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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo yueOGHOMY mpeamery "buonorus" (manmee - Ouonorusi) Ha
YpOBHE cpeqHero obmiero obpazoBaHus pa3zpaboraHa Ha ocHOBe dDenepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6paszoBanuu B Poccmiickoit denepanuny,
OI'OC COO, Konmemnuuu mnpenojaBanus ydeOHoro mnpeamera «buomorus» wu
OCHOBHBIX TOJIOKEHUH (peepanbHoil pabouei mporpaMMbl BOCIIUTAHUS.

VYyeOnbiii npeamet «buonorusi» yrinyonéuHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OAHUM W3 KOMITOHEHTOB TMpeaMeTHOU obmactu «EcTtecTBeHHO-
HayuHnble mpeametb». CormacHo mnonoxerusM PIOC COO mpodunbHbIe
ydeOHbIe TPeIMEThI, U3ydyaeMble Ha yriayOIE€HHOM YpPOBHE, SIBISIOTCS CIIOCOOOM
muddepennmanu oOydeHHs] HA YPOBHE CpeAHETro oO0mmero oOpa3oBaHUs U
MPHU3BaHbl O0ECIEYUTHh MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIIUM, CPETHUM
o01uM, cpeqHuM MpodecCUOHANBHBIM U BRICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Yy4eOHBIX TMPEAMETOB JIOJDKEH OBITh OPHEHTHPOBAaH Ha
MIPUOPUTETHOE pEIlIeHHEe O00pa30BaTENbHBIX, BOCHUTATEIBHBIX M Pa3BUBAOIINX
3a/lay, CBS3aHHBIX C TpodopueHTarmeln 00yJaronmxcss ¥ CTUMYJIUPOBAHUEM
MHTEpEeca K KOHKPETHOW 00JIaCTM HAy4YHOTO 3HAHHWA, CBA3aHHOTO C OHMOJIOTHEH,
MEIULIMHON, YKOJOTUEU, TICUXO0JIOTHEH, CHOPTOM HJIM BOCHHBIM JI€JIOM.

[Iporpamma mo ydeOHOMYy mpenmery "buonorusa" naér mpeacTaBieHHE O
Henu W 3ajadax M3ydeHus ydeOHoro mpeamera «buonorus» Ha yrmyOnéHHOM
YpOBHE, omnpenenseT o0si3aTeNbHOe (MHBapUAHTHOE) IPEAMETHOE COAEpKaHUE, €ro
CTPYKTYpPHpOBaHHE TIO pa3ielaM H TeMaM, paclpeiesieHne TOo Kiaccam,
PEKOMEH/IyeT TOCIEA0BATeIbHOCTh W3Y4YeHHsS YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH YydeOHOro Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTEH oOyuwaromuxcsi. B mporpamme mo Owosnoruu
peanu3oBaH TMPUHIHUI TPEEMCTBEHHOCTH C HW3Yy4YeHHEM OWOJIOTMM Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Omaromaps dYeMy MpPOCMaTpUBAETCS
HAlpaBJICHHOCTh HAa  MOCIEAYIOUIee pa3BUTHE  OWOJIOTMYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHME ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHHS,
HKOJIOTHYECKOTO MBIIUICHUS, TPEJCTaBICHUN O 3M0pOBOM 00Opasze >KH3HU, Ha
BOCIIUTaHUE OEpeXKHOr0 OTHOIIEHUS K OKpYXalolled NpupomHor cpene. B
mporpaMme 1o OWOJIOTHM TakKe IMOKa3aHbl BO3MOXHOCTH Y4e€OHOro mpeaMera
«buonorus» B peanuzamuu TpeboBanuit DPIOC COO Kk TUIAHHPYEMBIM
JUYHOCTHBIM, METANpeAMETHBIM M MPEAMETHBIM pe3yJbTaTaM OOydeHHs H B
(GOpMHpPOBAaHWU OCHOBHBIX BHJOB y4e€OHO-TIO3HABATENHHOW  JIEATEITbHOCTH
OoOy4JarImuXcs IO OCBOCHHUIO COJIEpKaHUS OMOJIOTHMYECKOro 00pa3oBaHUS Ha
YpOBHE CpeaHero o01iero 0opa3oBaHms.

VYyeOnbiii npeamer «buonorus» Ha ypoBHE CpeaHEro oOIIero oOpa3oBaHUs
3aBepiiaeT OMOJOTMYeCKoe O00pa3oBaHWME B IIKOJIE MW OPUECHTUPOBAH Ha



pacuipeHre U yriiyoJieHHe 3HaHUW 0O0ydYarolmuxcs O >KUBOW MPHUPOJIEe, OCHOBAX
MOJIEKYJISIDHOM U KJIETOYHOM OMOJIOTMH, 3MOpPUONOTUA U OWOJOTHM Pa3BUTHS,
TCHETHKH, CEJICKIIUU, OMOTEXHOJIOTUU, IBOTIOIMOHHOTO YUEHHS U IKOJIOTHH.

Nzyuyenne yueOHoro mpeamera «buomorus» Ha YriIyOJIEHHOM YPOBHE
OPHUEHTUPOBAHO Ha TMOATOTOBKY OOYYaIOIIMUXCS K TMOCIEAYIOIMEMY TMOTy4YEeHHUIO
Owonornyeckoro  oOpa3oBaHMsi B By3aX M OpraHM3aluiaxX  CpPEIHEro
npodeccruonansHOTO 00pazoBanusi. OCHOBY €ro Colep aHUs COCTaBIsAECT CUCTEMA
OMONOTUYECKUX  3HAHUM, TONYYEHHBIX TIPU U3YYCHUH  OO0yUYaAIOIIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKHX DPA3Je]OB OMOJOTUM HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kimaccax 3Tu 3HaAHUA TONYYArOT pa3BuTHE. Tak,
pacHIMpeHbl W YIUIYOJICHBI OWOJOTHYECKHE 3HAHUS O PACTEHUAX, >XUBOTHBIX,
rpubax, OakTepusX, OpraHU3Me 4YeIOBEeKa, OOIMX 3aKOHOMEPHOCTSAX >KH3HHU,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHE CBEACHUS MPHUKIAIHOTO U TTIOMCKOBOTO
XapakTepa, KOTOPbIE MOXKHO HCIIOJIb30BaTh KaK OPUEHTUPHI JJISl TIOCIEIYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takke HWHTETparus OWOJIOTHYECKUX 3HAHHM C
COOTBETCTBYIOIIMMH 3HAHUSMH, TOJYYCHHBIMU OOYYAIONUMHUCS TIPU H3YUCHHUH
bu3uKM, XUMUH, Teorpadui 1 MaTEeMaTHKH.

CrtpykTypa mporpammbl o ydyeOHOMY mnpenmery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ OJBOJIONMOHHBIA TOAXOABl K W3YyYCHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA ¥ 3aKOHOMEPHOCTH, XapaKTEPHbBIC IS )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3aIlNH, BOJIIOIMHA OPraHMYECKOTO MUpa Ha 3eMiie,
COXpaHEHHUS OMOJOTMYECKOrOo pa3HooOpas3ust 1uiaHeThl. Tak, B 10 kiacce
W3YyYalOTCSd OCHOBBI MOJEKYJISIPHOW M KJIETOYHOM OHMONOTUH, IMOPHOIOTHU U
OMOJIOTUN PAa3BUTUSA, TEHETHUKUA W CEJICKIMH, OMOTEXHOJOTUHW W CUHTETHYECKOU
OMOJIOTHH, AKTyaIM3UPYIOTCS 3HAHHUS OOy4YalIUXCs MO OOTaHWUKE, 300JI0THH,
aHatomuu, (usmosoruu uenoBeka. B 11 kimacce wu3ydaroTcs SBOJIOINHMOHHOE
y4eHHEe, OCHOBBI SKOJIOTHHU U yueHue o ouocdepe.

VYueOnbiii  mpeamer  «buonorus»  mpu3BaH  00ECMEYUTH  OCBOCHHE
oOy4JaromuMucs OMOJIOTHYECKUX TEOPUH M 3aKOHOB, HJICH, TPUHIIMIIOB W MPaBUJI,
JIe)KAINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOTr0o00pa3uM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, MOIMYJISIIUH,
OMOIIeH03a, YKOCHCTEMBI, O BBIIAIONINXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
WCCJIEIOBAaHUSX B OMOJIOTHH, TPUKIATHBIX aCTIEKTaX OMOJOTUYECKHUX 3HAHUHU. [[7s
pa3BUTHS W TONJEPKAHHUS HHTEpeca OOydalImuxcs K OHOJIOTHHM Hapsay Co
3HAYUTETBHBIM 00BEMOM TEOPETUYECKOTO MaTepualia B COJACPKAHUM MPOTPaMMBbI
1Mo OMOJOTHUU TIPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHHS U Pa3BUTHUS
TOM WM WHOW 00yacTh OMOJIOTHH, BKJIAIOM OTEUECTBEHHBIX M 3apyOeiKHBIX
YUEHBIX B PEIICHUE BAKHEHIITUX OUOJIOTMYECKUX U IKOJIOTUIECKUX TTPOOIEM.



Lens nzyuenus: yueoHoro npeameta «buomnorus» Ha yriyOoIEHHOM YpOBHE —
OBJIaJIcHNE  OOy4YalIIUMHCS  3HAHUSMU O  CTPYKTYPHO-(YHKIIMOHAJIHHOM
OpraHW3allid JKUBBIX CHUCTEM pa3HOrO paHra © NPUOOPETEHHE YMEHHI
MCIIOJIb30BaTh ATH 3HaHUS B (OPMHPOBAHUM MHTEpPEca K OMpenenEéHHON obiacTu
npodecCHoOHanbHON NIeATeTbHOCTH, CBSI3aHHOW C OHWOJIOTHEHW, WM K BBIOOPY
y4eOHOTO 3aBEACHHUS IS MPOIOKEHUS] OMOJIOrMYeCKOro 00pa3oBaHus.

Hoctmwxkenne 1enn wu3ydeHus ydeOHoro mpeamera «buonorus» Ha
yrayOonéHHOM ypoBHE 00€CTIeunBaeTCs PEIICHUEM CIIeAYIONIUX 3a1a4:

OCBOCHHE OOYYAIOIIUMHUCS CUCTEMBI OMOJIOTMYECKUX 3HAHHMM: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSX, KOHIICTIIIHUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBUIIaX, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KApTUHY MHPA; O
CTPOEHUHU, MHOTrooOpa3uu U OCOOCHHOCTSAX OHMOJOTHYECKUX CHUCTeM (KJIETKa,
OpraHu3M, MOMYJISAINs, BU, OMOTeo1eH03, Onocdepa); 0 BHIJAIOIMUXCSI OTKPBITHIX
¥ COBPEMEHHBIX MCCIICIOBAHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YaroImMXCsi C METOJaMH TO3HAHHS >KMBOW MPHUPOJIBI:
MCCJIEIOBATEILCKUMH  METOJaMU  OMOJIOTMYECKMX HAyK (MOJEKYJISIpHOW U
KJIETOYHON OWOJIOTUM, HSMOPHOJIOTHU W OHOJNIOTMHM pa3BUTHUS, TEHETHKH U
CEJICKIIUU, OWOTEXHOJOTUM W CUHTETUYECKOM OWOJIOTHH, TaJeOHTOJIOTHUH,
DKOJIOTHH);  METOJaMH  CaMOCTOSTEIIbHOTO  TPOBEACHUS  OMOIOTHYECKUX
UCccleoBaHMid B Jabopatopum W B mpupose (HaOmoaeHue, HW3MEpeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHUE);

OBJIaJIcHNE OOYYarOIMIMMHCS  yYMEHHSIMHU: CaMOCTOATEIbHO  HAaXOIWTh,
aHAM3UPOBATh W MCIOJB30BaTh OMOJIOTHUECKYI0 HH(POPMAIIMIO; TOIH30BATHCS
OMOJOTUYECKON TEPMUHOJIOTHEH W CUMBOJMKOHM; YCTAaHABIMBATH CBSA3b MEXIY
pa3BUTHEM OHOJOTUM ¥  COIMAIBHO-)KOHOMHYECKUMU H  IKOJIOTHYECKUMU
npobieMaMy 4YeOBeYeCTBa; OIEHMBAThH IOCJIEACTBUS CBOCH JEATEIHLHOCTH 10
OTHONICHUIO K OKPYKAIOIIeH NPHUPOJHONU cpene, COOCTBEHHOMY 3J0POBBIO U
3I0POBBIO  OKPYXXAIOUIMX JIIOJe; OOOCHOBBIBATH W  COOMIOJATh  MEPHI
npodunakTuku MHGEKIIMOHHBIX 3a00J€BaHNl, TIPaBUIIa MTOBEJCHUS B MPUPOJIEC U
obecricueHUs1 OE30MMaCHOCTH COOCTBEHHOM JKM3HEICATCIILHOCTH B UPE3BBIUYAMHBIX
CUTyallUsIX TPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu3oBaTh
COBPEMEHHBIC HAYUYHBIE OTKPHITUS B 00JIaCTH OMOJIOTHH;

pa3BHUTHE Y O0YYAIOMIMXCA UHTEIUICKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B IpOIleCCe 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSIMH W COBPEMEHHBIMU
WCCJICIOBAaHUSIMU B OHOJIOTHH, pEIIaeMbIMU €10 MpoOJieMaMH, METOHO0JOTHEH
OMOJIOTUYECKOTO MCCJIeI0BAHMUS, MIPOBEICHMUS AKCIIEPUMEHTATBHBIX
WCCJIeIOBAHUM, PEIICHUS OMOJIOTHYECKUX 3a7a4, MOJICIUPOBAHUS OMOTOTHIECKUX
00BEKTOB M TIPOIICCCOB,;



BOCITUTAHUE Yy 00YyYAIONIMXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPUPOJIE B
IIEJIOM U K OTJEIbHBIM €€ 00bEeKTaM U sIBJICHUSIM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TeHEeTHYECKOW TPaMOTHOCTH, OOIIEH KyJIbTyphl TOBEIACHUS B MPHUPOJE;
WHTETpallii €CTECTBEHHO-HAYYHbBIX 3HAHU;

npuoOpeTeHre  OO0ydYaIOIMUMHCS  KOMIETEHTHOCTH B PalMOHAIBLHOM
MPUPOIOTIONB30BaHNN (COOMIOIEHNE TPAaBWII TOBEICHUS B TPHUPOJIE, OXPaHbBI
BUJIOB, DKOCHCTEM, OUOC(hephl), COXpaHEHUN COOCTBEHHOTO 370POBbS U 3I0POBBS
OKpYXalolmux Joae (coOmogeHuss Mep NOpodUIAKTUKK  3a00JIeBaHUM,
oOecrieueHne 0E30MaCHOCTU JKU3HENEATEIIbHOCTH B YPE3BBIYAWHBIX CHUTYaIUsX
OPUPOAHOTO W  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BAHHS
OMOJIOTMYECKUX 3HAHUN U YMEHHUM B TTIOBCETHCBHOM JKM3HU,

CO3JaHWe  YCIOBUH  JUIsi  OCO3HAHHOTO  BBIOOpa  OOyYaIOIUMHCS
WHJVMBUYaTbHON o0Opa3oBaTenbHOM TPaeKTOpUH, CIIOCOOCTBYIOIIEH
nocleytonemMy npodecCHOHAaTIFHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHINBUIYaIbHBIMU UHTEPECAMU U TIOTPEOHOCTSIMHE PErHOHa.

OO61iee ynCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTUU Ha yriayOJeHHOM
YpOBHE cpenHero obmiero oopasosanusi, cocraiser 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Hegento), B 11 kimacce — 102 yaca (3 yaca B HEJETO).

Ot6op opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOYyYECHHsS] OMOJIOTUH
OCYHIECTBIISIETCS. ¢ YYETOM CHEIU(UKH €ro COJep)KaHHs W HaMpaBIEHHOCTH Ha
MPOJOJDKEHNE OMOJIOTHYECKOTO 00pa3oBaHMs B OpraHM3aIUsSX  CPEIHETO
po(ecCHOHaTBFHOTO U BHICIIETO 00Pa30BaHUA.

OO0s13aTeNnbHBIM yCIIOBUEM MPU 00yUEHUN OMOJIOTUM HA YIITYOJIEHHOM YPOBHE
ABIIIETCS] TPOBEJIEHNE JaO0OPaTOPHBIX M TpakTH4YecKux paboT. Takxke ydactue
OoOy4JaromuXCcs B BBIMOJTHEHUH MPOEKTHBIX M YYEOHO-UCCIIENOBATENBLCKUX PaboT,
TEMaTWKa KOTOPBIX OMpENENseTCS ydYuTeJIeM Ha OCHOBE HWMEIOIIMXCA
MaTepHATbHO-TEXHHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBU.



COJEPKXAHUE OBYUYEHUA
10 KITACC

CopnepxaHue HporpaMMbl, BBIIEIIEHHOE KYPCUBOM, HE BXOAUT B IMPOBEPKY
rocyaapcTBeHHoi utoropoi arrecranuu (I'MA).

Tema 1. buosiorus kak Hayka

CoBpemeHHasi Ouonorus — KoMIUIeKCHasi Hayka. KpaTkas ucrtopusi pa3BuTus
Owonornu.  buonormdeckue  HAyKM M HM3ydaeMble  HMH  MPOOJIEMBI.
@yHIaMEHTaJdbHbIE, NPHUKIAAHbIE KM TOUCKOBBIE HAay4YHbIE HCCIEIOBAaHUS B
ouomoruu.

3naueHne OMonoruu B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. [lpodeccun, cBszanHbie ¢ Owonorueid. 3HaUeHHE OMOJIOTUU B
MPAaKTUYECKON JIESITEIbHOCTH YEJIOBEKAa: MEJUIMHE, CEIbCKOM XO034ICTBE,
MPOMBIILJIEHHOCTH, OXPaHE NPUPOIBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsus,
VY. I'apsen, I'. Mennens, B. . Bepuaackuii, 1. I1. [1aBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodee-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuuer u cxembl: «CBsi3b OMONOTHM C JOPYrUMHU Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’KuBble cucTeMbl U UX U3y4YeHHE

Xusbie cucTeMbl Kak mpeaMeT u3ydeHus Ouonoruu. CBOMCTBA KHUBBIX
CUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, MAUCKPETHOCTh U UEJIOCTHOCTD,
CIOKHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpTaHU3allMs,
CaMOBOCIIPOM3BEAEHUE, PA3/IPaKUMOCTh, U3MEHUYNBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd JKUBBIX CHCTEM: MOJEKYJSIPHBIM, KIETOYHBIMH,
TKAHEBBIN, OpTraHU3MEHHBIN, MOMYJISIMUOHHO-BUI0BOM, AKOCHUCTEMHBIN
(buoreonienoTuveckuit), Omocdepnniii. I[lporeccel, mpoucxondiue B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH XUBOTO. JKWM3HB Kak (opma CyIecTBOBaHMS
Marepud. Hayku, nzyuaroniye >xuBbl€ CUCTEMbI Ha PAa3HbIX YPOBHIX OpraHU3alUu.

N3ydenne kxuBBIX cucTeM. Meroasl Omosorndeckor Haykw. HaOmronmenwe,
M3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTU3alus, MeTaaHanus. [loHsTHe o 3aBUCUMON U
HE3aBUCUMOW TniepeMeHHOU. IlnanupoBanme »skcnepumenta. [locraHoBka w
npoBepka runote3. Hynepas rumote3a. [loHsTHe BHIOOPKH M €€ JTOCTOBEPHOCTH.
Pa3bpoc B Ouonormueckux mgaHHbBIX. OIEHKAa JOCTOBEPHOCTH TMOJIYYCHHBIX
pe3ynbTaTtoB. [IpUYMHBI HMCKaKEHHUS PpPe3ynbTaTOB JKcrnepumeHTa. I[loHsiThe
CTATUCTUYECKOTO TECTA.

JlemoHcTpanuun



Tabmuuet m cxembl: «OCHOBHBIE TPHU3HAKU KU3HWY», «buomornueckue
cucteMbl», «CBOWCTBAa KUBOW MaTepum», «YPOBHU OpraHu3alu >KUBOU
npupoab», «CTpoeHue KUBOTHOW KIETKW», «TKaHM JKUBOTHBIX», «CHUCTEMBI
OpraHOB YeJOBEYECKOro opraHuszma», «buoreomenos», «buocdepa», «MeTtombl
M3YUYEHUS )KHUBOI IPUPOIBI».

O6opynoBanue:  jabopaTopHoe  OOOpyAOBaHHE I TPOBEACHUS
HaOJI0JICHUM, U3MEPEHHI, SKCTIEPUMEHTOB.

IlpakTnueckas pabdora «lcnonb3oBaHUE pA3IUYHBIX METOAOB IpH
M3YUYEHUH JKUBBIX CUCTEM.

Tema 3. bBuoJiorust KjieTku

Knerka — cTpykTypHO-QYHKIHMOHAIbHAS €AWHMIIA SKUBOro. Mcropus
oTKpbITHs KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. IIneitnen, P. BupxoB). OCHOBHbIE MOJOKEHHS COBPEMEHHON KIETOYHOMN
TEOpUHU.

Meronbl  MONEKYNSIpHOW U KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOMUS,
xpomatorpadusi, EeKTpodope3, METOJ MEYECHBIX aTOMOB, MuUdQepeHIraTbHOE
HEeHTpUPyTUpOBaHUE, KYIbTUBUPOBAHUE KIETOK. M3yueHnue ¢uxcuposanHulx
K1emok. DINEKTpOHHasi MUKpockomnusi. Kougoxanrvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JemoHcTpanuu

[loptpetsi: P. I'yk, A. Jleenryk, T. llIBann, M. Illneiinen, P. Bupxos, K. M.
bap.

Tabmuier u cxembl: «CBETOBOM MUKPOCKOID, «DIEKTPOHHBIM MUKPOCKOI»,
«HcTopust pa3BUTHS METOAOB MUKPOCKOTTUIY.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKPOIpENnapaThl PacTUTEIBHBIX,
KUBOTHBIX M OaKTEpUATbHBIX KIETOK.

IpakTuueckas padora «l3yyeHne MeETOMOB KJIETOYHON OMONOTHH
(xpomarorpadusi, snexrpodopes, muddepeHmanbHOe IEHTPUPYTUPOBAHUE,
TI1IP)».

Tema 4. Xumnueckasi OpraHu3anus KJIETKH

XUMUYECKUA COCTaB KIETKHM. Makpo-, MUKpPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Bona m e€ poib Kak pacTBOpUTENs, peareHra, y4acTHe B CTPYKTYPUPOBaHUU
KJIETKH, TETUIOPETyIsiui. MuHepaibHble BEIIeCTBA KIETKH, WX OHOJIOTHYecKas
poJib. Pojib KATHOHOB U AaHUOHOB B KJIETKE.

Oprannueckue BewlecTBa KIETKU. buosiormdueckue mnoaumepsl. benku.
AMUHOKUCTOTHBINA cocTaB 0enkoB. CTpyKTypsl OenkoBoit Monekybl. [lepBuunas
CTpyKTypa Oenka, menTuaHas CBA3b. BTopuyHas, TpeTHUYHAs, YETBEPTHUUHAS
cTpyktypsl. Jlenarypamms. CoiictBa OenkoB. Kmaccudukanus  6enkos.
buonornyeckue pynkumun 6enkoB. [Ipuonai.



VYrneBoasl. MoHOCaXapuIbl, TUCaXapuIbl, OIUTOCAXaPHUIBI U MOJIUCAXAPHUIBI.
O0mwmii TUTaH  CTpoeHUs W (PU3UKO-XMMHUYECKHME CBOWCTBA  YIJIEBOJOB.
buonornyeckue GyHKIMM yriieBOI0B.

Jlunmuaet. 'uapodunbHO-ruApOdOOHBIE cBOMcTBA. Kitaccudukarus JIAITUIOB.
Tpurmuuepunsl, (ochomunuasl, BOCKU, CcTepouabl. buomormdyeckue GyHKIHH
munoB. O01Me CBOMCTBA OMOIOTHYECKUX MEMOpaH — TEKY4YEeCThb, CIIOCOOHOCTH K
CaM03aMbIKaHUIO, TIOTYTPOHUIIAEMOCTb.

Hyxkneunnossie kucinotel. JJHK u PHK. CrpoeHue HYKIEHHOBBIX KHUCIOT.
Hyxneotunsl. Ilpunnun komrmiementapuocTtu. [IpaBumo Yapradda. Crpykrypa
JIHK — nBoitnas cimpasib. Mectonaxoxaerne u ouonornueckue Gpynknuu JJTHK.
Buner PHK. ®ynkiuu PHK B knetke.

Crpoenue mousekynsl AT®. Maxkpospruueckue cBsizu B Mmosekyine ATO.
buonornyeckue ¢pynkuuun AT®. BoccTaHOBIEHHBIE TIEPEHOCYUKH, X (PYHKITUU B
knetke. [lpyeue uyxneozuompugocpamer (HT®). CexenupoBanune J[HK.
Memoovl cenoMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHas Ouoyorwsi: OMOXUMHUYECKHE W OMou3ndecKkrue MCCIeI0BaHUS
cocTaBa U TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomonekyn. Mooderuposanue
CmMpYKmypvl U QYHKYuLl OUOMOAEKYN U UX KOMNIeKco8. Komnvromepnuiii ouzaiin u
OpeanuyecKull CUHme3s OUOMOJIEKY U UX HeNPUPOOHBIX AHANO208.

JemoHcTpanuu

[Toptpetsr: JI. [lonmunr, /Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. [Ipy3unep.

Juarpammbr:  «PacnpeneneHue XHUMUYECKHX JJIEMEHTOB B HEXUBOWU
npupoae», «Pactpenenenne XUMHIECKUX SJIEMEHTOB B )KHUBOM MPUPOJIEY.

Tabmuer u cxembl: «llepuonnueckass TabnuIa XUMHYECKUX DIIEMEHTOBY,
«CTtpoeHne MOJEKyNIbl BOJbI», «BemiectBa B coctaBe opraHu3moBy», «CTpoeHHe
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MONEKynbl», «CTpoeHHE MOJIEKYI
yraeBoaoBy, «CTpoeHHe MOJEeKyln JUnuaoB», «HyKIeMHOBBIE KHCIOTHI,
«Ctpoenue monekyiabl ATDy.

O6opynoBaHue: XuMUYecKas 1Mocyia u 000py10BaHuE.

JladopaTopHasi padora «O0HapyXeHHE OCIKOB C TTOMOIIBIO Ka9eCTBEHHBIX
peaKum.

JlabopaTtopnas  paGora  «MccnenoBaHwe — HYKJIEMHOBBIX — KHCIIOT,
BBIICICHHBIX U3 KJIETOK Pa3IMYHbIX OPTaHU3MOBY.

Tema 5. CTpoenue n QyHKIUM KJIETKH

Tumbl  KJIETOK: »JyKapuoTHUecKas W Tpokapuotudeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CrtpoeHue npokapuoTryeckoi kieTku. Kiaerounas cTreHka OakTepuil U apXeu.
Oco0eHHOCTH CTpPOCHUS TeTepOoTpPOGHONW U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTO U pojib IPOKAapUOT B OMOIIEHO3aX.

Crpoenue u (G yHKIIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (turazmanemma). CTpykTypa IUIa3MaTUYECKON
MeMOpaHbl. TpaHCTIOPT BEMIECTB Yepe3 IIa3MaTHYeCKyr0 MeMOpaHy: MacCHUBHBIN
(muddysus, obneruénnas auddysus), aKTUBHBIA (MEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). llomymponurniaemocts MemOpanbl. Pabota HaTpuii-
KaJIMEBOT0 Hacoca. DHJOIMTO3: MUHONUTO3, (paroruro3. Dk3omuTo3. Kietounas
crenka. CTpykTypa v QyHKIIMH KICTOYHOW CTEHKH paCTeHUM, TpUOOB.

Hutomnasma. [uto30mb. [luTockenet. J{BumxeHue nurormiazMbl. OpraHoUIbI
kinetkn. OnHoMeMOpaHHBIE OPraHOWABl KJIETKH: HHAOIJIa3MaTHYecKas CeTh
(BIIC), anmapat I'ombKK, TU30COMBI, UX CTpoeHHEe W (yHKIHMH. B3ammocBs3b
OJTHOMEMOpPaHHBIX OPraHouAOB KJIeTKH. CTpoeHHe TPaHyISIPHOTO PETHKYIyMa.
Mexanusm nanpaenenus deaxos ¢ IIIC. Cunte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHBIX ~ MeMOpaH. [magkuii  (arpaHyisipHBINA)  SHIOIUIA3MATHYECKUN
petukynyMm. CekpetopHast QpyHkius anmapata [onbmxu. Moouguxayus benxos 6
annapame [onvoocu. Copmuposka 6enxkoe 6 annapame [ oavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyoyn pacTuTenbHbIX KiIeToK. Kierounsiid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABI  KJIETKU:  MUTOXOHJIPUU,  IJIACTUIBI.
IIpoucxoorcoenue mumoxonoputi u niacmuo. Cumbuoeenes (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoenne W (QyHKIIMM MHUTOXOHApUN u tmuiactufd. [lepBuunsie,
BTOPUYHBIE U  CJIOXHBIE  IJIACTUAB  (DOTOCHMHTE3UPYIOIIUX  DYKapHOT.
XJI0pOoIIacThl, XpOMOILIACTHI, JIEMKOIUIACTHI BHICIINX PACTECHUMU.

HememOpannbie opranonasl kieTkun CTpoeHue M (yHKIIMHW HEeMeMOpaHHBIX
OpraHOU0B KJIETKHU. Pubocomsl. IIpomesicymounvie Quramernmai.
MukpodunameHTsl. AxkmuHosvle Mukpoguiamenmsol. MBIIIEUHBIE  KJIETKH.
AKmuno8ble KOMNOHEeHMbl HeMblueuHblX Kiemok. Mukporpybouku. KneTouHsrii
neHtp. CrTpoeHWe U JBWKEHUE JKIYTHKOB U pecHUYeK. MHUKPOTpyOOUKH
nuToriasmel.  LleHTpuons. benku, accoyuuposannvie ¢ MUuKpoQuiameHmamu u
muxpompyooukamu. Momopuule beaxu.

SAnpo. O6onouka siapa, XPOMATHUH, KapHOIJIa3Ma, SIAPBIINIKA, UX CTPOCHUE U
byakuuu. SAnepneiit OenkoBbI MaTpukc. [IpocTpaHCTBEHHOE pPaCHONOKEHHE
XpOMOCOM B HHTepdazHOM siape. Dyxpomamun u eemepoxpomamur. benku
XpoOMaTUHAa — THUCTOHBI. JJuHamuka sdepHou obonouku 6 mumo3se. oepmwiil
mpancnopm.

Kinerounsie BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK 3YKapHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOM).

JemoHcTpanuun



IHoptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuuer u cxembl: «CTpoeHHE SYKApUOTHUECKOW KIeTKn», «CTpoeHwue
KUBOTHOM  KieTkn», «CTpoeHHe  pacTUTeNbHON  KieTkm», «CrpoeHue
MUTOXOHJIpUNY», «Apoy, «CTpoeHrne NpoOKapuOTUUECKON KIIETKIY.

O6opynoBaHue: CBETOBOW MHMKPOCKOIN, MHUKPOIpENnapaThl PacTUTEIBHBIX,
KUBOTHBIX KJIETOK, MUKPOTIpENapaThl 0aKTeprUaIbHbIX KIETOK.

JlabopaTtopnass pabora «M3ydeHne CTpOEHHS KIETOK Pa3IMYHbIX
OpraHU3MOBY.

IIpakTnueckas padora «/3yueHue cBOMCTB KIETOYHON MEMOpaHbD.

JlabopaTopHas pabora «JVccinenoBanue mia3Moiu3a M JIeIUIa3MOJIM3a B
PACTUTEIBHBIX KIETKAX).

IlpakTnueckass  paGora  «l3ydeHwe  JABMKEHUS  LUTOIJIA3MbI B
PACTUTEIbHBIX KIETKAX).

Tema 6. O0MeH BelleCTB M NMpeBpallleHNe JHEPIUH B KJIETKe

AccUMUNIATINA ¥ TUCCUMUIIAIINS — JIBE€ CTOPOHBI MeTabonu3ma. Tumsl oOMeHa
BEIECTB: aBTOTPOGHBIN W TeTepOoTpOoHBINA. YUacTHe KHUCIOpPOoJa B OOMEHHBIX
mpoleccax. JHepreTuyeckoe obOecnedeHue kineTku: mnpeBpamieHue ATD B
oOMeHHBIX Tporieccax. DepMEeHTATHUBHBIA XapaKTep PpPEaKIUi KJIETOYHOTO
Metabonusma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAaHHW3M JCHCTBUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHWYECKUX KaTaIM3aTOPOB. benku-
aKTUBATOPHl M OCIKU-MHTHUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEepMEHTATHBHBIX
peaknuii OT pa3InYHbIX (DAKTOPOB.

IlepBuYHBII CHUHTE3 OpPraHUYECKMX BEUIECTB B KiIeTKe. DOTOCHHTES.
AnoKcuceHHbll U OKcueeHHwlll omocunme3 y baxkmepuu. Ceemocodouparoujue
nuUSMeHmul U NUSMEHMbl PeaKyuoHHo20 yeumpa. Polb XJIOPOILIaCTOB B IMpoOILEcce
dborocunTe3a. CBeroBast u TeMHOBas (aspl. Pomoodvixanue, Cs., Cy. u CAM-munol
@pomocunmesa. IlpoayKTUBHOCTH (PoTOCHMHTE3a. BrusiHue pa3nuuHbiX (aKTOpOB
Ha CKOpOCTh (hoTOCHHTE3a. 3HaUeHnEe (DOTOCHHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTEepUH, >KeIe300aKTepuH, CepoOaKTEPHH, BOJOPOIHbBIE
OakTepun. 3HAUCHHE XEMOCHUHTE3A.

Ana’poOHbie opranu3mbl. Buasl Opoxenus. [IpoaykTel OposkeHHS W HX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIe3HEH.

AnpoOHBIC OpTraHU3MBI. OTansl SHEPreTUYECKOro oOMeHa.
[ToaroToBuTeNbHBIN ATaM. [ THKOIN3 — OECKUCIOPOHOE PACHICIUICHUE TITFOKO3HI.

buosiornueckoe okucieHue, Winu KIETOYHOE JbIXaHUe. Poinp MUTOXOHIpUN B
mporeccax ouonorndeckoro okucieHus. [uknnyueckue peakmun. OKUCIUTETBHOE
bochopunupoBanme. uepeus MmemoOpanHo2o epadueHma npomoros. Cunmes



AT®: paboma npomonnoti AT®-cunmaszwl. IlpenmyiecTBa a’poOHOTO MYTH
oOMeHa BelecTB nepes aHadpoOHBIM. DP(HEKTUBHOCTH SHEPTETUUECKOTO0 OOMEHa.

JlemoHcTpanuu

Ioptperst: k. Ilpuctinu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenerapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «@OTOCHHTE3Y, «IHEpreTudeckuii ooMen», «buocuaTe3
6enka», «Ctpoenue pepMeHnTay, «XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHKpPOCKOI, OOOpYIOBAaHHE ISl MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHass pabGora «/3yueHue  KaTaIUTUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl WU KaTalasbl).

JlabopaTtopnass pabGora «M3yuenune (epMEHTATUBHOTO pacCIICIICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIETKAX).

JlabopaTtopuass paGora «CpaBHeHHE TpOIECCOB  (POTOCHMHTE3a U
XEMOCHUHTE3a».

JladopaTopHasi padora «CpaBHEHUE MPOIIECCOB OPOKEHUS U JBIXaHUS.

Tema 7. HacneacrBenHasi uHGopmManus U peaju3anus eé B KiIeTKe

Peakuuu MarpuyHoro cuures3a. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKIMIX
MaTpUYHOTO CHHTe3a. Peanm3anus HaciaeacTBeHHOW mHpopmaruu. [ eHeTnuecKkuit
KOJI, ero cBoucTtBa. TpaHckpunius — MartpuuHblii cuHTe3 PHK. Ilpunumme
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUINAPAIIIEIBHOCTh, ACUMMETPHUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancnsinus u e€ stanel. Yyactue Tpancnopteix PHK B OnocunTese Oenka.
VYcnoBust OuocuuTeza Oenka. KoawpoBanwe aMHHOKHCIOT. Pomb pubocom B
OounocuHTe3e Oenka.

Cospemennvle npedcmagienus o cmpoenuu 2enog. OpraHuszanus reHoMa y
MPOKApUOT U 3YKapHOT. Perynsius akTUBHOCTH T'€HOB Yy NpOKapuoT. l'mmoresa
onepoHa (®. XKako0, K. MaHno). MonekynsipHvle mMexanusmvl IKCHPECCUuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomsi ceHog. Perynsamus 0OMEHHBIX
MPOLIECCOB B KJIeTKe. KileToOuHbIN roMeocTas.

Bupycsl — HekneTouHble (POPMBI KU3HU U 00NIUraTHBIe apa3uTel. CTpoeHHe
MPOCTHIX U CJIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprnodaroB. JKuzHenHbvill YuKi
JIHK-cooeporcawux  eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasa, UHmMezpasa.

BupycHble 3a001eBaHMs 4elloBeKa, )KMBOTHBIX, pacteHuid. CIINI, COVID-
19, conmanbHble ¥ MEAUITMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz b6orvuux maccusog («bigdatay)
CMPYKMYPHBIX OUoI02UYeckux 0anHvlx. Hanomexuonoeuu 6 buonoeuu u meouyune.
IIpoepammupyemvie pynxyuu 6enrxkos. Cnocobvi 00Ccmasku 1eKapcma.



JemoHcTpanuu

IToptpetsr: H. K. Konsuos, /l. 1. liBanoBckui.

Tabmumpr 1 cxembl: «buocuHTe3 Oenkay, «I eHeTHdeCKui Koa», «BHpychI»,
«bakrepuodarm.

IIpakTnueckas padora «Co3naHre MOJEIIHA BUPYCAN.

Tema 8. JKusHeHHbIN HUKJ KIETKH

Knerounsrii muki, ero mepuoabl W peryisnus. Wutepdaza u  MuUTO3.
OcobOeHHoCcTH TIporieccoB, mpoTekammux B uHTepdaze. [loaroroBka KiIeTKH K
neneHuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHI),  CUHTETUUYECKUH U
MOCTCUHTETUYECKHUH (MMPEMUTOTHIECKUI) TIEPHOBI UHTEP(A3HI.

Marpuussiii cunre3 JAHK — pernmmumkanwms. [IpuHmunsr perumkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJTYKOHCEPBATUBHBII  CHUHTE3, AHTUNAPAIIIECIBHOCTb.
Mexanusm permkanun JJTHK. Xpomocombl. Ctpoenue xpomocoMm. Tenomepsl u

TenomMepasza. XpPOMOCOMHBIM HaOOp KJIETKM — KapuoTun. JumiouaHeli u
rariouaHblid  HaOOpBl  XpoMocoM. ['omonoruunbie xpomocoMmbl. [lomoBbie
XPOMOCOMBI.

Henenue knetkn — wmuTO3. CTaguuM MHUTO3a W TNPOUCXOASIIUME B HUX

npouecchl. Tunbl muto3a. KaprokuHe3 m 1uTOKMHE3. buonornueckoe 3HayeHHE
MHUTO3A.

Perynsiuuss MuTOTHYECKOro IUKIA KiIeTku. [IporpamMmmupyemasi KieTouyHas
ruodesb — anomnTo3.

Krnerounoe sapo, XpoMocombl, (DYHKIIMOHANbHAs TE€HOMHUKA. Mexauusmuol
npoaugepayuu, oughpepenyuposku, cmapenus u eubenu kiemok. «lL{ugposas
KiemKka» — ououngpopmamuveckue mooeau QYHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanuu

Tabmumel 1 cxembl: «OKWM3HEHHBIN MUK KIETKW», «Murtos»n, «CtpoeHue
xpomocomy, «Perukanus JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOTIpenapaThl: «MUTO3 B KIETKax
KOpEUIKa JIyKa.

JlabopaTtopnass  paGora  «l3ydyeHwme  XpoMOCOM  Ha  TOTOBBIX
MHUKpOIIpEenapaTaxy.

JlabopaTtopHas padora «Habmonenrne MuTo3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 9. CTpoenue u GQyHKIUM OPraHN3MOB

buonornueckoe pa3zHooOpazue OpraHu3MOB. OnHOKIIETOYHBIE,
KOJIOHMAJIbHbIE, MHOTOKJIETOUHBIE OPTaHU3MBbI.

OcoOeHHOCTH  CTpPOEHUS W JKHU3HEACSATEIHHOCTH  OJHOKICTOYHBIX
opraHu3mMoB. bakrepun, apxew, OJHOKJIETOYHbIE TpPUOBI, OJIHOKJIETOUYHBIE
BOZOPOCTH, Apyrue npoTUcThl. KonoHHaIbHbIE OPraHU3MBbI.



B3anmocBsa3p 4acTeld MHOTOKJIETOYHOI'O OpraHu3sMa. TKaHW, OpraHsl WU
cucteMbl opranoB. OpraHusM Kak eInHoe 1einoe. ['omeocras.

Txanu pactenuit. Tumbsl pacTUTENBHBIX TKaHEH: o0Opa3oBaTeNbHAs,
MOKPOBHAS, TMPOBOJAIIAS, OCHOBHAs, MexaHWdeckas. OCOOCHHOCTH CTpOECHWUS,
GYHKIMN 1 PacTONOKEHUS TKAaHEH B opraHax pacTeHUH.

TkaHu XUBOTHBIX M 4YeJIOBEKAa. THIIBI )KUBOTHBIX TKAHEW: 3MUTEIMAIIbHASA,
COCIMHUTENIbHAS, MbIIeyHasi, HepBHas. OcoOeHHOCTH CTpoeHus, GyHKIUNA U
PAaCMOJIOKEHHS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHble M T'eHEpaTUBHbIE OpraHbl pacTeHuid. Opranbl U
CHCTEMBI OPraHOB XUBOTHBIX U 4eJIoBeKa. DYHKIIMU OPTaHOB U CUCTEM OpPTaHOB.

Onopa Tena opranusmoB. Kapkac pactenuil. CKeneTbl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX >KUBOTHBIX. HapykHbli M BHyTpeHHHU ckeneT. CTpoeHue u
THUIIBI COCIUHECHUSA KOCTEH.

JIBrmokeHue  opranus3moB.  JIBWJKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aME0OMIHOE, JKTYTUKOBOE, pPeCHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTCHHIA:
TPONIM3MBl M HACTUHU. JIBH)KEHME MHOIOKIETOYHBIX >XMBOTHBIX M YEJIOBEKA:
MbIeyHas cucrema. Peduiekc. CkeneTHbie MBITIIIBI U UX padoTa.

I[Ilutanne opranusmoB. Iloryomenue BOABI, YIVIEKUCIOIO rasa |
MMHEPAJIBHBIX BEIIECTB pacTeHUsIMU. lIutanue kuBOTHBIX. BHyTpunonoctHoe u
BHYTPHUKIIETOYHOE TNulIeBapeHue. [IuTaHne MNO3BOHOYHBIX MXUBOTHBIX. OTHENbI
MULIEBAPUTENBHOTO TpakTta. IlumeBapurensHble kene3pl. [lumeBapurenbHas
CHCTEMA YEJIOBEKa.

Jpixanue oprann3MoB. Jlpixanue pactenuii. J{prxanue »kuBoTHBIX. b dy3us
ra3oB yepe3 MOBEPXHOCTH KJIETKU. KoxxHoe npixaHue. /[pixaTenpHas HOBEPXHOCTD.
XKabeproe u n€rouHoe apixanue. /[prxaHne MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX TIMO3BOHOYHBIX JKHBOTHBIX.
JlpixaTenpHass cuCTeMa 4YeaoBeKa. MeXaHu3M BEHTWIALMU JIETKUX Yy ITHLl U
MJIEKOTUTAatoOmuUX. Perymsius apixanus. JlpixaTenbHbie 00bEMBI.

TpaHcnopT BemWECTB y OpPraHW3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMN.
Tpancropt BemecTB y KUBOTHbIX. KpoBeHOoCHas cucremMa M €€ Oprassbl.
KpoBeHocHass cucTteMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepale,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpallleHHsl. DBOJIOLHOHHbBIC
YCIIOKHEHUSI CTPOCHHSI KPOBEHOCHOW CHUCTEMbI TTO3BOHOYHBIX JKMBOTHBIX. PaboTa
cepaua u e€ peryisanus.

Brinenenne y opramusmoB. Belgenenue y pacteHuil. Beinenenue y
KUBOTHbIX. CokpaTuTenbHble Bakyonu. OpraHbl BblaeiaeHUusd. PuiabTpanus,
CeKpenusi 1 00paTHOE BCAChIBAHWE KaK MEXaHU3Mbl PabOThI OPTAaHOB BBIJEICHUS.
CBsI3b MOJIOCTH Te€JIa ¢ KPOBEHOCHOW M BBIJICTUTENIBHOM crucTeMamMu. Boijienenue y



MO3BOHOYHBIX JKUBOTHBIX U 4enoBeka. [louku. CtpoeHue m (HyHKIHMOHUPOBAHUE
Hedpona. OOpa3oBaHne MOYH Y YEIIOBEKA.

3ammra y OpraHu3MoOB. 3alluTa y OJHOKIETOYHBIX Opranu3MoB. CHopsl
OakTepwii W WUCTHI MPOCTEHIIUX. 3alUTa y MHOTOKJIETOYHBIX PACTEHUH.
Kytukyna. CpeactBa mnaCCUBHOM M XMMUYECKOW 3alIUThl. DUTOHITUIBI.

3ammTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HUX MNPOU3BOJHBIE.
3amura opranu3ma ot Oone3nedl. UMMyHHas cuctema denoBeka. KieTouHsrii u
TYMOpPAJIbHBIH HUMMYHHTET. Bpokn€HHbIH W NpuoOpeTéHHBIN crnenuduaeckuit
UMMYHHTET. Teopus KIOHaJIbHO-celleKTUBHOro ummyHurtera (I1. Opmux, ®. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OpraHU3MOB. Posib BpOXKAEHHOTO
MMMYHUTETA B Pa3BUTUN CUCTEMHBIX 3200JI€BaHUIA.

Paznpaxxumocte w  perynsumss |y Opranm3MoB. Pasgpaxumocts y
OIHOKJIETOUHBIX OpraHu3mMoB. Takcucel. PazgpaxumMocTe W peryisius y
pactennii. POCTOBBIC BellleCTBA U UX 3HAYCHHUE.

HepBuast cucremMa u pediekTopHas peryisius y >KUBOTHBIX. HepBHas
CUCTEMA M €€ OTIEelbl. DBOJIIOLMOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTHENbI TOJOBHOTO MO3ra MO3BOHOYHBIX XMBOTHBIX. Pediekc u
pedaekropHas nyra. be3ycioBHbIe U YCIOBHBIE pedIICKCHI.

I'ymopanpHas peryisiuus W 3HAOKPUHHAs CUCTEMa >KMBOTHBIX U YEJIOBEKA.
JKene3pl SHAOKPMHHOM CUCTEMBI MU HMX TOPMOHBI. J[elCTBUE TOPMOHOB.
B3aumocBsi3p HEpBHOW M JHIAOKPUHHOW cucTeM. [ umotamamo-runodusapHas
cucrema.

JemoHcTpanuun

IToptper: U. I1. [TaBnos.

Tabmuuet 1 cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHBIE
Bogopocin», «baktepun», «lIpocteiimmue», «Opranbl LBETKOBBIX PAaCTEHUI,
«CucteMbl OpPraHoB MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIx», «TkaHu pacrenuit», «KopueBbie cuctembl», «CTpoeHHe cTels,
«CTpoeHue JHUCTOBON IIACTUHKMY, «TKaHM KUBOTHBIX», «CKEIET 4YeIOBEKay,
«ITmmeBapurenbHas cucrema», «KpoBeHocHas cucreMa», «J/lpixarenpHas

CUCTEMA, «HepBHas CUCTEMAY, «Koxay, «MBpI11euHast CUCTEMAY,
«BbienurenbHas cUcTEMay, «OHAOKpUHHAsA cucteMa», «CTPOCHHME MBIIIIBIY,
«AmmyHuTeTY,  «KHUIIEYHOMOJIOCTHBIEY, «Cxema  TUTaHUA  PACTECHUI»,

«KpoBeHOCHBIE CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpOC€HHE THUIPHIY,
«CTtpoenue miaHapumn», «BHyTpeHHee cTpoeHue 0XaeBoro uepssi», «HepBHas
cuctema poeib», «HepBHas cucrema sarymku», «HepBHas — cuctema
npecMmbikatonuxcsi», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIeKkonuTaonmx», «HepBHas cucrema yenoBekay, «Pedexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIpEnapaThl OJHOKIECTOYHBIX
OpraHMW3MOB, MUKpOIpPENapaTbl TKAaHEH, PaKOBUHBI MOJIIIOCKOB, KOJIJIEKIIMU
HACEKOMBIX, WTJIOKOXKUX, KUBBIE SK3EMIUISIPhl KOMHATHBIX pacTeHUi, repdbapuu
pacTeHHl pa3HBIX OTHENOB, BJIAXHbIE Mpenaparbl >KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YEJIOBEKa,
o0opyaOBaHUE I IEMOHCTPAIUN MOYBEHHOTO U BO3AYIITHOTO MUTAHUS PACTCHUH,
pacHIeTieHns Kpaxmasia u OeIKOB Mol IeicTBUEeM (pEepMEHTOB, 00OPYAOBAHHE IS
JEMOHCTpAIMU OMBITOB M0 M3MEPEHUIO KM3HEHHOW EMKOCTU JIETKUX, MEXaHHU3Ma
IbIXaTeJbHbBIX IBUKEHUM, MOJIENIA TOJIOBHOTO MO3ra Pa3IUYHbIX KHUBOTHBIX.

JlabopaTopHasi padora «/3yueHre TKaHel pacTeHHI.

JladopaTopHasi padora «/3yueHne TKaHe! JKUBOTHBIXY.

JlabopaTopHasi padora «3yueHne opraHoB IBETKOBOT'O PACTCHUS».

Tema 10. PazmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOXKEHHUsI OpPraHW3MOB: Oecrosoe (BKIIOYas BET€TaTUBHOE) U
nmoioBoe. Buasl  Oecrmosoro  pa3MHOMKEHHWsS: TOYKOBaHWE,  CIOPYIISIHS,
dbparmeHTanus, KIOHUPOBAHUE.

ITonoBoe paszmHoxkeHue. IlonmoBbie KiIeTkW, wiM Trametsl. Meio3. Craauu
Mmeno3a. [loBenenne xpomocom B Meio3e. KpoccruHrosep. bronornyeckuil cMbICi
M€No3a M IOJOBOro Imporecca. Melo3 W ero MecTo B JKMU3HEHHOM IUKIIE
OpraHU3MOB.

[Ipen3apoapiiieBoe pa3BuThe. I 'aMeTOreHe3 y )KMBOTHBIX. [10J0BBIE JKEIE3HI.
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne W SMOPHOHAIBHOE pPa3BUTHE JKUBOTHBIX. CrocOoOBI
OIIOJOTBOPEHUS : HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NuanBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUHU OPraHU3MOB. Mopghozene3z — 00Ha U3 21A8HBIX NPOOIEM IMOPUOTOSUU.
Konyenyusi mopgoecenos u modeau mopgoeeneza. Craguum sMOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsrymku). JpobOnenne. Tumbsl  apoOieHUs.
Jlemepmunupoeannoe u Hedepmunuposanumoe Opobaenue. bnacmyna, munwi
onacmyn. OCoOCHHOCTH JPOOJICHHS MJICKOIMTAIONMINX. 3apOBIIICBhIC JIUCTKU
(ractpynsinusi). 3akiiaJika OpraHOB M TKaHEH U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHUE YacTeil pa3BUBAIOIIETOCS 3apojbllia (dMOpHOHANbHAS WHIYKIIWA).
3aknajgka T[JIaHAa CTPOCHHMSI JKUBOTHOIO KakK pe3ysbTaT HUEpapXHUECKUX
B3aMMOJICUCTBHI TEHOB. BnusHue Ha >MOpHOHANIBHOE pa3BUTHE Pa3TUYHBIX
(haKTOPOB OKpYKAIOIIEH CPEIbI.

Poct u pa3Butue xuBOTHBIX. llocTamOpuoHanbHbli Tiepuon. IIpsmoe wu
Hempsimoe pas3BuTue. PaszButne ¢ wmeTamopdo3oM y O€CIO3BOHOYHBIX U
MMO3BOHOYHBIX UBOTHBIX. bBHOJIOrMYeckoe 3HauYe€HHE MPSMOrO0 W HEIPSIMOIo



pa3BUTHUA, UX PACHPOCTPAHEHUE B Mpupoie. Tumbl pocta KUBOTHBIX. DakTopsl
pEryJsiliuM POCTa KUBOTHBIX U yenoBeka. Ctaiuu NocTIMOPUOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [lepuoasl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOrMYECKUE MPOIECCHI.

PasmHoxxenne u pasButue pacteHuit. ['ametodur u cnopodut. Meiio3 B
KU3HEHHOM 1mKie pactenmit. (OOpa3oBaHwe cmop B IIpolecce Mekosa.
I'amerorene3 y pacteHuil. OmNIoAOTBOPEHHE U  Pa3BUTHE PACTUTENIbHBIX
opranu3MoB. J[BOifHOE OIJIOIOTBOPEHUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue H
Pa3BUTUE CEMEHU.

MexaHu3Mbl pEeTyJISLMU OHTOI'€HE3a Y PACTECHUM U )KUBOTHBIX.

JlemoHcTpanuun

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

Tabmumel 1 cxeMbl: «BereraruBHOoe pa3MHOXKeHHE», «Tumbl OGecrosioro
pa3MHOXeHUs», «Pa3MHOXEHHE XJIaMHJIOMOHAIb», «Pa3MHOXKEHUE 3BIJIECHBI»,
«Pa3sMHOXeHHEe TUAPBIY, «Meho3y, «XpoMocoMbl», «I'ameroreHes», «CTpoeHue
ANIEKIETKH U crepmaTo3onsa», «OCHOBHBIE CTaJAuM OHTOreHe3ayn, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButme wmaiickoro xyka», «Pa3Burue capaHum»,
«Pa3BuTne nArymkn», «JIBOMHOE OIUIOAOTBOPEHHE Yy ULBETKOBBIX PACTEHHI»,
«CTpoeHue CeMsiH OJHOAOJIbHBIX U JABYIOJbHBIX pacTeHUN», «KM3HEHHBIN LUK
MOpPCKOW  KamycTb», <OKHW3HEHHBIM 1UKI MXxa», <«KU3HEHHBIM LUK
ManoOpOTHUKAY, «KU3HEHHBIN LUK COCHBI.

O6opynoBaHre: CBETOBOM MHUKPOCKON, MHUKPOMIpENapaThl SHIEKICTOK H
CIepMaTo30u10B, MoAeb « LUK pa3BUTHS JIATYIIKW.

JladopaTopHasi padora «/3yueHue CTpOEHHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKPOIIpEnapaTax.

IlpakTunueckas padora «BblsBlIeHHME NPU3HAKOB CXOJCTBA 3apOABIIICH
MMO3BOHOYHBIX JKUBOTHBIX).

JlabopaTtopHass padora «CTpoeHHe OpraHoB pPa3MHOXKEHHS BBICIINX
pacTeHUu».

Tema 11. I'eHeTuka — Hayka O HaCJeACTBEHHOCTH W HM3MEHYHBOCTH
OPraHu3MoB

Wctopus cTaHOBICHUS ¥ pa3BUTHS TEHETHKH Kak Hayku. Paboter T
Menpens, I'. ne ®@pusa, T. Moprana. Posb oT€4ecTBEHHBIX Y4YEHBIX B Pa3BUTUHU
renetuku. Padorer H. K. KonberioBa, H. 1. BaBunona, A. H. benosepckoro, I'. JI.
Kapnieuenko, 0. A. ®unmumuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHbIE TEHETUYECKHE MOHATUS U CUMBOJIbL. ['OMOJIOTHUHBIE XPOMOCOMBI,
aJjuieJIbHbIE TE€HbI, AJIbTEPHATHUBHBIE MPU3HAKU, JOMUHAHTHBIA U PELECCHUBHBIN
MPHU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YUCTASI JIMHUSI, THOPHUIBI, TEHOTHUII, (PEHOTHTI.



OCHOBHBIE ~ METOABl ~ TE€HETUKH: THUOPUAOJOTUYECKUN,  IUTOJIOTHUYECKHH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JlemoHcTpanuu

IToptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komnsnos, H. W.
BasuiioB, A. H. benoszepckuii, I'. J[. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodeen-PecoBckuii.

Tabnuier 1 cxembl: «MeToabl TeHETHKNY, «CXeMbl CKPEITUBAHUS.

JlabopaTtopuas paGora «/[po3odpmna Kak OOBEKT TE€HETUYECKHUX
HUCCJIICIOBAHUI.

Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH
eauHooOpasusi ruOpuaoB nepBoro nokojeHus. [Ipasuiio nomunuposanus. Bropoi
3aKOH MeHaenss — 3aKOH pacIleIUIeHusl NMpU3HaKoB. L{uTosormueckre OCHOBBI
MOHOTHOPHTHOTO CKpelnuBanus. [ umoresa 4ucToThl ramer.

AHanu3upyroniee ckpemuanue. [I[pomexyTouHbI XapakTep HacaeJOBaHMUS.
Pacuienienrie npru3HaKoB MPU HEMTOJIHOM JOMUHUPOBAHUU.

JluruOpuaHoe ckpemuBanue. TpeTuii 3akoH MeHaesns — 3aKOH HE3aBUCUMOTO
HACJIEIOBAaHUsSI  IPU3HAKOB. [{uTomornueckue  OCHOBBI  JAUTHUOPHUIHOTO
CKpEIBaHUSI.

CueruteHHoe HacnemoBaHue npusHakoB. PaGotel T. Moprana. CrernieHHoe
HACJIEJIOBAaHUE T'E€HOB, HAPYLICHUE CLEIUIEHUS MEXAy TIeHaMHh. XPOMOCOMHas
TEOPHS HACIECTBEHHOCTH.

I'enetuka nona. XpoMOCOMHBIA MEXaHU3M OIpEAEICHUs Moya. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TepPOramMeTHbId Moja. ['eHeTnueckas
CTPYKTYypa MOJOBbIX XpoMocoM. HacrnenoBanue npu3HaKkoB, CLIETUIEHHBIX C ITOJIOM.

['enotun kak uenocTHas cuctema. [imenoTponus — MHOKECTBEHHOE JICHCTBUE
reHa. MHOXECTBEHHbIM auienu3M. B3anmMoaenucTBue HEaJUIEIbHBIX T'€HOB.
Kommniementaprocts. Onuctas. [lorumepus.

['eHeTnyecknil KOHTPOJIb Pa3BUTHSA PACTECHHM, >XUBOTHBIX M YEJIOBEKA, a
Takke (PU3NOIIOTUYECKUX TMPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX ()YHKIIUMA.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpPOOHOMY». ['eHeTHdecKkue acmeKThl KOHTPOJS WU
M3MEHEHHS HACJIeICTBEHHON MH(OPMAIIUU B TTOKOJICHUAX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

IToptpetsr: I'. Menaens, T. Mopras.

Tabnuter u cxembl: «IlepBriif 1 BTOpoi 3akoHbl MeHnens», « Tpetuit 3akoH
Mengens», «AHaIM3uWpyroUlee CKpemuBaHue», «HemoiHoe nomMuHUpOBaHHEY,
«CreruieHHOe HaclieJoBaHWE TPU3HAKOB Yy Jpo3oduiibl», «['eHeTuka moiay,



«Kapuotun uenomeka», «Kapuotun apozodunby, «KapuoTtum mTHIBY,
«MHOECTBEHHBIN alean3m», «B3anMoaecTBre TSHOBY.

O6opynoBanue: MoOnAeNb MJis JEMOHCTpPAIMU 3aKOHOB €IWHOOOpa3us
TUOPUIIOB TIEPBOr0 TMOKOJEHUST M PACIICIUICHUS TPU3HAKOB, MOJEIb IS
JEMOHCTPAlMM 3aKOHAa HE3aBHCUMOIO HACJICAOBaHUS IPU3HAKOB, MOJAEIb s
JEMOHCTPAlMHA CHEIUICHHOTO HACJEJOBAHUS TPU3HAKOB, CBETOBOW MHUKPOCKOII,
MHUKpoIipernapar: «Jlpo3oduay.

IlpakTnueckass padora «M3yueHwe pe3ylbTaTOB MOHOTHOPUIHOTO
CKpEIIMBAHUS Y IPO30(DUITBI».

IpakTuueckas  padora  «l3ydeHwme  pe3ynbTaToB  AUTHOPUIHOTO
CKpEIIMBAHUS Y IPO30(DUITBI».

Tema 13. 3aKoHOMEPHOCTH H3MEHYHUBOCTH

B3anMopelictBue reHOoTHIA W cpeabl npu  GopMupoBaHUU (DeHOTHIIA.
N3meHnunBoCTh TIpu3HAKoB. KaduecTBEHHBIE U KOJWYECTBEHHbIC MPU3HAKHU. Bubl
W3MEHUMBOCTH ; HEHACJICACTBECHHAS M HACJIC/ICTBCHHA.

MoaudukanuonHas HW3MEHYMBOCTh. Ponb  cpeasl B (hOpMUPOBAHUM
MOAU(PUKAIIMOHHON M3MeHYnBOCTH. HopMma peakiuu mpusHaka. BapuarnmoHHbBIN
psin u BapuanunonHas kpuBas (B. Horanncen). CpoiicTBa MOau(HUKAIMOHHON
W3MEHUYMBOCTH.

I'eroTunmueckass M3MeHUYNBOCTh. CBOMCTBA F'€HOTUIINYECKOU M3MEHUYMBOCTH.
Buipl reHOTUITHYECKOW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallMOHHAS.

KomOuHaTuBHasT W3MEHYMBOCTH. MeH03 M TOJOBOM IIPOIECC — OCHOBa
KOMOWHATUBHON N3MEHUYNBOCTHU. P0OJIh KOMOMHATUBHON M3MEHYHNBOCTH B CO3TaHUU
TEHETHYECKOT0 pa3HO0Opa3us B mpejiesiax 0JTHOrO BUA.

MyTanoHHass M3MEHYMBOCTh. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYIUPOBAHHBIE MYyTaluu. SaepHbie u
nuroriazMatTudeckue myrtanud. ComaTHYeCKHe W MOJIOBble MyTanuu. [IpuuuHbI
BO3HMKHOBEHUS MyTanuii. MyTareHbl M HWX BIUSIHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOT'O TMpoliecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B
HacnenctBeHHo m3meHuuBoctH (H.W. BaBuiioB). BHesinepHass U3MEHUHMBOCTH U
HACJICACTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, pPOJb  INUSEHEMUYEeCKUX ¢Hakmopos 8
HACIe008aAHUU U USMEHYUBOCU (PEHOMUNUYECKUX NPUZHAKOB ) OP2AHUIMOS.

JlemoHcTpanuu

[Toptpetsr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabmumer w  cxembl:  «Buapl  w3MeHUMBOCTHY», «MoaudukaruoHHas
U3MCHYHUBOCTBY, «KombOuHaTuBHas U3MECHYHUBOCTHY, «Meiio3»,
«OmnomoTBopeHuey, «I'eHeTnueckre 3a00JIeBaHUs YeIoBeKay, « Buapl MyTanuiiy.



OO6opynoBaHue: XMBbIE W TepOapHbIE IK3EMIUIIPHl KOMHATHBIX PacTeHUH,
pucyHku (poTorpaduu) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYHBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEH
MOAU(PUKAIIMOHHON W3MEHYMBOCTU. [locTpoeHue BapHallMOHHOTO psAga U
BAPUALMOHHOW KPUBOM».

IpakTuueckas padora «Mytamuun y gapo3oduiasl  (Ha  TOTOBBIX
MHUKPOIIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoiHas HporpaMma HUCCIEIOBaHUS Te€HOMa
yenoBeka. MeTonbpl  M3y4eHUST TEHETMKM  4YEJIOBEKa: TI'e€HEeaJOornyecKui,
OJIM3HELIOBLIN, IIUTOT€HETHUECCKU M, MOMYJISITUOHHO-CTATUCTUYECKHH,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemeHHOE ONPEAECIICHUE TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, F'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
ITIIP-ananu3a. HacinencTBeHHbIe 3a00JIeBaHUS YelloBeKa. | eHHbIE 1 XpPOMOCOMHBIC
O0one3HM 4YenoBeKa. boOJIe3HM C HACIEICTBEHHOW MPEeapacIoioKEHHOCTHIO.
3HaueHUEe MEIUIMHCKOW T€HETUKHU B MPEIOTBPALICHUH U JE€YEHUU N€HETHUYECKUX
3a0oneBaHuil 4yeraoBeka. MeauKo-TeHeTHIeCKoe KOHCYIbTupoBaHue. CTBOJIOBBIE
KJIeTKU. [IoHSTHE «T€HEeTUYEeCKOTO Ipy3a». DTUUYECKUE aCHEKThl UCCIEIOBAHUN B
00J1aCTH pelaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KIIETOK.

['enetnueckre (akTOpbl TOBBINIEHHONW UYYBCTBUTEIBHOCTH YENOBEKA K
(bU3UYEeCKOMY M XUMHUUYECKOMY 3arps3HEHUIO OKpYKaromie cpeapl. I eneTnueckas
MPEAPACTIOIOKEHHOCTh YEIOBEKA K MATOJIOTHSAM.

JemoHcTpanuun

Tabmuner 1 cxembl: «KapuoTumn yenoBekay, «MeToabl U3YUEHUS TCHETHUKH
yesoBekay, «I'eHeTndyeckue 3a00J€BaHUS YETOBEKAY.

IIpakTnueckas padora «CocTaBieHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Cesntekuusi opraHusMoB

JlomecTukanusi W celeKus. 3apoKICHHE CEJNEKUUH M JIOMECTHKALIHH.
Yyenne H. W. BaBunmoBa o lleHTpax TpOUCXOXIEHUS U MHOT0O00pa3us
KYJIbTYPHBIX pacTeHUW. Poip ceneknuum B CO31aHUM COPTOB PACTEHUM M IOPOJ
#&uBOTHbIX. CopT, MOpoAa, MMTaMM. 3aKOH T'OMOJIOTMYECKUX PSIJOB B
HaciaeAcTBeHHOM wu3MeHuumBocty H. WM. BaBunoBa, ero 3HadeHue A
CEJICKITMOHHON PabOoTHI.

Metoasl ceneKMOHHOW padoThl. MCKycCTBEHHBIH OTOOpP: MAacCOBBIM H
VHJUBUIYaJIbHBIM. DTarnbl KOMOMHAIIMOHHON CCJICKIIUU. HUctwiTanne
npou3BoJuTENed Mo MnoToMcTBy. OTOOp MO TEHOTHIY C TOMOIIBIO OLEHKHU
(dbeHoTHMa MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio ananu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJCKIIMOHHOW  paboThl.
PannannoOHHBIN M XUMUYECKUA MYyTareHe3 Kak MCTOYHUK MYTalUi y KyJIbTYPHBIX



dbopm opranusmoB. lcmonp30BaHHE TEHOMHOTO PEIAKTUPOBAHUS WM METOOB
pekoMmOuHaHTHBIX JIHK 111 mosmydenus ncxoqHoro Marepuana Jijisi CeJeKIUu.

[lonyuenue MOJIUTIIIOU]IOB. BuyTtpusunosas ruopuaAN3aLvs.
brnu3kopoacTBEHHOE — CKpeliMBaHWe, WiIM  WMHOpuauHr.  HepoacTBeHHOe
CKpEelIMBaHUE, WU ayTOpuauHTr. ['eTepo3uc u ero mpuuuHbl. Mcmonmp3oBaHue
rerepo3uca B cenekiuu. Otnanénnas ruOpuamsanus. [Ipeogonenue Oecruiomaus
MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMU PACTCHHUI U )KUBOTHBIX. «3enéHasn
DesoNoOYUsLY.

CoxpaHeHue U M3y4YeHHE N'eHETHYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHHH U
UX JUKAX pOAWYEH NI CO3MaHHSl  HOBBIX COPTOB W THOPUIOB
CEJIbCKOXO3MCTBEHHBIX  KYIbTYp. HM3yuenue, coxpanweHue u ynpaejeHue
2EHEMUYECKUMU PeCyPCamul CelbCKOXO03AUCMBEHHbIX U NPOMBICIIOBBIX HCUBOMHBIX
8 Yesax VIyUueHUs Cyuecmeayrowux U co30aHus HO8bIX NOPooO, JUHUL U KPOCCO8, 8
MOM 4Hucie ¢ HPUMEHEHUEM COBPEMEHHbIX Memo008 HAVYHBIX UCCIe008AHUL,
nepeodossix uoell U nepCneKmuBHbIX MmexHoI02UL.

JlemoncTpanuu

IToptpersr: H. W. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
JIykbanenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuier u cxembl: «L{eHTpBI MPOUCXOKICHUS U MHOTO0Opa3usi KyJIbTYypPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSAOB B HACJIEACTBEHHOW H3MEHUHMBOCTHY,
«MeTtonbl cenekuumny, «Otnanéunas rudpuauzanus», «MyTtarenes».

JlabopaTopHasi padora «/3yyeHue coOpToB KyJIbTYPHBIX PACTEHUI U TOPOA
JOMAITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydyeHue METOA0B CEJICKIIMU PACTEHUIN».

IIpakTnueckas padora «lIpuBrUBKa pacTeHHIN».

Ikekypeusi «OCHOBHBIE METOABI U JOCTHUXKCHHS CEJIEKIIMW PAcTeHUM U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIHIO, MJIEMEHHYIO bepmy,
COPTOMCTIBITATEILHBIM YYaCTOK, B TEIIMYHOE XO35AWCTBO, B JA0OPATOPUIO
arpOyHUBEPCUTETA WII HAYYHOT'O LIEHTPA)».

Tema 16. buoTexHo10rust 1 CHHTETHYECKAsA OMOJIOTHUA

OOBEKThI, MCTHOIb3YyEeMbIE B OMOTEXHOJOTHH, — KJIETOYHbIE U TKAHEBBIC
KYJIbTYPHI, MUKpPOOPTaHU3MBI, 170'¢ XapaKTEepPUCTHUKA. TpanununonHas
OMOTEeXHOJOTHA:  XJIeOOMeUeHrne, TMONMyYeHHE KHUCIOMOJOYHBIX TPOAYKTOB,
BuHOAEnue. Mukpobuonorndeckuii cuHTe3. OOBEKTHI MHUKPOOHOJIOTUYECKHUX
texHonoruii. [IponsBoacTBO Oenka, aMUHOKHUCIIOT U BUTAMHHOB.

Co3nanue TEXHOJOIMil U MHCTPYMEHTOB LIE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHUS F'€HOMOB C LEJIbIO MOTYUYEHHS] OPTaHU3MOB U MX KOMIIOHEHTOB,
coJiep KalluX He BCTPEUAIOIINECS B MPUPOJIe OMOCUHTETUYECKHE My TH.



Knerounas unxkeHepus. Meroapl KyJabTypbl KIETOK U TKAHEW PACTEHUHN U
KUBOTHBIX. Kpuobanku. Comatudeckas THOpUAM3AIMA W  COMATHYECKUUN
smOpuoreHe3. lcmonp30BaHWE TaruIOWAOB B CEJNEKIUU pacTeHuid. [lonyuenue
MOHOKIIOHANILHBIX anmumein. Hcnonvsosanue MOHOKIOHAIbHBIX U NOAUKTOHATILHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOAOTBOPEHHE. PeKOHCTpyKIus
ANIEKIETOK U KIOHUPOBAHUE KUBOTHBIX. METOJl TpaHCIUIAaHTALUUU SJI€p KIIETOK.
Texnonozuu 0300p08IeHUs, KYJIbMUBUPOBAHUS U  MUKDOKIOHAILHO2O
DA3MHONCEHUSL CENIbCKOXO3AUCMBEHHBIX KYIbILYP.

XpoMOCOMHass W TeHHass WHXeHepusa. VCKycCTBEHHBIM CHHTE3 TI€Ha W
koHcTpyupoBanue pexkomouHaHTHbIX JIHK. Co30anue mpanceennvix opeanuzmos.
JIoCTvKeHUsT W TNEepCHEKTUBBl  XPOMOCOMHOM W TE€HHOM  HMH)XEHEPHUH.
DKOJIOTMYECKHUE U 3TUUECKHE MPOOJIEMbl TEHHOW WHKEHEPUH.

Menunuackue 6morexnonoruu. [loctrenomnas nmudposas meaumuHa. [TIIP-
JTMarHocTuka. MeTaOoJIOMHBIN aHaliu3, TEHOICHTPHYECKUM aHaIu3 IMpoTeoMa
YeJloBeKa Jig OLICHKH COCTOSIHUSL €ro 310poBbs. Mcmoiab30BaHHE CTBOJIOBBIX
KkineTok. TapretHas Tepamus paka. 3D-OmoumkeHepusi nisi  pa3paOOTKU
(GyHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3MaHHUS KOMIUIEKCHBIX
TKaHEeW COYETAaHUEM TEXHOJOTUU TPEXMEpHOro OuompwHTHHra U ckaddonaunara
JUISL pELICHUS 3a7a4 IEPCOHAIM3UPOBAHHON MEIULIUHBI.

Co3naHnre BEKTOPHBIX BAaKIMH C IO OOecriedeHrss KOMOWHHUPOBAHHOM
3amuTel OT BOo3Oyauteneid OPBU, ycTaHoBieHUWE MOJEKYISPHBIX MEXaHHU3MOB
¢dbyakunonupoBanus PHK-conepkamux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIC
3a00s1eBaHUS YEIIOBEKA W )KUBOTHBIX.

JlemoncTpanuu

Tabmuier 1 cxemsl: «/cronb30BaHWEe MUKPOOPTAHU3MOB B MPOMBIIIIICHHOM
pou3BOJCTBEY, «KileTouHas nHxxeHepus», «['eHHass HHXKEHEPUs».

JlabopaTtopHas padora «/3yueHne oObEeKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llonyyeHne MOITOYHOKHUCIBIX TPOTYKTOBY.

JKckypeusi «buOTEeXHONOrMs — BaKHEWIIass MPOU3BOJAUTENbHAS CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE IBOJIONMUOHHBIX NpeEICTABJIECHUN B
Oonosioruu

OpomonmonHass Teopus Y. JlapBuna. Ilpeanochliki BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U HayuyHas aearenbHocTh Y. JlapBuHa.

JIBr>Ky1e cuibl 3Boironuu BUa0B no Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
pPa3MHOXEHHUS OPraHU3MOB, HACIECJICTBEHHAas WM3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U MCKYCCTBEHHBII 0TOOD).



Odopmienne cuntetnueckor teopun dBomonuu (CTI). HelTpanbhas
teopus dBomtonmu. CoBpeMEHHas JBONIONMOHHAS  Owoiorusi. 3HAaYEHUE
HBOJIIOIIMOHHON TEOPUH B POPMUPOBAHUH E€CTECTBEHHO-HAYYHOU KapTHHBI MUPA.

JlemoHcTpanuu

Iloptpertsi: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
KioBwe, Y. Hapsun, C. C. YerBepukos, W. 1. llImansraysen, [x. Xonaein, . K.
benses.

Tabmuner uw cxembl: «Cuctema >xuBod mnpuponsl (mo K. Jlunnuero)y,
«Jlectnunia xuBBIX cymectB (o Jlamapky)», «Mexanusm (HopMupOBaHHS
MPUCTIOCOOJICHN Yy pacTeHnid W >KMBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmipyTa nyremectsus Y. lapsunay, «Haxonku Y. Jlapunay, «Dopmbr 60ps0ObI
3a cymiectBoBaHuey», «lloponbr romybeit», «MuorooOpasue KynbTypHBIX (Bopm
KarmycThl», «[1opopl JOMaHUX KUBOTHBIX», «Cxema 00pa3oBaHUs HOBBIX BUJIOB
(mo Y. J[apBuny)», «Cxema COOTHOLIECHHSI [BWXKYIIUX CHUJ 3BOJIIOLUNY,
«OCHOBHBIE TIOJIOKEHUSI CHHTETUYECKON TEOPHUH 3BOJTIOLIUNY.

Tema 2. MUKpPO3BOJIIOLNSA U €€ Pe3yJibTAThI

[Monynsiuusi Kak 37€MEHTapHas e€auHULA 3BOMIOLNH. COBpPEMEHHBIE METOIbI
OIICHKH TEHETUYECKOTO Pa3sHOOOpa3usi W CTPYKTyphl mnomyisnuid. M3Mmenenue
reHopoHa TOMYJSAIMU KaK DJIEMEHTAPHOE SBOJIONMOHHOE SBICHHE. 3aKOH
reHeTrueckoro paBHoBecus Jx. Xapnau, B. BaitnOepra.

OnemeHTapHble (AKTOPBI (IBMIKYIIUE CHUIIBI) DBONIONUU. MyTallMOHHBIH
nporiecc. KomOunatmBHas u3MeHUMBOCTh. Jlpelid TeHOB — chydaiiHble
HEHAIPABJICHHBIE M3MEHEHHMS 4YacTOoT aiened B momymsanusx. Oddexr
ocHoBatens. JOggexm oOymuiiounozo eopaviuka. CHUdMCEHUE 2eHemUYecKO20
pasnoobpasus: npuyunsl u cieocmsus. llposenenue s¢ppexma Opetigha eenos @
bonvwux u  manvlx  nonyasayusx.  Mwurparmuu.  V3omsmus  TOIMYJISIIIHN:
reorpadudeckas (IpoCTpaHCTBEHHAs), OnoJorndyeckas (penpoayKTUBHAS).

EctecTBenHnbiii oTOOp — HampaBusomuil  Qakrtop dBomOIUU. DOpPMEI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIUM, CTAOWIM3UPYIOMIUNA,  Pa3pbIBAIOIINI
(mm3pynTuBHbIi). [lomoBoit oTO0p. BO3HUKHOBEHHE W HBONIOIUS COIUATBLHOTO
MOBEJICHUSI )KUBOTHBIX.

[IprcnocOOMEeHHOCTh  OPraHMU3MOB  KaK  pe3yibTaT  MHUKPOIBOJIOIUH.
Bo3nukHoBeHHMEe — mpucnocoOieHuit y  opraHu3MoB.  Apomopho3bpl U
uanoananrtanuu. [lpumepsr npucnocobieHnid y Opranu3mMoB: Mop(hoIorudecKue,
busnonornyeckue,  OMoxumMudeckue,  mnoBeAeHUeckne.  OTHOCUTEITBHOCTH
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kputepum u cTpyKTypa. BumooOpa3zoBaHue Kak pe3ylbTaT
MUKpPOIBONIOIUHU. M3omsamust — kimoueBor (akTop BumooOpazoBanus. Ilytu u
CIIOCOOBI BUI000pa30BaHUS: aJIoNaTpUUIECKoe (reorpacduyeckoe),



CUMIATPUYECKOE (9KO0JIOTUYECKOE), «MTHOBEHHOE (monurIonAU3aIys,
rudpuan3zanus). JnuTeasHOCTh SBOMIOLMOHHBIX MTPOLIECCOB.

Mexaau3mMbl GOpMUPOBAHUS OMOTIOTHUECKOTO pa3HOOOpa3usl.

Ponp »BomronmoHHOW OuWonornM B pa3pabOTKE HAay4YHBIX METOJ0B
coxpaHeHus: 6rmopazHoo0pasusi. MUKPOIBOIIONUS U KOIBOIIONHUS MMAPA3UTOB M UX
x03sieB. MexaHu3Mbl (POPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM U CIIOCOOBI
O00pbOBI C HEH.

JlemoncTpanuu

[Toptpetsi: C. C. YUeTBepukos, 3. Maiip.

Tabmumel W cxembl: «MyTallMOHHasT HM3MEHYHMBOCTHY», «llomymsiimonHas
CTpYKTypa BHuIa», «CxeMa MposBiIeHHs 3akoHa Xapau—BaitaOepray, «/|Bmwkymme
CWJIBI DBOJIIOIIUNY, «DKOJIOTHYECKAsT M3OMSAIMS MOMYNAINNA CEeBAaHCKON (openny,
«[eorpadmyeckas W3OMSMUS  JTUCTBEHHUIIBI CUOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoity, «IlonyasiuuoHHbIE BOJHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY», «Cxema
JICUCTBUSI E€CTECTBEHHOTO O0TOOpa», «PopMbl OOpPHOBI 3a CYIIECTBOBAHUE,
«apycTpuanbHelil MenaHu3m», «KuBble nckonaemeiey», «IIokpoBuTenbCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromias OKpacka KUBOTHBIX),
«Dusnonoruueckne ananranuny», «llpucrnocoOmeHHOCTh OpPraHu3MoB U €&
OTHOCHUTENBHOCTBY, «Kputepuu Buna», «Bunbl-nBolinukn», «CTpykTypa BHIa B
npupoae», «CrmocoObl BugooOpazoBaHus», «l'eorpaduyeckoe BuA000pa3zoBaHUE
TpEX BUAOB JAHIBIIICH», «DKOJIOTHUYECKOE BHUA000pAa30BaHUE BHJIIOB CHHHID,
«[Tomumnonasl pacteHuit», «KamycTHo-penedHbiii THOPUI.

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUU HACEKOMBIX, Yydelia MTUIl |
3Bepeil C MpUMEpamMu pa3IWYHBIX MPUCTIOCOOJICHNH, Yydena MTHIl W 3Bepei
pa3HbIX BHJIOB, Trepdapum pacTeHuUd ONM3KUX BHUJIOB, 00pa30BaABIIMXCS
Pa3TUYHBIMU CITIOCOOAMH.

JlabopaTtopHasi padora «BbIBI€HME H3MEHUHMBOCTH Yy OCO0EH OIHOTO
BHUJI».

JlabopaTtopuas  pabora  «lIpucmocobrneHus  OpraHm3MOB W  HX
OTHOCHUTEIbHAS IIEJIECO00Pa3HOCTDY.

JlabopaTtopuass pabora «CpaBHEeHHE BHIOB IO MOPQOIOTHUECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3Boaouus U eé pe3yJibTaThl

Mertoasl  u3ydeHHs MakposBoiouuu. IlajeoHTonornueckue  MeTOABI
u3ydeHus: odBomonuu. llepexonnpie ¢GopMbl U (UIOTEHETHYECKUE — PSIIBI
OpraHU3MOB.

buoreorpaduueckne metonbl uzydeHus sBoitonuu. CpaBHeHue QIOpH U
(dayHpl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obnactu 3emnmn. Bunbl-
SHIEMUKHU U PEJUKTHI.



OMOPHOJIOTUYECKHE M CPABHUTEIBHO-MOP(POIOTUUECKUE METOJbI H3YyUCHHUS
3BONIOLMH. ['eHeTHyeckue MeXaHU3Mbl HBOJIOLMHM OHTOT€HE3a M MOSABJICHUS
SBOJIOLMOHHBIX  HOBLIECTB. ['OMOJIOTMYHBIE W  AQHAJOTHYHBIE  OPraHbl.
PynuMentapuble  opraHbl M aTaBU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKUE,
OMOXMMHUYECKHNEe W  MaTeMaTHYEeCKUE  METOJbl  M3YyUYEHHS  DBOJIOIUU.
['omonoruunpie TeHbl. COBpEeMEHHBIE METOABI MOCTPOCHUS (UIOTEHETUIECKUX
JI€PEBBEB.

XPpOMOCOMHBIE MYTAIIMU U 3BOJIOLHS TEHOMOB.

OO0mre 3aKOHOMEPHOCTH (MpaBUiia) dBOMIOUMH. [Ipunyun cmenvl GyHKyull.
HeobOpaTtumocTs 3Bomtonnu. ApanTuBHas paauanus. HepaBHOMEPHOCTH TEMITOB
ABOJIOLIHNH.

JemoHcTpanuun

IHoptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosiep, 3. ['ekkelb.

Tabmumpl 1 cxembl: «DUIOTCHETHYSCKUN P JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepe»,  «Cteromedansy,  «Punmodute»y,  «CemMeHHBIE
nanopoTHUkKn», «buoreorpaduyeckne 30HB 3emum», «Jlpeiid KOHTUHEHTOBY,
«PenukThy, «HadanmpHble cTaauu SMOPUOHAIBHOTO Pa3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «[’OMOJOTrMYHbIE ¥ aHAJOTHYHBIE OpraHb», «PyaIuMeHTh,
«ATaBU3MBI», «XpOMOCOMHBICE HAOOpHI YEJIOBEKAa M IIUMIIaH3e», «l IaBHBIC
HaIPaBJICHHS IBOJIONNNY, «O01I1e 3aKOHOMEPHOCTH IBOJTIOIIHI.

O6opynoBaHue: KOJUIGKIIUH, TepOapu, MYJSDKH HCKOMAEeMbIX OCTAaTKOB
OpPraHW3MOB, MYJISI’KU TOMOJIOTUUHBIX, AaHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3BuTHe )KU3HU HA 3emJie

HaydHbple THUMOTE3bl NPOUCXOXKICHUS >KU3HW Ha 3emie. AOuWoreses u
naHcnepmusi. JJoHayuHble TPEACTABICHUS O 3aPOKIACHUU KU3HU (KPEALlMOHU3M ).
['mnoTe3a NOCTOSSHHOTO CaMO3apOXKIEHUS KU3HU U €€ onpoBepkeHue onbitamu .
Penn, JI. Cnannanmanwu, JI. [Tactepa. [IpoucxosxaeHue sKU3HA B aCTPOOHOJIOTHSI.

OcHOBHbIE JTanbl HEOPraHU4ECKOU JBOJIIOLUH. IInanerapHas
(reosiormyeckasi) HSBOJIONMUSA. XHUMHUYECKas OdBOJIONUSA. AOHOTEHHBIM CHUHTE3
opraHnyeckux BemiecTB W3 Heoprannyeckux. OmeiTr C. Mumnepa u I'. FOpwu.
OO6pazoBanne mnonmuMepoB u3 MoHOMepoB. KoamepBarnas rumoresa A. U.
Omnapuna, TMoTe3a NepBUIHOro OymboHa JIxk. XomnaeitHa, reHeTHYecKasi TUIIoTe3a
I'. Mémnepa. Pubo3umsl (T. Yek) u runoresa «wmupa PHK» VY. TI'mnGepra.
dopmupoBaHre MEMOPAH U BOSHUKHOBEHUE MPOTOKIIETKH.

HUctopus 3emun u meroabl €€ wu3ydyeHusa. Mckomaemble OpraHU4ecKHe
ocratku. ['eoxponomoruss u e€ wmeronpl. OTHOCUTENbHAST ¥ a0OCONIOTHAS
reoXpoHoJIOTHs. ['e0XpoHOIOrHYecKas 1IKaia: 0HbI, 3Pbl, IEPUOBI, STIOXU.



HavaneHble sTambl opraHudeckod »sBoJitonUU. [losiBIieHME ©  3BOIOIUA
MEPBBIX KIETOK. DBOMIOIMS MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpemMeHHbIE MUKPOOHBIE OMOTIIEHKU KaK aHAJIOT MEePBHIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokapuOTHI U 3yKapUOTHI.

[IpoucxoxaeHre 3ykapuoT (CUMOHOTeHe3). DBOIIOIMOHHOE MPOUCXOKICHHIE
BUpPYCOB. lIpoucxokaeHne MHOTOKIETOYHBIX OpraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE STambl 3BOJIONUU BHICIIMX pacTeHuil. OCHOBHBIE apOMOP(O3bI
pacreHui. Bpixox pacrenuit Ha cymy. llosiBiieHuMe CHOpPOBBIX pacTEHUU W
3aBoeBaHue uMHU cymu. CeMeHHble pacTeHus. [IponcxoxaeHue BETKOBBIX
pacTeHUMN.

OcCHOBHBIE ATalbl SBOJIONMHU >KUBOTHOTO Mupa. OCHOBHBIE apoMOPGO3bI
KUBOTHBIX. Benjickas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHUE COBPEMEHHBIX
tunoB. IlepBbie XopaoBbie )KUBOTHBIE. JKH3Hb B BOJE. DBOJIIOIUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwmid. [IpoucxokneHne MICKOMUTAIONUX U
ntun. [lpuniun xmroueBoro apomopdosa. OcBoeHne O€CMO3BOHOYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3Butre xu3HM Ha 3emje MO 3paM U MEpUoJaM: apXel, MpOTepo30il,
najgeo3oM, Me3030M, KahHo3o0i. OOmas XxapakTepucThka KiIuMaTa U
reoJIornueckux mpoieccoB. llosiBneHne M pacuBEeT XapaKTEPHBIX OPraHHU3MOB.
VYrineobpa3oBaHue: ero yCIOBUS U BIUSHUE Ha Ta30BbIil COCTaB aTMOC(HEPHI.

MaccoBble BBIMUpPAaHHUSI — 3KOJOTMYECKHUE KPHU3UCH Ipouuioro. [IpuduuHel u
CJIEACTBUS MacCOBbIX BbIMUpaHU. COBPEMEHHBIM 3KOJOTMYECKUN KpHU3UC, €r0
ocobennoctu. [Ipobnema coxpanenus 6mopasHooOpas3us Ha 3emiie.

CoBpemMeHHasi cuCTeMa OpraHu4ecKoro mupa. [IpuHIuUNb KiaccupuKamm
oprann3mMoB. OCHOBHbIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

IToptpetsr: ®. Penu, JI. Cnamnanuanu, JI. Ilactep, . 1. Meunukos, A. .
OmnapuH, Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumpe! u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. ITactepa mo
M3YUYEHUIO CaMO3apoKIeHHs Ku3HW», «Cxema ombita C. Mumnepa, I'. Opuy»,
«JTambl  HEOPraHWYECKOW  H3BONIOLUNY»,  «['€oXpoHOJOrMYecKas  IIKaay,
«HauanpHbIie dTanbl OPraHUYECKOUW IBONIONUNY, «CxeMa 00pa30BaHHs dYKApUOT
nyTéM cuMmbuoreHesza», «Cucrema XKUBOH TpuUpoab», «CTpoeHuEe BHUPYCAY,
«Apomopdo3bl  pacteHuit», «PuHHOPUTHY, «OTHOKIETOYHBIE BOAOPOCIINY,
«MHOrokneTounsle Bogopocian», «Mxuy», «llamopoTHukm», «l'onocemMeHHbIE
pacteHus», «OpraHbl I[BETKOBBIX pacTeHU», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIX», «lIpocreiimmey, «KuedHomnomocTHIE,
«IInockue YepBUY, «YneHnucronoruey, «PBIOBIY, «3eMHOBOIHBIEY,



«IIpecmbikaromuecs», «lItumne», «Mnekonutaromue», «Pa3Burne Xu3HU B
apXxeuckou 3pey», «Pa3BurHe )KU3HU B MPOTEPO3OUCKOMN 3pe», «PazBuTne xu3HU B
MaJIe030MCKON 3pe», «Pa3BuThe )KU3HU B ME3030MCKOM 3pe», «Pa3BuTHe KU3HU B
KaitHO301CKOi1 3pe», «COBpEMEHHAas CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUN PAa3NUYHBIX OTAENOB, KOJUICKIHH
HAaCEKOMBIX, BJIa)KHbIE IpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJJIEKIIUU
UTJIOKOKHUX, CKEJEThl IO3BOHOYHBIX JKMBOTHBIX, YydYela NTULl U 3Bepew,
KOJUIEKIIUM OKaMEHEJIOCTEH, IMOJIE3HbIX HCKOMAEMbIX, MYJSIKU OpPraHUYEeCKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHas  snaGoparopHas  paGora «MojaenupoBaHue  OMBITOB
Munnepa—tOpu 1o n3ydennto aDMOr€eHHOI0 CUHTE3a OPTaHUYECKUX COEAUHEHUN B
MEPBUIHON aTMOChepey.

JlabopaTtopHass padora «/3yyeHue M omnHcaHUE HMCKOMAEMbIX OCTATKOB
IPEBHUX OPTaHU3MOB.

IpakTuueckas padora «l3ydeHne ocCOOEHHOCTEH CTPOEHHUS paCTEHHI
Pa3HBIX OT/EIIOBY.

IIpakTuuyeckas padora «/3yueHue ocoOEHHOCTEW CTPOSHUS MO3BOHOYHBIX
AKUBOTHBIX).

Tema S. IIpoucxoxkaeHune yeji0BeKa — AaHTPOIOIeHe3

Pa3zgensl 1 3a7a4n aHTPONOAOTUA. METOIbl aHTPOTOJIOTHH.

CraHoBJICHHE TPEACTaBICHUN O MPOUCXOXKICHUM YelIOBeKa. Penurunosnbie
BO33peHusi. COBpEMEHHbBIE HAYYHbIE TEOPUH.

Cx0ACTBO YeNnoBeKa C KUBOTHBIMU. CHCTEMATHUECKOE MOJIOKEHHE YEIOBEKA.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKUBOTHBIMU:  CPAaBHUTEIBHO-
MopdoJioTuyecKue, AMOPHOIOTHYECKHE, (bU3HOTOT0-0MOXUMHYECKHE,
noBejieHueckue. OTandusl 4enoBeKka OT )KUBOTHBIX. [IpsIMOXOXKIeHNE U KOMIUIEKC
CBSI3aHHBIX C HMM NPHU3HAKOB. Pa3BuTHE rOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JBrxyiue cuibl (PakTopbl) aHTPOIIOTEHE3a: OMOJIOTHYECKHUE, COIHANIbHBIC.
CooTHoIIeHNEe OMOJIOTUYECKUX U COIMATBHBIX (DAKTOPOB B aHTPOTIOTEHESE.

OcHOBHBIE CTaJWM aHTpOIOTeHe3a. PaHHHME dYenoBeKoOOpa3Hbie 00€3bSHBI
(TPOKOHCYJIIBI) ¥ paHHUE MMOHTHIBI — OOIIHE MPEIKH YeJT0BEKOOOPa3HBIX 00€3bsiH U
MoJIeid. ABCTPaJONUTEKH — JABYHOTHE MpPEIKH JtoAeh. YeloBeKk yMelbli, MepBbie
W3TOTOBJICHUS OpYyAui TpyAa. YenoBeK MPpAMOXOMSAIINN W MEPBbIA BBIXOJ JIOICH
3a  mpenensl  Adpuku. Yenoexk relgensOeprckuii — oOmUMH  MPEAOK
HEAHJEPTAJIBCKOTO YEJIOBEKa M YEJIOBEKa Pa3yMHOTO. UelloBEK HeaHAEPTalbCKUU
KaK BUJl JIIOJIEH XOJIOJHOTO KiauMaTa. YeaoBEeK pa3yMHbIM COBPEMEHHOTO THIIA,
JICHUCOBCKMW YETIOBEK, OCBOEGHHWE KOHTHMHEHTOB 3a Tpenenamu AdQpuku.
[TaseoreneTuka u naj€OreHOMMKA.



DBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBeHHBI OTOOp B MOMYIISIUSAX
yesoBeka. MyTanuMoHHBIN Tiporiecc U moaumopdusMm. [lomynsiuoHHBIE BOJHBI,
apeid renos, murpanus U «3Q(PEeKT ocHOBATENS» B MOMYJNSIUSIX COBPEMEHHOTO
YeJ0BeKa.

UYenoseueckue pacel. llonatue o pace. bonpmme pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HErpoujaHasi  (PKBaTopuajibHas),  MOHIOJOHIHAS
(a3uarcko-amepukaHckas). Bpemss M myTH pacceleHdsl 4YelloBeKa MO IUIAHETE.
EauncTtBOo  uyenoBeueckux pac. HayuHas  HECOCTOSITENBHOCTH — pacu3Ma.
[IprcnocoOMEeHHOCTh YeJOBeKa K pa3HbIM YCJIOBHUSIM OKPYXKAIOMIEH CpeIbl.
Bnusaue reorpaduueckoit cpeapl u apeiida reHoB Ha Mopdoioruro U
(hHU3HOIIOTHIO YeTIOBEKa.

MexauciurivHapasie  MeToAsl B (u3uueckoir  (OMOIOTHYECcKOit)
AHTPOIIOJIOTHH.  DBOJIIOUMOHHAS ~ QHTPOMOJOTHS WU Mall€OAHTPOMOJIOTHUS
YeJIOBEUECKUX NOMyJAlui. bruoconuanbHble UCCIENOBAaHUS IMPUPOJbI YEIIOBEKA.
HccnenoBanne KO3BOMOUUHA OMOJIOTHYECKOTO U COLMAIIBHOTO B YEIIOBEKE.

JlemoncTpanuu

IToptpetsr: Y. lapsun, JI. Jluku, 4. . Porunckui, M. M. I'epacumos.

Tabmumpl 1 cxembl: «MeTOoJIbl aHTPOIIOIOTUHY, «I 0JIOBHOM MO3T 4YeJIOBEKa,
«YenoBekooOpa3Hbie 00€3bsiHB», «CKeneT dYeloBeKa M CKeJeT IIUMITaH3ey,
«PynMMeHTBI U aTaBU3MbDY, «JIBUKYIIUE CUIIBI aHTPOIIOT€HE3a», « IBOJIIOLUMOHHOE
IpeBO  4YeloBeKay, «ABcTpanonuTek», «YemnoBek  ymenslil», «Yenosek
NpAMOXOIAIINIY, «JleHncoBckuil yenoBek» «Heanaepranbiup», «KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITambl IBOITIOLMHU YEIOBEKA», «Packl 4eIOBEKay.

O6opynoBaHue: MYISDKM — OKaMEHENOCTEeH, MPEeAMETOB MaTepuaIbHOU
KyJIbTYyphl ~TIPEAKOB dYeJIOBEKa, penpoaykiuu (dororpadun) KapTUH C
MUGDOTOTHIECKUMU U OMONEHCKUMH CIOKETaMH TPOMCXOXKICHHS UEIOBEKa,
¢dboTorpaduu HaxoIOK HCKOTMAEMBIX OCTATKOB YEJIOBEKa, CKEJIET YeIOBEKa, MOJIETh
yeperna 4YeJOBEKa W uepena IIMMIIaH3€, MOJENIb KHUCTH YeJIOBeKa M KHUCTHU
IMMITIaH3€, MOJIEIN TOpCca MPEIKOB YEIOBEKa.

JladopaTopHasi padora «l3yueHne o0COOEHHOCTEH CTPOCHHUS CKeleTa
YeJI0BEKa, CBSI3aHHBIX C MPSAMOXO0KICHUEM).

IIpakTnueckas padora «/3yueHue 3KOJOTMUYECKUX aJaNTaluil 4eT0BEeKay.

Tema 6. Jxonoruss — Hayka O B3aMMOOTHOUIECHHUSIX OPraHU3MOB U
HAAOPraHM3MEeHHBbIX CHCTEM € OKPY KaKoUIeH cpeaoi

3apoxk/ieHrne U pa3BuTHe dKojoruu B Tpyaax A. 'ymbonsara, K. @. Pynbe,
H. A. CeseproBa, 2. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaumu
sKoJ0ruu. CBSI3b SKOJIOTUH C APYTUMHU HayKaMHU.



Meronbr skonoruu. IlonmeBbie HabOmOMEHUS. DKCHEPUMEHTHI B DKOJIOTHH:
NpUpOJHbIE W JabopaTopHble. MoaenupoBaHue B SKOJOTMH. MOHUTOPUHT
OKpYXaIoIel CpeIbl: JJIOKAIBHBIN, PETUOHATBHBIN U TII00ATBHBIH.

3HaueHHe DKOJOTMYEeCKUX 3HAHUM IS 4YeJIOBEKa. DKOJIOTHYECKOE
MHPOBO33PEHUE KaK OCHOBA CBSA3CH 4YenoBeuecTBa ¢ npupoaoil. dopmupoBaHue
AKOJIOTUYECKOHN KYyIbTYpbl U 3KOJIOTHUECKON I'PaMOTHOCTH HACEIICHMUS.

JlemoHcTpanuu

[Toptpetsr: A. I'ym6onbar, K. @. Pynse, H. A. Ceseprios, D. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupl U cxeMsl: «Pa3gensl 3konorum», «MeToabl dKoJorum», «Cxema
MOHUTOPHUHTA OKPY>KaroIIeH Cpeabh».

JlaGopaTopHas padora «3yuyeHnne METO0B AKOJIOTUYECKUAX
HUCCJIICIOBAHUI.

Tema 7. Opranu3msl U cpeia O0UTAHUS

Okonoruyeckue (HakToOpbl U 3aKOHOMEPHOCTH X aevctus. Kimaccudukamms
HKOJIOTHYECKUX (HaKTOpPOB: aOUOTHYECKHE, OMOTHYECKUE, aHTpororeHHsie. Oomue
3aKOHOMEPHOCTH JACHCTBUS dKojornueckux ¢akropos. I[Ipasuno muaumyma (K.
Mmpenrens, 0. JIubux). TomepaHTHOCTh. DBPHOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak sKonorudeckuii ¢daxrtop. JleiicTBue
Pa3HBIX YYACTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. JKOJOTHUYECKHE TPYIIIbI
pacTeHHl M JKMBOTHBIX IO OTHOUIEHHMIO K cBeTy. CHUrHajbHas pojib CBETa.
DoTONEePUOaN3M.

Temneparypa kak skosormueckuii dakrtop. JleiicTBue TemmepaTypsl Ha
opraHu3Mbl. [loMKUIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHbBIE OPraHU3MBI.

BnaxHocth kak skomormdeckuit daktop. llpucmocobnenuss pacteHmii K
noji/iepKaHuio BogHOTO Oanmanca. Kmaccudukamnus pacTeHHH MO OTHOIICHHIO K
Bojie. [IpucnocoOaeHus )KUBOTHBIX K M3MEHEHHUIO BOJHOTO PEKUMA.

Cpensl oOuTaHUsI OPraHW3MOB: BOJIHAs, HA3eMHO-BO3/YIIHAs, TOYBEHHAs,
ryOMHHAasT  TOJAMOYBEHHAs, BHYTpHOpraHM3MeHHas.  DHU3UKO-XUMHYECKHE
ocoOeHHOCTH cpell oOuTaHusi oOpraHu3MoB. [IpucrmocoOneHuss OpraHu3MoOB K
KU3HU B Pa3HbBIX Cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
TOJAWYHbIC PUTMBL. [IpHCTTIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIOBUM KU3HMU.

XKuznennoie Qopmer opranusmoB. [loHstTne o ku3HEHHOUW (opme.
XKuznennoie GOpMBI pacTEHUII: IePEBbs, KyCTAPHUKH, KyCTAPHUYKHA, MHOTOJICTHIE



TpaBbl, OJHOJICTHHE TpaBbl. JKU3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOHMOHTHI,
reoOMOHTHI, a9pOOMOHTHI. OCOOCHHOCTH CTPOEHUS U 00pasa KU3HH.

buornueckue (haKkTOopHI. Bunnr OMOTHYECKUX B3aMMOJEHCTBUM:
KOHKYPEHIUS, XUIIMHNYECTBO, cuMOM03 U ero ¢gopmel. [lapazutusm, xoomeparwus,
MyTyalu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxiIeOHnuecTBO). Hetpoduueckue
B3auMojieiicTBus  (Tommueckue,  (Qopuyeckue, ¢abpuueckue).  3HaUCHUE
OMOTHYECKUX B3aUMOJECHCTBUI JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpele
obutanus. [IpyHIIUTT KOHKYPEHTHOTO UCKITIOYCHUS.

JlemoHcTpanuu

Tabmunet u cxeMbl: «Dxonmoruueckue QakTopb», «CBETOBOHM CIEKTpY,
«IKOJIOTUUECKUE TPYIIIbI )KUBOTHBIX MO OTHOLICHHUIO K CBETY», «TernIoKpoBHbIE
AKUBOTHBIE», «XOJOJIHOKPOBHBIE JKHUBOTHBIE», «DU3MONOTMYECKUE aJanTaluuu
KUBOTHBIX», «Cpenbl oOWTaHHUS OpPraHU3MOBY», «bBHOIOTHYECKUE PHUTMBDY,
«Kuznennsie  ¢opmbl  pactenHuii», <« KuzHeHHbIE  (QOPMBI  KUBOTHBIXY,
«IKocHCTEMA HIMPOKOJIUCTBEHHOTO Jiecay, «DKOCUCTEMa XBOMHOrO Jiecay, «llenu
MUTaHus», «XumHaudectBoy, «llapasutusm», «KoHkypeHmus», «CuMOHO03»,
«KoMmmeHcanuzm».

O6opynoBanue: repbapuud pacTEHUN W SKUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PA3JIMYHBIX OKOJOTHYECKUX (PAaKTOpOB, TepOapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTCHHM, CBETOITIOOMBHIC, TCHEIOOUBBIC U
TEHEBBIHOCIIUBbIE KOMHATHBIE PACTEHUSI, repOapuu U KOJUIEKIIUH TEIUIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesia MTHUI] U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMMXCA K TUrpoduTaMm, Kcepoduram, Me30puTamM, KOMHATHBIC
pacTeHUsl JaHHBIX TPYII, KOJUIEKIUU KMBOTHBIX, OOUTAIONIUX B Pa3HbIX Cpeaax,
repOapu ¥ KOJUIGKIIMM PACTEHWHW ¥ OJKMBOTHBIX, OOJQJalOMIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUW KU3HM, repbapuu u
KOJUICKIIUU PACTEHWH M >KMBOTHBIX Pa3IWYHBIX XKU3HEHHBIX (POpPM, KOJUICKITUU
KUBOTHBIX, YYACTBYIOIIUX B PA3JTUYHBIX OMOTUYECKUX B3aUMOICHCTBHUSX.

JlabopaTtopHass pabora «BbIsBICHHE TMPUCTIOCOONCHU OpPraHU3MOB K
BIIMSIHUIO CBETAY.

JlabopaTtopHass pabora «BbIsBICHHE TMPUCTIOCOONCHU OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI.

JlabopaTtopHass paGora «AHATOMHUYECKHE OCOOCHHOCTH PACTCHHH U3
Pa3HBIX MECT OOMTAHUS.

Tema 8. Ixos10rust BUA0B U NOMYJISAIIM M

DKOJIOTMYECKHE XapaKTEPUCTUKHU MO YJISIUY. [Homynsauus KakK
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelibl, (pu3ndeckux 6apbepoB H
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisiiuii. OCHOBHBIE TIOKa3aTeAW MOMNYJSIUU: YUCIEHHOCTb, IUIOTHOCTb,



BO3pAacTHAasi W TMOJOBasg CTPYKTypa, pPOXKIAAEMOCTb, MPUPOCT, TEMII POCTa,
CMEpPTHOCTb, MUTPALIUS.

DKoyiornyeckasi CTpykrypa nonyisiquu. OneHKa YUCIEHHOCTH MOMYJISLHUU.
JluHaMKKa MONyJSIMUU U €€ peryyanus. buoThuueckuil MOTEeHUMAN MOMYJISILUU.
MogenupoBaHue JUHAMUKU NonyJsiuuy. KpuBble pocTa YUCIEHHOCTH MOMYJISLUU.
KpuBbie BbDKHMBaHUS. Perynsius 4YWCIEHHOCTH MOMYJSALMNA: POJib (HaKTOPOB,
3aBUCAILIMX U HE 3aBUCSIINX OT IUIOTHOCTH. JKOJOTHUECKUE CTPATErUU BUIOB (- U
K-ctparerun).

[TonsiTue 00 »KoJOTHUECKOW HUIIE BHaa. MectooOutanue. MHOromepHas
Mozenb 3Kojiorndeckor Humu Jx.M. XatumHcona. Pa3mepbl 3KoOJIOrHMYECKOU
Huu. [loTeHManbHas U peaaTu30BaHHAS HUILIU.

Bun kak cucrema mnomynsuui. Apeansl BUIA0B. Buabl U HUX KU3HECHHBIC
CTpaTerny. JKOJIOTMUYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEAEHUS W MUIrpAlUi >KUBOTHBIX. bHolornueckue
MHBA3UU YYKEPOJHBIX BUIOB.

JlemoncTpanuu

IToptpert: Jx. 1. XatunHCOH.

Tabmuiet u  cxembl: «DKOJOTMYECKHE XapAKTEPUCTUKH  TOIMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa mnonyisiuum», «Bo3pacTHble  NUpaMHJIbI
nonyiusiun», «CKOpPOCTh  3aceleHusi IOBEPXHOCTU 3eMJU  Pa3iuyHbIMU
opranuzMaMm», «Mogenb skosiorndeckoit Humu k. M. Xatuunconay.

O6opynoBanue: repbapuu pacTeHUM, KOJUIEKIIUN KUBOTHBIX.

JlabopaTtopuas  pabora  «lIpucmocoOnenuss ceMsH  pacTeHUd K
pacCeNCeHUIO».

Tema 9. JKo0JI0rud COO0IECTB. JDKOJOrH4ecKHe CHCTEMBI.

CooOmectBa opranm3mMoB. buoneHo3 u ero crpykrypa. CBS3u MEXIy
opraHu3Mamu B OHOIIEHO3E.

OkocucteMa kKak OTKpbiTas cucteMa (A. JIx. Tencnu). @yHKUHOHAIbHbBIE
OJIOKH OpraHM3MOB B DJKOCHUCTEME: MPOAYIEHThI, KOHCYMEHTHI, PEIyICHTHI.
Tpodbuueckne ypoBHH. Tpoduueckue menu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI 1 Wbl B 3KOocucTEMax. KpyroBopoT BEIECTB M MOTOK SHEPTUU
B SKOCHCTEME.

OcHOBHbIE  MOKa3zaTedd  dKocucTembl. buomacca u  mpoaykuusi.
DKOJOTUYECKHUE MUPAMUIBI YUCeT, OMOMACCHI M DHEPTUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpotuixu. Dayxmyayuu.
HampaBneHHsle 3aKOHOMEpPHBIE CMEHBI cO00IecTB — cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W UX MPUYUHBL. AHTPOINOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. Kimmmakcuoe cooOriectBo. buopaznooOpasue u moiHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOWYUBOCTH COOOIIECTB.



[IpupogHbie KOCUCTEMBI. JKOcUcmembl 03Ep U pex. IKocucmemvl mMopeli u
OKeano8. Ixocucmemvl MyHOp, 1eCO8, Cmeneli, nyCmbiHb.

AHTpPONIOTEHHBIE 3KOCHCTEMBI. Arposkocucrema. ArponeHo3. Paznuuus
MEXIy aHTPOTIOT€HHBIMU U TPUPOTHBIMHU IKOCHUCTEMAMH.

VYpboskocuctembl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteM. [opomckas
¢bnopa u ¢ayna. CuHaHTpomm3alusi TOPOACKON ¢ayHbl. buonormyeckoe u
XO3SIICTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HOPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBHI OPTaHU3MOB B
skocuctemMax. Ponb kackadnozo 3¢hghekma u 6u0o08-30uguxamopos (kiouegvlx
8U008) 6 yHKyuUoHUposanuu sxkocucmem. [lepeHOC PHEPTUM W BEIIECTB MEXIY
CMEXXHBIMU 3KOCUCTEMAaMHU. Y CTOMYMBOCTh OPTraHU3MOB, NOMYJISIUN U 3KOCUCTEM
B YCIIOBUSAX €CTECTBEHHBIX U aHTPOTIOT€HHBIX BO3/ICHCTBUIA.

Mexanuzmuol 8030elicmaus 3GepA3HEHUl PA3HBIX munos Ha
CcyOOP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbl ~ JKOJI02UYECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCmBUsl.
MeTom010rusi MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOTEHHBIX YKOCUCTEM.

JlemoHcTpanuun
IToptpert: A. JIx. Tencnu.
Tabmuuet u  cxembl:  «CTpykTypa  OuoneHo3a»,  «IDKocHCcTeMa

IIMPOKOJIUCTBEHHOIO Jiecay, «DKOCUCTEMa XBOMHOro jeca», «DyHKIHOHAIbHbIE
IpYIIbl OPraHU3MOB B 3KOcHCTEME», «KpyroBOpOT BELIECTB B 3KOCUCTEMEY,
«llenmn nmutanus (macTOWIIHAS, JETPUTHAS)», «IKOJIOTHUECKAS MHUPAMHJIA YHCEID,
«IJKoJoruueckas nupamujia Ouomaccel», «IKOJIOTrHYecKas NUpamMuja SHEPTrum»,
«O06pazoBanue 6onoTay, «llepBuunas cykieccus», «BoccTaHOBIEHUE Jeca Mmocie
noxkapa», «JKocHucTemMa 03epa», «ArpoiueHo3», «KpyroBopoT BEmIECTB M MOTOK
AHEPTUU B arporeHo3ey, «[Ipumepsr ypooskocuctem».

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUU HACEKOMBIX, Yydelia MTUIl |
3Bepeid, repOapuu KyJIbTYpHBIX M TUKOPACTYIIUX PACTCHUH, aKBApUYyM KaK MOJIEIb
HKOCHUCTEMBL.

IIpakTnueckas padora «/3yueHue u onucanme ypo03KOCUCTEMBD.

JlabopaTopHass padora «M3yueHuwe pa3HOOOpa3usi MEJIKUX MOYBEHHBIX
YIEHUCTOHOTHUX B Pa3HBIX IKOCHCTEMAX).

IKCKYypcHsi «DKCKypCHsl B TUIIMYHBIN OMoreorieHo3 (B ayOpaBy, Oepe3HSK,
CJIbHUK, HA CYXOJIOJbHBIN WM TTOUMEHHBIN JIYT, 03€PO, OOJIOTO)».

IKCKypcusi «IKCKypcUs B arposkocucremy (Ha Moje WiId B TEIUIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riodanbHasi IKOCHCTEMA

buochepa — obOmemnanerapHas o0ojouka 3eMIH, TA€ CYIIECTBYET WIH
CyIIeCcTBOBaja Xu3Hb. PazBuTHe mpejcTaBieHuii o ounochepe B Tpyaax O. 3rocca.



Yyenne B. U. Bepranckoro o 6uochepe. O6mactu 6uochepst u e€ cocras. XKupoe
BeIeCTBO Onochepsl u ero GyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHusi 6uocheprl. OcobeHHoCcTH OHMOCheEephl Kak
ri100abHOM dKOCcHCTeMBI. J{MHaMudeckoe paBHOBecue B Onochepe. KpyroBopoTsl
BEILIECTB U OMOT€OXMMHUYECKUE LUKIBI (Yriaepoa, a3oTa). PUTMUYHOCTD SIBIEHUMN
B Ouocdepe.

3onanpHOCTH Ouochepsl. [lonstne o Omome. OCHOBHbIE OWOMBI CYIIH:
TYHApa, XBOWHBIE Jieca, CMEIIAHHbIE U ITMPOKOJIIMCTBEHHbIE JIeCa, CTENU, CABAHHHBI,
IIyCTBIHU, TPOIIMYECKHUE JIECA, BBICOKOTOPbs. KnuMar, pacTUTEIbHbINA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa u (yHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIHANA U
o6unochepHbIx QyHKITHIA.

JlemoncTpanuu

IToptpetsi: B. . Bepuanckuii, 9. 3rocc.

Tabmumer 1 cxembl: «['eocdepsr 3emnn», «KpyroBopot a3ora B mpupoje»,
«Kpyrosopot yrinepoga B mpupone», «KpyroBopor kuciaopoaa B OpHUPOIEY,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE Onombl cymmy, «Knumarnueckue
nosica 3emnny», «TyHapay, «Taira», «Cmemanusiii jgec», «LUpokoauCcTBEHHbIN
necy, «Ctenby, «CaBanHay, «IlycTbiHa», « Tponnyueckuit Jiec.

O6opynoBanue: repbapun pacTeHHU pa3HBIX OMOMOB, KOJUIEKITUHN >KUBOTHBIX.

Tema 11. YesroBek U OKpy:xaw1as cpeaa

DKOJIOTMYECKHE KPU3HChl M WX MNpUYUHBL. Bo3gelicTBue denoBeka Ha
ouocepy. 3arps3HeHue BO3AYIIHONW cpenasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MMOYBEHHBIX pecypcoB. I3MeHeHne Kiumara.

AHTpPONIOT€HHOE BO3/IEMCTBUE HA PACTUTEIbHBIN U KUBOTHBIN Mup. OxpaHa
pPacCTUTENBHOIO M JKUBOTHOrO Mupa. OCHOBHBIE MPUHLHUIIBI OXPaHbl MPUPOJBI.
Kpacabsie kHuru. Ocobo oxpansembie npupoansie Tepputopun (OOIIT).
Bboranndeckue canbl ¥ 300J10TMYECKUE TTAPKH.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOIO PA3BUTHS YEJIOBEYECTBA U MPUPOJBI.
PanmonanbHO€  MPUPOJOMONB30BAHME M COXPAHEHHE  OWMOJIOTHYECKOTO
pazHooOpasust 3emumn. OOmue 3aKOHOMEPHOCTH TJI00ATBHBIX HJKOJOTHYECKHUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA B €TO BEPOSATHBIE TOCIEACTBHS.

Pa3BuTtrie METOJOB MOHUTOPUHIA pa3BUTHA ONACHBIX TEXHOTE€HHBIX
nporieccoB. CucmemHvle UCCIe008aHUs nepexooa K pecypcocbepezaroujei u
KOHKYDeHmMOCnocoonou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcai.
Hayuonanouvie ungopmayuonuvie cucmemsi, obecneuusarowue O00CMyn K
uHgopmayuu nO  COCMOAHUIO OMOENbHLIX 68U008 U 3dKkocucmem. (OcCHOBbI



sKOpeadburumayuy dKocucmem U cnocobos 00pvbObl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxyusa mopckux u HazemMHuLX IKOCUCTEM.

JlemoHcTpanuu

Tabmuuet  w  cxeMbl:  «3arpsisHeHHE  aTMoc(epb»,  «3arps3HeHHe
runpocdepsl», «3arpszHeHne mouBb», «llapHukoBwii  3ddexT», «Ocobo
OXpaHsieMble PUPOJIHBIE TEPPUTOPUNY», «MoOAeNn yIpaBIIeMOTO MUPay.
O6opynoBanue: ¢otorpa@uu OXpaHSEMbIX pPACTEHWHW € >KMBOTHBIX KpacHoit
kHuru Poccuiickon @enepanuu, KpacHoW KHATH peruoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BNOJIOI'MA HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OoOy4JaImMUMHCS TPOrpPaMM CpPeIHEro o0mero oOpa3oBaHUs: JUYHOCTHEIE,
METaNnpeIMETHbIE U MPEIMETHBIE.

B cTpykType NTMUHOCTHBIX Pe3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKON
IPaKJIaHCKON UJIECHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPENENeHUI0, Haluyue Mmomusayuu K OOydeHUI0  OHOJIOTHH,
yeleHanpasienHoe pazsumue BHYTPEHHUX YOEXKICHUH JMYHOCTH Ha OCHOBE
KITIOUEBBIX IIEHHOCTEW W MCTOPHYECKUX TPATUIUN pPA3BUTHS OHUOJIOTHYECKOTO
3HAHUSI, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOINXCST PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTU 1IEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, NPHUCYIIUMH CHCTEME
Ouonornyeckoro  oOpa3oBaHWsl, Haluuue  NPABOCO3HAHUA  DKOJIOTUYECKOUN
KYJbTYPBI, CHOCOOHOCMU CMA8UNMb TSN U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE PE3yIbTAThl OCBOCHUSI IPOTPAMMBbI MO0 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YeOHOW ¥ BOCHMUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHHM C
TPAAULMOHHBIMUA POCCUMCKUMH COLUOKYJIbTYPHBIMU, HICTOPUUYECKUMU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE TMpaBUIaAMU U HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT MpOLECCaM CaMOIIO3HAHUSI, CAMOBOCIUTAaHUS U
CaMOpa3BUTHS, pa3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTH3MA U
YBAKEHHSI K 3aKOHY U MPABOINOPSAJKY, YEJTOBEKY TpyJa U CTaplieMy MOKOJICHUIO,
B3aMMHOTO YBa)KEHHUSA, OCEPEKHOTO OTHOIICHHS K KYyJbTYPHOMY HACIEIUI0 W
TpaAuIHsIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickon denepanuu, Tpupoae U
OKpYKaroLIen cpelie.

JImuHOCTHBIE pe3yJbTaThl OCBOCHUSA YyueOHoro mpenmera «buomorusy»
JIOJIKHBI OTPAKaTh TOTOBHOCTh M CIIOCOOHOCTh 00 yYarOIIMXCs PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHUX  YOEXKICHMH, COOTBETCTBYIOIIHNX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBAa, PACIIUPEHUE KU3ZHEHHOTO
OMbITa U OMbITAa AEATEIBHOCTH B MPOLIECCE peaiu3allii OCHOBHBIX HaIpaBICHUN
BOCIIUTATEIIbHOM JI€SITENIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskaIaHCKOro0 BOCIIMTAHUA:

c(hOpPMHUPOBAHHOCTH TPAXKAAHCKON MO3UIIMH 00YUYaOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTRA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOs3aHHOCTEH, yBa)KCHHE
3aKOHA U MPaBOIOPSIAKA;



FOTOBHOCTh K COBMECTHOW TBOpPYECKOW JE€SATEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHWN YYCOHBIX W MO3HABATEIBbHBIX 3aJ1a4, BBITTOJITHCHUH
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTh  OMpPENENATh COOCTBEHHYIO TIO3WUIIMIO 110 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KHU3HHU M OOBICHSATH €€;

YMEHHE YUYUTHIBATh B CBOUX JEHUCTBUSIX HEOOXOJAMMOCTh KOHCTPYKTUBHOIO
B3aUMOJICHCTBUS JIFOJEH C Pa3HBIMHU YOCXKJIESHUSIMH, KYJIbTYPHBIMUA IIEHHOCTAMHU U
COITMAIBbHBIM MOJI0KCHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B MPOIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TIO3HABATEIBHBIX M HCCICIOBATEIBLCKAX 33J1ad, YBaXKUTEIHLHOTO
OTHOIIICHHWS K MHEHHUIO OINMOHEHTOB MpPH OOCYXJICHUU CIIOPHBIX BOIIPOCOB
OMOJIOTMYECKOTO COJICPKAHUS,

TOTOBHOCTh K TYMaHUTApPHON U BOJIOHTEPCKOM IESATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hopMHUPOBAHHOCTH POCCHICKOU rpaXX JaHCKOU UJIEHTUYHOCTH,
MaTpuoTH3Ma, YBaXKEHHSI K CBOEMY HApOJy, YYBCTBAa OTBETCTBEHHOCTH IEPE]
Ponunoii, ropmoctu 3a CBOW Kpad, CBOKO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIIOE M HACTOSAIIEE MHOTOHAIIMOHAIBHOTO Hapoja Poccuu;

IIEHHOCTHOE OTHOIIIEHWE K MPUPOJHOMY HACJICAUIO U TaMSITHUKAM MPUPO/IBI,
JTOCTHKEeHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUAX, TPY/E;

CITIOCOOHOCTh OIICHWBATh BKJIAJ] POCCHUHCKHX YYEHBIX B CTaHOBJICHUC H
pasBuTHe OWOJIOTHH, TIOHMMAaHWUS 3HAYCHHS OHWOJIOTMHM B TIO3HAHUH 3aKOHOB
MIPUPO/IBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

uaeHas yOeXJAEHHOCTh, TOTOBHOCTh K CIIy»KEHHMIO W 3amure OTedecTna,
OTBETCTBEHHOCTH 32 €r0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUA:

OCO3HAHME JTYXOBHBIX [IEHHOCTEN POCCHMCKOI0 HApO/Ia;

c(hopMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUYCCKOTO ITOBEICHHS;

CITOCOOHOCTh OIICHWBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSCHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIaja B MIOCTPOCHUE YCTOMUYUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJUTEINISIM, CO3JAHUIO CEMbUA HA OCHOBE
OCO3HAHHOTO TMPUHATHUA LEHHOCTEM CEMEWHOM JKWU3HU B COOTBETCTBHUH C
TpaaulusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIFOUYas ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPY/a, OOIMIECTBEHHBIX OTHOIICHU;

MMOHUMAHWE 3MOLMOHAIBHOTO BO3JICUCTBUS )KUBOU MTPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISITh KAYECTBA TBOPUYECKOU JINUHOCTH;

5) ¢usuuyeckoro BocnuTaHus, popMHUpPOBaAHHMSA KYJBTYPbI 310POBbS U
IMOIMOHATBHOIO 0JIAT MOy Y M :

MOHMMaHUE W peaju3anus 370pOBOTO H Oe3omacHoro oOpasza KH3HU
(3mopoBo€  TMUTaHHWE, COONIOAEHHWE TUTMEHUYECKHX TpaBWJl M HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXa, pEryspHas QuznyeckKas
aKTUBHOCTB), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
coOCTBEHHOMY (PU3MUYECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MMOHUMAaHHE 1EHHOCTH MPaBUJI HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30macHOro MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIINX 37]0POBBIO M KU3HHU JIIOJICH;

OCO3HAHHE TOCJECJACTBUI M HEMPHITHS BPEAHBIX MPUBBIUEK (YHOTPEOICHHUS
aJIKOT0JIs1, HAPKOTHUKOB, KYpEHUS );

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTHUBHOHN JESITCIBHOCTH TEXHOJIOTMUECKOM M COIHMAJIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMHPOBATH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHSITH TAKYIO JAESATEIbHOCTD;

WHTEPEC K Pa3lMyHBIM cepaM MpoPecCHOHANBHON ACSTEIHHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIM BBHIOOp Oyaymielr mnpodeccun UMW PEaTU30BBIBATH
COOCTBEHHBIE KNU3HECHHBIC TUTAHBL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) IKOJIOrM4€CKOr0 BOCTIMTAHMS ¢

HKOJIOTHYECKH IIEJIeCO00pa3HOe OTHOIICHWE K TPUPOJIE KaK HCTOYHHKY
KU3HU Ha 3emJle, OCHOBE €€ CyIlIeCTBOBAHUS;

MOBBIIIEHUE YPOBHS JKOJOTHYECKON KYyJIbTYpbl: MPUOOPETEHUE OMbITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA IS
OKpYKarULIEN Cpebl;

OCO3HAaHHE TJI00aJBPHOTO XapaKTepa JKOJOTHYECKHX MpoOJjeM M MyTed ux
pelLIeHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPHOOpPETaeMble MPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHHUS TMPU PEIICHUH TMpoOJIeM, CBS3aHHBIX C PAIMOHAIbHBIM
MPUPOJIONOIb30BaHMEM  (COOMNIO/IEHHE  MpaBW  TOBEICHHS B  MPUPOJE,
HaIlpaBJICHHBIX Ha COXPAaHEHUWE pABHOBECHUS B HKOCHUCTEMAxX, OXpaHy BHUJIOB,
AKOCUCTEM, brochepsr);

AKTUBHOE  HENPUATHE JEWCTBUM, NPUHOCAIIMX BpEH  OKpYXKaroLEen
MPUPOAHON Cpelie, YMEHHE MPOTHO3UPOBATH HEOJIATONMPUSTHBIE IKOJIOTHUYECCKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX IEUCTBUM U MPEIOTBPALIATh UX;



HAJIM4YUe Pa3BUTOTO DKOJOTHUYECKOTO MBIIIUICHHS, SKOJIOTHYECKON KYJIbTYPHI,
OTIbITa TeSITETHbHOCTH HKOJIOTUYECKOMN HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABAaTEJIbHOM, KOMMYHMKATUBHOM M COLIMAJIBHOU
MIPAKTUKE, TOTOBHOCTH K YYaCTUIO B TPAKTUYECKON JESITEIHHOCTH SKOJIOTUYECKON
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTI'O NMO3HAHUA:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOU MPAKTHKH, OCHOBAHHOTO Ha JHUAJIOTE
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET'0 MECTAa B MOJIUKYJIHTYPHOM MHPE;

COBEPIIIEHCTBOBAHUE SI3BIKOBOM M YHUTATEIBCKOM KYJIBTYphl KaK CpeJlCTBa
B3aMMOJICHCTBHS MEXKIY JIFOABMU U TIO3HAHUS MUPA;

MOHWMaHWe crenu@uKkd OWOJIOTUU KaK HayKd, OCO3HaHUs e€ poiu B
(GbOpMHpPOBAaHUU PAlMOHAIBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEIOCTHOTO
MpeacTaBieHus 00 OKpYXKaloleM MHUpPE KaK O €IWHCTBE MPUPOJIbI, YEeJIOBEKa U
oOIecTBa, B TMO3HAHWM NPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHHH Tpodsiem
COXPaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JUIsl COBPEMEHHOM IMBHWIM3AINU:
oOecrieueHusi HOBOTO YPOBHS DPa3BUTHS MEIUIIMHBI, CO3JaHUE TMEPCIEKTUBHBIX
OMOTEXHOJOTUM, CHOCOOHBIX  pemaTh pPEeCcypcHble  MPOOJIEMBI  Pa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTeH BBIXOJIa U3 TII00ATBHBIX IKOJIOTHUYECKUX MPOOIeM U
oOecrieueHusi  mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIlMOHAIBHOMY
WCIIOJIb30BAaHUIO TPUPOJHBIX PECYpcoB M (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHUH OWUOJOTUYECKUX 3HAHUN B IEIAX
MOBBIIIEHUSI OOIIEH KyIbTYphl, €CTECTBEHHO-HAYyYHOW T'PaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAILHON TpaMOTHOCTU OOydarommxcs, GopMupyeMoit
MIPY U3YYECHUU OMOJIOTHH;

MOHNUMAaHUE CYIIHOCTH METOJIOB TMO3HAHUS, MCIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIOJIb30BaTh IOJydaeMble 3HAHUS Ui aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIETO MHUpPA U MPOUCXOASIINX B HEM W3MECHEHHH,
yMEeHHE JefaTh OOOCHOBAHHBIC 3aKIIOUECHHS Ha OCHOBE HAy4dHBIX (AKTOB U
MMEIOIIUXCS JAHHBIX C IeJIbI0 TIOTyYEHUSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS JUIS
pemIeHus Mpo0JieM B pealbHbIX KU3HEHHBIX CUTYaIUsAX;

OCO3HAHHME IIEHHOCTH HAYYHOM JESTETHbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO M MCCIIEIOBATENBCKYIO JEATEIbHOCTh MHANBHUIYATIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HEMpPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHWUW MO OHMOJOTHHU B
COOTBETCTBHH C KU3HECHHBIMU MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC Pe3yIbTaThl OCBOSHUS y4eOHOTro mpeaMera «buoiorusy»
BKJTIOYAIOT: 3HAYUMBbIE IS (POPMHUPOBAHHS MHUPOBO33PCHHS OOYJAIOMIUXCS
MEXIMCIMTUIMHAPHBIC (MEXKIPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPAKAIOUINC
IIEJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHenu(pUKy METOJ0B ITO3HAHUA,
HCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIus, SBJICHHUE, MPOIECe,
cUCTeMa, Hay4dHbIH (pakT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCCIIeIOBAaHUE,  HAOMIOJICHWE,  WU3MEpPEHHEe,  OKCIIEpUMEHT U JIpYrue);
YHUBEpCaJIbHbIC y4eOHBIC JeHCTBHsS (ITO3HABaTEIbHBIC, KOMMYHHUKATHBHBIC,

pEryJsiTUBHBIE), o0ecreunBaroIne bopmupoBaHue G yHKIIMOHATBHO M
IPaMOTHOCTH ¥  COIMAJIBHOW KOMIETEHIIMH O00ydYarouuxcsi; CIOCOOHOCTH
oOyJarommuxcs UCIIOJIH30BATh OCBOCHHBIE MEXIUCITUTUIMHAPHEIE,

MHUPOBO33PEHUYECKNE 3HAHWSI W  YHUBEpCaJbHbIe ydeOHbIE JICUCTBHUS B
MO3HABATEIILHOW M COIIMAIbHOM MPAKTHUKE.

B pesynbrare wu3yueHus OHOIIOTMM Ha YypPOBHE CPEJAHETO OOIIETO
oOpa3zoBanus y oOydvatomerocs OyayT cGhOpPMHpPOBAaHBI TO3HABATEIbHBIC
YHUBEpCAIbHBIC YUeOHbIE ACHCTBUSI, KOMMYHUKATUBHBIC YHUBEPCATbHbBIC yueOHbIC
JICUCTBUS, PETYISITUBHBIC YHHUBEpPCAJIbHbIE Yy4eOHBIC JIEUCTBHS, COBMECTHAs
NEeSTETHHOCTb.

MeranpenMeTHbIE PE3yJNbTaThl OCBOCHHSI TPOTPAMMBI CpPEAHETO OOIIero
o0pa3oBaHus TOJDKHBI OTPaKaTh:

OBnajgenue YHHBePCATbHBIMHU yueOHbIMU MO3HABATEIbLHBIMHU
JefCTBUSIMMU:

1) 6a30Bble JJOruvYecKme JqeicTBUS:

CaMOCTOATENTLHO  (pOopMynmHpOBaTH W aKTyallM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOCHWU 3HAHUM TPHUEMBI JOTHYECKOTO MBIITUICHHUS
(amanu3a, cuHTE3a, CpaBHEHHUS, KiIaccupukauu, 0000IIeH M), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHATUN (BBIIENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIUBATH
CBSI3M C IPYTUMU TTOHSATUSIMU);

OTpeeNsITh 1EeIN JeATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH UX
JTOCTHXKEHUS, COOTHOCUTH PE3yJIbTATHI ACSITEIIbHOCTH C TIOCTABICHHBIMU TEISIMU;

HCITOIb30BaTh OMOJIOTUYSCKHUE TIOHATHUS JIJI1 00BsICHEHHs ()aKTOB M SIBIICHUM
YKWBOU IPUPOJBI;

CTPOUTH JIOTUYECKHE PACCYXKICHUS (MHIYKTUBHBIC, JEAYKTHUBHBIC, TIO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYMS B PacCMAaTPHUBAEMBIX
SABIICHUAX, (DOPMYIMPOBATH BHIBOBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MOJICTbHBIE cpeactBa Uil TPEACTABICHHS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a



TaKKe  MPOTUBOPEUYMII  pa3HOro  poja,  BBISIBIEHHBIX B Pa3IMYHbIX
WH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIEMBI C y4€TOM aHaln3a MMEIOIIUXCS
MaTepUalibHbIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESITENHHOCTh, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBATh W  BBINOJNHATH pabOTy B  YCIOBHSX  pEaJbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMO/ICHCTBUS;

Pa3BUBATH KPEATUBHOE MBIILICHUE MPU PELICHUH )KU3HEHHBIX IPOOJIEM.

2) 0a3oBble HCcCIeA0BaTeIbCKUE T1eHCTBUSI:

BJIA/ICTh HABBIKAMH YU€OHO-UCCIEA0BATEILCKON U MTPOCKTHOM JIESITEIbHOCTH,
HaBBIKAMHM  paspelieHus mpodiieM, CIOCOOHOCTHIO W TOTOBHOCTBHIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB PEUICHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

WCIIOIb30BaTh pAa3IMYHbIE BHJIBI JIESITEJIBHOCTU MO TOJYYEHUIO HOBOIO
3HAaHMSI, €T0 WHTEPHpPETalnH, MPeoOpa3OBaHUI0 W TMPUMEHEHHIO B Y4YEOHBIX
CUTYaIlUsX, B TOM YHCJIE TIPHU CO3/IaHUN YIEOHBIX U COIUATBHBIX IPOCKTOB;

dbopMHpOBaTh HAYYHBIN TUI MBINIJICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMH;

CTaBUTh H (GOPMYIUPOBATh COOCTBEHHBIE 3a7adyd B 00Opa30BaTEILHOM
NEATEIbHOCTU U KU3HEHHBIX CUTYaIUsX;

BBISIBIIAITh PUYMHHO-CJIEACTBEHHbIE CBSI3U W aKTyaJlIM3UpOBATH 3ajlady,
BBIJIBUTaTh TUIOTE3Y €€ pEIICHHs, HaXOJWUTh apryMEHThI [JIsl JOKa3aTelibCTBa
CBOMX YTBEPKJICHUI, 3a]1aBaTh NapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJM3UPOBATH IMIOJYYCHHbIE B XOJE€ pELICHHUS 3aJayd Pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATh UBMEHEHHUE B HOBBIX
YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYyallUsM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYHIECTBIIAThH LIEJICHANPABICHHBIN MOUCK IEPEHOCa CPEACTB U CHOCOOOB
JEUCTBUS B TPO(PECCHOHATIBHYIO CPEY;

yMETh MEPEHOCHTh 3HAHUS B IO3HABATEIBHYIO M NPAKTUUYECKYIO 00JacTH
KU3BHEIESATEIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEAMETHBIX 00JaCTel;

BBIJIBUTaTh HOBBIE HJIEH, MpPEAJiaraTb OPUTMHAIbHBIE MOAXOAbl M PEILICHUS,
CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUSI.

3) pabdora ¢ ungopmanueii:

OpPUEHTUPOBATHCS B PA3TMYHBIX UCTOUHHUKAX MH(POpMAINH (TEKCTEe Yy4eOHOTO
nocoOusi, HAYYHO-TIOMYJISAPHON JUTEpaType, OHOJOTHUYECKUX CIIOBaApSX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B MHTepHeTe), aHamM3upoBaTh



WHGOPMAINIO PA3IMYHBIX BUIOB U (HOPM TMPEACTABICHUS, KPUTUIECKU OIICHUBATH
e€ JOCTOBEPHOCTh U HEMTPOTUBOPEUYHBOCTb;

dbopMyTMpoBaTh 3aMpOChl U MPUMEHSITh PA3TMUHBIE METOABI MPHU TOUCKE H
otOope Omonornyeckor MHGOPMAINK, HEOOXOAUMOU JUIsl BBHITIOTHEHHS YUeOHBIX
3azay;

NpUOOPETaTh OMBIT HMCHOJIB30BaHMS HHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIb30BAHUS PA3TMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSATENILHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMY  MPEACTABICHHUS
Oounonornyeckoit nHGopMaruu (CXeMbl, rpaduKH, TUarpaMMbl, TAOIHIIBI, PUCYHKH
H IPyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeAcTBa Tpu padoTe C
Ononornyeckoil wuH(pOpMaNUel: TPUMEHATh XUMHUYECKHe, (Qu3ndyeckue W
MaTeMaTU4YeCcKue 3HaKW U CUMBOJBI, (HOpMyIbl, aO0peBUaTypy, HOMEHKIATYPY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CHMBOJMYECKHE  CpEJCTBA
HATJISATHOCTH;

BNIaJIeTh ~ HABBIKAMH  pACclO3HaBaHWA W 3alIUTBl  HWH(OpMAIUH,
nH(OPMAITMOHHOW 6€30TTaCHOCTH JIMYHOCTH.

OByajeHue yHUBEPCAIbHBIMH KOMMYHHUKATHBHBIMU 1€CTBUSIMM:

1) o6menme:

OCYIIECTBIISITh KOMMYHUKAIIUH BO BceX c(hepax KU3HU, aKTUBHO Y4aCTBOBATh
B JMAJIOT€ WU JUCKYCCUU TIO CYIIECTBY OOCYX)maemMoil TeMbl (YMEHHE 3a7aBaTh
BONPOCHI, BBICKA3bIBATH CYXKJEHUS OTHOCHUTEIBHO BBHITIOJHEHUS Tpe/jiaraeMon
3a/layd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMHA JPYTUX YYACTHUKOB
Jaiora Win JUCKYCCUH );

pacmo3HaBaTh HeBepOalbHBIE CpeACTBa OOIIECHHS, TOHUMATh 3HAYCHUE
COIMANIbHBIX 3HAKOB, TMPENOCHIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIui,
YMETh CMSATYATh KOH(JIMKTHI U BECTH MEPETOBOPHI;

BIIQJICTh PA3NMYHBIMU CTIOCOOAMH OOIIEHUS W B3aUMOJEHCTBUSA, TTOHUMATH
HAMEPEHUS IPYTUX JIOJIeH, MPOSBISATh YBAXKUTEIBHOE OTHOIICHUE K COOECEeTHUKY
U B KOppeKTHO popme hopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HU3JIAraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHAas 1eATeJIbHOCTh:

MOHUMATh M MCIIOIH30BaTh MPEUMYINECTBA KOMAHIHON W WHAMBUIYaTbHOMN
paboThI IpU peleHNH OMOTOTUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (HOPM B3aUMOJICHCTBUS NP PEIIeHUH Y4eOHOM 3a1a4u;

BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JCHCTBHH C yd€TOM O0OImMX
WHTEPECOB U BO3MOXKHOCTEHN Ka)KJ0T0 YieHA KOJICKTHBA;



MPUHUMATh  [EJIM  COBMECTHOM  JESTENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA II0 €€ JIOCTHXKEHHUIO: COCTABIATH IUIAH JIEWCTBUM,
pacupenensiTh poiu ¢ Y4ETOM MHEHHUN YYaCTHHUKOB, OOCYXIAaTh pPE3yIbTaThl
COBMECTHOU pabOTHI;

OLICHUBATh Kaue€CTBO CBOETrO BKJAJa M KaXJOT0 yYaCTHUKA KOMaHJbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Mpeaiaratb HOBbIE IPOEKTHI, OLEHHMBAaTh HUJEHU C TMO3ULIUU HOBU3HBI,
OpUTMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATETMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYaIUSX, TPOSABIATH TBOPYECTBO M BOOOPAKEHNE, OBITh MHUIIMATUBHBIM.

OBiaeHne yHMBEPCAJIbHBIMH PEryJSSTHBHBIMHU ACCTBUSIMM:

1) camoopranusaums:

WCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHHUS [ BBIABICHUS TPOOJIEM W HUX
pEIICHHS B )KU3HEHHBIX U YUEOHBIX CUTYAITUSX;

BHIOMpAaTh HAa OCHOBE OHWOJIOTWYECKHX 3HAHWUW II€JIEBHIE M CMBICIOBBIC
YCTAHOBKM B CBOMX JECHCTBHSIX M MOCTYINKAax IO OTHOUIEHHUIO K JKUBOU MpHUpOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAOIINX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh MO3HABATENIbHYIO NI€SITENbHOCTD, BBISIBISATH
po0IeMBbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHON
NEATEIbHOCTU U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATETILHO  COCTABJISITh IUTAH PEIICHHS TpoOseMbl ¢ y4€ToMm
MMEIOIIIUXCST PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIMOYTCHHIA;

JaBaTh OLICHKY HOBBIM CUTYallUsM;

pacHIMpATh paMKH Y4eOHOTO MpeaAMETa Ha OCHOBE JIMUHBIX MPEIOYTECHUI;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a pEeLICHNUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO HIUPOKOW DJPYAUIUU B
pa3HbIX 005IacTAX 3HAHWW, TOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIN WU
KYJIbTYPHBIY YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyalUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISAM;

BIQJICTh HABBIKAMHM  TIO3HABAaTEIbHON  pedJeKcHMd KaK  OCO3HAHMS
COBEpPIIAEMbIX JI€MCTBUA M MBICIUTENbHBIX MPOLECCOB, HMX pe3yJbTaTOB U
OCHOBaHUM, MCTIOIB30BaTh MPUEMBI PEQIICKCUU IS OIEHKH CUTYyaluH, BhIOOpa
BEPHOT'0 PELICHHS;

YMETh OILIEHUBATh PUCKUM W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO HUX
CHUKEHUIO;



MPUHUMATh MOTHBBI M apryMEHThl APYIrUX NpH aHalIu3€ pe3yIbTaToB
NEeATENbHOCTH;

3) npuHsATHE ce0 U APYTUX:

MPUHUMATH ce0s1, TOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHThl JAPYIrUX NpH aHalIu3€ pe3yIbTaToB
NEeATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYIUX HA OMIUOKHU;

pa3BHUBaTh CIOCOOHOCTH MOHUMATH MHUP C MO3UIIMU JPYTOTO YeJIOBEKa.

HPEAMETHBIE PE3YJIbTATHI

[IpenmeTHBIE pE3yNbTaThl OCBOCHMS COJEPKAaHHUS Y4YEOHOro mpeameTa
«buonorus» ©Ha yrayOJAEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIEUYCHHE
npoduneHOoro  oOydeHust  oOywarommxcss  Ouwonmormu. OHM  BKIJIIOYAIOT:
cneruuyeckue s OMOIOTHH HAyYHbIC 3HAHUS, YMEHUS U CTIOCOOBI JEHCTBUH 110
OCBOCHHUIO, MHTEPIPETAIMHA U MPEOOPA30BAHUIO 3HAHWM, BUJBI JAEATEIBHOCTH TIO
MOJIYYCHHUIO HOBBIX 3HAHWUU U MX MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX, a TAaKXKE B
peanbHbIX KU3HEHHBIX cuTyauusx. lIpenmeTHsie pe3ynbTaThl MPEACTABICHBI I10
rojlamMm U3y4eHusl.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUSA y4yeOHOro mpenmera «buomorus» B 10
KJlacce NOMKHbI OTPAXkKaTh:

c(OPMHPOBAHHOCTh 3HAHUA O MECT€ W POJH OHOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHON KApTHUHBI MUpPA, B
MO3HAHUM  3aKOHOB NPUPOJbl W  PEIIEHMH MpoOdJieM  paluruoOHAIbLHOTO
MPUPOIOTIONIB30BaHUSA, O BKJIaJIE POCCHICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMoJI0T NN,

BJIAJICHUEC CHUCTEMOM OWOJOTHYECKWUX 3HAHWUH, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAraronue OHOJIOTHYECKUE TEPMHUHBI W TOHSATUS (KU3Hb, KIIETKa,
OopraHu3M, MeTaboIM3M, TOMEOCTa3, CaAMOPETYISIUS, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, W3MEHYMUBOCTb, POCT U PA3BUTHE), OMOJIOTMYECKHE TEOPUU
(xnerounas teopus T. llIBanna, M. lllneiinena, P. BupxoBa, xpomocomHasi Teopust
HacnenctBeHHoctd T. Moprana), yuenus (H. WM. BaBuimoBa — o 1meHTpax
MHOTOOOpa3usi U TPOUCXOXKACHUS  KyJIbTYPHBIX  pacTeHUM),  3aKOHBI
(emnHOOOpa3Msi MOTOMKOB TEPBOTO TOKOJICHUS, PACHICTUICHUS, YUCTOTHI TaMeT,
He3aBUCHUMOro HacieaoBaHusi ['. MeHnensa, TOMOJOTMYECKUX pPAIOB B
HaCJICICTBCHHOM U3MEHUYHBOCTH H. n. Basuiiosa), MIPUHIH B
(KOMIIJIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAMH HAy4YHOrO TO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHWE, W3MEpEHHe,
HaOJI0/IeHHE, SKCIIEPUMEHT);



YMEHHUE BBIICNATH CYIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
DYKapHOT, OJHOKJETOYHBIX W MHOTOKJIETOYHBIX OpPTraHW3MOB, B TOM YHCIE
OakTepwii, rpruOOB, pacTEeHUI, >)KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPTaHOB U CHUCTEM
OpraHOB pACTEHWMW, IKUBOTHBIX, YEJIOBEKa, IMPOIIECCOB IKUZHENEATCIbHOCTH,
MPOTEKAIONINX B OPTaHU3Max PAcCTeHHH, )KUBOTHBIX M YEJIOBEKa, OMOJIOTHUYECKUX
MPOIIECCOB: 0OMeHa BEIIeCTB (METab0IM3M), PEBPAIEHUSI YHEPTUU, OPOKEHUS,
aBTOTPO(GHOTO U reTepoTPOPHOTO TUTOB MUTAHHUA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MEH03a, raMeToreHe3a, dMOpUOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  MHAWBUAYATBHOTO  pPa3BUTHA  OpraHum3ma  (OHTOTEHE3a),
B3aMMO/ICHCTBHS TE€HOB, T€TEPO3UCa, NCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXIy OpPraHOWJIAMU KJIETKA M HUX
GYHKIUAMH, CTPOCHHEM KJIETOK pa3HBIX TKaHEWM M MX (YHKIUSIMH, MEXIY
opraHaMu ¥ CHUCTEMaMH OpPraHOB y pAcCTEHUH, >XKMBOTHBIX M YEIOBEKa M HX
GYHKIUAME, MEXIYy CHUCTEMaMHU OpPraHOB M WX (PYHKIUAMH, MEXIY JTarmamu
oOMEHa BEIIECTB, dTallaMH KJIETOYHOTO IMKJIA U KU3HEHHBIX ITUKIIOB OPTaHHU3MOB,
sTanamMu 3MOPUOHANIBHOTO PA3BUTHS, TEHOTUNIOM U (PEHOTUTIOM, (EHOTHIIOM U
(dakTopamu cpesibl OOUTaHUS;

YMEHHUE BBISIBIISITh OTIMYUTEIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIIE
pacTeHMil, )KUBOTHBIX U YEJIOBEKA;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE aPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTUIO ¥ CHMBOJIMKY JJIs J0OKa3aTeIhCTBA POJCTBA OPTaHMU3MOB PAa3HBIX
CUCTEMATHYECKUX TPYIIIT;

yYMEHHUE peliaTh OMOJIOTHYECKUE 3aa91, BBISBIATH IPUUYUHHO-CIIC/ICTBEHHbBIE
CBSI3M MEXKTY UCCIIETYEMBIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSIMH, JIeJaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TIOJIYYEHHBIX PE3yJIbTATOB;

YMEHHUE BBITONHATH JTA0OpAaTOpHBIE W TpaKkTUYecKue padoThl, COOIIOATH
npaBwiIa mpu pabote ¢ yueOHBIM U JaOOPaTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIJBUTaTh THUIIOTE3bl, MPOBEPATh WX OKCHEPUMEHTAIBHBIMU
cpenctBamu, GOPMYNIHpYS 1ETb HCCIEIOBAaHUS, AaHATU3UPOBATH TMOJTyYEHHBIC
PE3YNBbTATHI U IeNIaTh BHIBOJIBL;

YMEHHE Yy4acTBOBaTh B Y4E€OHO-HCCIIEOBATEIBCKON paboTe Mo OMOJIOTHH,
HKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TOJYYCHHBIE  Pe3yJbTaThl HAa  yYEHUYECKHUX

KOH(EpeHITHsX;
YMEHHE OIIEHWBATh STUYECKHE AaCIMEKThl COBPEMEHHBIX HCCIICIOBAaHUN B
obmactu  OWONOTMM W MEIUIUHBI  (KJIOHUPOBaHWE,  HMCKYCCTBEHHOE

OIUIOJOTBOPEHUE, HANPABICHHOE W3MEHEHHE T'€HOMa M CO3JaHuE TPAHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oymymied mpodeccunoHaAIbHON
JESATENHHOCTH B 00JacTH OMONOTUH, MEIUIMHBI, OMOTEXHOJIOTHH, BETCPUHAPUH,
CEJIbCKOTO XO3MCTBA, MUIIEBON MPOMBINIIEHHOCTH, YTIyOIsATh MO3HABATEIbHBIH
WHTEpPEC, HAIPaBJICHHBIM HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIIEH Tpodeccnu n
MPOJOJDKEHNE OMOJIOTHYECKOTO 00pa3oBaHMs B OpraHM3aIUsAX  CPEIHETO
po(ecCHOHaTBFHOTO U BHICIIETO 00Pa30BaHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUSA ydeOHOro mpenmera «buomorusi» B 11
KJlacce NOMKHbI OTPAXkKaTh:

c(OPMHPOBAHHOCTh 3HAHUA O MECT€ W POJH OHOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTUHBl MHUpa, B TMO3HAHMM 3aKOHOB MPUPOJBl M PEIICHHH SKOJOTHYECKUX
npoOJieM 4YeJOBEYeCTBAa, a TAaKXKE€ B PEIICHUH BOMPOCOB PAMOHAIBHOTO
MIPUPOIOTIONB30BaHUA, U B (DOPMHUPOBAHUM IIECHHOCTHOTO OTHOIIEHUS K MPHUPOJIE,
OOIIECTBY, YEIIOBEKY, O BKJIAJE€ POCCUMCKUX U 3apYOCKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OHMOJIOTHH;

YMEHHUE BIIAJIETh CHUCTEMOW OHOJOTHUYECKUX 3HAHUN, KOTOpas BKIIOYAET
OTIpeJICICHNs] W TOHWMAaHHWE CYIIHOCTH OCHOBOIIOJATAIONMIUX OHOJOTHYECKHUX
TEPMUHOB M TOHATUM (BHUI, IKOCHUCTEMa, Owmocdepa), OMOIOTHYECKUE TEOPUHU
(aBosronimoHHas teopus Y. JlapBuHa, CUHTETHUYECKAs TEOPHUS BOJIIOIMUHN), YUCHUS
(A. H. CeBepuoBa — 0 myTsX U HampaBieHusx 3Boitouuu, B.W. BepHaackoro — o
o6uocdepe), 3akonsl (reHeTrueckoro paBHoBecus [x. Xapmu u B. BaitnOepra,
3apoppiieBoro cxoactea K. M. boapa), npaBuna (munumyma [O. JluOuxa,
AKOJOTUYECKON NHUpaMuIbl 3HEprum), rumnoresbl (runoreza «mupa PHK» V.
['unGepTa);

YMEHHE  BIAJETh  OCHOBHBIMU  METOJAaMU  HAy4HOro  IO3HaHWUS,
UCIIOJIb3YEMBIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSAX )KUBBIX OOBEKTOB U SKOCHCTEM
(orcanue, U3MepeHUe, HAOIIOJEHHUE, SKCIEPUMEHT), CIOcoOaMu BBHISBIICHUS U
OLICHKH aHTPOIOT€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIJCIATh CYIIECTBEHHbIE TPHU3HAKH: BHIOB, OHOTEOIEHO30B,
PKOCUCTEM U Omocdepsl, CTAOMIM3UPYIOMIETO, ABUXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT O otOopa, aJJIONAaTPUYECKOTO u CUMITATPHUYECKOTO
BUI000pAa30BaHUs, BIUSHUS JBIKYITUX CHJI SBOIIONWN Ha T€HO(DOH] TOMYJISINH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K cpejie 0OWTaHMs, YepeoBaHUS HAMPaBICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHE YyCTaHAaBIMBAaTh B3aWMOCBS3M MEXIY MPOLECCAMHU HBOJIIOLINH,
JIBKYIIUMU CHJIAMH AaHTPOIOre€He3a, KOMIIOHEHTaMH PAa3JIUYHBIX 3KOCUCTEM U
MPUCTIOCOOJICHUSIMH K HUM OPTaHU3MOB;

YMEHHUE  BBIABIATH  OTJIMUYMUTENIbHBIE  MPU3HAKK  JKHBBIX  CHUCTEM,
MIPUCIIOCOOJICHHOCTh BHJIOB K Cpejlie OOWTaHWs, aOMOTHYECKUX W OHOTHYECKHX



KOMIIOHEHTOB ~ JKOCHUCTEM, B3aWMOCBSI3€M OpraHM3MOB B  COOOIIECTBaX,
AHTPONIOTE€HHBIX U3MEHEHUN B DKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE aPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTUIO ¥ CHMBOJIMKY JJIs J0OKa3aTeIhCTBA POJCTBA OPTaHMU3MOB PAa3HBIX
CUCTEMATHUYECKUX TPYIII, B3aUMOCBSA3U OPTaHU3MOB U Cpeibl OOUTaHUS, €AMHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXPAaHEHHMS MHOTO00pasusi BHIOB U
HKOCUCTEM KaK yCIIOBUS COCYIIECTBOBAHUS MPUPOJIBI M UETIOBEUECTBA;

yYMEHHE peniaTh OMOJIOTHYECKUE 3aa91, BBISBIATH TPUUYUHHO-CIIC/ICTBEHHbBIE
CBSI3M MEXKTY UCCIIETYEMBIMU OMOJOTUIECKUMH MPOIIECCAaMU U SIBIICHUSMH, JIeJaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TOJIYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBIMONHATh JTA0OpAaTOpHBIE M TpaKkTUYecKue padoThl, COOIIOATH
npaBwiIa mpu pabote ¢ yueOHBIM U JaOOPATOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIJBUTaTh THUIOTE3bl, MPOBEPATh WX OKCHEPUMEHTAIBHBIMU
cpenctBamu, GOPMYNIHpYS IETb HCCIEIOBaHUS, AaHATU3UPOBATH MOJTyYEHHBIC
PE3YNBTATHI U IeNIaTh BHIBOJIBL;

YMEHHE Yy4acTBOBaTh B Y4e€OHO-HCCIIEOBATEIBCKON padoTe Mo OMOJIOTHH,
HKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e NIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJWYHO  TPEACTaBIATH  TOJYYCHHBIE  Pe3yJbTaThl HAa  yYEHUYECKHUX
KOH(EpeHITHsX;

YMEHHUE OIEHMWBATH THUMOTE3bI M TEOPUH O MTPOUCXOKICHUH JKU3HU, YETOBEKa
M YETOBEYECKUX pac, O MPUYHMHAX, TOCIEICTBUAX M CIOCO0axX MpeaoTBpaIeHUs
rII00aabHBIX H3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBHIOOp Oymymied mpodeccunoHaIbHON
JESATETHHOCTH B 00JACTH OMOJIOTHH, SKOJIOTHH, IPUPOIOTIOIH30BAHUS, MEIUIIHHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHM, CEIHCKOTO XO35SHCTBA, MHUIIEBOM
MIPOMBIIINICHHOCTH, YTAyONsATh TO3HABATENbHBI WHTEPEC, HAMpaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mMpodeccun U MOPOAOHKEHHE
OMOJOTUYECKOTO 00pa3oBaHUsl B OPraHU3AIUSAX CPEIHETO MPOQPECCHOHATBHOTO U
BBICIIETO 00Opa30BaHUS.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITIACC

KonnuyectBo 4yacos DJIEKTPOHHBIE
Ne (uudgposbie)
. HaumenoBaHue pa3jaejioB ¥ TeM POrpaMMBbI Beero Kontpoabnbie | IlpakTuyeckue 06Pa30BATEbHbIE
padoThI padoThI pecypesI

1 buosorus xak Hayka 1 https://lesson.edu.ru/06/10
2 JKuBbl€ CCTEMBI U UX U3yYEHHE https://lesson.edu.ru/06/10
3 buonorus knetku 2 0.5 https://lesson.edu.ru/06/10
4 XuMHUECKass OpraHu3anus KIETKU 10 https://lesson.edu.ru/06/10
5 CtpoeHue U QyHKIMH KIETKH 2 https://lesson.edu.ru/06/10
6 OOMeH BellecTB U NpeBpallleHHe SHEPTUU B KIIETKE 9 https://lesson.edu.ru/06/10
7 HacaexcTaennas uupopMauis u peannsaiuts et b 9 0.5 https://lesson.edu.ru/06/10

KIIETKE

JKu3HeHHBIN UK KIETKH 6 1 1 https://lesson.edu.ru/06/10
9 Crpoenue U GyHKIIMH OPraHU3MOB 17 L.5 https://lesson.edu.ru/06/10
10 Pa3sMHOxeHUE U pa3BUTHE OPraHU3MOB 8 1 1.5 https://lesson.edu.ru/06/10
11 Fetieritka = Hayka 0 HACTEACTBEHHOCTH 1 2 0.5 https://lesson.edu.ru/06/10

WU3MEHUYNBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 https://lesson.edu.ru/06/10
13 3aKOHOMEPHOCTU U3MEHYMBOCTU 6 1 https://lesson.edu.ru/06/10
14 I'eneTnka yenoseka 3 1 0.5 https://lesson.edu.ru/06/10
15 Cenekuusi opraHu3MOB 4 1 https://lesson.edu.ru/06/10
16 buoTexHonorus u cMHTeTHYECKasi OMOJIOTHs 4 https://lesson.edu.ru/06/10
17 PesepBHOoE Bpems 1 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KIIACC

KonnuyectBo yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3aesioB U TeM nupoBbIe
Ne i/ P KonrTpouabnbie | IlpakTnueckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchl

3

1 ApOAICHHC vaa3BHTHe IBOJIOUHOMHRIX 4 https://lesson.edu.ru/06/11
IpeJCTaBICHUN B OMOJIOTUI
MukposBonronus U €€ pe3yJIbTaThbl 14 2 https://lesson.edu.ru/06/11
MakposBomronus U €€ pe3yJIbTaThl 6 https://lesson.edu.ru/06/11
IT

4 POMCXOMUICHUS H PASBHIHG XOLHH Ha 15 1.5 https://lesson.edu.ru/06/11
3emie

5 IIpoucxoxxaeHue 4eoBeKa — aHTPOIIOICHES 10 1 https://lesson.edu.ru/06/11
DKOoJI0rusl — HayKa O B3aUMOOTHOILIEHUAX

6 OpPraHU3MOB U HAJIOPTaHU3MEHHBIX CUCTEM 3 0.5 https://lesson.edu.ru/06/11
C OKpY2Karolleu cpenou
Opranusmsl 1 cpesja 0OuTaHus 9 1.5 https://lesson.edu.ru/06/11

8 DKOJIOTHS BUIOB U MOITYJISIIIUI 9 0.5 https://lesson.edu.ru/06/11
OKoJI0THs COO0IECTB. DKOJIOIHYECKUE

9 B 12 0.5 https://lesson.edu.ru/06/11
CUCTEMBI

10 buocdepa — rnobanbHas skocuctema https:/lesson.edu.ru/06/11

11 UYenosek u OKpyxkarolas cpeaa https://lesson.edu.ru/06/11

12 PesepBHOE Bpems 7 https://lesson.edu.ru/06/11

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 7.5




IHOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIIACC
KonnuyectBo 4yacos DJICKTPOHHBIE
Ne uudposbie
Tema ypoka KonrTpoabnbie | IIpakTnueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl

buonorus kak KOMIUIEKCHas HAyKa U Kak

1 YK 1 https://lesson.edu.ru/06/10
4acTh COBPEMEHHOTO 00IIeCTBa

2 JKuBbl€ CCTEMBI M HX CBOWCTBA 1 https://lesson.edu.ru/06/10

3 YpoBHEBast OpraHu3aLus KUBbIX CUCTEM 1 https://lesson.edu.ru/06/10
HcTopust OTKPBITHS U U3YYEHUS KIIETKU.

4 P P i 1 https://lesson.edu.ru/06/10
Knerounas teopus
Metoasl MOJEKYJIAPHON U KIIETOYHOU
6uosoruu. [Ipaktuueckas padota «M3yyenue

5 METOJIOB KJIETOUHOM OHOI0TUn | 0.5
(xpomatorpadusi, anekrpodopes, '
middepennnanbHoe HEHTPU(YrUpOBaHHE,
I1LIP)»

6 XUMHUYECKUN COCTAB KIIETKU 1 https://lesson.edu.ru/06/10
MuHepanbHble BELIECTBA KIETKH, X

7 P B 1 https://lesson.edu.ru/06/10
Ouosiornyeckas poJb
Opranuyeckue BellecTBa KIeTKU — OeJKH.

8 JlaGopaTopnas pabora «OOHapyxeHue 1 0.5
0€JIKOB C HOMOIIBIO KaYECTBEHHBIX PEAKIIUI»
CpolicTBa, Knaccupukanus u KLUU

9 Puican Pynx 1 https://lesson.edu.ru/06/10
0enKoB

10 Oprannueckue BelecTBa KIETKH — 1 https://lesson.edu.ru/06/10




YIJIEBOAbL

11 Oprannueckue BelecTBa KIETKH — JIMIHIbI https://lesson.edu.ru/06/10
Hyxneunossie kucnotsl. IHK u PHK.

12 JlaGopaTopHnas pabora «VccnenoBanue 0.5
HYKJIEMHOBBIX KHCJIOT, BBIIEJICHHBIX U3
KJIIETOK Pa3JINYHbIX OPraHU3MOB

13 Crpoenne u pyniunn ATO. Jlpyrue https://lesson.edu.ru/06/10
Hykneosuarpudocdars (HTD)

14 CexsenupoBanue JIHK. Mertonbl reHOMUKH, hitps:/lesson.edu.rw/06/10
TPAaHCKPUIITOMUKHU, IPOTEOMUKH

15 Metoabl CTPYKTYpHOU OHOJIOTHI https://lesson.edu.ru/06/10

16 Tunel knerok. [IpokapuoTnyeckas KieTka https://lesson.edu.ru/06/10
CrpoeHne 3ykapuOTUYECKOM KIIETKH.

17 [Ipaktuyeckas padota «3ydueHue cBONUCTB 0.5
KJICTOYHON MEeMOpaHbI»

18 IToBEpXHOCTHBIN ammapar KIETKH https://lesson.edu.ru/06/10
OnnomMeMOpaHHbIE OPTaHOUIbI KIETKH.

19 [Tpaktuyeckas padora «V3yueHue 1BUKEHUS 0.5
LMTOIIA3MbI B PACTUTENIBHBIX KIETKAX»
ITonyaBTOHOMHBIE OpPraHOU/bI KIETKU:

20 MUTOXOHAPHH, Iu1acTU bl JIabopatopHas 0.5
paboTa «/ccnenoBanue mia3Mou3a u
JETUIa3MOJIN3a B PACTUTENBHBIX KIETKAX»

21 HememOpaHHbIe OpraHou/ bl KJIETKH https://lesson.edu.ru/06/10

22 Crpoenue u GyHKIMH s7Ipa https://lesson.edu.ru/06/10
CpaBHUTENBHAS XapaKTEPUCTUKA KJIETOK

23 sykapuoT. JlabopatopHas padota «3yuenue 0.5

CTPOCHHA KJICTOK PAa3JIMYHBIX OPIraHU3MOB»




ACCI/IMI/IJISII_II/IH 1N JUCCUMMIIALMA — JIBC
CTOPOHBI MeTaboau3Ma. Turbel oOMeHa

24 BeniectB. JJaboparopHast pabota «M3yuenue 1 https://lesson.edu.ru/06/10
KaTaJIMTUYECKOM aKTUBHOCTU (PepMEHTOB (Ha
IIPUMEPE aMUIIa3bl WIK KaTajaasbl)»
@epMeHTAaTUBHBIN XapaKTep peakLuu
KJIETOYHOTO MeTabosin3ma. JlabopaTopHas
25 pabota «M3ydyenue GpepMEeHTaTUBHOTO 1 0.5
pacIleIIeHHs IEPOKCUAA BOJOPOIa B
PaCTUTENBHBIX U JKUBOTHBIX KJIETKaX»
26 benku-akTUBaTOPBI U OEIKU-UHTHOUTOPBI 1 https://lesson.edu.ru/06/10
27 ABTOTpPO(]HBII TUII 0OMEHA BEIECTB 1 https://lesson.edu.ru/06/10
28 PoTOCUHTE3 1 https://lesson.edu.ru/06/10
Xemocuntes. JlabopatopHas pabora
29 «CpaBHeHHe Mpo1eccoB POTOCHHTE3A U 1 0.5
XEMOCUHTE3a»
AmnaspoOHbIe opranu3Msl. Busbl OposxeHus.
30 JlaGopatopnas pabora «CpaBHeHHE 1 https:/lesson.edu.ru/06/10
IPOILIECCOB OPOKEHUS U IBIXaHUS»
31 AA9POOHBIC OPraHH3MEI. DTarlb 1 https://lesson.edu.ru/06/10
SHEPreTHUECKOro oOMeHa
DOHeprust MEMOPaHHOTO TPaIueHTa IPOTOHOB.
32 Cunre3 AT®: pabota npotoHHO# ATO- 1 https://lesson.edu.ru/06/10
CUHTA3Bbl
33 Peakuuun marpudHOro cusresa 1 https://lesson.edu.ru/06/10
34 Tpanckpunuus — matpuusblii cunTe3 PHK 1 https://lesson.edu.ru/06/10
35 Tpancasauus u e€ rarbl 1 https://lesson.edu.ru/06/10
36 KoaupoBanue amuHokuciot. Posis pubocom 1 https://lesson.edu.ru/06/10




B OnocuHTEe3€e OelKa

OpFaHI/I3aLII/I}I réHomMa y npoKapmuoT u

37 https://lesson.edu.ru/06/10
9yKapuoT
18 MouJiekynspHble MEXaHU3MBbI 3KCIIPECCUU https://lesson. edu.rw/06/10
I€HOB Y 3YKapHoT
Bupycsl — BHekseTouHbIe (POPMBI )KU3HU U
39 oOnuraTHele napa3utsl. [lpakTuueckas 0.5
pabota «Co3ianre MoJieNy BUpyca»
40 Bupycubie 3a6OHeBanHH HenoBcka, https://lesson.edu.ru/06/10
KUBOTHBIX, PACTEHUI
41 HanorexHonoruu B OMOIOTHHA U METULIUHE https://lesson.edu.ru/06/10
42 JKu3HEeHHBIN UK KIETKH https://lesson.edu.ru/06/10
43 Martpuunsiii cunte3 JJHK https://lesson.edu.ru/06/10
Xpomocomsl. JIabopatopHas pabota
44 «M3ydyeHre XpOMOCOM Ha FOTOBBIX 0.5
MHUKpOIIpenaparax»
45 JleneHue KJIE€TKu — MHUTO3 https://lesson.edu.ru/06/10
Tuns! knetok. Kapuokunes u HUTOKUHES.
46 JlaGopaTopnas pabora «Habnronenue murosa 0.5
B KJIETKaX KOHYMKA KOpeIlIKa JIyka (Ha
TOTOBBIX MHUKpOIpenapaTax)»
47 Perymnsiuys )KM3HEHHOTO LIMKJIA KJIETOK.
KontponpHas padota "Knetounslii ypoBeHs"
48 OpranusMm Kak eJUHOE LIeJI0e https://lesson.edu.ru/06/10
49 Txanu pacrenuii. Jlaboparopnas pabota 0.5
«M3ydyeHne TKaHEeH paCTCHUN»
50 TkaHu )KMBOTHBIX U YEJIOBEKA. 0.5

JlaGopaTopnas pabora «3yueHue TkaHe




KHUBOTHBIX»

Opraunbl. Cucremsl opranos. JlabopaTtopHas

51 paboTa «3ydyeHue opraHoB IBETKOBOT'O 1 0.5
pacTeHus»
52 Onopa Tena opraHu3mMoB 1 https://lesson.edu.ru/06/10
53 JIBM)KEHHE OPraHU3MOB 1 https://lesson.edu.ru/06/10
54 IIuranue opranu3MoB 1 https://lesson.edu.ru/06/10
55 EEE:;;;E:ZEEEZ:I:::T):LT:?12?11:)11);1(21 1 https://lesson.edu.ru/06/10
56 JlpIXaHue OpraHu3MoB 1 https://lesson.edu.ru/06/10
57 JIpIXaHHE [T0O3BOHOYHBIX )KMBOTHBIX U | hitps://lesson.cdu.rw/06/10
4eJI0BEKa
58 Tpancnopr BeLECTB y OPraHu3MOB 1 https://lesson.edu.ru/06/10
59 KpoBeHocHas cuctema o3BOHOYHBIX | hitps://lesson.cdu.rw/06/10
YKUBOTHBIX U YEJIOBEKA
60 Beiaenenue y opranusmMoB 1 https://lesson.edu.ru/06/10
61 3amura y opraHu3MoB 1 https://lesson.edu.ru/06/10
62 NMMmyHHas cucteMa 4eaoBeKa 1 https://lesson.edu.ru/06/10
63 I'ymopanbiast pery s i SHIOKpHHHas 1 https://lesson.edu.ru/06/10
CHUCTEMA KUBOTHBIX U YEJIOBEKA
64 @opMBI pa3MHOXKEHUSA OPTraHU3MOB 1 https://lesson.edu.ru/06/10
65 ITonoBoe pa3zMHOXKEHUE 1 https://lesson.edu.ru/06/10
66 Pa3apakuMoCTh U peryisnus y OpraHu3MoB 1 https://lesson.edu.ru/06/10
67 Meiio3 1 https://lesson.edu.ru/06/10
I'amerorenes. O0pa3zoBaHHe U pa3BUTHE
68 MOJIOBBIX KJIEeTOK. JlabopaTopHas pabora 1 0.5

((I/I3yquI/Ie CTPOCHUA IOJIOBBIX KJICTOK Ha




TFOTOBBIX MUKpOIIpCIIapaTax»

69

I/IHI[I/IBI/II[yaJ'ILHOG pPa3sBUTHEC OPraHU3MOB —
OHTOI'CHE3. 3aKJ1azu<a OpraHoB 1 TKaHEeM u3
3apOJbIIICBBIX JIUCTKOB

https://lesson.edu.ru/06/10

70

Poct u pazButue xxuBoTHbIX. JIaGopaTopHas
paboTa «BblIsiBJIeHNE IPU3HAKOB CXOJICTBA
3apO/bIIIEH TO3BOHOYHBIX JKUBOTHBIX)

0.5

71

Pa3mHOKeHue U pa3BUTHE PACTEHUI.
JlaGopaTopnas padora «CTpoeHHe OpraHoB
Pa3MHOXEHHS BBICIINX PACTCHUI

0.5

72

KonTtposnpHast padota "OpruaHu3MeHHbIH
ypOBeHB"

73

HCTOpI/I}I CTAHOBJICHUA U PA3BUTHA I'CHCTUKHU
KaK HayKH1

https://lesson.edu.ru/06/10

74

OCHOBHbBIE TIOHATHUS U CUMBOJIBI T€HETHKH.
JlaGopaTopnas padora «lpo3oduna kak
00BEKT reHETUYECKUX UCCIIC0BAHUI

0.5

75

3aKOHOMEPHOCTH HACJIE0BaHUs IPU3HAKOB.
MoHOrubpHuIHOE CKpEIUBAHHE.
[Tpaktuyeckas pabdora "M3yuenue
Pe3yabTaTOB MOHOTHOPHUIHOTO CKPELUBAHUS
y Apo30o¢uib"

0.5

76

I_II/ITOJ'IOFI/I‘{eCKI/Ie OCHOBBI MOHOFI/I6pI/II[HOFO
CKpCIIUBAaHUA

https://lesson.edu.ru/06/10

77

Ananusupyrouiee ckpemubanue. Henomnnoe
JOMHHHPOBaHHE

https://lesson.edu.ru/06/10

78

Jurubpunxoe ckpemuBanue. [Ipakrnueckas
pabota «M3yueHue pe3yabTaToB

0.5




JUTHOPUIHOTO CKPEIUBAHUS Y IPO30(HIIBDY

HI/ITOJ'IOFI/ILICCKI/Ie OCHOBBI I[I/IFI/I6pI/II[HOFO

79 1 https://lesson.edu.ru/06/10
CKpELIUBAHUS
80 CuerieHHO€ Hacjae10BaHUe MPU3HAKOB 1 https://lesson.edu.ru/06/10
81 XpoMOCOMHasi TEOpUsl HACIEACTBEHHOCTH 1 https://lesson.edu.ru/06/10
82 I'enetuka mona 1 https://lesson.edu.ru/06/10
83 I'enoTun kak nejocTHas cucTeMa 1 https://lesson.edu.ru/06/10
84 reHeTquCKHﬁ KOHTPOIL pasBHTHA 1 https://lesson.edu.ru/06/10
pacTeHul, )KUBOTHBIX U YEJIOBEKa
85 HsMerrHBOCTS Npu3HAKoB. Bitytet 1 https://lesson.edu.ru/06/10
W3MEHUYMBOCTHU
86 MonudukanoHHas U3BMEHYUBOCTD 1 https://lesson.edu.ru/06/10
BapuanmonHsbIi psg ¥ BapuallioHHAS
kpuBas. JlabopaTopHas padota
%7 «MccnenoBanue 3akOHOMEPHOCTEN | 0.5
MOAU(PHUKAITIOHHON U3MEHYUBOCTH.
[TocTpoenne BapHallMOHHOTO psija U
BapUalMOHHOW KPUBON»
88 PenoTimieckas H3MEHHBOCTS. 1 https://lesson.edu.ru/06/10
KomOuHaTHBHAS N3MEHYHBOCTD
MyrauronHas ©3MEHYUBOCTb. [IpakTuueckas
89 pabota «Mytauuu y apo3oduisl (Ha 1 0.5
TOTOBBIX MUKpPOIIpenapaTax)»
90 3AKOHOMEPHOCTH MYTALIHOHHOIO MPOLECC. 1 https://lesson.edu.ru/06/10
DONUTreHeTUKA U SITUTCHOMUKA
91 I'eneruka uenoseka. [IpakTudeckas pabota 1 0.5
«CocTaBieHHE U aHAIU3 POJIOCIOBHOI
92 MeTo1bl METUIIMHCKOW T€HETUKU. 3HaUYCHUE 1 https://lesson.edu.ru/06/10




MEIUIUHCKOM I'€HETUKU B MpeaAOTBpaAllICHUN
1 JICYCHUH T'€HETUYCCKHUX 3a00JICBaAHMI
YCI0BCKa

93 KontponeHas padota "['eneruka" 1
OCHOBHBIE IOHATHUS CEJIEKIHH.

94 JlaGopaTopnas pabora «/3yueHue copToB | 0.5
KYJIBTYPHBIX PACTEHUH U MOPOJ JOMAIITHUX '
KUBOTHBIX»
MeTob! CeneKIMOHHON pabOTHl.

95 JlaGopaTopnas pabora «/3yueHre MeTo10B 1 0.5
CEJIEKIIMU PACTEHMID)
JlocTrKeHMsI CENIEKLIN PACTEHUHN U

96 KUBOTHBIX. [IpakTnueckas pabora 1 https://lesson.edu.ru/06/10
«IIpuBUBKa pacTeHUI»

97 (COXpaHeHIIe, H3YHCHHE i HCMOMb30BArIe 1 https://lesson.edu.ru/06/10
TEHETUUYECKUX PECYPCOB
buoTtexHonorus kak Hayka v OTpacib

98 npousBojacTBa. [IpakTuyeckas padora 1 0.5
«M3yduenne 00beKTOB OMOTEXHOIOT U

99 OcHOBHBIE HaNPaBIEHUS CHHTETUYECKOU | hitps://lesson.cdurw/06/10
ouosoruu

100 XpoMOCOMHAs ¥ F€HHAst HHKEHEPHUs 1 https://lesson.edu.ru/06/10

101 MemuinuacKkre OMOTEXHOIOTHA 1 https://lesson.edu.ru/06/10
PesepBuriit ypok. [loBTOpenue, 06001ieHue,

102 cucreMarusanus 3HaHui. Mrorosas 1
KOHTpOJIbHast paboTa

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13.5




11 KIIACC

KonnuyectBo yacos DJICKTPOHHBIE
Ne uupposbie
Tema ypoka KonrTpoabnbie | IlpakTnueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchbl
1 OpomonuonHas Teopus Y. Jlapuna 1 https://lesson.edu.ru/06/11
BIDKYIIIUE CHUJIb. 4.

2 A yH 1 9BOJIOTIIH BUIOB 1O 1 https://lesson.edu.ru/06/11
HapBuny
Bopr0Oa 3a cyiiecTBOBaHHUE, ECTECTBEHHBIA U

3 P ymv 1 https://lesson.edu.ru/06/11
UCKYCCTBEHHBIN 0TOOD
dopmMupoBaHue CUHTETHYECKON TEOPUU

4 PMUP p 1 https://lesson.edu.ru/06/11
SBOJIIOLIUHA
OTaIbl PBOJIOIUOHHOTO IIPOIIEcca:

5 H pont 1 https://lesson.edu.ru/06/11
MHUKPO3BOJIIOLMS U MaKPOIBOJIIOLIUS
[Momymanust — sieMeHTapHasi eIUHALA

6 I P a H 1 https://lesson.edu.ru/06/11
SBOJIIOLIUHA
3aKOH reHeTH4ecKoro paBHoBecus JIx.

7 Xapau, B. Baiin6epra. JJaboparopHast | 0.5
pabota «BrIsiBIeHUE U3MEHYHBOCTH Yy '
0co0€ell OTHOTO BUIA)»

8 OneMeHTapHble (PaKTOPBI HBOJOLUU 1 https://lesson.edu.ru/06/11
Dddext ocHoBarens. DhdekT OYTHLUIOYHOTO

9 b b T 1 https://lesson.edu.ru/06/11
TOPJIBIIIKA
Murpanuu. 30191y DOMYJISAINUN:

10 patl " I 1 https://lesson.edu.ru/06/11
reorpaduueckas, OuoJoruuecKas
EcTtecTBeHHBIN 0TOOD — HAIPABIISIIOIIANA

11 p p B 1 https://lesson.edu.ru/06/11

(baxTOop 3BOIOLUU




12

[TonoBoit oT6Op

https://lesson.edu.ru/06/11

13

[Tprucnoco61eHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPO3BOJIIOIMU. JJabopaTopHas
paboTa «M3yuenue apomopdo3oB u
UAM0AIaNTallui Y pAaCTEHUH U )KUBOTHBIX)

0.5

14

ITpumeps! nprCcIOCOOIEHHH Y OpraHU3MOB:
Mophoioruueckue, pu3noNornyeckue,
OMOXMMUYECKHUE, IOBECHYECKHUE.
JlaGopaTopnas padora «IIpucnocobaenus
OpPraHu3MOB U UX OTHOCHUTEJIbHAS
1enecoo0pa3HoOCTh»

0.5

15

Bup, ero xpurepuu u CTpyKTypa.
JlaGopaTopnas pabora «CpaBHEHHE BUI0B
110 MOP(OJIOTHUECKOMY KPUTEPUIO»

0.5

16

Crpykrypa Buzia

https://lesson.edu.ru/06/11

17

Bunoo6pa3oBanue kak pe3yabTar
MHUKPO3BOJIIOLIUU

https://lesson.edu.ru/06/11

18

CBs3b MUKPO3BOJJIIOIUHN U SITUACMHUOJIOTUN

https://lesson.edu.ru/06/11

19

MaKpOBBOHIOLII/IH. IIaneoHTOIOrMYECKHE
MCTOJbI U3YUCHUSA 5BOJIIOIUN

https://lesson.edu.ru/06/11

20

Bﬂoreorpa(pnqecmde MCTOAbI U3YUCHUA
9BOJIIOIIN A

https://lesson.edu.ru/06/11

21

9M6pI/IOJIOFI/I"IeCKI/Ie 1 CPAaBHUTCIIbHO-
MOp(bOJ'IOFI/I‘-IeCKI/IC MCTOAbI U3YUCHUA
9BOJIIOIIN U

https://lesson.edu.ru/06/11

22

MOJ'ICKy.]'IHpHO-FCHCTI/I‘-ICCKI/Ie,
OMOXMMHUYECKUEC U MATEMaTUYECKUE MCTO/bI
HU3YUCHUA 5BOJIFOIUN

https://lesson.edu.ru/06/11




23 OO111e 3aKOHOMEPHOCTH IBOJIIOLIUH https:/lesson.edu.ru/06/11

24 Anantusnas pamanis. Hepasnomeprocts https://lesson.edu.ru/06/11
TEMIIOB 3BOJIIOLIUU
O606meHne no Temam «MHUKPOIBOJIIOLHS U

25 e€ pe3ynpTarb» «MakposBosrouus u eé https://lesson.edu.ru/06/11
pe3ynbTatel» KoHTpoabHas padora

26 HayuHble rUnoTe3sl NpOUCXO0KACHUS KU3HU hitps://lesson.edu.rw/06/11
Ha 3emie

27 JlotayHbIe MPEACTARICHITT O SapOACHIH https://lesson.edu.ru/06/11
KU3HU

73 OcCHOBHBIE ATaIlbl HEOPraHUYECKOU hitps://lesson.cdu.rw/06/1 1
9BOJIIOLUH

29 ['unoressl 3apoxAcHUS KU3HU https://lesson.edu.ru/06/11
HcTopus 3emMiu 1 METO/BI €€ U3YUYEHHUS.

30 JlaGopaTopnas pabora «M3yueHue u 0.5
OIIMCAaHUE UCKOIIAeMbIX OCTaTKOB JIPEBHUX
OpraHU3MOBY

31 HauanpHbie 3Tanel OpraHn4ecKoO dBOIIOLUU https://lesson.edu.ru/06/11

32 OBOJIIOLUS DYKapHOT https://lesson.edu.ru/06/11
OCHOBHBIE ATallbl 3BOJIIOLUN PACTUTEILHOTO

1 mupa. [Ipakruueckas pabdora «3yuenue 0.5
0COOEHHOCTEH CTPOSHMSI PACTEHUM pa3HbIX '
OTZEIIOB»

14 OCHOBHBIE ATaIlbl 3BOJIIOLUH )KUBOTHOTO hitps://lesson.cdu.rw/06/1 1
Mupa
OBoJronus )KUBOTHBIX. [IpakTnueckas

35 pabota «M3yueHne 0coOEHHOCTEH CTPOECHUS 0.5

ITO3BOHOYHBIX XUBOTHBIX)




PasButue xxu3nu Ha 3emiie 1o JpaM

36 https://lesson.edu.ru/06/11
nepuoaam
MaccoBble BEIMUPAHUS — YKOJIOTUUECKHE
37 p https://lesson.edu.ru/06/11
KPU3HUCHI MPOIILIIOTO
CoBpeMEHHBIN PKOJIOTUYECKUHN KPU3HUC, EFO
38 p P ’ https://lesson.edu.ru/06/11
0COOEHHOCTH
CoBpeMeHHas CUCTEMA OPraHUIECKOT0
39 p p https://lesson.edu.ru/06/11
MPOILIIOTO
OCHOBHBIE CUCTEMATUUECKUE T'PYIIIILI
40 pyn https://lesson.edu.ru/06/11
OpraHu3MOB
O606menue no teme «IIpoucxoxaeHue u
41 pa3BuUTHE XKU3HU Ha 3emie». KoHTpoapHas
pabota
42 AHTpPOIIOJIOTHSI — HayKa O 4EJIOBEKE https://lesson.edu.ru/06/11
PasButHe npencraBlIeHUH O IPOUCXOKICHUN
43 p p https://lesson.edu.ru/06/11
yeJ0BeKa
Mecto yenoBeka B CUCTEME OPraHUYECKOTO
44 mupa. Jlaboparopnas pabota «H3ydeHnue 0.5
O0COOCHHOCTEH CTPOCHUS CKETIeTa YeIOBeKa, '
CBSI3aHHBIX C MIPSIMOXOXKICHUEM)
45 JIBIKyILME CUIIBI aHTPOIIOT€HE3a https://lesson.edu.ru/06/11
CooTHolIeHHE OMOJIOTNYECKUX U
46 https://lesson.edu.ru/06/11
COIMANILHBIX (PAaKTOPOB B AHTPOTIOTCHE3E
47 OCHOBHBIE CTaJ1H AHTPOIIOT€HE3A https://lesson.edu.ru/06/11
48 ITaneoreneTuka u majeorcHOMHUKA https://lesson.edu.ru/06/11
49 OBOJIIOLMUSA COBPEMEHHOTO YEJIOBEKA https:/lesson.edu.ru/06/11
50 Yenoseueckue pachel. [IpakTudeckas pabora 0.5

<<H3yquI/Ie 9KOJIOTMYECKUX adallTaluui




YCI0BCKa»

MC)I(Z[I/ICLII/IHHI/IHapHLIe MCETO/JbI

51 https://lesson.edu.ru/06/11
aHTPOIIOJIOTUU
O6o06menue no teme «IIpoucxoxaeHue
52 4eJI0BEKa — aHTponorenes3» KoHnTponbHas
pabota
53 3apoXKIeHUE U pa3BUTHE DKOJIOTUU https://lesson.edu.ru/06/11
Mertoap! 3xkosoruu. JlaboparopHas padora
54 «M3ydyeHne METOI0B 3KOJIOTUYECKUX 0.5
UCCIIEI0BaHUN»
3HaueHUE KOJOTUYECKUX 3HAHUN JUIs
55 https://lesson.edu.ru/06/11
4eJI0BEKa
56 Okonoruyeckue (HakTopsl https://lesson.edu.ru/06/11
Abuortuueckue paxTopbl. CBET Kak
57 sKoJiornueckuit aktop. JlabopatopHas 0.5
paboTa «BblsiBiIeHHE TpUCTOCOOICHUI '
OPraHU3MOB K BIIMSIHUIO CBETA»
AbuoTtnueckue paxktopsl. TemnepaTypa Kak
53 sKoJiornueckuit akrop. JlabopatopHas 0.5
paboTa «BblsiBIeHHE pUCTIOCOOTCHUI '
OPraHU3MOB K BIIMSIHAIO TEMIIEPATyphD»
AbuoTtudeckue paxTopbl. BraxkHOCTh Kak
59 sKoJiornueckuit akrop. JlabopatopHas 0.5
paboTa «AHaTOMUYECKHE 0COOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUSD)
60 Cpenbl 0OuTaHUA OPraHU3MOB https://lesson.edu.ru/06/11
61 buosornueckue puTMsl https://lesson.edu.ru/06/11
62 KuzHenHble GOpPMBI OPraHU3MOB https://lesson.edu.ru/06/11




63 buoTtnueckue Gpakropsl https://lesson.edu.ru/06/11
3HayeHrne OMOTUYECKUX B3aUMOJICHCTBUI
64 JUIs CYLLIECTBOBAHMS OPraHU3MOB B Cpelie https://lesson.edu.ru/06/11
oOuTaHus
65 Oo6o06menue no Teme «OpraHu3Mel U cpenia
oOutanus» KontponbsHas pabota
66 DKOJIOTUYECKHE XapaKTEPUCTUKH TOIYJIALAN https://lesson.edu.ru/06/11
OcCHOBHBIE NIOKA3aTENN NOMYJIALAN:
67 YHUCIEHHOCTh, INIOTHOCTb, BO3pacTHas U https://lesson.edu.ru/06/11
I10JIOBAsl CTPYKTYypa
OcCHOBHBIE NIOKA3aTENN NOMYJIALAN:
68 pOKIaEMOCTB, IIPUPOCT, TEMII POCTA, https://lesson.edu.ru/06/11
CMEPTHOCTb, MUTPALIUU
69 DKoJI0TH4€ecKas CTPYKTYpa MOIMYISILIUU https://lesson.edu.ru/06/11
70 JInHaMUKa NOMYJISALUU U €€ PEeryiIsaLus https://lesson.edu.ru/06/11
71 KpuBble pocTa YNCIIEHHOCTH NOMYJISALUH. hitps://lesson.cdu.rw/06/1 1
Kpusble BbIKUBaHUSA
Okonornyeckas Huia Buaa. JlaboparopHas
72 pabota «IIpucnocobaeHus: CeMsH pacTeHHIA 0.5
K paccesIEeHUIO»
73 Bup xak cucrema nonynsauun https://lesson.edu.ru/06/11
74 O060611eHne 1o TeMe «IKOJIOTUs BUJIOB U
nonynsuity Konrpoasaas pabora
75 Coo0r11ecTBO OpraHu3MoB — OHOIICHO3 https://lesson.edu.ru/06/11
76 DKocucremMa Kak OTKpbITasi CHCTEMA https://lesson.edu.ru/06/11
77 Kpyroopor BEMeCTs i OTOK SHepriti & https://lesson.edu.ru/06/11

OKOCHCTEMEC




78

OcHOBHbBIC ITOKA3aTEIN YKOCHCTEMBI

https://lesson.edu.ru/06/11

3aKOHOMepHOCTI/I IOBCACHUSA U MI/IFpaLII/Iﬁ

79 https://lesson.edu.ru/06/11
YKUBOTHBIX
80 DKOJIOTHYECKUE TUPaMUIbI https://lesson.edu.ru/06/11
81 N3menenus cooOIecTB — CyKIeCCUU https://lesson.edu.ru/06/11
%) [Ipuponusie BKOCI/ICTCMLI.VaKOCI/ICTCMLI o3ep https://lesson.cdurw/06/1 1
U peK. DKOCUCTEMBI MOPEN U OKEaHOB
23 [Ipuponusie BKOCI/ICI‘“’CMLI. DKOCHUCTEMBI hitps://lesson.cdu.rw/06/1 1
TYHJp, JI€COB, CTENEH, MyCThIHb
84 AHTpPOIIOT€HHBIE 3KOCUCTEMBI https://lesson.edu.ru/06/11
85 Ypboakocuctemsl. [Ipaktudeckas pabora 0.5
«U3yuenne u onucanue ypooIKOCUCTEMBD)
3akoHOMepHOCTH (POPMUPOBAHHUST OCHOBHBIX
86 B3aMMOJCHUCTBUM OPraHUu3MOB B https://lesson.edu.ru/06/11
JKOCHUCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arPsI3HEHUI
87 PA3HEIX THIIOB Ha CYOOPIaHH3MEHHOM, https://lesson.edu.ru/06/11
OpPraHU3MEHHOM, MOMYJISALMOHHOM U
SKOCHUCTEMHOM YPOBHSIX
O6006menue mo TeMe «IKOJIOTUs COOOIIECTB.
88 DkoJiornueckue cucteMbl» KoHTposbHas
pabota
89 brocepa — obmennanerapras obosouKa https://lesson.edu.ru/06/11
3emiu
90 VYuenue B. U. Bepnajackoro o 6uocdepe https://lesson.edu.ru/06/11
91 3aKOHOMEPHOCTH CYIIeCTBOBaHUS Onochepbl https:/lesson.edu.ru/06/11
92 Kpyrosoporet peiitects 1 https://lesson.edu.ru/06/11

OMOTCOXUMHUYCCKHE IIHUKIJIBI




93 3oHanbHOCTh 6UoCcheprl. OCHOBHBIE OHOMBI | hitps://lesson.edu.rw/06/11
CyLIH

94 YcroitunBocTh 61ochepsl 1 https:/lesson.edu.ru/06/11

95 OKOJIOTUYECKHE KPU3HUCHI U UX IPUUUHBI 1 https://lesson.edu.ru/06/11

96 BosneiictBue uenoBeka Ha 6rochepy 1 https://lesson.edu.ru/06/11

97 AHTpOHOFeHHVO © BO3HeﬁCTBVH cna 1 https://lesson.edu.ru/06/11
pacTUTENIbHBIN U )KUBOTHBIH MUP

98 Oxpana npupo/isl 1 https://lesson.edu.ru/06/11

99 OcHoBIIbIe IPHHLIAIIb YCTOHHBOrO 1 https://lesson.edu.ru/06/11
Pa3BUTH YEJIOBEUECTBA U IIPUPOJIbI
PanmonaspHOE IPUPOAOIIOJIB30BAHNE U

100 COXpaHEeHHE OUOJIOTHYECKOT0 pa3HOO0Opa3us 1 https://lesson.edu.ru/06/11
3emun

101 HToroas koHTpoJbHAs padoTa 1 1

102 O606mmenue o teme «buochepa — 1
rio0anbHas IKOCUCTEMA»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 7.5

BocnurareabHbIN OTEHUHAJ YPOKOB

Peanuzanus mkoapHBIMU [1€1aroraMmy BOCIIUTATENBHOTO ITOTEHIIMAA YPOKA IIPEANIONAraeT CIEAyoLIee:

1. ycraHOBIIEHHE JOBEPHUTENBHBIX OTHOIICHUN MEXKAY yYUTEIEM U €r0 yYCeHHKaMH, CIOCOOCTBYIOIIMX MMO3UTUBHOMY BOCIPHSITHIO
ydaluMucs TpeOOBaHUN U MPOCHO yUUTENs, IPUBICYCHUIO UX BHUMAHUS K 00Cy)KJaeMol Ha ypoke MH(GOpPMAILMU, aKTUBU3ALUNA UX
[1I03HABATENbHOM JAEATEIBHOCTH;

2. noOyXJIeHHEe UIKOJIBHUKOB COONIOAATh Ha YpOKE OOIIETPUHITHIE HOPMBI MOBEJCHUSI, TPaBUia OOLIEHUS CO CTApPIIMMU (YUUTEISIMH) U
CBEpPCTHUKAMH (0OYyUaIOIUMUCS ), TPUHIUTIBI Y4EOHON AUCIUILITUHBI M CAMOOPTaHU3AIHH;

3. mpuBJIeYEeHIE BHUMAHUS IIKOJBHUKOB K IIGHHOCTHOMY aCleKTy M3y4aeMbIX Ha YpOKax sIBICHUH, OpraHu3aius ux paboThl C MOTy4aeMoin
HA YpOKE€ COIMAIbHO 3HAYUMOW HMH(OpMAIMell — WHUIMUPOBAHUE €€ OOCYKIEHUS, BBICKAa3bIBAHHUS YyYAIlMMUCA CBOETO MHEHHS IO ee



MIOBOJY, BBIPAOOTKU CBOETO K HEM OTHOIICHUS;

4. UCTIONb30BAHME BOCHMUTATENIBHBIX BO3MOXKHOCTEH COJEp)KaHUS Y4eOHOro mpeaMeTa uepe3 JEeMOHCTpAIMIo JIeTSIM I[PUMEPOB
OTBETCTBEHHOT0, I'PAXk/IAHCKOT'O OBEICHHUS, TIPOSIBIICHUS YEIOBEKOIIO0US U 100pOCEpACUHOCTH, Yepe3 Mo00P COOTBETCTBYIOLINX TEKCTOB
IUISL UTEHUsI, 3a]1a4 JJIs peLIeHus], MPOOIIEMHBIX CUTYaIMH Ui 00CYKIeHHs B KJ1acce;

5. IpUMEHEeHHE Ha YpPOKEe MHTEPAKTUBHBIX (hOpM pabOThl yUalIuXCsl: HHTEJIEKTYalbHbIX, JIEI0BbIX, CUTYallUOHHBIX UIP, CTUMYIHPYIOIIUX
MO3HABATEIbHYI0 MOTHBALMIO IIKOJBHUKOB; IMCKYCCHH, KOTOpblE Jal0T Yy4alluMCs BO3MOXKHOCTh IPHOOPECTH OIBIT BEACHUS
KOHCTPYKTUBHOTO JTHAJIOTa; TPYMIIOBOM paboThl WK paboThl B Iapax, KOTOPbIE y4aT MIKOJIbHUKOB KOMaHAHOM paboTe U B3aMMOAECHCTBHIO

C ApYT'UMHU JCTbMH,

6. BKIIFOUEHUE B YPOK WUIPOBBIX MPOLEAYP, KOTOPHIE MOMOTAIOT IMOJAEPKATh MOTUBALMIO AETEH K IOJIyYEHUIO 3HAHUMN, HaJIaXKUBaHUIO
MO3UTHUBHBIX MEKIMYHOCTHBIX OTHOILICHHUH B KJlacce, IOMOraloT YCTaHOBICHUIO T0OpoKeIaTeabHO aTMocdepsl BO BpeMsl ypoKa,

7. opranu3zanys medcTa, HACTABHUYECTBA MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX ydyalllUXCs HaJl MX HEYCIEBAIOUIMMH OJIHOKJIACCHUKAMU,
J@AIOLIEro NKOJIbHUKAM COLMAIbHO 3HAYUMBIH OIIBIT COTPYAHUYECTBA U B3AUMHOM IIOMOIIY;

8. MHULIMMPOBAaHUE M TNOJAEPKKA HCCIENOBATEIbCKOM JESATEIBHOCTH IIKOJIBHUKOB B pPaMKaxX pealu3allid MMM HMHIUBUAYAJIBHBIX H
IPYIIOBBIX HCCIEIOBATEIbCKMX IMPOEKTOB, YTO JAacT IIKOJBHUKAM BO3MOXKHOCTb IPHOOPECTH HABBIK CaMOCTOSITEIBHOTO pPELICHHS
TEOpPETHUYECKON MPOOIeMbl, HABBIK T€HEPUPOBAHUS U 0(OPMIICHHS] COOCTBEHHBIX UEH, HABBIK YBAKUTEIBHOIO OTHOLICHHS K UyXKUM HJIESIM,
opopmiieHHBIM B paloTax ApPYrMX HCCIeIOBaTeNel, HABBIK IMyOJIMYHOTO BBICTYIUIEHUS IEpe]l ayIuTOpHEH, apryMEHTUPOBAaHUS MU
OTCTauBaHUs CBOEU TOYKHU 3PEHUSI.
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