOBBIX KHCIIOT.
Hyxneotuapl. [lpunnun kommementapuoctu. [lpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas crimpans. Mectonaxoxaenue u Ouonorndeckue pynkmuu JTHK.
Bunst PHK. ®ynkuuu PHK B kierke.

Crpoenue mounekynbl AT®. Makpospruueckue cBsizu B Mosekyie ATO.
buonornyeckue ¢pynkuuun AT®. BoccTaHOBIEHHbIE IEPEHOCUUKH, UX (PYHKIIUU B
kietke. [pyeue wykneozuompugocpamer (HT®). CexsenupoBanue JIHK.
Memoouvl cenomuxu, mpancKpunmomuKu, nPomeoMuKHu.

CtpykrypHas OuojorHs: OMOXHMHYECKHE U OMO(HU3NYECKUE MCCICAOBAHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyn. Mooeruposarnue
CMPYKMYpbl U QYHKYULL OUOMONEKYI U UX Komniekcos. Komnvromephuili ouzaun u
OpeanHuyecKull CuHme3 OUOMONEKYI U UX HENPUPOOHBIX AHANO0208.

JdemoncTpanuu

[Toprpetsr: JI. Ilonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiuh,
®. Conrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHue XUMHUYECKUX DJIEMEHTOB B HEXHBOM
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOEH.

Tabmuubr u cxemsl: «llepuogmdeckass Tabnuia XUMHUYECKUX JIIEMEHTOBY,
«CtpoeHue MoJIeKyJbl BOJIbI», «BelllecTBa B cocTaBe OpraHu3mMoB», «CTpoeHue
MOJIEKYJIbl  Oenikay, «CTpyKTypbl O€lIKOBOM MOJIEKYJb», «CTpOeHHE MOJIEKYII
yriaeBofoBy, «CTpoeHwe MOJeKyd JUNUIoB», «HyKiIenHoOBbIE KHCIOTHIY,
«Ctpoenne Monekybl ATOy.

O6opynoBaHue: XUMHUYECKas OCY1a U 000PYI0BaHHUE.

JlabopaTtopnasi pabora «Ob6HapyxeHHe OETKOB C MOMOIIBIO KAYECTBEHHBIX
peakum».

JlaGopaTropnass  paGora  «lccrmemoBaHue — HYKJIEMHOBBIX — KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTtpoenne ¥ PyHKIUN KJIETKH

Tumel KIeTOK: JyKapuoTHYecKas U mpokapuornyeckas. CTpyKTypHO-
(GyHKUHOHATbHBIE 00pa30BaHUS KIETKU.



CrtpoeHre mpOKapruoOTHIECKOH KIeTKH. KileTouHas cTeHKka OakTepuil u apxei.
Oco0OeHHOCTH CTpOEHHsI TEeTepoTpoHONW U aBTOTPOPHON MTPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib IPOKapuoOT B OMOIIEHO3aX.

Ctpoenue u (byHKIITMOHUPOBAHHUE AYKapUOTHUUYECKOU KJICTKHU.
[Tnazmatuueckass wmemOpana (mazmanemma). CTpykTypa IIa3MaTU4YeCcKOU
MeMOpanbl. TpaHCIIOPT BEMIECTB Yepe3 IIa3MaTUYECKyl0 MeMOpaHy: MacCUBHBIN
(muddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUYHBIA W BTOPUYHBIH
aKTUBHBIN TpaHcropT). Ilomymponunaemocts wMeMOpanbl. PabGoTa HaTpuii-
KaJIUEBOTO Hacoca. DHAOLMTO3: MUHOLMTO3, (aronuTo3. Dk3o1uuTo3. Kierounas
crenka. CTpykTypa v QyHKIIMHM KIETOYHON CTEHKU PACTCHHM, TPHOOB.

[Hutomna3zma. [uto30mb. [luTockener. J{BrxeHnue muroria3Mbl. OpraHouabl
kinetkn. OnHOMeMOpaHHBIE OPTaHOWIBl KJIETKH: JHJOIUIa3MaTHYecKas CeTh
(BIIC), annmapar 'onbaxku, JTU30COMBI, UX CTpoeHUE W (yHKIMH. B3auMocBs3b
OJITHOMEMOpPAHHBIX OPraHOMJOB KJIETKH. CTpOeHHE T'paHyJSIPHOTO PETUKYJIyMa.
Mexanuzm nanpaenenus benkos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyssipHBIA)  SHIOIUIA3MATHYECKUIN
peruxynyM. CekperopHas ¢yHKuus amnmapara ['onbmku. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onv0xcu. TpaHcnopT
BEIIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. Kierounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWABI  KIETKH:  MUTOXOHAPUM,  ILJIACTUJIBI.
IIpoucxoocoenue mumoxonopuit u niacmud. Cumouozenes (K.C. Mepeckosckuti,
JI. Mapeynuc). Ctpoenne u (YHKIIMM MUTOXOHJpUN W 1uiactui. llepBuunele,
BTOPUYHBIE UM  CJIOXKHBIE  TUIACTUALI  (POTOCHUHTE3UPYIOMIMX  JYKAPHUOT.
XJIOPOIIACTBI, XPOMOILIACTHI, JEUKOIIACTHI BHICIIUX PACTEHUM.

HememOpanusie opranouasl kietku CTpoeHue M (QyHKIIMA HEMEMOpPaHHBIX
OpraHouJI0B KJIETKHU. PuGocomsl. IIpomesicymounvie Qunamenmeoi.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MpbllIeUHbIE  KIIETKU.
Axmunosvie KOMHOHEHmMbl HeMbluleyHblX Kiemok. Mukpotpy6ouku. Kinerounbii
neHtp. CTpoeHMe H JBWKEHHE KIYTHKOB UM pecHHYEeK. MHUKpOTpyOOUKH
nuToruia3mel. LleHTpuons. benku, accoyuuposanmvie ¢ MuKpopuiameHmamu u
muxpompybouxamu. Momopnvle 6enxu.

Anpo. Ob6onouka siapa, XpoMaTUH, KapuoIuia3Ma, SIAPHIIIKH, UX CTPOCHUE U
bynkuuu. SnepHbiii OenkoBbId MaTpukc. IIpocTpaHCTBEHHOE pacmoIOKEHHUE
XpoMocoM B HHTep(ha3sHOM siape. Idyxpomamuu u 2cemepoxpomamut. bemku
XpOMaTWHa — THUCTOHBI. Jlunamuxa sdepHou 00010YKU 6 Mmumose. Soepmblil
mpauncnopm.

Kinerounsie BkiatoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK DYKaApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdeMoHcTpanuu



[Toptpetsr: K.C. Mepexkosckuii, JI. Mapryinuc.

Tabmumbsl u cxembl: «CTpoeHHE 3YKApUOTHYECKON KieTku», «CTpoeHue
JKUBOTHOW  KJIETKH», «CTpO€HHE  pacTUTENbHOM  KieTkn», «CrpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHne NpOKapuOTHIECKON KIETKNY.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpEenaparbl pPacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOIIPENapaTsl OaKTepUaTbHBIX KIETOK.

JlabopaTopnass pabora «l3ydyeHue CTpOEHHSI KIETOK Pa3IM4HbIX
OpPraHu3MOB).

IIpakTnyeckas padora «/3ydyeHne cBOWCTB KIETOYHOU MEMOpaHBI».

JlabopaTopHass padora «JccnepmoBanue muasmosin3a W JAEIUIA3MOJIM3A B
PACTUTENBHBIX KIETKAX.

IIpakTnueckass padora  «l3ydyeHue  [OBWKEHUS  UUTOILIA3Mbl B
PACTUTEIIBHBIX KIIETKAX).

Tema 6. OOMeH BelmiecTB M peBpalleHHe JHEPIHH B KJIETKe

AcCUMWISIIIAS U TUCCUMIIIALIAA — BE CTOPOHBI MeTabonu3Ma. Tumnsl oomMena
BEIIECTB: aBTOTPO(HBIN W TeTepOoTPOQHBIA. YUacThe KHUCIOpOJa B OOMEHHBIX
mpoleccax. OJHepreTuueckoe oOecrieueHre KiIeTKu: mnpeBpanieHue ATD B
oOMeHHBbIX Tmporieccax. DepMeHTAaTUBHBIM XapakTep peakluuil KJIETOYHOIO
Merabonuzma. DepMEeHTBI, HUX CTPOCHHE, CBOICTBA U MEXaHHU3M JICHCTBUSI.
Kodepmentsl. Otanuns pepMEHTOB OT HEOPraHMYECKHX KaTalin3aTtopoB. bemku-
AKTUBATOPHl U OEIKU-UHTHOUTOPHL. 3aBUCUMOCTH CKOPOCTH (PEPMEHTATUBHBIX
peakuuii OT pa3IMUHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OpraHMYecKUX BellecTs B Kietke. DorocunHres.
Anoxcueennvill U okcuceHHblll pomocunmes y 6axmepui. Ceemocodbuparouue
nuUeMeHmbvl U NUSMEeHMbl PeakyuoHHo20 yenmpd. Polb XJI0pOIUIacTOB B IpoLEcce
dboTocunTeza. CBeroBas u TeMHOBas ¢aspl. Pomoovixanue, Cs., Cy. u CAM-munol
gdomocunmesa. IlponyktuBHocTh GoTOCHHTE3a. BiusHue pa3iandHbx (HakTOpoB
Ha CKOpOCTh (poTocHMHTE3a. 3HaUYeHUE (POTOCUHTESA.

XeMOCHUHTES. Pasnoo0Opasue OpPraHU3MOB-XEMOCHUHTETUKOB:
HUTPUDUIIUPYIOIIHE OaKTepuu, >KeNe300aKTepuu, CepoOaKTEPHH, BOJOPOIHBIC
OakTepun. 3HaYCHUE XEeMOCHUHTE3A.

AHa’poOHble opranu3Mbl. Buaesl Opoxxenus. IIponykTbl OpokeHHMs M HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’3pOOHbIE MHUKPOOPTraHU3MBbI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspoOHBIe OpraHu3MBbl. Oranbl HYHEPTETUYECKOTO oOMeHa.
[ToaroToBuTenbHbIN dTan. ['HKOIN3 — OECKUCTOPOAHOE PACIICTUIEHUE TIIFOKO3bI.

buonornyeckoe OKHCI€HUE, WA KIETOYHOE JibIXxaHue. Poib MUTOXOHIpUI B
nporueccax onojgornyeckoro okuciaeHus. [uknnueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. uepeuss MmemoOpannozo 2paoueHma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cummaszwi. IlpeumyimiecTBa a’poOHOTO IMyTH
oOMeHa BelecTB nepes aHadpoOHbIM. D(PHEKTUBHOCTH SHEPTETHUECKOTO OOMEHa.

JdemoHcTpanuu

[Toptpersr: k. Ilpuctin, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, 11. Murtuem, I'. A. 3aBap3uH.

Tabnuiel 1 cxembl: «DOTOCUHTE3», «DHEpreTuueckuit oomen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYAOBaHHUE AJII IMPUTOTOBIICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopnass pabGora «/3yueHue  KaTaIUTUYECKOW  aAKTUBHOCTH
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajaasbl)y.

JlabopaTtopnass pabGora «/3ydeHue (HEepMEHTATUBHOTO pACIICIICHUS
MIEPOKCHJIa BOJIOPO/Ia B PACTUTEINIBHBIX U KUBOTHBIX KIETKaX).

JlabopaTopnass padora «CpaBHeHue mporieccoB (OTOCHHTE3a U
XEMOCHHTE3a.

JlaGopaTopHasi padoTa «CpaBHEHHE ITPOIIECCOB OPOKCHUS U JbIXAHH.

Tema 7. HaciiencreHnasi uHGopmManus U peajn3anus eé B KJIeTKe

Peakiuu mMarpuuHoro cunres3a. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKILIMSIX
MaTPUYHOI'O CHHTe3a. Peanuszanus HaciaeAacTBEHHOW MHpopManuu. ['eHeTnueckuit
KOJI, €ro cBoucTtBa. TpaHckpuniusa — MarpuuHbli cuHTe3 PHK. IIpunumms
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIbHOCTh, ACUMMETPUYHOCTbD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yuyactue TpancnoptHbix PHK B 6uocunrese Genka.
VYcnoBus Omocunteza Oenka. KomupoBanme amuuokucnotr. Ponbp pubocom B
OouocuHTese Oenka.

Cospemennvie npedcmasienus o cmpoenuu 2enog. OpraHuzanus reHoma y
IIPOKApUOT U 3YKapuoOT. Peryysiius akTUBHOCTM I'€HOB Yy NpokKapuoT. ['mmore3a
onepoHa (®. XKako0, XK. Mano). Moaexynapuvie mexanusmovl 3KCHpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomel 2enog. Perynsuus 0OMEHHBIX
IPOLIECCOB B KJIeTKE. KiIeTOUHBINA roMeocTas.

Bupycel — HekieTounbie (OpMBI )KU3HU M 00JUraTHbie napa3utbl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHenHviti Yyuki
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, obaxmepuogazos.
Obpamnasa mpauckpunyus, pesepmasa, UHmMezpasd.

Bupycubie 3aboneBanus denoBeka, KuUBOTHBIX, pactenuid. CITN], COVID-
19, counanbHbie U1 MEAUIIMHCKHE TPOOIIEMBI.

buoungpopmamura: unmeepayus u anamus o6orvuwiux maccueos («bigdatay)
CMPYKMYpHuIX buonocuyeckux oannvix. Hanomexuonoeuu 6 ouonocuu u meouyune.
Ilpoepammupyemvie pynxyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JdemoHncTpanuu

[Toptpetsr: H. K. Kosbiios, /1. 1. UBaHoOBCKHIA.

Tabmuiel 1 cxembl: «brocunTe3 Oenkay, «I'eHeTndeckuit koa», «Bupyceiy,
«bakrepuodarm.

IIpakTuyeckas padora «Co3naHue MOJIECIIN BUPYCA».

Tema 8. 7/Ku3HeHHbIH HUKJI KJIETKH

Knerounsiéi 1wk, ero mnepuoabl W peryisinusa. WMutepdaza u  MuTos.
Oco0OeHHOCTH TMpoIIecCcOB, MpoTeKalIux B uHTepdaze. [loaroroBka KIeTKH K
nenenuto.  I[lpecuntetrudyeckuii  (MOCTMUTOTUYECKHUM),  CHUHTETHYECKHM U
MOCTCHHTETHYCCKUH (MPEMUTOTUICCKUI) TIEPHOIbI HHTEP(DA3HI.

Marpuunbeii cunte3 JHK — pernmukamms. [Ipunuuner perummkanuu JITHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIIAPAIJIEIBbHOCTD.
Mexanusm perukanuu JJTHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TenomMepaza. XPOMOCOMHBIH HaOOp KJIETKM — KapuoTul. JIUIiIouaHbId W
rarioOuaHBIA  HAOOpPBI  XpoMocoM. ['oMomorudnabie xpoMocombl. [lonoBwie
XPOMOCOMBI.

Henenue xnetkn — wmuto3. Craguu MHTO3a U TNPOUCXOIAIINE B HUX
npoueccel. Tunel muTo3a. Kapuoknne3 u nuToknHe3. buosiornyeckoe 3HayeHue
MHUTO3a.

Perymamusa mutorndeckoro nukia kietkd. lIporpammupyemasi kinerouyHas
rubespb — arnomnTos.

Knerounoe siapo, XpoMocombl, (DyHKIIMOHANIbHAsg TE€HOMUKA. Mexanusmul
npoaugepayuu, ouppepenyuposxu, cmapenus u eubeiu xiemox. «l{ugposas
KiemKa» — buoun@opmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmumer 1 cxeMbl: <«OKW3HEHHBIH IMKII KIETKW», «MmuTo3», «CTtpoeHue
xpomocomy, «Perukanust [JJHK.

O06opynoBaHUE: CBETOBOM MUKPOCKOI, MUKpOIIpenapatbl: « MUTO3 B KJ€TKaxX
KOpEIIIKa JTyKay.

JlaGopaTopHnas padora  «M3yueHne  XpOMOCOM  Ha  TOTOBBIX
MUKPOIIPENapaTaxy.

JlabopaTopHasi pabora «HalnroieHe MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpPOIpEnaparax).

Tema 9. CtpoeHue n GyHKUNHM OPraHU3MOB

buonornueckoe pazHoobOpasue OPraHu3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOEHUS M KUBHEACATEIbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakTepuu, apxeu, OJHOKJIETOYHbIE TpPUOBI, OJHOKJIETOUHbIC
BOJIOPOCIH, APYTHUE NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.



B3anmocBsA3p 4YacTel MHOTOKJIIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl M
cucreMbl opranoB. Opranu3M Kak euHoe 1einoe. ['omeocras.

Tkanum pacrenuii. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBareibHas,
MOKPOBHAsI, MPOBOJsIIAsA, OCHOBHAas, MexaHudeckas. OCOOCHHOCTH CTPOECHUS,
(GyHKUMNA 1 pacloNioKEeHHs TKAHEH B OpraHax pacTEHUU.

TkaHUW XKUBOTHBIX M YEJOBEKA. THWIbI KHUBOTHBIX TKAHEU: 3MUTEIIHAIbHAS,
COCIMHUTEINbHAS, MbIlIeyHasi, HepBHas. OcCOOEHHOCTH CTpoeHUs, (YHKIHA U
pAacHoJIOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKa.

Opranbel. BereratuBHble W TE€HEpaTUBHBIE OpraHbl pacteHuil. OpraHbl H
CHUCTEMBI OPTAaHOB KUBOTHBIX U Ye0BeKa. DYHKIUHM OPTraHOB U CUCTEM OPTAHOB.

Onopa Tena opranu3moB. Kapkac pacrennil. CKeneTbl OJHOKJIECTOYHBIX H
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHue u
TUIIBI COEIUHEHUS KOCTEH.

JIBmkeHne  opraHu3MoB. J[BHJKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOONIHOE, KIYTUKOBOE, PeCHUYHOE. J[BI)KEHHWE MHOTOKJIETOUHBIX PACTEHUM:
TPOIIU3MBI M HACTUU. JIBMJKEHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblleyHas cucreMa. Pediekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenne BOAbI, YIVIEKUCIOrO Tra3a |
MHUHEPAIbHBIX BEIIECTB pacTeHUsIMU. lluTaHue >XKMBOTHBIX. BHyTpuInonoctHoe u
BHYTPHUKIIETOUHOE TNHIEeBapeHue. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBAPUTENILHOTO TpakTa. [lumeBapurenvHble kene3pl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacteHuit. Jlpixanue ;xuBOTHbIX. Juddy3us
ra3oB 4€pe3 NOBEPXHOCTh KiIETKU. KoxxHOE npixanue. /[pIxarenbHas NOBEPXHOCTD.
Kabepnoe u nérounoe apixanue. J{pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOIIUOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKMX TMO3BOHOYHBIX JKMBOTHBIX.
JIpixaTenpHas cucrema 4esioBeka. MeXaHu3M BEHTWIILUUU JETKUX y MNTUL U
MJIEKOMIUTAIOMUX. Perysiius napixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BeEWIECTB Yy OpPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMbI PACTECHHIM.
Tpancnopt BewecTB y JKMBOTHBIX. KpoOBEHOCHass cucrema U €€ Oprasbl.
KpoBeHocHasi cucTteMa IO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru kpoBooOpaieHusi. DBOJIOIUOHHbBIC
YCJIOKHEHUSI CTPOEHUSI KPOBEHOCHOW CUCTEMBI MMO3BOHOYHBIX JKUBOTHBIX. PaboTa
cepana v €€ peryisaius.

Beigenenue y opranusMoB. Beimenenue y pacreHuil. Beigenenue y
KUBOTHbIX. CokpaTuTenbHble Bakyonu. Opranbl BblaelieHus. PuiubTpanus,
CeKpelusl U 00paTHOE BCACHIBAHUE KaK MEXaHH3Mbl Pa0OThl OPraHOB BBIJCICHUS.
CBsI3b NOJIOCTH TeJIa C KPOBEHOCHOW W BBIAEIUTEIBHON cUCTEMaMU. BbleneHue y



MO3BOHOYHBIX JKMBOTHBIX M uejoBeka. [louku. CTtpoeHne n (QyHKIHMOHUPOBAHUE
HeppoHa. OOpa3zoBaHHe MOYH Y UEIOBEKA.

3ammTa y OpPraHu3MOB. 3allUTa y OJHOKIETOYHBIX OpraHu3moB. CHOpBI
OakTepuil M UUCTHI MNPOCTEHIIMX. 3almUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kytukyna. Cpencrsa nacCUBHOM M XMMUYECKOM 3a1IUThl. OUTOHIUIBI.

3amuTa y MHOTOKIJIETOYHBIX KUBOTHBIX. [IOKpOBBI M WX HOPOU3BOJHBIE.
3amura opranu3ma OoT OonesHeil. MiMmyHHas cuctema yenoBeka. KieTouHbldi u
I'YMOpaJbHbI UMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIN creruduUecKuii
UMMyHUTET. Teopus KiIOHaJIbHO-celeKTuBHOro ummyHnurera (I1. Opnux, ©. M.
Bbepuner, C. Tonerasa). BocnanutenbHbie OTBETHI OPraHU3MOB. POIb BpOXKIEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIEBaHUIA.

Paznpaxxumocte u  perynsuus |y  OpranusmoB. Pazmpaxumocts vy
OJHOKJIETOUHBIX OpraHu3MoB. Takcucel. Pasgpaxumocts u  peryysnus y
pacteHui. POCTOBBIE BEMIECTBA U UX 3HAYCHUE.

HepBHas cucrema um pedaekTopHas peryismnus y >XWBOTHBIX. HepBHas
cucreMa u €€ OTIeNbl. DBOJIOLMOHHOE YCI0)KHEHUE CTPOEHUSI HEPBHOU CHCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX XKMBOTHBIX. Pedrexc u
pednexTopnas ayra. be3ycioBHbIE U YCIOBHBIEC PE(DICKCHI.

['ymopanbHast peryJisius U SHIOKPUHHAS CHUCTEMA >KUBOTHBIX M UYEJIOBEKA.
JKeme3pl HSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBL. JleHCTBHE T'OPMOHOB.
B3auMocBs3p HEpBHOW U SHIOKPUHHOM cucTeM. [ unortamamo-runodusapHas
cUucTeMa.

JdemoHcTpanumn

[Toptper: U. I1. I1aBnoB.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCHN», «MHOTOKIETOUYHbBIE
Bojopocnny», «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PpPaCTCHUII»,
«CucrtemMbl OpPraHOB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuil», «KopHeBbie cuctembly, «CTpoeHue cTediisy,
«CTpoeHue JNHCTOBON MIACTUHKW», «TKaHM KUBOTHBIX», «CKEJIET YeIOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMAY, «HepBHas  cucrema», «Koxa»,  «MplllleyHass  CHUCTEMaAY,
«BplaenurenbHas CHCTEMa», «DHAOKPHUHHAsA cucTeMa», «CTPOECHHE MBIIIIbI,
«Ammynuter»,  «Kumeunonosoctueie», «CxeMa  TUTaHUSA  PACTEHUI»,

«KpoBeHOCHbIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HUE THUIPBD,
«Ctpoenue mnanapumn», «BHyTpeHHee ctpoeHue noxaeBoro uepBs», «HepBHas
cuctema poio», «HepBHas cucrema ssArymkum», «HepBHas — cucrtema
npecMbikatomuxcs», «HepBuas  cuctema  ntuny, «HepBHas — cuctema
MIIEKOTTUTaIOMuX», «HepBHas cuctema denoBekay, «Pediexcey.



OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpENnapaThl OJHOKIETOYHBIX
OpraHu3MOB, MHUKpPOINpEnaparbl TKAaHEH, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKI[UU
HACEKOMBIX, UTJIOKOXHUX, KUBbIE SK3EMIUISIPhl KOMHATHBIX pacTeHUM, repdapuu
pacTeHMil pa3HBIX OT/AEJIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
000pyA0BaHuE ISl AEMOHCTPAIMU MOYBEHHOTO U BO3AYILIHOIO MUTAHUSI PACTEHU,
pacHieruieHus Kpaxmalia u OeJIKOB Mo AeicTBreM (EepMEHTOB, 000PYI0BaHUE IS
JEMOHCTPALUH ONBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JBIXaTeNIbHBIX JBUKEHUH, MOJIENIA TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparTopHasi pabora «3yueHue TKaHEN paCTEHUIN.

JlabopaTopHnasi padora «/3yueHne TKaHEel )KUBOTHBIX».

JlabopaTopHnasi padora «3yueHne opraHoB IBETKOBOI'O PACTCHHUS.

Tema 10. PazmHoxeHre U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUS OpPraHM3MOB: Oecronoe (BKJtOYas BEreTaTUBHOE) U
nosioBoe. Buabl  06ecrnonoro  pa3MHOXKEHHS:  MOYKOBaHUE,  CIOPYJISIUA,
dbparmMeHTanys, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxkenue. llonoBbie kneTku, wian ramerbl. Meio3. Craauu
Mmeno3a. [loBegenue xpomocoM B meio3e. Kpoccunrosep. brosmornuecknii cMbICi
MeNo3a M IIOJIOBOTO Ipouecca. Meino3 M ero MeCTO B JKU3HEHHOM IMKIIE
OpPTaHHU3MOB.

[IpenzapoasiieBoe pazsurtue. ['amerorenes y x«uBOTHBIX. [10J10BBIE KEe3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIEeTOK. CriepmaTorenes u oorene3. CtpoeHue
IIOJIOBBIX KJIETOK.

OnnonoTBOpeHre U AMOPHUOHAIBHOE pa3BUTHUE KUBOTHBIX. (CHoOCOOBI
OIUIOJIOTBOPEHUS: HAPYXKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPUOIOTHUS — HAyKa
0 Pa3BUTUU OpraHU3MOB. Mopgozcenez — 00Ha U3 21A8HbIX NPOOIIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u moderu mopghoeenesza. Ctaguu >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jasarymku). JpoOnenuwe. Tumbel  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanumoe Opoobaenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTH JApPOOJICHHS MIIEKOMUTAIONIMX. 3apOJIbIIIEeBbIe JTUCTKU
(racTpyasinus). 3aKiaJKa OpraHOB U TKaHEW U3 3apObIIIEBbIX JUCTKOB. B3anMuoe
BIIMSHUE YacTel pa3BUBAIONIETOCS 3apojbliia (dMOpUOHAIbHAS WMHAYKIUA).
3aknagka IUIaHAa CTPOCHUS KUBOTHOTO KakK pPe3yjibTaT HepapXUUYEeCKUX
B3aMMOJICUCTBUI TE€HOB. BrusiHue Ha >MOpHUOHANIBHOE pa3BUTHE PaA3IUYHBIX
(bakTOpOB OKpYy:KaroIeil Cpe/ibl.

Poct u pasButue xuBOTHBIX. IlocTamMOpuoHanbHbId mnepuox. Ilpsimoe u
HempsMoe pasBuTtHe. PasButne ¢ meramMoppo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX YWBOTHBIX. bHOJIOTMYeCKOe 3HAaYE€HHE MPSMOrO0 W HEMPSIMOTO



pa3BUTHS, UX PACIPOCTPAHEHHUE B Npupoje. Tumbsl pocra KUBOTHBIX. DakTOpHI
PEryJsiluy POCTa )KUBOTHBIX U YesoBeka. CTaauu MocTIMOPUOHATBHOTO PA3BUTHS
y ’KMBOTHBIX U 4esioBeKa. [lepuoasl oHToreHesa uenoBeka. CTapeHne U CMepTh Kak
OHMOJIOTUYECKUE TTPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['amerodutr u cnopodut. Meiio3 B
KU3HEHHOM LMKJe pacteHuil. OOpa3oBaHue crop B Ipolecce Meno3a.
['amerorene3 y pacteHuid. OIIOAOTBOPEHUE U PA3BUTHE PACTUTENIBHBIX
opranu3MoB. [/[BoiiHOE OII00TBOPEHHUE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHue u
pPa3BUTHE CEMEHHU.

MexaHu3MBbl PEryJISIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHcTpanuu

[Toptpetsi: C. I'. HaBamun, X. [lIneman.

Tabmuubr u cxembl: «BereraruBHoe pazMHoOxkeHHe», «Tumbl Oecrosoro
pa3sMHOXEHUAD», «Pa3MHOXEHHE XITaMUIOMOHAJb», «Pa3MHOXEHUE O3BIIICHBDY,
«Pa3sMHO)eHue ruapsy, «Menosy», «XpoMocoMmsDy, «l'amerorenesy», «CTpoeHue
AUIEKIETKH U crepmaTo3onaa», «OCHOBHBIE CTaAuu OHTOreHezay», «lIpsamoe u
HENpsiMOe pas3Butue», «Pa3Butrhe wmalickoro xyka», «Pa3Buthe capaHumy,
«Pa3BuTne NATYWIKW», «J|BOMHOE OIUIOJNOTBOPEHUE Y UBETKOBBIX PACTEHUN,
«CTpoeHHne CeMSH OJHOIOJBHBIX U JBYJIOJBHBIX PACTEHUI», «KU3HEHHBIN UKII
MOPCKOM  KamyCTbDy, <«OKM3HEHHBIM UHKI MXa», <OKH3HEHHBIM  IUKI
MMaroOPOTHUKA», « KU3HEHHBIN [IUKI COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpEnaparbl SHULEKIETOK H
CIIEpMaTO30U10B, MOAENb « LUK pa3BUTHS JSATYIIKI.

JlabopaTopHas padora «3yueHue CTpOEHUS MOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpEenaparax».

IIpakTuueckass padora «BblBIEHUE MPU3HAKOB CXOJICTBA 3apPOIBIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGopaTropnass padora «CTpoeHHE OpPraHoOB PaA3MHOXKEHHUS BBICHINX
pacTeHu.

Tema 11. I'eHeTuka — Hayka 0 HaCJAE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MoB

Hctopust CTaHOBJIEHUS M pa3BUTUS TEHETUKM Kak Hayku. Paborter T
Menpens, I'. ne ®@pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YUYEHBIX B Pa3BUTUU
renetuku. Padotel H. K. KonsiioBa, H. Y. BaBunosa, A. H. benosepckoro, I'. 1.
Kaprnieuenko, FO. A. ®unumuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. | 'OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HBI, aJbTCPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA M PEIECCUBHBIN
MpPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, UNCTAS] TUHUSA, THOPUJIbI, TEHOTHUIT, ()EHOTHIL.



OCHOBHbIE ~ METOJBl  T€HETHKU:  THOPUIIONOTUYECKUH,  LUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JdemoHcTpanuu

[Toptpersr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsros, H. U.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXeMBbI CKPEITUBAHUS.

Jlabopatopnass paGora «/lpozoduna Kak OOBEKT TI'€HETUYECKHX
HUCCJICIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemmBanue. llepBblii 3akoH MeHaenss — 3aKOH
eMHO00pa3usi THOPUIOB MepBoro nmokojeHus. [IpaBuno gomuHrpoBanus. Bropoi
3aKOH MeHJenss — 3aKOH paclIeIuIeHUs NPU3HAKOB. lluTonornyeckue OCHOBBI
MOHOTMOPHIHOTO CKpelMBaHud. [ unmoresa 4ucToThl raMer.

AHanuzupytouee ckpemyBanue. [IpoMexyTOuHbI XapakTep HaclleJOBaHUS.
Pacuierienue nmprusHakoB pyU HEMTOJIHOM JTOMUHUPOBAHUMU.

JurubpuaHoe ckpemrBanue. TpeTuit 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HAcJlelOBaHMUs ~ NOpU3HAKOB.  lluTosornueckue  OCHOBBI  JTUTHOPHUIHOTO
CKpEILUBAHUS.

CuernnienHoe HaciienoBanue npusHakoB. Pabotel T. Moprana. CuernsieHHoe
HACJICIOBAaHUE T'E€HOB, HAPYILICHUE CLEIUIEHUS MEXAYy TIeHaMu. XPOMOCOMHas
TEOPUS HACIEICTBEHHOCTH.

['eneTuka nmojsa. XpoOMOCOMHBIM MEXaHU3M ONPEACIECHUS NOJIA. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TepOramMeTHbId IMoJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CLHETUIEHHBIX C ITOJIOM.

['enoTumn kak uenoctHas cucrema. [ienoTponuss — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHbIN ajuienu3M. B3anmoneicTBUEe HeEaIeNbHBIX T'EHOB.
KommiementaprnocTs. Onucras. [lonmumepust.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHs PACTEHUM, >KMBOTHBIX M YEJIOBEKa, a
Takke (PU3NOIOTMYECKUX TMPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX (DYHKIIUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35UH
— Mapa3suT» U «XO3IMH — MHUKpoOHOM». ['eHeTHueckue acnekTbl KOHTPOIS H
WU3MEHEHMS HACJIeICTBEHHON HH(OPMAIIUU B TOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemoncTpanuu

[Toptpersr: I'. Mennens, T. Mopras.

Tabmuier 1 cxemsl: «llepBblit U BTOpoit 3akoHbl Menaensy, « Tpetuii 3akoH
Mengens», «AHanu3upyrouiee cKpemmBaHue», «HemomHoe nomMuHHpOBaHHEY,
«CremeHHoe Haclel0BaHWE TMPHU3HAKOB y Apo3oduib», «['eHeTuka momay,



«Kapuotun uenoseka», «Kapuotun apozodunby, «KapuoTtum OTHIBD,
«MHOX€ECTBEHHBIN aJlJIeIn3M», «B3auMoaercTBUE TEHOBY.

O6opynoBanue: MoOAENb JJis JEMOHCTpAallMd 3aKOHOB  eIMHOO00Opa3us
TUOpPUJOB TIEPBOIO TOKOJEHUS U paACHICIJICHUS NPU3HAKOB, MOJEIb IS
JEMOHCTpAllUM 3aKOHA HE3aBUCHMOIO HAcJlEJOBAHMUS MNPU3HAKOB, MOJENb JJIs
JEMOHCTPAllUK CLEIJICHHOTO HACIEIOBaHUs IMPU3HAKOB, CBETOBOW MHMKPOCKOII,
MUKponpenapar: «Jpo3zodumnay.

IIpakTnueckas padora «/3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEILUBAHUA Y APO30(PUITBD.

IIpakTuyeckass  padora  «/3yueHue  pe3ynbTaToB  AUTHOPUIHOTO
CKpENIMBaHUA Y APO30(DUITB».

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue renotuna u cpeasl npu  (GopmMupoBaHHHM (PEHOTHUIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE W KOJWYECTBEHHBIE NMPU3HAKU. BUabl
VM3MEHUYHMBOCTH: HEHACJICICTBEHHAS U HACIICICTBCHHASI.

MoaudukanronHas W3MEHYMBOCTh. Ponb  cpenbl B (OpMHUpPOBAHUU
MOAU(PUKAIIMOHHON KM3MeHuYnBOCTH. Hopma peaknuu npusHaka. BapuainmoHHbIN
psan u BapuanmonHas kpuBas (B. HMoranncen). CoiicTBa Moau(pHKalMOHHON
W3MEHUYHMBOCTH.

['eHoTHIIMYECKAsE N3MEHUYUBOCTh. CBOMCTBA T€HOTUIIMYECKON N3MEHYMBOCTH.
Bunpl reHOTUTIMYECKON M3MEHUYNBOCTH: KOMOWHATUBHAS, MYTAallUOHHAS.

KoMOunaTuBHass M3MEHYMBOCTh. Meii03 M TMOJIOBOM Tpoliecc — OCHOBA
KOMOMHATUBHOW U3MEHUYMBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3IaHUU
TEHETUYECKOTO pa3HOOOpa3us B Mpeiesiax OJHOTO BUA.

MyTanmoHHass W3MEHYMBOCTh. BHIbl MyTalMil: TE€HHbBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUUPOBAHHBIE MyTalUMH. SnepHble WU
nuToIIa3MaTuyeckue mMyrauuu. CoMaTUYeCKUE W TMOJOBble MyTauud. [IpuunHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BJIUMSIHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIlMOHHOI'O TMpOIlecca. 3aKOH TOMOJIOTUYECKUX pSJIOB B
HacnencTBeHHo m3meHuuBoctu (H.M. BaBuiioB). BHesnepHass M3MEHUYHMBOCTH U
HACJIEICTBEHHOCTb.

OnueceHemuxa U SNUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx @akmopos 6
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHU3MOB.

JdemoncTpanuu

[Toptpertsr: I'. ne @pus, B. Moranncen, H. 1. Bapuios.

Tabmuubr u  cxembl: «Buasl u3meHunBoctw», «MoauduxkanuoHHas
U3MEHUYHUBOCTLY, «KomMmOunHaTnBHAsS U3MEHYHUBOCTHY, «Merio3y,
«OmnonoTBopeHuey, «I eHeTnueckne 3a00IeBaHUS YEIOBEKay, « Bumbl myTammiiy.



OOopynoBaHue: XKUBbIE W TepOapHbIE SK3EMIUISIPbl KOMHATHBIX PAacTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMHU BUAAMH H3MEHUYHUBOCTH.

JlaGopaTopHas padora «HccnenoBanne 3aKOHOMEPHOCTEMN
MOJAU(PUKALMOHHON U3MEeHYMBOCTU. llocTpoeHue BapuaUMOHHOrO psAga U
BAPUALIMOHHON KPUBO».

IIpakTnyeckas padora «Mytamuu y aApo3oduisl  (Ha TOTOBBIX
MUKPOIIpENapaTax).

Tema 14. I'eneTuka 4esioBexka

Kapuotun uvenoBeka. MexayHapoaHas mporpamMma HMCCIENOBaHUs T'€HOMa
yenoBeka.  Meroapl  M3y4deHHsT TEHETHKM  YE€JOBEKAa:  TI€HEATOTMYECKHM,
OJIM3HEIOBBIH, LIMTOTEHETUYECKUI, MOMYJISIMUOHHO-CTATUCTUYECKU U,
MOJIEKYJISIPHO-TE€HETUYECKHM. CoBpemMeHHOE OIPENIECIICHNE TE€HOTHUIA!
MIOJIHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1I[P-ananu3a. HacnenacTBeHHbIe 3a00ieBaHUA YelloBeKa. [ eHHbIE U XpPOMOCOMHBIE
00JIe3HH 4YeloBeKa. boJie3HM C HAclEACTBEHHOM NPeapacroyiOKEHHOCTHIO.
3HaueHuEe MEAMIIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUU T'€HETUYECKUX
3a0oyieBaHU uenoBeka. MeauKo-reHeTuYecKoe KOHCYJbTUupoBaHue. CTBOJIOBbBIE
KJIETKU. [[OHATHE «TEHETHYECKOTO Tpy3a». JTHUECKUE ACHEKThI UCCIEIOBAHUN B
00J1aCTH peTaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckre (akTOpbl TMOBBIIIEHHON YYBCTBUTEJIBHOCTH YEJIIOBEKA K
¢u3znyecKkoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYyXaromiei cpenbl. ['eneTnueckas
PEAPACTIOIOKEHHOCTD YEJIOBEKA K MAaTOJOTHUSIM.

JdemoHcTpanumn

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToJbl U3y4YEHHsS] T€HETUKU
yenoBekay, «I 'eHeTnueckue 3a00JeBaHUS YETOBEKa.

IIpakTnuyeckas padora «CocTaBlIeHHE U aHAIU3 POJIOCIOBHONY.

Tema 15. Cenexkuust OpranusMoB

JlomecTukanus H CEJIEKUUsA. 3apOKICHUE CENEKIMM M JOMECTUKALMH.
VYuenue H. WM. BaBumoBa o IlenTpax mnOpoucXOoXKACHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTeHuil. Poip ceneknuu B CO3JaHMM COPTOB PACTEHUM U IIOPOJ
#KUBOTHBIX. CopT, MNOpoAa, IMTaMM. 3aKOH T'OMOJIOTUYECKHX PSJIOB B
HaciaeACcTBeHHOM wu3MeHuMBoctTM H. WM. BaBunoBa, ero 3HadyeHue i
CEJIEKIMOHHOM paboThI.

Metoasl ceneKuMOHHOW paboThl. VICKycCTBEHHBI OTOOp: MAacCOBBIM H
VHJIUBUYaJIbHBIN. Oranel KOMOWHAIIMOHHON CCJICKLIUU. HUcnwiTanue
npousBoAMTENed MO MNOTOMCTBY. OTOOp 1O TEHOTHUNY C IOMOIIbIO OICHKU
(deHoTuna NOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMolibio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJI  CEJIEKIIMOHHOM  paboThI.
PaanannoHHbIN 1 XMMAYECKUN MyTareHe3 Kak MCTOYHHMK MYTalUN y KyJIbTYPHBIX



dbopm opranu3zmMoB. Mcnosib30BaHHE T€HOMHOTO PEIAKTUPOBAHHMS U METOJOB
pexkomOuHanTHBIX JIHK 17151 mosmyueHust HICX0ITHOTO MaTepHaia Jijis CeJISKITUH.

[Tonyuenue HOJINIIOUIOB. BuyTtpusunosas ruOpuIu3aIms.
brnu3kopoACTBEHHOE — CKpelniuBaHWe, Wid  UHOpuauHr.  HepojacTBeHHoe
CKpellluBaHue, WM ayTOpuauHr. ['erepo3uc U ero npuuuHbl. Mcnonap3oBaHue
rerepo3uca B cenekiuu. OtnanéHnas rudpuauzauus. [Ipeomonenue Oecmiionus
MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CEICKIIMU PACTCHUI U )KUBOTHBIX. «3enéHas
DEBONIOYUL).

CoxpaHeHuEe UM U3YUYECHHE T'€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUUN U
UX JUKAX  poauMyed sl CcO3JaHusl  HOBBIX COPTOB W THOpPHUJIOB
CEJIbCKOXO3SIICTBEHHBIX  KYJbTYp. M3yuenue, coxpaweHue u  YHpaeieHue
2eHeMUYeCKUMU Pecypcamu CenlbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 Yesax YAVUUEHUs CYUeCmeyiomux U co30anusl HO8blX Nopoo, TUHUL U KPOCCOS8, 8
MOM 4Yucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHU,
nepeodosuvlx uoeti U nepcneKmueHblX MmexHoI02UlL.

JdeMoHcTpanuu

[Toptpers: H. U. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuiel U cxeMbl: «L{eHTpbI IPOUCXOXKICHHUS 1 MHOTO0Opa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKUX PSA0B B HACIEICTBEHHOW WU3MEHYHMBOCTH,
«Metonsl cenexkuumny, «OTnanéunas ruopuausanus», «MyTareHesy.

JlabopaTopHasi padora «/3yueHue copToB KyJIbTYpHBIX PACTEHUN U TOPOJ
JIOMAITHUX YKUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrne METONOB CEJIEKINU PACTCHUIN.

IIpakTnueckas padora «IIpuBrUBKa pacTeHHID».

Ikckypceusi «OCHOBHBIE METOJIbI U JOCTHIKEHHS CEJEKIMU pPAcTeHUH u
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM yYacTOK, B TEIUIMYHOE XO3SUCTBO, B Jab0OpaToOpuio
arpOyHUBEPCUTETA WJIM HAYUYHOTO LICHTPA)».

Tema 16. buorexHo10rus 1 CHHTETHYECKAsA OMOJIOTHS

OOBEKThI, HMCHOJb3YyEeMble B OHOTEXHOJIOTMHM, — KJIETOYHbIE U TKAaHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTEPUCTHKA. Tpaguunonnas
OMOTEXHOJIOTHS:  XJIEOOMEUEHUEe, TMOJIYyYEHUE KHCIOMOJIOYHBIX MPOJIYKTOB,
BuHOjIee. Mukpoouonornuecknii cuHTe3. OOBEKTHI MHUKPOOMOIOTHUECKHUX
TexHosoruii. [Ipon3BoacTBO OenKa, aMUHOKHUCIOT U BATAMUHOB.

Co3aHue TEXHOJOIMl U MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHSI TEHOMOB C LIE€JIbIO MOJYYEHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKalIuX He BCTPEUAIOIINECS B IPUPOAC OMOCUHTETUICCKUE Ty TH.



Kirerounas unxeHepuss. MeTonpl KyJbTypbl KJIETOK M TKaHEW PACTECHUH H
KUBOTHbIX. Kpunobanku. Comaruueckas TruOpuau3aluss W COMaTHYECKUN
smbOpuorene3. lcmnonp30BaHWe TarlIOWJOB B CEIEKUMU pacTeHuid. [lonyuenue
MOHOKNIOHANIbHBIX anmumei. Mcnonvzosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBLX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOJAOTBOpPEHUE. PeKoHCTpyKuus
SMIEKIIETOK U KIOHHPOBAHUE JKUBOTHBIX. METOA TpaHCIUIAHTALMU SAECP KIETOK.
Texnonoeuu 0300po8eHs, KYIbMUBUPOBAHUS U  MUKDOKIOHAILHO2O
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoOMOCOMHass M TeHHas HWHKeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha W
koHcTpyupoBaHue pexkomOuHaHTHeIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTykeHuss W MEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HWHXEHEPHH.
DKOJIOTHYECKHE U ITHUECKHUE TPOOIEMbI T€HHON HHKEHEPHUU.

MenunuHckue o6norexnosoruu. [locrrenomnas nudposas menunuHa. [TLP-
JMarHocTuka. MeTaOoJIOMHBIA aHaJIN3, TEHOIEHTPUYECKUM aHaau3 MNpoTeoMa
YeJlIoBEeKa ISl OLEHKM COCTOSIHHS €ro 340poBbs. VCmosb30BaHHE CTBOJOBBIX
kiaeTok. Taprernas Tepanust paka. 3D-Ouommxenepuss miig  pa3pabOTKu
byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3MaHHS KOMILIEKCHBIX
TKaHEW COYeTaHWEM TEXHOJOTHM TPEXMEPHOro OMONMPUHTHHIAa U ckaddoaauHra
JUISL PEIIEHUS 3a/1a4 [IEPCOHATN3UPOBAHHON MEIULIUHBI.

CozlaHue BEKTOPHBIX BAaKLIHMH C LEJIbI0 00ecnedyeHHs KOMOMHHUPOBAHHOM
3amuThl OT BOo3Oymuteneit OPBU, ycraHoBieHHE MOJEKYJISIPHBIX MEXaHU3MOB
dbynkunonuposanusi PHK-conepskamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHbIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JdemoncTpanuu

Tabmunpsl u cxemsl: «l/cnoap3oBaHHE MUKPOOPTaHU3MOB B MPOMBIIIIIIEHHOM
IPOU3BOACTBEY, «KeTouHas nHkeHepus», «[ eHHass HH)KEHepus».

JlabopaTtopHas pa6ora «/3yueHue o0beKTOB OMOTEXHOIOTUIY.

IIpakTHuyeckas padora «llosyyeHrne MOJOYHOKHUCIBIX TPOAYKTOBY.

IKeKkypeusi «buorexHonoruss — BaxKHEWIIas MPOU3BOJWTENIbHAA CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOCTBO)».

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE 3BOJIOHUOHHBIX NpPeICTABJICHUN B
omosiorum

OomonmonHas Teopus Y. JlapBuHa. lIpeanocwliku  BO3HUKHOBEHUS
napBuHusMa. JKu3Hb 1 Hay4dHas aedarenbHocTh Y. /lapBuHa.

JIBrKy1ue cuiibl 3BoJoLKUK BUIOB 110 Y. J[apBuHy (BbICOKasi ”UHTEHCUBHOCTh
Pa3MHOXEHHUST OpraHU3MOB, HACJEICTBEHHas HM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHME, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cunternyeckoir Teopun HBomtouun (CTD). HeltpanbHas
Teopusi 3Boitonuu. CoBpeMeHHas JBOJIIOLMOHHAS  OWOJIOTHA. 3HAYEeHUE
HBOJIIOIIMOHHON T€OpUU B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdemoHcTpanumn

[Toptpersl: Apucrtorens, K. JIunnen, XK. b. Jlamapk, 2. K. Cent-Unep, XK.
Kiosbe, Y. Hapsun, C. C. YerBepuxosn, 1. U. Hlmansraysen, Jx. Xongein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoil mnpupoabl (mo K. Jlunuero)y,
«Jlectnuna sxkuBbIX cymectB (mo Jlamapky)», «MexaHusm (opmupoBaHus
IpUCHOCOOIEHN y pacTeHuil W XuUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapiipyTa nytemectus Y. lapsunay, «Haxoaku Y. lapBunay, «Dopmbr 60ps0bI
3a cymectBoBanue», «llopoasl romyoeit», «MHoOroobpasue KylabTYpHBIX (GopM
KarmycThl», «[lopoabl JOMAIIHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BHJIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS [BMXKYLIUX CHJI SBOJIOLUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKOM TEOPUU 3BOJTFOLIHI.

Tema 2. MuUKPOIBOJIIONNS U €€ Pe3yJIbTAThI

[Tonynsauus Kak 3JieMEeHTapHas eIuHUIA 3BoJitolri. COBpEMEHHBIE METO/IbI
OLIEHKM TE€HETUYECKOro pa3zHooOpa3usi W CTPYKTypbl momyisuui. M3meHenue
reHooH/a TOMYJSLUMU KAaK D3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeTndeckoro paBHoBecus k. Xapau, B. BaitnOepra.

OnemeHTapHbie (aKTOPHl (IBMKYIIUE CHUJIBI) HBOJIONUU. MyTallMOHHBIHI
npouecc. KomOuHaTuBHas wu3MeHuHMBOCTh. Jlpeld reHOB — ciydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHMs 4YacToT aieiaed B monymanusx. Oddexr
ocHOBatenss. Oggexm oOymulioynoeo eopaviuika. CHUdCEHUE 2eHemUYecKo20
pasznoobpazus: npudunsl u creocmeus. llposenenue sgpghexma Opeiigha cenog 6
oonvuwux U manelx  nonyrayuax. Mwurpamuu.  V3oisius  TOMYJISIUN:
reorpaduueckas (MpocTpaHCTBEHHAs ), OMoIoruveckast (pernpoayKTHBHA).

EctecTBeHHbIil 0TOOp — HamnpaBigomuil @akrop 3Bomouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  ABWXKYUIMHM, CTaOWIM3UPYIOLIUH, pa3pbIBAIOIIUi
(mm3pyntuBHbI). [lomoBoit oTO0p. Bo3HWKHOBEHHE W HBONIOIUS COIUATBHOTO
MOBEACHUS )KUBOTHBIX.

[TpucnocoONeHHOCTh  OPraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOJIIOLUU.
Bo3nukHoBeHne — mpucnocoOieHud y  opraHusMoB.  Apomopdo3sl U
uanoagantauuu. [Ipumepsl npucnocodseHuil y opranu3mMoB: Mop(hoIorHyecKue,
¢usnonornyeckue,  OMOXUMHUUECKHe,  moBeaeHueckre.  OTHOCUTENIBHOCTh
IPUCTIOCOOJICHHOCTH OPTraHU3MOB.

Bun, ero kpurepum u CTpyKTypa. BupooOpa3zoBaHue Kak pe3yjbTaT
MUKpOdBOMIONMH. M3omsiuust — kimoueBod Qaktop BupooOpazoBanus. [lytu u
CITOCOOBI BUJI000pa30BaHMUS: aJuIoMmaTpU4YECKoe (reorpacduueckoe),



CHMIATPUYECKOE (2KOJIOTUYECKOE), «MTHOBEHHOE» (monurIonIU3aIus,
ruOpuanzans). JJuTeIbHOCTh 3BOTIOIMOHHBIX TPOLECCOB.

Mexanusmbl (HOpMUPOBaHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponb »BONIOMOHHONW OHOJOTMKM B pa3padOTKE Hay4YHbIX METOOB
COXpaHeHUs1 OMopazHo00pa3uss. MUKPOIBOJIONUS U KOIBOJIIOIUS MMAPa3uTOB U UX
X03s51eB. MexaHu3Mbl (OPMUPOBAHUS YCTOMYUBOCTH K aHTHOMOTHKAM U CIOCOOBI
O0pBOBI C HEl.

JdemMoHcTpanuu

[Toptpersr: C. C. YetBepukos, 3. Maiip.

Tabmuupl 1 cxembl: «MyTauMoHHasT H3MEHYUMBOCTBHY», «llomynsuuonHas
CTpYKTypa Buaa», «Cxema mposiBIeHus1 3akoHa Xapau—BainOepray, «JBuxymime
CHJIBI 3BOJIIOLUNY, «IJKOJIOrHYEcKasi U30JSALUs MOMYJSIUM ceBaHCKOU (opemny,
«l'eorpaduueckass M3OJSAIUS  JTUCTBEHHULIBI CUOUPCKOM W JIMCTBEHHHUIIBI
naypckoin», «llomynsiuoHHbIe BOJTHBI YUCICHHOCTH XUITHUKOB U XKePTBY», «CxeMa
JCUCTBHUSL €CTECTBEHHOro oTOopay, «PopMbl OOppOBI 3a CYIIECTBOBAHUEY,
«HpycTpuanbHbli MenaHu3M», «JKuBble nckornaempliey, «I10KpOBUTEIBCTBEHHAA
OKpacka YKUBOTHBIX, «IIpenynpexnaromas OKpacka KUBOTHBIX),
«Dusnosornueckue ananrauun», «lIlpucrnocoOIeHHOCT OpPraHU3MOB U €€
OTHOCUTENBHOCTEY», «Kpurepuu Buaa», «Buasl-nBoitHukn», «CTpykTypa BUia B
npupoze», «Crmocobbr BumooOpa3oBanus», «I'eorpaduyeckoe BHUI000pa3oBaHUE
TPEX BUAOB JAHMABIIICH», «IDKOJIOTMYECKOE BUI000pa30BaHWE BHUIOB CHHUI,
«ITonummonasl pacreHuit», «KamyctHo-peneunbii THOPUIY.

O6opynoBaHue: repOapuu pacTeHUH, KOJJIEKIIMM HACEKOMBIX, Uyydesia NTUIl U
3BEpell C MpUMEpaMu pa3JIMYHbIX MPUCIOCOOJIEHUH, 4ydesla NTUL[ U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHUd OJIM3KUX BHUIOB, O0OpPa30BABIIMXCS
Pa3JIMYHBIMH CIIOCOOAMH.

JlabopaTtopnass paGora «BblsiBlieHHEe H3MEHUYMBOCTH Yy OCOOEH OJHOTO
BHJIA».

Jlabopatopnas  padora  «lIpucnocobseHus  OpramMsmMoB U HX
OTHOCHUTEJIbHAS 11€JIECO00PAZHOCTHY.

JlabopaTtopnasi paGora «CpaBHeHHE BHJOB IO MOP(POIOrHICCKOMY
KPUTEPUIO.

Tema 3. Makpo3Boaonus 1 eé pe3yabTarhbl

Meroabpl  HW3ydeHHs] MakpolsBOMOUMU. [laleOHTOIOrMYECKHE  METOAbI
u3ydyeHus odBomouud. Ilepexomnbie ¢GopMbl U (UIOIEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpapuueckue metoapl u3yudeHus 3Bojouuu. CpaBHeHue QIOpsl U
dbayHpl MaTepUKOB W OCTPOBOB. buoreorpadudeckue obmactu 3emun. Bumbl-
SHIEMUKHU U PEHUKTHI.



OMOPHOJIOTHYECKHE U CPABHUTEIHHO-MOP(OIOTHUESCKIE METOBI U3YUCHUS
HBONIOLMH. ['€HEeTHYeCKre MEXaHU3Mbl JBOJIIOLIUM OHTOTE€HE3a W IOSABJICHUS
SBOJIOLMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTUYHBIE  OPraHBbL.
PynumenTtapasie  opraHbl U aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKHUE,
OMOXUMHYECKHUE M  MaTeMaTUYeCKHe  METOJbl  M3Y4YEHHUS  DBOJIIOIHUHU.
['omonornunasie TeHbl. COBpEMEHHBIE METOIBI MOCTPOCHUS (HHUIOTCHETHUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTallM{ U 3BOJIIOIUS TEHOMOB.

OO6mre 3aKOHOMEPHOCTH (MpaBuiia) SBOJONUU. [IpuHyun cmenvl yHKYyuUllL.
HeoOpatumocTs 3BoroIMM. AjantuBHas paauainus. HepaBHOMEPHOCTh TEMIIOB
IBOJIFOLIUY.

JdeMoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mroiep, 3. ['ekkelb.

Tabnuiel 1 cxembl: «DuoreHeTUYEeCKUN psijl JoMaaIn», «APXEONTEPUKCY,
«3Bepo3ybObie  smiepe»,  «Creromedansyy, — «Puamoduthy,  «CeMeHHBIC
nanopoTHukn», «buoreorpaduyeckue 30HB 3emum», «Jlpeiid) KOHTHUHEHTOBY,
«PenukThl»y, «HaudanpHble cTaauu 5SMOPUOHAIBHOIO Pa3BUTHUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHby, «PyAUMEHTHI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKAa W IUMIIaH3e», «lJIaBHbIC
HaIpaBJICHUS IBOITIOLUNY, «O0IIME 3aKOHOMEPHOCTH 3BOJIIOLIAN.

O6opynoBaHue: KOJUICKIIMH, TepOapuu, MYJSDKH HCKOMAEeMbIX OCTAaTKOB
OpraHu3MOB, MYJISIKM TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUH HACEKOMBIX.

Tema 4. Ilpouncxoxaenne U pa3BuTHE )KU3HU Ha 3emJie

HaydHbple TUMOTE3bl NPOUCXOXKICHUS >KM3HU Ha 3emie. AOUOTeHe3 W
naHcrnepmusi. JJoHayuyHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEALMOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ OIpOoBEpKeHUE onbiTamu .
Penu, JI. Cnannannanmu, JI. [Tactepa. [IpoucxoxaeHue xKu3HU U aCTPOOUOIIOTHSI.

OcHOBHBIE JTallbl HEOPTraHU4ECKON 3BOJIIOLUH. [InanerapHas
(reojoruueckasi) SBOJIONUA. XHMHYECKas OHBOJTIONMSA. AOWOTCHHBI CHHTE3
OpraHnueckux BemectB u3 Heopranudeckux. Omeir C. Mumnepa u I'. FOpwm.
OO6pazoBanue mnoauMepoB U3 MoHOMepoB. KoamepBatHas rumoreza A. M.
Omnapuna, Tunore3a nepBuyHoro oynapoHa Jlx. XomnaeitHa, TeHETHYECKasi TUIIOTE3a
I'. Ménnepa. Pubosumsr (T. Uek) m rtumoresa «mupa PHK» V. T'mnbepra.
dopmupoBaHre MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUcropuss 3emun u meroAbl €€ wu3ydyeHus. lckomaemble OpraHUYecKHe
ocrarku. ['eoxpoHonorus u e€ wMeroabl. OTHocuTenbHass U aOCONIOTHAs
reoXpoHoorus. I'eoxpoHoiornueckas ImKana: 30Hbl, 3pbl, IEPUOJIBI, SITOXH.



Hauanpnble stamel oprannueckor sBomronuu. [losBneHune u HBOIIOLMSA
HEPBBIX KJIETOK. DBOJIOLHUS MeTaboianu3Ma. BO3HHKHOBEHHE MEPBBIX HKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIEHKN KaK aHaJIOT IEPBBIX Ha 3eMile COOOILECTB.
Crpomaronutsl. [IpokaprOTHI M 5yKapuOTHI.

[TpoucxoxeHue 3ykapuoT (CuMOMOreHes3). DBONIOUOHHOE MPOUCXOKIECHUE
BUpPYCOB. [IponcxoxaeHne MHOTOKJIETOYHBIX OpPraHW3MOB. BO3HMKHOBEHUE
OCHOBHBIX I'PYIII MHOT'OKJIETOYHBIX OPTaHU3MOB.

OCHOBHbIE 3Talbl HBOJIIOLMU BbICHIMX pacTeHUH. OCHOBHBIE apoMOP(O3bl
pacrenui. Bpixon pacrenud Ha cymy. llosBieHue CIOpOBBIX pacTeHUN U
3aBoeBaHue uMHU cymud. CemeHHble pacTeHus. lIponcxokeHne IBETKOBBIX
pacTeHUN.

OCHOBHbIE 3Tambl 3BOJIIOLMHU KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHbIX. Benackas ¢dayna. KemOpuiickuil B3pbIB — IMOSIBIEHHE COBPEMEHHBIX
TunoB. IlepBbie XOpnoOBbIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOLUSA NO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentwimid. IIporncxoxeHrne MIEKONUTAOUIMX M
ntul. [lpuHnun kmoueBoro apomopdoza. OcBoeHue OECHO3BOHOYHBIMH U
II03BOHOYHBIMHU KUBOTHBIMU CYIIH.

Pasutne xu3HM Ha 3eMie€ IO 3paM U IEpUOJAM: apXeu, IMPOTEPO30M,
najgeo3oi, Me3030M, KailHo30il. OOm@as  XxapakTepuCTHKa KJIMMara U
TeOJIOTHYECKUX MpoueccoB. IlosBIeHME M pacuBET XAapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3oBaHue: €ro yCIOBUS U BIMSIHUE HA Ta30BbIH COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPaHUS — DKOJOTHUYECKHE KpHU3UCHI npouuioro. [Ipuyunel n
CIEACTBUS MAacCOBBIX BbIMUpPAaHU. COBPEMEHHBIN JKOJOTMYECKUA KPHU3HUC, E€ro
ocobennoctH. [Ipobiema coxpanenust OnopasHooOpaszus Ha 3emiie.

CoBpeMeHHas cuctema opraHudeckoro mupa. IlpuHnumnel kinaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE IPYIIIBI OPraHU3MOB.

JdemoHcTpanuu

[Toptpersr: ®@. Penu, JI. Cnamnanuanmu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, k. Xongenn, I'. Mémep, C. Muiep, 1. FOpu.

Tabmuier u cxemsl: «Cxema onbita @. Penny, «Cxema onbita JI. ITactepa mo
U3YYEHHUIO CaMo3apoxaeHus Xu3Hm», «Cxema ombita C. Mwmiepa, I'. Opw»,
«JTanbl  HEOPraHWUYECKOW  ABoJIOUMMY»,  «['€oXpoHOJOrMyeckas  1IKanay,
«HauanpHble 3Tanbl OPraHUYecKo 3BOMIOLUNY», «CXxemMa 00pa30BaHUS 3YKapHOT
nyTéM cumbuorenesa», «Cucrema XUBOM mpupoab», «CTpoeHHe BHpycay,
«Apomopdo3bl  pacTeHuit», «PuHHOGUTHY, «OIHOKIETOYHBIE BOIOPOCIN,
«MHOrokneroynsle Bogopociuw», «Mxm», «llamopotHukn», «l 0l0CEMEHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHUi», «(Cxema pa3BUTHS KUBOTHOIO
Mupa», «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomomocTHbIEY,
«IInockue YepBU», «Ynenucronoruey, «PBIOBI, «3eMHOBOJIHBICY,



«IIpecmbikarommecs», «lItuuby, «Mnekonuraromue», «Pa3Butne Xu3HM B
apxenckou 3pe», «Pa3Burue )KU3HU B MPOTEPO3OMCKON 3pey, «Pa3BuTne XU3HU B
[1aJIE030MCKOM 3pey, «Pa3BuTHe KU3HU B ME3030MCKOM dpey», «Pa3sBUTHE KU3HU B
KatHO30MCKOM 3pe», «COBpEMEHHAsl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBaHue: repOapuyd pacTeHUM pPa3IUYHBIX OTIEIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIAKHBIE MPENApPaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUITIOKOXKHX, CKEJIEThl IIO03BOHOYHBIX JKMBOTHBIX, Yyuesla IITHI[ W 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IMOJE3HBIX HMCKOMAEMbIX, MYJSIKU OPraHUYECKHX
OCTaTKOB OPraHU3MOB.

Bupryanbnas  saGoparopHas  paGora «MojenupoBaHUE — ONBITOB
Mumnnepa—tOpu 1o n3y4eHn0 abMOTEHHOTO CUHTE3a OPTaHUYECKUX COCTMHEHHHN B
NEePBUYHON aTMochepey.

JlabopaTtopnasi paGora «/I3yueHue M ONHCAaHUE MCKONAEMbBIX OCTAaTKOB
JIPEBHUX OPTraHU3MOB).

IIpakTuyeckass padora «lI3ydyenne 0COOEHHOCTEH CTPOCHHSA pPACTCHUU
Pa3HBIX OTAEIOBY.

IIpakTnyeckas padora «/3yyeHue ocoOEHHOCTEN CTPOEHUSI MTO3BOHOYHBIX
YKUBOTHBIX).

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AaHTPOIIOTeHe3

Paznensl n 3anaum antponosiorud. MeToabl aHTPOIOJIOTHH.

CraHoBJIeHHE TPEACTABICHUN O MPOUCXOXKICHUM 4eJIOBEKa. Penurunosnbie
B033peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CX0ACTBO YENOBEKA C KUBOTHBIMUA. CUCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbCcTBA  CXOACTBA  4YEJIOBEKAa €  JKUBOTHBIMHU:  CPaBHUTEIBHO-
MOP(OIIOTHYECKHE, AMOPHOJIOTHICCKHE, (bU3H0I0r0-OMOXUMHYECKHE,
noBejieHueckue. OTanyusl 4enoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE IOJOBHOTO MO3ra U BTOPOM CHUTHAJbHOMU
CHCTEMBI.

JBmxkymiue cuiibl ((pakTopsl) aHTpONOTeHe3a: OMOJIOTHYECKHE, COIUAIbHEIE.
CooTtHomIeHUE OMOJOTUYECKUX U COLMATBHBIX (DAKTOPOB B aHTPOTIOTEHESE.

OcCHOBHBIE CTaJMM aHTpoIoreHe3a. PanHue 4enoBeKOOOpa3Hbie O00E3bSHBI
(MPOKOHCYJIbI) U pAHHUE MOHTHU/IbI — OOIINE NPEIKH YeTOBEKOOOpa3HbIX 00€3bsH U
JMoIe. ABCTPAJONUTEKN — JBYHOTME MPEAKH JroAeh. UenoBek yMenblid, MepBhIe
V3TOTOBJIEHUS OPYIHM TpyAa. UenoBek MpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJCH
3a mpenensl  Adpuxku. YenmoBek reimenbOeprckuii —  00mMIA  TIPENOK
HEaHJIEpTaJbCKOr0 YEJIOBEKAa U YEJIOBEKAa pa3yMHOro. UenoBEeK HEAaHAEPTAIbCKUN
KAaK BHUJ JIIOJEHW XOJIOAHOTO KiauMara. YernoBeK pa3yMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKMI YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpeaenamMu Adpuky.
[TasleoreneTrka 1 MajieOreHOMUKA.



OBOJIIOLIMSI COBPEMEHHOT0 uejoBeKa. EcrecTBeHHBI OTOOp B MOMYJISLUAX
yenoBeka. MyTanMoHHBIN Tiponiece u moauMopdusM. [lomynsiiimoHHbIE BOJHBI,
npeid reHoB, murpanus U «d(QpQexkT ocHoBaTeNsH» B MOMYJSIUAX COBPEMEHHOIO
YEJI0BEKA.

Yenoseueckue packl. IloHsatue o pace. boisbime pacbl: €BpolieouaHas
(eBpasmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUAJbHAs),  MOHTOJOUIHAsS
(a3uarcko-amepuKaHckas). BpeMsa M myTH paccesieHHsl 4YellOBeKa IO IUJIaHETe.
EnuHcTtBO  4yenoBeueckux — pac. HaydHas  HECOCTOATENBHOCTH — pacu3Ma.
[Ipucrnoco6IeHHOCTh YeJOoBEeKa K Pa3HbIM YCJIOBHUSIM OKpY>KalolEed Cpebl.
Bmmsaune reorpadmueckoit cpenpl W jpelia TreHOB Ha MOPQOIOTHIO H
(U3HOTIOTHIO YeTIOBEKA.

MexauciuIuinHapHble  MeToAbl B (u3uveckol  (OMOJIOTHYECKOi)
aHTPOINOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJOTHS W [aJ€OAHTPONOJIOTHUS
YEJIOBEUECKHUX MOMYJAUNA. bruoconuanbHble MCCAEAOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KOABOMIONUHN OMOIOTHYECKOTO U COLUAIIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toprpeter: Y. HapBuHn, JI. JIuku, A. . Porunckui, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeToIbl aHTPOMOJIOTHIY, «I 0JJOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hbie 00€3biAHb», «CKENeT 4YelnoBeKa M CKEJNeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbBDY, «/[BHXKYIIIME CHIIBI aHTPOIIOT€HE3a», « IBOTIOLIMOHHOE
JIpEeBO  4eloBeKa», «ABcrpamonutek», «UYenoBek ymenslit», «Yenosek
NPAMOXOISIINIY, «/leHncoBckuil yenosek» «Heanaepranbuby, « KpoMaHbOHIBIY,
«IIpenku yenoBekay, «ITarnbl SBOJIOINHU YEJIOBEKa», «Packl 4eloBeKay.

OO6opynoBaHue: MYJISDKM — OKaMEHEJIOCTEH, MpPEeAMETOB MaTepUallbHOM
KyJIbTYpbl ~TpPEAKOB 4YeloBeKa, penpoaykuuu (pororpadum) KapTuH ¢
MU(DOTOTHYECKUMU W OUONEHCKUMH CIO)KETaMH TPOWCXOXKICHHS UeJIOBEKa,
doTorpaduu HaxoI0K UCKOTIAEMBIX OCTAaTKOB UEJIOBEKA, CKEJIET YeI0BEKa, MOJIENb
yeperna 4YeJoBeKa W uepena IIMMIIAH3€, MOJIENIb KUCTH YEIOBEKa M KHUCTH
HIMMITIaH3€, MOJIEJIM TOpPCa MPEIKOB YeIOBEKa.

JlaGopaTopHasi padora «l3yueHme OCOOEHHOCTEH CTPOSHHUS CKejeTa
YEJIOBEKA, CBSI3AHHBIX C MPSMOXO0XKICHUEM.

IIpakTHyeckas padora «/3yyeHne FKOJOTMUECKUX aJaNTalui YeJIOBEKay.

Tema 6. Dxosoruss — Hayka O B3aMMOOTHOUIECHUSIX OPraHU3MOB U
HAIOPraHM3MEHHBIX CHCTEM C OKPY/KAKIIel cpeaou

3apoxaenne u pa3Butue dkojoruu B Tpyaax A. I'ymGonbara, K. @. Pynse,
H. A. Ceepuona, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3nensl u 3agaumn
sKoJIoTuH. CBSI3b KOJIOTHUHU C IPYTUMH HAyKaMH.



Mertoanl skosioruu. lloneBbie HaOMOACHUS. DKCHEPUMEHTHI B HKOJOTHH:
npupoAHbIe W JlabopaTropHble. MojenupoBaHue B IKOJIOTHU. MOHUTOPHUHT
OKpY>KaloIlel Cpeibl: JIOKAIbHBIN, peTUOHAIILHBIN U TJI00aTbHBIN.

3HaueHHe DKOJOTMYECKUX 3HAHUM JUIT 4YeJIOBEKa. ODKOJIOTMYECKOE
MHUPOBO33pPEHUE KAaK OCHOBA CBS3E€M 4YeNoBedecTBa ¢ mpupogoi. dopmupoBaHue
DKOJIOTUYECKOM KYJIBTYPbI U 3KOJIOTHYECKOW TPAMOTHOCTH HACEJICHUS.

JdeMoHcTpanuu

[Toptpetsl: A. I'ym6onsar, K. ®@. Pynse, H. A. CeBepiios, O. ['ekkens, A.
Tenciu, B. H. Cykaués.

Tabmunel 1 cxemul: «Pa3nensl skomorum», «Metoanl skomorum», «Cxema
MOHHUTOPHHTIA OKPYKAIOLIEN CPEIIBD».

JlaGopaTopHnas padora «H3yuenue METOJ0B 3KOJIOTUYECKUX
UCCIIENOBAHUID.

Tema 7. Opranusmsl U cpeaa OOUTAHUSA

Dkojorudeckne (HakTopsl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanms
IKOJIOTHYECKUX (HaKTOpPOB: abUOTHYECKHE, OMOTHYECKHE, aHTpororeHHbie. Oomue
3aKOHOMEPHOCTH JEHCTBUA 3KoJiornueckux ¢akropos. IIpaBuno munumyma (K.
[Mnpenrens, 0. JInOux). TonepaHTHOCTh. DBpUOUOHTHBIE M CTEHOOMOHTHBIE
OpPTraHHU3MBI.

AbGuotnueckue ¢aktopel. CBeT Kak sKojorumdyeckuid (axrop. JleictBue
pPa3HBIX YYaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. JKOJOTMYECKUE TPYMIIbI
pacTeHHil M >KMBOTHBIX II0 OTHOIIEHWIO K cBeTy. CHrHaibHash poJib CBETA.
DOoTONEPUOAU3M.

Temmepatypa kak skojormueckuit Qaxrtop. JlelicTBue TemmepaTypsl Ha
opranu3Msbl. [TolKHIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocte kak skonornueckuit ¢dakrtop. IlpucmocobneHus pacTeHuil K
nojjiep>kanuio BogHoro Oananca. Kiaccudukanus pacTeHH MO OTHOIIEHUIO K
Boze. [IpucrnocoOnenus sKUBOTHBIX K M3MEHEHUIO BOJHOT'O PEKUMA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJHAs, HAa3€MHO-BO3yIIHAs, MOYBEHHAS,
rlyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMHUYECKHE
O0COOEHHOCTH cpel oOuTaHud opraHu3MoB. IlpucrnocoOneHus OpraHu3MoB K
JKA3HU B Pa3HbIX CpeJax.

buonornyeckue putmbl. BHemiHue u BHyTpeHHUE PUTMBI. CyTOUYHBIE U
roJInYHbIe PUTMBL. [IpUCIIOCOOIEHHOCTh OPTraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kuznennsie Qopmbl opranuzMoB. I[loHsiTue o0 JKHU3HEHHOW (Qopme.
Kuznennsie GopMbI pacTeHUN: IEPEBhS, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHHE



TpaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHbIE (QOPMBI KUBOTHBIX: THIPOOUOHTHI,
re00OMOHTHI, a9POOHOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HU.

buotnueckue bakTopHI. Buner OMOTHYECKUX B3aUMO/ICICTBUU:
KOHKYPEHIUS, XUIIHUYECTBO, cUMOMO03 1 ero ¢opmsl. [lapasutusm, koomnepamnus,
MYTYyalu3M, KOMMEHCaI3M (KBapTUPAHTCTBO, HaxjeOHn4ecTBo). Herpoduueckue
B3auMojielicTBus  (Tommueckue,  (opudeckue, (Qabpuueckue).  3HaUCHUE
OMOTHMYECKUX B3aMMOJCHCTBUI JJii CYIIECTBOBaHUS OpPraHU3MOB B Cpele
obutanus. [I[puHIKI KOHKYPEHTHOTO UCKITIOUEHUSI.

JdemoHcTpanumn

Tabmumber u cxembl: «Okonorndeckue (pakTopsr», «CBETOBOH CIEKTPY,
«OKOJIOTUYECKHE TPYNIIbl )KMBOTHBIX 10 OTHOLLEHUIO K CBETY», « TerIoKpoBHbIE
XKUBOTHBIE», «XOJOAHOKPOBHBIE JKUBOTHBIEY», «DuU3noIOrHMUEcKre aganTaluu
KUBOTHBIX», «Cpenbl OOWTaHHS OpraHuU3MOB», «bHoJOrHYecKne pUTMBIY,
«Kusnennole  (Gopmbl  pacteHuit», «KuzHeHHble  (OPMBI  KHUBOTHBIXY,
«9KocucTeMa IMHUPOKOIMCTBEHHOTO JIeca», « IKOCHCTEMA XBOMHOro jecay, «llenu
NUTaHUS, «XUIHUYecTBO», «llapasutusm», «KoHkypeHmus», «CuMOH03»,
«KoMMeHcanuzm».

O6opynoBanue: repOapuu pacTeHUN U JKUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHBIX SKOJOTMYECKUX (PAKTOpOB, TIepOapuu CBETONHOOMBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIHMBBIX PACTEHHI, CBETOJIIOOMBBHIE, TEHEIIOOHUBBIE U
TE€HEBBIHOCJIUBbIE KOMHATHBIE pPAaCTEHUs, repOapuy U KOJJIEKLUU TEIIONII0OUBBIX,
3UMOCTOMKHX, MOPO30YyCTOMYMBBIX PACTEHUMU, Uyyena MTHUIl U 3Bepeil, repdbapuu
pacTeHuil, OTHOCAIIMXCA K TUrpoduTaMm, kcepoduram, Me30puTamM, KOMHATHbBIE
pacTeHus] JaHHBIX TPYII, KOJUJICKIIMHA >KUBOTHBIX, OOUTAIOIINX B Pa3HBIX cpefax,
repOapuu M KOJUICKIIMM pACTEHWHA U OJKUMBOTHBIX, OOJaJaOMIMX YepTaMu
IPUCIIOCOOIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBHH JKWU3HM, repdapuu u
KOJUIEKIIUM PACTEHHM M >KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (POPM, KOJUICKIUU
KUBOTHBIX, YYACTBYIOIMX B PA3JIMYHbIX OMOTUUYECKUX B3aUMOJECHCTBUSAX.

JlabopaTtopnass pabora «BbisgBICHHE TPUCTOCOOTICHUI OpPraHU3MOB K
BIIUSIHUIO CBETA.

Jlabopatopnas padora «BblsBiIeHHE MPUCIOCOONICHUN OpPraHU3MOB K
BJIUSIHUIO TEMIIEPATYPbI».

JlabopaTopHasi paGora «AHATOMHYECKHE OCOOCHHOCTH PpACTCHUN U3
Pa3HBIX MECT OOUTaAHHUS.

Tema 8. Ikos10rust BUA0OB U NOMYJIANMNI

OKOJIOTUYECKUE  XApaKTEPUCTUKU  TOILYJISLIHH. [Tonmynsiuma ~ kak
ouosnoruyeckas cucreMa. Posib HEOTHOPOAHOCTU Cpelibl, PU3NYECKUX OAPHEPOB U
0COOCHHOCTEH OMOJIOTHH BUAOB B (DOPMHUPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYPHI
nonyjsauuid. OCHOBHBIE TOKa3aTead NOMYJSLUUU: YHUCIEHHOCTh, IIJIOTHOCTD,



BO3pAacTHass M TIOJIOBAasl CTPYKTypa, POKIAEMOCTb, NPHUPOCT, TEMI POCTA,
CMEPTHOCTh, MUT'PALIUSL.

DKkosiornyeckas CTpykrypa nomyiasiuud. OUeHKa YHUCIEHHOCTH NOMYJIALNY.
JlvHamyka nomyianuyd U e€ peryianusa. buoTthdeckuii moTeHIMan MOIYJIALNU.
MonenupoBanre TMHAMUKH TOMyIsiuuu. KpuBbie pocTa YMCIEHHOCTH OIS,
KpuBbie BbDKMBaHMS. Perynsiuss 4UCICHHOCTH MOMYJSIUN: posib (PaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTU. DKOJIOTUYECKHE CTPATETUH BUIOB (T- U
K-crparerun).

[Tonsitue 00 sKkonormyeckoil Huiie Buaa. MecrtooOutanue. MHoromepHas
Mozenb dkosorndyeckon HumM Jx .M. XatumHcona. Pa3zmepsl skosormueckon
Hu. [loTeHunanpHast U peanu30BaHHAs HUILU.

Bug kak cucrema nonynsuuid. Apeansl BHAOB. Buabl M HX >KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBATIEHTHI.

3aKOHOMEPHOCTH TMOBEACHHUS W MUTpalMil >KUBOTHBIX. buosornueckue
VHBA3UU Yy KEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: Hdx. M. XaTuynHCOH.

Tabmuubl U cxembl: «DKOJOTMYECKUE XApAaKTEPUCTUKU MOMYJISLUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  momyisiuum», «Bo3pacTHele  NmHpaMuabI
nonyysiiun», «CKOPOCTh  3acelieHUsi TOBEPXHOCTH  3eMJIM  Pa3lIMyHbIMU
opranuzMamMmn», «Mojeinb 3kosiorndeckor Humu [x. M. XaTunHcoHay.

Ob6opynoBanue: repdapun pacTeHHM, KOJJIEKIUN KUBOTHBIX.

JlabopaTtopnass pabora  «lIpucmocoOieHus ceMssH  pacTeHUH K
PacCEICHUIOY.

Tema 9. Ikos10rus CO00MIECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBS3u MEXIy
OopraHu3Mamu B OMOLIEHO3E.

Oxocucrtema kak OTkpbiTas cuctema (A. JIx. Tencnu). OyHKIMOHAIbHBIC
OJIOKH OpraHu3MOB B HKOCUCTEME: MPOIYLEHTbl, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckne ypoBHH. Tpodudueckne nenu U ceTh. AOHOTHUECKHE OJIOKU
skocucteM. [10uBbI 1 Wbl B AKOcHcTEMax. KpyroBopoT BEMIECTB M TOTOK SHEPTUU
B OKOCHCTEME.

OcHOBHBIE = TIOKa3aTelnu  JKOCUCTEMBI. buomacca u  mpoxykuws.
DKOJIOTHYECKHE MUPAMU/JIbI UUCETl, OMOMACChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBnennbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykieccuu. llepBuuHbie u
BTOPUYHBIE CYKIECCMM W HUX NPUYMHBL. AHTPONOTEHHBIE BO3JACHCTBUA HaA
cykueccuu. KnumakcHoe cooOmectBo. bropaznoobdpasue u nojaHotra KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.



[TpupoaHbie 3KOCUCTEMBL. JKOCUCEMbI 03ED U peK. DKocucmembl Mopeti U
0Keanos8. IKocucmemovl MyHOP, 1€CO8, Cmeneti, NyCmbltb.

AHTpONOreHHbIE HIKOCUCTEMBI. ATrposkocucTeMa. ArpoiieHo3. Paznuuus
MEXTy aHTPOIIOTEHHBIMH M IPUPOTHBIMHU YKOCUCTEMaMHU.

Ypb6oskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. [opojackas
dbnopa u ¢ayna. CuHaHTpomm3alus TOPOACKON ¢ayHbl. buonmornueckoe u
X035IMCTBEHHOE 3HAYCHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemMax. Ponb kackadnozo 3ghghekma u 6ud08-30upukamopos (Kirouesvix
6U008) 6 ynkyuonuposanuu sxocucmem. [IepeHOC IHEPruM U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMAaMHU. Y CTOMYMBOCTh OPTAHU3MOB, MOIYJSLUNA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmuol 8030elicmeus 3aepA3HEHULl PA3HbIX Mmunos Ha
CYyOOP2aHUZMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbl ~ IKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCEUS.
MeTo1010T 1S MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIMIOTEHHBIX SKOCHCTEM.

JdemMoHcTpanuu
[Toptper: A. JIx. TeHncinn.
Tabmuiet  u cxembl:  «Ctpykrypa  OuoneHosa»,  «DKocucrema

HIMPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIbHBIC
TpYINIbl OPraHU3MOB B 3KocuUcTeMe», «KpyroBopoT BEmIECTB B HKOCHCTEMEY,
«lenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKass MUPAMHIA YUCEID»,
«IKoJIoTHUYeCcKas mupamMujia OrMoMmacchly, «IKOJOTHUecKas MUpamMuja dHEPTUn»,
«O06pazoBanue 6omoTay, «llepBuunas cykmeccus», «BoccTaHOBICHHE Jieca MOCTe
noxapa», «9KocucTemMa 03epa», «ArporeHo3», «KpyroBopor BEHIECTB M MOTOK
OHEPTUU B arporieHo3ey, «[Ipumepsl ypOosKocucTem.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMUM HACEKOMBIX, Uydelia MTHIL 1
3Bepeil, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUHN, aKBApUYM KaK MOJIEIb
HKOCHUCTEMBI.

IIpakTnyeckas padora «/3ydenne u onucanue ypo03KOCUCTEMBD».

Jlabopatopnas padora «l3ydyenue paszHooOpaszusi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYpcUsi «IDKCKYpCcHsl B TUMMYHBIMN OMOTeoieHo3 (B n1yOpaBy, Oepe3HsK,
€JIbHHK, HA CYXO/JI0JIbHBIA UM TOMMEHHBIN JYT, 03€PO, OOJIOTO)».

IKCKYpcUsi «ODKCKypCUsl B arpo’KOCHCTEMY (Ha TMOJIE WU B TEILIMYHOE
XO03SHUCTBO)».

Tema 10. buocgepa — riodanbHas IKocUCTEMA

buocepa — obOmieruranerapras o0oyiouka 3eMid, T/A€ CYIIECTBYET WU
CylllecTBOBaJa kM3Hb. Pa3BuTHe mpeacraBieHuit o 6mocdepe B Tpynax J. 3rocca.



VYuenue B. . Bepnaackoro o 6mocdepe. Ob6nactu 6mochepsr u e€ coctas. Kupoe
BEIIECTBO Onochepsl u ero PyHKIUH.

3aKOHOMEpPHOCTH cyliecTBOBaHus Onocdepnl. OcodeHHOCTH Ouochephl Kak
r00anbHON 3KOCUCTEMBL. J[MHaMuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEILIECTB U OMOT€OXMMHYECKUE LUKJIBI (Yriaepoja, a3ota). PUTMUYHOCTD SIBJICHUN
B Onocdepe.

3oHasbHOCTE Omocdepnl. Ilonarune o Omome. OCHOBHBICE OHWOMBI CYIIIH:
TYyH/Ipa, XBOMHBIE Jieca, CMELIaHHbIE U IIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CAaBaHHBI,
MyCTBIHU, TPOMTUYECKHE JIeCa, BEICOKOTOPhs. KimMar, pacCTUTEIbHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITAa U
ounochepHbIX QyHKITUI.

JdemoHcTpanuu

[Toptpetsl: B. U. Bepnanckuii, O. 3rocc.

Tabmumsr u cxemsl: «I'eocdepsr 3emnn», «KpyroBopoT asora B mpupoe,
«KpyroBopoT yriepona B mpupoae», «KpyroBopoT KHUCIOpPOJa B MPUPOAEH,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIe Ouombl cymmny, «Knumarnueckue
nosica 3emnm», «Tynapay», «Talray, «Cmemannsiii jgec», «LIupokoaucTBEHHBIN
aecy, «Crenby», «CaBanHay, «IlycTeiasy, « Tponudeckuit gecy.

O6opynoBanue: repbapuu pacTCHUI pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:Ka0IIas cpeaa

DKOJIOTUUECKHE KPU3UChl M MX MpUYMHbL. BosneicTBue uyenoBeka Ha
ouochepy. 3arpssHeHue BoO3AyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnouBbsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHne KiuMara.

AHTpOIIOTr€HHOE BO3JCICTBUE HA PACTUTENIbHBIA M KUBOTHBIA Mup. OxpaHa
PACTUTENBHOTO W >KUBOTHOTO MHpa. OCHOBHBIC MPUHIIMIIBI OXPAHBI MPUPOJIBI.
Kpacubie kHuru. Oco0o oxpansemble mpupoanbie Ttepputopuun (OOIIT).
Boranudeckue caibl ¥ 300J10TUUECKUE TTAPKH.

OCHOBHbIE TPUHIUIIBI YCTONYMBOIO PA3BUTHUSl UYEIOBEUECTBA U MPUPOIBI.
PanvonansHOe  MpUPOAOIONIB30BAaHUE W COXpaHEHHWE  OMOJOTHYECKOIO
pazHooOpasus 3emiu. OOmKME 3aKOHOMEPHOCTH TJIOOAIBHBIX JKOJIOTHYECKHUX
Kpu3ucoB. OcCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €r0 BEPOATHBIE TTOCIEICTBUA.

Pa3zBuTne METONOB MOHUTOPUHIA PA3BUTHS  OMACHBIX TEXHOTCHHBIX
nporieccoB. CucmemHvle UCCIe008aHUA Nepexooa K pecypcocbepezaroujei U
KOHKYPeHmocnocoonou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.
Hayuonanvnvie ungopmayuonnvie cucmemsl, obecneyugarowjue 00Ccmyn K
uHgopmayuu no  COCMOAHUIO OMOENbHbIX U008 U 3Kkocucmem. OcCHOBbL



9Kopeaburumayuu 3Kocucmem U cnocobos 60pvOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpyrkyus mopckux u HazemHvix dIKOCUCTEM.

JdemoHcTpanuu

Tabmuubl W cxembl:  «3arps3HeHuEe  aTMocdepbl»,  «3arps3HeHue
ruapocdeps», «3arps3HeHre nouBbl», «llapHukoBwId  3pdekT», «Ocobo
OXpaHsieMble IPUPOHBIE TEPPUTOPUNY, «MOJIeNT yIPaBIIEMOT0 MUPAY.
O6opynoBanue: ¢oTtorpaguu OXpaHSEMbIX PACTCHHM M KUBOTHBIX KpacHoit
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110
BHOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiuBaeT TpeOOBaHHWS K pe3yjbTaraM OCBOCHUS
0o0yUalIMUMUCI NOporpaMM CpeaHero ooOimero o0pa3oBaHUs: JUYHOCTHBIE,
METanpeIMETHbIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOEHUS MPOTPaMMBbI 10 OMOJIOTHUN
BBIJICJICHBI CIEAYIOIIME COCTABJISIONIME: OCO3HAHME O0YyYaroUUMUCS POCCUUCKON
rPaXIaHCKON UJACHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOONpPEACNICHUIO, Haiuuue Mmomusayuu K OOy4eHUIO  OWOJIOTHUH,
yenenanpasienHoe pazsumue BHYTPEHHHUX YOEXKIEHUU JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN Pa3BUTHUS OUOIOTHYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb 00YUAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMHU, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO0  O0pa3oBaHUs, HaIuyue NpaBOCO3HAHUS  DKOJIOTMYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBI IO OMOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE Y4YeOHOW M BOCIHUTATEIBHOM JEATEIHHOCTU B COOTBETCTBUM C
TPAAUIIMOHHBIMUA POCCUMCKUMH COIUOKYJIBTYPHBIMU, UCTOPUYECKUMHU U JTyXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMHM, IMPUHSATHIMUA B OOIIECTBE MpaBUIaMU U HOpPMaMu
MOBEJACHUS W CIOCOOCTBYIOT TIpOlleCCaM CaMOIIO3HAHMS, CaMOBOCHHUTAHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEH MO3WLHUM JIMYHOCTH, NATPUOTU3MA U
YBOKEHHS K 3aKOHY U MPABOIMOPSIKY, YETOBEKY TpyJla U CTaplieMy MOKOJIEHHIO,
B3aUMHOI'0 YBa)KEHUS, OEPEKHOr0 OTHOIIEHUS K KYJbTYPHOMY HaCJIEAUI0 U
TPAAUIKUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickonn ®enepanuu, TpUpoie U
OKPY Karolen cpee.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEGHHS yueOHoro mpeamera «buomorusy»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYarOUIUXCsl PyKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JMYHOCTH, CHCTEMOW I[€HHOCTHBIX
OpUCHTAllUM, TO3UTUBHBIX BHYTPEHHHMX  YOEXKICHHI, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITA U OMBITA JEATEIBHOCTH B IMPOLECCE PEANM3alUi OCHOBHBIX HalpaBICHUN
BOCIIUTATEJIbHOM JI€SITENIHHOCTH, B TOM YKCJI€ B YaCTH:

1) rpaxaaHCKOTr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3HUIIMH O0YYAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCUIMCKOTO OOIIECTBA;

OCO3HAHME CBOUX KOHCTUTYIIMOHHBIX TMpaB U OOS3aHHOCTEH, yBa)KCHHE
3aKOHA U MPABOIOPSIKA;



FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IPU CO3JaHHU
y4€OHBIX MPOEKTOB, PEUICHUU y4eOHBIX W MO3HABATENBHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNIATh COOCTBEHHYIO TIO3MIIMI0O IO OTHOUIEHUIO K
SIBJICHUSIM COBPEMEHHOW KU3HU U OOBSICHATH €€;

YMEHHUE YUUTHIBATH B CBOMX JACHCTBUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMU, KyJIbTYPHBIMA LIEHHOCTSIMU U
COLIMAJIbHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOI'O BBIMOJIHEHUS
y4eOHBIX, MO3HABATEIbHBIX W MCCIEAOBATEIbCKUX 3a7ad, YBaXXUTEIbHOIO
OTHOIIEHUSI K MHEHUIO OIMOHEHTOB MpPU OOCYXIACHUH CIIOPHBIX BOIPOCOB
OMOJOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) IATPUOTUYECKOI0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH POCCHICKOM rpa)XJaHCKOU WJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH IIEpPE]
Poaunoii, ropmoctu 3a cBOM Kpau, CBOO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIOE U HACTOAIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIEIUIO U MaMATHUKAM MPUPOIBI,
JOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIGHMBATh BKJIAJ POCCHUUCKMX YUYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OWOJOTHMH, MOHUMAHUS 3HAYEHHs] OMOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIeCTBA;

uneiHas yoexxIE€HHOCTh, TOTOBHOCTh K CIY>KeHHIO M 3amute (OTeuecTtsa,
OTBETCTBEHHOCTb 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHHUS:

OCO3HaHME TYXOBHBIX LIEHHOCTEH POCCUIICKOTO HAPO/a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIEHHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILICHUE K CBOMM POIUTEIAM, CO3IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'0 TIPUHATHUS LEHHOCTEM CEMEWHOM IKU3HU B COOTBETCTBUU C
TpaguuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETHUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPy, OOIIECTBEHHBIX OTHOIIEHUI;

MMOHUMAHHUE SMOLMOHAIIBHOTO BO3JICHCTBHS KUBOU NPUPOABI U €€ HEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXXEHHUIO B pa3HbIX BHUJAX HMCKYCCTBA, CTPEMIJICHUE
IPOSBIISITh KAYECTBA TBOPUECKON JTMYHOCTH;

5) ¢usuveckoro BocnUTAHHMA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO0 0J1ArONOTyYHs:

NMOHMMAHWE W peau3alus 3J0POBOTO M 0€30MacHOro ooOpa3a >KU3HU
(3mopoBoe  mHUTaHHWE, COONIOJCHHME TUTHCHWYECKUX TPaBWJI W HOPM,
cOaaHCUPOBAaHHBIM PEKUM 3aHATUH M OTIbIXa, peryisipHas (¢uznyeckas
aAKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
cOOCTBEHHOMY (PHU3MUYECKOMY U NICUXUYECKOMY 3/10POBBIO;

NOHMMAaHUE LEHHOCTH MpPaBWJ HWHIWBHAYAJIbHOTO M  KOJUIEKTHBHOI'O
0€e30I1acHOr0 MOBEJCHUS B CUTYAIUsX, YTPOKAIOIIMX 30POBBIO U KU3HH JIIOJEH;

OCO3HaHUE TOCIEACTBUNA W HEMPUATHS BPEAHBIX MPHUBBIUEK (YNOTpeOieHus
aJIKOT0JIs1, HAPKOTUKOB, KYpEeHHUS1);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYZY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPY101t00ue;

FOTOBHOCTb K AKTUBHOM JEATEIIBHOCTU TEXHOJIOTUYECKOM M COLMAIBHOU
HaIpaBJIE€HHOCTU, CIIOCOOHOCTh MHUIMUPOBATH, INIAHUPOBATH U CaMOCTOSTEIbHO
BBINIOJIHATH TAaKYIO JIESITEIbHOCTS;

MHTEPEC K pa3InyHbIM cepaMm npodhecCuOHANbHOU JEATENbHOCTH, YMEHUE
coBeplIaTh OCO3HAHHBIM BBIOOp Oynymed mnpodeccun H  peann30BBHIBATH
COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO M C€aMOOOPA30BAHMIO HA
MPOTSIKEHUU BCEU )KU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMS

HKOJIOTUYECKU 11€JIeCO00PAa3HOE OTHOIICHHE K IMPHUPOAE KaK HCTOYHHUKY
YKU3HH Ha 3eMJle, OCHOBE €€ CYIECTBOBaHNS;

HOBBILIEHUE YPOBHS SKOJOTMYECKOHW KyJBTYpbl: NPUOOPETEHUE OIIbITA
IUTAHUPOBAHUS TOCTYNKOB M OLIEHKM MX BO3MOXHBIX IOCJIEACTBUIM ISt
OKPY KaroLIEH Cpebl;

OCO3HaHUE TJI00aJbHOIO XapakTepa SKOJIOIMUYECKHUX MpoOjeM U myTed HuX
peLIeHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU H3YyYEHUU OUOJIOTUU
3HaHMSI M YMEHUS TMpU PEIICHUH NpoO0JieM, CBS3aHHBIX C palMOHAIBHBIM
OPUPOJIOTIONB30BaHMEM  (COOMIOJICHME  MpaBuUi  TMOBEACHUS B MPHUPOJE,
HaIIpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B HSKOCHUCTEMAax, OXpaHy BHJIOB,
sKocucTeM, Ouocdepsl);

AKTUBHOE  HEIpUATHE JCUCTBUM, NPUHOCAIIMX BpEH  OKpYyKaroLen
IPUPOJIHON cpelie, YMEHHE MPOTHO3WPOBATH HEOIAroNpHUsTHBIE SKOJIOTHYECKUE
NOCJIEACTBUA NMPEANPUHUMAEMBIX ACHCTBUI U NPEIOTBPAILATh UX;



HAJIMYUE PA3BUTOTO SKOJOTHYECKOTO MBIIUICHHUS, SKOJIOTHIECKON KYJIbTYpPHI,
OTIbITa JesITeIbHOCTU IKOJIOTUYECKOM HanpaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCS UMM B IO3HABATEJIbHOM, KOMMYHMKATUBHOM M COIMAIBHON
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON JAEITETbHOCTH SKOJOTHIECKON
HaNpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS,, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JIHUAJIOTe
KYJBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE SI3BIKOBOW M YHMTATEIbCKOW KYJNbTYpbl KaK CpEACTBa
B3aMMOJEHCTBUS MEXKIY JIOAbMH U MO3HAHUS MUPA;

NOHMMaHuE creuu(puKky OHONOrMM Kak HayKH, OCO3HaHUs €€ poju B
bopMHpOBAaHUK PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3[aHUU 1IEJIOCTHOTO
NPECTaBICHUS 00 OKPYXKAIoIIeM MHUpPE KaK O €IWHCTBE MPHUPOJBI, YeIOBEKa U
oOmiecTBa, B MO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEUICHHH MpodiieM
COXPaHEHHUs IPUPOJIHOTO PaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTU OHMOJIOTHUU AJIE COBPEMEHHOW LMBUIM3AINU:
o0OecrieueHnss HOBOTO YPOBHS Pa3BUTHs MEAMIIMHBI, CO3/aHUE TEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEIlaTh PECypCHble  MpOOJEMbl  Pa3BUTHSA
YeJI0BEYECTBAa, TIOUCKA MyTeH BBIXOJA U3 IIIO0ATBHBIX YKOJIOTUYECKUX MPOOIeM U
o0ecrieueHus  Iepexoja K  YCTOMYMBOMY — pa3BUTHIO,  PalMOHAIBLHOMY
UCIOJIb30BAHUIO TPUPOJIHBIX PECYypcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHHH OWOJOTMYECKHX 3HAHUH B LEJIX
NOBBIIIEHUSI OO0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW TPaMOTHOCTHU oOydaroniuxcs, GopmMupyeMoi
IpY U3y4YE€HUU OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJOB MO3HAHUS, UCIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh TMOJy4yaemble 3HAHHS /I aHajdu3a u
OOBSICHEHUS! SIBIICHUI OKPYXalOIIero Mupa M MPOUCXOJAIINX B HEM HM3MEHEHUH,
yMEHHUE JiefaTh OOOCHOBAHHBIE 3aKJIIOUEHMsSI HAa OCHOBE HAyuyHbIX (DaKTOB U
UMEIONINXCS JAHHBIX C HENbI0 MOTYYSHHs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHHS IS
perieHust IpoOsieM B peaabHbIX )KU3HEHHBIX CUTYAIINX;

OCO3HaHUE ILIEHHOCTH HAy4YyHOM JesITeNbHOCTH, TOTOBHOCTh OCYIIECTBIISATH
MPOEKTHYIO U UCCIIEIOBATENBbCKYIO AESTEIHbHOCTh UHIMBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMpephIBHOMY  00pa3oBaHUIO |
caMo00pa3oBaHnI0, K AaKTUBHOMY IOJYYEHHUIO HOBBIX 3HAaHUI MO OHONOTHH B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.



METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHble pe3yJibTaThl OCBOCHHsS yueOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i1  (OPMHUPOBAHUS MHUPOBO33PEHUSI O0YyYaIOIIUXCS
MEXIMCIUIUITMHAPHBIE (MEXIIPEAMETHbIE) O0ILIeHAYYHbIe TMOHSTHS, OTpPaXKAroIINUe
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PHUKY METOJOB TIO3HAHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPTHs, SBJICHHE, MPOLECC,
CUCTEMa, HayuyHbIH (haKT, MPUHLHUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCClIeIOBaHUE,  HAOJIOJEHHE, M3MEpPEHUEe, OSKCHEPUMEHT U  JIpyrue);
yHHUBEpCaJbHble ydeOHble JeHCTBUS (TIO3HABaTeNbHBIE, KOMMYHHUKAaTHUBHBIC,

PEryJISITUBHBIE), o0ecIeunBaroIue dbopmupoBaHue byHKIIMOHATBHOM
I'PaMOTHOCTH M  COITMAJIBHOW KOMIICTCHIIMM OOYyYaromuxcs; CIIOCOOHOCTh
o0ydaromuxcs UCTIONb30BaTh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MHUPOBO33PEHUYCCKNE 3HAHWSI W YHUBEpPCAJIbHBIC y4YeOHBIE JEUCTBUS B
ITO3HABATEILHOW M COLIMATIBHOM MPAKTHUKE.

B pesympraTre wu3yueHus OHOJOTMM Ha YpPOBHE CpEIHEro oOIIero
obpazoBaHusi y oOyuaromerocs OyayT chOpMUPOBaHbI ITO3HABATEIbHbBIC
yYHUBEpCAIbHBIC YUCOHbBIE ACHCTBUS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHBIC
JEUCTBUSA, PETYJISTUBHBIE YHHBEPCAIbHBIE YyYEeOHBIE JCWCTBUS, COBMECTHAs
JESTEIbHOCTb.

MeranpenMeTHble pe3yJIbTaThl OCBOCHHSI IPOTPAMMbl CPEIHEr0 OOIIero
00pa30BaHUsI TOJKHBI OTPAXKATh:

OBJanenue YHHUBEpPCAJIbHBIMH yueOHBIMU Mo3HABATEJIbHBIMHU
NeCTBUSIMM:

1) 0a30Bble JJOrHYecKHue AeCTBUSI:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh NP OCBOCHUM 3HAHWA TPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanmu3a, CHHTE3a, CpaBHEHHUSI, KjacCUpUKAIMU, 0000IIeHNs ), pACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATUH (BBIACIATH MX XapaKTepHBIC NMPU3HAKH, YCTaHABIWBATh
CBSI3U C IPYTUMH TOHATHUSIMH ),

ONpEeNeNATh IeJU JeATEeIbHOCTH, 3aJaBas MmapamMeTpbl U KPUTEPUU HX
JOCTIKECHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA IIEIISIMU;

WCIT0JIb30BaTh OMOJIOTHYCCKHUE TOHATHUS JIl 0OBSICHEHUS (PAKTOB M SBJICHHUM
YKUBOU MPUPOJIBI;

CTPOHUTH JIOTMYECKUE pacCyXJAeHUs (MHAYKTUBHBIC, ACAYKTHUBHBIC, IIO
aHAJIOTMH), BBISABIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B PAacCMATPUBACMBIX
SIBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKIIFOUCHHS;

MIPUMCHSITH CXEMHO-MO/ICITbHBIC cpeacTBa TUISt peACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTax, a



TAaKKE  NPOTHUBOPEUMI  Pa3HOTO  pPOAA,  BBIABICHHBIX B  Pa3IUYHBIX
UH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3palaTbiBaTh IUIaH pELIEHUs NPOOJEeMbl C YYETOM aHajaU3a MMEIOLIUXCS
MaTepualbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIbTATOB
EJIIM, OLICHUBATh PUCKU MOCJIEICTBUN ACSITENbHOCTH;

KOOPAMHUPOBaTbH M  BBIIOJHATH pabOTy B  YCJIOBHUSX  pEaJbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE NPU PEIICHUH KU3HEHHBIX TIPOOIIeM.

2) 0a30BbI€e MCCIeI0BaTEIbCKHE AeiiCTBUSA:

BJIa/I€Th HaBbIKAMU y4e€OHO-HUCCIIEI0BATEIbCKON U MMPOSKTHON JESTEIIbHOCTH,
HAaBBIKAMHM  pa3pelieHus MpooOsieM, CHOCOOHOCTBIO W  TOTOBHOCTBHIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELIEHMsI TPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MMO3HAHUS;

UCTIONb30BaTh pPAa3MuYHbIE BUABI JEATEIBHOCTH IO TOIYYSHHIO HOBOTO
3HAaHUSA, €ro HHTEpIpeTaluy, MNPeoOpa3oBaHUIO M NPUMEHEHUI0 B Y4eOHBIX
CUTYyalUsX, B TOM YUCIIE IIPU CO3JaHUH YUEOHBIX U COLMAIBHBIX IPOEKTOB;

dbopMuUpOBaTh HAYYHBIH TUI MBIIUICHUS, BIaIeTh HAYYHOU TEPMUHOJIOTHEH,
KITIOYEBBIMU MTOHITHSIMHA U METOJIaMHU;

CTaBUTh U (HOPMyIHpPOBaTH COOCTBEHHBIE 3aJauyud B 00pa30BaTEIbHOU
NeSITeIbHOCTH U )KU3HEHHBIX CUTYalHsIX;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajauy,
BBIJIBUTATh TUIOTE3y €€ pelieHHs, HaXOAWTh apTyMEHTHI Ui J0Ka3aTelbCTBa
CBOMX YTBEpXKJICHUH, 337aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBAaTh IIOJYYEHHbIE B XOJE peUIeHHs 3aJaud pe3yJIbTaThl,
KPUTHYECKH OIIEHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
yCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CHTYAIlUsIM, OIIECHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBI MOMCK TEepeHoca CPEACTB M CHOCOOOB
JeMCTBUS B IPOPECCUOHANBHYIO CPELY;

YMETb IE€PEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 M IPAKTUUYECKYH 00JacTu
KU3HEACITEIbHOCTH;

yMETh HHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, MpEJIaraTb OPUTMHANBHBIC MOAXOABl M PEHICHHUS,
CTaBUTH MPOOJIEMBI U 337a4H, T0IYyCKAIOIINE albTepHATUBHBIEC PEILICHUS.

3) pabora ¢ unpopmanueii:

OPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(OpMAIUK (TEKCTEe Yy4eOHOro
nocoOusi, HAYYHO-TIOMYJISIPHOW JIUTEpaTrype, OHOJOTUYECKUX CIOBApsSIX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHaIM3UpOBAThH



UHGOPMAIUIO PA3TUYHBIX BUJOB U (OPM IMPEACTABICHHS, KpUTHUECKH OLIEHUBAThH
€€ JI0CTOBEPHOCTh U HEIPOTUBOPEUYUBOCTb;

bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NMUYHBIE METOJbI MPU TOUCKE U
oTOope Ouosiornyeckor mHpopManru, HEOOXOAUMOM JJisi BBITIOTHEHUS YYEOHBIX
3ajay;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOT'O MCIIOJIb30BaHUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  TpEICTaBICHUS
ouonornueckoil nHPpopmaun (Cxemsl, rpaduKy, AUATPAMMBbI, TAOIHIIBI, PUCYHKH
H Ipyroe);

UCIIOJb30BaTh HAYYHBIM $3BIK B KayecTBe CpeAcTBa MHpu paboTe ¢
Ouosornyeckol HMHPOpMaLUEN: TPUMEHATh XHUMHYECKHe, (U3UUYECKUE W
MaTE€MaTUYECKUE 3HAKU W CUMBOJBI, (HOpMyJibl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh W INpPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJMYECKHUE  CpEICTBA
HarJIsAHOCTH;

BJIQJ€Th ~ HABBIKAMHM  pAaclo3HaBaHWd M 3allUThl  MH(OpManuw,
UH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OBgi1aieHHe YHUBEPCAJbHBIMU KOMMYHHUKATUBHBIMH AeHCTBUAMM:

1) oOmenue:

OCYIIECTBJISATh KOMMYHHKAIIMH BO BCeX cpepax KU3HU, aKTUBHO Yy4acTBOBAThH
B JMAJIOT€ WJIM JIMCKYCCUM MO CYIIECTBY OOCYXJaemMoil TeMbl (yMEHUE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXACHHS OTHOCHUTEIHHO BBHITIOJHEHHS TMpeiaracMon
3a]]a4i, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3UILUN APYTUX yYaCTHUKOB
JAaJiora Uik TUCKYCCHH);

pacrno3HaBaTh HeBepOalbHbIE CpEACTBAa OOLICHHs, MOHUMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYyaIuH,
YMETh CMATYATh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BJAJIETh Pa3IMYHBIMH CHOCOOaMM OOIIEHUS U B3aUMOJEHCTBUS, MOHUMATH
HaMEpEeHUs IPYTUX JIIOJIEH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECEeTHUKY
U B KOPpeKTHOU popme hopMyaupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HUCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAas 1eSITeJIbHOCTD:

NOHUMAaTh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIMBUIYaJIbHOU
paboThI MPH PEIICHUU OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYNIOBLIX (JOPM B3aMMOJICHCTBUS MPHU PELIeHUH y4eOHO 3a1a4u;

BbIOMpAaTh TEMATUKY W METOJbl COBMECTHBIX ACHCTBHH C y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)/10T0 4jieHa KOJIICKTHBA,;



OpPUHUMATh LEJIM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHHUPOBATh JICMCTBUS 10 €€ JOCTHIKEHUIO: COCTABJISITH IUIAH JCHCTBUH,
pacupenensiaTb pojad ¢ Y4E€TOM MHEHHH YYacCTHHKOB, OOCYXXJIaTh Ppe3yJIbTaThl
COBMECTHOI paboThI;

OLICHMBATh KAaue€CTBO CBOEro BKJIaJa M KaXJIOr0 YYaCTHHKAa KOMaH[bl B
001 pe3ysbTatr Mo pa3paboTaHHBIM KPUTEPHUSIM;

peajarartb HOBBIE IPOEKThI, OLICHWBAaTh MHJEH C I[O3UIHMH HOBU3HBI,
OPUTMHAIBHOCTH, PAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJSATh TO3UTHUBHOE CTPATETMYECKOE IIOBEJIEHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSBIIATH TBOPYECTBO U BOOOPAKEHUE, OBITH MHUITUATHBHBIM.

OBJaieHne YHMBEPCAJTbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHWS JUIsl BBISIBIICHUS MpoOOJIeM U UX
pelIeHus B )KU3HEHHBIX U YUEOHbIX CUTYalUsX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHUN LIEJIEBBIE M CMBICIOBBIE
YCTAaHOBKM B CBOUX JEHCTBHUSX M IOCTYIIKax IO OTHOUIEHHUIO K JKUBOW NPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIIATh MO3HABATENbHYIO ACSTEIbHOCTb, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJjlauyu B 00pa30oBaTEIbHON
NEeATENbHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEIIeHUs MpodsiieMbl C  Y4ETOM
UMEIOIIIMUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIIOYTCHHUI;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIIUpATh paMKH Y4EOHOI0 IMpeAMETa Ha OCHOBE JIMYHBIX PEAIOYTEHU;

JieJlaTh OCO3HAHHBINA BBIOOP, apryMEHTHUPOBATh €ro, OpaThb OTBETCTBEHHOCTD
3a peuIeHHue;

OIICHUBATh PUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYJULUU B
pa3HBIX O0JIACTAX 3HAHM, MOCTOSHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIE€SITEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJaJeTh HABbIKAMU  MO3HABATEIbHOM  pedrekcud Kak  OCO3HaHUSA
COBEPIIAEMBIX JIEWCTBUII M MBICIUTENBHBIX IIPOLIECCOB, WX pE3YyJIbTaTOB U
OCHOBaHMM, UCIOJIb30BaTh MPUEMBI pedIeKCUU NIl OLUEHKH CUTyalluu, BbIOOpa
BEPHOTr'0 PELICHUS;

YMETh OLIEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEIIEHUs IO HX
CHUKEHMUIO;



IIPUHAMATh MOTHBBI M apryMEHTBl JPYTHX IIPU aHAJU3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

3) npuHsATHE ce0sl M APYTrHUX:

IPUHUMATh Ce0sl, MIOHMMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IPUHAMATh MOTHBBI M apryMEHTbl JPYTHX IIPU aHajIu3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.
INNPEJMETHBIE PE3YJIBTATBI

[IpenmeTHBIe pPE3yNbTaThl OCBOCHHS COJEPXKAHHS Y4eOHOro mpeaMera
«buonorusiy Ha yriayOJaEHHOM YpOBHE OPUEHTHUPOBAHBI Ha oOecredeHue
npopuapHOro  o0yueHuss  oOydaromuxcss — Owosormu. OHM  BKIIIOYAIOT:
cneruduyueckue st OMOJIOTHHN HAayYHBIC 3HAHUS, YMEHHUS U CTIOCOOBI IEHCTBUI 110
OCBOCHHIO, HHTEPIIPETAIINN U MPEOOPa30BaHUIO 3HAHUH, BUBI NEATCILHOCTH TI0
MOJIYYCHHUIO HOBBIX 3HAHUW M MX MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TAKKE B
peanbHbIX KU3HEHHBIX cUTyauusx. lIpeameTHble pe3ynbTarTbl MPEICTABIEHBI IO
rojgaM U3y4eHusl.

[IpenmeTHBIC PE3yNbTaThl OCBOCHUS y4eOHOTO Tipeamera «buonorus» B 10
KJacce TOJKHBI OTPaXaTh:

c(OPMHUPOBAHHOCTh 3HAHUW O MECT€ W POJU OUOJOTMU B CHCTEME
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUU €CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
MO3HAHWUU  3aKOHOB  TPHUPOJBI U  PEIICHHUH MpoOJieM  palMOHAILHOIO
MPUPOJIONIOIB30BAHMS, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHUE
OMOJIOTHH;

BJIQJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATalOIINE OUOJIOTUYECKUE TEPMUHBI M TOHSATUSA (3KU3HB, KIIETKA,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETYIAIUs, CaMOBOCIIPOHM3BEICHUE,
HACJIEJICTBEHHOCTh, W3MEHYUBOCTb, POCT U PA3BUTHE), OMOJOTMYECKUE TEOPUU
(xnerounas teopus T. llIBanna, M. lllneitnena, P. Bupxosa, xpomocomHasi Teopust
HacnenacTBeHHocT T. Moprana), yuenus (H. W. BaBumoBa — o meHtpax
MHOTOOOpa3usi M TMPOUCXOXKACHUS  KYJIbTYpPHBIX  pAacTeHUM),  3aKOHBI
(enrHOOOpa3usi MOTOMKOB MEPBOrO TMOKOJICHMS, PACIICIUICHUS], YUCTOTHl T'aMeT,
HE3aBUCUMOro HacienoBaHuss [. Menzaenss, TOMOJIOTUYECKHX DPSAIOB B
HacJIeICTBEHHOU U3MEHYUBOCTU H. . Basunona), MPUHLMIIBI
(KOMITJIEMEHTapPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIAMH HAyYHOTO TMO3HAHUA, HMCIOJIb3yEMBIX B
OMOJIOTUYECKUX HWCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHWE, W3MEpPEHUE,
HaAO0JII0/ICHHE, SKCTICPUMEHT);



YMEHUE BBIICNATH CYyIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJHOKJIETOYHBIX W MHOTOKIETOYHBIX OPraHu3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKa, CTPOCHHUSI OPTraHOB U CUCTEM
OpTraHOB pACTCHHUM, KUBOTHBIX, YEJIOBEKa, IPOIECCOB >KU3HEACITCIBHOCTH,
MPOTEKAIOIINX B OPTaHW3Max PacTCHHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHUX
IPOIIECCOB: OOMEHa BEMIeCTB (MeTabonIM3M), MPEeBPAIEHUS YHEPTUH, OPOKEHUS,
aBTOTPO(GHOTO U reTepoTpodHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€03a, TaMEeTOTeHe3a, YMOPHUOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3MHOXEHUS,  MHAWNBUAYATBHOTO  Pa3BUTHS  OpraHm3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHS TEHOB, TE€TEPO3UCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTAaHABIMBATh B3aMMOCBSI3M MEXIY OpraHOMJAMU KIETKH U HX
GYHKIUSAMH, CTPOCHHEM KJIETOK pa3HBIX TKaHEWM M UX (YHKIUSIMH, MEXIY
OpraHaMH W CHCTEMaMH OpPTaHOB y pAacTEHHWH, JKUBOTHBIX WM YEIIOBEKa U WX
GYHKIASIMH, MEXIY CHCTEMaMH OPTaHOB M WX (QYHKIUSAMH, MEXIY dTaramu
oOMEHa BEIIEeCTB, dTalaMu KJIETOYHOTO ITUKJIA U KU3HEHHBIX IUKJIOB OPTAHU3MOB,
TanamMu 3MOPUOHAIBHOTO PA3BUTHS, TEHOTUNIOM U (DEHOTUIIOM, (PEHOTHIIOM U
dbakTOpamMu cpeibl OOUTaHUS,

YMEHUE BBISBJIATh OTJIUYHUTEIbHBIC MPU3HAKU KUBBIX CHUCTEM, B TOM YHCIIES
pacTeHUH, )KUBOTHBIX U YEJIOBEKA,;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE aAPTYMEHTHI, OWOJOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIUKY JUJIs J0Ka3aTeIhCTBAa POJCTBA OPraHU3MOB Pa3HBIX
CUCTEeMAaTUYECKUX TPYIII;

YMEHHUE pPelIaTh OMOJOTUYECKUE 3aa91, BBISBIISITH IPUUYUHHO-CIICICTBCHHBIC
CBSI3U MEXIY UCCIEAYEMBIMU OMOJIOTHYECKIUMU TIPOIIECCAMHU U SIBICHUSMHU, JI€TIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIMOJIHATh JIA0OpAaTOpHBIE M TpaKkTU4YeCKue paboThl, COOII0IAThH
npaBuiia Ipy padboTe ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPATh HX OKCIEPUMECHTAIbHBIMU
cpenctBamu, GOPMYTUPYS II€JIb HCCICIOBAHUS, AHAIM3UPOBATH TOTYYCHHBIC
pe3yibTaThl U JeNaTh BHIBOIBI,

YMEHHE y4YacTBOBaTh B Yy4eOHO-HCCIIENOBATENIbCKONW paboTe 1o OMOJIOTHH,
DKOJIOTUM W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKONBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  MOJYYCHHBIC  pE3yJbTaThl HAa  yYCHHYECKHX

KOH(DEPEHITUSX;
YMEHHUE OIICHUBATh OJTUYECKHE aCIMEKThl COBPEMEHHBIX KCCIICIOBAHUN B
objmactu  OWONOTMM W MEOUIUMHBI  (KJIOHUPOBaHWE,  HCKYCCTBEHHOE

OIUIOAOTBOPEHUE, HAMNPABICHHOE W3MEHEHHE I'eHOMa M CO3JaHHE TPAHCTEHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBIISITh OCO3HAHHBIA BBIOOp Oymymied mpodeccrnoHanbHOM
NEeSATENPHOCTH B 007acTH OMOJOTHH, MEAUIMHBI, OMOTEXHOJIOTHUHU, BETEPUHAPUH,
CEJIbCKOTO XO3SIICTBA, MUILEBONM MPOMBIIUICHHOCTH, YIUIyOJISITh MMO3HABATEIbHBIN
MHTEPEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEH Npodeccuu u
IPOJOJDKEHUE OHOJOrMYecKoro oOpa3oBaHMs B  OpraHuU3alUsX CpPEIHEro
Ipo(eCCHOHATILHOTO M BBICIIIETO 00pa30BaHUs.

[IpenmeTHbIe pe3yNbTaThl OCBOCHUS y4ueOHOro mpeamera «buomorus» B 11
KJacce NOJKHbI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeECT€ M pOJM OHOJOTHMM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBl MHpA, B TMO3HAHMM 3aKOHOB MPHUPOABI U PEIICHUH 3KOJIOTHYECKHX
npoOJeM dYeloBEeuecTBa, a TakKe B PEHICHWH BOIPOCOB PAIIMOHAIBEHOTO
IPUPOAOTIONH30BaHUS, U B (DOPMUPOBAHUH IIEHHOCTHOI'O OTHOIICHHS K MPUPOJIE,
0O0IIECTBY, YEJIOBEKY, O BKJIAJE POCCUICKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTUH;

yMEHUE BIJIAJIETh CUCTEMOW OMOJOTMYECKHX 3HAHUM, KOTOpas BKIIOYAET
omnpeneneHusT M TOHMMAaHHME CYIIHOCTH OCHOBOIIOJATalIuX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHJI, 3KOCUCTeMa, Ouocdepa), OMOIOTrMYECKUE TEOPUU
(aBosmrorinonHas Teopust Y. JlapBuHa, CUHTETHUYECKAsE TEOPUS IBOJIIOIUU), YUCHUS
(A. H. CeBepuioBa — 0 myTsx U HampaBieHusx 3Bontonuu, B.1. Bepuanackoro — o
ouocdepe), 3akoHbl (TeHeTH4eckoro paBHoBecus J[x. Xapaum m B. BaiinbGepra,
3apoasimieBoro cxoacrsa K. M. bapa), npasuna (munumyma 1O. JluGuxa,
SKOJIOTMYECKON MHUpaMUIbl HHEPruM), rumore3nsl (rumore3a «mupa PHK» V.
I'unbepra);

YMEHHE  BJIaJ€Th  OCHOBHBIMU  METOJIaMH  HAy4YHOrO  IO3HAHMUS,
UCIIOJIb3yeMBbIMU B OMOJIOTUYECKUX UCCIIETIOBAHUSIX KUBBIX OOBEKTOB U AKOCHUCTEM
(omucaHue, U3MepeHue, HaOINIOJCHHE, SKCIEPUMEHT), CIoco0aMu BBISBICHUS U
OIIEHKH aHTPOIIOTEHHBIX U3MEHEHUN B PUPO/IE;

YMEHUE BBIJCIATh CYIIECTBEHHBIC NPHW3HAKH: BHJIOB, OHOTEOIIEHO30B,
PKOCUCTEM M Ouochepbl, CTaOWIU3UPYIOIICTO, JBUXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa, aJIONaTPUYECKOT O U CUMITATPUYECKOTO
BUJ1I000pa30BaHMsl, BIUSIHUS ABIKYIIUX CHUJI DBOJIFOIIUUA HA T€HO(POH MOMYISINHU,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOMTaHusl, YepeIOBaHUsl HAMpaBICHUN
HBOJIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B 3KOCUCTEMAX;

YMEHHE YCTaHABJIMBAaTh B3aMMOCBS3M MEXIYy MPOLECCAMHU SBOJIIOIUH,
JBIKYLIMMH CHJIAMH aHTPOINOI€HE3a, KOMIIOHEHTAMU DPa3JIMYHbIX 3KOCUCTEM H
MPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATh  OTJIMYUTENIbHBIE  MPU3HAKKM  JKUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BHJIOB K cpele OoOWTaHWs, aOMOTHYECKUX M OMOTHYCCKUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBS3€H  OpraHM3MOB B  COOOIIECTBax,
AHTPOITOIE€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME aAPTyYMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIUKY JUIS J0Ka3aTeIbCTBAa POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIII, B3aUMOCBSI3 OPTAaHU3MOB U CPEJIbl OOWTAHMS, SAMHCTBA
YEeJIOBEYECKUX pac, HEOOXOAMMOCTH COXPAHEHHS MHOTo00pa3us BHUAOB H
HKOCUCTEM KaK YCIIOBUS COCYIIECTBOBAHUS MPUPOJIbI M YETOBEUECTBA,

yMEHUE pelaTh OMOJOTUYECKUE 3aa4l, BHISABISTh TPUUUHHO-CIIEICTBEHHbIC
CBSI3U MEXIY UCCIEAYEMBIMU OMOJIOTHUYESCKUMU TIPOIIECCAMHU U SIBIICHUSAMHU, JIeJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTATOB;

YMEHUE BBIMOJIHATH JIA0OpAaTOpHBIE M MpaKTUYeCKue paboThl, COOII0IAThH
npaBuiIa npu padbote ¢ yueOHbIM U Jab0paTOPHBIM 000pYA0BaHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bl, MPOBEPSITh HUX OKCHEPUMEHTAIbHBIMU
cpenctBamu, GOPMYJIUPYS II€JIb HMCCIICIOBAHUS, AHAIM3UPOBATH IOJYYCHHBIC
pE3yNbTATHI U ICTIaTh BEIBOBL;

YMEHUE Y4YacTBOBaTh B y4E€OHO-MCCIIEIOBATEIBCKONW pabOTe MO OMOJIOTHH,
HKOJIOTUU W MEJUIMHE, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TMOJYYCHHBIC  pE3yJbTaThl HAa  yYCHHYECKHX
KOH(epeHUHUsX;

YMEHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YETOBEKA
¥ 4YeNOBEYECKUX pac, O MPUUYMHAX, MOCIEICTBUIX M CHOCO0axX MpeAoTBpaICHUS
rJ100aIbHbIX U3MEHEHUH B Onocdepe;

yMEHHUE OCYILECTBIATh OCO3HAHHBIA BBHIOOP Oyayled MnpogeccuoHalIbHOU
NESATENHHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTUH, PUPOIOTIONH30BAHS, MEAUITNHBI,
OMOTEXHOJIOTUM, TICUXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO35AWUCTBA, MHUIIEBOMI
MPOMBIIIVICHHOCTH, YIIIyOJIATh TO3HABATENbHBI WHTEPEC, HAIPaBICHHBIM Ha
OCO3HAHHBIM  BHIOOP  COOTBETCTBYIOIIEH  Mpodeccuu U IPOJOJDKEHHUE
OMOIOrHUECKOTO 00pa30BaHUsl B OPraHM3AIMIX CPEAHETO MPO(ECCHOHATHLHOTO U
BBICIIIETO 0Opa3OBaHUs.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne i/

HaumeHoBaHue pa3ieioB U TeM
MpPOrpamMmmMbl

buonorus kak Hayka

’KuBBIE CHCTEMBI U UX N3YyUYCHUC

buonorus kietku

XuMuueckas opraHu3anus KJICTKU

CtpoeHue 1 pyHKIUHN KIETKU

OOMeH BellecTB U MpeBpalleHre YHEPTHH B
KIIETKE

Hacnencteennas nuadopmanus u
peanuzanys €€ B KIIETKE

JKU3HEeHHBIN TUKIT KIIETKA

Ctpoenue 1 (pyHKIIUN OpraHU3MOB

KoanuyecTBo 4acoB

Bcero

10

17

KonTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

0.5

0.5

1.5

DJIEKTPOHHBIE
(undpossbie)

o0pa3oBaTe/ibHbIE

pecypcebl

but6mmoreka [JOK
https://m.edsoo.ru

bu6mmorexa [IOK
https://m.edsoo.ru

Bbubnuoreka [JOK
https://m.edsoo.ru

bubmmorexa [JOK
https://m.edsoo.ru

bubmmorexa [JOK

https://m.edsoo.ru

but6mmoreka [JOK
https://m.edsoo.ru

bu6mmorexa [IOK
https://m.edsoo.ru

bu6mmorexa [IOK
https://m.edsoo.ru

Bbubnuoreka [JOK



10

11

12

13

14

15

16

17

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

PaszmHoxenue u Pa3sBUTHEC OPIraHU3MOB

I'enetnka — HayKa O HaCJICACTBCHHOCTHU U
HU3MCHYUBOCTHU OPTaHU3MOB

3aKOHOMepHOCTI/I HaCJICACTBECHHOCTH

3aKOHOMEPHOCTH U3MEHUYMBOCTH

I'eneTuka uenoBeka

CGHCKHI/IH OpTraHnu3MOB

BroTrexHoJIOrHMS U CHHTETHYECKAsT OMOJIOT U

Pe3epBHOE Bpems

10

102

1.5

0.5

0.5

13

https://m.edsoo.ru

but6mmoreka [JOK

https://m.edsoo.ru

but6mmoreka [{OK
https://m.edsoo.ru

bu6mmorexa [IOK
https://m.edsoo.ru

Bbu6nuoreka [JOK
https://m.edsoo.ru

bubmmorexa [JOK
https://m.edsoo.ru

bubmmorexa [JOK

https://m.edsoo.ru

but6mmoreka [IOK
https://m.edsoo.ru

bu6mmorexa [IOK
https://m.edsoo.ru




11 KITACC

Ne i/

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

3apoxaCHUE U PA3BUTHE IBOIOIIMOHHBIX
MIpEeACTABICHUI B OMOJIOTUH

MukposBonronus 1 € pe3ysbTaThl

MakposBountonus U €€ pe3ynbTaTsl

[TpoucxoxaeHue U pa3BUTHE )KU3HU HA
3emie

HponcxomneHHe YCJIOBCKA — AHTPOIOI'CHE3

DKOJIOTHS] — HayKa O B3aMMOOTHOIIICHUSIX
OpraHU3MOB M HAJOPTaHU3MEHHBIX CUCTEM
C OKpYXaloIleil cpeaoi

OpranusMmsl 1 cpeia 0OUTaHus

DKOJIOTHS BUJOB U MOIMYISIUN

OKoJIoTHUSA COO6H.I€CTB. OKOJIOTUYECKHE

KoanuecTBo 4yacoB

Bcero

14

15

10

12

KonTpoJsbHbIe
padoThI

IIpakTHyeckue
padoThI

1.5

0.5

1.5

0.5

0.5

DJIeKTPOHHbIE
(undpossbie)

o0pa3oBaTte/ibHbIE

pecypcebl

bu6mmorexa [IOK
https://m.edsoo.ru

Bbubnuoreka [JOK
https://m.edsoo.ru

Bbu6nuoreka [JOK
https://m.edsoo.ru

bubmmorexa [JOK
https://m.edsoo.ru

but6mmoreka [JOK
https://m.edsoo.ru

bu6mmorexa [IOK
https://m.edsoo.ru

bu6mmorexa [IOK
https://m.edsoo.ru

Bbubnuoreka [JOK
https://m.edsoo.ru

bubmuorexa [JOK



CUCTEMBI
10 buocdepa — rmobanbHast SKocucTemMa
11 UYenoBek u OKpysKarolas cpena

12 Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5

https://m.edsoo.ru

but6mmoreka [JOK

https://m.edsoo.ru

but6mmoreka [{OK
https://m.edsoo.ru

bu6mmorexa [IOK
https://m.edsoo.ru




IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne

wn Tema ypoka

buosnorus kak KOMIIJICKCHAs HayKa U KakK
qaCTb COBPEMCHHOI'O O6IJ_IGCTB8.

JKuBEIe cUCTEMEI U UX CBOMCTBA

YPOBHeBaH opraHnn3anys )XUBBIX CUCTEM

HcTopust OTKpBITHS U U3YUEHUS KIIETKH.
Knerounas teopust

Meto1bl MOJNIEKYIISAPHOM U KJIIETOYHOU
ouonoruu. [IpakTuueckas pabora
«/3yueHune MeToI0B KJIIETOUHOM OnoIorun
(xpomarorpadus, snexTpodopes,
muddepeHIraTbHOE IeHTPU(DYyTHpOBaHUE,
[TLP)»

XMMHYECKUN COCTAB KJIETKU

MI/IHepaHLHHe BCIICCTBA KIICTKHU, UX
ouoioruyeckas POJib

KoanuecTBo 4acoB

Bcero

KonTpoJabubie
padoThI

IIpakTHyeckue
padoTbI

0.5

Jlara
U3yYeHHs

1 Benensa

1 genensa

1 Henens

2 Henens

2 Henens

2 Henens

3 Henensa

DJICKTPOHHBIE
uudpoBbie

o0pa3oBaTe/ibHbIE

pecypcebl

bu6mmoreka [IOK
https://m.edsoo.ru

bu6mmoreka [{OK
https://m.edsoo.ru

bu6mmorexa [JOK
https://m.edsoo.ru

bubmuoreka [JOK
https://m.edsoo.ru

bubmuoreka [JOK
https://m.edsoo.ru

bubmuoreka [JOK
https://m.edsoo.ru

bubmuoreka [JOK
https://m.edsoo.ru




10

11

12

13

14

15

16

17

Opranuyeckue BeniecTBa KIeTKH — OeNKH.
JlaGopatopHnast pabora «OOHapyx eHne
OEJIKOB C MOMOIIIBIO KaU€CTBEHHBIX
peaxkuuiny

CBoiicTBa, KIaccupuKanys u GyHKIUN
OemnKoB

OpFaHI/ILICCKI/Ie BCIICCTBA KIICTKU —
YIJIeBOAbL

OpFaHI/ILIeCKI/IC BE€IICCTBA KIICTKH —
JIUITUABI

Hyxnennossie kucnotsl. JIHK n PHK.
Jlaboparopuas padota «lccienoBanue
HYKJICHHOBBIX KUCIIOT, BBIJICIICHHBIX U3
KJICTOK Pa3JIUYHBIX OPTaHU3MOBY

Crpoenue u pynkuuu ATO. [Ipyrue
nHykieosunrpudocdarsr (HTD)

CexBenupoBanue JIHK. Metoasl reHOMUKH,
TPAHCKPUIITOMUKH, IIPOTCOMHKHU

MeToabl CTpyKTypHOU OHOJIOTUI

Tunel KJI€TOK. HpOKapI/IOTI/I‘leCKaH KIJICTKa

CrpoeHune 3yKapuOTHYECKON KIETKH.
[TpakTuueckas padota «M3ydeHne cBOWCTB

0.5

0.5

0.5

3 Henens

3 Henens

4 genens

4 yenens

4 yenens

5 Henens

5 Henens

5 Henens

6 Henens

6 Henena

bu6mmoreka [JOK
https://m.edsoo.ru

bubmuoreka [JOK
https://m.edsoo.ru

bubmuoreka [JOK
https://m.edsoo.ru

bu6mmoreka [IOK
https://m.edsoo.ru

bu6mmoreka [{OK
https://m.edsoo.ru

bu6mmoreka [{OK
https://m.edsoo.ru

bu6mmoreka [JOK
https://m.edsoo.ru

bubmuoreka [JOK
https://m.edsoo.ru

bu6mmoreka [IOK
https://m.edsoo.ru

bu6mmoreka [IOK
https://m.edsoo.ru




18

19

20

21

22

23

24

25

KJICTOYHOM MeMOpaHbI»
[ToBepXHOCTHBIN anmapaT KJIETKU

OnHOMeMOpaHHbIE OPraHOU bl KIETKH.
[TpakTuueckas padota «M3ydenne
JBUKEHUSI LIUTOTUIa3Mbl B PACTUTEIBHBIX
KIIETKaX»

[ToryaBTOHOMHBIC OPTAHOUIBI KICTKH:
MUTOXOHJIPHH, TIacTu bl JlabopaTtopHas
pabota «HMccnenoBanue mia3Mom3a |
JICTUTa3MOJIN3a B PACTUTEIIBHBIX KIIETKAX)

HememOpaHHbIe OpraHOU/IbI KIETKU

Ctpoenue u pyHKIUH s1pa

CpaBHHUTENIbHAS XapAKTEPUCTUKA KIETOK
sykapuot. JlaboparopHas paboTa
«M3y4yeHne CTpoeHUs KJIETOK pa3IMYHbIX
OpPTraHU3MOBY

AcCUMHIALNS U JUCCUMUIISILIUS — JIBE
cTopoHbI MeTabonu3ma. Tumnsl oOMeHa

BemiecTB. JlabopaTopHas pabora «M3yuyeHue

KaTaJIMTHYECKON aKTUBHOCTU ()epPMEHTOB
(Ha mpuMepe amMuIIa3bl WIK KaTajaa3bl)»

DepMEeHTaTUBHBINA XapaKTeP pEeaKIMil

KJIETOYHOro MeTabosn3ma. JlaboparopHast
pabota «M3yuyeHue GpepMeHTaTUBHOTO

0.5

0.5

0.5

0.5

6 Henena

7 Henens

7 Henens

7 Henens

8 Henens

8 Henena

8 Henensa

9 Henensa

bu6mmoreka [IOK
https://m.edsoo.ru

bu6mmoreka [{OK
https://m.edsoo.ru

bu6mmoreka [{OK
https://m.edsoo.ru

bu6mmoreka [JOK
https://m.edsoo.ru

bubmuoreka [JOK
https://m.edsoo.ru

bubmuoreka [JOK
https://m.edsoo.ru

bu6mmoreka [IOK
https://m.edsoo.ru

bu6mmoreka [IOK
https://m.edsoo.ru




26

27

28

29

30

31

32

33

34

35

pacIICIuICHUA NMEPOKCUa BOAOPOaa B
PACTUTCIILHBIX U ) KUBOTHBIX KJICTKAX»

benku-akTuBaTOpH! M OEIKU-UHTUOUTOPHI

ABTOTpOdHBIN TUIT 0OMEHA BEIIECTB

dorocunTes

Xemocuntes. JlabopaTopnas padora
«CpaBHeHHe TpoleccoB (GpoTocuHTe3a N
XEMOCHHTE3a

AHa’poOHBIE OpraHn3Mbl. Buasl OposkeHHs.
JlaGopatopHnas pabora «CpaBHEeHHE
MIPOIIECCOB OPOXKEHUS U TBIXaHUS

AspoOHBIE OpraHu3MBbl. JTarbl
HHEPreTUUEcKOro ooMeHa

DOHeprus MeMOpPaHHOTO rpaiueHTa
npotoHoB. Cunte3 AT®: pabota
npoToHHON AT®-cuHTa3bI

Peaknuy MaTpu4HOIO CHHTE3a

Tpanckpunuus — matpudHslii cuTe3 PHK

Tpancmauus u e€ sransl

0.5

9 Henensa

9 genena

10 memens

10 memens

10 Henens

11 genensa

11 wenens

11 Henens

12 nenens

12 Henensa

bu6mmoreka [IOK
https://m.edsoo.ru

bu6mmoreka [IOK
https://m.edsoo.ru

bu6mmoreka [{OK
https://m.edsoo.ru

bu6mmoreka [JOK
https://m.edsoo.ru

bubmuoreka [JOK
https://m.edsoo.ru

bu6mmoreka [IOK
https://m.edsoo.ru

bu6mmoreka [IOK
https://m.edsoo.ru

bu6mmoreka [{OK
https://m.edsoo.ru

Bbu6mmoreka [JOK
https://m.edsoo.ru

bubmuoreka [JOK



36

37

38

39

40

41

42

43

44

45

KonupoBanue aMuHOKHCIIOT. Poitk pubocom
B Onocuurese Oeka

Opranu3zaiiys reHoMa y mpokKapuor u
SYKapuoT

MouexynspHble MEXaHU3MBbI SKCITPECCUHT
T€HOB y 9yKapHOT

Bupycsl — BHeKJ1eTOUHBIE (POPMBI )KUZHU U
oOnuratHele napasuthl. [IpakTuueckas
pabota «CoznaHne MOJIeII BUPYCay

BupycHslie 3a0051eBaHNs YellOBeKa,
JKUBOTHBIX, PACTCHUI

HanorexHojioruu B OMOJOTUH U MCOAMIIMHC

JKu3HEeHHBIN IIMKIT KIIETKHA

Marpuunsiii cuates JJHK
Xpomocomsl. JlabopaTopHas pabora
«M3yueHne XxpoMOCOM Ha FOTOBBIX

MHUKpOIIpenaparax»

Jlenenve KIeTKUu — MUTO3

0.5

0.5

12 Henensa

13 wenmensa

13 wenmensa

13 wemens

14 nenens

14 genens

14 wenensa

15 wenensa

15 wenmens

15 nenens

https://m.edsoo.ru

bu6mmoreka [IOK
https://m.edsoo.ru

bu6mmorexa [IOK
https://m.edsoo.ru

bu6mmoreka [{OK
https://m.edsoo.ru

bu6mmoreka [JOK
https://m.edsoo.ru

bubmuoreka [JOK
https://m.edsoo.ru

bubmuoreka [JOK
https://m.edsoo.ru

bu6mmoreka [IOK
https://m.edsoo.ru

bu6mmoreka [{OK
https://m.edsoo.ru

bu6mmoreka [JOK
https://m.edsoo.ru

bubmuoreka [JOK
https://m.edsoo.ru




46

47

48

49

50

51

52

53

54

55

Tumnes! kietok. KaproknHes 1 IUTOKUHES.
JlaGopatopHnas pabora «Habmronenue
MHUTO32a B KJIETKaX KOHYHMKA KOPEIIKa JIyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»

PGI‘yH}IHI/IH ZKHU3HCHHOTI'O IHMKJIa KJICTOK

OpFaHI/ISM KaK €AMHOC LI CJI0C

Tkanu pacrenuii. JlJabopaTopHas pabora
«M3yueHue TKkaHeN paCTEHUI

Txanu )KUBOTHLIX U UEJIOBEKA.
Jlaboparopras padota «/3ydueHne TkaHen
YKUBOTHBIX)»

Opranbl. Cucremsl opranos. JlaboparopHas
pabota «/3ydeHre opraHoB IBETKOBOTO
pacTeHus»

Ornopa Tena opraHu3MoB

I[BI/I)KGHI/IC OpTraHnU3MOB

[Iutanue opranu3mMoB

IIuTanne M03BOHOYHBIX JKUBOTHBIX.
HI/IH_IeBapI/ITCJ'II)HaH CHCTEMaA 4YC€JIOBCKa

0.5

0.5

0.5

0.5

16 Henens

16 Henens

16 Henens

17 uenensa

17 uenens

17 uenens

18 Henens

18 Henensa

18 wenmensa

19 wenensa

bu6mmoreka [JOK
https://m.edsoo.ru

bubmuoreka [JOK
https://m.edsoo.ru

bubmuoreka [JOK
https://m.edsoo.ru

bu6mmoreka [IOK
https://m.edsoo.ru

bu6mmoreka [{OK
https://m.edsoo.ru

bu6mmoreka [JOK
https://m.edsoo.ru

bubmuoreka [JOK
https://m.edsoo.ru

bu6mmoreka [IOK
https://m.edsoo.ru

bu6mmoreka [IOK
https://m.edsoo.ru

bu6mmoreka [{OK
https://m.edsoo.ru




56

57

58

59

60

61

62

63

64

65

66

JIpIxaHue opraHu3smMoB

I[BIXaHI/Ie IIO3BOHOYHBIX XMBOTHBIX U
YCJIO0BCKa

TpaHCcHOpPT BelIEeCTB Y OPraHu3MOB

KpOBeHOCHaH CHCTEMA IT0O3BOHOYHBIX
JKUBOTHBIX U YCJIOBCKA

Beinenenue y opranu3smoB

3amuTa y OpraHu3MoB

MMMyHHas cucTema 4eaoBeKa

PaznpaxxuMocThb U perynisuus y OpraHu3MoB

['yMopanbHas peryasuus U SHAOKpUHHAs
CHCTEeMa KUBOTHBIX U YeJIOBEKa

®opMbl pa3MHOKEHUSI OPTaHU3MOB

[TonoBoe pa3zmMHOKEHUE

19 nenens

19 Henensa

20 menens

20 Henemns

20 "emens

21 uenens

21 wenens

21 menens

22 Henens

22 Henens

22 "enens

bu6mmoreka [JOK
https://m.edsoo.ru

bubmuoreka [JOK
https://m.edsoo.ru

bu6mmoreka [IOK
https://m.edsoo.ru

bu6mmoreka [{OK
https://m.edsoo.ru

bu6mmoreka [{OK
https://m.edsoo.ru

Bbu6mmoreka [JOK
https://m.edsoo.ru

bubmuoreka [JOK
https://m.edsoo.ru

bu6mmorexa [IOK
https://m.edsoo.ru

bu6mmoreka [IOK
https://m.edsoo.ru

bu6mmoreka [{OK
https://m.edsoo.ru

bu6mmoreka [JOK
https://m.edsoo.ru




67

68

69

70

71

72

73

74

75

Meriios

["ameTorenes. O6pa3oBaHue U pa3BUTHE
NOJIOBBIX KJIeToK. JlabopaTopHas pabora
«/3yueHune cTpoeHHs MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIpenapaTax»

I/IH,I(I/IBI/II[yaJIBHOC Pa3sBUTHC OPIraHU3MOB —
OHTOI'CHEC3

3akJiaika OpraHoB M TKaHEH U3
3apO/IbIIIEBHIX JHCTKOB

Poct u pa3Butue xuBoTHBIX. JlabopaTopHas
pabota «BpIsBICHHE MPU3HAKOB CXOJICTBA
3apoAbIIIEH TO3BOHOYHBIX )KUBOTHBIX)

Pa3sMHOKEHME U pa3BUTHE PACTCHUM.
Jlaboparopras padota «CTpoeHHE OPTaHOB
Pa3MHOKEHUS BBICIIMX PACTCHUI

HCTOpI/I}I CTAHOBJICHUA U PA3BUTHA
FCHCTUKH KaK HAYKH

OCHOBHBIEC OHSATHS ¥ CUMBOJIBI T€HETHKH.
Jlaboparopnas padota «JIpo3oduia kak
00BEKT reHEeTUUECKUX HCCIICTOBAHUID

3aKOHOMEPHOCTH HacleI0BaHUs
MPU3HAKOB. MOHOTHOpHIHOE
ckpeuuBanue. [Ipaktuueckas pabora
"H3yuenue pe3yabTaToB MOHOIMOPUIHOTO
CKpEIIMBaHUs y Ap030(uisr"
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[{uTonmornyeckue OCHOBBI MOHOTHOPUIHOTO
CKpEIIMBAaHUS

Amnanusupytouiee ckpemuBanue. Hermonnoe
JOMHHHUPOBaHUE

JlurnbpuaHoe CKpelnrBaHue.
[TpakTuueckas pabora «13yueHue
PEe3yJIbTATOB TUTHOPUIHOTO CKPEIIUBAHUS
y IpO30(HITBD»

[{uTonoruvyeckre OCHOBBI TUTHOPUTHOTO
CKpEIINBaHUS

CuermuieHHOe HACJIeI0BaHKE MMPU3HAKOB

XpoMOCOMHasl TEOpHsl HACJIEICTBEHHOCTH

I'eneTuka nona

I'enotun xak 1eIocTHas cUCTEMa

['eneTnueckuii KOHTPOJb PA3BUTHS
pacTeHMIA, )KUBOTHBIX U YEJIOBEKa

N3MeHUYnBOCTH MpU3HAKOB. Buibl
A3MEHYUBOCTH

MoaudukanroHHast K3BMEHYUBOCTh
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BapuanuoHHbIi psl 1 BapualiOHHAS
KkpuBas. JlabopaTopHas paborta
«HMccnenoBannue 3aKOHOMEPHOCTEN
MOJU(UKAITIOHHON N3MEHUYHUBOCTH.
ITocTpoeHne BapuallMOHHOIO psifia v
BApUALIMOHHON KPUBOI»

I'enoTunuueckas NBMEHUHUBOCTb.
KomOunaTtuBHass H3MEHYHMBOCTD

MyTannoHHast ”3MEHYUBOCTD.
[TpakTudeckas padora «MyTanuu y
Ipo30¢uiIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMEPHOCTH MYTAIMOHHOTO TIpoIiecca.
DNUreHeTHKa 1 SMUTCHOMHKA

['eneruka yenoseka. [IpakTrueckas padora
«CocraByieHUE U aHAJIU3 POJIOCTOBHOM»

MeTtoapl METUIIMHCKON T€HETUKHA

3Ha‘-IeHI/IC MGHHHHHCKOﬁ T'CHCTHUKU B
HpeIIOTBpaIJ_[eHI/II/I H JICHCHHUH I'CHCTUYCCKHUX
3a00/IeBaHNil YeI0BEKA

OCHOBHBIE TIOHATHUS CENEKIUH.
JlaGopaTopHnas pabora «3yuenue copToB
KyJbTYPHBIX PACTEHUH U TIOPOJI AOMAITHUX
YKUBOTHBIX»
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MeTob! ceneKIIMOHHOM paboThI.
JlaGopaTopHnas pabota «/3yueHnue MeTo10B
CEJIEKIMU PACTCHUIN

JlocTrKeHHs ceneKkuu pacTeHU U
KUBOTHBIX. [IpakTHueckas pabora
«lIpuBuBKa pacTeHU»

CoxpaHeHue, U3y4eHHe U UCTIOJIb30BaHUE
TeHETUYECKUX PECYPCOB

buotexHosiorus Kak Hayka u 0Tpacib
npousBojacTBa. [Ipaktuyeckas pabora
«M3ydeHne 00bEKTOB OMOTEXHOIOT U

OcCHOBHBIC HaNPaBIICHUS CHHTETUICCKOM
ounoJiornuu

XpOMOCOMHaSI U TCHHAS WHKCHCPUS

MeauimHcKre OMOTEXHOIOT I

Pesepubrii ypok. [loBTopenue, 060061mieHue,
CUCTEeMaTH3aIlHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME

102

0.5

0.5

13.5

32 uenmens

32 wenens

33 wenmens

33 wenmens

33 Henens

34 uenpens

34 uenens

34 uenens

bu6mmoreka [JOK
https://m.edsoo.ru

bubmuoreka [JOK
https://m.edsoo.ru

bu6mmoreka [IOK
https://m.edsoo.ru

bu6mmoreka [{OK
https://m.edsoo.ru

bu6mmoreka [JOK
https://m.edsoo.ru

bubmuoreka [JOK
https://m.edsoo.ru

bubmuoreka [JOK
https://m.edsoo.ru

bu6mmoreka [IOK
https://m.edsoo.ru




11 KITACC

Ne i/

Tema ypoka

OBomonnonHas reopust Y. /lapsuna

JBr>KyIKe CHIIbI 3BOJIFOMA BUAOB 110 Y.
HapBuny

Boprba 3a cymiecTBoBaHuEe, €CTECTBEHHBIH
¥ UCKYCCTBEHHBIN 0TOOD

DopMHUPOBaHUE CUHTETUYECKON TEOPUHU
IBOJIIOLIUU

OTansl 9BOJJIFONUOHHOT'O ITponecca:
MHKPO3BOJIIOLUA U MAKPO3BOJIIOLIUA

[Tonynsmmst — 3JIeMEeHTapHas eIUHUTIA
SBOJIIOLIUHU

3aKOH reHeTHYEeCKOro paBHOBecHs JIK.
Xapnau, B. BaiinOepra. Jlaboparopras
pabota «BrIsBICHIE N3MECHUYUBOCTH Y
oco0eil 0ITHOTO BHIAY»

DnemMeHTapHbIC (PAKTOPHI IBOITIOIUN

KoauuecTBO 4acoB

Bcero

KonTpoabubie
padoThI

IIpakTHyeckne
padoThI

0.5
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D¢ ekt ocnoparens. dpdekrt
6yTBI.HO‘-IHOI‘O TOpJIbIIIIKA

Murpauyu. M3000uu nomyJisinuin:
reorpaduueckas, Ouogoruaeckas

EcTtecTBeHHBIN 0TOOP — HANPABIISIONTUN
dakTop »BOMOLIUN

[TooBoit oTOOp

[Ipucnoco0aeHHOCTh OPraHU3MOB Kak
pe3yibTaT MUKposBoonuu. JlaboparopHas
pabota «M3yuenue apomopd030B 1
WIM0AJANTAINI Y pACTCHUM U dKUBOTHBIX)»

[Tpumeps! mpUCTIOCOOICHHUH Y OPTraHU3MOB:
MopdoJoruueckue, GU3n0IOTHIEeCKue,
OMOXHMUYECKHE, TOBEICHUYCCKHE.
JlabopaTtopnas pabora «IIpucnocobneHus
OpPraHU3MOB U UX OTHOCHUTEIbHAS
1e1eco00pa3HOCTh»

Bun, ero kputepuu u cTpykKTypa.
JlaGopaTtopHnast pabora «CpaBHEHHE BUIOB
110 MOP(OJIOTHUECKOMY KPUTEPHUIO

CrpykTypa BUaa

Bunoobpa3oBanue kak pe3ynbraT
MHUKPO3BOIIOLUI

0.5

0.5

0.5

3 Henens

4 genens

4 genens

4 yenens

5 Henensd

5 Henensd

5 Henensd

6 "Henens

6 "Henens

bu6mmoreka [JOK
https://m.edsoo.ru

bubmuoreka [JOK
https://m.edsoo.ru

bu6mmoreka [IOK
https://m.edsoo.ru

bu6mmoreka [{OK
https://m.edsoo.ru

bu6mmoreka [{OK
https://m.edsoo.ru

bu6mmoreka [JOK
https://m.edsoo.ru

bu6mmoreka [{OK
https://m.edsoo.ru

Bbu6mmoreka [JOK
https://m.edsoo.ru

bubmuoreka [JOK
https://m.edsoo.ru




18

19

20

21

22

23

24

25

26

27

28

CBs3b MUKPOI3BOJJIONUHA U SITUACMUOJIOTUA

MaKpO3BOJ'H-OI_II/I$I. ITaneonTronoruueckue
MCTObI U3YUYCHU 3BOJIIOIIUN

buoreorpaduyeckue MeToabl N3ydeHUs
SBOJTIOINH

OMOpPHOIOTHUECKHE U CPAaBHUTEIBHO-
MOP(OJIOTHUECKUE METO bl U3yUEHUS
9BOJIIOLIUH
MonexkyIsIpHO-T€HETHYECKHE,
OMOXMMHUYECKHE M MaTEMAaTUIECKHE
METOBI H3YYCHHUS BOIIOIHN

OO01mre 3aKOHOMEPHOCTH BOJTFOIHH

AnanTuBHas paguanus. HepaBHoOMepHOCTH
TEMIIOB 3BOJIIOIUU

Hay4Hble THTIOTE3BI POUCXOKICHUS
JKA3HU Ha 3emiie

JloHay4HbIEe PEACTABICHUS O 3apOKICHUN
KU3ZHU

OcHOBHBIE 3TaIbl HEOPraHUYECKOU
HBOJIIOLIAU

I'unoressl 3apoKAEHUS KUZHU

6 "Henens

7 Henens

7 Henens

7 Henens

8 Henmena

8 Henens

8 Henena
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Uctopus 3emiin 1 METOBI €€ U3yUECHUS.
Jlaboparopnas pabota «3yuenue u
OITMCAHUE UCKOTMIAEMBIX OCTATKOB JIPEBHUX
OpPTraHU3MOBY

HauanbHbie 3Tanbl OpraHunyecKoi
IBOJTIOINH

OBOJIIOLHS DYKAPUOT

OCHOBHBIE dTaIIbI 3BOJIIOIIUN
pactutenbHOro mupa. [Ipakrnaeckas
paborta «M3yuenne ocoOeHHOCTEH
CTPOCHUS PaCTCHHUI Pa3HBIX OTACIIOBY

OCHOBHBIE DTAIIbI 9BOJJOOUHN KUBOTHOT'O
MHpa

DBoJIONHMS )KUBOTHBIX. [IpakTHdeckas
pabota «M3y4yeHue ocoOeHHOCTEH
CTPOCHUS MO3BOHOYHBIX JKUBOTHBIX»

PaszButHe xu3Hu Ha 3emIie 1o opaM u
rnepuoaam

MaccoBsie BBIMHUPAHHUA — 3KOJIOTHYCCKUC
KPHU3HUCHI IPOULIIOTro

CoBpeMeHHBIN 3KOJOTUYECKUIN KPU3UC, ETO
0COOEHHOCTH
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CoBpeMeHHast cucTeMa OPraHuYeCKOro
IPOLLIOTO

OCHOBHBIE CUCTEMATUYECKUE TPYTIIbI
OpraHU3MOB

AHTpOHOJIOFI/IH — HayKa O YCJIOBCKC

Pa3Butune npeacraBieHuit o
MIPOUCXOKICHUH YeTIOBEKA

MecTo yenoBeka B CHCTEME OPraHUuIeCKOTO
mupa. Jlaboparopnas padota «13yuenue
0COOEHHOCTEH CTPOCHHS CKEJIeTa YeI0BeKa,
CBSI3aHHBIX C TIPSMOXOKICHUEMY

JIBH>KyIIIME CHIIBI aHTPOIIOT€HE3a

CoOOTHOILIEHAE OUOJIOTUYECKUX U
COIMANILHBIX (PaKTOPOB B AHTPOIIOTCHE3E

OCHOBHBIE CTauu aHTPOIIOTCHE3a

[TaneoreneTrka u majgeoreHOMHKa

OBOIOIHS COBPEMEHHOTI'O YCTIOBEKA

UYenoseueckue pachkl. [IpakTrueckas padoTa
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«/3y4eHune IKOJOTUUECKUX aJanTalui
YeJIOBEKA»

MexauCUUTUTHHAPHBIE METO/IbI
AHTPOMOJIOTUU

3apokaeHne U pa3BUTUE SKOJIOTUU

Mertoas skosnoruu. JlabopatopHas pabora
((HByquI/Ie MCTOOOB 3KOJIOTHUYCCKUX
HUCCJIETOBAHUN»

3HaueHne YKOJIOTNYECKUX 3HAHUN I
YeJ0BeKa

Okonorndyeckue HakTopsl

Aobuotndeckue paktopbl. CBeT Kak
sKosoruueckuii paxrtop. JlaboparopHas
pabota «BpIsBICHHE PUCTIOCOOICHHI
OpTaHHU3MOB K BJIMSHHUIO CBCTa»

Aobuotnueckue daxkropsl. Temmneparypa Kak
sKoJoruyeckuit pakrop. JlabopaTtopHas
pabota «BbIsSBICHHE PUCTIOCOOICHHI
OPTraHU3MOB K BIUSTHHIO TEMIICPATYPhI»
AbuoTtnieckue akTopbl. BiaxxHOCTh Kak
sKoJoruueckuit pakrop. JlabopaTopHas
pabota «AHATOMUYECKHE OCOOCHHOCTH
pacTeHMii U3 Pa3HBIX MECT OOUTAHUSD)

Cpenpbl oOuTaHus OPraHu3MOB
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buonornueckue PUTMBI

’Kuznennble popmMbl OpraHU3MOB

buotnueckue GakTopsl

3HaueHne OMOTHYECKUX B3aNMOJIEHCTBUI
JUISL CYIIECTBOBAHUS OPraHU3MOB B CPEJIE
oOuTanus

OKOJIOTUYECKHE XapaAKTEPUCTUKU
HOITY JISITUH

OCHOBHBIE TIOKA3aTeIH MOMYJIALNY:
YHCJIEHHOCTb, INIOTHOCTb, BO3PACTHAs U
NI0JIOBAsi CTPYKTYpa

OCHOBHBIE TIOKA3aTeJH MOIYJISINH:
POXKIaeMOCTh, IPHUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIHH

DKojoruyeckasi CTpyKTypa MOIyJIALun

JlnHaMuKa NOoMyssauuy U €€ peryJisiims

KpuBble pocTa YMCIIEHHOCTH MOIMYJISILIUH.
KpuBble BKUBaHUS
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Dkonoruveckas Huia Buaa. JlaboparopHas
pabora «IIpucnocobneHus: ceMsiH pacTeHHIA
K PaCCEIICHUIO»

Bun xak cucrema nomnynsuun

3aKOHOMEPHOCTH MOBEAECHUS U MUTpAIUi
SKUBOTHBIX

Co00111eCTBO OPraHU3MOB — OHMOIIEHO3

DKocucTemMa Kak OTKpbITasi cUCTeMa

KpyroBopoT BelecTB 1 NOTOK 3HEPTUHU B
JKOCUCTEME

OCHOBHBIC ITOKa3aTEIN YKOCHCTESMBI

DKOJIOTHYECKHUE nrupaMHubl

N3meHenuns cooO0IecTB — CYyKIIECCHH

[Ipupoanbie 3x0ocHCTEMBL. DKOCUCTEMBI
03€p U peK. IKOCUCTEMBI MOPEN U OKEaHOB

[Ipupoanbie 3K0cHCTEMBL. DKOCUCTEMBI
TYHJAP, JIECOB, CTEIIEH, ITyCTHIHb
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AHTpOHOFeHHLIe 9KOCHCTEMbI

Ypb6oskocucremsl. [IpakTrueckas pabota
«M3ydeHue u onucanue ypooIKOCUCTEMbBD)

3aKoHOMEPHOCTH (HOPMUPOBAHUS
OCHOBHBIX B3aMMOJEICTBUI OPraHU3MOB B
9KOCUCTEMAX

MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN
pa3HBIX TUIIOB HA CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, HOIYJIALIHOHHOM U
9KOCHUCTEMHOM YPOBHSX

buocdepa — obmerutanerapHasi 060109k
3emun

VYuenne B. U. Bepranckoro o 6uocdepe

3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uocdepsl

KpyroBopoTs! BemiecTs u
OMOTre0XUMHUYECKUE LIUKIIbI

3oHanbHOCTH OMocdepbl. OCHOBHBIC
OHOMBI CyIIH

VYceroitunBocTh 6nochepnl

DKOJIOTUYECKHE KPU3HUCHI U UX TIPUYUHBI
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BosneiicTBue uenoseka Ha Ouocdepy

AHTpPOIMOr€HHOE BO3JCUCTBUE HA
pacCTUTENBHBIN U KUBOTHBIA MU

OxpaHa npupoasbl

OcHOBHbIE IPUHLUIIBI YCTOWYUBOTO
Pa3BUTHS YEJIOBEUECTBA U MIPUPOBI

ParrioHabHOE PUPOIONIOIB30BAHUE U
COXpaHEHHE OMOJIOTUYECKOTO
pazHooOpa3us 3emiu

O6061menue o Teme «MUKPOIBOIIOIUS 1
e€ pe3ynbTaTh»

O6006menue mo Teme «MaKkpoIBOIONHUS U
e€ pe3yIbTaThD»

O606menne no Teme «IIpoucxoxaeHne u
pasBUTHE XU3HH Ha 3eMiie»

O606menne no Teme «lIponcxoxeHue
YeJI0BEKa — AaHTPOIIOTCHE3)

O6o00611eHne TI0 TeMe «DKOJIOTHSI — HayKa O
B3aUMOOTHOIICHHSIX OPTaHU3MOB)

O6061menue o Teme «OpraHu3Mbl U cpeia

30 Hemens

31 wenmens

31 wenmens

31 memens

32 wenens

32 wenens

32 wenmens

33 wenmens

33 Henens

33 wemens

34 uenens
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bubmuoreka [JOK



oburaHus»

O06006111eHNE 10 TEME «DKOJIOTHS BUIOB U
MO JISLIAD)

101

O6006menue mo reme «buocdepa —

102
rjio0ajJpHas DKOCUCTEMA)

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

7.5

https://m.edsoo.ru

bu6mmoreka [IOK
34 Henmenst  https://m.edsoo.ru

bu6mmorexa [IOK
34 Henens  https://m.edsoo.ru




YUYEBHO-METOANYECKOE OBECIIEYUEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBSI3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJ151 YYEHUKA

buonorus: 10-it kimacc: yrinyOneHHbI ypoBeHb: yueOHUK/B.B. Ilaceunuk,
A.A. Kamenckuii, A.M. Py6mo; mnox pen. B.B. Ilaceunuk.-Mockga:
[Ipoceemenue, 2022-337 c.

METOAUYECKHUE MATEPUAJIBI IS YUUTEJA

buonorusa: 10-i kiacc: yrinyOneHHbId ypoBeHb: yueOHUK/B.B. Ilaceunuk,
A.A. Kawmenckuii, A.M. Py6mo; mox pen. B.B. Ilaceunuk.-Mockga:
[Ipocemienue, 2022-337 c.

buonorus: 11-i kmacc: 6a30BbIil ypoBeHb: yueOHUK/B.B. Ilaceunnk, A.A.

Kamenckuii, A.M. Pybuos; mox pen. B.B. Ilaceunuk.-Mocksa: [Ipocsemenue,

2022-321 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbHI
CETHU HUHTEPHET
bu6moreka [{OK https://m.edsoo.ru







		2023-09-10T16:30:20+0400
	009174e86b46771296
	Жевжик О.В.




