PABOYASI IPOTPAMMA
YYEBHOI'O IPEJIMETA «BAOJIOT US»
(YIJIYBJEHHBI YPOBEHD)
HA YPOBHE CPEJHEI'O OBLLIEI'O OBPA30OBAHUS

HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no yuebHoMy nipenmety "buosnorus" (nanee - Ouoorus) Ha YpoBHE CPETHETO OOIIEro
o0pazoBanHms pa3padoTana Ha ocHOBe DeaepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O06 ob6pazoBaHnn
B Poccntickoit ®eneparmmy, PI'OC COO, Konuermniuu npenogaBanus yaeOHOTO npeaMeTa «brnomorus» u
OCHOBHBIX TIOJIO’KEHHH (enepanbHoi pabodeld TporpaMMbl BOCTIUTAHHS.

Yuebnslii npeamet «buonorusy yrnyonéanoro yposus usydenus (10—11 xmaccsl) sBiIsieTcs] OXHUM
M3 KOMIIOHEHTOB TpeaMeTHOl obnactu «EcTecTBeHHO-HaydHBIE MpeaMeTsl». COTJacHO IMONOKEHUIM
OI'OC COO npoduibHbIe yueOHbIE TPEAMETHI, H3ydaeMble Ha yriTyOJIEHHOM YPOBHE, SIBIAIOTCS CIOCOOOM
muddepeHunanuy o0y4YeHUs] HA YPOBHE CpeOHEro oOmero o0pa3oBaHHMs W IMPH3BaHBI OOECIICUHTH
MIPEEeMCTBEHHOCTh MEXy OCHOBHBIM OOIIMM, CPETHIM OOITIM, CPETHUM MPO(hecCHOHATHHBIM H BBICIIUM
oOpa3oBarreM. B To e BpeMs KaKIbIi U3 3THX y4eOHBIX MPEIMETOB MOJDKEH OBITh OPMEHTHPOBAH HA
MPUOPUTETHOE pEelIeHHEe 00pa30BaTeIbHBIX, BOCHHUTATENBHBIX M Pa3BUBAIOIIMX 3a/1a4, CBA3aHHBIX C
npodopreHTanuelr 00ydJarONIMXCsd UM CTHUMYIMPOBAaHHEM HHTEpeca K KOHKPETHON O0JIaCTH HAyYHOTO
3HAHUSA, CBI3aHHOTO C OMONOTHEH, METUITTHOH, SKOJIOTHEH, IICHXOJIOTHEH, CIOPTOM HITH BOSHHBIM JEITOM.

[Iporpamma o yuyeOHomy npeamery "buosorus" nar npencraBieHUe O 1SN U 3a/1a4ax U3yueHUs
yuebHoro npenmera «buonorus» Ha yriyOJaEHHOM ypoBHE, ompeaenser 00s3aTenbHOe (MHBApUAHTHOER)
MpeIMETHOE CONIepKaHue, ero CTPYKTYPHPOBAHHE IO pa3fesiaM W TeMaM, paclpeesieHue Mo Kiaccam,
PEKOMEHIyeT MOCIEeJ0BATeNIFHOCTh HM3Y4YeHUs] y4yeOHOro MaTepuana ¢ y4ETOM MEKIPEAMETHBIX U
BHYTPUIPEMETHBIX CBS3EH, JIOTHKH y4eOHOTO Mpollecca, BO3PACTHBIX 0COOCHHOCTEH oOyuaromuxcs. B
mporpaMMme Mo OMOJIOTHH PeaTn30BaH MPHUHIUI MPEEMCTBEHHOCTH C W3YYEeHHWEM OHOJIOTHH Ha YPOBHE
OCHOBHOTO 00111er0o 00pa3oBanus, Oiarogaps 4eMy MPOCMAaTPHUBAETCS HANIPABICHHOCTh Ha TIOCIIEIYOIee
pasBUTHE OWOJOTMYECKHX 3HAHUH, OPHEHTHPOBAHHBIX Ha (POPMUpPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, SKOJIOTHUECKOT0 MBIIIUICHHS, TPECTaBICHUH 0 310pOBOM 00pa3e )KU3HHU, Ha BOCTIUTAHNE
OepeXKHOTO OTHOIICHHUS K OKPYKAIOIIeH MPUPOIHOH cpeae. B mporpamMme 1mo OHOIOTHN TakKe TTOKa3aHbI
BO3MOXHOCTHU yueOHoro npeamera «buonorus» B peanuzanun tTpedoBanuii @I'OC COO k mnaHupyeMbIM
JUYHOCTHBIM, METAPEAMETHBIM U MPEAMETHBIM pe3ysbTaTaM OoO0y4eHHUS U B (JOPMHPOBAHHH OCHOBHBIX
BUJIOB Y4€OHO-TI03HABATEILHON e TENILHOCTH 00YJaONINXCS IT0 OCBOSHHIO COJIePKAHHS ONOIOTHIECKOTO
o0pa3oBaHMs Ha YPOBHE CPEHETO 00IIero 00pa3oBaHusl.

YueOnblii npenMer «buonorus» Ha ypoBHE cpemHero o0mero o0Opa3oBaHHs 3aBepIIacT
Omosoruueckoe oOpa3oBaHWE B IIKOJIE W OPHEHTUPOBAH HAa pacIIUpPeHHe W YIUIyOJNeHWe 3HaHWi
o0yJarommxcs 0 XUBOW MPHUPOJE, OCHOBAX MOJEKYJSPHON W KIETOYHOH OHMOJIOTHH, SMOPHUOIIOTHU U
OMOJIOTUH Pa3BUTHS, TEHETHUKH, CENIEKIIUH, OMOTEXHOJIOTHH, SBOJIFOIIMOHHOTO YYCHUS U SKOJIOTHH.

Nzyuenne yueOHoro mpeamera «buomnorusi» Ha yriayOJeHHOM YpOBHE OpPHUEHTHPOBAHO Ha
MOJITOTOBKY OOYYaIONMIMXCAd K TOCIEIYIOMEMY TMOMYyYEeHUIO OHOJIOTHYECKOTo oOpa3oBaHUs B By3aX U
OpraHu3alMix CpeAHero mnpodeccuoHanbHOro obOpasoBaHus. OCHOBY €ro COJEpXaHUS COCTaBIISET
cucremMa OWOJOTMYECKHX 3HAHWH, IMOMYYCHHBIX MPH HM3YYEeHHH OOYYAIOIIMMHCS COOTBETCTBYIOIIMX
CHUCTEeMaTUYECKUX Pa3/ie]oB OMOJIOTHH HAa YPOBHE OCHOBHOTO 00mIero oopazosanus, B 10—11 kmaccax atu
3HAHHA TIONyYaloT pa3BUTHE. Tak, pacHIMpeHbl W YIrIIyOJeHbl OMOJOTMYECKHe 3HAHWS O PACTEHUSX,
JKUBOTHBIX, Tprbax, OakTepusX, OpraHu3Me YesioBeKa, OOIINX 3aKOHOMEPHOCTSIX KHU3HH, JOTIOTHUTEILHO
BKIIFOUEHBI OWOJIOTUYECKHE CBEIACHHWS NPUKIAAHOTO M TIOMCKOBOTO XapaKTepa, KOTOphle MOXKHO
MCIIOJIb30BaTh KaK OPHEHTHPHI JJIS TOCIEAYIOIEro BeIoopa npodeccur. Bo3zmoxkHa Takke MHTErpaus
OHMOJIOTUYECKUX 3HAHHUW C COOTBETCTBYIONIMMH 3HAHUSMHU, MOTYYEHHBIMU 00YUYAIOIIUMUCS [TPH U3YICHUU
(bU3NKYU, XUMUH, Teorpaduu 1 MAaTEMaTHKH.

CrpykTypa mporpamMmsl 1o yuyeOHoMy npeameTy "buonorus" oTpakaeT CHCTEMHO-YPOBHEBBIA M
SBOJIIOIIMOHHBIH MOIXOBI K H3ydeHHUIo Ononoruu. CorimacHo UM, U3y4aloTCsl CBOMCTBA M 3aKOHOMEPHOCTH,
XapaKTepHbIE JUIS )KUBBIX CHCTEM Pa3HOTO YPOBHS OpPTraHU3allM{, SBOJIOIUH OPraHUYECKOro MHpa Ha
3emiie, coxpaHeHHsT OMOJOTMYECKOr0 pa3HooOpasus miuaHeTsl. Tak, B 10 kiacce M3ydalOTCsI OCHOBBI
MOJIEKYJISIPHOH M KJIETOYHOW OMOJIOTHH, 3MOPUOJIOrMHM M OMOJOTMH Pa3BUTHsI, TEHETHKH W CEJIEKIINH,
OMOTEXHOJIOTHH W CHHTETHYECKOW OMOJIOTHH, aKTYaIU3UPYIOTCS 3HAHWS OOydYalOIIHUXCS MO OOTaHWKe,



300JI0THH, aHATOMUH, (HU3HOIOTHUHN UYesioBeka. B 11 kiacce M3ydaroTcst 3BONIIONMOHHOE YICHUE, OCHOBBI
9KOJIOTHU U yUeHHue o onocdepe.

YueOnblii npeamet «bronorus» npu3BaH 00ECIEYUTh OCBOGHHE O0YYAIOUIMMUCS OHONIOTHYECKUX
TEOPHid U 3aKOHOB, UACH, IPUHLIUIIOB U IIPAaBUJI, JIEKAIIUX B OCHOBE COBPEMEHHOI eCTeCTBEHHO-HAyYHON
KapTHUHBI MUpPA, 3HAHUHA O CTPOEHHUH, MHOTOOOPa3HH M OCOOEHHOCTAX KJIETKH, OPTaHW3Ma, MOIYIISIIHH,
OmMOIIeHO3a, YKOCHUCTEMBI, O BBIJAIOIINXCS HAYYHBIX JOCTIDKEHHSIX, COBPEMEHHBIX WCCIIEOBAHUAX B
OMOJIOTHY, MPUKIATHBIX ACTCKTaX OWOJOTHYECKHMX 3HAaHWU. J[ns pa3BuTHS M TOJCPKAHUS HHTEpeca
oOydatonuxcs K OWOJNOTMM HapsAy CO 3HAYUTETHHBIM OOBEMOM TEOPETHYECKOTO MaTepuana B
COJIep’KaHUH MTPOrPaMMBI IT0 OHOJIOTHH TTPEyCMOTPEHO 3HAKOMCTBO C ICTOPHEH CTAHOBIICHUS U PAa3BUTHUS
TOM WM WHON 00JacTH OWOJOTHH, BKIAJIOM OTEYECTBEHHBIX M 3apyOe)HBIX YUYEHBIX B PCIICHHC
BaXHEHIITUX OMOJIOTHYECKUX U IKOJIOTUUYCCKHUX TPOOIIEM.

Uenr wm3yueHwst ydeOHoro mnpeamera «buoiorus» Ha yriryOn€HHOM YypOBHE — OBIIAJICHHE
00y4aroIMMUCS 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHALHOW OpraHU3aIlMK KUBBIX CUCTEM Pa3HOIO paHra
U mpuoOpeTeHre YMEHUH NCTI0Ib30BaTh ATH 3HaHUS B JOPMUPOBAHUH HHTEpPECa K ONpeAeIEHHON 00IacTu
mpohecCHOHANBHON NIeSTENFHOCTH, CBS3aHHOW C OMOJIOTHEW, WM K BBIOOPY y4eOHOTO 3aBEACHHS IS
MIPOIOJDKEHNST OMOJIOTHIECKOTO 00pa30BaHMUs.

HocTwkenne nenu wu3ydeHus ydeOHoro mpeamera «buosnorus» Ha yrioyOJIEHHOM YpOBHE
o0ecrevunBaeTcs pelIeHneM CISAYIONNX 3aad:

OCBOCHHE OOYYAIOMIMMHCA CHUCTEMBl OHMOJOTHYECKUX 3HAHWA: 00 OCHOBHBIX OHOIOTHYECKHX
TEOPHSIX, KOHIETHUSX, THII0TE3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX U ITPABUJIaX, COCTABIISIONINX COBPEMEHHYIO
€CTECTBCHHO-HAYYHYI0 KapTHHY MHpa; O CTPOSCHUH, MHOTOOOpa3MHd M OCOOCHHOCTSX OHMOJIOTMYECKHUX
cucteM (KJIETKa, OPTaHU3M, TOMYJIAINs, BUA, OMOTeoIeHo3, Onocdepa); O BBIAIOIUXCS OTKPHITAAX U
COBPCMCHHBIX MCCJICAOBAHUAX B 6I/IOHOFI/II/I;

O3HAKOMJICHHE OOYYaromuXcs € METOJaMH TO3HAHUS >KUBOW IMPHUPOABL: HCCIEN0BATEILCKUMH
METOJaMH OHMOJIOTHYECKUX HayK (MOJEKYJISPHON M KIETOYHOH OHMONOTHH, SMOPHUOJIOTHH M OHMOJIOTHH
pa3BUTHUS, TEHETHUKH M CENEKIWH, OWOTEXHOJOTHMH W CHHTETHYECKOW OWOJIOTHH, IajJeOHTOJIOTHH,
9KOJIOTHH); METOJJAMH CAMOCTOSATEILHOTO IPOBEACHHUS OMOIOTUIECKUX UCCIICIOBAHUI B IAOOPAaTOPHU U B
npupoe (HaboaeHue, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHHE);

OBIIaJiIeHNEe OOYYArOIIMMHUCS YMEHHSMHU: CaMOCTOSITENIbHO HAaXOIWTh, AaHAIU3UPOBaTh U
UCIIOJIb30BaTh OMOJIOTHUYECKYI0 HMH(OpPMAIHMIO; TIOJNB30BaThCsl OWMOJIOTMYECKON TEPMHUHOJIOTHEH |
CHMBOHHKOﬁ; YCTaHaBJIMUBATL CBA3b MEXKAY pPa3sBUTHEM 6I/IOJ'IOFI/II/I U COIIMaJIbHO-3KOHOMUYCCKUMU H
HKOJIOTHYECKUMH TPOOJIeMaMy YeJIOBEUeCTBa; OIEHUBATh IIOCIEJACTBUS CBOSH JAESITEIBHOCTH II0
OTHOIICHUIO K OKPYXKAaIOIIeH MPUPOIHON cpene, COOCTBEHHOMY 370POBBI0 U 37I0POBBIO OKPYIKAIOIINX
mrozieli; 00OCHOBBIBaTh M COONIONATH MEpbl MPOQHIAKTHKH WH()EKIMOHHBIX 3a00lieBaHHN, TpaBUIa
TIOBEJICHUS B PUPOJIEC U 0OecTieueHns 0e301MacHOCTH COOCTBEHHOM KU3HENEITEILHOCTH B YPE3BBIYAHBIX
CUTYaIUSIX MIPUPOTHOTO M TEXHOTEHHOTO XapaKTepa; XapaKTepr30BaTh COBPEMEHHbBIE HAYYHBIE OTKPBITHS
B 001aCTH OMOJIOTHH;

pa3BuTHE y OOydalomuXcid HWHTEJUIEKTYaJlbHbIX M TBOPYECKHX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIIAIOIIUMUCS OTKPBITHSAMH U COBPEMEHHBIMH UCCIIEIOBAHUSAMY B OMOIIOTHH, PEIIaeMbIMU
€0 MpoOJeMaMHu, METO/OJIOTHEH OWOJIOTHYECKOTO HCCIIEIOBaHMUS, MPOBENEHUS 3KCIIEPUMEHTATBHBIX
WCCIIeIOBAaHUH, pelIeH s ONOIOTHUECKHX 33124, MOJICTUPOBAHUS OMOIOTMYECKUX 0OBEKTOB H IPOIIECCOB;

BOCTIMTaHUE Y O0YYArOIIUXCsI IEHHOCTHOTO OTHOIIICHUS K JKUBOH MPUPOJIE B IIETIOM U K OTAEITHHBIM
e€ 00beKTaM U SIBIICHUSM; (DOPMHUPOBAHUE SKOJIOTHYECKOM, TeHETUYECKON TPAMOTHOCTH, O0IIeH KYIbTYPhI
IMMOBCACHUA B IPHUPOJAC; UHTEIpaAllM CCTECTBCHHO-HAYUYHBIX 3HaHI/II\/'I;

npuoOpeTeHne OOyJYaroNMMUCS KOMIIETEHTHOCTH B PAalMOHAIBLHOM IPHPOJIONIONH30BAHUN
(cobmronenne mpaBuil TOBEACHHUS B NPUPOJE, OXPaHbl BHIOB, JKOCUCTEM, Omochepbl), COXpaHEHUH
COOCTBEHHOTO 3JIOPOBbSI M 3JI0POBbSl OKPYXKalOMIUX JroJiel (coOroneHuss Mep MpOQUIAKTHKH
3aboneBaHuii, obecrievueHre 0€30MacHOCTH JKU3HEACATENFHOCTH B YPE3BBIYAHBIX CUTYAIIUSX TIPHPOTHOTO
W TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIIOJNB30BAaHUS OWOJIOTUYECKHX 3HAHWA W YMEHUH B
IMOBCEIHEBHOM KU3HMU,

CO3JIaHKe YCIIOBUI Ui OCO3HAHHOTO BBIOOPA 00YYArOIUMHUCS MHUBH Ty aIbHON 00pa3oBaTeIbHOMI
TPAaeKTOPUH, CHOCOOCTBYIOIIEH  TMOCieAylomeMy MNpodecCHOHANBHOMY  CaMOONPEACICHUIO, B
COOTBETCTBHH C UHIWBUYaIbHBIMU HHTEPECAMHU U MOTPEOHOCTIMH PETUOHA.



OO01miee 9rCII0O 9acoB, OTBEACHHBIX HA WM3YUCHHE OWOJOTHH Ha YTIIyOJEHHOM YpPOBHE CPEIHETO
o01iero odpazoBanus, cocranister 204 yaca: B 10 kinacce — 102 yaca (3 gaca B Hezeno), B 11 kmacce — 102
yaca (3 yaca B HEJIEI0).

OT100p opraHM3alMOHHBIX (OPM, METOAOB W CPEACTB OOY4YEHHUS OHOJOTMU OCYIIECTBISETCS C
yu€TOM CIIeIM(PHUKH €ro CONEPKAaHUS U HAPABICHHOCTH HA MIPOJIOJKEHUE OMOJIOTHIECKOT0 00pa3oBaHHs
B OpPraHu3aIusiX CpeHero npodecCHOHaIbHOTO U BBICIIETO 00pa30BaHusl.

O0s13aTeNIbHBIM YCIIOBUEM MTPH 00yUYSHUH OUOJIOTUH Ha YTIIyOJIEHHOM YPOBHE SIBIISICTCS IPOBEACHUC
nabopaToOpHBIX M MpaKTHIecKuX pador. Takke ydacTHe OOYdYAIONIMXCS B BBITIONHEHUH MPOCKTHBIX U
yueOHO-UCCIIEIOBATENBCKUX Pa0OT, TEMATHKA KOTOPBIX OMPENEISIETCS] YIUTEIEM Ha OCHOBE UMEIOIINXCS
MaTePUATBHO-TEXHHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHIA.



COJAEP)KAHUE OBYYEHMUSA
10 KJIACC

CopeprkaHre porpaMMbl, BBIICIEHHOE KYPCUBOM, HE BXOAUT B IPOBEPKY FOCYIapCTBEHHON HTOIOBOM
arrecraiuu (I'MA).

Tema 1. buosiorus Kak Hayka

CoBpemeHHast Owonormst — KOMIUIEKCHash Hayka. KpaTkas wucrtopus pa3BuTHS OHOIIOTHH.
Bronornueckue Hayku W u3ydaemble UMH IMpoOnembl. DyHOaMeHTanbHBIE, MPHUKIAAHBIE W TOWUCKOBBIE
Hay4HbIEC UCCIIEIOBAHUS B OMOJIOTHH.

3Hauenne Owomornd B (OPMHPOBAHWM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpA.
[Ipodeccun, cpszanHbie ¢ Ononorueil. 3HayeHWe OMOJIOTHM B MPAKTHUECKOW ICSTENbHOCTH YETOBEKa:
MEIUINHE, CETbCKOM XO0351CTBE, IPOMBIIIEHHOCTH, OXpaHe MPUPOJIBI.

JdemoHcTpanun

[oprpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. 'apseit, I'. Mennens,
B. U. Bepnanckuii, . I1. Ilanos, . U. Meunuxos, H. 1. Baeunos, H. B. Tumodeer-Pecosckuii, k.
Yotcon, @. Kpuxk, J. K. benses.

Tabnuie! u cxembl: «CBsi3b OMOJIOTHHU C APYTUMU HayKamm», «CucTteMa OMOJIOTHUECKUX HAYK.

Tema 2. ’KuBble cucTeMbI M HX H3yYeHHUE

JKuBble crcTEMBI Kak MpeMeT n3ydeHus 0nonoruu. CBOHCTBA JKUBBIX CUCTEM: €IMHCTBO XUMUYECKOTO
COCTaBa, IHCKPETHOCTb W ILEJIOCTHOCTb, CIOXHOCTb H YIOPAJOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTE,
caMOOpraHH3alysl, CAMOBOCIIPOM3BEACHHE, Pa3Ipa)KUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alliyd >KMBBIX CUCTEM: MOJICKYJISIPHBIA, KJIETOYHBIM, TKAHEBBIM, OPraHW3MEHHBIH,
MOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOTeoIieHOTHIeCKHit), Onocdepusiid. [Iporeccsl, mpoucxoasimye
B JKUBBIX cucteMax. OCHOBHBbIE MpHU3HAKU XKuBOro. JKusHp kak ¢gopma cymecTBoBanusi matepun. Haykw,
M3y4arollye KUBbIe CHCTEMBI Ha Pa3HbIX YPOBHAX OpraHU3aIiy.

Nzydenne xuBbIX cucteM. MeToasl Ononoruveckoit Hayku. HaOmonenue, n3MepeHne, SKCIIepUMEeHT,
cUcTeMatm3anus, MeraaHanu3. lloHATHe O 3aBUCMMOM W He3aBHUCHMOHN mnepeMeHHOH. [lmaHmpoBaHne
skcniepumenTa. [locraHoBka u mpoBepka rurore3. Hyneas rumoresa. [loHsTHE BLIOOPKH 1 €€ TOCTOBEPHOCTH.
Pazopoc B Owmosormuecknx gaHHbIX. OIleHKa JOCTOBEPHOCTH TONYYEHHBIX pe3yabTaToB. I[IpHUYMHEI
HCKaXECHUSI pe3yJIbTaTOB SKCIIepUMeHTa. [IoHATHE CTaTUCTHYECKOrO TeCTa.

JdemMoHcTpanun

Tabnumps! U cxembl: «OCHOBHBIE MPU3HAKU KU3HU», «bronornyeckue cuctems», «CBOWCTBA KUBOM
MaTepUm», «Y pOBHU OpPraHU3aluy KUBON MPHUPOIBD, «CTpOECHUE KUBOTHOW KIETKW», « TKaHU KUBOTHBIXY,
«CucTeMbl OpraHoB 4eJI0BEYEeCKOro opranuzMay, «bruoreonenos», «buocdepa», «MeToabl H3y4eHUs )KUBOH
MIPUPOJIBD».

ObopynoBanue: nabopaTopHoe 00OpyIOBaHME [UIi MPOBEAEHHS HAOMIOACHUM, HW3MEPEHH,
9KCIEPUMEHTOB.

IIpakTHyeckas padora «lcronp3oBaHNe PA3INIHBIX METOJOB MPH U3YUEHUH )KUBBIX CHCTEM).

Tema 3. buoJsiorus kjieTku

Knerka — ctpykrypHO-pyHKIMOHAIbHAA equHMLA *XUBOTro. Mcropust oTkpeiTus Kinetku. Pabotsr P.
I'yka, A. Jlesenryka. Knerounast teopus (T. LLBann, M. llneiinen, P. Bupxos). OcHOBHBIE HONOKEHUS
COBPEMEHHON KIIETOYHOM TEOPUHU.

MeToabl MOJEKYISAPHOH W KIIETOYHOM OMOJIOTHMH: MHKpPOCKONMs, Xpomarorpadus, siextpodopes,
METOJ MEUYEHBIX aToMOB, HudQepeHunanTsHoe UeHTPUPYTrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue
@uxcuposannvix Kiemox. OJNEKTpOHHAs MHKpockonus. Kowngoxanvnas mukpockonus. Bumanvhoe
(npudicusHenHoe) uzyyeHue Kiemox.

JdeMoHcTpanuu

[oprpertsr: P. I'yk, A. Jlesenryk, T. [lIBann, M. Ineiinen, P. Bupxos, K. M. bap.



Tabmuupr U cxembl: «CBETOBOW MHKPOCKOI», «IJIEKTPOHHBI MHKPOCKOM», «McTopHs pa3BHTHUS
METOJIOB MUKPOCKOIIHAI.

O6opynoBaHue: CBETOBOM  MHKPOCKOI, MHKpPOIpEmapaTbl  PacTUTENBHBIX, JKHUBOTHBIX U
OaKTepHUanbHBIX KIETOK.

IIpakTHyeckas padora «/3yueHne MeTOI0B KIETOYHOH Onosoruu (xpomaTorpadus, sneKkTpodopes,
muddepennmanbaoe neHTpudyruposanue, [1LP)».

Tema 4. Xumunueckasi opraHnuzanus KJIeTKH

XUMUYECKUI COCTaB KIETKM. Makpo-, MUKpO- M yJIbTPaMUKpPO3JIEMEHTH. Boma um e€ posb Kak
pPacTBOPHTES, pearenTa, ydacTue B CTPYKTYPHUPOBAHUH KJIIETKH, TEIDIOPETy . MuHepaabHbIe BEIecTBa
KIIETKH, UX OHOJIOTHYecKas poiib. Pojh KAaTHOHOB 1 aHHOHOB B KIIETKE.

Oprannueckre BeulecTBa KIETKH. buomornueckme mnomumepsl. benkn. AMHUHOKHCIOTHBIM COCTaB
6enkoB. CTpyKTypbl OenmkoBoi Monekyibl. IlepBudHas cTpykTypa Oenka, menTHIHAs CBS3b. BropudHas,
TpeTHyHas, dYeTBepTHYHasi CTPYKTyphbl. Jlenarypamms. CpoiictBa OenkoB. Kiaccmubukanus Oenxos.
Buonornueckue ¢hyHkuuu 6enkoB. /Ipuonsi.

YrineBoabl. MoHOCaXapuibl, TUCaxapyibl, OJIMTOCAXapy bl U monucaxapuabl. OOIIHiA MIaH CTPOSHUS
1 (U3NKO-XUMHUYECKHE CBOMCTBA YTIIEBOAOB. bromorndeckne (hyHKITUH YTICBOIOB.

Jlunuaet. 'mapodunbHo-rUApodoOHBIe cBolicTBa. Kiaccudukaiuss auUnuIoB. TpUIIHLIEPHIIBI,
(dbochonaumnuael, BOCKH, cTepou bl bruomorndyeckue (yHkiuu aunuaoB. OOmue CBOHCTBA OHMOJOTHYECKHX
MeMOpaH — TeKy4eCTh, CIIOCOOHOCTh K CaMO3aMbIKaHHUIO, TIOTYITPOHUIIAEMOCTb.

Hyxneunoseie kucnorsl. JJTHK u PHK. Crpoenue nHyknenHoBbix kucinoT. Hykneoruasl. Ilpunnmn
koMmiuieMeHTapHoctu. [IpaBuino Yapragda. Crpykrypa JHK — nBoiinas crupanb. MecTOHaxXOXKIACHUE H
ononormueckue pynknun JHK. Bugsr PHK. @ynknun PHK B kietke.

Crpoenune monekynsl AT®. Makposprudeckue cBsi3u B monekyne AT®. buonormueckne QyHKIIN
AT®. BoccTaHOBIIGHHBIC TIEPEHOCYUKH, WX (QYHKIUHU B KJIETKe. [pyeue nyxaeoszuompugocgamor (HTD).
CeksenunpoBanue JJHK. Memoou eenomuxu, mpanckpunmomuxu, npomeomuxu.

CrpykrypHass Owonorus: OHOXUMHYECKHE U OWO(QH3MYECKHe WCCIENOBaHUS COCTaBa U
MPOCTPAHCTBEHHOW CTPYKTYpbl OnoMoiieKyn. Mooderuposanue cmpykmypvl u QyHKyutl OUOMONEKYT U Ux
Komniaekcos. KomnvromepHulil OU3QlH U OPeAHUYECKU CUHMe3 OUOMONEKYN U UX HENPUPOOHBIX AHANI0208.

JdemoHcTpanun

oprpertsrt: JI. ITonunr, k. YorcoH, @. Kpuk, M. Yunkunc, P. @panknun, ©. Canrep, C. [Ipy3unep.

Huarpammel: «PacrnipesieieHne XMMHUYECKHUX JJIEMEHTOB B HEXMBOM mpupojzie», «PacrpeneneHue
XUMHYECKUX JIEMEHTOB B KUBOU MTPHUPOJIEN.

Tabmumner u cxemer: «llepuomnyeckas TabnuIa XUMHYECKHX BIIEMEHTOB», «CTpOeHHE MOJEKYIbI
Boab», «BeriectBa B cocTaBe opraHu3MoB», «CTpoeHHe MOJIeKyJbl Oenkay, «CTpyKTyphl OEIKOBOH
MOJIEKYNB, «CTpOoeHHe MOJIEKYN YIIIeBOJ0B», «CTpoeHHe MOJIEKYJ JTUMHI0BY, «HyKIenHOBBIE KUCIOTH,
«Ctpoenne Monekyiasl ATO».

O6opynoBaHne: XUMUYecKasl Tocyia 1 000pyI0BaHHeE.

JladopaTopHas padora «O0HapyKeHUE OSIKOB C TIOMOIIBI0 KAYSCTBCHHBIX PEAKIIUN.

JlabopaTopHas padora «lccrenoBanne HyKJIEHHOBBIX KHCIIOT, BBIJEICHHBIX U3 KIETOK Pa3IMYHBIX
OpPTaHHU3MOBY.

Tema 5. CTpoeHue u GyHKUMHT KJIETKH

Tunbl KIETOK: dyKaproTHUYEeCKast u IpokaproTrieckas. CTpyKTypHO-(QYHKIIHOHATBHBIE 00pa30BaHHUs
KIICTKH.

Crpoenue npoxkapuoTndeckoi kieTku. Kiuerounas ctenka 6akrepuit 1 apxei. OcoOeHHOCTH CTPOEHUS
reTepoTpo(HOM U aBTOTPOPHOHN MPOKAPUOTUIECKUX KIETOK. MeCcTO U poiib MPOKAPHUOT B OMOIIEHO3aX.

Crpoenne u (YHKUMOHMPOBaHHME OYKapHOTHUYEeCKOH KieTku. Ilmazmarndeckas memOpana
(mnazmanemma). CTpykTypa Iula3MaTHYecKOH MeMOpaHbl. TpaHCIIOPT BEIIECTB 4epe3 IIa3MaTHYeCKyIo
MeMOpaHy: TaccuBHbIN (Muddysus, oOmeru€Hnas nudQy3us), aKTUBHBIH (TIEPBUYHBIA W BTOPUYHBIN
aKTUBHBIA TpaHcnopT). [lomynpoHunaemocts MeMOpansl. Pabora HaTpuii-kanueBoro Hacoca. DHAOLMTO3:



MUHOIMTO3, ParounTo3. Ik301uTo3. Kitetounas crenka. CTpykTypa v pyHKIMU KIETOYHOW CTEHKH PacTEHHH,
rpuOOB.

Hurormazma.  Ilutozoms.  Llurockemer.  JIpwkeHme  muTOrUIa3Mbl.  OpraHougsl  KIICTKH.
OnHomeMOpaHHBIE OPraHOM B KIETKU: 3HA0IasMaTndeckas cets (DI1C), anmapat I'ombaxu, JIH30COMBI, UX
cTpoeHue M (QyHKIUH. B3auMocBs3p 0qHOMEMOpaHHBIX OpraHounoB KieTkdu. CTpoeHue IpaHyJIsIpHOTO
petuxkynyma. Mexanusm Hanpasienusi 6eaxos ¢ IIIC. CuHTe3 pacTBOPUMBIX O0enkoB. CHHTE3 KIETOYHBIX
MeMOpaH. [maakuii (arpaHymnspHBIA) 3HAOIUIa3MaTHYECKHH peTHKYIyM. CekperopHast (DyHKUIHMS ammapara
Tonpmxu. Moouguxayus 6enxos 6 annapame Ionvoocu. Copmuposka 6enxos 6 annapame 1 oavooicu.
TpaHcnopT BeleCcTB B KJIETKE. Bakyonn pacTUTeNbHbIX KiIeToK. Kitetounslil cok. Typrop.

ITomyaBTOHOMHBIE OpPraHOMBI KJIETKHA: MUTOXOHAPHUH, IIIACTUABL. [Ipoucxooicoenue Mumoxonopuii u
naacmud. Cumobuoeenes (K.C. Mepeoickosckuii, JI. Mapeyauc). CtpoeHne W (YHKIIMM MUTOXOHIPHHA U
wiactul. IlepBuuHble, BTOPUYHBIE U CIOXKHBIE IUIACTUAB! (POTOCHHTE3UPYIOLIUX 3YKapUOT. XJIOPOILIACTBHI,
XPOMOILIACTHI, IEHKOIJIACTHI BBICIIUX PACTEHUH.

HememOpannbie opranougsl kinetkn CTpoeHHe W (QYHKIMH HEMEMOpPAHHBIX OPraHOWAOB KIIETKH.
Pubocomel.  Ilpomesicymounvie  ¢unamenmovi. MUKpOQUIAMEHTBL. AKMUHOBbIE  MUKPODUIAMEHMBI.
MBpl1IeYHbIC KIETKU. AKMUHO8ble KOMNOHEHMbl HeMbluieuHblX Kiemok. Mukpotpy0oouku. Kinerounsiii neHTp.
CTpoeHre W JBIDKCHHE J>XIYTHKOB M pEecHMYEK. MHKpoTpyOouku 1mrormia3Mel. Llentpuons. beaxu,
aAccoyUUPOBAHHbLIE ¢ MUKpODUIAMeHmamu i Mukpompyoouxkamu. MomopHule 6enxu.

Anpo. Obomouka siapa, XpOMAaTHH, KapHOIUIa3Ma, SIIPHIIIKH, UX CTpoeHWue W (pyHKuuu. SmepHbIid
OenkoBbIii MaTpukc. [IpocTpaHCTBEHHOE PACIIONOXKEHHE XPOMOCOM B MHTEp(dazHOM sipe. Dyxpomamun u
ecemepoxpomamun. benku XpomaThHa — THCTOHBL JJumamuxa s0epHoli 06010uKu 8 Mmumo3ze. AHoepHoiil
Mpancnopm.

Knerounsie BxmoueHus. CpaBHHUTENbHAs XapaKTEPUCTUKA KIETOK 3YKapuoT (pacTUTEIbHOM,
KUBOTHOM, TpUOHOI).

JdemMoHcTpanun

IToprpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuuprt u cxembl: «CTpoeHHE DJYKApUOTHYECKOW KIeTKW», «CTpOeHHE J>KHUBOTHOM KIIETKHY,
«CTpoeHne pacTUTEeNbHOU KJIEeTKH», «CTpoeHHe MUTOXOHIApUM», «Snpo», «CTpoeHne MpoKapHOTHYECKOM
KIIETKH».

ObopynoBaHue: CBETOBOM MHKPOCKOI, MHKPONpENapaThl PACTUTENbHBIX, MXHBOTHBIX KIIETOK,
MUKpOTpenaparbl 0aKTepHaTbHbIX KIETOK.

JlaGopaTopHasi paGora «/3ydyeHue CTpOCHHUS KIETOK Pa3Iu4HbIX OPTaHU3MOBY.

IIpakTHyeckas padora «l/3yueHne CBOICTB KIIETOYHOW MEMOPAHBD».

JlabopaTopHnas padora «VccrenoBanue ia3MoiIn3a U AMIa3MoIIn3a B PACTUTENBHBIX KIETKaX.

IpakTnyeckas padora «/3ydeHne ABIKCHHAS UTOIIA3Mbl B PACTUTEIBHBIX KIIETKAX».

Tema 6. O0OMeH BeliecTB M MPeBpaleHHE JHEPTHH B KJIeTKe

AccUMWIALUS U AUCCUMMIISIINS — IB€ CTOPOHBI MeTabonu3Ma. Turel oOMeHa BemecTB: aBTOTPOQHBIM
W TeTepoTpOQHEIA. YUacTHe KHCIOpola B OOMEHHBIX IMpoleccaXx. DHEepreThueckoe odecreueHne KIIETKH:
mpepamieane AT® B o0MeHHBIX mTporeccax. DEepMEHTATHBHBIN XapakTep peakmuid KIETOYHOTO
MeTabonu3ma. DepMeHTbl, MX CTPOCHHE, CBOMcTBA M MexaHu3M neictBusa. Kodepmentsl. Otamuus
(epMEeHTOB OT HEOPraHWYECKHX KaTaln3aTopoB. BelKu-aKTHBATOpPBI W OENKU-UHTHOUTOPHI. 3aBHUCHMOCTD
CKOpOCTH (DePMEHTATUBHBIX PEAKIUHA OT Pa3THYHBIX (PAKTOPOB.

[TepBuUuHBIM CHHTE3 OpPraHUYECKUX BellecTB B KieTke. DOTOCUHTE3. AHOKCUEHHbI U OKCULEHHbILL
gdomocunmes 'y baxmepuii. Ceemocobupaiowjue nueMeHmvl U NUSMeHmvl PeakyuoHHo2o yenmpa. Poib
XJIOPOILTACTOB B mpoliecce porocuHTeza. CBetoBast u TeMHOBast Gazbl. Pomoovixanue, Cs., Ca. u CAM-munut
gomocunmesa. llponykTuBHOCTH (poTOCHHTE3a. BinsiHue pa3nnyHbIX (akTopoB Ha CKOPOCTH POTOCHHTESA.
3navyeHue GoToCHHTE3A.

XemocuHTe3. Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTpUQUIMpYIONIHE  OakTepuw,
XKene300aKTeprH, CEpoOaKTEepPHUH, BOAOPOIHbIE OaKTeprH. 3HAaUEHHE XEeMOCHHTE3A.



AmnaspobOHble opranu3mbl. Buapl 6poskenus. [IpoaykTsl OpoKEHUS U X HCHOJIB30BAHHE YEJIOBEKOM.
AHa’poOHBIE MUKPOOPTaHU3MBI KaK 00BEKTHI OMOTEXHOIOTHH U BO30OyAUTEH OOJIe3HEH.

AdpoOHBIE OpPraHW3MBL. JTalbl dHEPreTHYECKOro oOmeHa. IloaroToBuTENbHBIN 3Taml. | aukonm3 —
0ECKHCIIOPOTHOE PACILETIICHUE TITFOKO3BI.

buonormueckoe oOKHCIeHWE, WIM KJIETOYHOE JbIXaHWe. Pomb MUTOXOHApWHA B Ipoleccax
Oumojytornyeckoro okwcieHus. llukmmaeckue peaknuu. OxuciauTeNnbHOe (pochopmmmpoBanue. Iuepeus
Membpannozo epaduenma npomonos. Cunmes AT®: paboma npomounnou ATD-cunmaswel. [IpenmyniecTsa
a’poOHOTO0 MyTH OOMEHA BEIECTB Nepea aHadpoOHbIM. D(H(HEKTUBHOCTh SHEPTETHYECKOTO OOMEHA.

JdemoHcTpauuu

[Moprpetsr: k. [Ipuctim, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A. Darenasrapar, I1. Mutyer,
I'. A. 3aBap3uH.

Tabmumpr 1 cxeMbl: «DOTOCHHTE3», «DHEPreTHICCKUil oOMeH», «bumocuHTe3 Oenkay, «CTpoeHHe
(dhepmenTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOH MUKPOCKOII, 000pyJOBaHHUE JJISl IPUTOTOBJICHUS MOCTOSIHHBIX M BPEMEHHBIX
MUKpPOTpEnaparos.

JlaGopaTopHas padora «/3ydeHne KaTaTUTHIECKOW aKTUBHOCTH (PEepMEHTOB (Ha IPUMEPE aMHIIa3bI
WJIM KaTaja3bl)».

JlaGopaTtopHasi padora «/3yueHne (EepMEHTATUBHOTO paclIeIICHUs TEPOKCHAA BOIOpOJa B
PACTHUTEIHHBIX U )KHBOTHBIX KIIETKAX).

JlaGopaTopHas pa6ora «CpaBHeHHE TPOLIECCOB (DOTOCHHTE3a U XEMOCHHTE3a.

JlabopaTopHas padora «CpaBHEHHE TPOLIECCOB OPOXKECHUS U IbIXaHUS.

Tema 7. HacaeacrBenHast uHGopManus u peanu3anus eé B KJIeTKe

Peaknmu matpmuHoro cuHTe3a. [IpHHIIMT KOMIUIEMEHTApHOCTH B PEAKIUAX MATPUIHOTO CHHTE3A.
Peanuzarus HacnencTBeHHOM nHpopMaluu. ['eHeTHYeCKuii KoJI, ero CBoMCTBa. TPaHCKPHUIIIUS — MATPUYHBIN
cuare3 PHK. [lpuHOMIIBI TpaHCKPUIIMH: KOMIUIEMEHTAPHOCTb, aHTUIAPaJUIEIbHOCTh, aCHMMETPUYHOCTb.
Cospesanue mampuynvix PHK 6 syxapuomuueckou kiemxe. Hexooupyrowue PHK.

Tpancnsuusa u e€ sranbl. Yuactue TpancnoptHeix PHK B GnocunTese Oenka. YcnoBus GrnocuHTE3a
oenka. KomupoBanne amuHokucinot. Ponb prbocom B OnocunTe3e Oernka.

Cogpemennvie npedcmasienus o cmpoeruu eenog. OpraHu3anys reHoMa y MPOKapUoT M 3YKapHOT.
Perynsmmst akTHBHOCTH TE€HOB y TpokapuoT. I'mmoreza omepona (@. XKako0O, XK. MaHo). Monrexyapuobie
MexauuzMvl 9KCHpeccuu 2enos y aykapuom. Ponv xpomamuna 6 pezynayuu pabomul cenos. Perynsuus
0OMEHHBIX MPOIIECCOB B KileTKe. KileTouHbIif roMeocTas.

Bupychbl — HeknerouHble (OPMBI KU3HH M OONHTraTHBIE Mapa3uTbl. CTpOeHUE MPOCTHIX M CIIOXKHBIX
BUPYCOB, peTPOBUPYCOB, OakTepuodaros. JKusuennwiti yurxa JJHK-codepacawux supycos, PHK-cooeporcawux
supycos, baxmepuogazos. Obpamnas MpaHCKpunyus, pegepmasa, UHmezpasd.

BupycHbie 3aboneBaHus denmoBeka, XuBOTHBIX, pacteHuit. CIINJ[, COVID-19, commamnsHbie ©
MEIUIIMHCKHE TTPOOIIEMBI.

Buoungopmamuka: unmeepayus u anamuz Ooavwux maccueos («bigdatay) cmpyxmyproix
ouonozuyeckux daunnvix. Hanomexnonoeuu ¢ 6uonocuu u meouyune. Ilpoepammupyemvie Qynkyuu 6enxos.
Cnocobuvl docmasku aexapcma.

JdemMoHcTpanun

IToptpetsi: H. K. Kosnbuos, /. . UBaHoBcKkuii.

Tabnuier u cxembl: «buocuntes Oenkay, «I eHeTnueckuii kony, «Bupyce», «bakreprodarmy.

IIpakTHyeckas padora «Co3ganne MOJIENN BUPYCay.

Tema 8. JKN3HeHHBIIT UK KJIETKH

Knerounwii muxm, ero mepuoasl U perymsiuus. Murtepdasza m muto3. OcoOEHHOCTH MPOLECCOB,
npoTekaromux B uHTepdaze. [loaroroBka knerku k AeneHuro. IlpecuHreTnyeckuid (IOCTMUTOTHYECKHIA),
CUHTETHYECKHI U MOCTCUHTETHYESCKHI (PEMUTOTHYECKHI) TIEPHOJIBI HHTEP(A3hl.



Matpuunsiii cunte3 JHK — pemmukanus. [punnuner permmuxanuu JIHK: kommiemeHnTapHOCTS,
MTOJTyKOHCEPBATHBHBIN CHHTE3, aHTHNIapauienbHOCTh. MexanusMm perumkanmn JJHK. Xpomocomsr. Ctpoenne
xpoMocoM. TemoMmepbl W TeloMepasa. XPOMOCOMHBIM Ha0Op KIETKH — KapwoTull. JWIUIOMAHBIA U
rarmIouaHBIH Ha00pBI XpoMocoM. ['oMonornunbie XxpoMocoMsl. [10710BBIE XPOMOCOMBI.

Henenne wietkn — mMuto3. CTaauu MHUTO3a M TPOUCXOMSIINE B HUX IPOIECCH. THIBI MHUTO3a.
Kapurokunes u nurokuses. buosornueckoe 3Ha4eHUE MUTO3A.

Perynsust MUTOTHYECKOTO IIMKIIA KIETKH. [Iporpammupyemast KiieTouHasi THOeNb — aromnTo3.

Knerounoe sapo, XpomocoMmbl, (YHKIHMOHANbHAas TEHOMHKA. Mexanusmsl npoaugepayuu,
ouppepenyuposku, cmapenus u eudenu kiemok. «L{ugpposas kiemxa» — ououngpopmamuvecxkue mooenu
@YHKYUOHUPOBAHUA KIEeMKU.

JdemMoHcTpanun

Tabmump! u cxeMbl: «KU3HEHHBIN UK KICTKH», «MuT03», «CTpOoeHHE XPOMOCOMY, «PermmKartus
JIHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpONpenaparhl: « MUTO3 B KJI€TKaX KOpPEIIKa JIyKay.

JlaGopaTopHasi padora «/I3ydueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpEmapaTax».

JlabopaTopHas paGora «HaOmogenme MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa (Ha TOTOBBIX
MUKpOTpenaparax)».

Tema 9. CTpoenue u GyHKIMH OPraHU3MOB

Buonormueckoe pasHooOpasme opraHn3MoB. OIHOKIETOYHBIE, KOJOHHAIBHBIE, MHOTOKJIETOYHBIC
OpraHU3MBbl.

OcCoOeHHOCTH CTPOEHHUS U JKU3HEAESITEeIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxeu,
OJTHOKJIETOYHBIE TPUOBI, OTHOKJIETOYHBIE BOJOPOCIH, APYTUE MPOTUCTHL. KoMOHWAIhHBIE OPraHU3MBI.

B3anMocBA3b yacTell MHOTOKJIETOYHOrO Opranu3Ma. TKaHU, OpraHbl U CUCTEMbI OpraHoB. OpraHusM
Kak equHoe nenoe. ['omeocras.

Txanu pactenuil. TUIBI pacTHTENBHBIX TKaHeW: oOpa3oBaTenbHas, MOKPOBHAs, MPOBOMASIIAS,
OCHOBHasi, MexaHndeckasi. OCOOEHHOCTH CTpOeHUs, GYHKIUN U PACTIOJIOKEHHS TKaHEH B OpraHax pacTeHUH.

TkaHu KUBOTHBIX M 4UeJOBeKa. THIbI JKMBOTHBIX TKaHEH: SIUTeNHalbHAsA, COEAMHUTENbHAs,
MbIleyHast, HepBHast. OcoOEHHOCTH CTpOeHUsI, GYHKIUIA W PACIIOJIOKEHHS TKaHEeH B OpraHax KHBOTHBIX H
YeJOBEeKa.

Oprasbl. BeretaTuBHbIE U T€HEPATUBHbBIE OpraHbl pacTeHUN. Opra’bl U CUCTEMbl OPraHOB XXUBOTHBIX
1 yenoBeka. OyHKIIMK OPTaHOB U CHCTEM OPraHOB.

Onopa tena opranu3moB. Kapkac pactenuii. CkeneTsl OJHOKIETOYHBIX U MHOTOKJIETOUHBIX )KUBOTHBIX.
Hapyx#HsIii 1 BHyTpeHHM ckeneT. CTpOEHUE U TUIIBI COSAUHEHNS KOCTEH.

JlBwkeHUe OpraHu3MoB. JIBM)KEHHE OJHOKJICTOYHBIX OpPraHM3MOB: aMEOOWIHOE, JKI'YTHKOBOE,
pecHHuYHOE. JIBMKEHHE MHOTOKJIETOYHBIX PACTeHUM: TPOMM3MBI U HAacTUHW. [[BM)KeHHE MHOTOKJIETOYHBIX
JKUBOTHBIX M YeJIOBEKa: MbIllledHas cucteMa. Pedurekc. CkeneTHbIe MBIIIIIEI U UX padoTa.

[Turanue opranusmoB. Ilornomenue BOAbL, YIIEKUCIOr0 ra3a U MUHEPAJIbHBIX BEIIECTB PACTCHUSAMH.
[IuTanne XWBOTHBIX. BHyTpuIlONIOCTHOE M BHYTPHKJIETOUYHOE muIieBapeHue. l[IuTaHne mMO3BOHOYHBIX
KUBOTHBIX. OTAENbl NUIIEBAPUTENLHOTO TpakTa. [IuimeBapurensHbie kenesbl. [IuieBapurenbHas cucteMa
YeJIOBEeKa.

lpixanue opranu3MoB. Jlpixanue pacteHuil. JlpixaHue >KUBOTHBIX. Jluddys3us ra3oB depes
MTOBEPXHOCTh KJIETKH. KoxkHoe mpixaHue. JlprxarenpHash MOBEepXHOCTh. JKabepHoe W NErOYHOE JBIXaHUE.
JlpIxaHWe TO3BOHOYHBIX JKMBOTHBIX M 4YEJOBEKa. OBOJIOLMOHHOE YCIOKHEHHE CTPOEHUs JIETKUX
MMO3BOHOYHBIX XKMBOTHBIX. [lpIxaTenpHas cucrema denoBeka. MexXaHW3M BEHTWIAIHMH JETKUX Yy NTHI U
MJIEKOTTUTAIOMUX. Perymsamus nerxanus. JprxaTeIbHbIe 00BEMBI.

TpaHCIIOPT BEIIECTB y OPraHM3MOB. TpPaHCHOPTHBIE CHUCTEMBI PAaCTEHWH. TpaHCIOPT BEIIECTB Y
*KUBOTHBIX. KpoBeHOCHast cucTeMa U e€ opranbl. KpoBeHOCHas cuCTeEMa MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
Cepaiie, KpOBEHOCHBIE COCYJIbI M KpOBb. Kpyru kpoBooOpaiieHus. DBOTIOIMOHHbIEC YCIOKHEHHUS CTPOCHHS
KPOBEHOCHOW CHCTEMBbI ITI03BOHOYHBIX )KUBOTHHIX. PaboTa cepaua u e€ perymsmus.



Broigenenue y opranusMoB. Beinenenue y pactenuil. Beinenenue y kuBOTHBIX. COKpaTHTEIbHBIE
Bakyonu. Opransl BbiieneHus. OunpTpanus, cekpenus u 00paTHOE BCAaChlBaHHUE KaK MEXaHHU3MBI PaOOTHI
opraHoB BblgeseHus. CBs3b IOJOCTH Tejla ¢ KPOBEHOCHOM M BBLICIUTENbHOH cucteMamu. Beinenenue y
MO3BOHOYHBIX KMUBOTHBIX U uenoBeka. [louku. Ctpoenue u pynkunonupoBanue Heppona. Obpa3oBaHre MOUU
Y 4eJOBEKa.

3amuTa y OpraHu3MoB. 3alUTa y OJHOKJIETOYHBIX OpraHuzMoB. Crmopel OakTepwii M LIHCTHI
mpocTefmux. 3amura y MHOTOKIETOYHBIX pacTeHud. Kyrtukyna. CpencTtBa NMacCUBHOW M XMMHYECKOH
3amuThl. OUTOHLIKBL.

3ammra y MHOTOKJIETOYHBIX J>KMBOTHBIX. IIOKpOBBI M MX NpPOW3BOAHBIE. 3alMTa OpPraHu3Ma oOT
Oonesneil. MMMmyHHass cuctema denoBeka. KIeTOWHBII M TyMOpambHBIA WMMYHUTET. BpoXI€HHBIN 1
nproOpeTéHHbIi crienuduiecknii UMMYHHTET. TeopHs KIIOHANbHO-ceNeKTUBHOTO nMMyHuTeTa (I1. Dpnux, ©.
M. bepner, C. ToneraBa). BocmanurensHbple OTBETHI OpraHW3MOB. Poilb BpOXXIEHHOTO WMMYHHTETa B
Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUI.

PaznpaxxuMocTs M perynauus y OpraHu3MoB. Pa3fpaXXMMOCTh y OJHOKJIETOYHBIX OpPTaHU3MOB.
Takcucsl. Pazipa)xuMocCTh U peryJisiiiis y pacTeHuid. POCTOBBIE BELIECTBA U UX 3HAUECHUE.

HepBhast cucrema u peduexTopHast perysinus y >KUBOTHbIX. HepBHas cuctema m €€ OTAENBIL.
OBONIOIMOHHOE YCJIOXXKHEHHE CTPOEHUS HEpPBHOM CHUCTEMBI Yy JKMBOTHBIX. OTHENbl TOJOBHOI'O MO3Tra
MO3BOHOYHBIX )KUBOTHBIX. Peduiekc u pednextopHas myra. besycnoBHbie U ycloBHBIE pe(IeKCHI.

I'ymopanbHasd perymsinus W SHAOKPUHHAS CHCTEMA JKMBOTHBIX M 4enoBeka. JKene3bl 3HIOKpHHHOM
CHUCTEMBI U UX TOPMOHBL. JlelicTBre rTOpMOHOB. B3aMOCBA3b HEPBHOU U 3HAOKPUHHON cucTeM. I nnoranamo-
runoduzapHas cucTema.

JdemoHcTpanun

[Toptpert: NU. I1. ITaBnos.

Tabmuuptr 1 cxembl: «OIHOKIETOYHBIE BOJOPOCINY, «MHOTOKIETOYHBIE BOJIOpOCIny, «bakrepum»,
«IIpocreitmne», «OpraHbl LBETKOBBIX pacTeHU», «CHUCTEeMBl OpraHOB I03BOHOYHBIX >KMBOTHBIXY,
«BHyTpeHHee cTpoeHHe HaceKoMbIx», «TkaHu pacteHuit», «KopHeBele cuctembl», «CTpoeHHe CTEOIS»,
«CTpoeHue TUCTOBOM MITaCTUHKIY, « TKaHU )KUBOTHBIX», «CKeneT yenoBekay, «llumeBapurenabpHas cucreMay,
«KpoBeHocHas cuctema», «JlpixarenbHas cuctemay, «HepBHas cucremay, «Koxay», «MplledHas cuctemay,
«BelgenuTenbHas  cUcTeMay», «OHIOKpPHHHasg  cucteMa», «CtpoeHwe  MbIune», «MMmyHHTETY,
«KumegnononoctHele», «CxeMa MATaHUS pacTeHUin», « KpOBEHOCHBIE CHCTEMBI IO3BOHOUYHBIX KUBOTHBIX,
«Ctpoenue ruapel», «CTpoeHue ianapuny, « BHyTpeHHee cTpoeHune J0X/AeBOoro uepBs», «HepBHas cucrema
pb10», «HepBHas cucrema nsarymkny, «HepBHas cucrema npecMbIKaromuxcsy, «HepBHas cucrema nTuiy,
«HepBHas cuctema miexonutaonmxy, «HepBHas cuctema uenoBekay», «Peduexcy.

O6opynoBaHue:  CBETOBOM  MHKPOCKON, MHKPONpENaparbl  OJHOKJIETOYHBIX  OPTaHU3MOB,
MUKpOTIpenapaTsl TKaHel, paKOBUHBI MOJUTIOCKOB, KOJIJIEKIIMH HACEKOMBIX, UTTIOKOXKHX, )KUBBIE SK3EMILISPbI
KOMHATHBIX pacTeHHH, repOapuu pacTeHUI pPa3HBIX OTAEJIOB, BJIAXKHbBIE MPENapaTrhl XUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUJICKIMH OECHO3BOHOYHBIX JKMBOTHBIX, CKEJeT 4eJOoBeKa, O0O0OpyJdOoBaHHE s
JEMOHCTPALMM TIOYBCHHOTO M BO3JYIIHOTO MHUTaHUs PACTEHHWH, pacHICIUICHUS Kpaxmalia U OelKoB MO
neiictBueM (epMEHTOB, 00OpYIOBaHHE AJISI IEMOHCTPALMU ONBITOB MO M3MEPEHMIO KM3HEHHOM EMKOCTH
JETKUX, MEXaHU3Ma JIbIXaTeNbHBIX IBHKEHHM, MOJIEH TOJIOBHOTO MO3Ta pa3iINYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/I3yueHre TKaHeH pacTeHUII.

JlaGopaTopHasi padoTta «/I3ydeHne TKaHEeH JKUBOTHBIX.

JlabopaTopHas pa6ora «/3ydyeHne opraHoB IBETKOBOTO PACTEHHUS».

Tema 10. PazMHo:KeHHMe ¥ pa3BUTHE OPraHU3MOB

®opMBI pa3MHOKEHHS OPraHU3MOB: Oecrosoe (BKITI0Yast BETETaTUBHOE) U 1TOJI0BOE. Busl 6ecmonoro
Pa3MHOXKEHUS: TIOYKOBAHKE, CIOPYIALMS, hparMeHTalys, KJIOHUPOBaHHE.

[TonoBoe pa3zmHokenue. [losnoBele kieTkH, win rametsl. Meho3. Cragum Meiosa. IloBenenue
xpoMocoM B Mero3e. Kpoccunrosep. buonorudeckuii cMpicil Mel03a U MOJOBOro mpouecca. Meitos u ero
MECTO B )KM3HEHHOM IIMKJIE OPTaHU3MOB.



[IpenzaponsimeBoe pazButhe. ['amerorenes y »)kuBoTHbIX. [lonoBbIe xkene3sl. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHHe MONOBBIX KIETOK.

OmtonoTBOpEeHNE W SMOPHOHAIBHOE Pa3BUTHE XUBOTHBIX. CIOCOOBI OTUIOAOTBOPEHHS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.

WNnauBumyansHoe pa3BUTHE OPraHU3MOB (OHTOTEHE3 ). DMOPHOIIOTHS — HAyKa O Pa3BUTHU OPTaHU3MOB.
Mopgoecenes — oona uz enasnvix npodiem smopuonocuu. Konyenyus mopghozcenos u mooenu mopghozenesa.
Cramuu oSMmMOpHoreHesa JKMBOTHBIX (Ha mpumepe Jsrymku). Jpobnenme. Tumbl  apoOneHus.
Jlemepmunuposannoe u HedepmuHupoganrnoe Opobnenue. bracmyna, munwet oOnacmyn. OCOOSHHOCTH
IpOOTIEHNS] MIIEKOTHTAIONINX. 3apOABINIEBhIE JUCTKH (TacTpyisimus). 3akjiajka OpraHOB M TKaHEW U3
3apOJIBIIIIEBRIX JINCTKOB. B3anMHOE BIMSHWE YacTell pa3BHBAIOMIETOCS 3apojbimia (3MOpHOHATBHAS
WHAYKLKA). 3aKiajaka IIaHa CTPOEHHS )KMBOTHOTO KaK pe3yibTaT HEepPapXUUYECKUX B3aMMOAECHCTBUN T'€HOB.
Brusiaue Ha sMOpHOHATBHOE pa3BUTHE PA3TUYHBIX ()aKTOPOB OKPYKAIOIIEH CPEIBL.

Pocrt u pazBuTHe )XUBOTHBIX. [locTaMOproHaIsHEIN TTepuo. [IpsMoe u HenpsiMoe pa3BuTHe. Pazsurre
¢ meramopdo3oM y OeCliO3BOHOYHBIX W TO3BOHOYHBIX JKMBOTHBIX. bHojormueckoe 3HaueHWe MpPSMOrO U
HEMNpPSIMOT0 Pa3BUTHS, UX paclpoCcTpaHeHHe B IpHUpoje. TUIIBI pOCTa JKUBOTHBIX. DaKTOPHI PETYIISAINHN pocTa
KUBOTHBIX W duenoBeka. CTaguu MOCTAIMOPHMOHAIHHOTO PA3BUTHS Y KHBOTHBIX W denoBeka. [lepmombr
OHTOreHe3a uenoBeka. CTapeHre U CMepTh Kak OMOJIOrMYeCKHe TIPOIIECCHI.

PasmHoxenue u pa3purue pacteHuid. ['ametodut u ciopodut. Meiio3 B )KU3HEHHOM ITUKJIE PACTEHUH.
ObpazoBanmne crnop B Tmporecce Meio3za. ['ameroreHe3 y pacreHuil. OImIOJOTBOPEHHE W Pa3BUTHE
pacTHTEITBHBIX OpraHu3MoB. JIBOWHOE OIUIOAOTBOpPEHHE Y IIBETKOBBIX pacTeHnid. OOpazoBaHUE W Pa3BUTHE
CEMEHH.

MexaHU3MBI peryIsilind OHTOTEHE3a Y PACTEHUH U KUBOTHBIX.

JdemoHcTpanun

Hoprpetsr: C. I'. HaBammn, X. [lneman.

Tabmuuplt u cxembl: «BereratnBHOe pa3MHOXKeHHE», «THUMIBI Oecrmoioro  pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMUOOMOHAIbDy, «Pa3MHOXEHHE 5BrieHb», «Pa3MHOXeHUE TUIpbD, «Meho3y,
«XpoMocoMbl», «l'ameroreHes», «CTpoeHue SHIEKIETKHM U crepMmaro3onna», «OCHOBHBIE CTaauu
oHtoreHesza», «llpamoe u Hempsimoe pa3BuTHe», «Pa3BuTHe Maiickoro »xyka», «Pa3BuTHe capaHum»,
«PazBuTHEe nNATYMIKW», «/[BOWHOE OIIOJOTBOpPEHHWE Yy IBETKOBBIX pacTeHui», «CTpoeHHe ceMsH
OJTHOJIONIEHBIX M ABYAOJIBHBIX PacTeHU», « KM3HEHHBIN IUKIT MOPCKOW KayCThD», <« KU3HEHHBIH ITUKIT MXay,
«OKW3HEHHBIN UK MaOPOTHHUKA, «KM3HEHHBIN IIUKII COCHBI.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENApaThl SHIEKIETOK W CHEPMAaTO30UI0B, MOMAEIH
«InKIT pa3BUTHS JIATYIIKI.

JlabopaTopHas padora «/3ydueHne CTpoeHHs MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIperapaTaxy.

IIpakTHyeckasi padoTa «BpIsBIeHNE TPU3HAKOB CXO/ICTBA 3aPOBIIIEH TO3BOHOUHBIX )KMBOTHBIX).

JladopaTopHas padora «CTpoeHHE OPTraHOB Pa3MHOKEHUS BBICIIMX PACTCHUI».

Tema 11. I'eHeTHKa — HayKa 0 HACJIEICTBEHHOCTH U MI3MEHYUBOCTH OPraHU3MOB

Uctopust craHoBieHUs M pa3BUTHS TeHETUKH Kak Hayku. PabGorer I'. Mengens, I'. ne ®pwusa, T.
Moprana. Ponb oteuecTBeHHBIX yU€HBIX B pa3Butuu reHetukn. Pa6otst H. K. Konbitoa, H. Y. BaBuiiosa, A.
H. Benozepckoro, I'. JI. Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OcCHOBHbIE TEHETHYECKHE IOHITHA U CHMBOJBI. [ OMOJIOTHYHBIE XPOMOCOMBI, aJUIeJIbHBIE T'EHBI,
aNbTePHATHBHBIE NPHU3HAKH, IOMHUHAHTHBIA M PEIECCHBHBIN MPU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YHCTas
JIMHUS, TUOPUIIBL, TeHOTHI, (peHOTHI. OCHOBHBIE METOABI T€HETUKHU: THOPUIIOJIOTHYECKHUA, IIUTOJIOTMYECKH,
MOJIEKYJIAPHO-T€HETUYECKHIA.

JdemMoHcTpanun

[Moptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . Basunos, A. H. benosepckuii,
I'. . Kapneuenko, 0. A. ®unnmuenko, H. B. Tumodees-Pecosckwuii.

Tabmums! u cxembl: «MeTo/Ibl TeHETUKHY», «CXEeMBI CKPEITHBAHS.

JlabopaTopHas padota «/lpo3oduia kak 00BEKT FeHETHUECKUX UCCIICIOBAHUID).



Tema 12. 3aK0HOMEpPHOCTH HACJIEACTBEHHOCTH

MomnorubpunHoe ckpentuBanue. [lepBrii 3akoH MeHmens — 3aKOH eTHHOOOpa3ns THOPHIOB TIEPBOTO
nokoJsieHus. [IpaBuno gomuHupoBaHus. BTopol 3akoH MeHJenss — 3aKOH pacuUIeIJIEHHsS IPU3HAKOB.
Lutonornveckne OCHOBBI MOHOTHOPUAHOTO CKpelIuBaHus. | nmoTe3a YUCTOTHI raMerT.

AHanmm3upyromee CcKpemuBaHue. [IpoMexyTouHBIM XxapakTep HacieqoBaHus. Pacmiersienne
MIPU3HAKOB MPU HEMOJIHOM JTOMUHHUPOBAHUHU.

JurnOpuaHoe ckpemuBanue. TpeTuil 3akoH MeHnmens — 3aKOH HE3aBUCHUMOTO HAacleAOBAaHUS
npu3HakoB. LluTonornueckue 0CHOBBI IUTHUOPUIHOTO CKPEIIMBAHMSL.

CuerieHHoe HacienoBanwe Ipu3HakoB. Padotrer T. Moprana. CremieHHOEe HacleIOBaHHWE TCHOB,
HapylIEHUE CUEIUICHHS MEKy TeHaMU. XPOMOCOMHAsI TEOPHs HACIEACTBEHHOCTH.

I'eneruka mona. XpoMOCOMHBIN MEXaHU3M ONPEAEICHUs 1M0Na. AYyTOCOMBI U TOJOBBIE XPOMOCOMBI.
l'omorameTHsIi U reTeporaMeTHbI MoJ. I'eHeTMdeckass CTPYKTypa MOJOBBIX XpomocoM. HacnemoBanue
MIPU3HAKOB, CLEIJIEHHBIX C MOJIOM.

I'enotun kak nenoctHas cucteMa. [leloTponus — MHOXKECTBEHHOE AEHCTBHE IreHa. MHOKECTBEHHbBIN
annenu3M. BanmopelicTBue HeayuenbHbIX TeHoB. KoMiiementapHocTs. Onucta3. [lonumepus.

I'eneTnyecknii KOHTPOJIb Pa3BUTHS PACTEHUA, KUBOTHBIX M UYEIOBEKa, a TaKkkKe (DM3HONIOTHYECKUX
MPOIIECCOB, MOBEJCHNS U KOTHUTHBHBIX (YHKIWH. ['eHeTHUECKNEe MEXaHW3Mbl CUMOMOTeHEe3a, MEXaHU3MBbI
B3aMMOJICHCTBUS «XO3MH — MapasuT» M «XO03UH — MHKpoOMOM». ['eHeTHuecKue acreKThl KOHTPOJS U
M3MEHEHUS HacIeICTBEHHON NH(POPMAIINH B TTOKOJICHHUSIX KIETOK U OPTaHU3MOB.

JdemoHcTpanun

IToprpersr: I'. Mennens, T. Mopras.

Tabmumer u cxembl: «llepBerit m BTOpo¥ 3akoHBl Mengens», «Tperuit 3akoH MeHuens»,
«AHanu3upyrouee ckpelrBanue», «Henonnoe nomunupoBanue», « CLEMIIEHHOE HACAEIOBAHUE MPU3HAKOB
y npozoduis», «['eHeTnka monay, «Kapuotun uenosekay, «Kapuotun npozoduiby, «KapuoThuil nTHIIBD,
«MHOXECTBECHHBIN aJlIeIn3My, «B3auMoieiicTBIE TCHOBY.

O6opynoBaHue: MOJIENb ISl IEMOHCTPAIIMA 3aKOHOB €IMHOO00PAa3Hs THOPUIOB IIEPBOTO IMMOKOJIECHUS U
pacIiieruieHuss MPU3HAKOB, MOJIENb JJIs JEMOHCTPALMU 3aKOHA HE3aBHCHMOTO HacleJOBaHUS MPHU3HAKOB,
MOJIETh JUTSI IEMOHCTPALIMH CLIETUIEHHOTO HACJIeI0BaHNUS IPU3HAKOB, CBETOBOI MUKPOCKOII, MUKPOIIpENapar:
«Apozodumay.

I[IpakTHyeckas padora «lI3yueHne pe3ynpTaTOB MOHOTHOPHTHOTO CKPEIIUBAHUS Y APO30(DHITBI».

IpakTnyeckas padota «/3yueHre pe3ybTaToOB TUTHOPUIHOTO CKPEIIMBAHUS Y JPO30(UITBI».

Tema 13. 3aK0HOMEPHOCTH H3MEHYHUBOCTH

B3aumogeiictBue reHOTHIIA U cpenbl npu QopmupoBaHMH (eHOTHIa. VM3MEeHUYMBOCTH TPHU3HAKOB.
KauecTBeHHbIE M KOMMYECTBEHHBIE MTPU3HAKU. BUIbI N3MEHYNBOCTH: HEHACIEICTBEHHAS U HACJIEACTBEHHASI.

MoandukanmonHass U3MEHYMBOCTb. Poib  cpeabl B OpPMUPOBAHMM — MOIU(PHUKAIMOHHON
n3MeH4YnBoCcTH. Hopma peakmum npusHaka. BapuanuonHbid psin 1 BapuanmonHas kpuBas (B. Woranucen).
CaoiicTBa MOAM(PHUKAIIIOHHONW N3MEHYUBOCTH.

I'enotunuueckast ”3BMEHINBOCTH. CBOMCTBA TEHOTUITMIECKON M3MEHUYUBOCTH. BUIBI T€HOTHITIYECKON
M3MEHYMBOCTH: KOMOWHATHBHAS, MyTaI[HOHHASI.

KoMOuHaTHBHAS N3MEHYHBOCTE. MEH03 U ITOJIOBOM MPOIIECC — OCHOBA KOMOMHATHBHON N3MEHYHNBOCTH.
Pone KOMOMHATHBHOM M3MEHUYMBOCTH B CO3JIJaHUM TEHETUYECKOTO Pa3HOOOpa3us B Mpeeax OAHOro BUAA.

MyTainmonHas U3MEHUYMBOCTh. BUabl MyTanuii: reHHbIE, XpPOMOCOMHBIE, TeHOMHBbIe. CIIOHTaHHBIE U
WHIYLUPOBAaHHbIE MyTaluu. SAepHble M LUTOIUIa3MaTHueckue MyTanud. CoMaTHYeCKUe U TOJIOBBIE
MyTaruu. [I[puauHEl BOSHUKHOBEHUS MyTaruil. MyTareHsl U UX BIWSHUE HAa OPraHU3MBI. 3aKOHOMEPHOCTH
MYTaIllMOHHOTO MPoIIecca. 3aKOH TOMOJIOTHYECKUX PAIOB B HacieAcTBeHHOM n3menunBocty (H.M. Basunos).
BHesnepHasd n3MEHYMBOCTh M HACJIEJCTBEHHOCTbD.

Dnueenemuxa u dNULEHOMUKA, POTb INUSEHEMUYECKUX (DAKMOPO8 8 HACLEO08AHUU U USMEHUUBOCHU
GheHomunuueckux NPU3HAKO8 Y OP2AHUIMOS.

JdeMoHcTpanuu



IToptpetsi: I'. ne @pus, B. Uoranncen, H. 1. BaBuios.

Tabmume! u cxemsl: «Buisl m3MeHUNBOCTIY, «MonnduKkannoHHast ©3MEHIHBOCTEY, «KoMOMHATHBHAS
W3MEHYHBOCTEY, «Meio3y», «OmionoTsopenney, «I eneTrndeckne 3a001eBaHus Yell0BeKay, « BUapl MyTanuiiy.

O0opynoBaHue: KUBBIE M TepOapHbIC SK3EMILIAPhl KOMHATHBIX PAacTEeHUH, pUCYHKHU ((ororpadum)
KUBOTHBIX C Pa3IMYHBIMA BUAAMHA U3MEHIHBOCTH.

JlabopaTopHasi pabora «lcciemoBaHWe 3aKOHOMEPHOCTEH MOTUGUKAIIMOHHON W3MEHYHUBOCTH.
[TocTpoeHue BapuaIlMOHHOTO Psijia U BApUAITMOHHON KPUBOI.

[pakTHyeckast padora «MyTtaruu y 1po30Qd bl (Ha TOTOBBIX MUKPOIIPEIIapaTax)y.

Tema 14. I'eneTuKa yeji0BeKa

Kapuotun uenoBeka. MexayHapoaHas OporpaMMa MCCIECIOBaHUS TI'€HOMa 4YenoBeka. MeTonsl
M3YYCHUS TCHETHUKU UYEIOBEKA: T'CHEAJOTMYCCKUN, OJM3HEIOBBIA, ITUTOICHETUYCCKUN, IMOMYJISIIHOHHO-
CTaTHCTUYECKHHA, MOJIEKYJIApHO-TeHeTHdecknil. COBpPEMEHHOE OIpe/leieHne TEeHOTHIA: ITOJTHOT€HOMHOE
CEKBEHUPOBaHHE, TCHOTUITMPOBAHKE, B TOM uHcie ¢ momotpio [111P-anamn3a. HacnencTBeHHbIE 3a001eBaHUS
genoBeka. ['eHHBlE M XpPOMOCOMHBIE  0OJNE3HM  4YeJoBeka. bonesHm ¢ HacleACTBEHHOM
MPEAPACIIONONKEHHOCTHIO. 3HAUCHUE METUITMHCKON T€HETHKU B MPEIOTBPAIICHUN U JICUCHUHU TeHETUUECKUX
3a0omeBaHuil dYemoBeka. MeOuKO-TeHeTHYecKoe KOHCynbTupoBaHue. CTBonoBble KieTku. IloHsThe
«TCHETHYECKOTO Tpy3a». DTHYECKHE aCIEKThl HCCICNOBaHWI B 00JacTH peJaKTHPOBAaHUS TEHOMa H
CTBOJIOBBIX KJIETOK.

I'enernyeckue GakTOPHI MOBBIIIIEHHON TyBCTBUTEIFHOCTH YENIOBEKa K (PH3HMUECKOMY U XUMHUYECKOMY
3arpsI3HEHUIO OKPYXKAIOMIel cpebl. | 'eHeTrnaeckas mpeapacnoloKeHHOCTh YEI0OBEKa K MaTOIOTHSIM.

JdemMoHcTpanun

Tabmumer u cxeMbr: «Kapuotum genoBeka», «MeToIbl N3ydeHUs] TEHETHKH YelIOBeKay, «| eHeTnaeckne
3a007IEBaHUS YEIOBEKaY.

IIpakTHyeckast padora «CocTaBieHe U aHAJU3 POJAOCIOBHOM».

Tema 15. Cesiekuusi Opranu3mMoB

JomecTukanust U cenekuusl. 3apoKJIeHUE celekuuu U aoMectukauuu. Yuenue H. WM. BaBunosa o
Lentpax NpoMCXOXKICHUST U MHOT0OOpasusi KyJbTYPHBIX pacTeHuil. Ponlb cenekuuu B CO3JaHUU COPTOB
pacTeHuid u mopo KUBOTHBIX. COpT, MOpoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAOB B HACJICICTBEHHOU
m3meHurBocty H. V. BaBuiioBa, ero 3HaueHHe 1715 CENEKIIMOHHON paOOTHI

MeTtopl CeNneKIMOHHON paboThl. MICKyCCTBEHHBIM OTOOP: MAcCCOBBIM W WHIWBUAYAIBHBIN. DTarbl
KOMOMHAIIMOHHOM cenekuuu. McnpiTanue nponsBoguTesei mo noroMctBy. OTOOp 1Mo TE€HOTHITY C TIOMOIIBIO
OIIEHKH (DEeHOTHIIa TOTOMCTBA M OTOOP I10 TEHOTHUITY ¢ moMoIkko aHanm3a JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CEJeKIMOHHOW paloThl. PamuanmvoHHBIN W XUMHYECKUH
MyTareHe3 KakK MCTOYHHK MYTalUd y KYJIbTYPHBIX (OPM OpraHu3MoB. Vcrosb30BaHHWE T€HOMHOIO
peIaKTUPOBaHUSI U METOJIOB pekoMOnHAHTHBIX JIHK miis mosry4eHust iCXOJHOTO MaTepHuaia JIsl CeTICKITUH.

[Nomyuenue momuronoB. BHyTpuBHmIOBas rudpuau3anus. bim3KopoCTBEHHOE CKpEIINBaHKe, WIIN
nHOpuAWHT. HepoacTBeHHOE CKpenlBaHue, WiH ayTOpuauHr. ['eTepo3uc u ero nmpuuuHbl. Mcnoias3oBanue
rerepo3uca B cenekuuu. OtmanéHnas rudpunuzanus. [Ipeomonenne Oecruionus MEXBUIOBBIX THOPHUIOB.
JlocTHKeHUs CeNeKIINN PACTEHUIA 1 )KUBOTHBIX. «3e1EHAsS peBOaOYULY.

CoxpaHeHHe U W3yYEHUE TeHETHUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUH M MX IUKHUX POAWYEH IS
CO3/1aHHUS1 HOBBIX COPTOB U THOPU/IOB CEIbCKOX03SIMCTBEHHBIX KYIBTYp. HM3yuenue, coxpanenue u ynpagierue
2EHEeMUYECKUMU DeCypCamu CelbCKOXO3AUCMBEHHbIX U HPOMbBICIOBbIX HCUBOMHBIX 6 UYenax YIydyuleHus
Cyuecmsylowmux U Co30aHUsl HO8bIX NOPOO, TUHULL U KPOCCO8, 8 MOM YUCIe C NPUMEHEHUEM COBPEMEHHbIX
Memo008 HaAYUHbIX UCCAeO08aAHUL, NepedosblX Udell U NePCHeKMUBHBIX MEXHOL02ULL.

JdemMoHcTpanun

[optpetsr: H. U. Basunos, U. B. Muuypun, I'. 1. Kapneuenko, I1. I1. JIykesnenko, b. JI. Actaypos,
H. Bopnoyr, /1. K. benses.



Tabmuupr n cxemsl: «LIeHTpBI TPOUCXOXKIACHHUS W MHOT000pasusi KyJIbTypHBIX pacTeHH», «3aKoH
TOMOJIOTHYECKUX PSOB B HACIEACTBEHHON W3MEHUMBOCTH», «Meroapl cenekuum», «OtmanéHHas
rudpuanzanuss», «MyTtareHesy.

JlabopaTopHas padora «/3ydyeHue copToB KyJIbTypHBIX PACTEHUNA U OPOJ] JOMAITHUX YKUBOTHBIX).

JlaGopaTopHasn pa6ora «/3ydeHne METOIOB CeNIEKIINN PACTEHHIT.

IIpakTHyeckan padora «[IpuBrUBKa pacTeHUI».

Ikekypeust «OCHOBHBIE METOMIBI M JOCTIKEHHUS CEJICKIIMN PACTEHUH U KUBOTHBIX (HA CEJIEKIIMOHHYIO
CTaHIMIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIA yYacTOK, B TEIJIMYHOE XO3SCTBO, B J1aOOPAaTOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. buoTexHoJiorusi ¥ CHHTeTHYECKasi OMOJIOTUS

OOBEKTHI, HCTIOIb3yeMble B OMOTEXHOJIOTUH, — KIIETOYHBIE U TKAHEBBIE KYJIBTYpPbl, MUKPOOPTaHU3MBL,
WX XapakTepucTHKa. TpagulroHHas OWOTEXHOJIOTHS: XJIEOOTeUYeHHe, IIOlyYeHHEe KHCIOMOJOYHBIX
MPOAYKTOB, BHHOAENHE. MukpoOuomorndecknii cuHTe3. OOBEKTH MHKPOOHOIOTHYECKMX TEXHOIOTHA.
[IpousBoacTBO Oesika, aMUHOKUCIIOT U BUTAMHHOB.

Co3nanvie TEXHOJNIOTUH M HHCTPYMEHTOB II€JIEHANpPABICHHOTO WM3MEHEHHS U KOHCTPYHMPOBaHUS
TEHOMOB C LEJIbIO MOJIYYEHHS] OPTaHU3MOB M UX KOMIIOHEHTOB, COIEP KAIUX HE BCTPEUAIOLIUECS B IPUPOJIE
OMOCHHTETUYECKUE Ty TH.

Knerounas umxenepus. MeTosibl KyIbTyphl KJIETOK U TKaHEeW pacTeHHUN U KMBOTHBIX. KproOGaHKH.
Comarnueckasi THOpHAM3ALNS W COMATHYECKUH sMOpuoreHes. Mcmosip3oBaHWE TaIlUIOMAOB B CENEKIIUU
pactenuil. llomyuenue monoxknioHanvHulx anmumen. Mcnonvzoganue MOHOKIOHANLHLIX U NOJUKIOHATLHBIX
anmumen @ meduyutre. VICKyCCTBEHHOE OIUIONOTBOPEHHE. PEKOHCTPYKIMSA SIMIIEKIETOK M KIOHHUPOBAaHUE
JKUBOTHBIX. METOJI TpaHCIUIAHTAIIMH S KIETOK. 1exHorocuu 0300posienus, KylbMUSUpPOSanus u
MUKPOKTIOHANLHO20 PASMHONCEHUS] CENIbCKOX03UCTNEEHHBIX KYAbMYP.

XpoOMOCOMHasi U TEHHAas MHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha M KOHCTPYHMPOBAaHHE
pexom6OuHaHTHBIX {HK. Co3danue mpanceennvix opeanuszmos. JJocTKEeHUS] M IEPCIIEKTUBBI XPOMOCOMHOR
Y TeHHOW WHXEHEPHUH. DKOJIOTHUECKHE ¥ STHIECKHE TIPOOIEMBbl TeHHOW WHXCHEPHH.

Meaunuackue OuotexHonoruu. [loctreHomHass 1udpoBas wMenuinuHa. [II[P-nuarnoctuka.
MeTa00JIOMHBIN aHadM3, ICHOLEHTPUYECCKUI aHaJM3 MPOTEOMa YEJIOBEKa JJIi OLECHKH COCTOSIHHS €ro
310poBBs. Micrionb30BaHNe CTBOJIOBEIX KJIETOK. TapreTHas Tepanus paka. 3D-OnonmkeHepus U1 pa3padoTKu
(yHIaMEHTATFHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO3JaHUs KOMIUIEKCHBIX TKaHEeW COYeTaHueM
TEXHOJIOTHI TPEXMEPHOTO OMONPUHTHHTA M cKaQQOIIUHTa AJIs PelleHus 3a/la4 IepCOHATM3UPOBAHHON
MEJULUHBL.

Co3znanrie BEKTOPHBIX BAKIMH C IEJbI0 0OecTieueHus] KOMOMHUPOBAHHOW 3alTUTHI OT BO30yauTeneit
OPBH, ycraHoBieHHEe MOJEKYJISIpHBIX MexaHu3MOB (yHkumuonupoBanus PHK-comepkamux Bupycos,
BBI3BIBAIOIINX 0CO00 OMacHbIe 3200JICBaHHsI YEIOBEKA U )KUBOTHBIX.

JdemoHcTpanun

Tabmumer u cxemsl: «lcnonb3oBaHWE MHUKPOOPTAaHM3MOB B TIPOMBIIUICHHOM TIPOU3BOJICTBEY,
«Krnerounas unxxenepus», «I eHHast HHKEHEPUS.

JlaGopaTopHas padora «/3ydeHne 00bEKTOB OMOTEXHOIOTHI.

IpakTuyeckas padora «llonyueHre MOJIOUYHOKUCIBIX TPOAYKTOB.

IJkekypenss  «buorexHomorus — BaKHEHIIas MPOU3BOJUTENBHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxknenue u pa3BUTHe 3BOJTIONHOHHBIX MPeEACTABIEHUH B 0M0JIOTHH
OomonionHas Teopus Y. [lapeuna. [Ipennocbuiky BOSHUKHOBEHUS NapBUHU3MA. JKU3Hb U HaydHAs
nesitensHOCTh Y. JlapBuHa.



JBwkymme cuiabl 3BodonMK BuAoB mo Y. JlapBuHy (BBICOKAas HHTEHCHBHOCTH DPa3MHOMXKEHHUS
OpPTraHU3MOB, HaCJIEACTBCHHAS N3MEHUYMBOCTh, OOpH0a 3a CyILIECTBOBAHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIN
otbop).

Odopmienne cunTeTHdyeckoi Teopuu HBomtonuu  (CTD). HediTpanpHas Teopus SBOJIOIMH.
CoBpeMeHHast SBOTIONMOHHAS OMOJIOTHS. 3HAUCHUE ABOIONMOHHON Teoprur B (hOPMHUPOBAHUH €CTECTBEHHO-
Hay4HOU KapTUHBI MUPA.

JdemMoHcTpanun

[optpetsr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 9. XK. Cent-Unep, XK. Krobe, Y. dapsuH, C. C.
UYetsepuxos, 1. . maneraysen, Jx. Xonaeiin, . K. benses.

Tabmumer u cxemsl: «Crucrema xnBoit npupoasl (o K. Jlunuero)», «JlecTHUIa )KUBBIX CYIIECTB (110
Jlamapky)», «MexaHu3M GopMHPOBaHUs IPUCTIOCOONICHNH y pacTeHUH 1 KHUBOTHBIX (110 Jlamapky)», «Kapra-
cxema mapmpyta myremectsus Y. [lapsunay, «Haxoaxu Y. lapBunay, «@opMbr 60pbOHI 32 CYIIIECTBOBAHUEY,
«Iloponsl romy6Geii», «MHOroobpasue KyabTYpHBIX (hopM KamycTel», «[lopombl JOMAIIHUX >KUBOTHBIXY,
«Cxema oOpa3oBanusi HOBBIX BUAOB (110 Y. JapBuHy)», «CXeMa COOTHOMICHHS JBIKYIINX CHII SBOJIOLII»,
«OCHOBHBIE TIOJIOXKEHHSI CHHTETHYECKOM TEOPUH IBONIOLIUNY.

Tema 2. MUKPO3BOIIOLUS U €€ pe3yibTaThl

[Nomynsiuusa kak 3meMeHTapHas eIuHuIa 3BONIONH. COBpeMEHHbIE METO/IbI OLEHKH T'€HETHYECKOTrO
pazHooOpa3uss ¥ CTPYKTyphl mnonmynauuii. M3meHeHune reHOQOHAA TOMYISIUM Kak 3JIeMEHTapHOe
SBOIIONIMOHHOE SIBICHNE. 3aKOH reHeTndeckoro paHoBecus Jx. Xapau, B. BaitnOepra.

OnemeHnTapHble (PaKTOPHI (ABMKYIIME CHIIBI) SBONIONMKA. MyTannoHHEIN mporiecc. KomOnHaTHBHAS
M3MEHYMBOCTh. Jlpeliy reHOB — ciiyuyaiiHble HEHANpaBJICHHBIC M3MEHCHUS YacTOT aJliesield B TOIYJIAIUAX.
Oddexr ocuoBarena. Iggexm Oymovirounozo eopaviuka. CHUdNCEHUe 2eHeMUYecKOo20 pa3Ho0Opa3us:
npuyunel u credcmeus. llposasnenue s¢ghpexma opetigha 2enos 6 b6orbuux u manvlx nonyaayusx. Murparum.
Wzonsust oy simid: reorpadudeckas (MpocTpaHCTBEHHAs ), Ononoruyueckast (penpoIyKTHBHAS).

EcrectBenHbli 0TOOp — HampaBisomuii ¢aktop sBomtonuu. DopMbBl €CTECTBEHHOrO O0TOOpA:
IBIDKYIIANA, CTaOWMIM3UPYIOMUH, pa3pbiBatommid (nu3pynTuBHBIN). [lomoBoir orOop. BoszHuWkHOBeHHE U
9BOJIIOLIMS COLIMATBHOIO TOBEACHHS AKUBOTHBIX.

[prcnocoOneHHOCTh OPTaHU3MOB KaK pe3yJIbTaT MUKPOIBOIIONWHU. BO3HHKHOBEHNE TPHCTIOCOOICHUIA
y opraHuzMoB. ApomMopdo3bl W uauoazantauud. lIpuMepsl NpHUCHOCOOJIEHMH Yy  OpraHM3MOB:
MOp(}OJIOruyYecKue, ¢uznonoruyeckue, OMoOXUMHYECKHE, MOBEICHYECKUE. OTHOCHUTENIBHOCTh
MIPHUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykrypa. BunoobpasoBanue kak pe3ynbTaT MHUKPO3BONOLUM. M3omamus —
KII04eBOM  Qakrtop BupooOpazoBanus. Ilytm u  cmocoObl  BumooOpa3oBaHUs: — aJUIONATPUUYECKOE
(reorpaduueckoe), cuMIarpuyeckoe (IKOJIOTHIECKOE), «KMIHOBEHHOEY (TIOIHILIONTU3AIHS, THOPHIU3AIINS).
JUTMTEeNbHOCTD IBOJTIOLIMOHHBIX MTPOIECCOB.

Mexanu3mbl popMUpPOBaHUS OMOJIOTHYECKOTO pa3HOO0pasusl.

Ponp sBOMonoHHO# Ononoruu B pa3paboTKe HAyYHBIX METONOB COXpaHEHHUs OHOpa3HOOOpasusl.
MHUKpPO3BOIIONUS M KO3BOJIOLUS TIAPA3UTOB M HUX X035€B. MexaHW3Mbl (hOPMHUPOBAHUS YCTOHYUBOCTH K
AHTHOMOTHKAM U CTIOCOOBI OOPHOEI C HEH.

JdemoHcTpanun

[optpetsr: C. C. YerBepukos, 3. Maiip.

Tabmumpt 1 cxeMbl: «MyTalMOHHAsT U3MEHYHBOCTEY, «llomynmsainonHas CTpyKkTypa Buaa», «Cxema
nposiBiieHUsT 3akoHa Xapau—BaiinOepray, «JIBHKyliue CHIIBI 3BOJIOLUHY», «OKOJOTHYECKash H30JALUS
MOMyJISIIUK CeBaHCKOU (openn», «[eorpaduueckas H30JAIUS JTUCTBCHHUIIBI CHOMPCKONH M JIMCTBEHHUIIBI
naypckoit», «llomynsainoHable BOJHBI YHCICHHOCTH XUITHUKOB M JKePTB», «Cxema eHCTBHUS €CTECTBEHHOTO
oroopa», «DopMbl 60pbOBI 3a cymiecTBOBaHHE», «MHIycTpHanbHBId MeTaHn3M», «JKHBbIe HMCKONaeMbIe»,
«[lokpoBuTeNbCTBEHHAS ~ OKpacka  JKMBOTHBIX»,  «lIpenmympexparomias — okpacka  JKHBOTHBIX»,
«Duznonornyeckue ananrtanumn», «IIprcmocobeHHOCTh OPraHu3MOB B €€ OTHOCHUTENBHOCTEY, «Kpurepun
BUAa», «Buapl-nBoiHUKN», «CTPYKTYpa BUaa B Ipupoae», «Crnocodsl BupooOpazoBanus», «I eorpadguueckoe



BUAOOOpa3oBaHWE TPEX BHIOB JAHABILEH», «DKOIOTHUECKOE BHI000pa30BaHHE BHUAOB CHHHIDY,
«ITomumnonas! pacteHmnin», «KamycTHo-penedHbIi THOpUI.

ObopynoBanue: repdapuu pacTeHHH, KOJUIEKLIMN HACEKOMBIX, dydesia ITUI] U 3Bepeil ¢ mpuMepaMmu
Pa3NUYHBIX NPUCTIOCOOTICHUH, Yydesa MTHII U 3Bepel pa3HBIX BHUIOB, repOapuu pacTeHUH OIM3KHUX BHIOB,
00pa30BaBIINXCS PAa3TMIHBIME CIIOCOOAMH.

JlaGopaTopHas padora «BrisBiIeHHE N3MEHIHBOCTH Y 0COOEH OJJHOTO BUIAY.

JlaGopaTopHas padora «IIpucnocobneHus opraHu3MOB U UX OTHOCUTENbHAS LIENIECO00Pa3HOCThY.

JlaGopaTopHasi padora «CpaBHEHHE BUAOB 110 MOP(HOJIOTHYECKOMY KPHTEPHUION.

Tema 3. Makpo3BoJIIous U €€ pe3yJibTaThl

Metoapl wu3ydeHHs MakpoldBoironuu. llameoHTonormueckne MeETONbI H3YYEHHSI SBOJIOLHH.
[epexoansie GopMBI U GUITOTEHETHUECKUE PSIIBI OPTaHU3MOB.

buoreorpadudeckne merompl m3ydenus sBoionuu. CpaBHeHHe (Iopsl M (payHBI MAaTEPHKOB U
OCTpOBOB. broreorpadudeckue odmactu 3eMid. BUIBI-OHAEMUKHA U PEITAKTHL

OMOPHOIOTHYECKUE U CPABHUTEIBHO-MOP(HOIOTHUECKHE METO Bl U3yUeHHUs SBOOINH. | eHeTrnueckue
MeXaHU3MBbI SBOJIIOIIMH OHTOTE€HE3a U MOSIBIICHHS BOJIOIMOHHBIX HOBIICCTB. | OMOIOTHYHBIE U aHAIOTUYHBIE
opransl. PynuMmeHTapHble OpraHsl M aTaBU3Mbl. MOJEKYISPHO-TCHETHYECKHE, OHOXMMHYECKHE U
MaTeMaTHYECKHe METOMbl W3ydeHHs dBONONUU. ['omonornynele renbl. COBpEMEHHBIE METO/IbI TIOCTPOCHUSI
(UIIOreHeTHYECKUX AEPECBHEB.

XPpOMOCOMHBIE MYTAaLlUU U 3BOJIIOLIUS T€HOMOB.

OOmue 3aKOHOMEPHOCTH (MpaBWiia) O3BOMIONMH. [lpunyun cmensvt ¢hyHxkyuti. HeoOpaTumocTs
IBOJIONMHU. AJlanTUBHAs pafguanus. HepaBHOMEPHOCTh TEMIIOB 3BOIIOLIUH.

JdemoHcTpanun

Ioptpetsr: K. M. Bap, A. O. KoBanesckuii, ®. Mromnep, 3. I'ekkens.

Tabmuupl u cxembl: «OUIOTEHETHYECKUN Psf JIOMAAN», «APXEONTEPUKCY», «3BEpO3yOble SIIECPHI»,
«Creronedansy, «Punnopursr», «CeMeHHbIE TAMOPOTHUKNY, «bruoreorpaduueckue 30061 3eMin», «Jpeiid
KOHTHHEHTOBY», «Penukts», «HadanbHele cTaguu >MOpPHOHATIBHOTO Pa3BUTHS MO3BOHOYHBIX >KUBOTHBIXY,
«["oMoOTHYHbIE U aHATOTUYHBIC OPTaHbl, «PyIUMEHTB), «ATaBU3MBD», «XPOMOCOMHBIC HAOOPHI UeIOBEKa
W IUMIIan3e, «[ TaBHble HampaBIeHHs! YBOTIOIHNY, «O0IIIe 3aKOHOMEPHOCTH BOJTFOIIHNY.

ObopynoBaHue: KOJJIEKIHMH, TepOapuH, MYISDKM HCKOMAEMBIX OCTaTKOB OPraHU3MOB, MYJISDKU
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPIaHOB U aTaBU3MOB, KOJUIEKLIMH HACEKOMBIX.

Tema 4. [IpoucxoxxaeHue u pa3BuTHE KU3HU Ha 3emiie

Hayunble rumoTes3sl NpOMCXOXKICHUS XM3HM Ha 3emiie. AOHoreHe3 um mancnepmus. JloHaydHbie
MPEICTABJICHUS O 3apOXKACHUH )KU3HU (KpeanoHu3M). [ unoTes3a mocTOSIHHOTO CaMO3apOsKACHUS KU3HH U €
onposepxkenue onbitamu @, Penu, JI. Cniayannanw, JI. [Tactepa. [IporcxoxaeHue )KU3HU U aCTPOOUOIIOTHSI.

OcCHOBHBIE JTambl HEOPraHWMYecKOH HBodronmMu. [lmaHerapHas (Teojormyeckas) 3BOJIFOIHSL.
XuMHUuecKasi 3BOJIONMSA. AOHMOTEHHBI CHHTE3 OPraHWYeCKHX BeIIEeCTB W3 Heopranmueckux. OmbiT C.
Munnepa u I'. FOpu. O6pa3oBanue nonumepo u3 MoHnomepoB. Koauepsatnas runoresza A. M. Omapuna,
TUIoTe3a nepBuyHoro oynpoHa JIx. XomnzeiiHa, reaerndeckas runotesa I'. Mémnepa. Pu6osumsr (T. Uek) u
runore3a «mupa PHK» Y. I'mnbepra. ®opmupoBanue MeMOpaH U BOSHUKHOBEHHE POTOKIETKH.

Uctopus 3emnu n metoasl e€ usyueHus. Mckonaemble opranndeckue octatku. ['eoxpoHosorus u eé
MeToAbl. OTHOCHTENBHAS M a0COIIOTHAS TE€OXPOHOIOTHS. ['€0XpOHOIOrnIecKas MiKaja: 30HbI, 3pbI, IEPUO/IBI,
STOXH.

HauanbHele sTanel opranndeckoil sBomonru. IlosiBneHne u 3BOMIOLUS HEPBBIX KIETOK. DBOIIOUHUS
MeTabonu3ma. Bo3HMKHOBeHHE mepBbIX dKocucTeM. CoBpeMeHHbIe MUKPOOHbIE OWMOIIEHKH Kak aHalor
nepBhIX Ha 3emite coobmecTB. CTpoMaToMUThI. [IpOKapHOTHI B SyKapHUOTHI.

[Ipoucxoxnenne 3ykapuoT  (cumOuoreHe3).  DBOJIOIMOHHOE  IMPOHMCXOXJICHUE  BUPYCOB.
[IponcxoxneHre MHOTOKJIETOYHBIX OPraHM3MOB. BO3HMKHOBEHHE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpTaHH3MOB.



OCHOBHBIE ATaITbI 3BOJIFOLIMH BRICHINX pacTeHni. OcHOBHBIE apoMOop¢03bl pacTeHnid. Bbixon pacteHuit
Ha cymy. [losiBieHne cCiopoBBIX pacTeHHui U 3aBoeBanue uMu cymu. CemeHHsle pacteHus. Ilpoucxoxnenne
LIBETKOBBIX PACTEHHUM.

OCHOBHBIE ATaITbI 3BOJIIOLIUH )KUBOTHOTO MHUpa. OCHOBHBIE apoMOp( 036l )KUBOTHBIX. BeHackas dayHa.
KemOpuiickuii B3peIB — IOSBICHHE COBPEMEHHBIX THITOB. llepBBIe XOpIOBBIC XUBOTHBIC. JKHU3HBL B BOJE.
DBOJTIONHS TIO3BOHOYHBIX. [IpomcxoxaeHne ampuomii u pentinii. [IpoucxoxaeHne MIESKOIMUTAIONAX H
ntun. [IpuHiun kiaroueBoro apomopgo3a. OcBoeHHe 0eClO3BOHOYHBIMH M MO3BOHOYHBIMH >KHBOTHBIMHU
CYLIH.

PazBuTHe )u3HM Ha 3eMITe 110 dpaM M TIEPHOJaM: apXel, MpoTepo30, aaeo30i, Me30301, KaHO30ii.
OOmas xapakTepuCTHKa KiIMMaTa W TIe0JOrMYecKux mpoueccoB. [losiBieHHEe M pacuBET XapaKTEPHBIX
OpTraHu3MOB. YTJIecoOpa30BaHUE: €r0 YCIOBHSI U BIMSHHUE Ha Fa30BbIi COCTaB aTMOC(EPHI.

MaccoBble BEIMHpaHHUsSI — DKOJIOTHYECKHE KPH3HMCHI MPONUIOro. IIpu4nMHBI M CIENCTBUS MacCOBBIX
BeIMupaHuii. COBPEMEHHBIH JSKOJOTHYCCKHH KpHW3UC, ero ocobOeHHocTH. [IpoOiiema coxpaHeHHS
O6uopazHoobpasus Ha 3emIie.

CoBpemMeHHasi cucteMa opraHuueckoro mupa. [IpuHnuner kiaccugukanuu opraHu3zmMoB. OCHOBHBIE
CHUCTEMAaTH4ECKHE IPYIIIBI OPTaHU3MOB.

JdemMoHcTpanun

[Moptpetsr: ®@. Pemu, JI. Cnamnanmanwy, JI. [Tactep, Y. . Meunukos, A. U. Onapun, [Ix. Xonxeis, I
Ménnep, C. Mumnep, I'. IOpu.

Tabmumer n cxemsel: «Cxema ombita @. Pemm», «Cxema omeita JI. Ilacrepa mo wu3ydeHHro
camo3apoXKIeHHs XKU3HM», «Cxema onbiTa C. Munnepa, I'. IOpu», «3Ttanel HeopraHU4ecKo 3BOJIOLUNY,
«l'eoxpoHonornueckas mkaia», «HauanbHbIE ATambl OpraHWYECKOW HJBONIOINIY, «CxemMa oOpa3oBaHUS
dyKapuoT myTéM cuMOmoreHe3a», «Cucrema >XWBOW mpuponsl», «CTpoeHHe BUpyca», «ApoMopdo3bl
pacteHui», «PuHHOGUTB), «OIHOKIETOUHBIC BOJOPOCIINY», «MHOTOKJICTOUYHBIC BOAOPOCITH», «MXu»,
«ITarmopotHukm», «l'onocemMeHHble pacTeHHs», «OpraHbl IBETKOBBIX pacTeHHi», «Cxema pa3BUTHS
YKUBOTHOTO MHUPay», «KApoMop(]o3bI KUBOTHBEIXY, «lIpocTeiimmey, «KunieuHomonocTHbIe, «Ilmockue uepBmy,
«Unenucronorue», «PviObl», «3eMHOBOIHBICY, «I[IpecMmbikaromuecsy, «lItuimby, «MIiekonuTaroIme,
«Pa3BuTHe XU3HU B apXxeickodl apey, «Pa3BuTHE XU3HU B IIPOTEPO3OMCKON 3pe», «Pa3BuUTHE KH3HU B
najeo30ickoil spe», «Pa3BuTHE XKU3HU B ME3030MCKON 3pey», «Pa3BUTHE >KU3HU B KallHO30MCKOU 3pey,
«CoBpeMEHHAs CUCTEMA OPraHUYECKOTO MUPAY.

Ob6opynoBanue: repOapuu pacTeHHH pa3IMYHBIX OT/AEIOB, KOJUIEKIIMM HACEKOMBIX, BIIAYKHBIC
MpenapaTsl KUBOTHBIX, PAKOBHHBI MOJUTFOCKOB, KOJIIEKIIMHM UTJIOKOXKHX, CKEJIEThl O3BOHOYHBIX JKUBOTHBIX,
yydena NTHIl M 3BEped, KOJJIEKIUM OKaMEHENIOCTEH, IOJIE3HBIX HCKOMAEMBIX, MYJSDKH OpPTaHMYECKUX
OCTaTKOB OPTaHNU3MOB.

Bupryanbnas JgaGopatopuasi padora «MogenupoBanue onsiToB Muutepa—tOpu mo uzydeHuto
aOMOreHHOr0 CUHTE3a OPraHWYECKUX COSMHEHUH B IEPBUUHON aTMochepe.

JlabopaTopHas padora «/3ydeHue 1 onrcaHne HCKOMAaeMbIX OCTaTKOB IPEBHUX OPraHU3MOBY.

IpakTnyeckas padota «/3yueHre ocoOeHHOCTEN CTPOSHHS PACTEHUH pa3HBIX OTICIIOBY.

IIpakTnyeckas padora «3yueHre ocoOeHHOCTEH CTPOCHHS TO3BOHOYHBIX JKUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4ea0BeKka — AaHTPOIIOreHe3

Paznens! u 3anaun aHTponoaorui. MeTop! aHTPOIIOIOTHH.

CraHoBIIeHHE TIPECTABIECHUI O MPOUCXOXKACHUN YelloBeKa. Penurno3upie Bo33peHus. CoBpeMeHHbIE
Hay4YHBIE TEOPHH.

CxoncTBO dYenoBeka € JKUBOTHBIMH. CHCTeMaTHYecKOoe TIOJOXKeHHe denoBeka. CBHIETENbCTBA
CXOJICTBA YEJIOBEKA C JKUBOTHBIMH: CPaBHHTEIBbHO-MOPQOIOTHYECKHE, IMOpUoIorHYecKre, (HU3noIoro-
Onoxumuueckue, moBeaeHueckue. OTIMYMS 4YeJOBeKa OT JKUBOTHBIX. [IpsAMoXoXkneHHe W KOMILIEKC
CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra M BTOPOH CUTHAJIBHOM CUCTEMBI.

Hewkynme cuibl  ((pakTophl) aHTpororeHe3a: Ouojormyeckuwe, conuanbHble. COOTHONICHHE
OMOJIOTHUECKUX U COLUAIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.



OcHOBHBIE CTaauM aHTponoreHe3a. PanHue 4yenoBekooOpasHble 00e3bsSHBI (IPOKOHCYNbBI) U paHHHE
MOHTUABI — OOIIHMe TIPEIKH YeT0BEKOOOpa3HBIX 00€3bsH W JIOACH. ABCTPAIONHUTEKH — JBYHOTHE IMPEIKH
monaei. YenoBek yMenblid, IEpBbIE U3rOTOBICHUS OpyAui Tpyaa. YeloBeK NpAMOXOIAUINI U NEPBBIA BBIXO.
mozaei 3a npeaensl AQpuku. YenoBek reraensOeprekuii — 00Ul MpeloK HeaHIepTaNbCKOro YeloBeKa 1
YeJIOBEKa pa3yMHOro. YenoBek HeaHAEpPTaNbCKUN KaK BUJ JIHOJAEH XOJIOAHOIO KiaumaTa. YeaoBeK pa3yMHbIN
COBPEMEHHOT'O THIIA, ICHICOBCKUH YEIIOBEK, OCBOCHNE KOHTHHEHTOB 3a npeaenamu Adpuku. [laneorenerrnka
U TaJIeOTeHOMUKA.

DBOIIOLMS COBPEMEHHOT0 YenoBeka. EcTecTBeHHBIN 0TOOp B MOMYISLMAX YeloBeKa. MyTallMOHHBIN
nporiecc u noauMopdusm. [lomymsimroHHBIE BOJHBI, Apei( reHoB, MUrpamus U «3PQPEeKT OCHOBATEIS» B
MIOMYJISIIAAX COBPEMEHHOTO YeIOBEKa.

Yenoseueckue packl. [lonsartue o pace. bonbiime pacel: eBporeouanas (eBpazuiicKas), aBCTpayo-
HerpowaHas (PKBaTOpHaibHAs), MOHTOJIOWIHAS (a3MaTCKO-aMepuKaHCKas). Bpemss W TyTH pacceleHus
YeloBeKa MO IUIaHeTe. EIWHCTBO dYeloBedeckWx pac. HaydHas HeCOCTOSTENbHOCTh —pacHu3Ma.
[IprcnocoOneHHOCTh YeToBeKa K pa3HbIM YCIOBHUIM OKpY>Kalolel cpenpl. BiusiHue reorpadudeckoi cpeabt
u peiia reHoB Ha MOPQOIOTHIO U (PU3HNOJIOTHIO YETIOBEKa.

MeXIuCIUIIHHAPHBIE METOABl B (PU3NYECKON (OMONOTHYECKOW) aHTPOMOJIOTHH. DBOIOIMOHHAS
AHTPOTIOJIOTHS U MaJ€0aHTPOIIONIOT U YeJIOBEUECKUX MOMyAuil. buocoruanbHble UCCleA0BaHUS IPUPOIbI
4enoBeka. MccneaoBanue KOIBOIIOMH OMOIIOTHUECKOTO M COLIMALHOTO B YEJIOBEKE.

JdemoHcTpanun

IMoprpetsr: U. Japsun, JI. JIuku, A. A. Porunckuii, M. M. I'epacumos.

Tabnumpl 1 cxembl: «MeTOIIbI aHTPONOJIOrHN», «['0JOBHOM MO3r uenoBeka», «UeroBekooOpa3HbIe
00e3psHb», «CKeleT 4enoBeKa W CKeNeT IWUMMaH3e», «PyIMMEHTH M aTaBU3MbBD», «JIBIKyIIuEe CHITBI
AHTPOIIOT€HE3a», «DBOJIOLUOHHOE APEBO YEIOBEKa», «ABCTpaNONUTEK», «HemoBek yMenblit», «HenoBek
IpSAMOXOAIIHY, «/leHucoBckuii uemoBek» «Heanmepranbibl»y, «KpomanboHI, «[Ipenku demoBekay,
«Tarlbl 3BOJIIOLINY YeTIoBeKa», «Pacel yemoBekay.

O6opynoBaHue: MYISDKH OKaMEHEIIOCTEH, MPEeIMETOB MaTePHAIFHON KYJIbTYPHI MPEIKOB YEIOBEKa,
penpoaykuuu (dortorpaduu) KapTHH ¢ MUPOJOTHUSCKUMU U OUOJICHCKUMHU CHOYKETAMH POUCXOKICHHS
4yenoBeka, (oTtorpaduy HaXOMOK HMCKOMAEMBIX OCTAaTKOB YEJIOBEKAa, CKEJIET YeJOBeKa, MOJENb ueperna
YelloBeKa M Yepera IIMMIIaH3e, MOJENb KHCTH 4YeJOBeKa M KHCTH INMMMIIAH3e, MOJEIH TOpca IPEIKOB
YeloBeKa.

JlabopaTopHas padora «l3yueHue 0COOEHHOCTEH CTPOCHMS CKeJieTa 4eJOBEKa, CBI3aHHBIX C
MIPSIMOXO0XKICHUEM.

IIpakTuyeckas padora «3yueHue 3K0JI0rMUECKUX aJanTallil 4enoBeKa.

Tema 6. JxoJiorus — HAyKa 0 B3aMMOOTHOLIEHUAX OPTAaHN3MOB M HA/IOPraHU3MEHHBIX CHCTEM ¢
OKpYy:Kawouei cpeaoii

3apoxneHue M pa3BuTue dKojoruu B Tpyaax A. ['ymbonbara, K. @. Pynse, H. A. CeBepnosa, O.
I'exkens, A. Tencnu, B. H. CykauéBa. Paznens! u 3anaun skostoruu. CBs3b 3KOJIOTHHU C IPYTMMH HayKaMH.

Mertoapi 3konoruu. [ToneBsie HabIrOEHNSI. DKCIIEPUMEHTHI B 9KOJIOTHUH: IPUPOIHBIE U Ta0OpaTOPHEIE.
MonenupoBanue B 3KOJIOTHH. MOHUTOPUHT OKPY>KAIOIIEH CPEIBI: JTIOKATbHBIN, PErHOHANBHBIA ¥ TTI00AITbHBIH.

3HaueHue KOJOTHIECKHUX 3HAHUM JIJIS YelOBeKa. DKOJIOTHIECKOe MUPOBO33PEHHE KaK OCHOBA CBsI3eH
YeJloBe4ecTBa ¢ Mpupojoi. DopMUpOBaHHE HKOJOTHYECKON KYJIbTYphl M 3KOJOTHYECKOH I'pPaMOTHOCTH
HaCEJIeHNSI.

JdeMoHcTpanuu

Hoptpetsr: A. 'ymbombar, K. @. Pynee, H. A. Ceepuos, 3. 'ekkens, A. Tencnu, B. H. Cykaués.

Tabmums! 1 cxemsl: «Pazaensl skomorumy», «MeTo bl K0JIOTHNY, «CXeMa MOHUTOPHHTA OKPYIKaIOIIeH
CpeIBD».

JlaGopaTopHasi paGora «/I3ydyeHre MEeTOI0B SKOJOTUYECKUX HCCIEAOBAHUII.

Tema 7. Opranusmsl U cpeia 00UTAHUA



Okonoruueckue (akToOpbl UM 3aKOHOMEPHOCTH X JeictBusi. Kiaccudukanus HSKOTOTHUECKUX
(dakTOopoB: abwWoTHYecKHWEe, OWOTHYECKHE, aHTpomoreHHble. OOmMe 3aKOHOMEPHOCTH  JICHCTBHS
skonornyeckux ¢aktopoB. llpaBmino wmumammyma (K. Ilmopenrens, HO. Jlubux). TomepaHTHOCTB.
OBpUOHOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuorudeckre hakTopbl. CBET Kak 3KOJOTHIECKHN (akTop. JleficTBIE pa3HBIX YIaCTKOB COTHEYHOTO
CIIEKTpa Ha OpPraHU3Mbl. DKOJOIMUECKHE IPYIIIbI PACTCHUH 1 JKUBOTHBIX 110 OTHOIIEHHIO K cBeTY. CUrHalIbHast
poib cBeta. DOTONEPHOAM3M.

TemmepaTypa Kak sKomoruueckuii paxtop. [eiicTBie TeMnepaTypbl Ha opraHu3Mel. [loiikuioTepMHbie
U TOMOMOTEPMHbIE OpPraHU3Mbl. DBPUTEPMHBIE U CTCHOTEPMHBIE OPTaHU3MBI.

Braxxaocts kKak skojormdeckuil (akxrop. IlpucmocobneHus pacTeHHH K TOAACPKAHWIO BOIHOTO
Oananca. Knaccudukauusi pacTeHuii M0 OTHOIIEHHIO K Boje. IIpucmocobienns KMBOTHBIX K M3MEHEHHIO
BOJIHOTO PEXHMA.

Cpensl 0OMTaHUS OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3IYIIIHAs, [IOYBEHHAsI, [NTyOMHHAS OAIIOYBEHHAs,
BHYTpHOpranuzMeHHas. OU3NKo-XUMHUECKHE 0COOEHHOCTH cpesl o0uTaHusi opraHnu3moB. [Ipucrnocobienus
OpPTaHM3MOB K JKU3HU B Pa3HbBIX Cpe/iax.

buonornueckne purmbl. Buemmnne u BHyTpeHHHE pPUTMBI. CyTOYHBIE M TOOUYHBIC PUTMBI.
[Iprcnoco6neHHOCTh OPTaHU3MOB K CE30HHBIM M3MEHEHHUSIM YCIIOBHI )KHU3HU.

XKuznennsie ¢opmbl opranu3MoB. [lonsTre o xu3HeHHOW (opme. KuzHeHHBIE QOPMBI pacTEeHHIA:
JepeBbs, KyCTapHUKH, KyCTapHHUYKH, MHOTOJETHHE TpaBbl, ONHOJETHHE TpaBbl. KuzHeHHBIE (OPMEI
YKUBOTHBIX: THAPOOHOHTHI, T€OOMOHTHI, a3p00HOHTEL. OCOOEHHOCTH CTPOSHUS 1 00pa3a KH3HH.

Buotnueckue aktopsl. Buabl OnoTniyecknx B3auMOACHCTBUN: KOHKYPEHIIUS, XUIIIHUYECTBO, CUMONO3
u ero (opmel. [lapasutusm, Koorepanus, MyTyann3M, KOMMEHCATN3M (KBAPTHPAHTCTBO, HAXJI€OHUIECTBO).
Herpoduueckne B3amMomeicTBus (Tommueckue, ¢opudeckue, ¢dabpudeckne). 3HaueHHE OMOTHYECKHX
B3aMMOJICHCTBUI JJIsl CYIIECTBOBAaHHA OpPraHU3MOB B cpeae oOuTaHus. [IpUHOMO KOHKYPEHTHOTO
HCKITFOUCHHS.

JdemoHcTpanun

Tabmuupl 1 cxembl: «JKosoruueckue (akTopb», «CBETOBOHM CHEKTP», «IKOJOTHUECKHE TPYIIIBI
KUBOTHBIX IO OTHOIICHHIO K CBETY», «TelIOKPOBHBIE >KUBOTHBIC», «XOJOJHOKPOBHBIC >KHBOTHEICY,
«DPU3NONIOTHYECKHE afanTally XUBOTHBIX», «Cpeasl OOMTaHUsS OpPraHU3MOBY, «bHOJIOrHYecKne pUTMBI»,
«KuzHennsle ¢Gopmbl pacTeHHi», «Ku3HeHHBIE (OPMBI KUBOTHBIX», «DKOCHUCTEMA IIMPOKOIHCTBEHHOTO
necay, «IKOCHUCTEMa XBOMHOTO Jiecay, «llemu nmutanusy», « XunanaectBoy, «llapazutusmy, «KoHKypeHIIHY,
«Cumomo3», «KKommeHcammsm.

ObopynoBanue: repOapuu pacTeHUH W JKMBOTHBIX, NPHCIIOCOOJICHHBIX K BIMSHHUIO Pa3IMYHBIX
9KOJIOTHUYECKNX (DAaKTOPOB, TepOapuu CBETONOOMBBIX, TEHETIOOWBBIX M TEHEBBIHOCIHMBBIX PAaCTEHHH,
CBETOJIIOOMBEIE, TEHENMOOMBBIE W TEHEBBIHOCIMBHIE KOMHATHBIE PACTEHUS, TepOapuu U KOJUICKIUH
TEIUIONIOOMUBBIX, 3MMOCTOHKHX, MOPO30YCTOMYMBBIX PACTEHUH, dyyelia NTHI U 3Bepeil, repOapun pacTeHH,
OTHOCSIIKXCSA K rUrpoduram, kcepopuraM, Me30pUTaM, KOMHATHBIE PACTEHUS NAHHBIX TPYIIN, KOJUIEKLHN
KUBOTHBIX, OOMTAIONINX B Pa3HBIX Cpejax, repdapuy W KOJUICKIIMHA PACTCHUH M JKUBOTHBIX, 0OJaAIOIINX
4epTaMu MPUCTIOCOOIEHHOCTH K CE30HHBIM M3MEHEHHUSIM YCIIOBHM KU3HH, repOapuu U KOJUIEKLIUH PACTEHUH
W JKUBOTHBIX PpAa3lWYHbIX >XU3HEHHBIX (OPM, KOJJIEKIMM >KUBOTHBIX, YYAaCTBYIOIIUX B PAa3JIMYHBIX
OMOTHYECKHX B3aUMO/ICHCTBUSX.

JlaGopaTopHasi padoTa «BbIsIBICHIE MPUCITOCOOTICHII OPTaHU3MOB K BIHSHUIO CBETaY.

JlaGopaTopHasi padoTa «BrisBIeHre nprcioco0IeHUI OpraHu3MOB K BIMSAHHUIO TEMIIEPATypPhD».

JlaGopaTopHasi padoTa «AHATOMUYECKHE OCOOCHHOCTH PACTEHUH U3 Pa3HBIX MECT OOUTAHUSD).

Tema 8. Dkosiorusi BUAOB ¥ MOMYJISIIUI

DKOJIOTHYECKHE XapaKTepUCTUKH mnomyisinud. llomymanuss kak Ouosorudeckas cucrema. Poisb
HEOJTHOPOJTHOCTU Cpeflbl, (pu3udeckux OapbepoB M 0coOEHHOCTEH OWOJIOTMH BHUIOB B (POPMHPOBAHHUU
MPOCTPAHCTBEHHON CTPYKTYpHI momyisiiuid. OCHOBHBIE MMOKA3aTeH MOIYJISIHNA: YHCICHHOCTh, IIOTHOCTS,
BO3PAcTHas U MOJIOBAsI CTPYKTYpPa, POKIAEMOCTh, IPUPOCT, TEMIT POCTA, CMEPTHOCTD, MUTPALIHSL.



OKojoruyeckas CTpykTypa nomyaauuu. OLneHKa YUCIACHHOCTH MOMyiIauuu. JJuHamMuka nonyssauu U
e€ peryysanusi. buotnueckuii moTeHman nomyasiuuyd. Moaenupoanue AMHAMUKY nomynanun. Kpuseie pocta
YHUCICHHOCTH mnomyyisinuy. Kpuele BpDKMBaHUS. Perynsnus 4MCICHHOCTH MONMYJSLMA: ponb (aKTOpOB,
3aBUCSIINX W HE 3aBUCSIIUX OT MIIOTHOCTH. DKOJOTHYECKHE cTpaTteruu BuaoB (I- u K-ctparerun).

[TonsTne 006 sKoJOTHYECKO HuUmIe BHaa. MecrtooOnuranne. MHOTOMEpHAsT MOIENh IKOJIOTHICCKON
nuiu Jx.M. XatunHcona. Pa3Mepsbl skonorudeckoit Huiu. IloTeHnmanbHas 1 peaqr30BaHHAas HUIIIH.

Bun kak cucrema nomynsanuil. Apeansl BUAOB. BUapl U UX KU3HEHHBIE CTPATErMU. DKOJIOTHMUYECKUE
SKBHUBAJICHTHI.

3aKOHOMEPHOCTH MOBENICHNS M MUTPALMi )KUBOTHBIX. bHoIornyeckre MHBa3uu 4y KepoJHbIX BUAOB.

JdemoHcTpauuu

IToprper: Ixx. . XaT4nHCOH.

Tabnuiel 1 cxeMbl: «KOJIOTHYECKUE XapaKTEPUCTUKH MOMysanun», «[IpocTpancTBeHHAs CTPYKTypa
nomynsinun», «Bo3pacTHele mnuMpamunpl Homymsuuu», «CKOpOCTh 3acelieHHs MOBEPXHOCTH 3eMIIH
Ppa3IMYHBIMU OpraHu3MaMm», «Mojenp skonoruiueckoil Humu k. M. XaTunHcoHa.

OO6opynoBaHue: repdapuu pacTeHUH, KOJUISKIIUN )KUBOTHBIX.

JlaGopaTopHas padota «lIpucmocoOneHns ceMsH paCTeHUH K PaCCEICHUION.

Tema 9. JkoJiorust cood1mEecTB. IKOJIOrHYeCKHEe CUCTEMBI.

CoobmectBa opranu3MoB. bruoneHnos u ero cTpykrypa. CBsi3u MeXy OpraHU3MaMu B OHOIIEHO3E.

Oxocuctema kak orkpeiTas cucrema (A. JIx. Tencnu). OyHKIMOHATBHBIE OIIOKM OPTaHU3MOB B
9KOCHUCTEME: MPOAYLEHThI, KOHCYMEHTHI, penyueHTsl. Tpoduyeckue ypoBHu. Tpoduueckue nenu u ceru.
Abuotrndeckue OJIOKH dKocucTeM. [104YBBI U HIIBI B 9KOCHCTeMaX. KpyroBopoT BelecTB U MOTOK SHEPTHU B
9KOCHCTEME.

OcHoBHBIE TIOKa3aTesln dKOocUCTeMbl. buomacca u mponmykuus. OKOJIOTMYECKHE HMUPaMHUIbl YHCEI,
Oromacchl M SHEPTHU.

Jlunamuxa  sxocucmem. Kamacmpoghuueckue nepecmpotiku. @Daykmyayuu. HampaBieHHbIC
3aKOHOMEpHBIE CMEHbI COOOIIECTB — cyKueccuu. llepBuUuHBIE W BTOPHYHBIC CYKLECCHU U HUX IPUYUHBI.
AHTpOIIOTEHHBIE BO3ACUCTBHA Ha cykueccuu. KimMakcHoe cooOmiecTBo. buopasnooOpasue w mosHOTa
KpYroBOpOTa BELIECTB — OCHOBA YCTOHYMBOCTH COOOIIECTB.

[Ipupoanbie S5KOCUCTEMBI. DKOcUcmembl 03€p U pek. IKocucmemvl Mopel U OKeaHo8. IKOCUCmeMmbl
MYHOp, 1€CO8, CMeneli, NyCmbltb.

AHTpPOTIOTEHHBIE IKOCUCTEMBI. ATpo3KOocUcTeMa. ArpoleHo3. Pazinuuus Mexay aHTPONOT€HHBIMU U
MPUPOAHBIMU 3KOCHCTEMAMHU.

VYpb6oskocuctembl. OcHOBHbIE KOMIIOHEHTHl ypOoskocuctem. l'opoxckas ¢uopa u  dayHa.
CuHaHTponH3anusi TOPOJACKOW (ayHbl. BHomorndeckoe W XO03sHCTBEHHOE 3HAYEHHE Aarpo3KOCHUCTEM H
ypOosKocucTeM.

3aKOHOMEPHOCTH (OPMHUPOBAHUSI OCHOBHBIX B3aMMOJEHCTBUH OpPraHU3MOB B 3KocHcTeMax. Poib
KACKaoHo20 3¢gexma u 6ud08-30upuxamopos (Kuouegvlx 6udos) 6 (QYHKYUOHUPOBAHUU IKOCUCHEM.
Ilepenoc 3HEPruM M BEUIECTB MEXKIY CMEXKHBIMUA IKOCUCTEMAMU. Y CTOWYMBOCTh OPTaHU3MOB, OMYJISLIUN U
9KOCHCTEM B YCIIOBHSIX €CTECTBEHHBIX M aHTPOIIOTCHHBIX BO3JEHCTBUII.

Mexanuzmvl 6030elicmeusi 3a2psA3HEHUI PA3HbIX TMUNOE HA CYOOPSAHUSMEHHOM, OPSAHUSMEHHOM,
NORYIAYUOHHOM U IKOCUCHEMHOM YPOGHAX, OCHOBbL 3KOA0SUUECKO20 HOPMUPOBAHUS AHMPONOZEHHO20
6030eticmaus. MeTo10I0Tusl MOHUTOPHHTA €CTECTBEHHBIX U aHTPOTIOT€HHBIX 9KOCHCTEM.

JdeMoHcTpanuu

[oprpet: A. Ix. Tercnu.

Tabmumer u  cxembl: «CTpykTypa OwWoreHo3a», «JKOCHUCTEMa IIMPOKOIUCTBEHHOTO JIECay,
«JKocHucTeMa XBOHHOro Jieca», «DyHKIMOHAIBHBIE TPYMIBI OPTaHU3MOB B 3KocHcTeMe», «Kpyrosopor
BEIIECTB B 3KocucTeMey, «Llenn nutanus (macTOUIIHAS, JETPUTHAS)», «IKOJIOTHUECKas MUPAMHUIA YHCEI»,
«IDKONOTHYECKass mUpaMuaa OMOMacChD», «IKOJIOTHYECKass MUpaMuaa dHeprum», «O0pa3oBanue 000Tay,



«[lepBruunas cykueccusi», «BoccraHoBneHue neca mocie moxapa», «DKOCUCTEMa 03epay, «ATPOLEHO3»,
«KpyroBopoT BemiecTB 1 MOTOK HEPTUU B arporieHo3ey, «lIpumepsr ypooskocucTem.

ObopynoBanue: repdapuu pacTeHHi, KOJUIEKIIMM HACEKOMBIX, dydella NTHII W 3Bepei, repdapuu
KYJIBTYPHBIX M JUKOPACTYIIMX PACTEHHI, aKBApUYM KaK MOJEIb IKOCUCTEMBI.

IIpakTHyeckas padora «l3ydenue n onmncanue ypOO3KOCHCTEMBD.

JlaGopaTopHas pabora «/3ydeHne pazHOOOpa3vs MENKHX MMOYBEHHBIX YICHHCTOHOTHX B Pa3HBIX
HKOCHUCTEMAX).

IKekypeust «KCKypeusi B THITMUHBINA OnoreoneHos3 (B 1yOpaBy, Oepe3HsK, ebHHUK, Ha CYXOAOIbHBIN
WJIM TIOMMEHHBIH JyT, 03epo, 00II0TO)».

IKeKypeust «IKCKYPCHs B arpOIKOCHUCTEMY (Ha TTOJIe FITH B TETDTMYHOE XO03SIHCTBO)».

Tema 10. Buocdepa — rnodanbHas 3KocucTeMa

buocdepa — obmerranerapHas oOomodka 3emild, TAe CYIIECTBYET WM CYIIECTBOBANA JKHU3HbB.
PasButne npencrapnenuii o buocdepe B Tpyaax 3. 3rocca. Yuenue B. M. Bepranckoro o 6mocdepe. Obmactu
o6uocdepsl u e€ coctas. JKuBoe BemecTBo OHOCepsl M €ro PyHKIHH.

3aKOHOMEPHOCTH CyIlecTBOBaHuUs Onocdepnl. OcodeHHOCTH OHOChEephl KakK TI100aIbHOM 3KOCHUCTEMBI.
Juramuueckoe paBHOBecrue B Omochepe. KpyroBopoThl BemecTB 1 OMOT€OXMMHUYECKUE UK (YTriepoaa,
azorta). PurMuuHOCTE siBEeHMIi B Onocdepe.

3oHanbHOCTL OHMOChephl. [lonsTHe 0 Ouome. OCHOBHBIE OMOMBI CYIIM: TYHJApa, XBOHHBIC Jeca,
CMEIIaHHBIe M IIMPOKOJIMCTBEHHBIE JIeca, CTEIH, CaBaHHBI, ITyCTHIHH, TPOIIMYECKHE JIeCa, BBICOKOTOPBSI.
Kiumar, pacTuTeNnbHBIA 1 )KUBOTHBIA MUpP OMOMOB CYIIIH.

CrpykTypa 1 QyHKIHS )KUBBIX CHCTEM, OLIEHKA UX PECYpPCHOTO MOTEHIHANA 1 OMOC(EepHBIX (HYHKIIUH.

JdemoHcTpanun

[Toptpetsr: B. 1. Bepnanckuii, 3. 3rocc.

Tabmuupst u cxemsl: «['eocdepsl 3emmu», «KpyroBopot a3orta B npupoje», «Kpyrosopor yriepona B
npupoae», «KpyroBopor kuciopoia B npupone», «KpyroBopor Boabl B mpupopae», «OCHOBHBIE OHOMBI
cymny, «Knumarnueckue nosca 3emnu», «Tynapa», «Taifra», «Cmemannsii gecy, «1IupoKoaucTBEHHBII
necy, «Cremnby, «CaBanHay, «Ilycteiasay, « Tponudeckuit gecy.

O0opyaoBanue: repdapuu pacTeHUH pa3HbIX OMOMOB, KOJIJICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oKpyxkamomas cpeaa

DKoJoTHYecKne KPU3UChl W WX TNpUYMHBL. BosneiicTBue uenoBeka Ha Owocdepy. 3arps3HeHue
BO3QyUIHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HeHne BoAHON cpenbl. OXpaHa BOAHBIX pecypcoB. Paspymienue
nmouBbl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne KiMara.

AHTpPOTIOTEHHOE BO3ACWCTBHME HA PACTHUTENBHBIA W J>KHBOTHBIH Mup. OXpaHa pacTUTENHLHOTO H
XKHUBOTHOTO Mupa. OCHOBHBIE IPUHIUITEI OXpaHbl Tpupoibl. KpacHsie kauru. Oco0o oxpaHseMble TPUPOTHbIE
tepputopun (OOIIT). boranndeckue caapl ¥ 300JI0THYECKUE TAPKH.

OCHOBHBIE TPUHIUIBl yYCTOHYMBOTO pPa3BUTHS 4eJIOBEUeCTBA M TpuUpoibl. ParmoHanbHOE
MIPUPOJIOTIONH30BAHNE M COXpaHEHHe OWOoJIoTHYecKoro pasHooOpasust 3emum. OOmIe 3aKOHOMEPHOCTH
rIOOANBHBIX  OKOJIOTHYECKHX KpU3UCOB. (OCOOCHHOCTH COBPEMEHHOTO KpH3KMCa M €ro BEpOSTHBIC
MTOCIIEACTBUS.

PasBuTHe METOOB MOHWTOPHHTA pa3BUTHS OINACHBIX TEXHOTCHHBIX TporeccoB. Cucmemmobie
uccnedosanus nepexooa K pecypcocbepezaroujeli u KOHKYPEHMOCHOCOOHOU 3Hepeemuxe. buonocuueckoe
pasHoobpazue u buopecypcovl. Hayuonanvhvle ungopmayuontvie cucmemsl, obecneyusarouue 0ocmyn K
uHgopmMayuu no COCMOAHUIO OMOENbHBIX 6U008 U dKocucmem. OCHOBbL IKOpeadbUIUmMayuu KOCUCmem u
cnoco608 6opvoObL ¢ bLUONOBpeIHCOeHUAMU. PekoHCmpyKyUs MOPCKUX U HA3EMHBIX IKOCUCTIEM.

JdemMoHcTpanun

Tabnuier ¥ cxembl: «3arpszHeHne atmochepb», «3arps3HeHue ruapocheps», «3arps3HeHre TOYBb»,
«[TapHukoBeIii 3¢ dexT», «Ocodo oxpaHseMble IPUPOAHBIE TEPPUTOPHIY», «MOJEeNN YyIPaBIIeMOro MUPay.

Oo6opynoBanue: ¢Gotorpaduu OXpaHSIEMbIX PACTEHUH | JKUBOTHBIX KpacHoit kHuru Poccutickoit
®enepannn, KpacHoil KHMI'M pernoHa.



IHNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT'MU HA YPOBHE
CPEJHET'O OBHIEI'O OBPA30OBAHMUS

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS OOYYaIOLIMMHUCS TMPOTrpaMM
cpeaHero oouiero 00pa3oBaHUs: INYHOCTHBIC, METAIIPEAMETHBIC U IIPEAMETHBIE.

B cTpyKType NTMYHOCTHBIX pe3yJbTaTOB OCBOCHHUS MPOIPaMMBbI 110 OMOJIOTUH BBIAEIICHBI CICIYIOLINE
COCTABIISIIOIINE: OCO3HAaHUE OOYYArOIIUMHCS POCCUHCKOW TPasKAaHCKOW HMAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAaMOCTOSITEIbHOCTH M CaMOOIPEAEICHUIO, Haiuuue mMomueayuy K oOy4eHHIO OMOJIOTuH,
yereHanpagieHHoe paseumue BHYTPCHHUX YOEXKIEHUH JIMYHOCTH HAa OCHOBE KIIIOYEBBIX LIEHHOCTEH H
HUCTOPUYECKHUX TPaAWIMA Pa3BUTUS OMOIOTUYECKOTO 3HAHUS, 20MOGHOCMb U CHOCOOHOCHb 00yUYaromuXCs
PYKOBOJCTBOBAThCSl B CBOEH JAEATENHHOCTH LEHHOCTHO-CMBICIOBBIMHM yYCTAaHOBKaMH, MPUCYIIUMHU CHUCTEME
OnoIOrnuecKoro 00pa3oBaHusl, HalUyue nPagoCoO3HANHUS SKOIIOTUIECKON KYJIBTYPbI, CHOCOOHOCU CINAGUMb
LEJIN ¥ CTPOUTH KU3HEHHBIC TUIaHbI.

JIMYHOCTHBIE PE3yNIbTaThl OCBOSHHS MPOTPaMMBI IO OMOJIOTHH JOCTHTAIOTCS B CIUHCTBE YUeOHOH M
BOCIIUTATEIbHOM AEATEIBHOCTH B COOTBETCTBHM C TPATULMOHHBIMU POCCHUICKMMH COLMOKYJIbTYPHBIMH,
HUCTOPUYECKHMH U AyXOBHO-HPABCTBCHHBIMU LIEHHOCTSIMU, IPUHATHIMU B 00IIIeCTBE MPAaBUIaMU U HOPMaMH
MOBEJICHNUSI M CIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHMS, CAMOBOCIIHTAHHMS M CaMOPA3BHUTHS, Pa3BHTHUS
BHYTPEHHEW MO3ULUHU JTMYHOCTH, TATPHOTH3MA U YBOKEHHS K 3aKOHY M MPAaBOMOPAIKY, YEIOBEKY Tpyla H
CTapIieMy MOKOJICHHIO, B3aMMHOI'O YBaXKCHMS, OEPEKHOr0 OTHOIICHUS K KyJIbTYPHOMY HACIEOUIO U
TpaJuLIMsIM MHOTOHAIMOHAIBHOTO Hapoaa Pocculickoit denepanuiu, Opupoae U OKPYKAOUIEN CpEE.

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHHUS Y4eOHOTO IpeaMeTa « BHOoIorus» TOHKHBI OTpakaTh TOTOBHOCTD
U CIIOCOOHOCTh OOYYaroIUXCsl PYKOBOJCTBOBAThCA CHOPMHUPOBAHHONW BHYTPEHHEH MO3MLMEH JIMYHOCTH,
CHUCTEMOH IIEHHOCTHBIX OpPUEHTALMH, MO3UTUBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM LIEHHOCTSAM POCCUHCKOT0 00IIeCTBA, pacIMPEHNE )KU3HEHHOTO OTIBITa U OTIBITA JESITEIbHOCTH
B IIPOLIECCE PeaIn3alii OCHOBHBIX HANPaBJICHUN BOCIIUTATENLHOMN AESTEIBHOCTH, B TOM YHCIIE B YaCTHU:

1) rpasIaHCKOro BOCIUTAHUS:

c(OPMHUPOBAHHOCTD TPAXKIAHCKON MO3HUIIUN 00YYaloNIerocsi Kak aKTHBHOTO M OTBETCTBEHHOTO 4JIeHA
poccuiickoro o0uiecTsa;

OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00SA3aHHOCTEH, YBaXKEHUE 3aKOHA U IPaBOIOPSIIKA,;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH NEATEIHLHOCTU MPU CO3/IaHUH YUEOHBIX MPOEKTOB, PEIICHUN
y4eOHBIX ¥ MT03HABATENBHBIX 33/1a4, BBIMOJTHEHUN OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTD ONPEAEIISTH COOCTBEHHYIO MTO3ULHMIO 10 OTHOIIEHHIO K SIBIICHUSIM COBPEMEHHOM )KU3HU U
OOBACHATH €€;

yYMEHHUE YYUTHIBATh B CBOMX JEHCTBUIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBUS JIIOJIEH C
pasHbIMH yOeXKICHUSAMH, KyJIbTYPHBIMU LICHHOCTSIMH U COLIMAJIbHBIM HOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBINIOIHEHHS y4eOHBIX, TIO3HABATEIbHBIX U
HCCIIEIOBATENBCKHX 33124, YBAKUTEIBHOTO OTHOIICHHSI K MHEHHUIO OTIIMIOHEHTOB MPH 00CYKICHUU CIIOPHBIX
BOIPOCOB OMOJIOTHUECKOTO COACPIKAHUS;

TOTOBHOCThH K TYMAaHUTapHOW M BOJIOHTEPCKOM JESATEIbHOCTH;

2) NaTpHOTHYECKOr0 BOCIIUTAHMA:

c(OPMHPOBAHHOCTh POCCHHCKOW TPaKIAHCKOW WACHTHYHOCTH, MATPHOTH3MA, YBAKEHUS K CBOEMY
Hapojy, YyBCTBa OTBETCTBEHHOCTHU Iepell PoanHO, ropaocT 3a cBoil kpaii, cBoro PonuHy, cBOH SI3BIK U
KYJIBTYPY, [IPOLIJIOE U HACTOALIee MHOTOHALMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIICHNE K MPUPOTHOMY HACIEAMIO U MaMATHUKAM PUPOJBI, JOCTIKEeHUsIM Poccnn B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJOTUSX, TPYIE;

CHOCOOHOCTD OLIEHUBATh BKJIA/I POCCHMCKUX YUEHBIX B CTAHOBJICHUE M pa3BUTHE OMOJIOTUH, TIOHUMaHHUS
3Ha4YeHUs] OMOJIOTHHU B MIO3HAHWUH 3aKOHOB MIPUPOJIBI, B )KU3HU YelIOBEKA U COBPEMEHHOTO OOIIECTBA;



uaeriHas yoexIE€HHOCTb, TOTOBHOCTD K CIY)KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a €TO
Cyns0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OCO3HaHUE JTyXOBHBIX LIEGHHOCTEH POCCUICKOTO HAPOA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, 3TUUECKOTO IIOBEACHUS;

CIIOCOOHOCTH OLIEHWBATh CUTYALlMIO U IPUHUMATh OCO3HAHHBIE PEIECHHSI, OPUEHTHUPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U [ICHHOCTH;

0CO3HAaHUE TUYHOTO BKJIaJa B IOCTPOCHUE YCTOWYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POAUTEIISIM, CO3AAHUIO CEMbU Ha OCHOBE OCO3HAHHOI'O IPUHSTHS
LIEHHOCTEN CEMEMHOM KHU3HU B COOTBETCTBUU C TpaAUIUsIMU Hapo10B Poccuu;

4) 3cTeTHYECKOT0 BOCITUTAHMSI:

3CTETUUYECKOE OTHOILEHHE K MUPY, BKJIIOUYasi 3CTETHKY ObITa, HAYYHOTO M TEXHUYECKOI'O TBOPUECTBA,
CIIOpTa, TPYAa, 0OLIECTBEHHBIX OTHOIICHUI;

MMOHUMaHUE AYMOLMOHAJILHOIO BO3AEHCTBHS )KUBOM MTPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPZKEHHIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJICHUE MPOSBIATH KauecTBa
TBOPYECKOH JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHS KYJIbTYPbl 3I0pPOBbS H 3MOLHOHAJIBLHOIO
osaronory4ms:

MMOHMMaHHWE U peatn3allns 3J0POBOTO M 0€30TIaCHOTO 00pasa )XHM3HH (3I0pPOBOE MUTAaHUE, COOTI0ICHIE
TUTHCHUYECKUX MPaBUI U HOPM, COATaHCHUPOBAHHBIN PEXHUM 3aHATHH M OTABIXA, peryisipHas (pu3nuecKas
AKTHUBHOCTB), OEPEIKHOT0, OTBETCTBEHHOT'O W KOMIIETEHTHOTO OTHOLICHHUSI K COOCTBEHHOMY (pH3HUYecCKOMY H
NICUXUYECKOMY 3I0POBBIO;

MOHUMaHHWE LEHHOCTH NPaBWI WHIMBUAYaJbHOTO W KOJUIEKTUBHOTO O€30MacHOrO IOBEIEHHUS B
CUTYallUsIX, YTPOKAIOIIUX 3A0POBBIO H )KH3HU JIIOJICH;

OCO3HAaHHUE TOCIECTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHHs alKOTOJs, HAPKOTHUKOB,
KypeHHs);

6) TPY10BOT0 BOCIIMTAHMS

TOTOBHOCTH K TPY/ly, OCO3HaHUE IIEHHOCTH MacTepPCTBa, TPYAOII00HE;

TOTOBHOCTh K AaKTHBHOW JAEATEJIBHOCTH TEXHOJOIMYECKOM M COLMAJbHOH HampaBICHHOCTH,
CIOCOOHOCTH MHULIMMPOBATH, INIAHUPOBATH 1 CAMOCTOSITEIIBHO BBIIIOIHATh TAKYIO JESITEIbHOCTE;

WHTEpeC K pa3iuuHbIM chepaM npodeccrHoHanbHON NesITebHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN
BbIOOp Oynymied npodeccun U peau30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIAHBL;

TOTOBHOCTB M CLIOCOOHOCTD K 00pa30BaHUIO M CaMOOOPA30BAHUIO HA MPOTSKEHUN BCEH JKU3HU;

7) 3K0JI0THYeCKOT0 BOCTIMTAHUS:

HKOJIOTHYECKH 1IeJIec000pa3Hoe OTHOIICHUE K MPHUPOJIC KaK UCTOYHUKY KH3HH Ha 3emJie, OCHOBE eé
CYIIECTBOBAHMUS;

MOBBIILICHHE YPOBHS 3KOJIOTHYECKOH KyJIbTYphl: MPHOOPETEHUE ONbITa INIAHUPOBAHUS ITOCTYIKOB U
OLIEHKH MX BO3MOYHBIX TIOCJICACTBUH ISl OKPYKAFOIIEH CPEIbl;

0CO3HaHHUE II00ANTBHOTO XapaKTepa IKOJIOTNIECKUX MPOOJIeM U ITyTel UX pelIeHNS;

CHOCOOHOCTD MCIOIb30BATh NPHOOpETaeMbIe ITPU U3YUYE€HUH OMOJIOTMY 3HAHUSI M YMEHUS [IPU PeILICHUN
mpo0JeM, CBSI3aHHBIX C PAlMOHANBHBIM PUPOIOTIONH30BaHUEM (COOIIOIEHIE TIPABHII ITOBEJICHHS B IPUPOJIE,
HaIpaBJIeHHBIX HAa COXpaHEHHNe PaBHOBECHS B IKOCHCTEMAaX, OXpaHy BUJOB, IKOCHCTEM, Onochepsl);

aKTHUBHOE HENpHATHE OCUCTBHH, NPUHOCAMIMX BpPEH OKPYXAIOLIEH NPUPOIHON cpene, yMeHue
MPOTHO3MPOBATh HEOJIArONPHUATHBIE JKOJIOTUYECKHE TMOCIEJICTBHS MPEIIPUHAMAEMbIX JISHCTBUH U
MPeOTBPAIATh HX;

HQJINYME PAa3BUTOTO 3KOJOTMYECKOTO MBIIIICHHUS, SKOJIOTHUYECKOW KYJIbTYpHI, OIBITA IESTEIHLHOCTH
9KOJIOTHUECKON HANPABIEHHOCTH, YMEHHUS PYKOBOJCTBOBAThCS MU B TIO3HABATEIbHOM, KOMMYHUKATHBHOM 1
COIMANIHON TPaKTUKE, TOTOBHOCTH K YYacTHIO B TIPAKTHUECKOH JIEATEIHHOCTH 3KOJIOTHYECKOU
HaNpaBJIEHHOCTH;



8) neHHOCTH HAYYHOIr0 MO3HAHUS:

cOpMHPOBAaHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKH H
00IIeCTBEHHOH MPAKTHKH, OCHOBAHHOTO HA JAMUAJIOTE KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa
B TIOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHNE SI3BIKOBOW M YHMTATEINBbCKOW KYJIBTYPHI KaK CPEACTBA B3aUMOJCHCTBHS MEXKITY
JFOJIBMH ¥ IO3HAHUS MHUPA;

MOHUMaHKe crnenu(uKy OMOIOTUH KaK HAyKH, OCO3HAHUS € PoH B JOPMUPOBAHUN PALIMOHATBHOTO
HAYYHOTO MBIIUICHHUS, CO3JAaHMH LEJIOCTHOI'O MPEACTaBICHUs 00 OKpYKalolmleM MHpE Kak O CIMHCTBE
HPUPOJBI, YeNOBEeKa M OOIIECTBAa, B TO3HAHUM MPUPOTHBIX 3aKOHOMEPHOCTEH M pelIeHHH MHpodsieM
COXPaHEHHUS MPUPOTHOTO PAaBHOBECHS;

yOeXIEHHOCT, B 3HAYMMOCTH OWOJIOTMM JUIi COBPEMEHHOW UUBHIIM3AIMU: OOECTeYeHUs] HOBOTO
YPOBHS Pa3BUTHSI MEIULUHBI, CO3/IaHNE MEPCIICKTHBHBIX OMOTEXHOJOTHH, CHOCOOHBIX pemaTh pecypcHbIe
npoOJIeMbl Pa3BUTHS YEIOBEYECTBA, MOWCKA ITyTeH BBIXOJA M3 TIOOATBHBIX JKOJOTHYECKUX MpPOOJIeM H
o0ecriedeHus epexo/ia K yCTOMUYMBOMY Pa3BUTHIO, PAlMOHATBHOMY HCIIOJIB30BAaHUIO MPUPOIHBIX PECYPCOB
1 GOPMUPOBAHHIO HOBBIX CTAHAAPTOB KHU3HH;

3aMHTEPECOBAHHOCTD B ITOJyYCHHH OMOJOTMYECKUX 3HAHHH B LENSAX MOBBIIICHUS OOIIECH KyIbTYpHI,
€CTECTBEHHO-HAYYHOW TPaAMOTHOCTH, KaK COCTABHOW YacTH (PYHKIIMOHAILHON IPaMOTHOCTH O00yYaromuxcs,
(dhopMupyeMoli IpH U3yYEeHUU OHUOJIOTHHY;

MOHMMaHHE CYITHOCTH METOJOB NMO3HAHMWS, UCIIONB3YEMbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH
UCIIONb30BaTh IOTydYaeMble 3HAHMS Ui aHalu3a M OOBSICHEHUS SBICHWH OKPYKAIOIIET0 MHUpa H
MPOUCXOAIINX B HEM U3MEHEHHH, YMEHHUE ieJaTh 000CHOBaHHBIE 3aKIF0UEHHS HAa OCHOBE HAYYHBIX (JaKTOB
Y IMEIOIIUXCS TAHHBIX C [EJBIO TTOYYEHHS JJOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIIONB30BaTh OMOJIOTMUECKHE 3HAHMS [UIS PElIeHHs INpoOjeM B
peabHbBIX )KU3HEHHBIX CHTYaIHSIX;

OCO3HAHWE LEHHOCTH HAayYHOH JeSITEeIbHOCTH, TOTOBHOCTh OCYIIGCTBIISATH MPOCKTHYIO U
HCCIIEZIOBATENBCKYIO ISSTEIFHOCTD HHANBUTYaIBHO U B TPYIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HEMPEpHIBHOMY OOpa30BaHHI0O W CaMOOOpa30BaHHUI0, K aKTUBHOMY
MOJYYEHUIO HOBBIX 3HAHUM MO0 OMOJIOTHH B COOTBETCTBUU C YKM3HEHHBIMH MOTPEOHOCTSIMHU.

METAHNPEIMETHBIE PE3YJIBTATBI

MerTanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHUS YUeOHOTO MpeaMeTa « buosiorus» BKI0YAaOT: 3HAYUMBbIC 15
(hOopMHUPOBaHUS MHUPOBO33PCHUS OOYYAMOIIMUXCS MEKIAUCIUIUIMHAPHBIE (MEKIPEIMETHBIC) OOIICHAYYHbBIC
MOHATHSI, OTPaXKAMOUI[KE IIEIOCTHOCTh HAYYHOW KApTUHBI MHpa U Chenu(UKy METOJOB IO3HAHUS,
HCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPrus, SBJICHHUE, MPOIECC, CUCTeMa, HAYYHBIH (akKT,
MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE, HaOJIOJIEHUE, HW3MEpPEeHHE,
SKCIEPUMEHT W JIPYTHE), YHUBEpCAIbHbIC Y4eOHbIC JCHCTBHs (TIO3HABATEIbHbIC, KOMMYHHKATHBHBIC,
peryisTHBHBIC), oOecneunBarome (GopMupoBaHue (GYHKIMOHAIBHOW TPAMOTHOCTH W COIUANbHOMN
KOMIIETSHIIMY 00YYaIOIIUXCs; CIOCOOHOCTh 00YYarOIINXCsI UCTI0Ih30BaTh OCBOSHHBIE MEK IUCITUILTHHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHWS U YHUBEPCAJIbHbIC Yy4YeOHbIC JCHCTBHS B IO3HABATEIbHOW M COLMAILHOU
MPaKTHKE.

B pesynbrare uzyueHus OMooruu Ha ypoBHE CpeHero o01iero oopa3oBanus y 00ydaromerocs 0y ayT
chopMUpPOBaHbI MMO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIE JISHCTBUS, KOMMYHHKATHBHBIC YHUBEPCAIbHBIC
y4eOHbIe ICHCTBHUSA, PETYJISITUBHBIC YHUBEPCAIbHBIC YU€OHBIC ACHCTBUS, COBMECTHAS JIESTEILHOCTb.

MeranpeaMeTHbIE pe3yNIbTaThl OCBOCHUS IPOTPaMMBI CPEAHErO O0Iero o0pa3oBaHHS JIOJKHBI
OTpaXkaTh:

OBiaieHUEe YHUBEPCAJIBLHBIMYU Y4€OHBIMH MO3HABATEIbLHBIMH J€HCTBUSIMM:

1) 6a30Bble JJOoTHUYECKHE JeHCTBHS:

CaMOCTOSITEIbHO (hOPMYJIUPOBATh M aKTYyaJIM3UPOBATH IPOOJIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;



KCIIOJIb30BaTh MIPY OCBOCHUU 3HAHWH MPUEMBI JIOTHYECKOTO MBITILICHUS (aHAIM3a, CHHTE3a, CPABHCHHUS,
KiaccuukaImy, o000mEeHNs), paCKPhIBATh CMBICTT OMOJIOTHYCCKHUX IMMOHATHN (BBIICTIATH WX XapaKTEepHBIC
MIPU3HAKY, YCTAHABIIUBATH CBSI3H C APYTUMH TTOHSATHIMH);

ONPEACIATh IICJU JCATEIBHOCTH, 33jJlaBas MapaMeTpbl M KPUTEPUU WX JOCTHKCHHS, COOTHOCHUTH
Pe3yIbTaThl AEITEIHHOCTH C IOCTABICHHBIMHY LIEJISIMI,

HCIIONIE30BaTh OMOJIOTHYECKHE TIOHATHUS ISl OOBSICHEHUS (PaKTOB M SBIICHUH KHUBOW IPUPOIBL;

CTPOUTh JIOTHYSCKUE pacCyXJeHHUS (MHIYKTHUBHBIC, JCIYKTUBHBIC, IO aHAJIOTHHU), BBIBIAThH
3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPUBACMBIX SBICHUSX, (OPMYITHPOBATH BHIBOJIBI U 3aKITHOUYCHUS;

MIPUMEHATh CXEMHO-MOJIEITbHBIE CPEACTBA IS MPEICTABICHNUS CYIIIECTBEHHBIX CBSI3€H M OTHOIICHHA B
M3yd9aeMbIX OMOJIOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYHA Pa3HOTO POJA, BBIABICHHBIX B PA3THIHBIX
MH(OPMAIMOHHBIX UCTOYHUKAX;

pa3zpabaTeiBaTh IUIAaH pemieHUs NpoOJeMbl C Y4ETOM aHaiun3a HMEIOIIUXCS MaTepHadbHBIX H
HeMaTepHaANbHBIX PECypPCOB;

BHOCUTHL KOPPCKTUBBI B ACATCIBHOCTH, OUCHHMBATHL COOTBCTCTBUC PE3YJIbTATOB ILCIIAM, OLICHUBATH
PUCKHU HOCHGI{CTBI/II\/'I JCATCIIBPHOCTH,

KOOPJMHHUPOBATH U BHITIONHATH pa00Ty B YCIOBHUSX PEaIbHOT0, BUPTYATBHOTO U KOMOMHHUPOBAHHOTO
B3aMMO/ICUCTBUS;

Ppa3BHUBATh KPECAaTUBHOC MBIIIJICHHUEC NIPHU PCHICHHUU JKU3HCHHBIX HpO6J'[CM.

2) 6a3oBbIe HCCIEI0BATEIbLCKHE A CTBHA:

BIIA/IETh HaBBIKAMHU y4eOHO-HUCCIIEIOBATEBCKON U MPOCKTHOM JEATETPHOCTH, HABEIKAMH Pa3pelIeHuUs
mpo0JieM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY TOMCKY METOJIOB PEIICHHS MPAKTUYCCKUX
3a/1a4, MPUMEHEHHUIO Pa3IMIHBIX METOJIOB ITO3HAHYIS,

WCTIONIF30BaTh Pa3IMYHBIC BUIBI ACATEIHHOCTH IO MOJYYEHUIO HOBOTO 3HAHWS, €r0 MHTEPIPETAIHH,
HpeO6pa3OBaHI/IIO 1 IPUMCHCHHIO B y‘-IC6HI:»IX CUTyaluAiX, B TOM YHCJIC ITPU CO3AaHNN y‘Ie6HI>IX 1 COUAJIBHBIX
MPOEKTOB;

(hopMHpOBaTH HAYYHBIN THIT MBIIIUICHUS, BIAJCTh HAYYHOW TEPMUHOIOTHEH, KIIFOYEBBIMU TTOHATHIMHI
U METOJAMU;

CTaBUTh U (POPMYJIIMPOBATH COOCTBEHHBIC 33Jlaud B 00pPA30BATEIILHOM JCSATEIBHOCTH W JKU3HEHHBIX
CUTYAIHSIX;

BBISIBIISITh  TIPUYMHHO-CIIEJICTBEHHBIE CBSI3M WM aKTyalU3WPOBaTh 3a/ady, BBIIBHTaTh THUIOTE3y e€
pelICHUA, HaXOUTh apryMCHThLI JJId JJOKA3aTCJIbCTBA CBOUX YTBep)I(IleHPlﬁ, 3aaBaTh NapaMETPbl U KPUTCPUHN
pelIeHus;

AHAIIM3UPOBATh TIOJNYYCHHBIE B XOJ€ pEIIeHUs 3aJa4il Pe3yJbTaThl, KPUTHYECKH OIIEHWBATh WX
OOCTOBEPHOCTD, IPOTHO3MPOBATH U3MCHCHUE B HOBBIX YCIIOBUAX,

JIaBaTh OLICHKY HOBBIM CHTYaIUsIM, OLIEHUBATH IPHOOPETEHHBIN OMBIT,

OCYIIECTBJIATh IIEJICHANPABICHHBI IOUCK TMEPeHOCa CPEACTB M CIIOCOOOB  NIEHCTBHUS B
po(heCCUOHAIBHYIO CPEY;

YMETh HEPEHOCUTH 3HAHUWS B IIO3HABATCIIbHYIO U IIPAKTUYCCKYTO o0JjacTu KUBHCACATCIIbHOCTH,

YMETh HHTETPUPOBATH 3HAHUA U3 Pa3HBIX MMPEIMETHBIX 00JIaCTei;

BBIBUTATh HOBBIE WJEH, IpeljiaraTh OPUTHHAIBHBIE TOIXOABl W PEIIEeHUs], CTABUTh MPOOIEMBI U
3aJ1a4M, JOIMYCKAIOIINE aJIbTCPHATUBHBIC PEIICHHMS.

3) padota ¢ undopmanmeii:

OpPUEHTHPOBATHCA B PAa3lIUYHBIX HMCTOYHUKAX HHPopManuu (TekcTe ydeOHOro mocoOus, Hay4dyHO-
MOMYJISIPHOW JIUTEpaType, OHMOJOTHYECKHX CIIOBApSX U CIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
Wntepnere), aHanu3upoBaTh WH(POPMAIMIO PA3UYHBIX BWJAOB W (GOPM TIPEACTABICHHS, KPUTHUYECKU
OIIEHUBATh €€ JOCTOBEPHOCTh U HETIPOTUBOPEUHBOCTH;

(hopMyITUPOBaTh 3aMPOCHl ¥ MPUMEHATH PA3IUYHBIE METOBI IIPU TOUCKE U O0TOOpE OMOIOTHYECKOM
nH(popMaIuu, He0OXOAUMOM ISl BRITOTHEHUS YIEOHBIX 3a1a4;



MpUOOpeTaTh  ONBIT  WCIOJIB30BaHUS  HMH()OPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHIA,
COBEPIIICHCTBOBATH KYJIBTYPY aKTHBHOTO UCIIOIB30BAHUS PA3TUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITETTFHO BBIOMPATh ONTHUMAIBHYIO (GOpMY TpeAcTaBleHHs OHOJOTHYecKoil nH(pOpMaIuu
(cxeMbl, TpaduKu, TUarpaMmbl, TA0JIHIIBI, PUCYHKH U IPYTOE);

WCTIOJIb30BaTh HAYYHBIA S3BIK B KAuecTBE CpPEACTBA MpH paboTe ¢ OHONOTHYECKOW WH(OpMAIMEH:
MIPUMEHATh XUMHUYECKHe, (pr3mueckne W MaTeMaTHYecKHe 3HaKH W CHMBOJEI, (OpMyIbl, abOpeBHaTypy,
HOMEHKJIATypy, UCTIOIB30BaTh U IPe0oOPa30BhIBATH 3HAKOBO-CUMBOJMYECKHUE CPEJCTBA HATIISTHOCTH;

BIIQJICTh HABBIKAMU pAaCIO3HABAaHUS M 3alIMThl WH(poOpMaIK, WHOOPMAIMOHHON 0€30MacHOCTH
JUYHOCTH.

OBJiajgeHue yHUBEPCAJIbLHBIMH KOMMYHUKATHUBHBIMH JIEHCTBUSIMU:

1) o6uenne:

OCYIIECTBIIATh KOMMYHHKAIMM BO BCeX cdepax KU3HW, aKTUBHO YYacTBOBAaTh B JHANIOTe WIH
JMCKYCCHU TI0 CYIIECTBY OOCYXIaeMOd TeMbl (yMEHHE 3aJaBaTh BOIIPOCHI, BBICKA3BIBATH CYXKIACHUS
OTHOCHTCIIbHO BbIIIOJTHCHUA HpeI[HaI‘aeMOﬁ 3alaur, YUYUTBIBATb HUHTCPCCHI U COIJIACOBAHHOCTH HO3I/I].[I/II71
JIPYTUX YYaCTHHUKOB JIMAJIOra WM JUCKYCCUN);

pacrno3HaBaTh HeBepOAJIbHBIC CpEICTBA OOIICHWS, MOHAMATh 3HAYCHHE COIMUAILHBIX 3HAKOB,
MPEINOCHUIOK BOSHUKHOBEHHSI KOHQJIMKTHBIX CUTYallui, YMETh CMST4aTh KOH(IUKTHI U BECTH IIEPETOBOPHL;

BJIAACTH PAa3JIMYHBIMU CHOCO6aMI/I O6HICHI/I$1 u B3aHMO[ICI>'ICTBH$1, IMOHUMATh HAMEPCHUA APYTUX HIOI[eﬁ,
MPOSIBJIATh YBaXKUTEIBHOE OTHOIIEHHE K COOCCETHUKY M B KOPPEKTHOU (opme (OpMyIHpOBaTH CBOU
BO3PaXKCHUS;

Pa3BEéPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMECTHAsI 1eATeJIbHOCTh:

MOHUMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHONH W WHIUBHIYaTbHOW PabOTHI MPU pEICHUN
OMoIOTHYECcKOo MPOOIEMBI, 000CHOBBIBATH HEOOXOIUMOCTD MPUMEHEHHS TPYIIIOBBIX ()OPM B3aUMOCHCTBHS
MIpU pelIeHun yueOHOW 3a1a4u;

BBIOUPATH TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUI C YIETOM OOIIMX MHTEPECOB H BO3MOXKHOCTEH
KaXX/IOTO 4JIeHa KOJUICKTHBA,

NIpUHUMAaTh LECJIN COBMECTHOM ACATCIIBHOCTH, OPraHU30BBIBATE U KOOPAMHUPOBATH HeﬁCTBI/IH no eé
JOCTYDKCHHIO: COCTABIIATH TUIAH JICHCTBUHN, pacipeaessTh PoJid ¢ y4ETOM MHEHUN YYaCTHUKOB, 00CYX/IaTh
Ppe3yJIbTaThl COBMECTHOM paOOTHI;

OLICHMBATHL KA4YCCTBO CBOCTO BKJaJa M KaXJIO0ro ydaCTHUMKa KOMAaHIbI B O6HII/II71 pe3yabTaT I10
pa3paboOTaHHBIM KPUTEPHSIM;

Mpe/yiaraTh HOBbIC MPOEKTHI, OLICHUBAThL UJICH C MO3MIUM HOBU3HBI, OPUTHHAIIBHOCTH, MPAKTUUECKON
3HAYUMOCTH;

OCYIICCTBJIATE MO3UTUBHOC CTPATCTUYCCKOC TMIOBECACHHUE B pPa3JIMYHBIX CUTyallUAX, IIPOABIIATH
TBOPYECTBO U BOOOPaKEHHUE, OBITh HHUIIMATHBHBIM.

OBnajieHUue YHUBEPCAIBHBIMHU PEryJIATHBHBIMU J€HCTBUSAMM:

1) camoopranuzamnus:

HCTIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJIs BBISIBICHHS MPOOJIEM U UX PEIICHUS B JKU3HEHHBIX U
YUEOHBIX CHTYAIHSIX;

BI)I6I/IpaTB Ha OCHOBE 6I/IOJ'IOI‘I/I‘ICCKI/IX 3HAaHUH [CJICBbIC U CMBICJIOBBIC YCTAHOBKH B CBOUX ):[eflCTBPIHX u
MOCTYIKaX MO0 OTHOIICHHUIO K YKUBOM MPHUPO/IE, CBOEMY 3[I0POBBIO U 3I0POBBIO OKPYIKAIOIIHUX;

CaMOCTOSITEIIbHO OCYIIECTBISATh MO3HABATEILHYIO JESITEIbHOCTh, BEISBISTH MPOOJIEMBI, CTaBUTh U
($hopMyTUpOBaTh COOCTBEHHBIC 33/1a4K B 00Pa30BaTEIbHOM IEATEIILHOCTH U JKU3HEHHBIX CUTYaIIHsX;

CaMOCTOSITEIIBHO COCTABJISITh TUIaH PEIICHUS POOJIEMBI C YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MO>KHOCTEH U MPpeANOYTCHU;

JIaBaTh OIIEHKY HOBBIM CHUTYAaIlHsIM;

pacmmpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX PEANIOYTCHUIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;



OLIEHMBATh IPUOOPETEHHBIHN OIIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO M IPOSIBICHUIO IIHUPOKOH 3PYAHULMM B Pa3HbIX OOJIACTAX 3HAHMIM,
MTOCTOSTHHO TIOBHITIATH CBOW 00pa30BaTEIbHBIN U KYIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHTYallHsIM, BHOCUTh KOPPEKTHBBI B IEATEINBHOCTD, OLICHUBATh COOTBETCTBUE
pE3yIBTaTOB LENSAM;

BlaJeTh HaBBIKAMH TIO3HABaTEIbHOM pe(dIeKCHH KaK OCO3HAHWS COBEpIIAEMBIX JACHCTBUH U
MBICJIUTENIFHBIX MPOIECCOB, UX PE3YJIbTATOB M OCHOBAHWH, NCIONB30BATh MPUEMBI peIEKCHU Il OLCHKH
CUTYyalluH, BEIOOpa BEPHOTO PELICHNS;

YMETH OLICHUBATH PUCKH H CBOEBPEMEHHO IPHHUMATh PEIICHUS 10 UX CHIKEHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTHI APYTUX NP aHAIHU3€E PE3YIbTaTOB ACSITEILHOCTH;

3) npuHsiTHE cedsl M APYTUX:

IIPUHUMATH ce0s1, IOHUMAsl CBOU HEJOCTATKU M JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTHI APYTUX MIPHU aHAINU3€E Pe3yIbTaTOB ACSITEIHHOCTH;

IpU3HABATh CBOE MPABO U MPABO APYTUX HA OMINOKHU;

pa3BUBaTh CIIOCOOHOCTH OHMMATh MUP C MO3ULMH APYTOTO YEIOBEKA.

HNPEJIMETHBIE PE3YJIBTATDI

[IpenmeTtHble pe3yabTaThl OCBOSHHSI COACpKaHus yuyeOHoro npenmMeTa «bruonorus» Ha yriyOiaEHHOM
YPOBHE OpHEHTHPOBAHEI Ha O0ecTeueH e MPOPIIEHOTO 00yUeHHs 00yJIaromuxcs Onomoruu. OHU BKITFOYAIOT:
cneunpuuecKkue IS OHOJOTUM HaydHbIe 3HAHWSA, YMEHHsT M CHOCOOBI JEHCTBUI 10 OCBOCHHUIO,
WHTEPIPETAUN U MpeoOpa3oBaHHUI0 3HAHWW, BHUJBI JESITEIBHOCTH IO TOJIYYCHHIO HOBBIX 3HAHWUH W HX
MIPUMEHEHUIO B Pa3IMYHbIX YUCOHBIX, a TAK)KE B pealIbHbIX )KU3HEHHBIX cUTyauusx. [IpeameTHble pe3ynbTaThl
MPEICTABJIECHBI IO TO1aM U3yUCHHS.

[IpeameTtHbIe pe3ynbTaThl OCBOSHHS YaeOHOTo peaMmera «buonorus» B 10 knacce ROMKHBI OTPaKaTh:

cOPMHUPOBAHHOCTh 3HAaHHM O MECTe W pOJM OHOJOTMM B CHCTEME €CTECTBEHHBIX HAyK, B
(hOopMHPOBAaHNH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B IO3HAHUH 3aKOHOB IPHUPOJIBI U PEILICHUU MTPOoOIeM
PAIMOHATIBHOTO MPUPOIOTIOIBE30BaHMS, O BKJIAJIE POCCHUCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE OUOIIOTHH;

BJIaJIeHHE CUCTEMON OMOJIOTHYECKUX 3HAHUH, KOTOPasi BKJIFOUAET: OCHOBOIIOJAraroIue ONOIOrHIecKre
TEPMUHBl M TOHATHSA (KHU3Hb, KIJIE€TKa, OpraHu3M, MeTaboiu3M, TOMEOCTa3, CaMOperyJssuus,
CaMOBOCIIPOM3BEICHUE, HACIEACTBEHHOCTh, M3MEHYUBOCTb, POCT M pPa3BUTUE), OMOJOrMYECKHE TEOPHH
(xnerounas teopust T. llIBanna, M. lllneiinena, P. BupxoBa, XxpoMocoMHasi TeOpHUsl HacleACTBEHHOCTH T.
Moprana), yuenus (H. U. BaBunoBa — o neHTpax MHOroo0pasusi 1 NpOUCXOKACHUS KyJIbTYPHBIX PACTEHH),
3aKOHBI (eIMHOOOpa3usi MOTOMKOB MNEPBOr0 TOKOJEHHUS, PACILEIUICHHS, YHCTOTHl I'aMeT, HE3aBHCHUMOIO
HacnenoBanus ['. MeHzemns, roMOJIOTHYECKUX PAIOB B HacieacTBeHHOW m3MenuuBocTu H. WM. BaBmiosa),
MIPUHLIHUIIE (KOMIUIEMEHTAPHOCTH);

BJaJIcCHUE OCHOBHBIMM METOAaMH HAayYHOI'O [O3HAHMS, HCIONb3YeMbIX B OHOIOTHYECKUX
HCCJICIOBAHUSX JKUBBIX 00BEKTOB (OMMCAaHUE, U3MEPEHUE, HAOIOICHUE, SKCIIEPUMEHT);

YMEHHE BBIACNATh CYUIECTBEHHbIE IPU3HAKU: BHUPYCOB, KJIETOK IPOKAPHOT U IYKApHOT,
OJHOKJIETOYHBIX M1 MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4KCiIe OaKkTepuil, rpuOOB, pacTeHHU, KUBOTHBIX U
YeJIOBEeKa, CTPOCHHUS OpPraHoB M CHUCTEM OpPraHOB pAacTeHHH, JKUBOTHBIX, YEJIOBEKa, IPOLECCOB
KU3HEACITEIHHOCTH, MPOTEKAIINX B OpPraHM3Max pAacTeHWH, >KMBOTHBIX M YEJIOBEKa, OWOJIOTMYECKHX
nporeccoB: oOMeHa BemecTB (METa0ONM3M), TNPEBpALCHUs JHEPru, OpOoXKeHHs, aBTOTPOQHOrO U
reTepoTpoHOr0 THIOB MUTAaHUS, (OTOCHHTE3a M XEMOCHMHTE3a, MMHTO03a, Melo3a, TIaMeTOoreHesa,
IMOpHOTeHe3a, MOCTIMOPHOHAIFHOTO PAa3BUTHS, PAa3MHOXKEHHS, WHAWBHIYaJbHOTO Pa3BUTHS OpPraHHU3Ma
(oHTOTCHE3a), B3aUMOJICHCTBHSI T€HOB, TETEPO3UCA, HICKYCCTBEHHOT'O 0TOOPA;

YMEHHUE YCTaHABJIMBATh B3aMMOCBS3M MEXAY OPraHOMJIAMH KIIETKH M MX (QYHKUHUSIMH, CTPOSHHEM
KJIETOK Pa3HbIX TKaHeH 1 nX (PyHKIUSAMHU, MEXAY OpraHaMU M CHCTEMaMH OpPraHOB y PaCTeHUH, JKUBOTHBIX U
YenoBeKa v MX (QyHKIHAMU, MEXIY CHCTEMaMH OPTaHOB M MX (PYHKIMAMH, MEXKIY dTallaMi 0OMEHa BEIIECTB,



dTanamMH KJIETOYHOTO LWKJIA W JKM3HEHHBIX LUKIOB OPraHU3MOB, 3TalaMd 3MOpPHUOHANBHOTO Pa3BUTH,
TEHOTHIIOM U ()eHOTHIIOM, (PEHOTHIIOM U (haKTOpaMH CPeIbl OOUTAHWS;

YMEHHUE BBIABIISITH OTIMYHUTENbHBIE [IPU3HAKU JKUBBIX CHCTEM, B TOM YHCJIE PACTCHWUH, )KUBOTHBIX U
YeN0BeKa;

YMEHHUE HCII0Ib30BATh COOTBETCTBYIOIINE aAPTyMEHTHI, OMOJIOINYECKYI0 TEPMHUHOJIOTHIO U CUMBOJIUKY
IUIs1 IOKa3aTeIbCTBA POJACTBA OPraHU3MOB Pa3HBIX CUCTEMAaTUYECKUX IPYIIIL;

yMEHHE pelIaTh OHOJOTMYECKUE 3aladyd, BBIABIATH NPUYMHHO-CICIACTBEHHBIE CBSI3U MEXIY
UCCIIeyeMbIMA OMOJIOTHYECKUMH TPOLIECCAMHU U SIBICHUSMH, JeNIaTh BBIBOJBI U MPOTHO3BI HA OCHOBAHUH
MOJIyYECHHBIX PE3YIbTATOB;

YMEHHE BHIITONHATH JIAOOPATOPHBIE W TpakTHYecKue paboThl, coOMOAaTh MpaBwiIa MpH padore ¢
y4eOHBIM 1 T1a00paTOpHBIM 000PYIOBAHUEM;

YMEHHUE BBIIBUTATh T'MIIOTE3bl, IPOBEPATH UX IKCIEPUMEHTAIbHBIMH CPEICTBAMHU, (HOPMYIHPYS LiENb
HCCIIEI0BAHNUS, aHAIM3UPOBATh IOJTy4YEHHbIC PE3yJIbTaThl U JeaTh BEIBOABI,

YMEHHUE yYacTBOBaTh B y4eOHO-HCCIIEIOBATENBCKOW paboTe Mo OMOIOTHH, SKOJOTHH W MEIHUIIWHE,
HpOBO}IHMOﬁ Ha 0a3e MIKOJIbHBIX Hay4YHbIX O6HICCTB, u Hy6HI/I‘-IHO MMpEACTABIIATH IMOJTYYCHHBIC PE3YJIbTAaThl HA
YUEHHUYECKUX KOH(DEPEHIMSX;

YMCHUEC OLCHUBATH I3THUYCCKHUEC AaCIICKTbl COBPEMCHHBIX I/ICCHGI{OBaHI/Iﬁ B O6J'IaCTI/I 6I/IOJIOFI/II/I u
MeIUIUHEI (KIOHUPOBaHKE, HCKYCCTBEHHOE OILUIOI0TBOPEHHE, HANIPaBICHHOE N3MEHEHNE TeHOMA 1 CO3JJaHNe
TPaHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIA BHIOOP Oyaymien mpodeccnoHanbHON AesTeThHOCTH B 00JIacTH
6I/IOHOI‘I/II/I, MCIUIIMHBI, 6I/IOTeXHOHOFI/II/I, BETCpHUHApPUH, CCILCKOTO XO3HﬁCTBa, HI/IIIICBOI\/'I IMPOMBIIIJICHHOCTH,
YTIyOIISITh TO3HABATENFHBIA MHTEPEC, HAIIPABICHHBIN Ha OCO3HAHHBINA BEIOOpP COOTBETCTBYIOIIECH PO eCcCHH
U MIPOAOJDKCHUE OMOJIOTHYECKOr0 00pa3oBaHus B OpraHU3alMAX CPEAHEro MpoeCCHOHAIBHOIO U BBICIIETO
o0pa3oBaHusI.

[IpenMeTHBIE pe3yJIbTaThl OCBOCHHMSI yueOHOT0 npeamera «buonorus» B 11 kaacce NOMKHBI OTPaXxarh:

cOPMHUPOBAHHOCTb 3HAHMH O MECTe M POJM OHONOTUM B CHCTEME ECTECTBCHHBIX HayK, B
(hopMHpOBaHUH COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHUHBI MHpPA, B MO3HAHWW 3aKOHOB IMPHPOABI H
pellieHHH HKOJIOTHYECKHX Tpo0ieM YeloBeYeCTBa, a TaKKe B pENICHMH BOIPOCOB DPAIMOHAILHOTO
MPUPOAONOIB30BAHMS, U B ()OPMUPOBAHMM IIEHHOCTHOTO OTHOLIEHHUS! K NMPHUPOJE, OOLIECTBY, YEIOBEKY, O
BKJIa/I€ POCCUICKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHHY;

YMCHUEC BJIaJICTh cCUCTEMOM 6HOJ’IOI‘I/I‘-I€CKI/IX 3HaHHI71, KOTOpas BKIIOYACT ONPCACIICHUA U IIOHUMAaHUEC
CYIIHOCTH OCHOBOIIOJIATAIOLIMX OHOJIOIMYEeCKHX TEPMHUHOB M TOHATHH (BUA, 3KocucTeMa, Ouocdepa),
Ouosoruueckue Teopuu (3BotormonHast Teopus Y. JlapBuHa, CHHTETHUECKas TEOPHS SBOJIIOLUM), yueHHUs (A.
H. CeBepuoBa — o myrax W HampaBleHHsix dBojronmu, B.W. BepHagckoro — o Ouocdepe), 3aKoHBI
(renetnueckoro pasHoBecus JIx. Xapau u B. BaiinGepra, 3apozsiieBoro cxoacrsa K. M. bapa), npasuia
(vuaumyma 1O. JInOuxa, 3KoJOrMyYecKOM HHpaMHIbl SHEPTUH), TMIOTe3bl (rumore3a «vupa PHK» V.
I'un6epra);

YMCHUE BJIaJ€Th OCHOBHBIMHW METOJaMH HAYYHOI'O0 IO3HAHHWA, HCIIOJbB3YCMBIMU B 6I/IOJ'IOFI/I‘ICCKI/IX
HCCIICIOBAHMAX JKUBBIX OOBEKTOB M 3KOCHCTEM (OIHCAHWE, HW3MEpEeHHe, HaONIoIeHHe, 3KCIIEPUMEHT),
croco0aMu BBISIBJICHHUS M OLIEHKH aHTPOIIOT€HHbBIX U3MEHEHHUH B IPUPO/IE;

YMEHHE BBIICIATh CYIIECTBEHHBIC IPU3HAKH: BHJIOB, OMOICOIIEHO30B, DKOCHCTEM M Ouochepsl,
CTa0MITU3UPYIOIIET0, JBIKYIIETO H Pa3phIBAIONIETO €CTECTBEHHOro 0TOOpa, aJuIonaTpuyeckoro u
CHUMIIATPUYECKOT0 BHI000Pa30BaHMs, BIMSHUS [BIXKYIIUX CHJI SBOJIONMM Ha TE€HO(OHI MHOMYJISILUH,
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB K cpejie OOUTaHUs, YepelOBaHUsl HAIIPABIICHUH BOIIIOIUK, KPYTrOBOPOTA
BCIIECTB U ITOTOKA SHEPTHUU B OKOCHUCTEMAX,

YMEHHE YCTaHABIMBaTh B3aUMOCBS3M MEXIy TMPOLECCAMH 3BOJIOLWH, JABWXKYILUMH CHIAMHU
aHTPOIIOreHe3a, KOMIOHEHTAMH PAa3IUYHBIX SKOCUCTEM U IMIPUCIIOCOOICHUSIMUA K HUIM OPraHU3MOB;



YMEHUE BBISIBISITH OTIMYUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, IMPUCIOCOOICHHOCTh BHIIOB K Cpesie
oburtaHns, aOMOTHYECKMX M OMOTHYECKHX KOMIIOHEHTOB HKOCHCTEM, B3aMMOCBS3€H OpPraHU3MOB B
coo01ecTBax, aHTPOIIOTEHHBIX N3MEHEHUH B 3KOCHCTEMax CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOLINE APTYMEHTHI, OHOJIOTHYECKYI0 TEPMUHOJIOTHIO I CHUMBOJIMKY
IUISL TOKA3aTeNbCTBA POJCTBA OPTAaHM3MOB PA3HBIX CHCTEMATHYECKHX TPYIII, B3aHMOCBS3H OPTraHU3MOB H
cpensl OOMTaHWS, €IWHCTBA YEIOBEYECKHMX pac, HEOOXOIMMOCTH COXPAHEHHS MHOT000pasusi BHIOB H
HKOCHUCTEM KaK YCIOBHS COCYILIECTBOBAHUS IPUPOJIBI U YEIIOBEUECTBA;

yMEHHE pellaTh OHOJOTMYECKUE 3aladyd, BBIBIATH NPUYMHHO-CICJCTBEHHBIE CBSI3U MEXKIY
UCCIIeIyeMbIMU OMOJOTMYECKUMH TIPOIIECCAMU U SIBICHUSIMHM, J€JTaTh BBIBOABI M IPOTHO3BI HA OCHOBaHUH
MOJTYYCHHBIX PE3yIbTATOB;

yYMEHHUE BBIMONHATH JabopaTOpHble M MpakTHYeckue paboThl, coOIr0naTh MpaBuia mpu pabdore c
y4eOHBIM U TA00PATOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTaTh THITOTE3bI, IPOBEPATH MX IKCIIEPUMEHTATBHBIME CPEJICTBaMH, (POPMYIHPYS LETh
HCCIICA0BaHMs, aHAJIU3UPOBATH ITOJIYYCHHBIC PE3YJIbTAaThbl U A€JIaTh BBIBO/IbI,

YMEHHUE y4YacTBOBaTh B y4eOHO-HCCIIEIOBATENBCKOW paboTe Mo OMOIOTHH, SKOJOTHH W MEIHUIIWHE,
MPOBOIMMOI Ha 06a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U IyOJIIMYHO MPECTaBIIATh OIyYeHHBIE Pe3yIbTaThl HA
YUYCHHMYECKHX KOH(PEPEHIIHSX;

YMCHUC OLICHUBATH I'MIIOTE3bI U TCOPUH O MPOUCXOKACHUHN KHU3HU, UCTIOBCKA U YCIIOBCUYCCKHUX pac, O
MPUYHHAX, TIOCIEICTBUAX U CIIOCO0aX MPEI0TBpaIIeHHUs rI100albHBIX N3MEHEHHH B Orocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIA BHIOOP OyAyIIel mpodeccnoHadbHON IesTeTbHOCTH B 00JacTH
OHMOJIOTHH, SKOJIOTHH, IPHUPOJIONOIb30BAHHS, MEIUIMHBI, OMOTEXHOJIOTUH, IICHUXOJIOTUH, BETCPUHAPHH,
CEIIbCKOTO X03HCTBA, IAIIEBOI IPOMBIIIEHHOCTH, YTITyOIATh HO3HABATEIHLHBIH HHTEPEC, HATIPABICHHBIIN Ha
OCO3HAaHHBIA BEIOOP COOTBETCTBYIOIIEH Npodeccnu W TMPOIOIKEHHE OHMOIOTHYECKOro 0O0pa3oBaHHs B
OpTaHu3alUsAX CPEIHEr0 MPO(HECCHOHATHLHOTO U BBICIIETO 00pa30BaHMsL.

TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KosnuuyecTBo yacoB DJIeKTPOHHBIE
Ne HaunMmenoBanue (wnppoBbIe)
n/ PasesioB M TeM Becer  Kourpoasnbie  IlpakTudecku o6p af OBATENLHELC
I NporpaMmalI 0 padoThbl e padoThI pecypebt
5 Ak Bu6nmoreka LJOK
1 HOJIOTHA Ka 1 https://m.edso0.ru/7f41c2
HayKa 92
JKuBBIe cuCTEMBI bubimorexa LOK
2 2 https://m.edsoo.ru/7f41c2
" X U3YyUYCHUC 92
bubmmoreka LIOK
3 Bbromorus KieTku 2 0.5 https://m.edsoo.ru/7f41c2
92
Xumuueckast bu6nmmoreka [IOK
4 OpraHu3aIys 10 1 https://m.edsoo.ru/7f41c2
KJICTKHU 92
Crpoctiie 1 bubmuoreka LIOK
5 p 8 2 https://m.edsoo.ru/7f41c2
(hYyHKITUH KIIETKA 92
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OOMeH BEIIECTB

bu6nmoreka [JOK

6 Y TIpeBpalleHue 9 1 https://m.edsoo.ru/7f41c2
SHEPIUM B KIETKE 92
Hag)ieﬂC;BeHHaﬂ bubmunoreka LIOK
7 MHOOPMAIHA H 9 0.5 https://m.edsoo.ru/7f41c2
peanmzanus e€ B 92
KJIETKE -
Kontponbshas
Kisie . %aiOTZ bubmuoreka IIOK
8 VSHCHHbIT 6 (RJICTRA. 1 https://m.edsoo.ru/7f41c2
IIUKJT KJICTKH Pemmenue 92
[UTOJIOTUYCCKH =
X 33/1a9»
Crpoenue u bubmmorexa [IOK
9 byHKIH 17 15 https://m.edsoo.ru/7f41c2
OpraHn3MoB 92
PasmHuoxenue u KoutponrsHas bubmmorexa [IOK
10 pasBUTHE 8 pabota 15 https://m.edsoo.ru/7f41c2
OpPTraHU3MOB «Opraanzm» 92
I'eneTuka —
EZZJI;: (:ZTBCHHOCT bubmorexa LHOK
11 A 2 0.5 https://m.edsoo.ru/7f41c2
uu 92
M3MEHYHBOCTH =
OpPTraHU3MOB
3aKOHOMEPHOCTH bubmmorexa [IOK
12 HACJIEJICTBEHHOCT 10 1 https://m.edsoo.ru/7f41c2
u 92
3aKOHOMEPHOCTH bubimorexa HOK
13 p 6 1 https://m.edsoo.ru/7f41c2
M3MEHYUBOCTH 92
Fenemika Koutponbshas bubnuoreka LHOK
14 3 pabora 0.5 https://m.edsoo.ru/7f41c2
YeloBeKa
«Opranm3m» 92
Cerexius bubnunoreka IIOK
15 ! 4 1 https://m.edsoo.ru/7f41c2
OpPraHU3MOB 92
buorexnomorus n Hrorosas bubmmoreka LIOK
16 CHUHTETHYECKAS 4 KOHTPOJIbHAS https://m.edsoo.ru/7f41c2
OMOJIOT S pabora 92
17 Pe3epBHOE Bpems 1
OBLIEE
KOJIMYECTBO
YACOB IIO 102 0 13
[MPOI'PAMME

11 KJIACC
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KoanuecTBo yacoB

DJ1eKTPOHHbBIE

Ne HanmeHnoBanue (nbpoBbIe)
n/ Pa3IesIoB U TeM Becer  Konrpoabnbie  IIpakruuecku o6p af OBATEILHBIC
n NPOrpamMmsl o padoThI e padoThbl pecypesI
3apoxacHue U
pa3BUTHE bubnuoreka [IOK
1 SBOJIFOLIHOHHBIX 4 https://m.edsoo.ru/7f41c2
IIpPeICTaBICHUI B 92
Omosorun
O — bu6nmoreka [JOK
2 P H 14 2 https://m.edsoo.ru/7f41c2
u e€ pe3ynbTaThl 92
MAKDOSBOOLLS bubaunoreka LIOK
3 P ! 6 https://m.edsoo.ru/7f41c2
U €€ pe3yIbTaThl 92
[Ipoucxoxnenue u KontponbHas bubmmorexa [IOK
4 pasBUTHE JKU3HU 15 pabora 15 https://m.edsoo.ru/7f41c2
Ha 3emie «DBOIIOIHS 92
[Ipoucxoxnenue KOHZ%%T;HM bubmmorexa [IOK
5 YeJI0BeKa — 10 p 1 https://m.edsoo.ru/7f41c2
«AHTponoreHes
AHTPOIIOTCHE3 N 92
DKoJIOrHs —
HayKa o
B3aMMOOTHOIIIEHU
bubaunoreka IIOK
6 AX OPTAHMIMOB 1 3 0.5 https://m.edsoo.ru/7f41c2
HagoOpTraHU3MCHHBI 92
X CUCTEM C T
OKpY>Karolen
cpenoit
ODraHmsMEL K KontponbHas bubnuorexa LOK
7 p 9 pabota 15 https:/m.eds00.ru/7f41c2
cpena oOuTaHus
«OBOIIOLUL 92
DKOJIOTHSI BUIOB U bubmorexa LHOK
8 ha 9 0.5 https://m.edsoo.ru/7f41c2
monyJsiuuu 92
Oxonorus KontponbHas Bubnmorexa LOK
9 coobmiects. 12 pabora 0.5 https://m.edsoo.ru/7f41c2
DKOJIOTHUECKHE «Oxonorus 92
CUCTEMBI COOOIIECTB =
Buocdepa — Bbubnuorexa LHOK
10 raodanbHas 6 https://m.edsoo.ru/7f41c2
HKOCHCTEMA 92
UenoBek u KoHTDOIbHAS bubmuoreka LIOK
11 OKPY’KaroIas 6 pTa%OTa https://m.edsoo.ru/7f41c2

cpena

92


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

«buocdepa u
YeJI0BEK»
bubmunoreka LIOK
12 PesepBHOE Bpemst 8 https://m.edsoo.ru/7f41c2
92
OBUIEE KOJIMYECTBO
YACOBIIO 102 0 7.5
[TPOTPAMME
MNOYPOUYHOE INTIAHUPOBAHUE
10 KJIACC
KosunuecTBO yacon
Ko
HTp Jara DJIeKTPOHHbIE
[} 0J1b
Ne Tema ypoka Bcer HBI HpakTn H3y4 ungposre
n/n qyecKue CHYS o0pa3oBaTeJbH
0 ; P paGoTeI bI€ pecypchbl
oT
bl
https://resh.edu.r
Bromorust kak KOMIUICKCHAs HayKa U u/subject/lesson/
1 Y 1 3827/start/11894
KaK 4acTh COBPEMEHHOT0 00IIeCTBa o/
https://resh.edu.r
u/subject/lesson/
2 JKuiBbIe CHCTEMBI M MX CBOWCTBA 1 3827/start/11894
0/
1. http://bio.
reshuege.ru/
v o« (Pemry EI'D mo
3 POBHEBAS OPTaHU3AINS KUBBIX 1 SHOMOM I
cUcTeM
Temaruueckue
TECTHI)
https://resh.edu.r
HcTopust OTKPBITHS U U3yUCHHUS u/subject/lesson/
4 CTOPHE OTXD SyHe 1 5383/start/15337
kinetku. Kierounas reopus 1/
MeToabl MOJIEKYIISIPHOM U KJIETOYHON https://resh.edu.r
5 ouosoruu. [IpakTudeckas padbora 1 05 u/subject/lesson/
Nel«3yueHne METOI0B KIETOUHOM ' 5383/start/15337
ouonorun (xpomarorpadus, 1/
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anexTpodopes, auddepeHIaIbEHOS
nentpudyruposanue, [111P)»

https://resh.edu.r
u/subject/lesson/

6 XUMHYECKUI COCTAB KJIETKH 5397/start/28387
o/
https://resh.edu.r

MI/IHG AJIBHBIC BCIIICCTBA KJIICTKU, UX U/SUbieCt/leSSOﬂ/
7 p H ’ 5397/start/28387
6I/IOHOFI/I‘16CKa}I pOJ'II:. 0 /
https://resh.edu.r
OpFaHI/I‘IeCKI/IC BCIIICCTBA KJIICTKH — U/SUbiECUleSSOH/
8 Oenku. JlaboparopHas pabora 05 3840/start/16309
«O0HapyxeHue OEITKOB ¢ TIOMOLIBIO 6/
KAa4CCTBCHHBIX peaKuHﬁ» -
https://resh.edu.r
CBoiicTBa, KiacCU(pHUKAIMA U QYHKITHH u/subject/lesson/
9 » KL I YA 3840/start/16309
OEIKOB
6/
https://resh.edu.r
0 o u/subject/lesson/
10 pFaHI/I‘-ICCKI/Ie BCIIIECTBA KJIICTKHN 3840/Start/16309
YIJ1€BOBI 6/
https://resh.edu.r
0 o u/subject/lesson/
11 pFaHI/I'-IeCKI/Ie BCIIIECCTBA KJIICTKHN 3840/Start/16309
JINIIU AbI 6/
https://resh.edu.r
u/subject/lesson/
3840/start/16309
6/
Hyxnennossie kucnotsl. JITHK u PHK. . s
Jlaboparophas padora «/ccnenopanue L http:/bio.
12 0.5 reshuege.ru/
HyKJ'IeI/IHOBLIX KHCJIOT, BBIACJICHHBIX N3 (Pem EFS 1o
KJIICTOK paSJ’II/ILIHBIX OpFaHPISMOB» 6I/IOJ'I(})/FI/II/I
Tematuueckue
TECTBI)
https://resh.edu.r
u/subject/lesson/
13 Crpoenne u Gy ATD. pyrue 3840/start/16309

nykneosuarpudocdarsl (HTD)

6/
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1. http://bio.
reshuege.ru/

CexBenupoBanue JJHK. Meroap! (Pemry EI'D o
14 TEHOMUKH, TPAHCKPUIITOMHUKH, OMOJIOTHH.
MIPOTEOMHKH Tematnueckue
TECTHI)
https://resh.edu.r
15 MeToasl CTPYKTYPHON OMOJIOTHH u/subject/lesson/
AIbT CTPYKTYP 3847/start/8616/
1. http://bio.
reshuege.ru/
(Pemry EI'D o
Tune! knerok. [Ipokapuotuueckas
16 OHOJIOTHH.
KJIeTKa
Tematnueckue
TECTHI)
. https://resh.edu.r
CtpocHue 3yKapUOTHUECKON KIICTKH. ioct| /
17 [IpakTuuaeckas padora «3ydueHnne 0.5 u/subject/lesson
o N ' 3847/start/8616/
CBOWCTB KJIETOYHOW MeMOpaHbD»
https://resh.edu.r
18 [ToBepXHOCTHBIN ammapar KJIETKH wsubject/lesson/
p P 3847/start/8616/
OnHOMEMOpaHHbIC OPraHOU/IbI KIICTKH. https://resh.edu.r
19 IMpakTryeckas pabota «M3yueHue 05 u/subject/lesson/
IBWKEHUS LIATOILIA3MBI B ' 3847/start/8616/
PACTUTEIIBHBIX KIETKAX»
[TosryaBTOHOMHBIE OpraHOUBI KICTKH:
MUTOXOHJIPUH, TTACTHIBL. s
ntip://diology-
20 Jlaboparopras pabora «VccnenoBanne 0.5 gtltlir{(/abrlL?/lo
IUIA3MOJIN3a U JEIIa3MOoIn3a B _—
PACTUTEIIBHBIX KIETKAX»
p://biology-
21 HememOpaHHBIE OpraHOH/IbI KIIETKU hit . IIbiolo
online.ru/
http://biology-
22 Crpoenue u QyHKIUH S1pa online.ru/
https://resh.edu.r
CpaBHHUTEJIbHAS XapaKTEPUCTHKA Isubiect/| |
KJIETOK dyKapuoT. JlabopaTopHas H/SUDJECUIESSON
23 ) 0.5 3917/start/46777
pabota «l3yueHune cTpoeHUs KIETOK /
Pa3IMYHBIX OPraHU3MOBY -
AccUMUIANUA U JTUCCUMUIIALIUSI — https://resh.edu.r
24 ZIB€ CTOPOHBI MeTabonm3ma. Turbt

obmeHa BemecTB. JlabopaTopHas

u/subject/lesson/
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pabota «l3yueHne KaTaTUTHYECKOM
aKTHUBHOCTU ()epMEHTOB (Ha pUMepe
amMuiIa3bl WM KaTaasbl)»

3917/start/46777
/

DepMEHTATUBHBIN XapaKTep PeaKLui
KJIETOYHOI'0 MeTaboIn3Ma.
JlaboparopHas pabora «3yuenue

https://resh.edu.r
u/subject/lesson/

25 0.5 3917/start/46777
(epMEHTATHBHOTO PaCUICTUICHHUS |
HEePOKCHIA BOIOPOIa B PACTUTEIBHBIX -
Y KMBOTHBIX KJICTKaX)
https://resh.edu.r
Benku-akTMBaTOpBI U OSIKH- u/subject/lesson/
26 P 5352/start/29578
HHTHOUTOPBI Y
https://resh.edu.r
. u/subject/lesson/
27 ABTOTpOQHBIH THIT 0OMEHA BEIIECTB 3917/start/46777
[
https://resh.edu.r
28 DOTOCHIHTES u/subject/lesson/
3917/start/46777
/
https://resh.edu.r
Xemocunres. JlabopatopHast paboTa u/subject/lesson/
29 «CpaBHEeHHE MPOIIECCOB (POTOCHHTE3A 0.5 3917/start/46777
M XEMOCHHTE3a» [
AHa’poOHbIe OpraHu3Mbl. Buabl
30 opokenus. JlTabopaTopHas paboTa http://biology-
«CpaBHEHHE IPOLIECCOB OPOKEHUS U online.ru/
JIBIXQHHS
AdpOoOHBIE OpPraHU3MBbl. DTaIlbl http://bio-
31 fag.ru/map3.htm
JHEpPreTHYeCcKoro oOMeHa |
DHeprusi MeMOpaHHOTO TPaIeHTa http://bio-
32 npoToHOB. CunTe3 AT®: pabora faq.ru/map3.htm
npotoHHON AT®-cuHTeTa3HI 1
http://bio-
33 Peakiuu MaTpU4YHOTO CHHTE3a faqg.ru/map3.htm
|
o . http://bio-
34 TpaHCKPHUIIIHS — MaTPUYHbBIH CHHTE3 fag.ru/map3.htm
PHK I
http://bio-
35 Tpancsius u e€ 3ranbl faqg.ru/map3.htm
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http://85.142.162

KomupoBanue aMuHOKHCIOT. Poib .119/0s11/xmod
36 -
pubocoM B OrocHuHTE3E Oemka ules/gprint/afrms
-php?proj=
http://85.142.162
37 OpraHu3aiys reHOMa y TIPOKApUOT U .119/0s11/xmod
3yKapuoT ules/gprint/afrms
.php?proj=
http://85.142.162
38 MoJteKysipHbIE MEXaHH3MbI .119/0s11/xmod
AKCIIPECCUU TEHOB Y 3YKapHOT ules/gprint/afrms
.php?proj=
Bupycsl — BHekeTouHbIe (HhOpMBI http://85.142.162
’KM3HU U OOJHMIaTHBIC TAPa3UTHI. .119/0s11/xmod
39 0.5 -
IMpakTryeckas pabota «Co3nanue ules/gprint/afrms
MOJIEJIA BUPYCa» .php?proj=
http://85.142.162
40 BupycHbie 3a005ieBaHus YeI0BeKa, .119/0s11/xmod
’KHBOTHBIX, PACTCHUI ules/gprint/afrms
.php?proj=
http://85.142.162
a1 HanotexHosoruu B OHONIOrUU U .119/0s11/xmod
MEIULUHE ules/gprint/afrms
.php?proj=
http://85.142.162
42 JKu3HEeHHBIH UK KIETKA M
ules/gprint/afrms
.php?proj=
http://85.142.162
43 Matpuunsrit cuare3 JJTHK m%s
.php?proj=
http://85.142.162
Xpomocomel. JlabopaTopras pabota /0s11/xmod
44 «M3y4eHne XpoMOCOM Ha TOTOBBIX 05 1|19/OS—/f
MUKpOIIperapaTax» v qprlnf airms
.php?proj=
https://resh.edu.r
u/subject/lesson/
45 Jlenenue KIETKH — MUTO3 3927/start/10589
5/
Tunst knerok. Kapuokuues u https://resh.edu.r
urokuHe3. JlaboparopHast pabora u/subject/lesson/
46 «Habuoienre MuTO3a B KJIeTKax 0.5 3927/start/10589
KOHYHMKA KOPEIIKa JTyKa (Ha TOTOBBIX 5/

MHUKpoOTIpenapaTax)»
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47

Perynsiust )Ku3HEHHOTO ITUKJIA KIIETOK
Koutpoannasi padora «Kierka.
Penrenne nuTOIOrNYECKUX 32129

Ko
HTP
0JIb
Has
pao
oTa

«K
Jer
Ka.

Pe

HHE
HUT
0J10
rm4
ecK
HX
3aa
au»

https://resh.edu.r
u/subject/lesson/
3927/start/10589
5/
http://85.142.162
.119/0s11/xmod
ules/gprint/afrms

.php?proj=

48

49

50

Opranusm Kak eMHOe LeJoe

Tkanu pactenwii. JlabopaTopHas
pabota «/3yueHue TKaHeH pacTCHUIDY

TKaHM )XKUBOTHBIX U YEJIOBEKA.
JlaboparopHas pabora «3yuenue
TKaHel KUBOTHBIX»

05

05

http://85.142.162
.119/0s11/xmod
ules/gprint/afrms
-php?proj=
http://85.142.162
.119/0s11/xmod
ules/gprint/afrms
-php?proj=
http://85.142.162
.119/0s11/xmod
ules/gprint/afrms
.php?proj=

o1

Opransl. CUCTEMBI OPTraHoB.
JlaboparopHas pabota «/3yueHue
OpTaHOB I[BETKOBOT'O PACTEHHS

0.5

http://85.142.162
.119/0s11/xmod
ules/gprint/afrms
.php?proj=

52

53

54

Omnopa Tena opraHu3MOB

I[BI/I)KGHI/IC OpraHu3MoOB

IIuTanue OpraHnu3MOB

http://85.142.162
.119/0s11/xmod
ules/gprint/afrms
.php?proj=
http://85.142.162
.119/0s11/xmod
ules/qgprint/afrms
.php?proj=
http://85.142.162
.119/0s11/xmod
ules/gprint/afrms

.php?proj=
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55

56

IIutaHue MO3BOHOYHBIX KUBOTHBIX.
HI/IHICBapI/ITeJ'ILHaﬂ CUCTECMA YCIIOBCKA

JpIxanue oprannu3MoB

http://85.142.162
.119/0s11/xmod
ules/gprint/afrms
.php?proj=
http://85.142.162
.119/0s11/xmod
ules/gprint/afrms
.php?proj=

57

I[BIX&HI/IC IIO3BOHOYHBIX JKUBOTHBIX U
YCJIO0BCKa

http://85.142.162
.119/0s11/xmod
ules/gprint/afrms
.php?proj=

58

59

60

TpaHCIOpT BEIIECTB Y OPraHU3MOB

KpoBeHocHas cuctema mo3BOHOYHBIX
JKHBOTHBIX M YeJIOBEKa

Brigenenue y opraHuzMoB

http://85.142.162
.119/0s11/xmod
ules/gprint/afrms
-php?proj=
http://85.142.162
.119/0s11/xmod
ules/gprint/afrms
.php?proj=
http://85.142.162
.119/0s11/xmod
ules/gprint/afrms
.php?proj=

61

3ammTa y OpraHu3MoB

http://85.142.162
.119/0s11/xmod
ules/gprint/afrms
.php?proj=

62

63

64

65

HNMMyHHas cucreMa 4yesioBeka

PasgpaxumMocTs u peryusuus y
OpraHU3MOB

I'ymopanibHas perymnsnus u
SHJIOKPUHHAS CHCTEMa XKUBOTHBIX U
4eJI0BeKa

@OpMLI PAa3SMHOXKCHUA OPTaHU3MOB

http://85.142.162
.119/0s11/xmod
ules/gprint/afrms
.php?proj=
http://85.142.162
.119/0s11/xmod
ules/gprint/afrms
.php?proj=
http://85.142.162
.119/0s11/xmod
ules/gprint/afrms
.php?proj=
https://resh.edu.r
u/subject/lesson/
5359/start/27099
9/

66

ITonoBoe PAa3SMHOXCHUEC

https://resh.edu.r
u/subject/lesson/
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5359/start/27099
9/

67

Meiios

https://resh.edu.r
u/subject/lesson/

3927/start/10589
5/
I'ameTorenes. O6pa3oBaHue U
pa3BHTHE TOJIOBBIX KJIETOK. s
p: .

68 JlaGoparopHas pabora «3yueHue 0.5 hg[ ru///blo reshue
CTPOCHUSI MOJIOBBIX KJIETOK Ha FOTOBBIX ge.nt
MHKpOITpenaparax»

https://resh.edu.r

69 WunuBuayanbHOE pa3BUTHE u/subject/lesson/

OpraHu3MOB — OHTOTCHE3 3927/start/10589
5/

70 3aksiaKa OpraHoB U TKaHEH W3 http://bio.reshue
3apOJIBIIIEBBIX TUCTKOB ge.ru/

PocT 1 pa3BUTHE )KUBOTHBIX. https://resh.edu.r

71 Jlabopartophast pabora «BsIsgBacHHE 05 u/subject/lesson/
MPU3HAKOB CXOJICTBA 3apPO/IbIIICH ' 5385/start/11986
MO3BOHOYHBIX )KHBOTHBIX 5/

Ko
HTP
PasMHOxeHME U pa3BUTHE PACTCHUIM. EJ;Z
JlaboparopHas pabora «CtpoeHue .
p: .

72 OpPTaHOB Pa3MHOXKEHUS BBICIIIHX Eig 0.5 hg[ ru///blo reshue
pacteHuit» KonrpoJbHasi padora «O ge.n
«Opranusm»

pra
HU3
M»
https://resh.edu.r
I/ICTOpI/ISI CTaHOBJICHUSA U PA3BUTUA U/SUbIECUIesson/

73 5386/start/30106
TEHETHUKHU KaK HayKH 5/

OCHOBHBIE TTOHSATHUS © CUMBOJIBI E;;?Jsb]/gc?::e sgouri;
redetuku. JlaboparopHas pabora

74 0.5 5386/start/30106
«Jlpo3oduiia kak 00beKT 5/
TeHETUYECKHX HCCIICOBaHUIND =
3aKOHOMEPHOCTH HACIICOBAHS ]
npu3HaKoB. MoHOTHOpHIHOE E;;?Jsbllércetill Sesdoun';

75 SerI_HI/IBaHI/Ie. [pakTHyeckas paboTa 05 5386/start/30106

N3yuenue pe3yapTaToB 5/

MOHOTHOPHIHOTO CKPEIINBAHUS Y
npo3oduisr”
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IIuTonormiyeckme OCHOBBI

http://bio.reshue

76
MOHOTHOPH/IHOTO CKPEIIUBAHHUS ge.ru/

77 AHanM3MpyoIIee CKpeIBaHue. http://bio.reshue
Hemnonxoe noMuHUpOBaHKHE ge.ru/
JAurnOpuaHoe cKperuBaHue. https://resh.edu.r

78 IMpakTryeckas pabota «M3ydenue 05 u/subject/lesson/
PEe3yNIbTaTOB AUTHOPHIHOTO ' 4725/start/10794
CKPEIUBAHUS Y APO30(DUITBD) 7/

79 [{uTOIOrHYeCKHE OCHOBBI http://bio.reshue
JUTHOPUTHOTO CKPEIIHBAHHUS ge.ru/

https://resh.edu.r

80 CreIuieHHOE HACIEN0BAHUE IIPU3HAKOB Wsubject/lesson/

H A P 47565/start/11882
8/

81 XpoMoCcOMHast TEOpHst http://bio.reshue
HACJIEICTBEHHOCTHU ge.ru/

p://bio.

82 I'eneTuka mosa hitp://bio.reshue
ge.ru/
http://bio.reshue

83 I'eHOoTHII KaK LIEJIOCTHAS CUCTEMA
ge.ru/

84 ['eHeTHUECKHI KOHTPOJIb Pa3BUTHS http://bio.reshue

PacTCeHU, JKUBOTHBIX U YEJIOBEKA ge.ru/
https://resh.edu.r

85 W3MeHYNBOCTH PU3HAKOB. BHIIbI u/subject/lesson/
U3MEHUYUBOCTU 5387/start/17435

[
https://resh.edu.r

86 MonuukanuoHHas U3MEHYHMBOCTh u/subject/lesson/

A H 5387/start/17435
/
BapuannoHHBI psJ 1 BapUallMOHHAs
kpuBas. JlaboparopHast paborta https://resh.edu.r

87 «HccnenoBanne 3aKkOHOMEPHOCTEH 05 u/subject/lesson/
MOTU(DHKAIIMOHHOW H3MEHIMBOCTH. ' 5387/start/17435
[MocTpoeHue BapHAITMOHHOTO psjia U /

BApUALIMOHHOW KPUBOM»

88 ['eHOTUIIMYECKAS N3MEHUYNBOCTD. http://bio.reshue
KomOuHaTrBHAA U3MEHYUBOCTD ge.ru/
MyTaliOHHAs H3MEHYUBOCTb.

89 [MpakTrdeckas pabota «MyTtanuu y 05 http://bio.reshue
Ap0o30¢uIIbl (Ha TOTOBBIX ' ge.ru/
MHKpOITpenaparax )»
3aKOHOMEPHOCTH MYTaI[HOHHOTO htto://bio.reshue

90 mporiecca. DNUTeHEeTHKa U NTP.//10.reshue

SITMI'CHOMHKA

ge.ru/
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91

I'eneruxa yenoseka. [IpakTuueckas
pabora «CocTaBlICHHE U aHATN3

0.5

https://resh.edu.r
u/subject/lesson/

N 3653/start/47180
POIOCTIOBHOI» /
https://resh.edu.r
u/subject/lesson/
92 MeTonsl MEUIIMHCKON T€HETUKH 3653/start/47180
/
Ko
HTp
0JTh
3HaueHHEe MEAUIIMHCKON TCHETHKH B Hast https://resh.edu.r
93 NPEIOTBPAIICHUN | JICYCHUN pab u/subject/lesson/
TCHETUYECKHX 3a00JICBaHMIl YeTIOBeKa ora 3653/start/47180
Konrpoabnas pabora «I'eHeTUKa) «I'e /
HET
HKa
»
OCHOBHBIE TIOHATHUSA CEJICKLIVH. https://resh.edu.r
94 JlabopatopHas padota «M3yueHne 05 u/subject/lesson/
COPTOB KYJIbTYPHBIX PACTCHUI U 3861/start/29575
MOPO/ TOMAIITHUX JKHBOTHBIX)» 1
. https://resh.edu.r
MeTobl CeNeKIMOHHON paboTHI. .
95 JlaboparopHas pabora «/3yuenue 0.5 u/subject/lesson/
. ' 3861/start/29575
METOJIOB CEJICKIIUH PACTCHHUI» 1/
JlocTrkeHns ceneKIuy paCTeHUN U https;.//reSh'edu'r
96 KUBOTHEIX. [IpakTnyeckas pabota u/subject/lesson/
' N 3861/start/29575
«IIprBHUBKa pacTeHU» 1
CoxpaHeHue, U3yueHue
97 WCTIOJIb30BAaHNE TEHETHYECKUX
pecypcos
buoTexHosiorus kak Hayka U OTpacib
98 npousBojcTBa. [IpakTryeckas paboTa 05 http://bio.reshue
«3yyenne 0OBEKTOB ' ge.ru/
OMOTEXHOJIOTHI
99 OcHOBHBIE HaTIPaBICHUS http://bio.reshue
CHHTETHYECKO OGHOTOTHI ge.ru/
http://bio.reshue
100 XpoMOCOMHasl U TeHHAas! HHXKEHEpUs ge.ru/
Hto
101 MenunuscKkue OMOTEXHOIOTUA r;); http://bio.reshue
HToroBasi KOHTpPoOJIbHas padoTa <o ge.ru/

TPO
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11 KJIACC

KoaunuecTBO Yacon

N Kontp IIpakr Jara 3:41;)1(1(;[;(]),}[{:“6
l'l/-l'l Tema ypoxa B e s 3y ::6 aI;OBaTean
cero bl€ ne eHUSt p
padot padot ble pecypchl
bl bl
https://resh.edu.r
u/subject/lesson/
1 OposronmonHas Teopus Y. JlapBuaa 1 5393/start/13199
7/
https://resh.edu.r
5 JIBHKYIIHE CHJIBI SBOJIIOIIUH BHIOB 110 1 u/subject/lesson/
Y. TapBuny 5393/start/13199
7/
https://resh.edu.r
Bopr0a 3a cymiecTBoBanue, .
3 €CTECTBEHHBII U UCKYCCTBEHHBIN 1 u/subject/lesson/
y 5391/start/30103
oTbop
6/
https://resh.edu.r
4 dopMHPOBaHUE CHHTETUYECKOI 1 u/subject/lesson/
TEOPUH IBOJIOLUH 5391/start/30103
6/
https://resh.edu.r
5 DTalibl 3BOJOIIMOHHOTO MpoLiecca: 1 u/subject/lesson/
MHKPOIBOJIOLUS 1 MAKPOIBOJTFOLIUSI 5388/start/17609
/
6 IMomnyssayst — 3IeMEHTapHast eAnHHIA 1 http://bio.reshue
JBOJIIOLIUA ge.ru/
3aKOH reHeTHYeCcKOro paBHoBecHs JIx.
7 Xapnu, B. BaiinOepra. JlabopaTopHast 1 05 http://bio.reshue
pabota «BbIsBIeHNE U3MEHUYNBOCTH Y ' ge.ru/
0co0el OTHOrO BUIa»
https://resh.edu.r
8 DOneMeHTapHbIe PaKTOPHI IBOTFOIUH 1 u/subject/lesson/
5388/start/17609
/
9 Dddext ocHoBaTens. Dhdext 1 http://bio.reshue
OyTBUIOYHOTO TOPJIBINIKA ge.ru/
10 Murparuu. V305Is1in Oy JIsInii: 1 http://bio.reshue
reorpaduyeckas, OMOIOTHUECKast ge.ru/
https://resh.edu.r
11 EctectBenHs1it 0T00p — 1 u/subject/lesson/
HAIMpPAaBJISIONINI (HAKTOP IBOIOIMU 5389/start/10705
1/
https://resh.edu.r
12 TosoBoii 0T60p 1 u/subject/lesson/

5389/start/10705
1/
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[IprcnocoOneHHOCTh OPraHU3MOB KaK

https://resh.edu.r
u/subject/lesson/

5388/start/17609
pe3yIbTaT MUKPOIBOJFOIIHH. |

i3 Tatopropnas ars oy

POMOP®! AMOBIATTALIMH Y u/subject/lesson/
pacTEeHH U KUBOTHBIX) 5390/start/29580
9/
ITpuMephl MPUCTIOCOOICHHH Y
OpPraHU3MOB: MOP(OJIOTUIECKHE, https://resh.edu.r

14 ¢usnogornyecKre, GHOXMMUIECKHE, 05 u/subject/lesson/
noBegeHyeckue. JlaboparopHas pabora ' 5390/start/29580
«[IpucnocobeHust OpraHu3MOB U MX 9/
OTHOCHTEIIbHAS 11EJIECO00Pa3HOCTh»

Buji, ero KputTepuu u CTpyKTypa. https://resh.edu.r

15 Jlaboparopnas pabora «CpaBHeHMEe 05 u/subject/lesson/
BHUJIOB 110 MOP(OJOTUUECKOMY ' 4949/start/11994
KPHUTEPHUIO» 3/

http://bio.reshue

16 CrpykTypa Buaa ge.ru/

https://resh.edu.r

17 BuoobpasoBanue Kak pe3ysibTar u/subject/lesson/
MHUKPO?IBOJTIOLUH 4950/start/29583

8/

18 CBs13b MUKPO3BOJTIONINH H http://bio.reshue
AMUAEMHOIOTHH ge.ru/
MaxpodBOIIOLH. http://bio.reshue

19 [laneonTONMOTHUECKHE METOBI

ge.ru/
H3yYCHHS BOJIOIAN

20 Buoreorpaduueckne METOIbI http://bio.reshue
M3yYEHUsI IBOJIIOIIUH ge.ru/
DOMOPHOIOTHIECKHE W CPABHUTEHHO- http:/bio.reshue

21 MOP(}OIOrHYECKUEe METOIbI U3YUCHUS o.ru/
3BOJIFOIUU ge.ruf
MoJteKyIIpHO-T€HE THUECKHE, http://bio.reshue

22 OMOXUMUYCCKHC U MaTEMaTHUYCCKHE

ge.ru/
METOBI M3YUEHUS SBOJTFOIHH
http://bio.reshue

23 OO0mue 3aKOHOMEPHOCTH HBOJIOIIUN ge.ru/

24 AanTHBHAS paMaIusl. http://bio.reshue
HepaBHOMEPHOCTH TEMIIOB SBOJIFOIIUH ge.ru/

https://resh.edu.r

o5 HayuHble THIIOTE3bI TPOMCXOKIACHHS u/subject/lesson/
KU3HU Ha 3emiie 3874/start/30109

4/

26 JloHay4HbIE TIPEICTABICHHS O http://bio.reshue
3apPOXKICHUH KU3HU ge.ru/

https://resh.edu.r

97 OCHOBHBIE 3Talnbl HEOPTaHUIECKOH u/subject/lesson/

SBOITIOINH

3885/start/27012
7l
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https://resh.edu.r
u/subject/lesson/

28 ['unoTess! 3apoxaeHNs )KU3HU 3885/start/27012
7
HUctopus 3emnu u MeToab! e https://resh.edu.r
29 n3ydenus. Jlaboparopnas pabora 05 u/subject/lesson/
«M3ydeHue 1 OMUCaHHe HCKOTIAEMbIX ' 3885/start/27012
OCTaTKOB JIPEBHHUX OPraHH3MOB) 71
30 HauanbHble 3Tabl OpraHndecKoit http://bio.reshue
SBOJIIOLUU ge.ru/
http://bio.reshue
31 DBOIIOIUS DYKAPHOT ge.ru/
OCHOBHBIE 3TaIbl YBOJIFOIIUNA https://resh.edu.r
32 pactutensHOro Mupa. [Ipakruueckas 05 u/subject/lesson/
pabora «/3y4yenue ocoOeHHOCTEMH ' 5395/start/10734
CTPOCHUS PACTCHUI Pa3HBIX OT/CIOBY» 7l
https://resh.edu.r
33 OCHOBHBIE ATAIIBI ABOJIFOLIUA u/subject/lesson/
’KMBOTHOTO MHUpa 5395/start/10734
7
OBONIONYS KUBOTHBIX. HpaKTquVCKa;I http://bio.reshue
34 pabota «3yuenue ocobeHHOCTEH 0.5
ge.ru/
CTPOECHHSI TO3BOHOYHBIX KUBOTHBIX)»
35 Pa3Butue ®u3HU Ha 3eMIIe 110 dpam U http://bio.reshue
neproiam ge.ru/
36 MaccoBbie BEIMUPaHHS — http://bio.reshue
IKOJIOTMYECKHE KPU3UCHI TIPOIILIOTO ge.ru/
37 CoBpeMEHHBIH 3KOTOTHICCKUI http://bio.reshue
KPH3HC, €ro 0COOCHHOCTH ge.ru/
https://resh.edu.r
38 CoBpeMeHHasl cucTeMa OpraHHYeCcKOro u/subject/lesson/
MPOIILIOrO 5395/start/10734
11
2. http://onli
netestpad.
com/ru-
Kountp ru/Catego
0JIbHA ry/Biolog
o y-8class-
39 OCHOBHBIE CHCTEMATHYECKHE TPYIIITHI pador 99/Defaul
OpraHv3MOB a t.aspx
«IB0JI (Tector
100010483 OHJIAIH)
» http://85.142.16
2.119/0s11/xmo
dules/gprint/afr
ms.php?proj
https://resh.edu.r
u/subject/lesson/
40 AHTpPOTIONIOTHS] — HayKa O YeJIOBEKe

4951/start/29018
1
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PazBuTue npeacrapieHuit o
MIPOUCXOXK/IEHUH YeJIOBEKa

MecTto uenoBeka B cCTEME
opranudeckoro mupa. Jlaboparopnas
paborta «3yuenue ocobeHHOCTEH
CTPOCHUS CKEJIeTa YeJIOBEKa,
CBSI3aHHBIX C MTPSIMOXOKACHHEM)

JBroKyiiye CUiIbl aHTPOIIOTeHe3a

CooTtHolleHre OHOJIOTHYECKUX U
COITMAITBHBIX (PAKTOPOB B
AHTPOTIOTCHE3E

OCHOBHBIC CTaTUH AHTPOIIOTCHE3a

0.5

https://resh.edu.r
u/subject/lesson/
4951 /start/29018
1/

https://resh.edu.r
u/subject/lesson/
4951 /start/29018
1/

https://resh.edu.r
u/subject/lesson/
3906/start/28399
4/

Htps://resh.edu.r
u/subject/lesson/
3906/start/28399
4/

Htps://resh.edu.r
u/subject/lesson/
3906/start/28399
4/
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IlameoreneTnka u najcoreHOMHUKa

9BOJ’IIOI_II/IH COBPEMCHHOI'O Y€JIOBCKaA
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Yenoseueckue pacsl. ITpakTuueckas
pabora «/3ydeHne 3KOIOTHIECKUX
ajlanTanni YeroBeKa»
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49

MG)KHI/ICHI/IHIII/IHapHI)IC MCTOAbI
AHTPOIIOJIOT U

KonTp
0JIbHA

pador
«AHTp

omore
HE3»

50

51

3apoxAeHUE U PA3BUTHE SKOJIOTUHU

Mertonp! sxonorun. JlabopaTopHas
pabota «3yuenne MeTom0B
9KOJIOTHUECKUX HCCIEAOBAHHI)

0.5

https://resh.edu.ru
[subject/lesson/53
92/start/8378/

https://resh.edu.ru
/subject/lesson/53
92/start/8378/

52

53

3HayeHne SKOJIOTHYECKNX 3HAHUH I
yeJoBeKa

DKojormdeckue GaKTopsl

http://onlinetestpa
d.com/ru-
ru/Category/Biol
ogy-8class-
99/Default.aspx

(TecTs! onHMalin)
http://85.142.162.
119/0s11/xmodul
es/qprint/afrms.p
hp?proj
http://onlinetestpa
d.com/ru-
ru/Category/Biol
ogy-8class-
99/Default.aspx

(Tects! onnaiin)
http://85.142.162.
119/0s11/xmodul
es/qprint/afrms.p
hp?proj

o4

55

Abuotrnyeckne gaxktopsl. CBET Kak
9KOJIOTHYECKHH (hakTop.
JlaGopartopHas paboTa «BbisiBiIeHUE
MIPUCTIOCOOJIEHNH OPTaHU3MOB K
BIIMSTHHUIO CBETa»

Abuoruueckue (akTophbl.
TemnepaTypa Kak 3KOJOTHUECKUN
¢axrop. JlabopaTopnas paboTa
«BpLsBIIEHNE TPUCTIOCOOIICHUI
OpPTaHU3MOB K BIHSHHIO
TEeMIIepaTypb»

0.5

0.5

http://onlinetestpa
d.com/ru-
ru/Category/Biol
ogy-8class-
99/Default.aspx

(TecTsI oHITalH)
http://85.142.162.
119/0s11/xmodul
es/qprint/afrms.p
hp?proj
http://onlinetestpa
d.com/ru-
ru/Category/Biol

ogy-8class-
99/Default.aspx

(Tectsr onmnaiin)
http://85.142.162.
119/0s11/xmodul



https://resh.edu.ru/subject/lesson/5392/start/8378/
https://resh.edu.ru/subject/lesson/5392/start/8378/
https://resh.edu.ru/subject/lesson/5392/start/8378/
https://resh.edu.ru/subject/lesson/5392/start/8378/
https://resh.edu.ru/subject/lesson/5392/start/8378/
https://resh.edu.ru/subject/lesson/5392/start/8378/
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http://onlinetestpad.com/ru-ru/Category/Biology-8class-99/Default.aspx
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es/gprint/afrms.p
hp?proj

56

57

58

AbunoTtndeckue GpakTopsl. BiaxxHOCTE
KaK dKOJIOTHICCKHI (hakTop.
JlaGoparopHnas pabdora
«AHatoMHyecKkre 0COOEHHOCTH
pacTeHUid U3 pa3HBIX MECT OOUTAHUS

Cpensl oOuTaHMs OPTaHU3MOB

Buonornueckue puTMsl

0.5

http://onlinetestpa
d.com/ru-
ru/Category/Biol
ogy-8class-
99/Default.aspx

(TecTs! onITalin)

http://85.142.162.
119/0s11/xmodul
es/qprint/afrms.p

hp?proj

http://onlinetestpa
d.com/ru-
ru/Category/Biol
ogy-8class-
99/Default.aspx

(Tects! onnaiin)
http://85.142.162.
119/0s11/xmodul
es/qprint/afrms.p
hp?proj

59

60

JXKuzHeHHble GOPMBI OPraHU3MOB

Buotnyeckue Gaxkrops

http://onlinetestpa
d.com/ru-
ru/Category/Biol
ogy-8class-
99/Default.aspx

(TecTs! onmaiin)
http://85.142.162.
119/0s11/xmodul
es/qgprint/afrms.p
hp?proj
http://bio.reshueg
e.ru/ (Pemry EI'D
110 OMOJIOTHH.
TemaTndeckue
TECTBI)

61

62

3HaueHne OMOTUUECKIX
B3aUMO/JICHCTBUI JUTS CYIIECTBOBAHHUS
OpPraHu3MOB B cpejie OOUTaHUS

OKOJIOTHYECKNE XapaKTePUCTUKH
MOMYJISIAN

http://bio.reshueg
e.ru/ (Perry EIT'D
110 OMOJIOTHH.
TemaTtnueckue
TECTHI)

http://bio.reshueg
e.ru/ (Pemry EI'D
10 OMOJIOTHH.
TemaTnueckue
TECTBI)



http://85.142.162.119/os11/xmodules/qprint/afrms.php?proj
http://85.142.162.119/os11/xmodules/qprint/afrms.php?proj
http://onlinetestpad.com/ru-ru/Category/Biology-8class-99/Default.aspx
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http://85.142.162.119/os11/xmodules/qprint/afrms.php?proj
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OCHOBHBIC TOKA3aTCIIN nomyJsinuu:

https://resh.edu.ru

63 YKMCIIEHHOCTD, INIOTHOCTD, BO3PAaCcTHAs /subject/lesson/55
H TIOJIOBast CTPYKTypa 01/start/119075/
OCHOBHbIC MTOKA3aTEH TOMYJISAINH: https://resh.edu.ru

64 POXKIaeMOCTh, TIPUPOCT, TEMIT POCTA, /subject/lesson/49
CMEPTHOCTb, MUTPAIVH 53/start/105422/

https://resh.edu.ru

65 DKOJIOTHYECKAS CTPYKTYPa MOMYJISIHH /subject/lesson/49

53/start/105422/
https://resh.edu.ru

66 JInHaMUKa MOMYJISIIUH U €€ PEeryIIsIHs /subject/lesson/49

53/start/105422/
Kpusbie pocta 4ucieHHOCTH https_,://resh.edu.ru
67 nonyisinuy. KpuBble BEDKMBaHUS Isubject/lesson/49
YA, 8P 53/start/105422/
http://bio.reshueg
DKonoruyecKkast HUIIa BAIA. e.ru/ (Perry EIT'D
JlaGoparopHas pabdora 110 OMOJIOTHH.

68 N 0.5
«[IpucnocoOseHHs CeMSH paCTCHUN K TemaTtuueckue
pacceneHuo TECTHI)

http://bio.reshueg
e.ru/ (Pemry EI'D

69 Bun kak cuctema nmomyssiiui IO GHO.IONHH.

TemaTndeckue
TECTHI)
KonTp
0JIbHA
A http://bio.reshueg
pador e.ru/ (Pemry EI'D

70 3aKOHOMEPHOCTH MMOBEICHUS U a 10 OMOJIOTHH.

MUTPALUH JKUBOTHBIX «Opra TemaTndeckue
HHU3M TECTBI)
"
cpena
»
http://bio.reshueg
e.ru/ (Pemry EI'D

7 Co00111eCTBO OPTaHU3MOB — o OHMOJIOTHH.
OHOIIEHO3 Temaruueckue

TECTHI)
https://resh.edu.ru

12 DKOCUCTEMA KaK OTKPBITas CUCTEMA [subject/lesson/49

53/start/105422/
http://bio.reshueg
e.ru/ (Pemry EI'D

73 KpyroBopor BeliecTs 1 MOTOK 110 OMOJIOTHH.

OHEPruu B 5KOCUCTEMEC

Tematuueckue
TECTBI)



https://resh.edu.ru/subject/lesson/5501/start/119075/
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://resh.edu.ru/subject/lesson/5501/start/119075/
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http://bio.reshuege.ru/
http://bio.reshuege.ru/
https://resh.edu.ru/subject/lesson/4953/start/105422/
https://resh.edu.ru/subject/lesson/4953/start/105422/
https://resh.edu.ru/subject/lesson/4953/start/105422/
http://bio.reshuege.ru/
http://bio.reshuege.ru/

74

75

76

OCHOBHBIEC IOKA3aTEJIN YKOCHCTEMbI

DKOJIOTHYeCcKue nUupaMuabl

H3meHeHus coo0IIecTB — CYKIEeCCUun

http://bio.reshueg
e.ru/ (Pemry EI'D
10 OMOJIOTHH.
Tematuueckue
TECTBI)

http://bio.reshueg
e.ru/ (Pemry EIT'D
10 OMOJIOTHU.
Tematuueckue
TECTHI)

http://bio.reshueg
e.ru/ (Pemry EI'D
110 OMOJIOTHH.
TemaTnueckue
TECTBI)

77

78

79

IIpupoHbIE 3KOCHCTEMBI.
DKOCHCTEMBI 03€p U PEK. IKOCUCTEMBI
MOpPE U OKEaHOB

[IpupoaHbie 3KOCUCTEMBI.
DKOCHUCTEMBI TYHJIp, JIECOB, CTEIEH,
IMyCTBIHb

AHTpOHOI‘eHHLIe OKOCHCTCMBI

http://bio.reshueg
e.ru/ (Perry EIT'D
110 OMOJIOTHH.
TemaTtuueckue
TECTHI)

http://bio.reshueg
e.ru/ (Perry EIT'D
10 OMOJIOTHH.
TemaTnueckue
TECTHI)

http://bio.reshueg
e.ru/ (Pemry EI'D
110 OMOJIOTHH.
TemaTndeckue
TECTHI)

80

81

VYp6oskocuctemsl. [IpakTiyeckas
pabota «/3y4eHne U onucaHue
ypOOIKOCHCTEMBD»

3akoHOMEpHOCTH (POpMUPOBAHUS
OCHOBHBIX B3aUMOJIEUCTBUI
OpPraHU3MOB B 3KOCHCTEMAx

0.5

http://bio.reshueg
e.ru/ (Perry EIT'D
110 OMOJIOTHH.
TemaTtnueckue
TECTHI)

http://bio.reshueg
e.ru/ (Pemry EI'D
10 OMOJIOTHH.
TemaTnueckue
TECTBI)
http://bio.reshueg
e.ru/ (Pemry EI'D
10 OMOJIOTUH.
Tematnueckue
TECTBI)



http://bio.reshuege.ru/
http://bio.reshuege.ru/
http://bio.reshuege.ru/
http://bio.reshuege.ru/
http://bio.reshuege.ru/
http://bio.reshuege.ru/
http://bio.reshuege.ru/
http://bio.reshuege.ru/
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http://bio.reshuege.ru/
http://bio.reshuege.ru/

KonTp

. 0JIbHA http://bio.reshueg
MexaHnu3MblI BO3IEHCTBUS A
. e.ru/ (Pemy EI'D
3arpsI3HCHMIA Pa3HBIX TUTIOB HA padoTt
0 OMOJIOTHH.
82 CyOOpraHu3MeHHOM, OPraHU3MEHHOM, a
Tematnueckue
MOMYJISIIIOHHOM M SKOCUCTEMHOM «IK0a
TECTBI)
YPOBHSIX orust
cooour
eCTB»
Buocdepa — obmierianerapHas hitps://resh.edu.ru
83 060H0q£ N 3eMmm P /subject/lesson/49
53/start/105422/
http://bio.reshueg
e.ru/ (Pemy EI'D
Vuenue B. . BepHaackoro o 10 OMOJIOTHH.
84
ouocdepe Tematnueckue
TECTHI)
http://bio.reshueg
e.ru/ (Perry EIT'D
85 3aKOHOMEPHOCTH CYIIECTBOBAHUS 0 OMOJIOTHH.
ounochepbl Temarnueckue
TECTHI)
http://bio.reshueg
e.ru/ (Pemy EI'D
86 KpyroBopoTs! BEeLIECTB u 10 OMOJIOTHH.
OHMOTreOXNMHUYECKHUE LIUKIIBI TemaTtnueckue
TECTHI)
http://bio.reshueg
e.ru/ (Pemy EI'D
87 3oHanpHOCTH Orocdepsl. OCHOBHBIE 10 OMOJIOTHH.
OMOMBI CyIITH Temartnueckue
TECTHI)
http://bio.reshueg
e.ru/ (Pemry EI'D
88 YcTolunBoCTh OHOChEpHI 1O GHONIOTHH.
TemaTnueckue
TECTHI)
http://bio.reshueg
e.ru/ (Pemy EI'D
89 DKOJIOTHYECKHUE KPU3UCHI U UX 10 OMOJIOTHH.
MIPUYUHBI TemaTnueckue
TECTBI)
https://resh.edu.ru
90 Bo3sneiicTBre uenoBeka Ha onochepy /subject/lesson/49

53/start/105422/



http://bio.reshuege.ru/
http://bio.reshuege.ru/
https://resh.edu.ru/subject/lesson/4953/start/105422/
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https://resh.edu.ru/subject/lesson/4953/start/105422/

AHTpOIIOTEHHOE BO3/ICHCTBHE HA

https://resh.edu.ru

91 ACTUTENLHBIN U >KUBOTHBIA MU /subject/lesson/38
P p 96/start/17493/
http://bio.reshueg
e.ru/ (Pemy EI'D
92 OxpaHa IpUPOILI 10 GuonorHH.
p PHPOZL Tematnueckue
TECTHI)
http://bio.reshueg
e.ru/ (Pemy EI'D
93 OCHOBHBIE IPUHIIAIIBI YCTOHYINBOTO 10 OHMOJIOTHH.
Pa3BHUTHUSA Y€JI0BEUCSCTBA U IPUPOIBI Tematnueckue
TECTHI)
KonTp
0JIbHA
a1
ParmoHaisHOE PUPOIOTIONIE30BAHIE pagOT https://resh.edu.ru
94 1 COXpaHeHHe OMOIOTHYECKOTO Butoc /subject/lesson/38
pa3HoobOpasus 3emin «bH 96/start/17493/
depa -
"
YeJI0B
ex»
https://studarium.
95 Obobmenue no Teme N ru/article-test/111
«MHUKpPO3BOITIONUS H €€ Pe3yIbTAThI
https://studarium.
96 OBobwenue no Teme . ru/article-test/112
«MaKpOo3BOITIOINS U €€ Pe3yIbTaThI»
O0001IEHME 10 TEME https://studarium.
97 «[TpoucxoxieHne u pa3BUTUE KU3HU ru/article-test/115
Ha 3eMie»
006001IeH e IO TEME https://studarium.
98 «[TpoucxoxIeHre YeaoBeKa — ru/article-test/116
AHTPOTIOTCHE3)
O06o6menne o Teme «IKOJIOTHS — https://studarium.
99 HayKa O B3aUMOOTHOILICHUSX ru/article-test/135
OpPTraHU3MOB)
O06006111eHME 110 TeMe «OpraHu3MEbl U hitps://studarium.
100 1 P ru/article-test/135
cpela OOUTaHUs
https://studarium.
101 0060061menue 1o TeMe «IKOJIOTUS ru/article-
BHIOB ¥ ITOITYJISIIIVID) test/135/page-4
https://studarium.
102 0O60061menue mo reme «brochepa — ru/article-

rJI00aIbHASA DKOCUCTEMAY

test/135/page-5



https://resh.edu.ru/subject/lesson/3896/start/17493/
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O TIPOLECCA

OA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

1. Boponun I1.M., Beiconkas JI.B, {emvmun I'.H, PyBunckuii A.O. u ap.; mox pen.

B.K.Illymuoro u I'.'M. Ipimmmmna. Yae6auk bronorus. O6mas 6nomorus 10-11 kimaccsr.
[IpodunsnsIit ypoBeHb. B nByx gactax. M.: «lIpocsemenne,. 2014 .-303 c.: ui. —
(AkaneMuyecKHi IKOJIBHBIN YIeOHUK)

2. Jpvimn I'M., Ca6nuna O.B., Beicotikas JI.B. u ap. buonorus. O6mas ouomorus. 10-11
kiaceol. [IpakTukym.

3. AragonoBa U.b., CuBornazos B.I1. O6mas 6uonorus. ba3zosslii u yriayOneHHbIH YypOBEHH:
YueOuuk HaBuratop, 10 kinacc, 11 kiace ms 00meoOpa3oBarenbHbIX yupexaennii ¢ CJ1-
nuckamu. - M.: Jlpoda, 2014.

4. Cusornazos B.1., AraponoBa N.b., 3axaposa E.T. O6mas Ouonorus. bazoBsiii ypoBeHs:
yue6. s 10-11 k1. 06meoOpa3oBaTenbHbIX yupexaenuii / - M.: JIpoda, 2010. -368 c;

5. A.B. Tepemos, P.A. Ilerpocoa. buonorus 10 xmacc.-Muaemo3una, 2019.

A.B. Tepemog, P.A. IlerpocoBa. buonorus 11 xmacc.-Muemo3una, 2019.
METOAUYECKHUE MATEPHUAJIbBI JJI51 YYUTEJISA
10 KJIACC: Cymatoxun C.B. Buonorus. [Toypounsie pa3zpaborku. 10-11 kmacc : y4eOH.
rmocobwue a1 001meoOpa3oBar. opranuzanuii: 6a3oBsiii yposeHs / C. B. Cymartoxus, A. C. EpmakoBa. —
2-e u31., nepepad. — M.: [lpocBemienue, . — 320 c.: un

Aradonosa N.b. buonorust. O6mast 6uonorus. bazoseiii yposens. 10-11 k. B 2 4. Y. 1:
pabouast TeTpanp k yueOHuKy B. WM. CuBornazosa, U. b. Aradonosoii, E. T. 3axapoBoii «buomorus.
Obmas 6uonorus. bazosenii ypoBens. 10-11 kmacce» / U. b. Aradonosa, B. U. CuBornazos, f. B.
KoreneBckas. — 4-e u3sn., crepeornit. — M.: [lpoda, 2013. — 191, [1] ¢. : un

buonorus. O6mmast 6nonorus. [Ipaktukym. 10-11 kmaccst : yue0. mocodue mist 061eodpa3oBar.
opraamzanui : yriuyoin. Yposens / [I'. M. pimmmi, O. B. Cabmuna, JI. B. Beiconkas, I1. M. boponuH].
— 3-e u3a. - M.: [Ipoceemenue, 2017. — 143 c.

I'onuapos O.B. I'enetnka. 3anaun. — Capatos: Jluneit, . — 352 c. — (Cepus «buonorus»)

[IpakTrueckass Ouomorust miasi onmummuagaukoB / mox pen. . A. Pemerosa, coct. I1. B.
Bonommuna. — M.: Uzparenscteo MITHMO, 2018. — 351 c.

11 KJIACC: Kpatkuii Kypc JEeKIUH 1O 3BOJIOIUOHHOMY YYCHHIO: Y4€OHOE MOCOOHE st
CTYIEHTOB-0aKallaBpOB MEAArorHIecKuX M OWoIoTHYecKuX HampaBieHuit / cocT. B. B. JleonTheB. —
Ena6yra: Lleatp onepatuBHoii nevatu «ABAK», 2020. — 118 c.

Hapmor W.B. Teopus ssomonmu. Kype neknmii: ydeOHO-MeToauueckoe mnocooue / U. B.
HapmoB (coctaButens). — Kupos: @I'BOY BIIO «Bsatl'V», 2011. — 235 c.

ITorosa JI.A. OTkpbIThIe ypoku Ouonorun: 9-11 kmacesl. — M.: BAKO, 2011. - 176 c.

S6nokoB A.B. DBonronimonHoe yueHue: Y4eOH. st Ouod. crei. By30B / A. B. S6mokos, A. T.
IOcydoB. — 6-¢ uzn., uctp. — M.: Beicu. mik., 2006. — 310 c.: un

COOpHMK 3a/1a4 TOBBIIICEHHOH CIIOKHOCTH IO OMOJIOTMM JUIf ydamuxcs 7—11-x kimaccos :
yuebHo-Metoanueckoe nocodue / C.U. Jlenucosa [u ap.]. — Buredck : BI'Y umenu [1.M. Mameposa,
2021. - 106 c.

HembsakoB E.H., Co6ones A.H., Cymatoxun C.B. CoopHuk 3ama4 mmo odmeit ouonoruu. 9-11
knaccel. — M.: BAKO, 2018. — 272 c.

Comnoskos J[.A. EI'D no 6uonoruu. [Ipaktudeckas moaroTroBka. — 5-¢ U3/I., UCHpP. U JOI. —
CII6.: BXB-IletepOypr, 2017. — 640 c.: u.

buma I'.JI. buonorus mist nocrynatonux B By3sl / . JI. bunuy, E. FO. 3uranosa. — Mocksa:
WznarensctBo «O», 2018. — 784 c.

HOUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
1. bBuonorus. O6mas 6nonorus 10 xinacc. bazosslit u yriny6nennstii yposau. HaBuratop.
Mynstumenuitnoe yueonoe nocodue. M.b. Aradonosa, B.U. CuBornasos.
2. buonorus. O6mias 6uosnorus 11 kiacc. ba3opblit u yriayoneHusiii ypopau. Hasurartop.
Mynstumenuitnoe yueonoe nocodue. M.b. Araponosa, B.U. CuBornasos.
buonorus 9-11 knaccsl. JlunakTuueckuil 1 pa3gaTovHbli MaTEpUa.
buonorus 6-11 (Yacts 1,2).
buonorus. MyisTuMeuitHOE COMTPOBOXKAEHHE YPOKOB 7-11 Kitacchl.
Buosnorus B mkosne. DeKTpOHHBIE YPOKU U TECTHI.
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7.

buomnorus abutypuenty. EI'D.

8. buosnorus. I'oroBumcs k EI'D.
HUHTEPHET

1. http://old.fipi.ru/ (PenepanbHbIii HHCTUTYT egarorndeckux u3meperuii (OUITN))

2. http://www.fcior.edu.ru/ (DenepanbHbliii eHTP HHHOPMAITHOHHO-00PA30BATEIBLHBIX PECYPCOB,
®LI1OP)

3. http://festival.1september.ru/ (®ectuBanb nemarorudeckux uaei «OTKPBITHIA YPOK»)

4. http://www.uroki.net/docxim.htm (J{yist yauTesst XuMuu 1 OHOJIOTHH)

5. http://www.krugosvet.ru/taxonomy/term/46 (Quuukinoneaus Kpyrocser)

6. http://interneturok.ru/ru/school/biology/10-klass (Buneoypoku. buomnorus 10 ki)

7. http://interneturok.ru/ru/school/biology/11-klass (Buaeoypoku. buonorus 11 ki)

8. http://biology-online.ru/ (CoBpemeHHbIe ypoku Orosioruu. buonorus oxnaiin)

9. http://luts.ucoz.ru/load/27-1-0-109 (3anumarenpHas OMOIOTHSI)

10. http://multiring.ru/course/biology/content/index.html#.VDoJ3FfgX5Q (OtkpbiTas 61oIorHs)

11. http://onlinetestpad.com/ru-ru/Category/Biology-8class-99/Default.aspx (TecTsl oHIaiin)

12. http://85.142.162.119/0s11/xmodules/gprint/afrms.php?proj= (OTKpbITHIi OaHK 3a1aHuUi
EID)

13. http://ege.yandex.ru/ (ET'D u TUA Ha Sunekce)

14. http://bio.reshuege.ru/ (Pemry EI'D no 6uomorun. TemaTndeckue TeCThI)

15. http://bio-fag.ru/map3.html (TecTs, 3amauu mo OUOIOTUH)
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