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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma no yuebHomy npeamery "buonorus” (ganee - 6M070rHUs) Ha YPOBHE CPEIHETO
obmiero oopazoBanus pa3padborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03
«0O06 obOpazoBannn B Poccuiickoit Deaepanun»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruoNOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOoi pabodeil mporpamMmbl
BOCTIUTAHMS.

VYuebnsiii npeamer «buonorus» yriyonéunoro ypoBHs wusyudeHus (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM oOnactu «EcTecTBEHHO-HAYYHBIE MPEAMETHIY.
Cormacao mnonoxenusim OI'OC COO mnpodwibHble y4eOHBIC MpPEIMEThI, H3y4aeMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoboM muddepeHnuanuu o0ydeHus: Ha YpOBHE CPEIHETrO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIHMM,
CpeIHUM OOIIUM, CpPeIHUM NPOPECCHOHANBHBIM U BBICHIMM OOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPUOPUTETHOE PEIICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BUBAIOIIUX 33]ad, CBS3aHHBIX C MpoQopHeHTanuen
0o0yyarolmuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTM Hay4yHOro 3HaHUS,
CBSA3aHHOTO C OWOJOTHEH, MEAUIIMHON, SKOJOTHEH, TMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buonorus" naér nmpencraBiieHre O LEIH U 3a/1a4ax
U3ydeHus yaeOHoro npeamera «bruomorus» Ha yriyOI€HHOM ypOBHE, ONpeesisieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHUEe, €ro CTPYKTYpUPOBAHHE MO pa3ieliaM U Temawm,
pacmpeziefieHue 1o KilaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3YUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXNPEAMETHBIX M BHYTPHUIPEIAMETHBIX CBS3€H, JIOTMKM Y4eOHOro Iporecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydvarommxcsi. B mporpamMMe mo OHONOTHH peali30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3Y4Y€HHEM OHOJIOTMHM Ha YPOBHE OCHOBHOTO OOIIEro oO0pa30BaHUA,
Omaromaps uyeMy [pPOCMaTpPHBAeTCS  HAMPaBICHHOCTh Ha  MOCIEAyIoIlee  pPa3BUTHUE
OMOJIOTUYECKNX 3HAHWH, OpPWUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, KOJOTUUECKOTO MBIIUICHUS], IPEICTABICHUNA O 3I0pOBOM 00pas3e *U3HHU, Ha
BOCIIUTaHHE OEpeHOro OTHOIIEHUS K OKpyXarolled NpupoaHoi cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buomorus» B peanu3anuu
tpeboBanuiit ®I'OC COO K mIaHupyeMbIM JUYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM
pe3yapTaTaM oO0yueHuss U B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIHHOMN
NeSITeIbHOCTH O0YYaloIUXcs M0 OCBOCHMIO COZAEp)KaHUs OMOJOrMYecKoro oOpa3oBaHMs Ha
YpOBHE CpefHero oo1ero oopazoBaHusl.

VYuebHsblii npeaMer «buonorus» Ha ypoBHE CpeaHEro oOmero oOpa3oBaHHS 3aBEpIIAET
Ouonoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH HAa pacIIMpeHue U yriyOsieHne 3HaHui
oOyyaromuxcst O JKMBOM TNpUpPOAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Ouojoruw,
AMOPHONIOTUN U OWOJIOTHH Pa3BUTHsL, F€HETUKH, CEIEKIMHU, OMOTEXHOJOIHH, 3BOJIOIMOHHOTO
YUEHUSI ¥ DKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPHEHTHPOBAHO Ha
HOJATOTOBKY OOYyYaroIuXcs K TMOCIEIYIONIEMY MOJIY4YEeHHIO OHOJIOrnyeckoro oOpa3oBaHUS B
By3aX W OpPraHU3alUsAX CpPeIHEro npodeccuoHanbHOro oopazoBanus. OCHOBY €ro COAEp)KaHUS
COCTABIISIET CUCTEMa OWOJOTHYECKUX 3HAHWH, MOJYYCHHBIX MPH H3YyYCHUH OOYUYAIOIIMMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/esoB OHOJOTMHM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpa3oBanus, B 10—11 kmaccax 3T 3HaAHUS MOTY4YarOT pa3BUTHE. Tak, pacIIMPEHbI U YTIyOIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTeHHSX, KMBOTHBIX, rpubax, OaKTepusix, OpraHu3Me YelOBeKa,
O0MMX 3aKOHOMEPHOCTSIX IKH3HH, JOMOJHHUTEIBHO BKJIIOUEHBI OHMOJIOTUYECKHE CBEICHUS



MPUKIATHOTO M MOMCKOBOTO XapaKkTepa, KOTOPhIE MOXKHO HCIOJB30BaTh KaK OPUEHTHUPHI IS
MOCIEAYIONIET0 BhIOOpa mpodeccun. Bo3mokHa Takke MHTETparys OMOJOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TTOJTYICHHBIMHU 00yUJaIONUMUCS TIPH U3y4eHUHN (QU3UKH, XUMUH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpaMmbl 10 ydeOHOMY mpenMery "buomorus" oTpaxaeT CHUCTEMHO-
YPOBHEBBIM M 3BOJIOLMOHHBIM MOAXOAbI K M3yueHUto Ouonoruu. CoriacHO UM, M3y4yaroTcs
CBOMCTBA UM 3aKOHOMEPHOCTH, XapaKTEepPHBIE JIJISl )KMUBBIX CUCTEM Pa3HOI0 YPOBHS OpraHU3aluHy,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
miaHeTel. Tak, B 10 Kkiacce HM3ydarOTCs OCHOBBI MOJICKYJSIPHOW M KJIETOYHOM OHMOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUU PA3BUTHS, TEHETHKU U CEICKIIUN, OMOTEXHOJOTHH M CHHTETHYCCKON
OMoJIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI AKOJIOTHU U
ydeHue o ouocdepe.

VYueOublii mpenmer «buonorus» TpU3BaH OOECIIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJCH, NPUHIMIOB M TMpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYyJSUU, OHOLEHO03a, IKOCHCTEMBI, O BBIIAIOIIUXCS
HAy4YHBIX JOCTHXKEHUSIX, COBPEMEHHBIX HCCIICIOBAaHUAX B OMOJOTHH, MPHUKIAIHBIX aCMEKTax
Ounonornyeckux 3HaHWM. /g pa3BUTHS W MOMAep)KaHUS WHTEpeca 0O0YJaromuXcss K OMOIOTHI
HapsIIy CO 3HAYUTEILHBIM 00bEMOM TEOPETUUYECKOTO MaTepuaia B COJAEP>KaHUU MPOTrPaMMBbI 110
OHOJIOTUM TPETyCMOTPEHO 3HAKOMCTBO C HUCTOpUEH CTAaHOBIICHUS U PA3BUTHS TOW WIM MHON
obsacTi OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX M 3apyOEKHBIX YUEHBIX B pEIICHUE BaXKHEHIIMX
OHMOJIOTUYECKHUX M HKOJIOTHUECKUX MTPOOIIEM.

Llenp u3yuenus yuebHoro npenmera «buonorus» Ha yriayOnEHHOM ypOBHE — OBJ/ICHUE
O0y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOTro paHra U NPHUOOPETEeHUE YMEHUN UCIIOIb30BaTh 3TH 3HAHUS B (OPMUPOBAHUU MHTEpECA
K OompeneneHHoi o0sactu mpodecCHoOHAbHON JIEITeIbHOCTH, CBSI3aHHOW C OWMOJIOTHEH, WU K
BBIOOPY yueOHOr0 3aBeIeHUs sl POAODKEHUS OHMOJIOTHYECKOT0 00pa3oBaHUsl.

JlocTtuxenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyOon€HHOM YpOBHE
oOecrneunBaeTcs pelIeHueM CIEAYIOIMNX 3a1au:

OCBOCHHE OOYYalOIMMUCS CHUCTEMbl OHOJIOTMYECKHUX 3HAHWK: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHIX, KOHIIEMIMIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M MpaBUIIaX,
COCTABJISIFOIIMX ~ COBPEMEHHYIO €CTECTBEHHO-HAYYHYIH) KapTHHYy MHpa; O CTPOCHHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHYECKUX CUCTEM (KJIETKa, OPraHu3M, MOIMYJISIUs, BUJ,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOYyYarmoIMXCSi C  METOJAaMHU  TO3HAHHUA  JKUBOH  MPHUPOBI:
HCCJIEIOBATEILCKUMU METOAaMH OMOJIOTMUECKUX HayK (MOJIEKYJISIPHOW U KJIETOYHOU OMOJIOTHH,
AMOPHOJIOTUN U OMOJIOTHH Pa3BUTHS, TCHETHKH M CEJICKIIMU, OMOTEXHOJOTUH U CUHTETUYECKOU
OMONOTUM, TAJIEOHTOJOTHH, DKOJOTHH); METOJaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTUYECKUX HCCIIEeNOBaHUI B JlabopaTopuu U B Tpupojae (HaOMOIeHUE, H3MEPEHUe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJiIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAIU3UPOBATH U
HCIIOJIb30BaTh OMOJIOTUYECKYI0 MH(GOPMAIIUIO; TTOIH30BATHCS OMOJOTHYECKONH TEPMHUHOJIOTHEN U
CUMBOJIMKOW; yCTaHAaBIWBaTh CBSI3b MEXAY pa3BUTHEM OHOIOTMM U  COLHUAIBHO-
HKOHOMHUYECKUMHU M HKOJIOTMYECKMMHU MpoOjieMaMH 4YelOBEYEeCTBa; OLEHUBATh IOCIEICTBUS



CBOEH JCATEIHPHOCTH 110 OTHOUIEHHUIO K OKpPYXalolled MPUPOTHON cpene, COOCTBEHHOMY
3JI0POBBI0 U 370POBBIO  OKPYXKAIOIIUX JIIOACH; OOOCHOBBIBATH M  COOMIONATH MEpHI
npoMIaKTUKN WHPEKITMOHHBIX 3a00JIeBaHuil, MpaBUia MOBEACHHUS B MPHUPOJE M OOECTICUCHUs
0€30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B YPE3BbIYAWHBIX CUTYalUSX MPUPOIHOIO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKPBITHUS B 001acTu
OuoJjoruu;

pasBUTHE y 00YYAIOLINXCS MHTEIUICKTYyalbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBIJAIOMIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpoOJIeMaMu, METOJ0JIOTHEel OHMOJIOrMYeCcKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCICJOBAHUM, peleHHs OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUSL
OMOJIOTUYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTAHHUE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOIICHMS K JKUBOM MPHUPOJE B LEJIOM U K
OTIENbHBIM €€ O00beKTaM U SBJICHUAM; (OPMHpPOBAHHE SKOJIOTHMYECKOH, TIE€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJIbTYyphl IMOBEIEHHUS B TPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00y4arIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BaHUN
(cobmroeHue TMpaBUJl TOBEJACHUS B TMPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBbA U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIOICHHUS Mep
npodunakTUKu ~ 3a0oJieBaHUH,  oOecriedeHWe  OC30MACHOCTH  KU3HEACATCILHOCTH B
Ype3BBIYAMHBIX CUTYAIUSAX TPUPOJIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/laHME YCIOBUH I OCO3HAHHOTO BbIOOpa OOYYAIOMIMMUCS WHAMBHIYATbHON
00pa30BaTeNbHON TPAaeKTOpUH, CHOCOOCTBYIOLIEH MmocienyromeMy IpodecCHOHATBHOMY
CaMOOMPEIEIICHUI0, B COOTBETCTBUU C HHIMBUIYaJbHBIMA MHTEpPECAMH M MOTPEOHOCTIMU
peruoHa.

OO01iee ymMcliO YacoB, OTBEACHHBIX Ha W3ydyeHUE OHOJOTMU Ha YriayOJIEeHHOM YpOBHE
cpennero obmiero oOpasoBanms, coctaBisier 204 dgaca: B 10 kmacce — 102 gaca (3 yaca B
Hezento), B 11 kimacce — 102 gaca (3 vaca B Hezento).

OT10op oOpraHuM3alMOHHBIX (OpM, METOJOB M  CpeACTB OOyueHUs OMOJIOTUH
OCYIIECTBIISICTCSI C YUETOM CIIEIU(PHUKHU €ro COJEPKAHWUS M HAIpaBICHHOCTH Ha MPOJOIDKEHHUE
OMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIIOBHEM IpU OOy4YEHHH OMOJIOTMM HA YIiyOJIEHHOM YpPOBHE SIBIISETCS
MpOBEJCHUE JAaOOpaTOPHBIX U TMpakTHueckux pador. Takke ywyacThe oOydarmuxcs B
BBIMIOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEJIOBATENILCKAX — paboT, TeMaThka KOTOPBIX
OTpeNieNIeTCsl YYHUTEJIeM Ha OCHOBE HMEIOIIMXCS MaTepUalIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KVPCUBOM, HE BXOJAUT B  IMPOBEPKY
rocyznapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHas Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHpaameHTaJdbHbIC, NPUKIATHBIE U
MOMCKOBBIC HAYYHbIE HCCIIEIOBAHUS B OMOJIOTUH.

3naueHue Ouosorud B (HOPMHPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTUHBI
mupa. [Ipodeccuun, cBs3anHbie ¢ Owonorueil. 3HaueHUE OWOJOTMH B MPAKTHYCCKON
JIEATEIbHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM XO34WCTBE, IPOMBILIJIEHHOCTH, OXpPaHE
MIPUPOJIBI.

JleMoOHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. Jlunnen, XK. b. Jlamapk, Y. Japeun, Y. I'apseid, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunukos, H. . Basunos, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmunel u cxembl: «CBsi3b OMOJIOTUU C OPYTUMH HaykamMu», «CrucreMa OMOJIOTHYEeCKHIX
HAYK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA KUBBIX CUCTEM: €IHMHCTBO
XHMHYECKOTO COCTaBa, JMCKPETHOCTb M IEJIOCTHOCTb, CIIOXKHOCTh W YHOPSJAOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTh, CaMOOpraHu3alus, CaMOBOCIPOU3BEICHHUE, Pa3aPaKUMOCTh,
M3MEHYHMBOCTb, POCT U Pa3BUTHE.

VpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIM, TKaHEBBIN,
OpraHNU3MEHHBIM, MONYJIIIHOHHO-BUI0OBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
ouocdepusiid. [Iporeccsl, mpoucxoasnye B KUBbIX cucTeMax. OCHOBHBIE TPU3HAKU KUBOTO.
Kuznp kak opma cymiecTBoBaHUS MaTepuu. Hayku, nzydaromiue *UBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHHU3alUU.

N3yuenue xuBbIX cucteM. Mertoabl Ouonorudeckod Hayku. HaOmrogeHue, u3mepeHue,
AKCIEPUMEHT, CHUCTEMaTh3alus, MeraaHanu3. [loHsATHE O 3aBUCHUMOW W HE3aBUCHMOUN
nepemeHHoil. [lmanupoBanue »skcnepumenta. IlocraHoBka W mpoBepka rumnote3. HyneBas
runore3a. [lonsaTue BEIOOPKU U €€ JOCTOBepHOCTh. Pazdpoc B Ouonornueckux qaHHbIX. O1ieHKa
JIOCTOBEPHOCTH TIOJYUYCHHBIX PEe3yNbTaTOB. [IpUYMHBI MCKaXKEHHS PE3yIbTAaTOB SKCIEPUMEHTA.
IToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuielr 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HH», «BHOJIOTHMYECKHE CHCTEMBIY,
«CBONCTBA )KMBON MaTepun», Y pOBHHM OPTraHU3ALMH KUBOM MPUPOIb», «CTpoeHNE )KUBOTHON
KIeTkn», «TKaHM  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIIOBEYECKOTO  OpraHu3Ma,
«buoreonieno3y», «buocdepar, «MeToabl U3YUCHUS KUBOU MPUPOIBD.

Ob6opynoBanue: 1aboparopHoe 000py10BaHKE s IPOBEACHUS HAOIIOACHUH, U3MEPEHUH,
AKCIIEPUMEHTOB.

IIpakTuyeckass padora «/crmonap30BaHWE Pa3TUYHBIX METOJIOB TPU W3YYCHHH >KHUBBIX
CHCTEM.

Tema 3. buosiorusi KjieTkun



Knerka — cTpykTypHO-QYHKIHOHAIbHAS €IUHULA KUBOTO. VCTOpHS OTKpBITUS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounast teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TI0JI0’KEHUSI COBPEMEHHON KJIETOUYHOM TEOPHUH.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHA, Xpomarorpadus,
anekTpodopes3, MeTOJ MEuYeHbIX aTroMOB, AudQepeHnManTbHOe LEHTPU(YTUpoBaHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (PuUKCUPOBAHHLIX Kiemok. DIEKTPOHHAsT MUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJI0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIPENapaThl PAaCTUTEIbHBIX, XKUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «/3ydyeHue METONOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
anekTpodopes, nuddepennuanpaoe nearpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XHMMHYECKUH COCTAaB KIETKU. Makpo-, MUKPO- U yJIbTPaMHUKpPOJIEMEHTHL. Bona u e€ posb
KaK pacTBOPHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUHM KIETKH, TEIUIOPETYJIALHUN.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelleCTBa KIETKU. buosornueckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOM Moiiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckne GyHKIUN O€TKOB. [Ipuonsi.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHibl, OJUrocaxapuibl M monucaxapujpl. OOmumi
IUIaH CTPOEHUs U (U3MKO-XMMHUYECKHE CBOICTBa yrieBoioB. buonornyeckue ¢yHKuuU
YTJIEBOJIOB.

Jlununpl.  T'uppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccubukanus — aumnujos.
Tpurnunepunasl, pochoaunuibl, BOCKU, cTepouibl. bruonornyeckue ¢pynkuuu aunuaos. O0mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue nyknenHoBbIX KucioT. HykiaeoTumsl.
[Tpuniun kommiuementapHoctu. [IpaBuno Yapradgda. Crpykrypa IAHK — nBoiinas cnupais.
Mecronaxoxaenue u 6uonorndeckue pynkuuu JJHK. Bunst PHK. ®ynkiun PHK B knertke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buonornueckue
¢yakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KIeTKe. /[pyeue
Hykneozuompugochamor  (HTD). CexsenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosyorusi: OMOXMMHYECKHE M OHOopU3NYECKUE HCCIEAOBAaHUS COCTaBa U
IIPOCTPAHCTBEHHON CTPYKTypbl Ouomonekyn. Modenuposanue cmpykmypol u @yHKkyui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3aun u opeanuieckui cunmes 6UOMONEKY U
UX HenpPUPOOHbIX AHALO208.

JleMoOHCTpaL UK

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

[uarpammsl:  «PacnpeneneHne XUMHYECKMX OJIEMEHTOB B  HEXHBOW IPHUPOAE»,
«PacnpeneneHrne XMuMUYECKHX 3JIEMEHTOB B JKUBOW MPUPOIEN.



Tabmunel u cxembl: «llepuonuyeckass Tabauia XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYypbl OEnKOBOW MOJNEKYIb», «CTpoeHHe MOJEKYJd YriaeBoaoB», «CTpoeHHEe MOJIEKYI
nunuaoBy, «HykiienHOBbIE KUCIOTH», «CTpoeHue MONEKYIbl ATD.

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C ITOMOIIBIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «lccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKass M mpokapuorudeckas. CTpyKTypHO-(YHKIHOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHne MpOKApUOTHYECKOW KIeTkH. Kilerounas crTeHka OakTepuii u  apxew.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie 1 (QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHuueckod MeMmOpaHbl. TpaHCIOPT BeUIECTB 4epes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obnery€énnas nuddQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTHBHBIA TpaHcmopt). [lomynmponunaemocts memOpansl. PaGota
HATPUII-KaJIMEeBOTr0 Hacoca. DHAOIUTO3: MUHOUTO3, (paronuto3. Dx30muTo3. Kiletounas cTeHka.
Crtpyktypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHU, rprOoB.

[utomnazma. [{utozons. Ilutockener. JIBmkeHue uuromiasMmbl. OpraHoMIbI KJIETKH.
OnHOMeMOpaHHBIE OpraHOWABI KIeTKH: »Homnazmarndeckas cetb (DIIC), anmapar ['ombmkw,
JM30COMBI, WX CTpOeHHE W (QYHKIMHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue TrpaHyIApHOTO peTukynyma. Mexanusm wuanpasienus oenkos 6 JIIIC. Cunres
pactBopuMbIX  OenkoB. CuHHTe3  KIETOYHBIX MeMOpaH. [mamkuii  (arpaHynsipHBIi)
sHOIUIa3MaTHUeCKuil peTukynyM. CekperopHas pyHkuus anmnaparta [onbmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounstit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUHU, TMJIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMUM MHUTOXOHIpHHA W TUiacTuj. [lepBUYHBIE, BTOPUYHBIE M CIOXXHBIE IUIACTHIBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTBI, JIEHKOMIACThl ~ BBICHIMX
pacTeHUN.

HememOpannbie opranousl kieTku CTpoeHre M QyHKIMHM HEMEMOPAHHBIX OPraHOUOB
kietku. PubGocombl.  [lpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBIIIEUHBIE KICTKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeUHbIX KIeMmOK.
MukpoTtpy6ouku. Knerounsiii mentp. CTpoeHHe U JBHXKEHHE IKI'YTUKOB M PECHHUYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepubliii GenkoBeli MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3zHOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpomMaThHa — TUCTOHBIL. J{uHamuxa s0epHou
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BikitoueHus.  CpaBHMTENbHas  XapaKTEPUCTHUKA  KIETOK  DYKapHOT
(pacTUTENnbHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaLun



[Toptpetsi: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKH», «CTpoeHHe >KUBOTHOMN
KIIeTKN», «CTpOEHUE pacTUTENbHON KieTKn», «CTpoeHne MUTOXOHIpUMY, «Snpo», «CtpoeHue
HIPOKAPUOTUUYECKON KIETKU».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIIPENapaTbl PacTUTENBbHBIX, >KHBOTHBIX
KJIETOK, MUKPOIIPETIapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «l3yueHue cCTpoeHUs KIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlaGopaTopuas pabGora «ccienoBanue IasMoin3a M AEMIa3MoJn3a B PaCTUTEIbHbBIX
KJIETKax.

IIpakTyeckas padora «3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BelecTB M NPeBPallleHUE IJHEPTUN B KJIETKe

AccUMMIAIMS U JUCCUMWIALUS — JIB€ CTOPOHBI MeTabosn3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTPOGHBIK H  TeTepoTpodHBIA. YyacTue KHUCIOpoAa B  OOMEHHBIX  MpoIleccax.
OHepreruyeckoe obOecneueHue kierku: npespamieHue AT B 0OMEHHBIX Ipoleccax.
depMEeHTATUBHBIN XapakTep peakuuid KIeTOYHOro Mmerabonu3ma. depMeHThl, UX CTpOEHHE,
cBoiicTBa W MexaHu3M aedcTBus. Kodepmentsl. Otianuus (GepMEHTOB OT HEOPraHMYECKUX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOUTOPBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKIMI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OpPraHMYECKHX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUCeHHbll U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbL
peakyuonnoeo yeumpa. Ponp xmnopomnactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBas
dazel. @omoovixanue, Cs., Cs. u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
Bausinue paznuuHbIx GakTOpoB HA CKOPOCTh (POTOCHHTE3a. 3HaUeHUE (POTOCHHTE3A.

XemocuHte3.  Pa3HooOpasue  OpraHuM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULUUPYIOIIHE
OaxTepuu, Kene300aKkTepuu, cepoOaKkTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHUs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’poOHBIE MHKPOOPTaHU3MBbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpraHW3Mbl. JTambl YHEPreTUYecKOro oOmeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

bronorunueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHue. Pojlb MUTOXOHApPUI B MpoIeccax
O6uonornyeckoro okucieHus. Lluxnmyeckue peakuuu. OxuciautenabHoe (GochopuiInmpoBaHHE.
Ouepeusi membpanunozo epaouenma npomonos. Cunmes ATD: paboma npomomnnoti ATD-
cunmaswl. llpenMyiiectBa a’poOHOTO MmyTH OOMEHa BEIIECTB Iepe]] aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTreTHIECKOr0 OOMEHa.

JleMoHCTpanun

[Toptpetsr: Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpanckuit, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «IHEpreTUYeckhii oomen», «buocuHTe3 Oenmkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBON MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKONW aKTUBHOCTH (epMeHTOB (Ha
IpUMEpE aMHJIa3bl WIINM KaTanaas3bl)».



JladbopaTtopnasi pab6ora «l3ydeHue (epMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTopHnas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBeHHast uHpopManus U peaju3amnus eé B KJIeTKe

Peakuuu matpuuHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbli cuate3 PHK. [IpuHOMOBI TpaHCKpUNIUK: KOMILJIEMEHTapHOCT,
AHTUIIAPAJUIETbHOCTh, aCUMMETPUYHOCTh. Cospeganue mampuunvix PHK 6 sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpancnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcioBust
ouocuHTe3a Oenka. KoaupoBanue aMuHOKHUCIIOT. Postb pubocoM B OnocuHTE3€e Oenka.

Coepemennvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKapHOT. Perymsanus akTHBHOCTH T€HOB y mpokapuoT. [umore3a omepona (®. XKaxo0, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2ernos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeocTtas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U OONMUTaTHbIe mapa3uThl. CTPOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

Bupycubie 3aboneBaHusl uenoBeka, JKUBOTHbIX, pactenuid. CIIN, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

buoungpopmamuxa: unmeepayusa u ananuz 6orvuux maccueos («bigdatay) cmpyxmypHuix
buonoeuveckux OauHvix. Hanomexuwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
Gdynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoOHCTpaLun

IToptpetsr: H. K. Konbuos, /1. . iBaHOBCKUI.

Tabmuet u  cxembl: «buocunTe3 Oenka», «[eHeTnueckuii koa», «Bupyce,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. /KuzHeHHBbINH HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsauus. Muatepdaza u muro3. OcoOeHHOCTH
MpoIeccoB, mpoTekatomux B uHTepdase. [loaroroka kinetku kK aenenuto. [Ipecunrernyeckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOIbI
uHTEp(Pasbl.

Matpuunsiii  cunte3  JIHK -  pemmukanmsa. [lpunnunsr  permukanmm — JTHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aAHTUIAPALIEIBHOCTh. MeXaHu3M
permmukannu  JIHK.  Xpomocombl. Ctpoenne xpomocoMm. TemoMepbsl U TeloMepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIl. JIMIIOWIHBIA M TaryiouJHBIA HAOOPHI XPOMOCOM.
I"'omonornunsie XpoMocomsl. 110710BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a UM MPOUCXOJSALIME B HUX MpoLEcChl. THUIIbI
muto3a. Kaprokunes u nutokunes. buonorudeckoe 3HaueHre MUTO3a.

Perymsimuss mMuToTHueckoro nukia kieTku. I[Iporpammupyemasi kierouHas rubenp —
arornTo3.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmvl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemka» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmunpl u cxembl: «Ku3HEHHBI HUKI KIETKW», «Muto3», «CTpoeHHE XpOMOCOMY,
«Permmukanus JJTHK».

OO6opynoBaHue: CBETOBOW MHUKPOCKON, MHUKporpenaparbl: «MuT03 B KieTKax KOpelKa
JTyKay.

JlaGoparopHas padora «/3yueHrue XxpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

JlabopaTopnas pa6ora «HaOmroneHne MuTO3a B KIETKAaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue u GQyHKIIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOUHBIE,  KOJIOHHAJIbHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOECHUS U KU3HEACATEIHLHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcTsl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocCBsI3b 9acTel MHOIOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI OPTraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumel pacTUTENBHBIX TKaHe: oOpazoBaTenbHAs, MOKPOBHAS,
MPOBOIIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpoeHUs, (PYHKUUNA U PaCHOIOKEHHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  YeJOBeKa. THUNBI JKUBOTHBIX TKaHEW: SIUTETHATbHA,
COEIMHUTENbHAsA, MblleuHas, HepBHas1. OCOOCHHOCTH CTPOEHUs, (PYHKIMHA U PaCHOJIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprassl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeKka. DYHKITMU OpraHOB M CUCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmilt. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl U BHyTpeHHMI ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JBm>xkeHue oOpraHu3MoB. JIBI)KEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHMIHOE,
JKTYTUKOBO€, pECHUYHOe. J[IBU)K€HHE MHOTOKJIETOYHBIX PACTEHUH: TPONMU3Mbl M HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbIlieyHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI ¥ UX padoTa.

[Mutanue opranuszmoB. [lormomienre BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHE.
[luTaHre TO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHble
xene3bl. [IuieBapurenbHas cucTeMa 4eloBeKa.

Heixanune opraau3MoB. [[pixanue pacrenuid. [{pixanue sxuBoTHBIX. uddy3us ra3oB uepes
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxarenbHas MoBEepXHOCTh. JKabepHoe U JErodHoe
IbIxaHue. JlpIxaHue MO3BOHOYHBIX YHBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTpOCHMsI JETKUX TMO3BOHOYHBIX J>KMBOTHBIX. JlpIXxaTenpHasi cHCTeMa dYeloBeKa. MexaHu3m
BEHTWIAINH JIETKUX Y TITUIl 1 MJIEKONUTAIOMUX. Perymsimus apixanus. [[pixaTenbHbie 00bEMBI.

TpaHcnopT BelIeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuil. TpancmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MO3BOHOYHBIX JKMBOTHBIX U uyenoBeka. Cepaile, KPOBEHOCHBIE COCYAbl M KpoBb. Kpyru



KpOBOOOpaIieHus..  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u e€ perysiusi.

Beinenenne y opranu3moB. Bbigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
Cokpatutenbuble Bakyoiu. Opranbel BbiaeneHus. DOuibTpanusi, cekpenuss U obpaTHoe
BCAChIBAaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiAeNeHus1. CBs3b MOJOCTU Tejla ¢ KPOBEHOCHOM
Y BBIICTUTEIBHOM cUCTEMaMU. BpineneHrne y MmO3BOHOYHBIX XKMBOTHBIX M dYesioBeka. [loukwu.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHue MOYH Y YETIOBEKa.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
IUCTHI TPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI 1 UX TPOU3BOAHBIC. 3aIIUTAa OPTaHU3Ma
oT OosiesHed. MmMmyHHas cucrema 4yesnoBeka. KieTOUHBIH M TymMOpajdbHBI HMMMYHHUTET.
BpoxxnéHupli W TPHOOPETEHHBIM  CrIEM(PUYESCKUA HUMMYHUTET. Teopuss KIOHAIBHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®@. M. Bepuer, C. Tonerasa). BocnanuTtenbHbie OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN.

Pa3apaxxuMocTe M perynsuuss y OpraHu3moB. PazipakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacteHuil. POocToBble BeleCTBa U HX
3HAYCHHE.

HepBHas cucrema u peduieKTopHas peryisiius y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KMBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisiisi W SHIAOKPUHHAs CUCTEMa KUBOTHBIX W 4yesoBeka. JKesesbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. [lelicTBue TropMOHOB. B3auMMOCBSI3b HEpPBHOU U
SHAOKPUHHOU cucteM. ['unoranamo-runodusapHas cucTema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCIH», «MHOTOKJIETOUYHBIE BOJOPOCIN,
«bakrepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUi», «CHCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUII»,
«KopueBsie cuctembl», «Ctpoenue ctebinsn», «CTpoeHHe JMCTOBOM TIaCTHHKMY, «TkKaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/pixarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHass CUCTEMay,
«BpiienurensHas cuctemMay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MbIby, «MMMyHUTETY,
«KumeynomnonoctHbie», «CxeMa MUTaHusa pacTeHui», «KpoBEHOCHBIE CHUCTEMBI TTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue MmiaHapun», «BHyTpeHHee CTpOeHHE A0KIEBOTO
yepBsa», «HepBHas cucrema pwid», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema mnTuiy, «HepBHas cucteMa MIIEKOMUTAIONINX),
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHel, paKOBHUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbIE
AK3EMIUISIPBI KOMHATHBIX PACTeHHM, TepOapuyl paCTeHUI Pa3HBIX OT/EJIOB, BIAYKHBIE MTpenapaThl
KUBOTHBIX, CKEJIETHl MTO3BOHOYHBIX, KOJUIEKITMH OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
o0opymoBaHue Js JEMOHCTpPAIlMM TMOYBEHHOTO U BO3AYIIHOTO TIHTaHUS PACTECHUH,
pacuieruieHuss Kpaxmaia ¢ OenkoB TMoja JeiictBueM (QepMeHTOB, 000pyAOBaHHE IS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHrue TKaHel )KUBOTHBIX.

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: OecIionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBoe. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYJIALMS, (hparMeHTanus, KJIOHHPOBAaHHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kieTkH, unu ramerel. Meiio3. Cranguu Meiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpenzaponpiieBoe pasurhe. l'ameroreHe3 'y JkMBOTHbIX. [lonoBble  kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KJeTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnogoTBOpeHHE U AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIOOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPTaHU3MOB (OHTOreHe3). DMOPHOJIOrHs — HayKa O Pa3BUTHUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanunoe u Hedepmunupogantnoe opodrenue. bracmyna, munvl
onacmyn. OcoOeHHOCTU IPOOJICHUST MIEKOMUTAIOMIUX. 3apOJIbIINIEBbIE JUCTKH (TACTPYJISLINS).
3akiaZKka OpPraHOB M TKaHEW U3 3apOJBIIICBBIX JHMCTKOB. B3aumHOe BiIMsSHUE YacTel
pa3BUBAIONIETOCS  3apojibliia (3MOpUOHANBHAS HMHAYKIHMS). 3aKjajka IUlaHa CTPOCHHS
JKUBOTHOTO KakK pe3ylbTaT HEpapXUUYeCKHX B3aMMOJEWCTBUI reHOB. BimsHue Ha
SMOPUOHANIBHOE PAa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYKAIOIIEH CpEeIbl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbI nepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHUe MPSIMOrO0 M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunbel pocta >KUBOTHBIX. @akTOpbl PETYNSIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAIMOPHUOHAIIBHOTO DPa3BUTHS y KUBOTHBIX M yesoBeka. [leprojpl OHTOreHesza yesloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHUEe TPOLECCHI.

PasmHoxeHune u paszputue pacrteHuil. ['amerodpur m crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meioza. ['ameToreHes y pacTeHMH.
OmiogoTBOpEHHE M pa3BUTUE PACTUTENBHBIX OPraHu3MoB. J[BOWHHOE OIIOIOTBOPEHUE Y
IIBETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3Mbl PETyISIIIUU OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

JleMoHCTpanun

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmuupl u cxembl: «BereraTuBHOEe pazMHOKeHUE», «TUIBI OECIOnI0ro pasMHOKEHUD,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHE SULEKIETKH M CIEPMaTO30UAa,
«OcHOBHBIE CTaJuMu OHTOreHesza», «lIpsimoe u Hempsimoe pa3BuTHe», «PazBuTHe MalicKoro
Kyka», «Pa3Butne capanumn», «Pa3BuTHe IArymKkny», «/{BoifHOE OIIOJOTBOPEHUE Y LIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYJOJbHBIX pacTeHUN», «KU3HEHHBIN UK
MOpPCKOM  KamycTbl», <«JKW3HEHHBIM MUKI MXa», <«OKW3HEHHBI MUK NanopOTHUKAY,
«KW3HEeHHBIN UK COCHBI.



OOGopynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl SIMIIEKIETOK U CIIEPMAaTO30UI0B,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHuEe OpPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYMBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKM Kak Hayku. PaGortel I'. Mengpens, I'. ne
@®puza, T. Moprana. Poib oTeuecTBeHHBIX y4Y€HBIX B pa3BuTHH reHetuku. Paboter H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHBIE
IeHbl, aJIbTEPHATUBHbIC NPU3HAKH, JOMHUHAHTHBI M PpELECCUBHBIH IpPHU3HAK, T'OMO3HUIOTAa,
TeTepO3UroTa, YMCTast JIMHUS, THOPUABI, reHOTHN, (QeHotur. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYISIPHO-T€HETUYECKHI.

JdeMoHcTpannn

[Toptpersr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. . Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: «MeTOoIbI TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpeuuBanue. llepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
rubpuaoB mnepBoro nokoieHus. IlpaBuno nomuHupoBanus. Bropoit 3akon Menzens — 3aKoH
paciieruieHus Ipu3HakoB. LluTonoruyeckne 0OCHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umoresa
YUCTOTHI FaMeT.

AHanuzupytomiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleJJOBAHMUS.
Pacmiennienne npu3HakoB MIPpU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemmuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOI0rN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHoe Hacae10BaHNE
T€HOB, HApYIICHHE CLEIUICHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpHsl HaCIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIpPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBI M TeTepOraMeTHbIM NOJI. ['eHeTnyeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE ICHCTBHE TIE€HA.
MHoXecTBEHHBIH ayulenu3M. B3anMoneicTBue HeaUIeNbHBIX T'eHOB. KOMIIIIEMEHTapHOCTS.
Onucra3s. [Tomnmepns.

I'eHeTMYECKMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3Mbl B3aUMOJACUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHUecKkre acreKThl KOHTPOJIS U U3MEHEHUS! HacJeICTBEHHOM nHpopMaluu B
MOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpan U

IToptpetsr: I'. Menaens, T. Mopras.



Tabmumpl u cxemsl: «[lepBbiii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupyoliee ckpeuBanue», «Henonnoe gomuaupoBanue», «CLemieHHOE HAcleJOBaHUE
MPHU3HAKOB y Apo30d by, «I eHeTnka monay, «Kapuorumn yenoekay, «Kapruotun apo30Quiis,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJSl IEMOHCTpPALlMU 3aKOHOB €IMHO00paszus ruOpuOB MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALlMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb [l IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3yinbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUSA Y
JIPO30(UITBD».

IIpakTuyeckas pa6ora «/3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3anmopnelictBie reHoTtuna u cpeapl npu (GopmupoBaHuH (eHoTHNa. VM3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHBIE NPHU3HAKH. Buasl  M3MEHYMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHass U3MEHUYMBOCTb. Ponb cpeabl B (OpMUPOBAaHUM MOIUGUKAIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanunoHHsll psii M BapuanuoHHas kpusas (B.
HoranHncen). ColicTBa MOIM(UKAIIMOHHOW H3MEHYUBOCTH.

I'enoTunuueckass u3MeHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bubl
TeHOTUITUNYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHUOHHASI.

KoMOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 M MOJOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
W3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BHU/IA.

MyTtanonHass W3MEHYMBOCTb. BHIBI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIMepHBIE W IUTOIUIA3MATHYECKHUE MYTAIUU.
ComMaruueckne W MOJOBble MyTanuu. [IpUYmMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U HX
BIIMSIHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBunoB). BHesnepHas W3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (YaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpan U

IToptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuupl 1 cxembl: «Bunbl u3meHunBOoCTHY, «MoaudukannoHHas H3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmiogorBopenue»,  «[ eHeTHyeckue
3a00sIeBaHUS YellOBeKay, «Buapl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOMA
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUALMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpENapaTax)».

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBexka. MexayHapoaHasi NMporpaMMa HCCIEIOBAHHMS TE€HOMa YeEJIOBEKa.
MeToibl U3Y4YeHUS TEHETUKHU YETIOBEKAa: FeHEalIOTMYeCKUi, ONMM3HEIOBBIN, [MTOTEHETHUYECKHIA,
MOMYJISIIUOHHO-CTATUCTUYECKUH, MOJEKYISIpHO-TeHeTUYeCKuid. COBPEMEHHOE OMpeIeIICHUE



TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHKNE, TEHOTUIIMPOBAHKE, B TOM 4yucie ¢ noMouibro [T1[P-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MPEApacloIOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW TE€HETUKH B
MPEIOTBPALICHUH M JICUCHUU T'eHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-reHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOT0 Ipy3a». DTHUYECKUE aCIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PH3UUYECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYKawllel cpeabl. l'eHeTnueckas MpeapacrnoaokeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToabpl M3YUYCHHs] TEHETUKH YEIOBEKay,
«"eneTnueckue 3a00JIeBaHUS YEITOBEKAY.

IpakTnyeckasi padbora «CocTaBieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkAEeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. .
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOrooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/JJaHMM COpPTOB pacTeHUM U Mopoxa KUBOTHbIX. CopT, mopoja, MmWTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcIeACTBEHHON m3MeHunBoct H. WM. BaBuiioBa, ero 3HaueHue mjist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekiMoHHOM paboThl. MIcKyccTBeHHBIN OTOOP: MacCOBBIN U MHIMBUYaIbHBIMN.
Otanbl KOMOMHAIIMOHHOM cenekiuu. VcnbiTanue npousBoautesnei mo motoMctBy. Ot6op mo
TEHOTHITY C IIOMOIIBIO OIICHKH ()EHOTHITa TOTOMCTBA U OTOOP IO TEHOTHUITY C ITOMOIIBIO aHAH3a
JIHK.

HckycCcTBEeHHBI MyTareHe3 Kak METOJ] CENEKIHMOHHOW paboThl. PamuanoHHbBIl U
XUMHUYECKHM MyTareHe3 KakK MCTOYHMK MYyTalMid Yy KYyJIbTYpHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekoMOMHaHTHbIX JHK nmns
MOJTYYEHHS UCXOAHOTO MaTepralia JIJIsl CEEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpelIMBaHue, Wik UHOpUAUHT. HepoacTBeHHOE CKpelrBaHue, Wik ayTOpuaAuHT. [eTepo3uc u
ero mpuyuHbl. Mcnonp3oBaHue rerepo3nca B - cenekiuu. OtmanéHHas ruOpuaM3aIus.
[Ipeononenne Oecruioausi MEXKBHAOBBIX THOpUIOB. JlOCTHMIXKEHUS CENEKIIMH pacTeHUH U
JKUBOTHBIX. «3€1EéHAsl peGoNtoOYUsLy.

CoxpaHeHHEe U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN W HX JUKUX
poauyeii i CO3aHMUsI HOBBIX COPTOB U THOPHUIIOB CEIHCKOXO03SUCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHbIX U NPOMbLCA0BLIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM qucie ¢ NpUMeHeHUemM COBPEeMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosbix uoetll u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsnenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuip! 1 cxeMbl: «L[eHTpBI TPOUCXOKACHUS U MHOTOOOpa3us KyJbTYPHBIX PaCTCHUID,
«3aKOH TOMOJIOTMYECKUX PAJIOB B HACIEICTBEHHOM HW3MEHUYMBOCTH», «METOIBI CENEKIUn»,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

Jlaboparopnasi paGora «/3yueHue cCOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
JKUBOTHBIX).



JlaGoparopHas padora «/3yueHre METOI0B CEJIEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypenst «OCHOBHBIE METOJIBI M JOCTHXKEHHUS CENEKIIMU PACTeHHM M >KUBOTHBIX (HA
CEJIEKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JIaOOPATOPUIO arpOYHUBEPCUTETA WM HAYYHOI'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHas OWOTEXHOJIOTUA: XJeOoIeueHue,
HOJIy4eHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. Mukpoouosorudyeckuii cuute3. O0BbEKThI
MHUKPOOHOIOTHYECKUX TeXHOMOoTui. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BATAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO IOIYYEHHsI OPraHU3MOB U MX KOMIIOHEHTOB, COIEPIKaIINX
HE BCTpEYaroIuecs B IPUpoJie ONOCUHTETUYECKHE ITYTH.

Kiterounas mHkeHepus. MeTonpl KynbTypbl KIETOK M TKaHEHM PAaCTEHUM M KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comartudeckuii smOpuoreHe3. lcmomnbp3oBaHue
raliOuIoB B CENEKLUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNIOHANbHBIX U NONUKIOHANbHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SIMLEKIETOK W KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6neHus, KyJIbMmueUpoBaHusi U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHasl M T'eHHas MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 IéHa U KOHCTPYMPOBAHHE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxeHUs U MEPCHEKTUBBI
XPOMOCOMHOM M TEHHOM HWHXEHEpUHU. OKOJIOTMYECKHUE M JITHYECKHE NpoOJieMbl T'€HHON
VUHXCHEPUU.

Menununckue 6uorexnosoruu. [loctrenomuas mudposas meaununa. ITIP-nuarnocTuka.
MeTab010MHBIN aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKH COCTOSHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIETOK. TapreTHas Tepamnus paka. 3D-
OvomH)xeHepusi A pa3pabOTKM  (QyHIaMEHTAJIbHBIX OCHOB MEIWIMHCKHX TEXHOJIOTHA,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIHMi TPEXMEpPHOro OMONPUHTHHra U
ckaddonauHra s peteHus 3a1a4 NepCcoHaTN3UPOBAHHON MEIULIMHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBieHHe MOJIEKYJISPHBIX MeXaHu3MoOB (yHkimonupoBanus PHK-
coJiepKallX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J1€BaHMsl YeNIOBEeKa U )KUBOTHBIX.

JleMoOHCTpaL U

Tabmupl u  cxembl: «/crnonap3oBaHME  MHUKPOOPraHM3MOB B MPOMBIIIJIEHHOM
IPOU3BOACTBEY, «KileTouHas nHxkeHepusn», «I'eHHas MHKEHEPUsI».

JlaGopaTopHas paGora «/3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHOIOrns — BayKHEIas Mpou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).

11 KUIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIHOHHBIX NPeACTABJIEHUA B OMOJI0THI
OpomononHas teopust Y. Jlapuna. [Ipennocsuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3HB
Y Hay4Has JearenbHocTh Y. J[apBuHa.



JBwkymme cuibl dBomonuu  BuaoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
PasMHOKEHHSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppba 3a CylIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoit Teopuu sBosonuu (CTD). HelTpanbHas TeOpus SBOTIOLNH.
CoBpeMeHHas IBOJIIOIMOHHAS Ouoorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

IToptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, O. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonneiin, [. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBod npupoasl (mo K. JlunHero)», «JlecTHuna >KUBBIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS MNPUCHOCOONICHUH Yy pacTeHHd u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. Jlapsunay, «Haxoaku Y.
HapBuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasl romyOei», «MHoroobpasue
KYJBTYpHBIX (hopM KamycTsl», «[loponbl JOMalIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLIUX CHUJ 3BOJOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJIIOLIUN.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tonmymnsiuust Kak 3JeMeHTapHas eAuHULa 3BoolMU. COBpEMEHHBbIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisaiuil. I3MeHnenune reHo(oH/1a oMY KaK
3JIEMEHTApPHOE 3BOJIIOLIMOHHOE SIBICHHE. 3aKOH TeHeThdeckoro paBHoBecus k. Xapau, B.
Baiinbepra.

OnemeHTapHbie (HAKTOPHI (IBMDKYIIUME CHJIBI) JBOJIONMH. MyTallMOHHBIA TIpoIecc.
KombOunaruBHass u3MeHUMBOCTh. [lpeil) reHoB — ciyyailHble HEHalpaBl€HHbIE W3MEHEHUs
yacToT ayuienedl B momynauusx. Oddexkt ocHoBarens. IDggexm OYmMulLIOUHO020 20PAbIUIKA.
CHudicenue 2eHemuyecko20 pasHoodpaszus: npuduHvl u ciedcmeus. Illposenenue s¢hghexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMyISIU:
reorpaduueckas (MpoCTpaHCTBEHHAs), OnoIornyeckas (penpoyKTUBHAS ).

EcrectBenHblii oTO0p — Hampamstomuil ¢aktop 3Bomonuu. PopMbl ecTecCTBEHHOTO
oTOopa: NBHUXKYIIMH, CTaOWIM3MPYIOUIMHA, pa3peiBatoluil (qu3pyntuBHbI). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[Tprcnoco0NeHHOCT OpPraHU3MOB KaK pe3yJibTaT MHUKPO3BOJIOLUMHU. Bo3HHMKHOBEHHE
npucnocoOieHuit y opranu3zmMoB. Apomopdo3sl u uauoagantanuu. Ilpumepsr npucnocobaeHnit
y OpraHu3MoB: Mopdosnornyeckue, QU3NOIOrHYECKHe, OWOXUMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kputepun u cTpykrypa. BumooOpazoBaHue kak pe3yabTaT MUKPOAIBOJIOLHUU.
M3onsauuss — xiaroueBoil ¢akrtop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUs:
ajionaTpuyeckoe  (reorpauyeckoe), CHMIATPUYECKOe (IPKOJIOTUYECKOE), «MTHOBEHHOE)
(momummonau3arus, THOpuan3anus ). JJIMTeTbHOCTh IBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl (OpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOOOpa3usl.

Posnp  »BoOmIOIMOHHOM OuoOMOrMM B  pa3pabOTKe HAayYHBIX METOJOB COXpaHEHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sUTOB U HMX X035eB. MexXaHU3MbI
bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI 0OPHOBI C HEH.

JleMoOHCTpaLun

[Toprpetsr: C. C. YerBepukos, J. Maiip.

Tabmuie! u cxembl: «MyTallMOHHAS U3MEHYUBOCTEY, «[lomynsSIiumoHHas CTPYKTypa BUIaY,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiinOepra», «JIBWKymme CHIBI  DBOJIIOIHN,



«IKOJOTHYECKasT HM3OJISAIHS TOMYJSIUiA ceBaHCKoW Qopenn», «leorpadudeckas H30IAIUAS
JMCTBEHHUIIBI CUOMPCKOM U JMCTBEHHULIBI Jaypckoi», «[lomynsannoHHble BOJIHBI YHUCICHHOCTU
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopay, «Popmbl OOpbOBI 32
CyILIECTBOBAHHEY, «MHIyCcTpHalIbHBIN MEJIaHU3M», «Kusble HCKOIIaEMBbIE»,
«IlokpOBUTENBCTBEHHAs OKpacka >XHMBOTHBIX», «lIpemympexnaromas oOKpacka >KHBOTHBIXY,
«Puznonoruueckue agantanun», «I[Iprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bugsl-gBoitHuku», «CTpykTypa BHIa B mpupone», «CrocoObl
BupooOpa3oBanus», «l'eorpaduueckoe BumooOpazoBaHMe TpPEX  BUIOB  JIAHIBIIEH»,
«DKOJIOTMUYECKOe BMJI000pa3oBaHME BHMJOB CHHUL, «[lonuruiouasl pacteHuit», «KamycTHo-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapuu pacTeHHU, KOJUIEKIIMHM HACEKOMBIX, Uydena NTHIl U 3BEper C
IpPUMEpaMHU pa3IMYHbIX MPHUCIIOCOOJIEHUM, Yyuesa NTUL] U 3Bepeil pasHbIX BUAOB, repdoapuu
pacTeHui OJIN3KUX BUI0B, 00pa30BABIIMXCS PA3IMUHBIMU CIIOCOOAMH.

Jladoparopnasi padora «BpIsBieHIE U3MEHYUBOCTH y 0CO0€H OHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(HOIOTHUECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

MeTtobl u3yueHus: MakposBoioluy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
ITepexonnblie GopMbl U GUIIOTEHETUYECKHUE PSIJIbI OPIaHU3MOB.

buoreorpapuueckue Metonsl usydeHus s3Bomouuu. CpaBHeHue ¢uopbl U (payHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue obnactu 3emiu. BUIbI-9HIEMUKN U PETUKTHI.

OMOPHOTIOTHYECKUE W CPaBHHUTEIBHO-MOP(OIOTHYECKHE METOIbI M3YyYCHHS DBOJIOIHH.
I'eHeTnyeckue MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSBJICHHS JBOJIIOLMOHHBIX HOBILECTB.
I"'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PyauMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKyIpHO-
reHeTUYeCcKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl HM3YyU€HHUs  HBOJIOLHUU.
["omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLMSI TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (TpaBwWjia)  d3BOJMOUUHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabmuupl u cxembl: «PUIOreHETUUECKUH Psifl JTOIAan», «ApPXEONTEPUKC», «3BEpo3yObIe
amepb», «Creronedans», «Puanodursy, «CemMeHHbIe TaOPOTHUKMNY, «buoreorpaduueckue
30HBI 3emnny, «Jpeid koHTUHEHTOB», «Pemukthl», «HavanbHble cTaguu SMOPHOHAIBEHOTO
pa3BUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMUHBIE M  QHAJIOTMYHBIE  OpraHbl»,
«PynumMeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YeJIOBEKAa W IIMMIaH3e», «l IaBHBIE
HaIpaBJIEHUs IBOIOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIOLIUN Y.

O6opynoBaHue: KOJUIEKIMU, repOapuu, MYJSHKH HCKOMAeMbIX OCTaTKOB OPraHM3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTAapHBIX OPraHOB M AaTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue ¥ pa3BUTHE KU3HU Ha 3emie

Hayunble rumoTessl MpPOMCXOXKJIEHUS JXKU3HM Ha 3emsie. AOuoreHe3 M NaHCHEPMUS.
JloHayuHbIE TPENCTABIEHMUSI O 3apOXKAECHUU JKU3HU (KpealuuoHM3M). ['Mmore3a MOCTOSIHHOIO
camo3apOo>KJIeHUs KU3HU U €€ ornposep:keHue oneltaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTHUS.



OcHOBHBIE dTanbl HEOpraHUYEeCKOi BoroNuK. [InanerapHas (reosorudeckasi) 3BOJIOHS.
XuMHUECKasi 3BOJIONHS. AOMOTeHHBIH CHUHTE3 OPraHMYECKHX BEIIECTB W3 HEOPIaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XounjelHa, reHEeTHYECKas
runoreza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» V. T'mnbGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE MMPOTOKIICTKH.

HUctopus 3emnu u Meroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OtTHocUTeNnbHAass ©  aOCONIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHONIOrMYecKas mKaaa: 30Hbl, IPbl, HEPHUOBL, SITOXH.

Hauanbnabie 3Tanel opraHnyeckoil 3Boitounu. [losBieHre U 3BONIOLUS MEPBBIX KIIETOK.
Oomonuss MeTabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHbIE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiXx Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[TpoucxoxaeHue sykapuoT (CHUMOHMOTreHe3). DBOJIIOLMOHHOE IMPOUCXOKIACHUE BHPYCOB.
[IpoucxoxaeHne MHOIOKJIETOYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tanbl HBOJIOLMU BbhICIIUX pacTeHUi. OCHOBHBIE apoMop(ho3bl PaCTEHUH.
Beixon pacrenuit Ha cymry. IlosiBneHue CHOpPOBBIX pacTEHUMH W 3aBOECBAHME HMMM CYLIM.
Cemennble pactenust. [IponcxoxeHre HBETKOBBIX PACTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBBIE
KUBOTHBIC. JKH3HBL B BOJIC. DBONIOIHUS MTO3BOHOYHBIX. [IporcxoxkaeHne aMpuOnii U pernTHIIHiA.
[TpoucxoxaeHne MIICKONMHUTAIUX W NTUI. [IpuHiun ximrodeBoro apomopdosa. OcBoeHHE
0eCI03BOHOYHBIMH M TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue )u3HM Ha 3emile 10 3paM U MEepUoaM: apXei, MPoTepo30H, Naneo30u, Me3030i,
KaiiHOo30HM. OOmias XapakTepuCTHKa KJIMMara U Treojiorhyeckux mporeccoB. [losBneHue u
paciBeT XapaKTepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB atMochepsbl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuuuHel u cnencteus
MaccoBbIX BbIMHUpaHHUil. COBpEeMEHHBIH 3KOJIOTMUECKUN KpU3HC, ero ocobdeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaU OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaL U

[Toptpersr: ®@. Pean, JI. Cnannanuanu, JI. [Tacrep, . . Meunuxos, A. Y. Onapun, Jx.
Xonpeiin, I'. Ménnep, C. Munnep, I'. IOpu.

Tabmunel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHuUro
caM03apoXKJIeHHs XHU3HM», «Cxema ombita C. Mmmtepa, I'. FOpu», «3JTanel HeopraHndeckou
sBoroLIMNY, «['eoxpoHoyoruyeckas mkana», «HadanpHble 3Tanmbl OpraHUYEeCKOW SBONIOIUHY,
«Cxema o00pa3oBaHUsl DJYyKapuoT MyTéM cuMOHOreHesa», «CucreMa J>KUBOM MHPUPOIB»,
«Ctpoenue Bupyca», «ApoMopho3sl pacTeHui», «PuHHOOUTBHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOYHBIE BOJIOpoCHn», «Mxm», «llamoporHukm», «l 0l0ceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTUS IKUBOTHOIO MHPay,
«ApoMop¢o3bl  KHUBOTHBIX», «IIpocreiimme», «KumeunononoctHsie», «llmockue uvepBu»,
«UYneHucToHorue», «PbI0BIY, «3EMHOBOHBIEN, «IIpecmbikaromuecs», «IItunpy,
«Munekonuratrone», «Pa3BuTue IKM3HM B apXxeWckou apey», «Pa3BuTHe JKH3HU B



MPOTEPO30MCKON 3pey, «Pa3BUTHME KU3HU B TAJICO30MCKOM 3pe», «Pa3BuTHE XU3HU B
ME3030MCKOl 3pe», «Pa3BuTHe XU3HM B KallHO30HCKOM »3pe», «CoBpeMEHHas cucrema
OpPraHUYECKOI0 MUPa».

O6opynoBanue: repOapud pacTeHUN pa3IUYHBIX OTIEJIOB, KOJUJIEKIMU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HWIJIOKOXKHX, CKEJEThI
[IO3BOHOYHBIX JKMBOTHBIX, 4Yydeja MTHUILl U 3BEPEH, KOJUIEKIMH OKAaMEHEJIOCTEH, I0JIEe3HBIX
MCKOIIAEMBbIX, MYJISIKU OPIAHUUYECKUX OCTATKOB OPIaHU3MOB.

Bupryaabnas sgaboparopHass padora «MopaenupoBanue onbiToB Muepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUUHOM aTMocdeper.

JlabopaTtopnass padora «l3ydueHne u omnucaHUE€ HCKOIIAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTuyeckast paGora «l3ydyeHue OCOOCHHOCTEH CTPOCHHUS PACTCHHH pa3HBIX
OTZIETIOBY.

IMpakTuyeckas padora «/3yueHue 0COOCHHOCTEH CTPOCHUS TTO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paenbl u 3agaun auTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBIIEHHE NPEICTaBICHUM O MPOUCXOKICHUU YelIOBeKa. Pelnruo3Hbie BO33pEeHUS.
CoBpeMeHHbIE HAYUHbIE TEOPUH.

CxonctBo  yenoBeka € KUBOTHBIMHU. (CuHcTEMaTHMYECKOE IIOJIOKEHHE  YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA YENOBEKAa C JKMBOTHBIMH: CPaBHHUTEIbHO-MOp(]OIorHuecKue,
sMOpuosiornyecKkue, (HU3HOJIOro-0MOXUMHUYECKHe, IMoBeAeHueckne. OTIHuYus 4YelnoBeKa OT
KUBOTHBIX. [IpMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE IOJIOBHOIO
MO3Ta U BTOPOW CUTHAJIbBHON CUCTEMBI.

JBuwxymme  cuibl  (QakTophl)  aHTpPONOreHe3a:  OWOJIOTUYECKHE,  COIMAIbHEBIE.
CooTHoIIeHre OMOJOTUYECKUX U COLUATBHBIX (PAKTOPOB B AaHTPOIIOT€HE3E.

OcHoBHBIE CTaauK aHTpororeHesa. PanHue yenoBexkooOpa3Hble 00€3bsHbI (IPOKOHCYIIbI)
U paHHHE TOHTUbI — O0IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0e. ABCTPaIONUTEKN —
JBYHOTHE NpEAKH JroAcH. YenoBek yMenblid, NEpBbIE M3TOTOBIEHUS Opynui Tpyaa. Yemosek
MPSIMOXOJIAIINI 1 TEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. Yenosek reinenboeprekuii —
001K TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIIA, ACHHUCOBCKHUU
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenaMu Adpuku. [laneorenernka u najieoreHOMHUKa.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYNALUAX YEIOBEKa.
MyrtanunonHsIi npouecc U nonumopdusm. IlonynsuuoHHble BOJIHBL, Apeiid T'eHOB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOT'O YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bosbime pacel: eBponeouaHas (eBpasuiickas),
aBCTPANIO-HETPOHIHASA (PKBaTOpHAlIbHAs), MOHTOJIOMIHASA (a3MaTCKO-aMepHuKaHcKas). Bpems u
NyTH paccelieHusi 4YeloBeka 1o IulaHere. EauHCTBO uenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOieHHOCT, 4YelaoBeKa K  pa3HbIM  YCIOBHUSIM
OKpykartomien cpensl. Biausuue reorpaduyeckoit cpeasl u perida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTlOBeKa.

MexauciurmHapaple MeToabl B (u3Wyeckor  (OMOJIOTHYECKOW) aHTPOIIOJIOTHH.
OBOJIIOIMOHHAS ~ AHTPOIOJIOTHSI M TMaJlCOAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJIALHUM.
buocounaneHple  uCClE€NOBaHMS ~— NPUPOABI  yesoBeka.  VMccimenoBaHue — KOZBOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YEJIOBEKE.

JleMoOHCTpaLun



[Toptpetsr: Y. apBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumet uw  cxembl: «MeTOasl  aHTPOMONOTUMY», «[ OIIOBHOW MO3r  YEIOBEKay,
«YenoBekooOpa3Hbie 00e3bsiHB), «CKeNeT 4eloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBWKyIIME CHJIBI aHTPOIOreHe3a», «JBOJIOLIUOHHOE [PEBO YEJIOBEKay,
«ABcTpasionurek», «HenoBek ymenslity, «HenoBek npAMoXoaamuiny, «JleHuCOBCKHUI 4eT0BEK»
«Heanpepranbupl»y, «KpomanboHb, «lIpenkn uvenoBekay», «OTambl 3BOJIOLUU UYEIOBEKAY,
«Pacel uenoBekay.

OO6opynoBaHue: MyJIsKM OKaMEHEJIOCTEeH, IPEIMETOB MaTepHalbHONW KyJIBTYphl IIPEIKOB
YelnoBeKa, penpoaykiuu (potorpaduu) KapTUH C  MHUGOJIOTHYCCKUMU U OMOJICHCKUMU
CIOKETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpaduu HaXOJA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepelra 4eslOBEeKa M uepena LIMMIAaH3€, MOJENb KHCTHU YEJIOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIHN TOPCa IPEIKOB YEJI0BEKA.

Jladoparopuasi paGora «/3ydeHne OCOOCHHOCTEH CTPOCHHS CKelieTa YeJOBEKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOTMYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAJ0OPraHM3MEHHBIX CHCTEM € OKPY/KAKIIeH cpenoit

3apoxaeHue U pasButhe sKoioruud B Tpyaax A. ['ymOompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
9KOJIOTMH C APYTHMHU HayKaMH.

Mertonbl skosoruu. [loneBbie HaOMONEHUS. DKCIEPUMEHTHI B 3KOJIOIMU: HPUPOIHbBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTMU. MOHUTOPUHI OKpYKalOLEH CpeJibl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HAYEHUE DKOJOTMYECKMX 3HAHUM JUIS 4EJIOBEKAa. DJKOJIOIMYECKOE MHMPOBO33PEHHE Kak
OCHOBa CBs3€M uyesnoBeuyecTBa C MNpuUpofoid. POpMHUPOBAaHUE 3KOJOTMYECKOW KyJIbTYpPBHl U
HKOJIOTMYECKOM TPaMOTHOCTU HACEJICHUSI.

JleMoOHCTpaL U

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmunp!l 1 cxembl: «Paznensl skoiorun», «Metoasl skojgoruny, «Cxema MOHUTOPHHTA
OKPYKaIOIIEH Cpeb».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa 0OMTaAHUA

Okonoruyeckrue (aKTopbl W 3aKOHOMEpHOCTHM MX JedctBus. Knaccudukanus
DKOJIOTUYECKUX  (akTOpoB:  abMOTHYEeCKHe, OuOoTHYecKue, aHTponoreHHele. OOuue
3aKOHOMEPHOCTH JielcTBUS 3Kojoruueckux ¢akropos. Ilpasuno munnmyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTb. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuil paxrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOT'O CHEKTpa Ha OpraHU3Mbl. DKOJIOTWYECKHE TPYIIbl PACTEHUH U KUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurHanpHas posib ceera. doTonepuoausm.

Temmeparypa Kak skonoruyeckuit Qaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[TorikniIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BnaxHocTts kak skojorudeckuil ¢akrop. [IpucnocobneHuss pacTeHuid K MOAJIEPKaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHuid mo OTHouIeHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXKUMA.



Cpenbl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYyIIHAs, IMOYBEHHAs, TNTyOWHHAas
NOJNOYBCHHAs!, BHYTPHOpraHU3MeHHas. DU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHMA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHemnue u BHyTpeHHre pUTMbl. CyTOYHBIC U TOJAUYHBIE PUTMBL.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHI JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xusHeHHoi ¢opme. KuzneHHBIE (OPMBI
pacTeHMii: nepeBbs, KYCTAPHHKH, KYCTApHUYKH, MHOTOJICTHHE TPAaBbl, OJHOJICTHHE TpPAaBBHI.
JKuznennbie (GOpMBI KMBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’pOOMOHTHL. (COOCHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHMA:  KOHKYPEHIIMA,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajTu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduueckue  B3auMMOIEUCTBHS  (TONMUYECKHUE,
dopuueckue, (adpuyeckue). 3HaUyCHUE OWOTHYECKUX B3aMMOJICHCTBUN I CYIIECTBOBAHMS
OpPraHu3MOB B cpejie ooutanus. [IpHHIMT KOHKYPEHTHOTO UCKITFOYCHHUS.

JleMoOHCTpaL U

Tabmuiel 1 cxeMbl: «JKonoruueckue Gpakropbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMI0OKPOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIC
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTalud KUBOTHBIX», «Cpenbl OOUTAaHUS OPTaHU3MOBY,
«buonoruueckue putMeD», «KnusHeHHsle (popMbl pacTeHuin», « K1u3HeHHblEe (OPMBI JKUBOTHBIX,
«JKocHuCcTeMa IUPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTeMa XBOWHOro necay, «llemm muTtaHusy,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

OGopynoBaHue: TepObapuu pacTCHH W JKUBOTHBIX, MPHCIIOCOOJICHHBIX K BIUSHUIO
pa3IMYHBIX  JKOJIOTMYECKHX  (AKTOPOB, TepOapuu  CBETONIOOMBBIX, TEHETIOOMBBIX H
TEHEBBIHOCJIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHENIOOMBHIE U TEHEBBIHOCIHMBBIE KOMHATHBIC
pacTeHus, repOapuM ¥ KOJUJIEKUUU TEIUIOIIOOMBBIX, 3UMOCTOHMKHUX, MOPO30YCTOMUYMBBIX
pacTeHMii, 4Yydena MNTULl M 3Beped, repOapuu pacTeHH, OTHOCSAIIMXCA K Trurpoduram,
KcepopuTam, Me30pHUTaM, KOMHATHBIE DPACTEHHs JaHHBIX TPYIN, KOJUIEKIIUU IKHBOTHBIX,
oOHuTaIOIUX B pa3HbIX Cpeiax, repOapuu U KOJUIEKLIUU PacTeHUH M KMBOTHBIX, 00JIala0IINX
YepTaMud TMPUCHOCOOTIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBUHM JKU3HU, repOapuu H
KOJJICKIIMM PACTEHWH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (POPM, KOJUICKIIUH KHUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aHMMO/ICHCTBHSIX.

JlaGopaTopHas paGora «BrIsgBieHHe TPUCTIOCOOIEHUN OPTaHU3MOB K BIIUSTHUIO CBETa.

JlaGopaTtopnas pabora «BblsiBiIeHHE NPUCHOCOONEHUNH OPraHU3MOB K  BIMSIHUIO
TEMIIepPaTyphI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHM W3 Pa3HBIX MECT
oOUTaHUSY.

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyIsuu. [lomyssiust kak Ouojornueckasl cucreMa.
Pons HeomHOpomHOCTH cpefbl, PU3MUECKUX OapbepoB W OCOOCHHOCTEHW OWOJOTHH BHUIOB B
(bopMHpPOBaHNUU MPOCTPAHCTBEHHOMN CTPYKTYpHI OMysIMii. OCHOBHBIE TIOKA3aTeH MOMYJISLUH:
YHUCJICHHOCTh, IJIOTHOCTh, BO3pAacTHAas M MOJOBas CTPYKTYpa, POXKAAEMOCTh, NMPHUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSL.

DKkonornyeckast CTpykTypa momymsnud. OIleHKa YHCICHHOCTH TOMmyJsiud. J{mHamuka
nonyasuu 1 e€ peryisiuusa. buotuueckuil noreHnman nonyasuuu. MoenupoBaHue JTMHAMUKU
nonynsuu. KpuBble pocTa uucieHHOCTH momynsuud. KpuBble BbDKHMBaHUS. Perymsmus



YHUCIIEHHOCTU TMOMYJSLMHA: pOib (AaKTOPOB, 3aBUCSIIMX M HE 3aBUCAIIUX OT IJIOTHOCTH.
OKojorudeckue crpareruu Buaos (r- u K-crparerun).

[Tonsatue 00 »HKoNMOrMYecKo Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humud. [loreHnumanbHas u
peann30BaHHAs HUILIN.

Bun kak cucrema nomymsuuil. Apeanbsl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOJIornueckue HWHBa3HUU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToprper: Ix. M. XaTuynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKUE XapaKTepUCTUKU nonyasuuny, «[IpoctpancTBenHas
CTPYKTypa nonyimsauun», «Bo3pacTHble mnupamuisl nomyisiquun», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3EMJIM Pa3IUYHBIMH OpranuzMamu», «Mognens skonmornueckord Humm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUU KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PACCETCHUIOY.

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLICHO3E.

Okocucrema kak oOTkpeiTas cucrema (A. JIx. Tencnum). DyHKUMOHANbHBIE OJIOKU
OpraHU3MOB B JKOCUCTEME: IPOAYLEHTbI, KOHCYMEHTbI, peayLeHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenn u cetu. Abnorndyeckue OIOKK dKocucTeM. [10UBBI M MIIBI B 9KOCHCTEMAX.
KpyroBoport BeliecTB U MOTOK 3JHEPTUU B IKOCUCTEME.

OcCHOBHBIE ITOKA3aTENHN YKOCUCTEMBI. buomacca n npoaykius. DKOJIOrM4eCKue MUPaMuIbl
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
NPUYMHBL. AHTPONOTEHHBbIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHoe cooOIIecTBO.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHos. Pasmuuus mexnay
AHTPOTIOTEHHBIMH M MIPUPOTHBIMU HKOCHCTEMAMH.

VYpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojckas ¢iopa u dayHa.
CunanTpomnuzanus ropojckoi ¢ayHbl. buomornueckoe #  XO3SHCTBEHHOE 3HAUCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUN  OpraHM3MOB B
sKkocucTteMax. Ponb kackadnoeo s¢hghexkma u 6u008-30upuxamopos (Kurouesvix 6udos) &
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUHM U BEIIECTB MEXAY CMEXKHBIMU
HSKOCHUCTEMaMU. YCTOMUMBOCTh OpPraHU3MOB, NOMYJISUMA M OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3JECHCTBUMH.

Mexanuzmvl  6030eticmeusi  3a2pA3HEHUNl  pA3HBIX MUNO8 HA  CYOOP2AHUBMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPpMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToI0JIOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.



JleMoHCTpauMu

IToptper: A. JIx. Tencnu.

Tabmuuel u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA HMIMPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOrO Jecay, «DyHKIMOHANbHBIE TPYNIbl OPraHU3MOB B HSKOCHCTEME,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAsl, JETPUTHAs)»,
«IKOJOTUYECKAs MUPAMKIa YUCEID», «IKOJIOTHYECKas MUpaMuia OMoMacchl», «IKOJIOTrHYecKas
nupampaa sHeprum», «OO0pazoBanue Oosota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca mociie moxapa», «IKocucTema 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB U IOTOK
SHEPruu B arpoieHosey, «IIpumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIUH HACEKOMBIX, Yydesla INTHUI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYLINX PACTCHUN, aKBApUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcanne ypo0IKOCHCTEMBI».

Jladoparopnasi pa6ora «/3yueHue pa3HOOOpa3usl MEJIKUX MTOYBEHHBIX YJICHUCTOHOTUX B
Pa3HbIX SKOCUCTEMAX .

IKCKypeusi «IKCKypCcHs B THIWYHBIN OHoreorneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WK B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmerianerapuas o0oj04Yka 3eMiIH, TIe CYIIECTBYET WM CYIIECTBOBAja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3iocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uocheps u e€ cocra. JKuBoe BemecTBo Ouocdepsl U ero PyHKINU.

3aKOHOMEPHOCTH CymecTBoBaHUS Onocheprr. OcodeHHOCTH OMochepsl Kak TiodambHON
skocucTeMmbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel BemectB U
OHoreoXMMHYECKHe HUKIBI (yriiepoa, a3ora). PutMuuHocTs siBneHuit B Ouocdepe.

3onanbHOCTH OuOCchepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIN: TYH/ApA, XBOHHBIE
jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpyktypa ¥ (QYHKIUS S>KHBBIX CHCTEM, OIIEHKA WX PECYpPCHOTO TIOTEHIHala M
O6uochepHbIX QYHKIUI.

JleMoOHCTpaLun

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmunet u cxemsl: «['eocheps 3emnny», «KpyroBopot azota B mpupoje», «KpyroBopot
yriepojia B npupojzie», «KpyroBopot kucnopona B npuponae», «KpyroBopoT BoJbl B IPUPOIE»,
«OcHoBHBIE OuOMBI cymmny, «Kimumatuueckue mosica 3emum», «Tynmapaw, «Taiiray,
«C™memannbii  necy, «lllupokonmucTBennbit sec», «Ctenb», «CaBanHay, «llycThiHY,
«Tponmyeckuii mecy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

DKOJIOTHYECKHME KPU3UCHI W HX TpUYHHBL BozaeicTBue denmoBeka Ha Owocdepy.
3arpsi3HeHue BO3MyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HeHHME BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymienue nousel. OXpaHa OYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpOIIOTEHHOE  BO3/€IICTBHE Ha pacTUTEIbHBIM M KUBOTHBIM wmup. OxpanHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbI MPUpPoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupojnsie Tepputopun (OOIIT). boranndeckue caapl U 300J0THYECKUE
MapKH.



OcHOBHbBIE TPUHIIUIIBI YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA W MPHUPOAbI. ParmoHanbHOe
NPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emnu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3HCca
U €r0 BEpOSITHbIC OCTIEACTBHUSL.

Pa3BuTHe METOJAOB MOHUTOPUHIA Pa3BUTHS ONACHBIX TEXHOTEHHBIX IPOLECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugarouue O00CMyn K UHDOPMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem 1 cnocooo8 Hopbovl ¢ OHUONOBPENCOEHUAMU.
Pexoncmpykyus mopckux u HazemHuix 5KOCUCmeM.

JleMoOHCTpaL U

Tabmuupl u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre Truapocheps»,
«3arpsizHenure 1mouBbl», «llapHuxoBbiii  3ddekT», «Ocobo oxpaHseMble NPUPOTHBIC
TEPPUTOPUNY, «MOJEIH YIIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaguu OXpaHSIEMbIX pPACTEHWH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYAIOIIUMUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: JTUYHOCTHBIC, METAIIPEAMETHBIC U PEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX pe3yJlbTaTOB OCBOCHUS MPOTrpaMMbl MO OHOJIOTMH BbIICIICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOONPEIEICHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JIMYHOCTU HAa OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPATULUN pa3BUTUS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYUYaAIOIUXCSl PYKOBOJACTBOBATHCSA B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  yCTaHOBKaMH, HPHUCYUIUMU  CUCTEME
Ouojoruueckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ DKOJOTMUECKON  KYJIbTYpBI,
CcnocobHoCmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbI 110 OMOJIOTHH JOCTHUTAIOTCSA B €IMHCTBE
yueOHOM M BOCIUTATEIbHON IEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUUYECKUMH U JTyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMH, IPUHITHIMH B
oOuiecTBe MpaBUJIaMM U HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IpoIeccaM CaMOIIO3HaHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHUSI, Pa3BUTHs BHYTPEHHEW MO3UMLMHU JIMYHOCTH, NATPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABONOPSJIKY, YEIOBEKY TpyJa M CTaplIeMy IOKOJEHHUIO, B3aUMHOI'O
YBaXEHUsI, OEpEe)KHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIE€QUI0O U  TpaJulusaM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIndHOCTHBIE pe3ybTaThl OCBOCHHS Y4eOHOTo mpeamera «buonorusy IOIKHBI OTpaXkaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpEHHEH
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUi, TIO3UTHUBHBIX BHYTPEHHHX
yOeXAeHUH, COOTBETCTBYIOUIMX TPAJAMLIMOHHBIM ILIEHHOCTSIM  pPOCCHIICKOro  oOIiecTBa,
pacIIMpeHHe KU3HEHHOTO ONBITa M OMbITa ACSITENIBHOCTH B IPOLECCE pealn3allid OCHOBHBIX
HaIpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:k1aHCcKOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMHU 00ydaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJI€HA POCCUICKOro 00IIeCTBA;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOMN TBOPUYECKOH NIE€ATEIBHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX HKCIIEPHUMEHTOB;

CIOCOOHOCTh  ONpENeNiATh COOCTBEHHYIO MO3MLHMIO [0 OTHOUICHHIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHWE YYHUTHIBaTh B  CBOMX JIEHCTBHSIX HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSMHU, KYIbTYPHBIMUA [IEHHOCTSMU U COLUATBHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B IIPOIECCE COBMECTHOI'O BBINIOJHEHUS YUeOHBIX,
MO3HABATENIbHBIX M UCCIEOBATEIbCKUX 3a]a4, YBAXXUTEJIBHOIO OTHOLIECHUS K MHEHHIO
OIIIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTHYECKOTO CO/IEPKAHMS,;

TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOM J1€ATEIbHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKTAHCKOW UACHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOILLIOE U HACTOSALIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMITHUKAM IPUPOJIBI,
JIoCTXeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pPa3BUTHE
OMOJI0TUY, TOHUMAaHKS 3HAYeHUs OMOJIOTUHU B IO3HAHUU 3aKOHOB MPHUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEGHHOCTEH POCCUMCKOr0 HAapOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POIMUTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HM B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOYAsl 3CTETUKY ObITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHHUE SMOIMOHAJIBHOTI'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) d¢wusuyeckoro BocnuTaHusl, (opMHPOBAHMSA  KYJLTYPbl 3[0POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHNE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIBIXA,
perynsipHasi (uU3UYECKas aKTHUBHOCThH), O€peKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJIEICTBUI U HEMPUATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS aIKOTOJIs,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Y, OCO3HaHHE [IEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
JIeATETbHOCTb;

WHTEpPEC K Pa3Iu4HbIM cepaMm TMpodecCHOHATBHON NeATeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaTn30BbhIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHUIO M CaMOOOpPa30BaHUIO HA MPOTSHKEHUU BCEH
KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYLIECTBOBAHHS;

NOBBIIIIEHUE YPOBHS SKOJIOTMYECKON KYJIbTYphl: HMpUOOpETEHHE OIbITa IJIAHWPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX MOCJIEICTBUM ISl OKPYKaIOIIEel Cpeibl;

OCO3HaHUeE I1100aJIBLHOr0 XapaKTepa KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CHOCOOHOCTH HMCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
IpU PEHICHUH MPOoOJieM, CBS3aHHBIX C PAIMOHAIBHBIM IPUPOIONOIB30BaHUEM (COOIOCHNE
IpaBWJI TOBEJIEHUS B MPHUPOJE, HANpPABICHHBIX HAa COXPaHEHHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

AKTHUBHOE HEIPUATUE IEHUCTBHUM, NPUHOCAIIMX BpEI OKPYKAIOLIEH HPUPOIHOM cpene,
YMEHME NPOTHO3UPOBATH HEOJIArONpPUATHBIE SKOJIOIMUECKHUE IOCIEACTBUS IPEIIPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATh HX;

HAJIMYUE PA3BUTOIO HKOJOTUYECKOTO MBIILICHUS, SKOJOTHYECKOM KYyJbTYphl, OIMbITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLUAIbHOM IpaKTUKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKON AESITeTbHOCTH IKOJIIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMHUPOBAHHOCT ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSL HAayKd M OOILNECTBEHHOM MpaKTUKU, OCHOBAHHOIO Ha JUAJIOIEe KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE S3bIKOBOM M UNTATEIbCKON KYJIBTYpPhI KaKk CPEICTBA B3aUMOICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cnenu(uku OMONIOTMM KaK HAyKd, OCO3HaHHMA €€ ponu B (OPMHUPOBAHHUU
palMoOHAIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MpeICTaBIeHHsI 00 OKpYyKaroleM
MUpEe Kak O €IWHCTBE IMPHUPOAbI, 4YelOoBeKa M OOIIecTBa, B MO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpPaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTH OMOJIOTMM JJII COBPEMEHHON LMBWIM3ALMU: 00eCredeHus
HOBOT'O YPOBHS pa3BUTHs MEIMIIMHBI, CO3[JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YeJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 TI00ATBHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoaa K yCTONYMBOMY Pa3BUTHIO, PAllUOHATILHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJISIX MOBBIMIEHUS OO0l
KYJIbTYpPbI, €CTECTBEHHO-HAy4YHOH TpPaMOTHOCTH, KaK COCTaBHOM dYacTu (yHKIIMOHAIHHOU
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil Ipu N3yu4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4aeMmble 3HAHUS IS aHaiu3a U OOBSICHEHHs SBICHUN
OKPY’KAaIOIIEr0 MHpa M HPOMCXOJANIMX B HEM H3MEHEHMH, yMEHHE JaenaTb OO0OCHOBaHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIIeHUs
po0JieM B peabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH N1eATeNIbHOCTH, TOTOBHOCTh OCYILIECTBISATh MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHAUBUIAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEepHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHUN 1O OHOJOTUM B COOTBETCTBUU C >KU3HECHHBIMHU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIBTATHI

MetanpeameTHbie pe3ylibTaThl OCBOEHHUSI ydeOHOro mpeamera «bHOJIOrUsS» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmnpeaIMeTHbIE) OOIIeHaAYYHbIE TTOHATHS, OTPAXKAIOIINE LEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeJJOBaHHEe, HAOIIOJEeHUE, W3MEpPEHHUE, SKCIEPUMEHT U JPYyrue); YHUBEpCajbHbIC
yueOHbIe JeiicTBUS (IMO3HAaBaTeIbHbIe, KOMMYHUKATUBHBIC, PETYISTUBHBIEC), 00ECIEUHBAOIINE
dbopmupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHONW KOMIIETEHITUM OOYy4YaIOUTUXCS,
CIIOCOOHOCTh 00yJaromuxcst HCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBUS B I103HABATEIbHOW U
COLIMATILHOM MTPaKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YPOBHE CpEIHEro oO0mero oOpa3oBaHHs Y
oOygaromerocss Oyayr copmupoBaHBI MO3HABATEIBHBIC YHUBEPCAIbHBIC ydeOHBIC IEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHbIe Y4eOHbIE JEWUCTBUSA, PETYJIATUBHBIE YHHUBEPCAIbHbBIC
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIBHOCTD.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOrPaMMBI CPEIHEro OOIIero oOpa3oBaHUs
JIOJKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU YUeOHBIMH N03HABATEIbHBIMH € CTBUSIMU:

1) 6a30Bble JJOrMYecKHUe AeHCTBHS:

CaMOCTOSITENILHO (DOPMYJITHMPOBAaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;

UCIIONIb30BaTh MPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHHUS (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 0000IIeHUsI), PACKPbIBATh CMBICI OHOJOTHYECKHX
MOHSITHI (BBIICIIATH HX XapaKTEPHBIC MPU3HAKK, YCTAHABIIUBATE CBS3H C APYTUMHU TOHITHSIMH);

OTIPE/ICIIATh TEIHM JEATEIHHOCTH, 3ajaBas TMapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCUTH PE3yIbTaThl AEITEIbHOCTHU C TIOCTABICHHBIMU IIENISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHE TOHSTHUS Uil OOBbsACHEHUS (AKTOB M SBICHUN >KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKJCHUS (MHIyKTHBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaxX, a TaKKe MPOTHBOPEUYMM PAa3HOTO PoJa,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh TUIAH PEIICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIONINXCS MaTepUaTbHBIX
¥ HEeMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JEATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3YJITATOB IIEIISIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETFHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPabOTy B YCJIOBHSIX pPEaTbHOTO, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH XU3HEHHBIX TPOOJIeM.

2) 0a3oBbIe HCCIeA0BaTENbCKUE IeliCTBUS:



BJIQ/IETh HABBIKAMHM y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pasperieHus: npoosieM, COCOOHOCTBIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY TOMCKY METOJIOB
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIE BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3/IaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBS3M M aAKTYaJIM3UpPOBaTh 3ajady, BbIIBUIATH
rUnore’y e€ pelieHusl, HaxOOUThb AapryMEHTHhI IS JO0Ka3aTelbCTBA CBOMX YTBEPXKICHUU,
3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh IOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JICHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHUS B  [IO3HABAaTEIbHYID U  IPAKTUYECKYIO  OO0JacTH
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTHHAJIbHBIE MOJXOAbI U PELICHMs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ undgopmanmeii:

OPUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHKAX HH(OpManuu (TeKcTe yd4eOHOro mocoows,
HAyYHO-MOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEUNBOCTB;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHYIO (OpMYy NpeACTaBICHUS OHOIOrMYECKOM
uH(popManuu (cxemsl, rpaduKy, Juarpammbl, TAOJIUIbI, PUCYHKHU U JIPYTrOe);

WCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBa NpH paboTe ¢ OMOJIOTHYECKOU
uH(popMaliel: MPUMEHITh XUMUYECKue, PU3NYECKHe W MaTeMaTHYeCKHe 3HAaKW U CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IETh HABbIKAMH pACMO3HABaHUS U 3alIMThl HHQOpMALUU, HHYOPMALIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHUKATHBHBIMH A€l CTBUSIMH:

1) oOmenue:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAllore
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATH
CY)KICHHS OTHOCUTENIbHO BBIMIOJHEHHsI MpeiaraeMoi 3aJadd, YYUTHIBaTh HWHTEPEChl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JHANIOra WIN JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHS KOH(IMKTHBIX CUTYallul, yMETh CMATr4aTh KOH(QIUKTHI U
BECTH I1EPErOBOPbI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JpYTuX JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCcTHAs1 IeATeIbHOCTD:

MOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOThI IpU
peueHn: OMOIOTUYECKOH MpoOiIeMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh IPUMEHEHUS TPYIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUH ¢ yuy€ToM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 4ieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPIMHUPOBATH
JEUCTBUS O €€ JOCTHXKEHMIO: COCTaBIIATH IIAH JACUCTBHUM, pacHpenesaTh PO C Y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOMH paboThl;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOIINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHUBATh UACH C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJISATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

OsJiaieHHe YHHBEPCAJIBLHBIMHU PeryIssTHBHBIMH J1CHCTBUAMM:

1) camoopranmn3anus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NpPoOJeM M HUX pelIeHHus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYIKAX IO OTHOIIEHUIO K >KUBOW IPHUPOJE, CBOEMY 3I0POBBIO0 U 3I0POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 33Ja4d B 0Opa30BaTENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISITH IUIaH PELIeHUs! MpoOIeMbl ¢ YIETOM MMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYalllSM, BHOCHUTb KOPPEKTUBBI B AESITEIbHOCTb, OIICHUBATh
COOTBETCTBUE PE3YNIbTATOB LENISM;



BJIaJICTh HaBBIKAMU I103HABATEIbHON pe(UIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, CIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;
YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHUKCHHUIO;
IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;
3) npuHsATHE ce0s1 M APYTUX:
NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;
IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [IPU aHAJIN3€E PE3Y/IbTaTOB JESITEIbHOCTH;
IPU3HABaTh CBOE MPAaBO U MPaABO JAPYTUX Ha OIIMOKHY;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.
INNPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHble pe3ysbTaThl OCBOEHUS cOJEpKaHMs ydeOHoro mpeamera «buosorus» Ha
yrIIyONEHHOM ypOBHE OpMEHTHPOBAHBI Ha obecneueHne mpoGpuiIbHOro o0ydeHust 00yJIaromuxcs
Oouonornu. OHM BKIIOYAIOT: crenu(UYEcKue sl OHOJOTMM HAy4HbIE 3HAHHS, YMEHUS U
CHocoObl JEMCTBUII MO OCBOECHMIO, HMHTEpPHpPETAMUd U HIPeoOpa3OBaHUI0 3HAHWM, BHJbI
NEeSTEIbHOCTH MO IOJYYEHHIO HOBBIX 3HAHUN M MX NPUMEHEHMIO B Pa3JIMYHbIX Y4EOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX CUTyalusax. [IpeamerHble pe3ynpTaTsl IPEACTABICHBI 110 T0J1aM
U3YYEHHUS.

[IpenMeTHble pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 10 kaacce
JOJIKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTb 3HAHUH O MecTe U PoJIM OHMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTUHbl MHpa, B IIO3HAHUU 3aKOHOB MPHUPOABI U
pelIeHnH IpodIIeM pallMOHAIBHOIO IPUPOIOTIOIB30BaHUS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX
y4€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIOYAET: OCHOBOMOJAraroline
OMOJOTrMYEeCKHEe TEPMHUHBI W TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, TrOMeocTas,
CaMOperyJIsilMsl, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kiaetoyHas Tteopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBuioBa — o nenrpax
MHOT000pa3usl U MPOUCXOKIACHUS KYJIbTYPHBIX PACTEHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
NEPBOrO MOKOJIEHHUS, pacIIeIJIEHUs, YUCTOThI FaMeT, He3aBUCUMOro HacneaoBanus I'. Menaens,
TOMOJIOTHYECKUX PSJIOB B HacleACTBEeHHOM wu3aMeHuumBocth H. M. BaswiioBa), mpuHUIHIBI
(KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HaY4YHOI'O MO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKUX
MCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOII0ICHUE, SKCTIEPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHHIA,
’KUBOTHBIX U Y€JIOBEKa, CTPOCHHSI OPTaHOB U CUCTEM OPraHOB PACTEHUM, JKHBOTHBIX, YEIIOBEKA,
MIPOLIECCOB  JKU3HEAEATEIbHOCTH, MPOTEKAIONMX B OpraHU3Max pacTeHHH, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
OposxeHHst, aBTOTPO(HOro M reTepoTpo(hHOro TUIMOB MHUTAHUS, (POTOCHHTE3a M XEMOCHUHTE3a,
MUTO3a, Meii03a, raMeToreHesa, IMOprUoreHe3a, MoCTIMOPHOHAIBHOIO PAa3BUTHS, Pa3MHOKEHUS,
MHAMBUAYAJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJIEWCTBUS T€HOB, IeTepo3uca,
UCKYCCTBEHHOT'O 0TOOPA;



YMEHHE YCTAHABJIMBATh B3aMMOCBSA3M MEXAY OPraHOMAAMM KIETKH U HUX (QYHKIHUSIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEeW U X (QYHKIUSIMHU, MEXy OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YEJIOBEKa M HX (QYHKUUAMH, MEXKAY CHUCTEMaMH OpPraHOB M HX
GyHKIUAME, MEXAY JTanaMu OoOMeHa BEIIeCTB, dTalaMU KJIETOYHOTrO IMKJIA U KU3HEHHBIX
[UKIJIOB OPraHM3MOB, JTallaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu Cpeasl OOUTAHHUS;

YMEHUE BBISBIIATH OTIUYUTENbHBIC NMPU3HAKH JKMBBIX CHCTEM, B TOM YHCIIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOLIUE apTyMEHTHI, OMOIIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

YMEHHUE pelaTh OWOJIOTHYECKHE 33aJayH, BBIBIATH MNPUYUHHO-CIECICTBEHHBIC CBS3U
MEXJy HCCIeyeMbIMH OHOJOTHYECKUMH TpOIeCCaMd M SIBJICHHUSMH, JI€1aTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIOMATh MpaBHIa TPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCIHEPUMEHTAIbHBIMU CpPEICTBAMH,
dbopMynupys 1elb UCCIeI0BaHus, aHATM3UPOBATD MOJYYCHHBIE PE3YNIbTAThI U JIeNIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOIMYHO MPEICTAaBISATH
MOJTy4YEHHBIE PE3YJbTaThl HA YYEHUUYECKUX KOH(PEPEHIIUX;

YMEHHE OLIEHWBAaTh JTHUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nacTu
Ouosornu W MeIWIUHBI (KJIOHHPOBAaHHE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
WU3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOp OyAyleil mpodeccHoHanbHON AeITeTbHOCTH B
obnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO35SHCTBA, MHUILIEBON
NPOMBIIIICHHOCTH, YITyOJIATh TO3HABaTEeNbHBIA HMHTEPEC, HANpPAaBICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH TMpodeccud W TPOJOJDKEHHWE OHOJIOTMYECKOro 00pa3oBaHUs B
OpraHu3alUsIX CPEeAHEro NPOoPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenmerHble pe3ynabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUW O MECTE W POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHpPOBAaHUN COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHBI MHpAa, B IO3HAHUU 3aKOHOB
OPUPOJBlI U PEIIEHUH HKOJOTHYECKUX MpOOJeM YeloBeYecTBa, a TAKKe B PEIIEHHUU BOIPOCOB
palMOHATFHOTO TPUPOIONONG30BaHUS, W B (OPMHUPOBAHUHM IEHHOCTHOTO OTHOIICHUS K
npupose, oOLIECTBY, YENOBEKY, O BKJIaJIE POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pasBUTHE OMOJIOTHY;

yYMEHHUE BIa/leTh CUCTEMOM OMOJIOTMYECKUX 3HaHUI, KOTOpas BKIIOYAET ONpPEJesICHUS U
MOHMMaHHUE CYINTHOCTH OCHOBONOJAralomUX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucTteMa, Owuocdepa), Oumosormdyeckue Teopuu (dBomonMoHHAs Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopusi sBoiouuu), yueHus (A. H. CeBepuoBa — 0 MyTsSX M HalpaBJIEHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTHdeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoacta K. M. bopa), mpasuna (Muammyma lO. JInbuxa,
AKOJIOTHYECKON MTUPaMUIBl YHEPTUHN ), TUITOTE3bI (TUmoTe3a «mupa PHK» V. I'mnGepTa);

YMEHHE BIAJETh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHWS, WCIONb3yeMbIMH B
OMOJIOTHYECKUX HCCIIEAOBAHUAX >KUBBIX OOBEKTOB M JKOCHUCTEM (OMHMCaHUE, H3MEpeHHe,



HaOJII0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBIEHUS M OLIEHKU aHTPOINOIEHHBIX M3MEHEHHH B
IIPUPOJIE;

YMEHHME BBIACIATh CYLUICCTBEHHbIE INPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, IKOCUCTEM U
O6uocdeppl, CTaOUIM3UPYIOIIEr0, MABMKYLIETO U pa3pbIBAIOILIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIHUX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCTOCOOICHHOCTH OPTaHU3MOB K cpene OOMTaHMs, YepeOBaHUS
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHABJIMBAaThb B3aUMOCBSA3M MEXAY IPOLECCAMU HBOJIOLUH, JBUKYIIUMU
CHJIaMH aHTPOIOr€HE3a, KOMIIOHEHTAMM Pa3JIMYHbIX HKOCHUCTEM U MPHUCIOCOOJIEHUSIMH K HUM
OpraHU3MOB;

YMEHUE BBISBIIATH OTIUYNTEIbHBIC IPU3HAKH )KUBBIX CUCTEM, IPUCIIOCOOICHHOCTh BUI0B
K cpefe oOuTaHMs, aOMOTHYECKMX M OMOTHYECKHUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBs3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOINOI€HHBIX U3MEHEHHUH B IKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOIb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelIbCTBA pOJICTBA OPTaHM3MOB pa3HBIX CHUCTEMATUYECKUX TIpYIIIL,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOT00Opa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHHUE pemaTh OWOJIOTHYECKHE 3aJa4H, BBIBIATH NPUYHMHHO-CICICTBEHHBIC CBS3U
MEXIy HUCCIeAYeMbIMU OHOJIOTHYECKUMHU INpOLlecCaMM U SIBJICHMUSMH, J€1aTh BBIBOJABI U
IPOTHO3bl HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHiIa TPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBAaHHEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, MPOBEPATb HUX HSKCIEPUMEHTAIBHBIMU CPEJICTBAMHU,
bopmMynupys 1eNb UCCIeI0BaHUs, aHAIM3UPOBATh NOJIYUECHHBIE PE3Y/IbTaThl U JIeJIaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HCCIEIOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MeIUIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO IMPENCTABISATH
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUYECKUX KOH(pEpEeHIUIX;

YMEHHUE OIIEHMBAaTh THUIOTE3bl U TEOPUM O MPOUCXOKIACHUU JKU3HHU, 4YellOBeKa U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBUSIX M CIOCO0aX MpeAOTBpallleHUs TI00albHbBIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayliei mpodeccuoHaIbHON 1EATEIbHOCTH B
o0mactd  OWOJOTMM, SKOJOTMH, TPHPOJIONONIL30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIBCKOTO XO3AHCTBA, MUILIEBON MPOMBIIUIEHHOCTH, YIIyOJsATh
MO3HABATE/IbHBII MHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun U MPOJODKEHHE OMOIOTMYECKOro o00pa3oBaHUs B OpraHU3aLUSAX CpEIHEro
npo¢eCcCHOHATIBHOIO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenI
1 buonorus kak Hayka
2 JKuBble cucTeMBbl U UX U3YUEHHE
3 buonorus kneTku 2 0.5
4 XuMuueckas OpraHu3aius KIeTKH 10 1
5 Crpoenvuie u GyHKIUHU KICTKU 8 1 2
6 OOMeH BelecTB U IPeBpalleHUe YSHEPTUHU B 9 |
KIIETKE
7 Hacnencrennas unpopmanus u 9 0.5
peanuzaius e€ B KJIeTKe
JKU3HEeHHBIN UK KIETKU 6 1 1
Ctpoenue u QyHKIIMH OpraHu3MOB 17 1 1.5
10 Pa3MHOXeHUE U pa3BUTHE OPraHU3MOB 8 1 1.5
1 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U ) 0.5
W3MEHUYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 I'eneTnka yenoBeka 3 1 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4
17 PeszepBHOe Bpemst 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 3aposkJeHIe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUU
2 Mukpo3BOIIOLHS U €€ PE3YIbTATHI 14 2
MaxkposBoitonus U €€ pe3yabTaThbl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 15 1.5
3emuie
5 IIpoucxoxneHue yeaoBeKa — aHTPOIIOTEHES 10 1
DKOJoTusl — HayKa O B3aUMOOTHOILICHUSAX
6 OPraHU3MOB U HAJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
7 Opranu3Msl U cpesia 0OUTaHMs 1.5
DKoJ0TUsl BUJOB U MOIMYJISILIUMA 0.5
DKos0rus coo01IecTB. DKOJIOTHYECKHE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rinobanbHas s3kocucTemMa
11 UYenosek 1 OKpyKaroas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 0 7.5




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6ioB A.M. u npyrue;
nox peaaknueit [laceunnka B.B., AkumonepHoe o6mecTBo «3maTenscTBo
«IIpocBemenue»

buonorus, 10 knacc/ [laceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u apyrue;
non peaakuueit [laceunuka B.B., AkunonepHoe o6mectBo «3naTeabcTBo

«IIpocsemienue

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

1.IlpumepHsbie paboune mporpammel. [IpeameTHas TuHUS y4eOHUKOB «JIMHMS
Ku3Hm». 10 -

11 xnaccer: yue6. ITocobue nis o6meo0pazopat. Opranu3anuii: yriyoJ.
ypoBeHb/B.B.

[Taceunuk, I'.I". [lIgenioB, T.M. Edbumoga. - M.: IIpoceemienue, 2019
2.Yueonuk/B.B. Ilaceunuk, A.A.Kamenckuii, A.M.Py6110B. - M.: [IpocBerenue,

2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET
1.www.informika.ru - snexktponnsiii yueoHuk "buonorus" (sep. 2.0 - 2000) u3

nukia "OOyyaromue SHIUKIoneun" . - YueOHbI Kypc, KOHTPOJIbHBIE BOITPOCHI.



2.www.bio.lseptember.ru - ans yuuteneit " uny na ypox buonorun". Crareu

ro: boranuke, 3oomorun, buonoruu - Yenosek, O01e 61oa0run, IKOIOTHH.
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