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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - OMoIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DeaepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O06 obpaszoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnmuu mnperogaBaHus
yuebHoro npeamera «bruonorus» u OCHOBHBIX MOJIOXKEHHH (peaepanbHoil paboueil mporpaMmbl
BOCTIMTAHUSL.

VYueOunplii npeamer «buonorus» yriyonéaHoro ypoBHs usyudeHus (10—11 xmaccer)
SBIISICTCS OJIHUM W3 KOMIIOHEHTOB INPEIMETHON 001acTu «EcTeCTBEHHO-HAYYHBIE TMPEAMETHI».
CornacHo mnonoxenusm OI'OC COO mnpoduibHble ydeOHbIE NpPEAMETHI, H3ydyaeMble Ha
yriayOnE€HHOM YpOBHE, SBIIAIOTCA criocoOoM auddepeHunanun 00ydeHns Ha YPOBHE CPEIHETO
oOuiero oOpa3oBaHMsI M NMpPU3BaHbl 00ECHEUNUTh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIUM,
CpPeIHUM OOIIMM, CPEIHUM TPO(PECCHOHATBHBIM M BBICIIMM OOpa3oBaHueM. B To ke Bpems
KaX/IbI M3 9THX y4eOHBIX MPEJMETOB J0JDKEH OBITh OPHEHTHUPOBAH HA MMPHOPHUTETHOE PEIICHHE
00pa3oBaTeNIbHBIX, BOCIIUTATENbHBIX U Pa3BUBAIONIMX 3aJad, CBA3AHHBIX C MpoQopueHTannen
oOyuaronuxcs M CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOM 0O0JacTH HAy4HOrO 3HaHUS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOW, SKOJIOTHEH, ICHUXOJIOTHEH, CIOPTOM WM BOCHHBIM
JIeTIOM.

[Iporpamma mo yuebHOMy npeamery "buosnorus" gaér mpencraBieHue O LMW U 334a4ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriyOnéHHOM ypoBHE, OIpeeNsieT 00s13aTelIbHOE
(MHBapHaHTHOE) TMPEAMETHOE COJAEpKaHHE, €ro CTPYKTypUpOBaHHE MO pa3feiiaM U Temawm,
pacnpeziesieHue Mo KjiaccaM, peKOMEHyeT MOCIe10BaTeIbHOCTh U3yUeHUsl yueOHOTO MaTepuasia
C y4€TOM MEXIIPEIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH Y4eOHOTO Ipolecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMMe mo OHMOJIOTHH peaiM30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3Y4YCHHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIero oOpa3oBaHUs,
Onmaromaps 4yeMy MPOCMAaTpPUBAETCSl  HANPABICHHOCTh HAa  IOCIEYIOLIEE  pa3BUTHE
OMOJIOTMYECKUX 3HAHWUW, OPHEHTUPOBAHHBIX HAa (OPMUPOBAHHE ECTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, IKOJOTUYECKOTO MBIIUICHHS], TPEICTaBICHUN O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEpEeKHOr0 OTHOILIEHUS K OKpyXaromiedl mpupoaHoil cpene. B mporpamme mo
OMOJIOTMHM Tak)Ke MOKa3aHbl BO3MOXHOCTH yueOHoro mnpenmera «buonorus» B peanu3anuu
tpeboBanuit ®I'OC COO K miIaHUPYEeMBIM JUYHOCTHBIM, METANPEAMETHBIM M MPEeIMETHBIM
pedynbrataM oOyueHuss W B (OPMUPOBAHMHM OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIbHOM
JESITeNbHOCTH OOyYaloUIMXCs MO OCBOGHHUIO COAEpKaHHS OHOJOTHYECKOro oOpa3oBaHMs Ha
ypOBHE CpeHero o0Iiero 0opazoBaHusl.

VYueOusblii npeaMer «buosorus» Ha YpoBHE cpenHero ooumiero oOpa3oBaHHs 3aBepIlacT
Ouosornyeckoe oOpa3oBaHue B IIKOJE U OPUEHTUPOBAH Ha PACHIMpEHHE U yriyOneHue 3HaHuH
oOyyaromuxcs O JKMBOH MpHUpPOJE, OCHOBAX MOJIEKYIIPHOH W KJIETOYHOM Ouoioruu,
SMOPHOJIOTUH U OUOJIOTUM PA3BUTHS, T€HETUKHU, CEJEKIMH, OMOTEXHOJOTHH, IBOJIOIHMOHHOIO
YUYEHMS U HKOJIOTUH.

N3yuenne yuebnoro npeamera «buosiorus» Ha yriryOJeHHOM YpOBHE OPMEHTHPOBAHO Ha
MOJATOTOBKY OOyYaromuxcs K MOCIEIYIOIIEeMY MOJY4eHHI0 OMOIornyeckoro oOpa3oBaHUs B
By3aX M OpraHM3alusX CpelHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro CoJep)KaHus
COCTaBJIIET CUCTeMa OHOJOIMYECKMX 3HaHUHM, MOJYYEHHBIX NMPH H3YYCHUHM OOY4aroIIUMUCS
COOTBETCTBYIOLIUX CHCTEMAaTUYECKUX pa3/ieloB OWOJIOTMM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, B 10—11 knaccax 3T 3HaHUS MOJTY4alOT pa3BuUTHE. Tak, paCIIMPEeHbl U yri1yOIeHbI



OMOJIOTMYECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, TpHUOaxX, OaKTepUsX, OpPraHU3ME YeJIOBEKa,
Oo0MmMX 3aKOHOMEPHOCTSX KU3HH, IOMOJHHUTEIBHO BKJIIOUEHBI OHOJIOTHYECKHE CBEACHUS
IIPUKJIATHOTO M TOHUCKOBOI'O XapakTepa, KOTOPhIE MOXKHO HCIOJIb30BaTh KaK OPUEHTHUPHI VIS
nocieayomero Beibopa npodeccun. Bo3mokHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHHUH C
COOTBETCTBYIOIIMMHU 3HAHHUSIMU, TIOJTYICHHBIMU 00yUJaIOMUMUCS MIPH U3ydeHUN (QU3HKH, XUMUH,
reorpadguu U MaTEMaTHKH.

CrpykTypa mnporpammbl 1o ydeOHoMy mnpenMery "buonorus" otpaxaer CHCTEMHO-
YPOBHEBBII M 3BOJIOLUOHHBIN MOAXOAbI K H3ydeHUto Ouojoruu. CoriacHO UM, HU3y4aroTCs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIs )KUBBIX CUCTEM PA3HOT'O YPOBHS OpraHU3alluy,
HBOJIIOIMM OPTraHMYECKOr0 MHpa Ha 3emie, COXpaHeHHs OMOJIOTHYECKOTO pa3HOOoOpa3us
miaHetsl. Tak, B 10 kiacce M3ydaroTCs OCHOBBI MOJIEKYJISIPHOM M KIETOYHOHM Ouosioruy,
AMOPHUOJIOTUH U OMOJIOTHH PA3BUTHS, TCHETUKU U CEJICKIIUU, OMOTEXHOJIOTUH W CUHTETUYECKOU
OMOJIOTUH, AaKTYaJIU3UPYIOTCS 3HAHUS OOyJaromuxcsi Mo OOTaHWKe, 300JI0THU, aHATOMUH,
¢dusmosornn yenoseka. B 11 kiacce m3y4aroTcsi BOJIIOIIMOHHOE yY€HHE, OCHOBBI DKOJIOTUM U
ydeHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mnpu3BaH OOECHEYUTh OCBOCHHE O0Yy4aromUMHUCA
OMOJIOTMYECKUX TEOpUH U 3aKOHOB, WJAEH, NPUHIUIIOB U MpaBW, JEXKalluX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KIJIETKHU, OpraHu3Ma, MOMYJISIIHH, OWOIEHO3a, 3KOCHCTEMBI, O BbIIAIOIINXCS
Hay4HBIX JOCTIKECHHIX, COBPEMEHHBIX HCCIICOBAHUSAX B OHOJIOTHH, TMPHUKIAAHBIX aCHEKTax
Ouonornyeckux 3HaHWM. J[ns pa3BuUTHS U HOJAEpKaHMS MHTepeca 00ydaromuxcst K OHOIOruu
Hapsiy CO 3HAUUTENbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJACPKaHUU MPOTPaMMBbI T10
OMOJIOTUHM TPESYCMOTPEHO 3HAKOMCTBO C HMCTOpPHEH CTAHOBJIEHHS M PA3BUTHS TOM WIM HWHOM
obnactu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOeKHBIX YYEHBIX B pEHICHHE BaKHEUIINX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb u3yuenus yuebHoro npeamera «buonorus» Ha yrnyOaéHHOM ypoBHE — OBIAJCHHE
0oOyyaroUMMUCS 3HAHUSMU O CTPYKTYpHO-(YHKIIMOHAILHOW OpraHU3al[Md >KUBBIX CHCTEM
pPa3HOro paHra M NpuoOpeTeHue YMEHHI MCIOJIb30BaTh 3TU 3HAHUS B (POPMHUpPOBAHUM MHTEpeca
K ompenenéHHoi obnactu npodecCHOHaIbHON EATeNbHOCTH, CBSI3aHHONW ¢ OMOJIOTHEH, WIn K
BBIOOPY Y4EOHOT0 3aBe/ieHus AJIsl TPOJOHKEHUs OMOJIOrHYeCKOro oopa3oBaHusl.

JlocTkeHue 1enu u3ydeHus ydeOHoro npenmera «buonorusy» Ha yriayOnEHHOM ypoBHE
obecrieunBaeTcs PEeIICHUEM CIIECAYIOUIUX 3a/1a4:

OCBOCHHE OOYy4YaIOIUMHUCS CUCTEMbl OHOJOTMYECKMX 3HAaHUU: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHsIX, KOHIEMIUIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U IpaBUIIAX,
COCTaBIISIIOIIMX  COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0O KapTHHY MHpa; O CTPOCHHHU,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKMX CHCTeM (KJIeTKa, OPraHu3M, MOMYJISIHs, BU]I,
ouoreoreHo3, 6uochepa); O BBIIAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIECJOBAaHHIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydYalmuXcsi ¢  METOAaMHM  TO3HAHMS  JKUBOW  MPHUPOIBIL:
HCCIIEeIOBATEIbCKUMH METOJaMH OMOJIOTMYECKUX HAyK (MOJEKYISIPHOU U KIETOYHOU OMOJIOTHH,
SMOPHUOJIOTUN U OMOJNIOTHH PAa3BUTHS, TEHETHUKU M CETEKIUU, OMOTEXHOJIOTUN U CUHTETUYECKON
OMOJIOTHH, TAalCOHTOJOTHH, OSKOJOTHH); METOJaMH  CaMOCTOSITENILHOTO  MPOBEICHUS
OMOJIOTMYECKUX HCCIeOBaHNi B jabopaTtopuu W B Tpupojae (HAOMOJeHHE, H3MEpEHUe,
AKCIIEPUMEHT, MOJIEIIMPOBAHNUE);

OBJIaJieHuEe OOYyYaIONIMMUCS YMEHUSMH: CAaMOCTOSITENIbHO HAaXOJWTh, aHATH3UPOBATH U
MCIO0JIb30BaTh OMOIOTUYECKYIO MH(POPMALINIO; TIOTH30BATHCS OMOJIOTHYECKON TEPMUHOJIOTHEN 1



CHMBOJIMKOW; YCTQHaBIMBATh CBSI3b MEXAYy pa3BUTHEM OHOJIOTHM W  COIMAJIBHO-
HSKOHOMHYECKUMHU U SKOJOTHYECKHMMHU TPOOJIIEMaMH YeJIOBEYECTBA; OLEHHUBATH IOCIEICTBHS
CBOCH JEATENPHOCTH 10 OTHOIIEHHIO K OKpY)Kalolled NpUPOIHON cpenae, COOCTBEHHOMY
3I0POBBI0 W 3/I0POBBIO  OKpPYXAIOIIUX JItoJel; OOOCHOBBIBATH M  COOJIOAATH MEphI
npo(MITaKTUKA WH(EKIMOHHBIX 3a00JIeBaHUH, MpaBUia OBEICHUS B NPUPOAE U 0OeCreUeHUs
0€30MacCHOCTH COOCTBEHHOU KHU3HENEATEILHOCTH B UPE3BBIUANHBIX CHTYAIUAX MPHPOJHOTO U
TEXHOTEHHOTO XapakTepa; XapakTephU30BaThb COBPEMEHHBIC HAy4HbIE OTKPBITUS B 00JacTd
OHOJIOTHH;

pa3BUTHE y 00YYAIOIIMXCS MHTEIUIEKTYalIbHbIX U TBOPYECKUX CIIOCOOHOCTEN B mpoliecce
3HaKOMCTBA C BBLIAIOUIMMHCS OTKPHITHSIMUA W COBPEMEHHBIMU HCCIICAOBAHUSIMH B OWOJIOTHH,
pemaemMpIMi €10 MPOoOJIeMaMH, METOJIOJIOTHEH OMOJIOTHYECKOTO HCCIEIOBAHMS, IMPOBEICHUS
OKCTIEPUMEHTAIBHBIX HWCCIIEJOBAaHUM, pemeHus OWOJIOTHYECKUX 3a1ad, MOJCIHPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB U TIPOIIECCOB;

BOCIIMTaHUE y 0Oy4JaroMIMXCsi IIEHHOCTHOTO OTHOIICHHS K JKMBOW MPUPOJE B IEJIOM H K
OTIEeNbHBIM €€ OO0beKTaM | SBJICHUSAM; (OpMUpOBaHME DKOJOTHYECKOW, TE€HETHYECKOH
TPaMOTHOCTH, OOIIeH KyIbTyphl MOBEIEHHS B IMPHPOJE; WHTETPAIMU E€CTECTBEHHO-HAYYHBIX
3HAHWI;

nproOpeTeHne 00yJarOIIUMHUCS KOMIIETEHTHOCTH B PAIMOHATIFHOM MTPHPOIONOIB30BAHUA
(coOmroneHne mpaBWil TMOBEACHUS B MPUPOJE, OXpaHbl BHJAOB, JKOCHCTEM, OHochepsl),
COXPAaHEHHUU COOCTBEHHOI'O 3[0POBbS U 3J0POBbSl OKPYXKAIOMMX JtoJeH (COOMIOIeHUS Mep
npodUIaKTUKK  3a0oJieBaHMM,  oOecrieueHre  O€30MacHOCTH  KU3HEACATCIbHOCTH B
Ype3BhIYAHBIX CUTYAIUSAX IPUPOJIHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJIOTMUECKHUX 3HAHUIN U YMEHUN B TIOBCETHEBHOM JKU3HH;

CO3JaHME YCIOBHHA JJIi OCO3HAHHOTO BbIOOpa OOyYAIOIIMMHCS WHIUBUAYAIbHON
00pa3oBaTeIbHON TPAEKTOPHH, CIOCOOCTBYIOIIEH TMOCEAyomeMy MpohecCHOHATFHOMY
CaMOOIIPE/IeICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMU HMHTEpPECAMH M TOTPEOHOCTIMHU
peruoHa.

OO1ee 4KuCIO YacoB, OTBEACHHBIX HAa HM3ydyeHUE OMOJIOTMM Ha YIIIYyOJIEHHOM YpPOBHE
cpenHero oOmiero obpaszoBanusi, coctaBiser 204 gaca: B 10 kmacce — 102 gaca (3 waca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

OTO6op oOpraHu3allMOHHBIX (OpPM, METOJIOB M  CPEACTB OOydeHUs OHOJIOTHH
OCYILIECTBISIETCS ¢ YYETOM CreU(HUKU €ro COJepKaHUS U HANpPaBICHHOCTU Ha MPOJIOJDKEHUE
Ouosnoruueckoro oOpa3oBaHMsI B OpraHH3aIMsAX CpeIHero MpohecCHOHaTbHOTO U BBICHIETO
o0OpazoBaHwUsI.

OO0s13aTeNIbHBIM YCIIOBHEM TMPH 00y4eHUH OMOJOTHH HA YIIIyOJIEHHOM YPOBHE SIBISICTCS
MpOBeJIeHUE JIa0OpaTOPHBIX W TMpakTH4eckux pabor. Takxke ydacThe oOy4aromuxcs B
BBITIOJIHEHUM TPOEKTHBIX M  y4eOHO-UCCIENOBATENbCKMX pabOT, TeMaThka KOTOPBIX
OTpeNeNAeTCsl YYUTEeNleM Ha OCHOBE HMEIOIIMXCS MAaTepUalbHO-TEXHUYECKUX PECypcoB U
MECTHBIX MPUPOTHBIX YCIOBHA.



COIAEPKXAHHUE OBYYEHUA
10 KJIACC

Conepkanue MPOTPaMMbl, BBIACICEHHOE  KVYPCUBOM, HE BXOAWT B  TMPOBEPKY
rocynapcTBeHHoi utorosoit arrectauuu (I'MA).

Tema 1. buosiorusi kak Hayka

CoBpemeHHast OMOJIOTHST — KOMIUICKCHas Hayka. Kparkas ucropusi pa3BUTHSI OMOJIOTHH.
buonornveckne Haykum W HM3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
MOMCKOBBIE€ HAyYHBIE UCCIICIOBAHMS B OMOJIOTHU.

3HavyeHne Ouoiorud B (OPMHUPOBAHMHM COBPEMEHHON €CTeCTBEHHO-HAYYHOW KapTHUHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouosnorueil. 3HaueHuWe OWOJOTMM B NPAKTHUYECKON
NESTeIbHOCTH 4YeJIOBEKa: MEAMIIMHE, CEIbCKOM XO3SHCTBE, IPOMBIIIJICHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpanuu

[Hoptpersl: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I
Mennens, B. W. Bepnanckuii, WU. II. IlaBnoB, M. . MeunukoB, H. W. Baswios, H. B.
Tumodees-Pecorckuit, k. Yorcon, ®@. Kpuk, [1. K. benses.

Tabmuipt u cxembl: «CBsi3b OMOJIOTHN C IPYrUMH Haykammuy, «Cuctema OHOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U MX H3yYeHHUE

XKuBble cucTemMbl Kak mpeaMeT u3ydeHus ouonoruu. CBONCTBA KUBBIX CHCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTh, CJIOXHOCTb M YINOPSAJOYEHHOCTH
CTPYKTYPBI,  OTKPBITOCTb, CaMOOPraHM3alUs, CaMOBOCIPOU3BEIACHUE,  pa3IpakKUMOCTh,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHu3alid >KUBBIX CHUCTEM: MOJICKYJSIPDHBIM, KJIETOYHBINA, TKaHEBBIH,
OpraHU3MEHHBIM, MOMYJISIUOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OHMOTEOIICHOTUYECKHI ),
ouoctepusiit. [Iponeccsl, npoucxoasiiue B XUBbIX cucreMax. OCHOBHBbIE NMPU3HAKU KHUBOTO.
Kuzsp kak ¢opma cyiecTBoBaHusI MaTepuu. Hayku, u3ydaroniue UBbI€ CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3aLUH.

N3yuenune xuBBIX cucteM. Meroapl Ouojornueckor Hayku. HaOmropeHue, usmepeHwue,
JKCIIEPUMEHT, CUCTeMaru3anus, MeraaHanu3. [loHsTue o 3aBUCMMON UM HE3aBUCHMOU
nepemeHHol. IlnanupoBanue skcnepumenta. llocranoBka u mnpoBepka rumnote3. Hynepas
runore3a. [lonsatue BEIOOPKHU U €€ 10CTOBepHOCTh. Pazdbpoc B Ouonornueckux AaHHbIX. OlieHKa
JIOCTOBEPHOCTHU MOJYYEHHBIX PE3yJbTaToB. [IpUUMHBI UCKaKEHUS PE3YJIbTATOB HKCIIEPUMEHTA.
[loHATHE CTaTUCTUYECKOIO TECTA.

JdeMoHcTpanuu

Tabmuier u cxeMbl: «OCHOBHBIE TPU3HAKU >KU3HH», «bHOJOTHYecKHe CHUCTEMBI»,
«CBoOlCTBa KUBOM MaTepum», «YPOBHU OPraHU3aLUU )KMUBOM MPUPOIbDY, «CTpOEHUE KUBOTHOMN
KiIeTkn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOI'O  OpraHUu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUeHUs KUBOU TPUPOIBI».

O6opynoBanue: 1abopaTopHOE 000pYIOBAaHUE ISl MPOBEACHUS HAOMIOICHUH, U3MEPEHUI,
AKCIIEPUMEHTOB.

IpakTuyeckass padora «/crnosb30BaHUE Pa3IMYHBIX METOJOB MPU HU3YUYEHUH KUBBIX
CUCTEM.

Tema 3. buosiorust KjieTkn



Knerka — cTpykTypHO-(DyHKIIMOHAJIbHAS €MHMLA JKUBOTO. VICTOpPHS OTKPBITHS KIETKH.
Paboter P. I'yka, A. JleBenryka. Kierounast teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TI0JIO’KEHUSI COBPEMEHHOW KJIETOUHOM TEOpUH.

Metoabl MOJEKYISIPHOM H KJIETOYHOW OHOJIOTMU: MHKPOCKONUS, Xpomarorpadus,
anektpodopes, METoJ  MeueHBIX aroMoB, auddepeHnManbHOE  IEHTPH(YTrUpOBaHHE,
KyJIbTUBUPOBAHHUE KIETOK. M3yuenue (DUKCUPOBAHHLIX KAemoK. DIEKTPOHHAS MUKPOCKOIHS.
Kongokanvnasn mukpockonus. Bumanshoe (npudicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

[Hoptpetst: P. I'yk, A. JleBenryk, T. [lIsann, M. llneiinen, P. Bupxos, K. M. bap.

Tabmuuer u cxembl: «CBETOBOM MHKPOCKOID», «DJIEKTPOHHBIM MHUKPOCKOM», «McTopus
pa3BUTHUSA METOJ0B MUKPOCKOIIMM.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MUKpPONpEnaparbl pacTUTEIbHBIX, JKUBOTHBIX W
OaKTepHABHBIX KIIETOK.

IIpakTnueckas padora «/I3yyeHne MeETOJOB KIETOYHON OHOJOrMHM (XpomaTorpadus,
anekTpodopes, nupdepennnanbaoe nentpudyruposanue, [ILP)».

Tema 4. XuMnuyeckasi opraHu3anms KJIETKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MEKpPO- U yJIbTPAMUKpPOAJIEMEHThI. Bona u €€ posib
KaK pacTBOpPUTENS, peareHTra, ydacThe B CTPYKTYPUPOBAHMM KIETKH, TEIIOPETrYISIUN.
MunepasnbHbI€ BellecTBa KJIETKH, UX OHojiorndyeckas poib. Pojib KaTHOHOB U aHMOHOB B KJIETKE.

Opranunyeckue BellecTBa KieTku. buonornyeckue nonumepsl. benku. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil Mojekynbl. [lepBuunas cTpykTypa Oenka, MenTHAHAS
CBs3b. BTOpuuHas, TpeTWdHas, YeTBepTHYHas CTPYKTyphl. JleHarypamus. CBoiicTBa OEIKOB.
Knaccuduxkanus 6enxos. buonornueckue GpyHkmuu 6enkoB. [Ipuonbi.

VYrneBoapl. MoHocaxapuipl, JAUCaXapuabl, OJHMTrocaxapuasl W moJymcaxapuabl. OOuui
IJIaH CTPOEHUS W (PU3MKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buonoruueckue GyHKIIMN
YTJIEBOJIOB.

Jlumuger.  T'mapodunsHO-THApOGOOHBIE  cBoiicTBa.  Kiaccudukanuss — JIUIHAIOB.
Tpurmuuepuasl, hochonunuabl, BOCKU, crepouibl. buonorndeckue dynxiuu mununos. O0mue
CBOMCTBa OHMOJIOTMYECKMX MeMOpaH — TEKy4YecTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIAEMOCTb.

Hyxkneunosbie kucnotel. JJHK u PHK. Crpoenue HykinemHOBBIX KUCIOT. HykineoTubl.
[Mpunnun kommiementapHoctu. [IpaBuno Yapradda. Crpykrypa JHK — nBoiinas crnmpanib.
Mectonaxoxaenue u ouonorunueckue pynkuu JJHK. Bunst PHK. ®ynknun PHK B knetke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mojiekysie AT®. buonoruueckue
¢byukiuun  AT®. BoccraHoBieHHbIE TEPEHOCUMKH, UX (GYHKIMM B KJIeTke. /[[pyeue
HyKIeo3uompugocghamol (HT®).CexBeHupoBaHuE JIHK. Memoowi 2EeHOMUKU,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykTypHass Ouosiorus: OMOXMMHYECKHME U OMO(PU3MUECKHE HCCIIEOBAHUS COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTypbl Ouomonekyn. Modenuposanue cmpykmypol U  @QYHKYUL
buomonexyn u ux komniexcos. Komnvromepmsiii Ousaiin u opeaHudeckuii cunmes OUOMONEKYI U
UX HENnPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

[Hoptperst: JI. Ilonunr, . Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankinun, ®@. Caurep, C.
IIpy3unep.

Huarpammbl:  «Pacnipenenenrie  XMMHUYECKUX DJIIEMEHTOB B HEXKHUBOW MNPUPOJAELY,
«Pacnpenenenue XUMUYECKUX 3JIEMEHTOB B KMBOU MPUPOJIEN.



Tabmuuer u cxemsl: «l[lepuoanyeckas TabIUIAa XUMHYECKUX 3JIEMEHTOB», «CTpoeHHe
MOJIEKYJIbl BOJBI», «BemectBa B coctaBe opraHu3smMoB», «CTpoeHHe MOJIEKYNbl Oenkay,
«CTpyKTypBl OEIKOBOW MOJNEKYNbI», «CTpOoeHHE MOJEKYNl YrieBoaoB», «CTpoeHHE MOJEKYI
munuaoBy», «HykienHoBble KUCIOTH, «CTpoeHre MOsIeKyibl AT®».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJ0BaHHUE.

JlabopaTopHasi padora «OO0HapyXeHHE OCITKOB C TIOMOIIBIO KAYeCTBEHHBIX PEAKIIHIN.

JladopaTopHas padora «VccieqoBanue HyKIEHHOBBIX KHCJIOT, BBIJICJICHHBIX U3 KJIETOK
Pa3IUYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIMH KIETKH

Tunsl KIeTok: 3ykapuoTHdecKass U Ipokapuotndeckas. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pa3oBaHUs KIETKHU.

Ctpoenne mnpokapuoTHUecKor KieTku. Kierounas creHka OakTepuil U apxei.
OcoOeHHOCTH CTpOEHUs TeTepoTpo(PHON U aBTOTPO(PHON MPOKAPHUOTUUECKUX KIETOK. MecTo U
POJIb MPOKAPUOT B OMOIIEHO32aX.

Crpoenre n QpyHKIMOHUPOBAHUE dYKapHOTHUYECKOM KieTku. [lna3zmarnueckas memOpaHa
(mna3manemma). CrTpykTypa IuUia3mMaTHueckod MemOpanbl. TpaHCHOpPT BemiecTB uepes
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM (nuddysus, oOnery€éHHas aud@ysus), aKTUBHBII
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopT). Ilomymponunaemocts MemOpanbl. PaboTa
HaTPUH-KAJIMEBOTO HacOCa. DHJIOIUTO3: MUHOIUTO3, (haroruTo3. JK301uTo3. KieTouHas cTeHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hurtommazma. I[luro3osb. [{utockener. JIBwkeHue nuToruia3mbl. OpraHouabl KIETKH.
OnHomeMOpaHHBIE OpraHOMIbI KJIETKHU: 3HaoriazMaruueckas ceth (JI1C), anmapar [Nosbmxwy,
JU30COMBI, X CTpoeHHEe W (YHKIUHU. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CtpoeHue TpaHYISIPHOTO peTukynyma. Mexanuzm nanpasienus oOeaxoe 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX MeMOpaH. [mamkuit  (arpaHyssipHBIN)
SHJOIUIa3MaTHYeCKU peTukyayMm. CekperopHas ¢yHkius anmnapata ['onbmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmuposka benxos 6 annapame I onvoxcu. TpaHCTIOPT BELIECTB
B KJeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounslii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWbl KJIETKH: MUTOXOHIPHUM, IJIACTUIBL. [Ipoucxooicoenue
mumoxonopuii u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MHUTOXOHIpUM u miuacTuia. [lepBuuHble, BTOPUYHBIE U CJOXKHBIE ILJIACTH]IBI
(OTOCHHTE3UPYIOUIUX JYKapHOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEUKOIIACTHI  BBICIIUX
pacTeHui.

HemeMm6pannbie opranousl kietku CtpoeHue M (GYHKIIUU HEMEMOpPaHHBIX OPraHOMIOB
KJICTKH. Pubocompr. IIpomesicymounvie Gunamenmol. MukpoduaaMeHTHI.
Axmunogvlemuxpogunramenmol. MplllleuyHble KIETKU. AKMUHOBbIE KOMNOHEHMbl HEMbIULEYHBLX
xkremox. Mukpotpybouku. Knerounsiit nentp. CTpoeHre U JABHKEHUE KTYTUKOB U PECHUYEK.
MuxkpoTpyOouku 1uTomia3msl. LlenTpuois. benku, accoyuuposannvle ¢ MUKpoguiamenmamu u
Muxpompybouxamu. Momopuvie benxu.

Anpo. Obonouka siAapa, XPOMATHUH, KapUOILIa3Ma, SAPBIINIKH, UX CTPOEHHE W (PYHKIIUU.
SnepHblii 6enkoBbIH MaTpHKC. [IpocTpaHCTBEHHOE PAcCIOJIOKEHHE XPOMOCOM B MHTEp(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamur. benku XpoMaTWHa — TUCTOHBL. J{unamuxa soepHou
00010uKU 8 MUumo3ze. HoepHulii mpancnopm.

Knerounsie  BkmtoueHus. CpaBHUTENbHAsE  XapaKTEPUCTUKA  KIETOK  JYKapUOT
(pacTuTenbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



[Hoptpetsl: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupr u cxembl: «CTpoeHHE JYKapHOTHUECKOW KIETKH», «CTpoeHHe >KMBOTHOM
KIeTKn», «CTpoeHue pacTUTENbHON KIeTKW», «CTpoeHre MUTOXOHAPUMWY, «Sapo», «CtpoeHue
IIPOKAPUOTHYECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MHKPOCKON, MHKpPOIIpenapaThl PaCTUTEIbHBIX, MHUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepHaJIbHbIX KIETOK.

JladbopaTopHas padora «/3ydeHne cTpoeHus KJIETOK Pa3IMYHbIX OPraHU3MOB).

IIpakTnueckas padora «/3yuyeHue CBONCTB KIETOUHON MeEMOpaHbD».

JlabopaTopHasi padora «/ccnenoBaHue mia3Moian3a U AEMIa3MOJIN3a B PACTUTENbHBIX
KIIETKax».

IIpakTHyeckas padora «/3yueHne NBUKEHHS IUTOIIA3MBI B PACTUTENIBHBIX KIETKAX).

Tema 6. O6MeH BelecTB M NpeBpallieHNe JHEPTUM B KJIeTKe

AccUMWIALNS U TUCCUMIIIALINS — JIBE€ CTOPOHBI MeTabosin3Ma. Tumbl 0OMEHa BEIIECTB:
aBTOTPOQHBIK M  reTepoTpopHBIA. YuyacTHe KHCIOpoda B OOMEHHBIX IpoIeccax.
OHepreruyeckoe oOecrieueHue kieTku: npeBpaimieHne AT® B 0OMEHHBIX Mpolieccax.
@depMeHTaTUBHBIM XapakTep peakUui KIEeTOYHOro Mmerabonusma. DepMeHThl, UX CTPOEHHE,
cBoiicTBa W MexaHu3M jedcTBusa. KodepmeHnThl. OTinuus (EepMEHTOB OT HEOPraHMYEeCKHX
KaTtaiau3aTopoB.  benku-aktuBatopel M OEIKU-UHTMOUTOPBHI.  3aBUCUMOCTH  CKOpPOCTHU
(epMEeHTaTUBHBIX PEaKIUil OT Pa3INYHBIX (PAKTOPOB.

[lepBUUHBIN CHUHTE3 OPraHWYECKHX BeHIeCTB B KieTke. DotocuHTes. AHOKCcucenHbull U
oKcucennvlll omocunmes 'y oOakmepuii. Ceemocobuparowue nueMenmvl U NUSMEHMbL
peakyuonHoz2o yenmpa. Ponb xjmopomaactoB B mporecce (poTocuHTe3a. CBeTOBask U TEMHOBas
dazel. Domoovixanue, Cs., Cs. u CAM-munvr hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Brustaue pa3nuasbix pakTopoB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHuEe (POTOCHHTE3A.

XemocuHnte3.  Pa3HooOpa3ue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(QUUIUPYIOILINE
OakTepuu, jkene300aKkTepuu, cepoOaKkTeprn, BOJOPOIHBIC OaKTEPHH. 3HAUYEHNE XeMOCHHTE3a.

AnaspoOnble opranu3Mel. Bunel Opoxenus. [IpoaykTsl OpoxkeHUs U UX UCIOJIb30BaHUE
YeJ0BEKOM. AHa’pOOHbIE MHUKPOOPIaHU3Mbl KaK OOBEKThl OMOTEXHOJOIMM W BO30yIUTENIN
0ose3Hei.

AspoOHBIE OpraHu3Mbl. OJTambl 3HepreTuueckoro obmeHa. IloaroroBuTenbHBINA 3TaIl.
I'mukosn3 — 6eCKUCIOPOJHOE PACILEIUIEHUE [TIFOKO3BI.

buonorudeckoe OKuCICHME, WU KIETOYHOE JAbIxaHue. Poiab MUTOXOHIpHH B IIpoLeccax
Ouosornyeckoro okucieHus. Lluknumueckue peakuuu. OkucnurensHoe (ochopuaupoBaHue.
Ouepeus membpannozo epaduenma npomonos. Cunmez AT®: paboma npomonnoii ATD-
cunma3zvl. IlpeumymectBa a’poOHOro myrTM oOMeHa BEIIECTB HepeA  aHadPOOHBIM.
D¢ PexTHBHOCTD SHEPreTHUECKOro 0OMeHa.

JdeMoHcTpanuu

IToprpersr: k. IIpuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Onrensrapar, I1.
Mutuem, I'. A. 3aBap3uH.

Tabmuupel m cxembl: «DOTOCHHTE3», «DHepreTuyeckuit ooMen», «buocuHTe3 Oenkay,
«Ctpoenue pepMeHTay, «XEeMOCHHTES.

ObopynoBaHue: CBETOBON MHKPOCKOII, 000pYA0BaHUE JUIsl IPUTOTOBJICHUS OCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTtopnas padora «/3ydyeHue KaTaJUTUYECKOW aKTUBHOCTH (EpMEHTOB (Ha
IIpUMEPE aMuUIIa3bl WK KaTajaasbl)».



JlaGopaTtopuass pabora «/3yueHne (EpMEHTATHMBHOTO pacCIICIUICHUS IEPOKCHIa
BOJIOPOJIa B PACTUTEINIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopatopuasi padora «CpaBHeHHE IPOLIECCOB (DOTOCHHTE3a U XEMOCUHTE3a».

JlaGopaTopHasi pa6oTa «CpaBHEHHE TIPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HaciieacrBeHHasi uHpopMauus U peaju3anus eé B KIeTKe

Peakuuu marpuyHoro cunresa. [IpHHIMI KOMIUIEMEHTApPHOCTH B pEaKLUSAX MaTPUYHOIO
cuHTe3a. Peanmmsamus HaciencTBeHHOW wH(opMmammu. [eHeTHUecKWid KOJ, €ro CBOMCTBA.
Tpanckpunuusa — marpuusbii cuaTe3 PHK. IIpuHIuMnel TpaHCKpHUNIMKU: KOMILIEMEHTAPHOCT,
aHTUIApAJUIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckoti
knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ sranbl. Yuactue TpancnoptHeix PHK B OGmocunTese Oenka. YcmoBus
o6uocunTe3a 6enka. Koguposanue aMuHokucnoT. Poibs pubocom B GuocunTe3€ OenKa.

Cospemennvie npedcmasienusi 0 cmpoenuu 2enog. OpraHuzalus reHoMa y MpoKapuoT U
9yKapuoT. Perymisius akTUBHOCTH IeHOB y mpokapuoT. ['mmoreza omepona (®. XKakoo, XK.
Mano). Monekyaapuvle mexanusmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomel 2enog. Perynsius oOMeHHbIX MpolieccoB B KieTke. Kiietounslit romeocTas.

Bupychl — HeksieTouHble (OPMBI JKU3HM U 00IUratHele nmapasutbl. CTpoeHHE MPOCTHIX U
CJIIOKHBIX BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kuswenmwiii yuxn JIHK-cooepocawux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, peeepmasa,
unmezpasa.

BupycHsie 3abosieBaHusi d4elnoBeka, KUBOTHBIX, pactenmit. CIINJ, COVID-19,
COLIMANIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananuz 6onvuux maccusos («bigdatay) cmpyxkmyphoix
buonoeuueckux OanHvix. Hanomexunonoeuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@ynxyuu benxos. Cnocodovl 00cmasKu 1eKapcms.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, . Y. UBaHOBCKUIA.

Tabmuupt u  cxembl: «buocunTes Oenkan, «l'eHeTmueckuii koa», «Bupycem,
«baxTepuodarmy.

IMpakTuyeckas padora «Co3gaHue MOJEIN BUPYCay.

Tema 8. 7 Ku3zHeHHBLIN HUKJ KJIETKH

Knerounslii nmkn, ero mepuoiasl u perymsuusa. MHrepdaza u muto3. OcoOeHHOCTH
mpoleccoB, mpoTekaronux B uHTepdase. [loaroroka kineTku k aeneHuro. [IpecunreTnueckuii
(MOCTMUTOTUYECKHIT), CHUHTETUYECKMI M TOCTCUHTETHYECKUU (IMIPEMUTOTHYECKUN) MEPUOIbI
nHTEep(Da3hI.

Marpuunbiii  cuntre3 JHK — pemmmkauus. Ilpunuumner  permukanuu  JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYyKOHCEPBAaTUBHBIM  CHUHTE3, aHTUINAPAJUIEIbHOCTh. MexaHusm
perumkanuu  JIHK.  Xpomocomsl. Crpoenne xpomocom. Temomepsl u  Temomepasa.
XpOMOCOMHBII HAabOp KJIETKU — KapHOTHUN. MIUIOWIAHBIM M TarulouIHbI HaOOpBl XPOMOCOM.
I'omonornunsle xpomocomsl. I10710BBIE XPOMOCOMBI.

Henenne kinetkn — MuTo3. CTaguu MHUTO3a M MPOUCXOJAUIME B HUX MHPOLECCHl. THIIbI
MuTo3a. Kapnoknnes n nutokuses. bruonorndyeckoe 3Had4eHHE MUTO3A.

Perymsiust MUTOTHYECKOTO UMKIA KiIeTkd. [IporpamMmupyemasi KiieTO4Has THOENb —
aronTos.



Knerounoe sapo, XxpoMocoMmbl, (PYHKIIHOHAIbHAsE TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «Lugpposas knemka» — buoungopmamuuecxkue
MoOenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmumer u cxembl: «KH3HEHHBIM MUK KICTKM», «MHUTO3», «CTpOeHHE XPOMOCOMY,
«Pemmukarnus JJHK».

OGopynoBaHue: CBETOBOW MHUKPOCKON, MHUKpompenaparbl: «MHTO3 B KJIETKaxX KOpelIika
JTyKa».

JlabopaTopHas pa6ora «/3ydyeHne XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHas pa6ora «HaOmroneHue MuTO3a B KIETKaX KOHUMKA KOpeIlKa Jiyka (Ha
TOTOBBIX MUKPOTIpENapaTax)y.

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pasnooOpasue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOEHUS U KU3HEACITEIIPHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJTHOKJIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJAOPOCIH, IPYrue NpoTUCTHL. KooHnansHbIe
OpraHU3MBI.

B3anMocBs3p yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHsl U CHCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1esoe. 'omeocras.

Tkanu pacrenuil. Tumel pacTUTENbHBIX TKaHEW: oOpazoBaTelbHasg, MOKPOBHaf,
MPOBOJISAINIAsA, OCHOBHAs, MexaHuuyeckass. OCOOEHHOCTH CTPOEHHUS, (PYHKIUN U PacToI0KEHHS
TKaHEW B OpraHax pacTEeHHII.

TkaHM JKMBOTHBIX W  4YeJlOBeKa. TUIbl JKMBOTHBIX TKaHEW: SIUTEIHANIbHas,
COEIMHUTENIbHASA, MbllleuHasi, HepBHAas. OCOOEHHOCTH CTpOeHMs, (DYHKIHI W pacroyioKeHUs
TKaHEH B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbl€ U T€HEpPAaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPraHOB
YKUBOTHBIX U 4yesoBeka. OyHKIIMKM OPraHoB U CUCTEM OPIaHOB.

Omnopa Tena opranu3moB. Kapkac pacrenuid. CkeneTbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX dKUBOTHBIX. HapykHbIi 1 BHyTpeHHU ckeneT. CTpOoeHHe U TUIIbI COCAUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBMKEHHME OJHOKJIETOUHBIX OPraHu3MOB: aME&OOUIHOE,
KT'YTUKOBO€, PECHUYHOE. J[IBM)KEHHE MHOTIOKJIETOYHBIX PACTEHHUM: TpPONU3Mbl W HACTHUU.
JIBuKeHre MHOTOKIICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieyHas cucrema. Pedexc. CkeneTHbie
MBIl U UX paboTa.

[Iuranue opranusmoB. [loryiomenue BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHussmu. I[lutanue >XKMBOTHBIX. BHYTpUIIONOCTHOE W BHYTPUKIETOYHOE IHUILEBAapEHUE.
[IutaHnne NMO3BOHOYHBIX KUBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO TpakTta. llumeBaputenbHble
xenesbl. [IumeBapurenbHas cucreMa 4eaoBeKa.

Jlpixanue opranu3moB. [Ipixanue pactenuil. Jpixanue sxuBoTHbIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KIeTKU. KokHoe apixanue. J[prxatenbHas MOBEpXHOCTh. JKaGepHoe U NEroyHoe
npIXaHue. JIpIxaHWe TO03BOHOYHBIX YUBOTHBIX M YEJIOBEKAa. OBOJIOLMOHHOE YCIOXKHEHUE
CTPOEHMSI JETKUX MO3BOHOYHBIX JKMBOTHBIX. JlpIXaTelbHas cucTeMa 4eloBeka. MexaHus3m
BEHTUJISIUH JIETKUX y TITUIl U MIIEKOTTUTAIONINX. Perynsnus apixanus. [[pixarenbHbie 00bEMBI.

TpancnopT BelleCTB y OpPraHu3MOB. TpaHCHOpPTHBIE CUCTEMbl pacTeHuil. TpaHcmopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucrema u €€ opranbl. KpoBeHocHass cucrema
MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepale, KpPOBEHOCHBbIE COCYObl U KpoBb. Kpyru



KpoBOOOpamieHns.  DBOJIIOLMOHHBIE  YCIOXXHEHHUS  CTPOCHHMS  KPOBEHOCHOH  CHCTEMBI
MTO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perymsius.

Beinenenune y opraHusmoB. BeineneHue y pacreHuil. BblueneHue 'y  JKMBOTHBIX.
CoxparutenpHble Bakyonu. Opranel BeigeneHus. @OunbTpamus, cekpeuus U oOparHOe
BCAaChIBAaHUE KaK MEXaHU3Mbl paOOThl OpraHoB BbleNeHus. CBsA3b NOJOCTU Tea ¢ KPOBEHOCHOM
U BBIICIUTEIBHON cucTeMaMu. BblieneHue y 1mo3BOHOYHBIX JKMBOTHBIX U uenoBeka. llouku.
Crpoenne u QpyHKIIOHUpOBaHHE HeppoHa. OOpa30oBaHUE MOYH Y YEIOBEKA.

3amura y OpraHu3MoB. 3allluTa y OJHOKJIETOYHBIX OpraHu3MoB. Crnopbl OaxkTepuil u
LUCTHI NPOCTEUIINX. 3alIUTa Y MHOTOKJIETOUHbIX pacTeHuid. Kyrukyna. Cpencra maccUBHOU U
XUMHUYECKOM 3aiUThl. DUTOHIIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOIHBIE. 3al[UTa OpraHu3Ma
ot OonesHell. MMmyHHas cucrema uenoBeka. KeTOuHBII W T'yMOpajabHBIE HMMYHUTET.
Bpoxnéuuplii ¥ npuOOpeTEéHHBIM  cnenuduueckuid UMMYyHUTET. Teopusi KJIOHaJIbHO-
cenektuBHOro umMmmyHnuteta (I1. Dpmux, @. M. bepuer, C. Tonerasa). BocnaiurensHbie OTBETHI
opranu3MoB. Posib Bpo)kIEHHOTO KIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUI.

PaznpaxxumMocTs W peryisius y OpraHu3moB. Pa3ipaxuMocTs y OJHOKIJIETOUHBIX
opranm3moB. Takcucel. PazapaxxumocTs U perynsuus y pacteHuid. PocToBble BemiecTBa M UxX
3HauYEHUE.

HepBHas cucrema u pednexkropHas perynduus y >KUBOTHbIX. HepBHas cuctema u eé
OT/ieNbl. DBOJIIOIIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBl Yy JKUBOTHBIX. OTAENbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX XMBOTHBIX. Peduekc u peduexkropHas nyra. besycnoBHble u
YCIIOBHBIE pe(dIIeKCHI.

['yMopanbHas perymsauus ¥ SHAOKPHHHAs CHUCTEMa JKMBOTHBIX M uenoBeka. JKemessl
SHJIOKPUHHOM CHCTEMBI W HX TOpMOHBIL. JlelicTBMe TopMOHOB. B3anMOCBs3b HEPBHOW U
SHIOKPUHHOM cucteM. [ unoramamo-runoduzapHas cucteMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuipsl u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHBIE BOJOPOCIINY,
«bakrepun», «lIpocreitmmey, «Opranbl [BETKOBBIX pacTeHui», «CHCTEeMBbl OpraHoB
MM0O3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpOE€HHE HaceKOMbIX», «TKaHM pacTeHuiD,
«KopueBbie cucrempl», «Ctpoenue credns», «CTpoeHue IHCTOBOM MIACTHHKUY, «TKaHH
XKUBOTHBIX», «Ckener uenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucrtemay,
«/pixarenpHas cucrema», «HepBHas cucrema», «Koxa», «MplledyHas cuUcTeMay,
«BplenurenpHas cucreMa», «HIOKpUHHAsA cucrema», «CTpoeHue Mblib», «MMMyHUTET?,
«KumeuHnonosnoctHele», «Cxema NUTaHUS pacTeHUiD», «KpoBeHOCHBIE CUCTEMBI MMO3BOHOYHBIX
AKUBOTHBIX», «CTpoeHue ruape», «CtpoeHue miaHapun», « BHyrpeHHee CTpoeHue 10Xk IEBOro
yepBs», «HepBHas cucrema poid», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMmblkaomuxcs», «HepsHass cucrema nrtun», «HepBHas cucTeMa MIIEKONMTAIOMINXY,
«HepBHas cucrema uenoBekay, «Pediekey.

OO6opynoBaHue: CBETOBOW MHUKPOCKOIN, MHUKPOIPENaparhl OJHOKIETOUYHBIX OPraHHU3MOB,
MHUKpOIpENnaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOKHX, JKUBbBIE
9K3EMIUIAPBl KOMHATHBIX pacTeHUil, repOapuu pacTeHU pa3HbIX OTJENOB, BIaKHbIE MTPENapaThl
KHUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJUIEKIIMU OECIIO3BOHOYHBIX KHBOTHBIX, CKEJIET YeIOBEKa,
o0OpyZOBaHUE Ui JIEMOHCTPAallMM TOYBEHHOTO M BO3JAYIIHOIO MHTAaHHUS pPACTEHUH,
pacuieryieHust Kpaxmana u OenkoB moJ JeiictBueM (epMeHTOB, 0OOOpyldOBaHUE IS



JEMOHCTPALIMU OIBITOB 110 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKHUX, MEXaHU3MA JIbIXaTEIbHBIX
JBUKEHUM, MOJIEIH TOJIOBHOTO MO3Ta Pa3Iu4HbIX KUBOTHBIX.

JladbopaTopHas padora «/3ydyeHue TkaHel pacTeHHI.

JladopaTopHas padora «/3ydyeHue TkaHel KUBOTHBIX).

JladopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PaCTCHUS».

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTaHU3MOB

dopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Buibl
0ecroIoro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIILUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[lonoBoe pasmuoxenue. [lonoBble kieTku, wim ramersl. Meio3. Craguu Meiio3sa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bronorndeckuid CMbICI MeHO3a U IIOJIOBOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  paszButve. I'ameroreHe3 'y JKMBOTHBIX. IlonoBble  Kee3bl.
OOpa3zoBaHue W pa3BUTHE MOJIOBBIX KieTOK. CrepmartoreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

Omoi0TBOpeHNE W dMOPHUOHATBHOE PAa3BUTHE >KMBOTHBIX. CHOCOOBI OTUIOJOTBOPEHUS:
Hapy)XHOe, BHyTpeHHee. [lapTeHorenes.

WnuBuayanbHOe pa3BUTUE OPraHU3MOB(OHTOT€HE3). DMOPHOJIOrUs — HayKa O Pa3BUTUHU
opranu3mMoB. Mopghozenez — o0na uz enaenwvix npooaem smopuonocuu. Konyenyus mopgpocenos
u mooenu mopghozeneza. Cragun sMOproreHe3a )KUBOTHBIX (Ha mpuMepe JArymkn). Ipobnenue.
Tunsl apoGnenus. [emepmunuposeannoe u nedepmunuposantnoe opobnenue. bracmyna, munsi
onacmyn. OcoOEHHOCTH NPOOJIECHUS MIICKOTHUTAIONINX. 3apOJBIIICBBIC JUCTKUA (TaCTPYIISIIIHS).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMmHOE BIMSHUE 4YacTeu
Pa3BUBAIONICTOCS 3apojblimia (3MOpUOHANIBHAS HMHAYKIMS). 3akiajka IUlaHa CTPOCHUS
JKUBOTHOTO KaK PE3yJbTaT HUEPAPXUUYECKUX B3aUMOJCHCTBUI TeHOB. Briusgnue Ha
AMOpPHOHAIEHOE PA3BUTHE PA3IMYHBIX (DaKTOPOB OKPY>KAIOIIEH CPEIbI.

Poct m pasButue xuBOTHBIX. [locTamMOpmoHanbHbI Tiepuon. IlpsMoe u Hempsimoe
pazButue. Pa3Butue ¢ metamopdo3oM y O€ClO3BOHOYHBIX WU TIO3BOHOYHBIX HKUBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSMOTO Pa3BUTHUS, UX PACIPOCTPAHEHHE B MPUPO/IE.
Tunsl pocta >KUBOTHBIX. DaKTOpPhl PErylsillMd pPOCTa >KUBOTHBIX M dYenoBeka. Craauu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M uenoBeka. llepuonabl OHTOreHesa wyesioBeKa.
Crapenue u cMepTh Kak OMOJIOrHYECKUEe MPOLIECCHI.

Pa3smHokenne u passutue pacreHuil. 'ametrodur u cnopodur. Meito3 B KU3HEHHOM
uukie pacrenuid. OOpazoBaHue crop B TIpolecce Meiosza. ['ameroreHes y pacTeHUil.
OmnonoTBOpeHHe W pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BOWHOE OIMIIOJOTBOPEHUE Y
LBETKOBBIX pacTeHuil. OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbI PEeTyJISIUU OHTOT€HEe3a Y PACTEHUM U KUBOTHBIX.

JdeMoHcTpanuu

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

Tabmuisr u cxemsl: «BerertaTuBHOE pa3MHOXKeHUE», « THUMBI OECMONOr0 pa3MHOKEHHS,
«Pa3MHOXEeHHE XIaMUIOMOHab», «Pa3MHOXeHUe »HBIIIeHb», «Pa3MHOXEHHE THUIPHIY,
«Merio3», «Xpomocomsl», «I'amerorenes», «CTpoeHHE SHMIEKIETKM U CIEPMATO30MAA»,
«OCHOBHBIE CTaauu OHTOreHe3a», «lIpsMoe u Hempsmoe pa3Butue», «Pa3Burne Maickoro
Kyka», «Pa3Butue capanum», «Pa3BuTHe IATyIKn», «/{BoWHOE OILIIOIOTBOPEHUE Y IIBETKOBBIX
pactenuii», «CTpoeHHE CeMSH OJHOJONBHBIX M JBYAOJBHBIX pacTeHUil», «KU3HEHHBIH HUKI
MOpPCKOW KamycThl», <«OKW3HEHHBI [WKIT MXxa», <OKU3HEHHBIH UK MArmopOTHHUKAY,
«KW3HEHHBIN UKII COCHBD.



O6opynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENIapaThl SIMIIEKIETOK M CIIEPMAaTO30U/I0B,
Mozenb «L{UKII pa3BUTHUS JIATYLIKI.

JlabopaTtopHasi pabora «l3yuyeHue CTPOEHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTHyeckass padora «BbisBieHHE MPU3HAKOB CXOJICTBA 3apOJBINICH MO3BOHOYHBIX
YKUBOTHBIX).

JladbopaTopHas padora «CTpoeHHE OPTaHOB PA3MHOXKEHHUSI BBICIIUX PACTEHUI.

Tema 11. 'eneTnka — HayKa 0 HACJIEICTBEHHOCTH U U3MEHYHMBOCTH OPraHU3MOB

Wctopus ctaHoBiIeHHS U pa3BUTHS I'€HETUKM Kak Hayku. PaGotel I. Menpens, I'. ne
@puza, T. Moprana. Posb oTeuecTBEHHBIX Y4YE€HBIX B pa3BuUTUU TeHeTuku. Padorer H. K.
Konbmosa, H. U. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenxo, FO. A. ®ununyenko, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHSITHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, ajlieJIbHbIE
IeHbl, AJbTEPHATUBHbIC IPU3HAKH, JOMMHAHTHBIM W PELECCUBHBIN INpPU3HAK, TOMO3UIOTa,
reTepo3uroTa, 4ucras JUHUSA, THOpUAbI, TeHOTHMN, (eHOTUrl. OCHOBHBIE METOJbl T€HETHKHU:
rUOPUA0TIOTMUECKUN, ITUTOJIOTHUECKHU, MOJIEKYJISIPHO-T€HETUUECKHH.

JdeMoHcTpauuu

[Toptpersr: I'. Menpens, I'. ne @pus, T. Mopran, H. K. Konsros, H. Y. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 0. A. ®ununyenko, H. B. Tumodees-PecoBckmuii.

Tabmuis! u cxembl: «MeTo bl TeHETUKIY, «CXEMBbI CKpEITUBAHUS.

JladopaTopHas pa6ora «/[po3oduia kak 00bEKT TCHETUIECKUX UCCICTOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIECTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBwiii 3akoH MeHaenss — 3aKOH €IMHOOOpa3us
TUOpUIIOB TEpBOTO MOKoJieHus. [IpaBwio momuHupoBaHus. BTopoit 3akoH Menaens — 3akoH
paciuernyeHus mpusHakoB. L{uTonornueckne 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umnoresa
YUCTOTHI TAMET.

AHanusupyroiiee CKpEIIMBaHUE. [TpoMeXyTOUHBIH XapakTep HaCJIeI0BaHUSL.
Pacmiennenne mpu3HaKkoB MpH HETTOJTHOM JIOMUHUPOBAHHH.
JluruOpugHoe ckpeniuBaHue. Tperuid 3akoH MeHmens — 3aKOH HE3aBHCHMOTO

HacjeA0BaHus MIPU3HAKOB. [luTomornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CueruieHHOe HacnenoBaHue npusHakoB. Padotel T. Moprana. CueruieHHOe Hacae10BaHUE
I€HOB, HAPYILIEHHE CLIETUICHUS] MEX 1y FT€HaMH. XPOMOCOMHAs TEOPUS HACJIEICTBEHHOCTH.

I'enetuka mosia. XpoMOCOMHBIM MEXaHU3M OINPEAEIICHHs I0Ja. AYTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['oMoramMeTHbli M rereporaMeTHbiil moj. ['eHeTudeckass CTPYKTypa HOJIOBBIX
xpomocoM. HacienoBanue npu3HaKoB, CLIETVIEHHBIX C MOJIOM.

l'enotun kak uenoctHas cucteMa. [lieHoTpornvss — MHOXECTBEHHOE JEWCTBHE TI'EHA.
MHOKECTBEHHBIM ajuienu3M. B3auMolielicTBUe HeauleNbHbIX TeHOB. KoMIieMeHTapHOCTb.
Onucras. [lommmepusi.

['eHeTnyeckuil KOHTPOJIb pPa3BUTHUSI PACTEHUM, J>KUBOTHBIX M YEJIOBEKa, a TaKXkKe
(U3MOTOTMYECKUX TPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (yHKIuA. ['eHeTmyeckue
MEXaHHU3MBbl CHMOUOTEHEe3a, MEXaHU3Mbl B3aMMOICHCTBHS «XO3SWH — Mapa3uT» U «XO3SIUH —
MUKpOOHOMY. ['eHeTHYecKkne acieKThl KOHTPOJIS M U3MEHEHHUs HAacleJACTBEeHHON nHpopmaluu B
MOKOJIEHUSX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «IlepBblif U BTOpOii 3aKoHBI Menaens», «Tpetuit 3akoH MeHnens»,
«AHanuzupyrollee ckpemubanue», «HenonHoe nomuHupoBanue», «CLENIEHHOE HACIEI0BaHNE
MPU3HAKOB y Apo30¢uis», «I'eHeTuka nona», «Kapuortun yenoseka», «Kapuotumn qpo30Quisn»,
«Kapuotun ntuup», «MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIECTBUE T€HOBY.

Ob6opynoBanue: MOJENb Ul JEMOHCTpAIMK 3aKOHOB €IMHO00pas3usi THOPHIOB MEPBOTO
IIOKOJIEHUSI M PACIICIICHUs NPU3HAKOB, MOJENb Ul JEMOHCTPALMM 3aKOHA HE3aBHUCHUMOTO
HacJeA0BaHus NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMY CLEIJIEHHOTO HACIEAOBaHUs IPU3HAKOB,
CBETOBOM MUKPOCKOTI, MUKponpenapat: «Jpo3oduay.

IIpakTnueckas padora «/3ydyeHue pe3ynbTaToB MOHOTHOPHUJIHOTO CKPEIIMBAHUS Yy
IPO30(HUITBD).

IIpakTnueckas padora «M3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(UITBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHotuna u cpeabl npu ¢GopmupoBaHuu ¢eHotumna. V3MeHYHBOCTH
npu3HakoB. KauecTBeHHblE M KOJMYECTBEHHBIE MpPHU3HAKU. Buabpl  U3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHass U3MeH4YUBOCTb. Poisib cpeabl B (opMHUpOBaHUM MOIUGUKAIUOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIN ps ¥ BapuanuoHHas kpuBas (B.
Horanncen). CroiicTBa MOIU(UKAITMOHHOW U3MEHYHBOCTH.

I'eHoTunMueckas W3MEHYMBOCTh. (CBONCTBA T'E€HOTUIIMYECKONM W3MEHYHMBOCTH. Bubl
FeHOTUITNYECKOW U3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAs!.

KombOunatuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBAa KOMOWHATUBHOM
M3MEHUYUBOCTH. Pojb KOMOMHATUBHON M3MEHYMBOCTH B CO3/IAHUU T€HETUYECKOTO pa3HOOOpa3us
B MpEeJeNax OJHOrO BUAA.

MyranvoHHass HM3MEHYUBOCTb. Buabl MyTaluii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYLMPOBAHHBIE MyTalWW. SnepHble W LUTOIIA3MATHYECKHE MYTAlWH.
Comarnueckre W mojoBble MyTauuu. [IpuunMHBl BO3HMKHOBEHHMS MyTauui. MyTareHsl U UX
BJIUSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAIMOHHOTO IpoLecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HacinenctBeHHoW wu3meHuynBoctH (H.M. BaBwmiioB). BHesnepHas HW3MEHUHMBOCTH U
HAaCJEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POIb INUSEHEMUYECKUX (DAKmopos 6 HACIe008aHUulU U
UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdeMoHcTpanun

IToptpertsr: I'. ne ®pus, B. Moranncen, H. 1. Baguinos.

Tabmuielr 1 cxembl: «Buabl u3MeHYUBOCTHY, «MoauduKaMOHHAs W3MEHUYHUBOCTDHY,
«KoMmOuHaTiBHAsT ~ M3MEHYMBOCTH»,  «Meiio3»,  «OrmnonoTBopeHue»,  «['‘eHeruyeckue
3a00JieBaHUS YellOBeKay, «Buabl myTaruiiy.

OO6opynoBaHue: >KHMBble M TepOapHble HK3EMIUIPbl KOMHATHBIX PpAcTeHUM, PUCYHKU
(oTorpacum) KUBOTHBIX C PA3TUUYHBIMU BHIAMU U3MEHYHBOCTH.

JlabopaTopunass pabdora «McciaemoBaHue 3aKOHOMEpPHOCTEH  MOAM(PHUKAIIMOHHOMN
N3MEeHUUBOCTH. [TocTpoeHne BaprallMOHHOTO psifia U BapUallMOHHOW KPUBOI».

IIpakTuuyeckas padéora «Myrtanuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENaparTax)y.

Tema 14. I'eneTnka yesioBeka

Kapunotun uenoseka. MexayHapoJHas IporpaMMa HCCIIEIOBAaHUS TI'€HOMa 4YeJIOBEKa.
Metoapl U3ydyeHHsI TEHETHKH YeJOBeKa: T'€HeaJIOTMYeCKU, OJIM3HELOBBIH, IIUTOreHEeTUYECKHH,
MONYJISIIMOHHO-CTATUCTUYECKHUM, MOJIEKYJIIpHO-TeHeTHUecKnid. COBPEMEHHOE OIpENEICHNE



TEHOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHUE, FTEHOTUIIMPOBAHUE, B TOM 4uciie ¢ nmoMoubio [11P-
aHanmza. HacnencrBennbie 3a001eBaHus yenoBeKa. | eHHbIE U XpOMOCOMHBIEC OOJIC3HU YETIOBEKa.
Bone3nn ¢ HacnmeaCTBEHHOW MpPeApacooKEHHOCThIO. 3HAYEHUE MEJAUIMHCKON TEHETUKU B
MPEIOTBPAIICHUN W JICUCHUW TE€HETHUYECKUX 3a00JieBaHUU dYeloBeka. MeIHKO-TeHETHYECKOe
KOHCYJbTHpOBaHue. CTBOJIOBBIC KIETKU. [[OHATHE «T€HETHYECKOTO Ipy3a». DTUUECKUE aCTIEKThI
Hccae0BaHuM B 00JIaCTH PEIaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (HakTOpHI MOBBIMICHHON YYBCTBUTEIBHOCTH YEJIOBEKAa K (DU3MYECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKpyXKarouied cpenpl. ['eHerndeckas MOpeapacnoyioKEHHOCTh
YEeJI0BEKa K MaTOJIOTHSIM.

JdeMoHcTpanuu

Tabmuupl u cxembl: «Kapuotumn uenoBeka», «MeToabl U3y4eHHUS TEHETUKH YEIIOBEKa,
«['enernueckue 3a00€BaHUs YETOBEKAY.

IIpakTnueckas padora «CocTaBieHre U aHAIU3 POJOCIOBHONY.

Tema 15. Cestexkniusi oOpraHu3MoB

JlomecTukanuss ¥ CeleKIus. 3apoXkACHHE CENeKIMU W AoMmecTukanuu. Ydyenue H. .
BasuiioBa o LleHTpax npoucxoxaeHus 1 MHOrooOpa3usi KyJlIbTYpPHBIX pacTeHuil. Ponb cenexuun
B CO3JaHMM COPTOB pacTeHWd H mnopoxa KUBOTHbIX. CopT, mopojaa, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSIZIOB B HacieACTBeHHON m3meHunBocty H. WM. BaBuioBa, ero 3HaueHue st
CEJICKITMOHHOM pabOTHI.

Mertoibl ceneKIMoOHHOM paboThl. MIcKyccTBEHHBIN 0TOOP: MAacCOBBINA U MHIMBUYaTbHBIN.
Otanbl KOMOMHAIIMOHHOW celieKnuu. VcnblTanue mpou3BoOAMTENEH MO MOTOMCTBY. OTOOp M0
TEHOTHUITY C TOMOUIBIO OLEHKU (DEHOTHIIa MOTOMCTBA U OTOOP MO FEHOTHUITY C TOMOIIBIO aHATH3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJCKIIMOHHOW paboThl. PamuanuoHHBI 1
XUMHYECKUH MyTareHe3 KaK HCTOYHMK MYTallUd y KyJbTYpHBIX (OpPM OpraHu3MOB.
Hcnonp30BaHre TEHOMHOTO PENAKTHPOBAHHWS W MeToJ0B pekomOmHaHTHBRIX JIHK mmsa
MOJYYEHUSI UCXOTHOTO MaTepuaa Jjsl CEIeKIUU.

[lonyuenune mnonuruionaoB. BuyrpuBuaoBas rulpuausanus. bauzkopoacTBeHHOE
CKpelllMBaHue, Wiu UHOpuauHT. HepoacTBeHHOe ckpeluBanue, win ayropuaunr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHnue rerepo3uca B cenekuuu. OtganéHHas TUOpUIM3anus.
[Ipeononenne Oecruiogusi MEXBUAOBBIX THOpUAOB. JIOCTM)KEHMSI CEJEKIMU pPACTEHUH U
KUBOTHBIX. «3€1EHAS peGONIOYULY.

CoxpaHeHHe U H3YYEHHE T'€HETHYECKUX PECYpPCOB KYJbTYPHBIX PACTEHUN M UX JIUKHX
poauyelt s co3aHusl HOBBIX COPTOB U THOPUIOB CENbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaejieHue 2eHemuyecKUMy pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbLCIOGbIX
HCUBOMHDBIX 8 YeJIAX VIAYUULeHUST CYWeCBYIOUUX U CO30AHUSA HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM YUCie C NPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIIe008aHUL, Nepedosblx udel u
NnepCcneKmuBHbIX MexHON02U.

JdeMoHcTpanuu

IToprpersr: H. U. Basuiios, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykesanenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

Tabmuist 1 cxeMbl: «LIeHTpBI MPOUCXOKICHHUSI U MHOTOOOpa3usl KyJIbTYPHBIX pacTECHHII,
«3aKOH TOMOJIOTUYECKHX PAJIOB B HACJIEACTBEHHON H3MEHYUBOCTH», «METOAbl CENEeKIUN»,
«Otnanénnas rudbpuanzanusy, «MyrareHes3y.

JlabopaTopHas pa6ora «/I3ydyeHue cOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
YKUBOTHBIX».



JlabopaTopHas padora «/I3ydueHne METOIOB CEJICKIIUU PACTCHUI.

IIpakTnuyeckas padora «lIpuBuBKa pacTeHu».

IKkceKkypenst «OCHOBHBIE METOJBI M JIOCTHIKEHUS CEJIEKLIMM PAaCTEHUW M KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (epMy, COPTOUCIBITATEIBHBIA YY4aCTOK, B TEIUIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rusi 1 CHUHTeTHYECKAs OMOJI0T U

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBbIE KYIbTYpHI,
MUKpPOOPIraHHU3Mbl, HUX XapaKTepUCTHKA. TpaauluoHHass OMOTEXHOJIOTHS: XJIeOoIeueHue,
[IOJIyYE€HUE KUCIOMOJIOYHBIX MPOJIYKTOB, BUHOJAENUE. Mukpoouonorunueckuii cuate3. OObeKThI
MUKPOOHOIOTUYECKUX TeXHOJIOTUH. [Ipon3BoacTBO Oenka, aMUHOKHUCIOT M BUTAMHHOB.

CozlaHue  TEXHOJOTMH M  MHCTPYMEHTOB  LIEJICHANPABICHHOIO  HU3MEHEHMS U
KOHCTPYMPOBAHHUSI TEHOMOB C LIE€JIbIO MOJTYYEHUSI OPraHU3MOB U MX KOMIIOHEHTOB, COJAEpKaLUX
HE BCTpEYarourecs B Npupoje OMOCUHTETUYECKHE MTYTH.

Kiterounas umxxeHepus. MeToabl KyJlbTypbl KIETOK M TKaHEH PacCTEHUM WM KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuauszalms U coMaTtudeckuil smOpuorenes. McmosbzoBanue
TariOWJIOB B CEJIEKUMU pacTeHuil. [lonyuenue moHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIIOHANbHBIX U NONUKTOHATILHBIX aHmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpykiust SHLEKIETOK W KIOHMPOBaHWE >KUBOTHBIX. MeToa TpaHCIIaHTAlMK SIEp
KIETOK. Texnonocuu 0300poenenus, KylbMUuGUPOBAHUs U MUKPOKIOHAILHOO PAZMHONCEHUs
CeNbCKOXO3AUCNEEHHBIX KVIbIMYD.

XpoMOCOMHasi ¥ T€HHasi UHKeHepusi. VICKyCCTBEHHBIM CHHTE3 reéHa U KOHCTPYMPOBAHHE
pekomOunantaeix JIHK. Cozoanue mpamnceennvix opeanuzmos. JIOCTHKEHUS W TIEPCIICKTHUBBI
XpOMOCOMHOW ¥ TEHHOM WHXEHEPUHU. OKOJOTHMUYECKHE M ITHYECKHE TMPOOIeMbl TEHHOU
VHXEHEPUU.

Menumnuuackue OmotexHosoruu. Iloct reHomHas 1mdpoBas wmemunmnHa. [TL[P-
TUArHOCTHKA. MeTaOoJOMHBIM aHaM3, TEHOLICHTPUYECKUN aHallM3 MPOTeOMa dYeIoBEeKa IS
OLIEHKH COCTOSIHUSA €ro 3J0pOBbs. Vcronp30BaHNe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka.
3D-Ouounkenepust Ui pa3pabOTKH (PyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH,
CO3JaHMSI KOMIUIEKCHBIX TKaHEH COYETaHHEeM TEXHOJIOTUH TpEXMEPHOro OHONPUHTHHTA H
ckaddonuHra s perieHus 3a1a4 NepcoHaTu3UPOBAHHON MEIULIUHBI.

CoznaHue BEKTOPHBIX BAaKUWH C IeNbl0 oOecreueHus] KOMOMHHPOBAHHOW 3alllUThl OT
Bo30yauteneit OPBU, ycranoBieHue MOJEKYISpHbIX MexaHU3MOB (yHkunoHupoBanus PHK-
COJIep>KalIiuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbIE 3a00JI€BAaHUS UYEIOBEKa U dKUBOTHBIX.

JdeMoHcTpanun

Tabmuer u cxembl:  «Vcmonap30BaHME  MHKPOOPTaHM3MOB B MPOMBIIIJICHHOM
MPOU3BOJCTBEY, «KitlerouHas unxeHepus», « 'eHHass HHXXEHEPUsI».

JlabopaTopHas padora «/3ydyeHre 00beKTOB OMOTEXHOJIOTHI.

IpakTHyeckas padora «IlomyyeHne MOJIOYHOKUCIBIX TPOTYKTOBY.

JdKcKypeust «bHOTeXHOJIOTHS — BayKHEHIIasi MPOU3BOUTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJOIMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1.3apoxxaenne u pa3sBUTHE IBOJIONMOHHBIX NPeACTABJICHNN B 0M010THH
OpomonmonHas Teopus Y. [lapsuna. Ilpeanoceuiku BO3HUKHOBEHUS JapBUHMU3Ma. JKU3HB
Y Hay4Has JearenbHocTh Y. JlapBuHa.



JBwxymue cwibl 3Boiouuu BujgoB 1o Y. J[lapBuHy (BbICOKas HMHTEHCHUBHOCTH
pPa3MHOXKEHMsSI OPraHM3MOB, HACJIEJCTBEHHAas M3MEHYMBOCTb, 0OOppOa 3a CyIIECTBOBAHMUE,
€CTECTBEHHBII U UCKYCCTBEHHBIH 0TOOD).

Odopminenue cuaTeTndeckoi Teopuu 3Boitonnu (CTD). HelirpanbHast Teoprst SBOJIOIHH.
CoBpemeHHas 3BOJIOIMOHHAs OHMOJIOTHS. 3HAYEHHE SBOJIIOIIMOHHOM Teopuu B (OPMHUPOBAHUU
€CTECTBEHHO-HAY4YHON KapTHUHBI MUDA.

JdeMoHcTpanuu

[optpersl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmuuer u cxemsl: «Cuctema xuBoi npupoasl (mo K. Jlunnaew)», «JlecTHUIa KUBBIX
cymectB (mo Jlamapky)», «MexaHusm QOpMUPOBaHUS NPUCIOCOONIEHUNH Yy pacTeHUul Hu
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust Y. Jlapsuna», «Haxoaxu Y.
HapBunay», «®Dopmbel O00pbOBI 3a cymiecTBoBaHue», «llopoasr romy6eit», «MHorooOpasue
KYJIbTYpHBIX (popM KamycTel», «[loposl JOMaIIHUX KUBOTHBIX», «CxeMa 00pa30BaHUs HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOIIEHHS IBHXKYHUIUX CHJ 3BOJIOLHUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETHUECKON TEOPUU SBOJTIOLIUNY.

Tema 2. Mukpo3BoJIonusi M eé pe3yJibTaThl

[lonmynsimust kak seMeHTapHas enuHuua 3BoJitonuHd. COBpeMEHHBbIE METOJIbl OLEHKU
FeHEeTUYECKOTO pa3HO00pa3us U CTPYKTYpbl Nomysiuil. U3menenue reHodonaa NOMysIuu Kak
2JIEMEHTApPHOE 3BOJIIOIMOHHOE SBJIICHHE. 3aKOH TeHeThueckoro pasHoBecus k. Xapmau, B.
Baitn6epra.

OneMeHTapHble (akTOpbl (IBMIKYIIWE CHIIBI) SBOJIONHMHA. MYyYTAllMOHHBIN MpoIiecC.
KomOunatuBHass m3MeHUYMBOCTh. Jlpeiid reHOB — cCiydailHble HEHANpaBIICHHBIC W3MEHEHUS
4acToT ayiened B momymsimusix. Oddext ocHoBarens. Ipgexm OymuLiouHo2o 2opaviuKa.
CHudicenue ceHemuuecko2o pazHoobpasus: npuduHvl u ciredcmeus. Illposenenue s¢hghexma
opetigha 2eHo8 6 Oomvwuux u Manvlx nonyaayuax. Murparmuu. M305smms Oyt
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIorndecKas (pernpoyKTHBHAS).

EctectBennslii oTOOp — Hampapistouiuii ¢gaxtop sBostonud. POpMbI €CTECTBEHHOTO
oTOOpa: IBWXKYIIWN, CTAOWIWU3MPYIONIUH, paspbiBalomui (au3pynTtuBHBIN). [lomoBoi oTOOp.
Bo3HHKHOBEHHE U 3BOJIOLHUS COLIUATBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB Kak pe3yabTaT MHUKPOIBOJIONUU. Bo3HHKHOBEHUE
npucnocobiaeHunit y opranu3smMoB. Apomopho3sl U uanoagantauuu. [Ipumeps! npucnocobneHui
y opraHu3MoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUE, OHOXUMHUYECKHE, IOBEACHUYECKHUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurtepuu u cTpykTypa. BumoobOpa3zoBaHue Kak pe3yabTaT MHUKPOAIBOJIIOLUU.
W3onsuuss — kimoueBoit daktop BumooOpazoBanus. Ilytu u cnocoObl BuA00OpazoBaHUS:
alyonarpudyeckoe (reorpaduueckoe), CUMMOATPHUECKOe (SKOJOTHMYECKOE), «MTHOBEHHOE)
(monumonan3anus, rudpuau3anus). JauTeabHOCTh HBOTIOIMOHHBIX IPOIIECCOB.

MexaHu3mbl (GOpMUPOBaHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponb »BONIOIMOHHOM OWONOrMM B  pa3pabOTKE Hay4yHBIX METOJOB COXPAaHEHUS
6nopazHooOpazus. MUKPOIBOJIONUS W KOIBOJIOIMS Mapa3UTOB M HUX X031€B. MeXaHU3MBI
(dhopMHUPOBaHHS YCTOWYMBOCTU K aHTUOMOTHKAM U cIIOCOOBI OOPHOBI C HEM.

JdeMoHcTpanuu

IToptpetsr: C. C. YeTBepuxos, O. Maiip.

Tabmuie! u cxembl: «MyTalmoHHAs U3MEHYUBOCTLY, «[loMyIsIIIMOHHAsA CTPYKTYpa BUAAY,
«Cxema mposiBIeHMs 3akoHa Xapau—BaiinOepra», «JIBwxKyiiue CHIBI  3BOJIOLUN,



«OKOJIOTHYECKasi M30JALUs TONMYJIALUN ceBaHCKOW ¢openny, «leorpaduyeckas H30IAIUSL
JMCTBEHHUIBI CHOMPCKON M JIMCTBEHHHIIBI TaypcKoi», «[lomynsannoHHbIe BOJIHBI YUCICHHOCTH
XAIOITHUKOB M KepTB», «Cxema JecTBUS ecTecTBEHHOro otbopay, «Dopmbl OOpbOBI 32
CYLLIECTBOBAHUEY, «MHnycTpuaibHbINA MEJIAHU3MY, «OKuspie HCKOIIaeMBIE»,
«I[lokpoBuTENbCTBEHHAs OKpacka >XMBOTHBIX», «lIpemympexnaromas okpacka MKHUBOTHBIXY,
«Du3nosornueckue aganranum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bunbl-nBoiinukn», «Crpykrypa Buga B mnpupoae», «CrocoObl
BUJ000Opa3oBanus», «l'eorpaduueckoe BUmooOpazoBaHMEe TPEX  BUAOB  JIAHJBIIICH,
«DKOJIOTUYECKOE BHU000pa3oBaHue BUAOB CHUHUL, «llomumuounsl pacrenuit», «KamyctHo-
peIeUHbIN THOPUT.

ObopynoBanue: repOapuul pacTeHUM, KOJUICKIIMA HACEKOMBIX, dydesia MTHUIl U 3BEpeH ¢
MpUMepaMy pa3IUYHbIX NPUCIIOCOONICHUH, Yydena NTHIl U 3Bepel pa3HbIX BUJIOB, repdoapuu
pacTeHui OM3KUX BUJIOB, 00PA30BABIIMXCS PA3TUYHBIMH CTIOCOOAMH.

JlabopaTopHas pa6ora «BpisiBIeHNE U3BMEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladopaTtopnas pabora «lIpucmocoOiiennsi OpraHu3MOB U HMX OTHOCUTEIbHAs
11eTIECO00PA3HOCTHY.

JladopaTopHas padora «CpaBHEHHE BHJIOB 10 MOP(OJTOTHUECKOMY KPUTEPUIOY.

Tema 3. Makpo3Bo1oLHsA U €€ pe3yJIbTaThl

Merto1pl u3ydeHust MakposBoronuy. [laneonTonornyeckre METO bl H3y4EHUS IBOJIIOLHH.
[lepexonubie popmbl U GUITOTEHETUYECKUE PSIJIBI OPTraHU3MOB.

buoreorpaduueckne Meronsl wu3ydeHus HIBosonuu. CpaBHeHue QuoOpsl W payHbI
MaTepUKOB U ocTpoBOB. bruoreorpaduyeckue odnactu 3eMiau. Buabl-sHIEMUKH U PETUKTHI.

DOMOpPHOJIOTMYECKHEe U CPaBHUTEIBHO-MOP(OIOTHYECKHE METO/bl W3YYEHHUS 3BOJIIOLUU.
['eHeTnyeckne MexaHU3MBbl SBOJIIOLMHA OHTOTE€HE3a M MOSIBICHUS SBOJIOLUOHHBIX HOBUIIECTB.
['omonoruuHele ¥ aHAJIOrMYHBIE OpraHbl. PynruMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKyIISIpHO-
reHeTUYecKnue, OWOXMMHUYECKHE M  MAaTeMaTH4eCKHe METOAbl  HM3Y4YeHHs]  SBOJIOLHUU.
I'omonoruunsie rensl. COBpeMEHHBIE METO/IbI IIOCTPOEHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYTALIMK U 3BOJIFOLINS T€HOMOB.

O6mme 3akoHOMEpPHOCTH (MpaBwia) dBOOUMH. [lpunHyun  cmenvl  YHKYUIL.
HeobpaTtumocTs 3Bomonnu. AnantuBHas paguaius. HepaBHOMEpHOCTb TEMIIOB 3BOIIOIUH.

JdemoncTpauuu

[Hoptpets: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkens.

Tabmuiel u cxembl: «DUIOTEHETUYECKUI P IO, «APXEONTEPUKCY, «3BEpO3yObIe
smepb», «Crerouedans», «Punnodurey, «CeMeHHbIe MAanopoTHUKWY, «buoreorpaduueckue
30HbI 3emun», «pelid xoHTHHEHTOBY», «PenukTel», «HauanbHble cTaguu >MOPUOHAIBLHOTO
pa3BUTUSL  IO3BOHOYHBIX  JKUBOTHBIX», «['OMOJIOTMUHBIE W  AHAJOTUYHBIE  OPraHbI»,
«PyaumeHTb», «ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YelOBEKAa M IIMMMaH3e», «l JaBHBIE
HanpaBJIeHUs BOTIOIUNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

OO6opynoBaHue: KOJUJIEKIUM, TepOapuu, MYJISKH HCKONAeMbIX OCTaTKOB OpPraHHU3MOB,
MYJISDKM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYJIUMEHTapHbIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxnenue U pa3BuTHE )KU3HU Ha 3emJie

Hayunble rumoTes3sl MPOUCXOXKACHUS KU3HM Ha 3emiie. AOHOreHe3 W MaHCIEPMUS.
JloHayuHBlE NPEACTABIEHUS O 3apOXKAECHUU XU3HU (KpealuoHW3M). ['mmoreza NMOCTOSHHOTO
camMo3apo>KJIeHUs KU3HU U €€ onpoBepkeHue onbltamu @. Pequ, JI. Cnanmnannanmy, JI. ITacrepa.
[TpoucxosxaeHue >ku3HU U acTpOOUOJIOTHSI.



OcHoBHBbIE 3Tanbl HEOpraHUueckoi sBoJitonnu. [lnanerapHas (reosloruyeckas) BOJIOLHUS.
Xumuyeckasi dBOJIOLMS. AOMOTEHHBI CHHTE3 OPraHMYECKUX BEHIECTB M3 HEOPraHMYECKHX.
Oneir C. Mumiepa u I'. KOpu. OOpazoBanue nonumepoB u3 MoHOMepoB. KoanepBaTHas
runote3a A. WM. Onapuna, rumore3a mepBuuHoro OymboHa JIk. XomjaeiiHa, reHeTHYECKas
runote3a . Mémnepa. PuGosumbr (T. Yekx) m rumoresa «vmpa PHK» V. T'mnGepra.
®opmupoBaHue MEMOpaH ¥ BOSHUKHOBEHHE IPOTOKIIETKH.

Uctopus 3emmn u wmeroapl €€ wusyueHus. Vckomaemble OpraHM4eCKHE OCTAaTKH.
I'eoxponosorusi u e€ wmeroapl. OrTHocuTenbHass UM aOCOJIOTHAsE  TE€OXPOHOJIOTHSL.
['eoxpoHosornyeckast mKaja: 30Hbl, Ipbl, IEPUOJIbI, FTOXHU.

HavanpHble sTansl oprannyeckoil sBosonuu. [losiBiaeHre M 3BOMIONUS MEPBBIX KIETOK.
Opomronus Mertabonusma. Bo3HukHOBeHue nepBbIXx 3kocucTeM. COBpEMEHHbIE MHKPOOHbBIE
OMOIIEHKM Kak aHajor mnepBbix Ha 3emiie coobmiectB. CrpomartonuTsl. IIpokapuoTel u
JYKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (cMMOMOTreHe3). DBOJIIOIIMOHHOE IMPOUCXOKICHHE BHPYCOB.
[IpoucxoxxaeHue  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX  TPYII
MHOTOKJIETOYHBIX OPTaHHU3MOB.

OcHOBHBIE 3Tanbl ABOJIIOIMM BBICHINX pacTeHuH. OCHOBHBIE apoMOp(}o3bl pPacTEHUU.
Beixon pacrenuit Ha cymy. llosBneHme CHOpOBBIX pPACTEHMI M 3aBOCBAHWE HMH CYIIW.
Cemennble pacteHus. [[poucxoxaeHne IBETKOBBIX PACTCHUH.

OcHOBHBIE 3Tallbl 3BOJIONUHM XKUBOTHOrO Mupa. OCHOBHbIE apoMOp(03bl KUBOTHBIX.
Benpckas dayna. KemOpuiickuii B3pbIB — MOSIBIIGHHE COBPEMEHHBIX TUTIOB. [lepBbie XOpa0BHIE
KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIHUS MMO3BOHOYHBIX. [Iponcxoxkaenne aMmpuOnil 1 penTHIINMA.
[Tpoucxoxnenue miaexkonuTaromux W OTUI. [IpuHIUn kmoueBoro apomopdosza. OcBoeHHE
0€CI03BOHOYHBIMH U MO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTue xxu3HM Ha 3eMJie 10 3paM U IepuoJam: apxei, MpoTepo30H, Majie030i, Me3030i,
KaitHO30¥. OOImas xapakTepHCTHKa KIMMaTa M TeoJlorhueckux mpoieccoB. [losBienne u
paciBeT XapaKTEpHBIX OPraHU3MOB. YTieoOpa3oBaHME: €ro yCJIOBHUS W BIMSHUE HA Ta30BBIH
cocTaB aTMOC(]ephl.

MaccoBble BBIMUPAaHHSI — JKOJOTMYECKHE KpU3HChl mpouuioro. IlpuunHbl U cnenctBus
MacCOBBIX BhIMUpaHH. COBPEMEHHBIN 3KOJIOTHYECKUI KpHU3HC, ero ocobeHHocTu. IIpobnema
cOXpaHeHus1 6Mopa3zHooOpasus Ha 3emiie.

CoBpemeHHasi cuctemMa opranuyeckoro mupa. [IpuHIUNBI K1accudukanuu OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE I'PYIIIBI OPraHU3MOB.

JdeMoHcTpanun

[Toptpetsr: @. Peau, JI. Cnannanuanu, JI. ITactep, U. . Meunukos, A. U. Onapun, JIx.
Xonpeiin, I'. Ménnep, C. Muinnep, I'. FOpu.

Tabmumet u cxembl: «Cxema onbita @. Pequ», «Cxema ombita JI. Ilactepa nmo u3ydeHuro
caMO03apoKJieHUs ku3HW», «Cxema omnbita C. Muinepa, I'. FOpuy», «9Tansl HeopraHu4eckoin
3BOJIIOLUMNY, «l'eoXpoHosornueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIIOLIMN,
«Cxema o00pa3oBaHus JYKapuOT MyTéM cuMOuoreHeza», «Cucrema >KHUBOW MPHUPOJIBIY,
«Ctpoenne Bupyca», «Apomopdosbl pacTtenmit», «PuUHHOPUTB), «OIHOKIETOYHBIE
BOJIOpociHn», «MHOTOKJIETOUHble Bojgopociany, «Mxuy», «llanopotHuku», «I'onoceMeHHbIE
pacteHus», «OpraHbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTUS JKUBOTHOTO MHPay,
«Apomop¢o3bl  KUBOTHBIX», «lIpocteimuey, «Kumeunononoctueiey, «llmockue depBu»,
«YUIIEeHHUCTOHOTHEY, «PbI0BIY, «3€MHOBO/IHBIE, «IIpecMbIkarommecs», «Itune,
«Munexonuraromue», «Pa3BUTHE KU3HM B  apXeuMckoul dpe», «Pa3BUTHE KU3HU B



MPOTEPO30MCKON 3pe», «Pa3BuTuMe KU3HM B MNAJICO30MCKOW 3pe», «Pa3BUTHE KHU3HU B
Me3030HCKON 3pe», «Pa3Burtue XKU3HM B KailHO30MHCKOM 3pe», «CoBpeMeHHas cucrema
OPraHUYECKOTO MUPAY.

O6opynoBanue: repOapud pPACTEHUH Pa3TUYHBIX OTJENOB, KOJIJICKIMU HACEKOMBIX,
BJIQKHBIE TperapaThl KUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUICKIIUM HIJIOKOXKHX, CKEJICTHI
MO3BOHOYHBIX JKUBOTHBIX, 4y4yela NTUIl W 3BEpeH, KOJUICKIMM OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOMAEeMBbIX, MYJISIKH OPTraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnass sna6oparopnasi padora «MogenupoBanue onbiToB Mumiepa—tOpu mo
M3YYCHHIO a0MOTEHHOTO CHHTE3a OPraHMYeCKUX COCMHCHHM B IEPBUYHON aTMOChepe».

JladbopaTtopHasi pabGora «/3ydeHue U OINUCaHUWE HMCKOMAEMBIX OCTATKOB JIPEBHUX
OpraHU3MOBY.

IIpakTnueckas padora «/3yueHne ocoOEHHOCTEH CTPOEHMSI pPACTEHUH pa3HbIX
OTJIETIOBY.

IIpakTHyeckasi padora «M3yuenne 0ocoOOEHHOCTEN CTPOCHMSI TIO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Pazgensr u 3amaun anTpomnosioru. MeTo 16l aHTPOTIOJIOTHH.

CTaHOBJICHHE TPENICTABICHUNM O MPOUCXOXKICHUHM YeJIOBEKA. PemMruo3Hbie BO33PEHHSL.
CoBpeMeHHbBIC HAYYHBIE TEOPHUH.

CxomcTBO 4enoBeKa ¢ KMUBOTHBIMH. (CHCTeMaTHuecKoe TIOJI0KEHHE YeJIOBEKa.
CBuzeTenbCcTBa CXOJICTBA 4YEJIOBEKAa C JKMBOTHBIMH: CPaBHUTEIHHO-MOP(OJIOTHUYECKUE,
sMOpuosIoTHYEeCKUE, (PU3HOTIOro-OMOXUMHUYECKHUe, TMoBeAeHueckne. OTiauuus uenoBeka OT
KUBOTHBIX. [IpAIMOX0K/I€eHHE U KOMILJIEKC CBS3aHHBIX C HUM MpPHU3HAKOB. Pa3BuTHe roJ0BHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JBwkymue cunbl  (pakToppl)  aHTpOINOTeHe3a:  OHOJIOTUYECKHE,  COIMAJIbHBIC.
CooTHolieHre OHOJIOrMYECKUX U COIUAIBbHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaUU aHTpOIOreHe3a. PaHHME 4emoBeKOOOpa3Hbie 00e3bsHBI (MPOKOHCYJIBI)
Y paHHHUE MOHTUbI — O0IIKE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JI0JIei. ABCTPaTONUTEKU —
JIBYHOTHE TPEIKH Jroaei. YeloBeK yMenbld, MepBble M3rOTOBICHUS Opyaud Tpyda. YenoBek
MPSMOXOJIANIUNA U TIEPBBIA BBIXOJ JIFOACH 3a mpenensl Adpuku. UenoBek reineab0eprckuii —
o0l mpeoK HeaHAepTAIbCKOTO YeIOBEKa U YelloBeKa pa3yMHOTo. YenoBek HeaHAepTaIbCKH
KaK BHJ JIOACH XOJIOJHOTO KiIMMarta. YenoBeK pa3yMHBIH COBPEMEHHOTO THUIIA, IEHUCOBCKUMN
Yel0BeK, OCBOCHHE KOHTUHEHTOB 3a npenenaMu Adpuku. [laneoreneTnka u maaeoreHOMHKA.

DBOJIOLUS COBPEMEHHOIO uesioBeka. EcTecTBeHHBII OTOOp B MOMYJSAIUSAX 4YeTOBEKa.
MyranuoHHbsli nporiecc U noaumopdusm. [lomymnsaioHHbIe BOIHBI, Apeii( reHoB, MUTpaLUs U
«3(hdexT ocHOBATENA» B MOMYJISAIUIX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue pacel. [lonstue o pace. bonbuiue pacel: eBpomeouanas (eBpasuiickasi),
aBCTPaJIO-HETPOUAHASA (PKBaTOpHAallbHAsI), MOHTOJIONIHAs (a3MaTCKO-aMepHuKaHckas). Bpems u
MyTH paccelieHHs 4YeloBeKa MO TIulaHere. EaMHCTBO denmoBeueckux pac. Hayunas
HECOCTOSITENIBHOCTh ~ pacu3Ma. [IpucrnocoOneHHOCTh 4YeloBeKa K  pa3HbIM  YCIOBHUSM
OKpyxarei cpensl. Bnusiaue reorpadudeckoil cpensl U apeiida reHoB Ha MOpdoOTHIO U
(U3HOJIOTHIO YeTIOBEKa.

MeXIUCIUIUTMHAPHBIE METOAbl B (u3nueckod (OMOJOTHYECKOW) AaHTPOIOJIOTHH.
OBOJIIOIIMOHHAST ~ AQHTPOMOJIOTUS M TNAJCOAHTPOMNOJIOTUSI  YEJIOBEYECKUX  MOMYIISIUH.
buocouuaneHpie  WccienoBaHUS ~— OpPUPOJbI  uyenoBeka.  MccnmenoBaHue — KOPBOJOLUU
OMOJIOTHYECKOTO U COIMATBHOTO B YETIOBEKE.

JdeMoHcTpanuu



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

Tabmumer w  cxembl: «MeToapl  aHTPOMOJIOTUWY, «[OJIOBHOW MO3r  YeEIOBEKay,
«YenoBekooOpa3ubie 00€3bsHBI», «CKENeT 4YeloBeKa W CKEeNeT IUMIaH3e», «PyIuMEHThl H
aTaBU3MbI», «J/IBIKyIlME€ CHUJIBI AHTPOIOTEHE3a», «DBOJIOLMOHHOE JIPEBO YEJIOBEKay,
«ABcTpasonurek», «Henoek ymensiin», «HermoBek nIpaMoXoqauuiny, «JleHUCOBCKUI YEI0OBEK»
«Heanpepranbipy, «KpomanboHIb, «l[Ipeaku dYenoBeka», «ITalbl BOJIIOIUU UYETOBEKAY,
«Packpl yenoBekay.

O6GopynoBanue: MyJIsDKA OKaMEHEIOCTEH, MPeIMETOB MaTepUuaibHON KYJIbTYPhl MPEIKOB
qyenmoBeka, penponykuuu (dotorpadum) KapTuH C  MHQPOJOTHYCCKHMH H  OHOIeHCKUMU
CIO)KETaMH TTPOUCXOXKIACHUS YelIoBeKa, poTorpadriyi HAXOJOK MCKOIMAEMbIX OCTATKOB YEJIOBEKa,
CKeJIeT YeJIOBEeKa, MOJIeb uYepera 4elloBeKa W Yeperna IIMMIAaH3€, MOJENb KHCTH YeJlOBeKa U
KHCTH IIUMIIaH3€, MOJIETT TOpca MPEAKOB YeJIOBEKa.

JladbopaTtopnasi pabora «/I3yueHue OCOOEHHOCTEH CTPOCHMSI CKelleTa uYeJOBEKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM.

IIpakTHyeckas padora «/3ydeHne SKOJOTHYECKHUX aAaNTalui 4YeIOBEKay.

Tema 6. OJxosorussi — Hayka O B3aMMOOTHOLICHUSIX OPraHM3MOB H
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kawouiei cpenoi

3apoxaeHue W paszBuTHe dKojoruu B Tpymax A. ['ymGompara, K. @. Pymee, H. A.
CesepmioBa, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Pazgensr u 3amaun skosoruu. CBs3b
9KOJIOTUH C JPYTUMH HayKamHu.

Metonst skonorun. [loneBbie HaOmMOAEHNA. DKCIIEPUMEHTHI B AKOJIOTUU: MPHUPOJHBIE U
naboparopHble. MoJenMpoBaHue B SKOJOTUHA. MOHUTOPHUHT OKPYXKAIOMICH CPEIbl: JTOKaIbHBIMH,
pPErHOHAIIBHBIN U TJI00ATBHBIN.

3HauYE€HHE HSKOJOTUYECKMX 3HAHUM JUIsl YeJOBEKAa. DKOJOTMYECKOE MHUPOBO33PEHHE Kak
OCHOBa CBf3€H YeloBeUecTBAa € MNpUpPOJIoN. DOPMUPOBAHME HKOJOTHYECKOW KYJIbTYpPhl U
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdemoncTpauuu

[Toptpetsr: A. I'ymbonbar, K. @. Pynase, H. A. CeBepuos, D. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuisr 1 cxembl: «Pa3nensl sxonorum», «MeToasl 3KoJIorum», «Cxema MOHUTOPHHTA
OKpYXaoILEn Cpeabl».

JlabopaTopHas padora «/3ydyeHrne METOI0B IKOJIOTUYECKUX HCCIIEOBAHUI.

Tema 7. Opranusmsl u cpea 0OMTAHUS

Dkonorudeckre  (HakToppld  3aKOHOMEpHOCTH WX  JeictBus.  Knaccuduxanms
JKOJIOTHUECKUX  (pakTOpoB:  abmoTHyecKkue, OHOTHYECKHEe, aHTpomnoreHHele.  OOmue
3aKOHOMEPHOCTH JIeHCTBUs dKosorndeckux akropos. [Ipasmio munumyma (K. Hlnpenrens, HO.
JInbux). TonepaHTHOCTb. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuotuueckue GakTopsl. CBEeT Kak dKOJIOTHUECKUi (akTop. JleficTBHEe pa3HBIX y4acTKOB
COJIHEUHOTO CIIEKTpa Ha OPraHu3Mbl. ODKOJOTMYECKHME TPYIIbl PACTEHHM M >KUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CUrHasbHas pojb cBeTa. GOTONnepruou3m.

Temnepatypa kak skonorudeckuii dakrtop. [leiictBue TemmepaTypsl Ha OpPTraHU3MBIL.
[ToliknnoTepMHbIe U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBbI.

BrnaxnocTh kak skonorudeckuii dakrop. IIpucnocobneHus pacTeHUd K MOJAEP:KaHUIO
BogHOoro OamaHca. Kiaccudukanus pacTeHHid 1O OTHOIIEHHIO K Boje. [IpucmocobneHus
KUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEXHUMA.



Cpenpl oOWTaHMSI OPraHU3MOB: BOJHAs, HA3E€MHO-BO3IYIIHAs, MMOYBEHHAs, TIIyOWHHAs
MO/MOYBEHHASI, BHYTPU OpraHu3MeHHas. DU3NKO-XHMMHUYECKHE OCOOCHHOCTH Cpell OOUTaHUs
opranu3moB. [Ipucnocobienns Opranu3MoB K KU3HU B Pa3HBIX cpeaax.

buonoruueckue putmel. Buemnue u BHyTpeHHHe pUTMbL. CyTOUHBIE U TOJUYHBIC PUTMBI.
[Tprcrmoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MCHECHHSIM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonarue o xu3HeHHOU (opme. KusHeHHBIE (HOPMBI
pacTeHui: NaepeBbsl, KYCTApHHUKH, KYCTapHWYKHA, MHOTOJICTHHE TpPaBbl, OJHOJICTHUE TPAaBBI
XKuzneHHole QOpMBI KUBOTHBIX: THAPOOMOHTBI, T'€OOMOHTHI, a’poOMOHTHL. OcobeHHOCTH
CTpOEHHS 1 00pa3a KU3HU.

buotndeckne  ¢aktopbl. Buapl OMOTHYECKHMX  B3aWMOJCWUCTBHIA:  KOHKYPCHIIHS,
XHUIIHUYECTBO, cUMOMO03 U ero (gopmel. [lapasutusm, koomnepaius, MyTyaanu3M, KOMMEHCAIU3M
(KkBapTHpaHTCTBO,  HaxyieOHMuYecTBO). Herpoduueckue  B3auMoneHCTBUS  (TONHYECKHE,
dbopuueckue, Qadbpuyeckue). 3HaueHHE OMOTUYECKUX B3aUMOJICHCTBUU ISl CYIIECTBOBAHUS
OpraHu3MOB B cpejie ooutanus. [IpuHIINIT KOHKYPEHTHOTO UCKITFOUCHHUS.

JdeMoHcTpanuu

Tabmuipl 1 cxeMbl: «IKojorudeckue GakTopbny, «CBETOBOUM CHEKTP», «IKOJOTUUECKHE
TPYIIBI )KUBOTHBIX 110 OTHOIICHHIO K CBETY», « T eMIOKPOBHBIEC )KUBOTHBIEY, «XOJIOJHOKPOBHBIE
KUBOTHBIEY», «DU3UOJIOTUYECKUE aNanTallid >KUBOTHBIX», «Cpelnbl OOWUTaHWS OpraHU3MOB,
«buonorunyeckue putMbly, «Ku3HeHHBIE GOPMBI pacTeHH», « Ku3HEHHBIE (OPMBI KUBOTHBIX),
«9KOocHCTEMA MIHPOKOIUCTBEHHOTO JIecay, «IKOCUCTEMA XBOMHOTO Jieca», «llemn murtanus»,
«XwumHanaecTBoy, «Ilapasutuzmy, «Koukypenuus», «Cumonosy», «KommeHcamuzmy».

OGopynoBanue: repbapuyd pacTeHUH W JKUBOTHBIX, TMPUCIIOCOOJICHHBIX K BIIHSHUIO
pPa3IUYHBIX  DKOJIOTHYECKUX  (DAKTOpOB, TepOapuM CBETOJMIOOWMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIC, TEHENIOOMBbIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacteHus, repObapuMl W KOJUIEKUHUU TEIJIOJIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMYMBBIX
pacTeHWi, dYydela NTHUIl W 3BEpei, repObapuu pacTeHHWH, OTHOCIIIMXCA K Trurpoduram,
KcepoduTtam, Me30(pUTaM, KOMHATHBIE PACTEHHUS HJaHHBIX TPYII, KOJUIEKIIHMH >KHUBOTHBIX,
OOWTAIOUINXB Pa3HBIX cpelax, repOapuu W KOJUIEKIMH PACTEHUHM U MKUBOTHBIX, 00JaJar0IINX
yepTaMu MPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHHUSIM YCIOBHHM JKWU3HH, replapuu u
KOJUIEKIIMM DPACTEHUH W JKUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (OPM, KOJUIEKIIMH >KHUBOTHBIX,
YYaCTBYIOIIMX B Pa3IMYHbIX OMOTHYECKUX B3aUMOACHCTBUSX.

JlabopaTopHasi pa6ora «BblsiBIeHHE MPUCTIOCOOIEHUI OPraHU3MOB K BIIUSIHUIO CBETa.

JlabopaTopHasi pabora «BbisiBIeHHE TPUCIIOCOONCHUNH OPraHU3MOB K  BIIHMSIHHIO
TEeMIIepPaTypbI».

JlabopaTopHasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH pPACTEHUH M3 pa3HBIX MeECT
oOUTaHUSD.

Tema 8. IKk0J10TUsA BUAOB M NOMYJISALHI

DKOJOTUYECKHE XapaKTepUCTUKU momymsuuu. [lomynsius kak Ouosiornmueckas cucreMa.
Ponp HeomHOpomHOCTH cpeabl, ¢u3nYecKux OaphepoB U OCOOEHHOCTEH OHOJOTHU BUIOB B
(hopMHUPOBaHUH MTPOCTPAHCTBEHHOM CTPYKTYpHI Momynsauid. OCHOBHBIE TIOKA3aTENN MO MYISINH:
YUCJIEHHOCTb, IUIOTHOCTb, BO3PACTHAs M IOJIOBas CTPYKTYpa, POKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUSL.

DKoJiorueckasi CTpykTypa mnomyiasuuu. OIeHKa YUCICHHOCTH NOmynsiiuu. JluHamuka
NONyJAUUK U €€ perynauus. buotnueckuii moteHuuman nonyasiuud. MoaenupoBaHue JMHAMUKU
nonymsiuuu. KpuBbele pocta uuciaeHHoctw mnonyisiuud. Kpusbsie BbDKuMBaHUs. Perymsuus



YHUCICHHOCTH TOMYJSIIUKA: poJib (aKTOPOB, 3aBHCALIMX M HE 3aBHCAINIMX OT IUIOTHOCTH.
DKojorudeckue crpareruu BuaoB (I- u K-crparerun).

[lonsitue 00 »sKoJIoOTMUECKOW HHIIE BuAa. MecrooOuTaHnue. MHoOromepHasi MOJETb
skonornueckor Humu Jx.M. Xaruuncona. Pazmepsl skostorndeckoil Humu. IlotennuaneHas u
peain30BaHHAs HULIU.

Bun kak cucrema nomynsuuid. Apeansl BUAOB. Buabl M MX >KU3HEHHbIE CTpaTETHU.
DKOJIOTHYECKUE YKBUBAJIICHTBHI.

3aKOHOMEPHOCTU TMOBEJEHUS W MUIpaluid >KUBOTHBIX. buosiornueckue WHBa3UU
YyXXEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: [Ix. M. XarunHCOH.

Tabmuie! 1 cxembl: «IKOJIOTHYECKUE XapaKTEPUCTUKU MOMYIsium», «IIpocTtpaHcTBEeHHAs
CTpyKTypa mnomynsiuuun», «Bo3pacTHele mnupamMuiel nonmyssun», «CKOpPOCTh 3aceleHus
MOBEPXHOCTU 3eMJIM Pa3IMYHBIMH OpraHuzMamm», «Mojens skojgornueckord wumm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repbapur paCTeHUM, KOJUICKITUN )KUBOTHBIX.

JladopaTopnas patdora «IIpucrmocoOieHns ceMsiH paCTeHUM K pacCeICHUION.

Tema 9. IkoJ10rus1 CO001IECTB. IKOJIOTHUECCKUE CUCTEMBI.

CooOmiectBa opranu3mMoB. buonieHo3 u ero crpykrypa. CBs3M Mexay OpraHu3MaMu B
OuoreHo3e.

OxocuctemMa Kak OTKpeiTas cucrema (A. Jk. Tencnum). DyHKIIMOHATBHBIE OJIOKH
OpraHU3MOB B SKOCUCTEME: MPOAYLIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Abuotnyeckue O6J0KU dKocucTeM. [10UBBI U WJIBI B AKOCHCTEMAX.
KpyroBopoT BemecTB 1 MOTOK SHEPTUU B IKOCUCTEME.

OcCHOBHBIE MTOKA3aTENN YKOCUCTEMBI. bromacca u npoayKuus. IKOJIOTMYECKUE TUPaMUIbI
qyuces, OMOMAacChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpotixu. @aykmyayuu. HarpaBneHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. IlepBuuHble M BTOPUYHBIE CYKIIECCUU U HUX
MPUYMHBL. AHTPONOTEeHHBIE BO3JCHCTBUS Ha cykieccud. KimmakcHoe —cooOIIecTBo.
buopaznoobpasue 1 NoJHOTa KPYroBOpOTa BEHIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[IpuponHble 3KOCUCTEMBL. JKOcucmemsbl 03€p U peK. IKocucmemvl MOpPeU U OKEeaHO8.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCMbiHb.

AHTpONIOT€HHBIE  HKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Paznuuma wmexny
AHTPOINOI'€HHBIMU U NPUPOIHBIMU SKOCUCTEMAMHU.

YpboakocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opojackas dropa u dayHa.
CunanTponuzanus TopoJckoi ¢ayHbl. buonmornyeckoe u  XO3SHUCTBEHHOE 3HAYCHUE
arpo’KOCUCTEM B YpPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHHUSA  OCHOBHBIX  B3aMMOJEHCTBMHA  OpPraHM3MOB B
sKocucTeMax. Ponb Kackaonozo s¢hghexma u 6udos-’0uguxamopos (Knoyegvix 6u008) 8
Qyukyuonuposanuu  dxocucmem. llepeHOC SHEPrUM W BEIIECTB MEXIY CMEXHBIMU
OKOCUCTEMAMH. Y CTOMYMBOCTH OPraHM3MOB, TMONMYJISAUUHA W DKOCUCTEM B  YCIOBHUSX
€CTECTBEHHBIX U aHTPOIIOIE€HHBIX BO3/ICHCTBUM.

Mexanusmol  6030elicmeus  3acpA3HEHUll  PA3HBIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3KOI02UYECKO20
HOPpMUPOBAHUS AHMPONOSEHHO20 8030elicmaus. MeTo10I0Tus MOHUTOPHHTA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCUCTEM.



JdeMoHcTpanuu

[Toptpet: A. Ix. Tencnu.

Tabmuiet u cxembl: «CTpyKkTypa OHOLIEH032», «DKOCUCTEMA IIMPOKOJIMCTBEHHOTO JIECay,
«KocucreMa XBOMHOTO Jeca», «DyHKIMOHAIBHBIC TPYIIbl OPraHU3MOB B SKOCHCTEMEY,
«Kpyrosopor BemectB B 3kocucremeyn, «llenn nuTanus (nmactOuiiHas, JETpUTHAs)»,
«IKOJIOTUYECKAs MUPAMHIA YUCEID», «IDKOJIOTHYECKas MUpaMuia OMoMacchl», « IKOJIOTHIeCKast
nupamuaa sHeprum», «OOpa3zoBanue Ooisoray, «llepBuunas cykneccus», «BoccraHoBieHue
Jjeca Iociie moXxapa», «IKOocucTemMa 03epa», «ArpoleHo3», «KpyroBopoT BeHIECTB U MOTOK
SHEPTUU B arporienosey, «I[Ipumepsl ypOboskocucTem».

OGopynoBanue: repbapur pacTEHUN, KOJUICKIIMM HACEKOMBIX, Yydesa ITHUIl U 3BEpew,
repOapuu KyJIbTYpPHBIX U JUKOPACTYIINX PACTEHUH, aKBapUyM KaK MOJIENb SKOCHCTEMEI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JladopaTopHas pa6ora «/3yueHue pazHOOOpa3us MEJIKUX TOYBEHHBIX YWICHUCTOHOTUX B
Pa3HBIX SKOCHCTEMAX).

IKCKypeust «IKCKypcHs B TUIUYHBINA OnoreoneHo3 (B ayOpaBy, Oepe3HsIK, €JIbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKeKypeust «IKCKypcHs B arpodKOCUCTEMY (Ha IM0JI€ WK B TEIUIMYHOE XO3SIICTBO)».

Tema 10. buocgepa — rinodajbHas 3KocucTEMA

buocdepa — oOmennanerapHas o0ojiouka 3eMJIM, TZl€ CYLIECTBYET WM CYIIecTBOBaJa
KW3Hb. PazBuTHe npencrasinenuii o ouochepe B Tpynax 3. 3rocca. Yuenue B. 1. Bepuaackoro o
onocdepe. Obmactu 6nocheps! u e€ cocras. JKuBoe BeniecTBo 6rochepsl 1 ero GyHKITUH.

3aKoHOMEPHOCTH cyliecTBOBaHMs Ouocdepsl. OcobenHocTn O6uochepsl Kak riaodambHOM
sKkocucTeMbl. JluHamMuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTeOXUMHYECKHUE ITUKIIBI (Yraepoa, a3oTa). PuTMuuHOCTh siBJeHUH B Onocdepe.

3onHanbHOCTH OMocdepsl. [TlonsiTne o 6uome. OCHOBHBIE OMOMBI CYIIIN: TYHAPA, XBOWHBIE
Jieca, CMEIIaHHbIe U HIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, MyCThIHU, TPOIIUYECKHUE Jieca,
BBICOKOTOpbA. Kimnmar, pacTurenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIUS O>KUBBIX CHCTEM, OIEHKAa HX PECYpCHOTO TMOTEHIHala U
OrocdepHbIX QYHKITUH.

JdemoncTpauuu

[Toptpetsr: B. W. Bepuanckuii, 3. 3rocc.

Tabmuiet u cxemsl: «'eoctepst 3emmuy, «KpyroBopot azorta B npupoae», «Kpyrosopot
yriaepojaa B mpupojae», «KpyroBopot kucinopona B mpupoae», «KpyroBopor Bojabl B PUPOIEY,
«OcHoBHBIE Omombl cymm», «Knumatuueckue mosica 3emmm», «TyHapa», «Taiiray,
«Cwmemannbiii  jec», «lllupokonuctBennsiii jec», «Cremb», «CaBaHHay, «IlycTbiHY,
«Tpornnueckuit mecy.

Ob6opynoBanue: repdapun pacTeHUN pa3HbIX OMOMOB, KOJUIEKLIUU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYykaomas cpeaa

DKoJIOTHYeCKHe KpHM3MChI M WX TNpuuMHBL. Bo3zgelicTBue dvenoBeka Ha Ouocdepy.
3arps3HeHrne BO3IyIIHOM cpeabl. OxpaHa Bo3dyxa. 3arps3HeHue BojAHOM cpenpl. OxpaHa
BOJHBIX pecypcoB. Paspymienue noussl. OXpaHa MOYBEHHBIX pecypcoB. Vi3MeHeHue KiuMara.

AHTpPOTIOTEHHOE  BO3JICMCTBHE Ha PACTUTENBHBIM U JKUBOTHBIK Mup. OxpaHa
PACTHTENBHOTO M KUBOTHOTO MHUpa. OCHOBHBIE MPHUHIIUIBI OXpaHbl MPUPOIbl. KpacHble KHUTH.
Oco60 oxpansemsie npupojansie Tepputopun (OOIIT). boranndeckue caabl U 300J0THYECKUE
MapKH.



OCHOBHBIEC MTPUHIUIBI YCTOWYMBOTO PAa3BUTHS YEJIOBEUECTBA U MpPUPOAbI. PanmonansHOe
MPUPOJIOTIONIF30BAaHUE M COXpaHEHHWE OMOJIOrHMYeckoro pasHooOpasus 3emnu. OOmue
3aKOHOMEPHOCTH TI00aJBHBIX 3KOJIOTHUECKHX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HCa
U €r0 BEPOSTHBIE TOCIIEICTBHA.

PazBuTne MeTOJ0OB MOHUTOPHHTA pa3BUTHS OMACHBIX TEXHOTEHHBIX MPOIECCOB.
Cucmemnble ucciredosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCNOCOOHOU
9Hepeemuxke. buonocuueckoe paznoobpaszue u ouopecypcvl. Hayuonanvuvie ungpopmayuontoie
cucmemsl, obecneuusarowue O0OCMyn K UHDOPMAYUU NO COCMOAHUIO OMOEIbHLIX BU008 U
akocucmem. OCHOBbL IKOpeabuIUMayu IKOCUcmem u cnoco608 6opvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemHuIx sKocUCmeM.

JdeMoHcTpanuu

Tabmuipl u  cxeMmbl: «3arpsi3HeHuEe arMmocepb», «3arps3HeHHe Tuapocepbd,
«3arpsizHeHue 1ouBbl», «llapHukoBbIl 3ddekT», «Ocobo oxpaHseMmble NPUPOAHBIE
TepPPUTOPUNY, «MOJIeNN yIPaBIsIeMOTO MUPaY.

Ob6opynoBanue: ¢dotorpaduu OXpaHAEMBIX PACTEHMH U JKUBOTHBIX KpacHOW KHHUTH
Poccniickoit ®enepanuu, KpacHoil KHUTMpernoHa.



IHIJTAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMUBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOECHMSI OOy4aroIIMMMCS
IIPOrpaMM CpeIHEro oOLIero 00pa3oBaHus: JMYHOCTHbBIE, METAIIPEIMETHBIE U IIPEIMETHBIE.

B crpykType NMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTPaMMBbI MO OMOJIOTHUHU BBIJACICHBI
CIIEAYIOIIME  COCTABJIAIOIIME: OCO3HAHHWE OOYYaIOUIUMHUCS  POCCUHCKOM  rpakJaHCKOU
UJEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIpPEAETIEHHUIO,
Haiuyue momueayuu K OOyUeHUI0 OWOJIOTHH, YyeleHanpaeienHoe pazeumue BHYTPEHHUX
yOEXeHUI JINYHOCTH HAa OCHOBE KIIFOUEBBIX LEHHOCTEW M MCTOPUUYECKUX TPaJUIMI pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0ydYalolUXCs PYKOBOJCTBOBATHCS B
cBOCH JACATCIIBHOCTHU OEHHOCTHO-CMBICJIOBBIMHU YCTaHOBKaMH, MMpUCymumMu CHUCTEMCEC
OMOJOTMYecKOro  OOpa3oBaHUS, Haauuue NpPasoCO3HAHUsi  SKOJIOTMUECKOM  KYJIbTYpBI,
CnocoOHOCmuU cmasumy 1€ U CTPOUTH )KU3HEHHBIE TJIaHBL.

JImaHOCTHEIE PE3YIbTAThl OCBOCHHA NIIPOTPAMMEBI 110 OuoJIoruu JOCTUT'alOTCA B €IMHCTBEC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOH ACATCIIBHOCTH B COOTBCTCTBHU C TPAJUIITHMOHHBIMU pOCCHﬁCKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBLIMHU ILICHHOCTAMU, MPHUHATBIMU B
oOuiecTBe MpaBUJIaMH UM HOPMaMH IMOBEAEHUS U CIIOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS,
CaMOBOCIIMTAaHUS U CaMOPA3BUTHSI, Pa3BUTHsI BHYTPEHHEW MO3UIMHU JIUYHOCTH, MATPUOTHU3MA U
YBa)XEHHsI K 3aKOHY U IPaBOMOPSAKY, YEJOBEKY TpyJa U CTapIIeMy MOKOJIEHHIO, B3aUMHOIO
yBaKeHHs, OEpe’KHOT0  OTHOIIEHHWA K  KyJAbTypHOMY  HAClIEIUI0 W  TPaIulusM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanun, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTro npenMera «buojaorus» NOMKHBI OTpaKkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOy4aroUIMXcsi pyKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEH JIMYHOCTH, CHUCTEMOW I[IEHHOCTHBIX OpHUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHUH, COOTBETCTBYIOIIMX TPAJUIUOHHBIM LIEHHOCTSM POCCHICKOrOo  0OIlecTBa,
paciiupeHe >KU3HEHHOTO OIbITa U ONbITa AESITEILHOCTU B IPOLIECCE peaan3aliid OCHOBHBIX
HaIpaBJICHUN BOCIUTATEIbHOMN JAEATEILHOCTH, B TOM YHCJIE B YACTH:

1)rpaxaanckoro BOCIMTAHUS:

chOpPMUPOBAHHOCTh ~IPAXKIAHCKOM TMO3UIMH  OOydarollerocss Kak akTHBHOTO U
OTBETCTBEHHOTO 4JIeHa POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIIMOHHBIX TpaB U OOS3aHHOCTEH, YBaXKCHHE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOI TBOPUYECKOH NEATEILHOCTH MPH CO3JaHUH Y4EOHBIX MPOEKTOB,
peleHnH y4eOHBIX U NM03HABaTeNbHBIX 33/1a4, BHIIIOJHEHUH OUOJIOTMUECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTh  OMpENeNIATh COOCTBEHHYIO IO3MLHUI0 IO OTHOUICHHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATS €€;

YMEHUE  Y4YUTHIBaTh B  CBOUX JICHCTBHSIX HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBHS JIO/IeH ¢ pa3HbIMU YOSKICHUSIMHU, KYIbTYPHBIMH LIEHHOCTSMU M COLIUAIBbHBIM
MIOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHHUS Y4YEOHBIX,
MO3HABATENbHBIX M HCCIENI0BATENbCKUX 3aJay, YBKUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIIOHEHTOB MPH 0OCYXIEHNH CIIOPHBIX BOIIPOCOB OHOJIOTUYECKOTO COCPKAHUS;

TOTOBHOCTb K TYMaHUTapHOM 1 BOJIOHTEPCKON JESTENBHOCTH;



2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON I'PaXKTaHCKOW MICHTUYHOCTH, TATPUOTHU3MA, YBAKECHUS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Iepes; PonMHOM, ropmocTu 3a CBOM KpaH, CBOIO
Ponuny, cBOH S3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIEHHE K NPUPOJHOMY HACIEAUI0 U TNaMSITHUKAM [PUPOJBL,
noctuxeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

COCOOHOCTh OIICHMBATH BKJIAJ, POCCHICKUX YYEHBIX B CTAHOBJCHHE M DPa3BUTHE
OMoJIOTHH, TOHNUMAaHUS 3HAYCHHSI OMOJIOTHH B TIO3HAHUH 3aKOHOB MPHUPOJIBL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00111eCTBa,

uaeiHast yoex1€HHOCTb, TOTOBHOCTD K CIIY>KE€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEJCHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYAl[MI0 U MPUHUMATh OCO3HAHHbBIE PELIECHUS, OPUEHTUPYSChH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OyAyILIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM PpOAMTENSIM, CO3/aHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO NPUHSTHSA LIEHHOCTEW CEeMEWHOU >KM3HU B COOTBETCTBUU C TPAJULUSMHU HapOJOB
Poccun;

4) 3cTeTM4YeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIICHHUIA;

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMJIEHHE IPOSBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHusi, (OPMHUPOBAHUA  KYJbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

MOHMMAaHKE U peaau3alus 3J0pOBOro u 6e30macHoro oopasa >Ku3HU (30pOBOE MUTAHUE,
coOroieHHe TUTMEeHUYECKUX MPaBWJI U HOPM, cOaIaHCHPOBAHHBIN PEKUM 3aHSATHI U OTAbIXA,
perynspHas ¢u3nyeckass aKTHUBHOCTb), OEpeKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

MMOHMMAaHHE [EHHOCTH TMpPaBWJI WHAMBUAYAJbHOTO M KOJUIEKTUBHOTO O€301acHOI0
MOBEJICHUS B CUTYalUsX, YIPOKAIOIIMX 3I0POBbIO U )KU3HU JIIOACH;

OCO3HAHHE TOCIEACTBHM M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOICHHUS KOO,
HApPKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYJly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYAOI00ueE;

TOTOBHOCTh K aKTUBHOU JIEATEIBHOCTH TEXHOJIOTMUECKON M COLMAIbHOM HAIPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUJIAHUPOBATH U  CAMOCTOSITENIBHO  BBIMOJHATH — TaKyHO
NEeSATENbHOCTH;

HWHTEpeC K pa3nuyHbIM cepam mpodeccnoHalbHON AEITeTbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOpP Oymymieit mpodeccuu 1 peaarn3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO U CaMOOOpPa30BAaHHMIO Ha MPOTSHKEHUM BCei
KU3HU;

7) 3KOJIOrN4eCKOro BOCIIMTAHMA:



IKOJIOTHYECKHU 11eIec000pa3HOe OTHOIICHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHUE YPOBHS 3KOJOTHYECKOW KyIbTYphI: MPHOOPETEHHE OMBITA IUIAHUPOBAHUS
MOCTYIKOB U OLICHKM WX BO3MOXKHBIX MOCIJIECJCTBUMN JUIsI OKPY)KAIOIICH Cpe/Ibl;

OCO3HAHUE TJIOOAIBHOTO XapaKTepa SKOJIOTHUYECKUX MPOOJIEM U MyTeH MX PEIICHHUS;

CIIOCOOHOCTH MCTIOJIh30BaTh MPUOOpPETaeMble IPH U3YYCHUN OMOJIOTUU 3HAHUS U YMEHUS
MIPU PEIICHUU TPOOJIEM, CBSI3aHHBIX C PAlMOHAIBHBIM IMPUPOOIOIB30BaHHEM (COOIIIOICHUE
MpaBUJl TIOBEACHUS B MPUPOJIC, HANPABICHHBIX HA COXPAaHEHHE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHochepsl);

AKTUBHOE HEMpUSTUE JNCUCTBUM, MPUHOCSIIIUX BpPEN OKPYKAIOMICH MPUPOIHON cpeje,
yMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE SKOJIOTUYECKUE MOCIEACTBUS MPEITPUHUMAEMBIX
JNEUCTBUN U MPEAOTBPAILATh UX;

HaJU4YMe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, YKOJOTUYECKOW KYJIbTYphI, OIbBITA
NESITETPHOCTH  DKOJOTUYECKOW HANpaBICHHOCTH, YMEHHUS PYKOBOJICTBOBAThCS HMH B
MO3HABATEIbHOM, KOMMYHMKATUBHOM U COIMAJIbHOM TMpaKTUKE, TOTOBHOCTH K Y4YacTHUIO B
MPAKTUYECKOU JESITETbHOCTH SKOJIOTHYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAyKdH W OOIIECTBEHHON WPAKTHKH, OCHOBAHHOTO Ha JHAlOre KYIbTYp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE S3bIKOBOM M UNTATENbCKON KyJIbTYphI KaK CPEICTBA B3aMOICHCTBUS
MEXIY JIFOJIbMU U TIO3HAHUS MUPA;

MMOHMMaHHE crenupuKkn OUOJIOTHM KaK HAayKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
PaIMOHAJILHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpYyXKaIoLeM
MHpe Kak O €IMHCTBE MpPHUPOJIblI, 4YeloBEeKa U 00IiecTBa, B TO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U PelIeHnH Ipo0OieM COXpaHEeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OWOJIOTHH JAJISi COBPEMEHHOW LMBHJIM3ALMU: OOECIeueHus
HOBOT'O YPOBHS Pa3BUTHUSl MEAULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelath pecypcHble MpoOaemMbl pa3BUTHSI YETIOBEUECTBA, MOKMCKA IMyTeH BBIXOJAa U3 TI00ANbHBIX
9KOJIOTMYECKUX Mpo0sieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, pAllUOHATBLHOMY
WCIO0JIb30BAHUIO IPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYECHUH OMOJOTHYECKUX 3HAHUU B LIEJSIX MOBBIMICHUS OOMICH
KYJIbTYPbl, €CTeCTBEHHO-HAYYHOW TpPAMOTHOCTH, KaK COCTaBHOW YacTu (yHKIMOHAIHHOU
rPaMOTHOCTHU O0y4aromuxcs, GopMUpyeMoil pu U3yuyeHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH HCIIOJIb30BAaTh TOJMy4aeMble 3HAHUS JJIs aHanu3a U OOBSCHEHHUS SBJICHUN
OKPYXKAIOIIEr0 MHUPa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMEHHUEe JienaTb OOOCHOBAHHBIC
3aKJIIOUEHUs] Ha OCHOBE HAy4YHBIX (DAaKTOB M HMEIOIIUXCS MaHHBIX C MENbI0 TMOTYyYSHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCMOJIb30BaTh OHOJOTHYECKHE 3HAHHUS s pelIeHUus
Mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYAIIUAX;

OCO3HAHUE IIEHHOCTH HAyYHOW AESTENbHOCTH, TOTOBHOCTh OCYILIECTBIISTh MPOEKTHYIO U
HCCIEA0BATENbCKYIO ACSITEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEepPHIBHOMY OOpa30oBaHUI0O M CcaMOOOpa3oBaHHIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN MO OHOJOTUM B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.



METAINIPEIMETHBIE PE3YJIBTATHI

MetanpeaMeTHbIE pe3yNIbTaThl OCBOCHUS y4eOHOro mpenmera «bBHOJOTHS» BKIIIOYAIOT:
3HaYUMBIC IS (OPMHPOBAHHS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXIIpeIMETHBIC) OOIIICHAYYHBIE TIOHATHS, OTPAKAIONINE IIEIIOCTHOCTh HAYYHOU KapTHUHBI MUPA
U crienu(UKy METO0B TIO3HAHHUS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPIHSI,
SIBJICHUE, MPOIECC, CUCTeMa, HAyYHBIM (aKT, MPHHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICJIOBaHNE, HAOIIOJICHUE, M3MEPEHHUE, SKCIICPUMEHT U APYrue); YHUBEPCAIbHBIE
yueOHble JecTBUS (MO3HaBaTeIbHble, KOMMYHUKATUBHbBIE, PETYIATHBHbBIE), 00ECIIeUNBAIOLINE
dbopmupoBanre (HyHKIIMOHATBLHONW TPAMOTHOCTH U COLMAIBHON KOMIIETEHIIMH OOYJaroIInXcs;
CIIOCOOHOCTh 00ydJaromuxcs WCII0JIh30BATh OCBOCHHBIE MEXTUCITUTIIINHAPHBIE,
MHPOBO33PCHUYCCKUE 3HAHUS M YHHBEpCaJbHBbIC YydYeOHBIC JCHCTBUS B IIO3HABATEIHHOW U
COLIMAIbHOW ITPAKTHKE.

B pesynbrare wusydeHuss OWOJOTMHM Ha YpPOBHE CcpeaHero ooOimiero oOpa3oBaHus Yy
obOyuvarorerocst 0yayT copMupoBaHBI MMO3HABATENbHBIC YHHUBEpPCAIbHbIE Y4eOHBIE EHCTBUS,
KOMMYHHKATHBHBIC YHHBEpCAJIbHBIC YYeOHBIC JICHCTBHUS, PETYJISTUBHBIC YHUBEpPCAIbHbBIC
yaeOHbIC ICHCTBUS, COBMECTHAS JACSITCIHLHOCTb.

MertanpeMeTHbIE Pe3yabTaThl OCBOSHUS IMPOTPaMMBI CPETHETro 00Imero oOpa3oBaHUs
JOJKHBI OTPaXKaTh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1)0a3oBble JornyecKue AeMCTBHS:

CaMOCTOSITENIbHO (POpMYNIHpOBaTh U aKTyalM3UpoOBaTh MpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINUICHHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, Kiaccudukaruu, oO0O0OIIeHHs), pPaCKpbIBaTh CMBICT OHOJOTUYECKHUX
MOHATHH (BBIAETATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C IPYTUMHU MOHATHSIMM);

OTpEeNATh LEeIN JeATeNbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU HUX JIOCTHKEHUS,
COOTHOCHUTH PE3yIbTAThl AEATEIHLHOCTHU C MIOCTABICHHBIMH LIEISIMU;

HCIOJIb30BaTh OHMOJOTHYECKUE MOHATHS Uil OOBsSCHEHUS (aKTOB M SABJICHUN >KHUBOU
MIPUPOJIbI;

CTPOUTH JIOTUYECKUE PpACCYXKICHHUS (MHIYKTUBHBIC, MACIYKTHBHBbIC, IO aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MPUMEHSITh CXEMHO-MOJIEJIbHBIE CPEJCTBA JUIsl MPEACTABICHUS CYIIECTBEHHBIX CBSI3eH U
OTHOIICHUI B M3y4aeMbIX OMOJOTHYECKHMX OOBEKTaX, a TaKkKe MPOTUBOPEUYUI pa3HOro poja,
BBISIBIICHHBIX B Pa3IUMYHBIX WH(OOPMAIIMOHHBIX HCTOUHUKAX;

paspabaThiBaTh IJIaH PEUICHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOLIUXCS MaTepUATbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBHI B JIEATENBHOCTh, OLIEHUBATh COOTBETCTBHE PE3yAbTAaTOB IENSIM,
OIICHUBATh PUCKU MOCIEICTBUN AEITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJNHATH PAaOOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBINLJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2)0a30BbIe UCCIeA0BaTEIbCKHE elCTBHSI:



BIIQJICTh HABBIKAMH Y4EOHO-HUCCIIEIOBATEIBCKON M TIPOSKTHOW JCSITEIbHOCTH, HABBIKAMH
paspernieHus mpodieM, CnocoOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TIOHMCKY METOOB
pEIICHHS MPAKTUIECKHX 3371249, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh Pa3IMYHbIE BUABI JCATCILHOCTH IO IOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHNUI0 U NMPUMEHCHHUIO B YYCOHBIX CHUTYalUSX, B TOM YHUCIIC TPH
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBaTh HAYYHBIN THIT MBIILJICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHATHSIMH B METOJIaMU;

CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIC 3a/Ja4M B 00pa30BATECIIEHON IEATCILHOCTH W
KU3HECHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3MPOBATh 3a7ady, BBIIBUTATH
TUNOTE3y ©€ pEIICHHs, HaXOIUTh apTryMEHTBhI JUIsl JIOKA3aTelhCTBA CBOWX YTBEPKIACHHIA,
3aJ1aBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pEIICHHUS 3aJa4d  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OIECHUBAThH MPUOOPESTEHHBIHN OIIBIT;

OCYIIECTBIISITh IIEJICHANPABIICHHBIN IMOWCK IMEpPEeHOca CPEACTB M CIOCOOOB JCHCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAaHUS B  [O3HABATEIBHYID W  MPAKTHYCCKyl0  oOnactu
KU3HEICATCIILHOCTH,

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00acTel;

BBIJIBUTaTh HOBBIE WJEH, MpeAsiaraTb OPUTHHAIbHBIE TOAXOAbl M PpEIICHMs, CTAaBUTh
poOIeMbl U 3a/1a4H, IOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX WHMOpManuu (TEKCTe ydeOHOTO IMmocoows,
HAy4YHO-TIOMYJISIPHOM JHUTEpaType, OMOJIOTMYECKUX CIOBApsSX M CHPABOYHUKAX, KOMITBIOTEPHBIX
0azax naHHbBIX, B MHTepHere), aHalM3upoBaTh MHGOPMALIMIO Pa3IWYHBIX BUIOB U (popm
MIpeICTaBJICHUSI, KPUTUYECKH OLIEHUBATH €€ IOCTOBEPHOCTh M HEITPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3ampoChl U MPUMEHSTHh pa3IUYHbIe METOJbl MpHU IOUCKE U OTOOpe
Oouosnoruueckoi HHGopMaIum, He0OXOIUMOM JIIsl BHIIIOJIHEHUS! y4eOHBIX 3a/1a4;

MpUOOpETaTh OMNBIT HKCIOJIb30BaHUA HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHMS PA3TMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAlbHYIO (GOpMYy MpeACTaBlICHUS OHOJOTHYECKOU
uHpopmanuu (cxemsl, rpaduKu, TUarpaMmbl, TaOJIHIIBI, PUCYHKH U IPYTOeE);

WCIOJIb30BaTh HAYYHBIN $3bIK B KauecTBE CpeACTBa HpH paboTe ¢ OHOJIOTrHYEeCcKOn
uHpopMalen: NPUMEHITh XUMUYECKUe, PU3NYECKUE U MaTeMaTHYeCKUe 3HaKU U CHUMBOJIbI,
dbopmynel, abOpeBUaTypy, HOMEHKJIATYpPY, MHCIOJB30BaTh M MPEoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH;

BIIJIETh HAaBBIKAMU DACIIO3HABAHUA U 3alIUTHl  HMHPOpMAIMK, HWHOOPMAIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU 1€fCTBUSIMM :

1)o0menue:

OCYIIIECTBIISITh KOMMYHUKAIIMKA BO BCeX cdepax >KM3HU, aKTUBHO Y4aCTBOBATh B JHAJIOTE
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaemMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATH
CYXJCHUS OTHOCUTEILHO BBHITIOJHEHHUS TIpe/UlaraeMod 3aJadyd, Yy4YUTHIBAaTh HMHTEPECHl H
COTJIACOBAHHOCTH MO3UIUHN APYTUX YUYACTHUKOB AMATIOTA WIH JUCKYCCHH);



pacro3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIH, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMHU CIIOCOOAMH OOIIEHUS W B3aMMOJCHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBIISATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPPEKTHOU (hopme
(bopMyTHpOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOK TOYKY 3pPEHHUS C MCIIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

2)coBMecTHAA 1eATeJIbHOCTD:

MOHMMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHIYaIbHON PabOTHI MpH
pelieHny OMoJIoru4eckoi mpoodaemMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIIOBBIX
(hopM B3aMMOJIEHCTBUS NPU PELICHUH y4eOHOU 3a/1auH;

BBIOMpATh TEMATHUKy U METOJbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA TO €€ TOCTHMKEHMIO: COCTAaBIATH IUIaH JACHCTBHM, paclpelesiTh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh Pe3yIbTaThl COBMECTHOI pabOTHI;

OIICHMBATh KaYeCTBO CBOErO BKJIaJa M KaXKJ0TO YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeaaraTb HOBBIE IMPOEKTHI, OLEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPATETHYECKOE IIOBEIECHHWE B PA3JMYHBIX CHTYalHsX,
IPOSIBIIATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1)camoopranuszaums:

UCIOJb30BaTh OWOJIOTMYECKUE 3HAHUS Ui BBIABICHHMA NpoOIeM M HUX pEIIeHUs B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BbIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IMOCTYIKax IO OTHOLIEHUIO K JKMBOM IPUPOJE, CBOEMY 3J0POBBIO M 310POBBIO
OKPYKAOILNX;

CaMOCTOSTEJIBHO OCYILLIECTBIIATh MO3HABATENIBHYIO JIEATENbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYIUpPOBaTH COOCTBEHHbIE 3a7aud B OOpPa30BaTEIbLHOW JEATENbHOCTH U
YKU3HEHHBIX CUTYyalVsIX;

CaMOCTOSTEJIBHO COCTABJIATH IJIaH PELIeHUs MPOoOJIeMbl C YYETOM MMEIOLINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlHsIM;

paclupATh paMKU y4eOHOT0 IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUH];

Jie7IaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHHUIO IIUPOKOM 3pYIMIIMU B Pa3HBIX 00JIACTSIX
3HaHUH, MOCTOSIHHO MOBBIIATE CBOM 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2)caMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTHBBI B IESITEIBHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISAM;



BIIJICTh HABBIKAMU MMO3HABATEIHHON pe(ICKCUN KaK OCO3HAHUS COBEPIIACMBIX JICHCTBHIA
Y MBICTUTEIBHBIX IPOIECCOB, MX PE3YJIbTATOB U OCHOBAHHM, NCIIOIH30BATh MPUEMBI peQIICKCHH
IUISL OLIGHKU CUTYaIluH, BEIOOPA BEPHOTO PEILICHHS;
YMETh OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKCHUIO;
IIPUHAMATh MOTUBBI U apTyMEHTBI IPYTUX IIPU aHAIU3E PE3y/IbTaTOB ACATEIBHOCTH;
3)npunsaTHe ceds U APYrux:
MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTAaTKU U JIOCTOMHCTBA;
IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYI'UX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;
MPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMINOKH;
pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUH JIPYrOro YEJIOBEKa.
NPEAMETHBIE PE3YJIbTATBI

[IpenmeTHble pe3yabTaThl OCBOEHUSI colepxaHus yueOHoro mnpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI Ha o0ecrieueHue npouaIbHOr0 00y4eHus: 00yJarommnxcs
ouonoruu. OHM BKIIOYAIOT: cnenuduyeckue ajisg OUOJIOTMM HAay4dHble 3HAHUS, YMEHUSA H
CrocoObl JEeMCTBUII 1O OCBOCHMIO, HHTEpHpETalud U NpeoOpa3oBaHUIO 3HAHWM, BH/JIBI
NESITENbHOCTH O TIOJYYEHHIO HOBBIX 3HAHUM M WX NPUMEHEHHI0 B Pa3IMYHbIX Y4YEOHBIX, a
TaK)Ke B peayIbHbIX )KMU3HEHHBIX cuTyauusx. [IpenMerHble pe3yabTaThl MPEICTaBICHbI 110 T0/1aM
W3YYEHHUS.

[IpenMeTrHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» B 10 Knacce
JOJIKHBI OTPAXKATh!

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJM OMOJOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(bOopMHUPOBAHUM E€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA, B TMO3HAHUM 3aKOHOB MPUPOJBI U
pelIeHny MpodiieM palMoHaIbHOTO MTPUPOIOTIOIB30BAHMS, O BKIIAJAE POCCUNCKUX U 3apyOexHbIX
y4€HBIX B pa3BUTHE OUOJIOTHH;

BJIaJICHUE CUCTEMON OMOJIOTMUYECKHX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIOJAraroline
OMOJIOTMYECKUE TEPMUHBI W TMOHATUS (KU3Hb, KIETKa, OpraHu3M, MeTabojHu3M, rOMeocTas,
CaMOperyJslns, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE),
ouosornueckre Teopun (kimerounas teopus T. IlIBanmma, M. Illnetinena, P. Bupxosga,
XpOMOCOMHasi Teopusi HacyieacTBeHHOCTH T. Moprana), yaenus: (H. V. BaBunoBa — o neHtpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHMIi), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOTO MOKOJIEHHS, PAaCIICINIEHHUs, YUCTOTHl raMeT, He3aBUCUMOro HaclenoBanus I'. Menzens,
TOMOJIOTHUECKUX PSIJOB B HacleACTBeHHOW wu3MeHunBoctd H. W. BaBuioBa), nmpuHUHUIBI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJAaMHU HAY4YHOT'O MO3HAHUS, UCTIOJIB3YEMbIX B OMOIOTHYECKUX
UCCIIETIOBAaHUSIX KUBBIX O0BEKTOB (OMHCAHUE, U3MEPEHHE, HAOIIOICHHE, SKCIIEPUMEHT);

YMEHHE BBIJCIATh CYHIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IPOKApHOT U 3YKApPHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM YHCIIe OakTepHii, rpuOOB, pacTeHuUH,
KUBOTHBIX U YEJIOBEKA, CTPOEHUSI OPraHOB M CUCTEM OPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  KU3HEACATEIbHOCTH, NPOTEKAIOUIMX B OpraHU3Max pacTeHWM, J>KUBOTHBIX U
YeJoBeKa, OMOJIOTHYECKUX MPOLIECCOB: 0OMEHa BellecTB (MeTaboIu3M), IPEBPALLIEHNs SHEPTHH,
Opo>keHHsl, aBTOTPO(HOr0 M reTepoTpo(HOro THUIOB MUTAHUSA, (OTOCHHTE3a M XEMOCHUHTE3a,
MHUTO3a, Mel03a, TaMeTOreHe3a, SMOPUOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA, PA3MHOXKEHHUS,
WHMBUIYAIbHOTO Pa3BUTHsS OpraHu3Ma (OHTOreHe3a), B3aMMOJEHCTBHS TE€HOB, TeTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHUE YCTAaHABJIMBATh B3aUMOCBS3H MEXIY OpPraHOMJaMH KJIETKH M UX (DYHKIHAMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEeW U WX (PYHKIHUSIMH, MEXKIy OpraHaMyd U CUCTEMaMH OPraHoB y
pacTeHuil, JKMBOTHBIX M 4YeJOBeKa M HMX (YHKIMAMH, MEXKIy CHUCTEMaMH OpPraHOB U UX
GyHKIMSAME, MEXAY dTallaMd OOMEHa BEIECTB, ATAallaMH KICTOYHOTO LHKIA U YKHU3HEHHBIX
[UKJIOB OPraHU3MOB, JTanaMH ASMOPHOHAIBHOTO pPAa3BUTHs, TEHOTUNIOM U (heHOTHUIIOM,
¢dbeHoTunoM u (pakTopaMu cpenbl OOUTaAHMS;

YMEHHE BBISIBIISITH OTIUYUTEIbHBIC NMPU3HAKU JKUBBIX CHCTEM, B TOM 4YMCIIE€ PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apTryMEHThI, OMOJOrHYECKYI0 TEPMUHOJIOTHUIO U
CUMBOJIMKY JIJISl I0Ka3aTeJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMATHUYECKUX TPYIIII;

yMEHHE pemiarb OWOJIOTMYECKHE 3aJaud, BBISBISTH NPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXAY HCCIEIyeMbIMU OHOJOTHYECKMMH TpOIECCaMU M SIBJICHUSMM, JIeaTh BBIBOABI U
MIPOTHO3bl HA OCHOBAHMUHM MOJIyYE€HHBIX PE3y/IbTAaTOB;

YMEHHE BBINOJHATH JIAOOpAaTOpPHbIE U IMpaKTUYeCKUe paboThl, COOMIOAATh MpaBUiIa MpPU
pabote ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIABUTATh TUIMOTE3bl, MPOBEPSITh HX HKCHEPUMEHTAIbHBIMU CpPEJICTBAMHU,
bopMynupys Ledb UCCIeA0BaHNS, aHAIM3UPOBATh MOJIy4E€HHbIE Pe3yJbTaThl U JeNaTh BBIBO/IBL;

YMEHHE y4acTBOBAaTh B y4eOHO-HCCIIEIOBATEILCKONW padOTe MO OMOJIOTHH, SKOJOTHU H
MEJUIMHE, MPOBOJMMON Ha 0a3e HIKOJBbHBIX HAYYHBIX OOIIECTB, U IMyOJIMYHO MPEICTaBIAThH
MOJIy4YE€HHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(PEPEeHIUAX;

YMEHHE OILIEHUBaTh JTUYECKHE aCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B o001acTu
OuoJIOTMM U MeIUIMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOJAOTBOPEHHME, HAIIPABICHHOE
M3MEHEHHE T€HOMA U CO3JJaHHEe TPAHCTEHHBIX OPIaHU3MOB);

YMEHHUE OCYIIECTBIATH OCO3HAHHBIN BBHIOOP Oyaymiel nmpohecCuoHaIbHON IEATETLHOCTH B
o0nacti OMOJIOTUH, MEULIMHBI, OMOTEXHOJIOIMH, BETEPUHAPUH, CEIILCKOTO X035 CTBa, MHUIIEBON
IIPOMBIIICHHOCTH, YIIyOJIATh I103HABaTENIbHBIA WMHTEPEC, HAIPABICHHBI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Ipodeccuy M NPOAOJDKEHHE OHOJOrMYecKoro o0Opa3oBaHMs B
OpraHu3alUsaX CPeAHEro NpopecCHOHaNbHOIO U BbICIIET0 00pa30BaHUsl.

IIpenmeTHble pe3yabTaThl OCBOCHMsI ydeOHoro mnpeamera «buosiorus» B 11 kKnacce
JOJKHBI OTPaKaTh:

C(OPMHUPOBAHHOCTh 3HAHUH O MECTE U poJIM OMOJIOIMM B CUCTEME €CTECTBEHHBIX HAYK, B
(OpMUpPOBaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B IO3HAaHUU 3aKOHOB
IPUPOJBI U PEIICHUH 3KOJIOTHUYECKUX MPOOJeM YeIOBEYeCTBa, a TAaKKE B PEIICHUU BOIPOCOB
palMOHAIBHOIO MPUPOJIONOIb30BaHUsl, U B (OPMUPOBAHMM IIEHHOCTHOIO OTHOLIEHMS K
IpUpoJie, OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKMX M 3apyOeKHbIX Y4EHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHUE BJaJIeTh CUCTEMOI OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET OINpENesICHUS U
MOHMMAaHHUE CYIIHOCTH OCHOBOIOJAraroUX OHOJOTMYECKUX TEPMUHOB M TOHATUH (BHL,
sKocucTema, Ouocgepa), Ouonormueckue Teopun (dBomronnoHHas Teopus Y. JlapBuHa,
CHUHTETHUYecKasi Teopus sBoitonuu), yuyeHus (A. H. CeBepnoBa — 0 MyTsSX W HampaBICHHUIX
sBosiroruy, B.M. BepHanckoro — o 6uocgepe), 3akoHbl (reHeTndeckoro papHoBecus Jx. Xapan
u B. BaiinOepra, 3apoapimeBoro cxoactsa K. M. bapa), mpasuna (Munumyma FO. JIuGuxa,
HKOJIOTUYECKOM MUpaMubl SHEprun), runoressl (runoresa «mupa PHK» V. I'mnGepra);

YMEHHME BIJIAJIETh OCHOBHBIMH METOJAMH HAy4yHOTO TIO3HAHMS, HCIIOJIb3YEMBIMH B
OMOJIOTUYECKUX HCCIENOBAaHMUIX KHBBIX OOBEKTOB U OKOCHCTEM (ONHCaHHWE, W3MEpEHHe,



HaOJI0/IeHNE, DKCIIEPUMEHT), CIIOCO0aMM BBISABICHHUS M OIICHKH aHTPOIOTCHHBIX M3MEHEHHH B
IPUPO/IE;

YMEHHUE BBLACIATH CYIIECTBEHHBbIC NPU3HAKU: BHJIOB, OHMOTEOIICHO30B, 3KOCHUCTEM U
ouocdepsl, CTaOMIM3UPYIOUIETO, IBIDKYIIETO U Pa3pbIBAIOIIErO €CTECTBEHHOIO OTOO0pa,
AJUIOMATPUIECKOTO M CUMITATPHUYECKOTO BHI000PA30BAHNUS, BIHMSHUS IBUKYIIUX CHUJI SBOJIIOLIUU
Ha TeHO(OH] MOMYJISIUH, TPUCIIOCOOJCHHOCTH OPraHU3MOB K cpesie OOMTaHUs, YepelOBaHUs
HaIpaBJICHUH 3BOJIIOLINH, KPYrOBOPOTA BEUIECTB U MMOTOKA YHEPTUH B SKOCHCTEMAX;

YMEHHUE YCTaHABIMBATh B3aWMOCBSI3M MEXIYy IMPOIECCaMU HBOJIOIUH, JIBIKYIIUMHU
CHJIAaMH aHTPOTIOT€HE3a, KOMIIOHEHTAMH PA3JIMYHBIX 3KOCHUCTEM W MPUCHOCOOICHUSMHU K HUM
OpraHu3MOB;

YMEHHE BBISBIIATh OTINYUTEIILHBIC TIPHU3HAKH KHBBIX CHCTEM, MPUCIOCOOIEHHOCTh BUIOB
K cpere oOWTaHWs, aOMOTHYECKMX M OMOTHYECKHMX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBS3EH
OpPraHu3MOB B COOOIIECTBAX, aHTPOTIOTEHHBIX U3MEHEHH B KOCHCTEMaX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHMBOJIMKY Ul JOKa3aTeJIbCTBA POJICTBA OPraHWU3MOB pa3HBIX CHCTEMATHYECKUX TPYIII,
B3aMMOCBSI3 OPTaHU3MOB M CpEIbl OOWTAHWsS, €IWHCTBA UYECIOBEUYECKUX pac, HEOOXOIUMOCTH
COXpaHEHHsT MHOT000pa3usi BHJOB M DKOCHUCTEM KaK YCIOBHUS COCYIIECTBOBAaHHS TPUPOIBI U
9YeJI0BEUECTBA;

YMEHHE pemiath OWOJIOTUYECKHE 3a7add, BBISBISATH MPUYNHHO-CIICCTBEHHBIC CBS3U
MEX]y HCCIEAYEeMBbIMH OHMOJIOTHYECKUMH NpPOIECCAMH W SIBIICHHSIMH, JEJaTh BBIBOJBI W
MIPOTHO3BI HA OCHOBAHUH IMOJTYYCHHBIX PE3YJIbTaTOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHiIa TPU
paboTe ¢ yueOHBIM U JJa0OPATOPHBIM 000PYIOBAHHUEM;

YMEHHUE BBIJIBUTaTh THUIOTE3bl, TPOBEPATh HUX OSKCIECPUMEHTAIHHBIMU CPEICTBAMH,
bopMyHpys 1ENb UCCIIETOBAHMS, aHATU3UPOBATH MOJTyICHHBIC PE3yIbTAThI U JIENaTh BBIBOIBI;

YMEHHUE Y4acTBOBAaTh B Y4€OHO-HMCCIIEOBATEIHCKON pabdOTe MO OHMOJOTHUH, DKOJOTHH W
MEIUIIMHE, TIPOBOAMMOM Ha 0a3e IIKOJIHBIX HAYYHBIX OOLIECTB, W IyOJIMYHO IPEICTABIISATH
MOJTyYCHHBIC PE3YJIbTAThl HA YICHUYECKUX KOH(PEPEHIIUSX;

yYMEHHUE OIICHMBATh THUIOTE3bl W TEOPUH O WPOUCXOXKICHUU JKWU3HHU, 4YeJOBEKa U
YEeJIOBEUECKUX pPac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0aX MPEAOTBPALICHHS TJI0OATBHBIX
W3MEHEHUl B Ouocdepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP OyaylieH nmpodhecCHOHAbHON ACSATEIbHOCTH B
oOmactd  OMOJIOTMH, OSKOJOTHH, IPHPOJONOIB30BAHMS,  MEIUIMHBI, OHOTEXHOJOTHH,
MICUXOJIOTUH, BETCPUHAPUH, CEILCKOTO XO3SWCTBA, MHUINEBOW MPOMBIILICHHOCTH, YIITYOISITh
MO3HABATEJIbHBI HMHTEPEC, HAINPABICHHBI HAa OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIICH
npodeccud W TPOJOJDKCHHE OHOJIOTMYECKOTO OO0pa3oBaHMs B OpraHM3alUsAX CPEIHETro
po(heCCHOHALHOTO U BBICIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iaejioB U TeM (undposbie)
KonTtpoibHbie IIpakTHYeckue
n/m | MporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl

1 BHoJIorus Kak Hayka 1 https://resh.edu.ru/
2 JKuBble cucTeMbl U UX U3Y4YEHUE 2 https://resh.edu.ru/
3 buonorus xieTku 2 0.5 https://resh.edu.ru/
4 XuMuYecKasi OpraHu3aius KIeTKu 10 1 https://resh.edu.ru/
5 Ctpoenue u GyHKITUU KICTKH 8 2 https://resh.edu.ru/
5 OOMeH BelecTB U IpeBpalleHe 9 1 https://resh.edu.ru/

SHEpPrUu B KIETKE

HacnencrBennas ungopmanus u .
7 2l 1 opmary 9 1 https://resh.edu.ru/

peanuzanus e€ B KIETKE
8 JKU3HEHHBIN UK KIETKA 6 1 https://resh.edu.ru/
9 Crpoenue u GyHKIUN OPraHU3MOB 17 2 https://resh.edu.ru/
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15 https://resh.edu.ru/

https://resh.edu.ru/

1 I'eneTnka — Hayka 0 HaCIEICTBEHHOCTH 5 0.5

Y UBMEHYMBOCTH OPTaHU3MOB '



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

https://resh.edu.ru/

12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1

13 3aKOHOMEPHOCTU M3MEHYUBOCTH 6 1 https://resh.edu.ru/

14 I'eHeTHKA YelIOBEKA 3 05 https://resh.edu.ru/

15 Cenekuus OpraHu3MoB 4 2 https://resh.edu.ru/

16 BHOTEXHOIOTHS U CHHTETHYECKAs 4 hitps://resh.edu.ru/

ounosorHst

17 Pe3epBHOE Bpemst 1 https://resh.edu.ru/

OBILIEE KOJIMYECTBO YACOB I1O 102 15

I[TPOTPAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KVIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl

3apoKJIeHNEe U PA3BUTHUE IBOTIOIMOHHBIX

1 PO Up t 4 https://resh.edu.ru/
MpeACTaBICHUN B OMOJIOTHH
Muxkpo3Botous U €€ pe3yabTaThl 14 2 https://resh.edu.ru/
MakposBoronus U €€ pe3ysbTaThl 6 https://resh.edu.ru/
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha

4 p A P 15 15 https://resh.edu.ru/
3emiie

5 [IpoucxoxaeHue yenoBeka — aHTPOIIOTEHE3 10 1 https://resh.edu.ru/
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX

6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHCTEM 3 0.5 https://resh.edu.ru/
C OKpYyKarollen cpeou
Opraau3Mebl U cpesia 0OUTaHHs 15 https://resh.edu.ru/
DKOJIOTHSBUJIOB Y TIOITYJISIINI 0.5 https://resh.edu.ru/
DKOJIOTHS COOOIIECTB. IKOJOTUUECKUE

9 t 12 0.5 https://resh.edu.ru/
CUCTEMBbI

10 buocdepa — rimobapHas 3KOCHCTEMA https://resh.edu.ru/

11 UenoBek 1 OKpyKarolas cpena https://resh.edu.ru/

12 PezepBHOe Bpems https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KounyecTBo yacos
Ne Mara DJ1eKTPOHHBbIeNN(PPOBHIEO
Tema ypoka KonTposbubie | IlpakTuuecku
n/n Bcero H3yUYeHus Opa3oBaTe/ibHBbIE peCcypcChl
padoThI epaldoThbl
https://resh.edu.ru/
1 bronorus kak KOMIUICKCHAsI HAyKa U 1
KaK 9acTh COBPEMEHHOTO 00IIecTBa
https://resh.edu.ru/
2 JKuBbI€ CHCTEMBI 1 KX CBOMCTBA 1
3 YpoBHEBasi OpraHu3aIHs KUBIX 1 https://resh.edu.ru/
CUCTEM
A VcTOpus OTKPBITHS U U3ydeHHs 1 https://resh.edu.ru/
kieTku. Knerounas reopus
MeTo1bl MOJIEKYJISIPHOM U
KJIETOYHOU OMOJIOTHH.
[TpakTrueckas padota «M3yuenue https://resh.edu.ru/
5 METOJIOB KJIETOYHON OMOJIOTHHA 1 0.5
(xpomatorpadus, anexTpodopes,
muddepeHaaTbHOe
uentpudyruposanue, [1L[P)»
https://resh.edu.ru/
6 XUMHYECKUI COCTAB KIETKU 1



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

MI/IHepaJIBHBIC BCIICCTBA KIICTKU, UX
Ouosornyeckas poib

https://resh.edu.

ru/

Oprannueckue BenecTBa KIeTKH —
oenku. JlaboparopHas pabota
«O06Hapy)eHre OeIKOB ¢ TOMOIIBIO
Ka4eCTBEHHBIX PEAKI[Hii»

0.5

https://resh.edu.

ru/

CaoiicTBa, KJIaccupUKaIus 1
byHKIIMU OENTKOB

https://resh.edu.

ru/

10

Opranuyeckue BelecTBa KJIeTKH —
YIJIEBObI

https://resh.edu.

ru/

11

OpFaHI/I‘—IeCKI/Ie BEIICCTBA KIICTKHU —
JIMITN ABI

https://resh.edu.

ru/

12

Hyxkneunosbie kucnotsl. [JHK u
PHK. JIabopaTtopHas pabora
«HccnenoBanre HyKJIEMHOBBIX
KHCIIOT, BBIIEJICHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOB

0.5

https://resh.edu.

ru/

13

Crpoenue u ¢pyukiuu ATO. JIpyrue
nykieosunrpudocdarsr (HTD)

https://resh.edu.

ru/

14

CexBenuponanue JIHK. Metoabl
T€HOMUKH, TPAHCKPUIITOMUKH,
MIPOTECOMUKH

https://resh.edu.

ru/

15

Metoabl CTPYKTYpHOH OHOJIOTHH

https://resh.edu.

ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

16

Tunel knerok. [IpokapuoTnueckas
KJIETKA

https://resh.edu.

ru/

17

CrtpoeHue syKapuoTHYECKON KIIETKH.
[Ipaktuyeckas padora «M3ydenue
CBOMCTB KJIETOYHON MeMOpaHbI»

0.5

https://resh.edu.

ru/

18

IToBepXHOCTHBIN ammapar KJIETKH

https://resh.edu.

ru/

19

OnHoMeMOpaHHbIE OPTraHOU/IbI
kneTku. [Ipaktuueckas padota
«V3ydenue MBUKCHUS ITUTOTLIA3MBI
B PACTUTEIBHBIX KIETKAX)

0.5

https://resh.edu.

ru/

20

[TomyaBTOHOMHBIE OpraHOWIbI
KJIETKH: MUTOXOHJPUH, IIITACTU/IBI.
JlaGopaTtopHnast pabota
«MccnenoBanue miuazmosnsa u
JeTIIa3MOJIN3a B PaCTUTEIIbHBIX
KJIETKaX»

0.5

https://resh.edu.

ru/

21

HememOpanHbie opraHou/ibl KI€TKH

https://resh.edu.

ru/

22

Crpoenue u GyHKIUU Aapa

https://resh.edu.

ru/

23

CpaBHUTENIbHAS XapaKTEPUCTUKA
KJIETOK 3yKapuoT. JlabopaTopHas
pabota «3ydyeHue cTpoeHus KIEeTOK
Pa3UYHBIX OPraHU3MOBY

0.5

https://resh.edu.

ru/

24

ACCI/IMI/IJ'ISIHI/IH 1 JUCCUMMIIALUA —

0,5

https://resh.edu.

ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

JIB€ CTOPOHBI MeTabomu3Ma. Turibt
oOmena BeniectB. JlabopaTopHast
pabota «/3y4eHre KaTaTuTHIECKON
aKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMUIIa3bl WM KaTanasbl)»

25

@epMeHTaTUBHBIN XapakTep
peaxiuii KJIeTOYHOro MeTaboIn3Ma.
Jlaboparopnas padota «3yueHue
(epMEHTAaTUBHOTO pacUIeIICHUs
MepOKCH/Ia BOJIOPOJA B
PaCTUTENFHBIX U )KHBOTHBIX
KIIETKax»

0.5

https://resh.edu.

ru/

26

Benku-akTuBaToOpHI M OCIKH-
WHTHOUTOPBI

https://resh.edu.

ru/

27

ABTOTpOGHBIN THIT 0OMEHA BEIIECTB

https://resh.edu.

ru/

28

doTtocunTe’

https://resh.edu.

ru/

29

XemocuHTe3. JJaboparopHas paboTa
«CpaBHEHHE MTPOLIECCOB
(bOoTOCHHTE3a 1 XeMOCHHTE32)

0.5

https://resh.edu.

ru/

30

AHa3poOHbIe OpraHu3Mbl. Bujibl
opoxenus. JlaboparopHas padbora
«CpaBHEHHE MTPOLIECCOB OPOKEHUS U
TIBIXaHUSI»

0,5

https://resh.edu.

ru/

31

AdpoOHBIE OpTaHU3MBbI. JTaIbI
SHEPreTHYECKOro 0OMeHa

https://resh.edu.

ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

DHeprust MEMOpPaHHOTO TPaIUeHTA

https://resh.edu.

ru/

32 npotoHoB. Cunre3 AT®: pabora
npoToHHOU AT®-cuHTa3bI
https://resh.edu.ru/
33 Peakuuu MaTpu4HOro CUHTE3a
4 TpaHCKPUIIIUS — MaTPUYHBIH https://resh.edu.ru/
cunre3 PHK
https://resh.edu.ru/
35 Tpaucasus u e€ Tambl
36 KonupoBaHyue aMUHOKHCIIOT. Posb https://resh.edu.ru/
prubocoM B OuocuHTE3€e OenKa
- Oprasu3anys reHoMa y IpoKapHoT U https://resh.edu.ru/
AYKapHOT
38 MonexyisipHbIe MEXaHH3MbI https://resh.edu.ru/
IKCIPECCHU TCHOB Y 3YKapUOT
Bupycbl — BHEKJIETOUHBIE (OPMEI
39 KHU3HU U O0JIMTaTHBIC TIAPA3UTHI. 0.5 https://resh.edu.ru/
[Ipaktuyeckas padora «Co3nanue '
MO/ICITH BUPYCa»
40 BupycHbie 3a00J1eBaHuUS YeIOBEKa, https://resh.edu.ru/
KUBOTHBIX, PACTCHHUI
41 HanotexHonoruu B 6uonoruu u https://resh.edu.ru/

MCIHUIINHC



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

https://resh.edu.ru/

42 Ku3HeHHBIA UK KIETKU
https://resh.edu.ru/
43 Matpuunsiii cunte3 JJHK
Xpomocomsl. JlabopaTopHas paboTta https://resh.edu.ru/
44 «M3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIperapaTax»
https://resh.edu.ru/
45 Jlenenue KIETKH — MHTO3
Tunsl kierok. Kapuokunes u
nuTokuHes. JJaboparopHas paboTa https://resh.edu.ru/
46 «Habmonenne MUTO32a B KIIETKaX 0.5
KOHYMKa KOpEIIKa JIyKa (Ha TOTOBBIX
MHKpOIIpenaparax)»
47 Perynsuus »xM3HEHHOTO LKA https://resh.edu.ru/
KJIETOK
https://resh.edu.ru/
48 Opranu3M Kak euHOE IeJI0e
Txanu pacrenuii. JlJaboparopnas https://resh.edu.ru/
49 pabota «/3ydyeHue TkaHen 0.5
pacTeHui»
TkaHM KUBOTHBIX U YEJTOBEKA. https://resh.edu.ru/
50 JlaGopaTopnas pabora «3yuenue 0.5
TKaHel JKUBOTHBIX»
51 Opranel. CucTEMBI OPraHoB. 0.5 https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Jlaboparopnas pabota «3yuenue
OpraHOB IIBETKOBOTO PACTCHHSD»

https://resh.edu.ru/
52 Omnopa Tena opraHu3MoB
https://resh.edu.ru/
53 JIBI>KEHUE OPTaHU3MOB
https://resh.edu.ru/
o4 [Intanue oprann3zMoB
[TuTanne MO3BOHOYHBIX )KHBOTHBIX. https://resh.edu.ru/
55 [TumeBapuTensHas cucreMa
YeJIoBeKa
https://resh.edu.ru/
56 JIpIxanue opraHu3MoB
57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX https://resh.edu.ru/
U YeJoBeKa
https://resh.edu.ru/
58 TpancnopT BemiecTB y OpraHu3MoB
Kposenochas cucrema https://resh.edu.ru/
59 MMO3BOHOYHBIX KUBOTHBIX U
YelnoBeKa
https://resh.edu.ru/
60 Brigenenue y opraHusmMoB
https://resh.edu.ru/
61 3amura y opraHusMoB



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

https://resh.edu.ru/
62 NMMyHHas cuctema 4yenoBeKa
63 PaznpaxkxuMocCTh U peryismnus y https://resh.edu.ru/
OpraHU3MOB
I'ymopanbHas peryisanus u https://resh.edu.ru/
64 SHIOKPUHHAS CUCTEMa KUBOTHBIX U
YeJIoBeKa
https://resh.edu.ru/
65 ®DopMBbI pa3MHOKEHHUS OPTaHH3MOB
https://resh.edu.ru/
66 [TooBOE pa3MHOXKCHHE
https://resh.edu.ru/
67 Meiio3
I"ameTorenes. O6pazoBaHue U
pa3BUTHE MOJIOBBIX KJIETOK. https://resh.edu.ru/
68 JlabopaTtopHas pabota «3ydenne 0.5
CTPOEHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»
69 NunuBuayanbHOe pa3BUTHE https://resh.edu.ru/
OpraHU3MOB — OHTOT'€HE3
70 3akJiajika OpraHoB U TKaHEH 13 https://resh.edu.ru/
3apO/IBIIIEBBIX TUCTKOB
7 PocTt 1 pa3BuTHE )KUBOTHBIX. 05 https://resh.edu.ru/

JlaGopaTopnas pabora «BelsiBieHUe



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IIPHU3HAKOB CXOJACTBA 3ap0/:[blme171
IIO3BOHOYHBIX )XMBOTHBIX))

72

PasMHOkeHME U pa3BUTHE PACTECHUI.
Jlaboparopuas pabota «CtpoeHue
OpraHoB Pa3MHOKEHUS BBICILIUX
pacTeHuin»

0.5

https://resh.edu.ru/

73

I/ICTOpI/ISI CTAaHOBJICHUA WU pa3BUTUA
IFCHCTUKHN KaK HAYKH

https://resh.edu.ru/

74

OCHOBHBIC TIOHATHS U CHMBOJIBI
renetuku. Jlaboparopnas pabota
«/po3oduna kak 0OBEKT
TeHETUYECKUX HCCIIEIOBAHUI

0.5

https://resh.edu.ru/

75

3aKOHOMEPHOCTH HACIEOBAHUS
MpU3HAKOB. MOHOTHOpHTHOE
ckpemnBanue. [Ipakrnueckas
pabora "M3ydyeHue pe3ynbTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
po30¢uis"

0.5

https://resh.edu.ru/

76

]_II/ITOJ'IOFI/I‘ICCKI/IC OCHOBBI
MOHOFI/I6pI/II[HOFO CKpC€UIuBaHUsA

https://resh.edu.ru/

77

AHaJ'II/ISI/IpymIHee CKPCIIUMBAHUC.
Henonnoe JOMHUHHPOBAHUEC

https://resh.edu.ru/

78

JurubpuiHoe CKpeluBaHue.
[IpakTtuyeckas pabora «M3ydenue
pe3yIbTaTOB TUTUOPUIAHOTO
CKpPELIUBaHUA y APO30(PUIIB»

0.5

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

[uTosnornyeckre OCHOBBI

https://resh.edu.

ru/

79
TUTUOPHUTHOTO CKPEIUBAHUS
80 CIeIUIEHHOE HACIICIOBAHNE https://resh.edu.ru/
MIPU3HAKOB
o1 XpOMOCOMHas TeopHst https://resh.edu.ru/
HACJIEICTBEHHOCTH
https://resh.edu.ru/
82 I'eneTnka moia
https://resh.edu.ru/
83 I'eHOTHII KaK II€JIOCTHAS CHCTEMA
84 ['eHeTHUECKNiT KOHTPOJIb Pa3BUTHUS https://resh.edu.ru/
PacCTEeHHMIA, )KUBOTHBIX U YeJIOBEKa
85 M3MeHYnBOCTh MPH3HAKOB. Bup! https://resh.edu.ru/
U3MEHYUBOCTH
https://resh.edu.ru/
86 MoaudukanroHHass K3MEHUYUBOCTh
BapuartimoHHbI# ps v
BapHaI[MOHHAs KPUBas.
JlaboparopHas pabora https://resh.edu.ru/
87 «MccnemoBanne 3aKOHOMEPHOCTEH 0.5

MO,Z[I/I(I)I/IKaLII/IOHHOP’I NU3MCHYMBOCTH.
HOCTpOCHI/IC BapUallTMOHHOTO pAda U

BAPUALIMOHHON KPUBON»



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

88

I'enoTunnyeckas M3MEHUYUBOCTb.
KoMOuHaTuBHast N3MEHYUBOCTE

https://resh.edu.

ru/

89

MyTainoHHast U3BMEHYUBOCTb.
[IpakTtuyeckas padora «Myranuu y
Ipo30¢ sl (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

https://resh.edu.

ru/

90

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

https://resh.edu.

ru/

91

I'enernka yenoseka. [IpakTudeckas
pabota «CocTraBiieHUEe U aHATN3
POJOCIOBHOM»

0.5

https://resh.edu.

ru/

92

MeToabl MEMUITMHCKON T'€HETUKH

https://resh.edu.

ru/

93

3HayeHne METUIINHCKON T'€HETUKHU B
MPEAOTBPAIICHUN U JICYCHUH
FeHETUYECKHX 3a001eBaHNI
yeJioBeKa

https://resh.edu.

ru/

94

OCHOBHBIC TIOHSITHS CEJICKIINU.
JlaGopaTtopHas pabota «3ydeHue
COPTOB KYJIBTYPHBIX PACTCHUH U
MOPO/T IOMAITHUX KUBOTHBIX)

0.5

https://resh.edu.

ru/

95

MeTob! CeNeKIIMOHHON paboTHI.
Jlaboparopnas pabota «3yuenue
METO/IOB CENIEKIIUU PACTEHUI

0.5

https://resh.edu.

ru/

96

JlocTrKEHMSI CENEKIUN PaCTEHUN U
KUBOTHBIX. [IpakTHueckas pabora

0,5

https://resh.edu.

ru/
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«IIpuBUBKa pacTeHUI»

CoxpaHeHue, U3y4eHue u

https://resh.edu.ru/

97 HCIIOJIb30BAHNE TE€HETUYECKUX 1
pecypcoB
bruoTtexHonorus Kak Hayka u
o8 OTpacb HPOU3BO/ICTBA. 1 05 https://resh.edu.ru/
I[TpakTuueckas padora «M3y4enune '
00BEKTOB OMOTEXHOJIOT I
99 OCHOBHBIE HANPABJICHHS 1 https://resh.edu.ru/
CHUHTETHYECKOUN OMOJIOrNH
https://resh.edu.ru/
100 XpoMOCOMHAsI U TeHHAsI WH)KEHEPHUS 1
https://resh.edu.ru/
101 MeaunuacKre OMOTEXHOIOTUU 1 https://resh.edu.ru/
PezepBHbiit ypok. [loBTopenue, https://resh.edu.ru/
102 000011IeHHEe, CHCTEMATH3aLH 1
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 102 15

I[TPOTPAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KVIACC

N KosmmyecTBo yacos DJIeKTPOHHbIE
o
Mara uudposbie
n/ Tema ypoka Konrpoiabubie | IlpakTHyeckue
Bcero u3yyeHusi | 0o0pa3oBaTeIbHBI
n padoTsbI padoThI
e pecypcsl
https://resh.edu.ru/

1 OposouonHas Teopus Y. Jlapsuna 1

9 JIBM>KyIye CHIIbI ABOJIFOIMA BHIOB 110 Y. 1 https://resh.edu.ru/
JapBuny

3 Bopr6a 3a cyliecTBOBaHHe, eCTECTBEHHBIH 1 1 https://resh.edu.ru/
HCKYCCTBEHHBIN 0TOOD

A dopMUpOBaHHE CHHTETHYECKOH TEOPUH 1 https://resh.edu.ru/
SBOJTIOIIH

5 Dransl 9BOIOIMOHHOTO Mpoliecca: 1 https://resh.edu.ru/
MHUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS

5 [Momynsiust — »neMeHTapHas eAMHULIA 1 https://resh.edu.ru/
IBOJTIOIHI
3akoH reHeTuyeckoro pasHoBecus Jx. Xapau,

7 B. Baiin6epra. JlabopaTtopHas padora 1 05 https://resh.edu.ru/
«BbIsBIIEHNE U3MEHUUBOCTH Y 0cO0€H 0HOTO '
BHJIA»

8 OneMeHTapHble (HAKTOPBI HBOTIOIUN 1 https://resh.edu.ru/
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D¢ ekt ocnoBarenst. Ipdext OyTbUIOUHOTO
TOpJIBILIKA

https://resh.edu.

ru/

10

Murpauuu. M305smuu nomy isinmii:
reorpaduueckas, OMoJIOruIecKas

https://resh.edu.

ru/

11

EctecTBeHHBIN 0TOOpP — HampaBIsIOLUINI
(hakTOop PBOTIOIIUHU

https://resh.edu.

ru/

12

[TonoBoii oT6OP

https://resh.edu.

ru/

13

[Ipucnoco6aeHHOCTH OPraHU3MOB Kak
pe3ynbpTaT MUKpOdBOTIOIH. JlabopaTtopHas
paborta «M3ydenue apomopdo30B 1
WJIMOAIANITAllMi Y PACTEHUM U JKUBOTHBIX)»

0.5

https://resh.edu.

ru/

14

[Tpumeps! mpucnocoOaeHUN y OPraHU3MOB:
Mopdostorndeckue, GU3noJI0THIECKHe,
OMOXMMHYECKUE, TOBEICHYECKHE.
JlabopaTtopHnas padorta «IIpucnocobneHus
OpPraHU3MOB U UX OTHOCHUTEIbHAS
1enecoo0pa3zHoOCTb»

0.5

https://resh.edu.

ru/

15

Bun, ero xpurepun u CTpyKTypa.
JlaboparopHas pabota «CpaBHEHHE BHIOB IO
MOP(OJIOTrHIECKOMY KPUTEPUIOH

0.5

https://resh.edu.

ru/

16

Crpykrypa Buzaa

https://resh.edu.

ru/

17

Bunoo6pa3oBanue kak pe3yabTar

https://resh.edu.

ru/
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MUKPO3BOJOIUA

https://resh.edu.ru/
18 CBs13b MUKPOIBOJIIOIIUH U THIEMHUOJIOTUT
19 MaxkposBomonus. [laneoHTonornueckne https://resh.edu.ru/
METO/IbI H3yICHHSI IBOJTFOIIUU
20 Buoreorpagu4eckre METO bl M3ydEHHUS https://resh.edu.ru/
IBOJIIOIIHI
OMOpPHOTIOTMYECKUE U CPABHUTEIIBHO- https://resh.edu.ru/
21 MOP(OJIOrHIE€CKHE METO Il U3yUEHHUSI
IBOJTIOIIH
MouiekynspHO-TeHeTHYeCcKrne, OMOXUMHUYECKUE https://resh.edu.ru/
22 U MaTeMaTHYeCKHUe METOIbl U3YUECHHUS
SBOJTIOIIH
https://resh.edu.ru/
23 OO61Ire 3aKOHOMEPHOCTH 3BOJTIOIIHH
24 AnantuBHas paguanus. HepaBHoOMepHOCTH https://resh.edu.ru/
TEMIIOB 3BOJIIOLUU
o5 Hayunbie runotessl IpOUCXO0KICHUS )KU3HHU Ha https://resh.edu.ru/
3emuie
26 JloHay4yHbI€ IPEACTABICHUS O 3aPOKICHUH https://resh.edu.ru/
KU3ZHU
https://resh.edu.ru/
27 OcHOBHBIE ATaIbl HEOPTAHUYECKOM IBOTIOIINH



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
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https://resh.edu.ru/
28 I'unoTte3sl 3apoKaACHUS KU3HH
Hctopust 3eMau 1 METO/IbI €€ N3ydeHHUS. https://resh.edu.ru/
29 JlaboparopHas pabota «/3yuenue u onvcanue 0.5
MCKOTIAEMBIX OCTATKOB APEBHHUX OPraHU3MOB)
https://resh.edu.ru/
30 HavanpHble aTanbl opraHM4ecKoi 3BOJIOLUN
https://resh.edu.ru/
31 DBOJIONHUS DYKApUOT
OCHOBHBIE ATAITBI YBOJIIOIIH PACTUTEIHLHOTO
2 mupa. IpakTuueckas padora «M3ydeHne 05 https://resh.edu.ru/
0COOCHHOCTEH CTPOCHUSI PACTCHUI Pa3HBbIX '
OTJICIIOBY
https://resh.edu.ru/
33 OCHOBHBIE ATarbI BOTIOIUN KUBOTHOTO MUPA
DBOJIONNS )KUBOTHBIX. [IpakTHyeckas padora https://resh.edu.ru/
34 «M3ydeHne 0coOEHHOCTEH CTpOCHUS 0.5
MMO3BOHOYHBIX JKHBOTHBIX)
35 Pa3Butue xu3Hu Ha 3eMJIe 10 IpaM U https://resh.edu.ru/
nepuoiam
36 MaccoBbie BBIMUPAHUST — IKOJIOTUICCKHE https://resh.edu.ru/
KPHU3HCHI MPOIIIIOTO
37 CoBpeMeHHBIH 3KOJIOTHYECKUI KPU3UC, €ro https://resh.edu.ru/

0CO0EHHOCTH



https://resh.edu.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
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https://resh.edu.ru/
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https://resh.edu.ru/
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38 CoBpeMeHHas CUCTeMa OPraHHYecKOro https://resh.edu.ru/
MPOIILIOTO
29 OCHOBHBIE CUCTEMATHYECKHE TPYIIIIEI https://resh.edu.ru/
OpPraHU3MOB
https://resh.edu.ru/
40 AHTpOIOJIOTHSI — HayKa O 4eJIOBEKe
1 PasBuTHE NIPEICTABIECHUI O IPOUCXOKICHHUH https://resh.edu.ru/
YeloBeKa
MecTo 4eroBeka B CHCTEME OPraHuIeCcKOTro
12 mupa. JlabopaTtopHas pabota «M3yuenue 05 https://resh.edu.ru/
OCOOCHHOCTEH CTPOCHHS CKeJIeTa JeIoBeKa, '
CBSI3aHHBIX C TIPSIMOXOXKICHUEM»
https://resh.edu.ru/
43 JIBIKyIIIME CHITBI aHTPOIIOTeHE3a
44 CooTHOIICHHE OUOJIOTUYECKUX U COITUATBHBIX https://resh.edu.ru/
(hakTOpPOB B aHTPOIIOTEHE3E
https://resh.edu.ru/
45 OCHOBHBIE CTaJIMU AHTPOTIOrCHE3a
https://resh.edu.ru/
46 [Taneorenerrka 1 NajseoreHOMHUKa
https://resh.edu.ru/
47 DBOIOIHUS COBPEMEHHOTO YeJI0OBEKa



https://resh.edu.ru/
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48

UYenoseueckue pacel. [IpakTudeckas pabota
«M3yueHune 3K0JOTHYECKUX aJanTauui
YEIIOBEKa

0.5

https://resh.edu.

ru/

49

MC)KI[I/ICIII/IHJII/IHapHI)Ie MCTOABI aHTPOIIOJIOTUHA

https://resh.edu.

ru/

50

3apoKJIeHNE U Pa3BUTHUE IKOJOTUH

https://resh.edu.

ru/

51

Mertonpt skonoruu. JlabopatopHas padbora
«M3yueHre METOI0B SKOJIOTHICCKHX
HUCCIIETOBAaHUID)

0.5

https://resh.edu.

ru/

52

3HayeHNe YKOJIOTHYECKUX 3HAHUN IS
JelroBeKa

https://resh.edu.

ru/

53

Dxoyiorudeckue HakTopbl

https://resh.edu.

ru/

54

Abuotndeckue axktopsl. CBET Kak
aKoJornueckuit pakrop. Jlaboparopnas padora
«BpIsBIICHNE TIPUCTIOCOOIICHUI OPraHU3MOB K
BIIMSTHHIO CBETa»

0.5

https://resh.edu.

ru/

55

AobuoTtnueckue dakropsl. Temneparypa kak
IKoJIoTHueckuit pakrop. JlabopaTtopHas padora
«BpIsBIICHNE PUCTIOCOOICHHUI OPraHU3MOB K
BIIMSTHHIO TEMIIEPATyphI»

0.5

https://resh.edu.

ru/

56

AbuoTtnueckue pakropsl. BiaaxkHOCTh Kak
sKosiorndeckuit paxtop. Jlaboparopnas padota
«AHaTOMUYECKHe 0COOEHHOCTH pacTeHUH n3
pa3HbIX MECT OOUTAHUS»

0.5

https://resh.edu.

ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

https://resh.edu.

ru/

o7 Cpenpl 0OMTaHUS OPraHU3MOB
https://resh.edu.ru/
58 Buonornyeckue puTMBbI
https://resh.edu.ru/
59 KuzHeHHbIe POPMBI OPTraHU3MOB
https://resh.edu.ru/
60 BuoTtnueckue pakropsl
61 3HavYeHNe OMOTHIECKUX B3aMMOICHCTBUI TS https://resh.edu.ru/
CYIIIECTBOBAHUS OPraHU3MOB B CpeJic OOUTAHUS
https://resh.edu.ru/
62 DKOJIOTHYECKHE XapaKTEPUCTUKH TOMYIISITUN
OcCHOBHBIE TIOKA3aTEIN MOMYJISIIAN: https://resh.edu.ru/
63 YUCJICHHOCTb, IJIOTHOCTbh, BO3pACTHAS U
M0JIOBasi CTPYKTYypa
OCHOBHBIE TIOKA3aTEJN MOMYJISIINN: https://resh.edu.ru/
64 POXKIaEMOCTb, PUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAITUN
https://resh.edu.ru/
65 DKOJOTHYecKasi CTPYKTYpa MOMYISIIII
https://resh.edu.ru/
66 JluHamuKa NOMYNSIUU U €€ peryasius
67 KpuBblie pocTa YHCIEHHOCTH MOMYIIALINH. https://resh.edu.ru/

KpI/IBLIe BbBIDKMBAaHU
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Okosiornueckas Huina Buaa. JlaboparopHas https://resh.edu.ru/
68 pabota «IIpucmocobnaeHus CeMsIH pacTeHUN K 0.5
pacceneHuIo»
https://resh.edu.ru/
69 Bup xak cucrema nmomynsnuit
20 3aKOHOMEPHOCTH TIOBEJCHHS U MUTPALIUii https://resh.edu.ru/
JKMBOTHBIX
https://resh.edu.ru/
71 Co00111ecTBO OPraHu3MOB — OHOIICHO3
https://resh.edu.ru/
72 DKocucTeMa Kak OTKpbITasi CUCTeMa
23 KpyroBopoT BeliecTB ¥ MOTOK YHEPTHH B https://resh.edu.ru/
DKOCHCTEME
https://resh.edu.ru/
74 OCHOBHBIE ITOKA3aTEIN YIKOCUCTEMBI
https://resh.edu.ru/
75 DKOJOTUYECKUE MUPAMUIBI
https://resh.edu.ru/
76 N3menenust cooOIiecTB — CyKIIECCUH
- [IpupoHbIE PKOCUCTEMBI. DKOCHCTEMBI 03€p https://resh.edu.ru/

peK. DKOCHCTEMBI MOPEN U OKEAHOB
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-8 [IpUpOIHBIE SKOCUCTEMBI. DKOCHCTEMBI TYH/IP, https://resh.edu.ru/
JIECOB, CTENEH, IIyCThIHb
https://resh.edu.ru/
79 AHTPOTIOT€HHBIE YKOCUCTEMBI
80 Yp6oskocuctemsl. [IpakTuueckas pabora 05 https://resh.edu.ru/
«M3ydenue u onrcanue ypooIKOCUCTEMBI '
a1 3aKOHOMEPHOCTH (JOPMHUPOBAHHS OCHOBHBIX https://resh.edu.ru/
B3aMMO/ICCTBHI OPraHW3MOB B SKOCUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN
82 Pa3sHBIX THIIOB Ha CyOOPraHU3MEHHOM, https://resh.edu.ru/
OpraHu3MEHHOM, TOMYJISIIIUOHHOM U
HKOCHCTEMHOM YPOBHSIX
83 Buocdepa — obmennageTapHas 06010uKa https://resh.edu.ru/
3emnun
https://resh.edu.ru/
84 VYuenue B. U. Bepnanckoro o 6nochepe
https://resh.edu.ru/
85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOCHEPHI
86 KpyroBopoThl BEIIECTB U OMOTCOXUMHUYECKHUE https://resh.edu.ru/
IIUKJITBI
87 3oHaIBHOCTE GHOChEpPBL. OCHOBHBIE GUOMBI https://resh.edu.ru/

CyIIH
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https://resh.edu.

ru/

88 YcroitunBocTh 6Hochepsl
https://resh.edu.ru/
89 DKOJIOTUYECKHE KPU3UCHI M UX TPHYHHBI
https://resh.edu.ru/
90 BosneticTBre yenoBeka Ha Onocdepy
o1 AHTpONIOreHHOE BO3/EHCTBHE Ha https://resh.edu.ru/
pacTUTENBHBIN U )KUBOTHBIN MUD
https://resh.edu.ru/
92 OxpaHa pupoIs!
03 OCHOBHBIE IPHHIIUITEI YCTOWYHBOTO PA3BUTHS https://resh.edu.ru/
YeJI0BEUECTBA U TIPUPOIBI
ParnmonanbsHOE TPUPOIOTIONB30BAHHUE U https://resh.edu.ru/
94 coXpaHeHHEe OMOJIOTHYECKOTO pa3HOOOpa3us
3emun
95 O6006mmenue mo Teme «MUKPOIBOIIONUS U €€ https://resh.edu.ru/
Pe3yabTATHDY
96 O06o06meHne o Teme «MaKpO3BOJIOIHS U €€ https://resh.edu.ru/
PE3yAbTATHIY
97 Oo6o6menue o Teme «IIpoucxoxaeHue u https://resh.edu.ru/
pa3BHUTHE KU3HH Ha 3eMIIe»
08 O06o06mmenue no reme «IIpoucxoxacHue https://resh.edu.ru/

YCJIOBCKA — aHTPOIIOTCHE3»
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99 O6o6mienune 1o TeMe «IKOJIOTHs — HAyKa O ! https://resh.edu.ru/
B3aMMOOTHOLIEHUSX OPTraHU3MOB)

100 O6o6uienue o Teme «OpraHu3Mbl U Cpena ! https://resh.edu.ru/
oOuTaHUsD»

101 O600611eHNE TIO TeMe «DKOJIOTHsI BUJIOB U ! https://resh.edu.ru/
MTOITYJIALIAI

102 O6o6menue no teme «buocdepa — rmodanbHas ! https://resh.edu.ru/
SKOCUCTEMA»

OBIIEE KOJIMYECTBO YACOB I10
H 102 7,5

[TPOI'PAMME
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

buonorus. 10 xmace: yueb. s 001meo0pa3oBaT. opraHu3anuii: yriryo. ypoBeHs/ o, pen. B.B.
[Taceunuka. — M.: [IpocBemenue, 2019. (JIunus xu3nm)

Mamonros C. I'. buonorus. JIjis MKOJIBHUKOB CTapIIMX KIACCOB M MOCTYIAIONIUX B BY3bl: Y4e0.

nocoobue. — 4-e uzn. aopab. — M. : lpoda, 2001

METOANYECKUE MATEPHAJIBI JJIS1 YUUTEJIS

buonorus. 10 kmacc: yue6. nmst 00meoOpa3oBaT. opranu3anuii: yriyo. ypoBers/ moj. pea. B.B.
[Taceunuka. — M.: IIpocsemienue, 2019. (JIunus xKu3HN)

benoropuesa E.B. buonorus: pemenue 3anay/E.B. benoropuesa, T.JI.beamaTtepHbIx. —
Mocxksa: OxcMmo, 2019.

KonecnukoB C.U. buonorus. bonsmoit cnpaBoynuk ais noarotoBku k EI'D 1M OI'O:
cpaBovHoe nmocodue/C.1. KonecHukos, - 5 —e u3j., nepepad. u gom. — Poctos v//1.: Jleruon,

2018.

Kupunenko A.A. buonorus. EI'D —2019. Tematnueckuii TpeHuHr. Bce Tumbl 3aganuii:
yaebOHoe nocooue/A.A. Kupunenko. Poctos u//l.: Jlernon, 2018.

IHUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/
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