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MOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo yuebHoMy mpenmery «buosorus» (mamee - OMONOTHS) HA YPOBHE CpPEIHETO OOIIEro
oOpa3oBaHus pa3paboTana Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBaHun
B Poccuiickoit ®eneparumn», @PI'OC COO, Konneniuu npenoaaBanus yueOHoro npeameta «bruomorus» u
OCHOBHBIX MOJIOXKEHUH (erepaabHoi pabodelt MporpaMMbl BOCIIUTAHUSL.

VYuebnsiii npenmet «buonorusy yriayonéanoro ypoHs usydenus (10—11 kimaccel) SBAsSETCS OJHUM U3
KOMIIOHEHTOB NpeIMeTHOH obnactu «EctecTBeHHO-HayuHble ipeaMeTsl». CormacHo nonoxeHusm @I'OC
COO mnpodunpHble y4eOHBIE TPEIMETHI, M3ydyaeMble Ha YIUIYOJIEHHOM YpOBHE, SIBIISFOTCS CIIOCOOOM
muddepeHnranuy o0ydyeHUsT Ha YpPOBHE CpEAHEro oOImero oOpa3oBaHUs W TMPU3BAHBI O00ECICUUTH
MIPEEeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPETHUM OOIIUM, CPETHUM MPOPECCHOHATBHBIM U BBICIIUM
oOpa3zoBaHreM. B To ke Bpems KaAblil U3 3TUX Y4YeOHBIX MPEAMETOB JOJDKEH OBITh OPUEHTHPOBAH Ha
MPUOPUTETHOE pelieHue o0pa30BaTeNbHBIX, BOCIUTATENBHBIX M Pa3BUBAIOUIMX 3a7ay, CBA3aHHBIX C
npodopueHTaiueil o0y4yaronmxcs W CTUMYIHPOBAHUEM HHTEpeca K KOHKPETHOH 0O0JIaCTH HAYYHOTO
3HAHMS, CBA3aHHOTO C OMOJIOTHEN, MEIUITUHOM, SKOJIOTUEH, TICUXOJIOTHEH, CIIOPTOM MJTM BOSHHBIM JICJIOM.

[Iporpamma mo yueOHOMY mpeamery "buonorus" maér mpencTaBieHHe O IENU U 3aJa4aX WU3YYCHUS
yaeOHoro mpeamera «buonorus» Ha yriayOia&€HHOM ypoBHE, ompenesseT o0s3aTenbHOoe (MHBAPHAHTHOR)
MIPEIMETHOE COZEpKAaHKUE, €ro CTPYKTYpUpPOBAHME IO pa3/iesaM M TeMaM, paclpeiesieHue MO0 Kiaccam,
PEKOMEHIYEeT TOCIEAOBATEIbHOCTh H3YUYCHHMS Y4YeOHOro Marepuaia ¢ Y4YETOM MEXKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTHMKH y4eOHOTO Ipolecca, BO3PACTHBIX 0coOeHHOCTe oOyuarommxcs. B
mporpaMMe Mo OMOJIOTUH peain30BaH MPUHIUI MPEEMCTBEHHOCTH C M3y4YeHHEM OHOJIOTMM Ha YpOBHE
OCHOBHOTO 00I1Iero o0pazoBaHus, OJarogaps 4eMy MpOCMaTPUBACTCSl HANPABIEHHOCTh HA MOCIEAYIOIee
pa3BuTHE OHOJOTHYECKMX 3HAHW, OPHUEHTUPOBAHHBIX Ha (HOPMHpPOBAHHE €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, IKOJIOTHUECKOTO MBIIUICHUS, IPEACTABICHUN O 30pOBOM 00pa3e *KHU3HH, HAa BOCTIUTAHHE
OepeKHOr0 OTHOIICHHUS K OKpYXalollei MpupoaHoit cpeae. B mporpaMMe mo GMOJIOTHU TakKe MOKa3aHbI
BO3MOXHOCTH y4eOHoro mpeamMera «buonorus» B peanmzanuu tpedoanuii @I'OC COO k miuaHupyeMbIM
JUYHOCTHBIM, METalpeJIMETHbIM U MPEAMETHBIM pe3ylibTraraM oOydeHUs W B (hOPMHUPOBAHMU OCHOBHBIX
BUJIOB  Y4EOHO-TIO3HABATENbHONW  JEATEIBHOCTH, OOYYAIONMXCS IO  OCBOCHHMIO  COJICPKAHUS
OHMOJI0rMYecKOro o0pa3oBaHus Ha YPOBHE CpeHEro 001ero oopazoBaHusl.

VYuebnblil npenmet «buonorusy Ha ypoBHE cpeaHero o0miero o0pa3oBaHus 3aBepIIacT OMOIOTHIECKOE
o0Opa3oBaHK€e B IIIKOJE M OPHUEHTHPOBAH Ha pacIIMpPeHHE U YIayOleHHe 3HaHWM, 00y4aroIuXcs O HKUBOM
MPUPOJIe, OCHOBaX MOJEKYISPHOW W KJIETOYHOW OHOJIOTHH, SMOpPHOJOTHM W OWOJIOTUM pa3BUTHS,
TeHETUKH, CEIEeKI[UHN, ONOTEXHOJIOTUH, SBOTIOIMOHHOTO YUCHHS U SKOJIOTHH.

Nzyuenne yuebHoro npeamera «bruomorus» Ha yriryOJIeHHOM ypOBHE OPHEHTHPOBAHO HA TOATOTOBKY
oOydaromuxcst K MOCJIEAYIOIMIEeMYy MOMyUYeHUI0 OMOIIOTHUYECKOT0 00pa3oBaHMs B BY3aX W OpraHU3aAIUAX
cpeaHero mpodeccruoHanbHOTO  oOpa3oBaHus. (OCHOBY €ro COAEp)KaHUS COCTAaBIISIET CHCTEMa
OMOJOTMYECKUX  3HAHUM, TMOJYYCHHBIX TpPH  HU3YYeHHMH  OOydYalOIIMMHUCA  COOTBETCTBYIOIIUX
CHCTEMaTHYECKUX pa3esioB OMOJIOTUU HA YPOBHE OCHOBHOTO 00miero oOpaszoBanus, B 10—11 kimaccax atu
3HAaHUA TONY4YaloT pa3BUTHE. Tak, pacHIMpeHbl W YIIIyOJNeHbl OMOJOTHYECKHE 3HAHUS O PACTCHHSX,
KUBOTHBIX, TpHOaxX, OaKTEpHUsIX, OPraHU3ME UYEIOBEKa, OOMMX 3aKOHOMEPHOCTSX JKU3HH, OTIOJIHUTEIHEHO
BKJIIOUEHBI OHMOJIOTHMYECKHE CBEACHHUS MPHUKIATHOTO U TOUCKOBOTO XapaKTepa, KOTOPHIE MOKHO
WCTIOJIB30BaTh KaK OPUEHTHUPHI JUIS MOCIEAYIOIEro Beioopa npodeccnn. Bo3mMoxHa Takke WHTETpanus
OMOJIOTMYECKHUX 3HAHUI C COOTBETCTBYIOIIMMHU 3HAHUSIMU, MOTYYCHHBIMU OO0YYAIOUTUMHUCS MIPH U3YyUYCHUHU
(bu3MKH, XUMHH, Teorpaduu 1 MaTEMaTHKH.

Crtpyktypa mporpamMmbl Mo ydeOHOMY mpenmery "buonorus" orpakaeT CHUCTEMHO-YPOBHEBBIM H
9BOJIIOIIMOHHBIN MMOAX0/IbI K M3yueHuto 6uosoruu. CoriacHoO UM, U3y4aroTCsl CBOIMCTBA M 3aKOHOMEPHOCTH,
XapakTepHbIe AJSl JKUBBIX CHUCTEM PAa3HOTO YPOBHS OPTraHU3AIMM, IBOJIOLUU OPTaHUYECKOTr0 MHpa Ha
3emie, coxpaHEHUs1 OMOJIOTHYECKOTO pa3HooOpaszusi miuaHeThl. Tak, B 10 kiacce M3y4arOTCs OCHOBBI
MOJICKYJISIPHOM U KIETOYHOW OHMONOTHH, dMOPHUOIOTUU M OUOJOTUU PA3BUTHSA, TEHETUKHU U CEJEKIIUH,
OMOTEXHOJIOTMM M CHUHTETHYECKON OHMOJOTHH, aKTYaJW3HPYIOTCS 3HAHUSA OOYy4YaroImUXCs MO OOTaHHUKE,



300JI0THH, aHATOMUH, (HU3NOJIOTHH YeloBeka. B 11 kiacce m3ydaroTcsi SBOJIIOLMOHHOE YYCHHE, OCHOBBI
9KOJIOTHUHU U y4eHue o orocdepe.

YueOunii mpenMer «buonorusy mnpu3BaH 00€CEYUTh OCBOCHHE OOYYAIONTUMUCS OHOJIIOTUICCKUX
TEOPHUI U 3aKOHOB, WJEH, IPUHLUIIOB U MPABUII, JIEKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa, 3HAHUM O CTPOCHHH, MHOTOOOpa3uM M OCOOCHHOCTSIX KJIETKH, OpraHU3Ma, MOIYJISIUH,
OMOIIEHO3a, KOCHUCTEMBI, O BBIJIAIOIIMXCS HAYYHBIX JOCTH)KCHUSX, COBPEMEHHBIX HCCIIECIOBAHHIX B
OMOJIOTUM, TIPUKIIAJIHBIX AacTeKTax OMOJIOTMYeCKHX 3HaHWUW. [[s pa3BuTHsS M TOANEpKaHHUS WHTEpeca
oOyuaromuxcss K OWONOTMHM HapsAy CO 3HAUUTENbHBIM OOBEMOM TEOPETHUECKOro Marephalia B
COJIep’KaHUU MPOrPaMMBbI IO OMOJIOTUH MTPETYCMOTPEHO 3HAKOMCTBO C UCTOPUEH CTAHOBJIEHUS U Pa3BUTHUS
TOM WM WHOW oOnacth OWOJIOTHH, BKJIQJIOM OTEUECTBEHHBIX M 3apyO€KHBIX YUEHBIX B pEIICHUE
BXHEUIINX OMOJIOTHYECKUX U IKOJOTHYECKUX TPOOIEM.

lenr wusydeHus yueOHoro mpenmera «buomorus» Ha yramyOn€HHOM YpPOBHE — OBIAJCHHE
00yJaronMMuUCs 3HAaHUSIMUA O CTPYKTYPHO-(YHKIIMOHATHHOM OpPTaHM3aIlMU KUBBIX CHCTEM Pa3HOTO paHra
Y pUOOpeTeHNne YMEHUI UCTIONIb30BaTh 3TU 3HAHUS B ()OPMUPOBAHUM MHTEpECA K OMPeeIEHHON o0nacTu
npoeccoHaNbHON JEsTeNbHOCTH, CBSI3aHHOW C OMOJIOrMell, WM K BBIOOpPY Y4eOHOro 3aBeACHUs s
MIPOJOIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusl.

JoctuxeHnne 1enum u3ydeHus y4yeOHoro npeamera «buonorus» Ha  yrimyOia€HHOM — ypOBHE
o0ecrieunBaeTcs pelieHrueM CIeIyIOINX 3a1ay:

OCBOEHHE O0YYaIOUIUMUCS CUCTEMbI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX OMOJIOTHYECKHX TEOPHSIX,
KOHLICTILIMAX, THUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U TMPaBUIAX, COCTABISIOLIUX COBPEMEHHYIO
€CTECTBEHHO-HAYyUYHYI0O KAapTUHY MHpPA; O CTPOCHHH, MHOTOOOpa3MM M OCOOEHHOCTSIX OHOJIOTHYECKUX
cucteM (KJIETKA, OpPTraHu3M, MOMYJSIuUs, BUI, OHOreoleHo3, ouocdepa); O BBIIAIOMIMXCS OTKPBITUSIX U
COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTHH;

O3HaKOMIIEHHE OOYYalIIUXCsl C METOJaMH TIO3HAHMS J>KUBOM MPHPOIBI: HCCIIEI0BATEIbCKUMU
METOAaMH OHMOJIOTMYECKHX HAayK (MOJEKYISPHOM M KJICTOYHOM OHOJIOTHH, SMOPHOIOTHUM W OWUOJIOTHH
pa3BUTHS, TEHETUKH U CEJIEKIUH, OWOTEXHOJOTUU M CHHTETUYECKOW OHOJOTHH, MaJCOHTONIOTHH,
9KOJIOTMH); METOJAAMH CaMOCTOSITEILHOTO MPOBEIEHUSI OMOJIOTHYECKUX HCCIEA0BaHUN B 1a00paToOpuu U B
npupoe (HaOnroieHue, U3MEpEeHue, SKCIEPUMEHT, MOJICTUPOBAHHE);

OBJIaJiIcHHEe OOY4YaloIMMUCS YMEHUSIMU: CAMOCTOSATEIbHO HAXOJWUTh, aHAIU3UPOBATh U HCIOJIb30BaTh
OMOJOTHYECKYI0 HMH(POpPMAIUIO; TOJh30BAThCS OMOJOTHYECKOW TEPMUHOJIOTHEH U  CHMBOIUKOIN;
YCTaHABJIMBATh CBSI3b MEXKAY Pa3BUTHEM OHOJIOTHMH M COIMAIBHO-3KOHOMHUYECKUMH M IKOJIOTHYCCKUMU
npo0iieMaMy 4YelOBEYeCTBA; OICHMBATh IMOCIEACTBHS CBOCH JAEATETbHOCTH TIO OTHOIICHHIO K
OKPY’)KaIOIIeH TPUPOIHON cpene, COOCTBEHHOMY 3/I0POBBI0 W 3[I0POBBIO OKPYXKAIOMIUX JIFOACH;
000CHOBBIBaTh U COOMIOAATh MEpPbl TPODUIAKTHKY WH(PEKIIMOHHBIX 3a00JIeBaHUM, TIpaBUiia TOBEICHUS B
npuposie U odecrieyeHus: 6€30MacCHOCTU COOCTBEHHOM >KU3HENEATENBHOCTH B YPE3BBIYANHBIX CUTYALUIX
MIPUPOTHOTO ¥ TEXHOTEHHOTO XapaKTepa; XapaKTepHu30BaTh COBPEMEHHBIC HAYYHBIE OTKPBHITHS B 00JacTH
OHOJIOTHH;

pa3BHUTHE Y O0yUYaIONIUXCS HHTEIUICKTYaIbHBIX M TBOPYECKUX CIIOCOOHOCTEH B MPOIIECCe 3HAKOMCTBA C
BBIJIAIOIIMMHUCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIIEIOBAaHUSIMH B OHOJOTMH, pEIIAEMBbIMU €0
npobieMaMu, METOJOJIOTHEH OHMOJOTMYECKOr0 HWCCIEIOBAHMS, TMPOBEACHUS OKCIEPUMEHTAIbHBIX
HCCIIEIOBaHMM, pelieHus: OMOJI0rMYeCKHX 3aj1a4, MOJICIUPOBaHUS OMOJIOTUYECKUX 0OBEKTOB U IIPOLECCOB;

BOCIIUTAHHE Y O0YYAIOMIMXCS IEHHOCTHOTO OTHOIICHHS K KUBOUM MPHUPOJIC B IIEJIOM U K OTJAEIbHBIM €€
o0BEKTaM U ABJIEHUSAM; (OPMUPOBAHUE IKOJIOTUYECKOM, TEHETUYECKOM IPaMOTHOCTH, OOIIEH KYyJIbTYpHI
MOBEJICHUS B IPUPO/JIE; MHTETPALIMHI €CTECTBEHHO-HAYYHBIX 3HAHUII;

npuobpereHue  OOy4YAIOMIMMHUCS  KOMIETEHTHOCTH B PAlMOHAIBHOM  IPUPOAOIOIH30BAHUHU
(cobmroeHne TpaBUJI TMOBEACHUA B MPUPOJE, OXpaHbl BHUJIOB, dKOCHCTEM, OHOC(heEpbl), COXpaHEHUU
COOCTBEHHOTO 370pPOBbS M 3J0POBBS OKPYXKAOIUX JtoJeH (coOmomeHus Mep NpopHIAKTUKU
3a0oneBaHui, obecrieyeHre Oe30MacHOCTH KU3HEACATEIbHOCTH B YPE3BBIYAMHBIX CUTYALUSAX MPUPOIHOTO
U TEXHOTEHHOTO XapakTepa) Ha OCHOBE UCIIOJNb30BaHUS OHMOJIOTMYECKUX 3HAaHUM W yMEHUH B
MMOBCETHEBHOM KU3HH;



CO3/IaHHE YCJIOBHM JUIsl OCO3HAHHOI'O BbIOOpa 0OydYaroIMMUCA MHAMBHUIYaJbHON 00pa3oBaTeNbHON
TPAeKTOPHH,  CIOCOOCTBYIOIIEH  MOCHEAYIOLEMy  Mpo(eccCHOHAIbHOMY  CaMOOIpPEAETICHUI0, B
COOTBETCTBUM C HHIUBUAYAIbHBIMU UHTEPECAMH U TOTPEOHOCTAMU PETHOHA.

OO11iee yuCiIo YacoB, OTBEJACHHBIX Ha U3y4YeHHE OMOJIOTUU Ha YTIIyOJIEHHOM YPOBHE CpeIHEro oOmiero
oOpazoBanusi, coctaisieT 204 gaca: B 10 kmacce — 102 gaca (3 yaca B Henento), B 11 kmacce — 136 yacoB
(4 gaca B Henmemo).

OT60p OopraHU3alMOHHBIX (OPM, METOJIOB U CPEACTB O0yUECHUsI OMOJIOTHU OCYIIECTBISETCS C yUYETOM
creun(uKd €ro CoJepXKaHus M HaNpaBIEHHOCTH Ha MPOJODKEHHE OHOJIOrMYecKoro ooOpa3oBaHUs B
OpraHM3alMsIX CpeIHEro NpoecCUOHaIbLHOTO U BBICILIEr0 00pa30BaHMUsL.

OO0s3arenbHBIM yCIOBHEM IPU 00y4YeHHH OMOJOTMM Ha YIiyOJIEHHOM YpPOBHE SBISETCS IpPOBEIEHHE
7a00paTOPHBIX M TMPAKTHYECKHX paboT. Takke ydacTre oOydyaromuXcs B BBIMIOJHEHHH MPOEKTHBIX U
y4eOHO-HCCIIEI0BATENIbCKUX PabOT, TeMaTHKa KOTOPBIX OIpPENENeTCs] YUUTEIeM Ha OCHOBE MMEIOLIUXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.

JlanHas pabouyas mporpamma COOTBETCTBYET (heaepalibHON paboueil mporpamMme COOTBETCTBYIOIIETO
ypOBHsI 00pa30BaHus, YTBEPKAEHHOU MporpaMMmoii Mun#CcTepcTBa npocBemenust Poccuiickoit deneparun
ot 18.05.2023 Ne 371.

IIpu pa3paborke yueOHOW mporpamMmbl ucnoiab3oBaH «KoHCTpykTop pabounx mporpamm»,
pasmemiéHHbli  Ha  moprase  «ExuHoe  comepkanume  obmero  oOpas3oBaHMs» 1O agpecy
https://edsoo.ru/konstruktor-rabochih-programm/.

COJEPKXAHUE OBYYEHMUSI
10 KJIACC

Copepxanue nporpamMmsl, BBIIIEIIEHHOE KYPCUGOM, HE BXOJUT B IPOBEPKY T'OCYJapCTBEHHON UTOTOBOM
atrectauuu (I'MA).

Tema 1. Buosorus kak Hayka

CoBpemenHass Ouosioruss — KOMIUIeKCHass Hayka. Kparkasg wucropuss pa3BuUTUS OMOJIOTHH.
buonornyeckue Hayku M M3ydaeMble UMHU IpoOsieMbl. DyHIaMEHTaJbHBIE, MPUKIAJHBIE U TOHCKOBBIE
Hay4yHbIE UCCIIEI0BAaHUS B OMOJIOTHH.

3HayeHue Ouojoru B (POPMUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HAyYyHOW KapTUHBI MHUpA.
[Ipodeccun, cpsizanHble ¢ Ouosorueil. 3HaueHUEe OUOJIOTUM B NMPAKTUYECKOW AESTEIBHOCTH YEJIOBEKa:
MEJULIHUHE, CEIbCKOM XO35HUCTBE, IPOMBILICHHOCTH, OXpaHe IPUPOLBI.

Jdemoncrpanun Iloptpersl: Apucrtorens, Teodpact, K. Jlunueir, XK. b. Jlamapk, Y. lapBun, V.
lapseii, I'. Mennens, B. 1. Bepnaackuit, 1. II. IlaBnos, 1. . Meunukos, H. 1. Basunos, H. B.
Tumodees-PecoBckuii, JIx. Yorcon, ®@. Kpuk, [1. K. benses.

Tabnuie! u cxembl: «CBsI3b OMOJIOTHH € APYTUMU HayKaMny, «CrcreMa OMOJOrMYECKUX HAYK».

Tema 2. 7’KuBble cucreMbl W MX u3yuyeHHe. JKuBble CHCTEMbI KaK MpeIMET HM3Y4YEHHs] OMOJIOTHH.
CBolicTBa )KMBBIX CHCTEM: €JUHCTBO XMMHUYECKOIO COCTaBa, JUCKPETHOCTh U LIEIOCTHOCTD, CIOXHOCTh U
YHOPSAIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAaMOOPTaHU3aLNs, CAMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh,
U3MEHYUBOCTb, POCT U pa3BUTHE.

YpOoBHM OpraHu3alMM >KMBBIX CHCTEM: MOJIEKYJSIPHBIM, KJIETOYHBIM, TKaHEBBIN, OpPraHU3MEHHBIN,
MOMYJIAUOHHO-BUAOBOM,  AKOCHCTeMHbIM  (OuoreoumeHoruyeckuit),  Ouochepnsiii.  I[Ipormeccsl,
MPOUCXOJIAIINE B JKUBBIX cucTeMax. OCHOBHbBIE MPH3HAKH XUBOro. JKM3Hb Kak (hopMa CyIIeCTBOBAHUS
Marepun. Hayku, n3ydaromue )KUBbIe CUCTEMBI Ha PAa3HBIX YPOBHAX OPraHU3ALNN.

Wzyuenne x)uBbIx cucteM. MeToasl 6uonornueckoil Hayku. Habmonenue, n3smepenue, SKCIepUMEHT,
cucteMmaTtusanus, MmetaaHanu3. lloHsaTne o 3aBUCMMOW M HE3aBUCHUMOM mepeMeHHo#. [lnanupoBanue
skcnepuMmenTta. [locranoBka W mpoBepka rumnore3. HyneBas runore3a. [lonstue BbIOOpPKH U €€
JocToBepHOCTh. Pa30poc B Ouosnornueckux JaHHbIX. OIEHKA JOCTOBEPHOCTHU IOJYYEHHBIX PE3YyJIbTAaTOB.
[IpyuynHBl HCKaXKEHUS PE3YJIBTATOB dKCIIEpUMEHTA. [IoHATHE CTaTUCTUYECKOrO TeCTa.

Jemoncrpanuu. Tabmunsl u cxembl: «OCHOBHBbIE NPHU3HAKU KU3HM», «bHONOrHyeckue cucTeMbl»,
«CBoiicTBa KUBOW MaTepun», «YpOBHU OpraHU3alUu KUBOHI NMpUpoab, «CTpOEHHE KUBOTHOM KIIETKWY,



«TkaHu >KMBOTHBIX», «CHCTEMBl OpPraHOB YEJIOBEYECKOTo opraHusma», «buoreonenos», «buocdepar,
«MeTobl U3y4eHHUs! JKUBOU MPUPOJIBD»).

OGopynoBanue: J1abopaTopHOE OOOpYyIOBaHUE JUIS TIPOBEACHHUS HAONIOJICHUWM, W3MEPCHHIA,
JKCIIEPUMEHTOB.

Tema 3. BuoJsiorusi kierku. Knetka — cTpykTypHO-(DyHKIIMOHAJIbHAs €IMHHULA >KUBOro. Mcropus
oTkpbITHs kKneTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M. Illneiinen, P.
BupxoB). OCHOBHbIE MOJOKEHHSI COBPEMEHHOMN KIETOYHON TEOPHH.

MeTtoabl MOJIEKYJSIpPHOM W KJIETOYHOH OHMOJOrMH: MMKpPOCKOMNUs, Xpomarorpadus, snexkrpodopes,
METOJI MEUEHBIX aTOMOB, Tu(depeHIranbHoe HeHTpU(PyrupoBaHue, KyIbTUBUPOBAHUE KIIETOK. M3yuenue
Quxcuposannvix Klemok. DIEKTpoHHas MHKpockonusi. Kowughoxarenas muxpockonus. Bumanvroe
(npudsicusHenHoe) uzyueHue Kiemox.

Jdemoncrpanuum [loprpetsl: P. I'yk, A. Jlesenryk, T. IlIBann, M. lIneiinen, P. Bupxos, K. M. bap.

Tabmumpsl u cxembl: «CBETOBOM MHKpPOCKOM», «DJIEKTPOHHBINM MHKpockom», «Mcropus pa3BuTus
METOJI0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKPOIIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX M OaKTepUaIbHbBIX
KJIETOK.

IIpakTuyeckasi padora «/3yuenne MeToA0B KIETOYHOUM Ouosoruu (xpomatorpadus, nexrTpodopes,
muddepennmanbHoe neHTpudyrupoanue, [1LIP)».

Tema 4. Xumuuyeckasi opraHu3anus KJaeTKkHM XHUMHUYECKUNW COCTaB KJIETKH. Makpo-, MHUKpPO- U
yIBTPaMHUKPOUIEMEHTEl. Bona u €€ posib Kak pacTBOpUTENS, peareHTa, y4acTHE B CTPYKTypUPOBaHUU
KJIETKH, TEIUIOperyasuud. MuHepaibHble BEIIeCTBAa KJIETKH, UX OHOiorudeckast poib. Poib KaTHOHOB U
AQHUOHOB B KJIETKE.

Opranudeckue BellecTBa KiIEeTKU. buosjormueckue mnonumepbl. benku. AMHHOKHMCIOTHBIM cocTaB
6enkoB. CTpyKTypbl OenkoBoil Monekynbl. IlepBudnas cTpykrypa Oenka, menTuaHasi cBsi3b. Bropuunas,
TpeTU4Hasi, 4eTBepTUYHast CTPYKTypbl. JleHarypauus. CpoiictBa OenkxoB. Kiaccudukanus Oenkos.
buonornueckue ¢pyHkuuu 0enkos. [lpuonui.

VYrneBonbl. MoHOCaxapuibl, TUCaXapyuabl, OJIUTOCAXapUIbl U Moarcaxapuasl. OOUUi TUIaH CTPOCHUS
1 GU3UKO-XMMUYECKHE CBOMCTBA YIieBo10B. bruonornueckne GyHKIUU YIIeBOIOB.

Jlumugel. T'mapodunbHO-THAPOGOOHBIE cBolicTBa. Kraccudukamus nunuaoB. Tpuriaunepuasl,
¢dochonunuabl, Bocku, ctepousibl. bruonornyeckue ¢pynkuuu munuaoB. OOmue cBOHCTBa OHMOIOTHYECKHX
MeMOpaH — TeKy4eCTbh, CHIOCOOHOCTh K CaMO3aMbIKaHUIO, MTOJIYTPOHUIIAEMOCTb.

Hyxneunosbie kucnortsl. IHK um PHK. Crpoenune HyknenHoBbiX kuciaoT. Hykneoruast. IlpuHnmn
komruieMenTapHocTu. [IpaBmino Yapradda. Crpykrypa JJHK — nBoitnas cnupanb. MecToHaxoxaeHUE U
6uonornueckue ¢pynkunu JJHK. Buast PHK. @ynkuuu PHK B kietke.

Crpoenune monexkynbsl AT®. Makposprudyeckue cBsizu B Mosiekysie AT®. buonorunueckue dyHKImm
AT®. BoccTraHOBIIEHHBIE TIEPEHOCUYHMKH, UX (QYHKIMH B KIIETKE. /[pyeue Hyxneozuompugpocgamor (HTD).
CexsennpoBanue [IHK. Memoowr eenomuxu, mpanckpunmomuxu, npomeomuxu.

CrtpykrypHast Ouonorus: OuoxumMudeckue u OuodH3UYecKHe HCCIeNOBaHUS COCTaBa U
MIPOCTPAHCTBEHHOM CTPYKTYpbl OMOMONEKy. Moodenuposanue cmpykmypsl u QyHKyuti 6UOMONEKY U Ux
Komniaekcos. Komnviomepnbvitl OU3aiin u opeanuieckuil Cunme3s OUOMONEKY U UX HENPUPOOHBIX AHANO208.

Hemoncrpaumu. [lToptpetsr: JI. Ilomunr, Jx. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®@pankinn, O.
Courep, C. IIpy3unep.

Huarpammbl: «PacnpeneneHue XUMHUYECKHMX 3JJIEMEHTOB B HEXHUBOW mpupone», «Pacmpenenenue
XUMHUYECKHX JJIEMEHTOB B )KMBOU IPUPOJIEN.

Tabmuuer u cxemsl: «llepmognueckass Tabiuna XUMHYECKHX 3JEMEHTOB», «CTpOEHHE MOJICKYIbI
BOAb», «BemectBa B cocrtaBe opranu3moBy», «CTpoeHue MoJeKynbl Oenkay, «CTpyKTypbl OeIKoBOit
MOJIEKYNB», «CTpoeHuEe MOJEKysl yriaeBoaoBy», «CTpoeHue MOjeKya aunuaoBy», «HykienHoBble
KUCIOTBDY, «CTpoeHne Moiekysibl ATDy.

ObopynoBanue: XUMUYECKas ocyia 1 000pynoBaHHE.

JlabopaTropHnasi padora «OOHapyxeHHE O0CJTKOB C IMTOMOIIbIO KAYECTBEHHBIX PEaAKITUI).

JlaGopaTopHas pabora «VccnenoBaHue HYKJIEHMHOBBIX KHCIIOT, BBIJIEJICHHBIX M3 KJIETOK pPa3IUYHbIX
OpraHU3MOB).



Tema 5. Ctpoenne n GyHKIUHN KJIETKH

Tunbsl K1€TOK: 3yKapuoThyeckas M mpokapuorudeckas. CTpyKTypHO-(QYHKIIMOHATbHBIE 00pa30BaHuUs
KJIETKH.

Ctpoenue npokapuoTHueckoi kieTku. Kinertounas crenka 6akrepuit u apxeir. OCOOEHHOCTH CTPOCHHS
reTepoTpoPHON U aBTOTPO(PHON MPOKAPHUOTUUECKHUX KIETOK. MecTo U posib MPOKapUOT B OMOIIEHO3aX.

Ctpoenne u (YyHKUMOHHpPOBAaHUE JSyKapuOTHYeckoW KkieTku. [lmazmatmdeckass MeMOpaHa
(rurazmanemma). CTpykTypa Tia3MaTuueckod MeMOpaHbl. TpaHCHOPT BEIHIECTB uUepe3 IUIa3MaTUYECKYIO
MeMOpaHy: mnaccuBHbIN (auddy3us, obGneruénHas auddysus), aKTUBHBINA (HEPBUYHBIM M BTOPUYHBIN
aKkTUBHBIN TpaHcnopt). [lonynponunaemocts MeMOpanbl. Pabota HaTpuii-kaaueBoro Hacoca. JHIOLUTO3:
NUHOIMTO3, (arounTo3. Ok3omuro3. Kierounas crenka. CTpykTypa M (YHKIMM KJIETOUYHOW CTEHKH
pacTeHuii, rpudoB.

Huromnazma.  Ilutozomb.  Iurockener.  /[IBmxkenue  nurominasMbl.  OpraHouabl  KJIETKH.
OpHoMeMOpaHHbIe OpraHOUABl KIETKH: sHAomIazmaTuaeckas cets (O11C), anmapat 'onbmku, TM30COMBI,
UX CTpoeHHue U QpyHKUMHU. B3auMocBs3b 0qHOMEMOPAaHHBIX OPraHOMIOB KIETKH. CTpoeHHe TpaHyIsIpHOTO
perukynyma. Mexanuzm nanpasnenus oeaxog ¢ IIIC. CunTe3 pacTBOPUMBIX 0elKOB. CHHTE3 KJIETOUYHBIX
MeMOpaH. ['mankuii (arpanynsipHbIi) SHIOMIa3MaTHUYECKUil peTuKynyM. CekpeTopHas (QyHKIMs anmapara
Tonpmxu. Moougurayus 6enxos 6 annapame I'onvoocu. Copmuposka 6enrkos 6 annapame I onvodxcu.
Tpancnopr BemecTs B KileTke. Bakyonn pactutenbHbIX KieTok. Kierounsiit cok. Typrop.

[TosnryaBTOHOMHBIE OpraHOUABI KIETKH: MUTOXOHAPUH, MIACTUIBL. [Ipoucxodcoenue mMumoxoHopuu u
naacmuo. Cumouocenes (K.C. Mepexckosckui, JI. Mapeynuc). CtpoeHue u (YHKIUU MUTOXOHAPHUH U
wiactul. [lepBuuHble, BTOPUYHBIE U CIOXHBIE IJIACTH/IBI (POTOCUHTEZUPYIOLIUX dYKapUOT. XJIOPOIIACTHI,
XPOMOIIIACTHI, JIEMKOIUIACTHI BHICIIMX PACTEHUM.

HememOpannbie opraHougsl kieTku CrpoeHue W (yHKIMH HeMEMOpaHHBIX OPraHOMJOB KIIETKH.
PubGocomsbl. Ilpomesrcymounvie ¢puramenmol. MUKPODMWIAMEHTBI. AKMuUHO8ble MUKPODUIAMEHMbL.
MpiiieyHble KIETKU. AKMuUHo8ble KOMNOHEeHmbl Hembluieunblx Kiemok. MukpotpyOouku. Kietounslit
ueHtp. CTpoeHue U ABMKEHHE KI'YTHKOB M pecHUYEK. MUKpoTpyOoukH 1uromia3mMel. Llentpuons. benku,
accoyuuposanHle ¢ MUKpoguiamenmamu u muxpompyboukamu. MomopHule benxu.

SAnpo. OGonouka siapa, XpOMaTWH, KapuoIiasMma, SApBIIIKMA, X CTpoeHHe U (QyHKIMH. SnepHbIi
6enkoBbIil MaTpukc. [IpocTpaHCTBEHHOE PacloioKEHUE XPOMOCOM B MHTep(da3sHOM siape. Jyxpomamun u
eemepoxpomamun. benku XpomaTtuHa — THCTOHBL. /[unamuxa soepuoti 00on0uku 6 mumose. HAoepmviil
mpaucnopm.

Knerounsie BkmtodeHus. CpaBHUTENbHas XapaKTEPUCTHKA KIETOK JYKApHOT (pacTUTENbHOH,
KUBOTHOH, TpUOHOIN).

Jdemoncrpanun. [Toprperst: K.C. Mepexkockuii, JI. Maprynuc.

Tabmumsl u cxembl: «CTpoeHHE SYKapHOTHYECKOW KIeTKM», «CTpOoeHHE IKUBOTHOM KIIETKH,
«CTpoeHHe pacTUTENbHON KIETKN», « CTpPOEHHE MUTOXOHIPUMW», «Sapo», «CTpoeHre MpoKapuoTHYECKON
kieTkn». O0opylnoBaHHE: CBETOBOM MHMKPOCKOI, MHUKpOMpENaparbl pacTUTENbHBIX, KMUBOTHBIX KJIETOK,
MUKpOIpenapaTsl 0aKTepHaIbHBIX KIETOK.

IIpakTnyeckas padora «/3yyeHre cTpoeHUs KIETOK PAa3IMYHBIX OPTaHU3MOBY.

JlaGopaTopHasi padoTa «/3yueHue CBOICTB KIETOYHON MEMOpaHbD».

JlaGopaTopnas padora «VccnenoBanue miazMosnunsa U AEmIa3MoJin3a B PACTUTEIIbHBIX KIETKAX.

IIpakTnyeckas padora «3ydyeHne ABM>KEHUS LUTOIIA3Mbl B PACTUTEIBHBIX KIETKAX».

Tema 6. O0MeH BelecTB M NPeBpaLieHUE JHEPTHH B KJIETKe

AcCUMUIISIIIMSL U TUCCUMUIIALINS — JIB€ CTOPOHBI MeTaboan3Ma. Tunbsl oOMeHa BELIECTB: aBTOTPOGHBIM
U TeTepoTpO(dHBIA. YUacTue KUCIOpoaa B 0OMEHHBIX IpoIeccax. JHEPreTHIecKoe 00ecTiedYeHne KIeTKH:
npeBpamieane AT® B oOMeHHbIX mporeccax. DEepMEHTATUBHBIM XapakTep pPEakluid KJIETOYHOTO
MeTabonu3ma. DepMeHTHI, UX CTpOeHHe, CBOWcTBA M MexaHu3M aeiictBusi. Kodepmentsl. Otnuums
(epMEHTOB OT HEOPraHMUYECKUX KaTanu3aTopoB. benku-akTuBaTopbl U OEIKU-UHTUOUTOPHL. 3aBUCUMOCTh
CKOpOCTH (PEpMEHTATUBHBIX PEAKIUN OT Pa3IHMUHBIX (PAKTOPOB.

[lepBrUYHBIM CHHTE3 OPraHWYECKUX BEHIECTB B KieTKe. POTOCUHTE3. AHOKCULEHHBIN U OKCULEHHBIU
@pomocunmes y 6axmepuii. Ceemocodouparowjue nueMeHmyvl U NUSMeHmsl peakyuoHHo2o yenmpa. Ponb
XJIOPOIIacTOB B Tporiecce (porocuHTe3a. CBeToBast U TeMHOBas (a3el. @omoodvixanue, Cs., Cs. u CAM-



munsl gpomocurmesa. IIpogyKTUBHOCTH (QOTOCHHTE3a. BiusiHME pa3nuuHBIX (PAKTOPOB Ha CKOPOCTH
(doTocunTe3a. 3HaueHne (HOTOCHHTESA.

XeMocuHTe3. Pa3HooOpa3zue  OpraHM3MOB-XEMOCHHTETHMKOB:  HUTpu(uUUUpyolme  OakTepuw,
XKele300aKTepun, cepobakTepru, BOJIOPOAHbIE OakTepuH. 3HaUeHHE XEeMOCHHTE3a.

AHaspobHble opraHu3Mbl. Buasl Opokenus. [IpoaykTsl Opo’keHUs U MX HCIOJIB30BAHUE YETIOBEKOM.
AHa’poOHBIE MUKPOOPTaHU3MBI KaK O0BEKThl OMOTEXHOJIOTHH U BO30YIUTENN OOTIe3HEH.

AspoOHBIE OpraHM3MBbl. JTambl HEpreTUYecKkoro oomena. [loaroroBurenvHbIN dTamn. [nukonu3 —
0ECKHCIIOPOIHOE PaCLIETIICHUE TIFOKO3BI.

buonoruueckoe okuciIeHHME, WM KJIETOYHOE JbIxaHue. Poinb MHMTOXOHApPUNH B Ipoleccax
ouonoruueckoro okucienus. Luxnmyeckue peaxnuu. OxucnurenbHoe (ochopunupoBanue. OHepeus
Membpannoeo epadouenma npomonos. Cunmesz ATD: paboma npomonnoti ATD-cunmasel. [Ipeumyiiecta
a’po0OHOro MyTH 0OMeHa BeLEeCTB Mepes] aHadpOoOHBIM. DPHEKTUBHOCTh IHEPTETUIECKOI0 OOMEHA.

Hemonctpauun Iloptpers: k. Ilpuctnu, K. A. Tumwmpszes, C. H. Bunorpanckwmii, B. A.
Ourensrapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabmuubr u cxembl: «DOTOCHHTE3», «IJHEpreTuueckuii oomen», «buocuurtes Oenka», «CtpoeHue
(bepmeHTa», « XeMOCHHTERY.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYIOBaHUE /JIsl IPUTOTOBJIEHUS TOCTOSIHHBIX U BPEMEHHBIX
MHUKpPOIIpENapaToB.

IIpakTnyeckas padora «/3yueHne KaTaaUTHUECKON aKTUBHOCTU (PEpMEHTOB (Ha MpUMEpe aMuiIa3bl
WJIM KaTaasbl)y.

JlabopaTopnasi padora «l3ydeHue GepMEHTATHBHOTO paCIISIUICHUS TMEPOKCHIA BOJOpOAAa B
pacTUTENBHBIX U KUBOTHBIX KIJIETKAX).

JlabopaTtopHnasi padora «CpaBHeHHE TIPOIIECCOB (DOTOCHHTE3A U XEMOCHHTE3a».

JlaGopaTopHas padoTa «CpaBHEHHUE MPOIIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HaciencrBeHHasi nHpopManus U peaju3anus eé B KJieTKe

Peakiun matpuyHoro cuntesa. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEAKUUAX MATPUYHOTO CHUHTE3A.
Peanuzamust wacnenctBeHHoM wuHpopManuu. ['€HETHYECKHUW KOJ, €ro CBOWCTBA. TpaHCKPUIIIIHS —
Matpuusblii cuHTe3 PHK. [lpuHUMNBI TpaHCKpUNIUU: KOMIUIEMEHTApPHOCTh, AHTUIIAPAIEIbHOCTD,
acumMeTpudHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckou kniemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sransl. Yuyactue tpancnopTHbix PHK B OuocunTese Oenka. YcnoBusi OMocHHTE3a
oenka. KogupoBanne aMruHOKHUCIIOT. Posib ppubocoM B OMocuHTE3€e OerKa.

Coepemenunvie npedcmasieHus o cmpoenuu 2eHos. OpraHu3alysi T€HOMa y MPOKAPUOT U IYKAPHOT.
Perynsmus aktTuBHOCTH TreHOB y mpokapuoT. ['mnore3a omepona (®@. XKakoO, XK. Mano). Monexkyraprvie
MexXauuzmvl dKCnpeccuu 2enog y sykapuom. Ponv xpomamuna 6 peeynayuu pabomul cenos. Perymsmms
0OMEHHBIX MpOoIecCcOB B KileTke. KieTounslit romeocTas.

Bupycel — HekiieTouHble (POpPMBI KU3HU U OONHMraTHbIe mapasuThl. CTpOEHHE MPOCTBHIX M CIOKHBIX
BHPYCOB, pETpoBUpYycOB, OaktepuodaroB. Kusneuwviti yuxn JHK-codepocawux eupycos, PHK-
codeparcawux upycos, bakmepuogazos. Obpamnas mpaHcKpunyus, peeepmasa, UHmezpasa.

Bupycubeie 3aboneBanus denoBeka, XUBOTHBIX, pactenuid. CIINJ], COVID-19, coumanbHbie u
MEIULUHCKHUE MTPOOIEMBI.

buoungpopmamuka: ummeepayus u anaruz Oorvwux Mmaccusoe («bigdata») cmpykmyphwix
ouonoeuveckux oanHvix. Hanomexunonoeuu 6 ouonoeuu u meouyune. Ilpoepammupyemvie gyukyuu 6e1xos.
Cnocobwi docmasku 1ekapcms.

Hemoncrpauuu. [Toptpersr: H. K. Konsros, JI. Y. BanoBckuit. Tabmuibl u cxembl: «buocuHTes
6enkay, «['enernueckuii Koy, «Bupyce», «bakrepuodarm.

JlabopaTopnas padora «Co3/1aHie MOJEIN BUPYCa.

Tema 8. ’/Ku3HeHHbI UK KIETKH

Knerounslii nuki, ero mepuoabl u peryisuus. Muatepdaza u muro3. OcoOEHHOCTH MPOLIECCOB,
nporekaromux B uHTepdaze. [loaroroBka kieTku K aeneHuro. [IpecuHTeTHYeCKHA (MOCTMUTOTHYCCKHIA),
CUHTETUYECKUI U MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) TePHO/Ibl HHTEP(]A3BI.

Marpuunsiii cunte3 JHK — pemmkanusa. Ilpuanunsr permmkanuu /[IHK: xomiuiemeHTapHOCTS,
MOJYKOHCEPBATUBHBIM CHUHTE3, aHTUMapaJieabHOCTh. Mexanusm pernukanuu  JIHK. Xpomocomsi.



Crpoenue xpomocoM. Teromepsl U TeoMepa3a. XPOMOCOMHBIN HAOOP KIETKH — KapUOTHIL. J{UTUTOMTHBIN
Y TaIJIOUTHBIA HAaOOPBI XpoMocoM. ['oMonoruuHbeie XpoMocoMBl. [10J10BbIE XpPOMOCOMBI.

Henenne knetku — muto3. CTaauM MHUTO3a W TPOUCXOMSIIME B HHUX Tpolecchl. THUMbl MUTO3a.
Kapuokunes u nutoknnes. buonornueckoe 3HaueHIE MUTO3a.

Perynsauus mutoTndeckoro nukia kiaetku. [Ilporpammupyemast kinerouHas rudesb — aronTos.

Knerounoe sapo, XpoMOcOMBI, (YHKIMOHANbHAs TE€HOMUKA. Mexanusmvl  nponughepayuu,
ougepenyuposxu, cmapenus u eubenu kiemok. «Lugpposas kiemxay — buoungopmamuueckue mooenu
@DYHKYUOHUPOBAHUS KIIeMKU.

JemoncTpauuu. TaGnuisl 1 cxembl: «KU3HEHHBIN UK KIETKH», «MUT03», «CTpOCHHE XPOMOCOM,
«Pemmukanmsa [JHK».

O6opynoBaHMe: CBETOBOM MUKPOCKOI, MUKponpenaparbl: « MUTO3 B KJI€TKaX KOPEILIKa JTyKay.

JlaboparopHnasi padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTax».

JlaGopaTopnas paGora «HabGmioneHue MuTo3a B KJIE€TKaX KOHYMKA KOpeIIKa JyKa (Ha TOTOBBIX
MHUKpOTIpenaparax)».

Tema 9. CtpoeHue n QyHKIUM OPraHU3MOB

buonoruueckoe pazHooOpasue opraHu3mMoB. ONHOKJIETOYHBIE, KOJOHHUAJIbHBIC, MHOTOKIECTOYHBIC
OpTaHU3MBI.

Oco0OeHHOCTH CTPOCHUSA M KHU3HEACSITETbHOCTH OIHOKIETOYHBIX OpraHu3MoB. bakrtepuu, apxeu,
OJIHOKJIETOYHbIE TPUOBI, OJHOKJIETOYHBIE BOJAOPOCIH, JPyTrHe MPoTUCThl. KooHMaNbHbIE OPraHu3MBbI.

B3anMocBsI3p yacTeii MHOTOKJIETOYHOTO OpraHu3Ma. TKaHM, OpraHbl U CHUCTeMbl OpraHoB. Opranusm
Kak equHoe 1enoe. I'oMmeocTas.

Tkanu pacteHuil. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTeNbHAsl, IMOKPOBHAsS, MPOBOISIIAS,
OCHOBHasi, MexaHuudeckas. OcOOEHHOCTH CTpPOEHHs, (YHKIHUH U pacHojOKEeHUs TKaHe B oOpraHax
pacTeHUHN.

TkaHu >KUBOTHBIX M 4YEJOBEKA. [HWIBI J>KUBOTHBIX TKAHEHW: »JIUTEIHANbHAS, COCAUHUTEIbHAS,
MbIIeyHasi, HepBHast. OCOOCHHOCTH CTPOCHUS, PYHKIUN U PACTIONOKEHUS TKaHEH B OpTraHax >KMBOTHBIX U
YyeJioBeKa.

Opranbl. BeretaTuBHbIE U T€HEPATUBHBIE OPTaHbl pacTeHU. Opranbl U CUCTEMBI OPraHOB JKUBOTHBIX U
yenoBeka. OyHKIMY OpraHOB U CUCTEM OPraHOB.

Omnopa tena opranu3zmoB. Kapkac pactennii. CkeneTsl OJHOKIETOYHBIX U MHOTOKJIETOYHBIX )KMBOTHBIX.
HapyxHbiii u BHyTpeHHU ckeneT. CTpoeHUe U TUIIbI COETMHEHUS KOCTEH.

JIBukeHre OpraHu3MOB. J[BIDKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOUITHOE, KIYTHKOBOE,
pecHnyHoe. JIBMKeHHe MHOTOKJIETOYHBIX PACTCHM: TPOMU3MBI M HACTHH. [[B)KEHHE MHOTOKJIETOYHBIX
YKUBOTHBIX U YETIOBEKA: MblllieuHas cuctema. Peduekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Tutanue opranuszmos. Ilornomienre BobI, YIJIEKUCIOTO ra3a U MUHEPAJIbHBIX BEIIECTB PACTCHUSMH.
[lutanue >XUBOTHBIX. BHYTPUIIONIOCTHOE M BHYTPUKIETOYHOE MuUlleBapeHue. [luTtaHue MO3BOHOYHBIX
KUBOTHBIX. OTIEBI MUAIEBAPUTEIBHOTO TpakTa. [IumeBapurensubie xkenessl. [lumeBapurensHas cuctema
YeJI0BeKa.

Jpixanue opranu3MoB. Jlpixanume pacteHuid. [[pixanme xKuBOTHBIX. Jluddys3ms razoB depes
MOBEpXHOCTh KIeTKu. KoxkHoe apixanue. JlprxarenpHas MOBEpXHOCTh. JKabepHoe W JIEroyHOe JbIXaHHUE.
JlpIXaHW€e TII03BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLHMOHHOE YCIO0XHEHUE CTPOEHHs JIETKUX
M03BOHOYHBIX XMBOTHBIX. /[pIXarenpHas cuctema 4eioBeka. MexaHu3M BEHTWISUUU JETKUX y OTUI U
MIeKkonuTamux. Perynsanus apixanus. J{pixatenbHble 00bEMBI.

TpaHcriopT BeIIECTB Yy OPraHU3MOB. TpaHCHIOPTHBIE CHUCTEMBbI pacTeHUWd. TpaHCHOpT BELIECTB Yy
*KUBOTHBIX. KpoBeHocHast cuctema u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX >KMBOTHBIX U
yenoBeka. Cepale, KpOBEHOCHBIE COCYyAbl U KpoBb. Kpyrm KpoBooOpamieHus. DBOJIOLHUOHHBIE
YCIIO)KHEHUS CTPOSHUSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOYHBIX KUBOTHBIX. PaboTa cep/ia u e€ perynsius.

Brinenenne y opranusmoB. Beigenenue y pacreHuil. Beigenenue y kuBOTHbIX. CoOKpaTHUTEIbHbBIC
Bakyosu. Opransl BeiiesieHus. OuiabTpaius, CeKpenus U 00paTHOE BCAChIBAHWE KaK MEXaHU3Mbl PaOOThI
OpraHoB BblJeieHUs. CBsA3b MOJOCTH TeJla C KPOBEHOCHOM M BBIJEIUTENIBHONW cucTeMamu. Belnenenue y
MO3BOHOYHBIX JKUBOTHBIX W 4enoBeka. [louku. Ctpoenne n QyHKmoHupoBanue Hegpona. OOpazoBaHue
MOYH Yy YeJIOBEKa.



3amuTa y OpraHM3MoOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl OakTepuil M LHUCTHI
MPOCTEUIINX. 3aluTa Y MHOTOKJIETOYHBbIX pacteHuil. Kyrtukyna. CpenctBa macCMBHONM M XUMHUYECKOU
3auThl. OUTOHIUBI.

3amura y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M MX NpOW3BOJAHBIE. 3allUTa OpraHu3Ma OT
6one3neil. ImmyHHas cucrema uyenoBeka. KileTouHbli M ryMopaiabHbBIH MMMYHUTET. Bpoxn€HHBIN u
NpHOOPeTEHHBIN criennduyecKuit UMMYHHTET. Teopust KIIOHAIbHO-ceIeKTUBHOTO uMMyHuteTa (I1. Dpnux,
®. M. bepner, C. Tonerasa). BocnanurenbHble OTBEThI OpraHu3MoB. Poiib BpOKIEHHOIO UMMYHHUTETA B
Pa3BUTHUH CUCTEMHBIX 3a00JI€BaHU.

PaznpaxxumocTs M peryisius y opraHu3sMoB. Pa3apaXumMocTb y OJHOKIETOYHBIX OpPraHHU3MOB.
Takcucsl. PaznpaxumMocTh U peryisiius y pacteHuil. PocToBble BelecTBa U X 3HaYEHUE.

HepBHas cuctema u peduexkropHas peryisius y >KMBOTHBIX. HepBHas cucrema u €€ OTHEIBI.
OBOJIIOLIMOHHOE YCIIOKHEHHE CTPOEHUS HEPBHOM CHCTEMBI y JKMBOTHBIX. OTHENBI TOJIOBHOTO MO3ra
MMO3BOHOYHBIX KUBOTHBIX. Pediekc u pednexkropHas ayra. besycioBHbie u ycioBHBIE pedIeKCHI.

I'ymopanbHas perynauuss U SHIAOKPHHHAs CHCTEMa >KMBOTHBIX W 4YesloBeKa. JKenes3bl >HIOKpUHHON
CUCTEMBbl W HUX TOPMOHBI. JlelcTBME TOPMOHOB. B3aMMOCBSI3b HEPBHOM M SHIOKPHUHHON CHCTEM.
l'umoTtanamo-runodusapHas cucrema.

Hemoncrpauuun Iloptper: WM. II. IlaBmoB. Tabmuubi u cxembl: «OIHOKJIETOYHBIE BOJIOPOCTHY,
«MHorokneTounsle Bogopocin», «bakrepum», «lIpocteiimme», «Opranbl LIBETKOBBIX pPaCTEHUN»,
«CucTteMbl OpraHoB NO3BOHOYHBIX KUBOTHBIX», « BHyTpeHHEe CTpoeHne HaCEeKOMbIX», « TkaHM pacTeHHiD,
«KopueBbie cuctembl», «CtpoeHue credns», «CTpoeHue TUCTOBOW MIACTUHKWY», «TKaHW KUBOTHBIXY,
«Cxkener yenoBeka», «l[lumeBapurensbHas cucreMay, «KpoBeHocHas cuctemay, «JlpixaTenpHas CUCTEMay,
«HepBHas cucrema», «Koxa», «Mplmieunas cucrema», «BbinenurenbHas cucTeMay, «HIOKpPUHHAs
cucrema», «Ctpoenue Mblmb», «MMMmynurer», «Kumednononoctueiey, «Cxema NMUTaHUS PACTEHHID,
«KpoBeHOCHBIE CHCTEMBI MO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue THIpby, «CTpoeHue IUIaHapUuny,
«BHyTpeHHee cTpoeHHe n0XkaeBoro uepss», «HepBHas cuctema pbid», «HepBHast cuctema JArymkmy,
«HepBHast cucrema mnpecMmbikawmuxcs», «HepBHas cucrema nTuny, «HepBHas —cuctema
MIeKonuTamux», «HepBHas cucrema yenoBekay, «Pediexcy.

OOGopynoBaHue:  CBETOBOM  MMKpPOCKON,  MHUKpOIpenapaTsl  OAHOKJIETOYHBIX  OpPraHHU3MOB,
MHUKpOTpenaparbl TKaHEH, paKOBUHBI MOJUIIOCKOB, KOJIJIEKIIMM HACEKOMBIX, HIJIOKOXKUX, >KHBBIE
9K3EMIUISIPhl KOMHATHBIX pPACTeHUH, TepOapuu pacTeHUWH pa3HBIX OTMENOB, BIAXKHBIE MpemapaThl
KUBOTHBIX, CKEJEThl MO3BOHOYHBIX, KOJUIEKIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIOBEeKa,
o0opyJoBaHUE JJs1 JEMOHCTPALlMM TOYBEHHOTO M BO3AYUIHOIO MHUTAaHUS PACTCHUH, paCIICIUICHUs
Kpaxmajia u OenkoB moja jedcTBUeM (epMEeHTOB, 00OpyAOBaHUE Ui JIEMOHCTPAIMM OIBITOB I10
U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHNU3Ma JIbIXaTENbHbIX IBUKEHUHN, MOJEJIN FOJOBHOIO MO3ra
Pa3IMYHBIX KUBOTHBIX.

JlaGopaTopHas padora «/3yueHne TKaHel pacTEHUII.

JlaGopaTopHas padora «/3yueHue TKaHel JKUBOTHBIX).

JlaGopaTopHas padora «/3yueHne opraHoB IBETKOBOTO PaCTEHUS.

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

@opMbl pa3MHOKEHHUSI OPraHU3MOB: OecIonoe (BKJIIOYasi BETeTaTUBHOE) U T0J10BOe. Busl Oecronoro
Pa3MHOXKEHHUS: TIOYKOBAHUE, CIOPYJISALUS, pparMeHTalMsl, KIOHUPOBaHHE.

[lonoBoe paszmHoxeHue. llonoBble kneTku, unm ramersl. Meio3. Craagun Mmenosa. I[loBenenue
xpomocoM B Meio3e. Kpoccunrosep. brosiorndeckuii CMbICI Mei03a U MOJ0BOTO Iponecca. Melos u ero
MECTO B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpimieBoe pazsutue. ['lameToreHes y >kuBoTHbBIX. [lomoBEIe sxene3bl. OOpa3oBaHKe U pa3BUTHE
MOJIOBBIX KJI€TOK. CriepmaToreHnes u oorere3. CTpoeHHe MOJOBBIX KIIETOK.

OmotoTBOpeHue U AMOPHOHATBHOE pa3BUTHE XUBOTHBIX. CIOCOOBI OIUIOJOTBOPEHHUS: Hapy>KHOE,
BHyTpeHHee. [lapTeHorenes.

NunuBuayanpHOE pa3BUTHE OPTAaHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHUU OPTaHU3MOB.
Mopgoeenesz — o0na u3z enaeuvix npoodnem smopuonoeuu. Konyenyus mopghozcernos u mooenu mopghozenesa.
Cragum o>MOpuoreHe3a JKMBOTHBIX (Ha mpuMepe Jsarymku). Jpobnenme. Tumbl  npoOneHwHs.
Jlemepmunuposannoe u HedepmuHuposarnnoe oOpodrenue. bnacmyna, munvt 6nacmyn. OcoOEHHOCTH



JpoOJIEeHUs] MIIEKOIUTAIOUIUX. 3apOJbIIIEBbIE JIUCTKU (TacTpyisius). 3akiajka OpPraHoB U TKaHEH u3
3apOJIBIIIEBBIX JIMCTKOB. B3amMmHOe BiMsHME uacTel pa3BUBAIOIIErOCs 3apojbllia (dMOpHOHANbHAs
MHAYKIMS). 3aKJIaKa [J1aHa CTPOEHUS AKUBOTHOTO KaK pe3ysIbTaT UEPAPXUUECKUX B3aUMOJIEHCTBUIN T€HOB.
BnusiHue Ha SMOpHOHANBHOE Pa3BUTHE PA3TUUHBIX (PAKTOPOB OKpYKArOIIEH Cpebl.

Poct u pa3Butue xuBoTHbIX. [locTaMOpuoHaneHeIN nepuos. [Ipsmoe u Henpsmoe pa3zButue. Passutue
¢ MeTaMop(030M y OECIIO3BOHOUHBIX U MO3BOHOYHBIX JKUBOTHBIX. bruonmornueckoe 3HaueHue NpsiMoro u
HENpPSIMOTO Pa3BUTHS, UX PACHPOCTPAHEHUE B INpupoje. THIBI pocTa KUBOTHBIX. DAKTOPHI perynsuuu
pocTa JKUBOTHBIX U yenoBeka. CTajuu NOCTIMOPHUOHAIBHOTO PAa3BUTHS Y )KUBOTHBIX M yesloBeka. [lepruoibl
OHTOTeHe3a yesnoBeka. CTapeHue U CMepTh Kak OMOJIOTMYECKHEe TPOLECCHI.

PazMHoxeHue U pazButue pacteHuid. ['amerodut u cnopodut. Meiio3 B )KU3HEHHOM LIUKJIE PACTEHUH.
OO6pazoBanue cmop B Tpoiecce Meio3za. ['amerorene3 y pactenmil. OIIOJOTBOPEHHE M Pa3BUTHE
pacTUTENbHBIX OPraHU3MOB. [[BOHOE OMIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpazoBaHMe U pa3BUTHE
ceMeHU.MexaHu3MBbl PETYISLUN OHTOIEHE3a Y PACTEHUM U )KUBOTHBIX.

Jemonctpanuu. [loptpers: C. I'. HaBammn, X. Illmeman. Tabmumsl u cxembl: «BereratuBHOe
pasMHOXeHue», «Tumbpl Gecriosoro pasMHoOXKeHUs», «Pa3MHOXeHHE XJIaMHUJIOMOHaIbD», «Pa3MHOKeHHe
3BIUIEHBD, «Pa3sMHOXeHHE THAPBY, «Melo3y, «XpoMocoMbl», «I'amerorenes», « CTpoeHne SHLEKIETKH U
cnepmaro3onsia», «OCHOBHbIE cTaauu OHTOreHesa», «lIpsimoe u Hempsmoe pasButue», «Pa3Burne
MalCKOro xyka», «Pazsurue capanum», «Pa3Butue narymkn», «J{BoHOE OIIONOTBOPEHHUE Y IIBETKOBBIX
pactenuii», «CTpoeHHe CEMSIH OJHOJOJBHBIX W JBYIOJIbHBIX pacTeHHiD», «KU3HEHHBIH LUK MOPCKON
KarycTb», « KM3HEHHBIA HUKI MXa», « ) KM3HEHHBIN HUKI NalOPOTHUKA», « ) KM3HEHHBIM LUKII COCHBD).

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenapathl SHIEKIETOK M CIepMaTO30UI0B, MOEIb
«IIMK1 pa3BUTHUSA JISTYILIKI.

JlabopaTtopHnasi padora «/3yueHne CTpOCHHsI MOJOBBIX KJIETOK HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlaGopaTopHasi paGoTa «BblsiBIeHNE IPU3HAKOB CXOCTBA 3apPOABILIEH TI03BOHOUHBIX )KMBOTHBIX).

JlaGopaTopHas padora «CTpoeHre OPraHoB Pa3MHOKEHUS BBICILIUX PACTEHUI.

Tema 11. I'eHeTHKa — HAYKa 0 HACJIEICTBEHHOCTH M U3MEHYUBOCTH OPraHU3MOB

Hcrtopusi cTtaHoBiIeHUS M pa3BUTHUA IeHETHKM Kak Hayku. Paborer I. Menpens, I'. ne ®pwusa, T.
Moprana. Ponb oTeuecTBeHHBIX yu€HbIX B pa3Butuu reHetuku. Pa6otst H. K. Konbiosa, H. 1. BaBunosa,
A. H. benoszepckoro, I'. JI. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHbBIE TEHETHMUYECKHE TOHATUS M CUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEIbHBIE TI'EHBI,
aJbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIN U PELIECCUBHBIN NPU3HAK, TOMO3UI0Ta, FETEPO3UTOTA, YUCTAS
JAWHUSA, THOpUAbl, TeHoTHr, (eHotun. OCHOBHBIE METOJbl TEHETHKH: THOPUIO0IOIMYECKHH,
LATOJIOTHYECKNN, MOJIEKYJIIPHO-TEHETHUECKH.

Hemonctpanun. [Toptpersr: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. Basuios, A.
H. benozepckmii, I'. [I. Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeer-PecoBckuit. Tabmuier u
cxeMbl: «MeToJ1bl FTeHETUKNY, «CXEMBbI CKPEILIUBAHUS».

JlabopaTropHnasi pabora «/[po3odmiia kak 00bEKT TeHETUUECKUX UCCIETOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Momnorubpuanoe ckpemuBanue. [lepBoiii 3akoH Menaens — 3aKOH eIUHO00pa3usi THOPUIOB TIEPBOTO
nokonenus. IIpaBwino nomuHupoBaHusa. Bropoil 3akoH Menzens — 3aKOH pacUICIUICHHs IIPU3HAKOB.
[{uTonoruyeckrie OCHOBbI MOHOTMOPUIHOTO CKpelMBaHusl. | umore3a 4ucToThl ramer.

AHanusupyrouiee ckpeuuBanue. [IpomexxyTounslil XapakTep Hacie1oBaHus. Paciuenienue npu3HakoB
IIPY HEMIOJIHOM TOMUHHUPOBAaHUHU.

JurubpugHoe ckpemmBanue. Tperuid 3akoH MeHIens — 3aKOH HE3aBUCHMOTO HAcJIeIOBaHUS
pU3HAKOB. L{UTOMOrNYecKrne OCHOBBI TUTHOPUIHOTO CKPEIIMBaHUSI.

CuemnuienHoe HacnenoBaHue mnpusHakoB. PabGotel T. Moprana. CrensieHHOe HacielOBaHUE T'€HOB,
HapyLICHHUE CLEIICHUs MEKy N'eHaMH. XpOMOCOMHAasl TEOPHsI HACJIEICTBEHHOCTH.

I'enernka nosia. XpoMOCOMHBIM MEXaHHW3M OIPENEICHUS I0J1a. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHbI M rereporameTHbld Moj. ['eHeTnyeckas CTpyKTypa IMOJOBBIX XpoMocoM. HacienoBanue
IIPU3HAKOB, CLECIIJICHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cucrema. IlneioTponuss — MHOKECTBEHHOE JIEMCTBHE reHa. MHOKECTBEHHbIN
ajenusM. Bzaumonelicteue HealelnbHbIX FeHOB. KomiuieMeHTapHOCTh. Onuctas. [lonumepus.



I'eHeTndyeckuii KOHTPOIL Pa3BUTHS PACTCHUM, KUBOTHBIX M YEIIOBEKA, a TaKkKe (PU3UOIOTUICCKUX
MIPOLIECCOB, TIOBE/ICHUSI U KOTHUTUBHBIX (pyHKUUN. ['eHeTHYeCKne MeXaHU3Mbl CUMOUOTEHEe3a, MEXaHU3Mbl
B3aUMOJICUCTBUS «XO3SIMH — IMAPa3UT» U «XO35IMH — MHUKPOOHOM». ['eHeTHyYecKHre acmleKThl KOHTPOJIS U
WM3MEHEHHUs HACJIEeICTBEHHOM NH(OPMAIIUY B TOKOJIEHUSIX KIIETOK M OPraHU3MOB.

Hemoncrpauuu. IToprpersr: I'. Menaens, T. Mopras.

Tabmumsr u  cxembl: «llepBbiii u  BTOpoW 3akoHbl Mennens», «Tpetuit 3akoH Mennpemns»,
«Anammsupymomiee ckpemuBaHue», «HemnmomHoe moMuHupoBaHue», «CIIETUIGHHOE HACJEJIO0BaHHUE
Mpu3HaKkoB y japo3oduiby, «['eHernka mona», «Kapuotun uyenoBeka», «Kapuotum apo3oduibn,
«Kapuotun ntune», « MHOKECTBEHHBIN allIENn3M», « B3anmoaeincTere reHoBy.

O6opynoBaHue: MOAETH AJIs AEMOHCTPAllMK 3aKOHOB €IMHOO00pa3usi TMOPUIIOB MEPBOTO MOKOJICHUS U
pacIleIUIeHUs] TPU3HAKOB, MOJENb I JEMOHCTPALMM 3aKOHA HE3aBMCHMMOIO HACJIEJIOBAHUS MPU3HAKOB,
MOJENb s JEMOHCTPAllMM  CLEIJICHHOIO HACJIEJOBaHUS IPU3HAKOB, CBETOBOM  MHKPOCKOIL,
MUKpomnpenapar: «J{po3oduinay.

IIpakTuyeckas padora «l3ydyeHue pe3ynpTaTOB MOHOTHOPUAHOTO CKPEIIUBAHUS Y IPO30(DUITBI».

IpakTuyeckas padora «l3ydyeHue pe3yabTaToB JUTHOPUIHOTO CKPELIUBAHUS Y APO30PHIBDY.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

B3aumogeiictBue reHotuna u cpenbl npu GopmupoBaHUM (GeHoTHrna. V3MEHYMBOCTH MPU3HAKOB.
KauecTBeHHblE M  KOJMYECTBEHHbIE NpHU3HAKU. Buasl M3MEHUYMBOCTH: HEHACJEACTBEHHass U
HACJIEICTBEHHAS.

MonudukanronHas U3BMEHYHBOCTh. Polb cpenibl B popMUPOBaHUU MOIU(DUKAIIMOHHOW N3MEHUYUBOCTH.
Hopma peaknuu npusnaka. Bapuanuonnsiii psn v BapuanuonHas kpusas (B. HMoranncen). CpoiicTBa
MOAU(DHUKAITIOHHON U3MEHUYUBOCTH.

I'enHoTHMUeckass U3MEHYMBOCTh. CBOMCTBA TEHOTUITMYECKON M3MEHYMBOCTH. BUABI T€HOTUTTHYECKON
W3MEHYUBOCTH: KOMOMHATHBHAS, MYyTaIl[HOHHAS.

Komb6unatuBHast u3MeHUNBOCTh. Meli03 1 MOJI0BOM MpoIiecc — OCHOBAa KOMOWHATUBHOM U3MEHUMBOCTH.
Ponb kOMOMHATHBHOW U3MEHYMBOCTU B CO3AHUU T€HETUYECKOTO PA3HOOOPa3us B Mpeesiax OJHOTO BUA.

MyTtanuonHasi U3MEHYMBOCTh. BHIIBI MyTaluii: reHHbIe, XpOMOCOMHBIC, TeHOMHBIC. CIIOHTaHHBIE U
WHIYLUPOBAHHBIE MYyTallUU. SIaepHble W IuUTOIUIa3MaTHdyeckue MyTtanuu. CoMaTHYeCKHe W TOJIOBBIE
MyTaruu. [[puarHpl BOSHUKHOBEHHS MyTalii. MyTareHbsl U WX BIUSHUAC Ha OPTaHU3MbI. 3aKOHOMEPHOCTH
MYTallMOHHOTO TIpoliecca. 3aKOH TOMOJIOTUYECKUX PSAIOB B HacieAcTBeHHOH wu3meHunBoctH (H.U.
Bagunos). Buesimepaas n”3MEHUYNBOCTh U HACJIEICTBEHHOCTb.

Onucenemura u 3NUCEHOMUKA, POTb INULEHEMUUECKUX (aKmopos8 6 HACIe008aHUU U USMEHYUBOCMU
GerHomunuyecKux npusHaKos y Op2aHu3Mos.

Jemonctpauuun. [Toptpetsr: I'. ne ®pus, B. Horanucen, H. 1. Bapunos. Ta0muibl u cxemsl: «Bumbt
M3MEHYUBOCTH», «MoaudukarmonHas HU3MEHYUBOCTHY, «KoMOMHATHMBHAsS W3MEHUYMBOCTH», «Menosy,
«OmnonoTBopeHuey, «I eHeTHUecKre 3a00IeBaHuUs YeTIOBEKay, « BUIBI MyTaluiiy.

OO6opynoBaHue: KUBbIE W TepOapHBbIC SK3EMIUIAPh KOMHATHBIX PAaCTeHHM, PUCYHKH (doTorpadun)
YKUBOTHBIX C Pa3IMYHBIMUA BUIAMH U3MEHYUBOCTH.

IIpakTuyeckasi padora «lccnemoBanwe 3aKOHOMEPHOCTEH MOIU(PUKAIMOHHON W3MEHUYMBOCTH.
ITocTpoeHne BapuallMOHHOTO Psiia U BApUALIMOHHON KPUBOI».

JlabopaTropHnasi padora «MyTtaruu y 1po30¢uibl (Ha TOTOBBIX MUKpPOIIpENapaTax).

Tema 14. I'eHeTHKA YeslOBeKa

Kapuotun uyenoBeka. MexayHapoaHas mOporpaMMa HCCIEIOBAaHHMS T'€HOMa u4esioBeKa. MeTobl
W3Y4YeHHs] TEHETUKH YeJIOBEKa: TeHeaJorMuecKuid, OJIM3HEIOBBINA, HIUTOT€HETHYECKHH, MOMYJAIHOHHO-
CTATUCTUYECKUN, MOJICKYJIApHO-TeHeTUUecKuil. COBpEeMEHHOE OIpE/IelICHUe T'€HOTHIMA: MOJHOTE€HOMHOE
CEKBEHUPOBAHUE, TE€HOTUIIMpPOBaHME, B TOM uyucie ¢ nomombto [IIP-ananu3a. HacnenctBeHnHbie
3a0oneBaHusl 4YenoBeKa. [ €HHbIE W XPOMOCOMHBIE OOJIe3HHM 4UeNloBeKa. boie3Hu ¢ HacleACTBEHHOU
MPEAPACIIONOKEHHOCThIO. 3HAYE€HWE MEJMIMHCKOM TE€HEeTMKH B MPEAOTBPALEHUH U JICUCHUHU
TCHETUYECKUX 3a00JieBaHUU dYelloBeKa. MeauKo-reHeTHYeCKoe KOHCYNIbTUpoBaHue. CTBOJIOBBIE KIIETKHU.
[ToHsiTHE «T€HETUYECKOTO Irpy3a». DTUUECKHE aCTIeKThl UCCIIEIOBAaHUM B 00JIaCTH pelaKTUPOBAHUSI TeHOMA
Y CTBOJIOBBIX KJIETOK.



I'enetnyeckue GakTOpPbl MOBHIICHHON YyBCTBUTEIBHOCTH YEIOBEKA K (PU3NYECKOMY U XUMHUYECKOMY
3arpsi3HEHUIO OKpYXKarolleld cpenpl. ['eHeTndeckass NpeapacroyioKEHHOCTh YEJIOBEKa K IMAaTOJIOTHSIM.
JemoncTpanum. Tabmunsl u cxeMbl: «Kapuotun yenoBeka», «MeToabl U3ydeHHs] TEHETUKHU YEJIOBEKa,
«I"eneTnueckue 3a00€BaHUS YETIOBEKAY.

IpakTuyeckasi padora «CocTaBlieHHE U aHATTU3 POJIOCIOBHOM.

Tema 15. Ceniekuusi OpraHu3MoB

JlomecTuKanus W CeNeKIus. 3apoKIeHue celleKiuu u gomectukanuu. Yuenne H. WM. Basuiosa o
[lenTpax MpoOMCXOXKIEHHUS U MHOro00pasus KyJIbTYpHBIX pacTeHuil. Ponb cenekuuu B cO3JaHUU COPTOB
pacTteHud U mopoj KUBOTHBIX. CopT, OpoJa, MTaMM. 3aKOH TOMOJIOTUYECKUX PSJOB B HACJIEICTBEHHOU
n3menuuBoctu H. V. BaBunosa, ero 3HaueHue A5 CENEKIIMOHHON pabOTHI.

MeTtoapl ceneKIMOHHOW paboThl. VIcKyccTBEHHBIN OTOOp: MAacCOBbI M WHAMBUAYAJIbHBINA. DTambl
KOMOMHAIIMOHHOM cenekiuu. VcmeiTanue mnpou3BoauTeneil mo motoMcTBy. OTOOp MO TEHOTHMY C
TTOMOIIIBIO OIIEHKH (DEHOTHUIIA TOTOMCTBA M OTOOP IO T€HOTHUITY ¢ nmomotibio aHainu3a JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJICKIMOHHON paboThl. PaanianiioHHBIA M XUMHYECKHA
MyTareHe3 Kak HWCTOYHMK MYTalluid y KYJbTYpPHBIX (opM opraHuzMmoB. lcmonb3oBanue reHOMHOTO
peaakTHpoBaHUs U MeTo10B pekoMOnHaHTHBIX JIHK myist monydenus ncxoaHoro Matepuana sl CENEKIINU.

[Tonyuenue nonummonaoB. BuyrpuBumoBas rubpuansaius. BIM3KOpoICTBEHHOE CKpENIMBAaHUE, WU
uHOpuuHT. HepoacTBeHHOe ckpeluBaHue, Uiy ayropuauur. ['erepos3uc u ero npuuunsl. Vcnons3oBanue
rereposuca B cenekiuu. OtnanéHnas rudpunuzarus. [Ipeomonenne 6ecrionus MEXBUIOBBIX THOPUIIOB.
JlocTrKEeHMsI CEEKIUN PACTEHUI U KUBOTHBIX. «3€1EHAS PeGOIOYULY.

CoxpaHeHHEe U U3YYEHUE TEHETUYECKHX PECYpPCOB KYJIbTYPHBIX PACTCHHA W WX JUKUX POAUYEH It
CO3/1aHHS HOBBIX COPTOB M THUOPHUIIOB CEIIbCKOXO3SMCTBEHHBIX KYyIbTYp. M3yueHue, coxpaneuue u
ynpasnexue 2eHemudecKuMu pecypcamiu CenbCKOXO3AUCMEEHHBIX U NPOMbICI0GbIX JICUBOMHBIX 8 UYEJAX
VAVUUEHUS. CYWeCmBYIOuUX U CO30aHUS HOBbIX NOPOO, NUHUL U KPOCCO8, 8 MOM HUCle C NpUMeHeHUuem
COBPEMEHHBIX MEMOO08 HAYUHbIX UCCIe008AHUL, NEePedo8bIX UOel U NEPCNEeKMUBHBIX MEXHOLO2UIL.

Hemonctpauuu [loprpersi: H. U. BaBunos, U. B. Muuypun, I'. [{. Kapneuenko, II. I1. JlykbsineHko,
b. JI. Acraypos, H. bopioyr, /I. K. benses.

Tabmumpl U cxembl: «LIeHTpBI MPOMCXOXKIAEHUS W MHOTOOOpa3usi KYJIbTYPHBIX PAacTeHUN», «3aKoH
TOMOJIOTUYECKHX PSAIOB B HACJIEICTBEHHOW WM3MEHUYUBOCTHY, «MeTtoasl ceneknuny, «OtnanéHHas
rubpuanzanus», «MytareHesy.

JlaGopaTopHas padora «/3yueHne copToB KyJbTypHBIX PACTEHUHN U MOPOJ TOMAIIHUX KUBOTHBIX).

JlabopaTropHnasi padora «/3yueHrne METOZ0OB CEJIEKIIUU PACTCHUID.

Ikckypeusi «OCHOBHBIE METOBI M JIOCTIXKECHUS CEJICKIIMN PACTEHUN M )KMBOTHBIX (HA CEJIEKIIMOHHYIO
CTAHIINIO, TNIEMEHHYIO (epMy, COPTOUCIIBITATEIbHBINA YUaCTOK, B TEIUIMYHOE XO3SHUCTBO, B JIAOOPATOPHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO IICHTPA)».

Tema 16. BUOTEeXHOJIOTUS ¥ CHHTeTHYECKAsI OMOJIOTUSA

OOBEeKTHI, HCTIONb3yeMbIE B OMOTEXHOJIOTHUH, — KJIETOYHbIE U TKAaHEBBIE KYJIbTYPbl, MUKPOOPTaHU3MBI,
WX XapakTepucTUKa. TpaaulinoOHHAas OWOTEXHOJIOTHS: XJIEOOMEUYCHHEe, TMONYYCHHE KHUCIOMOJIOUYHBIX
MPOYKTOB, BUHOAeNWE. Muxpobuosnorudeckuii cuHte3. OOBEKTHI MUKPOOHMOJIOTHYECKUX TEXHOJIOTHH.
[IpousBocTBO OeNKa, aAMUHOKUCIOT M BATAMHHOB.

Co3aHue TEXHOJIOTMMI M HMHCTPYMEHTOB LEJICHAIPABICHHOIO H3MEHEHUs W KOHCTPYMPOBAHMS
TEHOMOB C LEJNbI0 IIOJIYYECHHS OPraHM3MOB M MX KOMIIOHEHTOB, COJEPIKAIIMX HE BCTPEYAIOIIUECS B
pUpoie OMOCUHTETUYECKHE MY TH.

Knerounas mmxenepus. MeTonbl KyJabTyphl KJIETOK W TKaHEH PACTeHHH M >KMBOTHBIX. KpnoOaHKH.
ComaTrnueckass THOpUIM3aKUSI M COMATHYECKUN SMOpuorenes. lcmonp3oBaHue TaruiOuoB B CEICKIIUU
pacrenuil. llonyuenue monoxnonanvHulx anmumen. Vcnonv3zoeanue MOHOKIOHANbHBIX U NOAUKTOHATIbHBIX
anmumen 68 meouyute. VICKyCCTBEHHOE OIUIOAOTBOpEHHE. PEeKOHCTPYKIHS SUIEKIECTOK U KIOHUPOBAHUE
KUBOTHBIX. METO/A TpaHCIUIAHTALUU siep KIETOK. TexHonocuu 0300po6nenus, KyJIbmMusupoganus u
MUKPOKIOHATLHO20 PAZMHONCEHUS CEIbCKOXO3AUCMBEHHBIX KYIbMYD.

XpoMOCOMHasi M TeHHas WHXeHepus. VCKyCCTBEHHBIM CHHTE3 TI€Ha M KOHCTPYMPOBAHHUE
pexomOunanTHeix JIHK. Coszdanue mpanceennvix opeanuszmog. JIOCTUKEHHST H  MEPCTICKTUBBI
XPOMOCOMHOM Y T€HHOI MH)KEHEPUU. DKOJIOTHUYECKHE U AITUYECKHE TPOOJIEMbl T€HHOW WHKEHEPUH.



Menumuackue  OuorexHonoruu. Iloctrenomuass nudpoBas mMeaunmua.  [1IP-amarnoctuka.
MeTaboa0MHBIN aHaNN3, TeHOLUEHTPUUECKUH aHaiu3 NMpOTeOoMa 4YeJIOBEKa AJISi OLEHKHM COCTOSHUS €ro
310poBbs. lcronb3oBaHME CTBOJIOBBIX KJIETOK. TaprerHas tepanust paxa. 3D-OuouskeHepus ais
pa3paboTK (QyHAAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJOTHM, CO3JaHMi KOMIUIEKCHBIX TKaHeH
COUYETaHHEM TEXHOJOruil TpEXxMepHoro OuonpuHTHHra u ckaddonauura [Uisi penieHds 3aaaqy
NIEPCOHAIM3UPOBAHHOU MEULIVHBI.

CoznaHne BEKTOPHBIX BaKLMH C LIEJIbI0 o0ecredyeHrss KOMOMHUPOBAHHOW 3alIUThl OT BO30yauTenei
OPBU, ycraHOBIEHHE MOJEKYISIpHBIX MexaHu3MoB ¢yHkuuoHupoBanusi PHK-comepkamux Bupycos,
BBI3BIBAIOLINX 0CO0O OMacHbIe 3a001€BaHMs Y€I0BEKa U AKUBOTHBIX.

Jemoncrpanuu. TaOmuubel u cxembl: «Vcrmonp3oBaHME MHUKPOOPIaHU3MOB B IMPOMBIIUIEHHOM
IIPOU3BOJCTBE, «KneTounas nHxkeHepus», «['eHHast HHKEHEPHD.

JlaGopaTopHas padora «l3yueHre 00bEKTOB OMOTEXHOIOTUN.

11 KJIACC

Tema 1. 3apoxkaeHue ¥ pa3BuTHE IBOJIOIUOHHBIX NPeACTABJIEHUA B 0MOJI0THH

OpomonmonHas teopus Y. [lapsuna. [Ipeanoceliky BO3HUKHOBEHHs NapBUHM3MA. JKU3Hb U HayuyHas
nearenbHocTh Y. JlapBuHa.

JBwkyume cuiabl 3Boiouud BuaoB no Y. JlapBuHy (BbICOKas HHTEHCHUBHOCTh DPa3MHOXKEHUS
OpraHM3MOB, HACJEACTBEHHas WM3MEHYMBOCTh, OOppOa 3a CyIIECTBOBAaHUE, ECTECTBEHHbIH U
UCKYCCTBEHHBII 0TOOD).

Odopmnenne cunrerndyeckoir teopun dBomonuu (CTDI). HeltpanpHas Teopuss HSBOJIOIMH.
CoBpeMeHHass 3BOJIIOLMOHHAS OuoNOrMs. 3HAueHHE SBOJIOLMOHHOM Teopud B  (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

demoncrpauuu [Toptpersr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krosbe, U.
Hapsun, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmuuer u cxemsl: «Cucrema xuBoil mpupoas! (no K. Jlunuero)», «JlecTHuna >kuMBbIX CymecTB (10
Jlamapky)», «MexanuszMm (opMHUpOBaHMsI MPUCIOCOOSEHUN y pacTeHUH W KUBOTHBIX (mo Jlamapky)»,
«Kapra-cxema mapmpyra mytemectsus Y. Jlapsuna», «Haxonku Y. [lapBuna», «Popmbl O00ppObI 3a
cymecTtBoBaHue», «llopoasl romy6Geit», «MHorooOpasue KynbTypHbIX (opMm KamycTb», <«llopossl
JIOMAIIIHUX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BUAOB (1o Y. JlapBuny)», «CxemMa COOTHOLICHHUS
JBUKYIIUX CHIT 3BOJTIOINIY, « OCHOBHBIE MOJIOKEHUSI CHHTETUYECKOM TEOPUU IBOJIIOLIN.

Tema 2. Mukpo3sBosonus 4 eé pe3yJjbTaThl

[Momynsimus kak sneMeHTapHasi equHHuIa 3BOMOIH. COBpEeMEHHbIE METOJbl OIIEHKH N€HETHYECKOIo
pa3sHoOOpa3ust W CTPYKTYypbl momynauuil. V3MmeHeHHe TeHOQOHAA MOMYJISAIUM KaK 3JIeMEHTapHOe
ABOJIIOLIMOHHOE SIBJICHUE. 3aKOH reHeTudeckoro pasHoBecus [[x. Xapau, B. BaitnOepra.

DOnemeHTapHbIe (aKTOPhl (ABMXKYIIME CHIIBI) 3BOJOLMK. MyTanuoHHBIA mporecc. KomOuHaTuBHAS
M3MEHYHMBOCTh. [[peiid reHOB — ciydaiiHble HEHAIIpaBJIECHHbIC H3MEHEHUS YacTOT ajulesield B MOMYJISIIHSIX.
Dddext ocHoBarens. Ipgexm Oymoirounoco eoprviuika. CHUdCeHUue 2eHemuuecko20 pasHooopaszus:
npuuunsl u cieocmaust. Ilposesnenue s¢hgpexma opetigha eenos 6 GonbUIUX U MATLIX nONYAAYUAX. MUTpaInU.
M3onsmmst momyssiiuii: reorpadudeckas (MpoCcTpaHCTBEHHAS ), OMoIorHIecKas (penpoyKTHBHAS).

EcrectBennbiii oTOop — HampaBisitoumii ¢akrtop sBomouuu. DopMbl  €CTECTBEHHOTO OTOOpa:
JBIDKYIIWKA, CTAaOWIM3UPYIOIIHMKA, pa3pbiBatomuid (au3pyntuBHbIi). [lomoBoii or6op. BosHukHOBeHHE U
9BOJIIOLMSI COLIUAJIBHOTO TIOBEEHUS )KUBOTHBIX.

[Iprcnoco0aeHHOCTh OPraHU3MOB KaK pe3ysibTaT MUKPOIBOJIIOLMU. BO3HUKHOBEHHE MTPUCIIOCOOICHUN
y Opranu3moB. ApomMopdho3sl M uAHOoadanTanuu. I[Ipumepsl TPUCTOCOONEHUH Yy OpraHU3MOB:
Mopornoruueckue,  (u3MoOIOrMUECKHe,  OMOXUMHUYEcCKHe,  moBeAeHueckre.  OTHOCHTEIHHOCTH
MIPUCIIOCOOTIEHHOCTH OPTaHNU3MOB.



Bun, ero xputepun u ctpykrypa. BumoobpasoBaHue kak pe3yiapTaT MHKpoOdBostonmu. W3omsmus —
KItoueBoil  (daktop BugooOpazoBaHusa. Ilytu u  cmocoObl  BHI00Opa30BaHUA:  AJJIONATPUUYECKOE
(reorpaduueckoe), CHUMITaTPUYECKOE (9K0JIOTHYECKOE), «MTHOBEHHOE» (monuruIOUIM3AIMS,
rubpuanzanus). JIuTeabHOCTh BOTIOIUOHHBIX MTPOIIECCOB.

Mexanu3mbl (GOpMHUPOBaHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp 3BomOLIMOHHON OHONOTMU B pa3pabOTKe HAyYHBIX METOJIOB COXpaHEHHs OHOpa3zHOOOpa3wus.
MuKpo3BOIIOIUS U KOSBOJIOIUS Mapa3sUTOB U MX X035€B. MexaHu3Mbl (OPMUPOBAHUS YCTOWUMBOCTU K
aHTUOMOTHKAM U CIOCOOBI OOPHOBI C HEH.

Jemouncrpanum Iloprpetsi: C. C. YerBepukos, O. Maiiep.

Tabmuuel u cxembl: «MyTaloHHasE U3MEHUUBOCTLY, «llomynsuuoHHas cTpykTypa Buaa», «Cxema
MposiBJICHUST 3aKkoHa Xapau—BainOepra», «JIBuKyiue CHIIbI HBONIONUNY», «IKOJIOTHYECKAS N30SI
MOMYJIALUI ceBaHCKON (openny, «I'eorpaduueckas U30AMS TUCTBEHHHUIIBI CHOMPCKOM U JIMCTBEHHHUIIBI
naypckoit», «llomynsinquoHHbIE BOJHBI YWUCIEHHOCTH XUIIHMKOB U KepTB», «Cxema JelcTBUS
€CTECTBEHHOTO 0TOOpa», «DopMbl 60pbOBI 3a cyliecTBOBaHUE», «IHAyCTpHanbHBIA MeTaHn3M», «KuBble
uckonaembie», «I[0OKpoBUTENbCTBEHHAs! OKpacka >KMUBOTHBIX», «IIpeaynpexkaatomias okpacka KUBOTHBIXY,
«Dusnonoruueckue agantanum», «II[pucnocobIeHHOCTh OPraHu3MOB U €€ OTHOCUTENBHOCTBY, «Kpurepuun
Buja», «Bunel-gBoitnukm», «CTpykrypa BHaa B nOpupone», «CrnocoObl BUA000pa3oBaHUS,
«I'eorpaduueckoe Bu1000pazoBaHue TPEX BUIOB JaHJBIIICH», «DKOJOTHUECKOE BUI000pa30BaHNE BUI0B
cunuiy, «[lonmumnonaer pactenuity, «KamycrHo-peneunsiii ruGpum.

Ob6opynoBanue: repbapun pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydela NTHIl M 3Bepell ¢ ImpuMepaMu
Pa3IMYHBIX MPUCIOCOOIEHUH, Uydesna NTUIl U 3BEpEel pa3HbIX BUAOB, repOapuu pacTeHUI OJM3KUX BUIOB,
00pa30BaBIIMXCS Pa3IMYHBIMU CIIOCOOAMU.

JlabopaTtopHnasi padora «BrIisiBiIeHHE H3MEHUYNBOCTH y 0COOEH OTHOTO BUIAY.

IIpakTnueckas padora «lIpucnoco6iieHust OpPraHu3MOB U UX OTHOCHTEJbHAS LEJIeCO00Pa3HOCTh

JlabopaTropHnasi padora «CpaBHeHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHUIOY.

Tema 3. Makpo3sBosonusi 4 eé pe3yJbTaThl

Metoael  u3ydeHuss MakposBosonuu. [lameoHTonornueckue MeETOAbl  M3YUYEHUS  IBOJIOLUH.
Ilepexoanbie GopMbl U GUITIOTEHETUYECKHE PSIJIbI OPTaHU3MOB.

buoreorpaguueckue Meronpl uzydeHus sBogtouud. CpaBHeHue ¢uopbl U (ayHbl MAaTEpUKOB U
ocTpoBoB. bruoreorpaduueckue obnacti 3emiau. BUIbI-3HIEMUKH U PETUKTHI.

OMOpPHOIOrHYECKUEe U CPaBHUTEIBHO-MOP(]OIOrHuecKre METOAbl U3yUeHHsl IBotoIMU. ['eHeTnuueckue
MEXaHM3MBbl D3BOJIIOLMM OHTOI€HE3a M IOSIBJICHHS D3BOJIOLMOHHBIX HOBIIECTB. [ OMOJOrMYHBIE U
aHAJIOTWUYHbIEe  opraHbl. PyauMeHTapHble oOpraHbl W aTaBU3MbBL.  MOJEKYJISIpHO-T€HETUUYECKHUE,
OMOXMMHUYECKUE U MaTeMaTHYECKUEe METOAbI M3ydeHHs 3Bomonuu. ['omonoruunbie renbl. COBpeMEHHBIE
METO/Ibl TIOCTPOCHHSI (PUIIOTEHETHYECKHUX JEPEBbEB.

XPOMOCOMHBIE MyTallU1 U IBOJIIOLIMSI TEHOMOB.

O6mme 3aKkOHOMEpPHOCTH (TmpaBwia) dBoMonuH. [lpunyun cmenvt @ynxyuti. HeobpatuMocThb
9BOJIIOLIMM. AflanTUBHAs paananusi. HepaBHOMEPHOCTh TEMIIOB BOJIIOLINN.

Hemoncrpauuu [Toprpertsl: K. M. bap, A. O. Koanesckuii, ®. Mrosep, 3. ['ekkenb.

Tabmuuel 1 cxembl: «DUIOTEHETUYECKUNA P JIOMAAN», «APXEONTEPUKC», «3BEpo3yObie SIIEpPhD»,
«Crerouedanby, «Punnopute», «CemMeHHBbIE MNanopoTHUKWY, «buoreorpadudueckue 30HBI 3eMin»,
«/peiidp xonTuHEeHTOB», «PenukTel», «HauyanpHbple cTaguu 3MOPHOHAIBHOIO PA3BUTHUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJIOTHYHBbIE OpraHbD, «PyAuUMeHTb, «ATaBU3MBD), «XpPOMOCOMHbBIE
HaOopbl dYelloBeKa W IMMIIaH3e», «[JaBHbIe HampaBiIeHHUs 3BoOJOLUNY, «OOIMe 3aKOHOMEPHOCTH
SBOJIIOLIUNY.

O6opynoBaHue: KOJUIEKIMH, TepOapuu, MYJSHKM HCKOMAEMBIX OCTAaTKOB OPraHM3MOB, MYIISKU
TOMOJIOTMYHBIX, AaHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIUA HACEKOMBIX.

Tema 4. IIponcxosxkaeHue u pa3BUTHE )KU3HU HA 3emJie

Hayunple rumoTte3sl NMPOMCXOXKACHUS >KM3HM Ha 3emisie. AOHoreHes W maHcnepMmusi. [loHayuyHble
MIpeJICTaBJICHHSI O 3aPOXKACHUU KU3HU (KpealmoHu3M). [ ' unore3a moCTOSTHHOIO CaMO3apOsKICHHUS JKU3HU U
e€¢ onpoBepkeHue omnbitTamu @D. Pemu, JI. Cnamnanuanu, JI. Ilacrepa. IlpoucxokieHue >XKuU3HH U
acTpOOHOJIOTHSI.



OcHoBHbIE 3Tambl HeopraHuyeckoil spomronuu. IlnanerapHas (reonoruyeckasl) 3BOJIOLHUS.
XuMmudeckasi 3BOJIONUS. AOHMOTEHHBIM CHHTE3 OpraHMYecKHX BeliecTB W3 Heopranumdeckux. OmbiT C.
Mumnepa u I'. FOpu. O6pa3oBanue monumepoB w3 MoHoMepoB. KoarepBarnas rumote3a A. M. Onapuna,
runortes3a neppudHoro OynsoHa J[x. XonaeiHa, reHeTndeckas runore3a . Mémnepa. Pu6o3umsr (T. Uek)
u runote3a «mupa PHK» V. 'mnbepra. ®opMupoBanue MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKHU.

Ucropus 3emnu u Meroasl e€ uzydeHus. Mickonaemble opranmdeckue octaTku. I'eoxpoHosorus u eé
MeTonibl. OTHOCUTENbHass U aOCOJIIOTHas TeoXpoHOoJIoTHA. ['eoxXpoHojormyeckas MIKana: 30HBI, 3PbI,
MIEPUOABI, TIOXH.

HavanbHble 3tanel opranndeckoil sBomtonuu. [losiBIeHHE W 3BOIIOLUS NEPBBIX KJIETOK. DBOJIIOLUS
MeTabonu3ma. Bo3HukHOBeHHME NepBbIX sKocucTeM. CoBpeMeHHble MHUKPOOHBIE OMOIUIEHKH KaK aHaJor
nepBbIx Ha 3emute coobmecTB. CTpoMaTouThL. [IpOKapuOTHI B SYKapHOTHI.

[IpoucxoxxaeHne  3ykapuoT  (cuMOMOreHe3).  DBOJIOLHMOHHOE  IMPOUCXOXKIACHHWE  BUPYCOB.
[IporcxoxkaeHne MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HHMKHOBEHHE OCHOBHBIX T'PYII MHOTOKJIETOYHBIX
OpPraHHU3MOB.

OcHOBHBIE ATarnbl FBOJIIOIMH BBICHINX pacTeHUi. OCHOBHBIE apoMOp(o3bl pacTeHUN. Bbixoa pactenuit
Ha cywmy. IlosBneHue cHOpoBBIX pacTeHHd U 3aBoeBaHME€ UMHU cymd. CeMEHHbIE pacTeHUS.
[IpoucxoxkaeHne NBETKOBBIX PACTEHUN.

OCHOBHBIE 3Talbl 3BOIIOINN KUBOTHOTO MUpa. OCHOBHBIE apoMop(0o3bl KUBOTHBIX. BeHackas ¢ayHa.
KemOpuiickuil B3pbIB — MOSBIEHHE COBPEMEHHBIX TUIOB. llepBbie XOpmoBbIe KUBOTHBIE. JKU3Hb B BOJE.
OBouonus 03BOHOYHBIX. [Iponcxoxaenne amdpubuii u pentwinit. [IpoucxoxaeHre MIEKONUTAOMUX U
ntul. [IpuHnun ximoueBoro apomopgosza. OcBoeHue 0ecro3BOHOYHBIMU U TMO3BOHOYHBIMH KMBOTHBIMU
CyIIN.

PazButue xu3Hu Ha 3emiie MO 3paM W MIEPHOJIaM: apXxei, MPOTEpO30H, Maie030i, ME3030M, KaHHO30M.
OOmiast xapakTepUCTHKa KJIMMaTa U TEOJIOTHYEeCKHX mpoueccoB. IlosBneHne M pacuBeT XapaKTEepHBIX
OpraHu3MoB. YrieoOpa3oBaHHE: €0 YCIOBUS U BIMSHHUE Ha Ta30BbIi cOCTaB aTMOC(hEPHI.

MaccoBble BBIMUpPaHUSI — DKOJIOTMYECKHE KPU3UCHI Mpouuioro. [IpuumMHBI M CIEACTBUS MacCOBBIX
BbIMUpaHUN. COBpEMEHHBIH SKOJIOTMYECKMH KpH3UC, ero ocobeHHoctu. IIpobiema coxpaneHus
O6uopazHoobpazus Ha 3emIe.

CoBpemeHHas cucTemMa opraHuyeckoro Mupa. IlpuHuumnel kimaccuukanuu opraHuzMoB. OCHOBHbBIE
CHUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

demoncrpauuu [Moptpersr: ®@. Pean, JI. Cnamnannann, JI. [lactep, U. 1. Meunukos, A. M. Onapus,
JIx. Xongeitn, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuubr u cxembl: «Cxema ombiTa @D. Pegm», «Cxema ombita JI. Ilactepa mo wu3ydeHuro
camo3apoKJieHus Ku3Hu», «Cxema onsita C. Mumepa, I'. FOpu», «OTtambsl HEOpraHM4ECKO IBONIIOLIUWY,
«I"eoxpoHonornyeckas mkana», «HavanpHbele 3Tanbl opraHuueckoi sBomronun», «Cxema oOpazoBaHUS
9yKapHOT myTéM cumOuorenesa», «Cucrema >XuMBOH mpupoab», «CTpoeHue Bupyca», «ApoMopho3sl
pactenuit», «Punnodute», «OTHOKIETOUHBIE BOIOPOCTN», «MHOTOKIETOUYHBIE BOAOPOCIN», «MXu»,
«ITanopotHukn», «l'onoceMeHHble pacTeHUs», «OpraHbl ILBETKOBBIX pacTeHHil», «CxeMa pa3BUTHUS
JKUBOTHOTO MHPa», «Apomopdo3sl KUBOTHBIX», «lIpocreiimmuey, «Kumeunomnomoctasie», «llmockue
YepBUY, «YeHUCTOHOTHEY, «PBIOBIY, «3eMHOBO/IHBICY, «IIpecMmblikarommecs», «IITumeny,
«Mnekonuratomue», «Pa3BuThe XU3HU B apXeuckou spey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKON Hpey,
«Pa3BuTHe XM3HU B NAICO30MCKOU 3pe», «Pa3BUTHE KU3HU B ME3030MCKOU 3pe», «Pa3BUTHE KU3HU B
KalHO30MCKOM Apey, « COBpEMEHHAsi CUCTEMa OPTaHUYE€CKOTO MUPAy.

O6opynoBanue: repbapur pacTeHUIl pa3IMYHBIX OTAENOB, KOJUIEKIIMM HACEKOMBIX, BIIAXKHbBIE
IpenapaTbl JKUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIMM WIJIOKOXHUX, CKEJIEThl I103BOHOYHBIX
JKUBOTHBIX, 4YydYesla NTUL W 3BEpeHd, KOJUICKIMH OKAMEHEJIOCTEH, IOJE3HBIX MCKOMAEMbIX, MYJISKHU
OpPraHMYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHas Jadopatopuasi padora «MoaenupoBanue onbiToB Muuiepa—tOpu no u3ydeHuro
aOMOTEeHHOT0 CUHTE3a OPraHMYECKUX COCTMHEHUI B IEPBUYHON aTMOCchepey.

JlaGopaTopnas padora «/3yueHue u onrcaHue UCKOMAEMbIX OCTATKOB JAPEBHUX OPTaHU3MOBY.

IIpakTyeckas padora «l3yueHne ocoOEHHOCTEN CTPOEHUS PACTEHUI pa3HbBIX OT/AEIOBY.

IIpakTuyeckas padora «3ydueHrne ocOOEHHOCTEH CTPOCHHUS TO3BOHOYHBIX KUBOTHBIX).



Tema S. IIpoucxo:kaeHue 4yejoBeKa — aHTpoOMoOreHe3 Pasjiensl U 3aa4v aHTPONOJIOTMU. MeTobl
AHTPOIIOJIOTUH.

CraHoBJIeHHE MPEACTaBICHUN O NMPOUCXOKICHUM uYeioBeKka. Penurnosnsie Bo33peHus. CoBpeMeHHbIE
Hay4HbIE TEOPHUHU.

CxoncTBO uenoBeka C JKMBOTHbIMHM. CHCTeMaTH4eckoe TMOJoXeHHe uenoBeka. CBUIETENbCTBA
CXOJICTBA 4YEJIOBEKA C >KMBOTHBIMHU: CPABHUTEIBHO-MOP(OIOTUYECKUE, IMOpHOIOTHYecKUe, (HU3HOIOTro-
OMoxuMHUYecKue, MoBeAeHuYeckrne. OTIMYus 4YesloBeKa OT KXUBOTHBIX. [IpAMOXOXKIE€HHE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOI CUTHAJIBHON CHUCTEMBI.

JBuwxymue cuibl  (QakTopel) aHTpororeHesa: Ouosiornyeckue, conuanbHble. COOTHOLIEHHE
OMOJIOTMYECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIOT€HESE.

OcHOBHbBIE CTaAMM aHTpOINOreHe3a. PaHHUE 4enoBEKOOOpa3Hble 00€3bsHBI (MPOKOHCYNBI) U PaHHUE
MOHTHJIBl — OOIIKE MPEAKH YeTOBEKOOOPa3HbIX 00€3bsSH M JIIOJCH. ABCTPaJIONUTEKH — ABYHOTHE MPEAKH
mojen. YenoBek yMelbld, MepBbIe WU3TrOTOBICHUA OpyAUN Tpyaa. HemoBek NPsSMOXOIAIIMN W IEpBbIN
BBIXOJ JtoAel 3a mpenensl Adpuxu. YenoBek reinenbOeprckuii — oOmuid Mperok HeaHAepTaIbCKOro
YeJOBE€Ka M 4YEJOBEKa pa3yMHOro. YeloBeK HEaHAECPTAIbCKUM Kak BHJ JIIOJEH XOJOIHOrO KJIMMAara.
UYenoBek pa3yMHbIi COBPEMEHHOI'O THUIIA, I€HHUCOBCKUM UEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a Ipe/elaMu
Adpuxku. [Taneorenernka u naaeoreHOMMKA.

DBOJIIOLIUS COBPEMEHHOTO 4enoBeka. EcTecTBeHHbIN 0TOOp B MOMyNALUAX yesloBeKa. MyTallMOHHBIH
npouecc ¥ noaumopdusm. [lonynsimoHHble BOJHBL, Ipeid reHoB, Murpanus U «3pdeKT ocHoBaTenss» B
MOMYJISIUSIX COBPEMEHHOTO YEJIOBEKaA.

Uenoseueckne pacel. [lorstue o pace. bombmme packl: eBporneouaHasi (€Bpa3wiiCKas), aBCTpajo-
HerpouaHas (3KBaTOpHajibHas), MOHTOJIOMJHAs (a3MaTCKO-aMepuKaHCKasi). Bpems u myTu pacceneHus
yelnoBeka 1Mo IulaHere. EnuHcTBO dYenmoBeueckux pac. HaydHas HECOCTOSTEIBHOCTh pacu3Ma.
[IpucnocoOaeHHOCTh YeJIOBEKa K Pa3HbIM YCIOBHUSAM OKpY’Karoled cpeabl. BrnusHue reorpaduueckoit
cpenbl u aperida reHoB Ha MOP(OTOTHUIO ¥ PUZHOIOTHIO YETOBEKA.

MexauCcUuIUIMHApHbIE METOJbl B (U3MYeCKOl (OMOJOrHMYEcKOi) aHTPOIMOJIOTUU. OBOIIOLUOHHAS
AQHTPOMOJIOTUS M TAaJICOAHTPOIIOJIOTHUS YEJIOBEYECKUX MOomyasuuil. buocomnuanbHble Hccae10BaHUS
pUPOIBI UyetoBeka. McciaenoBanne K03BOMOLUN OHOIOTMYECKOTO U COLIMATILHOTO B YEIOBEKE.

Hemoncrpauuu [loprpersr: Y. lapsun, JI. Jluku, f. 5. Porunckuii, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTolbl aHTPOIOJIOTUN», «['OIOBHOM MO3r 4denoBeka», «YenoBexkooOpa3HbIe
00e3bsiHb, «CKeJeT 4eloBeKa U CKeJeT IIHMMIIaH3e», «PyIuMeHThl M aTaBU3MbD), «JIBHXKYIIME CHIIbI
AHTPONOI€HE3a», «IBOIIOIUOHHOE JPEBO YEJIOBEKA», «ABCTpATIONUTEK», «HenoBek ymenslit», «HenoBek
npAMoxosamuiny, «Jlenncockuii yenmoBek» «Heannepraneuby, «KpomanboHub», «IIpenkun yemoBekay,
«OTamnsl 3BOJIIOLINU YEJIOBEKAY, «Pachl 4eIoBeKay.

O6opynoBaHue: MyJSKM OKaMEHENIOCTEH, MPEeIMETOB MaTepHaJbHOM KYyJIbTYphl HMPEIKOB YEIOBEKA,
penpoaykuuu (pororpaduu) KapTHH ¢ MH(POIOTUISCKUMH U OUOJICHCKUMU CIOKETaMH TPOUCXOXKICHUS
yenoBeka, (¢ortorpaduu HaXOJOK HMCKOMAEeMbIX OCTATKOB YEJIOBEKa, CKEJEeT ueloBeKa, MOJENb depemna
4eJloBEKa M 4Yepena IIMMIIaH3€, MOJENb KUCTH YEJIOBEKA M KUCTH IIMMIIAH3€, MOJEIM TOpca MPEIKOB
YeJI0BeKa.

IIpakTnuyeckass padora «l3ydeHue OCOOCHHOCTEH CTPOEHHUS CKEJeTa 4YeJOBEKa, CBI3aHHBIX C
MPAMOXOXKICHUEM.

IIpakTnyeckas padora «l3ydyeHne 3K0JI0rMYECKUX aJalTallMi YEIOBEKAy.

Tema 6. Jxko10rusi — HAyKa 0 B3aMMOOTHOILLICHUSIX OPraHU3MOB M HA/IOPTraHU3MEHHBIX CHCTEM C
OKpY:KaIolIe cpeaou

3apoxaeHue W pazButue skojoruu B Tpynax A. ['ymGonbara, K. @. Pynse, H. A. Cesepuona, O.
I'ekxens, A. Tencnu, B. H. Cykauépa. Pa3genst u 3agaun 3xo0i10run. CBsI3b SKOJIOTHU C IPYTUMHU HaAyKaMH.
Mertoab! skonoruu. [loneBsie HaOMIONEHUS. DKCIIEPUMEHTH B SKOJOTUHU: NMPHUPOJHBIE U JabOpaTOpHEIE.
MopenupoBanue B 53KOJIOIMM. MOHHUTOPUHI OKpYXaroLed Cpeabl: JIOKaJIbHbIM, PETHOHAIBHBIA U
1J100aNbHBIA. 3HAYEHUE SKOJIOTMYECKUX 3HAHUM JJIs 4YeJOBEKa. ODKOJIOTMYECKOE MHMPOBO33PEHHME Kak
OCHOBA CBSI3€i 4enoBeyYecTBa ¢ MpUPoioi. POpMUPOBAHKE IKOJOTHUECKON KYJIBTYPbl U IKOJIOTHYECKON
IPaMOTHOCTH HACEJICHUS.



Jdemonctpanum [Toptpersr: A. I'ym6omnsar, K. @. Pynse, H. A. Ceepuos, O. I'ekkens, A. Tencnu, B.
H. CyxauéB. Tabmuupl u cxemsbl: «Paznensl skoiorum», «MeTtoasl skonorum», «CxemMa MOHUTOPHHTA
OKpY>KaroIlIe Cpeab».

JlaGopaTopnas padora «/3yyeHrne MeTO10B SKOJIOTUUECKUX UCCIEIOBAHUI.

Tema 7. Opranusmsbl u cpea o0UTaHUS DKOJIOTHYECKUE (PAaKTOPhl U 3aKOHOMEPHOCTH UX JIEUCTBHUS.
Knaccudukanus skomorudeckux (QakTopoB: aOMOTHYECKHE, OMOTHYECKHE, aHTponoreHHele. OoOiue
3aKOHOMEPHOCTH AeicTBUs sKonoruueckux (axrtopos. Ilpasuno munumyma (K. lnpenrens, 0. JInbux).
TonepantHOCTh. DBpUOMOHTHBIE M CTEHOOMOHTHBIE OpraHu3Mbl. AOuorndeckue ¢aktopsl. CBeT Kak
sKosiornueckuit pakrop. JleiicTBue pa3HbIX yUYaCTKOB COJTHEUHOr'O CIIEKTpa Ha OPraHU3Mbl. DKOJIOTUYECKUE
IPYyINIBl PACTEHUH U )KUBOTHBIX 110 OTHOILIEHUIO K cBeTy. CUTHasIbHast poJib cBeTa. DoTonepuoausm.

Temnepatypa kak skosiornueckuii paxkrop. JlelictBue Temneparypbl Ha opranu3msl. [lolikuaorepmMHbIe
U TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIE U CTECHOTEPMHBIE OPTaHU3MBI.

BnaxHocte Kak skosornyeckuil ¢akrop. [IpucnocoOneHus pacTeHul K MOAJEPKAHUIO BOJHOTO
6ananca. Kiaccudukanus pacteHuil mo oTHoImeHUIo K Boje. [IprcnocobneHus KUBOTHBIX K U3MEHEHUIO
BOJHOI'O PEKUMa.

Cpenpl oOuTaHUS OPraHU3MOB: BOJHAS, HA3€MHO-BO3yIIHAS, TOYBEHHAs!, TTyOMHHAs TIOJMIOYBEHHAS,
BHyTpuopranuzMeHHas.  DU3HKO-XMMHYECKHE  OCOOEHHOCTM  Cpel  OOUTaHMsI  OpPraHU3MOB.
[IpucnocoOseHns OpraHu3MOB K XKHU3HH B pa3HbIX Cpeax.

buonornueckue putrmbl. BremHue u  BHyTpeHHUE puTMbl. CyTOuyHBIE W TOJWYHBIE PUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHM KHU3HH.

XKuznennsie Gopmbl opranu3moB. llonsatue o xusHeHHOU ¢opme. KusHeHHbIE (OPMBI PACTEHUM:
JIepeBbs, KYCTApHUKH, KYCTapHUYKH, MHOTOJICTHHE TpaBbl, OIHOJETHHE TpaBbl. JKu3HEHHbIE (HOPMBI
YKUBOTHBIX: TUIPOOUOHTHI, T€OOMOHTHI, a3pO0HOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue GaxkTopsl. Buabl 6MoTHYECKHX B3aUMOJIEHCTBUIA: KOHKYPEHIHS, XUIIIHUYECTBO, CUMOMO03
u ero ¢opmel. Ilapasutusm, koomepauus, MyTyalu3M, KOMMEHCAIM3M  (KBapTUPaHTCTBO,
HaxJeOHnuecTBO). HeTpoduueckue B3anmoneicTBus (Tonudeckue, popuueckue, padpuyeckue). 3HaUCHUE
OMOTHYECKMX B3aMMOJEHCTBHIM JUIsl CYyIECTBOBAaHUS OPraHW3MOB B cpene ooOurtanus. [lpuHuun
KOHKYPEHTHOI'O UCKJIFOUEHUSI.

Jdemonctpanum TaOmunsl u  cxembl: «Okosnoruueckue (axktopbl», «CBETOBOM  CHEKTp»,
«OKOJIOTUYECKUE TpPYNIBl JKUBOTHBIX II0 OTHOIIEHUIO K CBeTy», «TemnnoKpoBHbIE >KMBOTHBIEY,
«XO0JO0JHOKPOBHBIE JKUBOTHBIE», «DHU3MOJOTHYECKUE aJaNnTaluu >KUBOTHBIX», «Cpeapl oOUTaHUs
opranusmMoB», «buonoruueckue puTMbD, «KH3HEHHBIE (GOpPMBI pacTeHuily, «Ku3HeHHble (OPMBI
AKHUBOTHBIX», «IKOCHCTEMA IIUPOKOIUCTBEHHOTO Jieca», « IKOCHUCTEMAa XBOIMHOrO Jecay, «Llenu nutanusy,
«XumHn4yectBoy, «Ilapazutuzmy, «Konkypenuus», «Cumonosy, «KommeHcaamzmy».

O6opynoBanue: TepOapuu PACTCHUN W IKUBOTHBIX, IPHUCIMOCOOJICHHBIX K BIUSHUIO PA3THYHBIX
9KOJIOTUYECKUX (PaKTOPOB, TepOaphu CBETOMIOOMBBIX, TEHEIIOOMBBIX M TEHEBBIHOCIUBBIX PACTCHHIA,
CBETOJIIOOMBBIE, TEHENIOOUBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE pPACTEHHUSA, TepOapuu M KOJUIEKLUUU
TETUIONIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOHUMBBIX pacTEHUH, uyuyena NTUI W 3Bepeil, repOapumn
pacTeHMid, OTHOCSIIUXCS K TUrpopuTam, kcepopuram, Me30puTaM, KOMHATHBIE PACTEHUS TaHHBIX TPYIIIL,
KOJIJICKIIMM >KMBOTHBIX, OOUTAIOIIMX B Pa3HBIX cpelax, repOapuu M KOJJIEKIUH PACTEHUH M KUBOTHBIX,
o0jafaromux 4YepTaMu HPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSM YCJIOBUW >KU3HM, repOapuu U
KOJUJICKIIMM PACTCHUN M )KMBOTHBIX PA3JIUYHBIX KU3HEHHBIX (POPM, KOJUICKIIMU KUBOTHBIX, YUACTBYIOLIHX
B Pa3IMYHBIX OMOTUYECKUX B3aUMOCHCTBUSIX.

JlabopaTropHnasi padora «BrisiBiIeHHE TPUCTTIOCOOICHUI OPTaHU3MOB K BIUSTHUIO CBETa».

JlaGopaTopHas pa6oTa «BpisiBIieHHE TPUCIIOCOOICHUN OPTaHU3MOB K BIUSHHUIO TEMIIEPATyphI».

JlabopaTopHasi paboTa « AHATOMHUYECKHE OCOOCHHOCTH PAaCTECHUHN U3 Pa3HBIX MECT OOUTAHUS.

Tema 8. Jxos0rus BUAOB U NOMYJISAIUH

DKOJIOTHYECKHE XapaKTepUCTHKU mnonyisuuu. [lomynsuus kak Ouojormyeckas cucrema. Pomb
HEOJIHOPOJHOCTH cpefbl, (U3MYECKUX OaphepoB U OCOOCHHOCTEH OMOJIOTMM BUIOB B (HOPMUPOBAHUU
MIPOCTPAHCTBEHHOM CTPYKTYPHI MOMYJIsiIHil. OCHOBHBIE MTOKA3aTEIH MOMYJSIUN: YUCICHHOCTD, INIOTHOCTH,
BO3pacTHas U MO0JI0Basi CTPYKTYpa, POKAAEMOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIMSL.



DKojoruueckas CTpykTypa nonyisiuuu. OneHka YucIeHHOCTH MONyJ AUy, J{uHaMuka nomyssinuy u eé
perynsuud. buornueckuii noTeHMaN nonyysiui. MoenupoBanue JMHAMUKY nonyssiiuu. Kpussie pocta
YUCIIEHHOCTH TOMYJsIuy. KpuBble BbDKMBaHUS. Perysiiusl YUCICHHOCTH TOMYJSIUNA: POibh (aKTOpPOB,
3aBHUCSIIUX U HE 3aBUCAIIUX OT MJIOTHOCTH. DKOJIOTHYECKHE cTpaTeruu BuAoB (r- u K-ctparerun).

[Tonstue 00 skojornueckoi Huie Buma. MectooOutanue. MHOroOMepHasi MOJENIb SKOJIOTHUECKOM
aum Jx.M. XatunHcona. Pazmepsl skonornueckoi Hu. [loTeHmanpHas U peain30BaHHas HULLN.

Buna kak cucrema momymnsinuid. Apeayibl BUIOB. BUIBI U UX KU3HEHHBIE CTPATETHH. DKOJIOTHYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH TTOBEJICHUS M MUTPAIIH )KUBOTHBIX. brosornueckue MHBAa3UM 4yKEPOTHBIX BUJIOB.

Jemonctpanuu [Toprper: k. Y. XatunHcon. TaObmuiel U cXxembl: « IKOJOTHYECKHE XapaKTePUCTUKH
nonymsiun», «lIpocTpaHCcTBEHHas CTpyKTypa mnomyiasuun», «Bo3pacTHble nupamMuabl HOMYJSILIUMY,
«CKOpOCTb 3acesieHHsI TOBEPXHOCTU 3€MJIIM Pa3IMYHbIMU OpraHu3sMaMmny», «Moenb 3K0JI0rM4ecKol HUIIN
Jx. M. XaTynuHCOHA».

O6opynoBanue: repOapuM  pacTeHH, KOJJIEKIMH KUBOTHHIX. JlaGoparophHas  padorta
«IIpucnocobyeHus cemMsiH paCTeHUM K pacCEeJICHUION.

Tema 9. Jkos0rus cood1mEecTB. IKOJOTHYECKHE CHCTEMBbI.

CoobmecTBa oprann3MoB. bruorieHos u ero crpykrypa. CBsizu MEX1y OpraHu3MaMH B OMOIIEHO3E.

Okocuctema kak oTkpbiTas cucrema (A. JIkx. Tencnu). DyHKIMOHATbHBIE OIOKKM OPraHU3MOB B
9KOCHCTEME: MPOYLIEHThI, KOHCYMEHTHI, peAyleHTsl. Tpopuueckue ypoBHU. Tpoduueckue Lenu U CeTu.
Abuotndeckue 610k 3xkocucteM. [1ouBbI U Wikl B 3K0ocHcTeMaxX. KpyroBopoT BeIiecTB U OTOK SHEPTUH B
JKOCHCTEME.

OcHOBHbIE TOKa3aTeNM HKOCUCTEMBbl. buoMacca M mpoayKuus. DKOJOTHUYECKHE MUpaMUIbl YHCEI,
OHOMacChl U YHEPTHH.

Junamuxa  sxocucmem. Kamacmpoguueckue nepecmpouixu.  @aykmyayuu. HampaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKieccud. [lepBUYHbIE W BTOPUYHBIC CYKIIECCHH W WX TPHUYUHBI.
AHTponoreHHble BO3ACUCTBUS Ha cykueccuu. KnumakcHoe coobuiectBo. buopasHooOpasue u mosiHoTa
KpyroBOpOTa BELIECTB — OCHOBA YCTOMYHUBOCTH COOOLIECTB.

IIpuponHble 3KOCUCTEMBI. JKOCUCTEMbL 03ED U peK. DKocucmemvl MOpell U OKeaHos. IKocucmembl
MYHOp, 1ec08, cmeneli, NyCmbltb.

AHTpONIOTE€HHBIE 3KOCUCTEMBI. ATpo3KocucTeMa. ArpoueHos3. Paznuuus mexay aHTpONOT€HHBIMU U
MIPUPOTHBIMHU IKOCUCTEMAMHU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI —ypOo3kocucreM. [lopoackas d¢uopa u  ¢dayHa.
CunanTponu3auusi ropojackod ¢ayHnsl. buonoruueckoe M XO3sIIICTBEHHOE 3HAYEHHE arpodKOCUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJCHCTBUII OpPraHu3MoOB B 3Kocuctemax. Posb
KACKAOH020 3¢hghekma u 6ud08-30upukamopos (Kiouesvix 6u008) 8 QYHKYUOHUPOBAHUU IKOCUCTEM.
[TepeHoc sHeprum M BEHIECTB MEXKITY CMEKHBIMH SKOCUCTEMAMH. Y CTOMYUBOCTh OPraHU3MOB, OMYJISIIIUNA
Y SKOCHCTEM B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3/IEHCTBUM.

Mexanuzmbl  8030eticmeusi 3a2psA3HeHUll PA3HLIX MUNO8 HA CYOOPSAHUIMEHHOM, OpP2aHU3MEHHOM,
NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHAX, OCHOBblL 3KOJOLUYECKO20 HOPMUPOBAHUS AHMPONOSEHHO20
8030eticmaus. MeTo070TUsI MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX 3KOCUCTEM.

Tabmumert u  cxembl:  «CTpykTypa OWoOIEHO3a», «DKOCHCTEMa MIMPOKOIMCTBEHHOTO JIeCay,
«JKocucTeMa XBOMHOTO Jiecay, «DyHKIIMOHAIBHBIE TPYIIbl OPraHU3MOB B dKOocHUcTeME», «KpyroBopor
BelIECTB B 3KocucteMe», «llemn mnuranus (mactOuiHas, IeTpUTHas)», «IDKOJOrHUecKas HUpaMuia
gucemn», «IKOJIIOTHYECKass MUpaMuaa OMoMacchly, «DKoJorudeckas nupamuaa sueprum», «OopazoBaHue
6omnorta», «llepBuunas cykueccus», «BoccraHoBieHue Jeca mocie MOXKapay, «IKOCHUCTEMa O03epay,
«ArporeHo3», «KpyroBopoT BelecTB 1 MOTOK SHEPTUHU B arporieHo3e», «I[Ipumepsl ypOoskocucTem».

Ob6opynoBanue: repOapuu pacTeHUl, KOJUIEKIIMM HACEKOMBIX, 4yyela MNTUI U 3Beped, repOapuu
KYJBTYPHBIX U IMKOPACTYIIUX PACTCHHI, aKBAPUYM KaK MOJIEIb IKOCUCTEMBI.

JlabopaTropHnasi padora «/3yueHue u onucanue ypo03KOCUCTEMBIY.

IKCKYpeust «IKCKypcHs B THIMYHBIA OMOreoneHo3 (B ayopaBy, Oepe3HsK, eNbHUK, Ha CYXOAOJIbHBIH
WM IOMMEHHBIN JIyT, 03€p0, OOJIOTO)».



IKCKypeHs «IKCKYpCHsl B arpo3KOCUCTEMY (Ha TMOJIE WU B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanpHast IkocucTemMa

buocdepa — obOmieruianerapHas o6ojouka 3emiid, TJ€ CYIIECTBYEeT WM CYHIECTBOBaja >KHU3Hb.
PazButne mpencraBnenuii o O6uochepe B Tpymax . 3wocca. Yuenuwe B. WM. Bepuaackoro o Ouocdepe.
Ob6nactu Ouocdeps! u € cocran. JKuBoe BeecTBO 0Mochepsl 1 ero GyHKIMH.

3aKOHOMEpPHOCTHU cyliecTBoBaHuUs Ouochepsl. OcobeHHocTr Onocdeps! Kak ri100aIbHON HIKOCUCTEMBI.
Junamuueckoe paBHoBecue B 6rochepe. KpyroBopoTsl BemecTB 1 OMOreoOXuMHYECKHE Kb (YIiaepoaa,
a3oTa). PutMudHOCTS siBeHuil B 6nocdepe.

3onanbHOCTh Ouocdepnl. [lonarue o O6mome. OCHOBHBIE OWOMBI CyIIW: TYHApPA, XBOWHBIE Jieca,
CMEIIaHHbIE U IIUPOKOJUCTBEHHBIE Jieca, CTENH, CABAHHBI, ITYCTHIHH, TPONUYECKHE JIeCa, BHICOKOTOPHS.
Knumat, pacTUTenbHbIN U )KMBOTHBIM MUP OMOMOB CYILIH.

CrpykTypa 1 QyHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMaIa U OuochepHbIX (HyHKIIHIA.

Jdemoncrpanunlloptpersi: B. U. Bepnaackuii, 9. 3rocc.

Tabmuue! u cxemsl: «I'eocdepst 3emnmn», «KpyroBopoT a3ota B npupoae», «KpyroBopot yriepona B
npupone», «KpyroBopor kuciopona B npupojae», «Kpyrosopor Boabl B mpupoae», «OCHOBHbIE OMOMBI
cymmy, «Knumaruueckue nosca 3emuan», « Tynapay, «Taiira», «CMemannsiit gecy, «LInpokoarucTBeHHbINH
necy, «Crenby, «CaBanHay, «Ilyctoiusay, « Tponrueckuii iecy.

Tema 11. YesioBek 1 OKpYysKawlas cpeaa

DKOJIOTHYECKHE KpU3MChI M HX MNpUYMHBL. Bo3zgeilicTBue dvenoBeka Ha Ouocdepy. 3arps3HeHue
BO3AYIIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HeHHE BOJHOM cpensl. OxpaHa BOAHBIX PECYpPCOB.
Paspymenne mouBsl. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHe Kinmara.

AHTpONOTreHHOe BO3JEHCTBUE HA pPACTUTEIbHBIM W JKUBOTHBIM Mup. OXpaHa pacTUTEIBHOTO M
KHUBOTHOTO Mupa. OCHOBHBIE TPWUHIMITBI OXpaHbl Tpupoabl. KpacHeie kHuru. Ocobo oxpaHseMbIe
npupoausie Tepputopun (OOIIT). boranuueckue cajabl M 300JI0THYECKHE TTAPKU.

OCHOBHBIC TPUHIUIBI YCTOWYMBOTO pa3BHTHs 4YeJOBEYECTBA W  TPUPOABL. PammoHanbpHOE
MIPUPOJIOTIONB30BAHUE M COXPAaHEHHE OMOJIOTMYecKOro paszHooOpasus 3emiu. OOIMe 3aKOHOMEPHOCTH
TJI00ANBHBIX JKOJOTHYECKHX KpHU3UCOB. OCOOCHHOCTHM COBPEMEHHOTO KpH3UCA W €r0 BEpOSTHHIC
MOCTIEICTBHSL.

PazBuTne METOJOB MOHHMTOPHHTA pPAa3BUTHS OIACHBIX TEXHOTEHHBIX TmporeccoB. Cucmemmovie
uccnedosanuss nepexoda K pecypcocoepezaioujeli U KOHKYPEeHMOCnocooHou sHepeemuke. buonozuueckoe
paznoobdpasue u duopecypcul. Hayuonanvnvie ungopmayuonnvle cucmemvl, obecneuusaroujue 00Cmyn K
ungopmayuu no COCMOSHUIO OMOENbHLIX 81008 U dKocucmem. OCHOBbL dIKOpeadbunumayuy IKocucmem u
cnoco606 6opvobL ¢ buonospedcoeHusMU. Pekoncmpykyus MOpCKux u HA3eMHbIX IKOCUCTIEM.

JemoncTpanuu. Tabmumbl W cxeMbl: «3arps3HeHue atMmocepb», «3arpsisHeHHe ruapocheps,
«3arps3HeHue mnouBb», «llapHukoBbIil 3ddexT», «Ocobo oxpaHseMble NPUPOAHBIE TEPPUTOPHUMY,
«Mopenu yrpaBisieMOro MUPay.

O6opynoBanue: (ororpadun oxpaHsSEMBIX PACTCHHH W >KUBOTHBIX KpacHoit kHuru Poccuiickoit
®enepanun, KpacHol KHUTH peruoHa.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 10 BUOJIOT'MU HA YPOBHE
CPEJHETI'O OBLIEI'O OBPA30OBAHUS

JINYHOCTHBIE PE3YJIbTATDI

OI'OC COO ycranaBiaMBaeT TpeOOBaHUS K pe3yJlbTaTaM OCBOCHHUS OOydaromuMucs MPOTPaMM CpPEIHETO
o0uiero o6pa3oBaHus: JMYHOCTHBIE, METAIIPEIMETHBIE U IIPEIMETHBIE.

B cTpykType AMYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS MPOrpaMMbl 10 OMOJIOTHUH BBIJIEIEHBI CIEAYIOIINE
COCTaBJISIIOLINE: OCO3HAHUE OOYYaIOIIMMUCS POCCUHCKOM TpakIaHCKON HAEHTUYHOCTH — FOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOIIPEENICHUIO, Haluyue momusayuy K o0y4eHUI0 OUOJIOTHH,
yenenanpasienHoe paszeumue BHYTPEHHUX YOEXKICHHM JUYHOCTH Ha OCHOBE KIIIOUEBBIX LEHHOCTEH U
UCTOPUYECKHUX TPATULMNA pa3BUTHS OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCHb U CNOCOOHOCMb 00YUaIOIIUXCS



PYKOBOJICTBOBAThLCSI B CBOCH JIEATEILHOCTH IEHHOCTHO-CMBICJIIOBEIMU YCTAHOBKaMHU, MPUCYIIIUMHU CUCTEME
OMOJIOTUYECKOTO O00pa30BaHUs, HAIUyUe NPABOCO3HAHUS DKOJOTHUUYECKOW KYJIBTYPBI, CHOCOOHOCMU
Ccmasumy 1eJI1 U CTPOUTD KU3HEHHBIC TJIAHBI.

JIMYHOCTHBIE pe3ybTaThl OCBOSHHUS IMPOTPAMMBI 1O OWOJIOTHHU JIOCTUTAIOTCSA B €AMHCTBE YUEOHOU U
BOCIIUTATEILHON NESITEIIbBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMH POCCUHUCKMMH COLIMOKYJIBTYPHBIMU,
WUCTOPUYECKUMH M JTyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TMPUHATHIMU B OOIECTBE MpaBUIAMU U
HOpPMaMHu TIOBEACHHUS W CIOCOOCTBYIOT MPOIECCAaM CaMOIO3HAHHUS, CAaMOBOCIIUTAHUS U CaMOPa3BUTHS,
pPa3BUTUSl BHYTPEHHEW MO3ULMHU JMYHOCTH, NATPUOTHU3MA M YBAXKEHUS K 3aKOHY M MPaBONOPSIKY,
YEJIOBEKY TPYJla M CTapIieMy MOKOJICHHUIO, B3AUMHOTO YBa)XXE€HHUsI, OEPEKHOTO OTHOMICHHS K KYJIbTYPHOMY
HacIeANIo U TPAIULIMSIM MHOTOHaMOHaIbHOTO Hapoaa Poccuiickoit denepannu, npupoae U OKpyx aromen
cpene.

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS Y4eOHOTO MpeameTa « buonorus» A0KHBI OTpaXKaTh TOTOBHOCTH H
CIIOCOOHOCTh 00Y4aOIIMXCSl PYKOBOJACTBOBATHCA CPOPMHUPOBAHHOW BHYTPEHHEM NO3MIMEN JIMYHOCTH,
CUCTEeMON IIEHHOCTHBIX OpHEHTAllMd, TO3UTHUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOrOo OOIIeCTBa, pACIIUPEHUE JKU3HEHHOTO OIbITa M OIbITA
JEATEIbHOCTH B MPOLECCE peai3allid OCHOBHBIX HANpPABICHHN BOCIHMTATEIBLHOM AESITENIBHOCTH, B TOM
YHCJIe B YACTH:

1) rpaIaHCKOr0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTh TPAKTAHCKON MO3UIIMKA OOYYAIOIIETOCsl KaK aKTUBHOTO M OTBETCTBEHHOI'O UJieHA
pOCCUICKOTO O0IIIEeCTBa;

OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBOXKCHHE 3aKOHA U TTPABOTIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH AEATEIHLHOCTH MPU CO3JaHHH YYEOHBIX MPOEKTOB, PEUICHHUH
y4eOHBIX U IMO3HABATEIBHBIX 33144, BHIMOJIHEHUN OMOJIOTUUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAEIATH COOCTBEHHYIO MO3UIUIO 110 OTHOIICHHIO K SBIICHUSM COBPEMEHHOM KU3HU U
OOBACHATH €€;

YMEHHE YUUTHIBATh B CBOUX JEHCTBUSX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aUMOACHCTBUS JTIOJCH C
Pa3HBIMU YOSKICHUSIMHU, KYJIbTYPHBIMH IIECHHOCTSMH M COIIMAIBHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHMYECTBY B IMPOIIECCE COBMECTHOTO BBHIMOJTHEHHS y4EOHBIX, TTO3HABATENBHBIX U
WCCTIEOBATEIIbCKUX 3a7lad, YBAKUTEIHHOTO OTHOIICHHWS K MHEHHUIO ONIMOHEHTOB MPU OOCYXICHUHU
CHIOPHBIX BOMPOCOB OMOJOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOU JIEATEITLHOCTH;

2) NIaTPUOTHYECKOT0 BOCITUTAHMS

c(hOpMUPOBAHHOCTh POCCUHCKON TPAKIAHCKOW HJIEHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K CBOEMY
HapOAy, YyBCTBAa OTBETCTBEHHOCTHU Iepe PoanHOM, ropnocTu 3a CBOM Kpaii, cBor0 PonuHy, CBOU fA3BIK U
KYJIbTYpY, IPOIIOE U HACTOSIIIIEe MHOTOHAIIMOHATLHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEIUIO U MaMsTHUKAM MPUPOJbI, TOCTHREHUsIM Poccuu B
HayKe, UICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IIE;

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCUHWCKUX YYEHBIX B CTAHOBJICHHE W pPa3BUTHE OUOJIOTHH,
TMOHUMAaHUs 3HAYCHUS OWOJIOTMHM B TIO3HAHWW 3aKOHOB NPHUPOABI, B JKU3HHU YEJIOBEKAa M COBPEMEHHOTO
00111eCTBA;

unenHas yoexaI€HHOCTh, TOTOBHOCTh K CIY)KEHHMIO M 3amure OTedecTBa, OTBETCTBEHHOCTh 3a €r0
cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAaHME AYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/Ia;

c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBEICHUS;

CIOCOOHOCTh OIICHUBATh CHTYAIIUIO U IPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYIyIIero;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POJUTENSIM, CO3AaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO MPUHATHS
LIEHHOCTEH CEeMEMHOM KU3HU B COOTBETCTBUU C TPAJULIUSIMU Hapo 0B Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHMSI:



ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIOYasl ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA,
CIOpTa, TpyJa, OOIECTBEHHBIX OTHOIICHUH;

MTOHMMAHHUE SYMOLIMOHAJIBHOTO BO3/AEUCTBUS KUBOU MPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPAKEHHIO B pa3HbIX BHAAX HCKYCCTBA, CTPEMJICHHE MPOSIBIATh KadecTBa
TBOPYECKOU JINYHOCTH;

5) ¢usuyeckoro BoOCHUTAHMS, (POPMHPOBAHHUA KYJIbTYPbI 3I0POBbSI H 3MOLMOHAJIBHOIO
0J1aronoJryyms:

MOHMMAaHME U pean3anus 3I0pOBOro U 0e30macHoro oopasa >KU3HU (340pOBOE MHUTAHHE, COOII0ACHNE
TUTMEHUYECKUX MPaBUI U HOPM, COQIIaHCUPOBAHHBIN PEXXUM 3aHATUN U OTIbIXA, PEryJisipHas pu3nyecKas
aKTUBHOCTbH), O€PEKHOI0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K COOCTBEHHOMY (PU3HUECKOMY
U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE WEHHOCTU TPaBUI HMHIWBUIYaTbHOTO W KOJIJIEKTUBHOTO O€30MacHOr0 TMOBEACHUSA B
CUTYaIUAX, YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE TMOCIEJCTBUI U HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOICHHS alKOTOJsl, HAPKOTHUKOB,
KypeHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYAY, OCO3HAaHUE [IEHHOCTH MacTepCTBa, TPYA0Jto0ue;

TOTOBHOCTh K AKTHUBHOM JESTENBHOCTH TEXHOJOTMYECKOM U COIMAJIbHOW HANpPaBICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENIBHO BBIIOIHSTH TaKyIO JAESTEIbHOCTD;

MHTEpeC K Pa3IuuHbIM cepam MpophecCHOHATBHON NeSTeNbHOCTH, YMEHHE COBEpIAaTh OCO3HAHHBIN
BbIOOp Oynyieit npodeccuu U peann30BbIBaTh COOCTBEHHbBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTb M CITIOCOOHOCTH K 00pPa30BaHUIO M CaMOOOPa30BAHUIO Ha MPOTSHKEHUH BCEH YKU3HU;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

9KOJIOTHYECKHU LIeIecO00pa3Hoe OTHOIICHHE K MPUPOJE KaK MCTOYHMKY KHM3HHM Ha 3emie, OCHOBE €&
CYLIECTBOBAHMSI;

MOBBIIIICHUE YPOBHS IKOJIOTUYECKOW KYyNIbTYphl: MPHOOPETEHUE OMbITa TUIAHUPOBAHUS TMOCTYIKOB H
OLICHKH UX BO3MO’KHBIX MOCIEACTBUI /ISl OKPYXKAIOLIEH cpebl;

OCO3HAaHME TI00ATLHOTO XapaKTepa SKOJIOTHYECKHX MPOOJIeM U IyTel UX PeLIeHHUs;

CIIOCOOHOCTH MCIOJIb30BaTh MpUOOpETaeMble IPU U3YUEHUN OMOJIOTUY 3HAHUS U YMEHUS IIPU PEIICHUH
mpo0yieM, CBSI3aHHBIX C PAMOHAIBHBIM MPHUPOJIOTNOIB30BAaHUEM (COONIOIGHNE TIpPaBWJI TMOBEICHUS B
MpPHUPOJIE, HAMpaBICHHBIX Ha COXPAaHEHHWE pPAaBHOBECUS B DJKOCHCTEMaxX, OXpaHy BHUIOB, IKOCHCTEM,
ouochepsl);

AKTUBHOE HENPUITUE JCHUCTBHI, NPUHOCIIIMX BpEd OKPYKAIOIIEH MNPUPOJHON Cpene, YMEHHue
MIPOTHO3MPOBATh HEONATONMPHUITHBIE HSKOJIOTHUECKHE TOCIEACTBUS TNPEANPUHUMAEMBIX JEHCTBUI U
MpeI0TBpaLIaTh UX;

HaJU4Khe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKON KYJIbTYphI, OIbITa AESITEIbHOCTU
JKOJIOTMYECKOM  HANpaBI€HHOCTH, YMEHUS  PYKOBOJACTBOBAaTbCS MMH B  II03HABATEJIbHOM,
KOMMYHUKAaTUBHOM W COLMAJIBHOM MpPAaKTHUKE, FOTOBHOCTU K Y4YacTHUIO B TMPAKTUUYECKOW JEATETbHOCTH
JKOJIOTMYECKON HAIIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHHUS:

c(OpMHUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U
OOIIIECTBEHHON NPaKTHUKH, OCHOBAaHHOI'O Ha JHAJIOTe KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO
MeCTa B MOJIMKYJIBTYPHOM MHDE;

COBEPILECHCTBOBAHUE S3BIKOBOW W YHUTATEIBbCKOM KYJIbTYpPhl KaK CpPEJCTBAa B3aUMOJACHCTBUS MEXKIY
JIOJbMH U ITO3HAHUS MUPA;

MOHUMaHUe crienuuKu OMOJIOTUN KaK HayKH, OCO3HAHUA €€ poju B (HOPMUPOBAHUU PAIOHATIHHOIO
HAyYHOTO MBIIUIEHUS, CO3JaHUM IIEJIOCTHOTO MPEACTABICHHUS 00 OKpYKAIOIIeM MHpE KaK O €IUHCTBE
MIPUPOJBI, YeJOBEKa W OO0IIecTBa, B IMO3HAHWU HPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHHHd MpodiieM
COXPaHEHHUs IPUPOIHOTO PAaBHOBECHUS;

yOeXAEHHOCTh B 3HAYUMOCTH OHMOJIOTHMU MJii COBPEMEHHON IMBWIM3ALMM: OOECIeYeHUs HOBOIO
YPOBHS Pa3BUTHUSI MEHUIIMHBI, CO3J[AHNE TTEPCIIEKTUBHBIX OMOTEXHOJIOTHHA, CTIOCOOHBIX pelIaTh PECypCHBIC
MpoOJIeMbl Pa3BUTHS YEJIOBEYECTBA, MOKCKA MyTeH BBIXOJA M3 TNOOATbHBIX SKOJOTHYECKUX MpoOsieM U



obecrieyeHns Tepexoja K YCTOWYMBOMY pa3BUTHIO, PAIlMOHAIBHOMY HCIOJIB30BAHUIO TPUPOIHBIX
pecypcoB 1 (POPMHPOBAHHIO HOBBIX CTAHAPTOB JKU3HH;

3aWHTEPECOBAHHOCTh B MOJYyYCHUH OMOJIOTMUECKUX 3HAHUM B IENSX MOBBIIMIEHUS OOIICH KyIbTYpHI,
€CTECTBEHHO-HAyYHOH  I'paMOTHOCTH, KaK COCTaBHOH 4YacTh  (YHKIHMOHAJIBHOW T'PaMOTHOCTH
oOyuaronuxcs, GopMUpyeMOH NpU U3y4E€HUU OMOJIOTHH;

MOHUMAaHHUE CYIIHOCTH METOJIOB TO3HAHHMS, HCIOJB3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH
WCTIOJB30BATh TIOJIy9aeMble 3HAHWS IS aHaIW3a W OOBSCHEHHS SIBJICHUH OKPYXKAIOMIETO MHpa H
MPOUCXOJAIMIMX B HEM HM3MEHEHUH, yMeHHe JenaTb OOOCHOBAHHBIE 3aKJIIOYEHHsS Ha OCHOBE HayYHBIX
(haKTOB M MMEIOIINXCS TaHHBIX C IEITBI0 TIOJTYYECHHUS JTOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OHMONIOTMYECKHE 3HAHMS JUIsL pElIeHHs NpolseM B
peabHBIX KU3HEHHBIX CHTYaIUsX;

OCO3HaHME IIEHHOCTM HAyyHOW JI€ATENIbHOCTH, TOTOBHOCTb OCYIIECTBISATh MPOEKTHYIO H
MCCIIEIOBATENLCKYIO JIEITETFHOCTh HHIANBHUIYaJIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHIO M €aMOOOpa30BaHHIO, K AKTUBHOMY
MOJTYYSHHIO HOBBIX 3HAHUH 1O OMOJIOTHH B COOTBETCTBHH C )KU3HEHHBIMHU IIOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeamMeTHbIe pe3ylbTaThl OCBOEHUS Y4eOHOTo mpeaMera «bronorusn BKIIOYAIOT: 3HAUUMBIE AJIs
(hopMUpOBaHHUS MHUPOBO33PEHUS OOYUAIOIIMXCS MEKIUCIUIUIMHAPHBIC (MEXIPEIMETHBIE) OOIeHayYHbIS
MOHATHSI, OTpaXKalol[he IIeOCTHOCTh HAYYHOW KapTUHBI MHpa M CHEHU(PHUKY METOJO0B IO3HAHUS,
HCIIONIh3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHs, SIBIICHUE, MTPOIIECC, CUCTEMa, HAyUHbIN (aKT,
MPHUHIIAIL, THIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeI0BaHNe, HaONI0ICHUe, W3MEpPEeHHE,
SKCTIIEPUMEHT U JPYTHUE); YHHBEpCAJIbHBIE ydeOHBIC NEWCTBHS (MO3HABaTEIbHBIE, KOMMYHHUKATHBHEIE,
perynstuBHble), obecrneunBarone GopMupoBaHue (QYHKIMOHAIBHONH TPAaMOTHOCTH M COLUATBHON
KOMITETCHITH 00ydJaromuxcs; CITOCOOHOCTh 00ydJaronmxcst WCIIOIh30BaTh OCBOCHHBIC
MEXIUCUUIUTMHAPHBIE, MHPOBO33PCHUECKHE 3HAHWs W yHHUBEpcajdbHble Yy4eOHblE JACWCTBUA B
IT0O3HABATEJIBHON U COLIMAIBHON MTPAKTHKE.

B pesynbrare usyueHus: OHONIOTHH Ha YPOBHE CPEAHETO O0IIero oopa3oBanus y o0ydaronierocst Oyayr
chopMupOBaHBl  TO3HABATEIIbPHBIC  YHUBEpPCAIbHBIE  Y4COHBIC  JEHCTBUS, KOMMYHHKATHBHBIC
yHHUBEpCaldbHbIe Y4eOHbIe HCHCTBHS, PEryIsSTUBHBIC YHUBEpCAIbHbIC ydeOHBbIC NEWCTBUS, COBMECTHAs
NeSATEeTbHOCTD.

MertanpeaMeTHble pe3yabTaThl OCBOCHHSI MPOTPaAMMBI CPEAHETO OOIIer0 O0pa30BaHUS IOJKHBI
OTpakaTh:

OBiaieHHe YHHBEPCAJIbLHBIMU YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JOrHYeCKHE TeHCTBHUS:

CaMOCTOSITENILHO (POPMYITUPOBATEH U AKTYaTU3UPOBATH IPOOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

WCIOJIb30BaTh IPU OCBOCHUH 3HAHUM MPUEMBI JIOTMUECKOT0 MBIIUICHHS (aHAINU3a, CHHTE3a, CPAaBHEHUS,
KIaccupuKanuu, 0000IIeH ), PACKPBIBATH CMBICT OMOJIOTUYECKUX MOHATHH (BBIACIATh UX XapaKTepHBIC
MPU3HAKHU, YCTAaHABJIMBATH CBSI3U C IPYTUMH IMOHSATHSIMHU);

OTIPECIIATh e JAEATEIHHOCTH, 3a/JaBasl MapamMeTpbl U KPUTEPUU KX JOCTHXKCHHUS, COOTHOCHUTH
Pe3yNbTaThl JESTENILHOCTH C MTOCTABIEHHBIMU LIEISIMH;

HCIOJIb30BaTh OMOIOTUYECKHE MOHITHS [l O0BSICHEHUS (DAKTOB U SIBJICHUH KUBOU MPUPOJIBL;

CTPOUTH JIOTHUECKHE pacCyKIAeHHUs (MHIYKTUBHBIC, JEOyKTHBHbIC, [0 aHAJOTHH), BBISABIATH
3aKOHOMEPHOCTH H TPOTUBOPEUHsT B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIHpPOBATh BBIBOIABI U
3aKIJIIOYEHUS,

MIPUMEHSTh CXEMHO-MO/ICIbHBIE CPEACTBA AJIsl MPEJCTABICHUS CYIIECTBEHHBIX CBA3CH M OTHOIICHUH B
M3y4aeMbIX OMOJOTHYECKHX O0BEKTaX, a TaKKe MPOTHUBOPEUM Pa3HOTO POJa, BBISIBICHHBIX B Pa3IMUHBIX
MH(OPMALIMOHHBIX HCTOUYHUKAX;

paszpabaThiBaTh IJIaH pEIIEHUs NpoOJeMbl € Y4YETOM aHaiM3a HMEIOIIUXCS MaTepHalbHBIX H
HEMaTepUaIbHBIX PECypPCOB;

BHOCHTb KOPPEKTUBBI B JESTEIBbHOCTb, OLIEHUBATh COOTBETCTBHE PE3YyJbTATOB IIENIsIM, OLEHUBATh
PHUCKH MOCTEACTBUMN JACATEIBHOCTH;



KOOPJWHUPOBATh U BBINOIHATH PabOTy B yCIOBUSX pEAIbHOTO, BUPTYaJbHOTO U KOMOWHUPOBAHHOTO
B3aUMO/JICHCTBHUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MPH PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCIeI0BATEIbCKHE IeHCTBHS:

BJIQJIETh HABBIKAMH Y4e€OHO-HMCCIIEIOBATEIbCKON M MPOEKTHOW NESITeIHbHOCTH, HAaBBIKAMU Pa3peIIeHUs
pobJeM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSTEIbHOMY MOUCKY METOJIOB PELICHUS MPaKTHYECKUX
3aJa4, MPUMEHEHUIO Pa3IMYHBIX METOIOB MTO3HAHUS;

HCMOJIb30BaTh Pa3IMYHbIE BUIBI JEATEIBHOCTH MO IMOJYYEHHIO HOBOTO 3HAHUS, €ro MHTEpIpeTaluy,
npeoOpa3oBaHUI0 W TPUMEHEHHIO B YYEOHBIX CHTyalMsX, B TOM 4YHCIE TPH CO3MAaHUH Y4YEOHBIX H
COLIMAJIBHBIX NMPOEKTOB;

(hopMHUpOBATh HAYYHBIN THUI MBIIUIICHHS, BIAJETh HAYYHON TEPMHHOJIOTHUEH, KIFOYEBBIMH MTOHATHSIMHI
U METOJIaMH;

CTaBUTh U (HOPMYITUPOBATh COOCTBEHHBIE 3aJadud B 0Opa30BATENBHON NEATEIFHOCTH W KH3HEHHBIX
CUTYyallUsX;

BBISIBJIATH TTPUYMHHO-CJICICTBEHHBIE CBS3M M aKTyaJlM3HpOBATh 3a/ady, BBIJBUTATh THIIOTE3Yy €&
pelleHHs], HaXOAWUTh apryMEHThI s JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHMH, 3a7aBaTh NapaMeTpbl U
KPUTEPHH PELICHHUS;

aHAJM3UPOBaTh IOJyYEHHBIE B XOJ€ PELICHMs 3aJayd pPe3yJbTaTbl, KPUTUYECKH OLEHMBATH HX
JOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISATh  IICJICHANIPABIICHHBIM IMOWCK IEpPeHOca CpPeACTB W CIIOCOOOB  JCWCTBUS B
po(eCCUOHATIBHYIO CPELY;

yYMETh TIEPEHOCUTDH 3HAHUS B MO3HABATEIIHHYIO M MMPAKTHUYECKYIO 00JI1aCTH )KU3HECSTEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTeil;

BBIJIBUTaTh HOBBIC WJCH, TpeAiaraTh OPUTHHAIBHBIE TOAXOIBI W PEIICHUS, CTaBUTh IMPOOJIEMBI U
3aJ]auu, JOMyCKAloIKe abTepHATUBHBIEC PEILICHHUS.

3) pabora c unopmanmeii:

OPUEHTUPOBATbCS B PA3UYHBIX HCTOYHHMKAX HH(OpMaruu (TEKCTe y4eOHOTo MOCOOMs, Hay4dHO-
TIOITYJISIPHOM JITEpaType, OMOJOTHUECKUX CIIOBAapsX W CIPABOYHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
WntepHere), aHanuM3MpoBaTh HMH(GOpPMAIMIO Pa3lIWYHBIX BUAOB M (OpPM NpeACTaBICHUS, KPUTHUYECKU
OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTHBOPEUHBOCT;

(opMyaMpOBaTh 3aIPOCHl M MPUMEHATh Pa3IMYHbIE METOJbI MPH MOUCKE U OTOOpEe OMOIIOrHYEeCcKOit
nH(popMalu, HEOOXOAUMOM ISl BBIMOJIHEHHS YUeOHBIX 3a7a4;

npuodperaTh OTIBIT UCTIOJIb30BaHUS MHPOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOT U,
COBEPIIEHCTBOBATh KYJIBTYPY aKTUBHOTO MCIIOJIH30BAHMUS PA3IUIHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTUMANbHYIO (OpMYy TMpelncTaBieHHs Ouonornyeckod HHGOpMaIUH
(cxempl, TpaduKu, THarpaMMBbl, TAOTUITEI, PUCYHKH U IPYTOE);

WCTOJIb30BAaTh HAay4YHBIH SI3BIK B KauecTBE CpeACTBa Mpu pabore ¢ OHONOrMYecKoil MH(popManuei:
MPUMEHATh XUMUYECKHEe, (U3MUYECKUE U MaTeMaTHYECKHE 3HAKU M CUMBOJIBI, (opMyIbl, abOpeBuaTypy,
HOMEHKJIATYpY, UCIOJIb30BAThH U MTPEOOPa30BBHIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BIAJIeTh HAaBBIKAMU DACIO3HABAHMSA M 3allUThl HHpOpMalLMK, HUHPOPMALMOHHON Oe30macHOCTH
JUYHOCTH.

OBJaieHNe YHUBEPCAIBHBIMH KOMMYHUKATHBHBIMY 1eHCTBUAMU:

1) oO1enne:

OCYIIECTBIISAITh KOMMYHHUKAIlMM BO BceX cdepax MKH3HH, aKTHMBHO Yy4YaCTBOBAaTh B JHAJIOTe WIIH
JUCKYCCHM IO CYILECTBY OOCyXkJIaeMoi TeMbl (yMEHHE 3a/aBaThb BOIPOCHI, BBICKAa3bIBaTh CYKICHUS
OTHOCHUTEIIFHO BBITIOJIHEHUS TpeaaraeMoi 3a/adyd, yYUTHIBATh WHTEPECHl M COTIACOBAaHHOCTH MO3MIIMNA
JPYTUX yY4aCTHUKOB JIMAJIOTa WU IUCKYCCHN);

pacrio3HaBaTh HeBepOaJbHBIE CpEACTBAa OOIIEHUS, IOHMMATh 3HAYCHHE COLMAIBHBIX 3HAKOB,
NPENOCHIIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTyallMid, YMETb CMAryaTb KOH(QUIMKTBI U BECTH
MIEPErOBOPHI;



BJIAJIETh PA3IMYHBIMU CIOCOOAMH OOIIEHUS U B3aUMOJICHCTBHSA, TIOHUMATh HAMEPEHHS IPYTUX JIIOJIEH,
MPOSIBIISITh YBAXHUTEIbHOE OTHOILEHHE K COOECEIHMKY M B KOPPEKTHOW ¢opme (HhopMyIHpoBaTh CBOU
BO3pa)KEHUS;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAaHUEM SA3BIKOBBIX CPENICTB.

2) coBMeCTHAsI 1eSITeIbHOCTD:

MOHUMAaTh U HUCHOJb30BATh MPEUMYILECTBA KOMAHJHOM M HMHIUBHIYaJbHOM pabOThl MpPU peIIeHUH
Ouonoruuyeckod  mpoOieMbl, OOOCHOBBIBaTH HEOOXOJUMOCTb INPUMEHEHHUS TPYNIOBBIX  (HopM
B3aMMO/ICHCTBUS NPU peIIeHUH YueOHOH 3a/1a4H;

BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JNEHCTBHM ¢ yu€TOM OOLIMX MHTEPECOB U BO3MOKHOCTEH
Ka)KJOT0 WIECHA KOJIJIEKTUBA;

MPUHUMATH 1LIEJTM COBMECTHOH JAEATEIbHOCTH, OPraHU30BbIBATH U KOOPAUHUPOBATH ACHCTBHUS IO €€
JOCTHKEHHIO: COCTABIIATH IUIAH AEHCTBHM, paclpeesaTh POJid ¢ y4ETOM MHEHUI Y4aCTHUKOB, 00CYKIaTh
pe3yJIbTaThl COBMECTHON pabOTHI;

OLIEHMBATh KauyeCTBO CBOET0 BKJaJa W KaXJOTO Yy4YaCTHHKAa KOMaHAbl B OOMMH pe3yabTaT o
pa3paboTaHHBIM KPUTEPUSIM;

IIpeaaraTb HOBBIE MPOEKTHI, OLEHUBATh UIECH C MO3ULUN HOBU3HBI, OPUTMHAIBHOCTH, NIPAKTUYECKOU
3HAYUMOCTH;

OCYILIECTBIIAATh IIO3UTUBHOE CTPATErMYECKOE IIOBEIACHHE B PpAa3IMYHBIX CHUTyalUsX, NPOSABIATH
TBOPYECTBO U BOOOpakeHUe, ObITh MHUIIMATUBHBIM.

OBnageHne YHMBEPCAJIbHBIMHU PeryJ/JsiTHBHBIMU 1eHiCTBUAMM:

1) camoopranu3amusi:

UCMOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsl BBIABICHUS NPOOJIEM M UX PELICHHS B JKU3HEHHBIX U
y4eOHBIX CUTYyalUsIX;

BbIOMPATh HA OCHOBE OMOJOIMYECKUX 3HAHUH 1IEJIeBbIE U CMBICIIOBBIE YCTAHOBKH B CBOUX JIEHCTBUAX U
MOCTYIKaX 10 OTHOIIEHHUIO K KUBOI MPUPOJIE, CBOEMY 3/I0POBBIO U 3I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITENIFHO OCYIIECTBJIATH IO3HABATEIbHYIO JESATEIBHOCTh, BBIABIATH MPOOJIEMBI, CTaBUTh U
(dhopMynpoBaTh COOCTBEHHBIE 3a/1a4U B 00pa30BaTEIbHON AESITENbHOCTH U )KU3HEHHBIX CUTYaIIHSIX;

CaMOCTOSITENIFHO COCTABJIATh IJIaH pPEUIeHUsT NpoOieMbl ¢ Y4ETOM MMEIOIIUXCS PECypcoB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEAIIOYTEHHH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKH1 y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEATNIOUYTEHUN;

JieNaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 33 PEILLICHUE;

OLICHHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSABICHUIO IIUPOKOW 3PYAMIMU B pa3HbIX OOJIACTIX 3HAHUM,
TTOCTOSTHHO TTOBBITIIATH CBOM 00pa30BaTeIbHBIN U KyJbTYPHBIA YPOBEHD.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JCATEIbHOCTb, OLICHUBATH COOTBETCTBHE
PE3YJIbTATOB LIEISAM;

BIA/IeTh HaBBIKAMU IIO3HABATEIbHOM pE(PIEKCMM KaK OCO3HAHUS COBEpIIAEMBIX JEHCTBUH U
MBICIMTEIbHBIX MIPOIECCOB, UX PE3yJIbTATOB U OCHOBAHUH, HCIIOIB30BaTh MPUEMBI pedIeKCUU IS OLIEHKU
CUTYyalllu, BBIOOPA BEPHOT'O PEILICHMS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKEHUIO;

IIPMHUMATh MOTHMBBI U apIyMEHTBI IPYTHX IIPHU aHAJIU3€E PE3YNIbTATOB ACATECIbHOCTH;

3) npuHATHE cedsi U IPYTrHX:

MPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTHX IIPU aHAIU3€E PE3YNIbTATOB ACATEIbHOCTH;

IIPU3HABATh CBOE MPABO U IPaBO APYTUX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULUH JPYTOro YesioBeKa.

NPEAMETHBIE PE3YJIbTATBI
[IpenMeTtHbIie pe3ybTaThl OCBOCHUS COJEpkKaHusi yueOHoro mpenmMera «buosorus» Ha yriryoaéHHOM
YPOBHE OpHEHTHUPOBaHBl Ha oOecrmeueHne NpoduiIbHOro o0ydeHHs oOyuarommxcst Ouonorud. OHu
BKJIIOYAIOT: crienuuyecKue A OMOJIOTUY HAayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUIl IO OCBOCHHUIO,



MHTEPIIPETAllMM U MPEOOPa30BAHUIO 3HAHUM, BUBI AESITEIBHOCTU O TOJYYEHHIO HOBBIX 3HAHUH U HX
NPUMEHEHUIO B Ppa3IM4YHBIX Y4YeOHBIX, @ TaKKe B peallbHbIX JKU3HEHHbIX cuTyarusx. IIpenmerHsie
pe3yJIbTaThl IPEACTABIEHBI IO FOJJaM U3yUEHUSI.

IIpenmerHbie pe3yabTaTbhl OCBOeHHsI y4deOHOro mpeamera «buosorusi» B 10 knacce NOJKHBI
0Tpa’kaTh:

c(OPMHPOBAHHOCTh 3HAaHMW O MecTe M pOJM OHOJIOIMH B CHUCTEME ECTECTBEHHBIX HayK, B
(OpMUPOBAaHUM €CTECTBEHHO-HAy4YHOH KAapTHUHBI MHpa, B IO3HAHWU 3aKOHOB MPUPOJBI M DPELIEHUU
po6JIeM palMoOHAILHOIO IPUPOAONOIB30BAHHUS, O BKJIA/Ie POCCUHCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OHoJIorHNy;

BJIaJICHHE CUCTEMOM OMOJIOTMUECKUX 3HaHUI, KOTOpasi BKJIIOUAET: OCHOBOIOJIAraoue OnoJornueckue
TEPMUHbl M TOHATUS (OKWU3Hb, KIETKA, OpraHu3M, MeTa0oJu3M, TIOMEOCTa3, CaMOpEryJsLus,
CaMOBOCIIPOM3BE/ICHUE, HACJIEJCTBEHHOCTh, MU3MEHYMBOCTb, POCT U pa3BUTHE), OMOJIOIMYECKHE TEOpHUU
(xnerounas teopus T. IlIBanna, M. lllneiinena, P. Bupxosa, XxpoMocomHasi Teopusi HaCIEACTBEHHOCTH T.
Moprana), yuenus (H. V. BaBwioBa — o 1neHTpax MHOrooOpasus M HPOMCXOXAECHUS KYJIbTYPHBIX
pacTeHuit), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB TEPBOTO IOKOJEHUS, PACHICIUICHHUS, YUCTOTHI TaMET,
HE3aBUCUMOTI0o HacienoBaHus I'. MeHzens, rOMOJIOTHUECKUX PSIIOB B HACJIEACTBEHHONH M3MeHuuBocTH H.
. BaBunosa), npuHIUIBI (KOMIUIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMHM METOJaMH HAy4YHOTO T[IO3HAHMS, HCHOJb3yeMBIX B OHMOJIOTHYECKHUX
HCCIIEIOBaHMX KUBBIX O0BEKTOB (OMHCAHNUE, U3MEPEHHE, HAOII0/IEHUE, SKCIIEPUMEHT);

YMEHHME BBIICIATH CYIIECTBEHHBIE IPU3HAKU: BHPYCOB, KIETOK MPOKApHOT M 3YKApHOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HCIIe OaKTepuil, TpuOOB, pacTeHUH, )KUBOTHBIX U
YeJIOBEKA, CTPOCHMSI OPraHoB M CUCTEM OpPraHoB pAacTEHMM, JXUBOTHBIX, YEJIOBEKA, IPOLECCOB
KU3HEAESITENbHOCTH, MPOTEKAIOIINX B OpraHU3Max pacTeHUH, >KMBOTHBIX M YEJIOBEKa, OMOJIOTMYECKHX
MpoIleccOB: OOMEHa BellecTB (MeTaboiM3M), NPEBpAILllCHUs SHEPruu, OpOXKEHHs, aBTOTPOGHOrO H
reTepoTpoHOro THUIOB NUTaHMS, (POTOCHHTE3a M XEMOCHHTE3a, MMTO3a, Meilo3a, TaMeToreHesa,
SMOpHOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHUS, WHAWBUIYATbHOTO Pa3BUTHs OpraHHU3Ma
(oHTOTEHE3a), B3aMMOICUCTBHS TEHOB, TE€TEPO3HCA, HCKYCCTBEHHOTO 0TOODA;

YMEHHUE YCTAHABIMBATh B3aWMOCBS3M MEXJy OpPraHOMIAMHU KIETKH M HMX (QYHKUUSAMH, CTPOCHHUEM
KJIETOK pa3HbIX TKaHe U UX QyHKIUSAMU, MEXY OpraHaMi M CUCTEMaMU OpraHOB Y PACTEHUH, )KUBOTHBIX
U 4elloBeKa U MX (YHKUUSAMH, MEXIY CHCTEMaMM OPTraHOB M HUX (DYHKIMSIMM, MEXAY dTarmaMud oOMeHa
BEIIECTB, ATalaMH KJIETOYHOTO LHKJIA U JKU3HEHHBIX IUKJIOB OPraHU3MOB, 3TanaMu 3MOPHOHAIBHOIO
pa3BUTHS, TEHOTUIIOM U ()EHOTHUIIOM, (PEHOTHUIIOM U (haKTOpaMu cpesibl OOUTaHUS;

YMEHHE BBISBISATh OTJIMYUTENbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCJIE PACTEHUH, KUBOTHBIX U
YEJI0BEKA;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTMYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY
JUIS 1OKa3aTeNIbCTBA POJCTBA OPTaHU3MOB Pa3HbIX CUCTEMATUYECKUX IPYIII;

yMEHUE pelarb OHOJIOTMYECKHE 3a/laud, BBIABIATE I[PUUYMHHO-CIECACTBEHHBIE CBA3M MEXKIY
UCCIIeAYeMBIMU OMOJIOTMYECKHMMHU TPOLIECCaMH U SBJICHUSAMH, JIEJIaTh BHIBOJBI U MMPOrHO3bI HA OCHOBAHUH
MIOJyYEHHBIX pE3yJbTaTOB; YMEHHE BBINOJHATH JIAOOPATOPHBIE M INpaKTHUECKUEe paboThl, COOIIOAATH
npaBuia npu pabore ¢ yueOHBIM U J1AaOOPAaTOPHBIM O0OpPYIOBAHHWEM; YMEHHE BBIABHIaTh TMIIOTE3bI,
IIPOBEPATh UX SKCIEPHUMEHTAIBHBIMU CPEICTBAMHU, (POPMYIUPYs L€Jb HCCIEAO0BaHUS, AHAJIU3UPOBATH
IIOJIy4YE€HHBIE PE3YJIbTAThI U I€TaTh BBIBOBL;

YMEHHE y4acTBOBAaTb B y4€OHO-MCCIIEOBATENBCKON padoTe Mo OMOJOrMM, SKOJOTMU U MEIULMHE,
MIPOBOJIMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOILECTB, U yOJUYHO MPEACTABIATh M10Jy4YE€HHbIE PE3YIIbTaThl
Ha YYEHUYECKUX KOH(DEPEHIUX;

YMEHHE OLEHMBATh AITUYECKHE AaCHEeKThl COBPEMEHHBIX MCCIEIOBAHUH B 00JacTM OHOJIOTMH U
MEIUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOAOTBOPEHUE, HANpPABICHHOE HW3MEHEHUE TIE€HOMa U
CO3JlaHH€ TPAHCT€HHBIX OPraHU3MOB);

YMEHHUE OCYLIECTBISATh OCO3HAHHBINA BBIOOp Oymaymiei mpodeccuoHanbHOM esITeIbHOCTH B 007acTh
OMOJIOTMH,  MEIULMHBI,  OWOTEXHOJIOTUH,  BETEPHUHAPHM,  CEIbCKOIO  XO34HCTBA,  MHIIEBOU
MPOMBIIIJIEHHOCTH, YIVIYOJIATh IO3HABATENIbHBIN HMHTEpPEC, HANpaBICHHBIH Ha OCO3HAHHBIM BBIOOP



COOTBETCTBYIOIIEH Mpodeccur 1 MpoJ0JDKeHHE OMOJIOTHUECKOT0 00pa30BaHUsl B OPTaHU3ALUAX CPEIHETO
po¢eCCUOHATBHOTO U BBICILIEr0 00pa30BaHMUs.

IIpenmerHble pe3yabTaTbl OcBOeHUsi ydeOHoro mpeamera «buonorus» B 11 Kaacce OIKHBI
OTpaXKaTh:

c(OpPMUPOBAHHOCTh 3HAaHUM O MecTeé W pPOJM OHOJIOTMM B CHCTEME ECTECTBEHHBIX HAayK, B
(OpMHUPOBAaHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHBI MHpPA, B MO3HAHUU 3aKOHOB INPHPOJIBI U
pELIeHNH 53KOJIOTUYECKHX MpoOJieM YeJIOBEYeCTBA, a TAKXKE B PEUICHHWH BOIPOCOB pPalMOHAIbHOIO
MIPUPOJIOTIONIB30BaHNA, U B (POPMUPOBAHUN IIEHHOCTHOT'O OTHOILIEHUS K MPUPOAE, OOILECTBY, YEIOBEKY, O
BKJIaJI€ POCCUMCKHUX U 3apyOE€KHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUY;

YMEHHUE BJa/IeTh CUCTEMOM OMOJIOTMYECKUX 3HAaHUM, KOTOpas BKJIIOYAET OINpENeIeHUs U MOHHMMAaHue
CYIIHOCTH OCHOBOIIOJIATAIONINX OHMOJIOTHYECKHX TEPMHHOB M TOHATHH (BUI, dKOCHUCTeMa, Ouocdepa),
Ouosiorndyeckue Teopuu (3BoironoHHas Teopus Y. JlapBuHa, CHHTETHYECKas TEOPHUs 3BONIOLNN), YICHUS
(A. H. CesepuoBa — 0 myTax M HampaBieHUsX 3Boitounu, B.M. Bepunanckoro — o Ouocdepe), 3aKoHbI
(renernyeckoro pasHoBecus Jx. Xapau u B. BaitnGepra, 3apoasimeBoro cxoacrsa K. M. bapa), npasuna
(Muanmyma FO. JIubuxa, skonoruyeckod nmupamuabl dHepruu), runoresbl (rumoreza «Mupa PHK» V.
I'un6Gepra);

YMEHHE BIIAJIETh OCHOBHBIMH METOJIaMU HAy4HOTO IIO3HAHUS, HCIHOJb3YEMbIMH B OHOJOTMYECKUX
UCCIIEIOBAaHUSIX JKMBBIX OOBEKTOB M 3KOCHCTEM (ONHUCAHME, U3MEpeHHe, HaOJIoJIeHHe, HKCIEPUMEHT),
Croco0aMH BBISIBJICHUS U OLIEHKU aHTPOIIOI'€HHbBIX U3MEHEHUN B IPUPOJIE;

YMEHHUE BBIICTATh CYIIECTBEHHbIE IPH3HAKH: BHUJOB, OMOrEOLEHO30B, 3KOCHCTEM U Ouocdepsl,
CTaOWIM3UPYIOLIET0, JBIXKYILETO W PAa3pbIBAIOLIETO E€CTECTBEHHOTO OTOOpa, ajlIoNaTpU4YecKOro |
CHUMITaTPUYECKOTO BHUI000pa30BaHUs, BIMAHUS IBMKYIIUX CHJI 3BOJIOLMHM Ha T'eHO(GOH] MHOMYJISAIUH,
MPUCIIOCOOIEHHOCTH OPTaHU3MOB K CpeJie OOMTaHUs, YepeJ0OBaHUS HAlpaBICHHUM 3BOJIOLUHU, KPYTOBOPOTA
BELIECTB U [TOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHME YCTAaHABIMBaTh B3aHUMOCBS3UM MEXAY MPOIECCAMH 3BOJIOLUMHU, JBUKYUIUMHU CUJIAMH
aHTPOIIOreHe3a, KOMIIOHEHTaMU Pa3IMYHBIX SKOCHCTEM U MPUCTIOCOOICHUSIMHU K HUM OPTaHU3MOB;

YMEHHE BBISBISTh OTIUYMUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, MPHUCIOCOOJIEHHOCTh BHIOB K Cpene
oOuTaHusi, aOMOTHYECKUX M OHOTHUECKUMX KOMIIOHEHTOB HKOCHUCTEM, B3aWMOCBS3€H OpraHu3MOB B
c000111eCTBaX, AaHTPOMOT€HHBIX U3MEHEHUI B 3KOCHCTEMaX CBOE MECTHOCTH;

YMEHHUE MCIOB30BaTh COOTBETCTBYIOIME APTYMEHTHI, OMOJIOTHYECKYI0 TEPMHUHOJIOTHUIO U CUMBOJIUKY
JUISL TOKa3aTelbCTBa POJICTBA OPraHU3MOB PAa3HBIX CHCTEMATHYECKUX IPYII, B3aUMOCBSI3M OPraHU3MOB U
cpeabl OOMTaHUs, €AMHCTBA YEJIIOBEUECKUX pPac, HEOOXOJUMOCTH COXPaHEHHs MHOrooOpasusi BUIOB U
9KOCHCTEM KaK YCJIOBHSI COCYLIECTBOBAHMSI IPUPOABI M YETIOBEUECTBA;

yMEHUE pelaTrb OWOJIOTUYECKHUE 3a/laud, BBIABIATh NPUUYMHHO-CIEACTBEHHBIC CBA3H MEXIY
HCCIIEyeMbIMU OMOJIOTMYECKUMU MPOIIECCAMU U SIBICHUSMH, J€JaTh BHIBOABI M MPOrHO3bI HA OCHOBAHUU
IIOJIyYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBIMIONHATh JA0OPATOPHBIE W MPAKTHYECKHUE padOTHI, COOMIONATh MpaBWiIa HpU padoTe C
y4eOHBIM U JIAOOPaTOPHBIM 000PYOBAHUEM;

YMEHHUE BBIJIBUTATh TMIIOTE3bI, IPOBEPATh UX 3KCIEPUMEHTAIBHBIMU CPEACTBAMHU, (HOPMYIUPYs LETIb
HCCIIEI0OBaHMs, aHAJIM3UPOBATh NIOJyUYEHHBIE PE3YJIBbTAThl U A€JIaTh BBIBOBI;

YMEHHE y4acTBOBAaTb B y4€OHO-MCCIIEOBATENbCKON padoTe 1Mo OMOJIOrMM, SKOJOTMU U MEIULMHE,
MIPOBOJIMMON Ha 0a3e IIKOJBbHBIX HAyYHBIX OOIIECTB, M MYOJUYHO MPEACTABIATH IMOJIyUYEeHHBIE PE3YIbTaThI
Ha YYEHUYECKHUX KOH(EpEeHIUIX;

YMEHHUE OLIEHUBATh I'MIIOTE3bl U TEOPUHU O MPOUCXOKACHUU >KU3HHU, YEJIOBEKa U YEJIOBEYECKHUX pac, O
MPUYMHAX, TOCTEICTBUAX U CIIOCO0aX MPEI0TBPAIIECHUS IIT00aTbHBIX H3MEHEHH B 6uocdepe;

YMEHHE OCYLIECTBIATh OCO3HAaHHBIA BbIOOp Oynyuieil npodeccuoHalbHONW JesTeIbHOCTH B 001acTH
OMOJIOTUH, DKOJIOTUHU, TPUPOAONOIH30BAHUS, MEIUIMHbBI, OMOTEXHOJIOTUH, TCUXOJIOTUH, BETEPUHAPHH,
CEJIbCKOr0 XO03s1iCTBa, MUILEBON POMBIIUIEHHOCTH, YIIyOJIATh I03HABATENbHBIN UHTEPEC, HaPaBIEHHbIN
Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLICH Mpodeccur M MpoaOJKEHHE OHOIOTHYecKoro o0pa3oBaHus B
OpraHU3aLMsIX CPEAHEr0 NPOPECCHOHATBHOIO U BBICILIET0 00pa30BaHuUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
e HaumenoBan KoJsinuecTBo 4yacoB DuieKTpoHHbIE (U POBbIE)
o | wue pa3znesoB u o0pa3oBaTejibHbIE pecypchl

n/ TeM Bce | Kontpoasn | IIpaktuuec

n HpOrpaMMbI ro ble pa0oTbl | Kue padoThl

1 Buonorus kak 1 1. https://urok.1c.ru/

HayKa 2. https://educont.ru/
YKHBEIE 3. https://mob-edu.com/

2 CHOTEMEL 1 X 2 4. https://educont.ru/
3yueHne 5. https://educont.ru/
- 6. https://www.imumk.ru/

3 TETIH 2 0.5 7. https://foxford.ru/

8. https://www.yaklass.ru/
Xumuieckas 9.https://globallab.org/ru/#.Yvgw2

4 OpraHu3aIus 10 1 1 HZByUK
KIICTKH 10. https://ibls.one/
Crpoenue u 11. https://www.ismart.org/

5 byHKIHH 8 2 12. https://nativeclass.ru/
KJICTKH 13.

O6men http://stratum.ac.ru/ru/education/
BEIIECTB U 14. https://uchi.ru/

6 MIpEeBpAIICHIE 9 1
SHEPTUU B
KJIETKE
Hacnencresenn
ast

7 nHpopmanus u 6 1 0.5
peanusanus e€
B KJIETKE

8 KuzneHHbI 9 1
IIUKIT KJICTKU
Crpoenue u

9 byHKIIUN 12 1 1.5
OpraHnu3MoOB
PasmHoxeHue

10 | w pa3BuTHE 8 1.5
OpraHu3MOB
I'enetuka —

HayKa o

11 HAaCJIEACTBEHH 2 05
OCTHU U
U3MEHYMBOCTH

OpraHn3MOB



https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://educont.ru/
https://educont.ru/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/#.Yvqw2HZByUk
https://globallab.org/ru/#.Yvqw2HZByUk
https://ibls.one/
https://www.ismart.org/
https://nativeclass.ru/
http://stratum.ac.ru/ru/education/
https://uchi.ru/

3aKOHOMEPHOC
TH
HaCJIeICTBEHH
OCTH

12

12

3aKOHOMEPHOC
13 | ™

U3MCHYUBOCTH

T'eneTuka
JeJIoBEKa

14

0.5

Cenekuus
OpraHU3MOB

15

buorexuomoru
au
CHHTETHYECKAS
ouojorus

16

0.5

OBIIEE
KOJIMYECTBO
YACOB IO
MIPOTPAMME

102

13,5




TEMATHYECKOE INTAHUPOBAHHE. 11 KJIACC

Ne
n/

HaumenoBanu
€ pa3iesioB H
TeM
MPOrpaMMbl

KoanuyecTBO 4acos

Bce
ro

KonTpoJas
Hble
padoThI

IMpakTnuec
KHe padoThl

JuexkTpoHHbIe (LM (pPOBbHIE)
o0pa3oBaTe/ibHbIE PeCypChl

3apoxaeHue u
pa3BUTHE
SBOJIIOIUOHHBIX
MpECTaBICHUI
B OMoOIOTHH

MukposBosror
us U e€
pe3ynbTaThl

14

Makponssosnonu
AU e
pe3yJIbTaThl

10

[Tpoucxoxaenu
€ ¥ pa3BUTHUE
JKM3HU Ha
3emie

15

1.5

[Ipoucxoxnenu
€ JeJOBeKa —
AHTPOIIOT€HE3

10

DKoiorus —
HaykKa o
B3aUMOOTHOIIIE
HUAX
OpraHu3MOB U
HaJOpraHu3MeH
HBIX CUCTEM C
OKpYyKarolei
cpenoi

0.5

OpranusMsl 1
cpena oouTaHus

13

1.5

DKOJIOrus
BUJIOB U
MONYJIALAN

13

0.5

OKOJIOTHSA
COOOIIIECTB.
OKOJIOTHYECKHE
CUCTCMBbI

15

0.5

10

buocdepa —
riaobanbHas
HKOCHCTEMA

10

11

YenoBek U

10

. https://urok.1c.ru/

. https://educont.ru/

. https://mob-edu.com/

. https://educont.ru/

. https://educont.ru/

. https://www.imumk.ru/

. https://foxford.ru/

. https://www.yaklass.ru/
9.https://globallab.org/ru/#.Yvqw?2
HZByUk

10. https://ibls.one/

11. https://www.ismart.org/

12. https://nativeclass.ru/

13.
http://stratum.ac.ru/ru/education/

14. https://uchi.ru/

ONO O~ WN B



https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://educont.ru/
https://educont.ru/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/#.Yvqw2HZByUk
https://globallab.org/ru/#.Yvqw2HZByUk
https://ibls.one/
https://www.ismart.org/
https://nativeclass.ru/
http://stratum.ac.ru/ru/education/
https://uchi.ru/

OKpY’Karomiast
cpena

PesepBHoe
BpeMsI

12

14

OBIIEE
KOJUYECTBO
YACOB 110
ITPOTPAMME

136

JOKYMEHT NOAMNNCAH
BNEKTPOHHOW MOAMUCHIO

CepTudpmkat: 0239E90301DFB108A4419593C690359D82
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