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MNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma no yue6HOMY npeaMety "buonorus” (nanee - 6Mo0THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 oOpazoBannn B Poccuiickoit Deaepanumn»y, ®PI'OC COO, Konnenmuu mnpernogaBaHus
yuebHoro mnpeamMera «bruoorus» U OCHOBHBIX MOJOXKEHHN (herepanbHOi paboueil mporpaMmbl
BOCIUTAHHUS.

VYuebusiii npeamer «buonorus» yrimyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM oOiactu «EcTecTBEeHHO-HAYYHBIE MPEAMETHIY.
Cornacuo monoxenusim ®I'OC COO mnpodunbHble y4yeOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnnanyu 00y4eHus Ha yPOBHE CPETHETO
obmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM,
CpeIHUM OOIIUM, CpPeIHUM NPOPECCHOHANBHBIM U BBICHIMM OOpa3oBaHHeM. B To ke Bpems
KaX/IbIi U3 3TUX y4eOHBIX IPEIMETOB JOJDKEH ObITh OPUEHTHPOBAH HAa MPUOPUTETHOE PEIICHHUE
0o0pa3oBaTeNbHbIX, BOCIUTATEIbHBIX M PAa3BUBAIOIIMX 3aJay, CBA3aHHBIX C MpodopueHTanuein
0o0y4aromuxcsi ¥ CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOH OO0JacTH HAay4YHOTO 3HAHMA,
CBSA3aHHOTO C OWOJNOTHEN, MEAMIIMHON, SKOJOTHEH, IMCUXOJOTHEH, CIOPTOM HIU BOCHHBIM
JIEJIOM.

[Tporpamma no yue6HOMy npeamery "buonorus" gaét mpencraBieHHe O LETU U 3aadax
U3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOI€HHOM ypOBHE, ONpEeIsieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUE, €ro CTPYKTYpHUPOBAHHE MO pa3ieliaM U Temawm,
pacripenienieHue 1mo KiaccaM, peKOMEHAYET MOCIe0BaTeIbHOCTh H3yYeHHs y4eOHOTO MaTepuraa
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBs3€d, JIOTHMKH Yy4eOHOro IMpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydJarommxcsi. B mporpamMMe mo OHONOTHH peali30BaH IMPUHITUTT
MPEEMCTBEHHOCTH C H3Y4Y€HHEM OHOJIOTMHM Ha YPOBHE OCHOBHOTO OOIIEro 0oO0pa3oBaHUf,
Omaromaps 4yeMmMy IIpOCMAaTpHUBAaeTCs  HAIlPaBICHHOCTh Ha  IOCIEAYIOIIEe  Pa3BUTUE
OMOJIOTUYECKNX 3HAHHWM, OPHUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, FKOJIOTUIECKOTO MBIIUICHUS, MPEACTABICHUNA O 3A0POBOM 00pas3e KHM3HH, Ha
BOCIHTaHHE OEpPEeKHOTO OTHOILIEHHUS K OKpY)Karolled NpupogHoi cpere. B mporpamme 1o
OMOJIOTUM TakK)Ke IOKa3aHbl BO3MOXHOCTH ydeOHOro mnpenmera «buomorus» B peanu3anuu
tpeboBanuit ®PI'OC COO kK MIaHUPYEeMbIM JMYHOCTHBIM, METAlpeJIMETHBIM U NPEAMETHBIM
pe3yapTaTaM oO0ydeHuss W B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIbHOMN
NeSITeIbHOCTH O0YYaloIUXCcs MO0 OCBOCHMIO COZEp)KaHUs OMOJOrMYecKoro oOpa3oBaHMs Ha
YPOBHE CpeHEero 0011ero oopa3oBaHus.

VYuebublit npeaMer «buonorus» Ha ypoBHE CpeiHEro ofiero o0pa3oBaHHs 3aBeplLIaeT
Ouosnoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH HA pacIIMpeHUe U yriyOleHrne 3HaHu
oOyyaromuxcst O JKMBOM TNpUpPOJAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Ouosoruw,
AMOpHUOJIOTUN U OMOJOTUHU Pa3BUTHS, T€HETHKHU, CENEKIHUH, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YUEHHSI U HKOJIOTUH.

N3yuenue yuebHoro npeamera «buosorus» Ha yriayOJIeHHOM YpOBHE OpPUEHTHMPOBAHO Ha
HOJArOTOBKY OOyYaroIuXcs K TMOCIEYIONIEMY MOJIY4YEeHHIO OHOJIOrMyeckoro oOpa3oBaHUS B
By3aX M OpPraHU3alMsIX CpeaHero npodeccuoHaibHOro 00pasoBaHusi. OCHOBY €ro colepiKaHus
COCTaBJIIET CHUCTeMa OHMOJOTMYECKMX 3HAHMHM, MOJYYEHHBIX MpPU HM3YYEHUH OOYy4aroIIMMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJIOTMHM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpa3oBanus, B 10—11 kinaccax 3Tv 3HaHUS MOTYYarOT pa3BuUTHE. Tak, paCIIUPEHbl U YIITyOJIeHbI
OMOJIOTHYECKHE 3HAHUS O PACTEHUSX, >KMBOTHBIX, rpubax, OaKTepusix, OpraHH3Me 4YeJOBeKa,
O0IMMX 3aKOHOMEPHOCTSX MKH3HH, JOMOJHHUTEIbHO BKJIIOUEHBl OMOJIOTMYECKHE CBEIEHUS
MPUKIIATHOTO M TOMCKOBOTO XapaKTepa, KOTOpPhlE MOKHO HCIOJIB30BaTh KAK OPUEHTHUPHI IS
nocienyomero Beidopa npodeccun. BozmMokHa Takke MHTErpanusi OMOJOTMYECKUX 3HAHUU ¢
COOTBETCTBYIOIMMH 3HAHHUSMH, TIOTYICHHBIMU O0YUJaAIOIIUMUCS TIPU U3YUEeHUH (PH3UKH, XUMHH,
reorpadun U MaTEMaTHKH.



CrpykTypa mporpammbl 1o ydyeOHomy mpeamery "buonorus" oTpaxkaer CHCTEMHO-
YPOBHEBBII M HBOJIOLMOHHBIA MOAXOJbl K M3yueHHUI0 Ouosoruu. COrgacHO MM, HM3ydaroTcs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
9BOJIIOLIMM OPraHUYecKOro Mupa Ha 3emie, COXPAaHEHHUs OMOJIOTMYECKOTro pa3HooOpa3us
wianeTsl. Tak, B 10 Kkimacce M3ydalOTCsl OCHOBBI MOJICKYJISIDHOH M KJIETOYHOM OWOJIOTHH,
SMOPHOJIOrUM U OMOJIOTMU PA3BUTHUS, TEHETUKU U CEJNEKIHUU, OMOTEXHOJIIOTUM U CUHTETHYECKON
OMoNIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢uznonorun yenoseka. B 11 kiacce m3ydaroTcsi SBOJIIOLUMOHHOE YYEHHE, OCHOBBI SKOJIIOTUU U
yueHue o 6uocdepe.

Vuebublil npenmer «buonorus» mpu3zBaH o0OECEUUTh OCBOCHHME OOYy4YaroIIUMUCS
OMOJOTMYECKUX TEOPUM M 3aKOHOB, WUJEH, NPUHLMIIOB W TIpaBW, JIeKAllUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTHHBI MMpa, 3HAHUH O CTPOEHUHM, MHOrooOpasuu u
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOMyJISAIud, OWOLeHO03a, SKOCHCTEMBI, O BBIIAIOIIMXCS
HAYYHBIX JOCTH)KEHHSIX, COBPEMEHHBIX MHCCIIEOBAHUSAX B OHMOJOIMH, NMPHUKIATHBIX aCHEKTax
Ounonornyeckux 3HaHWM. /g pa3BUTHS W MOIJEp)KaHUS MHTEpeca 0O0yJaromuxcs K OMOJIOTUU
Hapsy CO 3HaYUTEIbHBIM 00BEMOM TEOPETUYECKOI'O MaTepuaa B COJEpKaHUU MPOrpaMMBbI 110
OMOJIOTHH TIPEIYyCMOTPEHO 3HAKOMCTBO C HMCTOPHEN CTAHOBJICHHMS W PA3BUTHsSI TOW WA MHOU
o0acTi OMOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YYEHBIX B PELICHHE BaXKHEHUIIMX
OMOJIOTUYECKHUX B HKOJIOTHYECKUX MTPOOIIEM.

Llenp u3yuenust yue6Horo npeamera «buosorus» Ha yriyOlnEHHOM ypOBHE — OBJIAJICHUE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAIBHOW OpraHU3allMi JKUBBIX CHCTEM
pasHOro paHra U NpuoOpeTeHre YMEHUH MCIOJIb30BaTh 3TH 3HaHMS B (POPMUPOBAHUM MHTEpeca
K OmnpenencHHoi o6sactu mpoecCHOHATIBHON JEATeIbHOCTH, CBSI3AHHOW C OMOJIOTHEH, WU K
BbIOOpY y4eOHOT0 3aBeIeHHs I IPOAOIIKEHHUS OMOJIOTHYECKOro 00pa3oBaHus.

Jloctuxenue 1enu n3ydeHus ydeOHoro npeamera «buosiorus» Ha yriiyOJ€HHOM YpOBHE
o0ecreynBaeTcs pelIeHueM CaeIyoIuX 3a1au:

OCBOCHHE OOYYaIOIUMHUCSA  CHUCTEMBI  OHOJIOTMYCCKUX  3HAHWK: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOpUSX, KOHLEMNIMIX, MIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M IpaBHIIaX,
COCTAaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYyHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOTr000pa3uu 1 0COOEHHOCTSIX OMOJOTMUYECKUX CHCTEM (KJIETKa, OPraHu3M, MOIMYJISALUs, BUJ,
OouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOydYaromMxcsi €  METOJAAMU  TO3HAHUSA  JKUBOM  NPHUPOABI:
UCCIIEI0BATEIbCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KJIETOYHOM Onosoru,
AMOpHUOJIOTUN U OMOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTUU U CUHTETHUECKOMN
OMoJNIOTHH, TMAJEOHTOJOIMH, OKOJOTMM); METOJAaMH  CaMOCTOSITEIbHOTO  NPOBEICHUS
OMOJIOTHYECKUX HCCIIEeOBaHUI B JsabopaTopuu U B Ipupojae (HaOmoaeHue, H3MEpPEHUE,
HKCHEPUMEHT, MOAETUPOBAHNE);

OBJIaJIcHUE OOYYaIOLIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAIU3UPOBATH U
UCIOJIb30BaTh OMOIOTUYECKYI0 HH(OPMAIINIO; TTOJIb30BaTHCS OMOJIOTNYECKO TEPMUHOIOTHEN U
CUMBOJIUKOW;  yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OHOJIOTMM U  COLMAIBHO-
HKOHOMHUYECKUMH U SKOJIOTHYECKUMH IpOoOJIeMaMH YeJIOBEYECTBa; OIICHHWBATh IOCIEICTBUS
CBOEHM JIEeATENIbHOCTH 110 OTHOLIEHUIO K OKpYXKarolled NpHUpPOJHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3/I0POBBIO  OKPYKAIOIIMX JIOeH; OOOCHOBBIBaTb M  COOJIIOJAaTh  MeEphl
npoUIaKTUKU MH(QEKIMOHHBIX 3a00J1eBaHMi, MpaBuia MOBEICHUS B IPHUPOJIE U oOecreueHus
0€30MaCHOCTH COOCTBEHHOM KH3HENEATeNbHOCTH B YPE3BbIUANHBIX CUTYalMsIX MPUPOJHOTO U
TEXHOTE€HHOT'O XapakTepa; XapaKTepHu30BaTh COBPEMEHHbIE Hay4dHble OTKpPBITHUS B o01acTu
OHOJIOTHH;

pa3BUTHE y 00YYaIOIIMXCS MHTEIIEKTYaJbHBIX U TBOPYECKHUX CIHOCOOHOCTEH B mpolecce
3HAKOMCTBA C BBIIAIOLUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIEIOBaHMSIMU B OHOJIOTHH,
pelaeMbIMH €10 MpodjeMaMu, METOJI0JIOTHEel OHMOJIOrMYecKOro HCCIe0BaHusl, MPOBEIECHUs



OKCIIEPUMEHTATBHBIX HCCIICIOBAaHUM, peIIeHHs] OWOJOTHYEeCKHX 3a/ad, MOJEIUPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB M TPOIIECCOB;

BOCIIUTAHHUE Y OOYYArOIIMXCSl [IEGHHOCTHOTO OTHOIICHHS K JKUBOW MPHPOJC B IEIOM H K
OTIeNbHBIM €€ O00beKTaM U SBJICHUAM; (OpPMHpPOBAHME SKOJIOTHMYECKOH, TIE€HETHUYECKON
TPaMOTHOCTH, OOMICH KyJIbTYpHl MOBEACHHUS B TPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

nproOpeTeHne 00yJarOIUMUC KOMIIETEHTHOCTH B PAIIMOHAIBHOM MPUPOIOIIOIE30BAHUN
(cobmroneHue TmpaBUJl TOBEJACHUS B TPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpaHEHHH COOCTBEHHOTO 3/I0pPOBBSl U 3JI0POBbsSI OKPYXKAIOMIMX JIoAeH (COOMI0OaeHus Mep
npodunaktuku  3aboneBaHuii, oOecriedeHne  OE30MACHOCTH  KU3HEACSITEIBHOCTH B
YpEe3BBIYAHBIX CUTYAIUSX MPUPOTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIIOIH30BAHUS
OMOJOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/laHME YCIOBUHM M OCO3HAHHOTO BbIOOpa OOYYaAIOMIMMUCS WHIUBUIYaTbHON
0o0pa3oBaTeNbHOIl  TPAeKTOpUH, CHOCOOCTBYIOLIEH mocienymoleMy npodhecCHOHATbHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUU C WHIUBUIYaJbHBIMA HMHTEPECAMH M TOTPEOHOCTIMU
peruoHa.

OO01iee ymuClIO YacoB, OTBEACHHBIX Ha W3yuy€HUE OHOJOTMM Ha YriayOJIEeHHOM YpOBHE
cpenHero obmiero obpasoBanms, coctaBiser 204 dgaca: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIeno).

Ot6op opraHu3alMOHHBIX (QOpM, METOJOB U CPEACTB OO0ydeHus OuOJIOTUH
OCYIIECTBIISICTCSI C YUETOM CIEIU(PHUKH €ro COJEPXKAHWUA M HAIpPaBICHHOCTH Ha MPOJOIKEHHE
Ounosnoruueckoro oOpa3oBaHMs B OpraHU3alUsAX CpeIHero NpodecCHOHATBLHOTO U BBICIIETO
o0Opa3oBaHusl.

OO0s3aTeNbHBIM YCIOBHEM IMPH OOyYeHHHM OMONIOTHMU Ha YIrIyOJIEHHOM YpPOBHE SIBIISETCS
MPOBEJICHUE JIA0OPATOPHBIX W MPaKTHYECKUX pabor. Takxke ydacThue oOOydarommxcs B
BBIMIOJTHEHUH  TPOEKTHBIX UM y4eOHO-UCCIIEOBATENbCKUX PAabOT, TeMaTHKa KOTOPBIX
OTIpEeNeNACTCS YYUTEJIEM Ha OCHOBE HWMEIOIIMXCS MaTepHUAbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEPKAHUE OBYYEHUA

10 KUIIACC

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

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHnHas O6MoJIOTHSI — KOMILIGKCHAas Hayka. KpaTkast wcTtopusi pa3BuTHs OHOJIOTHU.
buonornyeckue Hayku M u3ydaemble UMHU InpoOneMbl. DyHIaMeHTalIbHbIE, NPUKIAAHBIE U
MOVCKOBBIC HAYYHBIEC UCCIIEIOBAaHHS B OMOJIOTHH.

3HayeHue Ouojoruv B (HPOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyUYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueid. 3HaueHHWEe OHONIOTMHM B MPAKTHYECKON
JEATCIIBHOCTH  YEJIOBEKA: MEAMIMHE, CEIbCKOM XO34HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
IPUPOJIBI.

JdemoHcTpauMu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, Y. Iapsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, M. . Meunuko, H. . Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuupl u cxembl: «CBsi3p OMOJIOTUHU C IPYTMMHU HaykaMu», «CucreMa OMOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak npeaMeT u3ydeHus: ouosoruu. CBONMCTBA )KUBBIX CUCTEM: €JMHCTBO
XUMHYECKOTO COCTaBa, IUCKPETHOCTb M LIEJIOCTHOCTb, CIOKHOCTb U YHOPSJOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOpPraHM3alus, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
WU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKHUBBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHBIMA, TKAHEBbIN,
OpraHU3MEHHBIH, HOIYJIALIMOHHO-BUI0BOM, 9KOCUCTEMHBIN (OmoreoneHOTHYECKHUIA),
ouocdepusbiid. [Ipomeccsl, MPOUCXOASIINE B KUBBIX cucTeMax. OCHOBHBIC MPHU3HAKH YKHUBOTO.
XKuznp kak opma cymecTBoBaHus Marepuu. Hayku, usydaronue >KuBble CUCTEMBl Ha Pa3HbIX
YPOBHSIX OpraHU3alllu.

N3yuenue xuBbIX cucteM. Metoasl Ouonornyeckoi Hayku. HaGmronenuwe, nsmepeHwue,
DKCIIEPUMEHT, CHUCTeMaru3anus, MmeraaHanu3. lIoHsaTMe O 3aBUCMMOM W HE3aBUCHMOU
nepeMeHHO#. [lnanupoBanue skcnepumenta. IlocraHoBka m mposepka rumote3. Hynesas
runore3a. [lonsaTue BEIOOPKU U €€ 1ocTOBepHOCTh. Pazopoc B Ouonornueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3yJIbTaToB. [[pMUnMHBI NCKaKE€HUS PE3yJIbTAaTOB HKCIEPUMEHTA.
IToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuupel u cxembl: «OCHOBHBIE TPU3HAKH JKU3HW», «bHOJOrMYeckue cucrteMsly,
«CBoiiCTBa )KMBOW MaTepun», «YpOBHU OpPraHU3aluyu KUBOU NpUpOIbD», «CTpOeHUE KUBOTHON
KIeTkn», «TkaHm  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIIOBEYECKOTO  OpTraHu3May,
«buoreonenos», «buochepay, «MeToabl U3ydeHUs KUBOH PUPOIBD».

O6GopynoBanue: 1abopaTtopHOE 00OPYAOBAHUE JIJIsl TPOBEACHUS HAOIIOACHHHN, U3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTuyeckas padora «licnonp3oBaHuEe pa3IMUHBIX METOAOB IpPU H3YyYEHUH MKUBBIX
CUCTEMN.

Tema 3. buosiorust KieTrku

Knerka — cTpykTypHO-(YHKIMOHAIbHAS €IUHULA JKUBOTO. VICTOpHS OTKPBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUS COBPEMEHHOM KJIETOUHOM TEOPHUH.

MeToapl MOJEKYISpHOW M KIETOYHOW OWOJIOTHH: MHUKPOCKONUS, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, aAuddepeHnnanbHOe  LEHTpUYTHPOBaHHUE,



KyJbTUBHUPOBAHUE KIETOK. M3yueHue GukcuposanHuix Kiemox. DIEKTPOHHAS MHUKPOCKOIIHSL.
Kougoxanvnaa muxpockonus. Bumanvhoe (npusicuznennoe) uzyyeHue Kiemox.

JleMoOHCTpaL U

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

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

OO6opynoBaHue: CBETOBOM MMKPOCKOI, MHMKpPOIpENaparbl pacTUTENIbHBIX, UBOTHBIX WU
OakTepraIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeTONOB KIETOYHOW Ouosioruu (xpomarorpadus,
anektpodopes, nuddeperiuanpHoe nenTpudyruposanue, [1LP)».

Tema 4. Xumudeckasi OpraHu3anus KJIeTKU

XHUMHYECKUHN COCTaB KJIETKU. Makpo-, MUKpPO- U yJIbTPaMUKpPO3JIeMeHThI. Boaa u e€ posib
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUM KIETKH, TEIUIOPETYJIALHUN.
MunepasnbHbie BellecTBa KJIETKH, UX Ouojorudeckas poiib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBod Momekynbl. [lepBuuHas cTpykTypa Oeika, menTuaHas
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHuYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GpyHKIuu 0eiaKkoB. /lpuonsi.

VYrneBoabl. MoHOcaxapuibl, JuUcaxapuibl, OJIMrocaxapuibl M mojucaxapuabl. OOmui
IUIaH CTpPOeHUsT U (U3UKO-XMMHUYECKHE CBOMCTBa YriieBoAoB. buonorudeckue QyHKINN
YTJIEBOJOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOWCTBA. Knaccudukammst — JTUIUaIoB.
Tpurnunepunasl, GochomunuIbl, BOCKH, cTepousl. buonornyeckue Gpynkunu munuaos. O0mue
CBOICTBa OHMOJOTMYECKMX MeMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKAHUIO,
IIOJIYIIPOHHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJTHK u PHK. Ctpoenue HyknenHoBbIX kucioT. HykneoTuasl.
[Mpunmun kommementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas criupaib.
Mectonaxoxaenue u ouonornueckue ¢pynkuu JJHK. Bunst PHK. ®ynknun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buonornueckue
¢ynkuun AT®. BoccTaHoBleHHBIE MEPEHOCUMKH, HUX (GYHKIMH B KieTke. /[pyeue
HYKaeo3uompugocgamol (HTD,). CexBennpoBanue  JIHK.  Memoow  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosorusi: OMOXMMHYECKHE W OHO(PU3NYECKHE HCCIEAOBAaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINIeKyl. Mooenupoganue cmpykmypol u QyHKyui
Ouomonekyn u ux Komniekcos. Komnvromepnuiti Ousain U OpeaHuyecKuti cunme3s 6UOMONEKY U
UX HENPUPOOHBIX AHATI0208.

JleMoOHCTpaL U

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

[uarpammsl:  «PacnpeleneHne XUMHYECKMX DJIEMEHTOB B  HEXHMBOW IPHUPOJE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW MIPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanueckass TabnMLIa XMMUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOAB», «BemectBa B cocraBe oOpraHusMoBy», «CTpoeHHME MOJEKYJbl Oenkay,
«CTpyKTYypbl O€NnKOBOW MOJEKYNIb», «CTpoeHHE MOJEKYI YrieBoaoB», «CTpoeHHe MOJEeKyI
munuoBy, «HykinenHoBbie KUCTOTE, «CTpoeHue MoeKyiabl ATDy.

Ob6opynoBaHue: XMMHUYecKas Mocyia 1 000py10BaHHE.

JladopaTropnasi padora «O0HapyKeHHE OEITKOB C TTOMOIIBIO KAYECTBEHHBIX PEaKITU».

JlabopaTopnas pa6ora «lccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH



Tumbl KJIETOK: dyKapHOTHYecKass M IMpokapuotudeckas. CTpyKTypHO-()yHKIIMOHAIbHBIC
00pa3oBaHMs KIJIETKH.

Crpoenue mnpokapuoTHueckor kieTku. Kierounas crTeHka OakTepuii u  apxew.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

CrtpoeHue u QpyHKUMOHHpPOBAHHE dyKapuoTHdeckoi kieTku. [Imazmarudeckas memOpaHa
(mmazmanemma). CTpykTypa IUTa3MaTHuecKod MeMmOpaHbl. TpaHCIOPT BEIIECTB 4epes
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbBIN (muddysus, obOneruénnas auddysus), aKTUBHBIN
(mepBUYHBIA U BTOPUYHBIN aKkTHUBHBIA TpaHcnopt). [lomymponumaemocts mMemMOpansl. Pabota
HATPUN-KaJIMEeBOro Hacoca. DHIIOIMUTO3: MUHOIKUTO3, (harounTo3. Jk3ounTo3. Kierounas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PacTEHHH, TpHOOB.

[utomnaszma. I{uro3one. [lutockener. JIBwkenwe nutomiazMbl. OpraHouzibl KJIETKH.
OnHoMeMOpaHHBIE OPraHOUIBI KIETKH: dHAoIIazmMaTrndeckas cetb (DI1C), anmapar ['onbmxwy,
JN30COMBI, UX CTpoeHHe U (YHKIUHU. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHre TpaHyJSPHOTO peTUKYynyMa. Mexanusm Hanpasnenus 6enxkosé ¢ OIIC. Cunres
pactBopuMbIXx  OenkoB. CuHHTe3  KIETOYHBIX MeMOpaH. [magkuii  (arpaHynsipHBIi)
SHIOIUIa3MaTHYeCKui peTukyayMm. CekperopHast (GyHkuus anmapara ['onbmku. Moougukayus
benxos 6 annapame I onvocu. Copmuposka 6enxog 6 annapame I o1v02cu. TpaHCHIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbIxX KieToK. Kiterounslii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWUIBI KJIETKH: MHUTOXOHIPUHU, MJIACTUIBL. [Ipoucxodicoenue
mumoxonopuui u niacmud. Cumbdbuocenes (K.C. Mepesckosckuui, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MHUTOXOHApUA © miactul. llepBuuHble, BTOPUYHBIE U CJOXKHBIC IJIACTH]IBI
(OTOCUHTE3UPYIOUINX 3YKapUOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIHX
pacTeHuil.

HememOpannsie opranouap! kieTku CtpoeHue U (GYHKIMA HEMEMOpPaHHBIX OPraHOUIOB
kieTkd. PuGocombl.  Ilpomesicymounvie  gunramenmol. MukpodunamMeHTbl. AKmuHogvle
Mukpoghunamenmsi. MBIIICUHBIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEYHbIX KAEmOK.
Muxkpotpybouku. Krerounsiii mentp. CrpoeHHe U [BUKEHHE KIYTHKOB U PECHHYEK.
MuxkpotpyOouku ruToriasmel. Llentpuons. berku, accoyuupoganuvie ¢ MUuKpoguiameHmamu u
muxpompyboukamu. Momopuuvie 6enxu.

Anpo. OOosouka sapa, XpOMaTUH, KapuoIIa3Ma, SAPBIMIKU, UX CTPOEHUE U (YHKIUU.
Snepublil GenkoBelii MaTpuKC. [IpocTpaHCTBEHHOE PACHOJIOXKEHHE XPOMOCOM B MHTEp(hazHOM
anpe. Jyxpomamun u 2emepoxpomamur. benku XpomMaThHa — TUCTOHBI. J{unamuxa s0epHou
0001104KU 8 Mumose. S0epHulil mpancnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAs  XapaKTEpPUCTUKA  KIETOK  JYKapHOT
(pacTUTENbHOM, YKUBOTHOM, TPUOHOIN).

JleMoOHCTpaL U

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

Tabmunpel u cxembl: «CTpOEHHME SYKapUOTHYECKOM KIeTKu», «CTpoeHHe 3>KUBOTHOU
KJIeTKH», «CTpOeHHe pacTUTENbHOM KIeTKN», «CTpoeHre MUTOXOHAPUMWY, «Snpoy», «CtpoeHue
MPOKAPUOTUYECKOUN KIETKH.

Ob6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIIPENapaThl PaCTUTENBHBIX, >KUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepuaibHbIX KJIETOK.

JlabopaTopnasi paGora «l/3ydueHne cTpoeHUs KIETOK pa3INYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOPAHBI».

JlabopaTopnas padora «/ccnenoBaHue mia3mMonusa U AEIUIa3MOJIM3a B PACTUTENBHBIX
KJIETKax.

IIpakTnyeckas padora «/3ydeHne IBHKEHUS TUTOILUIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BeleCTB U IPpEeBpalLlleHHe JHEPIMHU B KJIeTKe

AcCUMMIIAIMS ¥ JUCCUMIISALUS — JIBE€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTPOQHBIH U  reTepoTpodHBIA. YuyacTue KHUCIOpoAa B OOMEHHBIX  Ipoleccax.



Ounepreruyeckoe oOecrieueHne kieTku: npeBpameHue AT® B oOMeHHBIX Tpolieccax.
depMEHTATUBHBIN XapakTep peakIuil KJIeTOYHOro Meradoyim3ma. DepMeHTHI, WX CTPOCHHE,
cBoiicTBa W MexaHu3M jaehcTBus. Kodepmentsl. Otiauuus (pepMEHTOB OT HEOPTraHMYECKHX
KaTajau3aTopoB.  benku-akTUBAaTOpel U OEIKU-UHTMOUTOPBL.  3aBUCUMOCTb  CKOPOCTHU
(epMEHTATUBHBIX PEAKIHIA OT PA3IIMYHBIX (PAKTOPOB.

[lepBrUYHBII CHUHTE3 OpPraHWYECKHX BELIECTB B KieTKe. POTOCUHTE3. AHOKCUEHHbIU U
oKcuceHuvlll  pomocunmes 'y baxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peaxyuonHoz2o yenmpa. Ponb xmoporuiactoB B mporuecce porocunre3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTD (DOTOCHHTE3A.
Bnusinue paznuyabix pakTOpoB Ha CKOPOCTh poTOCHHTE3a. 3HaUeHUEe (GOTOCHUHTE3A.

Xemocunte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHMHTETUKOB:  HHUTPH(PHLIUPYIOIIHE
OakTepuu, Kene300akTepuu, cepodakTepuu, BOJOPOIHBIE OaKkTepun. 3HAYEHHUE XEMOCHHTE3A.

AnaspoOHble opranus3Mbl. Bunbel Opoxenus. [IpoaykTel OpoXeHHS M MX HCHOJIb30BaHUE
4yelloBeKOM. AHa’poOHbIE MHUKPOOPTaHM3Mbl KaK OOBEKThl OMOTEXHOJOTMHU U BO30YyIUTENN
Oone3Hel.

AspoOHBIE OpraHu3Mbl. JTambl 3HepreTudeckoro obmena. IloaroroBuTenbHBINA STam.
['mukonu3 — 6eCKUCIOPOAHOE PACUIEINIEHUE TIIIOKO3bI.

buonornuyeckoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHue. Pojib MUTOXOHIpUN B mpoleccax
Oounonornyeckoro okucieHus. Lluxnmyeckne peakumu. OxuciaurenbHoe (GochopHImpoBaHHE.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomownnoti ATD-
cunmaswl. llpenMyiiectBa a’poOHOro MmyTH OOMEHa BEIIECTB INEpe]  aHadPOOHBIM.
O} PeKTUBHOCTD SHEPTreTHIECKOr0 0OMEHa.

JleMoOHCTpaL U

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

Tabmunper 1 cxembl: «DOTOCHUHTE3Y», «DHEpreTHueckuid oOmen», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBON MUKPOCKOII, 000pyA0BaHUE ISl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKONW aKTUBHOCTH (epMEeHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopaTtopnas paGora «lI3yueHne (epMEHTATHBHOIO pacUICIUICHUs MepoKCuaa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX.

JlaGopaTopHnas pa6ora «CpaBHeHuUE NMpoLeccoB (OTOCHUHTE3a U XEMOCHHTE3a».

JladopaTopnas padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HacneacrBenHass HHPOPMALMA M pean3anus eé B KJIeTKe

Peakuuu marpuyHoro cunrtesa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKIUSAX MATPUYHOIO
cuHTe3a. Peanmszamus HacienCTBEHHOW WHQpopMaluu. [ eHeTHYecKuil KOoJ, ero CBOWCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIMIIBI TpaHCKpHUNIMK: KOMIUJIEMEHTAPHOCTb,
AHTUNAPALIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue TpancnoptHeix PHK B GnocunTtese Oenka. YcioBus
6uocunTe3a 6enka. KogupoBanue aMuHoKucioT. Poibs pubocom B OuocuHTe3e Oenka.

Cospemennvie npeocmasnenusi o cmpoenuu 2enog. OpraHuszalys reHoma y IpoKapuoT U
9yKapuoT. Perymnsius akTUBHOCTH T'€HOB y mpokapuoT. ['mmoreza omepona (®. XKakob, XK.
Mano). Monekynsipuvie Mmexanusmvl dKcnpeccuu 2eHos y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Peryisaius oOMeHHBIX MpolieccoB B kieTke. Kierounslii romeocTas.

Bupycel — HeksleTouHbIe (OPMBI )KU3HU U OoONUratHele napazutel. CTpoeHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusneuwwiti yuxn JIHK-cooeporcawux
supycos, PHK-cooeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.



Bupycubie 3a0oneBaHust uyenoBeka, KHBOTHBIX, pacrenuit. CIINJ, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmespayus u ananus bonvuux maccusos («bigdatay) cmpyxmypruvix
buonoeuveckux OauHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwe. Ilpocpammupyemvie
@ynxyuu 6enxos. Cnocobwvl docmasKu 1eKkapcms.

JdemMoHcTpauMu

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

Tabmumpl w  cxembl: «buocuHTe3 Oenka», «l'eHeTMdeckuid Koa», «Bupycs,
«baxrepuodaru».

IpakTnyeckas padora «Co3nanue MOJACIH BUPYCay.

Tema 8. ’/Ku3HeHHBbIH MUK KIETKH

Knerounslii nuki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcoOeHHOCTH
MpOIeCCoB, mpoTekaronux B uHTepdase. [loaroroBka kietku kK aeneHuto. [IpecuHTeTHYECKU
(IOCTMUTOTUYECKHI), CUHTETUYECKUH M TMOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEePUOIbI
uHTEpQa3bl.

Marpuunbii  cunre3 JHK — pemukanus. Ilpunnuner  peruukamuu — JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATHUBHBIN  CHUHTE3, aHTUIAPAUICIBHOCTh. MeXaHu3M
permmkauun  JIHK.  Xpomocombr. Ctpoenne xpomocom. Temomepsl U Tenomepasa.
XpOMOCOMHBIH HA0Op KJIETKH — KapUOTHUM. J{MIUIOMAHBIA M TaruiOuIHBIA HaOOpPBI XPOMOCOM.
['omonornynsie XxpoMocomsl. [1010BbIE XPOMOCOMBL.

Henenune kierkn — mMuto3. CTagum MHUTO3a W MPOUCXOJANIME B HUX MPOLECCH. THIIBI
muto3a. Kapuoknnes u nutokunes. buonornueckoe 3HaueHHE MUTO3A.

Perynsiiiust mutoTHUecKoro Iukia kieTku. [Iporpammupyemasi kjieToyHas THOEIb —
aromnTo3.

Knerounoe siapo, XxpoMocombl, (QyHKIIMOHAIBHAS TeHOMUKA. Mexanusmsl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kremox. «L{ugpposas knemkay» — buounghopmamuuecxkue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdeMoHcTpannn

Tabmuupl 1 cxembl: «KU3HEHHBIM UK KIETKH», «MuUT03», «CTpOoCHHE XPOMOCOMY,
«Pemmukanmsa JJHK».

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

JlabopaTopnasi paGora «l3yueHne XxpoMOCcOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnasi pa6ora «HaOmroneHne MuTo3a B KIETKaX KOHYMKA KOpelIKa Jiyka (Ha
TFOTOBBIX MUKpOIIpEnaparax)».

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

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

OC0OEHHOCTH CTPOEHUS U KU3HEACATEIHLHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJTHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUCThl. KoloHuanpHbIe
OpTaHU3MBI.

B3anmMocBs3b yacTeil MHOTMOKJIETOYHOTO Opranu3Ma. TkaHu, opraHbl U CUCTEMbI OPTaHOB.
OpranusM Kak equHoe nenoe. ['omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHeil: oOpa3oBaTenbHas, IOKPOBHas,
MPOBOJIAIIASL, OCHOBHAs, MexaHuudeckas. OCoOOCHHOCTH CTpoeHUs, QYHKIMI U PaCOIOKCHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX H  4Ye€JIOBEKAa. THWIBI JKUBOTHBIX TKaHEW: dIUTEIHATbHA,
COCIMHUTENbHAS, MbllIeuHas, HepBHas. OCOOCHHOCTH CTpOeHHUs, (PYHKIHA U PacHONIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX M YEJIOBEKa.

Opranbl. BereratuBHble U reHEpaTHUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4esioBeKa. DYHKITMU OpraHOB M CHCTEM OPTaHOB.



Onopa Tena opranusmoB. Kapkac pacrenuii. CkeneTsl OAHOKIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapyxHblil 1 BHyTpeHHHI ckesieT. CTpOEHUE U TUIIbI COCTMHEHUS
KOCTEH.

JIBukeHre OpraHu3moB. JIBWKEHHE OJHOKJIETOYHBIX OpraHu3MoOB: aMEOOHIHOE,
KI'YTUKOBOE, DPECHHYHOE. J[BM)KEHHWE MHOIOKJIETOUHBIX PACTEHUH: TPONM3Mbl U HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX KUBOTHBIX M YeJIOBeKa: MbllieuHas cucrema. Pednekc. CkeneTHbie
MBIIIIBI ¥ UX paboTa.

IIutanue opranu3mos. Ilormomienre BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacreHusMu. IlutaHue XUBOTHBIX. BHYTPUIIOIIOCTHOE M BHYTPUKIIETOUYHOE IHILIEBAPEHHUE.
[lutaHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbl NMUIIEBAPUTENBHOrO TpakTta. [IumesBapurenbHble
’kenesbl. [InmeBapuTenbHas cucTeMa 4eaoBeKa.

Hpixanue opranu3MoB. [[pixanue pactenuid. Jpixanue >xuBoTHBIX. uddy3us ra3oB yepe3
NOBEPXHOCTh KJeTku. KoxkHoe apixanue. JlpIxarenpHas MOBEpXHOCTh. JKabepHoe u néroyHoe
JIpIXaHue. JIpIXaHWMe ITO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLHMOHHOE YCIOXHEHUE
CTpO€HHUS JETKUX I103BOHOYHBIX >KUBOTHBIX. JlpIXaTenpHas cucTema dYeinoBeka. MexaHu3Mm
BEHTWISIIIUM JETKUX y NTUI U MIIEKONUTAOIIUX. Perynsnus apixanus. [{pixarenbHbie 00bEMBI.

TpancnopT BemeCTB y OpPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI pacTeHuM. TpaHcHopT
BELIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MO3BOHOYHBIX KMBOTHBIX M uenoBeka. Cepjue, KPOBEHOCHBIE cOCYIbl M KpoBb. Kpyru
KpOBOOOpaIeHus.  DBOJIOLMOHHBIE  YCIOXXHEHHSI  CTPOCHHS  KPOBEHOCHOH  CHUCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Boinenenne y opranu3moB. Beigenenwe y pacreHuil. BbiaeneHue 'y KMBOTHBIX.
CokpaTtutenbHble Bakyoiau. Opranbel BblaesneHusd. @uibTpanus, cekpenuss U oOpaTHOe
BCAChIBaHHE KaK MEXaHU3MbI paObOThI OPTaHOB BblJeNeHUs. CBA3b MOJIOCTH Tella ¢ KPOBEHOCHOMH
U BBIICIUTENbHON cucTeMaMU. BplieneHne y MO3BOHOYHBIX >KMBOTHBIX M uernoBeka. lloukn.
Crtpoenue u ¢pyHkironuposanue Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3amuTa y OpraHu3MoB. 3allliTa y OJHOKJIETOYHBIX OpraHuzMoB. Cropbl OakTepuil u
LUCTHI MPOCTEHIINX. 3aluTa Y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpeacrBa naccuBHOM U
XAMHUYECKOMN 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [I0KpOBBI 1 X IPOM3BOJHBIE. 3alIUTa OPraHU3Ma
or OonesHell. MMMmyHHas cucrema uenoBeka. KileTOUHBI W TyMOpanbHBIi UMMYHHTET.
Bpoxnénublii ©M  NpHOOpPETEHHBIM  crienUupUUecKuil UMMYHHUTET. TeopHs KJIOHAJIbHO-
cenexktuBHoro nmmyHnutera (I1. Dpmux, ®. M. Bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. PoJsib BpOXKJIEHHOrO0 IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

PazppaxkumocTs W perynsuus y OpraHusMoB. Pa3apaxumMocTh y OJHOKJIETOYHBIX
opranu3MoB. Takcuchl. Pa3napaxumMocTs M peryisinus y pacreHuil. PocTroBele BeniecTBa M HX
3Ha4YCHHUE.

HepBHas cucrema u pediaexTopHas peryisuus y XUBOTHbIX. HepBHas cucrema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBl y KHUBOTHBIX. OTIemnsl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JXKUBOTHBIX. Pediiekc u pednextopHas ayra. bezycnoBHble u
YCJIOBHBIE PE(IIEKCHI.

I'ymopanbHasi perymsiivsi M SHIOKPHUHHAs CUCTEMa JXUBOTHBIX M uyesoBeka. JKenessl
SHIOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleiicTBue TOpMOHOB. B3anMOCBS3b HEPBHOW H
SHJIOKPUHHOH cucteM. [ unoranamo-runodusapHas cucrema.

JleMoOHCTpaL UK

IToprper: U. I1. I1aBnoB.

Tabmupel u cxeMmbl: «OAHOKIETOYHBIE BOAOPOCINY», «MHOTOKJIETOUHBIE BOJOPOCIN,
«baktepun», «lIpocreiimue», «Opranbl LBETKOBBIX pacTeHHi», «CHCTEMBbl OpraHoOB
MO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee cTpoeHHe HaceKoMbiX», «TKaHu pacTeHHiD»,
«Kopuesbie cuctembl», «Ctpoenue cteOns», «CTpoeHHE JIHUCTOBOM IIaCTUHKW», «TKaHU
JKUBOTHBIX», «Ckener dyenoBekay, «lIumeBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,



«/IpixarenvHas cucrema», «HepBHas cucreman, «Koxa», «MpllleyHass cUCTEMay,
«BpiaenurenpHas cUCTeMa», «DHIOKPHHHAA cucTeMay, «CTpoeHne Mblnb», «MMMyHUTETY,
«KumeunononoctHele», «CxemMa NUTaHUs pacTeHUui», «KpoBEHOCHbIE CHCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue runps», «CTpoeHHE IUIaHapun», «BHyTpeHHee CTpoeHHue H0XKAEBOro
yepBsi», «HepBHast cucrema pwi6», «HepBHas cucrema nsarymkn», «HepBHas cucrema
npecMbIkaomuxcs», «HepsHas cucrema nrtuny, «HepBHas cuctema MIEKONMTAIOIINX,
«HepsHas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOH MHUKPOCKOI, MHKpOIpenapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, JKHUBbIE
9K3EMIUISIpbl KOMHATHBIX pacTeHUil, repOapuu pacTeHUH pa3HbIX OTIENIOB, BIAXKHbIE IpenapaThl
KHUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIUN OECTI03BOHOYHBIX KUBOTHBIX, CKEJIET YeNIOBEKa,
o0opynoBaHue Uil JIEMOHCTpAallMd IIOYBEHHOI'O M BO3AYIIHOI'O IIMTAaHUS pacTEHH,
pacuierieHus Kpaxmaia u  OenkoB 1oJ JeiictBueM (epMeHTOB, OOOpYyIOBaHUE IS
JEMOHCTPALIMK OIBITOB 110 U3MEPEHMIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTECIIbHBIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlaboparopHasi padora «/3yueHue TKaHEl pacTeHUII.

Jlaboparopnasi padora «/3yueHre TKaHei JKUBOTHBIX.

JlabopaTopnas padora «l/3y4yeHne opraHoB IBETKOBOT'O PACTEHUS.

Tema 10. Pa3MHoOKeHMe 1 pa3BUTHE OPTaHNU3MOB

@DopMbI pa3MHOKEHHsI OPraHU3MOB: Oecriosioe (BKIII0Yasi BEreTaTUBHOE) U 110JI0BOe. Bubl
0ecIoIoro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIIHS, (PparMeHTAIHs, KIOHUPOBAHHE.

ITomoBoe paszmHoxeHue. IlomoBele KieTkn, nmiau ramersl. Meno3. Craguu Meinosa.
IToBenenue xpomocoM B Menose. KpoccuHrosep. bronornyeckuii CMbICI MeHO3a U IIOJIOBOTO
npouecca. Meio3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

IIpensaponpiieBoe  pasBuTHe. l'ameroreHe3 'y JKMBOTHBIX. IlosioBBIE  Kene3bl.
OOpa3oBaHue U pa3BUTHE MMOJIOBBIX KieTok. CrepmaroreHe3 u ooreHes3. CTpoeHue MHOJIOBBIX
KJIETOK.

Omo10TBOpEHNE U SMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

WNunuBHyabHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHONIOTHS — HayKa O Pa3BUTUU
opranu3mMoB. Mopghozenesz — o0na u3z enasuvlx npobaiem smopuonocuu. Konyenyus mopghozernos
u mooenu mopghocenesa. Ctaaguu >MOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JIATYIKH). [pobneHue.
Tunsl npobnenus. /Jemepmunuposannoe u neoepmuruposarnnoe opoobnenue. bnacmyna, munvi
onacmyn. Oco6eHHOCTH APOOIEHUsT MIIEKOMUTAIOMMUX. 3apOJbIIIEBbIE JIUCTKU (TaCTPYJIALUSA).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3anmHOe BiMsSHUE YacTel
pasBUBAIOIIErocs 3apojblia (3MOpHOHaNBbHAs MHIYKIMA). 3akiajka IJJaHa CTPOCHMS
JKUBOTHOTO KaK pe3ynbTaT HEpapXW4YECKUX B3aMMOJEHWCTBUM TeHOB. BimsHue Ha
AMOPHOHAILHOE PAa3BUTHE PA3IMUYHBIX (PAKTOPOB OKPYXKAIOLIEH CpeIbl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbIl nepuon. IlpsmMoe u Hempsimoe
pasButHe. Pa3Butne ¢ Meramopdo3oM y O€ClO3BOHOYHBIX U ITO3BOHOYHBIX JKHUBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOrO0 W HENPSIMOTO Pa3BUTHUA, UX PACHPOCTPAaHEHUE B IPUPOJE.
Tunel pocta XKMBOTHBIX. MaKTOpbl pEryjsiliMM pocTa KHUBOTHBIX M uenoBeka. Craauu
MOCTAMOPHUOHAIBHOTO DPAa3BUTHS y JKUBOTHBIX M ueinoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

Pasmuoxenue u passutue pacteHuil. ['amerodpur m cnopodur. Meio3 B KHU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Impolecce Meioza. ['ameToreHes y pacTeHMH.
OImIog0TBOPEHNE H Pa3BUTHE PACTUTENBHBIX OPraHu3MoOB. JIBOWHOE OIUIOJIOTBOPEHHE Y
[[BETKOBBIX pacTeHnid. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHu3MBbl PETYJISIUU OHTOT€HEe3a Y PACTEHUH U KUBOTHBIX.

JleMoOHCTpan U

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



Tabmuubl u cxemsbl: «BereraTuBHOE pazMHOXeHHE», « UMbl OECronoro pasMHOXKEHUS,
«Pa3MHOXeEHHE XJIaMHJIOMOHAb», «Pa3MHOXeHHE HBIVIEHB», «Pa3MHOXEHUE THUIPBDY,
«Meito3», «Xpomocombl», «[amerorene3y», «CTpoeHHE SMIEKICTKA U CIIEPMATO30Ua»,
«OcHOBHBIE CcTaguu OHTOreHe3a», «lIpsmoe u Hempsmoe pa3BuTHe», «Pa3BuUTHE MailCKOro
Kykan, «Passutue capaHum», «Pa3BuTue JIArymku», «/IBOMHOE OIIOJOTBOPEHHUE Y LBETKOBBIX
pacteHui», «CTpoeHne CeMsiH OJHOJOJIbHBIX U JABYIOJIBHBIX pacTeHUI», «KM3HEHHBIH LMK
MOPCKOWM  KammycTbl», <OKU3HEHHBIM LHMKI MXa», <OKU3HEHHBId LMK IAarnopOTHUKAY,
«OKU3HEHHBIN TUKII COCHBD.

O6opynoBaHue: CBETOBONH MUKPOCKOI, MUKPOIIpENapaTsl SHIIEKJIETOK U CIIEPMAaTO30U 0B,
Mozelb «L{uKIT pa3BUTHS JIATYILIKI».

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTyeckas padora «BrplABIeHHE NPU3HAKOB CXOJCTBA 3apOABILIEH MO3BOHOYHBIX
JKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH M N3MEHYMBOCTH OPraHU3MOB

HcTtopusi craHOBiEHUSI UM pPa3BUTHUsS I€HETUKM Kak Hayku. PabGotel I. Menpens, I'. ne
O®puza, T. Moprana. Ponp oredecTBeHHbIX Y4Y€HBIX B pa3BUTHM reHeTuku. Paboter H. K.
Konsosa, H. U. BaBunosa, A. H. benozepckoro, I'. 1. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJlIE€IbHBIE
T€Hbl, AJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA NPU3HAK, T'OMO3UIOTA,
TeTepPO3UroTa, YUCTas JIMHUS, THOPUABI, TeHOTHIN, (QeHotur. OCHOBHBIE METOIBI TE€HETHUKH:
TUOPUAOTIOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYISIPHO-T€HETUYECKHI.

JleMoOHCTpaL U

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBusnos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! u cxembl: «MeTOoIbI TeHETUKIY, «CXeMBbI CKpeIBaHUS».

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

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
ruOpuioB nepBoro nokojeHus. [IpaBuno nomuHupoBaHus. Bropoi 3akoH MeHaens — 3aKkoH
paciiernieHus npu3HakoB. L{uTonornueckre 0CHOBBI MOHOTHUOPHUIHOTO CKpeIIMBaHus. [ unoresza
YUCTOTHI TAMET.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep  HaclleJJOBAHMUS.
Pacmenienue npu3HakoB NPy HEMTOJIHOM JOMUHUPOBAHUHU.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHaens — 3aKkOH HE3aBUCHUMOTO
HACJIeJOBaHMsI MPU3HAKOB. [[uTOIOrNYecKre OCHOBBI IUTHOPUIHOTO CKPEIIIMBAHMS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CuerieHHOe Hacae10BaHNE
T€HOB, HAPYLICHHUE CLCTUICHUS MEXAY TeHaMu. XpOMOCOMHAs TEOpUs HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXAHU3M OIPENEIICHUS I0Ja. AyTOCOMBI U IIOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBlii M TreTeporaMeTHbI MoJ. ['eHeTudeckas CTPYKTypa IIOJOBBIX
xpomocoM. HaciienoBanne nNpu3HAKOB, CIEIUIEHHBIX C ITOJIOM.

I'enorun kak wnenoctHas cucrema. IlneloTrponuss — MHOXKECTBEHHOE [EHCTBHE I'€HA.
MHOKeCTBEHHbI aJuieNu3M. B3auMojencTBue HeaUIeNbHBIX T€HOB. KOMIIIEMEHTapHOCTD.
Onucras. [Tonmumepus.

I'eHeTMYECKUIT KOHTPOJb PA3BUTHS pPACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTHUECKUX TMPOIIECCOB, TMOBEACHMS W KOTHUTHUBHBIX (QyHKUMH. [‘eHermueckue
MEXaHU3Mbl CUMOMOTeHEe3a, MEXaHU3Mbl B3aHUMOJCHCTBUS «XO3MMH — Mapa3uT» U «XO3SIMH —
MHUKpOOHOMY. ['eHeTHuecKne aceKThl KOHTPOJIS U U3MEHEHUs HaclleZCTBEeHHOW MH(opMaIu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.



JeMoHCcTpan MU

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

Tabmuubl u cxemsl: «llepBeiii 1 BTOpoOii 3aKoHBI Menaens», « Tperuii 3akon Mennemns»,
«AHanusupymliee ckpemuBanuey, «Hemnonnoe noMuHrpoBanue», «CLEIIEHHOE HACIEJOBaHUE
NPU3HAKOB y Apo3oduisy, «I'enernka nonay, «Kapuorumn yenosekay», «KapuoTtum qpo30Quisn»,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajlienn3M», «B3anMoaeincTere reHoBy.

Ob6opynoBanue: MOJENb IJsl JEMOHCTpAIlMM 3aKOHOB €IMHO00pa3usi THOPHIOB MEPBOTO
MOKOJIEHUS] U PACLUCIJICHUS MPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIE0BAHMS NIPU3HAKOB, MOJENb Ul JEMOHCTPALMY CLEIJIEHHOTO HACIEA0BaHUs IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTnyeckas paGora «lI3ydyeHue pe3ynbTaToB MOHOTMOPHUJIHOTO CKPELIMBAaHUSA Y
JIPO30(UITBIY.

IIpakTnyeckass padora «/3ydeHue pe3yabTaTOB AUTHOPUAHOTO CKPEUIMBAHUSA Y
JIPO30(UITBIY.

Tema 13. 3aKoHOMepPHOCTH H3MEHYMBOCTH

BzaumopeiictBue reHotuna u cpeabl npu ¢GopmupoBaHud ¢eHotumna. M3MEeHUYHBOCTh
npusHakoB. KauecTBeHHble W KOJMYECTBEHHbIE NpPU3HAKU. Buapl  HM3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MoudukanronHass U3MEHUYUBOCTh. Ponb cpensl B GopMHpPOBaHUN MOIU(UKAITMOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHBINH psin ¥ BapuanuoHHas kpuas (B.
Horanncen). CBoiicTBa MOIU(PUKAITMOHHONH H3MEHYHBOCTH.

['enoTunuueckass M3MeHUYUBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW HM3MEHYMBOCTH. Buabl
TeHOTHITNYECKON M3MEHYMBOCTH: KOMOMHATHUBHASL, MyTaIl[HOHHAS.

KombOunatuBHass n3MeHYUBOCTh. Meilo3 U MoJ0BOM MpollecC — OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTU. POJIb KOMOMHATHBHOW M3MEHYMBOCTH B CO3JJAHUU T€HETHUECKOTO pa3Ho00pa3us
B [Ipe/iesiax OJIHOTO BHU/IA.

MyrtanroHHass W3MEHYUBOCTb. Buabl MyTauuid: TE€HHBIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CHoHTaHHBIE W WHAYLUUMPOBAHHBIE MYyTallUM. SIOepHbIE M IUTOILIA3MaTUYECKUE MYTalUU.
ComaTtnueckue M 1oJjioBble MyTauuu. [IpUymHBl BO3HUKHOBEHHUS MyTauuid. MyTareHbl U HX
BIMSHUE HA OPraHU3Mbl. 3AaKOHOMEPHOCTH MYTALIMOHHOIO INpoIecca. 3aKOH TOMOJOTHYECKHX
psanoB B HacienctBeHHoW wu3zMeHunBoctu (H.M. BaBunoB). BaesnepHas HM3MEHUHMBOCTH U
HaCJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMO8.

JleMoOHCTpaL U

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

Tabmuupel 1 cxembl: «Buabsl n3MeHuuBOCTH», «MoOaU(UKAIMOHHAS H3MEHUUBOCTbHY,
«KomOuHaTuBHast ~ u3MeHUUMBOCTH»,  «Meio3»,  «OmnogoTBopeHue»,  «l'eHeTnueckue
3a00sieBaHUs yelloBeKa», «Buapl MyTanuii».

O6opynoBaHue: XuBble U repOapHbIe SK3EeMIUISIPHl KOMHATHBIX PAcTeHHM, PHUCYHKH
(otorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «McciaemoBaHue 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOM
M3MEHYUBOCTH. [TocTpoeHnEe BapUaIIMOHHOTO PSAJIa ¥ BAPUAITMOHHON KPUBOM».

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

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoseka. MexayHapoaHass IporpaMma HCCIIEIOBaHUS I'€HOMa 4YEJIOBEKA.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TeHEATOTHYECKUH, OJIM3HEIOBBIN, [IMTOTCHETHICCKUN,
HOMYJISIIMOHHO-CTAaTUCTUYECKUH, MOJEKYJIIpHO-TeHeTHUeCcKUid. COBPEMEHHOE OIpEIEIeHNE
TeHOTHUIIA: TOJTHOTEHOMHOE CEKBEHUPOBaHUE, TEHOTUIIHPOBAHKE, B TOM 4Hciie ¢ nomouisko [T1P-
aHanu3a. HacnencrBennsle 3a00s1eBaHus 4eaoBeKa. | eHHbIE 1 XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
bone3Hn ¢ HacneACTBEHHOM MpPEApPaCIONOKEHHOCThIO. 3HAYEHUE MEIHWIMHCKONM T'€HETUKH B



NPEOTBPALICHUN U JICUCHUH TEeHETUYEeCKHX 3a00JieBaHMW YenoBeka. MeaMKO-TeHETHYeCKOe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETHYECKOTO Ipy3a». DTHUECKUE aCIEKThI
UCCIICIOBaHMI B 00JIACTH PEaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (hakTOpbl MOBBIILIEHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PU3UUECKOMY U
XUMUYECKOMY 3arps3HEHUIO OKpYXKaloIIeW cpeabl. ['eHeTnueckas IpeapacronoKeHHOCTh
YEJI0BEKa K MMaTOJOTUSM.

JleMoOHCTpaL Ul

Tabmunpr u cxembl: «Kapuotun venoBeka», «MeTOIpl M3y4yEHUS] T€HETUKH YEJIOBEKa»,
«["enernueckue 3a0601€BaHUS YCIOBEKA.

IpakTnyeckas padbora «CocTaBieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Ceniekuusi OpraHu3MoB

JloMecTukanusi U CeJeKIUs. 3apOoXKICHHUE CEJIEKIMU W JoMecThkanuu. Ydyenue H. .
BasuiioBa o LleHTpax npoucxoxaeHns 1 MHOI000pa3us KyJbTypHBIX pacTeHui. Ponb cenexunn
B CO3/JaHMM COpPTOB pacTeHUW U mnopoa KUBOTHbIX. Copr, mnoponaa, mTaMM. 3aKOH
TOMOJIOTHYECKUX PsI0B B HaciueACTBeHHOM m3meHunBocTd H. M. BaBunosa, ero sHaduenue s
CEJICKIITMOHHOM pabOoTHI.

MeTtobl ceneKIMOHHOM paboThl. MIcKycCTBEHHBIN OTOOP: MAaCCOBBIN U MHAWBUIYAJIbHBIH.
Otanbl KOMOWHAIIMOHHON celeKiuu. VcnbiTanue mpou3BOAUTENEH MO MOTOMCTBY. OTOOp Mo
TEHOTHITY C IOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA B OTOOP MO TEHOTHITY C MTOMOIIBIO aHAIIN3A
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CEJIEKIMOHHOW paboThl. PagnanvoHHbld U
XUMHYECKHM MyTareHe3 KakK MCTOYHMK MYyTalMid y KYyJIbTYpHbIX (OpM OpraHu3MOB.
Hcnonp30BaHue TEHOMHOTO pPENAaKTUPOBAaHHS © MeToAoB pekoMOmHaHTHBIX JIHK mns
MOJIyYEHUSI UCXOJITHOTO MaTepHralia Jisi CEJIEKIUU.

[Tonyuenne mnonumionnoB. BuyrpuBuaoBas ruOpuauszauus. biauzkopoacTBeHHOE
CKpeluBaHue, Wik UHOpUauHT. HepoacTBeHHOE CKpelirBaHue, Wik ayrOpuauHr. ['etepo3uc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OraanéHHas rubpuau3anus.
[Ipeogonenune Oecruiogusi MEXBHAOBBIX T'HOpUAOB. JIOCTHMXKEHHS CENEKIMU PACTeHH U
KUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHue M HU3y4EHHE T€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHH M MX JHUKHX
poauyel A co3qaHusl HOBBIX COPTOB U F'MOPUAOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNnpaeieHue 2eHemudecKUMU pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbICIO0BbIX
HCUBOMMHBIX 8 YENAX YIIYUULeHUs CYUJeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM quciie ¢ NpUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
nepcneKmuBHbIX MexHoI02Ul.

JleMoHCTpanun

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

Tabmuue! 1 cxembl: «L{eHTpbI MPOUCXOXKIEHHUS U MHOT000pa3us KyJbTYpHBIX pacTeHUID,
«3aKOH TOMOJIOTMYECKHMX pSAJOB B HACIEACTBEHHOW W3MEHYMBOCTH», «METOIbl CeleKIun»,
«Otnanénnas rubpuanszanusy, «MyTtareHes».

JlabopaTopnasi pabora «3ydueHHne cOpPTOB KyJIbTYypHBIX PaCTE€HHH M MOPOJ JOMAIIHUX
KUBOTHBIX».

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUII.

IIpakTuyeckas padora «IIpuBHuBKa pacTeHUII».

Ikckypeusi «OCHOBHbBIE METOJbI M JIOCTUKEHHUS CENEKIIUM PAacTeHU M KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
XO035ICTBO, B JIaOOPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BHOTEeXHOJIOTUA M CHHTeTHYeCKasi OMOJIOr U

OOBeKThl, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKAaHEBBIE KYJIbTYpHI,
MUKpPOOPTraHU3MbI, HMX XapaKTepucTuka. TpaaulmoHHas OWOTEXHOJOrus: XjeOoreueHue,



MOJIy4EeHUE KHCIOMOJIOUHBIX MPOJIYKTOB, BUHO/AEIHE. MukpoOuonornueckuii cunte3. OObEKTHI
MHUKPOOHOJIOTNYECKUX TeXHONoruil. [Ipon3BoacTBo Oenka, aMUHOKUCIIOT U BUTAMUHOB.

CoziaHue TEXHONOTMM UM MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI T€HOMOB C LIEJIbIO ITOJIyYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpEYAIOIINECs B MPUPOJIe ONOCUHTETUYECKHE TYTH.

Knerounas mHxkeHepusa. MeTonbl KyJIbTypbl KIETOK M TKaHEW PacCTCHUM U KUBOTHBIX.
Kpunobanku. Comartnueckass ruOpuau3amus U comaTtudeckuid smOpuoreHe3. Mcmosibp3oBaHue
raluIOuIoB B CEINEKLUUU pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvzoseanue
MOHOKIOHANbHBIX U NONUKIOHATLHBIX anmumen 68 mMeouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHCTpyKIMsl AWLIEKIETOK M KIOHMPOBAHME JKUBOTHBIX. METOX TpaHCILIAHTALMM sEP
KJIETOK. Texwonozuu 0300poeienus, KyibmMusupo8anus U MUKPOKIOHANLHOZO PAZMHONICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs1 U I'eHHas UHXKeHepus. VICKyCCTBEHHBIN CUHTE3 I'eHa U KOHCTPYHMPOBAHUE
pexkomOunanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TIEPCIICKTHUBBI
XPOMOCOMHOM ¥ TEHHOW HHXXEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEeMbl TE€HHOU
WHXCHEPUU.

Menumuackue onorexnonorun. [loctrenomHas nudposas meaununa. [TIP-muaraocTuka.
MeTab010MHBIN aHaIU3, FeHOLIEHTPUUECKUI aHAJIN3 TPOTeoMa YesloBeKa JUIsl OLIEHKH COCTOSIHUSA
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KJIeTOK. TapretHass Tepanus paka. 3D-
OuonH)xeHepusi A pa3paOOTKM  (PyHIaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJOIHH,
CO37aHMUSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJOIMM TpEXMEPHOro OWONPHUHTUHIA U
ckaddosauHra Ui pelieHns 3aJad NepCOHAIN3UPOBAHHON MEIUIIHBI.

CoznlaHue BEKTOPHBIX BAaKLUMH C LEJIbI0 O0ecreyeHus: KOMOMHUPOBAHHOW 3aIlUTHI OT
Bo30yauteneit OPBU, ycraHoBiieHHe MOJIEKYJISpPHBIX MexaHu3MoB (yHkiuonupoBanus PHK-
COJIep KAIX BUPYCOB, BHI3BIBAIOIINX 0CO00 OIMAcHbBIE 3a00JIeBaHHS YETIOBEKA U )KUBOTHBIX.

JdeMoHcTpannn

Tabmuubet w  cxembl: «/cnonb30BaHME  MHUKPOOPTaHH3MOB B MPOMBIIIICHHOM
IIPOU3BOACTBEY, «KileTouHas nHxeHepus», «I'eHHas MHKEHEPUsI».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «lloayyeHne MOITOYHOKHUCIIBIX IPOLYKTOBY.

IKeKkypeust «buoTexHoIOrns — BayKHeIas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IIPOU3BOJICTBO).

11 KUIIACC

Tema 1. 3apo:kaenue ¥ pa3BUTHE IBOJIOLMOHHBIX NpPeICTaB/IeHUH B 0M010rN

OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHMU3Ma. JKu3Hb
Y Hay4Has JearenbHocTh Y. JlapBuHa.

JBwxynme cuiasl sBodonuM  BuioB 1no Y. JlapBuHy (BbICOKAass MHTEHCHBHOCTb
Pa3MHOXXEHMSI OpTraHW3MOB, HACJIEJCTBEHHAass HW3MEHYMBOCTb, Ooppba 3a CyIIECTBOBAHME,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoit Teopuu sBomtonuu (CTD). HelirpanbHas Teopus 2BOJIIOIIH.
CoBpeMeHHas HBOJIOLMOHHAS OMOIOTUs. 3HAUEHUE HBOJIOUOHHONW TeOpuu B (HOPMUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUDA.

JleMoHCTpanun

[Toptpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 9. XK. Cenr-Unep, XK. Kiosse, Y.
HapsuH, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonaeitn, J. K. benses.

Tabmuuel u cxembl: «Cucrema xuBoi npupoas! (mo K. Jlunuero)», «JlecTHuma >KuBbIx
cymectB (mo Jlamapky)», «MexaHusm (opMUpOBaHHUS NPUCHOCOONEHUN Yy pacTeHHd u
#KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. lapsuna», «Haxonxu Y.
HapBuna», «®Popmbl 60pbOBl 3a cymiecTBoBaHue», «lloponel romy6Geit», «MHorooOpasue
KYJIbTYPHBIX (popM KamycTel», «[lopoabl joMaIIHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX



BugoB (mo Y. [lapBuny)», «Cxema COOTHOLIEHMS ABIKYILIMX CHJI 3BONIOLUN», «OCHOBHBIE
MOJIO’KEHUSI CHHTETUUYECKOM TEOPUU IBOITIOLIUNY.

Tema 2. Mukpo3sBosonus 4 eé pe3yjbTaTbl

[Tomymsiust Kak sJeMeHTapHas eAuHuna 3Bomonuu. CoBpeMEHHbIE METOJbI OLEHKU
TeHETUYECKOT0 pa3Ho00pa3us v CTPYKTYpPHI MonyJysiiuii. MI3menenune reHodoH 1a MOMYISIUN KaK
3JIEMEHTApHOE SBOJIIOIIMOHHOE SIBJICHHE. 3aKOH reHeTudeckoro paBHoBecus k. Xapnau, B.
Baitn6epra.

OnemeHTapHble (PaKTOpbl (JIBIXKYIIME CHIIbI) HBOJMIOUMHU. MyTallMOHHBIA Mpolecc.
KomOunatuBHass m3MeHUMBOCTh. Jlpeli reHoB — ciiyyaiiHble HEHANpPABICHHBIE W3MEHEHHUS
YacTOT ajuiesie B momyisnusax. O(dekT ocHoBaTens. Ipgexm OymvLIOUH020 20PIbIUKA.
CHuoicenue eenemuuecko2o pazHoodpaszus. npudunel u cireocmeus. Illpossenenue 3¢pgexma
Opeticha 2enos 6 Oonvuwux u manvix nonyaayusx. Murparmuu. M30ismus  TOMyISIui:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoIoruYecKas (PempoyKTUBHAS).

EctectBeHHbIil 0TOOp — HampaBisitomuii gaxtop 3Boiouud. DPOpMBbI €CTECTBEHHOIO
or0opa: NBHWXKYIIMK, CTaOWIM3HUPYIOUIMHA, pa3phiBatomuil (qu3pyntuBHbI). [lonoBoit oTdop.
Bo3HUKHOBEHUE U 3BOJIOIHS COLUATBHOTO MOBEICHUS KUBOTHBIX.

[TprcnocoO0aeHHOCT, OpraHU3MOB KaK pe3yJibTaT MHUKPO3BOJIOLMU. Bo3HHMKHOBEHHE
MpUCTIOCOOIeHU y opraHu3MoB. Apomopho3sl U uanoagantauuu. [lpumeps npucnocoOneHui
y OpraHm3MoB: Mopdonorndeckne, QHU3NOIOTHYECKHE, OWOXMMHUYECKHE, MOBEICHUECKHE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykrypa. BupooOpa3zoBaHue Kak pe3yibTaT MUKPOIBOIIOLMUHU.
Wzomsimust — kimroueBoil  gaktop BumgooOpazoBanus. Ilytm u crocoObl BHI000pa3oBaHUS:
alionaTpuieckoe  (reorpaudeckoe), CHMIATPUYECKOe (PKOIOTUYECKOE), «MTHOBEHHOE)
(monummonan3anus, Ttuopuanu3anus). JIuTenbHOCTh SBONIOIMOHHBIX POIIECCOB.

Mexanusmsbl HopMHUpOBaHUS OMOJIOTHYECKOT0 pa3HOO0pa3usl.

Ponp sBomonuoHHOM Ouonoruu B pa3paboTKe HAyYHBIX METOJOB COXpaHEHUs
O6unopazHooOpasuss. MUKPOIBOIIONUS W KOIBOJIOLUS IMApPAa3HUTOB W HMX XO035€B. MeXaHH3MbI
dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI € HEM.

JleMoOHCTpaLun

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

Tabmuue! u cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «[lonmynsuoHHas cTpyKTypa BUia,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBwKyliue CHIIBI  3BOJIOLHNY,
«OKoylornyecKas HM30JIALMS MOMYJSIMM ceBaHCKOM Qopenn», «leorpapuueckas H3074LUSA
JMCTBEHHUIIBI CUOMPCKOM M JMCTBEHHULBI Jaypckoi», «llomynsiunoHHble BOJIHBI YHCICHHOCTH
XUITHUKOB M KepTB», «(Cxema JeHCTBHS €CTEeCTBEHHOro oT0opa», «Dopmbl OOprOBI 3a
CYILLIECTBOBAHHEY, «MHIyCcTpHalbHbII MEJTAHU3M», «Kusble HCKOIIaEMBIE»,
«IlokpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpemympexnaromas oOKpacka >XHBOTHBIX,
«Puznonoruueckue agantanun», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCUTEIHHOCTHY,
«Kpurepun Buga», «Bunpl-nBoitHukn», «CTpykrypa BHaa B mnpupoge», «CrocoObl
BupooOpa3oBanus», «l'eorpadpuyeckoe BHI0OOpazoBaHME TPEX  BUAOB  JIAHABILIEH»,
«IKoJornuueckoe BHUA000pa3zoBaHue BUIOB cuHHI, «[lomumuionasr pactenuit», «KamyctHo-
peleuHblii THOpUI.

Ob6opynoBanue: repOapu pacTeHUN, KOJJIEKLIMH HACEKOMBIX, Yydella NMTHUI] U 3Beper ¢
IpUMEpaMHU Pa3IMYHBIX MPHUCIIOCOOJIEHUH, Yyyesa NTUI] U 3Bepeil pa3HbIX BHUJIOB, repOapuu
pacTeHui OJIM3KUX BUJIOB, 00PA30BABIINUXCS PA3TUIHBIMH CTIOCOOaMHU.

JlaGopaTopHas paGora «BrIsgBIeHIEe H3MEHUYUBOCTH y 0COO€H OJJHOTO BHIa».

Jladoparopnasi paGora «lIpucrnocobseHuss OpraHU3MOB W WX OTHOCHUTEJIbHAs
[EIeCO00PA3HOCTHY.

Jladoparopnasi padora «CpaBHeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHIOY.



Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

Metoasl n3ydeHuss MakpodBoJronnu. I1aneoHTonornueckre MeToIbl U3y4€eHUs IBOJIIOLINH.
[Tepexonnbie HOpMBI U PUIIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

buoreorpaguueckue wMeronsl uszydeHus s3Bomouuu. CpaBHeHue ¢uopbl U (payHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpapuyeckue obnactu 3emiau. BUIbl-3HIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTENBHO-MOP(]OIOrHYecKkre METObl M3YyYEHMs HBOJIOLMH.
['eHeTnyeckue MEXaHU3MbI 3BOJIOLMU OHTOTE€HE3Aa U IOSIBICHMS SBOJIIOLMOHHBIX HOBILECTB.
I"'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PyauMeHTapHbIe OpraHbl U aTaBU3MBbl. MOJNIEKYyISIpPHO-
TreHEeTHYECKHe, OHOXMMHUYECKHMEe ¢  MaTeMaTH4YeCKUe METOJbl  HM3YUCHHsS]  HBOJIOIUH.
I"'omonoruuynsie reHsl. COBpEMEHHbIE METOBI IOCTPOEHUS (PHIIOT€HETUYECKHUX JIEPEBbEB.

XPpOMOCOMHBIE MYTallU1 U SBOJIIOLIMSI TEHOMOB.

OO0mme 3akOoHOMEpPHOCTH  (MpaBWiIa) JBOMONUH.  [lpunyun  cmeuvl  yHKYUIL.
HeoOpaTtumocTs 3Bostonnu. AnantuBHas paguanus. HepaBHOMEPHOCTb TEMIIOB 3BOJIIOLUY.

JdemoHcTpauMu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mroiep, 3. I'ekkensb.

Tabnuupl u cxembl: «PUIOreHETUYECKUH Psijl JIOIAIN», «APXEONTEPUKC, «3Bepo3yObIe
suiepel», «Cterouedansy, «Punnodurer», «CeMeHHbIE MANOPOTHUKNY, «buoreorpadudeckue
30HBl 3emin», «/lpelid koHTUHEHTOB», «PemukThl», «HauanbHble cTaguu >MOPHOHAIBHOIO
pa3BUTHUSL  TO3BOHOYHBIX  JKMBOTHBIX»,  «['OMOJOrMYHbIE ¥  aHAJIOTMYHBIE  OpraHbl»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBI YeJIOBEKAa W IIUMIaH3e», «lIaBHBIE
HaIpaBJICHUS 3BOIIONHNY, «O0IIHe 3aKOHOMEPHOCTH SBOITIOLIUNY.

OO6opynoBaHue: KOJJIEKIMH, TIepOapuu, MYJSDKM HMCKONAeMbIX OCTAaTKOB OPraHHU3MOB,
MYJISKHM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYJAMMEHTAapHBIX OPraHOB M AaTaBU3MOB, KOJUIEKLIHUU
HACEKOMBIX.

Tema 4. IIpouncxosxaeHue U pa3BuTHe )KU3HU HA 3emJie

Hayunble rumore3bl NpPOMCXOXAEHUS KM3HM Ha 3emie. AOHOreHe3 M MaHCHEpMus.
JloHayuHble TpPEICTaBICHUSI O 3apOXKACHUU JKU3HU (KpealuoHM3M). ['umore3a MOCTOSIHHOIO
CaMO3aposKJICHUS KU3HU U €€ onpoBepkeHue onbiTamu . Pequ, JI. Cnamnanuanwu, JI. [Tacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE 3Talbl HeOpraHUuyecKkoi »Bostonuy. [InanerapHas (reosoruyeckas) BOJIOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runore3a A. W. Omnapuna, rumore3a nepBuuHoro OynboHa JIkx. XomngeiHa, reHeruuyeckas
runote3a . Mémnepa. PuGosumbr (T. Yek) u runoreza «vmupa PHK» V. Tunbepra.
®opmupoBaHue MeMOpaH ¥ BO3SHUKHOBEHHUE IPOTOKJIETKH.

Hctopuss 3emnmum u Meroabl €€ wu3ydeHus. lIckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OTHOcUTENbHAass M aOCONIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHOIOrMYecKas Kaja: S0Hbl, 3pbl, IEPUOBI, JTIOXH.

HavanbHble sTanbl oprannyeckoil spomtonuu. [losiBieHne U 3BOMIONUS MEPBBIX KIIETOK.
Oomonus MeTabonu3Ma. Bo3HuMKHOBeHHE mepBbIX 3kocucTeM. CoBpeMEeHHble MHKPOOHBIE
OMOIMIEHKM KakK aHajor mnepBbIXx Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
JYKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cUMOMOreHe3). DBOJIIOIMOHHOE MPOUCXOKACHHE BHPYCOB.
ITpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHM3MOB. DBO3HUKHOBEHHWE  OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIIOLMU BBICIIUX pacTeHui. OCHOBHBIE apoMOp(o3bl pPaCTEHHUH.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHHMH M 3aBOCBAHWE HMHU CYIIN.
CemeHnHble pacTeHusl. [IponcxokaeHne IBETKOBBIX PaCTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUKM KUBOTHOrO Mupa. OCHOBHbIE apoMOp(03bl KUBOTHBIX.
Bengckas dayna. KemOpuiickuil B3pbIB — MOSIBIICHHE COBPEMEHHBIX THIOB. [lepBble XOpJ0BbIE
JKUBOTHBIE. JKU3Hb B BOJE. DBOJIOIMUS MMO3BOHOYHBIX. [Iporicxoxkaenne aMmpuOuil U penTHIINA.



[TpoucxoxaeHne MIICKOMHUTAIMUX M mTull. [lpuHnmnm kmoueBoro apomopdosa. OcBoeHue
0eCr03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3emiie Mo 3paM U Mepuoaam: apxeu, mpoTepo30i, Maaeo30il, ME3030H,
KaiiHOo30#. OOmiasi xapaKTepuCTHKa KJIMMara U Treojiorhyeckux mporeccoB. [losBneHue u
paciBeT XapaKTEPHBIX OPraHU3MOB. YTJI€00pa30BaHUE: €r0 YCJIOBHS W BIUSHUE HAa Ta30BBIN
coctaB aTMOC(]ephl.

MaccoBbie BBIMUpPAHUSI — SKOJOTUYECKHE KPU3UCHI mpouuioro. IIpuunHbl U ciaeacTBus
MacCOBBbIX BhIMHpaHH. COBPEMEHHBIN IKOJIOTHYECKUN KpHU3HUC, ero ocoOeHHocTH. [Ipobaema
COXpaHeHHs OMopa3zHooOpas3us Ha 3emiie.

CoBpemeHHas cuctemMa opranudyeckoro mupa. [IpuHIUMNBI KjIaccu@UKaUd OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdemMoHcTpauMu

[Toptpersr: ®@. Pean, JI. Cnannanuanu, JI. [Tacrep, . . Meunukos, A. Y. Onapun, Jx.
Xonpgenn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmuner u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUIo
caMo03apoXJieHUs ku3Hm», «Cxema ombita C. Mumepa, I'. FOpu», «3Ttanbl HeopraHnyecKkou
sBoNIOIIMNY, «['eoxpoHonmornueckas mkanay, «HauanpHbie 3Tanbl OPraHUYECKOW SBOJIOLIHHY,
«Cxema oOpa3zoBaHusi JYKapuoT MyTéM cumOuoreHesa», «Cucrema >KMBOW MPHUPOIBIY,
«Ctpoenune  Bupyca», «Apomopdo3bl pacTeHuil», «PuHHOPUTB), «OIHOKIETOUYHbIE
BOZOpOCIN», «MHOIOKJIETOUHbIE BOJIOpocHn», «Mxu», «llanoporHukm», «l onoceMeHHbIe
pacrenus», «Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTUA IKHUBOTHOTO MHPAY,
«Apomopdo3sl  KUBOTHBIX», «lIpocteitmue», «Kumeuynomnonoctusie», «llnockue uepBu»,
«YneHucToHOr1e, «PBIOBIY, «3eMHOBOIHEICY, «IpecMmbikarommuecs», «lITunen,
«Mnekonuraromuey, «PazButue KuU3HM B apxeMckou apey, «Pa3zBurue KU3HM B
MIPOTEPO30MCKON 3pe», «Pa3BUTHME KHU3HM B MNANECO30MCKOW 3pe», «Pa3BUTHE KU3HU B
ME3030MCKON 3pe», «Pa3BuTue KU3HM B KaillHO30iickoM »3pe», «CoBpeMeHHas cucrema
OpPTraHUYECKOTO MUPAY.

O6opynoBanue: repOapud pacTEHUN pPa3IUYHBIX OTIEIOB, KOJJIEKIHMHA HACEKOMBIX,
BJIQXKHBIE TIpenaparsl >KMBOTHBIX, PAKOBHUHBI MOJUTIOCKOB, KOJUICKIIUH WIJIOKOXXHX, CKEJIETHI
MO3BOHOYHBIX JKMBOTHBIX, 4yuye€ja NTUL U 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOITa€MBbIX, MYJISIKH OPTaHUYECKUX OCTaTKOB OPTaHU3MOB.

Bupryaabnas JaboparopHasi padora «MonenupoBanue onbiToB Muiepa—tOpu 1o
M3Y4YEHUI0 a0MOTEHHOTO CUHTE3a OPTaHUYECKUX COCTMHEHUN B IIEPBUYHON aTMoC(epe».

Jlaboparopnasi pabora «/3ydeHHe M ONUCAHUE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPTaHU3MOBY.

IIpakTnueckass padora «lI3yueHne o0OCOOEHHOCTEW CTPOEHHUS PACTEHUH Ppa3HBIX
OTJIETIOBY.

IIpakTuyeckas padora «/3yueHne ocCOOEHHOCTEN CTPOCHHUS MTO3BOHOYHBIX JKUBOTHBIX.

Tema S. IIpoucxoxkaeHue 4ea10BeKa — aHTPONOreHe3

Pa3paens! u 3anaun aHTponosoruu. MeToasl aHTPOIIOJIOTUH.

CraHOBIIEHHE TPENICTABICHUN O MPOUCXOXKICHUU 4YeJIOBEeKa. Pemuruno3Hbie BO33PEHHS.
CoBpeMeHHbIE HaYYHbIE TEOPUH.

CxoncTBO denmoBeKa € OKMBOTHBIMH. (CHCTeMaTHuecKkoe TIOJOKEHHE 4YeIOBEKa.
CBuzeTenbcTBa CXOJACTBA YENOBEKA C JKMBOTHBIMH: CpPaBHHUTEIHHO-MOp(]OIorHuecKue,
IMOpHOTOTHYECKHE, (U3HOIOTO-OMOXUMUYECKHE, ToBeAeHUeckre. OTIuYus dYeloBeKa OT
JKUBOTHBIX. [IpsiMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BuUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymme  cunbl  (pakTophl)  aHTPONOTreHe3a:  OWOJIOTUYECKHE,  COIMANIbHEIE.
CooTHorieHre OMOJIOTHYECKUX U COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaIUU aHTpororeHe3a. PanHue yenoBexkooOpa3Hbie 00e3bsHBI (TIPOKOHCYIBI)
W paHHUE TIOHTUJIBI — OOIIKE TPEIKN YeIIOBEKOOOPa3HbIX 00€3bsH U JIIOJCH. ABCTPATIOIUTEKH —



JBYHOTHE IIPEINKH JIIOACH. UenoBeK yMmenblid, NEepBbIE U3TOTOBIICHUS OpPYAUM Tpyna. Uemnosek
MPSIMOXOJISAIITUN M TIEPBBIA BBIXOJ JIIOAeH 3a mpenensl Adpuku. UenoBek rennenbr0eprckuii —
00Nl MpeoK HeaHIEPTaIbCKOr0 YEIOBEKA U YEJIOBEKa pa3yMHOro. YelloBek HeaHepTaibCKUi
KaK BHJI JIOJEH XOJOJHOTO KiIMMara. YemoBeK pa3yMHbI COBPEMEHHOIO THIA, JIEHHCOBCKUUI
YeJIOBEK, OCBOCHUE KOHTUHEHTOB 3a npezenamu Adpuku. [laneoreHeTrka 1 maaeoreHoOMUKa.

OBOJIOIUS COBPEMEHHOI'O ueioBeka. EcTecTBeHHBIN OTOOp B MOMYMSLHUAX 4YeJIOBEKa.
MyTanuoHHbIi npouecc U noauMopdusm. TlonyasroHHbIe BONHBI, Apeiid) reHOB, MUTpALUs U
«a(dexT ocHoBaTENA» B MOMYJSALUAX COBPEMEHHOT'O YETIOBEKA.

Uenoseueckue packl. [lonarue o pace. bosbiime pacel: eBponeougHasi (eBpa3uiickas),
aBCTPAJIO-HErPOHIHAsA (SPKBaTOpHAJIbHAs), MOHIOJIOMIHASA (a3MaTcKo-aMepHuKaHcKas). Bpems u
IIyTM pPAacCEeJICHWs 4YeloBeKa II0 IulaHere. EnuHCTBO  4yenmoBeyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucmocoOiaeHHOCT, uelnoBeKa K  pa3HbIM  yCIOBUSM
OKpyKaromien cpensl. Biausaue reorpaduyeckoit cpeasl u nperida reHoB Ha MOP(HOJIOTHIO U
(bu3HUOIOrHIO YeIoBeKa.

MexXIuCIUIIMHAPHBIE METOJAbl B (U3HUYECKON (OMOJOTHYECKOW) aHTPOIIOIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOINOJIOTM M MAaJCOAHTPONOJIOTHSl  YEJIOBEUECKHX  HOMYJISLUM.
buoconuaneHple  HMCCIENOBaHWsA  NpPUPOABI  4enoBeka.  McecinegoBaHue — KOIBOJIOLUU
OHOJOTUYECKOT0 U COLMATBHOTO B YETIOBEKE.

JleMoOHCTpaL U

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

Tabmumer w  cxembl: «MeTOasl  aHTPOMOJIIOTUMY», «[ OJIOBHOW MO3r  YeEJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKENeT 4eloBeKa M CKelleT IMIMMIIaH3e», «PyauMeHThl u
aTaBU3MBbI», «JIBWKyIIME CHJIBI aHTPOIOreHE3a», «IJBOJIOIMOHHOE JIPEBO YEJOBEKAY,
«ABcTpanionurek», «HenoBek ymenbiii», «HenoBek npaMoxoasauuiny, «JleHUCOBCKUM 4eI0BEK»
«Heanpaepranesup», «KpomanboHIB, «l[Ipeaxku yemoBeka», «ITambl IBOIIONUU YEIOBEKaY,
«Pacsp1 uenoBeka».

OO6opynoBaHue: MYJISDKH OKaMEHEJIOCTeH, MPEeMETOB MaTepUaIbHON KYJIbTYPhl MPEIKOB
yenoBeka, penpoaykuuu (dotorpadun) KapTUH C MHQOJOTHYECKUMH U OuOIecKUMU
CIO’K€TaMHU MPOUCXOXKIACHUS YelloBeKa, (hoTorpadun HaX0I0OK MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKeJIET YeJIOBEeKa, MOJIETb Yepera YeJlOBeKa M Yepera MIMMIIaH3€, MOJEIb KUCTH YelIOBEeKa U
KHMCTH IIMMITaH3€, MOJIETIN TOPCA IIPEIKOB YEJIOBEKa.

JlabopaTopnasi paGora «lI3ydyeHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa ueJoBeKa,
CBSI3aHHBIX C MPSMOXOXKIECHUEM).

IIpakTuyeckas padora «/3yueHue 3K0NOrHYeCKrX aJanTaluil 4eJI0BEKay.

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

3apoxaeHue U pasButHe dKojoruud B Tpymax A. ['ymOGompara, K. @. Pymwe, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skonoruu. Csi3b
HKOJIOTHH C APYTUMH HayKaMH.

Metonasl skonoruu. [ToneBbie HaOMOAEHUSA. DKCIIEPUMEHTHI B DKOJIOTUU: MPHUPOJIHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUU. MOHUTOPUHT OKpY’KalOLEH CpeJibl: JIOKaIbHBIMH,
PETHOHANBHBIN U TI00aTbHBIH.

3Ha4YEeHHE DKOJIOTMYECKUX 3HAHWM I YelIOBEKa. DKOJIOTMYECKOE MHPOBO33PEHHE KaK
OCHOBa CBs3€H deloBeuecTBa € MNpuUpoaod. POpMHUPOBAHUE SKOJOTUYECKOW KYIbTYpbl U
HKOJIOTUYECKON I'PaMOTHOCTH HACEJICHHUS.

JleMoHCTpanun

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuios, J. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmumpl u cxembl: «Pa3zmensl skogorumn», «MeTonbl sKoaorun», «CxeMa MOHHTOpPUHTA
OKPYKarOIIEH CpebD».

Jladoparopnasi padora «/3yueHrne METO0B SKOJIOTHYECKUX HUCCICTOBAHUIY.



Tema 7. OpranusmMsl U cpega oOMTAHHUSA

Oxoyiorndeckue  (GakToppl M 3aKOHOMEPHOCTH wuXx jaeictBus. Kiaccudukamms
IKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHEe, OWOoTHYecKHe, aHTpomnoreHsneie.  OOmue
3aKOHOMEPHOCTH JACHCTBUS dKoJorndeckux ¢aktopos. [IpaBuno muaumyma (K. Llnpenrens, 1O.
JInbux). TonepaHTHOCTh. DBPUOUOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MEI.

Aobuotndeckue (akTopbl. CBET Kak 3KoJoruueckuii ¢akrop. [leficTBUe pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUM M JKUBOTHBIX I10
OTHOLLEHHUIO K cBeTy. CUrHanbHas pojib cBeTa. @oTonepuoinsm.

Temmeparypa Kak 5SKojJormueckuii ¢axrtop. [leiictBue Temmeparypbl Ha OpraHH3MBI.
[TolikniioTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxsnocTs kak skonorumdeckuii ¢akrop. [IpucnocobieHus pacTeHHN K TMOAIEPKAHUIO
BojHOro Oamanca. Knaccudukanus pacreHuid mo oTHouleHHIO K Boje. I[Ipucnocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenbl oOuTaHHsI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3YIIHAs, I[OYBEHHAs, TNTyOWHHAas
NOJNOYBCHHAsI, BHYTPHOPraHU3MeHHas. (DHU3MKO-XMMHUYECKHE OCOOCHHOCTH cpell OOWTaHHS
opranu3moB. [IpucnocobaeHuss OpraHu3MoB K KU3HU B Pa3HBIX cpefax.

buonoruueckue putmel. BHemnue u BHyTpeHHUE pUTMbl. CyTOYHBIE U TOJIUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUI JKU3HH.

XKuznennsie Gopmbel opranu3moB. [lonsarue o xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHUM: JaepeBbsi, KYCTapPHUKH, KYCTAPHUYKH, MHOTOJETHUE TpaBbl, OJHOJETHUE TpPaBbI.
Kuznennole (GOpPMBI KUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOHOHTHL. (OcOoOEHHOCTH
CTpOEHUS U 00pa3a KU3HHU.

buotndeckne  Qaktopel. Buabl OHOTHYECKMX  B3aUMOJICHCTBUH:  KOHKYPCHIIUS,
XUIIHUYECTBO, CUMOMO3 1 ero ¢opMel. [lapazutusm, koomepamus, MyTyalu3M, KOMMEHCATH3M
(KBapTHUpaHTCTBO, HaxJieOHW4YecTBO). Herpoduueckne  B3aMMOAEUCTBHS  (TOMHUYECKHE,
dopuyeckue, dabpuyeckue). 3HadeHHE OMOTHMYECKUX B3aUMOJICHCTBUU Ui CYIIECTBOBAHUS
OpraHu3MoOB B cpesie ooutanus. [IpuHINIT KOHKYPEHTHOTO UCKJIIOUEHUSI.

JdeMoHcTpannn

Tabmuupl 1 cxembl: «IKojorudeckue (akTopel», «CBETOBOM CHEKTP», « IKOJIOTHUUECKHUE
TPYIIBI )KUBOTHBIX IO OTHOILLEHUIO K CBETY», «TEMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KUBOTHbIE», «DPU3NOJIIOTMYECKUE aJanTalli XUBOTHBIX», «Cpeapl OOMTaHUS OpPraHu3MOBY,
«buonoruyeckue put™Me», «KusHeHHbIe (HOPMBI pacTeHui», « Ku3HeHHbIE POPMBI JKUBOTHBIXY,
«2KocHUCcTeEMa IUPOKOIUCTBEHHOIO Jiecay, «IKOCHUCTeMa XBOMHOro jecay», «llemm nuTtanus»,
«XumnnyectBoy», «Ilapazutuzm», «Konkypenuus», «Cumonos», «KommeHncaansmy».

OOGopynoBanue: repbapuM pPACTEHHH W JKUBOTHBIX, MPHUCIOCOOJCHHBIX K BIHSHHUIO
pPasIMYHBIX  SKOJIOTMYECKUX  (aKTOpPOB, TIepOapuM  CBETOJMIOOMBBIX, TEHETOOMBBIX U
TEHEBBIHOCJIMBBIX PAaCTEHUI, CBETONIOOMBBIC, TEHEIIOOUBHIE U TEHEBBIHOCIMBBIE KOMHATHbBIE
pacTeHus, repOapuu M KOJUIEKLUH TEMJIOIIOOUBBIX, 3UMOCTOMKHX, MOpPO30yCTOWYMBBIX
pacTeHMii, 4Yydena MNTHULl U 3Bepel, repOapuu pacTeHHM, OTHOCSIIMXCS K Trurpodpuram,
KcepopuTaMm, Me30(pHUTaM, KOMHATHBIE pPACTEHHs JaHHBIX TPYIN, KOJUIEKIUH HKUBOTHBIX,
oOWTaIOIMX B pa3HbIX cpefax, repOapuy U KOJUIEKIIMM PACTEHUN U >KMBOTHBIX, 00JaJaroIINX
YepTaMud TMPUCIOCOONIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, Tepbapuu u
KOJUIEKIIUM PACTEHUN W JKUBOTHBIX PAa3JMYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIMH >KMBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aMMOICHCTBHSIX.

JladopaTopnasi padora «BrisBieHHe MPUCTIOCOOICHUM OPTaHU3MOB K BIIUSTHUIO CBETAY.

JlaGopaTtopnass pabora «BblsiBiIeHHEe NPUCIOCOONIEHUN OPraHU3MOB K BIMSHUIO
TEMIEPATYPbI».

JlaGopaTtopnas padora «AHaroMHyecKHMe OCOOCHHOCTH PACTeHUH U3 pasHBIX MECT
oOUTaHUNY.



Tema 8. Iko/10rus1 BUAOB ¥ NOMYJISANMIA

DKOJIOTUYECKHE XapaKTepUCTUKH momyisiiuu. [lomynsauusa kak Ouonoruyeckas cucTeMa.
Ponp HeomHOpOAHOCTH Ccpebl, (U3NYECKHX OaphbepoB M OCOOCHHOCTEH OHMOJIOTMH BUIOB B
(bopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpbI MoMysauuid. OCHOBHbIE MTOKA3aTeNIN MOMYIISIINU:
YHUCJIEHHOCTb, IUIOTHOCTh, BO3PAaCTHAasl M I0J0Bas CTPYKTYpa, POXKAAEMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

Okojoruyeckas CTpykTypa nomyisauud. OLeHKa YHUCIEHHOCTH MOmyssiuu. JuHamuka
NONYJISIUUU U €€ perysanusa. buortnueckuil moTeHuMan nonyasiuud. MonenupoBaHue JUHaAMUKU
nonynsiuuu. KpuBble pocta uucineHHocTd nonyisuuu. Kpusble BbDKuBaHuUA. Perymsanus
YHUCIIEHHOCTU TMOMYJSALMHA: POJb (PaKTOPOB, 3aBUCIIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (I- u K-crparerun).

[TonsitTue 00 »sKonoruueckod Humie Buga. MecrooOutanue. MHoromepHass MoOJEb
skosornyeckord HumM Jx.M. Xarunncona. Pa3zmepsl akonornyeckoil Humu. [loreHnuansHas u
peann30BaHHAas HUILN.

Bun kak cucrema nomymsuuil. Apeansl BUAOB. Buibl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEJIEHUS W MUIpAlUil JKUBOTHBIX. buosornyeckue uHBa3UU
Yy>KE€POJIHbIX BUJOB.

JleMoOHCTpaL U

[Toptpet: Ix. U. XaTunHCOH.

Tabmuubl 1 cxeMbl: « DKOJIOTUIECKHE XapaKTEPUCTHKHU oMy sumn», «[IpocTtpancTBeHHas
CTPYKTypa nonyasauun», «Bo3pacTHble mnupamMuipel nomyssiquun», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3EMJIM Pa3IUYHBIMH OpraHuzMamu», «Monens skosorudeckort uHumm JIx. U.
XaT4MHCOHAY.

Ob6opynoBanue: repdapuy pacTeHHUH, KOJUIEKIINY )KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHust ceMsH pacTeHUN K PACCEECHUIOY.

Tema 9. Jxos0rus cood1ecTB. IKOJOrH4eCKre CHCTEMBbI.

CooOmiectBa opranu3mMoB. buoreHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamH B
OuoleHo3e.

Okocuctema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUMOHANBHBIE OJOKU
OpraHU3MOB B JKOCHUCTEME: HpPOAYLEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Abuorndyeckue O10KU 3KocucTeM. [10UBBI U MBI B IKOCHUCTEMAX.
KpyroBopoT BeuiecTB 1 MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBIE ITOKa3aTeNN 3KOcUcTeMBl. broMacca n npoayKius. DKOJIOrH4eCKUE TUPaMUIbI
yucesl, OnomMacchl ¥ SHEPTUH.

Hunamuxa sxkocucmem. Kamacmpoguueckue nepecmpoiiku. @aykmyayuu. HarpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIECTB — cyKleccuu. IlepBruHble U BTOPUYHBIE CYKIIECCUM U HX
OpUYMHBI. AHTPOIIOTE€HHBIE BO3JEeMcTBUSA Ha cykueccud. KimmakcHoe —cooOIecTBo.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKocucmemvl 03€p U peK. IKOCUCmeMbl MOpel U OKeaHos8.
DKocucmemvl myHop, 1ecos, cmenetl, nyCmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pazmuuus mexay
AQHTPONOTEHHBIMU U MPUPOJHBIMU HIKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas ¢uopa u dayHa.
CunanTponuzanus ropojckoi ¢ayHbl. buosornueckoe M XO3SHCTBEHHOE 3HAuY€HHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJCWCTBUHM  OpraHM3MOB B
sKocucTeMax. Ponvs kackaonozo sghghexkma u 6u008-30upuxamopos (Kiouegvix 6ud0s) &
@yHxkyuonuposanuu  sxocucmem. llepeHOC HHEPruM U  BELIECTB MEXAY CMEXHBIMU
DKOCUCTEMaMHU. YCTOWUYMBOCTb OPraHMU3MOB, TMONYISUUNA W DKOCUCTEM B  YCIIOBHUSX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3JECHCTBUMH.



Mexanusmbl  6030elicmeus  3aepA3HEHUll  PA3HBIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYJAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO8bl IKOIOSULECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeusi. MeToq0I0rus MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIOTEHHBIX 3KOCUCTEM.

JleMoOHCTpaLuu

[Toptpert: A. Ix. Tencnu.

Tabmuupl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA ITMPOKOIMCTBEHHOTO JIecay,
«JKocucTeMa XBOWHOrO Jecay, «DyHKIMOHANbHBIE TPYNIbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 3KocucreMe», «llenmn mwmraHus (macTOMINHAA, JETPUTHAS)Y,
«OKoyornyecKas mupaMujia ynucemn», «IKoJoruueckas nupamuaa 6MoMacchl», « IKOJOTHUECcKas
nupampaa sHeprum», «OOpazoBanue Oonota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca mociie moxapa», «IKocucTema 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB U TOTOK
SHEPTuu B arporieHose», «[Ipumepsl ypOboskocucTem».

O6opynoBanue: repOapuy pacTeHUU, KOJJICKLIMU HACEKOMBIX, dydesia NMTHUIl U 3BEpeil,
repOapuu KyJIbTYPHBIX U AUKOPACTYLINX PACTCHUN, aKBapUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo03KOCUCTEMBD».

Jladoparopnas padora «/3yueHnue pa3HOOOpa3usi MEJIIKUX TOUYBCHHBIX YICHHUCTOHOTHX B
pa3HBIX IKOCHCTEMAX).

IKeKypeust «IKCKypcHsl B TUIIMYHBINA OuoreoneHos (B n1yOpaBy, O€pe3HsK, €JbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYyT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha M0JI€ WM B TEIUIMYHOE XO3SHCTBO)».

Tema 10. buocdepa — riodanbHas IKOCHCTEMA

buocdepa — obmerianerapuas 00ojg04Yka 3eMiIH, TJe CYIIECTBYET WM CYIIECTBOBAja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnaackoro o
o6uocdepe. O6nactu 6mocheps! u e€ cocras. KuBoe BeniecTBo Onocheps! u ero GyHKIUH.

3aKOHOMEPHOCTH cyiecTBoBaHUs 6uocheprl. OcobeHHocTn 6mochepsl Kak riao0anbHON
skocucTeMmbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel BemectB U
OHoreoXMMHYECKHe HUKIBI (yriiepoa, a3ora). PutMuuHocTs siBneHuit B Ouocdepe.

3oHanbHOCTh OuOCchepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIM: TYHApA, XBOWHBIE
Jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE JIECA, CTENU, CaBaHHbI, IIyCTBIHHU, TPOIIMYECKUE JIECA,
BBICOKOTOphsl. Knmnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpyktypa M (GYHKLIHS JKUBBIX CHCTEM, OLEHKAa HMX PECypCHOro TMOTEHLHala |
O6rochepHbIX QYHKIIHI.

JleMoHCTpanun

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

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «Kpyrosopot
yriaepojaa B npupoae», «Kpyrosopot kucinopona B npupose», «KpyroBopot Bojibl B IpUPOE»,
«OcHoBHBIE OmoMbl cymm», «Knumatudeckue mosca 3emnu», «TyHnpay, «Taiiray,
«Cwmemmanubiii  nec», «lllupokonucTBenubiii nec», «Cremb», «CaBaHHa», «llycTbiHY,
«Tponmyeckuii mecy.

OGopynoBanue: repOapuu paCTeHUM pa3HBIX OMOMOB, KOJUICKITUU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawIIas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYUHBL BosjaeiicTtBue denoBeka Ha Owocdepy.
3arpsi3HeHue BO3IyIIHOW cpenapl. OxpaHa Bo3Ayxa. 3arpsi3HEeHHME BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymenne noussl. OXpaHa NOYBEHHBIX PeCYpCOB. MI3MeHeHHe Knumara.

AHTpPOIIOTEHHOE  BO3JCHCTBME Ha pPACTUTENbHBIM M JKMBOTHBIM wmup. OxpanHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbI MPUpPoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupojnsie Tepputopun (OOIIT). boranndeckue cagpl U 300J0THYECKUE
MapKH.

OcHOBHBIE IPUHIIUIIBI YCTOMYNBOIO Pa3BUTHUS YEJIOBEUYECTBA U MPUPOAbI. ParroHansHOE
MPUPOJONIONB30BAHNE ¥ COXpaHEHHE OHMOJOTHYEeCKOro paszHooOpazust 3emum. OOmue



3aKOHOMEPHOCTH TJIOOATBHBIX SKOJIOTHYECKHX KpU3UcOB. OCOOCHHOCTH COBPEMEHHOTO KpH3HUca
U €r0 BEpOSITHBIE OCIIEACTBHUSL.

Pa3BuTHE METOJOB MOHHMTOPHUHTA pPAa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemnbie uccnedosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugarouue O00CMyn K UHDOPMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
akocucmem. OCHOBbL IKOpeadbUIUmMayuy S3Kocucmem u cnoco6o6 6opvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHbIX IKOCUCTHEM.

JleMoOHCTpan U

Tabmuupl u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre ruapocheps,
«3arpsisHeHne  1ouBbl», «llapHukoBbIA 3 dexT», «Ocobo oxpaHseMble MPUPOTHBIC
TeppuTOopun», «MOAEnU YIpaBiIsieMOro MUpay.

O6opynoBanue: Qororpaguu OXpaHSIEMbIX pPACTEHUH U SKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepainuu, KpacHoil KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'A
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYarOIIUMUCS
IIPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JMUYHOCTHBIE, METAIPEIMETHBIE U IPEIMETHbIC.

B cTpyKkType JAMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTrPaMMbl 1O OMOJOTHUU BBHIJCICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAaHHME OOYYAalOIIMMUCA  POCCUHUCKONW  Tpa)JIaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH W CaMOOMPEJICICHUIO,
Hanuyue momusayuyu K OOyUEHUIO OUOJIOTHH, YeleHanpaeieHHoe pazeumue BHYTPECHHHUX
yOeXACHHI JIMYHOCTH Ha OCHOBE KJIFOYEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPAIUILUN pa3BUTHS
OMOJIOTUYECKOI0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYUYAIOIIUXCSl PYKOBOJACTBOBATHCSA B
CBOEH  JCATENBHOCTH  ILIEHHOCTHO-CMBICIIOBBIMH  yCTaHOBKaMH, NPHUCYIIUMU  CUCTEME
OMOJIOTHYECKOTO0  OOpa3OBaHMsI, Haauuue NPABOCO3HAHUS ~ DKOJIOTHUYECKOH  KYJIbTYpBI,
CnOCOOHOCMU cMABUMb 11€IIN U CTPOUTD KU3HEHHBIE TIJIAHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
y4eOHOM M BOCHUTATEIHHOU NEATEILHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
0011ecTBE MpPaBWIAMH W HOPMaMHU TOBEJIECHUS M CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPa3BUTHsI, PAa3BUTHsI BHYTPEHHEH MO3HUIMU JIMYHOCTH, MATPUOTU3MA U
YBaXXEHUS K 3aKOHY W IMPABOIMOPSAKY, YEIOBEKY TpyJa U CTapIieMy IMOKOJEHHUIO0, B3aUMHOIO
YBaOXEHUS, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0O W  TPaJUulUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS yueOHOro npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTb M CITOCOOHOCTH OOYYAIOIIUXCSl PYKOBOICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOEXKIIEHUM, COOTBETCTBYIOIIMX TPAJULIMOHHBIM IEHHOCTSM POCCHUUCKOro  00IecTBa,
paclIupeHre XKU3HEHHOTO OIbITa U OMbITA JAEATEIbHOCTH B IMPOIIECCE Peau3allid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHLHOMN IEATEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(hOPpMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIIMK  OOY4YaIOIIETOCs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, YyBaKEHHE 3aKOHA |
MIPABOIOPAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW ACATEIHHOCTH MPHU CO3AAHUHU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEENSATh COOCTBEHHYIO TO3HUIMI0O TI0 OTHOIIEHHUIO K SBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTHIBATH B CBOMX JCWCTBHSIX HEOOXOJAMMOCTH  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMUA [IEHHOCTSMHU U COLUATBHBIM
MTOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBHITIONHEHHUS Y4YeOHBIX,
MO3HABATENIPHBIX W WCCJIENOBATEIbCKUX 3a/lad, YBAXUTEIHLHOTO OTHOIICHHS K MHEHHIO
OTIIOHEHTOB MPH 00CYXICHUU CIIOPHBIX BOMPOCOB OMOJIOTHIECKOTO COJIEPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOUW M BOJIOHTEPCKOM JIEATETLHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS

c(hOopMUPOBAHHOCTh POCCUNCKON TPAKIAHCKON WICHTUIHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, YyBCTBAa OTBETCTBEHHOCTH mepe] PoaMHON, TOpAOCTH 3a CBOM Kpail, CBOIO
Ponuny, cBOH SI3BIK M KYJIBTYPY, TPOIIIIOE U HACTOSIIIEE MHOTOHAITMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHE K TPUPOJHOMY HACIHEAUI0 W TaMSATHUKAM MPUPOIBL,
JTOCTIKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/IE;



CIIOCOOHOCTh OIIGHMBATh BKIIAJ POCCUUCKHX YYEHBIX B CTAaHOBIIGHWE W pa3BUTHE
O1oJ0TUY, TOHUMAaHKS 3HAY€HUs OMOJIOTUU B TO3HAHUM 3aKOHOB MPHUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTbH K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIIMI0 M NMPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POIHUTENSM, CO3JAaHUIO CEMbHM HA OCHOBE
OCO3HAHHOTO TPHHSTHS IIEHHOCTEH CEeMEWHOU XM3HU B COOTBETCTBUU C TPAJAHUIUSIMU HAPOJIOB
Poccuu;

4) 3cTeTUYECKOr0 BOCTIMTAHUS:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHMIA,

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHUE IPOSIBIIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usuyeckoro BocnuTanusi, GOPMHPOBAHHUS  KYJAbTYPbl 310POBbSI U
IMOLMOHAIBLHOIO 0JIArONoJIy4usi:

MOHMMAHWE U pean3aIys 3J0pOBOro U 0€301acHOr0 00pasa KU3HU (370pOBOE MHUTAHHE,
coOI0ZIcHHEe TUTUEHUYECKUX IMPaBWJI U HOPM, COAlaHCUPOBAHHBIM PEKUM 3aHITHI M OTIbIXA,
perymsipHass (uU3MYECKas AaKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOIO ¥ KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HMUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TIPAaBWJI WHIAMBUIYAIBHOTO M KOJUICKTHBHOTO OE€30TacHOIO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHWE TIOCIEACTBUN M HENPHUSATUS BPEIHBIX MPHUBBIUEK (YIMOTPEOJICHUS aTKOTOJIS,
HapKOTUKOB, KYPEHHUS);

6) Tpy10BOr0 BOCTIMTAHUS:

TOTOBHOCTD K TPYIY, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPYA0I00ue;

TOTOBHOCTH K aKTHBHOM JCSITEILHOCTH TEXHOJIOTHYECKON M COITMAIBHON HAMPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATh U CaMOCTOSTENHHO  BBITIONHATH — TaKyHO
JESTSIIbHOCTD;

MHTEpEC K pa3nuyHbiM cepam mpodeccHoHANbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBII BBIOOP OyayIieit mpodeccun 1 peaaTnu30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa30oBaHHUIO M CaMOOOpPa30BaHHIO HA MPOTSHKEHUU BCEH
KU3HU;

7) 3K0JIOTMYECKOT0 BOCTTUTAHUS:

9KOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHUE K TPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emire,
OCHOBE €€ CYILLIECTBOBAHHS;

MOBBIIIICHUE YPOBHS SKOJOTHYECKON KYyJIbTYpBI: MPHOOPETEHUE ONbITA IIAHUPOBAHUS
MOCTYIKOB M OIEHKU WX BO3MOXKHBIX MOCIEICTBUH ISl OKPYKAIOIIEH CpeIbl;

OCO3HaHHWE TTI00aTHLHOTO XapaKTepa KOJOTHISCKUX MTPOOJIeM U IyTeH X PelcHUs;

CIIOCOOHOCTH UCMOJB30BaTh MPUOOpPETaeMble MPU W3YYCHUH OMOJIOTUU 3HAHUS U YMEHUS
MPH PEIICHUU TPOOJIEM, CBS3aHHBIX C PANMOHAIBHBIM TPUPOJIONIOIB30BAHHEM (COOIIOICHUE
MpaBUJI TIOBEJIEHUSI B MPHUPOJE, HANPABICHHBIX Ha COXPAaHEHHWE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHochepbl);



AKTUBHOE HEIPHUITUE JIECUCTBHUM, NMPUHOCIIIMX BpPEI OKPYKAKOLIEH NPUPOIHOU Cpexe,
YMEHHUE MPOTHO3MPOBATH HEOIAroNpHUATHBIE SKOJIOTMYECKHE IMOCIEACTBUS NPEANPUHUMAEMBIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIMYUE Pa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, JKOJOTMYECKOM KYJBTYphI, OIBITa
JIEATEIIbHOCTH  JKOJIOTMYECKOM HANpPAaBICHHOCTH, YMEHHs PYKOBOJCTBOBATHCS HMH B
IIO3HABATEJIBHON, KOMMYHUKATHBHOM M COLMAIbHOW IPAKTUKE, TOTOBHOCTH K Y4YacTUIO B
IIPAKTUYECKON JEeATEIbHOCTH dKOJIOTHUECKONW HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOW IPAKTUKH, OCHOBAaHHOIO Ha JAMajore KyibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE SA3BIKOBOM M UNTATEIIBCKON KYJIBTYPBI KaK CPEICTBA B3aUMOIEHCTBUS
MEXy JIFOJIbMU U [IO3HAHUS MUDA;

NOHUMaHUe cneuu(uku OHONOrMHM Kak HayKd, OCO3HaHMA €€ pojiu B (OPMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUS 00 OKpYXKaroIeM
MHUpe KaKk O €IUHCTBE IPUPOAbI, YelOBeKa U oOIecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOIMM JJIsl COBPEMEHHOM IMBWIM3ALMU: OOecredeHus
HOBOT'O YpOBHSI Pa3BUTHS MEIULMHBI, CO3JAHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MIOMCKA IyTeH BBIX0Ja U3 IN100aIbHBIX
HKOJIOTMYECKUX NPOOJIeM U oOecreueHus nepexoa K yCTOWYMBOMY Pa3BUTHIO, PAllMOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTh B MOJYYCHUU OMOIOTWYECKUX 3HAHWN B LIEJISIX MOBBIMICHUS OO0
KYJBTYpbl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTAaBHOW YacTH ()YyHKIIMOHAIbHOM
IPaMOTHOCTH 00y4Jarouuxcs, GopMuUpyeMoi Ipu U3y4eHUH OUOJIOTHH;

IIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIOJNb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCTOJB30BaTh IMOJydaeMble 3HAHHS I aHaIM3a W OOBSACHEHHs SBICHUUN
OKpY’KaIOIIEr0o MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHWMH, yMEHHue jaelnaTb OO0OCHOBAaHHBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJs pelleHus
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHUE IIEHHOCTH HAYYHOW IEATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH NMPOECKTHYIO U
HCCIIEI0BATEIBCKYIO ACSITEIbHOCTh HHAUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAaHMM MO OHOJOIMH B COOTBETCTBHUHM C >KHU3HECHHBIMH
NOTPEOHOCTSMHU.

METANPEAMETHDLIE PE3YJIbTATHBI

MeTtanpeameTHble pe3yNbTaThl OCBOEHUSI ydeOHOro mpeamera «bHOJIOTHS» BKIIOYAIOT:
3HAUMMBbIE 1T (DOPMHUPOBAHHS MHPOBO33PEHUS OOYYAIOMIUXCA  MEKIUCIUTTHHAPHBIC
(MeXMnpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAKAOIINE IIEIOCTHOCTh HAYYHOUM KapTUHBI MUpa
U crieniUKy METOJIOB IMO3HAHUS, UCTIOIh3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBIIGHUE, TPOIECC, CHCTEMa, HAy4YHBIM (akT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, MCCIEI0OBaHNEe, HAONIOJCHUE, M3MEpPEHHEe, DKCIEPUMEHT U JIPyrue); YHUBEPCATbHBIC
yueOHbIe JeicTBUS (MO3HABaTeIbHbIC, KOMMYHUKATHBHBIC, PETYISTHUBHBIC), 00ECIICUNBAIOIINE
dbopmupoBanre (YHKIIMOHATHLHON TPaMOTHOCTH W COIMAIbHON KOMIIETCHIIMH OOYYaroIIUXCs;
CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCHUIIIIMHAPHBIE,
MHPOBO33PECHUYECKHE 3HAHWUS W YHUBEpCaJIbHbIE Yy4eOHBIC IEHCTBHS B TIO3HABATEIILHOW U
COIIMAIbHOM MPAKTHKE.



B pesynpTare u3yueHuss OWOIIOTMM HAa YpPOBHE CpeAaHero oOmiero oOpa3oBaHUS Y
obOyyaromierocss OyayT copMUpOBaHBI MO3HABATEIIbPHBIC YHUBEPCAJIbHBIE YUYEOHBIC JCHCTBUA,
KOMMYHHMKAaTUBHbIE YHUBEPCAJIbHbIE Y4EOHbIE JEWUCTBUS, PETYISATUBHBIE YHHMBEpPCAIbHBIC
yueOHbIe AeMCTBUSI, COBMECTHASI 1€ TEIbHOCTD.

MertanpeaMeTHbIe PEe3yJIbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro oO0Iero oOpa3oBaHUS
JOJIKHBI OTPAXKATh:

OBgilajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHUE AeHCTBHS:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIIOJIB30BAaTh IIPU OCBOCHUH 3HAHUU HpI/IéMBI JJOTUYCCKOI'O MBIIJIICHUA (aHaJ]I/I3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, o0000IIeHus1), PacKpbIBaTh CMBICT OHOJIOIHMYECKHX
HNOHITUN (BBLIEIATH UX XapaKTEPHbIE IPU3HAKY, YCTAHABIUBATh CBS3U C APYTUMU HOHATUSMH);

OTpEeAeNATh LEIH JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HX JAOCTUKEHHUS,
COOTHOCHUTD PEC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMUA;

UCIONIb30BaTh OMOJIOTMYECKHUE MOHATHS JUisl OObsCHEeHUs (AKTOB M SIBICHUN KUBOU
HpUPOABL;

CTPOUTH JIOTUYECKUE PpACCYKICHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBIABJIATH 3aKOHOMCPHOCTU U IMMPOTHBOPCUYHA B paCCMAaTPpUBACMBbBIX ABJICHUAX, q)OpMy.HI/IpOBaTI)
BBIBOJIbI U 3aKJIFOUEHUS;

MMPUMCHATE CXCMHO-MOJCIIbHBIC CPEACTBA I MPCACTABICHHUA CYHICCTBCHHBIX CBsI3el U
OTHONICHUN B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUHI pa3HOro poja,
BBISABJICHHBIX B pa3JIMYHBIX I/IH(i)OpMaIII/IOHHI)IX HCTOYHHKAX,

pa3pabaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMATEPHAIbLHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LENSIM,
OLCHUBATb PUCKU HOCJICI[CTBI/Iﬁ JACATCIIbHOCTH,

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJIEHUE MPU PEUICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIENOBATENFCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CIIOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJIOB
pelIeHus MPAKTUYECKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MMO3HAHUS;

HCIIOJIB30BAaTh Pa3JIWYHBIC BHUIAbI ACATCIBHOCTH I10 IMOJYYCHHIO HOBOT'O 3HAHUA, €ro
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHMIO B yYEOHBIX CHUTYallMsIX, B TOM YHUCIE MPHU
CO3JaHuun y‘~I€6HBIX " COLMAJIBHBIX ITPOCKTOB,

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIFOUEBHIMU
INOHATUAMHU U METOJJaMHU,

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTENbHON NEATEIHHOCTH U
JKU3HCHHBIX CUTYalUsIX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyalM3MpOBaTh 3aJady, BBIIBUTATH
TUIIOTE3y €€ pEIICHMs,, HaXOOUThb apryMEHThl I JI0KAa3aTelIbCTBA CBOMX YTBEP)KICHHU,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIIM3UPOBATE IIOJYYCHHBIE B XOJ€ PCHICHUA 3adadyu peEe3yiabTaTbl, KPHUTHUYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBHSIX;

JaBaThb OUCHKY HOBBIM CUTYyallUAM, OICHHUBATH HpH06peTéHHLII>'I OIIBIT,

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

yMETh TEpPEHOCUTh 3HAHWS B  T[O3HABATENbHYI0O U  MPAKTUYECKyl0  oOyactu
KU3HEACATCIIBHOCTH,



YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00JIacTe;

BBIJIBUTaTh HOBBIE HJEH, NpPENIararb OPUTMHAIbHBIE IMOAXOJbI M PELICHUS, CTABUTh
Ipo0JIEMBI U 3a/1a4M, JOIYCKAIOLIUE aJbTEPHATUBHBIE PEILICHNUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATLCS B PA3IUYHBIX HCTOYHHKAX HH(popmamuu (Tekcte y4eOHOTO mocooOws,
HAYYHO-TIOMYJISIPHOM JUTEpaType, OMOIIOTMYECKUX CIIOBApSX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B UHTepHeTe), aHAIM3UPOBATH WH(MOPMALUIO DPAIMIHBIX BHUIOB U (POpM
MIPEACTABIICHUS], KDUTUUYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCT;

dbopMyIUpOBaTh 3ampOChl W TPHUMEHATh Pa3jMYHBIE METOABI TPHU IOWCKE U O0TOOpe
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YUEOHbIX 3a/1a4;

NpHOOpPETaTh OMBIT WCIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOI'O UCIIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY TIPEACTABICHUS OHOJIOTHYECKOM
uHpopmanuu (cxemsl, Tpaduku, AHarpaMMsbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa MpH paboTe ¢ OHOIOTHYECKOM
uH(popMaliel: MPUMEHITh XUMUYecKue, PU3NYECKue U MaTeMaTHYeCKUe 3HaKU U CHUMBOJIBI,
dbopMyiel, abOpeBUATypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOPa30OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATJISIIHOCTH;

BJIQJICTh HABBIKAMHU pACMO3HABAHWS W 3alIUTHl  HWHpOpPMAMH, HWHOOPMAIMOHHON
0€30MacHOCTH JTUYHOCTH.

Ogj1aieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU J1€CTBUSAMM:

1) o6menne:

OCYIIECTBIISATh KOMMYHHKAITUN BO BCEX Cdepax >KM3HU, AKTUBHO YYaCTBOBAThH B JHAIIOTE
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOMPOCHI, BHICKA3bIBAThH
CY)KJIGHUSI OTHOCHUTEJIbHO BBINIOJHEHUs TIpeajaraéMon 3ajadd, YYHUThIBaTh MHTEPEChl U
COTJIACOBAHHOCTD MO3UIUHI APYTUX YUaCTHUKOB JHANIOTA WIIA JUCKYCCUN);

pacrio3HaBaTh HEBEpOAJbHBIC CPEACTBA OOLICHHS, MOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(MIUKTHBIX CUTYallUl, YMETh CMIT4aTh KOHQIUKTHI U
BECTHU TMEPETOBOPHI;

BJIQJIETh PA3NUYHBIMU CIIOCOOAMU OOINEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTUX JIOAEH, MPOSBIATh YBAXKUTEILHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
bopMyITUpOBaTH CBOM BO3PAXKECHHUS;

pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3pPEHHUS C MHCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh M UCMOJb30BaTh MPEHMYIIECTBA KOMAHAHON W MHAUBUAYaIbHOU pabOTHI TpU
pelieHny OMOoJ0TrH4ecKor mpobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBIX
dbopM B3aMMOECHCTBHS IPHU pELICHUH YueOHOM 3a/1auH;

BBHIOMPATh TEMATUKy M METOJbl COBMECTHBIX JEHCTBUM C y4ETOM OOIIMX HMHTEPECOB U
BO3MOYKHOCTEHN Ka)KJ0r0 4J€Ha KOJIEKTUBA;

NPUHUMATh 1€TM COBMECTHOM JESITEIbHOCTH, OpPraHW30BBIBATH M KOOPJAUHUPOBATH
JEUCTBUSA 10 €€ INOCTHUIKEHMIO: COCTABIIATH IUIAH JEHUCTBUM, PACHPENEISITH POJIU C YYETOM
MHEHHUH Y4aCTHHUKOB, 00CYKJaTh pe3ylbTaThl COBMECTHON pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKJAOTO YJaCTHHKA KOMaHIbl B OOIIWN pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBbIE MPOEKTHI, OLIEHMBATh HJAEH C MO3WLUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISAITh TO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PA3NIMUYHBIX CHUTYyalUsX,
MIPOSIBIISITH TBOPUYECTBO U BOOOPAKEHHE, OBITh MHUITMATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMHU AeHCTBUAMM:

1) camoopranu3amnms:



UCIOJIb30BaTh OWOJIOTHUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIeM M HUX pELICHUS B
’KM3HEHHBIX M y4EOHBIX CHTYaIHIX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUU LIEJIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOHMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHWIO K JXMBOH NPHPOAE, CBOEMY 3/I0POBBIO U 3I0POBBIO
OKPYKaIOIINX;

CaMOCTOSATENIFHO OCYIIECTBISTh MO3HABATEIbHYIO AEATEIBHOCTh, BBIBISTH MPOOIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 33Ja4d B 0Opa30BATEIbHOW JESITEIBHOCTH U
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSATENIFHO COCTaBJIATH IUIaH PELICHUS MPOOIEMBI ¢ YIETOM HMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEANIOYTEHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

paCIIMPATH paMKH y4eOHOTO MpeaIMeTa Ha OCHOBE JIMYHBIX IPEINOUYTECHHIA;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CHOcOOCTBOBATh (HOPMUPOBAHHIO U TIPOSIBICHUIO IMPOKOM SPYIUIINH B PA3HBIX 00JACTAX
3HAHMH, MOCTOSHHO MOBBIILIATH CBOW 00pa30BaTEIIbHBIN U KYJIBTYPHBIA YPOBECHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTHBBI B JESTECIBHOCTH, OLIEHHBATH
COOTBETCTBHUE PE3YJILTATOB LIENISM;

BJIaZICTh HAaBBIKAMH IIO3HABATEIBHON peIEKCHN KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUIA
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHA, CIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKH CHTYaIlMH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PHUCKH U CBOEBPEMEHHO MTPUHUMATH PELICHHS M0 UX CHIDKEHHIO;

NPUHUMATh MOTHUBBI M aPI'YMEHTBI IPYTUX TPU aHATU3E PE3YIIbTaTOB S TEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NpUHUMAThH ce0sl, MOHUMast CBOU HEAOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTUBBI U QPTYMEHTHI JPYTUX MIPH aHAJIM3€ PE3YJIbTAaTOB JESTEILHOCTH;

NpU3HABATh CBOE MIPABO U MPABO IPYTrUX Ha OIIMOKH;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIUH JPYroro YeIoBeKa.

HNPEAMETHBIE PE3YJIbTATHBI

[IpenMeTHbIE pe3ynabTaThl OCBOEHHS cofepxaHus ydueOHoro mpeamera «buomorus» Ha
yriyoJIEHHOM YPOBHE OPUEHTHPOBAHBI Ha o0ecrieueHue npopuIbHOTO 00yUeHUsT 00yJaromuxcs
Oouonorun. OHM BKIIOYAIOT: crenuuyeckue A OWONOTUM HaydHble 3HAHUS, YMEHUS H
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMd U MpeoOpa3OBaHUI0 3HAHWM, BHJbI
JESTENIbHOCTH O TONYyYEHUIO0 HOBBIX 3HAHUN W HX NMPUMEHEHHIO B PAa3IUYHBIX y4eOHBIX, a
TaK)K€ B PEATbHBIX KM3HEHHBIX cUTyanusaxX. [IpeameTHbie pe3ynbTaThl MPeICTaBICHbI 110 TOaaM
W3Yy4YEHUSI.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 10 kaacce
JIOJIKHBI OTpaXaTh:

c(OpMHUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTMU B CHCTEME €CTECTBEHHBIX HayK, B
(GbOpMUPOBAHUN E€CTECTBEHHO-HAYYHONW KapTHHBI MHpA, B IIO3HAHWU 3aKOHOB MPUPOABI U
pelieHny TpobiieM palMoOHAIBHOTO IPUPOIOTIOIB30BAHMS, O BKJIAJ€ POCCUNCKUX U 3apyOEKHBIX
YUEHBIX B Pa3BUTHE OUOJIOTUY;

BJIQJICHE CHCTEMOI OMOJIOTMYECKHX 3HAHWM, KOTOpas BKJIOYAET: OCHOBOIIOJIAraroline
OMOJIOTUYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKAa, OpPraHW3M, MeTaboJu3M, TOMEocCTas,
CaMOpEeTryJISILMsI, CaMOBOCIIPOU3BEICHHIE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
Ouonoruueckne teopun (kinerounas teopus T. IlIBamna, M. Illneiinena, P. Bupxosna,
XpoMoOcOoMHasi Teopusi HaciencTBeHHocTn T. Moprana), yuenns (H. 1. BaBunoBa — o meHTpax
MHOT000pa3usl M MPOUCXOKIACHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MEPBOrO MOKOJIEHHUS, pacIIETJICHHUS, YUCTOTHI FraMeT, He3aBUCUMOro HacneaoBanus . Mennens,



TOMOJIOTUYECKUX PSAJOB B HaclieqCcTBeHHOW wu3MmeHunBoctu H. WM. BaBunoBa), NpUHLHUIBI
(KOMIUIIEMEHTapHOCTH );

BJIa/ICHNE OCHOBHBIMHM METOJaMH HAY4YHOI'O ITO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKUX
HCCJIEIOBAHMSIX KUBBIX 00BEKTOB (OMHCAaHUE, U3MEPEHUE, HAOII0IeHHE, SKCIIEPUMEHT);

YMEHHUE BBIJCIATH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJIHOKJICTOYHBIX U MHOTOKJICTOYHBIX OpraHM3MOB, B TOM uucle OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U YeJIOBEKa, CTPOCHHSI OPraHOB U CUCTEM OpPraHOB PACTEHUM, KUBOTHBIX, YEIIOBEKA,
MPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIIMX B OpraHU3Max pacTeHHH, >XHUBOTHBIX U
4eJI0BEKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIeCTB (METa0O0IM3M), IPEBPAILCHUS SHEPTHH,
Opo’keHUs, aBTOTPO(GHOr0 U reTepoTpoPHOro TUIOB MUTAHHS, (HOTOCHUHTE3a U XEMOCHHTE3A,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOPHOTreHe3a, MOCTIMOPHOHAIBHOTO PA3BUTHS, PAa3MHOXKCHHUS,
WHAMBUAYAIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS T€HOB, IeTepo3uca,
UCKYCCTBEHHOTO 0TOODPA;

YMEHHE YCTAHABIMBATh B3aUMOCBS3H MEXAY OPraHOMAAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHUEM KJICTOK Pa3HbIX TKaHEeW W X (PYHKIUSIMHU, MEXy OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHuid, >KMBOTHBIX M 4YellOBEKa M MX (YHKIHMSIMH, MEXKIy CHCTEeMaMHU OPraHoOB U HX
GYHKUMUSIMH, MEXIy JTarmaMud OOMEHA BEIECTB, 3TalaMH KJIETOYHOTO IMKIIA U KU3HEHHBIX
[UKIOB OPraHM3MOB, JTalaMd SMOPUOHAIBHOTO Ppa3BUTHs, TEHOTUIIOM M  (PEHOTHIIOM,
¢deHoTumnom u (hakropamu Cpesl OOUTAHUS;

YMEHHE BBISBISITH OTIUYMUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIE PACTCHHIA,
JKUBOTHBIX U YCIIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOLINE apTyMEHTHI, OMOIOTUYECKYIO TEPMUHOIOTHIO U
CUMBOJIMKY JJISl I0KA3aTeJIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUYECKUX IPYIIIL;

YMEHHE pellaTh OUOJNIOTHYECKUE 3a7aud, BBIBISATh MPUYMHHO-CIECICTBEHHBIC CBS3U
MEXIY HCCIECIYEMbIMH OHOJIOTHYECKUMU TMPOIECCaMU M SIBIICHUSMH, JI€JIaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHia TPU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTATh THUIOTE3BI, IPOBEPATH HMX OKCIEPUMEHTAIBHBIMU CPEICTBAMH,
bopMynupys 1eb UCCIeI0BaHuUs, aHATTU3UPOBATH MMOJYYECHHBIE PE3YNIbTAThI U JIeNIaTh BHIBOIBI,

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HMCCIEIOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MEAHIIMHE, MPOBOJMMON Ha 0a3e IIKOIBHBIX HAyYHBIX OOIIECTB, W MyOJUYHO MPEACTaBIATh
MOJIYYCHHBIC PE3YJIbTAaThl HA YACHHUYECKUX KOH(PEPECHITUSX;

YMEHHE OILIEHWBAaTh JTUYECKHUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o01acTu
OMOJOTUM M MEOUIMHBI (KJIOHUPOBAaHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
M3MEHEHHE TeHOMa U CO3J]aHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BEIOOP Oyayiiel mpodecCuoOHaAIbHOM IeITeTbHOCTH B
obnactu OMOJNIOTUU, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEILCKOTO XO35HCTBA, MHUIIIEBOM
MPOMBIIIUICHHOCTH, YTAyOJsATh IO3HABAaTEIbHBIM WMHTEpPEC, HAMpaBICHHBIM HAa OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccu M MPOAOJDKEHHE OHOJOTHYecKOro o0pa3oBaHHs B
OpraHMu3aIMsaX CpeIHEro NpodhecCUOHAIBLHOTO U BhICIIEr0 00pa3oBaHUsl.

[IpenMeTHBIe pe3ynbTaThl OCBOEHHUs YydeOHOro mnpenmera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE M POJIM OMOJIOTUU B CHCTEME €CTeCTBEHHBIX HayK, B
(GOpMHUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B TO3HAHWU 3aKOHOB
MPHUPOJBI U PEHICHUH YKOJIOTHUUYECKUX MPOOJIEM YeTOBEUeCTBa, a TaKXKE B PEIICHUU BOIPOCOB
pPaIMOHABPHOTO TPUPOJOINOIB30BAHUA, W B (DOPMUPOBAHUU IIEHHOCTHOTO OTHOIICHHUS K
npupoje, oOIIeCTBY, YEIOBEKY, O BKJaJ€ POCCHMCKHX U 3apyOekHbIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BJIaJIeTh CHCTEMON OMONIOTUYECKUX 3HAHUHM, KOTOpas BKJIIOYAET ONpEAeTCHUS U
MOHUMAaHWE CYITHOCTH OCHOBOIIOJATAOMINX OMOJOTHUYECKUX TEPMHUHOB W TIOHATHUH (BHI,



JKOcucTeMa, Ouocdepa), Ouonorumueckue Teopun (dBomonMoHHass Teopus Y. JlapBuHa,
cUHTeTHYecKass Teopus 3Bojtonuu), yuyeHus (A. H. CeseprioBa — 0 mMyTsAX W HampaBIICHUSIX
spommonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponpimeBoro cxojacrBa K. M. bapa), npaBuna (Muaumyma 1O. JluOuxa,
IKOJIOTHYECKOM MUpaMUIBI SJHEPTUH ), TUTIoTe3bl (TumnoTe3a «mupa PHK» V. 'unbepra);

YMEHHE BIAJE€Th OCHOBHBIMH METOJAaMH HAy4YHOTO TIO3HAHMS, WCIOIb3yEeMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHMCaHUE, H3MEpEHHe,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMH BBISIBJICHHUS U OLIEHKH aHTPOMOTCHHBIX W3MEHEHUU B
IpUPOJIE;

YMEHHE BBIACNATh CYUICCTBEHHBbIC NPU3HAKU: BUAOB, OMOIrEeOIEHO30B, AKOCHUCTEM U
Ouocdepsl, CTaOMIM3UPYIOIIETro, ABIKYIIETO W pa3pbIBAIONIETO €CTECTBEHHOTO OTOOpa,
AJTONATPUYECKOT0 U CUMIATPUUYECKOTO BU000PAa30BaHNUS, BIUSAHUS JBIKYILIUX CUJI IBOJIOLUN
Ha TeHO(OH]| MOIMYJISALUHN, TPUCTIOCOOICHHOCTH OPTaHU3MOB K cpefe OOMTaHHs, YepeOBaHUS
HAIpPaBJICHUH 3BOJIOLUHU, KPYTOBOPOTA BELIECTB M MOTOKA YHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTAaHABIMBAaTh B3aWMOCBS3M MEXAY IMPOLECCAMU SBOJIIOLUY, JABIKYIIMMU
CHWJIAMU aHTPOIOTeHe3a, KOMIOHEHTAMHU PAa3JIMYHBIX 3KOCHUCTEM M MPHUCHOCOOIECHUSMU K HUM
OpraHU3MOB;

YMEHHE BBISBIISTh OTIUYUTEIbHBIC IPU3HAKU JKUBBIX CHCTEM, MPUCIOCOOIEHHOCTh BUIOB
K cpene oOuTaHWs, aOMOTHYECKMX M OMOTHYECKHX KOMIIOHEHTOB IKOCHUCTEM, B3aWMOCBS3EH
OpPraHU3MOB B COOOIIECTBAaX, aHTPOIIOTCHHBIX U3MEHEHUN B ’KOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BATh COOTBETCTBYIOIINE apTyYMEHTHI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelbCTBAa pPOJICTBA OPraHM3MOB pAa3HBIX CHCTEMAaTHYECKHX TPYII,
B3aMMOCBSI3M OPTaHU3MOB U CpeIbl OOMTAHWsS, IMHCTBA YEIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEeHHUs] MHOT0o00pa3us BUAOB M DKOCHCTEM KaK YCIIOBHUS COCYLIECTBOBAHMSI MPUPOJIBI U
YeJI0BEYECTBA;

YMEHHE pellaTh OUOJNIOTHYECKUE 3a7aud, BBISBISATH MPUYHMHHO-CIECICTBEHHBIC CBS3U
MEXIy HWCCIEAYEMBIMH OWOJIIOTUYECKUMH TPOIECCAaMH W SIBICHHSMH, J€JaTh BBIBOJABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE U IpPaKTHUeCKHe paboThl, cOOII0aTh MpaBuia MpU
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHUE BBIIBUTaTh THUIOTE3bI, MPOBEPATh HX OKCIEPHUMEHTAIBHBIMUA CPEJICTBAMH,
bopMynupys 1eNb UcCel0BaHNs, aHATM3UPOBATh MOJYUYESHHBIE PE3Y/IbTaThl U JIeNIaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HMCCIEIOBATEIBCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MeIUIUHe, MPOBOAUMON Ha 0a3ze HIKOJbHBIX HAyYHBIX OOIIECTB, U MYyOJUYHO NPEACTaBIATH
MIOJTy9YCHHBIC PE3YIIbTAThl HA YICHUYECKUX KOH(DEPEHIHIX;

yYMEHHUE OIIEHMBAaTh THUIOTE3bl U TEOPUM O MPOUCXOKIACHUU JKU3HHU, 4YellOBeKa U
YeJIOBEYECKMX pac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0aX MPEJOTBPAIICHHS TII00aThHBIX
U3MEHeHu# B buocdepe;

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP Oyayiiel mpogecCuoHaAIbHON AesATETbHOCTH B
o0macti  OWOJOTMM, OSKOJOTMH, TPHPOJIONONIL30BAHUS, MEIUIHUHBI, OHOTEXHOJOTHH,
TNICHIXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3SWCTBA, MHINEBOW MPOMBIIIICHHOCTH, YTIYOJIsATh
NO3HABATENIbHBIA WHTEpEC, HANpaBICHHbII Ha OCO3HAHHBI BBHIOOP COOTBETCTBYIOIIEH
npodeccun M MPOJODKEHHE OMOJIOrMYecKoro o0pa3oBaHMS B OpraHM3alUsIX CpPeTHEro
npo¢eCcCHOHAIBLHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne i/l f:;?;?;ﬁ:::me PAILCIOB M TEM Beero Kontposbubie IIpakTnueckue E,Ig;)g? OOBBaLTIz.?ILHm e
padoThI padoThI pecypebi
1 Buosorus kak Hayka 1 https://www.yaklass.ru
2 JKuBble cucTeMBbl U UX U3YUEHHE 2 0.5 1 Eggzxmgslﬂjssru
3 buosorus kineTku 2 0.5 1 https://www.yaklass.ru
https://www.yaklass.ru
4 XuMHYECKast OpraHu3alyst KICTKH 10 2 2 https://resh.edu.ru
https://foxford.ru
https://www.yaklass.ru
5 Crpoenre U GYHKIIUU KICTKA 8 0.5 3 https://resh.edu.ru
https://foxford.ru/
OOMeH BelecTB U NPeBpalleHHe YHEPTUHU B httpsE//WWW.vakIass.ru
6 TeTKe 9 1 4 https://resh.edu.ru
https://foxford.ru
Hacnencrennas ungopmanus u httpsE//WWW.vakIass.ru
7 , 9 1 1 https://resh.edu.ru
PCATMAIITL €€ B IICTKE https://foxford.ru
8 JKU3HEHHBIN UK KIETKA 6 0.5 1 Eggzxmr\éaﬁj ass.fl
9 Crpoenuie U GyHKIUU OPraHU3MOB 17 2 3 Eggi;ﬁ%r\(ﬁfﬁssm
10 Pa3MHOXEHUME U pa3BUTHE OPraHU3MOB 8 0.5 3 ttps://wvw. yaklass. ru
https://foxford.ru/
I'eneTnka — HayKa O HACIEJACTBEHHOCTH U https://www.yaklass.ru
1 U3MEHYHUBOCTH OPTaHU3MOB 2 ! https://foxford.ru/
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 0.5 2 https://www.yaklass.ru
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https://www.yaklass.ru/
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https://foxford.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://foxford.ru/

https://www.yaklass.ru

13 3aKOHOMEPHOCTH U3MEHUYUBOCTH https://foxford.ru/
https://www.yaklass.ru

14 I'eneTnka yenoseka 3 https://foxford.ru/

15 CeJekiyst OpraHu3MOB 4 https://www.yaklass.ru

16 BuoTrexHOIOrns U CHHTETHYECKAS OUOJIOTUS 4 https://www.yaklass.ru

17 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME



https://foxford.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

11 KJIACC

KosuyecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
paGoThI pa6oThI pecypesI

1 3apokeHUE U Pa3BUTHE IBOJIOIMOHHBIX 4 https://www.yaklass.ru
npeACTaBICHN B OHOIOTHH https://foxford.ru/

2 Mukpo3Botonus 1 €€ pe3yabTaThl 14 1 3 E:Engxm;,\éamass'ru

https://www.yaklass.ru
3 Makpo3BOJIIOIHS U €€ Pe3yIIbTaThl 6 1 https://resh.edu.ru
https://foxford.ru

4 [IpoucxoxaeHne 1 pa3BUTHE KU3HA HA 15 5 3 https://www.yaklass.ru
3emie https://foxford.ru

5 [TpoucxoxaeHue yemoBeka — aHTPOIIOTEHES 10 2 2 E::g:f;ﬁ%;ﬁaﬂfss'm
DKOJIOTHS — HayKa O B3aUMOOTHOIIICHUSIX https://www.vaklass.ru

6 OpPTraHU3MOB M HA/IOPTaHU3MEHHBIX CUCTEM 3 0.5 0.5 https: IIresh e qUr )
C OKpYXKarollen cpeaoun ) =

7 Opranusmsl 1 cpeia 0OOUTaHus 9 1 1.5 Eggzxmr\éa:ﬂ?ssru

8 DKOJIOTUS BUJIOB U TOIMYJISIUN 9 0.5 0.5 Eggzxwr\éaﬂflssru

9 DKoJI0rHs co00IIeCcTB. DKOJIOTHYECKHE 12 1 1 https://www.yaklass.ru
CHCTEMBI https://foxford.ru/

10 Buocdepa — rimobanbHast skocucTemMa 6 0.5 Eggzxmr\éa:ﬂ?ssm

11 YenoBek U OKpyKaromas cpeja 6 0.5 Egg:f;ﬁ%}?ﬂ?gs'm

12 PesepBHOE Bpems 8

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 10 115
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosmuecTBo yacoB Hdara
JIeKTPOHHBbIe HU(POoBbIE 00pa3oBaTebHbIE
n/  Tema ypoka Becer Konrpoabn  IIpakruyeck  HM3y4YeHH pecypeEI
I 0 ble paboThI ue padboTsbl b
buonorus kak
KOMILJICKCHAs HayKa https://www.yaklass.ru/p/biologia/10-klass/predmet-
U KaK 4acTh 1 05.09.20  biologii-6843996/etapy-razvitiia-biologicheskikh-
COBPEMEHHOTO 23 znanii-6843997
oOmiecTBa
XHBH% CHCTEMBLH 1 05.09.20  https://resh.edu.ru/subject/lesson/3827/start/118940/
HX CBOHUCTBaA 23
VYpoBHeBas https://www.yaklass.ru/p/biologia/10-klass/predmet-
OpraHu3anus 1 07.09.20  biologii-6843996/otlichitelnye-osobennosti-zhivykh-
’KHUBBIX CHCTEM 23 organizmov-urovni-organizatcii-zhizni-6843999
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-
Hcropus oTkpsITHA - —7hi b heniia-Kletki-
A — 1 12.09.20 sistemy-zhizneobespecheniia-kletki- - _
K e TouHas TeoDHs ' 23' ' 6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-
P apparat-kletki-tcitoplazma-_-6844003
Metonasl
MOJIEKYJISIPHOM U
KJIETOYHOU
Oroxorit. https://foxford.ru/wiki/biologiya/metody-
IIpaxTrueckas - PP
aGota I3yenmue molekulvamov—blolc_)m|-|-mo!ekulvarnava-
fdeTO OB KI1CTOUHOM 1 0.5 12.09.20 = biotehnologiya?ysclid=llmhxiOrk8818116434
. 23 https://teach-in.ru/file/synopsis/pdf/molecular-biology-

ounosornu
(xpomarorpadus,
anexTpodopes,

g hepeHIHaITbHO
e

methods-M-4.pdf?ysclid=lImhyijoa6519376147
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https://resh.edu.ru/subject/lesson/3827/start/118940/
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
https://foxford.ru/wiki/biologiya/metody-molekulyarnoy-biologii-i-molekulyarnaya-biotehnologiya?ysclid=llmhxi0rk8818116434
https://foxford.ru/wiki/biologiya/metody-molekulyarnoy-biologii-i-molekulyarnaya-biotehnologiya?ysclid=llmhxi0rk8818116434
https://foxford.ru/wiki/biologiya/metody-molekulyarnoy-biologii-i-molekulyarnaya-biotehnologiya?ysclid=llmhxi0rk8818116434
https://teach-in.ru/file/synopsis/pdf/molecular-biology-methods-M-4.pdf?ysclid=llmhyijoa6519376147
https://teach-in.ru/file/synopsis/pdf/molecular-biology-methods-M-4.pdf?ysclid=llmhyijoa6519376147

LHEHTpUPYTUPOBAHU
e, [ILIP)»

XUMHUYECKUN

https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-

6 COCTAB KICTKIL 14.09.20  sistemy-zhizneobespecheniia-kletki-
23 6844002/khimicheskie-veshchestva-v-kletke-6844008
https://foxford.ru/wiki/biologiya/himicheskiy-sostav-
MunepasibHbIe h - -
zhivyh-organizmov-mineralnye-veschestva-voda
7 BCIICCTRA KICTHH, 19.09.20  https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-
UXx Onooruyeckas A A . .
pOIIb 23 SIStemv-zh|z_ne_obesp«_achen||a-k|etk|-
6844002/khimicheskie-veshchestva-v-kletke-6844008
Opranunueckue
BCIICCTBA KIICTKAU
— OeIKu.
JlabopaTopHas https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-
8 pabota 0.5 19.09.20  sistemy-zhizneobespecheniia-kletki-
«OOHapyxeHHe 23 6844002/khimicheskie-veshchestva-v-kletke-6844008
0EJIKOB C MMOMOIILIO
Ka4C€CTBCHHBIX
peaKuuii»
CBoiicTBa, https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-
9 KJIacCU(UKAIHS U 21.09.20  sistemy-zhizneobespecheniia-kletki-
GbyHKIMH OETKOB 23 6844002/khimicheskie-veshchestva-v-kletke-6844008
https://foxford.ru/wiki/biologiya/uglevody-ih-stroenie-i-
Opranuueckue funktsii https://www.yaklass.ru/p/biologia/10-
10 BEIIIECTBA KJICTKHU 26.09.20 klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-
— YIJIEBOJIBI 23 6844002/khimicheskie-veshchestva-v-kletke-
6844008/re-e5475396-d2d7-4fd0-80f9-07ba567520f6
11 Selilrl ?;Tnsaeiﬁim 26.09.20 https:/{foxford.ru/wiki/bioloqiva/lipidv-ih-svovstva—i-
funktsii-membrany
— JUANAAB 23
HyknenHoBbie https://resh.edu.ru/subject/lesson/3840/start/163096/
12 kuciotel. JJHK u 0.5 28.09.20  https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-
PHK. 23 sistemy-zhizneobespecheniia-kletki-
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https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008
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https://resh.edu.ru/subject/lesson/3840/start/163096/
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13

14

15

16

17

JlaGopaTopHas
pabora
«Hccnenosanue
HYKJICMHOBBIX
KHCIIOT,
BBIJICTICHHBIX W3
KJIETOK Pa3InYHbIX
OpPTaHHU3MOBY

Crpoenue u
¢bynakuu ATO.
HApyrue
Hykieozuarpudocd
atel (HTO)
CexkBeHUpOBaHUE
JHK. Metoabl
T€HOMHUKH,
TPAHCKPUIITOMUKH,
MIPOTEOMUKH

MeTtoab!
CTPYKTYPHOU
OuoI0rNH

THuIbI KIETOK.
[Ipokapuornueckas
KJIETKA

Crpoenue
9yKapuOTHYECKON
KJIETKH.
IIpaxTrueckas
pabora «3yuenue
CBOWCTB KJIETOYHOM

0.5

03.10.20
23

03.10.20
23

05.10.20
23

10.10.20
23

10.10.20
23

6844002/khimicheskie-veshchestva-v-kletke-
6844008/re-0397d721-2ad3-4284-82e3-95458fe21f5¢c
https://foxford.ru/wiki/biologiya/stroenie-nukleinovyh-

kislot

https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-
sistemy-zhizneobespecheniia-kletki-
6844002/khimicheskie-veshchestva-v-kletke-
6844008/re-395845d9-54b5-4bc5-b5bf-c8132e603d3f
https://resh.edu.ru/subject/lesson/3840/start/163096/

https://biomolecula.ru/articles/metody-v-kartinkakh-
sekvenirovanie-nukleinovykh-
kislot?ysclid=llmibp5gfd151926896

https://biomolecula.ru/articles/metody-v-kartinkakh-
strukturnaia-biologiia?ysclid=llmie9sgyh255595721

https://resh.edu.ru/subject/lesson/3847/start/8616/
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-
sistemy-zhizneobespecheniia-kletki-6844002/kletki-
predstavitelei-raznykh-tcarstv-6844006
https://foxford.ru/wiki/biologiya/stroenie-kletok-
prokariot-bakterii

https://foxford.ru/wiki/biologiya/transport-veschestv-
cherez-membranu-endotsitoz-i-ekzotsitoz
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JBroKyIre CHIIbI

https://www.yaklass.ru/p/biologia/11-klass/etapy-

evoliutcii-biosfery-i-cheloveka-

43 aHTPOITOreHe3a 6844082/proiskhozhdenie-cheloveka-i-etapy-
evoliutcii-vida-6844087
Coomnomenne https://www.yaklass.ru/p/biologia/11-klass/etapy-
OHMOJIOTHYECKUX U TP ;

44 COLMATBHBIX evoliutci |-b|qsferv-|-che_loveka- _

(baKTOPOB B 6844082{prplskhozhden|e-cheloveka-|-etapy-
evoliutcii-vida-6844087

AHTPOIIOTCHE3C
https://www.yaklass.ru/p/biologia/l11-klass/etapy-

45 OCHOBHBIE CTaIuU evoliutcii-biosfery-i-cheloveka-

AQHTPOIIOreHe3a 6844082/proiskhozhdenie-cheloveka-i-etapy-
evoliutcii-vida-6844087

16 ITaneorenernka u
IMaJICOTCHOMUKA
DBOIIONHS

47 COBPEMEHHOTO
YCJIIOBCKA
YenoBeyeckue pachl. https://www.yaklass.ru/p/biologia/l1-klass/etapy-
[Mpaktuueckas padoTta evoliutcii-biosfery-i-cheloveka-

48 «M3yuenne 0.5 6844082/proiskhozhdenie-cheloveka-i-etapy-
JKOJOTHYECKHUX evoliutcii-vida-6844087/re-18f11fef-b4ec-46ba-
aJanTaluil YeIoBeKay a2954-30696d676dcc
MC)KI[I/ICI_II/IHJ'II/IHapHLI

49 € METOBI
AHTPOIIOJIOTUHA

50 3apoxaeHue u
PAa3BUTHUEC SKOJOTHN
MeTop! 5KOJTOTHH.

JlaGoparopHas paboTa
51 «M3y4yeHne MeTo10B 0.5

OKOJIOTHNYECCKUX
HUCCIIENOBAHUN
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3HaueHue
HKOJIOTHUECKUX
3HAHUHU U1 YEJIOBEKa

53

DKOJIOTHYECKUE
baxTops

https://foxford.ru/wiki/biologiya/ekologicheskie-
faktory-ekologicheskaya-nisha-limitiruyuschie-
faktory

54

AOuoTudeckue
¢dakropel. CBET Kak
9KOJIOTUYECKU I
dakrop.
JlaGopaTopHnas pabota
«Bp1sBIEHUE
MIPUCTIOCOOICHUI
OpPTaHW3MOB K
BIIUSTHUIO CBETA»

0.5

55

AlGuoTtuyeckue
(bakTopsI.
Temmeparypa Kak
AKOJIOTMYECKHI
daxTop.
JlaGopaTtopHnast pabota
«Brp1saBIEHUE
MIPUCTIOCOOICHU I
OpPraHU3MOB K
BITUSTHUIO
TEeMIIepaTypbI»

0.5

56

AlGunoTHueckue
dakropsl. BrnaxHocTh
KaK DKOJOTHYECKUH
daxTop.
JlaGopaTtopHnast pabota
«AHaTOMHUYECKHE
0COOEHHOCTH
pacTEeHUN U3 pa3HbIX

0.5
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MeCT OOuTaHUI»

Cpenpl oOuTanus

https://foxford.ru/wiki/biologiya/sredy-zhizni-i-

57
OpraHM3MOB faktory-sredy

58 bunonornueckue
PUTMBL

59 JKuznennsie hopmbl
OpI‘aHI/ISMOB

https://www.yaklass.ru/p/biologia/11-

60 Buortnueckue klass/osnovy-ekologicheskikh-znanii-

(baxTopsI 6844047/bioticheskie-vzaimootnosheniia-
organizmov-6844050

3HaueHne https://www.yaklass.ru/p/biologia/11-

OMOTHYECKHUX klass/osnovy-ekologicheskikh-znanii-

61 B3aUMOJIEUCTBUI IS 6844047/bioticheskie-vzaimootnosheniia-
CYIIIECTBOBAHHUS organizmov-6844050
OpPTaHHU3MOB B CpeJie https://foxford.ru/wiki/biologiya/formy-
oOuTaHUs vzaimootnosheniy-mezhdu-organizmami
DKOIOTHYECKHE

62 XapaKTEPUCTUKU
MOy
OCHOBHBIE
IIOKa3aTeJIn
HOMYJISIIH: https://www.yaklass.ru/p/biologia/11-

63 YUCJIEHHOCTD, klass/osnovy-ekologicheskikh-znanii-
IJIOTHOCTD, 6844047/svoistva-i-struktura-populiatcii-6844052
BO3pacTHad U IoJioBas
CTpYKTypa
OCHOBHBIE
HOKagaTeHH_ https://www.yaklass.ru/p/biologia/11-

64 HOMYJISALUH: klass/osnovy-ekologicheskikh-znanii-
POXKIOaeEMOCTh,

IPUPOCT, TEMIT POCTa,
CMEPTHOCTb,

6844047/svoistva-i-struktura-populiatcii-6844052
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MUTI'pallun
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DKoJIoruuecKas

CTpPYKTypa
HOMYJISALUH

66

Jmnamuka
MONYJISILUU U €€
peryJssus

67

68

Kpussie pocta
YUCJICHHOCTH
nomyssitiuu. Kpusbie
BBIKUBAHUS

DKOJIOrHYecKasi HUIIa
Buaa. Jlaboparopnas
pabora
«[Ipucnocobnenus
CEMsIH paCTEeHUN K
pacceneHuIo»

0.5

69

Bun xkak cucrema
MOIYJISIUNA

70

3aKOHOMEPHOCTH
MIOBEJICHUS U
MUTpaluii >KUBOTHBIX

71

72

Coo0111ecTBO
OpPTaHU3MOB —
OMOILIEHO3

DKocucTeMa Kak
OTKpBITas cCHCTeMa

https://www.yaklass.ru/p/biologia/11-
klass/osnovy-ekologicheskikh-znanii-

684404 7/nadvidovye-biologicheskie-sistemy-
6844056

https://foxford.ru/wiki/biologiya/ekosistemy-
funktsionalnye-gruppy-organizmov-v-ekosistemah

73

Kpyrosoport Bewects
" IMOTOK SHEPTHUHU B
HKOCUCTEME

https://www.yaklass.ru/p/biologia/11-
klass/osnovy-ekologicheskikh-znanii-
6844047/struktura-ekosistem-6844058

74

OcCHOBHEBIE
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IIOKa3aTciin

3KOCUCTCMbI
SKONOMIIECKIE https://W\MN.yakIass._ru/p/b!oloqia/l_l.-
75 HDAMILILL klass/osnovy-ekologicheskikh-znanii-
paMui 6844047/struktura-ekosistem-6844058
https://www.yaklass.ru/p/biologia/11-
HN3menenns - ; -
76 coo0mIecTs — klass/osnovy-ekologicheskikh-znanii-
cyKiiecCHH 6844047_/_|zmenen|e-ek05|stem-vo-vremen|-
suktcessii-6844060
[Tpuponnsie
JKOCHCTCMBI. https://foxford.ru/wiki/biologiya/zhizn-v-moryah-
77 DKOCHUCTEMBI 03€p U -
i-okeanah
peK. DKOCHUCTEMBI
MOpel U OKEaHOB
[Tpuponnsie
3KOCUCTCMBI.
78 DKocHUCTEMBI TYHJIp,
JIECOB, CTCIICH,
IMYCTBIHb
https://foxford.ru/wiki/biologiya/iskusstvennye-
ekosistemy-agrotsenozy
AHTPOTIOTCHHBIE https://www.yaklass.ru/p/biologia/11-
79 - - =
9KOCHCTEMBI klass/osnovy-ekologicheskikh-znanii-
6844047/khoziaistvennaia-deiatelnost-cheloveka-
v-biosfere-6844064
YpOodKOCHCTEMBI.
[TpakTnueckas pabota
80 «M3yuenue u 0.5
OIINCaHue
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH
81 dbopMupoBaHHS

OCHOBHBIX
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B3auMOJICUCTBUHI
OpraHU3MOB B
JKOCUCTEMAX

MexaHnu3MbI
BO3JCUCTBUSI
3arpsi3HEHUH pa3HBIX
THIIOB Ha

https://foxford.ru/wiki/biologiya/vliyanie-

82 CyOOpraHU3MEHHOM, cheloveka-na-okruzhayushchuyu-sredu-globalnye-
OpraHU3MEHHOM, ekologicheskie-problemy
MOMMyJIAUOHHOM U
3KOCUCTCMHOM
YPOBHSIX
https://foxford.ru/wiki/biologiya/biosfera-i-ee-
Brochepa — qranitsy-biomassa—sushi-i-c_Jkean_a
https://www.yaklass.ru/p/biologia/11-
83 oOmierianeTapHast Kl ¥ - v o
06010UKa 3N ass/osnO\_/v ekoloq[ch(_esklkh znanii _
6844047/biosfera-zhivaia-obolochka-zemli-
6844062
VYuenue B. U.
84 Bepnaackoro o
ouochepe
3aKoHOMepHOCTH https://www.vaklass._ru/p/b@oloqia/l_l_-
85 CyIeCTBOBAHHA klass/osnoyv-ekoloq[chc_esklkh-znan||- _
Suocheps! 684404 7/biosfera-zhivaia-obolochka-zemli-
6844062
KpyroBopotst https://www.yaklass.ru/p/biologia/11-
86 BEIIECTB U klass/osnovy-ekologicheskikh-znanii-
OHMOT€OXNMHUYECKUE 6844047/biosfera-zhivaia-obolochka-zemli-
LIUKJIBI 6844062
30HAJILHOCTD
87 ounochepsr. OCHOBHBIE https://foxford.ru/wiki/biologiya/prirodnye-zony
OMOMBI CyIIH
88 VY CcTOMUYMBOCTD https://www.yaklass.ru/p/biologia/11-
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