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MNOSICHUTEJIBHAS 3AITUCKA

[Iporpamma o yue6HOMY npeaMety "buonorus” (nanee - 6MoI0THs) HA YPOBHE CPEIHETO
obmero oopazoBanus paspadorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obOpazoBanun B Poccuiickoit Depepannn»y, ®I'OC COO, Konnenmuu mnpenomaaBaHus
yuebHoro mnpeamMera «bruoOrus» U OCHOBHBIX MOJOXKEHHN (herepanbHOi padoyeil mporpaMmmbl
BOCITUTAHHUS.

VYuebusiii npeamer «buonorus» yriayonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeIMEeTHON o0nacTu «EcTecTBEeHHO-HAYUHBIE MPEAMETHIY.
Cornacuo monoxenusim OI'OC COO mnpodunpHble y4eOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnnanu 00y4eHus Ha YpOBHE CPETHET0
oOmiero oOpa3oBaHUS M MPHU3BAaHBl OOECIIEYUTH MPEEMCTBEHHOCTh MEXJ/Jy OCHOBHBIM OOIIHMM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHANBHBIM U BBICHIMM oOOpa3oBaHHeM. B To ke Bpems
KKIBIA U3 ATUX Y4E€OHBIX IIPEIMETOB JODKEH ObITh OPUEHTHUPOBAH HA IPUOPUTETHOE PELLIEHUE
0o0pa3oBaTeNbHbIX, BOCIUTATEIbHBIX U PA3BUBAIOIIMX 3ajay, CBSA3aHHBIX C MpodopueHTaruen
0o0yJaromuxcsi ¥ CTUMYJIMPOBAHHMEM HMHTEpeca K KOHKPETHOH OOJacTH HAy4YHOTO 3HAHMUA,
CBSA3aHHOTO C OWOJIOTHEH, MEOUIIMHON, SKOJOTUEH, TMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Tporpamma no yue6HOMy npeamery "buonorus" gaét mpencraBieHre O LETU U 3aad4ax
u3ydeHus yueoHoro npeamera «buonorus» Ha yriiyOJ€HHOM ypOBHE, OIIpeesieT 00s13aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUEe, €r0 CTPYKTYpHUPOBAHHME MO pas3ieliaM U Temawm,
pacrpenienieHue 1o KiaccaM, peKOMEHIYET IMOCIe0BaTeIbHOCTh H3yYeHHs y4eOHOT0 MaTepuraa
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBS3€d, JIOTHMKM Yy4eOHOro Mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH 0OydJarommxcsi. B mporpamMMe 1o OHONOTHH peali30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus,
Onaromapss 4yeMy [pPOCMaTpUBAaeTCs  HANpPaBICHHOCTh Ha  IOCJIENYIOIIEe  pa3BUTHE
OMOJIOTUYECKNX 3HAHHWM, OPHUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, IKOJIOTHIECKOTO MBIIUICHUS, MPEJACTaBICHUNA O 3A0POBOM 00Opas3e KHM3HH, Ha
BOCIHTaHHE OEpPEKHOrO OTHOIIEHUS K OKpYXKarollel npupoaHoil cpene. B mporpamme mo
OMOJOTUM Tak)Ke IOKa3aHbl BO3MOXHOCTH ydeOHoro mnpeamera «buonorus» B peanu3anuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEeMbIM JMYHOCTHBIM, METAlpeJAMETHBIM MU HPEAMETHBIM
pe3yapTaTaM oO0yueHus ¥ B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOMN
NeSITeIbHOCTH O0YYaloIUXCA 10 OCBOEHHMIO COJEp:KaHUs OHOJOrMYEcCKOro oOpa3oBaHMs Ha
YPOBHE CpeHEero 0011ero oopa3oBaHus.

VYuebHblit npeaMer «buosorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBeplIAET
Ounosnoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTHPOBAH Ha pacIIMpeHUe U yriyOlieHne 3HaHUM
oOyyaromuxcst O JKMBOH TpUpOAE, OCHOBaX MOJEKYISIPHOW M KIETOYHOH Ouosoruw,
HMOpHUOJIOTUN U OMOJOTUHU Pa3BUTHS, T€HETHKH, CENEKIUH, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YUEHHSI U HKOJIOTHH.

N3yuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OpPUEHTHUPOBAHO Ha
HOJArOTOBKY OOYyYaroIuXcs K TMOCJEAYIOIIEMY MOJXY4YEeHHIO0 OMOIOTMYecKoro oOpa3oBaHUs B
By3aX M OpPraHU3alMsIX CpeaHero npodeccuoHaibHOro 00pasoBaHusi. OCHOBY €ro colepiKaHus
COCTaBJIIET CHUCT€Ma OHMOJOTMYECKMX 3HAHMHM, MOJIYYEHHBIX MpPU HM3YYEHUH OOy4aromUMUCS
COOTBETCTBYIOILIMX CHCTEMaTHYECKHX pa3lesioB OUOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, B 10—11 kiaccax 3TH 3HaHUS MOTYYarOT pa3BuTHe. Tak, pacCIIMPEHbl U yrIIyOJIeHbI
OMOJIOTHYECKHE 3HAHUSA O PACTEHMSX, >KMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
O0IIMX 3aKOHOMEPHOCTSX MKU3HH, JOMOJHHUTEIbHO BKJIIOYEHBl OHOJIOIMYECKHE CBEACHUS
MPUKIIATHOTO M TOMCKOBOTO XapakTepa, KOTOpPhlE MOKHO HCIOJIB30BaTh KaK OPUEHTHUPHI IS
nocienyomero Beidopa npodeccun. BozMokHa Takke MHTErpanusi OMOJIOTHYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSMH, TIOTYIEHHBIMU 00yYArOIIUMUCS TIPU U3y4eHUHN (PU3UKU, XUMHH,
reorpauu U MaTeMaTHKH.



CrpykTypa mnporpammbl 1o y4yeOHoMy mnpeamery "buonorus" oTpaxkaer CHCTEMHO-
YPOBHEBBII M HBOJIOLHOHHBIA MOAXOIbl K M3ydeHHIO Ouonoruu. CoriacHo UM, H3y4daroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CUCTEM PA3HOI'O YPOBHS OpraHU3allUH,
9BOJIIOLIMM OPraHUYecKOro Mupa Ha 3emie, COXPAaHEHHUs OMOJIOTMYECKOTro pa3HooOpa3us
wiaHetsl. Tak, B 10 kiacce M3y4yaroTCs OCHOBBI MOJIEKYJISPHOW M KIETOYHOW Ouojoruwy,
SMOPHOJIOrUM U OMOJIOTMM PA3BUTHUS, TEHETUKU M CEJIEKIHUU, OMOTEXHOJIOTUM U CUHTETHYECKON
OMoNIOTHH, AaKTYyaTU3UpPYIOTCS 3HAaHUS OOydJalolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢u3nonoruu yenoseka. B 11 kiacce M3ydaroTcsi 3BOJIIOLMOHHOE YYEHHE, OCHOBBI SKOJIOTUU U
yueHue o 6uocdepe.

Vuebublii npenmer «buonorus» mpu3zBaH o0OECIEYUTh OCBOCHHME OOy4YaroIIUMUCS
OMOJOTMYECKUX TEOPUM M 3aKOHOB, WJEH, NPUHLMIIOB W TIpaBW, JIeKAallUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTHUHBI MHpa, 3HAHUH O CTPOEHUHM, MHOrooOpasuu U
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOMyJISAIuN, OWOLEHO03a, SKOCHCTEMBI, O BBIIAIOIIMXCS
HAYYHBIX JOCTH)KEHHSIX, COBPEMEHHBIX MCCIEJOBAHUAX B OHOJOIMM, NPUKIAIHBIX acleKTax
Ounonornyeckux 3HaHWi. /g pa3BUTHS W MOJEp)KaHUS MHTEpeca 0O0YyJaromuxcss K OMOJIOTHH
Hapsy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOI0 MaTepuaa B COJEPKaHUU MPOTrPaMMBbI 110
OMOJIOTHH TIPETyCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHHS W Pa3BUTHS TOM WM UHOU
o0nacTi GMOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YYEHBIX B PELICHHE BaXKHEHUIIMX
OHMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

Llenp u3yuenust yue6Horo npeamera «buosorus» Ha yriyOlnEHHOM ypOBHE — OBJIAJICHUE
00yJaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OpTraHU3allMM JKHBBIX CHUCTEM
pasHOro paHra U NpUoOpeTeHHe YMEHHUH HCII0JIb30BaTh 3TH 3HAHMS B (POPMUPOBAHUM MHTEpeca
K onpeaenéHHol 001acTi MpoPeCCHOHATBHON NEATEIBHOCTH, CBSA3aHHONW ¢ OMOJIOTHEH, WM K
BbIOOpY y4eOHOT0 3aBeIeHHs I IPOAOIIKEHHUS OMOIOTHYECKOro 00pa3oBaHMUs.

Jloctuxenue 1enu u3ydeHus ydeOHoro npeamera «buosnorus» Ha yriiyOJ€HHOM YpOBHE
o0ecreynBaeTcs pelIeHueM caeyouX 3a1au:

OCBOCHHE OOYYAIOIUMHUCSA CHUCTEMBbl  OHOJIOTMYCCKUX  3HAHWK: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOpUSX, KOHLEMIMAX, IMIIOTe3aX, 3aKOHAX, 3aKOHOMEpPHOCTSAX W IpaBHIIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAayYyHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOTr000pa3uu U 0COOEHHOCTSX OMOJIOTHUECKUX CHUCTEM (KJIETKA, OPraHu3M, MOIMYJSALUs, BUJ,
OouoreornieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHSIX U COBPEMEHHBIX HCCIEIOBAaHUSX B
OMOJIOTHH;

O3HAKOMJICHHE  OOydYaromMXcsi €  METOJAAMM  TO3HAHUSA  JKUBOM  NPHUPOABI:
UCCIIEI0BATEICKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KI€TOYHOW OMOJIOrHH,
AMOpHUOJIOTUN U OWOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTHN U CUHTETHYECKOMN
OMoNOrMy, MaJeOHTOJOIMH, DKOJOTMM); METOJAaMH  CaMOCTOSITEIbHOTO  NPOBEICHUS
OMOJIOTHYECKUX HCCIIEOBaHUM B JsabopaTopuu U B Ipupojae (HaOmoJaeHue, H3MEpPEHUE,
HKCHEPUMEHT, MOJICTUPOBAHNE);

OBJIaJIcHUE OOYYaIOLIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAJIU3UPOBATH U
UCIOJIb30BaTh OMOIOTUYECKYI0 HH(OPMAIINIO; MOJIb30BAaTHCS OMOJIOTNYECKON TEPMUHOIOTHEN U
CUMBOJIMKOW;  yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OHOJIOTMM U  COLMAJIBHO-
HKOHOMHUYECKUMH U SKOJIOTHYECKUMH IpOOJeMaMU YeJIOBEYECTBa; OLICHWBATh IOCIEICTBUS
CBOEHM JIEeATENIbHOCTH [0 OTHOLIEHUIO K OKpYXarolled NpHUpPOJHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3/I0POBBIO  OKPYKAIOIIMX JIOeH; OOOCHOBBIBaTb M  COOJIOJATh  MEphl
npoUIakTUKY MH(EKIMOHHBIX 3a00J1€BaHMi, MpaBuiIa MOBEIEHUS B MPUPOJIE U 0OecTeyeHHs
0€30I1aCHOCTH COOCTBEHHOM XU3HENEATENIbHOCTH B YPE3BBIYAHHBIX CUTyalUsAX MPUPOJHOTO M
TEXHOTE€HHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HayudHble OTKpPBITHS B o001acTu
OHOJIOTHH;

pa3BUTHE Yy 00YyYarOIIMXCS WHTEIUIEKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEW B mpoliecce
3HAKOMCTBA C BBIIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIEIOBaHMSIMU B OMOJIOTHH,
pelaeMbIMH €10 MpodjeMaMHu, METOJ0JIOTHEN OHMOJIOrMYecKOro HCCIe0BaHusl, MPOBEIEHUs



OKCIIEPUMEHTATBHBIX HCCIECIOBAHUM, pEImIeHUS OWONOTHYECKUX 3a7ad, MOJCITHUPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB M TPOIIECCOB;

BOCIIUTaHHUE Y OOYYAIOIIUXCSl [IEHHOCTHOTO OTHOIICHHS K JKUBOHW IMPHUPOJE B IEJIOM U K
OTIENbHBIM €€ O00beKTaM U SBJICHUAM; (OPMHpPOBAHHE SKOJIOTHMYECKOH, TIE€HETHUYECKON
rPaMOTHOCTH, OOMICH KyJIbTYphl MOBEACHHS B TIPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

nproOpeTeHne 00yJarIUMUC KOMIIETEHTHOCTH B PAIIMOHAIIBHOM MPUPOIOIOIE30BAHUN
(cobmroneHne TmpaBWJl TIOBEJCHUS B TIPUPOJIC, OXpPaHbl BHUIOB, AIKOCHUCTEM, Oumochepsl),
COXpPAaHEHHHU COOCTBEHHOT'O 370POBBSI M 3JIOPOBBS OKPYKAIOMUX JIOACH (COOMIOIEHUs Mep
npodunaktuku  3aboneBaHuii, oOecriedyeHne  OE30MACHOCTH  KHU3HEACITEILHOCTH B
YpEe3BBIYAMHBIX CUTYAIUSX MPUPOTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIIOH30BAHMS
OMOJOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3JaHME YCJIOBMM JJIi OCO3HAHHOIO BbIOOpa OOYYaIOUIMMHUCS WHIUBUIYaIbHOU
o0pa3oBaTeNbHON  TpPAaeKTOpUH, CHOCOOCTBYIOIIEH mocienywmeMy npodecCHOHaTIbHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUU C WHIUBUIYaTbHBIMA HMHTEPECAMH M TOTPEOHOCTIMU
peruoHa.

OO0miee 4mWCIIO YacoB, OTBEACHHBIX Ha W3YYCHHE OWOJIOTMH HA YIIyOJEHHOM YpOBHE
cpenHero obmiero oOpasoBanms, coctaBiser 204 daca: B 10 kmacce — 102 vaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIeno).

Ot6op opraHu3alMOHHBIX (QOpM, METOJOB U CPEACTB OO0ydeHuss OUOJIOTUH
OCYIIECTBIISICTCS ¢ YYETOM CHCHU(PHUKU €r0 COJEp)KaHUs M HANPABICHHOCTH HA TPOJODKCHUE
Ounosnoruueckoro oOpa3oBaHMs B OpraHU3alUsAX CpeIHero NpodecCHOHATBLHOTO U BBICIIETO
o0Opa3oBaHusl.

OO0s3aTeNbHBIM YCIOBHEM IMPH OOYYeHHHM OMOJIOTHMU Ha YIriayOJIEHHOM YpPOBHE SBIISETCS
MPOBEJICHUE JIA0OPATOPHBIX W MPaKTUYeCKUX pador. Takxke ydyacTue oOydarommxcs B
BBIMIOJTHEHUH  TPOEKTHBIX M y4eOHO-UCCIIEOBATENbCKUX PAadOT, TeMaTHKa KOTOPBIX
OTpENIETISIETC YYUTEJIEM Ha OCHOBE HUMEIOIIUXCA MAaTEepUaIbHO-TEXHUUECKHX PECypcoB U
MECTHBIX PUPOIHBIX YCIOBUH.



COJAEP/KAHUE OBYYEHUA
10 KJIIACC

CognepxaHue IPOrpaMMBbl,  BBIICICHHOE  KYPCUBOM, HE BXOAUT B  IIPOBEPKY
rocynapcTBeHHoU utoropoi arrecrauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHas O6uosIOTHSI — KOMIUIEKCHas Hayka. KpaTkas uctopust pa3BuTHs OHOJIOTHU.
buonornueckue Hayku M u3ydaemble UMHU NpoOieMbl. DyHAaMeHTalbHbIE, NPHUKIATHBIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHNS B OMOJIOTUH.

3HayeHue OuojoruM B (POPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyUYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonoruei. 3HaueHHWEe OHOIOTMHM B MPAKTHYECKON
JEATCIIBHOCTH  YEJIOBEKA: MEIMIMHE, CEIbCKOM XO3SHCTBE, IPOMBIIUICHHOCTH, OXpaHe
IPUPOJIBI.

JdemMoHcTpauMu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. Iapseii, I'.
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunuxko, H. . Basunos, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsI3p OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cucTembl Kak mpeamer u3ydeHus onosnoruu. CBOMCTBa JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOIO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTh, CIIOXKHOCTb U YIOPSAJOYEHHOCTh
CTPYKTYpbI,  OTKPBITOCTb, = CAaMOOpPraHM3alys, CaMOBOCIIPOM3BEICHHUE,  Pa3ApakKUMOCTh,
U3MEHYMBOCTb, POCT U pa3BUTHE.

YpOBHM OpraHM3allMd JKHUBBIX CHUCTEM: MOJIEKYJIAPHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHU3MEHHBIM, MO YJIALIHOHHO-BUI0BO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKUIA),
6uocdepusbiil. IIpoueccsl, Npoucxoase B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuzsp kak popma cymectBoBanus MaTepun. Hayku, n3ydaromniye »KuBble CUCTEMbI Ha pa3HbIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. MeTtoapl Ouonorudeckod Hayku. HaOmromeHue, u3mepeHwue,
DKCIEPUMEHT, CHCTEMaTu3auus, MeTaaHanus3. [loHsaTMe O 3aBUCMMONM M HE3aBHCHUMOM
nepemeHHoi. IlmanmpoBanme skcnepumenra. [locraHoBka M mposepka rumore3. Hynesas
runote3a. [loHsTHE BHIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononorndeckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH TOJYYEHHBIX PEe3yJbTaToOB. [IpMUMHBI UCKAKEHUS PE3YJITATOB JKCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaLun

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «buosornyeckue CcUCTEMBI»,
«CBoiicTBa )XKMBOW MaTepun», «YpOBHU OpraHU3alluyu KUBOM Ipupoibl», «CTpoeHue KUBOTHOMN
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIIOBEYECKOIO  OpPraHu3May,
«buoreorienos», «buocdepa», «MeToapl U3yUESHHS )KUBOU MPUPOJIBI».

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE s IPOBEACHUS HAOIIOACHUH, H3MEPEHUH,
DKCIIEPUMEHTOB.

IIpakTyeckas padora «lcnonb30BaHME pa3IUYHBIX METOJOB IPHU M3YYEHUHM KUBBIX
CHUCTEMM.

Tema 3. buosnorns Kjierku

Knetka — cTpykTypHO-QYyHKIIMOHAIbHAS €IWHULA >KUBOTO. VICTOPUS OTKPBITHUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpHUH.

MeTtoapl MOJEKYJISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKOMHS, Xpomarorpadus,
anekTpodope3, MeToJa  MEUeHBIX aToMOB, auddepeHnuanipbHoe  IeHTpU(yTrupoBaHUE,



KyJIbTUBUPOBAHUE KIETOK. M3yuenue (ukcupo8anHuix Kiemokx. DIEKTPOHHAsT MHUKPOCKOIHSL.
Kougoxanvnasa muxpockonus. Bumanvhoe (npusxcuznennoe) uzyyeHue Kiemox.

JleMoOHCTpaL U

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
Pa3BUTHUS METOI0B MUKPOCKOIIHM.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHMKpPOIIPENapaTbl PACTUTENbHbBIX, KUBOTHBIX U
OaKTepUaIbHBIX KIETOK.

IIpakTnyeckass padora «/3ydueHue METOJOB KIETOYHOM Ouosioruu (xpomarorpadus,
anekTpodopes, nuddeperiuanpoe neHTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XHUMHUYECKUHN COCTaB KIETKH. Makpo-, MUKpPO- U yJIbTpaMHUKpO3JaeMeHThl. Boga u e€ poinb
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBaHUM KIIETKH, TEIUIOPETYJISLUY.
MunepasnbHbie BellecTBa KJIETKH, UX Onojorudeckas poiib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BelleCcTBa KIETKU. buonornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBod Moiekynbl. [lepBuuHas cTpykTypa Oeika, menTuaHas
CBsI3b. BTopmuHnas, TpeTW4Has, 4eTBEpTUYHAs CTPYKTYpbl. [leHarypamms. CBoHcTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0enKOB. [Ipuonsi.

VYrneBoabl. MoHOcaxapubl, Iucaxapuibl, OJMrocaxapujpl M mnosuucaxapuabl. OOmumii
IUIaH CTpPOeHUsT U (U3MKO-XMMHUYECKHE CBOMCTBa YriieBoAoB. buonoruueckue QyHKIUN
YTJIEBOJOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOMCTBA. Knaccudukanus — mumnmmos.
Tpurnunepuabl, pochorunuabl, BOCKH, cTepouibl. bruonornyeckue ¢pynkunun munuaos. Oomme
CBOICTBa OHMOJOTMYECKMX MeMOpaH — TEKy4YecTb, CIHOCOOHOCTh K CaMO3aMBIKaHHUIO,
IIOJIYIIPOHHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJTHK u PHK. Ctpoenue HyknenHoOBbIX KuciOT. HykiaeoTuasl.
[Mpunmun kommementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas criupaib.
Mectonaxoxaenue u ouonornueckue ¢pynkuu JJHK. Bunst PHK. ®ynkinun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buomornueckue
¢ynkuun  AT®. BoccTaHoBleHHBIE TMEPEHOCUUKH, UX (QYHKUMU B KiIeTke. [pyeue
HYKaeo3uompugocgamol (HT®).CexBeHupoBaHue JHK. Memoowi 2EHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouosorusi: OMOXMMHYECKHE M OHOPU3NYECKUE HCCIEAO0BAaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINIeKyl. Mooeruposanue cmpykmypvl u QyHKYui
buomonekyn u ux komniekcos. Komnvromepnwiti Ousaiin u opeaHudyecKuil cunmes OUOMONEKYL U
UX HENPUPOOHBIX AHATI0208.

JleMoOHCTpaL U

[Hoptpertsr: JI. [Tonaunr, x. Yorcon, ®. Kpuk, M. Yunkuunc, P. ®panknun, @. Caurep, C.
IIpy3unep.

[uarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenue XUMUYECKUX IEMEHTOB B )KMBOW ITPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanueckass TabnMIa XMMUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOABI», «BemectBa B cocraBe OpraHu3moBy», «CTpoeHHE MOJEKYJbl Oenkay,
«CTpyKTYypbl 0OenKOBOW MOJEKYIb», «CTpoeHHe MOJEKyd YrieBoAoB», «CTpoeHHEe MOJEKYI
munuoBy, «HyknenHoBbIe KUCTOTHIY, «CTpoeHrne MOJeKybl ATDy.

Ob6opynoBaHue: XMMHUYecKas Mocyia 1 000py10BaHHE.

JladopaTropnas padora «OOHapykeHHE O0ETKOB ¢ TOMOIIBIO KaYeCTBEHHBIX PEAKITUI».

JlabopaTopnas padora «liccienoBaHnne HyKIEMHOBBIX KUCIIOT, BBIJIEIEHHBIX U3 KIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH



Tumbl KJIETOK: dyKapHOTHUeCKas M mpokapuorudeckas. CTpyKTYpHO-(YHKIMOHAIbHBIC
00pa3oBaHMs KIETKH.

Crpoenue mnpokapuoTHuecko kieTku. Kiierounass crTeHka OakTepuii u  apxew.
OcobeHHOCTH CTpOEHUs TeTepoTpodHOIM U aBTOTPO(GHON MPOKAPUOTHUYECKHX KJIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

Crpoenuie u (pyHKIIMOHMPOBAHUE DYKApHOTHUECKOW KileTKH. [Inmazmaruueckas meMOpaHa
(mmazmanemma). CTpykTypa IUTa3MaTHueckod MeMOpaHbl. TpaHCIOPT BEIIECTB 4Yepes
MJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbBIN (muddysus, obOneruénnas auddysus), aKTHBHBIN
(mepBUYHBIA M BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynmponumaemocts MemOpansl. PaboTa
HaTpUil-KaJIMeBOro Hacoca. DHAOLUUTO3: MUHOLUTO3, paronuros. Jk3onuro3. Kietounas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PacTEeHH, TpHOOB.

[uromnaszma. I{uto3ons. [lutockener. JIBukeHwe wuuTomia3Mbl. OpraHousibl KJIETKH.
OnHomMeMOpaHHbIE OpraHOUABI KIETKH: 3HomIazmMarndeckas cetb (DIIC), anmapat ['ombmku,
JU30COMBI, UX CTpOeHHE U (QYyHKUMHU. B3auMMOCBS3b OJHOMEMOpaHHBIX OPIaHOMJOB KIIETKH.
CrpoeHue rpaHynsipHOropeTukyinyma. Mexanusm nanpaenrenus 6eakoé 6 IIIC. Cunres
pactBopuMbIX ~ OenkoB. CHHTe3  KJIETOYHBIX  MeMOpaH. Imagkuit  (arpanHyJisipHBbIif)
SHJIOIIa3MaTHYeCKUi peTukyayMm. CexkperopHast (GyHKIus anmapata ['onbmku. Moougukayus
benxos 6 annapame I onvocu. Copmuposka 6enkog 6 annapame I o1v02cu. TpaHCHIOPT BEIIECTB
B KJeTKe. Bakyonu pacturenbHbIxX KieToK. Kiterounslit cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWAbl KJIETKU: MHUTOXOHAPHUM, IUIACTUABL. [Ipoucxooicoenue
mumoxonopuui u niacmud. Cumbdbuocenes (K.C. Mepesckosckuu, JI. Mapeynuc). CtpoeHue u
GyHKUMM MHUTOXOHIpUH U miuactuj. [lepBUuHBle, BTOPUYHBIE U CJIOXKHBIE IUIACTH]IBI
(OTOCUHTE3UPYIOUINX 3YKAapUOT. XJIOPOIUIACThl, XPOMOIUIACThI, JIEHKOIUIACTHI  BBICIIUX
pacTeHuil.

HememOpannsie opranouap! kieTkd CtpoeHue M (GyHKIMHA HEMEMOPaHHBIX OPraHOUIOB
KJICTKH. PuGocompr. IIpomesicymounvle Gunamenmol. MukpoduiaMeHTHI.
Axmunogvlemuxpogunramenmol. MplllIeUHbIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEeMbIUUEUHbIX
kn1emok. MukpotpyOouku. Knetounsii nientp. CTpoeHrne U JBUXKEHUE KT'YTUKOB U PECHHYEK.
MuxkpoTtpyOouku ruToriasmel. Llentpuons. berku, accoyuupoganuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopuvie 6enxu.

Anpo. OOosouka sapa, XpOMaTUH, KapuOIIa3Ma, SAPBINIKH, UX CTPOEHUE U (YHKIUU.
Snepublil GenkoBelii MaTpuKC. [IpocTpaHCTBEHHOE PACHOIOKEHHE XPOMOCOM B MHTEp(ha3zHOM
anpe. Jyxpomamun u 2emepoxpomamur. benrkun XpomMaThHa — TUCTOHBIL. J{unamuxa s0epHou
06010uKU 8 MUumo3e. H0epHulii mpancnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAs  XapaKTEpPUCTUKAa  KIETOK  JYKapHOT
(pacTUTENBHOMN, )KUBOTHOM, TPUOHOIN).

JleMoOHCTpaL U

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmunpel u cxembl: «CTpOo€HHME SYKapUOTHYECKOM KIeTKu», «CTpoeHHe 3>KUBOTHOU
KIETKN», «CTpOEHUE PaCTUTENbHON KIIeTKW», «CTpoeHne MUTOXOHApUN», «SAapo», «CtpoeHue
MPOKAPUOTUYECKOUN KIETKH.

Ob6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIPENapaThl PacCTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0akTepUualbHbIX KJIETOK.

JlabopaTopnasi paGora «l/3ydueHne cTpoeHUs KIETOK pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOPAHbI».

JlabopaTopnas padora «/ccienoBanue mia3Moian3a M AEIUIa3MOJIN3a B PACTUTENBHBIX
KJIETKax».

IIpakTnyeckas padora «/3ydeHne IBHKEHUS IUTOILUIA3MbI B PACTUTENIBHBIX KIIETKAX).

Tema 6. O0MeH BeleCTB U IPpEeBpalLlleHHe JHEPIMHU B KJIeTKe

AcCUMMIIAIMS ¥ JUCCUMIISALUS — JIBE€ CTOPOHBI MeTabonn3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPOQHBIH U  rerepoTpodHbIf. VYdyacTue Kuciopoga B OOMEHHBIX  Ipoleccax.



Ounepreruyeckoe oOecrieueHne kieTku: mpeBpamieHne AT® B oOMeHHBIX THpoleccax.
depMEHTATUBHBIN XapakTep peakIuii KIETOYHOro MmeTradonu3ma. DepMeHThI, MX CTPOCHHUE,
cBoiicTBa W MexaHu3M jaercTBus. Kodepmentsl. Otianuns GepMEHTOB OT HEOPraHMYECKUX
KaTajau3aTopoB.  belku-akTUBAaTOpel U OEIKU-UHTMOUTOpBHL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKIMH OT Pa3INYHbBIX (PAKTOPOB.

[lepBrUYHBII CHHTE3 OPraHMYECKHUX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUEHHbIU U
oKcuceHuvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbl
peaxkyuonHoz2o yenmpa. Ponb xmoporuiactoB B mporuecce porocunreza. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs. u CAM-munvt pomocunmesa. IIpogyKTUBHOCTE (HOTOCHHTE3A.
Bnusinue paznuybix pakToOpoB Ha CKOPOCTh PoTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XemocuHte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HHUTPH(PHIUPYIOIIHE
OakTepuu, Kene300aKTepuu, cepoOaKTepru, BOJOPOIHbIE OaKkTepun. 3HaYCHIE XEMOCHHTE3A.

AmnaspoOHble opranu3Mbl. Bunel Opoxenus. [IpoaykTel OpoxXeHHS M MX HCHOJIb30BaHUE
4yelloBeKOM. AHa’poOHble MHUKPOOPraHU3Mbl Kak OOBEKThl OWOTEXHOJIOTMHU U BO30YyIUTENH
Oone3Hel.

AdpoOHBIE OpraHu3Mbl. JTambl HEpreTudeckoro obOMmeHa. I[loArOTOBUTENBHBIN ATarl.
['mukonu3 — 6eCKUCIOPOAHOE PACUIEINIEHUE TIIFOKO3bI.

buonornueckoe OKHCIIEHHE, WIH KJIETOYHOE JbIXaHue. Pojib MUTOXOHApPUI B mpoueccax
Oounonornyeckoro okucieHus. Lluxnmyeckne peakumu. OxuciaurenbHOe (GochoprImpoBaHHE.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmaswl. llpenMyiiectBa a’poOHOro MmyTH OOMEHa BEIIECTB IEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPreTUIECKOT0 0OMEHa.

JleMoOHCTpaL U

[Hoprpetsr: k. [Ipuctiu, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuemn, I'. A. 3aBap3uH.

Tabmuper 1 cxembl: «DOTOCHUHTE3», «JHEpreTudeckuit oomen», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOMH MUKPOCKOII, 000pYA0BaHUE ISl IPUTOTOBJICHHUS MOCTOSHHBIX U
BPEMEHHBIX MUKpPOIPENapaToB.

JlaGopaTtopnas padora «/3yueHne KaTaJUTHUECKOW aKTUBHOCTH (EepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanas3bl)y.

JlaGopaTtopnas pabora «l3yueHue (epMEHTATHMBHOTO pacLICIUICHUs MNEepoKCHIa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX).

JlaGopaTopHnas pa6ora «CpaBHeHuUE NMpoLeccoB (OTOCHUHTE3a U XEMOCHHTE3a».

JladopaTopnas padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HacneacrBenHass nHGOpMAanus U pean3anus eé B KJIeTKe

Peakuuu marpuyHoro cuHrtesa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKIUSAX MATPUYHOIO
cuHTe3a. Peanmmsarnus HaciencTBeHHOW wWHQoOpManuu. [eHeTHueckuii Ko, €ro CBOMCTBA.
Tpanckpunuusa — marpuusblii cuHTe3 PHK. [IpuHIMIBI TpaHCKpUNIIMKM: KOMIUIEMEHTApPHOCTb,
AQHTUIAPAIEIbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue TpaHcnopTtHeix PHK B GuocunTese Oenka. YcinoBus
6uocunTe3a 6enka. Konupoanue aMmuHokuciot. Posis pubocom B OnocunTtese Oenka.

Cospemennvie npeocmagnenusi o cmpoenuu 2eHog. OpraHuzaiysi TeHoMa y MPOKapuoT U
9yKapuoT. Perymnsius akTUBHOCTH T'€HOB y mpokapuoT. ['mmoreza omepona (®. XKakob, XK.
MaHno). Monekynsipnuvie Mexanusmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perymsius oOMeHHBIX mpolieccoB B kieTke. Kierounslii romeocTas.

Bupycel — HeksieTouHbIe (OPMBI JKU3HU U OOJMratHble napa3uthl. CTpoeHHe NPOCThIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepmodaron. Kusneuwwiti yuxn JIHK-cooeporcawux
supycos, PHK-cooeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.



Bupycuble 3a0oneBaHusi uenoBeka, KHBOTHBIX, pactenuid. CIIMJ], COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

buoungpopmamuxa: unmezpayus u ananuz 6orvuux maccugog («bigdata») cmpyxmypHuix
buonoeuveckux OauHvlx. Hanomexmonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@ynxyuu 6enxos. Cnocobwvl docmasKu 1eKkapcms.

JdemMoHcTpauMu

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

Tabmumplt w  cxembl: «buocuHTes Oenka», «['eHeTmUeckudt Koa», «BUPYyCH,
«baxrepuodaru».

IpakTnyeckas padora «Co3nanue MOJICIH BUPYCay.

Tema 8. /Ku3HeHHBbIH HUKJ KIETKH

Knerounslii nuki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcoOeHHOCTH
MpoIeccoB, mpoTekaromux B uHTepdase. [logroroBka kieTku Kk aeneHuto. [IpecuHTeTHYSCKUi
(TTOCTMUTOTUYECKHIT), CHUHTETUYECKUH M TMOCTCHHTETUYECKUN (MPEMUTOTUYECKUN) MEepUOJIbI
UHTEpQa3bl.

Marpuunbii  cunre3 JHK — pemmkanus. Ilpunnuner  perukamuu — JIHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPAUICTLHOCTh. MexaHusm
permmkauun  JIHK.  Xpomocombr. Ctpoenune xpomocom. Temomepsl u  Tenomepasa.
XpOMOCOMHBI HA0Op KIETKH — KapuoTUN. MIUIOWAHBIA W TalUIOMIHBIA HAOOPBI XPOMOCOM.
['omonornynsie XxpoMocomsl. [1010BbIE XPOMOCOMBL.

Henenune kierku — mMuto3. CTaguu MHUTO3a U MPOUCXOJSAIIME B HUX MPOLECCH. THIIBI
muto3a. Kapuoknnes u uutokunes. buonornueckoe 3HaueHNE MUTO3A.

Perynsiiiust mutoTHUYecKoro IuKiIa kieTku. [IporpamMmmupyemasi kietoyHas rudeinb —
aromnTo3.

Knerounoe si1po, XpoMOCOMBI, (pyHKIIMOHATBHAATCHOMUKA. Mexanuzmuvl nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kremox. «L{ugpposas kremkay» — buoungopmamuvecxue
Mooenu hYHKYUOHUPOBAHUSL KIIEMKHU.

JdeMoHcTpannn

Tabmuupl u cxembl: «KWU3HEHHBIA MUK KIETKH», «MuTo3», «CTpo€HHE XPOMOCOMY,
«Pemmukanmsa JJHK».

OOGopynoBaHue: CBETOBOW MHKPOCKON, MHUKpompenaparbl: «MuUT03 B KJIeTKax KOpeIiKa
JTyKay.

Jlaboparopnasi pabdora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpOITperapaTaxy.

JlabopaTopnass pa6ora «Habnrogenne MuTo3a B KIETKaX KOHUMKA KOpelIKa Jyka (Ha
TOTOBBIX MUKpOIIpEnapaTax ).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHAJIbHBIEC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOCHUS U KU3HEACATEIHPHOCTU OJHOKJIETOUYHBIX OpPraHu3MOB. bakTtepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJHOKIETOUHBIE BOJIOPOCIIH, IpYyTrHe NpoTUCThl. KonoHuanbHbIe
OpTaHU3MBI.

B3anmMocBs3b yacTeil MHOTMOKJIETOYHOTO Opranu3Ma. TkaHu, opraHbl U CUCTEMbl OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacreHuit. Tumbsl pacTUTENBHBIX TKaHEW: o0OpazoBaTeNbHAs, MOKPOBHAs,
MPOBOJIAIIASL, OCHOBHAs, MexaHuueckas. OCOOCHHOCTH CTpOeHUs, (DYHKIIMI W PacHOJIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4Ye€JOBEKAa. THWNBI JKUBOTHBIX TKAHEW: dIHUTETUaIbHAs,
COCIMHUTENIbHASA, MblleuHas, HepBHas1. OCOOCHHOCTH CTpPOEHUs, (PYHKIHHA M PaCTOJIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX M Y€JIOBEKa.

Opranbl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPTaHOB
JKUBOTHBIX U 4esioBeKa. DYHKITMU OpraHOB M CHCTEM OpPTaHOB.



Onopa Tenma opranusmoB. Kapkac pacrennil. Ckenerbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapykHblil 1 BHYTpeHHH ckesieT. CTpOEHUE U TUIbI COCTUHEHUS
KOCTEH.

JIBukeHre OpraHu3moB. JIBUKeHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
KI'YTUKOBOE, pPECHHYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX pPACTEHUM: TPONM3Mbl U HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbllleyHas cucreMa. Pedrekc. CkeneTHbie
MBIIIIBI ¥ UX paboTa.

IIutanue opranuszmos. [lormomienre BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacreHusaMu. IlutaHue XUBOTHBIX. BHYTpHUIIOIIOCTHOE M BHYTPHUKJIETOYHOE IHILEBAPEHHUE.
IluraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTENBHOIO Tpakrta. llumeBapurenbHble
’kenesbl. [InmeBapuTenbHas cuCTeEMa Y€lI0BeKa.

Hpixanue opranu3MoB. [[pixanue pactenuid. Jprxanue >xuBoTHBIX. Juddy3us ra3oB yepe3
NOBEpXHOCTh KieTku. KoxkHoe apixanue. JlpIxarenbHas MOBEpXHOCTH. JKaOepHoe W n€roynoe
JIpIXaHue. JIpIXaHWMe ITO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLHMOHHOE YCIOXHEHUE
CTpOEHMSI JETKUX I103BOHOYHBIX JKMBOTHBIX. JlpIXaTeiabHas cucTeMa 4ejloBeKa. MexaHu3Mm
BEHTWISIIIMM JETKUX y NTUI U MIEKOMUTAIOMUX. Perynsauus apixanus. [[pixatenbHbie 00bEMBI.

TpaHcnopT BemeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopt
BELIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHOcHas cucrema
MIO3BOHOYHBIX KHMBOTHBIX U uenoBeka. Ceplue, KpOBEHOCHbIE cocynbl U KpoBb. Kpyru
KpOBOOOpaIeHHs.  DBOJIOIMOHHBIE  YCIOXXHEHHSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Boinenenne y opranu3moB. Beigenenwe y pacreHuil. BblaeneHue 'y KMBOTHBIX.
CokpatutenbHple Bakyoiau. Opransl BblieneHus. PuibTpanus, cekpenuss U oOpaTHOe
BCACBIBAaHHME KaK MEXaHU3MbI pabOThl OPTaHOB BbiAeNneHus. CBs3b MOJOCTU Tejla ¢ KPOBEHOCHOM
U BBIICIUTENbHON cuUcTeMaMU. BpleneHre y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. llouku.
Crpoenue u pyHKunoHUpOoBaHHE HeppoHa. OOpa3oBaHUE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allliTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTHI MPOCTEHIINX. 3alIuTa Yy MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpencrBa naccuBHOM U
XAMHUYECKOM 3a1uThl. ODUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M X TPOM3BOAHBIE. 3aIIUTa OPraHU3Ma
or OonesHeil. MMmyHHas cucrema uenoBeka. KileTOuHbII W TyMOpalbHBII HUMMYHHUTET.
Bpoxnénublii ©M  npHOOpPETEHHBIA  crienupHUUecKuil UMMyHHUTET. TeopHus KJIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®@. M. bBeprer, C. Tonerasa). BocnanutenbHbie OTBETHI
opranu3MoB. Poiib BpO:KIEHHOIO0 IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUH.

PazppaxkumocTs W perynsiuus y OpraHu3moB. Pa3gpaXumocTb y OJHOKJIETOYHBIX
opranu3MoB. Takcuchl. Pa3napaxuMocTs M peryisinus y pacreHuil. PocToBele BeliecTBa U HX
3Ha4YCHHUE.

HepBHas cucrema u pediaexTopHas peryisiuus y *XUBOTHbIX. HepBHas cucrema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBl y KHMBOTHBIX. OTIensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pediekc u pednextopHas ayra. bezycnoBHble u
YCJIOBHBIE PE(IIEKCHI.

I'ymopanbHasi perymsiuyst M OSHIOKPUHHAs CHCTEMa XUBOTHBIX M uesoBeka. JKenessl
SHIAOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleiicTBHe TOpMOHOB. B3amMOCBA3bp HEpPBHOU U
SHJIOKPUHHOH cucteM. [‘unoranamo-runodusapHas cucrema.

JleMoOHCTpaL UK

IToprper: U. I1. I1aBnoB.

Tabmupel u cxeMmbl: «OIHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUHBIE BOJOPOCIN»,
«baktepun», «lIpocrelimme», «OpraHbl LBETKOBBIX pacTeHuil», «CHUCTEMBI OpraHoOB
MO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee cTpoeHHe HaceKoMbIX», «TKaHU pacTeHHiD»,
«Kopuesble cuctembl», «Ctpoenue cteOns», «CTpoeHHe IHUCTOBOW IUIACTHMHKM», «TkaHu
JKUBOTHBIX», «Ckener yenoBekay, «llumeBaputensHas cucrema», «KpoBeHOCHas cuctemay,



«/IpixaTenbHasg  cucremMa», «HepBHas cucrema», «Koxa», «MbplleyHas cuctemay,
«BpigenurenpHas cucTeMa», «JHIOKPHHHAA cucTeMay, «CTpoeHne Mplmue», «MMMyHUTETY,
«KumeunomnonoctHele», «CxeMa NUTaHUs pacTeHui», «KpoBEeHOCHbIE CHCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruips», «CTpoeHHEe IUIaHapun», «BHYTpeHHEE CTPOCHHE 10KIEBOTO
yepBsi», «HepBHast cucrema prid», «HepBHas cucrema nsarymkwn», «HepBHas cucrema
npecMbIkaomuxcs», «HepsHasg cucrema nrtuny, «HepBHas cucremMa MIIEKONHTAIOIIUXY,
«HepsHas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpeNnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIJIOKOXKHX, JKHUBbBIE
9K3EMIUISIpbl KOMHATHBIX pAacT€HUH, repOapun pacTeHUH pa3HbIX OTJIEJIOB, BIAXHbIE IIpenapaThl
KHUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHue Ul JIEMOHCTPAallMd IIOYBEHHOI'O M BO3AYLIHOI'O IIMTaHUS PAacTEHHH,
pacuierieHus Kpaxmaia M OenkoB moX JeiictBueM (epMeHTOB, 00OpyIOBaHUE IS
JEMOHCTPALMK OIBITOB 110 U3MEPEHMIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTECIIbHBIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlaboparopHasi padora «/3yueHue TKaHEl pacTeHUII.

Jlaboparopnas padora «/3yueHre TKaHei >KUBOTHBIX.

JlabopaTopnasi padora «l/3y4yeHne opraHoB IBETKOBOT'O PaCTEHUS.

Tema 10. Pa3MHoOKeHMe 1 pa3BUTHE OPTaHNU3MOB

@DopMbI pa3MHOKEHHsI OPraHU3MOB: Oecriosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Bubl
0ecIooro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIALHNSA, (parMeHTaIHs, KIOHUPOBAHHE.

ITomoBoe paszmHoxeHue. IlomoBele kieTku, miau ramersl. Meno3. Cragum Meinosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bronorndecknii CMbICI MeH03a U IIOJIOBOTO
npouecca. Meno3 ¥ ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

IIpensaponpieBoe paspurhe. l'ameroreHe3 'y JKMBOTHBIX. IlonoBble  Keme3bl.
OO0pa3oBaHue U pa3BUTHE MMOJOBBIX KieTok. CrepmaroreHe3 u ooreHes3. CTpoeHHE IOJOBBIX
KJIETOK.

Omio10TBOpEHNE U SMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTreHorenes.

WNunuBHyabHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHONIOTHS — HayKa O Pa3BUTHUU
opranu3mMoB. Mopghozenes — oOna u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaauu >MOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JIATYIKH). [pobieHue.
Tunsl apobnenus. /[Jemepmunuposannoe u nHeoepmuruposannoe opoobnenue. bnacmyna, munvi
onacmyn. Oco6eHHOCTU APOOIEHUsT MIIEKOMUTAIOMUX. 3apOJbIIIEBbIE JIUCTKU (TaCTPYJISALMS).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3anmHOe BiMsSHUE YacTel
pasBUBAIOIIErocs 3apofbliia (3MOpHOHANBHAS MHIYKIMS). 3akiajka IJJaHa CTPOCHMS
JKUBOTHOTO KaK pe3ynbTaT HEpapXWYeCKMX B3aMMOJEHWCTBUM TIeHOB. BimsHue Ha
AMOPHOHAIBHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH Cpe/bl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbI nepuon. IlpsmMoe u Hempsimoe
pasButHe. Pa3Butne ¢ MeramMopdo30M y O€CIO3BOHOYHBIX W IO3BOHOYHBIX >KHUBOTHBIX.
buonoruueckoe 3HaueHue MPSAMOro M HENMPSMOrO Pa3BUTHUSA, UX PAaCHpPOCTPaHEHUE B MPHUPOJIE.
Tunel pocta >XKMBOTHBIX. PDaKTOpbl peryisiiMM pocTa >KUBOTHBIX M uenoBeka. Craguun
MOCTAMOPHUOHAIBHOTO DPa3BUTHS y KUBOTHBIX M ueioBeka. [lepuojpl OHTOreHe3a dYelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

PasmHoxenue u pasutue pacreHuil. ['amerodpur m cnopodur. Meiio3 B KMU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Imporecce Meiosza. ['ameToreHes y pacTeHMH.
OImIog0TBOPEHNE H Pa3BUTHE PACTUTENBHBIX OpPraHu3MOB. JIBOHWHOE OIUIOJOTBOPEHHE Y
[[BETKOBBIX pacTeHHid. OOpa3oBaHUE U PA3BUTHE CEMEHH.

MexaHu3Mbl PETyJISIUU OHTOT€HEe3a Y PACTEHUN U )KUBOTHBIX.

JleMoOHCTpan U

[Toptpetsr: C. I'. HaBamun, X. llInemasn.



Tabmuubl U cxembl: «BereratuBHoe pa3MHOXKeHUE», «THIBI OecrioNoro pasMHOKEHUSY,
«Pa3MHOXeEHHE XJIaMHJIOMOHAb», «Pa3MHOXeHHE HBIVIEHB», «Pa3MHOXEHUE THUIPBDY,
«Meito3», «Xpomocombl», «['amerorene3», «CTpoeHHE SHULEKIETKH M CIEPMATO30HIa»,
«OCcHOBHBIE CcTaguu OHTOreHesa», «lIpsMoe u Hempsmoe pazButue», «Pa3zBuTHE MAMCKOTO
Kykan, «Passutue capaHum», «Pa3BuTue JIATyIIKU», «/IBOMHOE OIUIOJOTBOPEHHUE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOOJBHBIX M JABYJOJIbHBIX pacTeHUN», «OKW3HEHHBIN LUK
MOPCKOWM  KammycTbl», <OKU3HEHHBIM LHMKI MxXa», <OKU3HEHHBIA LMK MarnopOTHUKAY,
«OKU3HEHHBIN TUKII COCHBD.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl SULIEKIETOK U CIIEPMATO30110B,
Mozelb «L UK pa3BUTHS JIATYILIKW Y.

JlabopaTtopnass pabora «l3yueHue CTpOEHMsI TOJOBBIX KIETOK Ha TIOTOBBIX
MUKpOIIpenaparaxy.

IIpakTyeckas padora «BpIsBIEHHE NPU3HAKOB CXOJCTBA 3apOJBIIIEH MO3BOHOYHBIX
JKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHue OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH U HI3MEHYHMBOCTH OPraHNU3MOB

HcTtopusi cTaHOBIEHUSI UM pPa3BUTHsI I€HETUKH Kak Hayku. PabGotsl I'. Menpens, I'. ne
O®puza, T. Moprana. Ponp oreuecTBeHHBIX Y4Y€HBIX B pa3BUTUM TreHeTuku. Paboter H. K.
Konsrosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununyenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJuIeIbHbIE
TeHbl, AJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA MNPU3HAK, T'OMO3UIOTA,
TeTepO3UroTa, YUCTas JIMHUS, THOPUABI, reHOTHIN, (QeHorur. OCHOBHBIE METOJbl T'C€HETHUKU:
TUOPUAO0IOTHYECKHM, TUTOIOTUYECKHI, MOJIEKYIISIPHO-TEHETUYECKHIA.

JleMoOHCTpaL U

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Koasuos, H. Y. Basuios, A. H.
benozepckwit, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuis! U cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnas padora «/Ipo3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAaHUN».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpPa3Hs
ruOpu1oB nepBoro nokojeHus. IIpaBuno gomuHupoBanHus. Bropoil 3akoH MeHzens — 3aKkoH
paciiernieHus: npu3HakoB. L{uTosornueckrie OCHOBbI MOHOTHOPUIHOTO CKpelMBaHus. I unoresa
YHCTOTHI FaMeT.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep  HaclleZJOBAHMUS.
Pacmiennienue npu3HakoB MIPU HETIOJIHOM JIOMUHUPOBaHUHU.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHaens — 3aKkOH HE3aBUCUMOIO
HacJeI0BaHMsl TPU3HAKOB. LlUuTonornyeckre 0OCHOBBI TUTMOPUIHOTO CKPELIUBAHHUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CuerieHHOe Hacae10BaHNE
I€HOB, HAPYLICHHUE CLECIUICHUSA MEXAY TeHaMu. XpOMOCOMHAsi TEOpUs HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXAHU3M OIPENEIICHUS I0jJa. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBlii M reTeporaMeTHbI MoJ. [eHeTudeckas CTPYKTypa IIOJOBBIX
xpomocoM. HaciienoBanne nNpu3HAKOB, CIEIUIEHHBIX C ITOJIOM.

I'enorun kak wnenoctHas cucrema. Ilinelorponuss — MHOXKECTBEHHOE [EHCTBHE IEHa.
MHOKECTBEHHBI aJUIeNn3M. B3auMoAeicTBUE HEaJUIEIbHBIX TE€HOB. KOMIIIEMEHTapHOCTD.
Onucras. [Tonmumepus.

I'eHeTMYEeCKUI KOHTPOJb PA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOMOTeHEe3a, MEXaHU3Mbl B3aHUMOJCHCTBHUS «XO3MMH — Mapa3uT» U «XO3SIMH —
MHUKpOOHOMY. ['eHeTHuecKne aceKThl KOHTPOJIS U U3MEHEHUS HaclleZCTBEHHONW MH(opMaIuu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.



JleMoOHCTpanuu

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

Tabmuubl u cxemsl: «llepBeiii 1 BTOpoii 3aKoHBI Menaens», « Tperuii 3akon Mennens»,
«AHanusupymliee ckpemuBanuey, «Hemnonnoe noMuHrpoBanue», «CLEIIEHHOE HACIEJOBaHUE
NPU3HAKOB y Apo3oduisy, «I'eneruka nona», «Kapuorumn yenoseka», «Kapuorun apo3oduis,
«Kapuotun ntuis», « MHOXKECTBEHHBIN aJlienn3M», «B3anMoneincTere reHoB.

Ob6opynoBanue: MOJENIb JUIsl JEMOHCTpAIMKM 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
MOKOJIEHUS] U PACLUCIJICHUS MPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIE0BAHMS NIPU3HAKOB, MOJEINb U JEMOHCTPALIMY CLEIJICHHOTO HACIEA0BAHUS IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/Ipozodumnay.

IIpakTnyeckass padora «lI3yueHne pe3yabTaTOB MOHOTHOPUAHOTO CKPEUIMBAHUSA Y
JIPO30(UITBIY.

IIpakTnyeckas padora «M3ydyeHue pe3yabTaTOB AUTMOPUIHOTO CKPELIMBAaHUSA Y
JIPO30(UITBIY.

Tema 13. 3aKoHOMepPHOCTH H3MEHYMBOCTH

BzaumopeiictBue reHotuna u cpeabl npu ¢GopmupoBaHuu (eHotumna. M3MeHYHBOCTH
npusHakoB. KauecTBeHHble W KOJMYECTBEHHbIE INpPU3HAKU. Buabl  HM3MEHUYHMBOCTH:
HEHACJIEACTBEHHAsl U HACJIEICTBEHHAS.

MoudukaronHass ©3MEHUYUBOCTh. Ponb cpeasl B pOpMHPOBAaHUU MOIUPUKAIIOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuanuoHHbll pan u BapuanuoHHast kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

['enoTunuueckass M3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTHINYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTaI[HOHHASL.

Kom0OunatuBHass M3MEeHYUBOCTb. Meilo3 U MOJOBOM MpoIecC — OCHOBA KOMOMHATHBHOU
U3MEHYMBOCTU. POJIb KOMOMHATHBHOW M3MEHYMBOCTH B CO3JJAHUU T€HETHUECKOTO pa3HooOpa3us
B [Ipe/iesiax OJIHOTO BHU/IA.

MyrtanuroHHass W3MEHYMBOCTb. Bunapl MyTauuii: TeHHbIE, XpPOMOCOMHbBIE, TI'€HOMHBIE.
CHoHTaHHbIE W WHAYLUMPOBAHHbIE MYTalUH. SIOepHBIE U LUTOILIA3MATUYECKHE MYTallUHU.
ComaTtnueckue M 1oJioBble MyTauuu. IIpuumHBl BO3HUKHOBEHHUS MyTauuid. MyTareHbl U UX
BIIMSIHHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIl[MOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
panoB B HacinenacTBeHHoW wusMeHunBoctu (H.W. BaBunoB). BuesnepHas H3MEHUYMBOCTH U
HaCJIEICTBEHHOCTb.

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

JleMoOHCTpaL U

IToprpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuupel 1 cxembl: «Buasl nW3MeHUHMBOCTHY, «MoauduKalMoOHHAST H3MEHYUBOCTHY,
«KoMmOuHaTuBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmiogorBopenue»,  «l[ eHeTHdyeckue
3a00sieBaHUs yelloBeKa», «Buapl MyTanuii».

O6opynoBaHue: XuBble U repOapHble SK3EMIULSIPHl KOMHATHBIX PACTCHHM, PHUCYHKH
(potorpadun) >KMBOTHBIX C PA3JIMYHBIMU BUJAMH U3MEHUYUBOCTH.

JlabopaTopnasi pabora «McchnemoBaHue 3aKOHOMEPHOCTEH  MoOAU(UKAIIMOHHOM
M3MEHYUBOCTH. [TocTpoeHNE BapUAILIMOHHOTO PSAJIa U BAPUAITMOHHON KPUBOM».

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOMIpENapaTax)m.

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapogHasi NMporpaMMa HCCIEIOBAHMS T'€HOMa YeJlIOBEKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TeHEATOTHUECKUH, OJIM3HEIOBBIN, [IUTOTEHETUICCKUH,
HOMYJISIIMOHHO-CTaTUCTUUECKUH, MOJEKYJIApHO-TeHeTHUecKuid. COBPEMEHHOE OIpEIEIeHNE
TeHOTHIIA: MTOJIHOT€HOMHOECEKBEHUPOBaHNEe, T€HOTUIIHPOBAHKE, B TOM 4Hciie ¢ momouibto [TIP-
aHanu3a. HacnencrBennsle 3a00s1eBaHus 4eaoBeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YeTIOBEKa.
Bonesnn ¢ HacneACTBEHHOW MPEAPACIONOKEHHOCThI0. 3HAYEHWE MEIWIIMHCKONW TEHETUKH B



NPEJOTBPALICHUN W JICUCHHHM TE€HETUYECKMX 3a00JeBaHUU YelloBeKa. MeIUKO-TeHETHUECKOe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETHYECKOro Ipy3a». DTUUYECKUE aCIIEKThI
UCCIICIOBAaHU B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (hakTOpbl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH YeJIOBEKa K (PU3UUYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKalIIeW cpeabl. ['eHeTnueckas IpeapacronoKeHHOCTh
YeJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL Ul

Tabmuupl u cxembl: «Kapuotun udenoBekay, «MeToabl U3ydeHHs] TEHETUKHU UYEIOBEKay,
«["enernueckue 3a0601€BaHUS YCTOBEKA.

IpakTnyeckas padbora «CocTaBieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Ceniekuusi OpraHu3MoB

JoMecTukanusi U CeJIeKIUs. 3apOXKJICHHUE CEJIEKIMU W JoMecThkanuu. Ydenue H. .
Bagunosa o LleHTpax mporCcX0XACHUSI 1 MHOT000pa3us KyJbTYPHBIX pacTeHuil. Ponb cenexkuuun
B CO3/JaHMM COpPTOB pAacTEHUHM U TMOpoa KUBOTHbIX. CopT, mnopojaa, IUTaMM. 3aKOH
TOMOJIOTHYECKUX PsJI0B B HaciueACTBeHHOM m3meHunBocTd H. M. BaBunosa, ero 3Hauenue s
CEJICKIITMOHHOM pabOoTHI.

MeTtoibl ceneKIMOHHOM paboThl. MicKkyccTBEHHBIN OTOOP: MAacCOBBIN U MH/IMBUyaJbHBIM.
Otanbl KOMOWHAIIMOHHON cenekiuu. Mcnbitanue npousBoauTtesneil mo moromctBy. OTbop mo
TEHOTHITY C IOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP 1O TEHOTHITY C MTOMOIIBIO aHAIIN3a
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboTel. PanuanvoHHBIR 1
XUMHYECKHM MyTareHe3 KaK MCTOYHMK MYyTaluid Yy KYyJIbTYpHBIX (OpPM OpPraHHU3MOB.
Hcnonp30BaHue TEHOMHOTO pPENAaKTUPOBAaHHMS © MeETOAoB pekoMOmHaHTHBIX JIHK mms
MOJIYYEHUSI UCXOJITHOTO MaTepHalia Jisl CEJIEKIUU.

[Tonyuenne mnonumionnoB. BuyrpuBumoBas rubpunnsauus. bianM3kopoicTBEHHOE
CKpelIMBaHue, Wik UHOpUIuHT. HepoacTBeHHOE CKpeluBaHue, Wik ayTopuauHr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OraanéHHas rubpuau3anus.
[Ipeogonenue Oecruioguss MEXBHIOBBIX T'HOpUAOB. JIOCTHM)KEHHS CENEKIMHM pPACTEHUH U
KUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHue M H3y4YEHHME T€HETHYECKHX PECypCOB KYJIbTYPHBIX PAaCTEHMH M UX JHUKHX
poauyel A co3JaHusl HOBBIX COPTOB U F'MOPUAOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNnpaejieHue 2eHemudecKUMU pecypcami CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMMHBIX 8 YENAX YIYUULeHUs CYUJeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NPUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx uoell u
nepcneKmuBHbIX MexHoI02Ul.

JleMoHCTpanun

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsauenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuue! 1 cxembl: «L{eHTpbI MPOUCXOXKIEHHUS U MHOT000pa3us KyJbTYpPHBIX pacTeHUI,
«3aKOH TOMOJIOTMYECKHMX PSAJOB B HACIEACTBEHHOW W3MEHYMBOCTH», «METOIBI CEIEKIUN»,
«Otnanénnas rubpuanszanus», «MyTtareHes».

JlabopaTopnasi padora «/3ydeHne cCOPTOB KyJbTYpHBIX PAaCTEHMH M MOPOJ JOMAIIHUX
KUBOTHBIX».

JlaboparopHasi padora «/3yueHrne METOZ0B CEJIEKIIUU PACTCHUII.

IIpakTuyeckas padora «IIpuBHuBKa pacTeHUII».

Ikcekypeust «OCHOBHBIE METOABI M JAOCTH)KEHUS CEJNEKIUM PAacTEHUM M KUBOTHBIX (Ha
CEJIEKIIOHHYIO CTaHIUIO, TUIEMEHHYI0 (hepMy, COPTOUCIIBITATEIbHBIA yYacCTOK, B TEIUIMYHOE
XO035ICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BHOTEeXHOJIOTUA M CHHTeTHYeCKasi OMOJIOr U

OOBeKThl, HCIONb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKAaHEBBIE KYJIbTYpHI,
MUKpPOOPTraHU3MbI, HX XapaKTepUCTUKa. TpaauluoHHAas OWOTEXHOJIOTHS: XJeOomeyeHue,



NOJIy4YeHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAETHE. Mukpoduonorndeckuit cunte3. OOBEKTHI
MHUKpOOHOIOrn4YeckuX TexHonoruii. [Ipon3BoacTBo Geska, aMMHOKUCIIOT U BUTAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANpPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUS T€HOMOB C LIEJIbIO NTOJIYYE€HUsI OPIaHU3MOB U UX KOMIIOHEHTOB, COAECPKAIINX
HE BCTPEYAIOIINECs B MPUPOJIe ONOCUHTETUYECKHE TYTH.

Knerounas muxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKAHEW PAaCTCHUM M KUBOTHBIX.
Kpunobanku. Comarnueckass ruOpuau3anus U comMarudeckuii smOpuorenes. lcmonp3oBanue
raluIOuIoB B CEINEKLUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Flcnonvzosarnue
MOHOKIOHANbHBIX U NONUKIOHATLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHCTpyKIus AWLIEKIETOK W KIOHMPOBAHME JKUBOTHBIX. MeETOA TpaHCIUIAHTALUM SAEp
KJIETOK. Texnonozuu 0300poeienus, KyibmMusupo8anus U MUKPOKIOHANLHOZO PAZMHONICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs U T'eHHas MHXKeHepus. VICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYHMPOBAaHHUE
pekomOunanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHIKEHUS W TIEPCIIEKTHUBBI
XPOMOCOMHOM ¥ TEHHOW HHXXEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEeMbl TE€HHOU
WHXCHEPUU.

Menumuackue onorexnonorun. [loctrenomHuas mudposas menunuHa. [TIP-muaraocTuka.
MeTtab010MHBII aHaIU3, FeHOLIEHTPUUECKUI aHAJIN3 TPOTeoMa YesloBeKa JUIsl OLIEHKH COCTOSIHUSA
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KJIeTOK. TapretHas Tepamus paka. 3D-
OuonH)xeHepusi A pa3paOOTKM  (PyHIaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJOIHH,
CO3/IaHUSl KOMIUIEKCHBIX TKaHEH COYeTaHHEeM TEXHOJOTH TPEXMEPHOTO OMONPUHTHHTA M
ckaddonauHra Ui pelieHus 3aad NepCOHATU3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLUMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
Bo30yauteneit OPBU, ycranoBiieHHe MOJIEKYJISpPHBIX MeXaHu3MoB (yHkiuoHupoBanus PHK-
COJIep KAIX BUPYCOB, BHI3BIBAIOIINX 0CO00 OIMAcHbBIE 3a00JIeBaHHS YETIOBEKA U )KUBOTHBIX.

JdeMoHcTpannn

Tabmuubet w  cxemel: «/cnonp30BaHME  MHUKPOOPTaHM3MOB B IPOMBIILICHHOM
IIPOU3BOACTBEY, «KileTouHas nHxeHepusn», «I'eHHas MHKEHEPUsI».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «lloayyeHne MOITOYHOKHUCIBIX TPOLYKTOBY.

IKekypeust «buoTexHoIorus — BaKHeIas Npou3BOIUTENbHASI CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJCTBO).

11 KJIIACC

Tema 1.3apoxaenne u pa3sBUTHE IBOJIONMOHHBIX NPEACTABJICHUN B 0H010THH

OpomtonmonHas Teopust Y. [lapsuna. [Ipeanockuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb
U Hay4dHas JaearenbHocTs Y. JlapBuHa.

JBuwxkymue cunsl 3Boronuu  BuAoB 1o Y. JlapBuHy (BBICOKas HWHTEHCHUBHOCTH
pPasMHOXKEHHs OpPraHU3MOB, HACJIEJCTBEHHAas HM3MEHYUMBOCTh, OOppOa 3a CylecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBINA OTOOD).

Odopmitenne cunteTndeckoit Teopun 3Bomonuu (CTI). HeifrpanbHas Teopust 3BOTIOIMH.
CoBpemeHHas IBOJIIOIMOHHAs Ouoorus. 3Haue€HUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTHUHBI MUDA.

JleMoOHCTpaL UK

[Toptpersr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, K. Krosbe, Y.
Hapsun, C. C. Yerepukosn, U. U. [lImaneraysen, k. Xonnein, /. K. benses.

Tabmuupl n cxembl: «Cucrema xuBoi npupoas! (mo K. Jlunuero)», «JlecTHHIA KUBBIX
cymectB (mo Jlamapky)», «Mexanu3m ¢GOpMHPOBAHUS TPUCIIOCOONEHUNH y pacTeHUd u
XKHUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nyremectsust U. Jlapsunay, «Haxonku Y.
Hapsuna», «®Dopmbel O00prOBI 3a cymiecTBoBaHue», «llopoasr romyOei», «MuorooOpasue



KYJIBTYPHBIX (popM KamycTel», «[1opoapl JOMAIIHUX KUBOTHBIX», «Cxema 00pa3oBaHUs HOBBIX
BunoB (mo Y. JlapBuHy)», «Cxema COOTHOIICHHS ABMXKYIIUX CHJI IBOJIONUN», «OCHOBHBIE
II0JIO’KEHUSI CUHTETUUYECKOM TEOPUN IBOJIIOLIUNY.

Tema 2. MUKpO3BOJIIOIHSA U €€ Pe3yJibTaThl

[Tonmymsiuust Kak 3JeMEHTapHas eAuHuLa 3BoolMU. COBpEMEHHBIE METOJbl OLEHKU
TEeHETUYECKOT0 pa3Ho00pa3us U CTPYKTYphI nomysisiuil. U3Menenue reHooH/1a MOMyIISIUY KaK
AJIEMEHTApHOE HBOJIIOLIMOHHOE SBJIEHHWE. 3aKOH reHeThueckoro paBHoBecus Jx. Xapau, B.
Baiiabepra.

OnemeHTapHble (HAKTOPHI (IBMDKYIIHME CHJIBI) HBOJIONMHM. MyTallMOHHBIA TpoIecc.
KombOunaruBHass u3mMeHUnMBOCTh. [lpeii) reHoB — ciyyaiiHble HEHamnpaBlieHHbIE W3MEHEHUs
qacToT ayutenedl B momynsnusx. DddexkT ocHoBarens. IDggexm OYmulLiouH020 20pabluKa.
CHudicenue 2eHemuyecko20 pasHoooOpasus: npuduHvl u cieocmsus. Illposenenue s¢hghexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Mwurpanun. V3omauus TOMYISIAN:
reorpaduueckas (IpoCTpaHCTBEHHAs ), Onoorudeckas (penpoayKTUBHAS).

EcrectBennblii oTO00p — HampaBistomuid ¢aktop 3Bomonnd. DopMbel eCTECTBEHHOTO
oTOopa: IBWXKYIIUH, CTaOWIM3UPYIOUINH, paspbiBaromuii (au3pyntuBHbIi). [lonoBoit ot6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MTOBECHUS )KUBOTHBIX.

[Tprcnoco0aeHHOCT, OpraHU3MOB KakK pe3ylbTaT MHUKPOIBOIIONWU. BO3HHKHOBEHUHE
npucnoco0iaeHnii y opranu3zmMoB. Apomopdo3ssl u ununoagantanuu. [IpuMepsr nprcnocooaeHmi
y opraHusmoB: Mopdonoruueckue, GU3NOIOTHYECKUE, OWOXHMUYECKUE, TOBEICHUECKHUE.
OTHOCHUTEIBHOCTD IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpazoBaHHe Kak pe3ylbTaT MHKPOIBOJIOLIHU.
Wzomsiust — kimoueBoil  akTop BUooOpazoBanus. Ilyrh u crocoObl BUI000pa3oBaHUS:
ajonarpuueckoe (reorpaduueckoe), CHUMMOATPUYECKOE (IKOJIOTUYECKOE), «MTHOBEHHOE)
(monumonan3anuus, rudpuanzanus). JJIuTerIbHOCTh SBOIIOIIMOHHBIX IPOIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOTIOTUYECKOTO Pa3HOO0pa3usl.

Ponp  »BomtonmoHHON Owonmoruu B pa3pabOTKE HAyYHBIX METOJIOB COXPaHEHUS
O6unopa3zHooOpazus. MUKPOIBOMIONUS M KOIBOJIOLMS MAapasUTOB UM HMX XO031€B. MeXaHU3MbI
(bopMHUPOBaHUS YCTOMYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEl.

JleMoHCTpanun

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

Tabmuie! u cxembl: «MyTallMOHHAs U3MEHYUBOCTEY, «[lomynsiuoHHas cTpykTypa BUIa»,
«Cxema mposiBleHUs 3akoHa Xapau—BaitnOepra», «JIBuKyline CHIBI  SBOJIOLHUNY,
«OKOJOTHYEeCKash H30JALMs MONYSIIMKA ceBaHCKOM ¢openny, «l'eorpaduueckass H30IALUSA
JMCTBEHHMIIBI CUOMPCKOM M JTMCTBEHHMIIBI JaypcKoit», «[lomynasiuoHHble BOIHBI YUCIEHHOCTU
XMIIHUKOB U XKepTB», «Cxema JeHCcTBUA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILICCTBOBAHUEY, «MHpycTpuanbHbIA MEJIaHU3MY, «Kussie HCKOIIa€MBIEY,
«ITokpOBHUTENBCTBEHHAsI OKpacka XKUBOTHBIX», «lIpenymnpexaromas oOKpacka >KUBOTHBIXY,
«®uznonoruueckue aganranuuy, «[Iprucnoco0IeHHOCT, OPraHU3MOB U €€ OTHOCHUTEIBHOCTBY,
«Kpurepun Buma», «Bunel-nBoitHukn», «CTpykTypa BHAa B mnpupoae», «CrocoObl
BusooOpazoBanus», «l'eorpapuyeckoe  BumooOpazoBaHWe TpEX  BHUJAOB  JIAHJIBIIICHY,
«DKOJIOTHUECKOe BMJI000pa3oBaHMe BHMJOB CHHUID, «llomuruiouasl pacteHuit», «KamycTHo-
peneyHblid THOPHUIY.

Ob6opynoBanue: repdapuy pacTeHUH, KOJUIEKIIMM HACEKOMBIX, dydena NTHIl U 3Bepel C
IpUMepaMu pa3iMyYHbIX MPUCIOCOOJIEHUH, Yydesa NTHUIl M 3Beped pa3HbIX BUIOB, Tepbapuu
pacTeHuii OJIM3KUX BUIOB, 00pPa30BaBIIMXCS PAa3IMUYHBIMU CIIOCOOAMHU.

Jladoparopnasi padora «BrIsBieHHE H3MEHUYNBOCTH y 0CO0€H OHOTO BUIA.

JlaGopaTtopnas pabora «[IpucmnocobiieHusi OpraHu3MOB H HUX OTHOCHTENbHas
11EeJIECO00PA3HOCTH Y.

JlaGopaTopHas pa6ora «CpaBHEeHHE BUJIOB 110 MOP(HOJIOTHIECKOMY KPUTEPHION.

Tema 3. MakpodBo1onus 1 eé pe3yJibTaThl



MeTtobl u3yueHuss MakpodsBostolMy. [laneonTonornyeckue MeToabl U3y4E€HUS SBOJIOLHH.
ITepexonnbie GopMbl U PUIIOTEHETUYECKHE PSIJIbI OPIAHU3MOB.

Buoreorpadpuyeckne ™meronsl uszydeHus ospomonud. CpaBHenue ¢uopbl U (payHbI
MaTEepHKOB U OCTpoBOB. buoreorpapuyeckue obnactu 3emiau. BUabpl-3HIEMUKU U PETUKTHIL.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOTHYECKHEe METObl M3YyYCHHS HBOJIOIHH.
I'eHeTMYeCKHME MEXAHU3MBI 3BOJIOLUU OHTOTCHE3a U IOSIBICHHS JBOJIIOLMOHHBIX HOBILECTB.
["'oMosiornyHble ¥ aHAJIOIMUYHbIE OpraHbl. PynuMeHTapHble Opranbl U aTaBU3Mbl. MoJeKyIsspHO-
reHeTU4ecKue, OMOXMMUYECKMEe M  MaTeMaTU4eCKHe METOJbl  M3YyYeHMsI  HBOJIOLMH.
['omonoruynsie reHsl. COBpEMEHHBIE METOABI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPOMOCOMHBIE MyTallui U SBOJIIOLIMS TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBwWia) dBOMOUUU. [Ipunyun  cmeHvl  QYHKYULL.
HeobGpaTumocTs 3BosoLuH. AfnantuBHas paauanus. HepaBHOMEpHOCTb TEMIIOB 3BOIIOLMH.

JleMoOHCTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanieBckuii, @. Mroiep, J. ['ekkensb.

Tabmuiel U cxeMbl: «DWIOTCeHETUISCKUI Pl JIOMIAN», «APXEONTEPUKC, «3BEPO3yObIe
auepsl», «Cterouedans», «Punnodure», «CeMeHHble MAanoOpOTHUKNY, «buoreorpapuueckue
30HBI 3emun», «Jlpelid koHTHHEHTOBY», «Penmukrh», «HawanmpHble CcTaguu 3MOPHOHATBHOTO
pa3sBUTHsA  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTMYHBIE  OpraHbl»,
«PynumeHTB», «ATaBH3MBI», «XpOMOCOMHBIE HAOOpHI YEIIOBEKAa W IIMMITaH3e», «[ JIaBHBIE
HaIpaBJICHUs 3BOTIOLUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIFOLIUN.

O6opynoBaHue: KOJJICKIMH, TepOapuu, MYISDKH HMCKOMAeMbBIX OCTAaTKOB OpPTraHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIMU
HACEKOMBbIX.

Tema 4. IIpoucxoxaeHue U pa3BUTHE KU3HU Ha 3eMiie

Hayunble rumoTte3bl NpOMCXOXKAEHUS JKU3HU Ha 3emie. AOHMOreHe3 U IaHCIEepMHS.
JloHay4Hble NpEeACTaBICHUS O 3apOKJICHUM JKU3HU (KpeauuoHu3M). ['Mmoresa MOCTOSHHOTO
camo3apo>KJIeHUs KU3HU U e€ ornpoBep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. [actepa.
[TponcxosxaeHue >Ku3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE ATanbl HeoOpraHuueckoi »Bosonuu. [InanerapHas (reojsorudyeckas) 3BOJIOLHUS.
XuMHUecKasi 3BOJIONMS. AOHOreHHBIH CHUHTE3 OPraHMYECKHX BEIIECTB U3 HEOPTaHWYECKHX.
Oneir C. Mumnepa u I'. FOpu. OOpazoBanue mnoiaumepoB u3 MoHoMmepoB. KoarepsaTHast
runote3a A. M. Onapuna, rumore3a mnepBuuHoro OynboHa J[k. XomnaelHa, reHeTnueckas
runoteza I'. Ménnepa. PubGosumbr (T. Yex) um rumoreza «vupa PHK» V. T'unbGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE NTPOTOKIIETKH.

Uctopuss 3emnu u wmeroabl €€ wu3yueHus. Vckomaemble OpraHMYECKHE OCTaTKU.
['eoxpononorust u e€ Meroasl. OTHOcUTEnbHass M aOCOJIOTHAs  I€OXPOHOJOTHA.
['eoxpoHoOrMUecKast mKasa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

HauvanpHele aTanbl opraHnyeckoi sBonmonuu. [losiBieHne M 3BONIONUSA NEPBBIX KIETOK.
Opomronuss Merabonu3zMa. Bo3HukHOBeHHEe MepBbIX sKocucTeM. CoBpeMEHHbIE MUKpPOOHBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emse cooduiectB. CtpomaronuTsl. [IpokapuoTel u
9YKapUOTHI.

[TpoucxoxaeHue SykapuoT (CUMOHMOTreHe3). DBOIIOIMOHHOE MPOUCXOKICHHE BHPYCOB.
[IpoucxoxaeHne MHOTOKJIETOUYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHoBHBIE 3Tambl ABOJIOLMU BbICIIUX pacTeHui. OCHOBHBIE apoMop(o3bl PacTEHUU.
Boeixon pactenmii Ha cymy. IlosBieHMe CHOpPOBBIX pacTeHMH M 3aBOEBAHME HMHU CYIIH.
Cemennble pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHHIA.

OcCHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. IlepBbie X0opaoBbIE
*KHUBOTHBIC. JKHU3Hb B BoJie. DBOJIOIMS MO3BOHOUHBIX. [Iporcxoxnaenune ampuOmii U penTHInil.



[TpoucxoxaeHne MieKomUTAIMUX U OTUI. [lpuHiun ximrodeBoro apomopdosa. OcBoeHHe
0eCr03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xxu3nu Ha 3emiie Mo 3paM U Mepuoaam: apxeu, mpoTepo30i, Maaeo30il, ME3030H,
KaiiHOo30#. OOmias xapakTepucTHKa KJIMMara M Treojiorhyeckux mponeccoB. [losBneHue u
paciBeT XapaKTEPHBIX OPraHU3MOB. YTJIEOOpa3OBaHME: €0 YCJIOBHS W BIUSHUE HA Ta30BBIN
cocTaB aTMOC(ephl.

MaccoBbie BBIMHpPAHUSI — SKOJOTUYECKHE KPU3UCHI mpouuioro. IIpuunHbl U ciaeacTBus
MaccoBbIX BbIMHUpaHHUil. COBpeMEHHBIH SKOJOTHUECKUN KpU3HC, ero ocodeHHocTu. IIpobmema
coxpaHeHHs OMopa3Hoo0pas3us Ha 3emiie.

CoBpemeHHas cuctemMa opraHudeckoro mupa. [IpuHIUMNBI KjIaccu@UKaud OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIBI OPTaHU3MOB.

JdemMoHcTpauMu

[Moptpersr: @. Pean, JI. Cnannanuanu, JI. Ilactep, . . Meunukos, A. . Onapun, J[x.
Xonpgewn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmuner u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3ydeHUIo
caMo3apoxJieHus ku3Hm», «Cxema ombita C. Mumepa, I'. FOpu», «3Ttanbl HeopraHnyeckou
sBONIOIMNY, «['eoxpoHOoNornueckas mkanay, «HauanpHble 3Tanbl OPraHUYECKOW SBOJIIOLIHH,
«Cxema o0Opa3zoBaHusi JyKapuoT MyTéM cumOuoreHesza», «Cucrema >KMBOW MPHUPOIBDY,
«Ctpoenue Bupyca», «Apomopho3sl pacTeHuil», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOUHbIE BOJOpociHny, «Mxu», «llanoporHuku», «l onoceMeHHbIE
pacrenus», «Opranbl IIBETKOBBIX pacTeHui», «CxemMa pa3BUTHUA KUBOTHOTO MHpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocteitmue», «Kumeuynomnonoctueie», «llnockue uepBu»,
«YneHuCcTOHOTHE, «PBIOBIY, «3eMHOBOJIHEICY, «IIpecmbikarommuecs», «lITunpm,
«Munekonutatroue», «Pa3Butue KM3HM B apxeWckoll spey», «Pa3BuTHe KHU3HU B
MPOTEPO30MCKOM 3pe», «Pa3BUTHE KWU3HM B TNAJICO30MCKOM 3pey», «Pa3BuUTHE KU3HU B
ME€3030MCKON 3pe», «Pa3BuTue KU3HM B KailHO30iickoM 3pe», «CoBpeMeHHas cucrtema
OpPTraHUYECKOTO MUPAY.

O6opynoBanue: repOapud pacTeHUN Pa3IUYHBIX OTAETOB, KOJUICKIIMA HACEKOMBIX,
BIIQXKHBIE TIpenaparsl >KMBOTHBIX, PAKOBHHBI MOJITIOCKOB, KOJIJIEKIIMM HWIJIOKOXKUX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, 4yuyeja NTUI U 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOITa€MBbIX, MYJISIKH OPTaHUYECKHUX OCTATKOB OPTaHU3MOB.

Bupryaabnasa snadoparopHasi padora «MopgenupoBanue omnbiToB Musuepa—tOpu no
M3Y4YEHUI0 a0MOTEHHOTO CUHTE3a OPTaHUYECKUX COSTMHEHUN B IEPBUYHOM aTMochepe».

Jladboparopnasi pabGora «/3ydyeHre M OINUCAHHWE HCKOMAEMBIX OCTATKOB JIPEBHUX
OpPTaHU3MOBY.

IIpakTnueckass padora «/3yueHue o0COOEHHOCTEH CTPOEHUS PACTEHUH Ppa3HBIX
OTJIEJIOBY.

IIpakTuyeckas padora «/3yueHue 0cCOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paens! u 3anaun anTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBIIEHHE TPENICTABICHUNH O TPOUCXOXKJIECHUU YeJoBeKa. Pelurno3Hbie BO33pEeHUSI.
CoBpeMeHHbIE HAYYHbIE TEOPUH.

CxonacTBO denmoBeka ¢ KMBOTHBIMH. (CHcTeMaThyeckoe TIOJIOKEHHE  YeJIOBeKa.
CBuzeTenbcTBa CXOJACTBA 4YENOBEKA C JKMBOTHBIMH: CpPaBHHUTEIHHO-MOp(]oIorHuecKue,
IMOpHOTOTHYECKHE, (U3HOIOTO-OMOXUMUYECKHE, ToBeAeHUeckre. OTIuYus dYeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymme  cunbl  (pakTophl)  AHTPOMOTreHe3a:  OWOJIIOTUYECKHE,  COIHANIbHEIE.
CooTHoItIeHre OMOJIOTHYECKUX B COITMATBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcHoBHBIE CTaJUU aHTpoIoreHe3a. PanHue yenoBekooOpa3Hbie 00e3bsHbI (IPOKOHCYIIBI)
Y paHHUE TIOHTUJIBI — OOIIKE TPEIKN YeIIOBEKOOOPa3HbIX 00€3bsH U JIIOJCH. ABCTPATIOIUTEKH —



JBYHOTHE INpeaKH JiroAcu. UenoBek ymensld, NEepBble U3TOTOBJICHUs Opyauil Tpyaa. YUenosek
MPSIMOXOJISAIITMN M TIEPBBIA BBIXOJ JIoAeH 3a mpenensl Adpuku. UenoBek reiaenbOeprckuii —
00Nl MpeoK HeaHIEPTAIbCKOr0 YEIOBEKa U YEJIOBEKa pa3yMHOr0. YenoBek HeaHepTaibCKUi
KaK BHJ JIOJCH XOJOIHOrO KIMMara. YesloBeKk pa3yMHBI COBPEMEHHOIO THIIA, IEHUCOBCKUUI
4eJIOBEK, OCBOCHHE KOHTUHEHTOB 3a npenenaMu Adpuku. [laneorenernka u najieoreHOMUKa.

OBOJIIOLIMS COBPEMEHHOIO 4YesoBeKa. EcTecTBeHHBIH OTOOp B MOMYJALUAX YEJIOBEKa.
MyTanoHHbIi npouecc U noauMopdusm. TlonyasroHHbIe BOIHBI, Apeiid) reHOB, MUTPALUs U
«3( ekt ocHOBaTENS» B MOMYISILIUAX COBPEMEHHOI'O YeI0BEKa.

UYenoseueckue pacol. [lonstue o pace. bonbiume packl: eBpomneouaHas (eBpasuiickas),
aBCTpPaAJIO-HErpoUIHas (IKBATOpUAJIbHAS), MOHIOJIOUHAs (a3MaTCKO-aMepUKaHCKast). Bpems u
IIyTM pPAacCEeJICHWs 4YelOBeKa II0 IulaHere. EnumHCTBO 4yenmoBedeckux pac. Hayunas
HECOCTOATENILHOCTh  pacu3Ma. [IpHcrocoOJeHHOCTh  4YelnoBeKa K  Pa3sHbIM  YCIOBHSIM
OKpyKaromien cpensl. Biausuue reorpaduyeckoit cpeasl u nperia reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTIOBEKa.

MexXIUCUUIIMHAPHBIE METOAbl B (U3HUECKON (OMOJOTHYECKOW) aHTPOIIOIOTHH.
OBOJIOUMOHHAA ~ AHTPOIOJIOTMST M TMAJCOAHTPOIIOJIOTHMS.  YEJIOBEYECKUX  IOIMYJIALHUM.

buocouunanbHbie M CCIIEIOBAHMUSI IIPUPOABI 4eJI0BEKA. HccnenoBanue
KO3BOJIFOIIMUOMOIOIMYECKOTO M COLIMATIBHOIO B UEJIOBEKE.
JleMoOHCTpaL U

[Toptpetsr: Y. HapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer w  cxembl: «MeTOObl  aHTPOMOJIOTUMY», «[ OJIOBHOW MO3r  YEJIOBEKay,
«UYenoBexkooOpa3Hbie 00€3bsHBDY, «CKeNeT 4elloBeKa U CKeNeT IIUMIlaH3e», «PyauMeHThl u
aTaBU3MBbI», «JIBWKyIIME CHJIBI aAHTPOIOreHe3a», «IJBOJIOIMOHHOE JIPEBO YEJIOBEKAY,
«ABcTpasionutek», «HenoBek ymenblii», «HenoBek npaMoxoaauuiny, «JleHUCOBCKUM 4eI0BEK»
«Heanpaepransup», «KpomanboHIB, «lIpenku uenoBeka», «ITambl HBOJIOIUU YEIIOBEKa»,
«Pacsp1 uenoBeka».

OO6opynoBaHue: MYJISDKH OKaMEHEJIOCTEH, MPEeMETOB MaTePUATbHON KYJIbTYPhI MPEIKOB
yenoBeka, penpoaykuuu (dotorpadun) KapTUH C MHQOJOTHYECKUMH U OuOIecKUMU
CIOJK€TaMHM MPOUCXOKICHUS YelloBeKa, (hoTorpadunr HAXOAOK MCKOMAEMBIX OCTAaTKOB YeJIOBEKa,
CKeJIET YeJIOBEeKa, MOJIETb Yepera YeJOBeKa M Yepera MIMMIIaH3€, MOJEIb KUCTH YelIOBEeKa U
KHCTH IIMMITaH3€, MOJIETT TOpCa MPEIKOB YeTIOBEKa.

JlabopaTopnasi pabora «/3ydueHue ocoOeHHOCTEH CTpPOEHHUs CKeJeTa ueloBeKa,
CBSI3aHHBIX C MPSMOXO0KIEHUEM).

IIpakTuyeckas padora «/3yueHue 3K0NOrHYeCKUX aJanTalHi 4eJI0BEKay.

Tema 6. DJkojorusi — Hayka O B3aMMOOTHOLIEHUSIX OPraHu3dMoOB H
HA0PraHM3MEHHBIX CHCTEM € OKPY:KalolIeH cpeaou

3apokaeHue W pas3BuTHE 3Kojoruu B Tpyaax A. I'ymOonbara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaum skonoruu. CBsi3b
HKOJIOTHH C APYTUMH HayKaMH.

Metonasl skonoruu. [ToneBbie HaOmOAEHNA. DKCIEPUMEHTHI B IKOJIOTUU: MPHUPOJIHBIE U
nabopaTopHbeie. MoaenupoBaHue B 3KOJIOTHH. MOHUTOPUHT OKPYXKAIOIIEH CPEJIbl: JIOKAIbHBIMH,
PETHOHANBHBIN U TI100aIbHBIH.

3HavYeHHE SKOJOTMYECKUX 3HAHHWH MJIs YelIOBeKa. DKOJOTHYECKOE MHPOBO33PEHHUE KakK
OCHOBa CBs3€H deloBeuecTBa € MNpupoaod. POpMHUpPOBAHHUE SKOJOTUYECKOW KYIbTYpbl M
HKOJIOTUYECKON TPaMOTHOCTH HACEJICHHSI.

JleMoHCTpanun

[Toptpetsr: A. I'ymbonsar, K. ®@. Pynse, H. A. Ceepiios, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmumpl u cxembl: «Pa3zmensl skogorumn», «MeTonbl sKoaorun», «CxeMa MOHHTOpPUHTA
OKPY’KaIOIIEeH Cpeabl».

Jladoparopnasi padora «/3yueHrne METOZ0B SKOJIOTHYECKUX HUCCICTOBAHUNY.



Tema 7. OpranusmMsl U cpeaa 0OMTAHUA

Oxosiorudeckue  (GakToppl W 3aKOHOMEpHOCTHM wux jeictBus. Kiraccudukamms
IKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHe, OWoTHYecKHe, aHTpomnoreHneie.  OOmue
3aKOHOMEPHOCTH JACHCTBUs dKoJorndeckux daktopos. [IpaBmno muaumyma (K. Ilnpenrens, 1O.
JInbux). TonepaHTHOCTh. DBPUOUOHTHBIC U CTEHOOMOHTHBIC OPTaHU3MEI.

Aobuotndeckue (akTopbl. CBET Kak 3KoJOrHUeckuil dakrop. [eficTBUe pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpraHU3Mbl. DKOJOTMYECKHE TIPYIIbl PACTEHUM M JKUBOTHBIX I10
OTHOLICHUIO K cBeTy. CUrHanpHas posib cBera. doToneprnoausm.

Temmeparypa Kak 3konoruyeckuii gaxrtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToikunoTepMHbBIE U TOMOHOTEPMHBIE OPIaHU3Mbl. IBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonormueckuii ¢akrop. IlpucnocoOnenuss pacteHH K MOIAECPKAHUIO
BojHOro Oananca. Knaccudukauus pacteHuii mo oTHOUIeHHIO K Boje. Ilpucnocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOuTaHMsI OpPraHM3MOB: BOJIHAS, HA3€MHO-BO3IYIIHAs, I[OYBEHHAs, TTyOWHHAas
NOJNOYBCHHAsI, BHYTPHOpraHU3MeHHas. DU3MKO-XMMHUYECKHE OCOOCHHOCTH cpel OOuTaHus
opranu3moB. [IpucnocobaeHunss OpraHu3MoB K KU3HU B Pa3HBIX cpeaax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbl. CyTOYHbBIE U TOJUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBH JKU3HH.

XKuznennsie Gopmbel opranu3moB. [lonsarue o xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHUi: JepeBbs, KYCTapHUKH, KYCTapHUYKHU, MHOTOJICTHHE TpPaBbl, OJHOJIETHHUE TPAaBBI.
Kuznennole (GOpPMBI KUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’dpOOMOHTHL. (OCOOCHHOCTH
CTpOEHHS U 00pa3a KU3HHU.

buotndeckne  Qaktopel. Bumbl OHOTHYECKMX  B3aUMOJCHCTBUH:  KOHKYPCHIIUS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyalin3M, KOMMEHCAIU3M
(kBapTUpaHTCTBO, HaxJieOHMYecTBO). Herpoduueckue  B3auMonelcTBUS  (TONHMYECKUE,
dopuyeckue, dadbpuyeckue). 3HadeHHE OMOTHYECKHX B3aWMOJACUCTBUN ISl CYIECTBOBAHHS
OpraHu3MoB B cpesie oouTanus. [[puHIUI KOHKYPEHTHOTO UCKIIIOUEHUS.

JdeMoHcTpannn

Tabmuipl 1 cxembl: «IKoJorudeckue (HakTopbl», «CBETOBOM CIEKTP)», «IKOJIOTHUECCKUE
IPYIIBI )KUBOTHBIX IO OTHOLLIEHUIO K CBETY», « T €MIOKPOBHBIE JKUBOTHBIE», «XOJIOAHOKPOBHBIE
KUBOTHBIE», «DU3NOJIOTUYECKUE aJanTallK >KUBOTHBIX», «Cpeabsl OOMTaHMSI OpPraHU3MOBY,
«buonoruyeckue putMel», «KusHeHHble GOpMBI pacTeHuit», « Ku3HeHHbIe POPMBI JKUBOTHBIXY,
«JKocucTeMa HUIMPOKOIMCTBEHHOTO Jieca», «IKOocHcTeMa XBOMHOro jecay, «llenmu nutanusy,
«XumnnyectBo», «Ilapazutuzm», «KonkypeHuus», «Cumonosy, «KommeHncaauzmy».

OOGopynoBanue: repbapuu pacTEeHHH U >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIUSHUIO
pasIMYHBIX  SKOJIOTMYECKUX  (aKTOpPOB, TIepOapuM  CBETONIOOMBBIX, TEHETOOMBBIX U
TEHEBBIHOCIIMBBIX PAaCTEHUI, CBETONIOOMBBIC, TEHENIOOUBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacTteHus, repOapu M KOJUIEKLIMU TEIJIOMIOOMBBIX, 3MMOCTOMKHMX, MOPO30YCTOHYMBBIX
pacTeHMii, 4Yydena MNTHULl M 3Bepel, repOapuu pacTeHHH, OTHOCSIIMUXCS K TUrpopuTam,
kcepouram, me3oduTaM, KOMHATHBIE PACTEHHS MaHHBIX TPYII, KOJUICKIIMH >KMBOTHBIX,
oOMTaIONMX B pa3HbIX cpefax, repOapuy M KOJUIEKIIMM PACTEHUH U KMBOTHBIX, 00JaJarOIINX
YepTaMud TMPUCIOCOONIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, TepOapuu u
KOJUIEKIIMM PACTEHUM W JKUBOTHBIX Pa3JIMUYHBIX >KU3HEHHBIX (OPM, KOJUIEKIMH >KMBOTHBIX,
YYaCTBYIOUIMX B Pa3IUYHBIX OMOTHYECKUX B3aMMOIECHCTBHIX.

Jlaboparopnasi padora «BrisBieHHE MPUCTIOCOOICHNN OPTaHU3MOB K BIUSTHUIO CBETaY.

JlaGopaTtopnas pabora «BbisiBIeHME NPUCIIOCOOJICHUNH OPraHU3MOB K BIMSHUIO
TEMIEPATYPbI».

JlaGopaTtopHas paGora «AHaToMHuYeCKHE OCOOEHHOCTH PACTeHHMH U3 pa3HbBIX MeECT
oOUTaHUY.

Tema 8. Jko/10rus1 BUAOB ¥ NOMYJIALMI



DKONOTUYECKUE XapaKTePUCTUKH Momyisinun. [lomynsius kak OHoNornueckas CHcTeMa.
Pons HeomgHOpomHOCTH cpeapl, puznueckux OaphrepoB W OCOOCHHOCTEH OWOJIOTHH BHJIOB B
(GhOopMUPOBAHUU TTPOCTPAHCTBEHHOM CTPYKTYPHI OMyJsiiuii. OCHOBHBIC TTOKA3aTEH MTOMYJISIIH:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHAas U TOJOBas CTPYKTYpPa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAIIUS.

Dkojoruyeckas CTpykTypa nomynsuud. OneHKa YHCIEHHOCTH mnomyisinuu. [[uHamuka
MOMYJISIUUU U €€ peryisiuua. buoTHuecKkuil MoTeHIran nomnyisiuui. MoaenmpoBaHue JUHAMUKH
nomynsiuuu. KpuBble pocTa 4ucCIeHHOCTH momynsiuuu. KpuBble BbDKMBaHMs. Perymsius
YUCICHHOCTA TOMYISALIUNA: POJh (PAKTOPOB, 3aBUCSIIUX M HE 3aBUCANIMX OT IUIOTHOCTH.
Dkonoruyeckue crpareruu BuaoB (r- u K-crparerun).

[Tonstue 00 »sKoMOrMUecKo Huime Buaa. Mecroobutanue. MHOroMmepHas MO
skosornueckor Humm/x.M. Xarunncona. Pazmepsl skonornyeckoi Humu. [loreHunansHas u
peann30BaHHAas HUILIU.

Bun xak cucrema momynsuuid. Apeansl BUAOB. Buabl M uX KU3HEHHBIE CTpPATETHU.
DKOJIOTHYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU T[OBEJIECHUS M MUrpalMil >KUBOTHBIX. buojnornueckue HWHBa3UU
Yy>KEPOJHBIX BUIOB.

JdeMoHcTpannn

IToptper: Ix. WM. XaTunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKUE XapaKTePUCTUKU MOonysuny, «lIpoctpancTBennas
CTpPYKTypa mnonyisuun», «Bo3pacTHble mnupamMuabl nonyiasiun», «CKOpOCTh 3aceieHus
MOBEPXHOCTU 3€MJIM Pa3Iu4yHbIMH OpraHuzMamu», «Monens skonornuyeckord Humu Jx. W.
XaT4MHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKINN )KUBOTHBIX.

Jladoparopnas padora «IIpucnocoOieHust CeMsH paCTEHUN K PACCETICHUIOY.

TeMa 9. DK0JI0THA CO00IIECTB. JKOJOTHYECKHE CHCTEMBI.

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

OxocuctemMa Kak OTKpbiTas cucrema (A. JIk. Tencnum). DyHKIHOHAIbHBIE OJIOKH
OpPraHU3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckre ypOBHH.
Tpoduyeckue nenu u ceru. Abuornyeckue O610ku 3kocucTeM. [1ouBBI U WIIBI B dKOCHUCTEMAX.
KpyroBoport BeliecTB v MOTOK SJHEPTUU B IKOCUCTEME.

OcCHOBHBIE TTOKa3aTEJIN YKOCUCTEMBI. buomacca u mpoayKIus. DKOJIOTHIECKUE TUPAMUIBI
qricen, OMoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @uykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBHUHbIE U BTOPUYHBIE CYKIIECCUM M HX
NPUYMHBL. AHTpONOreHHbIE BO3JCHCTBUS Ha cykieccud. KiumakcHoe cooOuiecTso.
buopasHoobpasue u moaHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[TpuponHble SKOCUCTEMBI. JKocucmemsbl 03€p U peK. DKOCUCIeMbl MOopel U OKeaHO8.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOTIOTEHHBIE  IKOCUCTEMBI. ATrpodkocucTema. ArporeHo3. Paznuums  wmexmy
AHTPOIIOTE€HHBIMH U MIPUPOIHBIMU YKOCUCTEMAMHU.

Ypboskocuctembl. OcCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u ¢ayHa.
CunaHTponM3anus ToOpoJCcKoi (ayHbl. buomornueckoe ©  XO3SHUCTBEHHOE 3HAUCHUE
arpo3KoCUCTEM U YpOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCWUCTBHUI  OpraHU3MOB B
sKkocucTteMax. Ponb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kurouesvix 6udos) 6
@yHkyuonuposanuu  sxocucmem. llepeHOC HHEPrUM U  BEHIECTB MEXAY CMEXKHBIMU
AOKOCHUCTEMAaMH. Y CTOMYMBOCTh OPraHU3MOB, TMOMYJSIUA W DKOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX M AHTPONOTE€HHBIX BO3JACHCTBUI.



Mexanusmbl  8030elicmeus  3aepA3HEHUll  PA3HbIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYJAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO8bl IKOIOSULECKO20
HOPMUPOBAHUS AHMPONOSEHHO20 6030eucmeusi. MeTo0I0rus MOHUTOPUHIA €CTECTBEHHBIX U
AHTPONOTEHHBIX 3KOCUCTEM.

JleMoOHCTpaLuu

[Toptpert: A. Ix. Tencnu.

Tabmuupl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA HMIMPOKOIUCTBEHHOTO JIecay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHAIbHBIE TPYMNIbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 9KocucreMe», «llenmn mwmraHus (macTOMINHAA, JIETPUTHAS)Y,
«OKoyornyecKas mupaMua yucen», « IKoJoruueckasi nupammuaa 6uoMacchl», « IKOJIOrHIecKast
nupampaa sHeprum», «OO0pazoBanue Oonota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca mociie moxapa», «IKocucTema 03epa», «ArporeHos», «KpyroBopoT BemIecTB U IOTOK
SHEPTuu B arporenose», «I[Ipumepsr ypOoskocucTem».

O6opynoBanue: repOapuu pacTeHUM, KOJUICKIMM HACEKOMBIX, uyuesia NTUI[ U 3BEpew,
repOapuu KyJIbTYPHBIX U AUKOPACTYLINX PACTCHUN, aKBApUyM KaK MOJIEJIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo03KOCUCTEMBD.

Jladoparopnasi pa6ora «/3yueHue pasHOOOpa3us MEJIKUX TOUYBEHHBIX YICHHUCTOHOTHX B
pa3HBIX IKOCHCTEMAX).

IKCKypeusi «DKCKypCHsl B THIIMYHBIN OMOTeoreHo3 (B AyOpaBy, Oepes3HsK, €IbHHK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JyT, 03ep0, O0I0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha M0JIE WM B TEIUIMYHOE XO3SIICTBO)».

Tema 10. buocdepa — riodanbHas IKocHUCTEMA

buocdepa — obmemnanerapHas 000jg0Yka 3eMJIH, T/Ie CYIIECTBYET WM CYIIECTBOBaJa
*Ku3Hb. PazButue npencrasienuii o buocdepe B Tpynax 3. 3rocca. Yuenue B. 1. Bepuaackoro o
o6uocdepe. O6mactu 6mocheps! u e€ cocras. JKuBoe BeniecTBo Onochepsl u ero GyHKINH.

3aKOHOMEPHOCTH cyiecTBoBaHUs 6uocheprl. Ocobennoctu 6uochepsl Kak raodanbHON
skocucTeMbl. JluHammdeckoe paBHOBecue B Omocdepe. KpyroBopoTel BemectB
OHoreoXMMHYECKHe HUKIBI (yriiepoa, a3ora). PutmMuuHocTs siBneHuii B uocdepe.

3oHanbHOCTh OuOCchepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYILIU: TYyH/Ipa, XBOIHbBIE
Jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE JIECA, CTENH, CaBaHHbI, IIyCTBIHYU, TPOIIUYECKHUE JIECA,
BBICOKOTOphsi. Knmumar, pacTuTeNnbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CrpykTypa M (YHKLIHS JKUBBIX CHCTEM, OLEHKa HMX PECypCHOro IOTEHLHala |
O6rochepHbIX QYHKITHH.

JleMoHCTpanun

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

Tabmuuel u cxemsl: «I'eocdepsl 3emnu», «Kpyrosopot azora B npupoze», «Kpyrosopor
yriaepojaa B npupoae», «Kpyrosopot kucinopona B npupose», «KpyroBopot Bojibl B IpUPOE»,
«OcHoBHble OMOMBI cymny», «Knumarnueckue mnosca 3emnm», «Tynapay», «Taiiray,
«Cwmemanubiii  nec», «lllupokonucTBenusiii nec», «Crenby», «CaBaHHa», «llycThiHmY,
«Tponmyeckuii mecy.

OGopynoBanue: repOapuu pacCTeHU pa3HbIX OMOMOB, KOJUICKITUU YKUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawIIas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYHHBL Bo3jaeiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3AyIIHOM cpenpl. OxpaHa Bo3Ayxa. 3arps3sHeHHE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymienne noussl. OXpaHa NOYBEHHBIX PECYPCOB. MI3MeHeHHe Kinmara.

AHTpOIIOTEHHOE  BO3ICHCTBME Ha pPACTUTENBbHBIA M JKMBOTHBIM wmup. OxpaHa
pPacTUTEIBHOTO U )KMUBOTHOTO MHpa. OCHOBHBIE MPUHIIMIIBI OXPaHbl MPUPoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupojansie Tepputopun (OOIIT). Borannyeckue cajasl U 300JI0THYECKHE
MapKH.

OcHOBHBIE IPUHIIMIIBI YCTOMYNBOIO Pa3BUTHUS YEJIOBEUYECTBA U NMPHUPOAbI. ParroHanbHOE
PUPOIONOIL30BAaHUE M COXpaHEHHe OHOJoru4eckoro paszHooOpazus 3emnu. OOmue



3aKOHOMEPHOCTH TJIO0ATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpH3Hca
U €r0 BEpOSITHbIE OCIEACTBHS.

Pa3BuTHE METOMOB MOHHMTOPHHTA pPAa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemmuvie uccredosanusi nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonozuyeckoe pasnoobpasue u douopecypcvl. Hayuonanvhvie ungopmayuontuie
cucmemvl, obecneuugarouue O00CMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OCHOBbL IKOpeadbUIUMayuy IKoCUcmem u cnoco6o6 6opbobl ¢ GUONOBPEIHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHbIX IKOCUCTHEM.

JleMoOHCTpan U

Tabmuupl u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre ruapocheps,
«3arpsisHeHne  1ouBbl», «llapHukoBbIA 3 dexT», «Ocobo oxpaHseMble MPUPOTHBIC
TeppuTopun», «Mojaenu yrnpasisieMoro Mupay.

Oo6opynoBanue: Gportorpaduu oXpaHseMbIX paCTCHHI U )KUBOTHBIX KpacHoii kauru Poccuiickoit
®enepanun, KpacHol KHUTH pervoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'U HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OOYYarOIIUMUCS
IpOrpaMM CpeaHero o01iero o0pa3oBaHus: JIHYHOCTHBIE, METAIPEAMETHBIE U IIPEIMETHBIE.

B cTpyKType NTUYHOCTHBIX pe3yabTaTOB OCBOEHUS MPOrPAMMBI 110 OMOJOTHU BBIIACICHBI
CIIEAYIOLIME  COCTAaBJIAIOLIME: OCO3HAHHE OOy4YaroOIIMMUCS  POCCUHCKOM  IpakJaHCKOH
UJEHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIPEIEIICHHUIO,
Hanuyue momueayuu K OOy4deHUIO OHWOJIOTHM, yelnenanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYUYAIOIIUXCSl PYKOBOJCTBOBAThCS B
CBOEM  JEATENBHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yYCTAaHOBKAaMHU, IPUCYLIUMH  CHUCTEME
Ouosnornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUS ~ DKOJOTMUYECKOW  KYIbTYpHI,
cnocobHoCcmu cmagums UEIN U CTPOUTH JKU3HEHHBIE I1JIaHBI.

JIMuHOCTHBIE PE3YJIbTAaThl OCBOCHMSI MPOrPaMMbl 110 OMOJIOTUM JIOCTUTAIOTCS B €AMHCTBE
y4eOHOIl W BOCHUTATENbHOM JESITEIbHOCTH B COOTBETCTBUU C TPAJULMOHHBIMH POCCHHCKMMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMHU U 1yXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHATHIMHU B
oOmiecTBe NMpaBWIaMd M HOPMaMU HOBEJEHHMS U CHOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMS,
CaMOBOCIIUTaHUS U CaMOPA3BUTHSI, PAa3BUTHsI BHYTPEHHEW MO3MLIMU JIMYHOCTH, aTPUOTU3MA U
YBa)XXCHHsI K 3aKOHY M IIPaBOIIOPSIKY, YEJIOBEKY TPyJda U CTApIIEMY IOKOJEHHUIO, B3aUMHOIO
YBa)XEHUsI, OEpEeKHOr0  OTHOIIEHUS K  KYyJAbTYpHOMY  HACJIE€OUI0 U  TpajuLMsIM
MHOTOHAallMOHAJIBHOTO Haponaa Poccuiickoit @enepanuu, IPpUPOAE U OKPYKAIOIIEH Cpele.

JIMYHOCTHBIE PE3yAbTAThl OCBOSHHS YU4€OHOTO mpenMeTa «bronorusy» MOMmKHBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTH OOY4YarOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTpEHHEH
NO3UIMEN JMYHOCTH, CHUCTEMOM ILIEHHOCTHBIX OpHMEHTAlui, IO3UTUBHBIX BHYTPEHHUX
yOeXJIeHUIM, COOTBETCTBYIOIMX TPATULMOHHBIM ILIEHHOCTSAM POCCHHCKOTO  OOIIEecCTBa,
paciIvpeHue >KU3HEHHOI'O OIbITa M ONbITa AESITENbHOCTH B IPOLIECCE PEATM3allid OCHOBHBIX
HaIpPaBJICHU!N BOCIIUTATEIBHOM EATEIbHOCTH, B TOM YHCIIE B YACTH:

1)rpas;aaHckoro BOCIMTAHUS:

c(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM MO3MLMK  OOydaromerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUHCKOI0 OOLIECTBa;

OCO3HAaHHME CBOUX KOHCTUTYIMOHHBIX IpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIOPSAJIKA;

TOTOBHOCTbh K COBMECTHOH TBOPYECKOH JNEATEIBHOCTH MPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U IT03HABATENIbHBIX 3a/1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNATh COOCTBEHHYIO IIO3MLHMIO IO OTHOUIEHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YUUTBIBaTh B  CBOUX JEHCTBUSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
B3aMMOJEHCTBUS JIIOJEH ¢ pa3HBIMU yOEXKIEHUSMHU, KYJbTYPHBIMU EHHOCTSMU U COLUAIBHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINIOJHEHHUS Y4eOHBIX,
MIO3HABATEJIBHBIX M HCCIENOBATEIbCKUX 3aJa4, YBAKUTEIBHOI'O OTHOIIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHUYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOM NEATENBHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUMCKOI IpaX/1aHCKOW WIACHTUYHOCTH, MATPUOTU3MA, YBAXKEHUS K
CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH Iepel PonmHON, ropaocTty 3a CBOM Kpail, CBOXO
Ponuny, cBOH A3bIK U KYJIBTYPY, IPOLIIIOE M HACTOSAIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;



[IEHHOCTHOE OTHOIICHHE K TPUPOJHOMY HACIEAHI0 W TaMATHUKAM TMPUPOIBI,
nocTkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CHOCOOHOCTh OIICHMBATh BKJIAJ, POCCHMCKHX YYEHBIX B CTAHOBJICHHWE W Pa3BUTHE
OHMOJI0TUH, TOHUMAaHK 3HaYeHUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTH K CIIY)KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIECHHOCTEN POCCUICKOr0 HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJICHHUS;

CIIOCOOHOCTH OIICHWBATh CUTYAIUI0 M MPHUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOIICHHE K CBOMUM pOIMTENSM, CO3/JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TPHHSTHS IIEHHOCTEH CEMEWHOU KM3HU B COOTBETCTBHH C TPAAHUIIMSIMH HApOJIOB
Poccumn;

4) 3cTeTHYECKOr0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs ICTETUKY ObITAa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACUCTBUS KUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHUE IPOSBIIATH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTanus, GOpPMHPOBAHHMS  KYJLTYPbI  310pPOBbS W
IMOLMOHAIBLHOTO 0JIArONoJIy4usi:

MOHUMaHWE W pealin3aius 310pOBOro U 0e30MacHOro oopasza KU3HU (310pOBOE MUTAHUE,
coOI0ZIcHHe TUTUEHUYECKUX IMPaBWJI U HOPM, COAlaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXA,
perymsipHass (QuU3HYECKas AaKTUBHOCTB), OEpPEeKHOTO, OTBETCTBEHHOTO H KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DPU3MUECKOMY U MICUXHUECKOMY 3/I0POBBIO;

NOHMMaHWE IICHHOCTH TIPaBWJI WHAWBUIAYAIBHOTO W KOJUIGKTUBHOTO 0O€3011acHOTO
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHWE TIOCIEACTBUA M HENPHUATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HApKOTHUKOB, KYPEHHUS);

6) Tpy10BOr0 BOCIIMTAHUS:

TOTOBHOCTB K TPY/Y, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPYA0T00ueE;

TOTOBHOCTH K aKTHBHOU JCSITEILHOCTH TEXHOJIOTHUECKON M COITMAIBHON HAMPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
NeSITeTbHOCTD;

UHTEpeC K pa3nuyHbiM cepam mpodeccrnoHalbHON AesITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOOP OyayIieit mpodeccun u peaaTu30BbIBaTh COOCTBEHHBIE JKMU3HEHHBIE TJIAHbI;

TOTOBHOCTb U CIIOCOOHOCTH K OOpa30BaHHMIO U CaMOOOpa30BAaHUIO Ha MPOTSIKEHUH Bcen
KU3HU;

7) 3K0JIOrHYeCcKOro BOCIIMTAHUS

9KOJIOTHYECKH IIesieco00pa3Hoe OTHOIICHNE K MPUPOJIe KaK UCTOYHHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYILLIECTBOBAHMS;

MOBBIIIICHUE YPOBHS SKOJOTHYECKON KYJIbTYpBI: MPHOOPETEHUE ONBITA IIAHHUPOBAHUS
MOCTYIKOB M OIEHKU WX BO3MOXKHBIX MOCIEICTBUHN ISl OKPYKAIOIIEH CpeIbl;

OCO3HAHHE TJI00ATBHOTO XapaKTepa 3KOJOTHIECKUX MPOOIeM U IyTel UX PelICHNUs;

CIIOCOOHOCTH UCMONB30BaTh MPUOOpPETaEMbIE TPU W3YYCHUHU OMOJIOTHUU 3HAHUS U YMEHUS
IpU pEIICHUH TMPOOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM IMPHPOJIONIONB30BaHIEM (COOIOIeH e
MpaBUJI TIOBEJIEHUSI B MPHUPOJE, HAMpPaBICHHBIX Ha COXPAaHEHHWE PAaBHOBECHS B JKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, Orochepsl);



AKTUBHOE HEINPUATHE NCUCTBUN, NMPUHOCAIIUX BPEH OKPYKAIOIIEH NPUPOJHOM Cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE KOJIOTMYECKHE MOCIEACTBHS MPEANPUHUMAEMbIX
JIEHCTBUM U NIPENOTBPALLATD UX;

HaJIMYUE Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, JKOJOTMYECKON KYyJBTYpBI, OIIBITa
JIEATEIIbHOCTH  JKOJOTMYECKOM  HANpPAaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
[IO3HABATEJIBHOM, KOMMYHUKATHUBHOM M COLMAJIBHOM IPAKTHUKE, IOTOBHOCTUM K YYacCTHIO B
IIPAKTHUYECKON JEATEIbHOCTH dKOJIOTMYECKOU HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3sBUTHSI HAyKl M OOLIECTBEHHOW IPAaKTUKH, OCHOBAaHHOIO Ha JUalore KyjbTyp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MIOJIUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YNTATEIILCKON KYJIBTYPBI KaK CPEICTBA B3aUMOIECHCTBUSA
MEXy JIFOJIbMU U [IO3HAHUS MUDA;

NOHUMaHWe cneuu(Uuku OMONOrMM Kak HayKH, OCO3HaHMs €€ posid B (OPMHPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LEJIOCTHOTO MPEACTABICHUS 00 OKpYKaroIeM
MHUpe KaKk O €IUHCTBE IPUPOAbI, YelOBeKa U oOOIIecTBAa, B IO3HAHUM MPUPOAHBIX
3aKOHOMEPHOCTEH U pEIICHUH TPOOIEM COXPaHEHHs MPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTHMHU JUIsl COBPEMEHHON LMBUIM3ALMU: 00eCHeueHUs
HOBOT'O YPOBHSI Pa3BUTHSl MEIULIMHBI, CO3JAHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pelaTh pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MIOMCKA IyTeH BBIXOJA U3 IN100aIbHBIX
HKOJIOTMUYECKUX NPOOJIEM U OoOecreueHus nepexoaa K yCTONYMBOMY Pa3BUTHUIO, PAllUOHATILHOMY
UCIIOJIb30BAaHUIO MPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJIyUEHUU OMOJOTMYECKHX 3HAHUW B IIEJIAX IOBBIIICHUs OOIIEH
KYJBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM 4acTH (YyHKIHOHAJIbHON
IPaMOTHOCTH 00y4Jarouuxcs, GopMupyeMoit pu U3y4eHUH ONOIIOTHH;

IIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHUS, MCIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IIOJy4aeMble 3HAHUS JUISL aHaiu3a U OOBSICHEHMS SBJICHUN
OKpPY’KAaIOIIEro MUpa M HPOMCXOJAIIMX B HEM HU3MEHEHUH, yMEHHe JelaTh OOOCHOBAaHHbIE
3aKJIIOYEHHS Ha OCHOBE HAay4dHbIX ()aKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTMYECKUE 3HaHMS JJs pelleHus
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHWE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYHIECTBIATH IPOCKTHYIO H
HCCIIEI0BATEIBCKYIO ACSITEIBHOCTh MHIMBUYaIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMpPEpPhIBHOMY 0Opa3oBaHUI0 M €aMOOOpa3OBaHHUIO, K
AKTUBHOMY TIIOJIyYE€HUIO HOBBIX 3HAaHMH 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTSMHU.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenmeTHble pe3ysibTaThl OCBOECHUs ydyeOHOro mpeamera «buonorus» BKIIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHSI OOYYAIOIIMXCS  MEKIUCUUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U cnenuduKy METOA0B MMO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIeCTBO, SHEPIHs,
SBJIEHUE, TPOLECC, CHUCTEMa, HAy4YHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIEelOBaHHe, HAONIO/EeHUe, MU3MEpEHHUE, IKCIEPUMEHT M JpYyrue);yHUBEpcallbHbIE
yueOHble JeicTBUS (MO3HaBaTeIbHbIE, KOMMYHUKATUBHbBIC, PETYISATUBHBIE), 00ECIIeUNBAIOIINE
¢dopmupoBaHre (YHKIMOHAIHLHONM T'PAMOTHOCTH M COLMAIbHON KOMIIETEHIIMU OOYy4aroIIuxcs;
CHOCOOHOCTh oOyuaromuxcst HCI0JIb30BaTh OCBOEHHbIE MEXIUCLUUIUITMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COIIMAIbHON IPAKTHKE.



B pesynprare u3ydeHus OMONOTMM Ha YpOBHE CpeAHEro oomiero oOpa3oBaHusd Yy
obOyyaromierocss OyayT copMUpOBaHBI MO3HABATEIIBHBIC YHUBEPCAJIbHBIE YUYCOHBIC JCHCTBUS,
KOMMYHHUKATHBHBIC YHUBEpCAJIbHbIC Y4E€OHBIC JEHCTBHUS, PETYIATUBHBIE YHUBEPCAIbHBIE
y4eOHbIC JICHCTBHUS, COBMECTHAS IEATEILHOCTb.

MeranpeaMeTHbIe Pe3yNIbTaThl OCBOSHUSI MPOTPaMMBI CPEIHEro 00Iero oOpa3oBaHUs
JIOJDKHBI OTPaXKaTh:

OBgilajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1)0a30Bble JJornyecKkue AecTBUSI:

CaMOCTOSITENILHO (POPMYJIMpPOBaTE M aKTyaTU3UpPOBATh MPOOJIeMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHMHM 3HAHUU MPUEMBI JIOTUYECKOTO MBINUICHHS (aHAN3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), PACKphIBaTh CMBICT OHOJOTHYECKHX
MOHSITHI (BBIIESATH HX XapaKTEPHbIC MPU3HAKH, YCTAHABIUBATE CBSI3U C IPYTUMU TIOHATUSIMU );

ONpeNeNaTh eI ACATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHH WX JIOCTHKCHUS,
COOTHOCHUTH PE3yIbTaThl ACATEILHOCTHU C IIOCTABICHHBIMU IEIISIMU;

UCIIOJIB30BaTh OWOJIOTHYECKUE TOHSITUS JJIS OOBsCHCHHS (AKTOB W SIBICHHH KHBON
TIPUPOJIBI;

CTPOHUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHUBHBIC, [EAYKTHBHBIC, 110 AHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILEHWIA B HM3y4YaeMbIX OHOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTUBOPEYHI Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3padaThIBaTh IUIAH PEHICHUS MPOOJIEMBbI ¢ YUETOM aHAIHM3a UMCIONIUXCSl MAaTePUATbHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCATEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJbTATOB IIEISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHUPOBATh W BBIIOJHITE DPAa0OTy B YCIOBUSX PEaJbHOrO, BHUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2)0a30BbIe HCCIeA0BaTEIbCKHE IeliCTBHSI:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEIOBATENECKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspenieHus mpooIieM, CITOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TOHMCKY METOJIOB
pelIeHus MPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIC BHJBI JCSITCILHOCTH IO IIOJIYYCHHIO HOBOTO 3HAHHS, €r0
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTYallUsIX, B TOM YHUCIE MPHU
CO3IaHUH YUCOHBIX M COI[HATBHBIX TPOSKTOB;

dbopMupOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSITHSIMA M METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 33Jaud B 0OpA30BaTENbHON NEATEIHHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISIBJISITh MPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJlM3MpOBaTh 3ajady, BBIABUTATh
TUTOTe3y €€ pelleHHs, HaXOIUTh apryMEHTHhI JUIS JIOKa3aTelIhCTBA CBOMX YTBEPIKJICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIOJYYCHHBIC B XOJIe PpEHICHHWS 3a7add  Pe3yabTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JTaBaTh OIEHKY HOBBIM CUTYAITUsIM, OIIEHUBAThH IPUOOPETEHHBIH OITBIT;,

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TMEPEeHOoca CPEACTB M CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

yMETh TMEepPEHOCUTh 3HaHWS B  [O3HABATENBHYIDO U  MPaKTUYECKyl0  o0yacTu
KU3HEICATCIIEHOCTH;



yYMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTaTh HOBBIE HJEH, Mpeajaratb OpPUTHHAJIbHbIE MOAXOAbI M PpELIeHHs, CTaBUTh
Ipo0OJIEMBI U 3a/1a4M, JOIYCKAIOLINE aJbTEPHATUBHBIE PEILICHNUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUHBIX MCTOUYHUKAX HH(pOpMaAMH (TEKCTe y4eOHOro mocolwus,
HAYYHO-TIOMYJISIPHOM JUTeparype, OMOJOTHYECKUX CIOBApsAX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO PA3IUYHBIX BHIOB U (OpM
MPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

dopMynHupoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI TMPH IOHCKE U O0TOOope
Ounonoruueckoi nHGoOpMauu, HEOOXOAUMOM /7S BBIIOJIHEHUS YUEOHbBIX 33/1a4;

npuoOpeTaTh ONBIT HCHOJIB30BaHUSA HH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIH,
COBEpIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMY TPEICTaBICHUS OHOIOrMYECKON
uHpopmanuu (cxemsl, TpaduKu, AHarpaMMebl, TaOJIUIIBI, PUCYHKH U JPYTOeE);

UCTOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH paboTe C OHMOIOTHYECKOMH
uH(popMaliel: NPUMEHITh XUMUYEeCKue, PU3NYECKue U MaTeMaTH4eCKHe 3HAaKU U CHMBOJIBI,
dbopMyiel, abOpeBHUATypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIAJCTh HABBIKAMU PACIO3HABAHUS W 3alIMTHl WHpOpMaNuU, HHOOPMAITMOHHON
0e30MacHOCTH TUYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1)oomenue:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BCceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 33/JaBaTh BOIPOCHI, BHICKA3bIBAThH
CYXKIECHHUSI OTHOCUTEJIbHO BBINOJHEHMSI Npe/ylaraeMoi 3aJayd, Y4YWUTbIBaTb HWHTEPECHl U
COTJIACOBAHHOCTb MO3ULUN APYTUX YYACTHUKOB JUANIOTA WM JUCKYCCHUH);

pacmo3HaBaTh HeBepOaJlbHBIC CpEACTBA OOIICHHs, NMOHMMATh 3HAYEHHUE COIHMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUS! KOH(DIUKTHBIX CUTYallul, yMETh CMAT4aTh KOH(PIUKTHI U
BECTH MEPErOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMU OOLIEHHS M B3aMMOJEHCTBHsI, MOHUMATh HaMEPEHUs
JIPYTUX JIOAEH, MPOSBIATh YBAXKUTEILHOE OTHOLIEHHE K COOECeIHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHHUEM S3BIKOBBIX
CPEJICTB.

2)coBMecTHAs 1eATeJIbHOCTD:

NOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaIbHON pabOThI IpU
pelieHny OMOoJ0TrHYecKor mpobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOAEUCTBUS NPH pelICHUH yueOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJbI COBMECTHBIX JEHCTBUH C y4€TOM OOIIMX WHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 YJIeHa KOJUIEKTUBA,;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPTraHW30BBIBaTh M KOOPJIMHUPOBATH
JecTBUs MO €€ JOCTHXKEHHUIO: COCTaBNIATh IIaH JEHCTBUHM, pacnpeAensTh poOJid € y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3ybTaThl COBMECTHOM paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJIOTO YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJUlaraTb HOBBIE IMPOEKTHI, OILEHWBATh WJEH C TO3MLUU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISATh MMO3UTHBHOE CTPAaTETMUYECKOE TMOBEJCHHE B PA3JIMYHBIX CHUTYaIUsX,
NPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJ1ajieHNe YHUBEPCAIBLHBIMH PeryIsTUHBHBIMM 1€l CTBUSIMU:

1)camoopranu3anus:



UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ul BBIABICHHA NpoOJIeM M UX pEUIeHHUs B
’KM3HEHHBIX U y4EOHBIX CUTYyalLlUsX;

BBIOMPATh HA OCHOBE OMOJOIMYECKHX 3HAHUU LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOHMX
JEUCTBUAX M IOCTYNKAaxX IO OTHOILIEHHIO K XKMBOH IPUPOJAE, CBOEMY 3/10pOBBI0 U 370POBBIO
OKPYKaIOIINX;

CaMOCTOSITENIbHO OCYILECTBIIATh IO3HABATENIBHYIO JESITEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYIUPOBAaTH COOCTBEHHBIC 3aJa4d B 00pa30BaTEIbHOW JESITEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PELICHUs MPOOIEeMbl ¢ YIETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U ITPEIOYTECHUH;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

pacuMpATh paMKH Y4€OHOI0 IIpeAMETa Ha OCHOBE JIMUHBIX NPEAIOYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO M TIPOSIBICHUIO IMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HaHU, HOCTOSIHHO MOBBIIIATH CBOM 00pa3oBaTeIbHbIN U KyJIbTYPHbII YPOBEHbD.

2)CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEILHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YIHTATOB LIEIISIM;

BJIaJI€Th HAaBBIKAMU I103HABATEJIbHON peQUIEeKCUU KaK OCO3HAHMs COBEPILAEMbIX JeHCTBUN
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUIsl OLIEHKU CUTYalllu, BBIOOpA BEPHOT'O peIleHMS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS 10 UX CHIKCHHIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIM3€ PE3Y/IbTaTOB JESITEIbHOCTH;

3)npunsTHe ceds M APYrux:

IpUHUMATh ce0sl, MTOHMMAasl CBOM HEIOCTATKU U IOCTOUHCTBA,

NPUHUMATh MOTUBBI U pT'YMEHTHI JPYTUX MIPH aHAJIU3E PE3yJIbTAaTOB JAEATEIbHOCTH;

IpU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OILINOKHY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP C TIO3UIIUH IPYTOTO YeTIOBEKa.

NPEJMETHBIE PE3YJIbTATbBI

[IpenmeTHbIE pe3yabTaThl OCBOEHHS coiepxkaHus ydueOHoro mnpeamera «buonorus» Ha
yriIyOJn€HHOM YpOBHE OpUEHTHPOBAHBI Ha obecnieueHre NpoGuiIbHOro o0yueHust 00yqaronmxcs
O6uonorun. OHM BKIIOYAIOT: crenupuyeckue i OWOJIOTMM HAay4dHble 3HAaHUS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, WHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIbBI
JESATEIIbHOCTH MO TOJYYEHUI0 HOBBIX 3HAHUM M MX NMPUMEHEHHMIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)K€ B PEAIbHBIX )KM3HEHHBIX CUTyauusax. [IpeameTHble pe3ynpTaTsl IPEACTABICHBI 110 FOJ1aM
U3Yy4YECHUS.

[IpenmerHble pe3yabTaTbl OCBOEGHHs yueOHoro mnpeamera «buonorus» B 10 knacce
JIOJIKHBI OTpaX<aTh:

c(OPMHPOBAHHOCTb 3HAHUH O MeCTe U pOJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B IIO3HAHWU 3aKOHOB MPUPOABI U
peleHny mpodJIeM parMoHaILHOTO IPUPOAONOIb30BAHUS, O BKJIaI€ POCCUICKUX U 3apyO0eKHBIX
YUEHBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHHE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET: OCHOBOIMOJAraroline
OMOJIOTHYECKHE TEPMHUHBI U TOHATHUS (PKU3Hb, KJETKa, OpraHu3M, METa0OJu3M, TOMEOCTas,
CaMOpETYJISILIMSL, CAaMOBOCIIPOU3BEECHHUE, HACIIEICTBEHHOCTh, N3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonoruueckne teopun (kinerouHas Tteopuss T. IlIBanmna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o 1meHTpax
MHOT000pa3usi U MPOUCXOXKACHUS KYJIbTYPHBIX PACTeHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
[IEPBOT0 IOKOJICHMs], pAaCLICIUICHNs], YUCTOTBI TaMeT, HE3aBUCUMOr0 HacienoBanus I'.Mennens,



TOMOJIOTUYECKUX PSAAOB B HaclencTBeHHOW wu3MmeHunBocTd H. WM. BaBuioBa), mpUHIUIBI
(KOMIIIEMEHTapHOCTH );

BJIa/ICHNE OCHOBHBIMHM METOJaMH HAY4YHOI'O ITO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKUX
HCCJIEIOBAHUSIX KUBBIX 00BEKTOB (OMHCAHNE, U3MEPEHUE, HAOI0IeHIE, SKCIIEPUMEHT);

YMEHUE BBIJCIATH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKApHOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM uucCle OakTepui, rpuOOB, pacTeHUH,
JKUBOTHBIX U YeJIOBEKa, CTPOCHUSI OPraHOB U CHCTEM OPraHOB PACTEHUM, KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  JKU3HEAEATEIbHOCTH, MPOTEKAIOIUX B OpraHU3Max pacTeHHUM, >KUBOTHBIX U
4eJI0BEKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIeCTB (METa00IM3M), IPEBPAILCHUST SHEPTHH,
Opo’keHUs, aBTOTPO(GHOr0 U reTepoTpoPHOro TUIOB MUTAHMS, POTOCHMHTE3a U XEMOCHHTE3A,
MHTO3a, Mei03a, TaMeTOreHe3a, SMOPHOreHe3a, MOCTIMOPHOHAIBHOTOPA3BUTHS, PA3MHOKEHUS,
WHAUBUAYAIILHOTO Ppa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aWMOJCWCTBHUS T'€HOB, Ie€TEpO3HUca,
UCKYCCTBEHHOT'O 0TOOPA;

YMEHHE YCTAHABJIMBATh B3aUMOCBS3H MEXAY OPraHOMJAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHUEM KJICTOK Pa3HbIX TKaHEW U X (QYHKIUSMHU, MEXK]y OpPTaHaMU U CUCTEMaMHU OPTaHOB Y
pacTeHUid, >KMBOTHBIX M 4YellOBeKa M MX (YHKIHUSIMH, MEXKIYy CHCTEeMaMHU OPraHoB U HX
GYHKUMUSIME, MEXIY JTarmamMud OOMEHA BEIECTB, JTallaMH KJICTOYHOTO IMKIJIA U KU3HEHHBIX
[UKIOB OPraHM3MOB, JTalaMd HMOPHUOHAILHOTO pA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
deHoTumnom u (hakropamu Cpesl OOUTAHUS;

YMEHHE BBISBISITH OTIUYUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIE PACTCHHI,
JKUBOTHBIX U YCIIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJOTUYECKYI0O TEPMUHOIOTHIO U
CUMBOJIMKY JJIsl J0KA3aTeNIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMATUYECKUX TPYIIII;

YMEHHE pellaTh OUOJIOTUYECKUE 3a7aud, BBISBISATH MPUUHMHHO-CIECICTBEHHBIC CBS3HU
MEXIY HCCIECIYEMbIMH OHOJIOTHYECKUMU TPOIECCaMU M SIBIICHUSMH, JIeJIaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M TPAKTHYECKHUE paboThl, cOONIONATh MpaBWiIa MPH
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3BI, IPOBEPATh HMX OKCIEPUMEHTATBHBIMU CPEICTBAMH,
dbopMynupys 1eb UCCIe0BaHuUs, aHATM3UPOBAThH MOJYYECHHBIE PE3YNIbTAThI U JeNIaTh BHIBO/IBI;

YMEHUE Y4YacTBOBaTh B YYEOHO-HCCIEIOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MEAUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIIECTB, M MyOJHMYHO MPEACTaBIATh
MOJTYYCHHBIC PE3YIIbTAaThl HA YACHHUYECKUX KOH(PEPECHITUSX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeNOBaHUI B o0nactu
OMOJOTUM M MEIUIMHBI (KIOHUPOBAaHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
M3MEHEHHE TeHOMa U CO3J]aHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyayiiel mpopecCHOHAIBHON NeTETFHOCTH B
obnactu OMOJIOTUH, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPHHAPUHU, CETHCKOTO X031CTBa, MUIIEBON
MPOMBIIIUICHHOCTH, YTAyOJsATh IO3HABAaTEIbHBIM HMHTEpPEC, HANpPaBICHHBIM HAa OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH MpodeccuM M MPOAOJDKEHHE OHOJOrHYEcCKOoro o0pa3oBaHHs B
OpraHMu3aIMsaX CpeIHEro NpodhecCUOHAIBLHOTO U BhICIIEr0 00pa3oBaHUsl.

[IpenMeTHBIE pe3ynbTaThl OCBOEHHUs ydeOHOro mnpenmera «buomorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE W POJM OMOJIOTHU B CHUCTEME €CTECTBEHHBIX HAYK, B
(GOpMHUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpAa, B TO3HAHWU 3aKOHOB
MPHUPOJBI U PEUICHUH JKOJOTHYECKUX MPOOJIeM YelOBEYeCTBa, a TaKXKE B PEIICHHUU BOMPOCOB
paIMOHAIBHOTO TPUPOJOIOIB30BAHUA, W B (POPMUPOBAHUU IIEHHOCTHOTO OTHOIICHHUS K
npupoje, oOIIeCTBY, YEJIOBEKY, O BKJaJ€ POCCHMCKHX M 3apyOeXHBIX Y4YEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BJIAJIETh CHCTEMON OMOJIOTMYECKUX 3HAHWU, KOTOpas BKIIOYAET OMpEeAeNieHUs U
MOHUMAHWE CYIIHOCTH OCHOBOIIOJATAIOMINX OMOJOTHYECKUX TEPMUHOB W TIOHSATHH (BHI,



sKocucTema, Ouocdepa), Ouonmormueckue Teopun (dBoidronoHHass Tteopusi Y. JlapBuHa,
CUHTeTHYecKass Teopus sBojtonnn), yuyeHus (A. H. CeeprioBa — 0 MyTsAX W HampaBICHUSX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoacrBa K. M. bopa), npasuna (Muaumyma lO. JInbuxa,
IKOJIOTHUYECKOH MUpaMUIBI SJHEPTHUH ), TUTIOTE3bI (TUnoTe3a «mupa PHK» V. I'unbepra);

YMEHHE BIIAJE€Th OCHOBHBIMH METOJAMU HAyYHOTO MO3HAHMS, HCIOIb3YEMbIMU B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONHMCaHUE, H3MEpEHHeE,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISIBJICHHS] U OLIEHKH aHTPOINOICHHBIX M3MEHEHUN B
PUPOE;

YMEHHE BBIACNATh CYUICCTBEHHbIC NPU3HAKU: BHUAOB, OMOIreONEHO30B, AKOCHUCTEM U
Ouocdepsl, CTaOMIM3UPYIOIIETro, MABIKYIIETO W pa3pbIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJJTONATPUYECKOr0 U CUMIATPUYECKOT0 BU000pA30BaHUs, BIUSHUS JIBUKYIIUX CHJI 3BOJIIOLUU
Ha TeHO(OH]| MOIMYJISALUHN, TPUCIIOCOOICHHOCTH OPraHU3MOB K cpelie 0OMTaHUs, YepelOBaHuUs
HAIpPaBJICHUH 3BOJIOLUHU, KPYTOBOPOTA BELIECTB M MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHUE YCTAaHABIMBAaTh B3aUMOCBS3M MEXAY IMPOLECCAMU HBOJIONUH, JBHKYIIUMHU
CHJIAMU aHTPOIOTeHe3a, KOMIOHEHTAMH Pa3lIMYHbIX SKOCHUCTEM U MPUCHOCOOICHUSMU K HUM
OpraHU3MOB;

YMEHHE BBISBIISTh OTJIUYUTEIbHBIC IPU3HAKU JKUBBIX CHUCTEM, MPUCIIOCOOIEHHOCTh BUIOB
K cpere oOuTaHus, aOMOTUYECKHX M OMOTHYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAaX, aHTPOMIOTCHHBIX U3MEHEHUN B SKOCHCTEMAaX CBOECH MECTHOCTH;

YMEHHUE HCIOJIh30BATh COOTBETCTBYIOIINE aAPTYMEHTHI, OMOJIIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelbCTBA pPOJICTBA OPraHM3MOB pA3HBIX CHCTEMAaTHYECKHX TPYII,
B3aMMOCBSI3M OPTraHU3MOB W CpeIbl OOMTAHWsS, CIMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEeHHUs] MHOr0o00pa3us BUAOB M DKOCHCTEM KaK YCIIOBUS COCYLIECTBOBAHMSI MPUPOJIBI U
YeJI0BEYECTBA;

YMEHHE pellaTh OUOJNIOTUYECKUE 3a7aud, BBISBISATH MPUYMHHO-CIIECICTBEHHBIC CBS3U
MEXIy HCCIEAYEeMbIMH OWOJIIOTUYECKUMH TPOLIECCAMH W SIBICHHUSMH, J€laTh BBIBOIABI M
MIPOTHO3bI HA OCHOBAHHH IOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUeCKHe paboThl, coOI0AaTh MpaBuia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHUE BBIIBUTaTh THUIOTE3bI, TPOBEPATh HUX OSKCIEPUMEHTAIBFHBIMH CPEICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYyYEHHbIE PE3YJIbTaThl U JIe1aTh BHIBO/IBI,

YMEHUE Y4YacTBOBaTh B YYEOHO-HMCCIEIOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MeIUIUHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U MYOJIMYHO MpPEJCTaBIATh
MOJTy9YECHHBIC PE3Y/IbTAThl HA YUEHUUECKUX KOH(DEPEHIIHIX;

yYMEHHUE OIIEHMBATh THUIOTE3bl U TEOPUM O IPOUCXOKIACHUU JKU3HHU, 4YeJOBeKa U
YeJIOBEYECKMX pac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0axX MPEeJOTBPALICHHS TII00aTbHBIX
U3MEHeHu# B buocdepe;

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP Oyayiiel mpogecCuoHaIbHOM e TeTbHOCTH B
o0mactd  OMOJOTMM, SKOJOTMH, TPHPOJIONONIBL30BAHUS, MEIUIHUHBI, OHOTEXHOJOTHH,
TICHIXOJIOTHH, BETCPUHAPHH, CEIBCKOTO XO3AWCTBAa, MHUIIEBOW MPOMBIIIICHHOCTH, YIIyOJISATh
MIO3HABATENIbHBI WHTEpEC, HANpaBICHHBI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH
npodeccun M MPOJODKEHHE OHMOJIOrMYecKoro oOpa3oBaHMs B OpraHM3alUsAX CpPEIHEro
npo¢eCcCHOHAIBLHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
Ne ni/m I:;::::f;::me pasieIon HTem Beero KonTpoabuble IlpakTuyeckue gg;g? OOBBaI;“I:J)'ILHLI e
padoThI padoThI pecype
1 buonorus kak Hayka 1 https://lesson.edu.ru/06/10
2 JKuBble cucTeMBbl U UX U3Y4YEHUE 2 https://lesson.edu.ru/06/10
3 Buomnorus kiaeTku 2 0.5 https://lesson.edu.ru/06/10
4 XUMUYECKask OpraHu3aIusl KICTKA 10 1 https://lesson.edu.ru/06/10
5) Crpoenne U QyHKIIUH KICTKH 8 2 https://lesson.edu.ru/06/10
6 OOMeH BeIICCTB H MPEBPAIICHHE SHEPIUHU B 9 1 https://lesson.edu.ru/06/10
KIICTKE
7 Ha CACACTBEHHAS HH(POPMAILHA 1 PeaIH3aLIM 9 0.5 https://lesson.edu.ru/06/10
e€ B KJIETKe
8 JKU3HEHHBIN UK KIETKU 6 1 https://lesson.edu.ru/06/10
9 Crpoenue U pyHKIIUM OpPraHU3MOB 17 1.5 https://lesson.edu.ru/06/10
10 Pa3MHOX€EHHME U pa3BUTHE OPTaHU3MOB 8 1.5 https://lesson.edu.ru/06/10
11 T'enernka — Hayka 0 HACTCICTBEHHOCTH U 2 0.5 https://lesson.edu.ru/06/10
W3MEHUYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 https://lesson.edu.ru/06/10
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1 https://lesson.edu.ru/06/10
14 ['enetuka yegoBeka 3 05 https://lesson.edu.ru/06/10
15 Cenekiusi opraHu3MOB 4 1 https://lesson.edu.ru/06/10
16 brotexHoIOrusA M CHHTETHYECKass OMOJIOTHSI 4 https://lesson.edu.ru/06/10
17 PesepBHOe Bpems 1 https://lesson.edu.ru/06/10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13
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https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

11 KITIACC

KoJunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM u¢poBsI
Ne n/m OpOrpaMMbE pa Beero KonrTpoabubie Ilpakruyeckue E)I:-) p?::) OOB aT:J)IbHH e
padoThI padoThI pecypebi
1 3apoxcnienne 11 PASBIUTHE SBOTOMHONHBIX 4 https://lesson.edu.ru/06/11
MIpeJICTaBJICHU B OMOJIOTUU
2 MukposBontonus U €€ pe3yJIbTaThl 14 2 https://lesson.edu.ru/06/11
3 MaxkposBoronus 1 €€ pe3yabTaTbl 6 https://lesson.edu.ru/06/11
4 [IpoucxoxaeHue 1 pa3BUTUE KU3HU HA 3emiie 15 1.5 https://lesson.edu.ru/06/11
5) [IpoucxoxaeHre yenoBeKa — aHTPOIOTeHES 10 1 https://lesson.edu.ru/06/11
DKOJIOTUSl — HayKa O B3aUMOOTHOIIIECHUSIX
6 OpPraHu3MOB M HAJOPTaHU3MEHHBIX CUCTEM C 3 0.5 https://lesson.edu.ru/06/11
OKpY>Karollen cperon
7 Opranu3Mel 1 cpeia OOuTaHus 9 1.5 https://lesson.edu.ru/06/11
8 DKOJIOTHS BUJOB U OIS 9 0.5 https://lesson.edu.ru/06/11
9 OKOJIOTHsI COOBMECTS. IKONOTHIECKHE 12 05 https://lesson.edu.ru/06/11
CUCTEMBI
10 buocdepa — rmobanbHas skocucTemMa 6 https://lesson.edu.ru/06/11
11 UYenmoBek U OKpyKaroIas cpeja 6 https://lesson.edu.ru/06/11
12 PezepBHOE Bpemst 8 https://lesson.edu.ru/06/11
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5
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https://lesson.edu.ru/06/11
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HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanyecTBo 4yacoB DJIEKTPOHHbIE
JI:;-)H Tema ypoka Bcero Konrpoakusie Ilpaxruecikue fllj;‘?eﬂl/lﬂ gg}?;l;?)];};feﬂbﬂble
padoThI padoTshI pecype
1 brosorns Kak KOMIICKCHaS HAyKa H Kak 4acTh 1 Centsi0pp | https://lesson.edu.ru/06/10
COBPEMEHHOr0 0011ecTBa
2 JKuBble cucTEMBI U X CBOMCTBA 1 Centsi6pp | https://lesson.edu.ru/06/10
3 YpoBHeBas opranu3anus KUBbIX CUCTEM 1 Centsi6pp | https://lesson.edu.ru/06/10
4 VlcTopust OTKPHITHA 1 H3YHCHHS KICTKH. 1 Centsi0pp | https://lesson.edu.ru/06/10
Kiterounas teopus
Metoasl MOJIEKYJIIPHON U KJIETOYHON
6uosioruu. [Ipaktuueckas padora «M3ydyenue
5 METOJIOB KICTOHO bHonorun 1 0.5 Centsi6pp | https://lesson.edu.ru/06/10
(xpomatorpadus, anekrpodopes,
g depeHnaIbHOe HEHTPUPYTrUpOBaHHE,
IT1IP)»
6 XHWMHYECKUH COCTAB KIIETKH 1 CentsiObpp | https://lesson.edu.ru/06/10
7 gﬁiﬁﬁfggi‘;‘?ﬁiﬂm KICTIH, X 1 Centsibps  https://lesson.edu.ru/06/10
OpraHuyeckue BellecTBa KIeTKH — OeNKH.
8 JlaboparopHast pabora «O0Hapyx)eHue OeITKOB 1 0.5 CenTsiOps  https://lesson.edu.ru/06/10
C MOMOIIIBIO KAUYECTBEHHBIX PEaKIHii»
9 CoiicTBa, Knaccuukanys U GyHKIUU OEJIKOB 1 Centsi6pp | https://lesson.edu.ru/06/10
10 OpraHnyeckue BelecTBa KIETKA — YII€BObI 1 Cents10pp  https://lesson.edu.ru/06/10
11 Oprannyeckue BelecTBa KIETKH — JIUIN bl 1 Centsi6pp | https://lesson.edu.ru/06/10
Hyxkneunossie kucnorsl. JIHK u PHK.
12 Jlabopatopuas pabora «Hccrenosarie 1 0.5 CenTsi0pp  https://lesson.edu.ru/06/10
HYKJIEMHOBBIX KHCIIOT, BBIJICJICHHBIX U3 KIIETOK
Pa3NUYHBIX OPraHU3MOBY


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

13

14

Crpoenue u pynkiuu ATO. Jlpyrue
nykieosunrpudocdars (HTD)
CexBenupoBanue JIHK. Meroabl reHOMHKH,
TPAHCKPUIITOMUKH, IPOTEOMUKHU

OkTs10pb

OxTs10pB

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

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

15

Metoapl CTPYKTYPHOM OMOI0THI

OkTs10pb

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

16

THIBI KJIETOK. HpOKapI/IOTI/I‘IeCKaﬂ KJICTKa

OkTs10pb

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

17

CtpoeHne 3yKapuoTHYECKON KIIETKH.
[TpakTuyeckas padora «/3ydeHue cBOMCTB
KJIETOYHOW MeMOpPaHbI»

0.5

OxTs10pB

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

18

19

20

[loBepXHOCTHBIN anmnapar KIeTK!

OnHoMeMOpaHHbIE OPraHOU bl KJIIETKH.
IIpakTruueckas padora «M3ydyeHue 1BUKEHUSA
LIATOILUIA3MBI B PACTUTEIIBHBIX KIETKAX»

[TosryaBTOHOMHBIC OPTAaHOUIBI KIIETKH:
MUTOXOHJIpHH, TacTubl. JlabopaTopHas
pabora «/ccienoBanue miaa3Mosn3a u
JIETIIa3MOJIM3a B PACTUTENIBHBIX KIIETKAX)

0.5

0.5

OkTs10pB

OxTa6pb

OxTa6pb

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

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

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

21

HeMeM6p AHHBIC OpPTaHONAbI KJIICTKH

OxkTs16pB

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

22

Crpoenue U QyHKIUH s7Ipa

OxkTs16pB

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

23

24

25

CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK
sykapHot. JlabopaTopHas pabora «3yuenue
CTPOEHHMSI KJIIETOK PAa3JIMYHBIX OPTaHU3MOBY»

ACCI/IMI/IJ'ISIHI/ISI U JUCCUMUIIAIUA — IIBC
CTOpOHBI MeTabonu3ma. Tumsl oOMeHa
BemecTB. JlabopaTopHas paborta «3ydenue
KaTaJUTHYECKON aKTUBHOCTU (DepMEHTOB (Ha
MIPUMEPE aMIJIa3bl WIIH KaTaaas3bl)»

depMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOT0 MeTabonu3ma. JlabopaTopHas
pabota «3yuenue pepMEeHTaTUBHOTO
paclleIIeHHsl IEPOKCHIa BOJLOPOAA B
PACTUTEIbHBIX U )KUBOTHBIX KJIETKAX»

0.5

0.5

OkTs16pB

OxkTs10pB

Hos6ps

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

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

https://lesson.edu.ru/06/10
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26 benku-akTHBaTOPBI U OEIKU-UHTHOUTOPBI 1 Hos6pn https://lesson.edu.ru/06/10

27 ABTOTpOGHBINH TUII OOMEHA BEIIECTB 1 Hos6pn https://lesson.edu.ru/06/10

28 dorocuHTe3 1 Hos6pp https://lesson.edu.ru/06/10
XemocuHTes. JJabopaTropHas pabora

29 «CpaBHEHHE TIPOIEeCCOB (POTOCHHTE3A U 1 0.5 Hos6ps https://lesson.edu.ru/06/10
XEMOCHHTE32)
AnHaspoOHbIe opranu3Mbl. Buibl OposkeHwMsI.

30 Jlaboparopuas pabota «CpaBHEHHE TPOIIECCOB 1 Hosi6pb https://lesson.edu.ru/06/10
OpOIKEHHMSI U JIBIXaHUS»

31 ﬁfpﬁiiij&iﬁiﬁg&gﬁaTam’l 1 Hosi6pb https://lesson.edu.ru/06/10
DHeprusi MEMOPaHHOTO TPATUCHTA TIPOTOHOB.

32 Cunre3 AT®: padora npotonHoit ATD- 1 Hos6ps https://lesson.edu.ru/06/10
CHHTA3bl

33 Peakiiyu MaTpuyHOro CUHTE3a 1 Hos6pn https://lesson.edu.ru/06/10

34 Tpanckpunuus — marpuunslid cuate3 PHK 1 Hos6pn https://lesson.edu.ru/06/10

35 Tpancnsmus u e€ 3tarnbl 1 Hos6pn https://lesson.edu.ru/06/10

36 ~ Komuposanue avHoKCIOT. Pomb pubocom B 1 Hos6ps  https://lesson.edu.ru/06/10
OouocuHTe3e Oenka

37 Opranu3zanus reHoMa y IpoKapuoT U 3yKapuoT 1 Hexabpp  https://lesson.edu.ru/06/10

38 MonekynsipHble MEXaHU3MBbI SKCIIPECCHH T€HOB 1 Jlexabps  https://lesson.edu.ru/06/10
Y 9yKapuoT
Bupycbl — BHEKJIETOUHBIE ()OPMBI KU3HH U

39 obnuratHele napa3uTsl. [IpakTuueckas pabota 1 0.5 Hexabpp  https://lesson.edu.ru/06/10
«Cozanne MOJIeNn BUPYCa»

40 BprCHBUIe 3a00NEBAHMS HETIOBEKA, KHBOTHBLX, 1 Hexabpp  https://lesson.edu.ru/06/10
pacTeHuii

41 HanoTtexHoMOTHMM B OHOJIOTHH U MEIULIMHE 1 Jexabpp  https://lesson.edu.ru/06/10

42 JKW3HEHHBIN UK KIETKH 1 Hexabpr  https://lesson.edu.ru/06/10

43 Martpuunsiii cuates3 JJHK 1 Jlexabpp  https://lesson.edu.ru/06/10

44 Xpomocomsl. JITaboparopHast pabota 1 0.5 Jlexabpp  https://lesson.edu.ru/06/10
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«I/I3y‘l€HI/Ie XPOMOCOM Ha IrOTOBBLIX

MHUKpOITpenaparax»

45 Jlenenue KIeTKu — MHUTO3 1 Jlexabpp  https://lesson.edu.ru/06/10
Tunel knetok. Kapuokuses U IUTOKUHES.

46 Jlabopatopuast padora «Habmonenue MuTo3a B 1 0.5 JlexaOpp  https://lesson.edu.ru/06/10
KJIETKaX KOHYMKA KOPEeIKa Jiyka (Ha rOTOBBIX
MUKpOTpenaparax)»

47 Perynsaums »kM3HEHHOT O IUKJIA KJIETOK 1 Jexabpy  https://lesson.edu.ru/06/10

48 OpranusMm Kak eJMHOE LIEJI0e 1 Jlexabpp  https://lesson.edu.ru/06/10

49 zﬁi};ﬁe‘;ﬁi‘;‘geﬁgﬁfé‘ggﬁfﬂ padora 1 05 Slusaps  https:/lesson.edu.ru/06/10

50 g;ggfa)iﬁzﬁiize“;?i?;tiiizﬁfom{aﬂ 1 0.5 SHBapp https://lesson.edu.ru/06/10
Opransl. Cucremsl opraHos. JlaboparopHas

51 pabota «/3yueHue opraHoB [{BETKOBOI'O 1 0.5 SHBapb https://lesson.edu.ru/06/10
pacTeHus»

52 Omnopa Tena OpraHu3MoB 1 SuBapn https://lesson.edu.ru/06/10

53 JIBM>KCHHE OpPraHU3MOB 1 SluBapn https://lesson.edu.ru/06/10

54 IInTanue opraHu3MoB 1 SHBapb https://lesson.edu.ru/06/10

55 gﬁg:;;E:;ig:;:i;ﬁgﬁ:?{ZJHIZI;e'Ka 1 SHBapp https://lesson.edu.ru/06/10

56 JlpIxaHue opraHu3MOB 1 SluBapn https://lesson.edu.ru/06/10

57 JIpIXxaHK€e IMO3BOHOYHBIX JKUBOTHBIX M YEIOBEKA 1 SHBapb https://lesson.edu.ru/06/10

58 TpaHCHIOPT BELIECTB y OPraHU3MOB 1 ®eppasib | https://lesson.edu.ru/06/10

59 KpoBeHocHas CHCTEMa MMO3BOHOHBIX 1 @epans  https://lesson.edu.ru/06/10
KMBOTHBIX U YeJIOBEKa

60 Brienenue y opraHu3mMoB 1 ®depans  https://lesson.edu.ru/06/10

61 3amuTa y OpraHu3MoB 1 ®depans  https://lesson.edu.ru/06/10

62 NMMmyHHast cuctema yenoBeka 1 ®eppans | https://lesson.edu.ru/06/10

63 PazipakuMOCTh ¥ pETyJISIHs Y OPraHu3MOB 1 deppans  https://lesson.edu.ru/06/10

64 ['ymopasnbHas peryasuus U SHIOKpUHHAS 1 ®epasip | https://lesson.edu.ru/06/10
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CHUCTEMA )KUBOTHBIX U YECJIOBCKA

65

@DopMbl pa3MHOKEHUSI OPIraHU3MOB

deBpanb

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

66

ITonoBsoe Pa3MHOXKCHHUEC

deBpanb

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

67

Meiios

Maprt

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

68

69

70

I'ameTorenes. OOpazoBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTopHas pabora
«M3yueHne cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpENapaTax»

I/IHI[I/IBI/II[yaJ'IBHOG Pa3BUTHUEC OPIraHU3MOB —
OHTOI'CHE3

3axaJika OpraHoB U TKaHE! U3 3apOJIbIILIEBbIX
JIMCTKOB

0.5

Maprt

Mapt

Mapt

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

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

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

71

Poct u pa3Butue xxuBoTHbIX. JlabopaTopHas
pabota «BBIsSIBICHHE PU3HAKOB CXOJICTBA
3apoAbIlIeH TO3BOHOYHBIX )KMBOTHBIX»

0.5

Mapt

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

72

Pa3MHOKEHHE U pa3BUTHE PACTCHUM.
Jlaboparopuas padota «CTpoeHHE OPraHOB
Pa3MHOXCHHUS BBICIIHX PACTCHUNY

0.5

Mapt

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

73

74

HcTopust cTaHOBIEHUS U Pa3BUTHS TEHETUKHU
KaK HayKu

OCHOBHbBIE TIOHATHS U CUMBOJIbI TEHETUKH.
JlabopaTtopHas pabota «JIpo3zoduina kax
O00BEKT T€HETUYECKUX HCCIICTOBAHHIN

0.5

Mapt

Mapt

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

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

75

3aKOHOMEPHOCTH HaclleI0BaHMsI TPU3HAKOB.
Monoru0puaHoe cKpeluBaHue.
[IpakTryeckas padorta "M3ydyeHue pe3yabTaToB
MOHOTHOPHUIHOTO CKPEIINBAHUS Y
apo3zoduisr”

0.5

Mapr

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

76

77

[{uTonornyeckre OCHOBBI MOHOTUOPUIHOTO
CKpEIIMBAHUS

Ananusupyrouiee ckpeniuBanue. Hermomnnoe
JOMHUHHUPOBAaHHE

Mapr

Maprt

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

https://lesson.edu.ru/06/10
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Jurubpunnoe ckpermubanue. [Ipaktudeckas

78 pabota «3y4ueHue pe3yabTaToB 1 0.5 Maprt https://lesson.edu.ru/06/10
JUTAOPUITHOTO CKPEIIUBAHMS Y JPO30(HITBI»

79 Lurosoruseckue 0CHOBEI MMrHOpAHOro 1 Aripenb https://lesson.edu.ru/06/10
CKpEIIUBAHUS

80 CueruieHHOE HACJIEeI0BaHNE PU3HAKOB 1 Amnperib https://lesson.edu.ru/06/10

81 XpOMOCOMHasi TEOPUS HACIEICTBEHHOCTH 1 Anpenb https://lesson.edu.ru/06/10

82 I'enetuka nosa 1 Anpeinb https://lesson.edu.ru/06/10

83 I'enoTun kak MejI0CTHAs CUCTEMA 1 Arnpenb https://lesson.edu.ru/06/10

84 T'eHETHUCCKHH KOHTPOI, PAsBHTH PACTCHHI, 1 Aripenb https://lesson.edu.ru/06/10
KUBOTHBIX U YEIIOBEKA

85 VISMEHHHBOCTS MPU3HAKOB. Bitter 1 Anpenb https://lesson.edu.ru/06/10
W3MEHYHUBOCTH

86 MopaudukamoHHass K3MEHYUBOCTh 1 Arnpenb https://lesson.edu.ru/06/10
BapuanmoHHBIi psii M BApHAIIMOHHAS KPUBAS.
Jlaboparopnas padota «VccienoBanue

87 3aKOHOMEPHOCTEH MOAU(PUKAITMOHHON 1 0.5 Anpenb https://lesson.edu.ru/06/10
M3MEHYUBOCTH. [locTpOoeHHE BapHAIIHOHHOTO
psilia ¥ BapUallMOHHOW KPUBOW»

88 I eHoTHIHeCKas H3MCHTHBOCT, 1 Amnperib https://lesson.edu.ru/06/10
KoMOuHaTnBHAast H3MEHUHNBOCTH
MyrtannoHHast U3MeH4YUBOCTh. [IpakTudeckas

89 pabota «MyTtanuu y npo30¢uisl (Ha TOTOBBIX 1 0.5 Arpenb https://lesson.edu.ru/06/10
MUKpOITpenaparax )

90 3aKOHOMEPHOCTH MYTAIHOHHOTO NPOIIECCa. 1 Amiperb https://lesson.edu.ru/06/10
DONUTCHETHKA W STTUTCHOMHKA

91 T'enernia uenoseka. Hpakriieckas pi‘6OTa 1 0.5 Maii https://lesson.edu.ru/06/10
«CocTraBieHe U aHAIHU3 POJTOCIOBHOI

92 MeToapl MEUITMHCKOI T'€HETUKHU 1 Maii https://lesson.edu.ru/06/10
3HaueHue MEeIUIIMHCKON TeHETUKU B

93 MIPEIOTBPALMICHUH U JICYCHUH TeHETHIESCKUX 1 Maii https://lesson.edu.ru/06/10

3a00JIeBaHUI YeI0BEKa
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OcHoBHble noHATHUSA cenekiuu. JlabopaTopHas

94 pabota «M3y4eHrne COPTOB KyIbTYPHBIX 1 0.5 Maii https://lesson.edu.ru/06/10
pacTeHuii ¥ MopoJi AOMAITHUX KUBOTHBIX)»
MeToapl CENeKIIMOHHON pabOTHI.

95 Jlaboparopuas pabota «/3y4eHne MeToI0B 1 0.5 Maii https://lesson.edu.ru/06/10
CEJIEKIIMH PACTCHUI»
JloCTHXKEHHS CeIEKIIMU PaCTEHU 1

96 xuBOTHBIX. [IpakTnyeckas pabora «lIpuBrBKa 1 Maii https://lesson.edu.ru/06/10
pacTeHui»

97 (COXpaHCHHE, U3YUCHHE H HCTIONL30BAHNE 1 Mait https://lesson.edu.ru/06/10
TCHETHYECKUX PECYpPCOB
buoTexHoorus kak Hayka U 0Tpacib

98 npou3BojicTBa. [IpakTHueckas pabora 1 0.5 Maii https://lesson.edu.ru/06/10
«3yueHne 0ObEKTOB OMOTEXHOJIOTHI

99 OCHOBHEIC HANPABICHHS CHHTCTHUCCKOH 1 Mait https://lesson.edu.ru/06/10
OHMOJIOTHH

100  XpomocomHas ¥ TCHHAS] HH)KEHEPHS 1 Maii https://lesson.edu.ru/06/10

101 MenumuHcKne OMOTEXHOIOTHH 1 Maii https://lesson.edu.ru/06/10

102 Peseprbili ypok. HOBT(zpeHHe’ 0bobmerme, 1 Maii https://lesson.edu.ru/06/10
CUCTEeMaTH3aIusl 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 13.5
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11 KITIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
w/n Tema ypoka Beero K06}[Tp0.JILHLIe HpﬁaKTI/I‘lGCKI/Ie W3yMEHHSI 0GPA30BATENBHBIE
padoThbI padoTbI pecypebi

1 OposmonnonHas teopus Y. Jlapsuna 1 Centsi6pp  https://lesson.edu.ru/06/11

2 AH3iyLLHe CHITBT OBOTIOLHH BHAOB 10 . 1 CenTts16pp | https://lesson.edu.ru/06/11
HapBuny

3 boprba 32 CYHICCTBOBATHE, CCTCCTBEHIbIN H 1 Centsi6pp  https://lesson.edu.ru/06/11
HCKYCCTBEHHBIN 0TOOD

4 OPMHPOBAHHE CHHTCTHHCCKOH TCOpHH 1 Centsa6pp  https://lesson.edu.ru/06/11
3BOJIIOLIMU

5) TaIlbl SBOIOHMOHHOIO NPOLECCa; 1 Centsi6pp  https://lesson.edu.ru/06/11
MUKPO3BOIIOLHUSA U MaKPOIBOIIOLUS

6 Homynsiuus — SneMenTapHas e HHHIA 1 Centsa6pp  https://lesson.edu.ru/06/11
HBOJIIOLIUU
3aKoH reHeTHuYecKoro pasHoBecus Jx. Xapau,

7 B. Baiinbepra. Jlaboparopras pa60T% 1 0.5 Centsa6pp  https://lesson.edu.ru/06/11
«BpIsBIIEHNE U3MEHYUBOCTH y 0CO0€H 0HOTO
BHJIa»

8 DnemMeHTapHbIe (HaKTOPHI IBOITIOLIUU 1 Cents6pp  https://lesson.edu.ru/06/11

9 IPdexT ocnosatens. IGeT OyThIOTHOTO 1 Centsi6ps  hitps://lesson.edu.ru/06/11
TOpJIBIIIKA

10 Murpau. Msonsuyi nonynsumi: 1 CenTts0pp | https://lesson.edu.ru/06/11
reorpaduueckas, buonormueckas

11 Ectectaennlii 0T00p — Hanpassronii 1 Centsi6pp  https://lesson.edu.ru/06/11
(baxTOp BOJIIOLUI

12 ITonoBoit oToop 1 CenTts16pp | https://lesson.edu.ru/06/11
[Ipucrnocob1eHHOCTh OPraHU3MOB Kak

13 pe3ysbTaT MUKpOIBOTIOIHH. JlabopaTropHast 1 0.5 OxTs0ps  https://lesson.edu.ru/06/11

pabota «M3ydyenue apomop(o30B U
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WUIM0QIANTAIMKN Y PACTCHUHN M )KUBOTHBIX)

[Tpumepbl pHUCIIOCOOJICHH Y OPraHU3MOB:
Mophooruueckue, GU3N0IOTUIECKHE,
OMOXUMUYECKHUE, TOBEICHYCCKHE.

14 JabopatopHas pabota «IIpHCIOCOBICH 1 0.5 Oxtsa6pp  https://lesson.edu.ru/06/11
OpPraHU3MOB U UX OTHOCHUTEIIbHAs
1[E€JIECO00PA3ZHOCTH
Bun, ero kpurepuu u CTpykTypa.

15 Jlaboparopnas pabota «CpaBHEHHUE BUIOB IO 1 0.5 Oxkts6pp  https://lesson.edu.ru/06/11
MOP(OJIOTHIECKOMY KPUTEPUIO»

16 CrtpykTypa B 1 Oxts0ps  https://lesson.edu.ru/06/11

17 Bunoobpasosanue rax pesyiTar 1 Oxtabpp  https://lesson.edu.ru/06/11
MHUKPO3BOJIOLIH

18 CBs13b MUKPO3BOJIIOLUHU U SIUAEMHOIOT MU 1 Oxkts6pp  https://lesson.edu.ru/06/11

19 Maxpooposmiouus. Ianeontoxorieckne 1 OxTs6pp  https://lesson.edu.ru/06/11
METO/1bl U3YUYEHUS 3BOIOLUU

20 buoreorpaduteckue MeTOEI H3yHCHMS 1 Oxtsa6pp  https://lesson.edu.ru/06/11
HBOJIOIUH
OMOPHOIOTHYECKHE U CPABHUTEIBHO-

21 MOp(hOIOrHuecKre METOIbI U3YUCHHUS 1 Oxta06pp  https://lesson.edu.ru/06/11
HBOJIOIUH
MounekynsipHO-TeHETHYECKHE, OMOXUMHUYECKHE

22 U MaTeMaTU4YeCKHE METObI U3y4ECHHUs 1 OxTs6pp  https://lesson.edu.ru/06/11
HBOJIOIUH

23 OO1ye 3aKOHOMEPHOCTH HBOIOLUH 1 OkTsi6pp  https://lesson.edu.ru/06/11

24 AnantusHas pananus. HepasHoMepHoCTs 1 OxTs0ps  https://lesson.edu.ru/06/11
TEMITOB DBOJFOIIH

25 HaytHEIC TAMOTE3bI MPOHCX OKACHHS KHIHNA 1 Hos6ps https://lesson.edu.ru/06/11
Ha 3emiie

26 JloHaYHHEIC NPE/ICTABICHHS O 3apOTKACHHH 1 Hosiops https://lesson.edu.ru/06/11
KU3HH

27 OCHOBHBIE 3Tanbl HEOPTAHUYECKOU IBOIOIIAN 1 Hos6pn https://lesson.edu.ru/06/11
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28 ['unoTessl 3apOXKACHUS )KHU3HU Hos6pn https://lesson.edu.ru/06/11
Uctopus 3emiid 1 METO/IbI €€ U3YUYCHUS.

29 JlaboparopHas pabota «/3ydenue u onvucanue 0.5 Hos6pb https://lesson.edu.ru/06/11
MCKOMAeMbIX OCTAaTKOB JIPEBHUX OPTaHU3MOB)

30 HauanbHbie 3Tanbl OpraHuyecKoi BOJIIOIUN Hos6pn https://lesson.edu.ru/06/11

31 OBOJIIOLMS HYKapUOT Hos6pn https://lesson.edu.ru/06/11
OCHOBHBIE 3TaIlbl 3BOJIIOIUU PACTUTEIILHOTO

32 Mupa. HpaKTI:IquKaH padora «H?'X%HHG 0.5 Hos10pb https://lesson.edu.ru/06/11
0COOCHHOCTEH CTPOCHHUS PACTEHUIN Pa3HBIX
OT/ICTIOBY

33 OcHOBHBIE 3TaIlbI 3BOJIIOLUY )KUBOTHOTO MHpa Hos6pp https://lesson.edu.ru/06/11
DOBodronus KUBOTHBIX. [IpakTuueckas padbota

34 «M3y4yenne ocoOEHHOCTEN CTPOCHUS 0.5 Hosi6ps https://lesson.edu.ru/06/11
MO3BOHOYHBIX KUBOTHBIX»

35 PaspiTHE XHU3HH HA 3eme 10 spamt 1 Hosiopb https://lesson.edu.ru/06/11
nepuoam

36 MaccoBLie BEIMHpaHHs — dKOJIOTHHECKHE Hos16pp https://lesson.edu.ru/06/11
KPHU3HUCHI MPOLILIOTO

37 (COBPEMEHHEI SKOTOTHICCKHH KPH3HC, ero Hexabpy  https://lesson.edu.ru/06/11
0COOEHHOCTH

38 (COBpeMEHHas CHCTEMA OPraHHHECKOro HexaOpp  https://lesson.edu.ru/06/11
TPOIILIIOTO

39 OCHOBHBIC CHCTEMATHYECKHE FPYTIIIbI Jlexkabpp  https://lesson.edu.ru/06/11
OpPIraHU3MOB

40 AHTpPOIIOJIOTHS — HayKa O 4YEJIOBEKE Jexabpp  https://lesson.edu.ru/06/11

41 Pasutue npejcTaBeHnii 0 MPOHCXOX/ICHHH Hexabpp  https://lesson.edu.ru/06/11
YeroBeKa
MecTo 4eroBeKa B CHCTEME OPTaHUIEeCKOTO

42 MHpa. Ha60p%TOpHaﬂ padora «Hsyuenne 0.5 Hexabpp  https://lesson.edu.ru/06/11
0COOEHHOCTEH CTPOEHHUS CKeJIeTa YelloBeKa,
CBSI3aHHBIX C IPSIMOXOXKICHUEM

43 JIBroKyliye cuibl aHTPOIIOTEHe3a Jexabpp  https://lesson.edu.ru/06/11
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CooTHolIIeHHE OMOJIOTUYECKUX U COIIMaJIbHBIX

44 (aKTOPOB B AHTPONIOTCHE3E 1 JHexabpr  https://lesson.edu.ru/06/11

45 OCHOBHBIE CTaIMM AHTPOIIOTEHE3a 1 Hexabpp  https://lesson.edu.ru/06/11

46 [Taneoreneruka u najeoreHOMHKa 1 Hexabpp  https://lesson.edu.ru/06/11

47 DBOJIIOIHUSI COBPEMEHHOTO YeJIOBEKA 1 Hexabpp  https://lesson.edu.ru/06/11
UYenoseueckue packl. [Ipaktuyeckas padbora

48 «M3y4eHne 3KOJIOTHYECKUX alarTalui 1 0.5 Jexabpp  https://lesson.edu.ru/06/11
YeJIOBEKa»

49 MeXaucIUIIMHAPHBIE METOAbI aHTPOIIOJIOTUN 1 SuBapp https://lesson.edu.ru/06/11

50 3apoxACHUE U pa3BUTUE IKOJIOTUU 1 SuBapp https://lesson.edu.ru/06/11
Mertons! skonorun. Jlaboparopuas pabota

ol «M3yueHne MEeToA0B FKOIOIMUECKUX 1 0.5 SHBapp https://lesson.edu.ru/06/11
HCCIICIOBAHUI

52 SHAUCHHE SKOTIOTHUCCKHX SHAHHH JUTA 1 SuBapp https://lesson.edu.ru/06/11
YenoBeKa

53 Okonoruueckue GaKTopsl 1 SlHBapb https://lesson.edu.ru/06/11
Abuotnueckue paxkropbl. CBET Kak

54 dKonoruteckuii paxrop. Jlaboparop Hat 1 0.5 SuBapp https://lesson.edu.ru/06/11
pabota «BblsiBIeHHE TPUCTIOCOOIEHUI
OpPTaHU3MOB K BIIMSIHUIO CBETa»
Aobuotuyeckue axropsl. Temneparypa kak

55 ;ﬁggg;ﬁ;ﬁ;ﬁiiﬁgﬁg ﬁfl?g:gg;gg E;ﬂ 1 0.5 SuBapb https://lesson.edu.ru/06/11
OpPTaHU3MOB K BIIHSIHUIO TEMIIEPATYPHI»
AbGuotnueckue GakTopbl. BrnaxHoCTh Kak

56 dronormaeckuii daxrop. Jlaboparopras 1 0.5 SaBapn https://lesson.edu.ru/06/11
paboTa «AHATOMHUYECKHE OCOOEHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHHS»

57 Cpenpl 0OuTaHUsT OPTaHU3MOB 1 SHBapb https://lesson.edu.ru/06/11

58 buonornueckue puTMbl 1 Oepanp  https://lesson.edu.ru/06/11

59 Kuznennble popMBbl OPraHU3MOB 1 O®epanp  https://lesson.edu.ru/06/11
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60 buoTtnueckue haxkTopsl 1 Oepanp  https://lesson.edu.ru/06/11
3HaueHre OMOTUYECKUX B3aUMOIEUCTBUM IS

61 CYILIIECTBOBAHUs OPraHU3MOB B CpEJIE 1 @®eppanb  https://lesson.edu.ru/06/11
oOuTaHus

62 DKOJIOTHYECKUE XapAKTEPUCTUKH TOMYIISAIIUN 1 Oepanp  https://lesson.edu.ru/06/11
OcHOBHBIE TTOKa3aTeNN MOMYJIALIUN:

63 YHUCIIEHHOCTb, TIOTHOCTb, BO3pPAcTHAS U 1 ®eppasib | https://lesson.edu.ru/06/11
M0JIOBAsi CTPYKTYpa
OcHOBHBIE TIOKA3aTeNN MOMYJIALINN:

64 POXKIAEMOCTD, IPUPOCT, TEMIT POCTA, 1 @Deppans | https://lesson.edu.ru/06/11
CMEPTHOCTh, MUTPALIUU

65 DKOJIOTHYECKasi CTPYKTYypa MOMYJISIIUN 1 ODeppans | https://lesson.edu.ru/06/11

66 JlnHamMuKa TOMYJISAINAN U €€ PeTYIISIHS 1 deppasib | https://lesson.edu.ru/06/11

67 EPHBHe pOCTa AMCICHHOCTH HOTy AL, 1 Maprt https://lesson.edu.ru/06/11

pUBBIE BBIKHBAHUS

Dxkonoruyeckas Huiia Buaa. JlaboparopHas

68 pabota «lIpucmocobeHus ceMsiH pacTeHUH K 1 0.5 Mapr https://lesson.edu.ru/06/11
pacceneHuIo»

69 Bun kak cucrema nomyisnui 1 Maprt https://lesson.edu.ru/06/11

70 3aKOHOMEPHOCTH MOBE/ICHNA 1 MHIpAIHi 1 Mapr https://lesson.edu.ru/06/11
YKUBOTHBIX

71 Coo011ecTBO OPraHu3MOB — OUOLIEHO3 1 Maprt https://lesson.edu.ru/06/11

72 DKocucTeMa Kak OTKPbITas CUCTEMaA 1 Maprt https://lesson.edu.ru/06/11

73 KpyroBopoT Bemects u NoTok sHepritH B 1 Mapr https://lesson.edu.ru/06/11
IKOCUCTEME

74 OcHOBHBIE TTOKA3aTENN SKOCUCTEMBbI 1 Mapr https://lesson.edu.ru/06/11

75 OKonornyeckre NupaMuibl 1 Mapr https://lesson.edu.ru/06/11

76 H3meHeHus coo01IeCTB — CYKIECCUH 1 Maprt https://lesson.edu.ru/06/11

77 Mouponusie xoancrenss. Jrocnerewt sepi -y Mapr  itpsilesson.edu u/0B/11

78 [IpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI TYHJIP, 1 Maprt https://lesson.edu.ru/06/11
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JIECOB, CTETICH, ITYCThIHb

79 AHTpPOIIOT€HHBIE YKOCUCTEMBI 1 Armpenb https://lesson.edu.ru/06/11
80 YpbosxocucremeL. [paxruiccas pabora 1 0.5 Anpenb https://lesson.edu.ru/06/11
«V3ydenue u onrcanue ypooIKOCUCTEMBI»
81 3aKOHOMe? HocTH (POpMHPOBAHHT OCHOBHEIX 1 Armpenb https://lesson.edu.ru/06/11
B3aMMOJICHCTBHI OPraHu3MOB B IKOCHCTEMAX
MexaHu3Mbl BO3JEHCTBUS 3arpsA3HEHUI
82 Pa3HbIX THIIOB Ha CYOOPraHH3MEHHOM, 1 Armpenb https://lesson.edu.ru/06/11
OpraHU3MEHHOM, TOMYIIALIMOHHOM U
HKOCHCTEMHOM YPOBHSIX
83 buocpepa — obmennanerapuas odonouxa 1 Armpenb https://lesson.edu.ru/06/11
3emiu
84 Yuenne B. U. Bepranckoro o 6uocdepe 1 Armpens https://lesson.edu.ru/06/11
85 3aKOHOMEPHOCTH CYIIECTBOBaHUs OHOChHeps 1 Arnpenb https://lesson.edu.ru/06/11
86 Kpyrosoporet semects u bnoreoxumirieckue 1 Arnpenb https://lesson.edu.ru/06/11
IIUKJIIBI
87 E;Eimom Ouocept. OcHoBHEIE GHOMbI 1 Amnpenp https://lesson.edu.ru/06/11
88 YcToiuuBoCTh OHOChepsI 1 Anpernb https://lesson.edu.ru/06/11
89 OKOJIOTUYECKUE KPU3HUCHI U UX TIPUYUHBI 1 Armpens https://lesson.edu.ru/06/11
90 BosneiicTBue uenoBeka Ha 6nochepy 1 Armpens https://lesson.edu.ru/06/11
91 AHTPOHOFGHHuoe BO3JCHCTBHC Ha 1 Maii https://lesson.edu.ru/06/11
PaCTUTENBHBINA U )KHBOTHBIA MU
92 OxpaHa IpUpoIbI 1 Maii https://lesson.edu.ru/06/11
93 OCHOBHBIE TIPUHIIHITBI YCTOHYNBOTO Pa3BUTHS 1 Mait hitps://lesson edu.ru/06/11
4eJI0BEYEeCTBA U MPUPOJIBI
ParnmonanbHOE TPUPOIOTIONBE30BAHHIE U
94 COXpaHEeHHe OMOJIOTHYECKOTO pa3Ho0Opa3us 1 Mait https://lesson.edu.ru/06/11
3emiu
95 O6odmenne no Teme «Mukpossomom 1 €& 1 Mait https://lesson.edu.ru/06/11

pe3yJIbTaThD)
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O06o006menue mo Teme «MaKpodIBOIIOLHUS U €€

96 1 Maii https://lesson.edu.ru/06/11
pe3ysibTaThDy

97 O6obmenne 1o Teme «lIponcxosucene 1 1 Mait https://lesson.edu.ru/06/11
Pa3BUTHC )KU3HU Ha Semiie»

98 Obobwenne no Teme «[Iponcxoxacime 1 Maii https://lesson.edu.ru/06/11
YCJIOBCKA — aHTPOIIOTCHE3»

99 Obobmenne 1o Teme «IKONOHA — HayKa o 1 Maii https://lesson.edu.ru/06/11
B3aMMOOTHOLICHUAX OPraHUu3MOB»

100 Obobwenne 1o Teme «OpranusMbl 1 Cpeia 1 Maii https://lesson.edu.ru/06/11
o0UTaAHUSI

101 O6O6meHIfe 110 TeMe «IKONOrHsl BUIOB 1 Maii https://lesson.edu.ru/06/11
MOITYJIAIIUHN»

102 O6obwenne no Teme «buochepa 1 Mait https://lesson.edu.ru/06/11
rio0anpHas S3KOCUCTEMAY

OBUIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

1. TepemoB A.B., IlerpocoBa P.A. buonorus. buonoruyeckue cucremsl u npoueccsl. 10
kiacc. O6mecTBO ¢ orpannueHHOlN oTBeTcTBeHHOCTHIO "MNOL] MHEMO3NHA"
(yrnyOneHHoe u3ydeHue),

2. TepemoB A.B., IlerpocoBa P.A. buonorus. buomornueckue cucremsl 1 mporecchl. 11
kiacc. O6miecTBO ¢ orpannueHHol orBeTcTBeHHOCTHIO "MOL MHEMO3NHA"
(yrmyOneHHoe U3ydeHHue),

3. Tepemon A.B., [TerpocoBa P.A. buonorus. buonorudeckue cucrtemsl u mpoiiecchl. 10
KJIacc: mocobue 1Jig CaMOCTOSTENIbHON paboThl 0O0yvaromuxcs. OO1IecTBO ¢ OrpaHUYEHHOM
otBercTBeHHOCTHIO "MOL] MHEMO3HNHA" (yrioy6iieHHOe H3y4YeHue)

METOINYECKHUE MATEPHUAJIBI JIUIA YUYUTEJIA

1. Tepemos A.B., Ilerpocosa P.A.IlporpaMmma u TeMaTnuyeckoe IIaHUPOBAHUE JJIS
o0mieoOpazoBarebHBIX opranu3anuid. buosorus. 10-11 xkmaccer

2. TepemoB A.B., IletpocoBa P.A. buonorus. buonorunueckue cucremsl u npomecchl. 10-11
KJIacChl (YIIIyOJIEHHBIA YPOBEHB): METOJUYECKOE TTOCOOUE ISl YUUTEIS

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. ®epepanpubiii nopTan «Poccuiickoe odpazoBanuey: http:/ www.edu.ru/

2. TTopran «Iludposoe obpazoBanuex: http://digital-edu.ru

3. "OUITN" denepanbHblii MHCTUTYT MEJArornieckux u3mMepenuii http://fipi.ru

4. Poccuiickas aieKTpoHHas mKkoia https://resh.edu.ru/

5. Mudposoii oOpazoBarensHbIA pecype s mkon AKmace https://www.yaklass.ru/
6. bubnuoreka mdpoBoro odbpazoBareabHOro KoHTeHTa https://urok.apkpro.ru/#

7. Yun.py — oOpa3zoBaresibHasi OHJIaiH-TIIaT¢opMa /IS IIKOJbHUKOB, UX POAUTENEH U
yuuTteneit https://uchi.ru/

8. Enunoe coaeprkanue oomiero oopasosanus https://edsoo.ru/

9. "Skysmart" - onnaitn 1mkosna st Aetei u moapocTkoB https://skysmart.ru/

10. HOC "Most mkoma" https://myschool.edu.ru/
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