PACCMOTPEHO COI'TACOBAHO
pykosoautenb MC 3aM. Aupektopa no YBP
A/ Anzpeesa U.B. L Caduna E.IL
[Tpukas Nel ot «31» 08 [Ipuka3 Nel ot «31» 08
2023 r. 2023 r.
PABOYASA TIPOI'PAMMA

MWHHUCTEPCTBO NPOCBEIIEHUSI POCCUMCKOMN ®EJEPAIIUA

MO u HPB

MKY PYO MO "KsaxTtunckuii paiion"

MBOY "Yukoiickaa COHI"

(ID 3083150)

YTBEPKIEHO
JHPEKTOp

-/ Kpacrospos B.I'.

m:pihxax No 5081 or
«31» 08 22023 r.

y4eOHoro npeamera «buosiorusi. Yriy0jeHHbIil YPOBEHb»

nu1st oOydaromuxest 10 =11 kmaccos

c. Unkoii 2023 r.



MOACHUTEJIbHAS 3AIINCKA

[Tporpamma no yuyebnomy npeamery "buonorus" (nanee - 6Moaorusi) Ha YpoBHE CPEIHETO
obmrero obpazoBanus pa3padoTaHa Ha ocHoBe DenepanbHOro 3aKoHa OT 29.12.2012 Ne 273-D3
«O6 obpazoBanuu B Poccwuiickoii ®eneparumn», ®PI'OC COO, Konnenuuu npenojaBaHus
yuebHoro npeamera «buonorus» u OCHOBHBIX MOJIOKEHUN (penepanbHOi paboyeil mporpamMmbl
BOCTIUTaHMUS.

VYueOnbiit npeamet «buonorus» yrinyonénnoro yposHs uzyuenus (10—11 kinaccsl) sBiasieTcst
OJTHUM M3 KOMIIOHEHTOB MpeaMeTHON obnactu «EctecTBeHHO-Hay4Hble npeaMeThl». CorilacHo
nosnoxeHusiMm GI'OC COO mpodwibHble y4eOHBIE TPEAMETHI, U3ydaeMble Ha YIIyOJIEHHOM
YPOBHE, SIBIIIOTCS crocoOoM auddepeHnranuy oO0yd4eHUs Ha YpOBHE CpeJHEero oOIIero
o0pa3oBaHMs U NMPU3BAHBI 00ECIEYUTh MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIIUM, CPEIHUM
00IIMM, CpeAHUM MpPO(EeCCHOHATBFHBIM U BBICIIMM 00pa3zoBaHHeM. B To ke BpeMs Kakablil U3
TUX Y4YEOHBIX TPEIMETOB JOJDKEH OBbITh OpPUEHTHPOBAaH Ha MPUOPUTETHOE pEIIECHUE
00pa3oBaTeNbHBIX, BOCIUTATENbHBIX U PAa3BHBAIOIIMX 33]a4, CBS3aHHBIX C MpodopHeHTanuen
o0y4aromuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW 00JacTH HAyyHOro 3HaHUS,
CBSI3aHHOT'O C OMOJIOTHEH, MEAULIMHOMN, SKOJIOTHEH, ICUXOJIOTHEH, CIIOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosorus" maér nmpencraBiieHHe O IS U 3a/1adax
u3yueHus yueOHoro npeamera «bruonorus» Ha yrinyOGnE€HHOM ypOBHE, ONpeeisieT 00s13aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEpKAHHE, €ro CTPYKTYpPHpOBaHHE IO pas3fesiaM U TeMmaw,
pacripesielieHUe 1o Ki1accaM, peKOMEHAYET MOCIe0BaTeIbHOCTh H3yUeHHs YUeOHOT0 MaTepuana
C ydu€TOM MEXIIPEJAMETHbIX W BHYTPHUIPEAMETHBIX CBSI3€H, JIOTMKM YydeOHOro mpoiiecca,
BO3PACTHBIX 0coOeHHOCTeH oOywaromuxcs. B mporpamme mo Ouonoruu peaan3oBaH MPUHIIMIT
MPEEMCTBEHHOCTH C HW3y4YeHHWEM OHOJIOTMH Ha YypPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs,
Onarozaps Yemy pocMaTpUBaETCs HANPaBIEHHOCTh HA MOCIIEYIONIEe Pa3BUTHE OMOIOTHUECKUX
3HaHUW, OPHEHTUPOBAHHBIX Ha (OPMHUPOBAHHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTHUECKOTO MBIIUICHUS, MPEACTaBICHUI O 370pOBOM 00pasze XH3HH, Ha BOCIUTAHUE
OEpEKHOTO OTHOIICHHSI K OKPY’KAIOIIeH MpUpOAHON cpene. B mporpaMmmMe 1mo GMOJIOTHU TakkKe
MOKa3aHbl BO3MOXKHOCTH ydeOHoro mpeamera «buonorus» B peanuszauuu tpeboBanuit ®I'OC
COO K m1aHupyeMbIM JTMYHOCTHBIM, METAIIPEIMETHBIM U IIPEJAMETHBIM pe3yJibTaTaM 00y4eHUs U
B ()OPMHUPOBAHUHN OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIbHON NEATEIBHOCTH OOYyYaromuxcs IO
OCBOCHHUIO COJIEp’)KaHMsI OHMOJOTMYECKOrO0 O0pa3oBaHWs HAa YPOBHE CPEIHET0 OOIIETro
oOpa3oBaHUs.

VYueoOnsiii npeameT «buosiorus» Ha ypoBHE cpeaHero oOmero oOpa3oBaHHUs 3aBepIIacT
Ouosiornyeckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH HA PACIIMPEHUE U YriyOieHne 3HaHUH
o0y4aromuxcst 0 )KUBOH MPHUPO/Ie, OCHOBAX MOJIEKYIISIPHOM U KJIETOYHOU OMOJIOTHUH, SMOPUOIIOTUN
U OHMOJIOTUU DPA3BUTHUS, TCHETHKH, CEJCKIMH, OMOTEXHOJOTHH, SBOJIIOLMOHHOTO YYEHUS U
9KOJIOTHH.

N3zyuenne yuebnoro npeamera «bruomorusy Ha yriayOJeHHOM YpOBHE OpMEHTHPOBAHO Ha
MOJrOTOBKY O0YYaOIINXCSl K MOCIIEIYIOIEMY MOJTy4eHHI0 OUOJIOTMYECKOT0 00pa30BaHus B By3ax
U OpraHu3alUsaX cpeaHero mnpodeccuoHaabHOro obpasoBanus. OCHOBY €ro coaepKaHus
COCTaBJISIET CHUCTEMa OMOJOTMYECKHX 3HAHUM, MOJYyYEHHBIX MPU H3YYEHUHU OOYYaIOUTUMUCS
COOTBETCTBYIOIIMX CHCTEMAaTUYECKHX pa3ZesioB OHOJOrMM Ha YpPOBHE OCHOBHOTO OOIIEro
obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS MOTYYalOT pa3BUTHE. Tak, pacIUpPeHbl H YIITYOJICHBI
OHMOJIOTMYECKHE 3HAaHUS O PACTEHHSX, JKUBOTHBIX, Ipubax, OakTepHusX, OpraHu3Me 4YelOBeKa,
Oo0LIMX 3aKOHOMEPHOCTSIX JKHU3HM, [OMOJHMUTEIBHO BKJIIOYEHbI OHOJIOTMYECKHE CBEICHUS
MPUKIATHOTO W TOUCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJB30BaTh KaK OPUEHTHUPHI IS
nocieayomero Beidopa mpodeccun. BozMokHa Takke MHTErpaysi OMOJIOTUYECKUX 3HAHUH C
COOTBETCTBYIOIIUMHU 3HAHUSIMH, TTOJTYYCHHBIMU 00YUaIOIIUMUCS MIPH U3yUYEeHUU (DUZUKH, XUMHHU,
reorpaduu 1 MaTEMaTHKH.

CrpykTypa mnporpammbl mo yuyeOHOMY mnpeamery "buornorus" orTpaxaeT CHCTEMHO-
YPOBHEBBIM U 3BOJIOIMOHHBIM MOAXOAbI K M3yueHHuto Ouosoruu. CoriacHO UM, H3y4aroTcs



CBOMCTBAa M 3aKOHOMEPHOCTH, XapaKTEPHBIC ISl )KUBBIX CHCTEM Pa3HOTO YPOBHSI OpPTaHU3AIINH,
SBOJIIOIIMHM OPraHUYECKOTO MHUpa Ha 3emile, COXpaHEHHs OHOJOTHYECKOro pa3HooOpazus
wraneTel. Tak, B 10 kiacce W3ydaroTcss OCHOBBI MOJICKYJISIPHOW W KIETOYHOW OWOJIOTHH,
AMOPHUOIIOTUN ¥ OMOJIOTUU Pa3BUTHSI, TEHETUKU U CENEKINH, OMOTEXHOJIOTHH U CUHTETHUECKON
OWOJIOTHH, AaKTYaJIM3UPYIOTCS 3HAHUS OOydJaromuxcs 10 OOTaHHWKE, 300JIOTHH, aHATOMUH,
¢dbuznonorun yenoreka. B 11 kimacce M3y4aroTcsl SBONIOIMOHHOE YYEHHE, OCHOBBI DKOJIOTUU H
ydeHue o ouocdepe.

VYueOubiii npeamer «buomorus» mpu3BaH 00ECHEYUTh OCBOCHHE OOYYAOIIMMHUCS
OMOJIOTMYECKHX TEOPHHA W 3aKOHOB, WJCH, NPUHIMIIOB W TMPaBWI, JICKAIIUX B OCHOBE
COBPEMEHHOUW €CTEeCTBEHHO-HAYYHOH KapTUHBI MHpA, 3HAHUN O CTPOEHUH, MHOro0Opazuu u
OCOOCHHOCTSIX KJICTKH, OpPTaHW3Ma, IOMYJSAIUN, OWOIEH03a, IKOCHCTEMBI, O BBIJAFOIIHXCS
HAyYHBIX JOCTH)KCHUSX, COBPEMEHHBIX HCCIEAOBAHMUSIX B OHOJOTWH, MPUKIATHBIX acMeKTax
OMOJIOTHYECKHUX 3HaHWH. J[7Is pa3BUTHSA M TOJJICpKaHKS WHTEpeca 00YJarolMXcsi K OMOJIOTHU
HapSly CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUECKOTO MaTepuaia B COJAEPKaHUU MPOTPAMMEI 110
OMOJIOTHH TPETYyCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBIICHUS] M PA3BUTHUSI TOW WM WHOU
obnactu OMOJNIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apYyOEKHBIX YUEHBIX B PEIICHUE BaKHEHIIMX
OMOJIOTMYECKHX M KOJIOTHICCKUX TIPOOIIEM.

Llenp m3yueHus yuebHoro mpenmera «buonorus» Ha yrmyOnEéHHOM ypOBHE — OBIAJCHHE
O00yJaOIMUMHUCS 3HAHUSAMU O CTPYKTYPHO-()YHKIIMOHATHLHOW OpraHW3allid JKHBBIX CHCTEM
pa3HOro paHra u MpUOOpPETeHHE YMEHH NCIIOIB30BaTh 3TH 3HAHUA B (HOPMUPOBAHUH WHTEpECa K
onpenenéHHor obmactu MpodecCHOHANBHOU JEATEILHOCTH, CBS3aHHOW C OHMOJOTHEW, WM K
BBIOOpY yueOHOT0 3aBeIeHHS ISl IPOIOJIKEHUSI OMOJIOTHYECKOro 00pa30BaHMUs.

Joctrxenue nenu u3ydeHus ydueOHoro npeameta «buosnorus» Ha yriyOaéHHOM ypoBHE
obecrieunBaeTcs PEIICHUEM CIEeIYIOIINX 3a0au:

OCBOCHHE OOYYaIOIMMUCS CHUCTEMbl  OMOJIOTMUECKMX 3HaHM: 00  OCHOBHBIX
OMOJIOTMYECKHUX TEOPHIX, KOHIICMIMIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W TMpaBUiIax,
COCTaBJISIIOLIMX COBPEMEHHYIO E€CTECTBEHHO-HAy4HYI0 KapTHHY MHpa; O CTPOCHUH,
MHOT000pa3uu U OCOOECHHOCTSAX OMOJOTHYECKHX CHCTeM (KJIETKa, OpraHu3M, MOMYJSIus, BUJ,
OuoreorieHo3, Omocdepa); O BBIAAIONIUXCS OTKPBITHSIX M COBPEMEHHBIX HCCIICIOBAHHIX B
OuoJIOruu;

O3HAaKOMJIEHHE  OOydYaromMXCci €  METOJAaMM  [O3HAHHUA  JKUBOM  MPUPOABIL:
UCCJIEIOBATEILCKUMH METOAaMU OUOJIOTHYECKUX HAYK (MOJEKYISAPHONU U KJIETOYHOU OMOJIOTHH,
SMOpPUOJIOrUY U OUOJIOTMH PAa3BUTHUS, TEHETHUKU U CEJIEKUUU, OMOTEXHOJOTUU U CUHTETHYECKON
OMOJIOTHH, TAJCOHTOJOTHH, OSKOJOTHH); METOJaMU  CaMOCTOSITEIIBHOTO  MPOBEICHUS
OMOJIOTMYECKHX HCCIIEeOBaHUi B JsabopaTopuu M B mpupoje (HabmoJaeHHe, H3MepeHue,
OKCIIEPUMEHT, MOJICITHPOBAHHUE);

OBJIaJIcHHE OOYYAIOIIUMUCS YMEHHMSIMH: CaMOCTOSITENIbHO HaXOAWUTh, aHAIU3UPOBATH U
UCIIOJIb30BaTh OMOJIOTUYECKYIO HH(POPMAIIUIO; TIOJIh30BATHCS OMOJIOTUYECKOW TEPMUHOIOTHEN 1
CHUMBOJIMKOM; YCTaHABJIMBATh CBSA3b MEXK/1Y Pa3BUTHEM OMOJIOTUU U COLIUATbHO-9KOHOMHYECKUMU
¥ 9KOJIOTHYECKUMU MPoOIeMaMy 4eTI0OBEUECTBA; OIEHUBATH MTOCIEIACTBHSI CBOCH JESITEILHOCTH 110
OTHOIICHHUIO K OKpYyKaolleid MNPUPOAHON cpene, COOCTBEHHOMY 370POBBIO U 370POBBIO
OKPYKAIOIIMX JIIOJICH; OOOCHOBBIBATH M COOJIIOATh MEPhl MPOMUIAKTUKYA WH(EKIIMOHHBIX
3a0oyieBaHUM, MpaBWJia MOBEAEHUS B NpUpoJe U obecredeHuss 0e30MacHOCTH COOCTBEHHOM
KU3ZHEACSATENILHOCTH B YPE3BBIYAMHBIX CHUTYyaIMsIX MNPUPOAHOTO M TEXHOTEHHOTO XapakTepa;
XapaKTepU30BaTh COBPEMEHHBIC HAyYHBIC OTKPHITHS B 00JIACTH OHOJIOTHH;

pa3BUTHE y O0YYAIONIMXCS WHTEIJICKTYyalbHBIX U TBOPYECKUX CIIOCOOHOCTEW B Ipoliecce
3HAKOMCTBA C BBIJAIONIUMHUCS OTKPHITHSIMH M COBPEMEHHBIMH HCCIICIOBAHUSMU B OHMOJIOTHH,
pelaeMpIMH €10 MpoOJieMaMHu, METOJ0JIOTHEH OWOJIOTMYECKOTO HCCIIEeOBaHUS, MPOBEICHUS
IKCMIEPUMEHTATBHBIX ~ HCCIICIOBAHUMA, pEHICHHUs] OWOJOTHYEeCKUX 3313y, MOJCTUPOBAHUS
OHOJOTHYECKHX 0O0BEKTOB U MPOLIECCOB;



BOCIIMTAHUE Y OOYYAOIINXCSI [IEHHOCTHOTO OTHOIICHHS K JKHBOW MPHUPOJAC B LEJIOM H K
OTIENbHBIM €€ O00beKTaM U SBJICHUSIM; (POPMHUPOBAHUE OSKOJOTHYECKOM, TE€HETHYECKON
rPaMOTHOCTH, OOIIEH KyIbTypbl MOBEICHUS B MPHUPOJE; WHTETPAIMH E€CTECTBEHHO-HAYUHBIX
3HAHUI;

npuobpereHne 00y4aromUMUC KOMIIETEHTHOCTH B PallMOHAIIBHOM MPUPOAOIIOJIb30BAHUN
(cobmoieHue TpaBWJ TOBEACHUS B TPUPOJE, OXpaHbl BHUAOB, JKOCHCTEM, Omochepsi),
COXpaHEHWU COOCTBEHHOTO 3/J0POBBS M 3I0POBbS OKPYKAIOIMIMX JIOACH (COOMIONCHHS Mep
npoduIaKkTUKy 3a001eBaHmi, o0ecrieueHrne 0€30MacCHOCTH KUZHEACATSIbHOCTH B UpEe3BbIUaiHBIX
CUTYalUsAX MPUPOTHOTO U TEXHOTEHHOI'O XapaKkTepa) Ha OCHOBE MCHOJIb30BaHUS OMOJIOTHYECKUX
3HAHUW U YMEHUU B IIOBCEIHEBHOM KU3HU;

CO37JaHUE YCIOBUW IS OCO3HAHHOTO BBhIOOpa OOYYAIOIUMHCS WHIUBHUIYATHHOMN
00pa30oBaTeNbHOW  TPACKTOPHM, CIIOCOOCTBYIOIIEH MOCIEAyIomeMy Mpo(ecCHOHANTBHOMY
CaMOOTIPEICTICHUIO, B COOTBETCTBUU C HWHIWBHUIYAIbHBIMH HWHTEpPECAMH MU TOTPEOHOCTIMHU
pervoHa.

OOmiee yuciio 4acoB, OTBEACHHBIX Ha HM3ydyeHUE OHOJIOTMU Ha YriayOJIeHHOM YpOBHE
cpenHero obmero oopasobanusi, coctaBiseT 204 yaca: B 10 xmacce — 102 gaca (3 gaca B Heneno),
B 11 xmacce — 102 gaca (3 gaca B HEeZeIO).

OT60p OpraHU3aIMOHHBIX (POPM, METOJIOB U CPEJICTB O0YUYEHHS OMOJIOTUH OCYIIECTBIISCTCS
¢ yuétoMm crienuuKd €ro CoAep KaHHUs U HAIMpPaBJIEHHOCTH Ha MPOIOHKEHHE OHMOJIOrMYEcKOTo
00pa30BaHMs B OpPraHU3aLUAX CPETHET0 MPO(PECCUOHATBLHOTO U BBICIIEI0 00pa30BaHMUS.

OO0s3aTeNIbHBIM YCIIOBHEM TPU OO0YYEHUW OMOJIOTUM Ha YIIIyOJEHHOM YpPOBHE SIBIISICTCS
npoBe/ieHUE J1Ta0OpaTOpHBIX M IpakTHYeckux pabor. Tawke yuacTue oOydarommxcs B
BBITIOJTHEHUH MPOEKTHBIX U y4eOHO-HUCCIIeI0BaTEeNIbCKUX paboT, TeMaThKa KOTOPBIX ONpeeiieTcs
YUHUTEJIEM Ha OCHOBE UMEIOLIUXCSI MATEPUAIBHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX
YCIIOBUI.

COIEPKAHUE OBYYEHUSA
10 KJIACC

CoaepxaHnve MpOrpaMMbl, BBIACICEHHOE  KYPCUBOM, HE BXOJUT B  IPOBEPKY
rocyaapcTBeHHOM utoroBoi arrecranuu (I'1A).

Tema 1. Buosorus kak Hayka

CoBpemenHasi 6uosorusi — KOMIUIEKCHasi Hayka. Kpatkas ucropus pa3BuUTHS OHOJIOTHH.
buonorndeckne Haykd W uW3ydaemMble UMHU TpoOiieMbl. DyHIaMEHTANbHBIC, MPHUKIAIHBIC U
MOMCKOBBIE HAYYHbIE UCCIIEOBAHUS B OMOJIOTHH.

3naueHue Ouonoruu B (POPMHUPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTUHBI
mupa. [Ipodeccun, cBa3annbie ¢ 6uonorueil. 3HaueHrue OMOJIOTUU B TPAKTUUYECKON 1€ATEIbHOCTH
4eJI0BEKa: MEAMIIMHE, CEIbCKOM XO03S1CTBE, IPOMBIIIIIEHHOCTH, OXPAaHE IPUPOIBIL.

JleMoHCcTpaLuu

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapeun, Y. ['apseid, I'.
Mennens, B. U. Bepnanckuii, U. I1. [1aBnos, WM. . Meunukos, H. U. Basuios, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, @. Kpuk, /1. K. bensies.

Tabmunp! u cxembl: «CBsi3b OMOJIOTUU C APYTUMHU Haykammuy, «Cucrema OHOJIOrHYEeCKUX
HAYK».

Tema 2. /KuBble cucTeMbl U X U3y4YeHHE

JKuBble cucTemMbl Kak mpeaMeT u3ydeHus: Ouonoruu. CBOWCTBA )KUBBIX CUCTEM: €UHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTb WU ILEJIOCTHOCTb, CIIO)KHOCTb U  YIOPSAJOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTh, CAMOOpTraHHU3alUs, CaMOBOCIPOHM3BEIACHHUE, Pa3APAXKUMOCTD,
W3MEHYHUBOCTb, POCT U Pa3BUTHE.

YpOBHH OpraHu3aldyd >KUBBIX CHCTEM: MOJEKYJISpPHBIA, KIETOUHBIM, TKaHEBBIH,
OpraHU3MEHHBIH, MONYJIILIUOHHO-BUI0BOI, 9KOCHCTEMHBIN (OmoreoreHOTHYECKHIT),
ounocdepnsiid. [Iporeccsl, mpoucxoasimue B *KUBbIX cucTeMax. OCHOBHBIE MPU3HAKH KHUBOTO.



Kuznp kak ¢opma cymectBoBanusi Mmatepun. Hayku, usydaromye >KUBbIE CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHu3aluu.

W3ydeHne XHUBBIX CUCTeM. MeToabl Omosormdeckoil Haykw. HaOmoneHue, m3MepeHue,
DKCIEPUMEHT, CHCTEMaTu3auus, MeraaHanu3. [loHsaTMe o 3aBUCMMONM M HE3aBHCHUMOM
nepemenHoil. [lmanmpoBanne skcnepumenta. [locraHoBka W mpoBepka rumore3. Hynesas
runote3a. [loHsTre BBIOOPKH U €€ nocTOBEepHOCTh. Pa3dpoc B Ouonornueckux aaHHbIX. OneHKa
JIOCTOBEPHOCTH MOJIYUYEHHBIX pe3ynbTaToB. [IpHunHbI MCKaXXEHUS Pe3yJbTaTOB AKCIIEPHUMEHTA.
[ToHsiTHE CTATUCTUUYECKOTO TECTA.

JemMoHCcTpauMu

Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «bBHOJIOrMYEecKHe CUCTEMBI,
«CBoiicTBa KHBOW MaTepum», « YpOBHU OpraHU3alliu KUBOM MpUpoab, « CTpoeHre )KUBOTHON
KIIETKN», « TKaHM )KUBOTHBIX», «CUCTEMBI OPTraHOB YEJI0OBEYECKOI0 OPTaHn3May, «broreoneHosy,
«buocdepay, «Metoabl U3ydeHUs KUBOU MPUPOIBI».

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE IS IPOBEACHHS HAOIIOACHUH, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTHyeckas padora «lcnonp3oBaHuE pa3IUMYHBIX METOJOB IPU M3YUYEHUHU JKUBBIX
CUCTEM.

Tema 3. buosnorus KjieTku

Knetka — cTpykTypHO-QyHKIIMOHAIbHAS €IWHULA >KUBOrO. VICTOPUS OTKPBITHUS KIIETKH.
Pa6otet P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHHSI COBPEMEHHOM KJIETOYHOW TEOPUH.

MeTtoapl MOJNEKYISIPHOM M KJIETOYHOW OHOJOrMH: MHUKPOCKONMS, Xpomarorpadus,
anekTpodope3, METOJ  MEUYEHBIX aToMoB, auddepeHnaibHoe eHTpUudyrupoBanue,
KyJIbTUBUPOBAHUE KIICTOK. /3yueHue QukcuposanHuix Kiemox. DIEKTPOHHAS MUKPOCKOIHSL.
Kounghoxanvnasa muxpockonus. Bumanvhoe (npusicuznennoe) usyuerue Kiemox.

JleMoHCcTpaL Ul

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

Tabmuuel U cxembl: «CBETOBOM MHKPOCKOID», «DIEKTPOHHBIM MHUKpOCcKom», «McTopus
Pa3BUTHS METOJI0B MUKPOCKOIIMI.

Ob6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl PAaCTUTEIbHBIX, >KUBOTHBIX H
OakTepuaibHBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeTOJOB KIETOYHOH Ouonoruu (Xxpomarorpadus,
anektpodopes, muddepernuanbaoe nenTpudyruposanue, [TLP)».

Tema 4. Xumudeckasi OpraHu3anus KIeTKU

XHUMHYECKUHN COCTaB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPO3JeMeHThl. Bona u e€ poib
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUM KIETKH, TEIIOPETYJIALHNN.
MunepasbHble BellecTBa KJIETKU, UX Ouojornyeckas poiib. Pojib KaTHOHOB U aHMOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKU. buonorndyeckue noinumepsl. benku. AMUHOKUCIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBod Monekyinbl. [lepBuunas cTpykTypa Oeika, menTumaHas
CBsI3b. BTopuuHas, TpeTW4Has, 4eTBEpPTUYHAs CTPYKTYpbl. JleHaryparus. CBoicTBa OENKOB.
Knaccudukanus 6enxoB. buonornueckue GpyHkimu 6enkoB. [lpuoHul.

VYrneBoasl. MoHOCAaxXapuabl, AUCAXapHIbl, OJIMTOCAaXapUIbl U monucaxapuasl. O0muii mian
CTpoeHHS U (PU3NKO-XUMHUYECKHE CBOMCTBA yriieBoJ0B. buonornueckue GyHKINU yrI€BOJOB.

Jlunuae!. IM'unpodunsHO-THAPOPOOHEIE  CBOMCTBA. Knaccudukanus  nmunumos.
Tpurnuuepunsl, GochoaunuIbl, BOCKH, CTepou bl. bronornyeckue ¢pynkunu aunuaos. OOmme
CBOICTBa OHMOJOTMYECKMX MeMOpaH — TEKy4ecTb, CIHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunoseie kuciotel. JJHK m PHK. CtpoeHune HyKIeMHOBBIX KUCIOT. HyKI€OTHIBI.
[punnun kommiementapaoctu. [Ipasmino Yapradda. Crpykrypa JAHK — nBoiinas crupaib.
Mectonaxoxaenue u ouonornueckue ¢pynkiuu JHK. Bunst PHK. ®ynkuun PHK B knetke.



Crpoenue moinekyinsl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buomornueckue
byukun  AT®. BoccraHoBneHHBIE TEPEHOCUMKH, UX (YHKIUU B KIETKe. /[pyeue
HYKIeo3uompugocgamol (HT D). CexBennpoBanue  JIHK.  Memoowt  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouosyiorus: OMOXMMHYECKHE U OMO(U3MYECKHUE HCCIIEJOBAHMUS COCTaBa U
NPOCTPAHCTBEHHON CTPYKTYpbhl Ouomounekynl. Moodenuposanue cmpykmypol u @QyHKYu
buomonexyn u ux Komniexkcos. KomnvromepHulil Ouzatin u opeanuyecKuti Cunme3 OUOMONEKYI U UX
HeNnpupoOHbIX AHANO208.

JemMoHCcTpauMu

IToprpersr: JI. [Tonunr, /Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

[uarpammbl:  «PacnpeneneHne XUMHYECKMX JJIEMEHTOB B  HEXHMBOW IPHUPOIE»,
«Pacnpenenenue XuMUYECKUX AIEMEHTOB B )KMBOU IPUPOJIEN.

Tabmuuel u cxemsl: «lleproguueckas TaOnMIAa XMUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOAbD», «BemectBa B cocrtaBe opraHu3MoB», «CTpO€HHE MOJEKYJbl Oenkay,
«CTpyKTypbl O€nKOBOW MOJEKYNb», «CTpoeHHE MOJEKYJd YIieBoaoB», «CTpoeHHEe MOJEKYI
munuaoBy, «HykinenHnoBbie Kucinote, «CtpoeHue mosiekyiasl ATO.

Ob6opynoBaHue: XMMHUYECKas Iocyia ¥ 000py10BaHHE.

JlabopaTropnasi padora «OOHapyxeHHE OETKOB C TTOMOIIBIO KAYECTBEHHBIX PEAKITHII.

JlabopaTopHas paGora «lccienoBaHnne HyKJIEMHOBBIX KUCIIOT, BBIJIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMHU KIETKH

Tunsl KJIETOK: 3yKapuoTHYecKass U mpokapuotuyeckas. CTpyKTypHO-(GYHKIIMOHAJIbHBIE
00pa3oBaHMsI KJIETKH.

CtpoeHue mNpOKApUOTHUECKOW KIeTkH. Kierounas crTeHka OakTtepuii u  apxew.
Oco0eHHOCTH CTPOEHUs TeTepOoTpoHOI U aBTOTPO(HON MPOKAPUOTHUUYECKUX KIETOK. MecTo u
POJIb MPOKAPHOT B OHUOIIEHO3aX.

Crpoenre u (pyHKIIMOHHUPOBAHUE DYKAPHOTHUECKON KIeTKH. [lmazmaTtuyeckas memOpaHa
(urazmanemma).  CTpyKTypa IUIa3MaThdeckod MeMOpaHbl. TpaHCHOpPT BEIIECTB 4epe3
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHBIN (muddy3us, oOneruéuHas nud¢ys3us), aKTUBHBIN
(mepBUYHBIA ¥ BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynponuriaemocts MemOpanbl. PaGota
HATPHI-KaJIMEeBOro Hacoca. DHAOIUTO3: MUHOUTO3, paronuro3. Jk30uuto3. Kietounas cTeHka.
CtpykTypa v QyHKIIUU KJIETOUYHON CTEHKH PACTEHUH, TPUOOB.

Hurorasma. [uto3zons. Lurockener. [IBuxkenue nutoriasmbl. OpraHoOWAbl KIIETKH.
OnxHomMeMOpaHHBIC OpraHOMIBI KIETKHU: 3HAoIIazMarnueckas cetb (DIIC), ammapar ['osbmku,
JU30COMBI, UX CTpOoeHHE U (PyHKIUH. B3amMOCBSI3b OJHOMEMOpaHHBIX OPTraHOMIOB KIIETKH.
CtpoeHue TpaHyJIsIpHOTO peTHKynyMa. Mexanuzm wnanpasnenus 6Oeaxoe 6 IIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KIETOYHBIX  MeMOpaH. Imagkuii  (arpaHy’sipHBIi)
SHJOIUIa3MaTHYeCKuil peTukynyM. CekpeTtopHas ¢GyHkuus annapara [onbmku. Moouguxayus
benxoe 6 annapame I onvoxcu. Copmuposxa benkos 6 annapame I onv0ocu. TpaHCIOPT BELIECTB
B KjeTke. Bakyonu pacturtenbHbIX KieTok. Kiierounslii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOWABI KJIETKHA: MHUTOXOHJAPHH, IUIACTHIBL. [Ipoucxoocoenue
mumoxouoputi u naacmuod. Cumbdbuocenes (K.C. Mepeosckosckuil, JI. Mapeyauc). CtpoeHue u
GyHKIMM  MHUTOXOHApUNA W T1iacTud. llepBuuHble, BTOpPUYHBIE W CJIOXHBIC IJIACTH]IBI
(OTOCHHTE3UPYIOIUX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JICHKOIJIACTHI ~ BBICIIMX
pacTeHuil.

HememOpannsie opranouas! kieTkd CTtpoeHHe M (YyHKIMA HEMEMOpaHHBIX OPraHOWIOB
KiIeTku. PubGocomsl.  Ilpomesicymounvie  gunamenmol. MuxpodmiaMeHTsl. Axmunossie
Mukpoghunamenmsi. MBIIEUHbIE KICTKU. AKMUHOBblE KOMNOHEHMbl HEMbIUEYHbIX KAEmOK.
Muxkpotpybouku. Krerounsiii nentp. CTpoeHHe H JBUKEHHE JXTYTHKOB U pPECHUYEK.



MuxkpoTtpy06ouky nuToruia3mel. LlenTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHule 6enxu.

SAnpo. OOosouka sapa, XpOMaTUH, KapUOIUIa3Ma, SAPBINIKH, UX CTPOEHUE U (DYHKLUU.
Snepublii 6enkoBbI MaTpHuKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B MHTEp(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamur. belKku XpoMmMaTWHa — TUCTOHBIL. J{uHamuxa s0epHOU
0001104KU 8 Mumo3se. S0epHulil mpancnopm.

Knerounsle  BkitoueHusi. CpaBHMTENbHAs  XapaKTEpPUCTUKAa  KIETOK  JYKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JemMoHCcTpauMu

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

Tabmupsl u cxembl: «CTpoeHHE SYKapUOTHUECKOH KiIeTku», «CTpoeHHe >KUBOTHOM
KJIeTK», «CTpOEHHE paCTUTEIBHON KIETKN», «CTpoeHne MUTOXOHIApUMN», «Sapo», «CTpoeHue
MPOKAPUOTUYECKOUN KIIETKUY.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHKPOIPEnapaThl PACTUTEIbHBIX, »XHUBOTHBIX
KJIETOK, MUKpOTpenaparbl 0aKTepUaIbHbIX KJIETOK.

JlabopaTropHasi padora «/3yueHne cTpoeHUs KJIETOK Pa3IMUYHbIX OPIraHU3MOBY.

IIpakTHyeckas padora «l3yueHue cBOMCTB KJIETOUHON MEMOpPAHbBI».

JlaboparopHasi pabdora «/ccnenoBanue mia3mMoiu3a U AETUIa3MOJIM3a B PACTUTEIbHBIX
KJIIETKaX».

IIpakTuyeckas padora «/3yueHue ABUKEHUS HUTOIUIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BelleCTB U NpPeBpalleHHe JHEPIHUH B KJIeTKe

AcCUMUIISIIIASL U TUCCUMUWIISIIIAS — JBE CTOPOHBI MeTabonu3ma. Turmbl 0OMEeHa BEIIECTB:
aBTOTPO(DHBIN U TeTepoTpOodHBII. YUacTue KUCI0poaa B OOMEHHBIX IIpolieccax. JHEPreTHIECKOe
oOecnieuenue kietku: npespamienue AT® B 0OMeHHBIX mporieccax. PepMEHTaTUBHBIN XapakTep
peakiuii KJIeTOYHOro MeTaboausma. @epMeHTHI, UX CTPOCHHUE, CBOMCTBA M MEXaHU3M JCHCTBUA.
Kodepmentsl. OTnnuns GepMEHTOB OT HEOPraHMYECKHX KaTaau3aTOpPOB. belku-akTUBaTOPHI U
OeNKU-UHTHOUTOPBl. 3aBUCHUMOCTh CKOPOCTH (DepMEHTATHBHBIX peakUuid OT pPa3IUYHBIX
(baxTopoB.

[lepBuYHBII CHUHTE3 OPraHMYECKHUX BEIIECTB B KJETKe. POTOCHUHTE3. AHOKCUSEHHBIU U
oKcuceHuvlll  pomocunmes 'y obakmepuii. Ceemocobuparowue nueMenmsl U NUSMEHMbl
peaxkyuonHoz2o yenmpa. Ponb xmopomnactoB B npornecce (otocuHTe3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpoayKTUBHOCTh (HOTOCHHTE3A.
Brusiaure paznuuHbix pakTopoB Ha CKOPOCTh PoTocHHTE3a. 3HAaUeHUE (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHum3MOB-XEMOCHHTETHMKOB:  HUTpH(UUUpYIOIIKE
OakTepuu, xene300aKTepuu, cepoOaKTepru, BOAOPOIHbIE OaKTepUn. 3HaUYCHHE XEMOCHUHTE3A.

AnaspoOHbIe opraHu3Mbl. Buabl Opoxkenus. [IpoayKkTbl OpoKeHHs M MX HCIOJIb30BaHUE
YeJoBeKOM. AHa’poOHble MHKPOOPraHM3Mbl Kak OOBEKThI OWOTEXHOJOTHH W BO30YIUTENN
Oone3Hel.

AdpoOHBIE OpraHu3Mbl. JTamnbl 2HEpreTudeckoro obOMmeHa. I[loAroToBUTENBHBIN ATarl.
['mukonn3 — 6eCKUCIOPOAHOE PACUIEIIEHUE TIIFOKO3bI.

buonoruueckoe okucieHue, WiM KIETOYHOE JbIXaHue. Pollb MUTOXOHApPUN B Mpolieccax
Oouonornvyeckoro okucienus. Lluknmueckue peakumu. OkuciaurenbHoe (GochopuimpoBaHue.
Ouepeuss membpannozo epaouenma npomonos. Cummes ATD: paboma npomownnot ATD-
cunmasel. llpeuMymiectBa a’poOHOTO MyTH OOMEHa BEIIECTB TEpe] aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTrEeTHIECKOT0 0OMEHa.

JleMoHCcTpanun

[Toprpetsr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DoTocuHTE3», «DHEpPreTUdecKuit oOMeH», «buocuHTe3 Oenkay,
«Ctpoenne pepMeHTay, «XeMOCHHTESY.



Ob6opynoBaHue: CBETOBON MHKPOCKOII, 000PYAOBaHUE JJIsl TPUTOTOBJICHHUS TOCTOSTHHBIX U
BPEMEHHBIX MUKPOIIPETIapaToB.

JlabopaTopHas pa6ora «/3yueHune kaTaaUTUYECKON aKTUBHOCTH (PEPMEHTOB (HA MpUMeEpe
aMHJIa3bl WK KaTalla3bl)».

Jlaboparopnasi padora «l3ydenue (epMEHTATUBHOTO pACHICIJICHUS TEPOKCUIA
BOJIOPO/Ia B PACTUTENBHBIX M dKUBOTHBIX KIIETKAX.

JlabopaTropnasi padora «CpaBHEeHHE TIPOLIECCOB (DOTOCMHTE3A U XEMOCHHTE3a).

JlaGopaTopHas pa6ora «CpaBHEHHE IPOLIECCOB OPOKEHUSI U ABIXaHUS.

Tema 7. HaciiencrBeHHasi uHpopManus U peaju3amnus eé B KJIeTKe

Peakiuu matpuyHoro cuHtesa. [IpHHIMI KOMIUIEMEHTAPHOCTH B PEaKUUSAX MAaTPUYHOTO
cuHTe3a. Peanmmzanmsi HacineAcTBeHHOM wuH(oOpMmanuu. ['eHeTWyeckwii KOJ, €ro CBOMCTBA.
Tpanckpumnims — marpuydblii cuate3 PHK. [IpuHIMOBI TpaHCKPUIIUK: KOMIUIEMEHTAPHOCTb,
AHTHUNAPAIUIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue TpancnoptHeix PHK B OuocunTese Genka. YcmoBus
6uocunresa Oenka. Koguposanue amuHokuciot. Posb pubocom B GrocuHTe3e Oemka.

Coepemennvie npedcmasnenus o cmpoenuu 2eHos. Opranuzanus reHoMa y NpoKapuoT U
9YKapHOT. Perynsius ak THBHOCTH I'€HOB Y TpoKapHoT. [ unoresa onepona (®. XKako0, XK. Mano).
Monekynapuvle mexanusmvl dKcnpeccuu 2eHos y dykapuom. Ponv xpomamuna 6 pecynsiyuu
pabomul eenos. Perynsaius 0OMEHHBIX POIeccoB B KiieTke. KiieTounblii romeocras.

Bupychl — HeksieTouHble (OPMBI KU3HU U OOJIUraTtHble nmapasuthl. CTpOEHHE NMPOCTHIX U
CJIO)KHBIX BHPYCOB, DPETpPOBUpPYCOB, OakrtepuodaroB. Kuzmennviti yukn JHK-codepocawux
supycos, PHK-coodepoicawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHble 3a001eBaHus YelloBeKa, )UBOTHBIX, pactenuid. CITUJ], COVID-19, conmnansabie
U MEJUIIMHCKUE TPOOIIEMBI.

Buoungpopmamura: unmeepayusi u ananusz donvuux maccusosg («bigdatay) cmpyxmypruix
buonocuueckux oannvix. Hanomexunonozuu 6 buonozuu u meouyune. Ilpoepammupyemvie pynxyuu
benxos. Cnocodbvl 00cmasku 1eKapcma.

JleMoHCcTpaLuu

[Toptpetsi: H. K. Konbuos, /1. 1. UBaHOBCKMiA.

Tabmunet u cxembl:  «buocuHTe3 Oenmka», «l'eHeTwueckuii Kom», «Bupyce»,
«baktepuodarmy.

IIpakTHyeckas padora «Co3gaHue MOJIEIN BUPYyCay.

Tema 8. JKusHeHHBIH MUK KJIETKH

Knerounslii muki, ero mepuonsl U peryisnua. Matepdaza u muro3. OcobeHHOCTH
poleccoB, nporekatonux B uHTepdase. [logroroka kietku k genenuto. [Ipecunrernyeckuit
(IIOCTMUTOTUYECKHI), CUHTETUUECKUH M IOCTCUHTETUYECKUH (IPEMUTOTUYECKUN) MEPUOJIbI
uHTEpda3bl.

Marpuunbiii  cunre3 JHK —  permkanma.  Ilpuanuner  permmmkanuu  JIHK:
KOMIUIEMEHTAPHOCTh,  [OJIYKOHCEPBATHUBHBIA  CHHTE3, AaHTHUIAPAJUICIbHOCTh. MexaHu3m
perutnkanuu JTHK. Xpomocomsl. Ctpoenne xpomocom. TenoMepsl U TesioMmepasa. XpoMOCOMHBIHN
HA0Op KIJIETKU — KApUOTHUIL. JMIUIOMAHBIA M TarIONAHBIM HAaOOpbl XpoMocoM. ['omonornyHbie
XpoMocoMBI. [10J10BBIE XPOMOCOMBI.

Henenne xietku — muto3. CTaud MUTO3a M MPOUCXOMAALINE B HHUX MpoIecchl. Thmbl
muto3a. Kapnokunes u nurokunes. buonornueckoe 3HaueHre MUTO3a.

Perymsauus MuToTHUeckoro mukia KieTku. [Iporpammmupyemasi kieTouHas TuOenb —
amornTo3.

Knerounoe si1po, XpoMocombl, PyHKITMOHAIbHASI TeHOMUKA. Mexanusmol npoaugepayuu,
ouppepenyuposxu, cmapenus u eubenu kiemox. «LJugpposas knemrka» — buoungopmamuueckue
Mooenu HYHKYUOHUPOBAHUS KIeMKU.



JdemMoHCcTpauMu

Tabmuupel 1 cxembl: «KU3HEHHBIM LUK KIETKW», «MuTO3», «CTpOoEHHE XPOMOCOMY,
«Pemmukanus JJTHK».

Ob6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpoIpenaparsl: «MHTO3 B KIETKaxX KOpelIKa
TyKa».

JlabopaTopHas padora «/3ydeHne XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopaTopnas paGora «HaOmroneHnne MuTo3a B KJIETKaX KOHUYMKA KOpeIlIKa Jiyka (Ha
TOTOBBIX MUKpOIpenapaTax)».

Tema 9. CtpoeHue u GQyHKIUM OPraHU3MOB

buonoruueckoe  pazHooOpasue  opraHu3mMoB.  OJHOKJIETOYHBIE,  KOJOHHUAJIbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHUS U KU3HEICIATEILHOCTH OJHOKJIETOYHBIX OpraHu3mMoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJHOKIETOYHBIE BOJIOPOCIIH, Apyrue NpoTUCThl. KonoHuanbHbIe
OpraHU3MBI.

B3anMocCBA3p 4acTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl U CHCTEMBI OPTaHOB.
OpranusMm Kak enquHoe nenoe. I'omeocras.

Tkanu pacrenuil. Tumbel pacTUTENbHBIX TKaHeW: o0Opa3oBaTelbHAs, MOKPOBHAs,
IpOBOJAINAs, OCHOBHAsA, MexaHHueckas. OCOOEHHOCTH CTpOeHUs, (PYHKIUI M pacloyoKeHus
TKaHeH B opraHax pacTEHUM.

TKaHU KUBOTHBIX U Y€JIOBEKA. TUIBI dKUBOTHBIX TKAHEW: ANIUTEINANIbHAS, COEAMHUTEIIbHAS,
MbllIeyHasi, HepBHasi. OCOOEHHOCTH CTPOEHUs, (PYHKIUI M pacmonoXKeHus TKaHed B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opranbl. BeretaTuBHbIE U T€HEpAaTUBHbBIE OpraHbl pacTeHUH. Opranbl 1 CUCTEMbI OPTaHOB
YKUBOTHBIX U 4yesoBeka. DyHKIMK OpraHoB U CUCTEM OPraHOB.

Omnopa Tena opranu3moB. Kapkac pacrenuii. CKesneTbl OJHOKIETOYHBIX 1 MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyXHbIll 1 BHyTpeHHUH ckeneT. CTpOEHHE U TUIIbI COEIMHEHUS KOCTEH.

JBmwxeHue opraHusmoB. JIBMJKEHHE OJHOKJIETOYHBIX OpraHU3MOB: aMEOOHUIHOE,
KI'YTUKOBOE, PECHHYHOE. JIBU)KEHHWE MHOTIOKJIETOYHBIX pACTEHUMH: TPONM3Mbl U HACTHH.
JIBM>KeHHEe MHOTOKJIETOYHBIX KMBOTHBIX U YEJIOBEKA: MbllleyHas cuctema. Peduekc. CkeneTHble
MBIIIIIBI U UX paboTa.

IIntanue opranusmos. Iloriomenue BOAbI, YIIEKUCIIOrO ra3a ¥ MUHEPAIBHBIX BEILECTB
pacreHusMU. lluTaHue XUBOTHBIX. BHYTpUIIOIIOCTHOE M BHYTPHUKIETOYHOE IMILEBAPEHUE.
[InTanre NMO3BOHOYHBIX XMBOTHBIX. OTHENBI NMUIIEBAPUTENBHOrO Tpakra. IlumesBapurenbHbie
xkenesbl. [IuimeBapuTenbHas cuctemMa 4eloBeKa.

pixanue opranu3mMoB. [[pixanue pacrenuid. /[pixanue >xuBoTHBIX. Juddy3us ra3os yepes
NoBepXHOCTh KieTkH. KokHoe apixanue. [lpIxarenbHasi moBepxHOCTh. JKabepHoe u nérouHoe
JpIXaHue. JIpIXaHue IO3BOHOYHBIX >KMBOTHBIX M 4YEJIOBEKA. OBOJIOLHMOHHOE YCIIOKHEHHE
CTpOEHMS JETKUX I103BOHOYHBIX J>KMBOTHBIX. JlpIxaTelnpHas cuUcTEMa 4YeJloBEeKa. MexaHU3M
BEHTWISLIMM JIETKUX Y NITUL] 1 MIIEKONUTAOMMX. Perynsanus npixanus. J{pixateabHble 00bEMBI.

Tpa"cnopT BelECTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcrnopt
BELICCTB y )KUBOTHBIX. KpoBeHOCHas cucteMa U e€ opransl. KpoBeHOCHasI cuctema o3BOHOYHBIX
KUBOTHBIX M dYenoBeka. Cepjle, KpOBEHOCHBIE COCYAbl W KpoBb. Kpyru kpoBooOpareHwHs.
OBOJIIOIMOHHBIE YCIIO)KHEHUSI CTPOCHMSI KPOBEHOCHOM CHCTEMBI IO3BOHOYHBIX JKMBOTHBIX.
Pabota cepaua u e€ perysmus.

Beinenenne y opraHusmoB. Beigenenue y pacteHuil. BelueneHue 'y  KUBOTHBIX.
CoxkparutenbHble Bakyosad. Opransl BbiaeaeHus. OUiabTpalys, ceKpelus 1 00paTHOE BCaChIBaHUE
KaK MEXaHHU3Mbl pPabOThl OpraHoB BbIAeNeHUS. CBs3b MOJOCTH Tella C KPOBEHOCHOW U
BBIICJIUTENIBHON cucTeMamMu. BblieneHne y NO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. [loukm.
Crpoenne u pyHkuuoHupoBanue HeppoHa. OOpazoBaHNE MOYH y YEIIOBEKA.



3ammTa y OpraHM3MOB. 3allIuTa Y OJHOKJIETOYHBIX OpraHn3MoB. CIiopbl OaKTEpHiA U IUCTHI
IPOCTEMIINX. 3aluTa y MHOTOKIETOYHBIX pacTeHuid. Kytukyna. CpeacrBa macCUBHOW U
XUMHYECKOM 3alUThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KpOBBI M MX IPOM3BOAHBIE. 3alIUTa OpraHU3Ma
or OonesHeil. MmmyHHas cuctema denoBeka. KileTouHbII W TymMOpaJibHbII HWMMYHMTET.
Bpoxnaéuuplii u  npuoOpeTéHHbIM cneunpuyeckuid HUMMYyHUTET. Teopusi KIOHAJIbHO-
cenexktuBHoro umMmmyHnurera (I1. Dpaux, ®@. M. bepner, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. Posib Bpo)kIEHHOTO MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pa3npaxxuMoCcTe W perynsanus y OpraHu3MoOB. Pa3znpaXumocTb y OJHOKIETOYHBIX
opranu3moB. Takcucel. Pa3npaxuMocTs M peryisiius y pacreHuil. PocroBele BemecTBa M HUX
3HAYCHHE.

HepBHas cucrema u pediaekTopHas peryisiuus y KUBOTHBIX. HepBHas cucrema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXKHEHHE CTPOEHUSI HEPBHOM CHUCTEMBI y KHMBOTHBIX. OTxeisl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pedrexc u pednextopnas ayra. besycnoBHble u
YCIIOBHBIE PEIICKCHI.

['ymopanbHasi perymsiuyss M SHIAOKPUMHHAs CHCTEMa JXUBOTHBIX M 4enoBeka. JKenessl
SHIAOKPUHHOW CHCTEMBI M HMX TOPMOHBI. JlelicTBME TOpMOHOB. B3auMOCBsI3b HEPBHOU U
SHJIOKpUHHOH cucteM. ['unoranamo-runoduzapHas cucrema.

JleMmoHCcTpauMu

IToprper: U. I1. I1aBnoB.

Tabmuupel u cxembl: «OJHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOJOPOCIN,
«bakrepum», «IlIpocrelimme», «OpraHel LBETKOBBIX pacTeHuil», «CucreMpl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHMe HAaceKOMbIX», «TKaHM pacTeHMID,
«Kopuesbie cuctembl», «Ctpoenue ctebas», «CTpoeHHe IHCTOBOM IIACTUHKW», «TkaHu
KUBOTHBIX», «Ckener 4denoseka», «lImmesapurensbHas cucrema», «KpoBeHOCHas cuctemar,
«/pixatenbHas  cucreMa», «HepBHas cucrema», «Koxa», «MbplleyHas cuctemar,
«BpienurenpHas cucreMa», « OHIOKPUHHAA cucTeMay, «CTpoeHne MblmueD», «MMmyHHUTET?,
«KumeunononoctHele», «Cxema nuTaHus pacTeHU», «KpOBEHOCHBIE CHUCTEMBI IT03BOHOYHBIX
KUBOTHBIX», «CTpoeHHue ruapb», «CTpoeHHe IaHapun», « BHyTpeHHEE CTPOCHHE JT0KIEBOTO
yepBsi», «HepBHas cucrema pwid», «HepBHas cucrema narymkw», «HepBHas cucrema
npecMbIkaomuxcs», «HepBHas cuctema nTun», «HepBHas cuctemMa MIIEKONMTAIOIMUXY,
«HepBHas cucrema uenoBekay, «Peduexcy.

OO0opynoBaHue: CBETOBOW MHUKPOCKOII, MHUKpONpENapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenapaThl TKaHEW, PaKOBUHBI MOJUIIOCKOB, KOJUIEKIIUM HACEKOMBIX, UITIOKOXKHX, )KUBBIE
9K3EMIUISIpbl KOMHATHBIX pacTeHUil, repOapuu pacTeHHH pa3HbIX OT/IEJIOB, BIAXKHbIE IpErapaThl
KUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIUU OECTIO3BOHOYHBIX KUBOTHBIX, CKEJIET 4eJIOBEKa,
00opyI0BaHuE /ISl IEMOHCTPALIMH IIOYBEHHOT'O U BO3YLITHOT'O MUTAHUS PACTEHUH, pacIleIIeHUs
Kpaxmaisia ¥ OeJlKOB MO AeUCTBHEM (EepMEHTOB, 000pyIOBaHKE I IEMOHCTPALIUHU OTBITOB 110
U3MEPEHUIO JKU3HEHHOW EMKOCTH JIETKHX, MEXaHW3Ma [bIXaTCJIBHBIX [BIKCHUM, MOZACIU
rOJIOBHOI'O MO3Ia Pa3jINyYHbIX KUBOTHBIX.

JlaGopaTtopnas padora «/3yueHue TkaHel pacTeHUIN».

JlaboparopHas padora «/3yueHue TkaHel )KUBOTHBIX).

JlabGopaTtopHas padora «/3yueHne opraHoB LIBETKOBOTO PACTECHUSI.

Tema 10. Pa3MHoOKeHNe 1 pa3BUTHE OPTaHU3MOB

®DopMBI pa3MHOKEHHS OPTaHU3MOB: Oecrosioe (BKIItoUYasi BET€TaTUBHOE) | ITOJIOBOE. Bubl
6ecI10J0ro pa3sMHOXKEHUS: IOYKOBAHUE, CHOPYIISILMA, (parMeHTalHsl, KIOHUPOBaHUE.

[TonnoBoe pa3mHoxeHue. IlomoBele kieTku, uiau ramersl. Meio3. Craaun Meiio3a.
IToBenenune xpomocoMm B Meno3e. Kpoccunrosep. bruonornyeckuii cMbICI Mei03a U MOJIOBOTO
nporecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[TpenzapoapimeBoe pazsurue. ['ameTorenes y »xkuBoTHbIX. [lonoBsle xkene3bl. OOpa3oBaHue
U pa3BUTHE MOJIOBBIX KJIeTOK. CriepmaToreHe3 u ooreHes. CTpoeHre MOJ0BBIX KIETOK.



OmnogoTBOpeHHE M AMOPUOHAIBLHOE Pa3BUTHE >KMBOTHBIX. CHOCOOBI OIIIOJAOTBOPEHUS:
Hapy»KHoe, BHyTpeHHee. [lapTeHorenes.

WMunuBrayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOJIOTHSI — HayKa O Pa3BUTUU
opranusMoB. Mopghozenes — o0Ha uz 2nasHvix npooaem smbpuonoeuu. Konyenyus mopghozenos u
mooenu mopgoeenesza. Ctaauu SMOpUOTeHe3a KUBOTHBIX (Ha mpumepe Jsarymku). Ipobienue.
Tunsl apobnenus. [emepmunuposanuoe u HedepmMunupoganuoe opodnenue. brnacmyna, muno
onacmyn. OcoGEHHOCTU POOJIEHUSI MIIEKONHUTAIOMUX. 3apOJIbIIIEBbIE JUCTKH (TaCTPYJISLINS).
3aknaJka OpPraHOB W TKaHEW M3 3apOJbIIIEBBIX JIMCTKOB. B3amMHoe BiMsiHUE wyacTei
Pa3BHUBAIOIIETOCS 3apoibliia (AMOpHOHANIbHAS MHIYKIUS ). 3aKJIaIKa MJIaHa CTPOEHUS JKUBOTHOTO
KaK pe3ysbTaT HepapXUYecKuX B3aHMOJICHCTBHI reHOB. BrnusiHue Ha sMOpHOHATBEHOE Pa3BUTHE
pa3IUYHbIX (DAaKTOPOB OKPYXKAIOUIEH cpeabl.

Poct u pasButne xuBOTHBIX. IlocTomOpuoHanmsHbI mepuoxa. Ilpsmoe u Hempsimoe
pasButue. PazButne ¢ Meramopdo30oM y OECHO3BOHOYHBIX M ITO3BOHOYHBIX >KMBOTHBIX.
buonoruueckoe 3HaueHUE MPSAMOroO M HEMPSMOIO Pa3BUTHSA, UX PACHpPOCTPAHEHUE B IPHUPOJE.
Tunsl pocta >XKUBOTHBIX. DaKTOpbl pEryisiliMd pocTa >KHUBOTHBIX U uejoBeka. Cranuu
NOCTAMOPUOHATIBHOTO PA3BUTHS y KUBOTHBIX M 4esloBeKa. [leproabl OHTOreHe3a dYeloBeKa.
CrapeHue 1 cMepTh Kak OMOJIOrMYECKUE TPOLECCHI.

PazmHoxeHue u pa3Butue pacrenuil. 'ametoput u ciopodut. Meiio3 B )KU3HEHHOM LIUKIIE
pacrenuii. OO6pa3oBaHue Ciop B mpoliecce Meio3a. ['amerorenes y pactenuii. OmiogoTBOpeHue u
pa3BUTUE DPACTUTENBHBIX OPraHU3MOB. JIBOMHOE OIJIOJOTBOPEHHE Y IBETKOBBIX PAaCTEHHUH.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MbI PETryIsLUU OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHcTpannn

[Toprpetsi: C. I'. Hapamun, X. [llneman.

Tabmunpl 1 cxembl: «BereratuBHoe pazMHOkeHUE», « TUIBI GECHOIOro pa3MHOKEHUS,
«Pa3MHOXEHHE XJaMHJIOMOHAAbD», «Pa3MHOKEHUE OBrieHb», «Pa3zMHOXEeHHE TUApBD,
«Meiios», «Xpomocombl», «l'amerorenes», «CTpoeHHE SNIEKIETKH W CIEPMATO30UAay,
«OcHOBHBIE cTaAUKN OHTOreHe3ay, «[IpsiMoe u Henpsimoe pa3BuTHe», «PazBUTHE MalCKOTO )KyKay,
«Pa3Butne capanum», «Pa3zButue InArymku», «JIBoilHOE OIJIOAOTBOPEHUE Y ILIBETKOBBIX
pacteHui», «CTpoeHHue CeMsiH OJHOIOJBHBIX M ABYIOJbHBIX pacTeHU», «KU3HEHHBIN UK
MOPCKOM KanmycTbD», « JKU3HEHHBIN [IUKII MXa», « KU3HEHHBIA UK MAOPOTHUKAY, « KU3HEHHBIN
LUKJI COCHBDY.

OOGopynoBaHHe: CBETOBOM MHUKPOCKOT, MUKPOIIpENapaThl SUIIEKIECTOK U CIIEPMAaTO30U/IOB,
Mozelb «L{UKIT pa3BUTHS JIATYILIKWY.

JlaGopaTtopnass pabora «l3yuyeHue CTpPOEHHA TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTHyeckass padora «BblsiBIeHHE NPU3HAKOB CXOJCTBA 3apOAbIIEH MO3BOHOYHBIX
JKUBOTHBIX.

JlabGopaTtopnas padora «CTpoeHrEe OpraHOB Pa3MHOKEHHUS BBICIIIMX PACTCHUI.

Tema 11. 'eHeTnka — HAyKa 0 HACJ1eICTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB

Hcropust cTaHOBICHUS M Pa3BUTHS TeHETUKH Kak Hayku. Pabotel I'. Menpens, I'. ne @pusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HBIX B pa3BuTiu renetrku. Padotsr H. K. Konbsrosa, H. 1.
Basunosa, A. H. benozepckoro, I'. J[. Kapneuenko, 10. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OcCHOBHBIE T€HETUYECKUE MOHATHUSA U CUMBOJIBI. | OMOJIOTHYHBIE XPOMOCOMBI, ajlIeIbHbIE
TEHbl, AJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA MPU3HAK, T'OMO3UIOTA,
reTepO3UTroTa, YUCTas JUHHS, THOpHUIbI, reHOTHI, (eHorun. OCHOBHBIE METOIBl TE€HETHUKU:
TUOPUA0TOTHUECKUMA, TUTOIOTUUECKHI, MOJIEKYIISIPHO-T€HETUIECKHIA.

JleMoHCTpaLun

[Toptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsiios, H. U. Basunos, A. H.
benosepckwit, I'. JI. Kapnieuenko, FO. A. ®unmumuenko, H. B. Tumodees-PecoBckwmii.



Tabmuibl U cxembl: «MeTobl TeHETUKNY, « CXeMBbI CKPEITUBAHUS.

Jla6opaTopnasi pa6oTa «/Ipo3oduia kak 00bEKT FreHETHUYECKUX UCCIICIOBAHMIT.

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemunBanue. [lepsoiii 3axkoH MeHens — 3aK0H e IMHO00pa3usi THOPUIOB
nepBoro nokojeHus. [Ipasuino noMmuHupoBanus. Bropoit 3akoH MeHaenst — 3aK0H paclleIICHUs
npu3HaKoB. lluTojormyeckrie OCHOBBI MOHOTHOPUIHOTO CKpeUIMBaHUS. [ HIOTe3a YHCTOTHI
raMer.

AHanmusupyromiee  ckpemuBaHue.  [IpoMeXyTOuHBI ~ XapakTep  HaclleOBaHMS.
Pacmiennenue npu3HakoB P HEMOJIHOM TIOMUHUPOBAHUH.
Jurubpunnoe ckpemuBaHue. Tpetuilt 3akoH MeHaens — 3aKOH HE3aBUCUMOIO

HacJIeI0BaHMs Mpu3HAKoB. [{uTonornyeckne OCHOBBI TUTHOPHUIHOTO CKPEIIUBAHHS.

CuernnenHoe HacienoBanue npusHakoB. Paboter T. Moprana. CrierieHHOe HaclleJJOBaHHe
TE€HOB, HAPYIIICHUE CIETUICHHS MEX Ty TeHaMH. XpOMOCOMHAs TEOpHUs HACIEACTBEHHOCTH.

I'enetnka mona. XpoOMOCOMHBIH MEXAaHHM3M OIPEACIICHUs Moaa. AyTOCOMBI U TOJIOBbIE
XpOMOCOMBI. ['OMOramMeTHBli M TreTeporaMeTHBIM MOJ. ['eHeTuyeckas CTPYKTypa IOJIOBBIX
xpoMmocoM. HacnenoBanue npu3HaKoB, CIEIUIEHHBIX C MOJIOM.

I'enoTun kak nenoctHas cucrema. l[lmeloTponus — MHOXKECTBEHHOE JACHCTBHE T€HA.
MHoOxecTBEeHHbIN ajuienu3M. B3aumopeiicTBue HeayulelbHBIX T'€HOB. KOMILIEMEHTapHOCTD.
Onucras. [lonumepus.

I'eHeTMYECKUN KOHTPOJIb PAa3BUTHA PACTCHUM, JKUBOTHBIX M 4YEJIOBEKa, a TaKXKe
(bU3MOIIOrMYECKUX MPOLIECCOB, MOBEACHUS U KOTHUTUBHBIX (QYHKIMH. ['eHeTnYeckue MexaHu3Mbl
CUMOMOTeHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — MApa3sHT» U «XO35IMH — MUKPOOHOMY.
['eHeTnyeckne acneKThl KOHTPOJS U U3MEHEHHS HACJIEICTBEHHOW MH(POpPMAIMHU B MOKOJICHUAX
KJIETOK U OPTaHU3MOB.

JdeMoHcTpannn

[Toprpetsi: I'. Mennens, T. Mopras.

Ta6muupl u cxemsl: «IlepBbiii 1 BTOpOii 3akoHBI MeHnens», «Tperuit 3akon Menpaensy,
«Ananuzupymoliee ckpeuuBanue», «HemnonHnoe nomunupoBanue», «CleIsIEeHHOE HACIE0BaHUE
PU3HAKOB y Apo3oduib», «I'eneTuka nonay, «Kapuotun yenosekay, «Kapuotun npo3oduisn,
«Kapuotun nrutibl», « MHOKECTBEHHBIN ajuiean3my», « B3anmoielicTBre reHOBY.

OOGopyaoBaHue: MOJIENb I JEMOHCTPAIIMN 3aKOHOB €IMHOO00pa3us THOpUIOB MEPBOTO
MOKOJICHUS] U PACIUCIUICHUS! MPU3HAKOB, MOJEIb ISl JEMOHCTPALIMM 3aKOHA HE3aBUCHUMOIO
HACJIE0BAHMS NIPU3HAKOB, MOJENb JUIsl JEMOHCTPALIMK CUEIJIEHHOrO HACIEA0BaHUs PU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «J{po3odumnay.

IIpakTuyeckas paGora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
JPO30(UITBD).

IIpakTuyeckas paGora «V3ydyeHue pe3yabTaTOB AUTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(HITBD».

Tema 13. 3aKoHOMEpPHOCTH H3MEHYHBOCTH

B3aumoneiictBue reHotuna u cpeabl npu (opmMupoBaHMH (GeHOTHNA. VI3MEHUYHMBOCTH
npu3HakoB. KayecTBeHHbIE W KOJIMYECTBEHHbIE MpPU3HAKU. Buasl HM3MEHYMBOCTH:
HEHACJICJICTBEHHAs U HACJICICTBECHHASI.

MonudukannonHas U3MEHYUBOCTb. Poib cpenbl B (OpMUPOBAaHUUM MOIUGPUKALUOHHON
u3MeHynBocTU. Hopma peakuuu npusHaka. BapuanmoHHBIN psan v BapuaimoHHas kpusas (B.
Noranncen). CoiicTBa MOTU(PUKAIIMOHHONH H3MEHUYUBOCTH.

['enoTunuueckass u3MeHYMBOCTh. (CBOICTBA TEHOTHUIWYECKONW W3MEHUMBOCTH. Bujbl
TEHOTUIMYECKON N3MEHYUBOCTH: KOMOMHATHUBHAS, MYTallHOHHASI.

KoMmOnHaTiBHAs M3MEHYMBOCTh. Meii03 M MOJOBOM MPOIECC — OCHOBA KOMOMHATHBHOM
U3MEHYUBOCTU. POJIb KOMOWHATUBHOM H3MEHYUBOCTH B CO3JAHUH I'€HETHIECKOTO Pa3HOO0pa3us
B [Ipe/iesiax OJIHOTO BUJIA.



MyTtanroHHass W3MEHYMBOCTh. BHIBI MyTaluii: TE€HHbIE, XPOMOCOMHBIC, T€HOMHBIE.
CHoHTaHHbIE W WHAYUUMPOBAHHBIE MYTAlMH. SAepHbIE M IUTOIUIA3MAaTHYECKUE MYTAalUH.
ComMaruueckre W TMOJOBbIe MyTalud. [IpuynHBI BOSHUKHOBEHHS MyTaimi. MyTareHsl U UX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOI'O MPOLEcca. 3aKOH T'OMOJOTUYECKUX
psanoB B HacienctBeHHo wusmeHunBoctu (H.M. BaBunoB). BnesnepHas W3MEHUHMBOCTH HU
HACJIECTBEHHOCTb.

Onucenemurka u 3NUSEHOMUKA, DPOJb INULEHEMUYECKUX (PaKmopos 6 HACNe008aHuu U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOS.

JemMoHCcTpauMu

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

Tabmuupr u cxembl: «Bunmbl m3meHunBOCTHY, «MoOmM(pUKAIMOHHAS W3MEHYUBOCTHY,
«KomOnHaTHUBHAS H3MEHYHBOCTEY, «Meiio3y, «OmiogoTBopeHuey, «I eneTnueckue 3a00neBaHus
4yenoBeKay, « Buabpl myTanuiin.

OGopynoBaHue: XUBble W TepOapHbIE JK3EMIUISIPHl KOMHATHBIX PACTEHHM, PHCYHKU
(otorpadum) >KUBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTtopnass pabora «McciaemoBaHue 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHON
M3MEHYMBOCTH. [locTpoeHNE BaprallMOHHOTO PSJa U BAPUALTMOHHON KPUBOM.

IIpakTuyeckas padora «Mytanuu y 1po30Quiibl (Ha TOTOBBIX MUKPOTIpENapaTax)y.

Tema 14. I'eHeTHKA YeJi0BeKa

Kapuotun uenoBexka. MexayHapoaHas MOporpaMma HUCCIEAOBaHUS TIE€HOMa 4YeJIOBEKa.
MeTopl U3yueHusi TeHEeTUKU YeOBeKa: FeHealornYecKuil, OJIM3HELOBbIM, IUTOreHEeTUYECKUH,
NOMYJSLUOHHO-CTATUCTUUECKUHN, MOJIEKYJIsipHO-TeHeTnYecKkuil. COBpPEMEHHOE OmpenesieHue
TE€HOTHIA: IOJJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM yucie ¢ noMmouibro [111P-
ananmza. HacnencrBennsie 3a00eBanust yenoBeka. [ eHHbIE B XPOMOCOMHBIE 0OJIE3HH YEIIOBEKA.
bosiesnn ¢ HaclieICTBEHHOW NPEApPACHOJIOKEHHOCThIO. 3HAYEHUE MEAUIMHCKOW T'€HETHUKH B
NPEIOTBPAIICHUH M JICUCHUU TCHETHYECKUX 3a00NieBaHU YenoBeKa. MeIuKO-TeHETHYEeCKOoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «TE€HETUYECKOr0 Ipy3a». DTUUECKUE aCIIEKThI
UCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enernyeckue (hakTOpbl MOBBIIIEHHON 4YyBCTBUTEIBHOCTH 4YelIOBEKa K (PU3UUYECKOMY U
XUMUYECKOMY 3arps3HEHUI0 OKpYKawIlled cpeabl. ['eHeTHueckas MpeapacnoiokKeHHOCTh
YEJI0BEKa K IMaTOJOTUSIM.

JleMoHCcTpaL Ul

Tabmuupl u cxembl: «Kapuotun uenoBeka», «MeToabl U3y4eHHUs] TEHETUKHU YEJIOBEKay,
«"eneTrueckue 3a00JI€BaHUS YETIOBEKAY.

IpakTnueckas padora «CocTaBiIeHHE U aHAJIU3 POJOCIOBHON.

Tema 15. Cestexknusi OpraHu3sMoB

JoMecTukanusi U CeJIeKIHUs. 3apOoXKICHUE CEJNEKIMM W JoMecThkanuu. Ydyenue H. .
BaswiioBa o LleHTpax npoucxoxieHuss 1 MHOrooOpa3us KyJabTypHBIX pacTeHuil. Posb cenexuuun
B CO3/IaHUH COPTOB PACTEHUH U MOPOJI )KUBOTHBIX. COpT, MOpo1a, lTaMM. 3aKOH FTOMOJIOTHYECKHUX
pSANOB B HaciueACTBEHHOM u3MeHuMBocTH H. M. BaBuiioBa, ero 3HadueHue I CEJIEKLIMOHHOMU
paboTHI.

Metoabl cenekuoHHoM paboThl. MIcKycCTBEHHBIN 0TOOP: MacCOBBIA M MHIUBUAYATbHBIN.
Otanbl KOMOMHAIIMOHHOW ceNieKuu. VcrbiTaHue mpou3BOAUTENEeH 1o motoMcTBYy. OTOOp MO
TEHOTHUITY C MTOMOIIBIO OIIEHKU ()eHOTHUIIA TOTOMCTBA U OTOOP MO T€HOTHUITY C MOMOIIBIO aHATN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJA CEJEeKIIMOHHOW paboTel. PammanuoHHBIT 1
XUMHUYECKHI MyTareHe3 KaK WMCTOYHHK MYTalMid Yy KYyJbTYPHBIX (OpPM OpPraHU3MOB.
Hcnonp30BaHre reHOMHOTO PeJaKTUPOBAaHUS U MeTOA0B pekoMOuHanTHBIX JIHK mia nomyuenus
HCXOAHOTO MaTepHaia i CEJICKIHH.

[Tonydyenne monumiIonaoB. BHyTpuBuaoBas ruOpuauszanus. bBIU3KOPOICTBEHHOE
CKpeIMBaHKe, WIH WHOpUIUHT. HepoaCTBEHHOE CKpeluBaHue, Win ayTOpuauHr. ['eTeposnuc u



ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OtganéHHas TUOpUIM3ALUAL.
[Ipeogonenue Oecriogusi MEXBHIOBBIX THOpPUAOB. JlOCTM)KEHHS CEJEKIMU pPACTEHUH U
KUBOTHBIX. «3€1EHAs peoIOYULY.

CoxpaHeHHE M H3y4YEHHE T'€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHUH M UX AMKHX
ponuyel s co3qaHusl HOBBIX COPTOB U FMOPUIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. M3yueHue,
coxpanenue u ynpasieHue 2eHemudecKUMu pecypcamil CenbCKOX03AUCMEEHHbIX U NPOMbICIOGbIX
HCUBOMHBIX 8 YENAX YIYUULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, JTUHUL U KPOCCO8, 8
MOM Yucie ¢ npUMeHeHUeM CO8PEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl, Nepedosblx uoel u
nepcneKmuBHbIX MexHoN02Ul.

JleMoHCTpanuu

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

Tabmunp! 1 cxembl: «L{eHTpbI MPOUCXOKIEHHUS U MHOT000pasus KyJIbTYPHBIX pacTeHUI»,
«3aKOH TOMOJIOTMYECKHX pSAIOB B HACJIEACTBEHHONM HM3MEHUYMBOCTH», «METOIbI CENEKIUW»,
«Otnanénnas rudpunuzanus», « MyrareHes.

JlabopaTopHasi pabora «/3ydueHne cCOPTOB KyJIbTYypHBIX PACTEHMH M MOPOJ JOMAIIHUX
YKUBOTHBIX).

JlabopaTropHasi padora «/3ydueHne METOJIOB CEIEKIIUN PACTEHUID.

IIpakTHyeckas padora «IIpuBrBKa pacTeHUID.

Ikekypenst «OCHOBHBIE METOJIbI U JOCTUXKEHHUSI CENEKIIMU PACTEHHM M >KMBOTHBIX (HA
CEJICKIIMOHHYIO CTaHLUIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA yYacTOK, B TEIUIMYHOE
XO03HCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHoJI0rHsI U CHHTeTHYeCKasi 0M0J10T U

OOBeKThl, HCIONb3yeMble B OHMOTEXHOJIOTMH, — KJIETOYHBIE M TKAHEBBIC KYJBTYpHI,
MUKpPOOPraHU3MbI, HX XapaKTepUCTUKa. TpaJuluOHHAss OHOTEXHOJIOTHUA: XJIeOoIeyeHue,
HOJy4eHUE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. Mukpobuonorudeckuit cuute3. OOBEKTHI
MUKpOOHOJIOTHYeCKUX TexHonoruil. [IponsBoacTBo Oenka, aMMHOKUCIOT M BATAMHHOB.

Cozanue TEXHOJIOTMM M MHCTPYMEHTOB  LIEJICHANPABIECHHOIO  W3MEHEHUS U
KOHCTPYMPOBAHHUS T€HOMOB C II€JIbIO MOJYYE€HHsI OPTaHU3MOB U UX KOMIIOHEHTOB, COJIEpP KAIINUX
HE BCTpEYaroIIuecs B MPUpoJie ONOCHHTETUYECKHE TYTH.

Knerounass umxeHepus. MeToabl KyJabTypbl KJIETOK M TKaHEW PACTEHUU U >KUBOTHBIX.
Kpuobanku. Comaruueckas rubpuau3anus M COMaTHUECKuil smOpuorenes. lcmonb3oBanue
rarioOnJI0OB B CEJIEKUUU pacTeHuil. [lonyuenue monoknoHanvhwvix awmumen. Hcnonvsoeanue
MOHOKIOHANbHBIX U NOJUKIOHANbHLIX aHmumen 6 meouyune. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PekoHCTpyKIMS SIMIIEKIETOK M KJIOHUPOBAHUE KUBOTHBIX. MeTO/1 TpaHCIUIaHTALUU SIAEP KIIETOK.
Texnonozuu  0300po6nenus,  KyIbMUSBUPOGAHUs U  MUKPOKIOHAILHOSO — PASMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYIbIMYP.

XpOMOCOMHAsI U T'€HHast UHkKeHepus. VICKyCCTBEHHBIN CUHTE3 I'éHa U KOHCTPYHpPOBaHUE
pekomOuHanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS M TEPCIIEKTHBBI
XpPOMOCOMHOW M TEHHOW HHXXEHEPUH. OKOJIOTMYECKHE M JTUYECKHE NpoOJIeMbl T'€HHOU
WHXEHEPUH.

Menunuackue ouotexunonoruu. [Toctrenomuas mudposas menunuHa. [1IP-auarnocTuka.
MeTta0osi0MHBIN aHAIN3, FTEHOLIEHTPUYECKUN aHAJIU3 TPOTEOMa YeIoBeKa JIsl OLEHKU COCTOSHUS
ero 370poBbs. Mcnonb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-6nonnxenepus
JUIs pa3paboTKu PyHAAMEHTAIBHBIX OCHOB MEIUIIMHCKIX TEXHOJIOTHH, CO3JaHHsI KOMITJIEKCHBIX
TKaHEeW COYeTaHHWEM TEXHOJOTHH TpEXMEPHOTO OMONPHUHTHHTA U cKapdoIauHra As pelieHus
3a71a4 NEPCOHATM3UPOBAHHON MEULIUHBI.

Coznanne BEKTOPHBIX BaKUMH C LEJIbI0 oOecredeHus: KOMOMHMPOBAHHOW 3alllUThl OT
B030yauteneit OPBU, ycraHoBiieHHEe MOJIEKYJSPHBIX MeXaHu3MoOB (yHkimonupoBanus PHK-
COJIepIKalINX BUPYCOB, BBI3BIBAIOIINUX 0CO00 OMacHbIe 3a00JIeBaHUs YETOBEKA U )KUBOTHBIX.

JdemMoHcTpauMu



Tabmuipt u cxembl: «lcnonap3oBaHME  MHUKPOOPIaHW3MOB B IPOMBIIIJIEHHOM
POU3BOJICTBEY, «KieTouHas urmxeHepus», «['eHHass HHKCHEPHSI».

JlaGopaTopuas pa6oTta «/3yueHrne 00beKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llonmyuyeHrne MOTOYHOKHUCIBIX IPOAYKTOBY.

IKCcKypcusi «bBHOTEXHOJIOTHS — BaKHEHINAsK MPOU3BOIUTEIIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOACTBO ).

11 KJIACC

Tema 1. 3apo:xaenne 1 pa3BUTHE IBOJIOLMOHHBIX NPeICTaBJIeHUH B 0M010TMH

OpommononHas Teopust Y. JlapeuHa. [Ipennocsuikn BO3HUKHOBEHMS JapBUHU3Ma. JK13Hb
Y Hay4Has JearenbHocTs Y. /{apBuHa.

JBwxymme cwibl dSBoionu  BugoB 1o Y. JlapBuHy (BBICOKas HMHTEHCHBHOCTH
pPasMHOKEHUSI OPTraHU3MOB, HACJICACTBEHHAas: M3MEHYMBOCTb, OOppOa 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmiienune cunteTndeckoit Teopun 3somonuu (CTI). HelitpanbHast TeopHst 3BOIOLNY.
CoBpeMeHHas SBOJIIOIIMOHHAS OMOJIOTHS. 3HAYEHUE IBOJIIOIMOHHOW TEOpUH B (pOpMUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTHHBI MUPA.

JdeMoHcTpannmn

IToptpetsr: Apuctorens, K. JIunnent, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krosre, U.
Hapsun, C. C. YerBepukos, U. U. lImaneraysen, /. Xonnein, . K. bensies.

Tabmuuer u cxemsl: «Cucrema xuBoi npupoasl (mo K. JlunHew)», «JlecTHUIa KUBBIX
cymects (1o Jlamapky)», «Mexanusm GopMHUpPOBaHUS TPUCTIOCOOTICHUH Y paCTEHUHN U )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. lapsuna», «Haxoaxu Y. Japsunay,
«Dopmbl 60pKOBI 3a cymecTBOBaHUE, «I1oposl romyoeity, «MHOrooOpasue KynbTypHBIX Gopm
KanycTel», «Ilopoabl JOMaImHUX >KUBOTHBIX», «Cxema oOpa3oBaHUS HOBBIX BUIOB (mo Y.
HapBuny)», «CxeMa COOTHOUIEHHS JBIKYIIUX CHJI SBOMIONUN», «OCHOBHBIE TOJOKEHUS
CUHTETHYECKOIN TEOPUU IBOJIIOLIM.

Tema 2. MuxkposBoonusi 1 €€ pe3yJbTaThl

[Tonmynsiuust kak 3JeMeHTapHas eAuHuLA 3BoJoIMU. COBpEMEHHBIE METOJbl OLEHKU
TeHEeTUYECKOTO pa3Ho00pa3us U CTPYKTYphI nomysiuil. U3menenue reHodoH1a MOMYIISIUN KakK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE fBJIEHHE. 3aKOH TIeHeTHueckoro pasHoBecus Jx. Xapau, B.
Baitn6epra.

OnemeHTapHble (DAKTOPBI (IBMIKYIIUE CHJIBI) JBOJIONMHM. MYyTallMOHHBIN THpolecc.
Komb6unatuBHas usmeHunBOCTh. Jlpeiic reHoB — ciydaiiHble HeHANpaBICHHbIE U3MEHEHUS YaCTOT
aitenei B monynsanusax. Dddext ocHoBarens. Ipgexm dOymuvliounozo eoprviuika. CHudiceHue
2eHeMU4ecKo20 pasHoobpasus: npudunsl u cieocmeus. Ilposseienue s¢hghexma opeiigha 2erog 6
bonvuwux u manvlx nonyaayusx. Murpauuu. M3omsmus  nonynsuuii: - reorpaduueckas
(mpocTpaHCTBEHHAs), OMoJIoTHYecKast (PEpPOIyKTUBHA ).

EcrectBenHbIii 0TOOp — HampaBisomuili ¢axTop 3Bosonnu. POpMBI €CTECTBEHHOTO
oTOOpa: IBWKYIIMHA, CTAOMIM3MPYIONMINN, pa3pbIBalOmuid (Iu3pynTuBHBIN). [lomoBoi oTOop.
Bo3HMKHOBEHHE U 3BOJIIOLNS COLIMATIBLHOTO MTOBEACHUS dKUBOTHBIX.

[TprcnocoO0IeHHOCT, OPraHM3MOB KakK pe3yJIbTaT MHUKpPO3BOJIOLMU. BoO3HMKHOBEHHE
MpUCIIOCOOIeHNH y opranu3mMoB. ApoMopdo3sl u uanoaaantauuu. [I[pumeps! npucnocodaeHu y
OpraHu3MoB: MOpQOJOTHUECKUe, (UIUOJIOTHUECKUE, OWOXUMHUYECKHE, TIOBEACHYECKHE.
OTHOCUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHNU3MOB.

Bun, ero xpurepum u cTpykrypa. BumooOpa3oBaHue Kak pe3ysibTaT MHKPOIBOJIOLMH.
Wzomsiust — kmoueBoil  aktop BumooOpazoBanus. Ilytm u cmocoObl BuA00Opa30OBaHUS:
ajuionatpuieckoe  (reorpaduyeckoe), CHUMMIATPUUecKoe (PKOJOTHYECKOE), «MTHOBEHHOE)
(monurutonu3anys, rudpuau3anys). JmurenbHOCTb HBOIIOIMOHHBIX ITPOLECCOB.

Mexanu3mbl GOpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOOOpA3Hsl.



Ponme sBOmrOnMOHHON OWoOJOrMM B pa3paboTKe HAay4dHBIX METOJIOB COXPAaHEHUS
O6unopaszHooOpasusi. MUKPOIBOMIONUS M KOIBOIIOLMSA MApa3sUTOB M HMX X03s1€B. MeXaHU3MbI
bopMHUpPOBaHUS YCTOMYMBOCTH K aHTHOMOTHUKAM U CIIOCOOBI OOPHOBI C HEH.

JleMoHCTpaLuu

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

Tabnuuel 1 cxembl: «MyTallMOHHAs U3MEHUYUBOCTbY, «IloMmyIsuOHHas CTPYKTypa BUIaY,
«Cxema mposBieHHs 3akoHa Xapau—BaiiHOepra», «/IBmKyIwe CHIBI — DBOJIIOIUNY,
«OKoJOTHYeCKass H30JALUs TMOMYJSIUUKA ceBaHCKOM openny, «I'eorpaduueckas wu30mALUsg
JMCTBEHHMIIBI CUOUPCKOM M JTUCTBEHHUIIBI Aaypckoit», «[lomynsimonHble BOIHBI YUCIEHHOCTH
XMITHUKOB U KepTB», «Cxema JeHCTBHA €eCTeCTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILIIECTBOBAHUEY, «HpycTpuanbHbIi MEJIAHU3M», «Kusbie HCKOIIa€MBIEY,
«ITokpOBUTENBCTBEHHAs OKpacka >»XHBOTHBIX», «lIpemynpexnaromas okpacka >KUBOTHBIXY,
«®Dusnonorunueckue agantauuny, «IIpucrnocobieHHOCTh OPraHU3MOB U €€ OTHOCUTEIBLHOCTDY,
«Kputepun Buga», «Bugsl-aBoiiHukm», «CTpykTypa BHza B mnpupone», «CrocoOsl
BUJ000pazoBanus», «l'eorpapuueckoe BHIOOOpa3oBaHME TpEX  BUIOB  JIAHABILICH»,
«DKOJIOTHYECKOe BHJI000pa3oBaHMe BHUIOB CHHUIY, «llomumiaouasl pacrenuit», «KamyctHo-
peaeuHblil THOpUIY.

Ob6opynoBanue: repbapuy pacTeHUH, KOJUIEKIIMHM HACEKOMBIX, dydesa NTHUIl U 3Bepel ¢
IpUMepaMu pa3iNyYHbIX MPUCIOCOOJIEHUH, Yy4yena NTHULl U 3Bepel pa3HbIX BUIOB, repbdapuu
pacTeHuii OJIM3KUX BUIOB, 00Pa30BABIINXCS PA3IMUYHBIMU CIIOCOOAMH.

JlabopaTopHasi padoTa «BrisiBJIeHHE N3MEHUNBOCTH Y OCOOCH OJTHOTO BUIAY.

JlaGopaTopnass paGora «llpucmocoOneHus OpraHu3MOB H UX OTHOCUTENIbHAS
11EeJIECO00PA3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHEHHE BUJIOB 110 MOP(OIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpo3BoIIOLUA U eé pe3yJIbTAThI

MeTtobpl u3yueHus: MakposBotouy. [laneonTonornyeckue METOAbl U3y4EHUS SBOJIIOLUH.
[Tepexonubie GopMbl U GUIOrEHETUYECKUE PSAIBI OPTAHU3MOB.

buoreorpadpuueckue Metonsl u3yudeHus sBomonud. CpaBHenue ¢uopsl U (hayHbI
MaTEepUKOB U 0CcTpOBOB. buoreorpaduueckue odnactu 3emian. Buabl-aHIEMUKN U PETUKTHI.

OMOPHOJIOTHUECKUE U CPaBHUTEIBHO-MOP(OIOrHYeCKHe METOJbl M3YyYCHHS SBOJIIOIHH.
['eneTnyeckue MexaHU3Mbl SBOJIOLMNA OHTOIE€HE3a M MOSIBICHUS HBOJIFOLIMOHHBIX HOBLIECTB.
['oMosiornuHblie ¥ aHaIOrMYHbIE OpraHbl. Py uMeHTapHbIe Opranbl U aTaBU3Mbl. MoJekyispHo-
reHeTUYeCKrue, OWOXMMHUYECKHEe M  MaTeMaTUYeCKHEe METOAbl HM3YYEHHS  HBOJIIOLMU.
I'omonoruunsie rensl. CoBpeMEHHbIE METOIbl TOCTPOCHHUS (PMIIOTEHETUYECKHX JIEPEBBEB.

XPpOMOCOMHBIE MYTAIMU U 3BOJIIOLIMS TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBwWia) dBOMOUMH. [lpunyun  cmenvl  QyHKYuUllL.
HeoOpatumocTs 3BosIOIMU. AlanTUBHAS paguaiys. HepaBHOMEpHOCTh TEMIIOB 3BOIOIIH.

JleMoHCTpaLun

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrouiep, J. ['ekkensb.

Tabmunpl U cxeMbl: « DUITOTCHETUYSCKUH P JIOMIATNY, «APXEONTEPHUKCY, «3BEpO3yObIe
amepby, «Creronedans», «Punnodurey, «CemeHHble ManopoTHUKN», «buoreorpaduueckue
30HbI 3emuny, «lpeiip xoHTHHEHTOBY», «PenmukThly, «HawanmpHble CTaguu SMOPHOHATHHOTO
Pa3BUTHS IO3BOHOYHBIX JKUBOTHBIX», «] OMOJIOTMYHBIE U aHAJIOTMYHBIE OpraHbDy, «PyTUMEHTHI»,
«ATaBU3MBDY, «XPOMOCOMHBIE HAOOpHI YeEJIOBEKa M IIMMIIaH3e», «[TaBHbIE HampaBlIEeHUS
ABOJIIOLIMNY, «O011I1E 3aKOHOMEPHOCTH IBOJIIOLIUNY.

O6opynoBaHue: KOJUICKIUM, repOapuu, MYJSDKA HCKOMAEMBIX OCTAaTKOB OpPraHHM3MOB,
MYJISKM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYIMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKIUU
HaCEKOMBIX.

Tema 4. IIpoucxoskaeHue U pa3BuTHe )KU3HU HA 3emJie

Hayunble rumote3pl MPOMCXOXKIEHUS XU3HU Ha 3emie. AOHOTeHE3 M MaHCHEPMUS.
JloHayuHblEe TPEICTaBICHHUS O 3apOXKACHUU JKU3HU (KpealuuoHM3M). ['mmore3a MOCTOSHHOTO



camMo3apoKJIeHus )KU3HU U e€ ornposepxkeHue onbitamu @. Penu, JI. Cnannannanu, JI. Ilactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOTIOTHSI.

OcHoBHbIE 3Tanbl HEOpraHUueckoi 3Bosonnu. [lnanerapHas (reosiornyeckas) BOJIOLHS.
XuMHUecKasi 3BOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB M3 HEOPTaHUYECKHUX.
Omnpit C. Musnepa u I'. FOpu. OGpa3zoBanue noinMepos u3 MoHoMepoB. KoarepaTHas runoresa
A. W. Onapuna, runore3a nepBudyHoro OynboHa J[x. XonnaeitHa, reHeTndeckas rumoresa I
Ménnepa. Pu6osumsl (T. Uek) u runoresa «mupa PHK» V. I'unbepra. @opmupoBanue memopan
Y BO3HUKHOBEHHE NPOTOKJIETKH.

Uctopuss 3emnu u Meroabl €€ wu3ydeHus. Vckomaembple OpraHMYECKHE OCTATKH.
['eoxpoHonorus u e€ Meroasl. OrTHocuTenbHass M aOCONMIOTHAass  T€OXPOHOJIOTHS.
['eoxpoHonoruyeckast mKkasa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

HavanpHble sTanbl opraHndeckoi sBostonuu. llosBiieHne W 3BOMIONMS MEPBBIX KIIETOK.
Opontonusi Merabonu3ma. BosHukHOBeHHe mepBbIX SKocucTeM. CoOBpeMEHHblE MHUKPOOHBIE
OMOIUVIEHKM Kak aHajor mepBbIXx Ha 3emse coodmiectB. CtpomaronuTsl. [IpokapuoTel u
9YKapuOTHI.

[TpoucxoxaeHrne >ykapuoT (CUMOHMOTreHe3). DBOMIOIMOHHOE MPOUCXOKIACHHE BHPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  TPYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl ABOJIIOLMU BbICHIUX pacTeHUd. OCHOBHBIE apoMOp(}O3bl pacTeHU.
Boixon pactenuii Ha cymry. [losiBieHne criopoBbIX pacTeHU U 3aBOeBaHUE UMU cylId. CeMEHHbIE
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHUI.

OcHOBHBIE 3Talbl 3BOJIOIHMU >KMUBOTHOTO Mupa. OCHOBHBIE apoMOp(}o3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX THIIOB. [lepBbie XOpaoBbIe
*KHUBOTHBIC. J)KH3HB B BOjIe. DBOJIOIUS MO3BOHOYHBIX. [Ipoucxoxnenne aMmpuOUii U penTHIIUA.
[Tpoucxoxaenne miekonuTaromux W nTull. [IpuHun kimodeBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMU U TI03BOHOYHBIMU KMBOTHBIMH CYILIH.

PazBuTue x)u3HM Ha 3emIIe 10 3paM U IepuoaaM: apxeu, MpoTepo30M, Majieo30i, Me30301,
KaifHo30#. O0111ast XapaKTepuCTHKA KJIMMaTa U re0JOrHuecKuX npoueccos. [losBieHue u pacuser
XapaKTepHBIX OPraHU3MOB. YTiieoOpa3oBaHUE: €ro YCJIOBHsS M BIIMSHHE Ha Ta30BbIA COCTaB
aTMocheps.

MaccoBble BBIMHpPaHUs — HKOJOTMYECKHE KpU3HCHI mpouuioro. IlpuunHbl U cnencrBus
MaccoBBIX BbIMUpaHuil. COBPEeMEHHBIH HKOJOTHUECKUI Kpu3HC, ero ocodeHHoctu. IIpobiema
coxpaHeHus Onopa3zHooOpa3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHuyeckoro Mupa. [IpuHIMIBI KiIaccu(UKaUK OpraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB.

JleMoHCcTpaL Ul

[Toptpetsi: ®@. Penu, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, J[x.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Ta6mumbl u cxembl: «Cxema ombita @. Peany, «Cxema onbita JI. Ilactepa mo usyueHuro
camo3apokJeHus xu3zHu», «Cxema omnbita C. Muiiepa, I'. FOpu», «3OTtansl HeopraHMuecKon
3BOJIOLMMY, «l'eoxpoHosiornueckas mkana», «HadanpHble 3Tanbel OpraHUYECKON HBOJIFOLUNY,
«Cxema 00pa3oBaHUs DYKAPUOT MyTEM cUMOHMoOreHe3ay, «CrucreMa >KuBoi mpupoab», «CTpoeHue
BUpYyCca», «ApoMopdo3bl pacTeHuit», «Punnopute», «OIHOKIETOUYHBIE BOAOPOCII,
«MHoroknerounsle Bogopociaw», «Mxm», «llamopoTHukm», «l'0J0CEMEHHBIE paCTEHUSD,
«Opranpl TBETKOBBIX pacTeHui», «Cxema pa3BUTHS KUBOTHOTO MHUPA», «ApPOMOPQO3bI
KUBOTHBIX», «[Ipocteitime», «Kumeunononoctueieyn, «llinockue uyepBu», «HiaeHucTtoHoruey,
«PwI0OBIY, «3emHOBOTHBIC», «IIpecmbikarommecs», «lItuiby, «Miekonuratonie», «Pa3Burue
J)KU3HU B apxeuckoil spe», «Pa3BuTue XU3HM B MPOTEPO30MCKON 3pe», «Pa3BUTHE XKU3HU B
NaJIe030MCKOM 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOU 3pe», «Pa3BUTHE )KU3HU B KAHHO30MCKOM
3pe», «CoBpeMeHHas cucTeMa OPTraHUYEeCKOro MUPA.



OOGopynoBanue: TepOapul pacTeHUW pPa3TUYHBIX OTIEJOB, KOJJICKIIMH HACEKOMBIX,
BJIQXKHBIE Mpenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIMM HITIOKOXKHX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, 4Yydeja NTHUIl M 3BEpei, KOJUIEKIMH OKaMEHEJIOCTEeH, MOJIEe3HBIX
HCKONAEMBbIX, MYJISIKU OPIraHUYECKUX OCTaTKOB OPTaHU3MOB.

BupryanbHasa snaGopatopHasi padora «MoxenupoBanue onbiToB Muiepa—tOpu mo
U3yUYEHHIO a0MOT€HHOT0 CHHTE3a OpPraHUYEeCKUX COSIMHEHH B IEpPBUYHOI aTMochepe».

JlabopaTtopnas padora «lM3ydyeHHWe W ONMCAHME MCKOMAEMBIX OCTaTKOB JPEBHUX
OpPraHU3MOBY.

IIpakTHyeckas padora «3ydeHre 0cCOOEHHOCTEN CTPOEHUS paCTEHHUI pa3HbIX OTAEIIOBY.

IIpakTHyeckas padora «/3ydeHne 0cOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema 5. [Ipoucxo:kaeHne 4eJa0BeKa — AHTPOINOreHe3

Pa3nens! u 3a1aun aHTpONOIOrMU. MeTOo 1l aHTPOIIOJIOTHUH.

CraHOoBJIEHHE TPEACTaBICHUN O MPOMCXOKIECHUHM YeJIOBeKa. PenuruosHbie BO33PEHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxoncTtBo yenoBeka ¢ KMBOTHBIMHM. (CucTeMaTHUeCKOe TIOJOKEHHE YeJIOBEKa.
CBugerenbcTBa CXOACTBA 4YEJIOBEKA C HKMUBOTHBIMH: CPaBHHUTEIbHO-MOP(OIOrHYECKHE,
aMOpHoIoTHYeCKne, (U3HOIOTO-OMOXUMUYECKHE, ToBeAeHUeckue. OTIu4us YeIoBeKa OT
KUBOTHBIX. [IpSMOX0KI€HNE U KOMILJIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BuTue rojgoBHOIO
MO3ra U BTOPOW CUTHAJIBHOW CUCTEMBI.

JBmxyiue cuibl ((akTopbl) aHTpOIIOreHe3a: 6uooruueckue, conuanbabie. COOTHOLICHNE
OMOJIOTMUECKHUX U COIUATBHBIX (DaKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaJMM aHTpOIIOreHe3a. PaHHMe yenoBekooOpasHble 00e3bsHbI (IIPOKOHCYIIBI) U
paHHUE TOHTHABI — OOIIME MPEAKH YeJTOBEKOOOPA3HBIX 00€3bSIH U JIOJIeH. ABCTPATIONUTEKA —
JBYHOTHE INpPEAKH JIoAcH. UenoBek ymernbli, IepBble U3rOTOBJICHUS OpyAuil Tpyaa. Yenosek
MPSIMOXOJSIIIIMI M TEPBBIA BBIXOJ JIFOACH 3a mpenensl Adpuxu. UenoBek reienb0eprekuii —
00U peIoK HeaHIePTAIbCKOTO YEIOBEKa U YeJIOBeKa pa3yMHOr0. YenoBeK HeaH1epTalbCKUN
Kak BHUJ JIFOJECHA XOJIOJHOIO KiauMarta. YeaoBeK pa3yMHbI COBPEMEHHOI'O THIA, ACHUCOBCKHUI
4eJIOBEK, OCBOCHHE KOHTUHEHTOB 3a npenaeinamu Adpuku. [laneoreneTuka u najaeoreHOMuUKa.

DBOJIIOIHMS COBPEMEHHOTO 4YesioBeKa. EcTecTBeHHBIM OTOOpP B MOMYJSALNMIX YEJIOBEKa.
MyTanuoHHbIH npouecc U noauMopdusM. IlonyssiMoHHbIe BOIHBL, Apeil() reHOB, MUTpALUs U
«3(exT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOI'O YeJIOBEKA.

Yenoseueckue packl. [loHstre o pace. bonbmime pacel: eBporeouaHas (eBpasuiickas),
aBCTpasIo-HerpouHasl (9KBAaTOpHUANIbHAsI), MOHTOJIOMAHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
IyTU paccelieHus 4YelloBeKa Mo IuiaHere. EauHcTBO yenoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [IpucnocobieHHOCTh YenoBeKa K Pa3HbIM YCIOBUSAM OKpYKarollen
cpensl. Biusinue reorpaduueckoil cpeapl u apeiida reHoB Ha MOpPGOJOTHIO U (DHU3HOJIOTHIO
YeJI0BEeKa.

MeXIuCIUIUIMHApHBIE METOABl B (U3MYECKON (OMOJOTMYecKOi) aHTPOIIOJIOTHH.
OBOJIIOIIMOHHASI ~ AHTPOIOJOTMs M MAaJCOAHTPONOJIOTHS  YEJIOBEUECKUMX  HNOMYJISLUU.
buocounanpHple  uccieqoBaHMS ~— IPUPOAbI  yenoBeka.  lMccienoBaHue — KORBOJIIOLMU
OHMOJIOTMYECKOT0 U COLUATBHOTO B YEJIOBEKE.

JleMoHCTpaLun

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

Tabmumet uw  cxeMmbl: «MeTonbl  aHTpOMoOJIOTUN», «['OJOBHON MO3r 4YelmoBeKay,
«YenoBekooOpa3Hble 00€3bsiHB, «CKENeT ueloBeKa M CKeNeT IIUMITaH3e», «PyTuMeHThl u
aTaBU3MbD», «/[BWXKyIIME CHIIBI AHTPONOIreHe3a», «ODBOJIOLIUOHHOE JPEBO YEIIOBEKay,
«ABcTpanonurtek», «4enoBek yMemnblii», «HeaoBek NpAMOXOASAIINi», «/leHUCOBCKUN YEIOBEK»
«Heangepraneup», «KpomanboHIbD, «IIpenku uenoBeka», «ITambl HBONIOLUN YEJIOBEKa,
«Pacel uenoBekay.

O6opynoBaHue: MYJISKH OKaMEHEJIOCTeH, IPEIMETOB MaTepUANTbHON KYJIbTYphl IIPEIKOB
YeJoBeKa, penpoayKiun (pororpaduu) KapTHH ¢ MADOTOTHISCKUMH U ONOJICHCKUMU CIOKeTaMU



NPOMCXOXKICHUST YeloBeKa, (oTorpadmm HAXOJOK HMCKOMAEMBIX OCTATKOB YEJIOBEKa, CKEJeT
YeJI0BEeKa, MOJIENIb uepena 4eJOBeKa M uyepena IIMMIIAH3€, MOJEIb KUCTH YEJIOBEKa U KUCTHU
[IMMIIaH3€, MOJIETN TOPCa MPEIKOB YEIOBEKA.

JlaGopaTtopnas pabora «M3yueHue ocOOEHHOCTEH CTpOCHMS CKeJeTa 4YeJOBeKa,
CBS3aHHBIX C IPSIMOXOXKICHUEM.

IIpakTHyeckas padora «/3yuyeHune 3K0J0rMYeCKUX afanTalnuil YeI0BEKaY.

Tema 6. IK0J10rusl — HAYKa 0 B3AaUMOOTHOLIEHUSIX OPraHM3MOB M HAJTOPTaHU3MEHHbIX
CHCTEM C OKpY KaKoLei cpenoi

3apokaeHue U pa3BuTHE 3Kojoruu B Tpyaax A. I'ymOonbnara, K. ®@. Pymse, H. A.
CesepuoBa, J. I'ekkensi, A. Tenciau, B. H. CykauéBa. Paznensl u 3agaunm skonoruu. Cas3b
HKOJIOTUHU C IPYTUMU HAYKaMHU.

Mertonbl skosoruu. IloneBsie HaOMONEHHUS. DKCIIEPUMEHTH! B SKOJIOTUHU: MPUPOJIHBIE U
naboparopHble. MoaenupoBaHue B 3KOJOTMU. MOHUTOPUHT OKpY’KaloIlllel Cpeibl: JTOKAJIbHBIMH,
PETHOHANIBHBIN U TI100aIbHBIH.

3HaueHUE SKOJIOTMYECKMX 3HAHUHM ISl 4YesloBeKa. DKOJOTMYECKOe MHPOBO33PEHHE Kak
OCHOBa CBfA3€H uenoBeuecTBa € MNpupoaod. DopMHpOBaHME 3KOJOTMYECKOW KYJIbTYpbl U
HKOJIOTUYECKOM IrPaMOTHOCTH HaceJIeHUsI.

JleMoHCcTpanuu

[Toptpetsr: A. I'ymGombar, K. @. Pynse, H. A. CeBepuos, O. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuipl u cxemsbl: «Pa3znensl skoioruny», «MeTtonbl sKojorum», «CxemMa MOHUTOPUHTA
OKPY’KaIOIIEeH Cpeabh».

JlaGoparopnas padora «/3yueHrne MeTo10B YKOJIOTUUECKUX UCCIETOBAHUIN.

Tema 7. OpranusMsl U cpea 0OMTAHUA

Dxoyioruueckue  (GakToppl W 3aKOHOMEPHOCTH ux jeuctBus. Kiaccudukamms
HKOJIOTHUECKUX  (aKTOpoB:  aOMOTHYECKHEe, OMOTHYeCKHe, aHTponoreHsnole.  OOmmue
3aKOHOMEPHOCTH JICUCTBUS dKoMorudeckux ¢axktopos. [IpaBuno muanmyma (K. [lnpenrens, 1O.
JIn6ux). TonepaHTHOCTb. DBPHUOMOHTHBIEC U CTEHOOMOHTHBIE OPTaHU3MBI.

Aobuotndeckue dakTopbl. CBET Kak dKojoruueckuii pakrop. JleiicTBUE pa3HBIX YYacCTKOB
COJIHEYHOI'O CIIEKTpPa HA OpPraHU3Mbl. DKOJOTMYECKHE TpPYIIbl PACTEHUM M KUBOTHBIX IO
OTHOIIEHUIO K cBeTYy. CHUTHaJbHAs poJib cBeTa. POTONEPUOIU3M.

Temmneparypa Kkak skojorudyeckuit Qaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[TolikuIoTEpMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxnocte kak skonoruueckuil ¢akrtop. Ilpucnocobienus pacTeHH K HOJAEPKaHUIO
BojHOro OamaHca. Knaccudukauus pacteHuid mo OTHOIIEHHMIO K Boje. I[lpucnocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJIHOTO PEXHUMA.

Cpenpl oOuTaHMsSI OpPraHM3MOB: BOJIHAs, HA3€MHO-BO3YIIHAs, MOYBEHHAs, TITyOMHHas
NOJNOYBEHHAs, BHYTPHOPraHU3MeHHas. DHU3HKO-XMMUYECKHE OCOOCHHOCTH Cpel OOuTaHus
opranu3moB. [Ipucrnoco0naeHust OpraHu3MoB K KU3HU B Pa3HbIX CPEIax.

buonoruueckue putmel. BHemnnue u BHyTpeHHUE pUTMbI. CyTOYHBIE U TOAUYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUMN KU3HHU.

XKuznennsie Gopmbl opranu3moB. Ilonstue o >xusHeHHoU (opme. YKuzHeHHBIE (HOPMBI
pacTeHuM: JepeBbs, KyCTapHUKH, KYyCTAPHUYKH, MHOTOJIETHHE TpPABbI, OJHOJIETHHE TPABBI.
KvzneHHble QOpPMBI KUBOTHBIX: THUAPOOMOHTHI, TE€OOHOHTHL, a’pOoOHOHTHL. (coOeHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckue  Qaxktopel. Buabpl OHMOTHYECKMX  B3aUMOJCHCTBUIM:  KOHKYPEHIIUS,
XHUITHAYECTBO, CUMOMO3 1 ero ¢opmsl. [lapazntusm, koomnepamus, MyTyalTu3M, KOMMEHCATN3M
(KBapTUPaAHTCTBO, HaxyieOHW4YecTBO). Herpoduyeckue  B3aMMOIEHUCTBUS  (TONMUYECKHE,
dopudeckue, ¢padbpuyeckue). 3HAYCHHE OMOTHUYECKHX B3aUMOJCHCTBUU ISl CYIIECTBOBAHHS
OpraHU3MOB B cpesie ooutanus. [[puHINTT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JdemMoHcTpauMu



TaOmuel 1 CXeMBI: «JKoornueckue GpakTopel»y, «CBETOBOM CHEKTP», « IKOJIOTHUSCKUE
TPYMIBI )KUBOTHBIX IO OTHOLIEHUIO K CBETY», « TeMI0KpOBHBIE JKUBOTHBIEY, «XOJIOAHOKPOBHBIE
JKUBOTHBIEY», «DU3MOIOTMUECKUE ananTaiuu XKUBOTHBIX», «Cpeapl oOUTaHMSI OPraHU3MOBY,
«buonornyeckue putMey, «KuszneHuole GopMbl pacTeHuin», « KuzneHHbsie pOpPMBbI JKUBOTHBIXY,
«JKocHucTeMa MIMPOKOIMCTBEHHOTO Jieca», «DKOocucTeMa XBOiHOro jecay, «llemm nuranusy,
«XwumaudectBoy, «llapasutuzmy», «Konkypenmus», «Cumonosy», «KommeHcanmzm.

OOGopynoBanue: repbapuyd pacTeHW W >KUBOTHBIX, NPHUCTIOCOOJICHHBIX K BIWSHHUIO
pPa3IMYHBIX  OSKOJOTHYECKHX  (akTOpoB, TepOapuu  CBETONIOOMBBIX, TEHEMIOOUBBIX W
TEHEBBIHOCJIMBBIX PACTECHUM, CBETONIOOMBBHIC, TCHEIIOOMBHIE M TCHEBBIHOCIMBHIE KOMHATHBIC
pacteHus, repOapru 1 KOJJIEKIUHU TEIUIOTI0OUBBIX, 3MMOCTORKHUX, MOPO30YCTOMYUBBIX PACTCHHUIA,
yyyena MNTULl W 3Bepel, repbdapuu pacTeHH, OTHOCAUIMXCA K TUrpoduraMm, Kcepopuram,
Me30(uTaM, KOMHATHBIC PACTEHUS TAHHBIX TPYIIT, KOJUICKIINH KUBOTHBIX, OOUTAIONINX B PA3HBIX
cpemax, repbapuM U KOJUIGKIIMA PACTEHHUH © JKMBOTHBIX, OOJAJaloOMMX YepTamMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBUU JKHU3HH, TepOapuu M KOJUIEKIUU
pacTeHU M KUBOTHBIX PA3IMYHBIX KH3HEHHBIX (DOPM, KOJIJICKIIUU KUBOTHBIX, YUACTBYIOIIUX B
pa3IMYHBIX OMOTUYECKUX B3aMMOJICHCTBUSIX.

JlabopaTopHasi padora «BrisiBiIeHHE TPUCTIOCOOJICHUI OPTaHU3MOB K BIIUSTHUIO CBETaY.

JlaGopaTopnass paGora «BrbIsBICHHE NPUCTIOCOONEHUN OpPraHU3MOB K BIIHUSHHUIO
TEMIEPATYPbI».

JlaGopaTtopnass padora «AHAaTOMHYECKHE OCOOCHHOCTH pACTEHUH M3 pa3HBIX MECT
oOUTaHUN.

Tema 8. Dxosorust BUAOB M NOMYJIALUIM

DKOJIOTHYECKHE XapaKTepUCTUKH nomyisiuu. [lonmynsauus xak Ouosiornyeckas cucreMa.
Ponp HeomgHOpomHOCTH cpenbl, (U3NUYECKUX OaphepoB M OCOOEHHOCTEW OWOJIOTHM BHIIOB B
(dbopMUPOBAHNUN IPOCTPAHCTBEHHOM CTPYKTYpPbI oy isauuid. OCHOBHbBIE TOKA3aTENIN MOMYIISILINH:
YUCJIIEHHOCTh, IJIOTHOCTh, BO3pAacCTHAs M IOJOBas CTPYKTYypa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTh, MUTpALUSL.

DKoJioruueckasi CTpykrypa nonyisuuu. OIeHKa YUCIEHHOCTH nomyisuuu. JluHamuka
HOMYJISIMY U €€ peryssiuus. buotnueckuil moteHuuan nonyasiuuu. MoaenrupoBanue JUHAMUKI
nonynsuud. KpuBble pocta uyucieHHoctu nonyiauuu. Kpusesie BbDKHMBaHMS. Perymsuus
YUCIIEHHOCTU MOIMYJISIUMA: POJb (PaKTOPOB, 3aBUCSAIIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
Okonoruyeckue crpateruu BUIoB (I- u K-ctpaterun).

[TonsiTue 00 »sKoyOrMYecKor Humie BuAa. MecrooOutanue. MHoOromepHass MOJEIb
skosorndueckord HumM Jx.M. Xaruuncona. Pasmepsl axonornyeckoit Humu. [loteHnuansHas u
peain30BaHHas HUILIH.

Bun kak cucrema nomynsuumid. Apeansl BUAOB. BuIbl M HX KU3HEHHBIE CTPATETHU.
DKOJIOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJICHUS M MUTpPALMA >KUBOTHBIX. buojmornyeckue WHBA3UU
YYy>KEPOIHBIX BUIOB.

JleMoHCcTpaLun

[Toptper: Ix. . XaTuynHCOH.

TabmuIe! 1 cXeMbl: «DKOJIOTHYECKUE XapaKTEPUCTHKU MOMysiuny, «IIpoctpancTBeHHas
CTpyKTypa momyisiium», «Bo3pacTHele mnupamuabl nomyiasuun», «CKOpocTh 3aceneHus
MOBEPXHOCTU 3eMJIM Pa3IMYHBIMH OpraHuzMamuy», «Monens skonornyeckoil Humum Jhx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu pacTeHUN, KOJJIEKINHU )KUBOTHBIX.

JlabopaTropnas padora «IIpucrnocobnenus ceMsiH paCTeHUN K pacCeICHUION.

Tema 9. Jxos0orus coodmecTB. IKOJOrH4eCKHe CHCTEMbI.

CoobmecTtBa opranu3zmoB. buorieHos u ero crpykrypa. CBsi3M MeXIy OpraHM3MaMmH B
OHOLIEHO3E.



Oxocucrema kak otTkpeiTasg cucrema (A. JIx. Tencnu). DyHKuuoHanabHbIE OJIOKU
OpPraHU3MOB B SKOCHUCTEME: MPOAYLEHTHI, KOHCYMEHTBI, PeayleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenn u cetu. AOnoTndeckne ONOKK dKocucTeM. [10UBBI U HMIIBI B 9KOCHCTEMAX.
KpyroBopoT BELECTB ¥ MOTOK SHEPTUU B IKOCUCTEME.

OcHoBHbIE MTOKa3aTeIn 3KocucTeMbl. buomacca u npoaykius. DKoJ0rH4eCcKre MHUpaMubl
quces, OMOMacChl U SHEPTUH.

Jlunamuxa sxkocucmem. Kamacmpoguueckue nepecmpotiku. @nyxmyayuu. HanpapieHHbIC
3aKOHOMEpPHbIE CMEHBI COOOILECTB — CyKlleccuu. llepBuUHbIE M BTOPUYHBIE CYKLECCHUHM U HUX
OpPUYUHBL. AHTpONOTeHHbIE BO3ACHCTBUS Ha cykueccud. KimmakcHoe cooOuiecTso.
Buopaznoobpasue 1 MosHOTa KPyroBOpOoTa BELECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBI. JKOcucmeMbl 03€p U peK. DKOCUCEeMbl Mopeu U OKeaHos8.
DKrocucmemvl myHop, 1ecos, cmenetl, NyCMmbiHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocuctema. ArpouneHo3. Paznmuums wmexay
AQHTPOIIOTEHHBIMH U IPUPOAHBIMH SIKOCHUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojckas ¢uiopa u ¢ayHa.
CunaHTpomnu3ansi ropojckoi ¢ayHel. buomormueckoe u  XO3MHCTBEHHOE 3HA4YCHHE
arpo3KoCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B 3KOCHCTEMAX.
Ponv xacxaonozo sghghexma u 6udos-s0ugpuxamopos (knrouesvlx 6u008) 6 (BYHKYUOHUPOBAHUU
akocucmem. IlepeHOC PHEPrUM M BEIIECTB MEXAY CMEXKHBIMU DKOCHCTEMaMU. YCTOHYMBOCTH
OpraHU3MOB, MOMYJSIUI M HKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX M aHTPONOTEHHBIX
BO3JICUCTBUM.

Mexanuzmvl  8030eticmeusi  3a2psA3HEHULl  pA3HBIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOAOSUHUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030euicmeusi. MeTo0I0Tusl MOHUTOPUHIAa €CTECTBEHHBIX U
AQHTPOIIOTE€HHBIX HIKOCUCTEM.

JdeMoHcTpannmn

IToprper: A. Ix. Tencnu.

Tabmunp! u cxeMmbl: «CTpyKTypa OMOLIEH03a», «DKOCUCTEMA LIMPOKOJIUCTBEHHOTO JIeCay,
«JKocucteMa XBOHHOro Jeca», «DyHKIHOHAJIbHBIE TPYHIBl OPraHU3MOB B 3KOCHUCTEME,
«KpyroBopor BemectB B dkocucteme», «llenn mnuranus (mactOumIHAas, AETPUTHAS)Y,
«DKoJIOTHUECKas MUpaMUIa Yhce», « IKOIOTHYecKas mupaMuia OuomMaccel», « IKOJIOrHIecKas
nupaMuja seprun», «OdpazoBanue 0Oosnota», «IlepBuunas cykueccus», «BoccranoBienue jieca
1oCJIe oXapay, « IKOCUCTEMA 03epay, «ATpoleHo3», « KpyroBopoT BeiecTB U MOTOK YHEPTUU B
arporieHose», «IIpumepsl yp6oskocuctem».

Ob6opynoBanue: repbapuy pacTeHU, KOJJICKIUH HACEKOMBIX, yydella NTHUI] U 3BEpPEH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIUX PACTCHUI, aKBAPUYM KaK MOJIEJb SKOCUCTEMBI.

IIpakTnyeckas padora «/I3ydyeHue u onrcanue ypooIKOCHCTEMBD».

JladopaTropnasi padora «/3yueHue pa3HOOOpa3usi MEJIIKMX TTOYBCHHBIX YICHHUCTOHOTHX B
pa3HBIX IKOCUCTEMAX.

IKCKypcHsi «IKCKYypCcHsl B THIMYHBIA OMOTreorieHo3 (B aAyOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOZIOJIbHBIN WM TOMMEHHBIH JIYT, 03ep0, 00JI0TO)».

IKeKypeust «IKCKypCHsl B arpodKOCUCTEMY (Ha MOJIe WK B TEIUIMYHOE XO3SIIICTBO)».

Tema 10. Buocdepa — rinodanbHas IKocucTeMa

buocdepa — obmerianerapHas 000104Yka 3eMJIH, TA€ CYIIECTBYET WM CYIIECTBOBasa
KW3Hb. PazButHe npencrasinenuii o onocdepe B Tpyaax D. 3rocca. Yuenue B. U. Bepnanckoro o
o6uocdepe. O6nactu 6mocheps! u e€ cocran. JKupoe BemecTBo Onocheps! u ero GyHKINH.

3aKOHOMEPHOCTH cylecTBOBaHUs Onocdepsl. OcodeHHOCTH Ouochepsl Kak rio0ambHOM
sKocucTeMbl. JluHamudeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bemects u
OMOreoXMMHUYECKHEe IUKIBI (Yyriiepoa, a30Ta). PUTMHUHOCTD siBIeHU# B Ouocdepe.



3onaneHOCTH Onochepsl. [lonsTre 0 6rome. OCHOBHBIE OMOMBI CYIIH: TYHIpPa, XBOWHBIE
Jeca, CMEIIaHHbIE U HMIMPOKOIUCTBEHHBIC Jieca, CTEMH, CaBaHHbBI, TyCTHIHHU, TPOIIMYECKUE Jieca,
BBICOKOTOphsi. Knumar, pacTUTeNbHbIN U dKUBOTHBII MUpP OMOMOB CYIIIH.

CtpykTypa U QyHKIIHS ®KUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMaNa U OMOC(epHBIX
GyHKIHIA.

JleMoHCcTpanuu

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

Tabmunpst u cxembl: «I'eocheps 3emnn», «KpyroBopot azorta B mpupoje», «KpyroBopor
yriaepojaa B npupojae», «Kpyrosopor kucinoposaa B npuponae», «KpyroBopor Bojabl B IpUPOIE,
«OcHoBHBIE OMOMBI cymny, «KnmumaTtuueckue nosica 3emnm», « Tyaapay, « Taiira», « CMenianHbIi
necy, «lIupokonmucTBeHHBIHN ey, «Ctenby, «CaBanHay, «[lycTeiasy, « Tponudeckuii gecy.

Ob6opynoBanue: repdapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUH KUBOTHBIX.

Tema 11. YestoBek M OKpYy:Kaiomias cpeaa

DKoJlIoTHYecKre KpH3UChl M WX TNpuuMHBL. Bo3zgelicTBue dYenoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHne BOAHOM cpeabl. OXpaHa BOIHBIX
pecypcos. Pazpymenue noussl. OXxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHNe KinMara.

AHTpPOIIOreHHOE BO3/IeCTBHE Ha PACTUTEIbHBIN U )KUBOTHBINA MUp. OXpaHa paCTUTEILHOTO
U KUBOTHOTO Mupa. OCHOBHBIC MNPHUHIMIBI OXpaHbl mHpuponabl. KpacHeie kuuru. Ocobo
oxpansiemble npupoubie Tepputopun (OOIIT). boranuueckue cajpl U 300J0THYECKUE MTAPKU.

OcHOBHBIE TIPHUHIIUAIIBI YCTOMYMBOTO Pa3BUTHUS YEIIOBEUYECTBA U MPUPOABI. PanmoHanbHOE
MPUPOJIONIONB30BAHNE M COXPaHEHHE OMOJOTMYECKOro pasHooOpasus 3emiu. OoOmue
3aKOHOMEPHOCTH IJI00AJIBHBIX SKOJOTMYECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpPH3HCa
U €ro BepOsITHbIE IOCIEACTBHSI.

Pa3BuTHEe METOJOB MOHHMTOPUHIA PAa3BUTHS OMACHBIX TEXHOTEHHBIX MPOIECCOB.
Cucmemnvle uccredosanusi nepexooa K pecypcocoepezaioueili U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonoeuueckoe pasnoobpasue u buopecypcwvl. Hayuonanvhvle ungopmayuontvie
cucmemvl, obecneuugaroujue O00CMyn K UHDOPMAYUU NO COCMOSHUIO OMOENbHLIX 6UO08 U
akocucmem. OCHOBbL IKOpeadbuIumayuy IKocucmem u cnoco606 6opvobl ¢ GUONOBPEIHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHbIX 9KOCUCTHEM.

JleMoHCcTpaLuu

Tabmumbpl u  cxembl: «3arpsisHeHue armochepb», «3arps3HeHue THAPOChHEphD»,
«3arps3HeHHE MOYBBD», «[lapHUKOBBIA 3P PerT», «Oc000 OXpaHIeMbIe TPUPOIHBIC TEPPUTOPHUI,
«Mogenu yrpasisieMoro Mupa.

Ob6opynoBanue: ¢pororpadun oxpaHseMbIX pacTeHUH U )kUBOTHBIX KpacHoli kuuru Poccuiickoit
®enepanuu, KpacHol KHUTH pervoHa.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI 11O BUOJIOT'UU
HA YPOBHE CPE/JHEI'O OBLIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

dI'OC COO ycraHaBimuBaeT TpeOOBaHHMS K pe3yJbTaTaM OCBOCHHS OOYYaIOIIUMHUCS
MporpamMM CpeIHETO O0IIero 00pa30BaHUs: JIMYHOCTHBIC, METANPEAMETHBIE U MPEMETHBIE.

B cTpykType NHMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTPaMMBbI 1O OMOJIOTHUU BBIICIICHBI
CIEeyIOIIMe COCTABIAIOIIME: OCO3HAaHHE OOYYalOIIMMHUCS  POCCUHUCKOW  Tpa)KIaHCKON
UICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH W CaMOOMPEEICHUIO,
Hatuyue momugsayuyu K OOyUeHUIO OWOJIOTHH, YeleHanpaeieHHoe pazeumue BHYTPECHHHUX
yOEXKJIeHU JIMYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEH M UCTOPUUYECKHUX TPATUIIUNA PA3BUTHS
OHMOJIOTUYECKOTO 3HAHUS, 20MOBHOCHb U CHOCOOHOCHDb OOYYAIOIIUXCS PYKOBOACTBOBATHCA B
CBOEH  JCATENBHOCTH  IIEHHOCTHO-CMBICIIOBBIMH ~ yCTaHOBKaMH, TMPUCYIIUMU  CHUCTEME
OMOJIOTMYECKOTO  OOpa3OBaHUS, Haluuue MNPAOCO3HAHUS ~ DKOJIOTHUECKON  KYJIbTYpHI,
CnOCcoOHOCMU CMABUMsb UEIN U CTPOUTH KU3HEHHBIE IJIaHbI.



JInyHOCTHBIE PE3yNbTaThl OCBOCHUSI MTPOTPAMMBI TI0 OMOJIOTUU TOCTUTAIOTCS B €AUHCTBE
yueOHOW U BOCTUTATENBHON NEATEIHLHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUHCKUMU
COIIMOKYJIbTYPHBIMHU, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMH, TPUHATHIMH B
oOmiecTBe MpaBUIaMU U HOPMaMHU TOBEACHUS U CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUS M CaMOPA3BUTHUS, PA3BUTHUA BHYTPEHHEHW MO3WIIMU JIMYHOCTH, MATPHOTHU3MA U
YBaXXEHHUS K 3aKOHY U IMPABOMOPSJKY, YEJIOBEKY TpyAa M CTaplieMy MOKOJIEHHUIO, B3aUMHOTO
YBaXEHHUSA, OEpeKHOTO  OTHOIICHHS K  KYJbTYPHOMY  HACJICIUIO W  TPATUIUSAM
MHOT'OHAIMOHAJILHOT0 Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAIOLIEH cpeie.

JlngHOCTHBIE pe3yNbTaThl OCBOCHHS y4eOHOTO mpeameTra « buosorusy MoKHBI OTpaxaTh
TOTOBHOCTh M CIOCOOHOCTH OOYYaIOLIUXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH
MO3UIIUEH JUYHOCTH, CHCTEMON IICHHOCTHBIX OpHEHTAllui, TO3UTHUBHBIX BHYTPEHHHX
yOeXACHMIA, COOTBETCTBYIONIMX TPAAUIMOHHBIM IIEHHOCTSAM POCCHICKOTO  OOIIecTBa,
pacuMpeHe >KM3HEHHOTO OMBITa M OMbITa ACSITEIHHOCTA B MPOIECCE PeaTH3allid OCHOBHBIX
HaIpaBJICHUN BOCIUTATENbHOU E€ATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaKIaHCKOro BOCIMTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM TMO3UIMH  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUICKOT0 00IIIECTBA;

OCO3HAHHE CBOUX KOHCTUTYLMOHHBIX TMpaB U OOS3aHHOCTEH, yBaKEHHWE 3aKOHA U
MIPaBOTIOPSIKA;

TOTOBHOCTh K COBMECTHOH TBOPUYECKOH NIEATEIHHOCTH MPU CO3JAHUHU YICOHBIX MPOCKTOB,
pelieHny y4eOHbIX U TO3HABATENIbHBIX 33]1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TO3HIIMIO TI0 OTHOIICHHUIO K SIBJICHUSAM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YYUTHIBAaTh B CBOMX JCHCTBUAX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJEHCTBUS JIOJEH ¢ pa3HBIMU yOEXKICHUSAMHU, KYyJIbTYPHBIMH HEHHOCTSAMU U COLUAIBHBIM
MOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B IIPOIECCE COBMECTHOTO BBINOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX U UCCJIENIOBATEIbCKUX 33Jlay, YBAXXUTEJIbHOTO OTHOIICHUS K MHEHHIO
OIIOHEHTOB MPH 00CYXIEHUN CIIOPHBIX BOIPOCOB OMOJIOTHYECKOT0 COJIEPKaHuUS;

TOTOBHOCTb K T'YMaHUTaPHOU U BOJIOHTEPCKOU NEATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPaXKTAHCKOW UACHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH mnepen PoauHONM, ropaoctu 3a CBOW Kpail, CBOIO
Ponuny, cBO A3bIK U KyJIbTYpPY, NPOILIOE U HACTOALLIEE MHOTOHALIMOHAIBHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACIIEIUIO U TAMATHUKAM IPUPOJIbI, JOCTHIKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIIE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAHOBJICHUE U PAa3BUTHE OMOJIOTHH,
MOHUMAHUsl 3HAYEHUs OWOJOTMHM B IO3HAHWW 3aKOHOB NPHUPOJbLI, B JKU3HU YEIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHas yOe:KIEHHOCTh, TOTOBHOCTbD K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE AYXOBHBIX IEHHOCTEN POCCUICKOTO HAPOAA;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TIOBE/ICHUS;

CITOCOOHOCTH OLIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTHPYSICh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJIUTEIISIM, CO3aHUIO0 CEMbU HA OCHOBE OCO3HAHHOT'O
MPUHATHUS HEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TPaAULMAMU Hapoa0B Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS



ACTETHYECKOE OTHOUICHHWE K MHpY, BKIIOUYAs ICTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY1a, OOIIECTBEHHBIX OTHOLICHUH;

MOHMMAaHKE YMOLIMOHAJILHOTO BO3/IEUCTBUS AKUBOU MPUPOABI U €€ LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPQXEHHIO B Pa3HbIX BUIAX MCKYCCTBA, CTPEMIICHUE IPOSBIIATH
KayecTBa TBOPUECKON JIMYHOCTH;

5) ¢usuyeckoro BOCHHUTAHHMA, (POpMHPOBAHMA  KYJILTYPHI 3A0pPOBbSA M
IMOLMOHAILHOIO 0JIArONOIyYHs:

NOHMMaHME U peanu3alys 3710poBoro u 0e3omacHoro odpasa *HU3HHU (30pOBOE MUTAHHUE,
coOI0IeHNe TUTMEHUYECKUX MPaBWJI U HOPM, COAIaHCUPOBAHHBIM PEXUM 3aHITHH M OTIbIXA,
perynspHas (u3nueckass aKTUBHOCTh), OEpEKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOI'O
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUYECKOMY 3/10pPOBbIO;

NOHMMaHME IIEHHOCTH TPaBWJI HWHAWBUIYAIBHOTO W KOJUIEKTUBHOTO 0€30M1acHOTrO
MOBEJICHNUS B CUTYaLIUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HaHME MOCJIEICTBUM W HENPHUATHS BPEAHBIX MPUBBIYEK (YHNOTpEOJICHUS alKOTros,
HapKOTUKOB, KYpEHHs);

6) TpyA0BOr0o BOCIIMTAHHUS:

FOTOBHOCTb K TPY/y, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPY10J1I00ue;

TOTOBHOCTb K aKTMBHOM AESTEIbHOCTH TEXHOJIOIMUECKOM U COLIMAJIBHOM HAIpaBIEHHOCTH,
CIIOCOOHOCTh MHULIMUPOBATh, IUTAHUPOBATH U CAMOCTOSITENILHO BBIMIOJHATh TAKYIO J1€ATEIbHOCTH;

UHTEpEC K pasnuuHbIM chepam npodeccHOHANBHONW esTeTbHOCTH, YMEHHUE COBEpIIATh
OCO3HAHHBIN BEIOOD OyayIeit mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30OBaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH
KU3HUY;

7) 3K0JIOrM4YEeCKOT0 BOCIIMTAHMS:

9KOJIOTHYECKH 11€71€C000pa3HOe OTHOIIEHHE K IPUPOAE KaK UCTOUHUKY XKHU3HHU Ha 3emile,
OCHOBE €€ CYILIECTBOBAHMUS;

HIOBBIIIEHUE YPOBHS 3KOJIOIMYECKON KYJIbTYpbl: IPUOOpPETEHUE OIbITa IJIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUI /Il OKPY>KAIOIIEH CPEIbL;

OCO3HaHME ITI00AILHOIO XapaKTepa 3KOJIOIHYECKUX MpoOIeM U IyTel UX peLIeHHUs;

CHOCOOHOCTh HMCIIOJIB30BaTh NMPHOOpPETaeMble MPU W3YUYEHUH OMOJIOIMU 3HAHMS U yMEHUS
IpU pelIeHUH MpoOJeM, CBA3aHHBIX C palMOHAIBHBIM I[PUPOIONOJIBb30BaHUEM (COOIOEHNE
IIPaBWJI TOBEJIEHUS B INPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECUS B JKOCUCTEMAX,
OXpaHy BHJOB, SKOCHCTEM, OHOChephI);

AKTUBHOE HEINPUATHE JNEUCTBUM, NMPUHOCAIIMX BpEJ OKPYKAKOLIEH NPUPOIHOW CpeEXE,
YMEHHUE MPOTHO3MPOBATH HEOJIATrONPHUITHBIE KOJIOTMYECKHE HMOCIEICTBHS MPeAPUHUMAEMbIX
JICMCTBUN U NIPEAOTBPALLATD UX;

HaJIMYUE Pa3BUTOIO HKOJIOTMYECKOTO MBIIUIEHUS, JKOJIOTMYECKOM KyJBTYpbI, OIIbITa
JESATEIbBHOCTH  3KOJIOTMYECKOW  HAINpaBICHHOCTH, YMEHHUS pPYKOBOACTBOBATHCS MMM B
[I03HABATCJIbHOM, KOMMYHHUKATMBHOM M COLMAJIBHOM IPAKTUKE, TFOTOBHOCTH K Y4YacTHUIO B
IIPAKTUYECKOH JEATEIbHOCTU IKOJIOTUYECKOM HaIIpaBI€HHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHHUS:

c(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHA HAyKM M OOLIECTBEHHOM IPAaKTHUKH, OCHOBAaHHOIO Ha JUAJIOre KYyJbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHUE A3BIKOBOM M YNTATENIbCKON KYJIBTYpPhI KaK CpPEACTBA B3aUMOICHCTBUS
MEXy JIFOJIbMU U II03HAHUS MUDA;

NOHMMaHMe crenu(UKu OMONOTHM KaK HAyKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUU
PaLMOHAIBHOIO HAYYHOI'O MBIIIICHHUS, CO3/1aHUH LIEJIOCTHOTO MPECTaBICHNUs 00 OKpYy’KaloLieM
MUpE Kak O €IMHCTBE IPUPOAbI, dYeJlOoBEeKa U O00IlecTBa, B MO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH M peIlieHHH TPOoOIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;



yOSKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMHU JUIsI COBPEMEHHOW IMBHIIM3AIMN: O0ECTICYCHUS
HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3aHUE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemaTh pecypcHbie IpoOJIeMbl pa3BUTHS YEIOBEUECTBA, MOUCKA MYTEH BBIXO/a M3 TI00ATBHBIX
HKOJIOTUYECKUX TIPOOJIeM U oOecTieueHus mepexoia K yCTOWYMBOMY Pa3BUTHIO, PAIIMOHATLHOMY
WCITOJIb30BAHHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUH OMOJIOTMYECKHX 3HAHUU B IIEJISX TOBBIIICHUS OOIIeH
KYyJIbTYpbl, €CTECTBEHHO-HAYYHOW TpaMOTHOCTH, KaK COCTaBHOW dYacTh (DYHKIIMOHAIBLHON
TPaMOTHOCTH O0y4aronmxcs, GopMUpPYEeMOi MPU U3yU4eHUU OHOJIOTHH;

MOHMMAaHUE CYIIHOCTH METOAOB IO3HAHUS, HMCIOJb3YEMbIX B €CTECTBEHHBIX HAayKax,
CIIOCOOHOCTH HCIIOJIB30BAaTh TONy4YyaeMble 3HAHUS [UIS aHajdu3a U OOBSCHEHHS SBICHUUN
OKpPY’KAIOIIETO MHUpPAa M MPOUCXOASAIIUX B HEM H3MEHEHUH, yMEHHE JAelaTh O0OOCHOBaHHbBIE
3aKJIIOUYEHUsT HAa OCHOBE HAyYHBIX (DAKTOB W MMEIOMIMXCS MJAaHHBIX C IENbI0 TMONy4eHUs
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIFHO HCIOJNB30BaTh OHMOJOTHYECKHE 3HAHWUS JJIS PEIICHUs
po0JIEM B PEANIbHBIX JKM3HEHHBIX CUTYAIUsX;

OCO3HAHUE LEHHOCTH HAYYHOM AEATEIIbHOCTH, TOTOBHOCTb OCYIIECTBIIATH IPOEKTHYIO U
HCCJIEI0BATENBCKYIO AESTENIBHOCTh HHANBHUIYAIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOPa30BaHUIO U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHMM 1O OWOJIOTHHM B COOTBETCTBUHM C >KHU3HEHHBIMU
HOTPEOHOCTSIMH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3ylbTaThl OCBOCHHS YYEOHOro mpeamera «BHOIOTHs» BKIIOYAIOT:
3HAQUYUMbIC TSI (OPMUPOBAHUS MHPOBO33PCHUS  OOYYARONIMXCS  MEXAUCIMIUTMHAPHBIC
(MEXITpeMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAXKAIOIINE IIEJIOCTHOCTh HAYYHOH KapTUHBI MUPA
U crieirduKy METOI0B MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHS,
SIBJICHUE, TPOIIECC, CUCTEMa, HAYYHBIA ()aKT, MPHUHIMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsi, UCCICIOBaHUE, HAOIIOJACHUE, M3MEPEHHUE, SKCIIEPUMEHT W JAPYIHe), YHUBEPCAIbHbBIC
y4eOHbIe JIeiicTBUS (IIO3HABATEIbHBIC, KOMMYHHKATUBHBIC, PErYJISTHBHBIC), 00ECIIeYHBaIOIINE
bopmupoBanne (QyHKIIMOHATBHOW T'PAMOTHOCTH M COLMAIBHONH KOMIETEHIIMH OOYYarOIINXCs;
CIIOCOOHOCTH 00yJaroIIXCsI UCIIOJIb30BATh OCBOCHHBIC MEXTUCIUILTHHAPHEIE,
MHPOBO33PEHYECKUE 3HAHHWS M YHUBEpPCAJIbHbIC Y4YeOHbIC ACHCTBHS B MO3HABATEIbHOW U
COLIMAJIBHON ITPaKTHKE.

B pesymbTare wu3ydeHuss OHONOTMM Ha YPOBHE CPEOHEro OOIero oOpa3oBaHHs Yy
oOyuatomierocsi Oynyt chopMHPOBaHBI MO3HABATEIbHBIC YHUBEPCAJIbHBIC Y4YEeOHBIC IEHCTBUS,
KOMMYHUKATHBHBIC YHUBEpCAJbHbIC Yy4YeOHBIC CHCTBHs, pEryIATHBHbIC YHUBEpPCATbHbBIC
y4eOHbIE ICHCTBYSI, COBMECTHASI JICITEIILHOCTb.

MeranpeaMeTHble pe3yJabTaThl OCBOCHHS MPOTPAaMMbI CpPEIHEro o0IIero o0pa3oBaHUs
JIOJDKHBI OTpaKaTh:

OBJiajileHNe YHUBEPCAIBLHBIMY Y4eOHBIMU M03HABATEILHBIMH JIEHCTBUSIMM:

1) 6a3oBbIe JIOrHYeCKHE ICHCTBHUS:

CaMOCTOATENILHO (HOPMYIIMPOBaTh M AaKTyaJM3HPOBATh MPOOJIEMY, paccMaTpHBaTh €&
BCECTOPOHHE;

UCIIOJIb30BATh IPU OCBOCHHUH 3HAHHI MPHUEMBI JIOTHUSCKOTO MBIIIICHHUS (aHAIHM3a, CHHTE3a,
CpaBHEHUs, KiaccuUKalu, O0OOIIEHHs), PACKPHIBATH CMBICT OHOJOTMYECKUX TMOHITHH
(BBIICTISITH X XapaKTEPHBIC MPU3HAKH, YCTAHABIUBATE CBS3HU C IPYTHMH MTOHSITHSIMH);

OTIPEICTSATh ICH JCSTEIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH WX TOCTHKCHHS,
COOTHOCHTD PE3yJIbTAThI ICATCIBHOCTH C TIOCTABJICHHBIMH LEIIIMHU;

UCIIOJIb30BaTh OMOJOTUYECKHE MOHSTUS Al OOBsICHEHUS (DAKTOB M SIBICHUI JKUBON
IPHPOJIBL;



CTPOUTH JIOTHYECKHE PACCYXICHUS (MHIyKTHBHBIC, ICAYKTUBHEIC, TI0 AHAJIOTUH ), BBISIBIIATH
3aKOHOMEPHOCTH ¥ MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSAX, (OPMYITUPOBATH BBHIBOABI U
3aKJTFOUCHUS;

MPUMEHATh CXEMHO-MO/JICIbHBIE CPEACTBA ISl MPEACTABICHUS CYIIECTBEHHBIX CBS3CH W
OTHOIIIEHUH B M3y4aeMbIX OHMOJOTHYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUYMM PA3HOTO POJa,
BBISIBJICHHBIX B Pa3IMYHBIX HHGOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIN3a UMEIOIIMXCS MaTePHATbHBIX
U HEMaTepPUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JIEATCIBHOCTH, OICHUBATH COOTBETCTBHUE PE3YJIbTATOB IICIISAM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh M BBITIOJHATH pPa0OTy B YCJIOBHAX pPEaTbHOrO, BUPTYAIBHOTO U
KOMOMHHMPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHHUE ITPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE eHCTBUA:

BJIQJICTh HABBIKAMH y4eOHO-UCCIICIOBATEILCKON M MPOCKTHOW JIEATEIHbHOCTH, HAaBBIKAMU
pazpetieHusi mpobaeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaAMOCTOSITEILHOMY TOMCKY METO/IOB
pEIICHUS MTPAKTUICCKHX 3aJ1a4, IPUMECHECHHUIO Pa3IMYHBIX METOJIOB TIO3HAHNS,

UCIIONB30BaTh PA3IMYHBIC BHUABI ACSITENFHOCTH IO TOJYYEHUIO HOBOTO 3HAHUSA, €ro
UHTEPIIPETAINN, TTPEOOPA30BAHNI0 W NMPUMCHCHHIO B yUEOHBIX CHTYaIUsX, B TOM YHCJC TPH
CO3/IaHUU YYEOHBIX U COIMATBLHBIX POEKTOB;

(dbopMUpOBaTh HAYYHBIA THUIl MBIIUICHHS, BJIaJ€Th HAYYHOW TEPMUHOJIOTUEH, KITFOUEBBIMU
MOHSTUSMH U METOJIAMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7a4ud B 0Opa30BATENIbHOW AESITEIBHOCTH M
JKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH MPUYMHHO-CIICJICTBEHHbIE CBS3M U aKTyaJM3UpOBaTh 3a7ady, BbIIBUIATH
TUMOTE3Y €€ pelIeHus, HAXOIUTh ApTYMEHTHI JJIs JOKa3aTelIbCTBA CBOMX YTBEPKIICHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PELICHMUS,;

AHATM3UPOBATH MMOTYYCHHBIE B XOJI€ PEIICHHS 3a/1a4H PE3yIbTaThl, KPUTHUECKU OLICHUBATh
UX TOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

OCYIIECTBJISATh IIEJICHAIIPABICHHBIM MMOUCK MEpPEeHOca CPEACTB M CIIOCOOOB JIEHCTBUS B
npo(hecCHOHATBEHYIO CPEey;

YMETb TEPEHOCUTh 3HAaHUS B  [IO3HABAaTEIbHYHD M  MPAKTUYECKYI0  00JacTu
KU3HECATSIIbHOCTH,

YMETbh UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIC HJCH, Ipeajaratb OPUTHHAIBHBIC IMOAXOABI W PEIICHHsS, CTABUTh
po0OJIeMbl U 3aJ1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIC PEIICHHUS.

3) padora ¢ undopmaumeii:

OpUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HH(OpManuu (TeKcTe yd4eOHOro mocodus,
HAYYHO-TIOMYJISIPHOM JTHTEpaType, OMOIIOTUYECKUX CIIOBAPSX M CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax maHHbIX, B VHTepHeTe), aHAIM3UPOBaTh HH(MOPMALMIO DPANIUYHBIX BHIOB U GopM
MPEJICTABICHUS, KPUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTE;

dbopMynupoBaTh 3ampochl W MPUMEHATH pa3IUYHbIe METOIbl MPH IOUCKE U OTOOpe
Ouosoruueckoi HHPopMaIuu, He0OXOIMMOI1 JIJIs1 BBITIOJIHEHUS y4eOHbIX 3a/1a4;

MpUOOpETaTh OMBIT HWCIOJIB30BaHUS HHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BaHUS PA3TUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHMAIBHYIO (OPMY TPEACTABICHUS OHOJIOTHYECCKON
nHpopmaruu (cxemsl, Tpaduku, THarpaMMBbl, TaOJTUIIBI, PUCYHKH U APYTOE);

UCTIONb30BAaTh HAYYHBIN SI3BIK B KA4eCTBE CpeACTBa MpH paboTe C OMOIOTHYEeCKOU
uHbopMalueil: MPUMEHITh XUMUYEeCKue, (U3NYECKUe U MaTeMaTH4YeCKHe 3HAKU M CHMBOJIBL,



dbopmynbl, ab0OpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MPeoOpa3oOBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATIIATHOCTH;

BJIa/ICTh HABbIKAMHU pACMO3HABAaHUS U 3alIUTHl HMHQOpMALMM, HWH(POPMALMOHHON
0€30MaCHOCTH JTMYHOCTH.

OBiaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHM AeHCTBUSIMMU:

1) obenne:

OCYIIECTBJISATh KOMMYHHKAIIMHM BO BCeX cdepax >KM3HU, aKTUBHO y4acTBOBaTh B JHAallore
WINA JUCKYCCHU TI0 CYLIECTBY 00CY)XJaeMOH TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CY)KIEHHs] OTHOCUTENIbHO BBINOJHEHHsSI Mpe/jiaraeMoi 3ajJaud, YYUTHIBaTh WHTEPECHl U
COIJIACOBAHHOCTB MO3ULUI IPYTUX YYaCTHUKOB JHAJIOTa UM JUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpencTBa OOIIEHMS, MOHMMATh 3HAYEHHE COLUAIbHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHUS! KOHQJIMKTHBIX CUTYallUi, YMETh CMAT4aTh KOH(PIUKTHI U
BECTH MEPErOBOPHI;

BJaJIeTh PA3IUYHBIMU CIIOCOOAMU OOLIEHHS M B3aUMOJICHCTBHSA, MOHMMATh HaMEpPEHUs
JIPYTUX JIIO/IEH, MPOSBIATh YBAXKUTEIbHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOU (opme
(bopMyIMpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHHUS C HCIOJIb30BAHHUEM SI3BIKOBBIX
CPEJCTB.

2) COBMeCTHAsI 1eSiITeJIbHOCThD:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBHYaJbHON pabOThHI MpHU
pereHnr OMOJIOTHYECKON TTPOOIeMbl, 0O0CHOBBIBATh HEOOXOIUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMOAEHCTBUS IIPH PELLICHUH y4eOHOM 3a1auu;

BbIOMpATh TEMAaTHKy M METOJbl COBMECTHBIX IEHCTBHI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0T0 4iI€Ha KOJIEKTHBA;

PUHUMATh LEJIU COBMECTHOM JEATEIbHOCTH, OPraHW30BbIBaTH M KOOPJIMHUPOBATH
JIEUCTBHUS 110 €€ JOCTUKEHHUIO: COCTABIATH IUIaH JEHCTBUN, PACIIPEAEIIATh POJIM ¢ YYETOM MHEHUM
YYaCTHUKOB, 00CYK/IaTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KaXKJOr0 YYaCTHHKA KOMaHJbI B OOLIHMI pe3ysbTaT
1o pa3zpabOoTaHHBIM KPUTEPUSIM;

IpejyiaraTb HOBBIE IIPOEKTHI, OLICHUBATh WAEHU C IO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYIIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IIOBEJEHUE B pPa3IMUHBIX CHUTYyalUsX,
IPOSIBIISATH TBOPUECTBO U BOOOpaXKeHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHHBEPCAJbHBIMHU PeryISTHBHBIMH e CTBUSIMU:

1) camoopranu3anusi:

UCTIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UIS BBISBICHHS NPOOJeM W HX pEIeHHS B
YKU3HEHHBIX U Y4eOHBIX CUTYyalUsX;

BBIOMpPATh HA OCHOBE OMOJIOIMYECKHX 3HAHUH 1IEJIEBbIE I CMBICIIOBBIC YCTAHOBKU B CBOUX
JNENCTBUSX U TMOCTYIKaX IO OTHOIIEHUIO K XKMBOW NMPHUPOAE, CBOEMY 3J0POBBIO U 3I0POBBIO
OKpPYKarOIIHX;

CaMOCTOSITENIbHO OCYIIECTBJISATh MMO3HABATEIbHYIO JIEATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh M (POPMYIHUPOBATH COOCTBEHHBIC 3a7adyd B O0Opa30BaTEIBHON JESITENHLHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PEUICHUs MPOOIEeMbl C YUETOM UMEIOLIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsTh paMKH y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOUYTEHUM;

JIeNaTh OCO3HAHHBIN BBIOOP, ApryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHHUIO MIMPOKOH PYAULIUU B Pa3HBIX 00JaCTIX
3HaHUH, TOCTOSTHHO MOBBIIIATH CBOW 00Pa30BaTENbHBIN M KYJIBTYPHBI YPOBEHb.



2) CaMOKOHTPOJIb:

J1aBaTh OIIEHKY HOBBIM CHTYaIlMsM, BHOCHTH KOPPEKTHBHI B JEATEILHOCTH, OICHUBATH
COOTBETCTBHE PE3YJIBTATOB ICIISIM;

BJIaJICTh HABBIKAMH MO3HABATEILHOU Pe(ICKCHN KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
N MBICIIMTCIIBHBIX IMMPOLECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ, HUCIIOJIB30BATh HpI/IéMI)I pe(l)J'IGKCI/II/I
JUTSL OIICHKH CHTYAIMH, BBIOOpA BEPHOTO PEIICHUS;

YMETb OLICHUBATDb PUCKHU U CBOCBPEMCHHO IIPUHUMATDE PCHICHUSA 110 UX CHUXKCHUIO,

NPUHUMATh MOTHBBI M QpT'YMEHTBI IPYTUX MPH aHAIU3E PE3yIbTaTOB IESITEIbHOCTH,

3) npuHsiTHE CeOS M APYIHX:

NpUHUMAThH ce0s1, MOHUMast CBOM HEJAOCTATKH U IOCTOUHCTBA,;

IIPUHUMATh MOTUBBI U ApIyMEHTBI APYTUX IIPU aHAIU3€E PE3YJIBTATOB AEATEIbHOCTH;

NpPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OLUIHOKH;

pa3BHBaTh CIIOCOOHOCTH IIOHMMATh MHUP C ITO3MIIAK APYTOro YeIOBEKA.

NPEIMETHBIE PE3YJIBTATHI

[IpenmMeTHbIe pe3yabTaThl OCBOEHHS cojepxaHus ydueOHoro mnpeamera «buomorus» Ha
yriyOJa€HHOM YpOBHE OpUEHTHPOBaHbI Ha obecrieueHue NpoGuiIbHOro o0yueHus: 00yJaromuxcs
O6nosnornu. OHM BKITIOYAIOT: CieNU(UIEeCKHe ISt OMOJIOTUY HAayYHbIE 3HAHUS, YMEHHUS U CTIOCOOBI
JeMCTBUI TIO OCBOEHUIO, HHTEPNPETALUU U NMPEeoOpa30BaHUIO 3HAHUH, BBl IEATEIBHOCTH MO
MOJIyYEHHUIO HOBBIX 3HAHWM M UX NMPUMEHEHHIO B Pa3IMUHBIX yYEOHBIX, a TAK)KE B PEabHBIX
JKU3HEHHBIX cuTyauusax. [IpenMeTHele pe3ynbTaThl IPeACTaBICHBI IO FOJaM U3yUEHUS.

[TpenmMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOTOo npenmMera «buonorus» B 10 knacce 1OIAKHbBI
OTpaxkaTb:

c(OpMHUPOBAHHOCTH 3HAHUM O MeCTe W POJU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OopMHPOBAHNY €CTECTBEHHO-HAYUYHOM KapTUHBI MUPA, B TO3HAHUU 3aKOHOB MPUPO/IbI U PELICHUU
po0JieM palvoOHAIIBHOTO MPUPOOIIOIb30BAHMSI, O BKJIAJI€ POCCUMCKUX U 3apYOEKHBIX YUEHBIX B
pa3BUTHE OMOJIOTUH;

BJIa/ICHUE CHCTEMOM OMOJIOTMYECKHX 3HAHHM, KOTOpas BKJIOYAET: OCHOBOIOJArarollne
OMoJIOTHYeCKHe TEPMHHBI W TMOHATUSA (KHU3Hb, KJIETKA, OpraHW3M, METaboJM3M, TOMEOcTas,
caMOperyJsiysl, CaMOBOCIIPOU3BEAECHNUE, HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE),
Oouonornyeckue Teopun (kiaerouynas Teopus T. IlIBanna, M. Ilnelinena, P. Bupxosa,
XpoMocoMHasi Teopusi HacieactBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o nentpax
MHOTr000pa3usi U MPOMUCXOXKIEHUS KyJIbTYpHBIX pacTeHHil), 3aKOHbI (€AMHOOOpa3usi MOTOMKOB
NEPBOrO MOKOJIEHUS, paCIIETJICHHs], YUCTOTHl FraMeT, He3aBUCUMOro HacieaoBanus I'. Menaens,
TOMOJIOTMUECKHUX pPSAIOB B HacieAcTBeHHOW wusMeHunBocth H. WM. Basuiosa), npuHIumsI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHE OCHOBHBIMH METOJIaMU HAYYHOT'O NO3HAHMs, UCIIOJIb3yEMBIX B OMOIOTHYECKUX
HCCJIETOBAHMSIX )KUBBIX OOBEKTOB (OMHCAaHUE, U3MEPEHHE, HAOI0IeHIEe, SKCIIEPUMEHT);

YMEHHE BBIJEIATh CYLIECTBEHHbIE NPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKapHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepui, rpuboB, pacTeHuM,
JKUBOTHBIX U Y€JIOBEKA, CTPOEHUSI OPraHOB M CUCTEM OPraHOB PacCTEHUH, JKUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEAESITETbHOCTH, MPOTEKAIOIINX B OpraHU3MaxX PacTeHUH, )KUBOTHBIX U YeJIOBEKa,
OMOJIOTMYECKUX MPOLIECCOB: 0OMEHA BEIIECTB (MEeTaboJIn3M), IPEBPAILEHUS SHEPTUH, OPOKEHMUS,
aBTOTPO(HOI0 U reTepOTPO(HOr0 TUIOB MUTAHUSA, POTOCUHTE3a K XEMOCHHTE3a, MUTO3a, MEH03a,
ramMeToreHesa, IMOpHOreHesa, NOCTAMOPHOHAIEHOTO pa3BUTHS, pa3MHOKEHUS,
WHAMBUIYAJIbHOTO pa3BUTHUS OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS T'€HOB, IeTepo3uca,
UCKYCCTBEHHOT'O 0TOODA;

YMEHHE YCTAHABIIMBATh B3aUMOCBS3H MEXAY OPraHOMJAAMU KIETKH M UX (PYHKIMSIMH,
CTPOEHHUEM KIJIETOK Pa3HbIX TKAaHEH U UX (PYHKUUSIMH, MEXAY OpraHaMH M CUCTEMaMU OPTaHOB Y
pacTeHi, XMBOTHBIX M YEJIOBEKa M HX (QYHKUUAMH, MEXKIY CUCTEMaMH OpPraHoOB M HX
(GyHKIMAME, MEXIy dTanaMd OOMEHa BEIIECTB, ATAallaMH KIETOYHOTO LHMKIA U >KU3HEHHBIX



[UKJIOB OPraHU3MOB, OJTalaMH ASMOPHOHAILHOTO pPAa3BUTHS, TEHOTHUIOM U (DEHOTHUIIOM,
dbenotunom u pakTopamu cpeabl OOUTaHMUS;

YMCHHEC BBISBISITH OTIUYHUTEIHHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHCIIC PACTCHHM,
JKUBOTHBIX U YETIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLINE aPTyMEHTHI, OMOJIOTUYECKYIO TEPMUHOJIOTHIO U
CUMBOIIMKY JJIsl JOKA3aTeNbCTBA POACTBA OPTaHU3MOB PAa3HBIX CHCTEMAaTHUYECKUX TPYIIIT,

YMEHHE pelaTh OMOJOTHYECKHUE 3a/1a4H, BBISIBIATH IPUIMHHO-CIIEICTBEHHBIE CBSI3U MEXKTY
UCCIIETyeMbIMU OMOJIOTUYECKUMU TPOLIECCaMU U SIBJICHHSIMH, AENaTh BBIBOABI U MPOTHO3BI Ha
OCHOBaHUU MOJYYEHHBIX PE3yJIbTATOB;

YMEHHE BBINOJHATh Ja0OpPaTOpHBIE U MPAKTHYECKHE padOThI, COOMIOIATh MpaBHUia MPH
pabote ¢ yueOHBIM U JTabOPaTOPHBIM 00OPYIOBAHHEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPITh UX OKCIEPUMEHTAJIbHBIMU CpPEICTBAMH,
bopMynupys LeNb UCCIeI0BaHuUs, aHAJTU3UPOBATD MTOJIyY€HHbIE PE3YJIbTAThl U JENIaTh BBIBOJIBI;

YMEHHE y4acTBOBaTh B y4eOHO-HCCIEIOBaTeIbCKONH padoTe Mo OHWOJIOTHH, SKOJOTMU U
MeAMIMHE, NMPOBOIUMON Ha 0a3e LIKOJIBHBIX HAy4YHBIX OOLIECTB, M MYOJIUMYHO IPEICTaBIATh
MOJTyYEHHBIC Pe3yIbTaThl HA YICHHUECKUX KOH(PEPEHIIUSX;

YMEHHE OLICHUBATh ’TUUYECKHE aCIIEKThl COBPEMEHHBIX HCCIIEJOBaHUM B 001aCTH OMOIOTHH
U MEIULUHBI (KIOHUPOBAaHUE, HWCKYCCTBEHHOE OIUIOAOTBOPEHHUE, HANPABICHHOE W3MEHEHUE
F€HOMa U CO3/I1aHNE TPAHCT€HHBIX OPraHU3MOB);

YMEHHUE OCYILIECTBIATh OCO3HAHHBIN BHIOOP Oyaymiei mpodeccuoHaIbHON AEATEIbHOCTH B
oOnactu OMOJIOTUU, MEIUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIBCKOTO X0341UCTBa, MUIIEBON
MPOMBINIICHHOCTH, YTIyOJISTh TO3HABATEIbHBIN HHTEPEC, HAIIPABJICHHBIN Ha OCO3HAHHBIN BBIOOD
COOTBETCTBYIOIICH MpodecCuu U MPOAOJIKEHUE OMOIOTHIECKOro 00pa30BaHMs B OPTaHHU3AIUAX
CpeaHero NpogeCCHOHAIBLHOIO M BBICILIETO 00pa30BaHMUS.

[IpeameTHBIC pe3yabTaThl OCBOEHUS yueOHOTOo nipeameTa «buonorus» B 11 Knacce TOTKHBI
OTpaXkaTh:

c(hOpMHUPOBAHHOCTH 3HAHHUI O MECTe U POJIU OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(GbOpMUPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTUHBI MHpa, B IMO3HAHWUU 3aKOHOB
IPUPOJIbI U PEUICHUH HKOJIOTMYECKUX MPOOJIEM YeIOBEYeCTBa, a TaKkKe B PEIICHUU BOIPOCOB
paIMoOHATBHOTO MPUPOIOTIONH30BAHMS, ¥ B (HOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K IPUPOJIE,
o0LIecTBy, YeNOBEKY, O BKJIaJe POCCHUHCKUX M 3apyOeKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE
OuoJoruu;

YMEHHE BJaJIeTh CUCTEMOIN OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIKOYAET ONpenesieHUs U
MOHMMAHUE CYIIHOCTH OCHOBOIIOJATAIONINX OHOJNIOTUYECKUX TEPMUHOB U TOHSTHUN (BHI,
sKocucTteMa, Owocdepa), Ouonormyeckue Teopun (dBoronmonHas Teopus Y. JlapBuHa,
CUHTEeTHYeCKass Teopus sBomtonuu), yueHus (A. H. CeBeproBa — 0 myTsX U HalpaBJICHUSAX
spostonnu, B.W. Bepranckoro — o 6uocdepe), 3akoHbI (reHETHYECKOTO paBHOBecHs k. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. bapa), npaBuna (Munumyma FO. JIubOuxa,
9KOJIOTUYECKON MTUPaMUJIbI SHEPTHH ), TUIIOTE3bI (TunoTte3a «mupa PHK» V. I'nnbepra);

YMEHHME BIIAJ€Th OCHOBHBIMM METOJAaMU HAy4yHOIO IIO3HAHMsS, MCIIOIb3yEMbIMU B
OMOJIOTMYECKHX MCCIEAOBAHUSAX IKUBBIX OOBEKTOB U OSKOCUCTEM (OMMCaHUE, H3MEpEeHue,
HaOJr0/IeHUe, SKCIIEPUMEHT), CIIOCOOaMM BBISBICHHUS M OLIGHKHA aHTPOIIOTCHHBIX M3MEHEHHUH B
PUPOJIE;

YMEHHE BBIJCNATh CYIIECTBEHHBbIE NPU3HAKU: BUAOB, OHOTrEOIEHO30B, JKOCHUCTEM U
Oouocgepsl, CTaOMIM3UPYIOLIETO, ABMXKYIIETO U Pa3pbIBAIOLIET0 €CTECTBEHHOIO 0TOOpa,
AJUTONATPUYECKOT0 U CUMIATPUIECKOTO BU000pA30BAHUS, BIUSHUS JBUKYIIUX CHII 3BOJTIOIUU
Ha TeHO(OH] MOIMYJISALUHN, TPUCTOCOOICHHOCTH OPTraHU3MOB K cpelie OOMTaHUs, YepelOBaHUs
HaNpaBJIeHUI 3BOJIOIUHU, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aUMOCBS3H MEX1y IPOLIECCAMU 3BOJIIOLINH, ABMKYITUMH CUIIaMU
AHTPOTIOTEHe3a, KOMIIOHEHTAMH PAa3UYHBIX OKOCHUCTEM U TMPHUCHOCOOICHUSIMU K HUM
OpraHHU3MOB;



YMEHUE BBISBIATH OTIUYUTENFHBIC IPU3HAKH KHUBBIX CHCTEM, TIPUCTIOCOOJIEHHOCTh BUIOB
K cperne oOuTaHUs, aOMOTHYECKUX M OMOTUYECKUX KOMIIOHEHTOB SKOCHUCTEM, B3aMMOCBSI3EH
OpPTraHU3MOB B COOOIIECTBAX, aHTPOIIOT€HHBIX H3MEHEHUH B YKOCHCTEMAaxX CBOCH MECTHOCTH;

YMEHHUE HUCIOJIb30BaTh COOTBETCTBYIOIINE apryMEHThI, OMOIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMIKY JUI JIOKa3aTEeIbCTBA POJICTBA OPTraHMU3MOB pa3HBIX CHUCTEMATHYECKUX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB U Cpelbl OOMTAaHHUS, €IUHCTBA UYEIOBEUYECKHUX pac, HEOOXOIMMOCTU
COXpaHEHHsST MHOT000pa3usi BHUIOB M SKOCHUCTEM KaK YCIOBHUS COCYIIECTBOBAaHHUS NPUPOABI U
4eJI0BEYECTBA;

YMEHHE pemaTh OMOIOTUIECKUE 3a/1a4H1, BBISIBIISIT IPUYNHHO-CIICACTBEHHBIE CBSI3H MEKIY
UCCIIElyeMbIMH OMOJIOTHYECKUMU MPOLECCAMU U SIBIICHUSMM, JIeaTh BBIBOJBI M MPOTHO3bI Ha
OCHOBAHWU TIOJTYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M MPAKTHUYECKHUE paboOThl, COONMIONATh MpaBUia IpU
pabote ¢ yueOHBIM U JTabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPITh UX HKCIEPUMEHTAJIbHBIMU CpPEJICTBAMH,
bopMyHpys 1eNb UCCIIeI0OBaHNS, aHATH3UPOBATH OJTYIYCHHBIC PE3YIIbTAThI U JIENIaTh BHIBOJIBI,

YMEHHE y4acTBOBaTh B Yy4eOHO-HCCIEIOBaTeIbCKONH paboTe Mo OHWOJIOTHH, SKOJIOTHU U
MEIUIUHE, MMPOBOANMON Ha 0a3ze MIKOJIBHBIX HAYYHBIX OOLIECTB, W MyOIMYHO IPEICTABISATH
MOJy4EeHHBIE PE3Yy/IbTaThl HA YIEHUYECKUX KOH(EPEHIUIX;

YMEHHE OIICHWBATh THUIOTE3bl W TEOPHUH O TMPOUCXOKIACHUW JKU3HHU, YEJOBEKa U
YeJIOBEYECKHX pac, O MPHUYMHAX, MOCIEACTBUAX M CIIOCO0AaX NPEAOTBpPALICHUS ITTOOANIBHBIX
U3MEHEeHUH B Onocdepe;

YMEHHE OCYILIECTBIATh OCO3HAHHBIN BHIOOP Oyayiei mpodeccHoHanbHOM AesITeIbHOCTH B
o0yactu OMOJIOTUH, SKOJIOTHH, TPUPOIOTOIB30BAHUS, METUIIUHBI, OMOTEXHOJIOTUH, TICUXOJIOTHUH,
BETEpUHAPHUH, CEICKOTO X0341CTBA, MUIIEBOM MPOMBIIIJICHHOCTH, YIIyOIaTh MO3HABATEIbHBIN
WHTEPEC, HAPABJICHHBI Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH Mpodeccuu u Mpo0JDKEHNE
OMOJIOrNYeCKOro 00pa30BaHUs B OPraHU3ALUAX CPEAHEro NPO(ECCHOHANIBHOTO U BBICIIETO
o0OpasoBaHws.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaugecTBO yacoB DJIeKTPOHHbIE
Ne HaumenoBanue
n/ a3/1eJI0B M TeM B K n (mudposbie)
r HTPOJIbHBI aKT
n E orpaMMbI € ° 6110 P 6 HHECKH 00pa3oBaTeIbHbBI
o € padoThI e ThI
porp P pavo e pecypchbl
1 buonorus xak 1
HayKa
2 JKuBbie cucTeMEbl 2
U X U3YYCHHUC
3 Buonorus KJIeTku 2 0.5
XuMHueckas
4 opraHu3anus 10 1
KJIETKH
Ctpoenue u
5 p 8 2
(GYHKITUH KICTKH
OOMeH BeLIECTB U
6 HpeBpalleHIe 9 1
SHEPIUH B KJIETKE
HacnencrBennas
! N 9 0.5

uHbopmanus u



peanusanus € B
KJIETKE

KIICTKHU

Crpoenue u
9 byHKIIT
OPTraHU3MOB
PasmuoxeHue n
10 pa3BUTHE
OPTraHU3MOB

['eneruka — Hayka

0
HaCJICACTBECHHOCT
nun
HN3MEHYHNBOCTHU
OpTraHnu3MOB

11

3aKOHOMEPHOCTH
12 HACJIECTBEHHOCT
u

3aKOHOMEPHOCTH
U3MEHUYNBOCTH

13

I'eneTuka
YyeJ0BeEKa

14

Cenexuusa
OpraHU3MOB

15

buorexnonorus u
16 CHUHTETHYECKAS
ouosorus

JKn3HEHHBIN [TUKIT

17

10

1.5

1.5

0.5

0.5

17 PesepBHOE Bpemst
OBLIEE
KOJIMYECTBO
YACOB I1O
ITPOIT'PAMME

11 KUIIACC

Ne HaumenoBanmue
n/ pa3aesioB U TeM
n NPOrpamMmbl

3apoxaeHue u
pa3BUTHE

1 9BOJIIOIIMOHHBIX
IPEICTaBICHUN B
OnoJIoruun

€€ pe3ynbpTaThl

MHuKpO3BOIIOLHS U

102 0

Koan4yecTBo 4acoB

Bcer KoHTpoabHbI
o e padoThbI

14

13

DJICKTPOHHBIE
(uudpossbie)
oOpa3oBaTeIbHbI
€ pecypchl

IIpakTH4eckn
e padoThI



MakposBontonus u
€€ pe3ynbpTaThl

[Ipoucxoxnenue u
pa3BUTHE KU3HU
Ha 3emiie

IIpoucxoxaenue
YEJI0BEKA —
aHTPOIIOreHE3

15

10

1.5

DKOJIOTHS —
HayKa o
B3aUMOOTHOIICHUS
X OpPraHu3MOB U
HaJOpraHU3MEHHbI
X CHUCTEM C
OKpY’KaroIlen
cpenoit
OpraHusMel 1
cpena oOuTaHus

DKOoJIOrHs BUIOB U
MOMYJISALAN
DKoJIorus
CO00IIIECTB.
DKOJIOTHYECKHE
CHCTEMBI

12

0.5

1.5

0.5

0.5

10

11

12

buocdepa —
rodampHas
JKOCUCTEMA
UYenoBek u
OKpY>KaroIias
cpena

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME

102

7.5




IHOYPOYHOE IINTAHUPOBAHUE BHOJIOI'UA (YIJIYBJL.) 10 KJIACC

Ne KoauuecTBo  JlaTa
n/n Tema ypoxa 4acoB U3ydeHust

1 buonorust kak KOMIUIEKCHAst HayKa U KaK 4acTb 1
COBPEMEHHOTO OOITIECTBA

2 JKuBbIe cCHCTEMBI U KX CBOMCTBA 1

3 YpoBHEBas OpraHU3aIus )KUBBIX CUCTEM

4 HcTopust OTKpBITHS 1 U3y4eHUs KIeTKU. Kietounast 1
Teopus
MeTo 161 MOJIEKYIISIPHOM U KIIETOYHOM OMOJIOTHH.

5 [TpakTuueckas padora «M3ydeHue METOJ0B KIETOYHOM 1
ounonoruu (Xpomartorpadus, daeKTpodopes,
muddepeHnmanpaoe neHTpudyrupoanue, [11[P)»

6 XUMUYECKUN COCTaB KIETKU

7 MunepasbHbie BEeIIeCTBa KJIETKU, UX OMOJ0oru4ecKas poiib
Opranuyeckue BeIecTBa KIeTKU — OeNKH.

8 JlaGopaTtopHnas pabota «OOHapyKeHHue OEITKOB C 1
MOMOII[bIO KAYECTBEHHBIX PEAKIUII

9 CgoiictBa, Knaccuukanyst v GyHKIUN OEIKOB

10 Opranudeckue BeIecTBa KJIETKH — YIIJIEBOIbI

11 Oprannyeckue BEeCTBa KIETKU — JIMITHIbI
Hyxnennoseie kucnotel. JIHK nu PHK. JIaGoparopHas

12 pabora «VccnenoBanue HyKJIEHHOBBIX KHUCIIOT, 1
BBIICTICHHBIX U3 KJIETOK Pa3IMYHBIX OPTAaHU3MOBY»

13 Crpoenue u pyakuuu ATD. Jipyrue 1
HykneosuaTpudocharsr (HTD)

14 CexsennpoBanue [JHK. Metoasl reHOMUKH, 1
TPAHCKPUIITOMHUKH, IPOTEOMUKH

15 MeToabl CTpYKTypHOU OHOJIOTHH

16 Tunel knetok. [IpokaproTndeckas KiieTka 1

17 Crtpoenue rykaproTuyeckoi kinetku. [Ipaktruueckas 1
pabota «/3ydueHne CBONCTB KIETOYHONH MEMOpaHbD»

18 [ToBepXHOCTHBIN anmapaT KISTKH 1
OnHoMeMOpaHHBbIE OpraHOU I KIIeTKH. [IpakTrueckas

19 pabota «3ydeHue ABUKEHUS IUTOTUIa3MbI B 1
PACTUTEIBHBIX KJIETKAX)
[ToryaBTOHOMHBIE OPTAHOUBI KJIETKH: MUTOXOHPHUH,

20 mactuabl. JlaboparopHas padota «VccrnenoBanue 1
TUTa3MOJIU3a U JICTUIa3MOJIN3a B PACTUTEIBHBIX KIETKaX)

21 HememOpaHHbIE OpraHOH bl KJIETKH

22 Crpoenne U QyHKIUH apa
CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK SyKapUOT.

23 JlaboparopHas paboTa «3y4eHHe CTPOSCHUS KIETOK 1
pa3IMYHBIX OPTaHU3MOBY
ACCUMUIISIINS U TUCCUMUIISALIUS — JBE CTOPOHBI

24 meTabonu3ma. Turmbl oOMeHa BemecTB. JlaboparopHas 1

pabota «M3yueHne KaTaTuTHYECKON aKTHBHOCTH
(dhepMeHTOB (Ha MpUMepe aMuiIa3bl HIIA KaTaxas3bl)»




DepMEHTaTUBHBIN XapaKTep Peakluid KIETOYHOTO
MeTtabonusma. JlaboparopHas padora «M3ydenne

25 (bepMEHTATUBHOTO PACIICIUICHUS TIEpOKCHIA BOAOPOAA B .
PaCTUTENBHBIX U )KUBOTHBIX KIIETKAaX»

26 benku-akTHBaTOpHl U OCIKU-UHTHOUTOPHI

27 ABTOTpO(DHBIN THIT 0OMEHa BELIECTB

28 dorocuHTE3 1

29 Xemocunres. Jlaboparopuas paborta «CpaBHeHHE 1
po1eccoB (POTOCHHTE3a U XEMOCHHTE3a»
AHa3poOHBIC OpraHnu3Mbl. Buabl OpoxeHusl.

30 JlaGopatopHas paboTta «CpaBHEHHUE MPOLIECCOB OPOKEHUS 1
U JIBIXaHUS»

31 AdpoOHBIE OpraHU3MBL. JTaIbl YHEPTETHIESCKOTO OOMEHa 1

30 DHeprus MeMOpaHHOTO IpajHeHTa IPOTOHOB. Cunres 1
AT®: pabora mporoHHO ATD-cuHTAa3HI

33 Peakiun MaTpUYHOTO CHHTE3a

34 Tpanckpunuus — Marpuusslid cuHTe3 PHK 1

35 TpaHcnsus u e€ STanbl 1

36 KoaupoBanue amunokuciaor. Pons pubocoMm B GrocuHTE3e 1
Oenka

37 Opranuzanys resoMa y IpoKapuoT U DyKapuoT 1

38 MosexymsipHbIe MEXaHU3MBbI IKCTIPECCHU T€HOB Y 1
HYKapHOT
Bupycsl — BHeKJIeTOUHbIE (POPMBI )KU3HU U OOJIMraTHBIE

39 napa3uthl. [IpakTnyeckas padora «Co3gaHue MoIeTu 1
BUpYCa»

40 Bupycusbie 3a00meBanms 4eI0BEKA, )KUBOTHBIX, PACTCHHI 1

41 HanotexHonoruu B OMOJIOTHH U MEIUIIUHE 1

42 JKu3HeHHBIN IUKI KIETKA 1

43 Matpuunslii cunte3 JJTHK 1

44 Xpomocomsl. JTaboparopHas padota «M3yuenue 1
XPOMOCOM Ha TOTOBBIX MHKpOIpEnapaTaxy

45 Jlenenue KIeTKH — MHUTO3 1
Tunsl knetok. Kapuokunes u nurokunes. Jlaboparopuas

46 pabota «HabiroieHne MUTO3a B KJIETKaX KOHYMKA 1
KOpEIIKa JyKa (Ha TOTOBBIX MUKpOTIpEnaparax)»

47 Perynsanys >kM3HEHHOTO UKJIA KJIETOK 1

48 Opraaus3M Kak equHOE 11eJ10e

49 TKaHI/IUpaCTeHI/IﬁU. JlaGopaTtopHas paborta «3yueHue 1
TKaHEH pacTeHHiD»

50 TkaHM KUBOTHBIX U 4esoBeka. JlaboparopHas pabora 1
«3yueHne TKaHel KUBOTHBIX»

51 Opransl. Cucremsl opranos. Jlaboparopnas padota 1
«M3y4yeHne opraHoB [[BETKOBOT'O PACTEHUS»

52 Ormopa Tena opraHu3MOB 1

53 JIBrxKeHne opraHu3MoB 1

54 [Turanue opraHu3mMoB 1



ITnTanre TO3BOHOYHBIX JKUBOTHBIX. HI/IHIeBapI/ITGJ'IBHaH

55 1
cUCTEeMa YeJIOBeKa
56 JlpIxaHne OpraHu3MoB 1
57 JIpIxaHue MO3BOHOYHBIX )KHUBOTHBIX U YEJIOBEKa 1
58 TpancnopT BeecTB y OpraHu3MOB 1
59 KpoBeHocHas crcremMa Mo3BOHOYHBIX KHBOTHBIX U 1
YyeJioBeKa
60 Brigenenue y opranu3mMoB 1
61 3amuTa y OpraHu3MOB 1
62 MMMyHHast cucTeMa 4eaoBeKa 1
63 Pa3npaxxuMocCTh U perynanus y OpraHu3MoB 1
64 ['ymopanbHast perysius 1 SHIOKpUHHAs CHCTEMa 1
JKUBOTHBIX U YEIIOBEKa
65 ®DopMBI pa3MHOXKEHHS OPTaHU3MOB
66 [TonoBoe pa3MHOKEHUE
67 Meiio3 1
['ametorenes. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.
68 JlaboparopHas padoTa «/3ydueHue cTpoeHus MOJIOBBIX 1
KJIETOK Ha TOTOBBIX MUKpPOIIpemapaTax»
69 NuauBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOIEHE3 1
70 3akyagKka OpraHoB U TKaHEH U3 3apOJIbILIEBbIX JIUCTKOB
Poct u pa3Butue xxuBoTHBIX. JlJabopaTtopHas paboTa
71 «BpIsBNIEHNE IPU3HAKOB CXOCTBA 3apOAbILIEH 1
MO3BOHOYHBIX KUBOTHBIX)
Pa3mHoxeHHe u pa3BuTHE pacTeHuid. JlabopaTopHas
72 pabota «CTpoeHre OPraHOB pa3MHOKEHHUSI BBICIIIUX 1
pacTeHUiN
73 VcTopusi CTAHOBJICHUS M Pa3BUTHS TCHETUKH KaK HAYKH 1
OCHOBHBIE TIOHATHS U CUMBOJIBI TeHeTHKU. JlabopaTopHas
74 pabota «Jlpo3oduiia kak 00bEKT FTeHETHUECKUX 1
HCCIICIOBAHUI
3aKOHOMEPHOCTH HACIIEIOBaHHS IPU3HAKOB.
75 E/IOHOFI/I6pI/I£{Hoe ckpemuBanue. [Ipaktuueckas pabota 1
N3yuenune pe3ynbTaToB MOHOTHOPUIHOTO CKPEIIMBAHUS
y apo3oduist”
76 [{uTonornyecknue OCHOBbI MOHOTHOPUAHOTO CKPEIIUBAHUS 1
77 AHanusupyrolee ckpemuBanue. Henonnoe 1
JTOMHHHUPOBaHHE
Hurnbpuanoe ckpemmBanue. [Ipaktudeckas pabora
78 «M3ydyeHue pe3ynpTaToB IUTHOPUIHOTO CKPEIIUBAHUS Y 1
JpO30(UITBI
79 [{uTonornyeckre OCHOBBI AUTHOPUIHOTO CKPEUIMBAHUS 1
80 CleruieHHOe HaClIeI0BaHKE MPU3HAKOB 1
81 XpOMOCOMHasl TEOPUS HACIEACTBEHHOCTH 1
82 ['eneruka mosa 1
83 I'enoTumn xak 1eIocTHas CUCTEMA 1



I'eHeTMYECKUI KOHTPOJIb PA3BUTHSI PACTEHUMN, )KUBOTHBIX

84 1
U YeJIOBEeKa

85 N3MeHYMBOCTh MPU3HAKOB. BBl N3MEHUYHBOCTH 1

86 MoaudukanroHHass HK3MEHIYUBOCTh
BaprannoHHBIN ps ¥ BapualoOHHAs KpUBasl.

87 JlaboparopHas pabota «MccrnenoBanre 3aKkOHOMEPHOCTEM 1
MoauUKAIMOHHON n3MeHYnBOCTH. [locTpoenue
BapHAIIMOHHOTO Psifia ¥ BAPUAIIMOHHON KPUBOW

88 ['eHoTHNIMUECKas M3MEHYUBOCTh. KoMOMHAaTHBHAS 1
U3MEHYUBOCTh
Myrtarmonnas u3MeHunBOCTh. [IpakTuueckas pabora

89 «MyTtanuu y 1po30(duiibl (Ha TOTOBBIX 1
MUKpOIIpenaparax)»

90 3aKOHOMEPHOCTH MYTAIIMOHHOTO Tpolecca. DMUTeHETHKA 1
U DTIUTEHOMUKA

91 I'eneTnka yenoBeka. vaaKTquCKa}I paborta «CocraBieHue 1
Y aHAJIU3 POJIOCIOBHOM»

92 MeToabl METUITUHCKOW T€HETUKH 1

93 3HaueHUe MEIUIIMHCKON TeHETHKHU B IPEJOTBPAIICHUN U 1
JICUCHUH TEHETHYECKUX 3a00JICBaHNH YeIOBEKa
OcHoBHbIe TIOHATHUS cenekiun. JlaboparopHas paboTa

94 «3ydyeHne cCoOpToB KYJIbTYPHBIX PACTCHUH U TIOPOJI 1
JIOMAIITHUX KUBOTHBIX)

95 MeTob1 ceneKIMoHHo# paboTel. JlabopaTopHas pabora 1
«3yueHne METO0B CEJIEKIIUN PACTCHUI»

96 JlocTrKeHMsI CeJIeKMU PACTEHHUI U )KUBOTHBIX. 1
[Tpaktuueckas pabdora «IIpuBuBKa pacTeHUID»

97 CoxpaHeHne, U3y4eHHEe U UCTIOIh30BAHUE TeHETHUECKHUX 1
pecypcoB
brotexHonorns Kak Hayka U OTpaciib IPOU3BOJICTBA.

98 [TpakTuueckas pabora «M3ydyeHue oObeKTOB 1
OMOTEXHOJIOTUN»

99 OCHOBHBIE HaNpaBJICHUS] CHHTETUYECKON ONOIOTHH 1

100 XpoMOCOMHAsI U TeHHAS WH)KEHEPHUs 1

101 MeauinmHcKre OMOTEXHOIOT NI 1

102 PesepBHBIIT ypOK. HOBT(BpeHI/Ie, 000011eHUE, 1
CUCTeMAaTH3AIHsI 3HAHHUIA

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



11 KJIACC

KoaunuecTBo 4yacoB

Ne n/m | Tema ypoka Jara nzyvyenus
Bceero

1 OomrononHas Teopus Y. JlapsuHa 1

2 JIBrOKyIIre CHITBI 3BOTIONUY BUIOB 110 Y. 1
HapBuny

3 BoprOa 3a cymmecTBoBaHUE, €CTECTBEHHBIN U 1
HUCKYCCTBEHHBIH 0TOOD

4 DopMUPOBAHUE CUHTETUUECKON TEOPUHN 1
3BOJTIOIIAU

5 DTalbl HBOJIIOIIMOHHOTO TPOoIIecca: 1
MUKPO3BOIIONUS U MaKPO3BOIFOITHS

6 [Monmynsiiust — sreMeHTapHas eTuHUIA 1
SBOIOIIUU
3akoH reseruyeckoro pasHosecus Jx. Xapau,

7 B. Baitn6epra. JIlabopaTopHuas padota 1
«BbIsBIICHIE U3MEHYMBOCTH Y 0CO0EH OJTHOTO
BUJIA»

8 DneMeHTapHbIe (PAKTOPHI SBOTIOITAH 1

9 Oddext ocHOBatens. dhdekt OyThIIIOUHOTO 1
TOPJIBIIIIKA

10 Murpauuu. M305s11uu monyJsiiuii: 1
reorpaduyeckas, OMOIOrHIeCcKast

11 EcrecTBeHHBIN 0TOOp — HaTpaBISIIONIHNA (HaKTOp 1
ABOIIOLIUU

12 [TonoBoii oTOOp 1
IIpucmoco0neHHOCTh OPTaHN3MOB KaK pe3yabTaT

13 MUKpodBoItonuu. JlJaboparopHas padora 1
«3yuyenne apomoph030B U UAHOAATITAIIIA Y
pacTeHUH M KUBOTHBIX)
[Ipumeps! mprCIIOCOOIEHUH Y OpraHU3MOB:
Mophoiorudeckue, (PU3N0IOTUICCKHUE,

14 OnoxuMHUEeCcKue, moBeeH4Yeckue. JlabopaTopHas 1
pabota «lIpucnocobnenns opraHu3MOB U X
OTHOCHTEIbHAS 11eJIeCO00Pa3HOCTh
Bun, ero xputepun u ctpykrypa. JlaboparopHas

15 pabora «CpaBHEHHUE BUIOB 110 1
MOP(HOIIOTUIECKOMY KPUTEPHUIO»

16 CrtpykTypa Buga 1

17 BunoobpazoBanue kKak pe3ynbTar 1
MHUKPOIBOIIONAN

18 CBS13b MUKPOSBOJIIOIUU U MU IEMUOIOT I 1

19 Maxpossomtorus. [laneoHToMOTHYIeCKHE METOIBI 1
W3YYEHUS IBOJIOIUN

20 buoreorpaduueckne MeTOAbI H3yUSHHS 1
IBOJTIOLIUU

21 OMOpHUOIOTHYECKHE H CPABHUTEIBHO- 1
MOP(}HOJIOTUYECKHE METO/IbI U3YUCHHUS IBOJIOIUU

29 MornekyspHO-TeHETHUECKUE, ONOXUMUYECKHUE U 1
MaTEeMaTHYCCKUE METOJIbI U3YUYCHHUS IBOJIOIUU

23 OO01re 3aKOHOMEPHOCTH JBOITIOLIAN 1



AnanTtuBHas panuanusi. HepaBHOMepHOCTD

24 1
TEMIIOB BOJIIOLIUH

o5 HayuHbie THIIOTE3BI TPOUCXOXKICHUS KU3HU Ha 1
3emie

26 JloHayuHBIE IPEICTABICHUS O 3aPOXKICHUU 1
JKU3HU

27 OCHOBHBIC 3TaITbl HECOPTAHUYECKOH IBOITFOIIHH 1

28 ['unoressl 3apokIeHHS )KU3HU 1
Uctopus 3eMin 1 METO/IbI €€ U3y4CHHUSL.

29 JlaboparopHas pabota «/3yuenue u onucanue 1
MCKOIIAeMBIX OCTATKOB JIPEBHUX OPTaHU3MOB)

30 HauanbHbie 3Tanbl OpraHudecKoil SBOIIOIMN

31 DBOIIOIUS DYKAPHOT
OCHOBHBIE 3Talbl 3BOJIOLHUN PACTHTEILHOTO

32 mupa. [lpaktryeckas pabora «3yuenue 1
0COOCHHOCTEW CTPOCHHS PACTEHUI pa3HbIX
OTJETIOBY

33 OCHOBHBI€ 3TaIlbl BOJIOLUU KUBOTHOTO MUPA 1
DBoJTronHs )KUBOTHBIX. [IpakTHdeckas padboTa

34 «M3yuenne ocoOeHHOCTEH CTpOCHMUS 1
MO3BOHOYHBIX KHUBOTHBIX)

35 Pa3Butne xu3HM Ha 3eMIie 110 3paM U NepruoaaM 1

36 MaccoBbie BRIMUPaHUST — DKOJIOTHUYECKHE 1
KPH3UCHI MTPOIILIOTO

37 CoBpEeMEHHBIH SKOJIOTUIECKUH KPU3HC, €TO 1
0CcOOEHHOCTH

38 CoBpeMeHHas CHCTeMa OPraHUnIeCcKOro 1
MPOIILIOTO

39 OCHOBHBIE CUCTEMATHYECKHE TPYIIITHI 1
OpraHu3MoB

40 AHTPOTIOJIOTHS — HayKa O YEIOBEKE 1

a1 PasButue npencraBieHuil 0 MPOUCXOXKIECHUN 1
YyeJoBeKa
MecTo yenoBeka B CHCTEME OPraHHYECKOTO

42 mupa. JlaboparopHas pabota «/3yuenue 1
0CcOOEHHOCTE! CTPOSHHS CKeJIeTa YelIOBeKa,
CBSI3aHHBIX C MTPSIMOXOXKICHUECM)

43 JIBr>KyIiye CUIIbl aHTPOIIOreHe3a 1

44 CooTHomreHre OMOTOTHIECKHUX M COTMATBHBIX 1
(hakTOpOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTaIMU aHTPOIIOTEHE3a 1

46 TTaneoreneTka u majacoreHoMHKa 1

47 OBOJIOIMS COBPEMEHHOTO YEJIOBEKA 1
Yenmoseueckune pacsl. [IpakTrdeckas padora

48 «/3ydeHne dKOJIOTHICCKUX alanTaIui 1
YeJIOBEKa»

49 MexIuCIUIUIMHAPHBIE METO bl aHTPOIOJIOTHH 1

50 3aposkCHUEe U PA3BUTHE SKOJIOTHH 1
MerTonsl sxonorun. JlabopaTopHas padbora

51 «3ydyeHne METOA0B SKOJIOTHUECKUX 1
HCCIIETOBAHUI»

52 3HaYeHHE DKOJOTNUECKUX 3HAHNUM 11 YEI0BEKA 1



53 Okonoruueckue GpakTopsl 1
Abuorndeckue paxkropsl. CBET Kak
54 skonornyeckuii paxrop. JlabopaTopHas padbota 1
«BrIBNIEHNE TPUCTIOCOOIEHN OPTaHU3MOB K
BJIMSIHUIO CBETa»
Aobuotnyeckue pakTophl. TeMmepaTypa Kak
55 skonorudeckuii hakrop. Jlaboparopras padbora 1
«BBIsBICHHE TIPHUCITOCOOTICHII OPTaHU3MOB K
BJIMSIHUIO TEMIIEpaTyphbD»
AobnoTtudeckue GpakTopbl. BiIaxkHOCTE Kak
56 akonoruueckuii paxrop. Jlabopatopnas padbora 1
«AHaTomMHUYecKre 0COOCHHOCTU PaCTEHUH U3
Pa3HBIX MECT OOUTAHUS)
57 Cpenpl 00UTaHNS OPraHU3MOB 1
58 buonorndyeckue puTMbl 1
59 Kuznennsie GopMbI OpraHu3MOB 1
60 Buotnyeckue paxTopsl 1
61 3HaueHne OMOTHYECKUX B3aUMOAEHCTBUN I 1
CYIIECTBOBAaHUS OPIaHU3MOB B Cpeie OOMTAHUS
62 DKOJOTHYECKHE XapaKTePUCTHKHU TTOMYJIISIIH 1
OCHOBHBIE MTOKA3aTEIH TOMYJISINH:
63 YUCIIEHHOCTb, IJIOTHOCTh, BO3PACTHAS U MOJIOBAS 1
CTPYKTypa
OCHOBHBIE MTOKA3aTEIH TOMYIIALNH:
64 POXKIaEMOCTh, IIPUPOCT, TEMI POCTAa, 1
CMEpPTHOCTb, MHTPaIlN
65 DKoJIOTHYECKas CTPYKTYpa HOMYJISIIUN 1
66 JHaMuKa MOMYISIAN U €€ PeryIsiust 1
67 KpuBblie pocta YHCICHHOCTH MOMYJISIIHH. 1
Kpussle BBKHBaHUS
Okonornyueckas Hura Bujaa. JlaboparopHast
68 pabora «IIprcrocobOaeHus CeMSH PaCTCHUH K 1
pacceneHuio»
69 Bun kak cuctema nomyisinui 1
70 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUH 1
KUBOTHBIX
71 Coo01ecTBO OpraHu3MOB — OHOIICHO3 1
72 DKocucTeMa Kak OTKPBITast CHCTEMA 1
73 KpyroBopor BemecTB u OTOK 3HEPIUU B 1
9KOCHUCTEME
74 OCHOBHBIE NTOKa3aTeIH IKOCHUCTEMBI 1
75 DKOJOTHYECKHEe TUPAMHUIBI 1
76 M3meneHns coo0IIecTB — CYKIIECCHH 1
77 [Ipupozanbie I3KOCUCTEMBI. DKOCUCTEMBI 03€p U 1
peK. DKOCUCTEMBI MOPEH H OKEaHOB
78 [pupoansie IKOCHCTEMBI. DKoCcHCTEMBI TYH/P, 1
JIECOB, CTeTEeH, MyCTHIHb
79 AHTPOTIOTEHHBIE YKOCHCTEMBI 1
80 Ypb6oskocucremsl. [IpakTnueckas padorta 1

«M3yuenne u onrcanue ypo0IKOCHCTEMBI»



3aKOHOMEPHOCTH (POPMUPOBAHKS OCHOBHBIX

81 B3aUMOJEHUCTBUI OPraHU3MOB B 3KOCHCTEMAX !
Mexanu3mbl BO3AECHCTBUS 3arpsiI3HEHUIM Pa3HbIX

82 TUIIOB Ha CyOOPraHN3MEHHOM, OPTaHU3MEHHOM, 1
TIOMYJISIIIMOHHOM U 9KOCHCTEMHOM YPOBHSIX

83 Buocdepa — obmennanerapHas 00omouka 1
3emiu

84 VYuyenne B. 1. Bepnazackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBaHHS OHOChEpHI

86 KpyroBopoTs! BemiecTB 1 6MOre0XUMHUYECKHE 1
IIUKJTBI

87 3oHanbHOCTH OHOCchepbl. OCHOBHBIE OMOMBI 1
CyIIH

88 YcTolunBocTs OHOChEpHI 1

89 DKOJOTHYECKUE KPU3UCHI U UX MPUIUHBI 1

90 BosneiicTBue uenoBeka Ha 6uochepy 1

91 AHTpOHOFeIZIHOC BO3/ICHCTBHE HA PACTHTEIbHBIN 1
Y )KUBOTHBIN MUP

92 OxpaHa npupo bl 1

93 OCHOBHbIE IPUHLHUIIBI YCTOMYHUBOIO Pa3BUTHS 1
YeJI0BEYECTBA U MPUPOIBI
ParmonansHOe PUPOIONIONH30BAHUE U

94 COXpaHeHue OMOJIOTUYECKOT0 pa3HOO0pa3Hs 1
3emnu

95 006001menue mo Teme «MHUKPOIBOIIONHNSA U €€ 1
pe3yIbTaThI»

9% O0600menue o TeMe «MaKpOdIBOIIIOIHS U €€ 1
pe3ybTaThI»

97 0O06006menue o TeMe «IIponucxoxacHue u 1
pa3BUTHE KU3HU Ha 3emie»

98 0O606menue no Teme «IIponucxoxnenne 1
YeNoBeKa — aHTPOTIOTCHE3)

99 0060061eHue Mo TeMe «IKOJIOTUS — HAyKa O 1
B3aUMOOTHOIIICHUSAX OPTaHH3MOB)

100 0O600mmenue no Teme «Oprauu3Mel U cpena 1
0OWTaHHSD)

101 O606meHI§e 1o TeMe «DKOJIOTHS BUOB U 1
TIOTTYJISITIHIA

102 0O600menue o reme «brocdepa — riodampHas 1
IKOCHCTEMa)

OBLIEE KOJIMYECTBO YACOB 10 I[TPOTPAMME 102



YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOT' O ITPOIIECCA
OBSIBATEJIBHBIE YUEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA
* buonorus, 10 knacc/ [laceunuk B.B., Kamenckuit A.A., Pyonos A.M. u npyrue; moa penakiuei
[Taceunmka B.B., Akmmmoneproe obmectBo «M3natensetBo «lIpocBemnieHuey

* buomorwsi, 11 xacc/ [Taceunuk B.B., Kamenckuii A.A., PyorioB A.M. u npyrue; o pelakiuei
[Taceunuka B.B., Axinonepnoe o6mectBo «M3narensctBo «IIpocBeenune»

* buonorus. O6mas 6uonorus, 10 knacc/ 3axapos B.b., MamonToB C.I'., Connn H.U., 3axaposa E.T.;
no1 penakiueit 3axaposa B.b., O0miecTBo ¢ orpaHnyeHHO OTBETCTBEHHOCTHIO «[[PODA»;
AxkumoHepHoe o01ecTBo «M3natenscTBo «IIpocBemieHues

* buonorus. O6mas 6uonorus, 11 knacc/ 3axapos B.b., MamonToB C.I'., Connn H.U., 3axapoBa E.T.;
no1 penakiueit 3axaposa B.b., O0miecTBo ¢ orpaHnyeHHON OTBETCTBEHHOCTHIO « [PODAY;
AxnmoHepHoe o01ecTBo «M3natenscTBo «IIpocBemeHues

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIS

1. Ilonomapesa 1.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 10 knacc. Meronuueckoe
nocobue.- M., Benrana - ['pag, 2019;

2. ITonomapesa U.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 11 kimacc. Meroauueckoe
rocobue.- M., Bernrana - I'pad, 2019.

3. Ilonomapesa W.H. buonorus. 10 knacc. Pabowas terpans. — M.; «Benrana-I'pad».

4. I[Tonomapesa M.H. buonorus. 11 knacc. Pabouas tetpaas. — M.; «Benrana-I'pad».

IMUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU HHTEPHET

1. «Enunas komnexuus [udposeix Obpaszosarenphbix Pecypcony (http://school-collection.edu.ru/).
. https://resh.edu.ru/subject/5/

. http://ebio.ru/ - DnexrponHsIii yaeGHUK «BHOTOTHMD.

. http://bio-ximik.narod.ru/bio/bio.htm - cTpoenne kmerox

. http://biokhimija.ru/lekcii-po-biohimii.html - Guoxumus

. http://evolution2.narod.ru/index.htm - sBomnronus

. http://nrc.edu.ru/est/r4/ - Guonoruueckas KapTHHA MHEpPa

. http://planete-zemlya.ru/ - Tlnanera 3emist

. http://ecologysite.narod.ru/index.html - sxoaorus

2
3
4
5
6
7
8
9
10. http://bio-nica.narod.ru/index.html - Gronnka



