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MNOACHUTEJIBHAS 3AIIUCKA

[Iporpamma no yueOHOMY nipeamety «buonorus» (zanee - OUoNOrus) Ha ypOBHE CPEAHETO OOIIEro
oOpa3oBaHus pa3paboTana Ha ocHoBe DeaepanibHOro 3akoHa ot 29.12.2012 Ne 273 -03 «O06 o6pa3zoBaHuH
B Poccuiickoit deneparuny, ®PI'OC COO, Konuenmuu npenonaBanus yueOHoro npeamera «buomorusy
Y OCHOBHBIX ITOJIOKECHUH (penepaabHOi pabodel mporpaMMbl BOCITUTAHUSI.

Cornacio mnonoxenussm PIOC COO npodunbHble yueOHbIE NpPEIMEThl, H3y4yaeMmble Ha
yrayOnéHHOM YpOBHE, SBISIIOTCS criocoOoMm nuddepeHnuanum o0ydyeHrs Ha YPOBHE CPEIHEro 00Iero
o0pa3oBaHMs U MPHU3BaHBI 00ECIIEUYNTh MPEEMCTBEHHOCTh MEXK/Y OCHOBHBIM OOIIMM, CPEIHHUM OOIIMM,
CpPEeIHUM NPOQPECCHOHATIBHBIM M BBICIIMM 00pa3oBaHHEM. B TO ke BpeMs KaIblii M3 3TUX Y4eOHBIX
OPEeAMETOB  JOJDKEH OBbITh  OpPUEHTHPOBAH HA IMPUOPUTETHOE  pelleHHe 00pa30BaTebHbBIX,
BOCIIUTATENbHBIX W pPa3BUBAIOIIMX 3aJad, CBS3aHHBIX ¢ mpodopueHTanueil oOydaromuxcs u
CTUMYJHMPOBAaHUEM HHTEpeca K KOHKPETHOH 00JIaCTM HAay4YHOrO 3HaHMs, CBA3aHHOIO C Ouojoruei,
MEIULIMHON, 3KOJIOTUEH, ICUXOJIOTHEN, CIIOPTOM HJIA BOCHHBIM JIEJIOM.

[Iporpamma no yuebHOMy npeameTy «buonorus» naér npeacraBieHUE O LENU U 3aJa4ax U3ydeHus
yueOHoro npeamera «buonorus» Ha yriayOGn€HHOM ypoBHE, onpenenseT o0s3arenbHoe (MHBapUaHTHOE)
IIPEAMETHOE COJIEpKAHME, €r0 CTPYKTYpHUPOBAaHUE IO pa3zesiaM U TeMaM, paclpeiesieHue Mo Kiaccam,
PEKOMEHYEeT I0CIEe0BAaTEIbHOCTh M3Y4YEHHUS Y4YeOHOro Marepuana C y4E€TOM MEXKIPEAMETHBIX U
BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTMKH y4eOHOro mpoliecca, BO3pacTHbIX ocobeHHocTell oOyuatommxcs. B
nporpamMme Mo OMOJIOTUU Peaju30BaH MPUHIIUII MPEEMCTBEHHOCTH C M3y4YeHHEeM OHOJIOTUU Ha ypPOBHE
OCHOBHOT'0 00111er0 00pa3oBaHusl, 61aronaps 4emy mpocMaTpUBAETCsS HAMIPABICHHOCTh HA MOCT eAyIoIIee
pa3BUTHE OWOJOTMYECKUX 3HAHUM, OPHEHTUPOBAHHBIX Ha (HOPMHUPOBAHUE €CTECTBEHHO-HAyYHOTO
MHUPOBO33PEHHsI, HSKOJIOTMYECKOr0 MBIIUICHUS, MPEeICTaBICHU O 340poBOM oOpa3e >KW3HHM, Ha
BOCIIUTaHUE OEPEKHOI'0 OTHOIICHHUS K OKPYXKAIOILICH NMPUPOIHOHM cpene. B mporpamme mo OwoJior uu
TaKXKe IOKa3aHbl BO3MOXHOCTH ydeOHoro mpenmera «buosnorus» B peamusanuu tpedoBanuit O@I'OC
COO k miIaHHpyEeMbIM JUYHOCTHBIM, METAalpeIMETHBIM U NPEAMETHBIM pe3yjibTaTaM OOy4YyeHHus U B
(bopMHPOBAaHUU OCHOBHBIX BHJIOB y4€OHO-ITO3HABATEIbHON JEATEIbHOCTH O0yYaIOUIMXCS 10 OCBOCHUIO
coJiep kaHusl OMOJIOTUYECKOr0 00pa30BaHus HA YPOBHE CPEIHET0 00IIero oopa3oBaHuUs.

VYueOubrit mpenmer «buosiorus» Ha ypOBHE CpemHEro oO0mero o0pa3oBaHUS 3aBepIIacT
Ouonoruueckoe oOpa3oBaHHWE B IIKOJIE M OPUEHTHPOBAH Ha pacCUIMPEHHUE W YIUIyOJieHHe 3HaHHi
o0yyaronmxcsa O XUBOH MPHPOJE, OCHOBAX MOJEKYJISPHONH M KJIETOUYHOW OMOJIOTHH, SMOPHUOIOTHH H
OMOJIOTUY Pa3BUTHSA, TEHETHKH, CENIEKIINH, OMOTEXHOIOT M, SBOITIONMOHHOTO YUEHHS U SKOJIOTHH.

W3yuenne yueOHoro npeamera «buonorusi» Ha yriyOJE€HHOM YpOBHE OpPHUEHTHPOBAHO Ha
HOJArOTOBKY OOY4YaroIIMXCS K TOCIENYIOIIEMY MOJYyYeHHIO OMOJIOTMYECKOro oOpa3oBaHUsA B By3ax U
OpraHu3alMsIX CpeAHero mHnpodeccuoHalbHOro o0pa3oBaHus. OCHOBY €ro COAEp)KaHUS COCTaBISET
cucreMa OMOJIOTMYECKUX 3HAHHWM, MOIYYEHHBIX NpPU H3YYEHMHM OOYYalOLIMMHCS COOTBETCTBYIOIIUX
CHUCTEMaTHYECKUX Pa3/esIoB OMOJIOrMHM Ha YPOBHE OCHOBHOIr'0 00111ero o0Opa3zoBanus, B 10—11 knaccax atu
3HAHUA TONy4yaloT pa3BuUTHE. Tak, pacuMpeHbl U YriayOJeHbl OHOJOrMuecKHe 3HaHUS O PACTCHHUSX,
JKUBOTHBIX, Tprubax, OaKkTepusx, OpraHu3Me 4YeaoBeKa, OOIMIMX 3aKOHOMEPHOCTSIX KU3HU, JOMOJIHUTEIBHO
BKIIFOYEHBl OMOJOTMYECKHE CBEACHHS MPHKIAJHOTO M IOHCKOBOIO XapaKTepa, KOTOpPhIE MOXKHO
UCIOJb30BaTh KaK OPUEHTHPHI IS TTOCIEAYIONIEro Beidopa nmpodeccun. Bo3mMoxkHa Takke MHTETpalus
OHMOJIOrMYeCKUX 3HAHUI ¢ COOTBETCTBYIOIIMMHU 3HAHUSMU, IOTyYEHHBIMU OOYYaIOIIUMUCS TTPU U3YICHUU
(bU3HKHU, XUMHH, Teorpaduyi 1 MaTEMaTHUKH.

CtpykTypa mporpamMmsel 1Mo yuyeOHOMY mpeaMmeTy "buomorus" orpakaeT CHUCTEMHO-YPOBHEBBIN
ABOJIIOLMOHHBIA MOAXOAbl K M3ydeHUto Ouosiornu. CoriacHo HM, U3y4YalOTCd CBOWCTBA U
3aKOHOMEpPHOCTH, XapaKTEepHbIE JUIsI JKUBBIX CHCTEM pa3HOTO YpPOBHS OpraHU3allH, SBOJIOLHH
OpPraHUYecKOro Mupa Ha 3emie, COXpaHeHus: OHMOoJoruYeckoro pasHooOpasus mianersl. Tak, B 10 kiacce
U3Yy4YalOTCSd OCHOBBI MOJIEKYJSIPHOH M KJIETOYHOW OMOJOTHMH, SMOPHUONOTHMM W OHMOJNOTHU pa3BUTHS,
TEHETUKH M CeNeKUUH, OWOTEeXHOJOTMU U CHHTETUYECKOM OHOJIOTHH, aKTyaTU3UpYyIOTCS 3HAHUS
oOyJarommxcs 1Mo OOTaHHMKE, 300JI0TWH, aHATOMMHM, (pusnonornm yemoeka. B 11 kmacce m3yuarorcs
HBOJIIOIIMOHHOE YUYEHUE, OCHOBBI SKOJIOTUU U yueHue o buocdepe.



VYueOHblii npeameT «buosorus» npusBaH 00eCeUyuTb OCBOCHUE 00YYarOIUMUCS OMOJIOrMYECKHX
TEOpU U 3aKOHOB, UJI€l, IPUHIIUIIOB U IPABUJL, JIEKAIIUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO -HayIHOMN
KapTUHBI MUPA, 3HAHUH O CTPOEHHM, MHOT0OOpa3uu M OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJISALHH,
OMOIIeH03a, SKOCHCTEMBI, O BBIJAIOIIMXCA HAYYHBIX JOCTHKEHMSX, COBPEMEHHBIX HMCCIEIOBAHUAX B
OuosIoruy, MPHUKJIAAHBIX aCHeKTaX OMOJOrMyeckux 3HaHWM. J[nd pa3BUTHS M HOAJNEp)KaHUS MHTEpeca
oOyyaronxcsd K OMOJOrMM Hapsly €O 3HAuUTEIbHBIM OOBEMOM TEOPETUYECKOr0 MaTepuaia B
COZIEpKAaHUU MPOrpaMMbl MO OMOJOrMM HPEAYCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAaHOBJIEHUS H
pa3BUTHUS TOW WM MHOM 06sacTH OMOJIOTHH, BKIIAJI0M OT€UECTBEHHBIX U 3apyOSKHBIX YUEHBIX B pellIeHHE
BaKHEHIINX OMOJIOTMYECKUX U KOJIOTHYECKHX ITPOOIIEM.

Lens wu3yuenuss ydeOHoro mnpeamera «buomorus» Ha yriayOJaEHHOM YpPOBHE — OBJaJ€HUE
00yYaIOUIMMHKCS 3HAHUSIMHU O CTPYKTYPHO-(PYHKIIMOHAJILHOM OpraHu3aliy )KUBbIX CUCTEM pa3HOIo paHra
U TpuoOpeTeHre yMEHHWH HCIOoNb30BaTh 3TH 3HAHHS B (OPMUPOBAHMM HMHTEpeca K ONpeneEHHON
obmacti Tpo(hecCHOHATBHON JEATENbHOCTH, CBSI3aHHOM C OWojorued, WiIM K BBIOOPY ydyeOHOro
3aBEJICHUS JJIs IPOJIOIDKEHUS OMOJIOrMYecKoro o0pa3oBaHusl.

JocTikenue uenu wusydeHus ydeOHoro mnpenmera «buonorus» Ha yriyOn€HHOM ypoBHE
o0ecreunBaercs pelieHUEM CIEAYOLINX 3a1a4:

OCBOCHHME OOYYalOIIMMHUCS CHUCTEMBbl OHMOJOTMYECKUX 3HAHUNU: 00 OCHOBHBIX OHMOJIOTHYECKHX
TEOpUAX, KOHLENIMIAX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M MpaBWIAX, COCTABISIOLIUX
COBPEMEHHYIO E€CTECTBEHHO-HAyUHYI0 KapTHHY MHpa; O CTPOCHHUH, MHOI000pa3sMH M OCOOEHHOCTSX
Ouosoruueckux cucreM (KJjeTka, OpraHusM, MOMyJIsaLus, BUJ, OuoreoneHos, ouocdepa); o BbLAAOMIMXCS
OTKPBITHSIX U COBPEMEHHBIX M CCIIEIOBAHUIX B OMOJIOTUH;

O3HAaKOMJIEHHE OOYyYaroIMXCs C METOJaMHU IO3HAHMSA >KUBOM MPHPOABI: HCCIIENIOBATENbCKUMHU
MeTolaMHU OMOJIOTHYECKUX HAayK (MOJEKYJIApHOW M KIETOUYHOW OMOJOruu, >MOpPHONIOrMHM M OHOJIOTUU
pa3BUTHUS, TEHETUKU U CEIEKIUH, OUOTEXHOJOTMH W CHUHTETHUYECKOM OHOIOruM, IajeoHTOJIOTHUH,
HKOJIOTUH); METOJIaMU CaAMOCTOSITENIbHOTO MPOBEEHUSI OMOIOTMYECKUX HCCIIE0BaHM B 1abopaTopuu 1
B IIpupoje (HabmoieHne, u3sMepeHue, SKCIepuMEeHT, MOJICIUPOBaHNUE);

OBNIaJicHHUEe OOYy4YaloIIMMHUCA YMEHHUSMHU: CaMOCTOSITEIbHO HaXOAuTh, AaHAIU3UPOBATh U
UCMOJb30BaTh OWOJIOTMYECKYI0 HMH(GOPMAIMIO; TOJb30BaThCAd OMOJIOrMYECKONM TEepMUHONIOTHEH U
CHUMBOJIMKOM; yCTaHaBIMBATh CBSI3b MEXAY pa3BUTHEM OHOJIOTUM U COLMAJIbHO-3KOHOMHYECKUMHU H
9KOJIOTUYECKUMHU MpoOJieMaMu 4YeJIOBEUeCTBA; OIEHUBATh IIOCIEICTBHUS CBOECH JEsSTENbHOCTH 10
OTHOILEHUIO K OKpYXalouleil NpUpoAHON cpene, COOCTBEHHOMY 3/I0pPOBBIO U 3/I0POBBIO OKPYKAIOIIMX
mrozel; OOOCHOBBIBaTH M COOJNIIOJATH MEpbl MPOQUIAKTUKM HHQPEKIMOHHBIX 3a00JeBaHUI, IpaBuiia
MOBEACHUS B TMpHpoAe U obecredeHuss O€30MacHOCTH COOCTBEHHOM JKU3HEHESTEIbHOCTH B
Ype3BhIYANHBIX CUTYalUsSX NMPUPOIHOIO M TEXHONEHHOI'O XapaKTepa; XapaKTepu30BaTh COBPEMEHHbIE
Hay4yHbIE€ OTKPBITHS B 00J1aCTH OMOJIOTHY;

pa3BuTHE Yy OOY4YarOIIMXCS MHTENJIEKTYaJdbHBIX M TBOPUECKUX CIOCOOHOCTEH B mpolecce
3HAKOMCTBA C BBIAAIOIMMUCA OTKPBITUSAMH M COBPEMEHHBIMH MCCJIEAOBAHUSAMH B OHOJIOTHH,
pelmiaeMbIMH €10 NIpoOJeMaMu, METOJOJorHMeld OMOJIOTMYEeCKOro  HMCCIEeJOBaHUs, IPOBEIACHUS
HKCIIEPUMEHTAILHBIX MCCIEIOBAHUMN, PELIeHUs] OMOJIOrNYeCKUX 3a/1a4, MOJCIUPOBAHUS OMOJIOTHYECKUX
00BEKTOB 1 IIPOLIECCOB;

BOCIIUTaHUE y 00YUYaIOIIMXCsl IEHHOCTHOI'O OTHOLICHUS K )KMBOM NMPUPOJIE B LIEIOM M K OTAEIbHbBIM
e€ oObeKTaM U SBJICHHUSM; (OPMUPOBAHUE DKOJIOTHYECKOH, TI€HETHYECKOH TI'pPaMOTHOCTH, OOIICH
KYJIbTYPbI TOBEACHUSI B IPUPOJIE; MHTETPALlUU €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuodpereHre OOyYAIOUIMMHCS KOMIETEHTHOCTM B  pallMOHAJIbHOM  IPHPOIONOJIB30BaHUN
(coOmoieHNe TIpaBUJI TIOBEACHUS B TMPUPOJIE, OXPaHBI BHJIOB, IKOCHCTEM, OHOC(eEpbl), COXpaHEHUHU
COOCTBEHHOT'O 3[I0pPOBbS U 3J0pPOBbsl OKpYXKAIOLMX JHoJed (coOmoneHuss Mep MNpoUIaKTHKU
3a0oneBaHull, obOecrneueHne OE30MACHOCTH JKU3HENEATEIbHOCTH B  YPE3BBIYAHHBIX  CUTYaLUsAX
IPUPOTHOTO U TEXHOTCHHOI'0 XapaKTepa) Ha OCHOBE MCIIOIb30BaHMs OMOJIOTMUECKUX 3HAaHUI U YMEHHIl B
MMOBCETHEBHOM >KH3HH;



CO3JIaHUE YCJIOBHH /AJI1 OCO3HAHHOTO BHIOOpa 00yUaIOIMMUCS WHINBUIYATbHONH 00pa3oBaTEIbHOM
TPaeKTOPHH, CIIOCOOCTBYIOIICH  MOCHIEAyIoIleMy Mpo(ecCHOHAILHOMY  CaMOOMPEIENEHUI0, B
COOTBETCTBHH C UHANBUAYAIbHBIMU HHTEPECAMH U TTOTPEOHOCTSIMH PErHOHA.

OO0miee 4KMCIO 4acoB, OTBEACHHBIX HAa M3ydeHHE OMOJIOTMU HA YIIIyOJNEHHOM YpPOBHE CPEIHEro
obmero obpaszoBanus, cocrasiser 204 vaca: B 10 kinacce — 102 gaca (3 gaca B Hexenwo), B 11 kimacce —
102 gaca (3 gaca B HeZEMIO).

O100p oOpraHM3allMOHHBIX (OPM, METOJOB M CPEACTB OOy4eHMs] OMOJIOTMHM OCYIIECTBIISIETCS C
y4€TOM criel (KU ero coaepKaHusl U HalpaBICHHOCTH HA MPOJODKEHNE OMOIOrH4ecKoro o0pa3oBaHus
B OpraHu3alMsIX CpeJHero npogeccCuoHaIbHOIO U BBICIIEr0 00pa30BaHus.

OO0s13aTeNbHBIM ~ YCIIOBUEM MpU  OOyYeHUH OHOJIOTMM Ha YIIyOJEHHOM YpOBHE SIBISIETCS
IpoBeAeHHE JTAa0OpPaTOpHBIX M MpakTudeckux pabor. Taxxke ydacThe 00ydaromIMXCs B BBIMTOJHEHUU
IPOEKTHBIX M Y4eOHO-HCCIeI0BATENbCKIX pa0OT, TEMAaTHKA KOTOPBIX OMPENEseTCsl yYUTeJIeM Ha OCHOBE
UMEIOIINXCS MaTEPUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBUI.



COJEPXAHUE OBYYEHUA
10 KJIACC

Conepxanue 1IporpamMmsel, BBIACICHHOE  KYPCUBOM, HE BXOOUT B  IPOBEPKY
rocyapcTBeHHOM utoroBoi arrecranuu (I'1A).

Tema 1. buoJiorusi kKak Hayka

CoBpeMenHasi OMOJIOTHSI — KOMIUIEKCHass Hayka. KpaTkasi ucTopusi pa3BUTHS OHMOJIOTHH.
buonornueckue Haykun u u3ydyaemble MU MpoOsieMbl. DyHoaMeHTanIbHbIE, MPUKJIATHBIE U
MTOMCKOBBIE HAYYHBIE UCCIICIOBAaHHS B OMOJIOTHH.

3HaueHue OHOJOrMU B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAy4YHOH KapTHHBI
mupa. Ilpodeccun, cBs3anHble C OuHojoruedd. 3HaueHWE OWOJOTMM B  MPAKTHYECKOU
JEATENIBHOCTA  YEJIOBEKAa: MEIOULUHE, CEIbCKOM XO34MCTBE, IIPOMBILNUIEHHOCTH, OXPaHE
IPUPOBIL.

JleMoHCTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apseii, I.
Mengens, B. U. Bepnanckuii, 1. II. [laBno, . 1. Meunuxos, H. M. Basuios, H. B.
Tumodeer-Pecosckuii, J[x. Yorcon, @. Kpuk, /1. K. benses.

Tabmuuel u cxembl: «CBA3b OMOJOTUU C IPYrUMH Haykamm», «CucteMa OHOIOrHYECKUX
HayK».

Tema 2. 7KuBble cucTeMbl M X H3yUeHHE

JKuBble cuctembl Kak nmpeaMeT u3ydeHust ononoruu. CBONCTBA KUBBIX CHCTEM: €IUHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTb M ILEJIOCTHOCTb, CIOKHOCTb U YHOPSIIOYEHHOCTb
CTPYKTYpBI,  OTKPBITOCTb, = CaMOOpPraHU3allMs, CaMOBOCIPOM3BEIECHHUE, pa3dpa)kKMMOCTh,
U3MEHYHMBOCTb, POCT U pa3BUTHE.

VYpoBHM OpraHu3alyMd JKUBBIX CHUCTEM: MOJICKYJSIPDHBIM, KJIETOYHBIM, TKAHEBBIN,
OpraHU3MEHHBIM, MON yJISIUHOHHO-BU0BOM, 3KOCHUCTEMHBIN (OMOreOIEHOTUYCCKHIA ),
ouocdepnsrii. [Iporeccrl, mpoucxoasimme B KUBBIX cucTeMax. OCHOBHBIE NMPH3HAKU KHUBOTO.
Kuznp kak ¢popma cyuiectBoBaHMs Matepuu. Hayku, u3ydaronie *UBbIE CUCTEMbl Ha Pa3HBIX
YPOBHSX OpraHU3aINH.

W3yuyenne xuBbIX cucteM. Mertonbl Ouonorunueckoil Hayku. Habmonenue, nusmepenue,
JKCIIEPUMEHT, CHCTeMaTu3auus, MeraaHaiu3. [loHATHe o0 3aBUCHMOM U  HE3aBUCUMOU
nepemeHHol. [lmanupoBanue skcnepumenta. lloctaHoBka u mnpoBepka rumore3. HyneBas
runores3a. [Tonstue BeIOOpKH U €€ qocToBepHOCTh. Pa3dpoc B Omonorndyeckux aaHHbiX. OLeHKa
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3yJibTaToOB. [IpUUMHBI HCKaKEHUsI pe3yIbTAaTOB IKCIIEPUMEHTA.
[loHsiTHE CTATUCTUYECKOr O TECTA.

JleMoHCcTpanuu

Tabmuuel u cxembl: «OCHOBHbIE MpPU3HAKM JKU3HW», «buonoruueckue cuctemsly,
«CBOICTBa )XKUBOW MaTEpUN», «YPOBHU OPraHU3aLUU KUBOM MPUPOAb», «CTpOEHHE )KUBOTHOU
KiIeTkn», «TkaHuM  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOI'O  OpraHUu3May,
«buoreorenosy, «bnocdepar, «MeToabl U3ydeHUs )KUBOU MPUPOIBIY.

O6opynoBanue: 1abopaTopHOE 000PYIOBAHKE JJIsl IPOBEICHUS HAOIOICHU I, U3MEPEHU,
JKCIIEPUMEHTOB.

IIpakTnueckas padora «/crnonb3oBaHHE Pa3IMUYHBIX METOAOB MPU HU3YUCHHH KUBBIX
CUCTEMM.

Tema 3. buosorusi KjieTku



Knerka — cTpykTypHO-QyHKIMOHATbHAS €IUHUIA KUBOTO. VICTOpHS OTKpBITHS KIETKU.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. llnelinen, P. Bupxos).
OCHOBHBI€ ITOJIOKEHUS COBPEMEHHOMN KJIETOYHON TEOPUHU.

MeToabsl MOJNEKYJISIpHOM U KJIETOYHOH OHOJIOTMH: MHUKPOCKOIHUS, XpomaTtorpadus,
anekTpodopes, MeToa  MEYEHbIX aToMoB, auddepeHnnanbHoe  HEeHTpUuQyrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue PUKCUpPOBAHHBIX KiemoK. DIEKTPOHHAs MHUKPOCKOIHS.
Kongpoxanvnas muxpockonus. Bumanvroe (npusicusnennoe) uzyyenue Kiemox.

JleMoOHCTpanuu

IToptpets: P. I'yk, A. JleBenryk, T. llIBann, M. llneiinen, P. Bupxos, K. M. bap.

Tabmunel 1 cxeMbl: «CBETOBOM MHUKPOCKON», «DJIEKTPOHHBIH MHUKpoOckom», «McTtopus
pa3BUTHUS METOA0B MUKPOCKOITMM.

O6opynoBaHue: CBETOBOW MHUKPOCKOII, MUKpOINpENapaTbl PacTUTENbHBIX, KUBOTHBIX U
OaKTepuabHbIX KIETOK.

IIpakTuueckass padora «/3ydeHue MeTONOB KJIeTOYHOW Oumonoruu (Xxpomartorpadus,
anekTpodopes, nupdepenunansuoe neHTpudyrupopanue, [11IP)».

Tema 4. Xumudeckasi Opranu3anus KiIeTKu

XUMHUUYECKHI COCTaB KJIETKU. MaKpo-, MUKpPO- U YJIbTPAMHUKpO3JIeMeHThl. Boia u e€ ponb
KaK pacTBOpUTEJIs, peareHTa, ydacTU€ B CTPYKTYPUPOBAHUM KIIETKH, TEIJIOPETYISILHH.
MuHepaibHbIE BEIIeCTBa KJIETKH, NX OHOJOruueckas poiib. Poib KATHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BeniecTBa KJeTku. buomornueckue nomumepsl. benkn. AMUHOKHCIOTHBIN
cocraB OenkoB. CTpyKkTypbl OenkoBOoil Monekyinbl. IlepBuuHas cTpykTypa Oenka, MENTHAHAS
cBs3b. BropuuHas, TpeTuuHas, 4yeTBepTUUHAas CTPYKTyphl. Jlenarypanus. CBoiicTBa Oe€NKOB.
Knaccudukanus 6enxoB. buonorndeckue GpyHkiuu 6emkoB. [lpuonul.

VYrneBoasl. MoHOcaxapuabl, AMcCaxXapubl, OJIMrocaxapujbl W monucaxapuisl. OOmmii
IJIaH CTpoeHus M (U3MKO-XMMUYECKHE CBOWCTBAa yriieBOOB. buonoruueckue ¢GyHKIUU
yTJI€BOZOB.

Jlumuasl.  'mapodunbHO-TUApodoOHBIE  cBolicTBa.  Knaccudukamus — mummmos.
Tpurmuuepuas, Gpocdonunuabl, BOCKH, crepouabl. buonornueckue ¢pynkuun nmunuaos. O6mue
CBOMCTBa OMOJNIOTHYECKMX MeMOpaH — TEKy4ecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
ITOJIYIIPOHHULIAEMOCTb.

Hyxneunoseie kucnorsl. JJHK u PHK. Crpoenue nyknenHoBeix kucior. Hykneoruasl.
[Mpuaun kommiemenTaproctu. [Ipasuno Yapradda. Crpykrypa JJHK — nBoiinas cnupainsb.
Mecronaxoxaenne u ouonorndeckue pyakuun JJHK. Bunsr PHK. ®ynkunu PHK B kietke.

Crtpoenue mosiekynbl AT®. Makpoapruueckue cBsizu B mojekysie AT®. buonornueckue
¢yaknun  AT®. BoccraHoBJEHHBIE TIEPEHOCYMKHM, HX (QYHKIUM B KIETKe. [[pyeue
HYK1eo3uompugocpamol (HTD). CexBenupoBanue  JJHK.  Memoowt  cemomuxu,
MPAHCKPURMOMUKU, NPOMEOMUKU.

CrpykTypHasi Ouosnorus: OMoXuMuueckue U Ouodu3NUEecKUe HCCIIEAOBaHUS COCTaBa U
MIPOCTPAHCTBEHHOW CTPYKTypbl OuoMonekyi. Mooeruposanue cmpykmypol u Qyukyu
Ouomonexyn u ux komniexkcos. Komnviomepnulii ouzatin u opeanuyeckutl cunmes OUOMONIEKVI U
UX HENnPUPOOHBIX AHANO208.

JdemoHcTpanumn

IToptpertst: JI. [Tomunr, [x. Yorcon, @. Kpuk, M. Yunkunce, P. ®panxmun, @. Canrep, C.
IIpy3unep.

HAuarpammsel:  «PacrpeneneHue XMMHUYECKHUX DJIEMEHTOB B HEXUBOW  NPUPOAE»,
«Pacripenenenne XuMHUYECKUX 3JIEMEHTOB B KUBOW IIPUPOIELN.



Tabmuuer u cxemsl: «l[lepuognueckass Tabnuia XUMHUYECKUX 3JIEMEHTOB», «CTpoeHHe
MOJIeKyJbl BOABD», «BeimectBa B cocraBe opraHuzMoB», «CTpOEHHME MOJEKYJbl OeKay,
«CTpyKTYyphl O€JNKOBOIl MOJEKyibl», «CTpoeHue MOJEeKyl YrieBoaoB», «CTpoeHue MOoJeKyll
munuaoBy, «HyknenHoBsie KUCIOTBD, «CTpoeHne MoJieKyisl ATD».

O6opynoBaHue: XMMHUYECKas [10CyJja U 000pyA0BaHUE.

JlaboparopHas pabora «OO0Hapy)eHHE OSITKOB C TOMOIIBI0 KAUECTBEHHBIX PEAKITUI.

JlabopaTopHas padora «lccienoBanue HyKJIEMHOBBIX KUCIOT, BBIIEICHHBIX M3 KIETOK
pa3IUYHBIX OPraHU3MOBY.

Tema 5. CTpoeHne U pyHKINH KJICTKH

Tunmsl KIETOK: dyKapuoTHUYecKass W Mpokapuotnueckas. CTpyKTYpHO-(yHKIIHOHAIbHBIC
00pa30BaHMSI KJICTKH.

Crpoenne mnpokapuoTuyeckod kierku. Kierounas creHka Oaktepuid u  apxeil.
Oco0eHHOCTH CTPOEHUSI TeTepOTpO(HON U aBTOTPOGHON MPOKAPUOTHUUECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OUOIIEHO3aX.

Ctpoenne u GyHKIIMOHUPOBAHUE dyKapuOTHUECKOol kieTku. IlnazmaTuueckas memOpaHa
(mnazmanemma). CTpyKTypa TUIa3MaTU4YecKol MemOpaHbl. TpaHcmopT BemiecTB —uepes
IIa3MaTHYECKYI0 MeMOpaHy: maccuBHBIM (nuddys3us, ooOneryénHas auddysus), aKTUBHBIN
(mepBUYHBIN W BTOPHYHBIN aKTUBHBIM TpaHcmopt). [lomynponuriaemocts MemOpanbl. PaGora
HATpUIi-KalIMeBOro Hacoca. JHOLUUTO3: MUHOUTO3, (GaronuTo3. Jk30muTo3. Kierounas creHka.
CtpykTypa u QYHKIMH KICTOYHON CTEHKU PaCTEHHH, IpruOOB.

Huronnasma. Luro3ons. Llutockener. JIBukenue uutoriazMbl. OpraHouabl KIETKH.
OnnomeMOpaHHBIE OPraHOMIBI KJIETKU: sHAoMmIa3Matudeckas cetb (IIIC), anmapar ['ombmku,
JIM30COMBI, UX CTpoeHHe M (YHKIMH. B3anmMocBsI3bp 0JHOMEMOpAHHBIX OPraHOUIOB KIJIETKH.
CtpoeHre TpaHyISIPHOTO peTuKyiyma. Mexanusm Hanpasienus oOenxkoe ¢ OIIIC. Cuntes
pacTBOopuMbIX  OenkoB. CHHTE3  KJIETOUYHBIX MeMOpaH. ['nmaakuii  (arpaHyJaspHBIN)
SHIOIUIA3MAaTHYECKUi peTukyiyM. CekperopHas ¢GyHKIus annapata [onbmxu. Moougurayus
benxoe 6 annapame I'onvoxcu. Copmupoexa benxkos ¢ annapame I 0160xcu. TpaHcriopT BeIIeCTB
B KieTke. Bakyonu pacturensHbIX KieTok. Kinerounsiii cok. Typrop.

IToryaBTOHOMHBIE OpPraHOUABI KIETKU: MHUTOXOHAPHM, IIACTUABL. [Ipoucxoowcoenue
mumoxonoputi u naacmud. Cumobuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). Ctpoenue u
(GyHKIMM MHUTOXOHApUW U Tuiactud. [lepBuuHble, BTOPUYHBIE U CJIOXKHBIE TJIACTHU]IBI
(OTOCHUHTE3UPYIOUIMX 3YKapHOT. XJIOPOIJIACTBI, XPOMOILJIACTHI, JICHKOMJIACTHI  BBICIIUX
pacTeHuil.

HememOpannbie opranousl kietku CTpoeHne U GyHKIUM HEMEMOpPAHHBIX OPraHOHI0B
KIeTKUu. PuGocombl. [Ipomeoscymounvie  guiamenmoi. MUKpODUIAMEHTBL. AKMuHOGblE
Muxkpogunramenmeol. MpIlIeYHbIE KIETKU. AKMUHOBble KOMHOHEHMbl HEeMbIUEUHbIX KIEeMmOK.
Mukpotpy6bouku. Kierounsii wneHtp. CTpoeHHE U JABUKEHHE JKTYTUKOB M PECHUYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. benku, accoyuuposannvie ¢ Mukpoguiamenmamu u
muxpompybouxkamu. MomopHule benxu.

Anpo. O6onouka sapa, XpOMaTUH, KapHomjaa3Mma, SUIPBIIIKUA, UX CTPOCHHE U (PYHKLHUU.
SAnepusiit 0enkoBblii MaTpuKC. [IpocTpaHCTBEHHOE PacHONIOKEHHE XPOMOCOM B HHTEp(a3zHOM
aape. Dyxpomamun u 2emepoxpomamun. belku XpoMaTuHa — TUCTOHBI. Junamuxa sdepHou
obonouxu 6 mumo3se. AoepHulii mpancnopm.

Knerounbie  BkmroyeHusi.  CpaBHUTENbHAs ~ XapaKTEpUCTUKA  KJIETOK  DYKapUOT
(pacTUTENBHOMN, YKUBOTHOM, TPUOHOM ).

JdemoHcTpanuun



[TopTpeTtsi: K.C. MepexkoBckuid, JI. Maprysnuc.

Tabmuuel u cxembl: «CTpoeHHE JYKApUOTUYECKOW KiIeTKn», «CTpoeHHe KUBOTHOM
KJIETKH», «CTPOEHHE paCTUTENBHONU KIETKN», «CTpoeHrne MUTOXOHApUN», «SAnpo», «CtpoeHue
MIPOKAPUOTUYECKON KIIETKU».

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpPENapaTbl pPacTUTENbHBIX, MUBOTHBIX
KJIETOK, MUKpOIIpenapaThl 0aKTepHabHBIX KJIETOK.

JlabopaTopHasi padora «/3yueHue cTpoeHus KIETOK pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «/3yueHue CBOWCTB KICTOYHOU MEMOPaHBD».

JlaGoparopnasi paGora «/ccnenoBaHue Mmiaa3Mosin3a M J€IJIa3MOIM3a B PAaCTUTEIbHBIX
KIIETKaX».

IIpakTHyeckas padora «3yueHne IBUKEHUS LIUTOIUIA3Mbl B PACTUTEIIbHBIX KIETKAX.

Tema 6. O0OMeH BelecTB U NPeBPaLlicHHE JHEPIrUM B KJIETKE

Accummianusg M JUCCUMMJIALUS — JIB€ CTOPOHBI MeTabosm3Ma. Tuibl oOMeHa BEIECTB:
aBToTpoHBII W  TerepoTpodHbIl. VYyacTue Kuciopoga B OOMEHHBIX  IIpoleccax.
DHepreTuueckoe oobecrnedeHne KieTku: mnpeBpamieHue AT® B 0OMEHHBIX MpoIeccax.
@depMEHTATUBHBIN XapakTep peakiuil KieToyHoro meTtabomusma. DepMeHTHl, UX CTPOCHHE,
cBoiictBa M MexaHu3M neictBus. KodepmeHnTsl. OTnuums (GepMEeHTOB OT HEOPraHUYECKHX
KaTanu3atopoB.  benku-akTUBaTOpPHl U OENKHU-MHTUOUTOPBL.  3aBHCHUMOCTH  CKOPOCTH
(epMEHTaTUBHBIX PEAKIINI OT pa3IuYHbIX (PaKTOPOB.

IlepBrUuHBI CHHTE3 OpraHMYEeCKUX BellecTB B KieTke. DOoTOoCHHTE3. AHOKCU2EeHHbI U
oxcueenHnvlli  pomocunmesz 'y baxkmepuii. Ceemocooupaiowue nueMenmvl U NUSMEHMbl
peakyuonrHoz2o yenmpa. Poib XjopomnjacToB B npoiecce ¢orocuHTe3a. CBeToBass 1 TEMHOBAs
daspl. @omoovixanue, Cz., Cs. u CAM-munvi pomocunmesa. IIpogyKTHBHOCTh (HOTOCHHTE3A.
BnusHue paznuuHbIX (aKTOPOB HA CKOPOCTh (POTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasume  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUDUIHPYIOLTHE
Oakrepuu, xkene300aKkTepun, cepodaKkTepruu, BOLOPOIHbIE OAKTepHH. 3HAUCHNE XEMOCHHTE3A.

AnaspobHble opranu3Mel. Bunasl Opoxenns. [IponykTel OpoKeHUS U WX HCIOIb30BaHUE
YeJIOBEKOM. AHa’pOOHBIE MHMKPOOPTraHU3MBI KaK OOBEKTHl OMOTEXHOJOTHH W BO30OYIUTENIN
Oone3Heil.

AdpoOHBIE OpraHu3Mbl. JTalmbl SHEPreTuueckoro oodmeHa. [loArOTOBUTENBHBIN ATarl.
I'mukonn3 — 6ecKUCIOPOAHOE PACIIETIIICHUE IITFOKO3BI.

buonorunyeckoe okucieHue, UM KIETOYHOE AbIXaHue. Pojib MUTOXOHIpHUN B mpoleccax
ouonorunueckoro okxucienus. Lluknnueckue peaxiuu. OxucnurtenbHoe (ochoprimpoBaHUe.
Onepeuss membpannozo epaouenma npomonos. Cummes ATD: paboma npomounou ATD-
cunmaswi. [lpeumymiectBa a’poOHOro TyTH oOOMEHa BELIECTB IMepel  aHa’POOHBIM.
D} PeKTUBHOCTD IHEPTrETUYECKOI0 OOMEHa.

JleMoHCcTpanuu

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

Tabmumpl u cxembl: «DPoOTOCHHTE3Y, «DHEpreTndeckuii oomen», «bmocuHTe3 Oenkay,
«Ctpoenue pepmenTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000py10BaHUE /JIsl IPUTOTOBJICHHS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHasi paGora «l3yueHue KaTaqUTUYECKOH aKTHBHOCTH (epmeHToB (HA
MpUMEpPE aMUJIa3bl UITH KaTalasbl)y.



JlaGoparopnasi pabora «l3yuyeHue (QepMEHTATUBHOIO pACIIENJICHHUS MEepPOKCHIa
BOJIOPOJIa B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JlaboparopHas pa6ora «CpaBHEeHHE MTPOIECCOB (DOTOCHMHTE3a U XEMOCHHTE3a.

JlaboparopHas pa6ora «CpaBHEHHE MTPOI[ECCOB OPOKEHUS U IBIXaHUSD).

Tema 7. HaciencrBeHHas nHgopManus u peaju3anus €€ B KIeTKe

Peakuunu MatpuyHoro cuHtesa. [IpUHIIUIT KOMIIJIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOT O
cuHTe3a. Peanmszanus HacnencTBeHHOW wuHGoOpManuu. [eHeTndeckwii KoOj, €ro CBOMCTBA.
Tpanckpunuus — matpuunblii cuHte3 PHK. [IpuHUUMIBI TpaHCKpUIIMU: KOMILJIEMEHTAPHOCTD,
AHTUTIAPAIUIEIBHOCTh, aCUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckoi
xknemxe. Hexooupyrowue PHK.

Tpancmsiuus u e€ sransl. Yuactue TpaHcnopTHeix PHK B OGmocunTese Oenka. YcioBus
OouocunTe3a Oenka. KogmpoBanue aMuHOKUCIIOT. Pons pubocoMm B OnocuHTEe3e Oernka.

Coepemennvie npedcmasnenus o cmpoenuu 2enos. OpraHu3anus reHomMa y MpoKapuoT U
9YKapuoT. Perymsmus akTHBHOCTM T€HOB Yy MIpokapuoT. I'mmore3a omepona (®P. XKaxob, XK.
MaHno). MonekynapHvle MmexaHusmvl dKCnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2ernos. Perymsiuus 0OMEHHBIX TPoIeccoB B kieTke. KieTounslil romeocras.

Bupychl — HeksieTouHble (OPMBI XKU3HU U O0JHMraTHbie mapasuThl. CTpoeHHE MPOCTHIX U
CIIO)KHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusuenwviti yuxn J[HK-codepoicawux
supycos, PHK-cooepoicawux eupycos, bakmepuogazos. Obpammuas mpaHCKpunyus, pegepmasd,
unmezpasa.

BupycHpie 3a0oseBaHus 4eloBeKa, JKMBOTHBIX, pacrenui. CIINJ[, COVID-19,
COILIMAJIbHBIC U MEIUIIMHCKUE TPOOIIEMBI.

Buoungopmamura: unmeepayus u ananusz donvuux maccueos («bigdatay) cmpyxkmyproix
ouonoeuueckux Oaunvix. Hamomexmonocuu 6 o6uonocuu u meouyuue. Ilpoepammupyemoie
@ynxyuu denxos. Cnocobwvl 00CmMasKu 1eKapcma.

JleMoOHCTpanuu

ITopTpetsi: H. K. Kosbrios, /. . UBaHOBCKHIA.

Tabmuust u  cxembl: «buocunTe3 Oenka», «l'eHernueckuit kom», «Bupycoi»,
«bakrepuodarn.

I[IpakTnueckas padora «Co3znanue MO BUPYCa».

Tema 8. ’)Ku3HeHHBIH HUKJI KJIETKH

Knerounslii mukin, ero mepuonsl U perynsauusa. Martepdaza um muto3. OcobeHHOCTH
IpOIIECCOB, MpoTeKamIuX B uHTepdasze. [loaroroska kietku K Aenenuro. [IpecuHreTnyeckuit
(MOCTMHUTOTHYECKHIA), CHHTETUYECKUH U TOCTCUHTETHYECKHUH (MPEeMUTOTHUYECKUN) MeprOabl
uHTEpPa3bI.

Matpuunbii  cunte3 JHK — pemmumkauus. [lpunmunsr  perumkamuun — JIHK:
KOMILJIEMEHTapHOCTb,  IOJIYKOHCEPBATUBHBIM  CHHTE3, aHTUNApaJUIeIbHOCTb. MexaHu3m
penmukanuu  JITHK. Xpomocombl. Crtpoenue xpomocom. Tenomepsl U Telomepasa.
XpOMOCOMHBIM HAaOOp KJIETKM — KapuoTul. [IMIUIOMAHBIN U ramiougHbIA HaOOPbl XPOMOCOM.
I'omosornuneie XxpoMocomel. [1010BbIE XPOMOCOMBI.

Henenue xierkn — Muto3. CTagud MUTO3a U MPOUCXOIAIINE B HUX MPOUECCHl. UMb
muTo3a. KapuokuHes u HMToKnHe3. bruonornueckoe 3HaueHre MUTO3a.

Perynsanust MUTOTHYECKOTO IHWKIAa KIeTKH. [Iporpammupyemasi KjieTodHas TuOenb —
aronTo3.



Knerounoe sapo, xpoMmocombl, (yHKIMOHATIbHASI TeHOMUKA. Mexanuzmbl npoaughepayuu,
ouggepenyuposxu, cmapenus u cubeau kiemox. «LJugposas kiemrkay — ououngopmamuiecxue
Mooenu QYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHCcTpanuu

Tabmuupl 1 cxembl: «KU3HEHHBIH LUK KIETKW», «MuTo3», «CTpoeHHE XpPOMOCOMY,
«Pemmxkanus JITHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKporpenaparsl: «MUTO3 B KJIETKaX KOpeIlKa
JyKay.

JlaboparopHas paGora «/3yueHrne XpoMOCOM Ha FOTOBBIX MUKPOITPENapaTaxy.

JlabopaTropnas padora «HabOmonenne MuTo3a B KJIETKaX KOHYMKA KOpeEIIKa Jyka (Ha
TOTOBBIX MUKpOIIpenapaTax).

Tema 9. CTpoeHune U GyHKUMH OPraHU3MOB

buonornueckoe  pasHooOpazue  opranu3MoB.  OJHOKIETOYHBIEC,  KOJIOHUAJbHBIE,
MHOT'OKJIETOUHbIE OpPraHU3MBI.

OCOOEHHOCTH CTPOCHUS U JKU3HEIESTENbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakTtepuwu,
apxeH, OJJHOKJIETOYHbIE TPUOBI, OJTHOKJIETOYHBIE BOAOPOCIH, Ipyrue NpoTucThl. KononuansHeie
OpPraHU3MBbl.

B3auMocBs3b yacTell MHOTOKJIETOYHOI'O opraHu3ma. TKaHu, OpraHbl U CUCTEMbI OPraHOB.
Opranusm kak enuHoe 1enoe. ['omeocras.

Tkann pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTenlbHas, IOKPOBHAf,
MIPOBO/ASINAs, OCHOBHAs, MexaHuuyeckasi. OcoOeHHOCTH cTpoeHUs, (QPYyHKIUN U PacHOJIOKEHUS
TKaHEW B OpraHax PacTeHUM.

TkaHu OSKMBOTHBIX W  4YeJOBEKAa. THWMNBI JKUBOTHBIX TKAaHEW: OSMHUTEIUaIbHAs,
COCUHUTEINbHAS, MbIlIeYHas, HepBHAs. OCOOCHHOCTH CTpOeHUs, QYHKIHMA W PaCIOI0KECHUS
TKaHEW B OpraHax )KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble U TeHepaTUBHBIE OpraHbl pacTeHuil. OpraHbl 1 CUCTEMBI OPraHOB
KUBOTHBIX U uesoBeka. OyHKIUU OPraHOB U CUCTEM OpPTaHOB.

Omopa Tena opranu3moB. Kapkac pacrenuil. Ckenersl  OJHOKJIETOYHBIX U
MHOT'OKJIETOUYHBIX )KUBOTHBIX. HapyxHbIi 1 BHYTpeHHU ckeneT. CTpOEHUE U TUIIBI COSIMHEHUS
KOCTEH.

JBmkeHue oOpraHu3MoB. JIBIDKEHHE OJHOKJIETOYHBIX OpraHu3MoB: aMEOOUIHOE,
KI'YTUKOBOE€, DPECHUYHOE. JI[BMKEHHE MHOIOKJIETOYHBIX PpACTEHUN: TPONM3Mbl MU HACTHH.
JIBuKeHre MHOTOKJIETOUHBIX )KHBOTHBIX U YellOBeKa: MblllieuHas cucrema. Peduiekc. CkeneTHbie
MBIIIIBI U X paborTa.

[Iutanue opranu3mMoB. llornouieHue BOABI, YIVIEKMCIOrO ra3a U MUHEPAJIbHBIX BELIECTB
pacteHussiMu. IlutaHue XKUBOTHBIX. BHYTpUIONIOCTHOE M BHYTPUKJIETOYHOE IHUILIEBApPEHUE.
[lutaHue MO3BOHOYHBIX XMBOTHBIX. OTIENbl MULIEBAPUTENBHOIO TpakTa. llumeBapurenbHbie
xene3bl. [IumeBapurenbHas cucreMa 4esioBeKa.

Hpixanue oprann3mMoB. Jpixanue pacteHuil. J{pixanue wuBoTHBIX. udy3us razos uepes
noBepxHocTh KieTku. KokHoe apixanue. JlpixaTenpHasi moBepXHOCTh. JKabepHoe U JErodnoe
npixaHue. JIpIXaHue TIMO3BOHOYHBIX JKUBOTHBIX M YEJOBEKA. JBOIIOIMOHHOE YCIOKHCHHE
CTpOEHHsl JIETKMX IMO3BOHOUYHBIX JXUBOTHBIX. JlpIXaTenmbHas cucTeMa deloBeka. MexaHu3M
BEHTUJISILIAU JIETKUX Y TITUI] M MJICKOMUTAarOIMX. Perymsimus neixanus. J{pixateapbHbie 00bEMBI.

Tpancnopr BemecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pPacTeHHUH. TpaHCHopT
BEIIECTB Y JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHocHas cucrtema
MO3BOHOYHBIX KUBOTHBIX M desoBeka. Cepjie, KpPOBEHOCHBIE COCYIbl W KpoBb. Kpyru



KpOBOOOpallleHUs.  OBOJIOLMOHHBIC  YCJIOKHEHHMsSI ~ CTPOGHHS  KPOBEHOCHOH  CcHCTEMBbl
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsauus.

Beinenenne y opraHu3sMoB. Beiaenenne y pacteHuidl. BeineneHne 'y  KMBOTHBIX.
CokparutenbHble Bakyoiau. Opranbl BbieneHus. @OunpTpanus, cekpeluss U oOpaTHOe
BCachlBaHME KaK MEXaHU3MbI pabOThl OpraHoB BbieseHus. CBs3b MOJOCTH Tela ¢ KPOBEHOCHOM
U BBIIEIMTENBHON CHCTEMaMH. BpleneHue y NMO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [loukw.
Crpoenne u pyHkimonupoBanme Hegpona. O6pazoBaHUE MOYH Y YEIIOBEKA.

3ammra y OpraHu3MoB. 3allMTa y OJHOKJIETOYHBIX opranu3MoB. Cropsl OakTepuil u
LUCTHI MPOCTEHINNX. 3aIllUTa Y MHOTOKJIeTOUHbIX pacTeHui. Kyrtukyna. Cpencrea naccuBHoOl u
XUMHYECKOM 3a1uThl. DUTOHLHIBL.

3amuTa y MHOIOKJIETOUHBIX )KMBOTHBIX. [IOKpOBBI M MX IpOM3BOHBIE. 3aIIMTa OpPraHU3Ma
or Oonesneil. MmMmyHHas cucrema dvenmoBeka. KIIeTOYHBIE M TyMOpajdbHBIA HMMYHHTET.
Bpoxn€uubii u  npuoOperéHHbll  creunpuyeckuil UMMyHuTeT. Teopust KIOHAJIBHO-
cenektuBHOro nmmynuteta (I1. Dpmmx, @. M. bepuer, C. Tonerasa). BocnaimTenbHbIe OTBETHI
opraHu3MoB. PoJib BpoXkAEHHOI0 UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J1€BaHU.

PaznpaxkumMocTs M perysiiuMs y OpraHu3MoB. Pa3zgpakuMocTh y OIHOKJIETOYHBIX
opranu3moB. Takcucel. PazgpakuMocTs U perynsuus y pacreHuil. PocToBble BemecTBa U HX
3HauYCHHUE.

HepBHas cuctema u peduekTopHas peryysinus y >KUBOTHbIX. HepBHas cuctema u eé
OTJEeJbl. DBOJIOLHMOHHOE YCIO)KHEHHE CTPOCHHMS HEPBHOW CHUCTEMBI Yy KUBOTHBIX. OTaeibl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduexkropHas ayra. besycnoBHbie u
YCIIOBHBIE PE(IICKCHI.

I'ymopasibHast peryysiiiss W SHIOKPUHHAs CHCTEMA JKMBOTHBIX M uesoBeka. JKeinessl
SHIAOKPUHHOM CHUCTEMBI M HMX TOpPMOHBI. JlelicTBHE TOpMOHOB. B3auMOCBs3b HEPBHOW U
SHIOKPUHHOU cucTeM. [ mmoranamo-runoduszapHas cuctema.

JleMoOHCTpanuu

IToprper: U. II. ITaBnos.

Tabmuuel u cxembl: «OIHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOJOPOCINY,
«bakrepun», «lIpocreiimme», «Opranbl LIBETKOBBIX pacTeHHi», «CHCTEMBl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEEe CTpOCHHE HACEKOMBIX», «TKaHM pacTeHui»,
«KopueBsie cucrembl», «Ctpoenue crtelus», «CTpoeHue JIHUCTOBOW NJIACTUHKW», «TkKaHM
KHUBOTHBIX», «CKener uenoBeka», «lluimeBaputenbHas cucrema», «KpoBeHOCHas cHucTeMay,
«/IpixaTenmpHass  cucrema», «HepBHag cucrema», «Koxka», «MbleuHas cucremay,
«BblaenurenbHas cucreMay, « JHIOKpUHHAs cuctema», «CTpoeHue Mblb, «MMMyHHTETY,
«Kumeynononoctusiey, «CxeMa NUTaHUS pacTeHHi», «KpoBEHOCHBIE CUCTEMBI I1O3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruapel», «CtpoeHue miaHapun», « BHyTpeHHee CTpoeHue J0KIEBOro
yepBsi», «HepBHas cucrema pbeiO», «HepBHas cucrema Jrymku», «HepBHas cuctema
npecMmblkaromuxcs», «HepBHasg cucrema nTuny, «HepBHas cucTtemMa MIIEKONHUTAIOMIKAXY,
«HepBHas cucrema uenoBekay, «Pediekcy.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIpENnapaThl OJAHOKJIETOYHBIX OPraHU3MOB,
MHUKpONpenapaTsl TKaHEH, PAaKOBUHBI MOJIIFOCKOB, KOJIUJICKIINA HACEKOMBIX, UIJIOKOKHUX, JKUBBIE
9K3EMILISIPbl KOMHATHBIX PacTeHUM, repOapuu pacTeHUM pa3HBIX OTJEIOB, BIaXKHBIE MpenapaTsl
KUBOTHBIX, CKEJIEThl I03BOHOYHBIX, KOJUIEKIIUU OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YellOBeKa,
o0opynoBaHMe [ JEMOHCTPAllMM TIOYBEHHOTO H BO3AYIIHOTO IUTAHUSA PpaCTEHU,
pacuienyieHuss Kpaxmajia W OenkoB TOx jAelcTBHEM (EepMEHTOB, OOOpYAOBaHHE IS



JEMOHCTpALUU OMBITOB 110 U3MEPEHUIO KU3HEHHOU EMKOCTH JIETKUX, MEXaHM3Ma JIbIXaTeIbHbIX
JBHKEHUI, MOJI€JIU TOJIOBHOI'O MO3I'a pa3IU4YHbIX )KUBOTHBIX.

JlabopaTopHasi pa6ora «/3yueHue TKaHel pacTEeHUN».

JlabopaTopHasi padora «/3yueHue TKaHel KUBOTHBIXY.

JlaboparopHasi pabora «/3yueHrne opraHoB HBETKOBOI'O PACTEHUS.

Tema 10. PazmHoOkeHHe U pa3BUTHE OPraHU3MOB

DopMBI pPa3MHOKEHHSI OPTraHU3MOB: Oecosioe (BKIII0Yasi BEreTaTuBHOE) U MojoBoe. Buapl
0€ecroJoro pa3MHOXKEHHS: TOYKOBaHHE, CIIOPYJIAIHS, (hparMeHTaIus, KIOHUPOBAHHE.

[TonoBoe paszmuoxenue. I[lonoBbie kieTku, uiauM ramersl. Meiio3. Craaguu Meios3a.
[ToBenenne xpomocoMm B Meio3e. Kpoccnnrosep. buonornueckuii cMpIca Mel03a U MOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KM3HEHHOM LIUKJIE OPTaHU3MOB.

IIpensaponsimeBoe  passutue. ['ameroreHes y KuBOTHBIX. [losoBBIE  Kele3bl.
OOpazoBaHue M pa3BUTHE MOJIOBBIX KieTokK. CriepmaroreHe3 u ooreHe3. CTpoeHHE IOJIOBBIX
KJIETOK.

OmonoTBOpeHNe U SMOPUOHAIBHOE pa3BUTHE KUBOTHBIX. CIOCOOBI OMJIOAOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHEe3). DMOPUOIIOTHUS — HayKa O pa3BUTUU
OpranusMoB. Mopgoeenes — 00Ha u3 enaenvix npoodem smopuonocuu. Konyenyus mopgocenos
u mooenu mopgoeeneza. Ctaauu IMOpUOreHe3a )KUBOTHBIX (Ha MpUMepe JATyIIKH). [[poGieHue.
Tunel npobnenus. Jemepmunuposannoe u nHedepmunuposannoe opobaenue. bracmyna, munovi
onacmyn. OcoOEHHOCTH APOOJICHUS] MIICKONUTAIOMUX. 3apOJIBIIIEBbIE JTUCTKU (TacTPyJISAIus).
3akiaKka OpraHoB M TKaHEHM W3 3apOABIIIEBBIX JIMCTKOB. B3auMmMHOe BiMsHHE 4YacTeu
pa3BUBAIOIIErocs 3apojbllia (dMOpUOHaNbHAS MHAYKIUS). 3akiajka I[UJlaHa CTPOCHUS
JKUBOTHOIO Kak pe3yJbTaT MEpapXMYECKUX B3aUMOJCHCTBUH TeHOB. BiusHue Ha
SMOPHOHANILHOE Pa3BUTHE PA3IMUHBIX (PAKTOPOB OKPYXKAIOLIEH Cpelibl.

Poct u pa3ButHe x)uBOTHBIX. [locToMOpuoHanbHBIl mepuon. IlpsmMoe u HempsimMoe
pasButne. PazButme ¢ meramopdo3oM y OECIIO3BOHOYHBIX M ITO3BOHOYHBIX >KUBOTHBIX.
buonornueckoe 3HaueHHe NPsIMOro M HENPSIMOIO Pa3BUTHUS, UX PACIHPOCTPAHEHUE B IPHUPOJIE.
Tunel pocra >XMBOTHBIX. akTOpbl pETyJIAIUU POCTa KUBOTHBIX W denoBeka. Craauu
MIOCTAMOPUOHAJIBHOTO Pa3BUTUS Y KMBOTHBIX U 4YesoBeka. llepuoasl oHTOreHe3a uenoBeKa.
CrapeHue 1 cMepTh Kak OMOJIOrMYECKHE MTPOLIECCHI.

Pa3smHokeHne u paszButhe pacteHuil. ['ameroduTr m cropodut. Meito3 B KU3HEHHOM
nukie pacreHuii. OOpa3oBaHue crmop B Ipolecce MeHoza. [‘ameroreHe3 y pacTeHHH.
OnnogoTBopeHMe M Pa3BUTHE PACTUTENbHBIX OpPraHU3MOB. J[BOWHOE OIJIOAOTBOPEHHUE Y
[[BETKOBBIX pacTeHuil. O0pa3oBaHUe U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJisiliMi OHTOI'€HE3a Y paCTEHUN U )KUBOTHBIX.

JleMoHCcTpanuu

IToprpetsi: C. I'. HaBammn, X. HIneman.

Tabmuue!l u cxembl: «BereratuBHoe pasmHOkeHHe», « TUnbl 6ecrosoro pa3MHOXKEHUS,
«Pa3mHOXeHHEe xiIaMuUaAOMOHaIbl», «Pa3sMHOXKeHHe SBrieHb», «Pa3MHOXKEHHE TUIPBIY,
«Meito3z», «XpomocoMbl», «l'ameTorenes», «CTpoeHUE SUIEKIECTKH U CIIEPMATO30UIa»,
«OCHOBHBIE CTaauu OHTOreHesay», «lIpsmoe m HempsMoe pas3BuTue», «Pa3BuTme Maickoro
Kyka», «Pa3sButue capanumn», «Pa3BuTtHe JArymkn», «/[BoHHOE OIIONOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHHE CeMSH OAHOAOJBHBIX M JBYAOJbHBIX pacTeHui», «KU3HEHHBIN LUKI
MOpPCKOM  KamycTeD», <«OKWM3HEHHBIM LMKI MXa», <OKH3HEHHBI LUK IalOpOTHHUKAY,
«GKM3HEHHBIN [IUKI COCHBDY.



ObopynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIIpenapaThl SHIEKIETOK U CIIepMaTO30UI0B,
Mozenb «LIUKII pa3sBUTHSA JIATYIIKW.

JlabopaTropuass pabora «/3yyeHue CTpO€HUS TOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpoOMpenaparaxy.

IIpakTnueckas padora «BrpisiBlieHHE MPU3HAKOB CXOACTBA 3apPOMABIIICH MMO3BOHOYHBIX
AKHUBOTHBIX).

JlabopaTopHnasi pabora «CTpoeHrE OpraHOB pa3MHOKEHHUS BBICIIUX PACTEHHIN.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEICTBEHHOCTH U H3MEHYHUBOCTH OPraHU3MOB

HcTtopust cTaHOBJIEHUS M Pa3BUTUS TFEHETUKU Kak Hayku. Paborter I'. Mennens, I'. ne
@puza, T. Moprana. Ponb oTeuecTBEHHBIX y4€HBIX B pa3BuTuu reHetuku. Pabdorer H. K.
Konsrosa, H. 1. Basunosa, A. H. benozepckoro, I'. JI. Kapnieuenko, 0. A. ®ummmnuenko, H. B.
TumodeeBa-Pecosckoro.

OCHOBHbIE T€HETUYECKHUE MMOHATUSA U CUMBOJIBL. | 'OMOJIOTHUHbBIE XPOMOCOMBI, aJIJIE/IbHbIE
IeHbl, aJbTEPHATUBHBIE IPU3HAKH, JOMMHAHTHBIH M PELECCUBHBIA IpU3HAK, TOMO3UIOTAa,
reTepo3uroTa, 4YucTas JUHHS, THOpUIbl, reHOTur, ¢eHoTurl. OCHOBHBIE METOABI T'€HETHUKH:
TUOPHUI0IOTMYECKUH, IUTOTIOTUY €CKUH, MOJIEKYJIIPHO -T€HETHUECKU.

JleMoHCTpanuu

[TopTpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnbsios, H. 1. BaBuios, A. H.
benozepckuit, I'. 1. Kapneuenko, 10. A. ®umunuenko, H. B. Tumodees-PecoBckuid.

Tabmuue! u cxembl: «MeToabl TeHEeTUKN», «CXeMbl CKpeIUBaHUs.

JlaboparopHnas padora «/[po3oduiia kak 00bEKT reéHETUIECKUX UCCICTIOBAHUNY.

Tema 12. 3aKOHOMEPHOCTH HACIEACTBEHHOCTH

MonorubpunHoe ckpemuBanue. llepBbiii 3akoH MeHaens — 3aKoH €AMHOOOPa3Ms
rudpuioB neporo nokojieHus. [IpaBuino gomuHupoBanus. BTopoil 3akoH MeHnenss — 3aKoH
pacieruienus npu3HakoB. L{lutonornueckue oCHOBbI MOHOTMOPHUIHOTO CKpemuBanus. ['unoresa
YUCTOTHI TAMET.

Anamusupyroniee  ckpemuBaHue.  IIpoMexyTouHbli  XapakTep — HacielOBaHUS.
Pacmiennenue npu3HakoB MPU HEMOJIHOM JOMUHUPOBAHUU.

JuruOpunHoe ckpemmBaHue. Tpernii 3akoH MeHzenss — 3aKOH HE3aBUCHMOIO
HaCJIEZIOBaHUS NPU3HAKOB. LlUTONOrnuecKkne OCHOBbI TUIMOPUIHOTO CKPEIIUBAHMUSL.

CuernnieHHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernjieHHOe HaclIeI0BaHHe
I€HOB, HapyIIEHHE CLEIUIEHUs MEXy FreHaMHU. XpOMOCOMHasl TEOPHsI HACIIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIM MEXaHHU3M ONpeAesieHUs 1oJia. AyTOCOMBI U IOJIOBbIE
XpOMOCOMBI. ['OMOraMeTHblii M TreTeporaMeTHbI moi. ['eHeTnueckass CTPyKTypa IOJOBBIX
xpomocoM. HacnenoBanue npru3HakoB, CLEMJIEHHbBIX C [10JIOM.

I'enotun kak uenoctHas cucrema. [lmeloTponus — MHOMXKECTBEHHOE JEHCTBUE TI€HA.
MHuoxecTBeHHBIM aiienu3M. B3aumopneiicTBue HeaienbHbIX TIeHOB. KoMIuieMeHTapHOCTb.
Onucras. [lonmumepus.

I'eHeTnuecKUil KOHTPOJIb pa3BUTUS PACTEHHUM, JXUBOTHBIX M YEJIOBEKAa, a TaKxke
(GU3MONIOTNYECKUX TPOLIECCOB, TOBEAEHHS M KOTHUTUBHBIX (yHKuud. ['eHeTnueckue
MEXaHM3Mbl CUMOHMOTeHe3a, MEXaHU3Mbl B3aUMOJEUCTBUS «XO35MH — Mapa3suT» U «XO3IUH —
MUKpoOHOM». ['eHeTHuecKue acrekTbl KOHTPOJISl U U3MEHEHUs HacJIeCTBEHHOW MH(pOpMaluu B
ITOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JdemoHcTpanuun

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



Tabnuupl u cxembl: «I[lepBbiii 1 BTOpo# 3akoHBI Menaens», «TpeTuil 3akoH MeHmemns»,
«Anamu3upyrouiee ckpenmBanuey, «Hemnomnoe noMmuaupoBanue», « CUEIJIEHHOE HACIEI0BAaHUE
MpU3HAKOB y apo3oduib», «I eHeTnka mona», «Kapuorun yenosekay, «Kapuotun npo3ohuiisn,
«Kapuotun nuie», « MHOKECTBEHHBIN alienn3M», «B3auMoaericTBue reHoBy.

O6opynoBaHue: Mozeb JJIsl JEMOHCTpAIMM 3aKOHOB €IMHOO00pa3usi rHOpUIOB NEPBOrO
MOKOJIEHUSI ¥ paculelUIeHUus NPU3HAKOB, MOAENb JJIs JEMOHCTpalMd 3aKOHAa HE3aBUCHUMOTO
HACJIEIOBAaHMS MPU3HAKOB, MOJIEJIb ISl IEMOHCTPAIMHU CIENJIEHHOI0 HACIEI0BAHUS MPU3HAKOB,
CBETOBOIM MHKPOCKOM, MUKpOMpenapar: «J{po3odunay.

IIpakTuueckass pa6ora «l3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO CKpEIIUBAHUS Yy
Ipo30(UITBI.

IIpakTnueckas padora «3yueHue pe3yinbTaTOB JUTHOPUIHOTO CKpEIIMBAHUS Y
Ipo30(UITB.

Tema 13. 3aKk0HOMEPHOCTH U3MEHYMBOCTH

BsaumogeiictBue reHotuna u cpenbl npu QopmupoBaHuu QeHotuna. M3MEeHYHBOCTDH
npu3HakoB. KauecTBeHHble M KOJIMYECTBEHHbIE IpPU3HAKUM. BuJabl HM3MEHYMBOCTH:
HEHACJIeICTBEHHAs U HACJIEJCTBEHHAsI.

MoauukannonHas U3BMEHYUBOCTb. Poib cpenbl B GopMUPOBAaHUU MOAU(PHKAIIMOHHOM
u3MeHunBOoCcTH. Hopma peaknuu npusHaka. BapumanuoHHblid psin W BapuanuoHHas kpuBas (B.
Horanucen). CBoiicTBa MOAM(UKALIMOHHON U3MEHYHBOCTH.

l'enotunuyeckas HU3MEeHUYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOM HW3MEHYMBOCTH. Buabl
TeHOTUITMYECKONH U3MEHUYMBOCTH : KOMOMHATHBHAS, MYTAaIIIOHHAS.

KomOunaTtuBHasi ©u3MEHYMBOCTh. Meii03 M MOJOBOW MPOIIECC — OCHOBA KOMOMHATHBHOMN
W3MEHUYMBOCTU. PoiTb KOMOMHATUBHOM M3MEHUYNBOCTH B CO3JaHUU T€HETHUECKOTO Pa3HOO0pa3us
B MpeJeiax OHOrO BU/IA.

MyTanMoHHasT W3MEHYMBOCTh. BuUIBI MyTaluii: TEHHBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrioHTaHHblE M WHAYLHMPOBAHHbIE MyTaluu. SepHble M IUTOIIa3MaTHYECKUE MYyTalUu.
ComaTtuueckue M TONoBble MyTaluu. [IpUurMHBI BO3ZHMKHOBEHUs MyTauuid. MyTareHbl u HX
BIIMSIHUE HAa OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOI'O MpoIecca. 3aKOH TOMOJOTHYECKUX
psaoB B HaciueactBeHHodM wusMenuuBoctu (H.M. Basuno). BuesaepHas W3MEHYMBOCTH H
HACJIEICTBEHHOCTb.

Onucenemuxa u 3NUSEHOMUKA, POb INULEHEMUYECKUX (PaKkmopose 6 HAcCie008aHuu U
UBMEHYUBOCINU (PeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUZMOS.

JleMoHCTpanuu

[Toptpersl: I'. ne ®pu3s, B. Noranncen, H. 1. Bapunos.

Tabmuuelr 1 cxembl: «Buapl uaMeHynBoCcTHY», «MoaupukanvoHHas H3MEHYUBOCTHY,
«KoMmOuHaTBHasT  M3MEHUYUBOCTH»,  «Melo3»,  «OmnomoTBopeHue»,  «l eHeTHUecKue
3a00y1eBaHUs YCIIOBEKA», « BUIIBI MyTaIIHii».

OOopynoBaHHUe: >KHUBBIE M TepOapHbIE JK3EMIUISIPbl KOMHATHBIX PACTCHUH, PUCYHKHU
(dotorpadumn) KUBOTHBIX C PA3TUIHBIMHA BUAAMH H3MEHYUBOCTH.

Jlaboparopnass paGora «lcciemoBanwe 3aKOHOMEPHOCTEH  MOIU(PUKAIIMOHHOM
U3MeHYMBOCTH. [locTpoeHre BapuallMOHHOTO psiia U BApUAIMOHHON KPUBOW».

IIpakTHyeckas padora «MyTanuu y 1po30(duiisl (Ha TOTOBBIX MUKpOIIpEnaparax)».

Tema 14. I'eHeTuka yesi0oBeKka

Kapuorun wyenoBeka. MexayHapoaHas nporpaMma HCCIENOBAHUS T'€HOMA YENIOBEKA.
MeTonbl U3ydyeHHs] TEHETUKHU YeJIOBEKa: T'eHEaNIOTHYeCKUd, OJIM3HENOBbIN, IIUTOr €HETUYECKUH,
MOMYJIIIUOHHO-CTATUCTUUECKUHM, MOJNeKyJIsipHO-rTeHeTndeckuil. COBpeMEHHOE OmpeeeHue



TEHOTHIIA: I0JIHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKE, B TOM yuciie ¢ nomoiusto ITIP-
aHanuza. HacnencrBenHble 3a00neBaHus yenoBeKka. | eHHble 1 XpOMOCOMHBIE 00JIE3HH YEJIOBEKa.
bonesnn ¢ HaciaencTBEHHOW NPenpacHoIOKEHHOCThIO. 3HAYEHHE MEJUIMHCKOW T'€HETHKHU B
MPEJOTBPALLICHUH M JIEYEHUM T'€HETHYEeCKUX 3a0oseBaHMil denmoBeka. MeauKo-TeHEeTHuecKoe
KOHCYJIbTHpOBaHHE. CTBOJIOBBIE KJIETKH. [[OHATHE «T€HETHYECKOro rpys3a». ITUYECKUE aCIEKThI
UCCJIEZIOBAHUN B 00JaCTH PelaKTHPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (akTOpbl MOBBIMICHHOW UYYyBCTBUTEJIBHOCTH 4YeNiOBeKa K (DU3HMUECKOMY U
XMMHUYECKOMY 3arpsi3HCHHMIO OKpYXKaroled cpenabl. ['eHeTHueckas NpenpacnoyiokKeHHOCTh
YeJI0BEKa K MaTOJIOTHSM.

JdemoHcTpanuun

Tabmuuel u cxemsl: «Kapuotun uenoBeka», «MeTonbl U3y4EHHs] T€HETHUKH YEJIOBEKaY,
«['eneTnyeckue 3a001€BaHMs YETOBEKAY.

IIpakTHyeckas padora «CocraBieHNe U aHAINU3 POJLOCIOBHOM.

Tema 15. Cesnekuusi oprann3MoB

JloMecTukanus U celeKuMs. 3apoKIEHHE CEJIeKUUMU U aoMecThkanuu. Yuenue H. H.
Bagunosa o LleHTpax npoucxoxIeHuss © MHOrooOpa3usi KyJlIbTypHBIX pacTeHUi. Ponb cenekuun
B CO3JaHUU COPTOB pacTeHWil u mnopoa KUBOTHBIX. CopT, mopoja, IUTaAMM. 3aKOH
TOMOJIOTUYECKUX PSAIOB B HaciencTBeHHOW u3meHunsocty H. M. BaBuiioBa, ero 3Hauenue aiis
CENIeKILIMOHHON PabOThI.

MeTozbl ceneKuoHHON paboThl. MIcKycCTBEHHBINH 0TOOP: MacCOBBIA M MHAUBUYaIbHbII.
Dtanbl KOMOMHAIMOHHOW cenekiuu. VcnplTaHue npou3BoAuTeNei mo moToMcTtBy. OTOOp MO
TEHOTHILY C IOMOIIBIO OLIEHKH (PeHOTHUIIAa IOTOMCTBA U OTOOP 10 T€HOTHITY C IOMOLUIbIO aHAJIN3a
JIHK.

HckyccTBeHHBINT MyTareHe3 Kak MeETOJl CEeJIEKIIMOHHOW paboThl. PagumanuoHHBIA H
XUMHUYECKUH MyTareHe3 KakK HCTOYHUK MYTaluid y KyJbTYpPHBIX (OpM OpraHu3MoB.
Hcnonb3oBaHWEe T€HOMHOTO pEIaKTHPOBAHUS HM MeETOnoB pekomMOMHaHTHBIX JIHK mns
MOJIY4ECHHSI UICXOHOI0 MaTepHalla Al CEJICKLIHH.

[Tomydyenne monumiuonzoB. BryTpuBumoBas ruOpuausanus. bimskopoacTBeHHOe
CKpelllMBaHue, UM MHOpUAMHT. HeponcTBeHHOE CKpelMBaHue, Uiau ayTopuauHr. I'erepo3uc u
ero npuuuHbl. Mcnonp3oBanue rerepozuca B cenekuud. OrtnanéHHas TruOpuaM3anys.
[Ipeononenune Oecruionus MEXBUIOBBIX THOpPHAOB. JOCTHIKEHUS CEJEKIUM PpacTeHUH WU
KUBOTHBIX. « 3€/1EHAS PeBONIOYUSY.

CoxpaHeHHEe M M3yYEHUE I€HETHUYECKHUX PECYPCOB KYJBTYPHBIX PAaCTCHMH M HUX IUKUX
poanYe 11 co3/1aHusl HOBBIX COPTOB U TMOPHJIOB CENIbCKOXO3SHCTBEHHBIX KYIbTYp. M3yuenue,
coxpaHenue u YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 8 YEJAX YAYUUEHUS CYUeCmBYIOWUX U CO30aHUS HOBbIX NOPOO, UHULL U KPOCCO8, 8
MOM Yucie ¢ NPUMEHEHUEM COBPEMEHHbIX MeMmo008 HAYYHBIX UCCIe008aHUL, Nepedosblx uoet u
nepcnexmueHbIX MmexHo102Ull.

JdeMoHCcTpanuu

IToptpetsi: H. Y. BaBunos, 1. B. Muuypun, I'. 1. Kapneuenko, II. I1. JIykpsanenxko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuue! u cxeMbl: «LIeHTpbI TPOUCXOXKAECHUS U MHOTO00Pa3Hs KyJIbTYpPHBIX PaCTEHUI»,
«3aKOH TOMOJIOTMYECKUX pSAJOB B HACJICACTBEHHOM H3MEHYMBOCTH», «METOAbl CEIeKIUN»,
«Otnanéunas rudbpuauzanusy, «MyrareHes».

JlaGoparopnasi padora «/I3yueHne copToB KyJIbTYPHBIX PACTEHUH U MOPOA JTOMALIHUX
AKHUBOTHBIX).



JlabopaTopHasi pabora «/3yueHrue METO/10B CEIEKIMHN PAaCTCHUIN.

IIpakTnuyeckas padora «IIpuBuBKa pacTeHUI».

Ikckypeusi «OCHOBHBIE METOIbI U JIOCTHKCHHS CEJICKIIMU PACTEHUW W >KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHIUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIM y4acTOK, B TEIUIMYHOE
X035IUCTBO, B JTA0OPATOPHUIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHoorust U CHHTEeTHYeCKasi OMOJIOTHA

OOBEKTHI, UCIONB3yEeMble B OWOTEXHOJOTHUH, — KJIETOYHBIE W TKAaHEBBIE KYJIbTYPHI,
MUKpPOOPTaHU3MBI, HX XapaKTepUCTHKa. TpaaullMoHHAs OWOTEXHOJOTHUs: XIeOoleueHue,
MONTy4eHNe KUCIOMOJIOYHBIX IPOAYKTOB, BUHOMEIHe. MukpoOuonornueckuii cuaTe3. OOBEKTHI
MHUKpOOHOJIOTHUeCcKUX TexHosoruil. [Ipon3BoacTBo 6eika, aMMHOKHCIOT 1 BUTAMHUHOB.

Co3nanne  TEXHOJIOTMW W MHCTPYMEHTOB  II€JICHANPABIEHHOTO  HM3MEHEHUS U
KOHCTPYMPOBAHUS T€HOMOB C LIEJIBIO MMOJIYYEHHUsI OPraHU3MOB M X KOMIIOHEHTOB, COJEpKaIIUX
HE BCTPEYAIOUINECs B IPUPOIE OMOCHUHTETUYECKUE MTYTH.

Kiterounast mnxkenepus. Metonbl KyJbTypbl KJIETOK M TKaHEH PACTEHMM U >KMBOTHBIX.
Kpuobanku. Comatuueckass ruOpuausanus U comMaTHueckuii smOpuoreHe3. lcmosb3oBaHue
ramjiousioB B CEJIEKUMHM pacTeHui. [lomyuenue monoxknonanvhvix aumumen. Hcnonvzoeanue
MOHOKIOHANLHBIX U NOJUKIOHATbHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIIOIOTBOpPEHUE.
PekoHcTpyKIMs SIMIIEKJIETOK U KJIOHUPOBAHUE JKUBOTHBIX. MeETOJ TpaHCIUIAHTALMHU SAEp
KJIETOK. Texuonozuu 0300poeieHus, KyIbMUBUPOBAHUS U MUKPOKIOHAILHO2O PA3ZMHONCEHUS
CenbCKOXO3AUCMBEHHBIX KYAbMmYp.

XpOMOCOMHas1 U IeHHas MHXeHepHs. ICKyCcCTBEHHBIN CHHTE3 I'eéHa U KOHCTPYHMPOBAHHUE
pexomOuHanTHeIX JIHK. Cozdanue mpamnceennvix opeanuzmos. JJOCTHXKEHUS W TEPCHEKTUBBI
XpOMOCOMHONW M TEHHOM WH)KEHEpPHH. OKOJOTMYEeCKHEe M OSTHYEeCKHe MpoOJjieMbl TE€HHOM
WH)KCHEPUH.

MenunuHckue ouorexnosioruu. [loctrenomuas mudposas menununa. [11{P-quarnocruka.
MeTa0oI0MHBIN aHATU3, TEHOLICHTPUYECKUM aHaIN3 TTPOTeoMa YeJI0BEKa JJIsl OIIEHKU COCTOSHUS
ero 3a0poBbs. lcnonb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-
OWowHXeHepust sl pa3paboTKu  (yHJAaMEHTANbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHUH,
CO3JaHUSl KOMIJIEKCHBIX TKaHEW COYETaHHMEM TEXHOJOTuM TPEXMEpPHOro OWOMPUHTUHTA WU
ckaddonauHTa 1715 pelieHus 3a1a4 MepCoOHATU3UPOBAHHON METUIIUHEI.

Co3nanue BEKTOPHBIX BaKIMH C b0 OOecrnedeHus: KOMOMHHUPOBAHHOW 3alllUTHI OT
Bo30Oynuteneir OPBU, ycTaHOBiIeHHE MOJEKYISPHBIX MEXaHU3MOB (QyHKIMOHMpoBaHus PHK-
COoZIep KAl X BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a001eBaHMs YeI0BeKa U )KUBOTHBIX.

JleMoHCTpanuu

Tabmuuer u  cxembl: «Mcmonb3oBaHME MHKPOOPraHU3MOB B IPOMBIILIEHHOM
npou3BoACTBe», «KieTouHas unxkeHepus», «['eHHas uHKeHepus».

JlaboparopHas padora «/3yueHne 00beKTOB OMOTEXHOIOTUNY.

IIpakTnuyeckas padora «llomyueHrne MOJIOYHOKHUCIIBIX IPOLYKTOBY.

IKcKypeust «bruorexHosorus — BayKHeas mporu3BoJUTENIbHAs CUJla COBPEMEHHOCTH (Ha
OMOTEXHOJIOTNYECKOE ITPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apo:xkneHue U pa3BUTHE IBOJIONMOHHBIX NMPeEJICTABJIEHUI B 0M0JI0THHI
OpomonuonHas teopus Y. JlapsuHa. [Ipennocsiiku BOSHUKHOBEHU 1apBUHU3MA. JKU3HB
U Hay4Has JeareinpbHocTh Y. /lapBuHa.



JBmwxymme cuibl 3BomouMd BuioB 1no Y. JlapBuHy (BbICOKass HMHTEHCHBHOCTb
pa3MHOXKEHUSI OPraHM3MOB, HACJIECTBEHHAasT HM3MEHYMBOCTb, OOpb0a 3a CyYIIECTBOBAHUE,
€CTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuntetTnueckoi Teopun 3Boonu (CTI). HeliTpanbHast Teopust SBOJIOLNH.
CoBpeMeHHasl 3BOJIIOLMOHHAs OMOJOorus. 3HaUeHHE 3BOJIIOLMOHHON TeopuH B (popMUpOBaHUU
€CTECTBEHHO-HAaYYHON KapTUHBI MHpa.

JdemoHcTpanumn

[Toptpetsi: Apucrotens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kiosse, Y.
HapsuH, C. C. Yersepukos, . U. llImansraysen, k. Xonzgeitn, J. K. benses.

Tabmuuel u cxemsl: «Cucrema xuBoil npupozas! (no K. JIunuerw)», «JlecTHUIa KUBBIX
cyuiects (no Jlamapky)», «MexaHusm (QOpMHpPOBaHUS NPUCHOCOOJEHUH Yy pacTeHull Hu
XKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyra nyremectsus Y. lapsuna», «Haxonku Y.
HapBuna», «@Popmbl O6opbObl 3a cymectBoBaHue», «llopoasl romyGei», «MnHoroobpasue
KyJbTYPHBIX (hopM KamycTb», «Ilopoasl JoMaIIHUX KUBOTHBIX», «CxeMa 00pa30BaHMs HOBBIX
BuaoB (mo Y. JlapBuHy)», «Cxema COOTHOIIEHMS IBHXKYIIMX CUJI 3BoJOLUN», «OCHOBHBIE
IIOJIO’KEHUSI CHHTETHYECKON TEOPHH 3BOJIFOLIUN.

Tema 2. Mukpo3BoJonHs U €€ pe3yJIbTaThl

[Tonynauusa Kak 3JIeMEHTapHas equHuLa 5BOJOLHMUA. COBPEMEHHBIE METOABI OLICHKU
TeHeTHYECKOro Pa3HO00pa3us U CTPYKTYphl nonyJisinuil. 3MeHeHne reHodoH1a NOnysauy Kak
JJIEMEHTAPHOE HBOJIOLMOHHOE SBJIEHHWE. 3aKOH reHeTudyeckoro paBHoBecus k. Xapau, B.
Baitn6epra.

OnemeHTapHble (QaKTOpPbl (IBMXKYIIUE CHIIBI) O3BOJIOUMU. MyTanuMOHHBIH mpolecc.
KombOunatuBHas u3MeH4YuBOCTh. Jlpelid reHoB — ciydailHble HEHanpaBlICHHbIE H3MEHEHHS
qacToT ajuienied B monymsusax. Dddext ocHoBarens. IDggexm OymwviLiouHo20 2opaviuiKa.
CHudicenue 2eHemuyeckoeo pazHoobpasus: npudunsl u cireocmeus. Ilposenenue s¢pgexma
opeligha cenoe 6 Oonbwux u Manvlx nonyrayuax. Murpamun. MV3ondunus momyssnuil:
reorpaduyeckas (IpOCTPaHCTBEHHAA), OMOJIOrHUecKast (perpoOayKTUBHAS).

EctectBeHHBIII 0TOOp — HampaBisomuil (axkrop 3Bomonuu. DOpMbl €CTECTBEHHOIO
oTOOpa: ABIKYIIUH, CTAaOMIM3HPYIOIIMH, pa3pbiBatommii (Iu3pyntuBHBIN). [TomoBoit ot6op.
Bo3HUKHOBEHNE U 3BOMIOIMS COLUATIBHOIO TOBEEHUS KUBOTHBIX.

[Tprcnoco6IeHHOCTh OpPraHU3MOB Kak pe3yJbTaT MHKPOIBOMIOLMH. Bo3HHMKHOBeHHE
IPUCIIOCOOJIEHUH y OpraHn3MoB. Apomopdo3bl U uanoananTanuy. Ilpumeps! npucnocodneHuit
y oOpraHuszMoB: Mopgosoruueckue, (U3NOIOrMUecKrue, OMOXMMHUYECKHE, I1OBEIEHUYECKHUE.
OTHOCHUTENBHOCTh MPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurepuu u crpykrypa. BunooOpa3oBaHue Kak pe3yibTaT MHUKPOIBOJIOLMH.
M3omsamus — kimoueBoi  ¢akrop BupooOpazoBaHus. Ilytm u cmocoObl BHI000pa3oBaHUS:
ajuronaTpuueckoe (reorpauyeckoe), CHMIIATPUYECKOE (SKOJIOTHYECKOE), «MIHOBEHHOEC)
(monmumnnonau3anus, ruopuan3anus). JmmTe1bHOCTb SBOTIONUOHHBIX TPOIIECCOB.

MexaHu3mMbl GOpMUPOBaHUS OMOIOTMYECKOT0 pa3HO00pas3usl.

Poip »BOmoOLMOHHONW OHOJIOTMM B  pa3padOTKE HAYYHBIX METOAOB COXPAaHEHHS
6uopa3HooOpa3us. MHKPOIBOMIONHS U KOIBOMIOIMS IMapa3UTOB U HUX X03sieB. MexaHH3MbI
(hopMHUPOBaHUS YCTOMYMBOCTH K aHTHOMOTUKAM U CTIOCOOBI OOPHOBI ¢ HEHl.

JdemoHcTpanumn

IToptpetsr: C. C. YUetBepukos, 3. Maiip.

Tabsuuel u cxembl: «MyTallnOHHAsI U3MEHUYUBOCTBY, «[lomynsuroHHas CTpyKTypa BUIa»,
«Cxema mposiBaeHMs 3akoHa Xapau—BaiinOepra», «/IBwKylime CHIBI  3BOJIIOLIUNY,



«OKojoruyeckass M30JALMs HOMYyJALUM ceBaHCKOM Qopenn», «leorpaduueckas H30IALMA
JIMCTBEHHHULIbI CHOMPCKON U JMCTBEHHHULIBI AaypcKoi», «[lomysiiroHHbIe BOJIHBI YUCIEHHOCTH
XUIIHUKOB W JKepTB», «Cxema MAeHCTBUSA ecTeCTBEHHOro otoopa», «Dopmbl OOphOBI 32
CYLIECTBOBAHUEY, «HaycTpuanbHblii MEJTaHU3M», «KuBbie HCKOMaeMbley,
«IIOKpOBHTENBCTBEHHAST OKpacKa JKMBOTHBIX», «[Ipemympexnaromas okpacka >KMBOTHBIX Y,
«Puznonoruyeckue ananrtanun», «I[Ipucrnoco0IeHHOCT OPraHU3MOB U €€ OTHOCUTEIBHOCTHY,
«Kpurepun Buna», «Bunsi-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrnocoOsl
BHUJI000pa3oBanus», «leorpaduueckoe BuUAOOOpa3oBaHWE TPEX BUAOB  JIAHJBIIICH»,
«Oxonornyeckoe BUA00OpazoBaHuE BHUI0B cuHUL, «llomumionnsl pacrenmii», «KamyctHo-
peIeUHBIN THOPUTY.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMM HACEKOMBIX, dydyelia MTHUIl U 3Bepel ¢
IpUMEpaMH Pa3IMYHBIX MPHCIOCOOICHHH, dydena MTHII M 3BEepel pa3HbIX BUAOB, repOapuu
pacTeHui OJIM3KUX BUJOB, 00pa30BaBIINXCS Pa3JIMYHBIMU CIIOCOOAMHU.

JlaGopaTopHasi paboTa «BbIsBlIeHHE U3MEHUMBOCTH Y 0c00€i 0OIHOT0 BUa.

JlaGopaTtopnasi paGora «lIpucnocoOieHuss OpraHM3MOB M HMX OTHOCHUTENIbHAs
11e7I€CO00PA3HOCTHY.

JlaGopaTopHasi paboTa «CpaBHEHHE BUIOB 10 MOPGHOJIOIrHUECKOMY KPUTEPHUIO.

Tema 3. Makpo3BoJironus 4 €€ pe3yabTaThl

MeTtozas! n3ydeHnus Makpo3Bosronuu. [laneonTonornueckue MeTobl U3y4€HUs IBOIOLUH.
[lepexonubie popmbl U PUIIOreHeTHYECKUE PSiIbl OPraHU3MOB.

buoreorpaguueckue wmetoasl usydeHus osBomouuu. CpaBHeHue ¢Giopsl U (ayHbl
MaTepHKOB U OCTPOBOB. buoreorpadudeckue odnactu 3eman. Buabl-sHIEMUKA U PETUKTHI.

OMOpHOIOrHYecKre U CPaBHUTEIbHO-MOP(OIOTHYECKHE METOJbl M3YYEHHS IBOJIIOLUU.
'eneTnueckne MexaHM3MBbl 3BOJIOLMN OHTOIE€HE3a M IOSABJICHHS 3BOJIIOIMOHHBIX HOBIIECTB.
I'omonornyHble U aHAJIOTUYHBIE OpraHbl. PynTuMeHTapHble Opranbl U aTaBU3Mbl. MOJIeKyJIIpHO-
reHeTHYeCKHe, OWOXMMHYECKHEe U  MaTeMaTHYeCKHe METOAbl HW3YYEHHsS  SBOJIIOIUH.
I'omonornynsie reabl. COBpeMeHHBIE METObI TOCTPOCHHS (DPUITOT€HETHYECKUX IEPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLIHS TEHOMOB.

OOumme 3akOHOMEPHOCTH  (IpaBWiIa) ABOMIOUUH. [lpumyun  cmeHvl  QYHKYUI.
HeoOpatumocTts 3Bomonuu. AgantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB BOJIIOLIUH.

JdeMoHcTpanuu

[TopTpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mroiep, 3. ['ekkeb.

Tabmuubl u cxembl: « DUIIOrEHETHUECKUI P JIOLIAaIn», «APXEONTEPUKCY, «3Bepo3yObie
auepsl», «Cterouedans», «Punnoduter», «CeMeHHble NAaNOpOTHUKW», «buoreorpadpuueckue
30HBI 3emun», «/lpelip KoHTHHEHTOB», «PemukTb», «HauanpHble cTaguu 3MOPHOHAIBHOIO
pa3sBUTUS  IIO3BOHOYHBIX JKMBOTHBIX», «l['OMoNOrnyHele M  aHAJIOTMYHBIE  OPraHbDY,
«PynuMeHTBI», «ATaBU3MBI», «XPOMOCOMHBIC HAOOPBHI YElOBEKa W IIMMIIaH3e», «[ JaBHBIC
HaIpaBJIEHUS 3BOJIOLUNY, «OO01I1e 3aKOHOMEPHOCTH 3BOJIOLIUI.

O6opynoBaHue: KOJUIEKIIMM, Tepbapuu, MYJSDKM HMCKONAEMBIX OCTaTKOB OPraHU3MOB,
MYJISKM TOMOJIOTHYHBIX, aHAJIOTUYHBIX, PYJUMEHTApHBIX OPraHOB M aTaBU3MOB, KOJUIEKLUU
HaCEKOMBIX.

Tema 4. IlponcxoxaeHue U pa3BuTHe KU3HHU Ha 3emiie

Hayuynple rumote3bl MPOMCXOXKACHMS >KM3HM Ha 3emiie. AOHOreHe3 W MaHCIepMusl.
JloHayuyHble TNPEACTABIECHUS O 3apOXKACHMM JKU3HM (KpeallMoHH3M). ['mIore3a HOCTOSIHHOIO
CaMO3apOKICHUs )KU3HU U €€ onpoBepxeHue onsitamu @. Penu, JI. Cnannannanu, JI. ITacrepa.
[TpoucxoxieHne KU3HU U aCTPOOHOIOTHUSI.



OcHOBHBIE Tanbl HEOPraHudeckor 3BoroIuK. [InanerapHas (reosoruueckasi) SBOIIOLHSL.
Xumuueckast 3BOJIOLUSA. AOHOreHHBIH CHHTE3 OpPraHMYECKUX BELIECTB M3 HEOPraHUYECKHUX.
Ompir C. Mumiepa u I'. KOpu. OOpa3zoBanme mnosmMepoB u3 MoHOMepoB. KoarepBatHas
runore3a A. WM. Omnapuna, runore3a mnepBuuHoro OyiboHa JIx. XonaeiHa, reHernyeckas
runore3a . Meémnepa. Pubosumer (T. Yex) m rumoresa «vupa PHK» V. T'mnGepra.
dopmupoBaHre MEMOPaH U BOZHUKHOBEHHE MPOTOKJIETKH.

HUcropusa 3emmum u Metoasl €€ wu3ydeHus. lckomaemble OpraHMYeCKHE OCTaTKH.
I'eoxpononoruss u e€ wmeroabl. OtTHocuTenbHass W a0OCONIOTHasE  TE€OXPOHOJIOTHSL.
I'eoxpoHonornyeckas mKasua: 0HbI, 3Pbl, IEPUOABL, SIOXU.

HauanpHble 3Tanbel opraHMYecKod 3BOMOLMU. [losBIIeHHE M 3BOMION U NEPBBIX KJIETOK.
OBomonus Metabonn3Ma. Bo3HUKHOBeHHE TeEpBBIX 3KocUcTeM. COBpEeMEHHbIE MUKpPOOHBIE
OMOMIEHKN Kak aHajor mepBbiXx Ha 3emuie coobmectB. Crtpomartomutsl. I[Ipokapuorsl u
9YKapHOTHI.

[TpoucxoxaeHue 3ykapuoT (CUMOMOreHe3). DBOJIOIMOHHOE MPOHCXOKIECHUE BUPYCOB.
[IpoucxoxJieHME MHOTIOKJIETOYHBIX  OPraHu3MoOB. BO3HHKHOBEHHME OCHOBHBIX TPy
MHOTOKJIETOUHBIX OPraHU3MOB.

OcCHOBHBIE ATambl SBOJIONUHU BBICHIMX pacTeHuil. OCHOBHBIE apoMOpP(O3bl pacTEHHIA.
Boixon pacrenuit Ha cynry. IlosBiaeHue cCHOpPOBBIX pacTeHUW W 3aBOEBAaHUE HMHU CYLIM.
Cemennble pacTeHus. [IpoucxoxieHue NBETKOBBIX PACTECHUI.

OcHOBHbIE 3Tambl 3BOJIOLMHM KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bl KUBOTHBIX.
Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX THMOB. [lepBrie XxOpnoBbie
KUBOTHBIC. JKU3HB B BOjie. DBOMIONINS MO3BOHOYHBIX. [Iponcxoxaenne ampuOnuid U penTUIIniA.
[Tpoucxoxnenne miekonutarommx u nTuil. [IpuHnum kiarodeBoro apomopdoza. OcBoeHHe
0€CII03BOHOYHBIMU M TI03BOHOYHBIMH KUBOTHBIMH CYIIIH.

Pa3BuTHe XxM3HN Ha 3eMiie MO 3paM U MEPUOJaM: apXei, MPoTepO30i, Majaeo30i, Me3030i,
KaifHo30M. OOImas xapakTepucTHKa KiIMMaTa M TeoJorhuyeckux mpoueccoB. IlosBnenue u
pacuBeT XapaKTEpHbIX OpPraHuW3MOB. YTiieoOpa3oBaHUE: €ro yCJIOBUS U BIMSHHUE Ha ra30BbIH
COCTaB aTMOC(epBbI.

MaccoBble BBIMUPAaHHUSL — 3KOJIOIMYECKHE KPU3UCHI NMPpOHuIoro. IIpuymHbBI U CllenCTBUA
MaccoBbIX BbIMUpaHHil. COBpEMEHHBIN IKOJIOTMYECKUN KpU3Hc, ero ocodeHHocTH. IIpobiema
COXpaHeHHs1 Ouopa3HooOpa3us Ha 3emIle.

CoBpeMeHHasi cUCTeMa OpraHuueckoro mupa. [IpuHIuNbl Kiaccu(uKalud OPraHu3MOB.
OcCHOBHBIE CHCTEMAaTHYECKHUE IPYIIIbI OPraHU3MOB.

JleMoHCTpanuu

[TopTpetsi: ®@. Penu, JI. Cnamnannanu, JI. [lacrep, . 1. Meunukos, A. U. Onapun, JIx.
Xonneitn, I'. Ménnep, C. Muuiep, I'. FOpu.

Tabmuner u cxembl: «Cxema omnbitTa @. Penny», «Cxema omnbita JI. Tlactepa mo u3ydeHuto
camo3apokaeHus xkuzHu», «Cxema onbeita C. Mumnepa, I'. FOpu», «9T1anel Heopranndeckou
sposmonuny, «I'eoxpoHonornyeckas mkanay, «HaganpHbple 3Tanmbl OPraHUYECKON HBOJIOLHNY,
«Cxema o00pa3oBaHUsl JyKapuoT NyTéM cuMmOuorenesa», «Cucrema KHUBOW HPHUPOIBIY,
«Ctpoenue Bupyca», «Apomopdo3bl pacreHuity, «PuHnOMUTHY, «OXHOKJIETOYHBIC
BOJIOpOCIIN», «MHOrOKJIETOUHble Bogopociny, «Mxu», «llanopotHukn», «l'onocemMeHHbIE
pactenus», «OpraHbl DIBETKOBBIX pacTeHHD», «(CxemMa pa3BUTHA JKUBOTHOIO MHpay,
«Apomopdo3bl KHUBOTHBIX», «lIpocreifmmey, «Kumeunononoctueie», «llmockue uepBmn»,
«YIIeHUCTOHOTHEY, «PBIOEIY, «3eMHOBOIHEICY, «ITpecMmbikarommecs», «lITrney,
«Muekonuraomue», «PasBuTHe JKHU3HM B apXeHUcKoW opey, «Pa3BuTue KU3HM B



MPOTEPO30MCKON 3pe», «Pa3BuTHE KU3HM B TNAJCO30MCKOM 3pe», «Pa3BUTHE KU3HU B
ME€3030MCKOM 3pe», «Pa3BuThe JKM3HM B KaWHO30HCKOW »3pe», «CoBpeMeHHas cHucTema
OpPraHUYECKOT0 MUPA».

OOGopynoBanue: repbapuy pacTeHH pPAa3JIMYHBIX OTIEJIOB, KOJIJIEKIUM HACEKOMBIX,
BIIQXKHBIC TIpPENapaThl >KMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUICKIIMU HTIJIOKOXKHX, CKEJICTHI
MO3BOHOYHBIX XWBOTHBIX, 4Uydesja MTUIl U 3BEpPEH, KOJUIEKIUH OKAMEHEIOCTEH, MOJE3HBIX
MCKOMIA€MBbIX, MYJISDKH OPTraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHas snaGopatopHas padora «MonenupoBanue onbiToB Muiuiepa—tOpu 1o
M3YYEHHUIO0 a0MOT€HHOI'0 CHHTE3a OPraHMYECKUX COSAMHEHHM B MEPBUYHOM aTMochepe.

JlabopaTtopnas paGora «/3yueHue u omnMcaHUE MCKONAEMBIX OCTATKOB JAPEBHUX
OpPraHU3MOB.

IIpakTHyeckass padora «/3yyeHne OCOOCHHOCTEH CTPOEHHS pPACTEHHH pa3HBIX
OTIEJIOBY.

IIpakTHyeckas padora «3yuyeHue ocoOeHHOCTEN CTPOSHUSI TO3BOHOYHBIX )KUBOTHBIX).

Tema 5. IIpoucxoskaeHue 4eji0BeKa — aHTPOIOTeHe3

Pa3nensl 1 3a1aun aHTpONOIOruK. MeTo bl AHTPONOJIOTUH.

CraHOBJIEHHE NPEACTABICHUN O IPOUCXOXKJIEHUM YesoBeKa. PelnrunosHble BO33pEeHUS.
CoBpeMeHHbIE HayYHbIE TEOPHH.

CxoncTtBo  4yenoBeKa C  JKUBOTHBIMU. CHCTEMaTHYECKOE IOJOKEHHE YeJIOBEKa.
CBujzerenbcTBa CXOJCTBAa 4YeJIOBEKA C JKMBOTHBIMU: CpaBHUTEIbHO-MOp(dosoruyeckue,
AMOpUOTIOTHYECKHEe, (PU3N0IOr0-OMOXUMHUYECKUe, TMoBeneHYeckrne. OTIu4us 4YeJoBeKa OT
KUBOTHBIX. [IpsMOX0XKIE€HNE U KOMIUJIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra ¥ BTOPOH CUTHAJILHOW CHCTEMBI.

JBwxymme  cunbl  (akTophl) — aHTpOIlOreHe3a:  OMOJOTMYEecKHe,  COLMaJIbHBIE.
CootHomleHne OMOJIOTMYECKUX U COLMATIbHBIX (JAKTOPOB B AaHTPOIIOT €HE3E.

OcCHOBHBIE CTaJUU aHTpornoreHe3a. PaHHue yenoBekooOpa3Hble 00€3bSHbI (TIPOKOHCYIIHI)
Y paHHUE MOHTHUBI — OOIIME MPEIKU YeTOBEKOOOPA3HBIX 00€3bsH U JII0/IeH. ABCTPAJIONUTEKH —
JBYHOTHE Ipenku ojed. YelloBek yMenblil, IepBble U3TOTOBICHUS OpyIuH Tpyna. YesoBek
MPSIMOXOJSIIIMIA W TIEPBBIN BBIXOJ IOl 3a mpenensl Adpuku. UenoBek reinenpOeprekuii —
001U IpeloK HeaH1epTaJIbCKOI0 YEJIOBEKa M YeJI0BEKa pa3yMHOr 0. YenoBek HeaH1epTalbCKUui
Kak BHUJ JIIOAEH XOJIOAHOTrO KiumaTta. YenoBeK pa3yMHBI COBPEMEHHOrO THIIA, TEHUCOBCKUUI
4eNoBeK, OCBOEHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [lageoreneTnka u najaeor eHOMHKa.

DBOMIOLIMST COBPEMEHHOr0 4YelioBeKa. EcTecTBEHHBIH OTOOpP B MOMYJALMSAX YEIOBEKa.
MyTanuoHHsbIi npouece U noauMopdusM. [lonynsunoHHble BOJIHBL, Apeiid TeHOB, MUTpaLus U
«3(dexT ocHOBaTENN» B MOMYJIAIMAX COBPEMEHHOI'0 UeJIOBEKa.

Yenoseueckue packl. Ilonstue o pace. bonpmme pacwl: eBpomneougHasi (eBpasuiickas),
aBCTpaJio-HerpouHasi (PKBaTopHajibHasi), MOHTOJIOMHAs (a3MaTCKO-aMepUKaHckas). Bpems u
IIyTH pACCEeJIEHHs 4eloBeKa 1o IaHere. EauHcTBO yenoBeueckux pac. HayuHnas
HECOCTOSITENIHOCTh ~ pacu3ma. IIpucrnocoOneHHOCTh 4YenoBeKka K  pa3HbIM  YCIOBHSIM
OKpyXkarolei cpeasl. Biusiaue reorpadudeckoil cpenbl U npeiida reHoB Ha MOPQOIOTHIO U
(U3MONIOTHIO YeIOBEeKa.

MeXIuCUUIUIMHApHBIE METOAbl B (U3HYECKOW (OMOJOTMYECKO) aHTPOMOJIOTHH.
OBOJIOLMOHHAA ~ AHTPONOJIOTHMS M NAJCOAHTPONOJIOTHS  YEJIOBEYECKMX  MOMYJISALUM.
buoconmanbapie  uccnegoBaHUs ~— OpUPOABI  yesdoBeka.  McciemoBaHume  KODBOIOLMHU
OMOJIOTUYECKOr0 U COITHAILHOTO B YEIOBEKE.

JdemoHcTpanuun



[Toptperst: Y. HapsuH, JI. JIuku, 4. . Porunckuii, M. M. I'epacumos.

Tabmumslt w  cxembl: «MeToabl aHTpomoyiorTun», «['OJTOBHOW MO3T  YEIOBEKay,
«YenoBekoobpazHbie 00e3bsiHb», «CKelleT YeloBeKa U CKeJeT IuMmnaH3e», «PynuMeHTsl U
aTaBU3MbDY, «JIBHKyIIME CHJIBI AaHTPONOTEHE3a», «IJBOJIOLHMOHHOE JIPEBO 4YEJIOBEKay,
«ABcTpasionuTtek», «Henosek ymensiin», «HemoBek NpaMoxoasaimui», «JleHnCOBCKUIM YeI0BeK»
«Heannepransipl», «KpomanboHub», «lIpenku demoBeka», «ITambl SBOIIOLUN YEJIOBEKa»,
«Pacsl yenoBeka».

O6opynoBaHue: MYJISDKA OKaMEHEJIOCTEH, IPEIMETOB MaTEPUaIbHON KYJIbTYphl PEAKOB
4ejoBeKa, penpoAaykuuu (Qortorpadum) KapTHH ¢ MHQOIOrHYEeCKUMU M OuOIelckuMu
CIO’KETaMU IPOMCXOXKJIEHUS YesloBeKa, (poTorpaduu HaXOAOK HCKONAEMBIX OCTATKOB UEJIOBEKA,
CKEJIET 4YelIOBEKa, MOJENb 4Yeperna 4YesIOBeKa M yepena IIMMIIaH3€, MOJEIb KUCTH YelIOBEeKa U
KHMCTHU IIUMIIaH3€, MOJEIH TOPCA IIPEIKOB YEIOBEKA.

Jlabopatopnas padora «M3yuenue ocoOeHHOCTEH CTpOEHHUs CKeJleTa YeJIOBEKa,
CBSI3aHHBIX C IPAMOXO0XKIECHUEM .

IIpakTHyeckas padora «I3ydyeHune 3K0JOrMYeCKUX afanTalui YeJI0BEKay.

Tema 6. OJxosorms — Hayka O B3aHMOOTHOLICHHMAX OPraHU3MOB H
HAIOPraHU3MEeHHBbIX CHCTEM C OKPYKaloLiei cpenoi

3apokeHre W pa3BuTHE 3Kojoruu B Tpymax A. ['ymGonpara, K. @. Pymee, H. A.
CeBeprioBa, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Paznenst u 3amaum skosioruu. CBs3b
9KOJIOTMH C IPYTUMH HAYKAMH.

Metoas! skosioruu. IloneBsie HaOMOEHUS. DKCIIEPUMEHTHl B SKOJIOIMH: MPUPOAHBIE U
naboparopHble. MosenupoBaHyue B 3KOJ0ruU. MOHUTOPUHT OKpY’KaloLEe Cpeapl: JIOKaJIbHbIH,
PETHOHANIBHBIN U TTI00aTBHBIN.

3Ha4YeHHE SKOJOTMYECKUX 3HAHMUU JUIl YeJIOBEKa. DKOJIOTMYECKOE MHPOBO33PEHUE KAK
OCHOBA CBsi3€M uyenoBedyecTBa ¢ mNpupoaod. PopMHPOBaHHME SKOJOTHMUECKOW KYJIBTYphl H
9KOJIOrMYECKOM I'PaMOTHOCTH HACEJICHUS.

JdemoHcTpanuun

[Toptpetsr: A. 'ym6ombaT, K. @. Pynse, H. A. Ceeprios, O. I'ekkens, A. Tencnu, B. H.
Cyxaués.

Tabmuubl u cxemsbl: «Pazgenst sxonoruny, «Metoasl 3koorum», «Cxema MOHUTOPUHTA
OKpPYXKaloIlleH Cpenb».

JlaGoparopnas pabota «/3ydeHrne METOJOB 2KOJOTMYECKUX UCCIIEJOBAHUI.

Tema 7. Opranusmsl u cpea 00UTAHUS

Okonoruueckue GakTopsl M 3aKOHOMepHOcTHM uX gAedctBus. Knaccuduxauus
JKOJIOTMYECKUX  (pakTOpoB:  abuOTHuUeckue, OuoTruyeckue, aHTpomnoreHHsle. OO1me
3aKOHOMEPHOCTH J1eHCTBUS 3Kosiorndeckux (akropos. IIpasuno munumyma (K. [lnpenrens, FO.
JIubux). TonepaHTHOCTh. DBPHOUOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuornueckue gaxkTopbl. CBET Kak dKosoruyeckuil gpaxrop. JleficTBie pa3HbIX Y4acTKOB
COJIHEYHOI'0 CIIEKTpa Ha OpPraHM3Mbl. ODKOJOIMYECKHME T'PYIIbl PACTEHHMM M JKUBOTHBIX I10
OTHOULIEHMIO K cBeTy. CUrHanpHas poib cBeTa. POTONEpUOIN3M.

Temnepatypa Kkak sKojorudeckuil gaxrtop. JlelicTBue TeMiiepaTypbl Ha OpPraHHU3MBI.
[ToiiknnoTepMHbIE 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

BraxuocTh kKak skosiornueckuit Qaxrtop. IIpucrmocobiieHuss pacTeHuil K MOAACPKAHUIO
BonHOro Oamanca. Knaccudukamus pacrenuil mo oTHomieHHIo K Boze. llpucnocoGmeHus
JKUBOTHBIX K U3MEHEHUIO BOJHOIO PEKUMA.



Cpenpl oOMTaHMS OpPraHMW3MOB: BOJHAs, HAa3eMHO-BO3JYIIHAs, MOYBEHHas, IIyOHMHHAsS
MOJIIOYBEHHAs, BHYTpUOpraHu3MeHHas. PU3NKO-XMMHUYECKHE OCOOEHHOCTU cpen OOMTaHHS
opranu3moB. [Ipucroco6eHus opraHu3MoB K ’KU3HU B Pa3HbIX Cpenax.

buonornuyeckue putmbl. BHennue u BHyTpeHHUE pUTMbL. CyTOUHBIE U TOAUYHBIE PUTMBI.
[Ipucroco61eHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIOBUM KU3HU.

Kuznennsie Gopmbl opranu3zMoB. [lonsTue o ku3HeHHOU Qopme. KusHeHHBIE (HOPMBI
pacTeHuii: JepeBbsi, KyCTapHUKH, KyCTApHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJIETHHE TpaBbI.
XKuznennsie (GOpMBI KUBOTHBIX: THJIPOOMOHTHI, T'€OOMOHTHI, a’dpOOMOHTHL. (coOeHHOCTH
CTpOEHHS U 00paza )KU3HH.

buotnueckne  QaxTopsl. Buabl OnoTMuUecKMX ~ B3aMMOJEHCTBHIl:  KOHKYpEHIMS,
XUIIHAYECTBO, CUMONO03 U ero ¢opmsl. Ilapasutusm, Koomepanus, MyTyajau3M, KOMMEHCAIN3M
(KBapTHpaHTCTBO, HaxieOHMYecTBO). Herpopuueckne  B3auMoneicTBHS  (TOMHYECKHE,
¢dopuueckue, (abpuueckue). 3HaAUCHHE OMOTUYECKUX B3aHMMOJEWUCTBUM [JIsI CYIIECTBOBAHUS
OpraHu3MoB B cpezie o0uTaHus. [IpMHIMI KOHKYPEHTHOI'O UCKIIFOUEHHSL.

JleMoHCTpanuu

Tabmuubl 1 cxembl: «OKoyoruueckue (pakTopsl», « CBETOBOM CHEKTP», «IKOIOTHYECKUE
IPYIIIBI )KUBOTHBIX 110 OTHOLIEHUIO K CBETY», « T eIOKpOBHbIE )KUBOTHBIEY, «X0JOJHOKPOBHBIE
KHUBOTHbIEY», «DU3MONOrHYECKUe aJanTalld >KUBOTHBIX», «Cpeabl OOUTAHUS OPraHU3MOBY,
«buonornueckue putMbl», « KusHennsie GpopMel pacTeHuil», «KuzHeHHble GOpPMbI )KUBOTHBIX»,
«JKocHuCcTEMA IIHMPOKOJIUCTBEHHOrO Jieca», «IDKOCUCTEMA XBOMHOro jeca», «llenu nuranusy,
«XunnuuectBoy, «Ilapazutuzm», «Konkypenuusn», «Cumo1o3», «KoMMmeHcanusm.

O6opynoBanue: repObapuu pPacTEHUH U IKUBOTHBIX, INPHUCHOCOOJEHHBIX K BIIHUSHHUIO
pa3IMYHBIX  SKOJOrMYecKuX (akTopoB, repOapuM  CBETOMOOMBBIX, TEHETIOOUBBIX U
TEHEBBIHOCJIUBBIX PACTEHHUH, CBETOJIIOOMBBIC, TEHENMOOUBBIE M TEHEBBHIHOCIMBBIE KOMHATHBIE
pacTeHus, repOapud M KOJUICKIUM TEIUIONIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHuid, Yydela NTHI] W 3Bepei, repdapum pacTeHUH, OTHOCAUIMXCA K THUrpoduTam,
Kcepodpuram, Me3oduTamM, KOMHATHBIE PACTEHHS [aHHBIX TPYMI, KOJJICKIMH >KUBOTHBIX,
OOMTAIONIMX B Pa3HBIX cpenax, repdapuu M KOJUICKIMKA PACTEHUH W KUBOTHBIX, 00Jalarommx
4epTaMu TPUCIIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHHSIM YCIOBHH JKM3HH, TepOapuu W
KOJUIEKLIMM PACTEHUM M YKUBOTHBIX PA3JIMYHBIX XU3HEHHBIX (DOPM, KOJUIEKIUH MKUBOTHBIX,
YYacCTBYIOUIMX B Pa3JINYHBIX OMOTUYECKUX B3aUMOJEHCTBUSAX.

JlaGopaTopHasi paGoTa «BpIsiBlIeHHE TPUCTIOCOOIEHUN OPraHU3MOB K BIMSTHUIO CBETA».

JlaGopaTtopHasi paGora «BbIsfBiIeHHE TNPUCIOCOONIEHUH OpPraHU3MOB K BIIUSHHIO
TEMIIEPATyphD».

JlaGopaTopHasi paboTra «AHaTOMHYEeCKHE OCOOCHHOCTHM pPACTEHUM M3 pPa3HbIX MeECT
OOUTAHUS.

Tema 8. Jkos10rusi BUIOB U ONMYISILUH

DKOJOrMuecKue XapakTepucTuku nomyssiuuu. [lomynsanus kak Ouonoruueckas CHCTEMa.
Ponp HeomHopomHocTH cpenbl, QU3NYECKUX OapbepoB M OCOOEHHOCTEH OMOIOTMH BUIOB B
(hopMUPOBaHUU IPOCTPAHCTBEHHON CTPYKTYpbl monyasuuidi. OCHOBHBIE TOKA3aTEH MMOMYJIAUU:
YHCIIEHHOCTh, MJIOTHOCTb, BO3PACTHAsl M MOJIOBAs CTPYKTYpa, POXKAAEMOCTb, MPHUPOCT, TEMII
pocTta, CMEpTHOCTh, MUTPALIHSL.

Okonoruueckas CTpykTypa nonyiasuuu. OIleHKa 4YHUCICHHOCTH Monmyssuuu. JlMHamuka
MOMYJISIIMU U €€ perynauusa. buotnyeckuil noreHnnan nonymsiuui. MoaenupoBaHue JUHAMUKA
nonysiuud. KpuBele pocTa uucieHHOCTH momyisuuu. Kpusele BbpkuBaHuUA. Perymsuus



YUCIEHHOCTU TOMYJSUA: poib (PaKTOpPOB, 3aBUCAIIMX W HE 3aBUCAIIMX OT IUIOTHOCTH.
Dxonoruyeckue crpateruu BuaoB (- u K-ctparerun).

[Tonsatue 06 »sKonornyeckoil Hume BuAa. MecrtoobuTanue. MHoromepHas MoJeib
skosnorudyeckor Humm Jx.M. Xatunncona. Paszmepsl sxonorndeckoi HumM. [loreHnnansHas n
peanu30BaHHAS HULIM.

Bug kak cucrema nonymnsiuuil. Apeanbl BUIOB. BUAbl MU HMX U3HEHHBIE CTPATETUU.
DKOJIOTUYECKN € YIKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEIAEHUS M MHUIpaluid >KUBOTHBIX. buonorudeckue uWHBa3UU
YYy>KE€POJIHBIX BUIOB.

JdemoHcTpanuun

IToprper: I>x. . XaT4nHCOH.

Tabnuibl U cXeMbl: «DKOJIOTMYECKUE XapaKTEPUCTUKU Momysiuny, «[IpoctpancTBeHHas
CTpYKTypa momyisiun», «Bo3pacTHble mnupaMuabl mnomyisinun», «CKOpOCTh 3acelieHus
NOBEPXHOCTH 3€MJIM Pa3IMYHBIMU OpraHusmMamMm», «Moguenp skosiornyeckord Humm Jlx. U.
XaTYUHCOHAY.

ObopynoBanue: repdapuu pacTeHHUH, KOJUIEKIINH KUBOTHBIX.

JlaGopaTropHasi padota «IIpucrnocoOnenus ceMsH pacTeHHI K pacCeIeHUIO.

Tema 9. Jkoa0rus coo01EecTB. IKOJOTHIYECKHE CHCTEMBI.

CoobmectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBs3u MeXAy OpraHu3MaMu B
OuoIeHO3e.

Oxocuctema kak OTkKpbiTas cucrema (A. Jkx. Tencnm). DyHKUHOHAJIBHBIE OJIOKH
OpPraHU3MOB B JKOCHUCTEME: MPOIYIEHTHI, KOHCYMEHTHI, PEAYLEHTH. Tpoduueckue ypOoBHH.
Tpoduueckue nenu u cetu. AOMOTHYECKUE OJOKM dKOCHCTEM. [10UBBI M MITBI B DKOCHCTEMaX.
KpyroBopot BeniecTs v moToOK 3HEPTUH B IKOCUCTEME.

OCHOBHBIE TTOKa3aTeNM YKOCUCTEMBL. bruoMacca n mpogyKuus. KOJOrH4eCKHe MU PaMUIbI
qyuce, OMOMacchl M SHEPTHUH.

Hunamuxa skocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu. HanpaBieHHbIe
3aKOHOMEpHBIE CMEHBI COOOIECTB — CyKieccuu. [lepBUuHbIE U BTOPUUYHBIE CYKIIECCUM U UX
NPUYMHBL. AHTPOINIOTEHHBIE BO3JCHCTBHS Ha cykineccud. KimMakcHOe — cOoOIIecTBO.
buopaznooOpa3ue u moaHOTa KPyroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[TpupoaHble IKOCUCTEMBI. JDKocucmemvl 03€p U pex. DKOCUCEeMbl MOpell U OKeaHos.
Oxocucmemvl myHop, ecos, cmenetil, NyCmvlHb.

AHTpOIIOTeHHbBIE  3KOCHUCTEMBI. ArposkocucreMa. ArpoueHo3. Paznuuus wMexny
AQHTPOIIOT€HHBIMU U TPUPOJHBIMHU SKOCUCTEMAMM.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOosKkocucTeM. ['oponckas ¢uopa u dayHa.
CunanTponu3aisi TOpoAckoi  ¢ayHbel. buonormueckoe U XO3sIICTBEHHOE 3HAYEHUE
arpodKOCUCTEM U YPOOIKOCUCTEM.

3aKkOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aMMOJICUCTBHI  OpraHM3MOB B
skocucreMax. Ponb kackadnoeo s¢hghexkma u 6U008-20UpPuKamopos (Knouesvix 6udos) 6
@yHxyuonuposanuu  dxocucmem. lIlepeHOC DHEPruM U  BEIIECTB MEXAY CMEKHBIMH
SKOCUCTEMaMH. Y CTOMYMBOCTh OPraHU3MOB, TONYJSUMA W DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX M AaHTPOINOT €HHBIX BO3/1€CTBUIA.

Mexanuzmvl  8030eticmeus  3a2pA3HEHUll  pA3HLIX MUNOE HA  CYOOP2AHUSMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCEMHOM YVPOBHAX, OCHOBbl 3IKOJIO2UHECKO20
HOPMUPOBAHUSL AHMPONO2eHH020 6030eticmausi. MeTonoa0russ MOHUTOPHUHTA €CTECTBEHHBIX U
AQHTPOIOT€HHBIX YKOCUCTEM.



JleMoHCcTpanuu

IToptpert: A. [Ix. Tencnu.

Tabnumpt u cxembl: «CTpyKTypa OHOIIEHO3a», « IKOCHCTEMA IHUPOKOJIMCTBEHHOTO JIecay,
«JxocucrtemMa XBOHHOro Jjeca», «@DyHKIHOHAJIbHBIE TPYIIbl OPraHU3MOB B 3KOCHCTEME,
«Kpyrosopor BemectB B 3kocucreme», «llemm mnuraHus (mactOuInHAs, JIETPUTHAN)»,
«DQKoyoruyeckas mupammuaa qucen, «IKoJoruueckas nupaMmuga OuomMacco», «KoJIorndeckas
nupamuja sHeprum», «O6pa3oBanue Oonortay, «llepBuunast cykueccus», «BoccraHoBieHHe
jeca moclie mnoxapa», «9KOCHCTEMa 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB M INOTOK
SHEPruu B arpoueHosey, «IIpumepsr ypoboskocucremy.

Ob6opynoBanue: repOapul pacTeHUi, KOJIEKIMH HACEKOMBIX, dydella NTHII U 3Bepei,
repOapuu KyJIbTYPHBIX M TUKOPACTYIINX PaCTEHUH, aKBapUYM KaK MOJIENb SKOCHCTEMBI.

IIpakTuyeckas padora «3yueHue u onucanue ypoo3KoCHCTEMBD».

JlaGopaTropHasi padora «/3yueHue pazHooOpa3usi MEJIKUX ITOYBEHHBIX UYJIEHHUCTOHOIUX B
pa3HBIX 3KOCHCTEMAX).

JKcKypens «JKCKypcus B TUIIMYHBIM OuoreoueHo3 (B 1yOpaBy, Oepe3HsK, €IbHHUK, Ha
CYXOJIOJIbHBIA HJIM TTOMMEHHBIH JIYyT, 03€p0, 00JIOTO)».

IKcKypeHus «KCKYpcus B arpodKOCUCTEMY (Ha MOJIe WM B TEIJIMYHOE XO035HCTBO)».

Tema 10. buocdepa — rirodanbHas IkocHUcTEMA

buocepa — obmenyanerapHas o6onouka 3emiu, I7I€ CYLIECTBYET WJIM CyIEeCTBOBaja
*u3Hb. PazButue npeacraBienuii o 6uocdepe B Tpynax 3. 3rocca. Yuenue B. U. Bepnaackoro o
6uocgepe. Obnactu Ouocdeps! u e€ cocran. JKuBoe BeuiecTso 6uochepsl U ero PyHKIHUHU.

3aKOHOMEpPHOCTH cyliecTBOBaHUs Onochepbl. OcodbeHHoCcTH OMOChEphl Kak rI00aIbHON
skocucteMbl. /luHamuueckoe paBHOBecue B Ouochepe. KpyroBopoTel Bemiects U
O6uoreoxnuMu4eckue UKIbI (yriiepoaa, a3ota). PUTMHYHOCTS siBieHU B 6nochepe.

3oHanbHOCTH Ouocdepsl. [lonsTue o 6uome. OCHOBHBIE OMOMBI CYIIM: TYHJpa, XBOIHBIE
Jeca, CMELIaHHbIE U IIMPOKOJUCTBEHHBIE JI€CA, CTEMH, CaBaHHbI, IIyCThIHU, TPOIIMYECKHE JIeca,
BBICOKOTOpbsi. KiluMaT, pacTUTENBHBIN U KUBOTHBIM MUpP OMOMOB CYIIIH.

CtpykTypa ¥ (QYHKIHUS SKMBBIX CHCTEM, OLEHKAa HX pECypCHOro TIOTEHIHana u
O6nochepHbIX HYyHKIHHA.

JdeMoHcTpanuu

[TopTpetsl: B. U. Bepnanckuii, 3. 3rocc.

Tabmuusl u cxemsl: «I'eocdepsl 3emumn», «KpyroBopor azora B npupozae», «Kpyrosopor
yriaepona B mpupone», «KpyroBopor kuciaopona B npupone», «KpyroBopor Boasl B IpUpPOIE»,
«OcHoBHBIE Ouombl cymm», «Kimumartuueckue mosca 3emum», «Tynapa», «Taiiray,
«Cmemannpii  sec», «llIupokonuctBennelii nec», «Crenb», «CaBaHHay», «IlycTbiHAY,
«Tponmueckuii ecy.

O6opynoBanue: repdapun pacTeHUI pa3HBIX OMOMOB, KOJIJIEKIIUHU KUBOTHBIX.

Tema 11. YesnnoBek U OKpy Kamomas cpeaa

DKOJIOTUUECKHE KPHU3UCHl W WX NpUYMHBL. BosneiictBue uenoBeka Ha Owuochepy.
3arps3HeHHe BO3AYIIHON cpenbl. OxpaHa Bo3ayxa. 3arps3HeHue BOAHOM cpeabl. OxpaHa
BOJIHBIX pecypcoB. Pazpymienne nmoussl. OXpaHa MOUYBEHHBIX pecypcoB. Mi3MeHeHue kiaumara.

AHTpONOr€HHOE BO3JECHCTBME HA PACTUTENBbHBIA M JKUBOTHBIM Mup. OXxpaHa
PacTUTEIHHOI'0 U KUBOTHOIO MUpa. OCHOBHBIE TPUHILIUIIBI OXpaHbl TPUPoAbl. KpacHble KHUTH.
Oco6o0 oxpansembie npupoansie Tepputopun (OOIIT). boranuueckue caapl U 300J0THYECKUE
MapKH.



OCHOBHBIE MPUHIMIBI YCTOHYUBOTO Pa3BUTHs YelIOBEUYECTBA M NMPUPObL. PanuoHansHOe
IIPUPOJIONIONB30BAHME U COXpPaHEHHWE OMOJOruyeckoro pasHooOpasus 3emyu. OOume
3aKOHOMEPHOCTH TJI00aIbHBIX 3KOJIOTHYECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOI0 KpH3Hca
U €r0 BEPOSITHBIE MOCIIEICTBHUS.

PazBuTe METOZOB MOHHUTOPMHIAa pa3BUTUS OMNACHBIX TEXHOTEHHBIX IIPOL[ECCOB.
Cucmemmnvie uccredosauus nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOU
sHepeemuxke. buonocuueckoe paznoobpasue u ouopecypcuvl. Hayuonanonvle ungopmayuonuvie
cucmemsl, obecneyusaiowue O00CMyn K UHOOPMAYUU NO COCMOAHUIO OMOEIbHLIX 6U008 U
akocucmem. OCHOBbl IKOpeadbUIUMayuu IKOCUcCmeMm 1 cnocooos 60pbobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemHbix 3KOCUCTNEM.

JdemoHcTpanuun

Tabmuubl W cxeMmbl: «3arps3HeHHe aTMocdepbl», «3arps3HeHHe TuaApocheps»,
«3arpszHeHue 1ouBb», «llapHukoBbil 3dQdexT», «Ocobo oxpaHseMble HPUPOIHBIE
TEPPUTOPUMY», «MOIeNTH YIIPaBIsIEMOro MUPay.

Ob6opynoBanue: ¢ororpaduu OoxpaHsIeMbIX pacTeHUH M SKMBOTHbIX KpacHoM KHUTH
Poccuiickoit ®enepannu, KpacHoi KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMUBI 11O BUOJIOI'MA
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHUS OO0YyYaroIMMHCS
MIporpamMmm CpeHero ooIiero oopazoBaHus: JUYHOCTHBIE, METANIPEAMETHbIE U NTPEIMETHBIE.

B cTpyKkType NTUYHOCTHBIX pPE3yJNbTATOB OCBOCHUS MPOrPaMMBbI IO OMOJIOTHUU BBIICIICHBI
CIIEAYIOIIME  COCTABIAIOIIME: OCO3HAHHE OOYYAIOUMMHCS  POCCHUMCKOW  IpakAaHCKOU
HACHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOATCIIBHOCTU U CaMOOIIPCACIICHUIO,
Hanuyue momusayuu K OOydeHHIO0 OWOJIOTUH, YeleHanpaeieHHoe paszeumie BHYTPEHHHUX
yOSKICHUH JTMYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEW M MCTOPHYECKUX TPAIUIUI Pa3BUTHUS
OMOJIOTMUECKOr0 3HAHUS, 20MOGHOCMb U CHOCOOHOCMb O0YYAIOUIMXCS PYKOBOJICTBOBATHCS B
CBOEH  JI€ATEIbHOCTM  IIEHHOCTHO-CMBICIIOBBIMH  YCTaHOBKaMH, MPHUCYIIUMU  CHCTEMeE
OMONOrMuecKoro  oOpa3oBaHUs, HaAIuuue  NPABOCO3HAHUS ~ DKOJIOTMUECKOW  KyJIbTYpBI,
CnOCOOHOCMU CMABUMb €U U CTPOUTD KU3HEHHBIE TUTAHBI.

JInuHOCTHBIE PE3yIbTaTHl OCBOEHUS MPOrpPaMMbI IO OHMOJIOTUU JOCTUTAIOTCS B €IMHCTBE
y4eOHOW M BOCHUTATENLHOW AESITENbHOCTH B COOTBETCTBHHM C TPATUIMOHHBIMU POCCUNCKHUMHU
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMHU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHSATHIMU B
obIliecTBe IMpaBUIaMM U HOpPMaMH TMOBEIEHHS U CIHOCOOCTBYIOT IpoOlleccaM CaMOIIO3HAHMS,
CaMOBOCIIUTAaHUA U CaMOPa3BUTHsA, Pa3BUTHA BHYTpeHHeﬁ MMO3UIHUHU JIMYHOCTHU, ITaTPUOTU3MA U
YBAXKEHHS K 3aKOHY U IIPABOIIOPSANKY, YEIOBEKY Tpyda M CTaplIeMy ITOKOJICHUIO, B3aUMHOI'O
yBaXEHUs, OEpeXHOro  OTHOLIEHHS K  KYJIbTYPHOMY  HacleAMI0 UM TPaJAuLHIM
MHOT'OHaIMOHaIbHOro Hapoaa Poccuiickoil denepannu, Mpupoe U OKpyKaroIIe cpene.

JImyHOCTHEIE PE3YIbTATBI OCBOCHUS y‘IC6HOFO npeameTa «buonorusy JOJIKHBI OTpaXaTb
TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOACTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEU
HO3I/II_II/ICI71 JIMYHOCTH, CHCTEMOMH OEHHOCTHBIX OpHeHTaHHfI, MO3UTUBHBIX BHYTPCHHUX
yOeXIeHUH, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IICHHOCTSM POCCHHCKOrO  OOIIecTBa,
paCIMpCHUC JKXKU3HCHHOI'O ONbITa W ONbITa ACATCIBHOCTH B MPOLECCC pCain3alilii OCHOBHBIX
HaHpaBHeHI/IfI BOCHUTATEIIHHOM ACATCIIBHOCTH, B TOM YU CJIC B YaCTH:

1) rpasKIaHCcKoOro BOCIUTAHMS :

cOpPMUPOBAHHOCTh T'PAXKAAHCKOW TO3MLIMM  OOydYarollerocs Kak aKTHUBHOTO H
OTBETCTBEHHOTO YJI€HA POCCHIICKOro 00I11ecTBa;

OCO3HAHUE CBOMX KOHCTHTYIHMOHHBIX NpaB M O00S3aHHOCTEH, YBa)KEHHWE 3aKOHA W
IPaBONOPSAKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW AESITEILHOCTU MPU CO3AHUU YUEOHBIX MPOEKTOB,
PECIICHUA YHCGHBIX M IIO3HABATCJIIbHBIX 3a1a4, BBIIIOJTHCHUHN OHMOJIOTHYECKHAX OKCIICPUMCHTOB,

CHOCOOHOCTh  OMpPEACNATh COOCTBEHHYIO TMO3HMIIMI0 TI0 OTHOUIEHUIO K SIBJICHUSM
COBPEMEHHOM )KM3HU U O0BSACHATH €€;

YMCHUE YUUTBIBATH B CBOHUX I[GﬁCTBI/IHX H€O6XOI[I/IMOCTB KOHCTPYKTUBHOI'O
B3ElI/IMOI[€I>iCTBI/I$I JII-O)IGﬁ C pasHbIMU y6e}KI[eHI/I${MI/I, KYJbTYPHBIMU LNEHHOCTAMH U COLIMAJIBHBIM
MIOJIO’KEHUEM;

FOTOBHOCTh K COTPYAHHUYCCTBY B MPOHECCE COBMCCTHOI'O BBINIOJIHCHHUA y‘IC6HLIX,
MO3HAaBAaTCIbHBIX U HCCICAOBATCIBCKUX 3a4a4, YBAXWUTCIBHOI'O OTHOMICHUA K MHCHHIO
OIITIIOHEHTOB TP 00CYKJICHUN CIIOPHBIX BOIIPOCOB OMOIOTMYECKOT0 COAEePIKAHNUS;

TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKOU 1EATEIBHOCTH;



2) NaTPUOTHYECKOTO BOCIIMTAHUS:

chOpPMHUPOBAHHOCTh POCCUIMCKOM TPakIaHCKON MACHTHYHOCTH, MATPUOTU3MA, YBAKECHHUS K
CBOEMY HapoJy, 4YyBCTBA OTBETCTBEHHOCTH niepen PoauHON, ropaoctu 3a CBOW Kpai, CBOKO
Ponuny, cBOil SI3bIK M KYJIBTYpY, IPOLLIOE U HACTOAIEE MHOIOHAIIMOHAJIbHOI0 Hapoja Poccuu;

[IEHHOCTHOE OTHOIIEHHWE K TMPUPOAHOMY HACIEIUI0O U MaMATHUKAM IPUPOJBbI,
JocTKeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIOCOOHOCTh OIEHMBATh BKJAJ POCCHUICKHUX YYEHBIX B CTAaHOBJEHHE U pPa3BUTHE
OHMONOrny, TOHUMAaHUs 3HAYSHHS OM OJIOTHH B MO3HAHUU 3aKOHOB IPUPOIBI, B )KH3HH YEIOBEKa U
COBpPEMEHHOI'0 O0IIECTBa;

ujelHas yoex1EHHOCTb, FOTOBHOCTD K CIIYXEHHIO U 3ammTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME TYXOBHBIX LIEHHOCTEH POCCUICKOIO HAPOAA;

c(OpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STHUECKOT'0 MTOBE/ICHNUS;

CIOCOOHOCTh OLIEHHWBATh CHTYAaIlMI0 M IMPUHUMATh OCO3HAHHBIE PELICHHS, OPHEHTUPYSCh
Ha MOpaJibHO-HPAaBCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HAHUE JIMYHOT'0 BKJIAJ]a B MOCTPOEHHE YCTOMYUBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM pPOJUTENSAM, CO3/JaHMI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O MPHUHATHS LIEHHOCTEH CEeMEMHON KM3HU B COOTBETCTBUM C TPAJAULMSIMHU HApPOJOB
Poccuu;

4) 3¢TeTHYEeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOILIEHUE K MHUPY, BKJIOYasl 3CTETUKY ObITa, HAYYHOI'O U TEXHHUYECKOIO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIECHUH;

MOHMMaHKE 3MOI[MOHAJILHOT' O BO3/I€ICTBHS )KMBOM MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPaKEHHIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMJICHHE MPOSIBITH
KauecTBa TBOPUECKOM JINYHOCTH;

5) ¢usnueckoro BocnuTaHusi, (GOPMHUPOBAHUS  KYJbTYPbl  310POBbS U
AMOLHOHAJIBHOIO 0J1ar0NOJIyYHsI:

IIOHMMaHUE U peann3anus 310poBoro U 0ezonacHoro odpasa KU3HM (30pOBOE MUTAHUE,
COOJII0/IeHNE TUTUEHUYECKUX MPaBUI U HOPM, COAIAHCHPOBAHHBIN PEKUM 3aHSATHI U OTIBIXA,
peryisipHas ¢u3nueckas AaKTUBHOCTb), OEpEXHOro, OTBETCTBEHHOI'O U KOMIIETEHTHOI'O
OTHOILIEHUS K COOCTBEHHOMY (PH3UYECKOMY M TICUXUYECKOMY 370POBbIO;

MOHMMaHHE II€HHOCTH TMpaBUJ WHIMBUIYaJbHOIO U KOJUIEKTUBHOTO 0€30MacHOro
NOBE/ICHUS B CUTYalUsIX, YTPOKAIOIIUX 3I0POBbIO U KU3HU JIOEH;

OCO3HAHUE TOCTENCTBUNA W HENPUSITUS BPEAHBIX MPUBBIYEK (YHOTpeOJIEHUs ajKoros,
HAapKOTHKOB, KYpEHHUS);

6) Tpy10BOIr0 BOCIIMTAHUSA:

TOTOBHOCTb K TPYZlY, OCO3HaHUE LIEHHOCTU MacTepCTBa, TPYA0II00HE;

TOTOBHOCTb K aKTUBHOM /1€ TEIbHOCTH TEXHOJOIMUECKON U COL[MAIbHOM HANpaBIEHHOCTH,
CIOCOOHOCTh ~ MHMUIIMMPOBATh, IJIAHUPOBATH U CaMOCTOSITEJIbHO  BBIIOJHATH  TaKylo
NesITeNIbHOCTD;

MHTEpeC K pasziu4HbIM chepaMm NpodecCHOHATbHON eATEIbHOCTH, YMEHUE COBEpIIATh
OCO3HAaHHBIN BBIOOP OyIy1IeH Mpodeccuu U peaim30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIAHBL;

TOTOBHOCTb U CIIOCOOHOCTb K OOpa30BaHMIO M CaMOOOPAa30BAHMIO HA MPOTSHKEHUM BCEH
KU3HH;

7) 3K0JIOrMYECKOr0 BOCIIMTAHMSI:



HKOJIOTMYECKH 11€7ec000pa3Hoe OTHOILIEHHE K MPUPOJE KaK UCTOYHHUKY JKU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIEHUE YPOBHS SKOJOIMUYECKOH KyJIbTYphl: HPUOOpPETEHHE OIbITa IJIAHUPOBAHM S
MIOCTYIIKOB U OILI€HKU X BO3MOXKHBIX ITOCIIEACTBUM JIJIs1 OKpY’KaIoLIEell Cpebl;

0CO3HaHUE II100aIbHOI0 XapakTepa SKOJIOrMYECKUX Mpo0JieM U MyTel UX pelIeHus;

CIOCOOHOCTH HCIIOJIb30BAaTh MPHOOpETaeMble PH U3yYEeHUU OMOJIOTUN 3HAHUS U YMEHHUS
IpU pelIeHUH MpoOJieM, CBSI3aHHBIX C pPalMOHAIBHBIM IMPHUPOAOIOJIL30BaHHEM (COOII0IeHUE
IIpaBWJI NOBEAEHUS B IPHUPOJE, HANPABICHHBIX HAa COXpPAaHEHHE PABHOBECUS B JKOCHUCTEMaX,
OXpaHy BHUJI0B, 3KOCUCTEM, Ouochepsl);

AKTUBHOE HENpPHUATUE JCHCTBUM, MPUHOCILIMX BPEI OKPYKAIOLIEW NPUPOIHOU cpene,
YMEHHE MPOrHO3UPOBATh HEOJArONpPUSTHBIE 3KOJIOTUYECKHE MOCIEACTBUS MPEANPUHUMAEMbIX
JEMCTBUI U IIPEIOTBPALIATh UX;

HaJIMYMe pPa3BUTOTO 3KOJOIMYECKOI'O MBIIIIEHUS, AKOJIOTMYECKOM KYJIbTYpbl, OIIBITA
JEATEIbHOCTH  JKOJIOTMYECKOM HAaIpaBIE€HHOCTH, YMEHHS pPYKOBOJACTBOBAaTbCS HUMH B
II03HABATEJIbHOW, KOMMYHMKATHUBHOM M COLMAJIBHOM IIPAKTHKE, TOTOBHOCTHM K YYacTHIO B
IIPAaKTUYECKON e TENIbHOCTH IKOJIOrMUYECKON HAlpaBIE€HHOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHMSA:

C(OPMHUPOBAHHOCTL MHMPOBO33PEHMsI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3sBUTHA HAayKdl M OOLIECTBEHHOM IpAaKTUKM, OCHOBAHHOIO Ha JMajiore KyJjbTyp,
CIOCOOCTBYIOLIET0 OCO3HAHUIO CBOEr'0 MECTa B MOJHUKYJIbTYPHOM MHUDPE;

COBEPIIEHCTBOBAHUE S3bIKOBOM U YUTATENHCKOM KYJIBTYphl KaK CpeJCTBA B3aUMOJICHCTBUS
MEX]1y JIFOJbMU U IT03HAHUS MUDA;

MOHMMaHUEe CHenuPUKNA OMOJOTMM KaK HayKH, OCOo3HaHHs e€ poiu B (opMHUpOBAHHMH
paIoHaIbHOI0 HAYYHOI'O MBIIUIEHUS, CO3JJaHUH [[EJIOCTHOTO MPEACTAaBIEHUS 00 OKpYXKaloleM
MUpEe Kak O €IMHCTBE NPHPOJbI, YeJoBeKa U O0OlIecTBa, B TMO3HAHUM HIPUPOAHBIX
3aKOHOMEPHOCTEN U PELIEHUH ITPOOJIEM COXPAHEHUSI IPUPOJIHOTO PABHOBECHUS;

yOeX1EHHOCTh B 3HAYMMOCTU OMOJIOTMU JJII COBPEMEHHON LMBWIN3ALMU: 00ECredyeHus
HOBOTO YPOBHSI Pa3BUTHsI MEAMILMHBI, CO3aHHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, COCOOHBIX
pelaTh pecypcHble MPoOIEMbl Pa3BUTHsI UEJIOBEUECTBA, TOMCKA MyTEH BBIXOJAa U3 IN100ATbHBIX
9KOJIOTHYECKUX MpoOJieM U oOecrieueHus Iepexoia K yCTOWYMBOMY pa3BUTHIO, PAaLlUOHAILHOMY
HCIOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B MOJIy4YE€HUH OMOJIOTMYECKUX 3HAHUN B LENSAX MOBBIIIEHUS 00LIeH
KyJbTYpbl, €CTECTBEHHO-HAYy4YHOM TI'DAaMOTHOCTH, KaK COCTaBHOH dYacTH (yHKIMOHAJIbLHOU
IPaMOTHOCTH 00yuarouuxcs, GopMUpPyeMO TpH N3ydEeHUH OMOJIOTHH;

IIOHMMAaHHE CYIIHOCTM METOJOB IIO3HAHMsS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH MCIIOJIb30BaTh IIOJydaeMble 3HAHMUSA JUIsl aHajdu3a U OOBSACHEHUS SBICHUH
OKPY’KaIOIIEro MHpa U MPOUCXONAIIMX B HEM H3MEHEHUH, yMEHME JejaTb OOOCHOBAaHHBIE
3aKJIIOYEHUS] Ha OCHOBE HAyyHBIX (DAaKTOB M HMEIOLIUXCS JaHHBIX C LENbI0 IOJTy4eHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CAMOCTOSITEJIbHO MCIIOJIB30BATh OMOJIOTMYECKUE 3HAHUS JUISL pPELICHUS
po0JieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTH HAayYHOM JEeATENbHOCTH, TOTOBHOCTh OCYILECTBJIATH MPOEKTHYIO U
HCCJIEZIOBATENLCKYIO 1€ATeIbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb U CIIOCOOHOCTb K HENPEPHIBHOMY OOpa30BaHHUIO M CaMOOOpPa30BAHMIO, K
AKTUBHOMY IIOJY4YEHHMIO HOBBIX 3HAHMM 10 OHOJIOTMM B COOTBETCTBUU C JKU3HEHHBIMH
MOTPEOHOCTSIMH.



METANPEJIMETHBIE PE3YJIBTATbBI

MerTamnpenMerHble pe3yJibTaTbl OCBOEHHUS yueOHOro mpeamera «buosorusp» BKIIOYAIOT:
3HayuMble i1 (OPMUPOBAHHUS MHUPOBO33PEHUS  OOYYAIOLIMXCS  MEXIAUCHUIIIMHAPHBIE
(MexnpeaMeTHbIe) O0IIeHaydHbIe TOHATHS, OTPaXKAIOIUE 11eI0CTHOCTh HAyYHOW KapTHHBI MUPa
U crieriuprKy METOJI0B MMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIHUsl,
sIBJICHHE, TPOIleCC, cucTeMa, Hay4dHbIH (akT, MPUHLHUI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIEN0BaHUE, HAONIOJEHNE, U3MEPEHNE, SKCIEPUMEHT M JPYTrHue€); YHUBEpPCAJIbHbIE
yueOHbIe eWCcTBUS (IIO3HABATENIbHbIE, KOMMYHUKATUBHBIE, PETYJISITUBHBIE), 00ECHEUMBAIOLIME
¢dopmupoBanue (yHKIMOHAIBHOM T'PAMOTHOCTH M COLMATBHOM KOMIETCHIIMH OO0YYaroIIUuXCs;
CIIOCOOHOCTB o0yuaromuxcs HCI0JIb30BaTh OCBOEHHBIE MEXIUCIUIIIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHUS U YHHUBEpCajbHble Yy4eOHbIE JEHCTBUS B IIO3HABATEIbHOM U
COLMAJIBHOM ITPAKTUKE.

B pesynbTare u3yueHuss OHOJOrMM Ha YpPOBHE CpeIHEro oOIero oOpa3oBaHUS Y
oOyuaromierocst 0yayT chopMHpPOBaHbI IO3HABaTE/IbHbIE YHHMBEpCaJlbHbIE yueOHble AeiCTBUS,
KOMMYHMKAaTUBHbBIE YHHMBEpCaJIbHble Yy4eOHble MACHCTBUS, PEryJIATUBHbIC YHUBEPCAJIbHBIC
yueOHbI€ AEHCTBHSI, COBMECTHAS J€STEIbHOCTb.

MeranpeaMerHble pe3yiabTaThl OCBOEGHHUS IpPOrpaMMbl CpelHEro oduiero odpa3oBaHUs
JOJDKHBI OTpaXKaTh:

OBJajieHHe YHHBePCATbHBIMU Y4eOHBIMHU NO3HABATEIbHBIMH AeHiCTBHUAMM:

1) 6a30oBbIe JJOTHYECKHE IeHCTBUS:

CaMoCTOSITENIbHO (POpPMyNIHMpoBaTh M aKTyaJIM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJb30BaTh NPH OCBOCHHWU 3HAHUN MPUEMBI JIOTMYECKOTO MBILIUICHHUS (aHaju3a,
CHHTE3a, CpaBHEHMs, KJacCHU(UKalUK, OOOOIICHUS), pPAaCKpPhIBaThb CMBICT OHOJIOrHYECKHUX
MOHATUH (BBIACIATh UX XapaKTepHbIe MPU3HAKU, YCTaHABIMBATH CBSI3U C IPYTUMU MOHSATUSIMH);

ONpenensaTh LEeNU JEATENbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPHUM HMX JIOCTHXKEHUS,
COOTHOCHUTH PE€3yJbTaThl IEATEIBHOCTH C IOCTABIEHHBIMU LIEJISIMH;

UCMOJb30BaTh OMOJIOTMYECKUE MOHATUSA Ui OOBACHEHMs] (PAKTOB W SIBJICHUI >KUBOU
IIPUPOJIBL;

CTPOUTH JIOTMYECKHE pacCyX AeHHs (MHAYKTUBHbBIE, JEIYKTUBHBIE, 110 aHaJIOTHUHN),
BBISIBJISIT 3aKOHOMEPHOCTH U NPOTHBOPEUUs B paccMaTpUBAeMbIX SIBJICHUSX, (POPMYJIMPOBATH
BBIBO/IbI U 3aKJIFOUEHUS;

IPUMEHATh CXEMHO-MOJIE/IbHbIE CPEACTBA JUIsl MPEACTABICHUS CYLIECTBEHHBIX CBs3ed U
OTHOULIEHUH B M3y4yaeMbIX OMOJOIMYECKHMX OOBEKTaX, a TaKKe MPOTUBOPEUYHH pa3HOro poja,
BBISIBJIGHHBIX B Pa3JIMUHBIX HH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IJIAH PEIIEHUs IPOoOIeMbl ¢ YUETOM aHAIN3a UMEIOLIUXCS MaTepHAJIbHBIX
U HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESITEIbHOCTb, OLEHUBATh COOTBETCTBHE PE3YJbTATOB LIEJM,
OLIEHUBATh PUCKU MOCIIEACTBUM NeATEIbHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH paboOTy B YCIOBUSX pEalbHOr0, BHUPTYaJbHOTO H
KOMOMHHUPOBAHHOT'O B3aUMO/IEH CTBUS

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCIE0BATENbCKHE TeHCTBHS:



BJIQJIETh HAaBBIKAMU Y4eOHO-HCCIIEOBATEIbCKON U MPOEKTHON JeATeIbHOCTH, HABBIKAMHU
paspenieHust mpodJieM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY ITOMCKY METOJIOB
peIIeHUs TPAKTUYECKUX 3a/1a4, IPUMEHCHHIO Pa3JIMYHBIX METOJIOB ITO3HAHHSI,

UCIIOJIb30BATh Ppa3jMYHbIE BUABI JEATEIHHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETANH, TPeOOPA30BAaHUIO U MPHUMEHECHUIO B YYCOHBIX CHUTYallHsSX, B TOM YHCIE ITPU
CO3JJaHHH YYEOHBIX U COITUAIBHBIX TIPOCKTOB;

(bopMHUPOBATh HAYIHBIH THIT MBIIUICHUS, BJIAJICTh HAYIHONH TEPMHUHOJIOTHEH, KIFOYSBBIMU
MOHATUSIMU U METOJAMH,

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33a/ladyll B 00Pa30BATEILHOW ICATETHLHOCTH H
KU3HEHHBIX CHTYaIUsIX;

BBISIBJIATh TMPHUYUHHO-CIICJCTBCHHBIE CBSI3W W AaKTyallM3UpPOBAaTh 3aJady, BBIABUTATH
TUNOTe3y ©€ pelIeHus, HaXOAWTh apryMeHTBl Ul JOKa3aTelIbCTBA CBOWX YTBEPXKICHHA,
3a]1aBaTh MapaMETPhl U KPUTEPUU PEIICHUS;

aHAJIM3MPOBATh IOJIyUEHHbIE B XOJI€ pEIIeHUs 3aJauyd pe3yJbTaThl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATH U3MEH EHUE B HOBBIX YCIIOBHUSX;

JaBaTh OI[EHKY HOBBIM CHTYAIlHsM, OLICHUBATh MPHOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH IIeJIEHANIPABIEHHBIH TOMUCK IMEepeHoca CPeAcTB U CIOcOO0OB AEHCTBUS B
npo¢eCCHOHATBHYIO CpPENy;

yMETh IEpPEHOCUTh 3HAHMS B TIO3HABATENFHYI0O U  IPAKTHUYECKYI0  00IacTu
KHU3HEICATCITHLHOCTH;

YMETh UHTEIPUPOBAThH 3HAHUS U3 PA3HBIX YICOHBIX IIPESIMETOB;

BBIIBUTAaTh HOBBIC HJICH, NpEIJiaraTh OPHUTHHAJIBHBIC MOAXOABI W PEIICHUS, CTABHTh
poOJIeMBI U 3a7auH, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

3) pa6ora ¢ undgopmanueii:

OPUEHTUPOBATHCSA B PA3TUYHBIX MCTOYHHKAX WH(opManuu (TEKCTe y4eOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JIMTEepaType, OMOTOTHIECKHX CIOBAPSX M CIIPABOYHHUKAX, KOMITHIOTEPHBIX
0a3ax maHHBIX, B MHTepHeTe), aHAIM3MPOBATh HMH(MOPMALMIO DPA3IMYHBIX BUAOB U (GopMm
MIPEICTaBICHUS, KPUTHYECKU OIICHUBAThH €€ JOCTOBEPHOCTh U HEMP OTUBOPECUNBOCTb;

bopMyTHpOBaTh 3aMpPOCHl M TPUMEHSATH pPa3IMYHBIE METOABI TMPH TIOUCKE U OTOOpE
Ouonornyeckoil nHMOpPMAaIHU, HEOOXOIUMOM JJIsl BHITIOJIHEHHS YUYeOHBIX 3a]1a4;

NpUOOPETATh OMBIT WCIOJIH30BAHUS HH(POPMANMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpIIEHCTBOBAThH KYJIbTYyPY aKTHBHOT'O HCIIOJIb30BAHUS PA3IMYHBIX IO CKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJbHYIO (QoOpMy TMpencTaBleHUs OHOJIOrHYECKOM
uHdopmaruu (cxeMbl, rpauKy, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTOE);

UCIOJb30BaTh HAYUYHBIM $3bIK B KauecTBE cpelncTBa NHpu pabore ¢ OHUOIOrHYecKoiu
uHbopMaIiel: TPUMEHATh XUMHUYECKUe, (pu3nueckne U MaTeMaTU4ecKHue 3HAKH M CHMBOJIBI,
dbopmyibl, abOpeBUATYpy, HOMEHKJIATYpPy, HCIIOJIb30BaTh M IMPEeoOpa3oBbIBaTh 3HAKOBO-
CHMBOJINYECKHE CPEACTBA HATISITHOCTH;

BJIQJICTh HABBIKAMH pACIO3HABAHUS H 3aIMUTHl  WHGOpPMANHUHA, WHPOPMAIIMOHHON
0€e30I1acCHOCTH JIMYHOCTH.

OBi1aieHHe YHUBEPCATBHBIMH KOMMYHHUKATHBHBIMH €l CTBUSIMU

1) oO1meHue:

OCYIIECTBIISITh KOMMYHHKAIIUU BO BCeX c(epax KU3HHU, aKTUBHO YYacTBOBAThH B JIUAJIOTE
WIH JUCKYCCHU TIO CYIIECTBY OOCYyKIaeMol TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BBICKA3bIBATH
CYXKIICHUS OTHOCHTEIHLHO BBIMIOJHEHUSI TMpEAJiaraeMod 3a/ad, YYUTBHIBATh HMHTEPECHl U
COTJIACOBAaHHOCTh TIO3HUIIHNA JPYTUX YYACTHUKOB TUAJIOTA UIIH JUCKYCCHH);



pacno3HaBaTh HeBepOaJbHbIE CPENCTBA OOLICHUS, IMOHMMAaTh 3HAYEHHUE COLHUAIBHBIX
3HAKOB, MPENOCHIJIOK BO3SHUKHOBEHHSI KOH(QIMKTHBIX CUTYallui, yMETh CMAr4aTh KOH(DJIUKTHI U
BECTHU I1EPErOBOPBHI;

BJIQJIETh PA3IMYHBIMM CHOCOOAMM OOILIEHHS M B3aUMOJEWUCTBHUSA, NOHUMATh HaMEpEHUS
JpPYTUX JIIOJIEeH, NPOSBISTh YBAKUTEIbHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (hopme
(GbopMyITUpPOBaTh CBOM BO3PAXKECHHUS;

pa3BEPHYTO W JIOTMYHO H3J1aratb CBOK TOYKY 3PEHHUS C MCIOJIB30BAHUEM S3BIKOBBIX
CPEACTB.

2) COBMECTHAs JIesITeJIbHOCTh:

MOHUMATh U MCIOJb30BATh NMPEHMYIIECTBA KOMAaHAHON M WHAMBHIYaJbHON pabOTHI MpH
penIeHnr OMOJIOTHYECKOl MpoOIeMBbl, 0OOCHOBBIBATE HEOOXOJMMOCTh NMTPUMEHEHHSI TPYTIIOBBIX
(bopM B3auMOEHCTBYSI IPU PELICHUU YIeOHOH 3a/1a4H;

BbIOMpAaTh TEMAaTUKY U METOAbl COBMECTHBIX AECHCTBUN C YYETOM OOLIMX HHTEPECOB U
BO3MOYKHOCTEH Ka)0r0 4IEHA KOJJIEKTHBA;

IIPUHUMATh LE€JIM COBMECTHOM J€ATEIbHOCTH, OPraHW30BBIBATH U KOOPAHMHHUPOBATH
JNEUCTBUA TO €€ NOCTUKEHHUIO: COCTaBJIATh IJIAaH JIEHCTBUM, PAcCIpenesaTh pPOJU € Y4ETOM
MHEHUH y4aCTHUKOB, 00CYXJIaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHMBATh Ka4e€CTBO CBOETO BKJIAJA M KaXKAOr0 yYaCTHHKA KOMaH/bl B OOIIMI pe3ybTatT
10 pa3paboTaHHBIM KPUTEPUSIM;

IpeJlaraTb HOBBIE IPOEKTHI, OLEHUBATh HJIEU C IO3UIUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATETUYECKOE TIOBEACHHE B pPA3JIMYHBIX CUTYyalMsX,
MIPOSIBIISITH TBOPUECTBO M BOOOpaskeHre, ObITh HHUIIMATHBHBIM.

Ogi1aieHHe YHUBEPCATbHBIMHA PEryJIATHBHBIMH AeHCTBUSIMH:

1) camoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS s BBUIBJICHUS IPOOJIEM W MX pEIIeHUs B
KU3HEHHBIX U y4EOHBIX CUTYyallUsX;

BbIOMpaTh HA OCHOBE OMOJIOIMYECKUX 3HAHUM 1I€JIEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX U IOCTYNKAaxX IO OTHOLIECHUIO K XUBOU IPUPOJE, CBOEMY 3I40POBBIO U 30POBBIO
OKpPYXaloIlUX;

CaMOCTOSITEJIbHO OCYLIECTBJIATH I1O3HABATEIbHYIO JAESITEIbHOCTb, BBISBIATH HPOOJIEMBI,
CTaBuTh U (opMynHpoBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOW MAEATEIBHOCTH MU
KU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENILHO COCTABIIATH IUIAH PEIICHUS MPOOJIeMbl C yUETOM MMEIOLIMXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEANIOUTEHHIA;

JlaBaTh OLEHKY HOBBIM CUTYalUsM;

pacIMpATh paMKH y4eOHOr O IpeIMeTa Ha OCHOBE JIMYHBIX IPEATIOUTEHHH;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh PUOOPETEHHBIN OIIBIT;

Croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBIIEHUIO IIMPOKON SPYAUIIMH B Pa3HbIX 00J1aCTAX
3HAaHWMN, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JAESITEIBHOCTb, OLCHUBATH
COOTBETCTBHE PE3YJIbTATOB LEIISAM;



BJIAJICTh HABBIKAMH [T03HABATENbHOM pedIeKcuy Kak OCO3HAHUS COBEpIIAEMbIX J1eHCTBUH
U MBICIMTEJIbHBIX MPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, UCIOIb30BaTh NPUEMBI pediiekcun
JUIS OLIEHKH CUTYyalllH, BEIOOpa BEPHOI'O PEILICHUS;
YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIIECHHUS 10 UX CHUXKEHUIO;
IIPUHUMATh MOTHUBBI U ApPT'YMEHTHI IPYTHUX [P aHAJIN3€E PE3yJIbTaTOB AESITEIbHOCTH;
3) npunsiTHe ceds M APYrux:
MPUHUMATh ce0s, TOHUMas CBOM HEJJOCTAaTKH U JTOCTOMHCTBA;
IIPUHUMATh MOTHUBBI U apPT'YMEHTHI APYTHUX IIPU AHAJIN3E PE3yIbTATOB IEATECIBHOCTH;
IIpHU3HaBaTh CBOE MPABO U MPaBO JPYrUX Ha OLUIMOKH;
pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MMO3ULIUU APYTOro YEI0BEKa.
HNPEJMETHBIE PE3YJIBTATDBI

[IpenmeTHBIE pE3yabTaThl OCBOCHMS COJEp)KaHUsA yueOHoro npeamera «buonorus» Ha
yri1yOJIEHHOM ypOBHE OpHMEHTHPOBAHBI Ha oOecreyeHue NpopuabHOro 00yueHus: 00yJyaromuxcs
Oouonmorny. OHM BKIIOYAIOT: cneuu@uueckue g OMOJOTMM HaydyHble 3HAHUS, YMEHUA U
CrIoCOObI JIEHCTBMM 110 OCBOGHHUIO, HMHTEPINpETallud M MpeoOpa3oBaHMIO 3HAHUN, BHJIBI
JEeATeNbHOCTH MO TOJYYEHUIO HOBBIX 3HAHUM M UX NPUMEHEHHUIO B PA3JIMYHBIX y4eOHBIX, a
TaKXE B PEAJIbHBIX KU3HEHHBIX cUTyalusax. IIpeqmerHsie pe3ynbTaThl IPEACTaBICHbI 110 TOAaM
U3y4EHHUS.

[IpeameTtHble pe3yibTaThl OCBOEHHUS yueOHoro mnpenmera «buonorus» B 10 knacce
JIOJKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTb 3HAHUN O MECTE U POJI OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYyK, B
(OpMHUPOBAHUU €CTECTBEHHO-HAYYHOM KapTWHBI MHpa, B IO3HAHWU 3aKOHOB MPUPONABI U
peleHuy npo0JieM palliOHAIBHOTO MPUPOAOIOJIB30BAHUS, O BKIIaJ1€ POCCUHCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CHCTEMOM OMOJIOTMYECKUX 3HAHHUI, KOTOpas BKJIOYAaeT: OCHOBOIOJAraroliye
OMONOrNYecKue TEPMUHBI M TOHATHS (KU3HB, KIETKa, OpPraHu3M, MeTa0OoJM3M, TOMEOCTas,
CaMOperyJisilius, CaMOBOCIIPOU3BE/IEHUE, HACIIEICTBEHHOCTb, H3MEHUNBOCTh, POCT U Pa3BUTHE),
Oomonornueckue Teopuu (kierouHas Tteopuss T. IlIBamna, M. Illmeiinena, P. Bupxona,
XpOMOCOMHas Teopusi HaciencTBeHHocTH T. Moprana), yuenus (H. M. BaBunoBa — o neHTpax
MHOroo0pasusi U IPOUCXOXKIECHUS KYJIbTYPHBIX PACTE€HHUI), 3aKOHBI (€AuHOO0Opa3us IMOTOMKOB
IIEPBOI0 MOKOJIEHHUS, PaCIIENICHHs], YUCTOTHl TaMET, HE3aBUCUMOro Hacienosanus I'. Mennens,
TOMOJIOTUYECKUX PSAAOB B HaciencTBeHHOW u3MeHuuBoctd H. V. BaBuioBa), npuHLUIBI
(KOMITJIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMM METOJaMM Hay4HOr'O MO3HAHMS, MUCIOIb3YEeMbIX B OMOJIOrMYECKUX
MCCIIIOBAHUAX KHUBBIX 00BEKTOB (OMUCAHUE, H3MEPEHHE, HAOIIO IeHUE, IKCIIEPUMEHT);

YMEHME BBLACIATh CYLECTBEHHbBIE NPU3HAKU: BUPYCOB, KIETOK MPOKAapUOT U JyKapHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4MCie OaKTepuid, rpuOOB, pacTEeHHI,
KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPraHOB U CHCTEM OpPraHOB PAacTEHHi, )KUBOTHBIX, YEJIOBEKa,
MIPOLIECCOB JKU3HENEATEIbHOCTH, NPOTEKAIOUIMX B OpraHU3Max pacTeHHUH, >XUBOTHBIX MU
YeoBeKa, OMOJOrHYeCKHUX MPOLIECCOB: 0OMEHA BelecTB (MeTabo3M), IpEeBpalleHNs YHEPTUH,
OpoXkeHusi, aBTOTPOPHOr0 U reTepoTpo(HOro THUIOB MUTaHUSA, (POTOCHHTE3a U XEMOCHUHTE3a,
MHUTO3a, Meilo3a, TaMeToreHesa, SMOpHoreHes3a, MOCTIMOPUOHAILHOTO Pa3BUTHS, Pa3MHOXKEHMS,
WHIUBUAYATbHOTO pa3BUTHSA OpraHu3Ma (OHTOT€HEe3a), B3aUMOJEHCTBUS T€HOB, I'eTepo3uca,
HCKYCCTBEHHOT O 0TOODA;



YMEHHE yCTaHABIMBATh B3aMMOCBS3U MEKIY OpraHOMJAMH KIETKH U HX (YHKIHSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEH M UX QYHKIHUSIMH, MEXAY OpraHaMi U CUCTEMaMU OpraHoOB Y
pacTeHU, >XUBOTHBIX M YEJNOBEKa W UX (PYHKUMAMU, MEXKAY CHCTEMaMU OpraHOB M HUX
GYHKUMSIMHM, MEXAY JTalaMd oOMEHa BEIIEeCTB, ATallaMU KJIETOYHOr'0 IMKJIA M >KU3HEHHBIX
LMKIOB OPraHM3MOB, J3TalaMud HMOPHOHAJIBHOIO PpA3BUTHSA, TEHOTHIIOM U (EHOTUIIOM,
(deroTunoM u (hakTOpamMu cpeabl OOUTAHNUS;

YMEHHE BBISIBIATH OTJIMYUTENIbHbIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHCJIE PAacCTEHUH,
KUBOTHBIX U YEJIOBEKa;

YMEHME UCIOIb30BaTh COOTBETCTBYIOIINE apryMEHTHI, OMOJIOrMUECKY0 TEPMHUHOJIOIHIO U
CHUMBOJIMKY JIJIsl JOKA3aTeJIbCTBA POJICTBA OPraHM3MOB Pa3HbIX CUCTEMATUYECKHUX T'PYIIIL;

YMEHHME pellaTh OMOJIOTMYECKHE 3a/Jaud, BBIABIATh IPUUYMHHO-CIIEACTBEHHBIE CBS3U
MEXJy HCCIEAYEMbIMU OHOJIOIMUECKUMHU MpoleccaMd M SIBICHUSMM, J€JaTh BBIBOABI U
IIPOrHO3bI HA OCHOBAHUH I10JIyYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIIOIHATH Ja0OpaTOpHble U MpaKTUYECKue paldoThl, COOMI0ONATh MpaBuia MPHU
paboTe ¢ yueOHBIM | JIA0OPAaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTaTh THIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIbHBIMU CpEICTBAMHU,
bopMynupys 1eNb HCCAe0BaHMs, aHAIM3UPOBATh MOIYyUEHHBIE PE3yIbTaThl U I€TaTh BHIBOBL;

YMEHHE y4acTBOBAaTh B y4eOHO-MCCIEIOBATENbCKON paboTe Mo OMOIOrHH, SKOJOTHU U
MEIUIMHEe, TPOBOAUMON Ha 0a3e MIKOJbHBIX HAyYHBIX OOIIECTB, W MYyOJUYHO MPENCTaBISATh
MOJTyYEHHbIE PE3YIbTaThl HA YUYEHUYECKUX KOH(pepeHIusX;

YMEHHME OLEHUBAaTh OSTHUYECKHE AacCMeKThl COBPEMEHHBIX HCCIEN0BaHUI B 00JacTH
OuoNoruM W MeIuUuHbl (KJIOHMPOBAHHME, HMCKYCCTBEHHOE OIUIOOTBOPEHHE, HANpaBICHHOE
M3MEHEHHE TeHOMa U CO3/IaHH€e TPAHCI'€HHBIX OPraHNU3MOB);

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP Oyaymieit mpodeccrnoHaabHON EeITeTbHOCTH B
obyactu OMOJIOTUH, METUIIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH, CEIbCKOT0 X031CTBa, MUIIEBON
MPOMBIIUICHHOCTH, YTIyONATh IO3HABATENbHBI HHTEpPEC, HAIpPABICHHBI Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH Npodeccud M MPONOJDKEHHE OHMOJIOrMYeckoro oOpa3oBaHUs B
OpraHU3aLMSIX CPETHETO MPOPECCHOHATBHOIO U BHICLIET0 00pa30BaHUs.

IIpenmeTHbIE pe3ynbTaThl OCBOEHUS ydeOHoro mnpeamera «buonorusi» B 11 Kaacce
JOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIM OMOJIOTMH B CUCTEME €CTECTBEHHBIX HayK, B
(GhopMUPOBAaHUN COBPEMEHHOM €CTeCTBEHHO-HAyYHOH KapTUHBI MHpa, B IO3HAHUHM 3aKOHOB
HOPUPOIBI M PEIIEHUH SKOJOTMYECKHX MPOOJEeM YeIOBEYeCTBa, a TAK)KE B PEIICHUU BOIPOCOB
palMOHANBHOTO MPUPOJONOJIb30BaHUSA, U B (OPMUPOBAHUU IICHHOCTHOTO OTHOIIEHUS K
npupoje, OOIIEeCTBY, YEIOBEKY, O BKJIAJ€ POCCHICKHX U 3apyOexHBIX y4EHBIX-OMOIOrOB B
pa3BuTHE OUOJIOTUY;

YMEHHE BJAJIETh CUCTEMOW OMOJIOTMYECKUX 3HAHHM, KOTOpasl BKIIOYAET OMpPEHCICHUS U
MNOHMMAHHUE CYIIHOCTH OCHOBOIIOJIAralomMX OMOJOTMYECKMX TEPMHHOB M TOHATHI (BUZ,
sKkocucrema, Ouocdepa), Oumosornueckue Tteopun (dBodonnoHHas Teopuss Y. [lapBuHa,
CHUHTEeTHUYECKasi Teopusi 3Bojronun), yderus (A. H. CeBepumoBa — 0 MyTSX W HampaBJICHUSX
ssomonnu, B.. BepHaackoro — o 6uocdepe), 3aKoHbI (reHeTnueckoro paBHoBecus [[x. Xapau
u B. BaitnOepra, 3apoasimeBoro cxoxctea K. M. bapa), npaBuna (muaumyma HO. JInbuxa,
9KOJIOTUYECKON MUpPaMUIbl SHEPrun ), runoressl (runoresa «mupa PHK» V. 'unbepra);

YMEHHUE BIJIaJIETh OCHOBHBIMH METOJAaMU HAyYHOTO IIO3HAHMS, HCHOJIb3YEMBIMH B
OMONIOTHYECKUX HCCIEOBAHUAX JKUBBIX OOBEKTOB M JKOCHCTEM (OMHCAaHUE, H3MEpEeHHeE,



HaOJI0IeHNe, SKCIIEPUMEHT), CIIOCOOAMU BBISABJIEHHUS U OLEHKH aHTPOIOTE€HHBIX M3MEHEHUH B
MIPUPOJIE;

YMEHHUE BBIIEISATH CYINICCTBEHHBIC IPH3HAKU: BHJOB, OHWOTEOIEHO30B, JKOCHCTEM H
o6uocdepbl, CTAOMIM3UPYIOIIEro, JBIKYIIETO M Pa3pbIBAIOLIETO €CTECTBEHHOro 0TOopa,
QIUTONATPHYECKOT0 M CHMITATPUYECKOT0 BHI000Pa30BAHMUS, BIMSIHHS IBIKYIINX CHJI SBOJIOLUN
Ha reHo(OH ] MOMyJISIUH, TPUCIIOCOOJIEHHOCTH OPraHU3MOB K cpesie OOMTaHMs, YepeloBaHus
HaIlpaBJICHUH 3BOIOINH, KPYTOBOPOTa BEIIECTB U MOTOKA SHEPIUU B 3KOCHUCTEMAX;

YMEHHUE YCTaHABIMBATh B3aUMOCBS3U MEXKIY IHPOLECCAMH HBOJIOIHUH, JIBHXYIIUMHU
CHJIaMH AHTPOIIOTEHE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCHCTEM U MPUCHOCOOJICHUAMHU K HHUM
OpraHU3MOB;

YMEHUE BBIABIISITh OTIMYUTEIbHBIC TTPU3HAKU JKUBBIX CHCTEM, IPUCIOCOOICHHOCTh BUIOB
K cpene oOuTaHMs, aOMOTUYECKUX U OMOTHYECKMX KOMIIOHEHTOB IKOCHCTEM, B3aUMOCBS3EH
OpraHM3MOB B COOOIIECTBAX, AHTPOIIOI' €HHBIX U3MEHEHUH B 3KOCHCTEMaX CBOEH MECTHOCTH;

YMEHHUE UCIO0Ib30BaTh COOTBETCTBYIOIINE APTyMEHThI, OMOJOrMYECKYI0 TEPMUHOJIOTUIO U
CUMBOJIUKY JUJISi J0Ka3aTelabCTBAa pPOACTBA OPraHU3MOB pa3HBIX CHUCTEMATUYECKUX TpyIIl,
B3aMMOCBSI3M OPraHM3MOB U Cpe/bl OOMTaHUs, €JUHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTH
COXpaHEHUs MHOrooOpa3usi BHJOB M IKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBaHHs MPUPOIbI U
4eJI0BEYECTBA;

yMEHHUE pelaTh OMOJOrMYecKHe 3a/lauyd, BBIABIATH INPUYMHHO-CIIEACTBEHHBIE CBSI3U
MEXKIY HCCIEAyEeMBbIMH OWOJIOTHYECKUMH TPOLECCAMU W SIBJICHUSIMH, [€JaTh BBIBOJIBI H
MIPOTHO3BI HA OCHOBAHHH TIOJYYCHHBIX PE3yJIbTATOB;

YMEHHE BBIIOJHATH Ja00OpaTOpHblEe U MpaKTUYecKue pabdoThl, cOoOM0NaTh MpaBuia MpU
paboTte ¢ yueOHBIM U J1TabopaTOPHBIM 000PYAOBAHUEM;

YMEHUE BBIIBUTATh THUIIOTE3bI, IPOBEPATh HMX OKCIEPUMEHTAIBHBIMH CPEICTBAMH,
(bopMynupys 1eNb HCCIeI0BaHMs, AHATM3UPOBATh MOJTy4YE€HHBIE Pe3yJIbTaThl U JIeJaTh BHIBOJIBI;

yYMEHHUE y4YacTBOBaTh B y4eOHO-MCCIEIOBATEIbCKOM paboTe Mo OMOJOTHH, SKOJIOTHU U
MEIUIMHE, TPOBOJUMON Ha 0a3e MIKOJBbHBIX HAYYHBIX OOMIECTB, W MyOJMYHO IMPEACTABIATH
MOJTY4YEHHBIE PE3YNIbTaThl HA YUCHUYECKUX KOH(EPEHIINSAX;

YMEHHUE OIICHWBATh THUIOTE3bl M TEOPHH O TPOMCXOXKICHUM >KU3HH, YEIOBEKa W
YeJIOBEYECKUX pPac, O MPHYMHAX, MOCIEACTBUSAX M CHOCO0AX IMPENOTBPALICHUS TI00aTIBHBIX
U3MeHeHul B 6nocdepe;

YMEHHUE OCYLIECTBIIATh OCO3HAHHBIN BBIOOD Oyaylel mpodeccCuOHaIbHOMN e TeIbHOCTH B
obnacTh  OMOJIOTMH, DKOJIOTMM, MPUPOIONOJIb30BAHUS, MEAMLHUHBL, OHMOTEXHOJIOIHH,
IICUXOJIOTUH, BETEPUHAPUHU, CEIbCKOI'O XO3sHMCTBA, MUIIEBOH MPOMBIIUIEHHOCTH, YIIIyOJsTh
IIO3HABATeNIbHBIII HMHTEpEC, HalpaBIEHHbIH Ha OCO3HAHHBIH BHIOOP COOTBETCTBYIOILEH
npodeccu M HPOAODKEHHE OHOJIOrMYEecKOro oO0pa3oBaHMs B OpraHU3alUsIX CPEAHEro
po¢ecCHOHATIBHOIO U BhICIIEr0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaundyecTBo 4acoB
HaunMeHoBaHMe pa3ieioB U TeEM DyieKTPOHHbBbIE (I POBBIE)
Ne n/mm Konrpoabnsie | Ilpakruyeckue
MPOrpaMMBsl Bceero o0pa3oBaTesibHbIE pecypchl
padoThI padoThI

1 BHOMOrHs Kak HayKa 1 1 https://lesson.edu.ru/06/11?class=10
2 YKUBBIE CHCTEMBI 1 HX H3yUeHHE 2 https://lesson.edu.ru/06/11?class=10
3 BHOIOIHS KICTKH 2 05 https://lesson.edu.ru/06/11?class=10
4 XHMHUeCKas OpraHH3aIHS KISTKH 10 1 https://lesson.edu.ru/06/11?class=10
5 Crpoene U hYHKIHH KIETKA 8 2 https://lesson.edu.ru/06/11?class=10
6 OOMeH BeIIeCTB U MPEBPAICHUE SHEPTHH B 9 1 1 https://lesson.edu.ru/06/11?class=10

KJICTKC
7 Hacnencreennas nadopmanms u 9 0.5 https://lesson.edu.ru/06/11?class=10

peanu3anus €€ B KIIETKE '
8 D g T——— 6 1 1 https://lesson.edu.ru/06/11?class=10
9 CTpoeHHMe i hYHKITHH OPraHH3MOB 17 15 https://lesson.edu.ru/06/11?class=10
10 Pa3mMHOXEHHE M pa3BUTHE OPraHU3MOB 8 1.5 https:/lesson.edu.ru/06/11?class=10
1 I'eHeTHKa — HayKa O HACJIECTBEHHOCTH U ) 1 05 https://lesson.edu.ru/06/11?class=10

N3MCHUYHNBOCTHU OpFaHI/ISMOB .
12 3aKOHOMEPHOCTH HACIEICTBEHHOCTH 10 1 https:/lesson.edu.ru/06/11?class=10



https://lesson.edu.ru/06/11?class=10
https://lesson.edu.ru/06/11?class=10
https://lesson.edu.ru/06/11?class=10
https://lesson.edu.ru/06/11?class=10
https://lesson.edu.ru/06/11?class=10
https://lesson.edu.ru/06/11?class=10
https://lesson.edu.ru/06/11?class=10
https://lesson.edu.ru/06/11?class=10
https://lesson.edu.ru/06/11?class=10
https://lesson.edu.ru/06/11?class=10
https://lesson.edu.ru/06/11?class=10
https://lesson.edu.ru/06/11?class=10

https://lesson.edu.ru/06/11?class=10

13 3aKOHOMEpPHOCTH U3MEHYUBOCTU 6 1
14 [ eHETHKA YeIoBeKa 3 05 https://lesson.edu.ru/06/11?class=10
15 Ceexims OpraHH3MOB 4 1 https://lesson.edu.ru/06/11?class=10
16 BuorexHoorus 1 CHHTETHY eCKast 4 https://lesson.edu.ru/06/11?class=10
Oounosorus
17 PesepBHOE BpeMs: 1 https://lesson.edu.ru/06/11?class=10
OBIIEE KOJIMYECTBO YACOB I10 102 13

[TPOI'PAMME



https://lesson.edu.ru/06/11?class=10
https://lesson.edu.ru/06/11?class=10
https://lesson.edu.ru/06/11?class=10
https://lesson.edu.ru/06/11?class=10
https://lesson.edu.ru/06/11?class=10

11 KJIACC

KoaunuecTBo yacoB

HaumeHoBaHue pa3ieioB U TeM DJieKTPpOHHbIE (LM poBbIe)
Ne i/mt KonrTpoasnbie | IlpakTuyeckue
NpPOrpamMMsbl Bceero oOpa3oBaTesibHbIE pecypchl
padoThI padoThI
3apoxeHHe U pa3BUTHE https://lesson.edu.ru/06/11?class=11
1 SBOJIIOLIMOHHBIX IIPEICTABICHUN B 4 1
ouonxoruu
2 MHUKDOSBOTIONHS ¥ €8 Pe3yIbTATH 14 2 https://lesson.edu.ru/06/11?class=11
3 MaKpOSBOMOIHs U 68 PE3yTBTATH 6 https://lesson.edu.ru/06/11?class=11
4 [IpoucxokaeHrne U pa3BUTHE KU3HU Ha 15 1 15 https://lesson.edu.ru/06/11?class=11
3emuite '
5 ITporcxoxaeHue yemoBeKa — 10 1 https://lesson.edu.ru/06/11?class=11
AHTPOIIOIEHE3
DKONMorusi — Hayka o https://lesson.edu.ru/06/11?class=11
6 B3aMMOOTHOLICHHUAX OPraHU3MOB U 3 O 5
HaAOPraHU3MCHHBIX CUCTEM C .
OKpY’KaIOIIEH Cpesloi
7 OpraHH3MbI M cpea oGHTaHHS 9 15 https://lesson.edu.ru/06/11?class=11
8 DKONOTHS BHIOB ¥ TOMY/ TSI 9 05 https://lesson.edu.ru/06/11?class=11
9 DKOJIOTUs COOOIIECTB. DKOJIOTUUECKUE 12 05 https://lesson.edu.ru/06/11?class=11
CHCTEMBI '
10 Brochepa — rio6abHas IKOCHCTEMa 6 https://lesson.edu.ru/06/11?class=11
11 Ues0BeK 1 OKPYIKAIOTIA CPEa 6 https://lesson.edu.ru/06/11?class=11




12

Pe3epBHOE Bpems

https://lesson.edu.ru/06/11?class=11

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME

102

7.5




ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
No KoaunuecTBO yacoB Jlara yieKTpOHHBbIE N pPOBbLIE
, Tema ypoka Konrpoabnbie | I[lpakTuueckue o0pa3oBaTesbHbIE
n/n Bcero U3yYCHUS
padoThbI padoThl pecypcsl
buonorust kak KOMIUIEKCHAs HayKa https://lesson.edu.ru/06/11?cl
1 U KaK 4aCTh COBPEMEHHOTO 1 ass=10
oOmrecTBa. XKuBbie CHCTEMBI U UX
CBOMCTBA
https://lesson.edu.ru/06/117cl
2 CraproBoe TecCTUpOBaHUE 1 1 ass=10
5 VPOBHEBAS OPraHH3AIHS KHBEIX . https://lesson.edu.ru/06/112cl
CUCTEM ass=10
. VCTOpHST OTKDBITHS 1 H3YCHUS . https://lesson.edu.ru/06/117cl
kietku. Knerounas teopus ass=10
MeTo/1b1 MOJIEKYJISIPHOM 1 https://lesson.edu.ru/06/117cl
KJIETOYHON OMOJIOTHH. ass=10
[IpakTuyeckas pabora «M3yueHue
5 METOJI0B KJIETOYHON OM OO 1 0.5
(xpomaTtorpadusi, mekTpodopes,
muddepennmanbHOe
nentpudyruporanue, [1L[P)»
https://lesson.edu.ru/06/112cl
6 XVMHYECKHI COCTaB KJIETKU 1 ass=10
7 MuHepabHbIC BEIIIECTBA KJIETKH, 1 https://lesson.edu.ru/06/112cl




ux OUoJoruyecKas poJib

ass=10

OpFaHI/I‘IeCKI/IC BCIICCTBA KJIICTKHU —

oenku. JlabopaTopnast pabora

https://lesson.edu.ru/06/117cl
ass=10

8 0.5

«O6HapyxeHue 0eJIKOB C ITOMOIIBIO

Ka4EeCTBEHHBIX PEAKIUIN»
. CRoifcTBa, KIaCCHGUKATIHS H https://lesson.edu.ru/06/11?cl

(byHKIIUU OEIKOB ass=10
0 OpraHuyecKHe BElecTra KIeTKH — https://lesson.edu.ru/06/11?cl

YIJIEBOJbI ass=10

OpraHHYeCKHE BEIIECTRA KIETKH — https://lesson.edu.ru/06/112cl
11 - ass=10

bl

Hyxneunossie kucnotsl. JTHK u https://lesson.edu.ru/06/117cl

PHK. JlaGopatopnas padoTa ass=10
12 «HMccrnenoBanne HyKJIEHHOBBIX 0.5

KHCIIOT, BBIJICJICHHBIX U3 KIJIETOK

Pa3IMYHBIX OPTaHU3MOBY

Crpoenue u pynkiun ATO. https://lesson.edu.ru/06/112cl
13 Hpyrue mykieo3uarpudocharot ass=10

(HT®D)

Cexsenupoanue JJHK. Mertossr https://lesson.edu.ru/06/11?cl
14 T€HOMUKH, TPAHCKPUIITOMUKH, ass=10

MIPOTEOMHKH

https://lesson.edu.ru/06/117cl

15 MeTozbl CTPYKTYpHOI Onosioruu ass=10
16 Tuner knetok. [Ipokapuotuueckas https://lesson.edu.ru/06/117cl




KJICTKa

ass=10

CrtpoeHne 3yKapuOTHIECKOM
kneTku. [IpakTuyeckas padora

https://lesson.edu.ru/06/117cl
ass=10

17 . . 0.5
«3yueHne CBONCTB KIETOYHOM
MeMOpaHbD»
https://lesson.edu.ru/06/11?cl
18 [ToBepXHOCTHBII anmnapart KJIETKH ass=10
OnHOMEMOpaHHbBIE OPTaHOU/IbI https://lesson.edu.ru/06/11?cl
19 kietku. [Ipaktiuaeckas pabora 0.5 ass=10
«M3yuyeHue qBUKCHHSI [IUTOIIA3MbI
B PACTUTENbHBIX KJIETKAX»
[ToyaBTOHOMHBIE OPraHOU/IbI https://lesson.edu.ru/06/117cl
KJIETKA: MUTOXOHJIPUH, TIJIACTH/IBI. ass=10
20 JlabopaTopHas pabora 05
«MccnenoBanue mia3Monn3a u
JICTIa3MOJTH3a B PACTHTEIBHBIX
KIJIETKaX»
https://lesson.edu.ru/06/112cl
21 HememOpanHbie OpraHou bl KIETKU ass=10
https://lesson.edu.ru/06/11?cl
22 Crtpoenue u QyHKIMU sSapa ass=10
CpaBHHTEIIbHAS XapaKTEPUCTHKA https://lesson.edu.ru/06/112cl
93 KJIETOK dyKapuoT. JlabopaTopHas 05 ass=10
pabora «M3ydueHue cTpoeHus
KJICTOK Pa3JIMYHBIX OPraHH3MOB)
24 AccuMIISIAA U JUCCUMUIISIIIAST — https://lesson.edu.ru/06/117cl




JIBE€ CTOPOHBI MeTabonm3ma. Tumsl
obmeHa BemecTB. JlabopaTopHas
pabota «3yuenue
KaTaJIUTHYECKON aKTUBHOCTH
(hepMeHTOB (Ha IprUMepe aMHIIa3bl
WJIM KaTajas3bl)»

ass=10

DepMEeHTAaTUBHBIN XapakTep
peakIyii KIeTOYHOro MeTabonm3ma.
JlabopatopHas pabora «M3ydeHue

https://lesson.edu.ru/06/112cl
ass=10

25 (hepMEHTATUBHOTO PACIIETIIICHUS 0.5

HIepOKCHIa BOIOPOIa B

PaCTUTEIILHBIX U JKHBOTHBIX

KJICTKaX»

Be/IKH-aKTHRATOPH U GeIKi- https://lesson.edu.ru/06/112cl
20 WHTUOUTOPBI ass=10
. ABTOTPO(HEIHA THI 0GMeHa Zitsp_sl:/élesson.edu.ru/OG/ll?cI

BEIIIECTB ===

https://lesson.edu.ru/06/117cl

28 doTocuHTE3 ass=10

XemocuHTe3. JlaboparopHas paboTa https://lesson.edu.ru/06/11%cl
29 «CpaBHEHHE POLIECCOB 0.5 ass=10

(oTOCHHTE3a U XEMOCHHTE3a»

AHas’poOHbBIC OpraHu3Mbl. Buibt https://lesson.edu.ru/06/117cl
30 opoxenus. JlabopatopHas pabora ass=10

«CpaBHEHHE TIPOLIECCOB OPOXKEHUS

U JIbIXaHUS»
31 A3poOHBIC OpraHu3MBbl. DTarbl https://lesson.edu.ru/06/117cl




SHEPreTUYECKOro ooMeHa. JHeprus
MeMOpPaHHOTO I'PaUEHTA IPOTOHOB.
Cunre3 AT®: Pabota npoToOHHOM
AT®-cunTa3bl

ass=10

O06001IeHnEe U cUCTEMaTU3aLUS
3HaHu# 110 TeMe "OOMEH BEIIECTB U
MpeBpalleHne SHepruu B kierke" /

https://lesson.edu.ru/06/112cl
ass=10

32
KonTtponsHas paborta o reme
"OOMEH BeIeCTB U IIPEBpaIllCHUE
SHEpruu B KieTke"
https://lesson.edu.ru/06/117cl
33 Peakniun MaTpHYHOTO CUHTE3a ass=10
2 T paHCKPHIIHA — MaTpHIHbI https://lesson.edu.ru/06/112cl
cunte3 PHK ass=10
https://lesson.edu.ru/06/112cl
35 Tpancmsiuus u e€ HTamnsl ass=10
26 KopOBaHHe AMHHOKUCIOT. Poltb https://lesson.edu.ru/06/117cl
pubocoMm B OmocuHTe3€e Oenka ass=10
. OpraHH3aIMs TeHOMA Y TIPOKAPHOT https://lesson.edu.ru/06/117cl
U OyKapuoT ass=10
. MoKy ISpHBIE MCXAHH3MBI https://lesson.edu.ru/06/117cl
9KCIIPECCUU TE€HOB Y AYKapHOT ass=10
Bupycbl — Hekierounbie GopMbI https://lesson.edu.ru/06/117cl
39 YKU3HU U OOJTUTaTHBIE MTapa3UuTHhI. 0.5 ass=10

[Ipaktuueckas padota «Co3nanue




MOJIEH BUPYCa»

BupycHbie 3a001eBaHus YeI0BEKA,

https://lesson.edu.ru/06/117cl

40 JKUBOTHBIX, PACTEHUN ass=10
HAaHOTEXHOIOMHH B GHONOMIN 1 https://lesson.edu.ru/06/112cl
4 MEIULIMHE ass=10
https://lesson.edu.ru/06/117cl
42 Ku3HEHHBINM NUKII KIETKH ass=10
https://lesson.edu.ru/06/117cl
43 Martpuunsiii cunte3 JJHK ass=10
Xpomocomsl. JlabopaTopHast https://lesson.edu.ru/06/117cl
44 pabora «3ydueHne XxpoMocom Ha 0.5 ass=10
TOTOBBIX MUKpOIIpenaparax»
https://lesson.edu.ru/06/117cl
45 Jlenenne KIEeTKH — MHUTO3 ass=10
Tuner ketok. Kapuokuues u https://lesson.edu.ru/06/117cl
IIUTOKUHE3. Perysius >kiu3HeHHOT 0 ass=10
46 UKJIa KieTok. JlabopaTopHas 05
pabota «Habmonenne MuTo3a B
KJIETKaX KOHYHMKA KOpeIIKa JIyKa
(Ha rOTOBBIX MUKPOMpEnapaTax)»
O0o0I1IeHHE U CHCTeMAaTH3aIUs https://lesson.edu.ru/06/11?cl
3HaHuU 1o TemaM "HaciencrBennas ass=10
47 nHpOpMaIUs U pean3alus ee B

knerke", "JKU3HEeHHBIN UK
knetkn" / KontposbHas pabora mo




Teme "Peakuuy MaTpu4HOro
cuHTe3a"

https://lesson.edu.ru/06/112cl

48 Opranusm Kak eauHoe 11e10¢e ass=10
Tkanu pacrenuii. JlabopaTopHast https://lesson.edu.ru/06/117cl
49 pabota «/3yueHne TkaHen 0.5 ass=10
pacTeHuin»
TxaHU )KMBOTHBIX U YEJIOBEKA. https://lesson.edu.ru/06/112cl
50 JlabopatopHas pabota «M3ydeHue 0.5 ass=10
TKaHEH KUBOTHBIX)
Opranbl. CHCTEMBbI OPraHoOB. https://lesson.edu.ru/06/117cl
o1 JlaGopaTtopHas pabota «3yuenue 0.5 ass=10
OPraHoB IIBETKOBOT'O PACTCHHSDY
https://lesson.edu.ru/06/11?cl
52 Omnopa Tena opraHu3MoB ass=10
https://lesson.edu.ru/06/117cl
53 JIBUKEHUE OPraHU3MOB ass=10
https://lesson.edu.ru/06/11%cl
54 ITuranne opranu3mMoB ass=10
ITutanue N03BOHOYHBIX JKUBOTHBIX. https://lesson.edu.ru/06/117cl
55 [MumeBapuTenbHas cucTema ass=10
YeloBeKa
https://lesson.edu.ru/06/11%cl
56 JIbIXaHHe OpPraHu3MOB ass=10
57 JIpIXaHHE MO3BOHOYHBIX JKMBOTHBIX https://lesson.edu.ru/06/112cl




1 4YCJIOBCKa

ass=10

https://lesson.edu.ru/06/117cl

58 TpaHCnOpT BEIIECTB y OpraHN3MOB ass=10
KpoBeHocHast cuctema https://lesson.edu.ru/06/117cl
59 IO3BOHOYHBIX )XUBOTHBIX U ass=10
YyeJioBeKa
https://lesson.edu.ru/06/112cl
60 Beinenenue y opranuzmMoB ass=10
https://lesson.edu.ru/06/11?cl
61 3ammTa y OpraHu3MoB ass=10
https://lesson.edu.ru/06/112cl
62 HMMMmyHHas cuctema 4enoBeka ass=10
PaspakHMOCTh U PEryIIsIHs y https://lesson.edu.ru/06/112cl
63 ass=10
OpraHu3MOB ass=1U
I'yMopasbHast perymisius u https://lesson.edu.ru/06/117cl
64 SHJOKPUHHAS CUCTEMA JKMBOTHBIX U ass=10
YyeJI0BeKa
https://lesson.edu.ru/06/112cl
65 @DopMBI pPa3MHOXKEHUSI OPraHU3MOB ass=10
https://lesson.edu.ru/06/112cl
66 [TonoBoe pa3MHOXKEHUE ass=10
67 Meiio3s https://lesson.edu.ru/06/112cl




ass=10

I'amerorene3. O6pazoBaHue u
pa3BUTHUE TOJOBBIX KIETOK.

https://lesson.edu.ru/06/117cl
ass=10

68 JIabopaTtopHas pabora «3yueHue 0.5

CTPOCHUS MOJIOBBIX KIJIETOK Ha

TOTOBBIX MHKPOIperapaTax»

VIH HBHIYATHHOE PA3BHTHE https://lesson.edu.ru/06/117cl
69 OpPraHu3MOB — OHTOT'CHE3 ass=10
. 3AKIIAIKA OPrAHOB U TKAHEH W3 Zitspzsl:/élesson.edu.ru/06/11?cl

3apOJIBIIIEBHIX JTHCTKOB doo= 2V

PocT 1 pa3BuTHE KUBOTHBIX. https://lesson.edu.ru/06/117cl
71 JlabopaTopHas pabora «BpisiBIeHUE 05 ass=10

MIPU3HAKOB CXOJICTBA 3aPOIBIMICH

MTO3BOHOYHBIX JKUBOTHBIX)

Pa3mHOXEeHHE U pa3BUTHE https://lesson.edu.ru/06/112cl
79 pacrenwuii. JJabopatopras padora 05 ass=10

«CTpoeHHe OpraHOB Pa3MHOKEHUS

BBICHIMX PACTECHUIN»

O000111eHNE U CUCTEMATU3ALNS https://lesson.edu.ru/06/117cl

3HaHu# 1o Teme "CTpoeHue u ass=10
73 (GbyHKIIMK opraHu3mMoB" /

KontposbHas pabora 1o teme

"CtpoeHue u GyHKIIMH OPaHU3MOB"

Hcropust CTAHOBIICHUS U PA3BUTHS https://lesson.edu.ru/06/117cl
74 IeHEeTUKU Kak Hayku. OCHOBHbIE 05 ass=10

IIOHATUSA U CUMBOJIBI TCHECTUKH.
Jlabopatopnas pabota «/[po3oduna




Kak OOBEKT I'€HETHUYECKIX
HUCCJIEIOBAHUN

3aKOHOMEPHOCTH HACJIETOBaHUS
npu3HaKoB. MoHOruOpHIHOE
ckpemmBaHnue. [Ipaktnyeckas

https://lesson.edu.ru/06/112cl
ass=10

75 0.5
pabota "M3ydeHue pe3ybTaToB
MOHOFI/I6pI/I}1HOFO CKpCIIII/IBaHI/ISI y
npo30oduier"
6 ITHTONOrHIECKHE OCHOREI https://lesson.edu.ru/06/112cl
MOHOTHOPUTHOTO CKPEIIUBAHUS ass=10
- AHATH3HPYIOLIEE CKPEIMBAHHE. https://lesson.edu.ru/06/112cl
Henonnoe nomMmuHupoBanue ass=10
JuruOpuaHOE CKpEIMBaHUE. https://lesson.edu.ru/06/117cl
78 [IpakTueckas pabota «M3yuenue 05 ass=10
Pe3yJIbTAaTOB AUTHOPHIHOTO '
CKpEIIMBAHUS Y APO30DUITBI
. ITHTONOTHIECKHEG OCHOREI https://lesson.edu.ru/06/112cl
JUTHOPUTHOTO CKPEIMBaHUS ass=10
CLeIIEHHOS HACIETOBARAE https://lesson.edu.ru/06/117cl
80 a0 ass=10
PU3HAKOB e
XPOMOCOMHAs TeOpHs https://lesson.edu.ru/06/112cl
81 HacJe ass=10
JJCTBCHHOCTH
https://lesson.edu.ru/06/112cl
82 I'eneruka nona ass=10
83 leHOTHN KaK LETOCTHAS CUCTEMA https://lesson.edu.ru/06/112cl




ass=10

['eneTnyeckuii KOHTPOJIb Pa3BUTHUSA

https://lesson.edu.ru/06/117cl

84 _

pacTeHUH, )KUBOTHBIX M YEIOBEKA ass=10

MI3MeHIHBOCTS MPH3HAKOB, BHs! https://lesson.edu.ru/06/112cl
85 U3MEHYMBOCTHU ass=10

https://lesson.edu.ru/06/112cl

86 MoauukanrnoHHas H3MEHIUBOCTb ass=10

BapuaronHslii psia u https://lesson.edu.ru/06/117cl

BapuallMOHHAs KPUBas. ass=10

JlabopaTopHas pabora
87 «HMccrenoBanue 3aKOHOMEPHOCTEH 0.5

MOIU(DUKAIIMOHHOW U3MEHYHUBOCTH.

[TocTpoeHue BaprHaIlMOHHOTO psija

Y BapUaLMOHHON KPUBOID)
. [ CHOTHITHYCCKAS H3MEHUHBOCTD. https://lesson.edu.ru/06/117cl

KomOuHaTHBHAS N3MEHYUBOCTD ass=10

MyTanuoHHast U3MEHUYUBOCTb. https://lesson.edu.ru/06/112cl
89 [Tpaktuueckas padora «Myranuu y 05 ass=10

Ipo30¢IITEI (Ha TOTOBBIX '

MHKpOIIpernapaTax )

3aKOHOMEPHOCTH MYTAI[HOHHOT'O https://lesson.edu.ru/06/11?cl
90 npoliecca. DMUTeHEeTHKa U ass=10

SIUTCHOMHMKA
o1 O60BILICHIE 1 CHCTEMATH3ALIA 10 . https://lesson.edu.ru/06/11?cl

Tteme "['eHeTHKa - HayKa o

ass=10




HAaCJIEICTBEHHOCTH U
W3MEHYMBOCTH OPraHU3MOB" /
KonTtponsHas paborta mo reme
"T'eneTnka"

I'eneruka gyenoBeka. [IpakTiuaeckas

https://lesson.edu.ru/06/112cl

92 pabora "CocTaBieHue u aHAIN3 ass=10

pOIOCIOBHON"

https://lesson.edu.ru/06/117cl

93 MeTo1bl MEAUIIMHCKOM I'E€HETUKH ass=10

3HayeHne MEAUIIMHCKON TeHETUKA https://lesson.edu.ru/06/117cl
94 B IIPEIOTBPAIIICHUH U JICUCHUH 05 ass=10

reHEeTHYECKUX 3a00JIeBaHUI

YeloBeKa

OCHOBHBIE ITOHSTHS CEIEKIUH. https://lesson.edu.ru/06/112cl
95 Jlabopatopnas padora "M3yueHue 05 ass=10

COPTOB KYJIbTYPHBIX PACTCHHH 1

MOPOJT JOMAITHUX KUBOTHBIX"

MeTobl CeNeKIIMOHHON PaboTHI. https://lesson.edu.ru/06/112cl
96 JlaGopartopHast pabota "M3y4yenue ass=10

METOJI0B CEJIEKLIUU pacTeHui"

JIOCTH)KEHUs CeIeKIIMK PAaCTeHUN U https://lesson.edu.ru/06/117cl
97 XKUBOTHBIX. [IpakTHueckas pabora ass=10

"IIpuBrBKa pacTeHHI"

CoxpaHeHHe, U3yueHue 1 https://lesson.edu.ru/06/117cl
98 HCIIOJIb30BAHHE F€HETHUYECKUX 0.5 ass=10

pecypcoB
99 BuortexHo0rUs Kak HayKa U https://lesson.edu.ru/06/117cl

OTpacJb IPOU3BOICTBA.




[Ipaktuueckas padota "Hzyuenue
00BEKTOB OMOTEXHOJIOTHH"

ass=10

OcHOBHBIE HaIIPaBJICHUS
CHUHTETUYECKNI OMOJIOTUH.

https://lesson.edu.ru/06/112cl
ass=10

100 1
XpoMOCOMHas ¥ TeHHas
WH)KEHEPHS
https://lesson.edu.ru/06/112cl
101 MennnuHackre OMOTEXHOIOTUH 1 ass=10
L00 KonTposHas paGota 3a kype 10 . https://lesson.edu.ru/06/1172cl
knacca/BIIP ass=10
OBIIEE KOJIMYECTBO YACOB I10 102 135

ITPOTPAMME




11 KJIACC

KoaunuecTBo yacoB

Ne Mara DJieKTPpOHHbIe HU(pOBbIE
Tema ypoka KonrTpoasnbie | IlpakTuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE PecypChl
padoThI padoThI
C) 4.
pomonHomHas Teopus . Aapeita https://lesson.edu.ru/06/11?cla
1 JIBMKyIlrEe CUJIBI DBOJIIOLIMU BHUJIOB 1 ss=11
o Y. /lapBuny. =
https://lesson.edu.ru/06/117class
2 BxoaHoe TectupoBaHue 1 1 =11
Bopn0a 3a cyniectBoBaHue, https://lesson.edu.ru/06/117class
3 €CTECTBEHHBIN U UCKYCCTBEHHBIN 1 =11
oToop
. DOPMUPOBAHHE CHHTETHUECKOH . https://lesson.edu.ru/06/117class
TEOPUHU IBOJIOLUU =11
. DTAITB! SBOIIOIHOHHOTO IPOLIECCA: . https://lesson.edu.ru/06/117class
MHUKPOAIBOJIOIHUS U MAKPOIBOJFOIIHUS =11
i Ty TsIHs — HeMeHTapHAs . https://lesson.edu.ru/06/11?class
€IMHUIIA SBOJIIOILINHT =11
3aKOH I'€HETHYECKOI'0 PaBHOBECHS https://lesson.edu.ru/06/11?class
Jlx. Xapnu, B. BaiinGepra. =11
7 JlabopaTopHas pabora «BpisiBIeHUE 1 05
HM3MEHYHMBOCTH Y 0COO€H 0JTHOTO
BHJIa»
8 DeMeHTapHbIE (PAKTOPBI IBOJOIIHH 1 https://lesson.edu.ru/06/11?class




=11

D¢ddexT ocHoBarens. Ipdekr

https://lesson.edu.ru/06/117class

o OyTBUIOUHOT'O TOPJIBIIIKA =11
0 Murpamyn. U30sIn TOmy Im7ii: Et;is:// lesson.edu.ru/06/11?class
reorpaduveckas, Onosoruueckas ===
" EcrecTBenmbiit 0T60p — ﬁtiris:/llesson.edu.ru/06/11?class
HaIPaBJIIOLIMHI (paKkTOp 3BOIIOLUU —=
https://lesson.edu.ru/06/11?class
12 ITonoBoii oT60p =11
[pucoco0IeHHOCTh OPraHU3MOB https://lesson.edu.ru/06/117class
Kak pe3yJbTaT MUKPOIBOJIOLINH. =11
13 Jlabopatopnas pabora «3ydenne 0.5
apoMopd030B ¥ HAHOATANITAIIUHN Y
pacTeHHH U )KHBOTHBIX)
[Tpumeps! mprucnocodIeHnit y https://lesson.edu.ru/06/117class
OpraHu3MoB: MOP(OIOrHIECKUE, =11
¢uznonornyeckne, ONOXUMUYECKHE,
14 noseseH4eckue. JJaboparopuas 0.5
pabora «IIpucnocobienus
OpraHU3MOB M X OTHOCHTEJbHAs
11e7I€CO00PA3HOCThY
Bup, ero kputepun u CTpyKTypa. https://lesson.edu.ru/06/117class
15 Jlabopatopnas pabora «CpaBHeHUE 05 =11

BHJIOB TI0 MOP(OJIOTHIECKOMY
KPUTEPHUIO»




https://lesson.edu.ru/06/11?class

16 CrpykTypa BHz1a =11
. Bu006pa3oBAHIE KAK PE3YIIBTAT https://lesson.edu.ru/06/11?class

MHUKPO3BOJOOHHA _—11
5 CBS135 MUKPO3BOJIOLIH H https://lesson.edu.ru/06/11?class

SIMUACMHUOJIOTNHU :—11

Makpo3BoITOLHS. https://lesson.edu.ru/06/11?class
19 [TasnieoHTONOrNYECKME METOBI =11

HU3YUYCHU 5BOJIIOLIUA
20 Broreorpadbaeckie MeTos! https://lesson.edu.ru/06/11?class

HU3y4YCHUA SBOJIOIHUH _—11

DMOpPUOIOTHYECKUE U https://lesson.edu.ru/06/117class
21 CpaBHUTEIBHO-MOP(OIOrHYECKUe =11

MCTOJbI U3YUYCHUA SBOJTIOIUU

MonekysipHO-TeHETUIECKHE, https://lesson.edu.ru/06/11?class
22 OMOXMMUYECKUE U MAaTEMATHIECKHE =11

MCTOIbI U3YYCHUA 3BOJIFOIUA

https://lesson.edu.ru/06/117class

23 OO61me 3aKOHOMEPHOCTH IBOJTIOIUN =11

AnanTuBHAs paUalys. https://lesson.edu.ru/06/11?class
24 HepaBHoMepHOCTh TEMIIOB =11

3BOJIFOIMU
25 HayuHbIe THIIOTE3bI IPOHCXOAKTCHUS https://lesson.edu.ru/06/11?class

JKU3HU Ha 3emiie

=11




JloHay4dHble NpeCTaBICHUS O

https://lesson.edu.ru/06/11?class

26 =11
3apOKICHUN KUZHH -1
. OCHOBHBIE STAIE! HEOPTAHHUECKOM https://lesson.edu.ru/06/11?class
SBOJIOLINH =11
https://lesson.edu.ru/06/117class
28 I'nnore3bl 3apoXkAEHUS KUZHU =11
Wcropus 3emiu u MeToIbI €€ https://lesson.edu.ru/06/11?class
29 nu3ydenus. JlaboparopHas pabora 05 =11
«M3ydeHne u onucaHue UCKOMaEeMbIX '
OCTaTKOB JIPEBHHUX OPTaHU3MOBY
20 HauaisHbIe STaTbl OPraHAYECKOil https://lesson.edu.ru/06/11?class
IBOJTIOIIHT =11
https://lesson.edu.ru/06/117class
31 DBOJIONUS SYKAPUOT =11
OCHOBHBI€E HTAIIBI YBOJIFOIIUHA https://lesson.edu.ru/06/117class
pactutensHOro mupa. Ilpakrnueckas =11
32 pabota «/3ydeHne ocoOCHHOCTEH 0.5
CTPOEHHS PACTEHUN pa3HbIX
OTJIEJIOBY
2 OCHOBHbIE YTAIIbI BOJIOLIH https://lesson.edu.ru/06/11?class
YKUBOTHOT'O MHPa =11
DBOJIOLHUS KHUBOTHBIX. https://lesson.edu.ru/06/117class
34 [IpakTnueckas pabora «M3yuenue 05 =11

0COOEHHOCTEW CTPOEHUS
IIO3BOHOYHBIX KUBOTHBIX»




PazBuTHe xu3HM Ha 3emJie Mo 3paM U

https://lesson.edu.ru/06/11?class

35 epruoIam =11
26 MaCCOBbIE BEIMHPAHHS — Ztﬁs:lllesson.edu.ru/06/11?class
9KOJIOTMYECKHUE KPU3HUCHI TTPOIIIOTO ===
. COBPEMEHHEIH SKOMOTHUeCKEii Et;is:// lesson.edu.ru/06/117class
KPHU3HC, €r0 0COOEHHOCTH —==
CoBpeMeHHas cucTema https://lesson.edu.ru/06/11?class
38 oprannyeckoro Mupa. OCHOBHbIE =11
CUCTEMATUYECKUE IPYIIIIBI
OpPraHu3MOB
OO6o001IeHNEe ¥ CHCTEMAaTH3aAIUS https://lesson.edu.ru/06/11?class
3HaAHUM MO TeMaM "MHUKPOIBOTIOLIHS =11
39 U ee pe3ysbTathl”, "Makpo3BOIIOIHS
u ee pe3ynbTaThl"/ KoHTposbHas
pabora o Teme "DBomorus"
https://lesson.edu.ru/06/11?class
40 AHTpoOnosOrus — HayKa O YEIOBEKe =11
PasBuTHe MpenCTABIEHHi 0 https://lesson.edu.ru/06/11?class
4 MIPOU CXOXKICHUHU YEJIOBEKA =11
MecTo uenoBeKa B CUCTEME https://lesson.edu.ru/06/11?class
opranudeckoro mupa. Jlabopatopnas =11
42 pabota «/3yueHue ocobeHHOCTEH 0.5
CTPOCHUS CKeJleTa YeIOBeKa,
CBA3AHHBIX C IIPAMOXOKICHUCM )
43 JIBMXKYIIHME CHIIBI aHTPOIIOTeHEe3a https://lesson.edu.ru/06/11?class




=11

CooTtHoIleHne OHOIOTHYECKUX U

https://lesson.edu.ru/06/117class

44 COIMAJIbHBIX (PAKTOPOB B =11
AHTPOIIOrEeHE3E
https://lesson.edu.ru/06/11?class
45 OCHOBHBIE CTaJIMK aHTPOIIOTE€HE3A =11
https://lesson.edu.ru/06/11?class
46 ITaneoreneTuka u majeoreHOMHIKa =11
https://lesson.edu.ru/06/11?class
47 OBOJIOLIMS COBPEMEHHOT'O Y€JI0BEKA =11
Yenoseueckue pacel. [IpakTudeckas https://lesson.edu.ru/06/117class
48 pabota «3ydueHune 3K0IOrHIeCKIX 0.5 =11
aJanTaInii 9eJoBeKa
4o MeX T CHATLIAHAPHBIE METOTEI https://lesson.edu.ru/06/11?class
aHTPOIIOJIOT U =11
https://lesson.edu.ru/06/11?class
50 3apoXKACHHUE U PA3BUTHE DKOJIOTHH =11
Merozp! 3konorun. JlabopatopHas https://lesson.edu.ru/06/117class
51 pabota «/3ydeHne MeTo10B 0.5 =11
OKOJIOTHYCCKUX HCCHGHOB&HHﬁ))
e 3HAYCHHE SKOTOIHUCCKIX SHAHMI https://lesson.edu.ru/06/11?class
JJIS1 4EJII0OBEKA =11
53 Dkonmorudeckue haxTopbl https://lesson.edu.ru/06/11?class




=11

Abuorndeckue paktopsl. CBET Kak
IKOJIOTUYECKUH (aKTop.

https://lesson.edu.ru/06/117class
=11

o4 JIabopaTtopHas pabora «BrisBreHue 0.5
MIPUCTIOCOOJIEHUH OPraHU3MOB K
BIIMSIHUIO CBETa»
AGuornyeckue GakTopsl. https://lesson.edu.ru/06/117class
Temneparypa Kak 3KOJIOTHYECKAN =11
55 ¢akrop. JlabopaTopHas padbora 05
«BpIsiBIEHUE TPpHCTIOCOOIEHUIM
OpraHU3MOB K BJIHSIHUIO
TEeMITepaTypb»
Abuorndeckne GpakTopsl. BiaakHOCTh https://lesson.edu.ru/06/11?class
KaK 9KOJOTH4ecKuid paktop. =11
56 JIabopaTtopHas pabora 05
«AHATOMHYECKHE OCOOCHHOCTH
pacTeHul U3 pa3HbIX MECT
OOUTAHHSD
https://lesson.edu.ru/06/11?class
57 Cpenbl oOUTaHKs OPraHU3MOB =11
https://lesson.edu.ru/06/11?class
58 buonornueckue puTMsI -11
https://lesson.edu.ru/06/11?class
59 KuzneHusie GOpMbI OPraHUu3MOB =11
60 buornyeckue GpakTopb https://lesson.edu.ru/06/117class




=11

3HaueHne OUOTUYECKUX
B3aUMOJICHCTBUH JUIA

https://lesson.edu.ru/06/117class
=11

61
CYIIECTBOBAHHSI OPTaHU3MOB B CpeJie
oOuTaHuUs
6 DKOTOTHUECKIE XAPAKTEPUCTHRA https://lesson.edu.ru/06/11?class
MOIYJISIIIAN =11
OCHOBHBIE [TOKA3aTEeJN TOMYJISIIH: https://lesson.edu.ru/06/117class
63 YUCJICHHOCTbD, MJIOTHOCTD, =11
BO3pacTHAs U MOJIOBAs CTPYKTypa
OCHOBHBIE [TOKA3aTEIN MOMYJISIUH: https://lesson.edu.ru/06/117class
64 POXKIAEMOCTh, MPUPOCT, TEMIT POCTA, =11
CMEpPTHOCTh, MUTPALHH
o5 DKoMOrHYECKas CTPYKTYpa https://lesson.edu.ru/06/11?class
MO JISIIIAN =11
66 JTHHAMUKA TOMYISIHH 1 68 https://lesson.edu.ru/06/117class
perymnsmus =11
- KpHBbIC POCTA THCITEHHOCTH https://lesson.edu.ru/06/117class
nomyJsiiuu. KpuBbie BEDKMBaHUS =11
DKOoJNOruuecKas HUIIa BU/IA. https://lesson.edu.ru/06/11?class
68 JlabopaTopnas pabora 05 =11
«[IpucrocoOJieHust CeMsIH pacTeHUI '
K pacCceICHUIO»
https://lesson.edu.ru/06/117class
69 Bun xak cuctema nomymsuit

=11




3aKOHOMEPHOCTHU MMOBEAECHUS U

https://lesson.edu.ru/06/11?class

70 . =11
MUTI'palliy ) KUBOTHBIX e
Co0BIIECTRO OPraHH3MOB — https://lesson.edu.ru/06/11?class
71 =11
OHMOIIeHO3 =11
https://lesson.edu.ru/06/11?class
72 DKOCHUCTEMA KaK OTKpPbITasA CUCTEMA :_]_1
.s KpyroBOpOT BEMIECTB H MOTOK https://lesson.edu.ru/06/11?class
OHEPruu B 5KOCUCTEMC _—11
https://lesson.edu.ru/06/11?class
74 OCHOBHBIE IOKA3aTEIN YKOCHCTEMBI :_]_1
https://lesson.edu.ru/06/11?class
75 DKOJIOruyecKre MupaMubl =11
VI3MeHeHHS cOOBIIECTE — https://lesson.edu.ru/06/11?class
76 =
CYKIECCUU =11
[TpupoHbIE SKOCHCTEMBI. https://lesson.edu.ru/06/117class
77 DKOCHUCTEMBI 03€p U PEK. =11
OKOCHCTEMBI Mopeﬁ 1 OK€aHOB
[MpupoaHbIe SKOCHUCTEMBI. https://lesson.edu.ru/06/117class
78 DKOCHUCTEMBI TYH]IP, JIECOB, CTEMEH, =11
IMyCTBIHb
https://lesson.edu.ru/06/11?class
79 AHTPOIOTr€HHbIE IKOCUCTEMBI =11
80 Ypb6oskocuctemsl. [IpakTryeckas 0.5 https://lesson.edu.ru/06/11?class




pabora «/3ydeHue u onvucaHue
ypOO3KOCHCTEMBI»

=11

3aKOHOMEpPHOCTH (POPMUPOBAHUS

https://lesson.edu.ru/06/11?class

81 OCHOBHBIX B3aHMOJIEH CTBUIA =11
OpFaHI/ISMOB B DKOCHUCTCMaAX
MexaHu3MBI BO3IEUCTBUS https://lesson.edu.ru/06/117class
3arpsA3HCHUN pa3HBIX THIIOB Ha =11
82 CyOOpraHM3MEHHOM,
OpFaHI/I3M€HHOM, HOHyJI?ILII/IOHHOM nu
9KOCHCTEMHOM yYPOBHSIX
Buocdepa — obmenaneTapHas https://lesson.edu.ru/06/11?class
83 _
000J104Ka 3eMu =11
Vuenne B. . Bepuaackoro o https://lesson.edu.ru/06/11?class
84 T _
ouocdepe =11
3aKOHOMEPHOCTH CYIIECTBOBAHHS https://lesson.edu.ru/06/117class
85 _
ounochepsl =11
KpyroBopoTsl BEmecTB https://lesson.edu.ru/06/11?class
86 _
6I/IOF60XI/IMI/IHCCKI/IC IMUKJIbI _—11
g 3onanbHOCTH GHOChepsl. OCHOBHBIE https://lesson.edu.ru/06/117?class
7 _
OMOMBI CyILIU =11
https://lesson.edu.ru/06/11?class
88 YcroitunBocTs Ouocheps =11
DKONOTHYECKHE KPH3UCHI M UX https://lesson.edu.ru/06/117class
89

INPpHUYKUHBI

=11




https://lesson.edu.ru/06/11?class

90 BozneiictBue uenoBeka Ha 6uocdepy =11
o1 AHTPONIOTéHHOE BO3EHCTRHE Ha ﬁtﬁs://lesson.edu.ru/06/11?class

PaCTUTENIbHBINA U KUBOTHBIA MUP —=

https://lesson.edu.ru/06/11?class

92 Oxpana npupoab! -11

OCHOBHEIE MIPHHIIHITE YCTORIHBOTO https://lesson.edu.ru/06/117class
93 pPa3BUTHS YEIOBEYECTBA U IPUPOJIBI =11

ParmoHanbHOE MPUPOI0NOIb30BAHNE https://lesson.edu.ru/06/117class
94 U COXpaHEHUEe OMOIOTHYECKOro =11

pa3HooOpa3us 3eMiin

O06o0I1IeHHE U CHCTEMAaTH3aIUs https://lesson.edu.ru/06/11?class

3HaHUH 10 TeMaM "DKOJIOrus - HayKa =11

0 B3aMMOOTHOIICHUSIX OPraHU3MOB

JPYT C IPYTrOM U HAJIOPTaHU3MEHHBIX

CUCTEM C OKpY»Karouiei cpempoi”,
95 "OpranusMsl U cpena oouranus",

"DKOJIOrUs BUJOB U MOMYJISIIH",

"IKoJ0THSA COOOIIECTB.

OKOJIOTHISCKUE CHCTEMEI",

"Bruocdepa - rmodanpHas

skocucrema" / KontponbsHas paborta

mo Teme "DKojorusa"

https://lesson.edu.ru/06/11?class

96 Pe3epBHBIii ypok

=11




https://lesson.edu.ru/06/11?class

97 Pe3epBHbIii ypok 1 =11
https://lesson.edu.ru/06/117class
98 Pe3epBHBIii ypok 1 =11
https://lesson.edu.ru/06/11?class
99 Pe3epBHBIii ypok 1 =11
https://lesson.edu.ru/06/11?class
100 Pe3epBHBIii ypok 1 =11
Peseprublii ypok. KoHTposbHas https://lesson.edu.ru/06/11?class
101 paboTa 3a Kypc CpPEeIHEH MIKOJIBI. 1 =11
HNrorosas arrecranus.
https://lesson.edu.ru/06/11?class
102 Pe3epBHbIN ypok 1 =11
OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME




ITPOBEPAEMBIE HA EI'D 110 BUOJOI'U TPEBOBAHUA K PE3YJIBTATAM
OCBOEHMSA OCHOBHOM OBPA30BATEJBHOM TPOTPAMMBI CPEJTHET'O
OBIIET'O OBPA30OBAHUA

Kon
NpoBePsIeMOro
TpeOoBaHMs

IIpoBepsiemble TPeOOBAHMA K NPeIMETHBIM Pe3yJbTaTaM 0CBOCHUS
OCHOBHOI 00pa3oBaTe/IbHOI NPOTrPaMMBbI CpeIHero 001ero
oOpazoBaHust

ChopMupoBaHHOCTh 3HAHUI O MECT€ M PO OUOIOTHH B CHCTEME
€CTECTBCHHBIX HayK, B (dbopMUPOBaHHH COBpEMEHHOMU
€CTECTBCHHOHAYYHOW KapTUHBI MHpPa, B MO3HAHUU 3aKOHOB MPUPOJIBI U
pELICHUH )KU3HEHHO BaXKHBIX COLUAIBLHO-ITUYECKUX, IKOHOMUYECKHX,
9KOJIOTHYECKUX MPOOJIEM UEIOBEUECTBa, & TAK)XKE B PEIIICHHUH BOIIPOCOB
paIMOHATIBHOTO TPHPOJIONOIB30BaHus, B HYOPMUPOBAHUH IIEGHHOCTHOTO
OTHOWICHHUS K IPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJC POCCHUUCKUX U

3apyOeKHBIX YIEHBIX — OMOJIOTOB B pa3BUTHE OUOJIOTHUHU

Bnagenune cuctemoil 3HaHMII 00 OCHOBHBIX METOJaX HAay4YHOTO
IMO3HAaHHs, HCIIOJIb3YCMbIX B OHMOJIOrMYECKUX HCCIICO0OBAaHUAX KUBBIX
O0BEKTOB M OKOCHUCTEM (ONHCaHHE, W3MEpEeHHe, MPOBEICHUE
HAOIOJICHHI); CIOCOOAMHU BBISBJICHUS M OIIEHKH aHTPOIOTCHHBIX
M3MEHEHHI B IPUPOIE.

VmMmenne BBIABHUI'aTh THIIOTE3bI, MPOBEPATH WX JKCIICPHUMCHTAJIbHBIMHA
cpeactBamu, (opMynupys 1edb HCCIEeIOBaHMs, aHAJIW3UPOBAThH
IMMOJIYUYCHHBIC PC3YJIbTATHI U A€JIaTh BBIBOJbI.

BrisiBjieHHE 3aBHCHMOCTH MCXKAY HCCICAYCMbIMH  BCJIIMYMHAMU,
00BACHEHNE IMMOJYUYCHHBIX PE3YJIbTATOB U (1)OpMy.]'II/Ip0BaHI/Ie BBIBOJOB C

HCIOJIb30BAHUCM HAYYHBIX HOHHTHP'I, TCOpI/Iﬁ " 3aKOHOB

YMeHue BIajeTh CUCTEMOW OWMOJOTMYECKUX 3HAHWH, KOTOpas
BKJIFOYAET: OCHOBOIMOJATAIONME OMOJIOTMYECKHUE TEPMHUHBI W TIOHSATHS
(Ku3Hb, KJIETKA, TKaHb, OPraH, OPraHW3M, BHJ, TMOMYJISIHUs, SKOCUCTEMA,
ouorieHo3, Orocdepa; METabOIM3M, TOMEOCTa3, KJICTOYHBIH UMMYHHTET,
OnocuHTe3 Oenka, OWOMOJMMEpPBI, JUCKPETHOCTb, CaMOPETYJISIHS,
CaMOBOCIIPOU3BENICHUE, HACJICJCTBCHHOCTD, HW3MEHYUBOCTD,
SHEPro3aBUCHMOCTb, POCT M PA3BUTHE);

Ouonoruueckue Teopuu: KieroyHas Teopuss T. IlIBamna, M.
[netinena, P. BupxoBa; KJIOHaJIbHO-CEJIEKTUBHOrO MMMyHuUTtera Il
Opmux, U.1. MeunukoBa, XpoMOCOMHas TE€OPHUsI HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apoabimieBoro cxoxactBa K. bapa, sBomonnonHas
teopuss Y. JlapBuHA, CHHTETHYECKAass TEOPHUS OBOJIOLUHU, TEOPHUS

anTponorene3a Y. Jlapsuna; teopus Omoreonenoza B.H. Cyxauépa;




yuenue H.J. BaBuiioBa o meHTpax MHOrooOpasusi U MPOUCXOXKIECHUS
KyJIbTypHBIX pacteHudt, ydenue A.H. CeBeproBa o0 nytax u
HaIlpaBJICHHUAX dBOJIONKHU, yueHre B.M. BepHajackoro — o 6uocdepe);
3aKOHBI (€qMHO00pa3usi MOTOMKOB MEPBOrO MOKOJIEHUS, PACIICTICHHUS
MPU3HAKOB, HE3aBUCHMOI'0 HacCJEeJAOBaHUs MNpu3HakoB ['. MeHuens;
CLIEMJICHHOI'O0 HACIeAOBaHUs MPHU3HAKOB W HApYyIICHUS CUEIJICHUS
resoB T. MopraHa; TrOMOJIOTMYECKMX PSJIOB B HAaCIEACTBEHHOMN
u3MmeHunBoctd H.M. BaBwmiioBa; reHermdeckoro paBHoBecHs J[xk.
Xapnu u B. Baiinbepra; 3aponpimeBoro cxoactsa K. bopa;
ouoreHernueckuii 3axkoH J. ['ekkens, ®. Mromiepa);

IPUHLHUIBI (YUCTOTHI TaMET, KOMITJIEMEHTAPHOCTH);

npaBmwia (MuHuMyma HO. JInOuxa, 3K0JIOrnYecKoi MUpaMuIbl YHCel,
Oromacchl ¥ HEprun);

runore3bl (koamepBatHod A.W. Omnapuna, mepBuuHOro OynboHa JIxk.

Xonpeitaa, mukpochep C. Pokca, pudozuma T. Uek)

YMenue peuiatb IMOUCKOBBIC OMOJIOrHYECKUEe 3aJa4M, BBIABIIATH
IMPUYNHHO-CJICACTBCHHLIC CBA3HU MCKOY HCCIICAyCMbIMU
OHOJIOrHYECKUMU O6’I)GKT3MI/I, mnmpoueccamMu W ABJICHUAMU, OCJIAThb
BBIBOABI U IIPOIrHO3bI HA OCHOBAHUM ITOJTYYCHHBIX PC3YJIbTATOB,

COCTaBJIATh I'CHOTUITMYCCKUE CXEMbI CKPCHIMBAHUSA JJIA PAa3HBIX THUIIOB
HacCJICAOBaHWA IMPU3HAKOB Yy OPraHU3MOB, COCTABJIATH CXEMBI IIEPEHOCA

BCHICCTB U SHCPTUHM B SKOCHUCTEMAX (HGHI/I IIMTaHWs1, ITINIIEBLIC CeTI/I)

YMeHHne yCTaHaBIMBATh B3aMMOCBS3M MEKIY CTPOCHHUEM U
(YHKIHUSIMHA: OPraHOMJIOB, KJICTOK pa3HbIX TKAHCW, OpraHaMH W
CHCTEMaMH OpPraHOB y pAaCTEHUWl, KMBOTHBIX M YEJIOBEKA; MEKIY
sTanamMu oOMeHa BEIUIECTB; 3TallaMK KJIETOYHOrO IUKJIA M KHU3HEHHBIX
IIMKJIOB OPraHU3MOB; 3TallaMi AMOPHUOHAIBHOTO Pa3BUTHS; T€HOTUIIOM
u  (Qenorunom, ¢eHotunoM U (pakTopamMu Ccpeabl  OOUTaHWS,
npoleccaMy  SBONIONMHU; JBUXKYIIMMH CHUJaMH  aHTPOIOTCHE3a;
KOMITOHCHTAMH Pa3JIMYHBIX 3KOCHUCTEM M TPUCIIOCOOJICHUSIMU K HHUM

OpraHU3MOB

YMeHune BBIACIATh CYIICCTBCHHBIC ITPU3HAKHN

CTPOCHHSI BUPYCOB, KJIETOK IMPOKAPHOT U 3yKAPUOT; OJHOKJICTOUHBIX
MHOI'OKJICTOYHBIX OpraHu3MOB, BHJOB, 6I/IOFCOHGH030B, 3KOCUCTEM U
Ouocdepbl; CTpPOCHHS OpPraHOB H CHCTEM OpraHOB pacTEHUH,
JKUBOTHBIX, YCJIOBEKA,; IMPOLECCCOB KU3HCACATCIbHOCTH, ITPOTCKAOIINX
B OpraHu3smax paCTeHHﬁ, JKUBOTHBIX H 4YCJIOBCKA, OMOJIOrMYECKUX

mporeccoB: oOMeHa BemiecTB (MerabonmusM), HHpOpPManUU |




IpeBpalleHUs dHEPruu, OpOKeHHsI, aBTOTPO(HOro U reTepoTpodHOro
TUIOB TUTaHMUS, (OTOCHHTE3a W XEMOCHHTE3a, MHUTO03a, Meio3a,
ramMeTroreHesa, AMOpHOreHe3a, MOCTIMOPHOHAIBHOTO  Pa3BUTHS,
pa3MHOXKEHUS, UHAUBUAYaJbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a),
B3aMMOJICHCTBUSL TEHOB, TE€TEpPO3UCa; JACUCTBUM M CKYCCTBEHHOIO
orOopa, CTaOWIM3UPYIONIETO, JABIXKYIIETO H  Pa3phbIBAIOIIETO
€CTECTBEHHOr0 O0TOOpa; aJIONaTpUYecKOro U CUMIATPUUYECKOro
BHUJI000Pa30BaHUS; BIMSHUS ABMKYIIUX CHUJI SBOJIIOIHMH HA T€HO(MOH]
MOMYJISIIIAN; TIPUCIIOCOOTICHHOCTH OPraHu3MOB K Cpelne OOMTaHwuS,
YepeIOBaHMUS HAMpPaBJICHUNU HBOJIOLMH; KPYroBOpOTa BEIIECTB U

IOTOKA SHEPIruu B O9KOCUCTEMAX

C(I)OpMI/IpOBaHHOCTB YMCEHUA BBIACTATH CYHIECTBCHHBIC TIPU3HAKU
BUPYCOB, KJIETOK TIPOKapHOT ¥ OSyKAapHOT; OJHOKJIETOYHBIX M
MHOT'OKJICTOYHBIX OPraHU3MOB, BHUIOB, OMOT€OLIEHO30B U 3KOCHCTEM;
0COOCHHOCTH MPOLIECCOB OOMEHA BEIIECTB M MPEBPAILICHUS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, IIACTUYECKOrO0 M JHEPreTH4ecKoro oOMeHa,
XEMOCHHTE3a, MHUTO03a, MeKo3a, OMNJOJAOTBOPEHUS, PA3BUTUS U
pa3MHOXKEHUS, UHIUBUYaJbHOIO Pa3BUTHUs OpraHu3Ma (OHTOTre€He3a),
00pbOBI 32 CYIIECTBOBAHHE, ECTECTBEHHOI0 0TOOpa, BU000pa3oBaHus,
NPUCIIOCOOJICHHOCTH OpPraHM3MOB K Cpele OOWTaHWsl, BIMSIHUS
KOMITIOHCHTOB 3KOCHUCTEM, aHTPOIIOT CHHBIX H3MEHEHHNH B DKOCHCTEMAaX
CBOEH MECTHOCTH, KPyrOBOpPOTa BEIIECTB M IPEBPAIICHUS SHEPIHH B

ouochepe

YMenue HUCIIOJIb30BAaTh COOTBCTCTBYIOIIIHEC APTYMCHTHI,
6I/IOJ'IOI"I/ILICCKYIO TCPMHUHOJIOTHIO W CUMBOJIMKY UJIA JOKa3aTCJIbCTBA
poacCTBa OPraHM3MOB PA3HBIX CUCTECMATUYCCKHX T'PYIIII; B3aMMOCBIA3H
OpraHu3MoB " CpPCAbL 06I/ITaHI/I${; CAUMHCTBA YCJIOBCUYCCKUX pac,
HeO6XOZ[I/IMOCTI/I 3A0PpOBOI'O 06pa3a JKU3HHU, COXPAHCHUS pa3HOO6paSI/IH
BHUAOB MW JOKOCHUCTEM KaK YCJIOBHA COCYHICCTBOBAHHA IIPUPOABI H

YCI0BCUYCCTBA

YMeHue KpUTHYECKH OICHUBATh HH(OPMAIUI0 OHOJIOrHYECKOro
COZIEp)KAHUS; WHTEPIPETUPOBATh ITHYECKHE ACHEKThl COBPEMEHHBIX
UCCIIEZIOBAHUH B OHOJOTMHM,  MEAWIHMHE,  OHOTEXHOJOTHUH;
paccMmaTpuBaTh rI00anbHbIe 9KOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHIO K HHUM COOCTBEHHYIO

IMO3UIUIO




INEPEYEHb 3JIEMEHTOB COAEPKAHUS, TIPOBEPAEMBbIX HA EI'D ITO
BNOJIOI'NA

Kon

IIpoBepsieMblii 3JIEMEHT COIEPKAHUS

buonorus xak HaykKa. JKuBBIEe cCHCTEMBI 1 X HN3Y4YCHUEC

11

CoBpeMeHHass Ouonorusi — KOMIUIEKCHAas Hayka. buonormueckue HayKH U
u3ydyaeMble UMU TpoOsieMbl. DyHIaMEHTabHbIE, MPHUKIAIHBIE W TOHCKOBBIC
Hay4HbIE N CCIIEIOBaHMsI B OMOJIOTHH.

3naueHue Ouomorud B (QOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
kapTuHbl Mupa. Ilpodeccun, cBszanHble ¢ Ouonoruei. 3HayeHHe OHOJIOTHH B
NPAKTUYECKON JEeATEIbHOCTH YEJIOBEKA: MEIULHUHE, CEJIbCKOM XO3s5HCTBE,

IMPOMBIIIIJICHHOCTHU, OXPAaHC IIPUPOIbI

1.2

XKuBble cucTeMbl Kak NpeaMer u3ydeHus omosoruu. CBONCTBA JKUBBIX CHUCTEM:
€IMHCTBO XMMHYECKOTO COCTaBa, NUCKPETHOCTh U ILIEJIOCTHOCTb, CIOXHOCTb H
YHOPSA0YEHHOCTh CTPYKTYpBI, OTKPBITOCTb, caMOOpraHu3alus,
CaMOBOCIPOU3BEICHHE, Pa3IpaKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHU OpraHU3alMy >KUBBIX CHUCTEM: MOJIEKYJISIPHBIM, KJIETOUHBIM, TKaHEBBIH,
OpraHu3MEHHBIH, MOMYJISIIUOHHO-BU10BOH, SKOCHUCTEMHBIN
(buoreonenotnueckuii), Ouocdepnsiii. I[lpomecchl, MPOUCXOANINE B JKUBBIX
cucreMax. OCHOBHBbIE NPHU3HAKH XKUBOTO. JKW3HBH Kak (opma CyIIeCTBOBAHHS

MaTepuu

1.3

Metonsl Ouonorumdeckoii Hayku. HaOmnromeHue, u3MepeHUe, SKCIICPUMEHT,
cucTeMaruzaius, MeTaaHanus. lloHsaTHEe O 3aBUCMMONW W  HE3aBUCHUMOMU
nepeMeHHou. IInanupoBanue skcrnepuMenTa. IlocTaHoBKa M poBEpKa TUIOTE3.
HyneBas runore3za. Ilonstue BbIOOpKM U €€ poctoBepHOCTh. Pazbpoc B
Ouonornyeckux AaHHBIX. OIlEHKa JOCTOBEPHOCTH ITOJYYCHHBIX PE3YJIbTaTOB.
[IpuyuHbl UCKaXKEHUS PE3yJIbTAaTOB JKcIepuMeHTa. [IoHSITHE CTaTHCTHYECKOro

TECTA

Knerka xak Omonorundeckast cucreMa

2.1

Knerka — cTpykTypHO-(QyHKIIMOHAIbHAS €IMHULA >KUBOro. McTopus OTKpPBITHS
kiaerku. Paborer P. I'yka, A. JleBenryka. Kierounas teopust (T. LlBann, M.
Hneiinen, P. BupxoB). OCHOBHBIE MTOJIOKEHUSI COBPEMEHHOM KJIETOUHOM TEOPHUH.
MeTob! MOJIEKYJISIPHOM U KJIETOYHOU OMOJIOrUU: MUKPOCKOMHUS, XpoMaTorpadus,
anekTpodopes, METOJ MEUYEHBIX aTOMOB, nuddepeHaibHOe

HEeHTPU(PYTrUpOBaHNE, KyIbTHBUPOBAHHUE KIETOK

2.2

XUMHUYECKUH COCTaB KJICTKH. MaKpo-, MUKPO- U YJIbTPAMUKPOIJICMCHTEI. Bona n

€€ poib Kak pacTBOPUTEJI, PEareHTa, y4yacTue B CTPYKTYpPUPOBAHUH KIIETKH,




TEIIOPETYISAUN. MuHepaibHbIE BELIECTBA KJIETKH, UX OHOIOrHYecKas poib.
Posb KaTHOHOB M @aHHOHOB B KJIETKE.

buonornyeckue monaumepsl. belkn. AMHMHOKHCIOTHBIM  COCTaB  OCIKOB.
Crpyktypsl OenkoBoit Mousekynbl. llepBuuHas cTpykTypa Oenka, HMenTHAHAS
CBs3b. BrTopuuHas, TpeTuyHas, 4YETBEPTHUHAs CTPYKTYyphl. JleHaTypauus.
CgoiictBa OenkoB. Knaccudukanus 6enxoB. buonorudeckne GyHKIUU OEIKOB.
VYraeBonsl. MoHOcaxapuabl, Iucaxapuibl, OJUrocaxapuibl U MOJUCAXapUIbL.
O6mmii mmaH cTpoeHWS U (PU3UKO-XUMHUYECKHE CBOHCTBA  yIJIE€BOOB.
buonorunyeckne GpyHKIMM yrieBo0B.

Jlumuaer. TmapodunpHO-THApOPOOHBIE CcBOlcTBA. Kitaccudukanus JMHAIOB.
Tpurmuuepunsl, ¢ochomunuasl, BOCKH, cTepounbl. buonormueckue GyHKIUU
munuoB. OO1me cBoiicTBa OMOJOrHYECKUX MEMOPAaH — TEKy4ecTh, CIOCOOHOCTh
K CaMO03aMbIKaHHIO, TIOJTyTTPOHUIIAEMOCTb.

Hyxnennoseie xucnorsl. JIHK m PHK. CrtpoeHne HYKIEHMHOBBIX KHCIOT.
Hyxneotuasl. [punnun xomminemenTapuoctu. [Ipasuno Yapradda. Ctpykrypa
JHK — nBoitnas cnupans. Mecronaxoxaenue u ounonorunueckue Gynkmuu JTHK.
Bunel PHK. ®yukuun PHK B knetke.

Crpoenue wmonekyasl AT®. Makpospruueckue cBsa3u B Mojekyie ATO.
buonornueckue pynkiun AT®. BoccTaHOBICHHBIC TIEPEHOCUYHKH, X PYHKIIUH B
kierke. CexkBennpoBanue JTHK.

CrpykrypHas Ouonorus: OMoXUMHYEecKHe M OuodU3MUecKne WCCIeIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJIEKY

2.3

Tumbl  KIETOK: DJyKapuoTHYecKas U  MnpokapuoTmueckas. CTPYyKTYpHO-
(yHKIFOHATFHBIE 00Pa30BAHMSI KIICTKH.

CrpoeHue mpokapuoTHUeCKOl kieTku. KierouHas cTeHKa OakTepwili W apXeu.
OcobOeHHOCTH CTpOEHUSI TeTepOTpoPHONW M aBTOTPO(HON NPOKAPHUOTUYECKHUX
KJIETOK. MECTO U poJib TPOKapUOT B OMOIIEHO3aX.

Crpoenrie U (PYyHKIIMOHHMPOBAHHME JYKapHOTHYECKOW KieTku. [lnmasmaTtuueckas
MemOpana (masmanemma). CTpyKTypa IIa3MaTHUYeCKo MeMOpaHbl. TpaHCIoOpT
BEIIECTB 4epe3 IIJIa3MaTH4ecKyro MeMmOpaHy: maccuBHbId  (mauddysus,
obneruénnas nuddysus), aKTUBHBIA (MEPBUYHBIA W BTOPUYHBIA aAKTHBHBIN
tpancnopt). [lomynpoHunaemocts MeMOpaHbl. PaboTa HaTpuii-KaJueBOro
Hacoca. DHJOLMTO3: MUHOUMUTO3, (arounuto3. Dk3omuTo3. KierouHnas cTeHKa.
CtpykTypa U QYHKIMH KICTOYHON CTCHKH PacTEHHH, rpruOOB.

Hwutormasma. I[uto3omb. IluTockener. JIBwkeHue 1muTomniaasmMbel. OpraHouabl
kieTkd. OgHoMeMOpaHHBIE OPraHoOWAbl KJETKH: OJHJIOIJIa3MaTHYecKas CeTh
(BIIC), ammapar I'oabaxu, TU30COMBI, UX cTpoeHue U (yHKIUU. B3aumocBs3b
OJTHOMEMOPaHHBIX OPraHoua0B KieTKH. CTpoeHHe TPaHYJSIPHOTO PETHKYIyMa.

Cunte3 pactBOpuUMBIX OenkoB. CuHHTE3 KIETOYHBIX MeMOpaH. [nmamkwmii




(arpanymapHblid) 3HIOMIA3MAaTHYECKUi peTuKyiayM. CekperopHas (QyHKIHS
annapara ['onbaxu. TpaHcrnopT BeniecTB B KIeTKe. Bakyoim pacTUTENbHBIX
kierok. Knerounslii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOU bl KIIETKH: MUTOXOHAPUH, MIJIACTH/IBI.

Crpoenne u (yHKIMM MUTOXOHIpPUN M Tnactui. llepBuuyHBIC, BTOPUYHBIE H
CIIOKHBIE  TIACTHABI  (OTOCHHTE3MPYIOIIMX  JYKApHOT.  XJIOPOIUIACTHI,
XPOMOIUIACTBI, TJEHKOIIACTHI BBICIIUX PACTEHUH.

HememOpanubie opranounbl kinetku CtpoeHne W (QYHKIIUM HeMeMOpaHHBIX
OpPraHoOWJOB KJIeTKU. Pubocompl. MukpodunamMeHTbl. MBIIIEYHBIC KJIETKH.
Muxkporpy6ouku. Kietounsnii mentp. CTpoeHHE W JBIKEHHE >KTYTUKOB U
pecHnuek. MUKpoTpyOOUKH IIUTOIIIa3Mbl. L{eHTprob.

SAnpo. OGonouka sApa, XpOMaTHH, KapuoIUIa3Ma, SAPBIMIKH, UX CTPOCHUE U
¢ynkuuu. SnepHbiii OenkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacioyiokeHue
xpomocoM B uHTep(PazHoMm siipe. benku xpomaTuHa — TUCTOHBI.

Knerounble BrimoueHusi. CpaBHHUTEIbHAA XapaKTEPUCTHUKA KIETOK 3YKapUOT

(pacTuUTENnBHOM, )KUBOTHOM, TPUOHOMN)

2.4

AccUMWIALUSA U JAUCCUMUIISIIMS — JBE CTOPOHBI Mera0onmu3Mma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(MHBIN U TeTepOoTPOHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
mporeccax. JHepreTMueckoe oOecreueHue KIeTKu: mnpespamieHne ATO B
0oOMEHHBIX Tporeccax. DepMEHTATUBHBIA XapakTep peakluil KIECTOYHOTO
MeTabomu3ma. DepMEeHTH, WX CTPOCHHE, CBOWCTBA M MEXaHHW3M JCHCTBUS.
Kodepmentsl. Otnuunst ¢pepMEHTOB OT HEOPraHUYECKUX KaTaau3aTopoB. benku-
aKTUBATOpPhl M OEIKU-UHTHOUTOPHL. 3aBUCHUMOCTH CKOPOCTH (hepMEHTaTHUBHBIX
peaKIuii OT pa3IMIHbBIX (PaKTOPOB.

IlepBUuHBIl CHUHTE3 OpraHUYecKUX BewecTB B Kierke. dorocuHTe3. Poib
XJIOPOIJIaCTOB B mpouecce (orocuHTe3a. CBeroBas U TeMHOBas (asbl.
[IponykTuBHOCTH (poTOCHMHTE3a. BiusHue pasiauuHbIX (PaKTOPOB Ha CKOPOCTH
(orocuHTe3a. 3HaUeHUE POTOCHHTE3A.

XemocuHTe3. PasHooOpaszue opraHn3MOB-XEMOCHHTETUKOB: HUTPUULUPYIOIIIE
OakTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOAHBIE OakTepuu. 3HAUYCHUE
XEMOCHUHTE3a.

Anas’poOHble opraHu3Mbl. Bunabl Opoxenus. [IponykTel OpokeHUS U HUX
UCIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHBIE MHKPOOPraHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OYAMTEN OOJIC3HEH.

AdpoOHBIE OpPraHW3MBbl. DTambl dHEPreTHYecKoro ooMeHa. IToAroTOBUTEIBHBIN
aTan. ['muKonm3 — 6eCKUCIOPOAHOE paCIIeTIEHUE TITI0KO3bI.

buonornyeckoe OKHCIIEHUE, WM KIETOYHOE JbIXaHWe. Ponb MUTOXOHIApHUH B
npoueccax OMOJIOTUYECKOro OKHCIIEHUSI. [ukinyeckue peaKiuu.

OxucnutensHoe ¢ochopunupoBanue. IIpeumyiecTsa a3poOHOro Nyt ooMeHa




BEIIeCTB Iepes aHadpOoOHBIM. D¢ (HEKTUBHOCTH SHEPreTUUECKOro 0OMeHa

2.5

Peakuun wmatpuyHoro cunresa. [IpMHIMI KOMIUIEMEHTAapHOCTH B PpEAKLUAX
MaTpUYHOI0 CUHTe3a. Peanu3anus HacnencTBeHHoM nHopmanuu. I'eneTnueckuit
Koz, ero cpoicrBa. Tpanckpunuus — marpuudblii cuHTe3 PHK. IlpuHinummnst
TPAaHCKPUIILUU: KOMILJIEMEHTAPHOCTh, aHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTb.
Tpancnauusa u e€ sranbl. Yuactue TpaHcnopTHbix PHK B Onocunrese Genka.
YcnoBust OmocuHTeza Oenka. KommpoBanue amuHOKHcIOT. Pomb pubocom B
OuocuHTe3e Oenka.

Opranuzanus reHoMa y IpoKapHoT U dYKapuoT. Perynsius akTHUBHOCTH T€HOB Y
npokapuoT. ['unoreza onepona (. XKakobd, XK. Mano). Perynsius oOMeHHBIX
nporeccoB B kieTke. Knerounslii romeocras.

Bupycbl — HekneTouHble (OpMBI KU3HM U oOnuraTHele napasutsl. CTpoeHue
IPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHbie 3a0oneBanusi denoBeka, >kuBoTHbIX, pactenuii. CIIMJ, COVID-19,

CoOMaJIbHBIC U MCAUIITMHCKHUC HpO6J’IeMH

2.6

Knerounsiii 1ukn, ero mnepuoasl u peryiasuusa. HWurtepdasza u  muros.
Oco0eHHOCTH MpOoLecCoB, MpoTeKaroumXx B uHTepdasze. Iloaroroska KIEeTKH K
nenenuto.  Ilpecunterndeckuii  (MOCTMUTOTUYECKUH), CHHTETHYECKHUH U
HOCTCUHTETUYECKHH (IPEMUTOTUYECKHIA) ITepHOAbI HHTEP(A3HI.

Marpuunsiii  cuntre3 JHK — perumkanus. [Ipunnunsr penmumkanun  JJHK:
KOMIUJIEMEHTAPHOCTb, IOJYKOHCEPBATUBHBIM CHUHTE3, aHTUIAPAIIEIbHOCTD.
Mexanusm permkanuu JJHK. Xpomocomsl. Ctpoenne xpomocoMm. Tenomepsl u
TejoMepa3a. XPOMOCOMHBI Ha0Op KIJIETKM — KapuoTul. JIWNiaougHeld U
raruiouIHbI  HAaOoOpel  XpomMocoM. ['oMmosoruunbie XpomMocoMbl. IlonoBbie
XPOMOCOMBI.

JHenenune kietkn — muto3. CTaauy MUTO3a U NPOUCXOIAIIME B HUX IPOLECCHI.
Tuner mMuroza. KapnokuHes m nuTokuHe3. buosormdeckoe 3HaueHHE MUTO3A.
Perynsauus MutoTHdeckoro mukia kietku. [IporpamMmupyemast kinetouHast rudens
— afnonTo3.

(DYHKL[I/IOHaJ'H)HaH T'CHOMHKA

OpranusM Kak Ouosoruyeckas cucrema

3.1

OOHOKJIETOYHBIE, KOJIOHHAJIbHBIE, MHOT OKJIETOYHBIE OpraHu3Mbl n
MHOTI'OTKQHEBBIE OPraHU3MBbl.

®opMbl pa3MHOXKEHHSI OpPraHU3MOB: Oecrosioe (BKJItOYas BEreTaTuBHOE) U
noioBoe. Buapl Oecmomoro  pa3MHOXKEHHUs: TOYKOBAHHME,  CIIOPYIISIIHS,
(parMeHTaIMs, KJIOHHPOBAHUE.

[TonoBoe pazmuoxenue. [1onoBsie kieTku, uiau rameTsl. Meio3. Ctaguu Menosa.

[ToBenenune xpomocom B merno3e. Kpoccunrosep. buonornueckuii cmpica Meiio3a




Y TI0JIOBOTO mpouecca. Melo3 u ero Mecto B )KM3HEHHOM LIUKJIE OPraHU3MOB.
IIpenzaponpiiieBoe pa3zButve. ['ameroreHe3 y >KMBOTHBIX. [l0JOBBIE KeJe3bl.
OOpa3zoBanue W pa3BUTHE TOJOBBIX KIeTOK. CrepMaToreHe3 U OOTEHE3.
Crpoenue moJOBBIX KieTOK. OMI0OJOTBOPEHHE M 3MOPHOHATBHOE pPa3BUTHE
XKHUBOTHBIX. CIIOCOOBI OIJIOIOTBOPEHHSI: Hapy)KHOe, BHyTpeHHee. [lapTeHorenes.
WunuBunyansHoe pasButue opraHu3MoB (oHToreHe3). Cragum sMOpHOreHesa
KUBOTHBIX (Ha mpumepe JArymkn). Jpobnenne. Tunsl npodnenus. OcobeHHOCTH
IpoOJieHus MIICKOMUTAIONIMX. 3apObIIIeBble JIMCTKH (TacTpyssius). 3akiaaka
OpraHoB W TKaHEW W3 3apOJbIIIEBBIX JHCTKOB. B3auMHOe BiHsHHE 4YacTeid
pa3BHBalOIerocss 3apojblmia (SMOpUOHANbHAS HWHAYKIUSA). 3akiajka IJIaHa
CTPOEHMSI JKUBOTHOIO KakK pe3yJbTaT HEPAPXUYECKHX B3aUMOJEHCTBHUM T'€HOB.
Brnusaue Ha SMOpHOHAIBHOE pAa3BUTHE pPa3IUYHBIX (PAKTOPOB OKpYyKaromien
Cpenbl.

Poct n pa3zsutue xxuBotHbIX. [locTamOpuonaneHelii nepuos. Ilpsamoe u Henpsmoe
pazBute. Pa3Butue ¢ meramopdo3oM y OECMO3BOHOYHBIX W TIO3BOHOYHBIX
KUBOTHBIX. buonornuyeckoe 3HaueHHE MNPSAMOIO M HEHNPSIMOrO pa3BUTHS, UX
pacrpocTpaHeHue B Ipupoje. THIbl pocTa >KUBOTHBIX. DaKTOphl peryssiuu
pocTta JKMBOTHBIX M uenoBeka. Craguu MOCTAIMOPUOHAIBHOIO Pa3BUTUSA Y
YKUBOTHBIX M uenoBeka. [lepnonsl oHTOreHe3a yenoBeka.

Pasmaoxxenne u pasButHe pacTeHuidl. ['ameroputr u cmopodut. Meiioz B
KU3HEHHOM IMKJie pacrteHuid. OOpa3oBaHue crop B Ipolecce Menosa.
I'amerorenes y pactenuii. ONnogOTBOPEHHE U Pa3BUTHE PACTUTEIBHBIX
OpranusmoB. [|BoiiHOE OIUIOAOTBOPEHNUE y IIBETKOBBIX pacTeHuid. OO6pa3oBaHue n

pa3BUTHE CEMEHU. MeXaHU3MBbI PEryJsiuy OHTOr€He3a Y PACTCHUM U JKUBOTHBIX

3.2

Ucropust crTaHOBIEHHS U pa3BUTUS TEHETHUKM Kak Hayku. OCHOBHBIC
TEHETUYECKUE TMOHSATUS M CUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJUICIIbHBIE
TEHbI, aJbTEPHATHUBHBIC NPU3HAKHA, JTOMHHAHTHBIA M PELECCUBHBIA NpPU3HAK,
FOMO3UI0Ta, TETEPO3UTOTa, 4YHWCTas JIMHUS, TUOPUABL, TEHOTHUI, (EHOTHII.
OcHOBHBIE ~ METOABI TCHETHKU: T'HOPUIOJIOTHYECKUH, LHUTOIOTHYCCKUH,

MOJ'IeKy.]'IﬂpHO'FeHeTI/I‘IeCKI/Iﬁ

3.3

Monorubpunnoe ckpemuBanue. [lepBblii 3akoH MeHaens — 3aK0H eIMH000pa3us
rubpusoB nepBoro nokosjeHus. [IpaBuno pomuHupoBaHus. Bropoil 3akoH
Menpaens — 3akOH paclleIsIeHUs MpU3HAKoB. LluTonormdyeckue OCHOBBI
MOHOTHOPUHOTO CKpeluBaHus. ['unoreza YMCTOTH raMeT.

AHanmusupyromiee ckpenBanue. [IpoMexXyTOUHBIM XapakTep HacIeqOBaHUS.
Pacuenienue npu3HaKkoB IIPU HEMOJHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpeuBanue. Tperuil 3akoH MeHzens — 3aKOH HE3aBHUCHMOIO

HacCJI€aAOBaHHUA MPHU3HAKOB. I_[I/ITOJIOFI/I‘IGCKI/IC OCHOBBI I[I/IFI/I6pI/IIIHOFO




CKpEIlMBaHUSI.
CuerieHHoe HacienoBaHue Impu3HakoB. PaGorer T. Moprana. CreruieHHOe
HacJIe0BaHUE TI'E€HOB, HApPYIIEHHWE CIEIUICHHS MEXKIy TeHamMu. XPOMOCOMHas
TEOpHs HACIIEICTBEHHOCTH.

l'eneruka mona. XpOMOCOMHBI MEXaHU3M ONpEdeNieHUs MoJjla. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbI M TeTeporaMeTHhIN ToJ. ['eHeTndeckas
CTPYKTypa TMOJOBBIX XpoMocoM. HacnegoBaHwe NTPU3HAKOB, CHEIMJIEHHBIX C
TIOJIOM.

['enotun kak menoctHas cucreMa. [lmeloTrponus — MHOMXKECTBEHHOE ACHCTBHUE
refa. MHOXXECTBEHHBIN ajjienn3M. Bi3amMopaelcTBHe HeallIeIbHBIX T'€HOB.

Kommnementapuocts. Dnucras. [Tomumepus

3.4

B3anmogpeiictBue reHoTuna u cpesl npu GopMupoBaHuM GpeHotuna. M3sMeHunBoCcTh
npu3HakoB. KauecTBeHHblE M KOJMYECTBEHHBIE NPU3HAKUA. BHUabl M3MEHYMBOCTH:
HEHAaCJIEeCTBEHHAs U HACJIECTBEHHAs!.

Momudukanmonas  uW3MeHuMBOCTb.  Pomb  cpeapl B (OPMHpOBaHHUH
MoaudukaroHHON n3MeHunBocTH. HopMa peakimu npusHaka. BapuannoHHbIH psf
u BapuanmonHas kpuBas (B. Woranmncen). CBoiictBa MOoAM(UKAIIOHHOM
M3MEHYUBOCTH.

T'enotummueckas n3MeHYNBOCTE. CBOMCTBA T'€HOTHIINYECKOM U3MEHUNBOCTH. BUIbI
TCeHOTUITUYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTAIlMOHHASI.

KomOuHaTBHAasT W3MEHUYMBOCTh. Mei03 U TOJOBOM TMpoOIecC — OCHOBA
KOMOWHATHBHON M3MEHUYUBOCTH. POJh KOMOMHATHBHOW M3MEHYMBOCTH B CO3JIaHUH
TeHETUYECKOro pa3Hoo0pasus B Mpeenax OAHOro BUIA.

MyTanmoHHass U3MEHYMBOCTb. BUIbI MyTalMil: FTEHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE W MHIYLUUPOBAHHBIE MYyTallMU. SAepHBIE U IMUTOMIA3MATUYECKHE
myTarmu. CoMaTu4ecKre 1 moJjoBbie MyTauuu. [IpudnHbl BOSHUKHOBEHUS MYyTaLUi.
MytareHsl W HMX BIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAalMOHHOTO
npoiiecca. 3aKOH TOMOJIOrMYECKUX PSAOB B HacieacTBeHHoM n3menunBoctu (H.U.

BaBI/IJ'IOB). BHG?II[GpHaﬂ HN3MCHYHNBOCTDh U HACJICACTBCHHOCTD

3.5

Kapuotun denoBeka. MexayHapoaHass nporpaMma HCCIEIOBAHUS TE€HOMA
yenoBeka. MeToapl  M3YyYEHHST TEHETHMKH  4YeJIOBEKa: I'EHEaJOrM4YeCcKHid,
OJIM3HEIOBBIH, IUTOrCHCTUYCCKHI, MOMYJIALIMOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKU. CoBpemMeHHOe onpeneseHne TE€HOTHIIA:
MOJIHOTEHOMHO€ CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIBIO
[M[]P-anamu3a. HacmencTBenHble  3a0oyieBaHMs  4YenoBeka. [eHHbiE W
XPOMOCOMHBIE 0omne3Hu YEeJIOBEKA. bone3nn c HAaCJIEICTBEHHON
MPEIPACIIONOKEHHOCThIO. 3HAYCHHE MEAUIIMHCKOW T'€HETHKU B MPEIOTBPAIICHUN

1 JICUEHUH T€HETHYECKHUX 3a00yeBaHuil yetoBeka. CTBOJIOBLIE KJIIETKH




3.6

JlomecTukanus u cenekius. 3apoxaeHue CeNeKIUM U JoMecTukanuu. Yuenue H.H.
BaBunoBa o 1meHTpax MPOMCXOXKACHUS U MHOTrooOpasvs KyJIbTYPHBIX pPacTEHUM.
Ponb cenexnyu B cO3/jlaHUU COPTOB PACTEHMI U MOPOJ KUBOTHBIX. CopT, mopoja,
TaMM. 3aKOH T'OMOJIOTHUYECKHX PSJIOB B HacleJACTBEHHOM u3MeHunBocT H.U.
BasuiioBa, ero 3HaueHHE 1151 CEJICKIIMOHHON paOOTHI.

MeTtonsl ceneKuMoHHOW paboThl. MCKyCCTBEHHBI OTOOp: MAacCCOBBIA U
WHIUBUTyaIbHBIN. OTanel KOMOMHAIIMOHHON CCEIICKIINH. Ucnritanue
MPOU3BOAMUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OIEHKHU
(eHoTHIIAa TOTOMCTBA U OTOOP MO FeHOTUNY ¢ moMolbio ananu3a JJHK.
VckycCTBEHHBIN MyTareHe3 Kak MeTOJ CeJIEKIIMOHHOW pa0oThl. PamnannonHbIi 1
XUMUYECKU MyTareHe3 KakK MCTOYHHUK MYyTalluid y KYyJbTYpHBIX (GopM
opranu3sMoB. Mcnonb3oBaHME TE€HOMHOTO pEJaKTUPOBAHUS U METOIOB
pexomOuHaHTHBIX JIHK 1151 monydeHus ncxoqHoro MaTepuana sl CEJIEKLUH.
[lomyuenne mnommuonnoB. BHyTpuBumoBas rubpuauzauus. bimskoponcrBeHHoe
CKpelIMBaHue, WM UHOpUAMHT. HepoicTBEHHOE CKpEIIMBaHWE, WM ayTOPWIWHT.
I'erepo3uc u ero npuumnsl. Mcnonbs3oBanue rerepo3uca B cenekumu. OTaanéHHas
ruopuamzanms. [Ipeogonenne Oecrumogusi MEKBUIOBBIX THOpUAOB. JlocThkeHUs

CEJIEKUIMH PACTEHUM U JKUBOTHBIX

3.7

OObeKTHI, UCHOIb3YyEMbIE B OMOTEXHOJOT M, — KJIETOUYHbIE U TKaHEBbIE KYJIbTYpBI,
MHUKPOOPTraHMU3Mbl, HUX XapaKTepucTuka. TpaaulMoHHas  OMOTEXHOJIOTHUS:
xje0oneyeHne,  MOMy4YeHHE  KHCJIOMOJIOYHBIX  HPOAYKTOB,  BHHOJENHE.
Muxkpobuonornyeckuii cuHTe3. OOBEKTH MHKPOOHMOJOTMUECKUX TEXHOJIOIHM.
[TpousBoncTBO  Oenka, aMUHOKHMCIOT W BUTaMHUHOB.  VIcKyccTBEHHOE
OILUIONOTBOpPEHUE. PEKOHCTpYyKIMS SIMIEKICTOK M KJIOHUPOBAHUE IKUBOTHBIX.
Merton TpaHCIUTAHTALMH JEpP KIIETOK.

XpoMOCOMHass M TEHHas UHXeHepus. VCKyCCTBEHHBI CHHTE3 TI€Ha H
KoHCTpyupoBanue pekomOuHantHbix JIHK. JlocTmkeHus u mepCcreKTUBBI
XpOMOCOMHONM M T€HHOM HHXKeHepuHu. MeauuuHcKkue OHOTEXHOJIOTHH.

Hcnoap30Banne CTBOJOBEIX KIIETOK

Cucrema 1 MHOT000pa3ne OpraHn4ecKoro Mupa

4.1

buonornueckoe  pazHooOpasme  opranu3zmoB.  CoBpeMmMeHHas  cucTema
oprannyeckoro wmupa. I[IpuHIUNBI Ki1accupukauud opraHu3mMoB. OCHOBHBIC
CUCTEMaTHU4ECKUE I'PYIIIbI OPraHU3MOB.

OcCo0EHHOCTH CTPOEHHUS W KU3HENEATCIbHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
bakTtepun, apxeu, OJHOKIETOUYHBIE TPHUOBI, OJTHOKJIECTOYHBIE BOJOPOCIH, IPYTUe
npoTucThl. KooHMambHbIE Opranu3Mbl. [[BHKeHNE OTHOKIETOYHBIX OPraHU3MOB:
aME0OUTHOE, KTI'YTHKOBOE, PECHUYHOE. 3allliTa Y OJHOKJIETOYHBIX OPraHU3MOB.

PaB)Ipa)KI/IMOCTI) Y OJHOKJICTOYHBIX OPIraHU3MOB. Taxcucel




4.2

MHoroxkjaeTouHbie pacTeHus. B3auMocBs3b yacTeil MHOTOKJIETOYHOT O OpraHu3Ma.
TkaHu, opranbl U CHUCTEMBl OPraHOB MHOTOKJIETOYHOrO opraHusma. Opranusm
Kak eauHoe 1uenoe. TkaHu pacreHuid. Tumbsl pacTUTENBHBIX TKAaHEH:
oOpa3oBarenbHas, IIOKPOBHAs, IPOBOJAINAS, OCHOBHAs, MEXaHHUYECKasl.

OcobenHocT cTpoeHus, QYHKIIUN U PACIOIOKEHHS TKaHEeH B OpraHax pacTeHui

4.3

BereraTuBHbIE U reHepaTUBHbIE OpraHbl pacTeHud. DyHKIMU OPraHoOB U CHCTEM
opraHoB. Kapkac pacrenuii. J[BUKeHHE MHOTOKJIETOYHBIX PACTEHHI: TPOIIM3MBI U
Hactuu. Iloriomenue BOXBI, YIJIEKUCIIONO Ta3a M MUHEpAJIbHBIX BELICCTB
pacteHusMu. [Ipixanue pactenuil. uddysus razoB uepe3 NOBEPXHOCTh KIIETKH.
TpancnopTHble cHCTEMBl pacTeHMH. Beinenenue y pacteHuid. 3amurta Yy
MHOI'OKJIETOUHBbIX pacTeHui. Kyrukyna. CpencrBa macCMBHOW M XUMHYECKON
3anThl. DUTOHIUIBI.

PaznpaxxuMocTh M perymiauus y OpraHu3MoB. PazapakmMocTb U peryssuus y

MHOI'OKJICTOYHBIX paCTeHHﬁ. PocrtoBbie BemiecTBa U HX 3HAUCHHUE

4.5

MHOrokneTouHble  KMBOTHbIE. B3auMOCBSI3b  4acTeid  MHOTOKJIETOYHOI'O
opranu3Ma. TkaHu, OpraHbl U CHCTEMbl OPraHOB MHOTI'OKJIETOYHOIO OpraHu3Ma.
Opranusm Kak enuHoe menoe. ['omeoctas. TkaHH )KMBOTHBIX M Y€lIOBEKA. THUIbI
JKUBOTHBIX TKaHEH: »MNUTENualibHas, COCAMHUTEJIbHAs, MbIIIEYHAs, HEpPBHAs.
OcoOeHHOCTH CTpOCHMS, (YHKIIMHA MW pPACIOJIOKCHHs TKaHEH B OpraHax

JKHBOTHBIX U YCJIOBCKA

4.6

Oprasnbl U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMK OPraHOB M CUCTEM OPTaHOB.
Omnopa Tena opraHu3moB. CkeneTbl OAHOKIETOYHBIX M MHOT'OKJIETOYHBIX
JKUBOTHBIX. HapyXHbIi1 1 BHYTpeHHUH ckeneT. CTpoe€HHWE U TUIbI COCAMHEHUS
KOCTEH.

JIBM>KEHHME MHOTOKJICTOYHBIX JKMBOTHBIX. IluTanme KuBOTHHIX. IlmTanme
MO3BOHOYHBIX KUBOTHBIX. J[pixaHue kxuBoTHBIX. KoxkHoe npixanue. XKabepHoe u
JIETOYHOE JbIXaHHE.

JIpIxaHne TO3BOHOYHBIX >KMUBOTHBIX. OJBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSA
JIETKUX MMO3BOHOYHBIX KUBOTHBIX. JlpIXaTelbHasl cucTeMa 4dejaoBeka. MexaHu3M
BEHTUJIAIMUA JIETKUX Yy TMTUL W MICKONUTAIOUMX. TpaHCOOPT BEMIECTB ¥
OpraHu3MoB. TpaHCHOPT BEILIECTB y KUBOTHBIX. KpoBeHOcHas cucrema u eé
opransl.  KpoBenocHas CHUCTEMa  IIO3BOHOYHBIX  >KUBOTHBIX. Kpyru
KpOBOOOpAIIEHHS. DBOJIIOIIMOHHBIE  YCIOKHCHHS CTPOCHHS  KPOBEHOCHOM
CUCTEMBI ITO3BOHOYHBIX JKMBOTHBIX. BplieneHune y opraHu3MoB. Beinenenue y
KUBOTHBIX. COKpaTuTenbHbIe Bakyosd. Opransl BiieseHus. CBs3b MOJOCTH Tela
C KPOBEHOCHOM W BBIICIUTEIbHOW CHCTEMaMH. BbleiaeHne y MO03BOHOYHBIX
JKUBOTHBIX. 3allldTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpoBBI W uX

IMPONU3BOAHBIC.




PazapaxuMocTh 1 peryisiuus y opraHu3MoB. PazipaKuMOCTh y OJHOKIETOYHBIX
opranu3MoB. Takcucel. Pa3gpakuMocTe U peryisiius y MHOI'OKJIETOYHBIX
pacteHuil. PocToBbie BelIECTBA U UX 3HAUCHUE.

HepBHas cucrema u pedueKTopHas peryisiluus Y MHOTOKJIETOYHBIX KHBOTHBIX.
HepBHas cuctema u e€ otaensl. DBOMOIMOHHOE YCI0KHEHHE CTPOECHUSI HEPBHOM
CHUCTEMBI Y )KUBOTHBIX.

Pa3zpaborka anroputmMoB U mporpamMMm Uit 3@PexTHBHON (HYHKIMOHAIBLHON
AHHOTAILIMKU T€HOMOB, TPAHCKPUIITOMOB, MIPOTEOMOB, MeTaboJIOMOB

MHUKpPOOPraHu3MoB, paCTeHI/Iﬁ, JKNBOTHBIX U YCJIOBCKA

OpraHusM 4esnoBeKa 1 €ro 3/10pOBbe

5.1

OpraHbl 1 CUCTEMBI OpPraHoB 4esioBeka. OTAenbl roJIOBHOI'O MO3ra I03BOHOYHbIX
KUBOTHBIX. Peduekc u pednexropHas nyra. be3ycioBHble U yCIOBHBIE
pednexcsl. I'ymopanbHas perymsiuuss M SHIOKPUHHAs CHUCTEMa >KUBOTHBIX U
yesoBeKa. JKene3sl SJHIOKPUHHON CHCTEMBI M UX TOPMOHBI. J[€CTBHE TOPMOHOB.
B3aumocBsi3p HepBHOM M SHAOKPUHHOM cucreM. [unoranamo-runodusapHas

cuctema. Pedrnekc u pedaexkropnas nyra. be3ycioBHbie U yCIOBHBIE peIICKCHI

5.2

3ammra opranuzMa ot OomnesHel. IMmyHHas cucrema uyenoBeka. KieTouHblid u
FYMOpajbHBIE HMMYHUTET. Bpoxkn€HHbIA, NpHOOPETEHHBIH crenupudecKuil
umMmyHuTeT. Teopust  KJIOHadbHO-celeKTHUBHOro uMMmyHutera (I1.Dpmux,
®.M.bepuer, C.ToneraBa). BocnamuTenbHble OTBEThl OpranusmoB. Poub

BPOX/IEHHOTO MMMYHUTETA B pa3BUTUU CUCTEMHBIX 3a001eBaHHM

5.3

Kposenocnast cuctema u e€ opranbl. Cepiie, KPOBEHOCHBIE COCYIbl U KPOBb.

Kpyru kpoBoob6parenus. Pabora cepama u e€ perynsmus

5.4

Jlpixanue uenoseka. Jnud@ysus razos uepes3 NOBEPXHOCTh KIETKU. [[pIxaTenbHast
cucTtemMa 4enoBeka. JlpIxaTenbHas IOBEPXHOCTb. Peryisinus — IbIXaHus.

JlprxatenpHbIE 00HEMBI

5.5

[TumeBapuTenbHas cuctemMa 4YennoBeka. OTaensl NUIIEBAPUTEIbHOIO TPAKTA.
[InmeBapurensHple  Kene3bl.  BHYTPUIONIOCTHOE M BHYTPUKIIETOYHOE

MUIICBapCHUE

5.6

IMokpoBel W wux mnpousBoanbie. Opranbl BbyieiacHus. [louku. CtpoeHue u
¢dbyHkMonupoBanue HehpoHa. OubTpalys, CEKPEUs U 00PaTHOE BCAChIBAHHE

KaK MEXaHHU3Mbl pabOThl OpraHoB BhljiesieHUs. OOpa3oBaHUE MOYH Y YEJIOBEKa

5.7

I[BI/I)KCHI/IG YyeJloBeKa: MbllleyHas cucrema. CKeJleTHBIE MBIIIIBI U HUX pa60Ta.

CtpoeHue U TUTIBl COETUHEHUS KOCTe!

Teopus sBomonuu. Pa3BuTHe )xu3HU Ha 3emiie

6.1

OpomouuonHas Teopuss Y. JlapBuna. llpeAnochbUIKM  BO3HUKHOBEHUS

JapBUHHU3MA. Kuzup n Hay4dHad JCATCIbHOCTD Y. ﬂapBI/IHa.




JBwxymue cuiibl 3BoMonMU BUAOB no Y. JlapBuHy (BBICOKAasi MHTEHCUBHOCTb
pa3MHOXKEHUSI OpPraHU3MOB, HACJEJCTBEHHAas HW3MEHYMBOCTH, OopbOa 3a
CYILIECTBOBAHME, €CTECTBCHHBIN U UCKYCCTBEHHBIA OTOOD).

Odopmnenne cuntetnueckor teopuu sBomonnu (CTD). HelitpanbHas Teopus
sBomonuu. CoBpeMeHHas HBOJIIOIIMOHHAS OMONIOTHS. 3HAYCHHE IBOJIIOIMOHHON

TEOpUH B POPMHUPOBAHUY €CTECTBEHHO-HAYYHON KapTHHBI MUPa

6.2

[Tomynsiumst kak syeMeHTapHas eauHuna 3BoJtoluu. COBPEMEHHBIE METOJbI
OLIEHKH TE€HETUYECKOr0 pPa3sHOOoOpa3us M CTPYKTypbl nomyisinuil. M3meHeHue
reHo(oH/a TOMYJSIIMM KaK 3JIEMEHTapHOE JBOJIIOLMOHHOE SIBJIEHHE. 3aKOH
reHetudeckoro pasHosecus J[»x. Xapau, B. BaituGepra.

OnemeHTapHble  (aKTOphl (ABMXKYIIME CHJIBI) HSBOMIOUMH. MyTallmOHHBIHA
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid reHoB — ciydaiiHble
HEHANpaBJCHHbIE HW3MEHEHUS 4YacToT ayjened B momymsiuusx. Oddext
OCHOBATEJISI. Murpauuu. N3onauus HNOMYJIALNN: reorpaduyeckas
(npocTtpaHcTBEHHAas1), Onoaornyeckas (penpoayKTHBHAS).

EcTecTBeHHBIII 0TOOp — HampaBisiommi — ¢gaktop 3Boonud. Dopmsl
€CTECTBEHHOT0  OTOOpa: JBWXKYIIUH, CTaOWIM3HUPYIOLIUH, pa3pbIBAIOIIAMA
(nu3pyntuBHbIi). [TosoBoii 0TOOP.

[Ipucrioco01eHHOCT, ~ OpPraHW3MOB ~ KaK  pe3yjbTaT  MHUKPO3BOJIOLHUU.
Bo3HukHOBeHHE — mpuclOCOONEHMH y  OopraHu3MoB.  ApoMopdo3bl U
uavoaaantauuu. [Ipumepsl npucnocoOiaeHuit y opraHu3zMoB. OTHOCUTENBHOCTD
IPUCIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum U CTpyKTypa. BuaooOpazoBaHume Kak pe3yjbTat
MHUKpo3BOMonnu. M3omsauus — Kimo4yeBoil ¢akTop BHIooOpasoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHMUS: aJUIoNATPUYECKOE (reorpaduueckoe),
CUMIIATPUYECKOE  (DKOJIOTHYECKOE),  «MTHOBEHHOE»  (IIOJIMILTONAN3ALINS,
rubpuau3aius). JJmMTebHOCTh HBOTIOIMOHHBIX MPOIECCOB.

MexaHn3Mbl GOpMUPOBAHUS OHOJIOIMUECKOro pa3Hoo0pasus.

Posb 3BOMIOIIMOHHON OMOJOrMM B Pa3pabOTKEe HAYYHBIX METOJOB COXpPaHEHUS
6unopasHooOpasusa. MUKpPOIBOIIONUS M KOIBOJIOIUS Mapa3sUTOB U UX XO35EB.
MexaHu3Mbl pOpMUPOBaHUST YCTOMUMBOCTA K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI

Cc Hel

6.3

MeTtonpl u3ydeHuss mMakposBomouuu. IlaneoHTonsornueckue MeToabl M3ydeHUS
sBomonuu. [lepexoausie GopMbl U puIOreHEeTUUECKUE PsIJIbl OPraHU3MOB.
buoreorpadguueckue MeTopl n3ydeHus sBoonnn. CpaBHeHue Giaopsl U GayHbl
MaTEepUKOB U OCTPOBOB. broreorpadpuueckue obnactu 3emnu. Bunbi-sHaeMuku u
PEJUKTHI.

OMOpHOJIOTHYECKHE M CPAaBHUTEIBHO-MOP(HOIOTHUYECKHE METOIbl H3Y4YECHUS




3BOMOIMU. ['eHeTMueckne MeXaHU3Mbl SBOJIOLMU OHTOr€HE3a U IOSBJICHUSA
SBOJIIOIIMOHHBIX  HOBIIECTB. ['OMOJOTMYHbIE W  aHAJIOTUYHbIE  OpPTraHBbI.
PynumenTtapusle  opranbl M aTaBU3Mbl.  MOJEKYJISIpPHO-T€HETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHe  METOAbl  W3YYECHHUS  DBOJIOLHUU.
I'omonornynbie reHbl. COBpeMEHHBIE METOIBI MOCTPOCHUS (UIIOTCHETUYECKUX
JIEPEBLEB.

XpOMOCOMHBIE€ MYTallUH U 3BOJIOLIMS TEHOMOB.

OO6mme 3aKOHOMEpHOCTH (IMpaBWia) 3BOMIONMH. HeoOpaTUMOCTh 3SBONIOIUH.

A}IaHTI/IBHaH paauanus. HepaBHOMepHOCTI) TEMIIOB 3BOJIOITMH

6.4

Hayunbple rumore3sl NpPOMCXOXKAEHUA JKM3HM Ha 3emne. AOuoreHes u
naHcrnepmus. JloHayuHble IPECTaBIEHUS O 3aPOXKICHUU KU3HU (KPEALMOHU3M).
['unoTe3a MOCTOSHHOrO CaMO3apOXKIEHUS KU3HU U €€ ONPOBEPKEHUE OIbITAMU
®. Pemgu, JI. Cnamnannanu, JI. Ilactepa. IlpoucxoxkaeHue KU3HH U
acTpoOMOJIOTHS.

OcHoBHBIE 3Tanbl HeopraHudeckoil sBosonuu. IlnanerapHast (reosioruueckas)
9BOMIONMA. XHMMHUYECKas OHBOMIOIMSA. AOHOTeHHBII CHUHTE3 OpraHMYecKHX
BemiectB u3 Heopranmdeckux. Ombir C. Mumnepa u . FOpu. OGpazoBanue
nomuMepoB U3 MoHoMepoB. KoaunepsatHas runoreza AWM. OmapuHa, rumoresa
neppuyHoro OynboHa Jk. XomjeiliHa, reneruueckas rumoresa ['. Mémnepa.
Pu6osumer (T. Yek) u rumorteza «mupa PHK» V. I'mnGepra. dopmupoBanue
MeMOpaH ¥ BO3HUKHOBEHUE IPOTOKJIETKHU.

Hctopus 3emumn 1 MeTonpl €€ m3ydeHus. lMckomaemble OpraHMYECKHE OCTaTKH.
['eoxpononorust u e€ meronsl. OTHOCHTENbHAST U AOCOMIOTHAS T'€OXPOHOJIOTHS.
I'eoxpoHonoruyeckas 1mkasa: 30HbI, Apbl, IEPHUOADI, STIOXH.

HauanpHele 3Tanel opraHndeckor »Bosmonuu. [losBieHMe U HBOMIONUSA IEPBBIX
KJIETOK. OBoronus Merabonu3ma. BoO3HHKHOBEHHE TEpPBBIX HSKOCHCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIUIEHKH KaK aHaJIor IEePBBIX Ha 3eMJIe COOOLIECTB.
CrpomaTtonuTsl. IIpokaproThl U 3yKapHuOTHI.

[Ipoucxoxnenue 3ykapuoT (cUMOMOreHe3). DBOJIOLHMOHHOE IPOUCXOXKCHHUE
BUpycoB. IIponcxoxneHue MHOIOKJIETOYHBIX OpPraHu3MOB. BoO3HMKHOBEHHE
OCHOBHBIX I'PYII MHOIOKJIETOYHBIX OPIraHU3MOB.

OcCHOBHbBIE 3Tanbl 3BOJIIOUUHU BBICIIMX pacTeHuil. OCHOBHbIE apoMOp(O3bI
pactenuii. Bwixon pacrenuit Ha cymy. IlosBieHHe CHOPOBBIX pacTeHU U
3aBoeBaHue MMM cymu. CeMmeHHble pacTeHMs. [IpoMcXokaeHHE LBETKOBBIX
pacTeHHil.

OcCHOBHBIE 3Tambl HBOMIOLMU KUBOTHOrO Mmupa. OCHOBHbIE apoMoOpdo3bl
KHUBOTHBIX. Benpckas ¢ayna. KemOpuiickuii B3pbIB — MOSBIEHHE COBPEMEHHBIX
tunos. IlepBbie XopaoBbIe )KUBOTHBIE. JKU3HB B BO/Ie. DBOIONMS TO3BOHOYHBIX.

[Tpoucxoxxaenue ampuoOuit u pentuiauid. [IporcxoxaeHne MIEKONUTAIOMINUX U




ntun. [lpuHiun kmoueBoro apomopdosa. OcBoeHue O€CO3BOHOYHBIMH U
MO3BOHOYHBIMU )KUBOTHBIMU CYIIIH.

Pa3Butue xu3Hu Ha 3emIie 1o 3paM U IepuojiaM: apxei, NpoTepo3oH, Mauieo30H,
Me3030i, KaifHO30i. OOImas XapaKTepuCTHKa KJIUMaTa U Te0JIOTHYECKUX
nporeccoB. [TosiBIeHrEe U pacBeT XapaKTEPHBIX OPraHU3MOB. YTIe0o0pa3oBaHUE:
€ro YCJIOBHUS U BIMSIHHE Ha Ta30BbIi cOCTaB aTMOC(hEepHI.

MaccoBbie BBIMUPAHUST — SKOJOTMYECKHE KPHU3HCHI mponuioro. [IpuunHbl 1
CJIEICTBUSI MAacCOBBIX BbIMUpaHHUI. COBPEMEHHBINH SKOJIOTHYECKUN KPHU3HC, €ro

oco0eHHOCTH

6.5

Paznenst u 3amaum a”Tponosnoruv. Metoasl aHTponosorud. CTaHOBJIIEHHE
IPEACTABJIECHUN O IPOUCXOXKAECHNU YenoBeKa. COBpeMEHHbIE HayUHbIE TEOPUU.
CxoacTBO uesnoBeKka C KMUBOTHBIMM. CHCTEMAaTHYECKOE IOJO0XKEHHE YeIOBEKa.
CBugerenbcrBa  CXOACTBA  4YEJIOBEKA € JKMBOTHBIMU:  CPABHUTEIBHO-
Mopdosoruueckue, AMOPHOJIOTHYECKHU E, ($U3H0JIOr 0-0MOXUMHYECKHE,
noBeneHueckre. OTIUYns Yea0BeKa OT )KUBOTHBIX. [IpsAMoXoxk1eHre U KOMILIEKC
CBSI3aHHBIX C HUM IpPHU3HAKOB. Pa3BuTHE rOJI0BHOrO MO3ra U BTOPOW CUTHAJIBHOMN
CUCTEMBI.

JBuxymme cuibl (pakTophl) aHTpomoreHesa: OHMOJIOrMYECKHE, COLHAlIbHBIE.
CootHomieHue OMOIOrMYECKUX U COLMATIBHBIX (PaKTOPOB B AaHTPOIIOI'€HE3E.
OCHOBHBIE CTaJIMM aHTPOIOT€HE3a. ABCTPATIONUTEKN — IBYHOTHE MPEIKH JTFOJCH.
YenoBek  yMemnblid, IEepBbIE M3rOTOBJIECHHUA Opyaud Tpyna. Yemosek
NPSIMOXOMSIIIIMA M TIEPBBIM BBIXOJ JIOAeH 3a mpenenbl Adpuku. YemoBek
reienpOeprekuii — oOUMii MpeaoK HeaHJepTajbCKOTO 4YejloBeKa M YeJoBeKa
pa3zyMHOro. YenoBek HEaHAEPTAJIbCKUM KakK BHUJ JIOJAEH XOJOAHOIO KJIMMAaTa.
UYenoBek pasyMHBI COBPEMEHHOI'O THUIIA, JICHMCOBCKHN 4YEJIOBEK, OCBOCHUE
KOHTHHEHTOB 3a npeaenaMu A(Qpuku.

OBOMIOLMST COBPEMEHHOIO 4YeJoBeKa. EcTecTBEHHBIH O0TOOp B IOMYJIALUAX
yenoBeka. MyTallmoHHbIN mpouecc u nosuMopdusm. IlonynsunoHHbIE BONHBI,
nperd renoB, murpanus U «3(hHEKT OCHOBATEIs» B MOMYJALHIX COBPEMEHHOTO
YesioBeKa.

UYenoseueckue pacel. llonstue o pace. bonbmme pacel:  eBponeougHas
(eBpasmiickasi), aBcCTpajo-HErpoujHas  (dKBaTopuajbHasl),  MOHTOJIOUJIHAS
(a3uarcko-amepukaHckasi). Bpems u myTtu pacceieHus 4eloBeKa IO IUIaHETE.
EnunctBo  uyenoBeweckux pac. HayuHas  HeCOCTOSITENBHOCTh — pacu3Mma.
[IprucnocoOaeHHOCTh YeNoBeKa K pPa3HBIM YCJIOBUSM OKpYXKaloLIeH Cpelbl.
Bnusaue reorpaduueckoit cpensl u apelida TeHOB Ha MOpP(OIOTHI0 U

(Gu3n0IIOTHIO YeNoBeKa

DKOCUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH




7.1

Paznenst v 3a7aun skomoruu. CBsi3b 3KOJOTHMU C IPYTUMHU HAyKaMHu.
Metonbl 3kosioruu. [loneBble HaOMIOACHUSA. ODKCIEPUMEHTBI B OKOJOTHH:
NPUPOJIHbIE W JlabopaTopHble. MojenrMpoBaHHE B JKOJOTUM. MOHHUTOPUHT

OKpYXKarollel cpebl: JOKaJbHbIM, PErMOHAIBHBIN U IJ100abHbIH

7.2

Okonoruueckue (akTopbl M 3aKOHOMepHOCTH ux peiictBus. Kiaccudukamms
JKOJIOTUYECKUX (aKTOpoB: abuOTHUEecKHe, OUOTUYECKHE, AaHTPOIOIrCHHBIE.
OOmme 3aKOHOMEPHOCTH JeHCTBUSL dSKoJormueckux (aktopos. IIpaBuio
muHumyMa (K. Hlnopenrens, FO. JIubux). TosiepaHTHOCTb. OBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPraHU3MBI.

Abunotndeckue ¢axTopsl. CBeT Kak 3Koioruyeckuii ¢axrop. JleifictBue pasHbIx
YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OpraHu3Mbl. OKOJOIMUECKHE TpYIIIbI
pacTeHM M JKUBOTHBIX II0 OTHOIIEHUIO K cBeTy. CurHainpHas pojib CBETA.
DoTonepuon3m.

Temneparypa kak »dKojoruueckuii ¢aktop. JleiictBue TemiepaTypbl Ha
opranu3Msbl. [1oiiKkuaoTepMHBIE 1 TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHbIE OPTaHU3MBI.

BnaxxHocte  kKak 3kojoruveckwii  ¢akrop. IIlpucnocoOneHuss pacTeHHMH K
MOJJIepXKAaHUI0 BOAHOro Oananca. Kmaccudukainus pacTeHHIl MO OTHOIICHHIO K
Bojie. [Ipucrioco0aeHnst KUBOTHBIX K U3MEHEHHIO BOJHOI'O PEKUMA.

Cpenbl oOuTaHMSI OpraHuW3MOB: BOJHAas, Ha3eMHO-BO3JyIlHAs, IOYBEHHas,
riyOMHHAs  MOJANOYBEHHAs, BHyTpUOpraHu3MeHHas. DU3UKO-XUMHUYECKHE
0COOGHHOCTH cpel oOuTaHus opraHu3MoB. IlpucrocoGieHuss OpraHusmMoB K
KU3HU B Pa3HBIX cpelax.

buonornueckue putMmbl. BHemHne u BHyTpeHHUE pUTMbl. CyTOYHBIE U TOAUYHBIE
put™Mbl. [IpHcnocoOIEeHHOCTE OPraHU3MOB K CE30HHBIM HM3MEHEHHSIM YCIOBUN
KU3HU.

XKuznennsle popmbl opranusmoB. IlonsTue o xu3HeHHOH ¢opme. JKu3HeHHbIE
(opMBl pacTeHMii: J1epeBbsl, KYCTApPHUKH, KyCTAPHUYKH, MHOIOJIETHHE TpaBBbl,
oJHOJIeTHHE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: TMAPOOUOHTHI, T€OOHOHTHI,
a’poOuOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue QaxTopsl. Buabsl OMOTHUECKUX B3aMMOJEHCTBUIN: KOHKYpEHIUS,
XHUITHUYECTBO, CUMOMO03 U ero ¢opmsl. [lapasuTtusm, koomepaius, MyTyaanu3M,
KOMM EHCaJIU3M (KBapTHPAHTCTBO, HaxJIeOHUYECTBO). Herpodpuueckue
B3auMopelcTBusa  (Tomudeckue, ¢opudeckue, (abpuyeckue). 3HadeHHE
OMOTHYECKUX B3aMMOJCHCTBUN M CYIIECTBOBAHUS OpPraHU3MOB B Cpele

obutanus. [IpyHINI KOHKYPEHTHOTO HCKITIOUEHUS

7.3

DKOJIOrMuecKrne XapakTepucTuku mnonynsauuu. [lomynsanus kak Ouosoruueckas

cucrema. Poitb HEOTHOPOIHOCTH Cperbl, prusnyecknx OapbepoB U 0COOEHHOCTEH




OMOJIOTUH BUJIOB B )OPMUPOBAHHMH MPOCTPAHCTBEHHOW CTPYKTYPhI MOMYJISIIHIA.
OcHOBHBIEC TMOKa3aTeau MOMYJSAIMU: YHUCICHHOCTh, MJIOTHOCTh, BO3pAaCTHAs H
MoJIoBasi CTPYKTYypa, pOXKAAEMOCTh, MPUPOCT, TEMII POCTa, CMEPTHOCTD,
MUTpaIus.

Dxonoruyeckas CTpykrypa mnonyisuuud. OIeHKa YHCIEHHOCTH MOIYJISLHH.
JvHamuka nonyisnuu U €€ peryisuus. bUOTHYEeCKHi NMOTEHUMA IMOIYJISALUY.
MopenupoBanue OWHAMUKU Tonyysauuu. KpuBeie pocTa  YHUCIEHHOCTH
nonyysiiuu. KpuBble BbDKMBaHUS. Perynsiiius 4MCIEHHOCTH MOMYJISIUM: pOJib
(bakTOpOB, 3aBUCAIIMX M HE B3aBUCAINIMX OT TUIOTHOCTH. OKOJOTHYECKUE
crpateruu BuaoB (r- u K-crparerun).

[TonsiTie 00 »dKoOJOTMYECKOW HUIIe BuUaa. MecrooOutanue. MHoOroMepHas
Mojenb 3konorudyeckor Humm Jlx.M. XatumHcoHa. Pa3mepbl 3KoJIOrnyeckon
Huy. [ToreHunanbHas U peaau30BaHHAS HULIM.

Bun kak cucrema nonyisinuid. Apeansl BUAOB. BHIBI M MX KU3HEHHBIE
CTpaTeruu.  3aKOHOMEPHOCTH  MOBEACHHUS M MUTpaUuid  JKUBOTHBIX.

Bbrnonornueckne nHBa3zuNn YYKEPOAHBIX BUOB

7.4

CooOmectBa opranu3MoB. buoneno3 u ero crpykrypa. CBsa3M Mexay
opraHm3MamMu B OwWoIleHO3e. DJKocucTeMa Kak OTKpbiTas cucrema (A.JDx.
Tencnn). OyHKIMOHANBHBIE OJOKH OPraHU3MOB B SKOCHCTEME: MPOIYIEHTHI,
KOHCYMEHTBI, penymneHTsl. Tpoduueckue ypoBHH. Tpoduyeckue 1menu u CeTu.
Abuornueckue 0ok skocucteM. [louBbl M MBI B 3kocucremax. Kpyrosopor
BEILIECTB M TOTOK PHEPTUU B IKOCHCTEME.

OcHOBHBIE TIOKa3aTeNM 3KOCUCTEMBI. buomacca M mpoAykuus. DKOJOTHYECKHe
NUpaMUIbl YUCEN, OMOMACChl U SHEPTUH.

HamnpaBnennble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cykieccuu. [lepBuuHbie u
BTOPUYHBIE CYKIIECCHM M UX MPUYMHBL. AHTpPOIOICHHBbIC BO3JECUCTBUS Ha
cykueccuu. KimmmakcHoe coobiectBo. buopaznoobpasue u 1nojiHora KpyroBopora
BEIIIECTB — OCHOBA YCTOWYMBOCTH COOOILIECTB.

IIpuponHeie 3KOCHCTEMBI. AHTPOIIOIE€HHBIE 3KOCUCTEMBIL. ATrPOIKOCHCTEMA.
ArponeHo3. Pa3nuuus Mexay aHTpONOr€HHBIMU U TPUPOJAHBIMU SKOCHUCTEMAMM.
Yp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypboskocucteM. ['opozackas ¢iopa u
(ayna. CuHaHTpOnM3aIus ropojickor (GayHbl. buonorndeckoe U X031 CTBEHHOE
3HaUEHHE arpod’KOCHUCTEM MU ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHUS
OCHOBHBIX B3aUMOJIENCTBUI OPraHU3MOB B DKOCUCTEMAX.

IlepeHoc sHEPruu U BEIIECTB MEXAY CMEKHBIMU AKOCUCTEMAaMHU. Y CTOMUHBOCTD
OpraHU3MOB, MOMYJSIMUHA M SKOCHCTEM B YCIOBUSX €CTECTBEHHBIX U

AHTPOMNOT€HHBIX BO3/IEHCTBHI

7.5

buochepa — obOmennanerapHas o0oyiouka 3eMiH, THAE CYIIECTBYET WIIH




cymiectBoBasiia Jku3Hb. YueHue B.M. Bepnanckoro o Ouochepe. OOGmactu
ouocdepsnl u e€ cocraB. XKuBoe BeecTBO OMocepbl M ero QyHKINH.
3aKOHOMEpPHOCTU cyllecTBOoBaHUS Ouocdepbl. OcobeHHocTH Ouochepsl Kak
rI00aIbHOM ~ dKOcHMCTeMBbl.  J[MHaMu4eckoe  paBHOBecme B Omocdepe.
KpyroBopotsl BemiecTB M OHMOreoOXMMHMUYECKHE UUKIBI (yrjiepoaa, a3o0Ta).
PutmMuuHOCTS siBIIeHUI B Onocdepe.

3oHansHOCTH Ouochepsl. [lonstue o 6mome. OCHOBHBIE OMOMBI CYIIW: TYHJpAa,
XBOWHBIC Jieca, CMEIIAHHBIE M IMUPOKOJIMCTBEHHBIC Jieca, CTEMH, CaBaHHBI,
MyCTBIHU, TPOMHYECKUE Jieca, BBICOKOTOPhs. Kimmar, pacTUTENbHBIA W
YKUBOTHBIA MUP OMOMOB CYIIIH.

Crpyktypa U (QyHKUIHUS KUBBIX CHUCTEM, OLIEHKa MX PECYpPCHOro MOTEHLHUaja U

ouocdepHbIX PyHKITUN

7.6

DKoNoruueckue Kpu3uchl U UX MpUYHHBL. Bo3aeiicTBue yenoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AYIIHOM cpenbl. OXpaHa BO3ayXa. 3arps3HEHUE BOJAHOU CpPEbI.
OxpaHa BoIHBIX pecypcoB. Pa3pymenue noussl. OxpaHa MOYBEHHBIX PECYPCOB.
N3meHeHue kaumara.

AHTpOIIOr€HHOE BO3JEHCTBHE HAa PACTUTENbHBIA M J>KMBOTHBIH Mup. OxpaHa
pPacTUTENBHOTO W KUBOTHOrO Mupa. OCHOBHBIC MPHUHIUIIBI OXPaHbI MPUPOIHI.
Kpacupie xuHuru. Ocobo oxpansemble mnpuponnsie tepputopun (OOIIT).
borannueckue caibl U 300JI0TMYECKHUE MapKHU.

OCHOBHBIC TPHUHIUIB YCTOWYUBOTO PA3BUTHS UYEIOBEYECTBA U IPUPOJIBI
PanmonanbHOe  MpPUPOIONONBb30BAHME M COXpPaHEHHE  OMOJOTHYECcKOro

pazHoobpasus 3eMin




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

* buonorus, 10 knacc. Yriny6nennslid ypoBens/ [laceunuk B.B., Kamenckuit A.A., Py6rios A.M. u

npyrue /Ilon pen. [Taceunuka B.B., AknronepHoe oomiectBo «M3marenbcrBo «IIpocBenieHnes

* buonorus, 11 knacc. Yriny6nennsiid ypoBens/ [laceunuk B.B., Kamenckuit A.A., Py6rios A.M. u

npyrue /Ilon pen. [Taceunuka B.B., Akunoneproe oduiectBo «M3natenscrBo «IIpocBenienue»

METOJUYECKHUE MATEPUAJIBI VIS YYUTEJIA

1.

4,

Nonnesa A.}O., Topranos A.B.buomnorus B cxemax u tabnumnax. DpQexTuBHas MOATOTOBKA K
EI'>.Mocksa,2016 T

Kupunenko A.A.buonorus. Coopuuk 3ana4 no reaeruke A1t moaroroku k EI'D..JIETMIOH,2014 r
Kupunenko A.A.MonekyispHas 6uonorus. COOpHUK pa3sHOYpPOBHEBBIX 3aaHUM AJIs TOJT OTOBKH K
EI'D.JIETUOH,2014 r

Konecaukop C.M.buonorus. Oxonorus.Ilogroropka x EI'3.JIETUOH, 2014 r

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.

2.

~

©

©

https://lesson.edu.ru/06/11?class=10

https://lesson.edu.ru/06/11?class=11
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http://bio.1lseptember.ru/

http://www.uchportal.ru

http://www.uroki.net

http://festival.1september.ru/

http://infourok.org/

10. https://foxford.ru/

11. https://stepenin.ru/tasks/bio-variants
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Oco0eHHocTu u HOPMbI OI€CHKH NIPEAMETHBIX PE3yJdbTaTOB

KpurepuanbHo-HOPMATHBHOE OLIEHMBAHHE YUYeOHBIX JOCTUKEeHUIT 00y4alouxcs

Ormerka | OuneHka ypoBH# Onucanne y4yeOHBIX JOCTHKEHMH YYEHHKA
Y4eOHBbIX
AOCTHKEHHU I
3 ba3zoBslii OrpaHn4eHHOE JOCTUKEHHUE BCEX MIAHUPYEMBIX

pe3yabTaTOB I10 KPUTEPHUSAM OLEHKU. Bocnpouseedenue
TpeOyeMbIX 3HaHUN, YMEHUH, HaBBIKOB 110 00pa3ny. [Ipu
BBIIIOJIHEHUU JEeHCTBUH UCIBITHIBAET 3aTPyAHEHUS,
KOTOPBIE YCTPAHSIOTCS 100 KOHMPOIeM YUumeJis.
HccnenoBarenbckue, KOMMyHUKATUBHBIE,
UH(OpMaIMOHHBIE PETYISTUBHbBIE

YMEHUSL HeOOCMAmo4HO CHOPMUPOBAHbL

4 ba3zoBwIii JlocTrxKeHune mIaHupyeMbIX pe3yJbTaTOB 00yUeHUS B
nenoM. Jloctatounoe ocBoeHne TpeOyeMbIX 3HAHUH,
yMEHHUI, HAaBBIKOB, CIOCOOHOCTb NPpUMEHAMb UX

3¢ dexTuBHO

8 3HaKoMbIx cumyayusix. JIeiCTBUS CaMOCTOATEIbHbIE

UJIU C He3HAYUMENbHOU NOMOWbBIO YUUmens.
HccnenoBaTensckue, KOMMYHUKAaTUBHBIE, HH()OPMALIMOHHBIE,
peryJisiTUBHbBIE YMEHUS B 00CMAamo4HOl cmeneHu

chopmuposeamvl

5 [ToBwIICHHBIN [TonmHOE TOCTHMIKEHUE U MPEBBINICHUE TITTAHUPYEM BIX
pe3ysbTaToB 00yueHust CBOOOAHOE BIaJEeHHUE
TpeOyeMbIMH 3HAHUSIMU, YMEHUSIMU, HABBIKAMH,
CIIOCOOHOCTD NPUMEHAMb UX CAMOCMOAMENbHO U
3(PeKTUBHO HE TOJIBKO B 3HAKOMBIX, HO U 8 HOBbIX
cumyayusax, B TOM 4UCJE NSl peUISHUS KU3HEHHBIX
npobnem. MccnenoBarenbckue, KOMMYHUKATUBHBIE,

uH(pOopMaIMOHHBIE, peTYIATUBHbBIC

YMCHUA 00CmMAaAmMoyHo paseuntvl

YcTHBIC 0TBETHI 00YYAI0LIUXCH

[Ipu olileHKe YCTHBIX OTBETOB BO BHUMaHHME PUHUMAIOTCS CIEAYIOIINE KPUTEPUH:
Ommemka «5» cmasumces, eciiu 00yuaruuiica:

® [loka3bIBaeT rIyOOKOE M TIOJIHOE 3HAHKME M TIOHUMAaHHUE BCET0 MPOrPaMMHOT0 MaTepHana;

[IOJIHOE IIOHMMAaHUE CYIIHOCTH pPACCMATPUBAEMBIX IIOHATUN, SIBJIICHUW M 3aKOHOMEPHOCTEH,



TEOPHUH, B3aUMOCBS3EH.

® VYMeeT COCTaBUTh NOJHBIA M MNpPaBUIbHBIA OTBET HA OCHOBE HM3YYEHHOIO0 MaTepuaa;
BBIJIEJIATH TJIABHBIE I1OJI0XKEHUS, CAMOCTOSITENIBHO IOATBEPKAATh OTBET KOHKPETHBIMU IIPUMEPAMH,
dakTamMM; CaMOCTOSATENbHO U AapryMEHTUPOBAHHO J€NaTh aHalU3, OOOOIIEHUS, BBIBObL;
yCTaHaBIMBAaTh MEXKIIpEIMETHbIE CBS3M (HA OCHOBE paHee MPUOOPETEHHBIX 3HAHWM) U
BHYTPHUIIPEAMETHBIE CBS3H; TBOPUECKHU IPUMEHSTH IOTYYEHHbIE 3HAHUS B HE3HAKOMOW CUTYalluu;

MOCTIEIOBATENBHO, YE€TKO, CBSI3HO, 0OOCHOBAHHO M 0€30IMO0YHO U3JIaraTh YIeOHBIH MaTepual.

= Vmeer COCTaBIISITh OTBET B JIOTHYECKOM MOCIEA0BATCILHOCTH C
WCIOJIb30BAaHUEM TMPUHATON TEPMHUHOJOIMU; JelaTh COOCTBEHHBIEC BBIBOJIBL, (HOPMYIUPOBATH
TOYHOE OMpEIeNIEHNEe U UCTOJIKOBAHUE OCHOBHBIX MOHATHI, 3aKOHOB, TEOPHIl.

®" MoXeT NMpU OTBETE HE MOBTOPSATH JOCIOBHO TEKCT Y4YeOHHMKA; HM3JaraTh, MaTephas
JUTEPATYPHBIM  A3BIKOM; TPAaBWJIBHO M OOCTOSTEILHO  OTBEYATh HA  JIONMOJHUTEJIbHBIC

BOIIPOCBL  YUYMTCJIA, CaMOCTOATCIIBHO MW pallMOHAJIbHO

WCIOJIb30BaTh HATJSJIHBIE TMOCOOMs, CIpPaBOYHBIC MaTEpHUalbl, YYEOHUK, OMOJHUTEIHHYIO
JUTEpaTypy, MEPBOUCTOYHUKU; IPUMEHSATH CHCTEMY YCIOBHBIX OOO3HAYEHHUW WIPU BEICHHUH
3amuced, COINPOBOXKIAIOUIMX OTBET; MCIOJIb30BaTh 3HAHUS Ui J0KA3aTeIbCTBA BBIBOJOB U3

HAOJIIOIEHIUI U OIBITOB.

CaMoOCTOSTeNIbHO, YBEPEHHO U 0€30MHMO0YHO NPUMEHSET MOJy4YEeHHBIE 3HAHUS B DEIICHUH
npo0jeM Ha TBOPYECKOM YpPOBHE; JIOIyCKaeT He Oosiee OJHOr0 HeAo4eTa, KOTOPBIH JIErKo
UCMpaBISET MO TPeOOBAHHUIO YUMTENsl; UMEeT HeoOXOJUMble HaBBIKM paboThl ¢ mpudopamuy,
yepTekaMu, CXeMaMu, rpagukamu, KapTaMU, COTYTCTBYIOIIUMHU OTBETY .

Ommemka «4» cmagumcsa. eciu 00yuarOWUIICA:

® Jloka3piBaeT 3HAHUE BCEro HU3y4YCHHOI'O IIPpOrpaMMHOI'0 MaTCpuaja, JacT MOJIHBIM U
IPAaBWIBHBIA OTBET HAa OCHOBE W3YYEHHBIX TEOPHH; [OMyCKaeT HEe3HAYUTEIbHbIE OLIMOKH U
HElOUeThl MpU BOCHPOU3BENCHUU HM3YyYEHHOr0 Marepuana, HeOOJbIIMe HETOYHOCTU IpHU
UCIOJb30BAaHUU HAyYHBIX TEPMUHOB WJIM B BBIBOJAX, OOOOLICHHSIX M3 HAOIIOJEHMIA; MaTepual
M3JIaraeT B ONMPEAEICHHON JIOTUYECKON MOCIeI0BATEIbHOCTH, IIPU ATOM JIOMYCKAET OAHY HErpyOyro
ommOKy WM He 0ojiee NBYX HEIOYETOB, KOTOPBIE MOXKET HCIPABHTh CaMOCTOSTEIBHO MPH
TpeOOBaHUM MWJIM HEOOJBIION ITOMOIIM IPENoAaBaTeNs; MOATBEPKIACT OTBET KOHKPETHBIMHU
npuMepaMu; IpaBUJIbHO OTBCYACT HA JOIMOJHUTCIbHBIC BOIIPOCHI YUYHUTCIIA.

B YMeeT caMOCTOSITEIILHO BbIACIIATE T'JIABHBIC ITOJIOKCHHUSA B H3YUYCHHOM MATCpUAJIC; HaA
OCHOBaHHUHU (baKTOB " IMpUMEPOB 0606HIaTI>, A€JIaTb BBIBO/IbI, YCTaHABJIMBATH BHYTPUIIPEAMCTHBIC
CBsA3U, MOXCT MNPUMCHATH IOJYYCHHBIC 3HAHHUA Ha IIPAKTUKE B BI/II[OI/I3M€H€HHOﬁ CUTYyaluu,
CO6JIIO,Z[aTI> OCHOBHBIC IIpaBUJia KYJIbTYPbI yCTHOI>'I peun; HCIOJb30BaTh IIPU OTBCTC HAYUYHBIC

TEPMUHBI.



® He obnagaer 10CTaTOYHBIM HaBBIKOM pabOThI CO CIPABOYHON JIUTEPATYpPOH, yueOHUKOM,

MEPBOMCTOYHUKOM (TIPaBUILHO OPUEHTUPYETCS, HO pabOoTaeT MEJICHHO).

Ommemka «3» cmasumcs, eciu 00yuaruuiica:

® VcBamBaeT OCHOBHOE COJIEp)KaHHME Yyd4eOHOro MaTrepuana, HO HMEeT MpoOenbl, He

HPENsATCTBYIOMIME AalbHEHIIEMY YCBOCHHUIO TPOrPaMMHOT 0 MaTepHaia.

" JI3naraer MaTepuan HECHUCTEMATU3UPOBAHHO, (bparmMeHTapHo, HE BCETa
MOCJIEIOBATEIbHO, TIOKAa3bIBA€T HEIOCTATOUYHYIO C(OPMUPOBAHHOCTh OTACIBbHBIX 3HAHUM H
YMEHHIA, C1ab0 apryMeHTUPYeT BBIBOABI M OOOOMICHHS, MAONYCKAaeT OIMMOKKM TIpu  UX
bopMyIMpOBKE; HE HCIOIb3yeT B KayecTBE J0KAa3aTelbCTBA BBIBOJALI M OOOOIICHHUS W3
HaOJIFOICHHH, OIBITOB WJIM JOMYCKAET OIMMOKU MPU UX W3JI0KEHUU; JAeT HEUETKHE ONMPECICHHS
TTOHSITHH.

® lcnpiThIBa€T 3aTpy[HEHHS B TNPUMEHEHUH 3HAHUH, HEOOXOAMMBIX IJIs PEIICHUS
3a/1ay pasMYHBIX THIOB, NMPAKTUYECKUX 3aJaHHMK, MPU OOBSCHEHWHW KOHKPETHBIX SIBJICHHH Ha
OCHOBE TEOpUHA M 3aKOHOB; OTBEYAET HEMOJHO HA BOMPOCHl YYUTENS WM BOCIHPOU3BOJIUT
colepKaHUE TEKCTa yuyeOHHWKa, HO HEIOCTATOYHO IMOHHMMAET OTIEJbHBIC IMOJIOKEHUS, UMEIOIINE

Ba)KHOE 3HAUEHHE B 3TOM TEKCTE, J1oMycKas 1—2 rpyOble omuoKu.

Ommemka «2» cmasumcs, eciu 00yuarnuuiica:

®" He ycBamBaeT M HE pacKphIBaeT OCHOBHOE COJCpYKAHWE MaTepHalia; He 3HAeT WM He
MOHUMAET 3HAYHMTEIBHYIO YacTh MPOrPAMMHOI0 MaTepuaia B Mpeeiax MOCTaBJICHHBIX BOIIPOCOB;
HE JeJIaeT BLIBOIOB 1 0000 IIEHUH.

" Jmeer ciabo chopMUpPOBAHHBIE W HEMOJHBIC 3HAHUS, HE yMEET NMPHUMEHSTh WX IPU
pEIIeHUN KOHKPETHBIX BOIPOCOB, 3a]1a4, 3aJaHUH 110 00pasiy.

® JIpu oTBeTE HA OJMH BOIPOC JOIMYyCKaeT 0ojiee 2 rpyObIX OMIMOOK, KOTOPhIE HE MOXKET

HCIIPaBUTh OAKE IIPHU IMTOMOIIH YIUTECIIA.

Takum 00pa3oM, YCTHBIE OTBETHI SIBISIFOTCSI BAXKHOH ()OPMOIA TEKYIIEro OLleHUBAHUS 3HAHHUH
U yMeHu#ll oOydatromumxcs 1o Ouonoruu. OHM NOMOrarOT BBISBUTH INIyOMHY [OHUMaHUS
00y4aroIMMKCS OMOJOrMYECKUX IMOHSATUH U CIOCOOHOCTh IMPUMEHATh 3HAHUS B Pa3IMYHBIX

KOHTCKCTax.

Buosornyeckni TUKTAHT

buonornueckuit AUKTAaHT — @opMa THCHBMEHHOIO KOHTPOJS 3HAHUW W yMEHHH
obOydaronxcsi. OH mpeacTaBiisier coO0oi MepedeHb BOMPOCOB, HA KOTOPHIE 00yJaromuecss JOJDKHBI
JaTb ~ HE3aMEIJIMTENIbHbIE M KpaTKME€  OTBETHl. Bpems Ha KaXIbli OTBET CTPOro

pErJaMeHTHPOBAHO M JOCTATOYHO MaJIO, IOATOMY C(HOPMYJIMPOBAHHBIE BOMNPOCH JAOJDKHBI OBITh



YETKUMH U TPeOOBaTh OHO3HAUHBIX, HE TPEOYIOIUX AOITOr0 Pa3MbIIIJICHUS OTBETOB.

Jna ynoOctBa mnpoBepkd pabOThl PEKOMEHIYETCS CKpbIBaTh KOJIMYECTBO TEPMHUHOB,
kpatHoe msATH: (20 muHYT — 15 «CKpBITBIX TepMUHOB», 15 wMuHYT — 10 «CKpPBITBIX
TEPMUHOBY», 10 MHHYT — 5 «CKpBITBIX TEPMHUHOBY»). I[IpH OlleHKE OHMOJIOrHYECKOro JUKTAHTA BO
BHUMaHNE IPUHUMAIOTCS CIEAYIOLE KPUTEPUU:

— OTMETKa «5» — MpaBUWJIbHBIX 0TBETOB 5—-10-15;

— OTMeTKa «4» — mpaBUJIbHBIX 0TBETOB 4—8-12;

— OTMETKa «3» — MPaBUIBHBIX OTBETOB 3—6—9;

— OTMeTKa «2» — MPaBUIIBHBIX OTBETOB 2—4—6.
Kpumepuu oyenku buonocuuecko2o oukmanma

Ommemka «5» cmasumcs, ecnu:
— TIOJHO PACKpBITO coAepXaHHue MpenyiokeHuid B oobeme 10 mpemnoxeHui qTUKTaHTA;

YCTKO U IMPABHUJIbHO 3alIMCAHbI OHOJIOrUYECKHE HAaY4YHbIC TCPMHHBI.

Ommemka «4» cmasumcs, eciu:

— PAacKphITO coaepkanne 8—9 MpemIoKEHUM, JOMYIICHbl HE3HAYUTEIbHbIE HEOOJbINne
HCTOYHOCTHU IIPU MCIIOJIb30BAHUHU HAYYHBIX TCPMHWHOB.

Ommemka «3» cmasumcs, ecnu:

— YCBOEHO OCHOBHOE COJEpKaHHe yueOHOro MaTepuasa, HO U3J0KEHO (parMeHTapHO B
7 MpEAT0XKCHUAX, AOMYIICHBI OIIMOKH n HCTOYHOCTH B HCIIOJIb30BAHUUN HaquOfI
TCPMHUHOJIOTHH.

Ommemka «2» cmagumcs, eciu:

— Ha 6 BONpPOCOB MAMKTaHTa HE MJaHbl OTBETHI; JOMYIIEHBI TIpyOble OMMOKH TpU

HCIOJIb30BAHUU TCPMHHOJIOTUH.

TecrupoBanue
Tecmuposanue — KOHTPOJIb 3HAHUH C IOMOIIBIO TECTOB pa3nnyHoro tuna. Kak mpasuio, tect
BKJIFOYAET TPU KOMIIOHEHTA: CUCTEMY 3aJIaHUM, CHCTEMY ITPOBEPKHU, 3a(PUKCUPOBAHHYIO JJOKYMEHTAIBHO,

00paboTKy U aHAJINU3 Pe3yJIbTaTOB.

[Tpu orieHKe TECTUPOBAHUS BO BHUMAHHE IPHHUMAIOTCS CICIYIONIHE KPUTEPUU:

— orMmetka «5» — 80-100% ot ob111ero unciaa 0aIoB;

— otMeTKa «4» — 60-79% ot o01Iero yrcia 0amIoB;

— otMeTKa «3» — 40-59% ot o01Iero yncia 0amios;

— orMmetka «2» — meHee 40% or oOmiero yucia OauIOB WM HE MPUCTYHHI K paboTe,
WM HE TPEJCTABHII €€ Ha TTPOBEPKY.

buoaornveckue 3agauu



ITpu onenke OMOJIOrMYECKUX 3a7jad BO BHUMaHHUE MPUHUMAIOTCS CIEAYIOLIME KPUTEPUU:

Ommemka «5» cmasumces, eciu:

— TIOJIHO PACKPBITO CoAep)KaHue INpeoxeHuit B oobeme 10 mpensoxeHui NUKTaHTA;
YETKO U MPABUJIBHO 3aMHMCaHbl ONOJIOTHYECKUE HayUYHble TEPMUHBI;

— TpaBWIBHO 0(OPMIICHA 33/1a4a;

— B pEIICHUHU HET OIINOO0K;

— PpeuIeHHE COIPOBOKIAETCSI OOBSICHEHUEM;

— 3amMcaH OTBET.

Ommemka «4» cmaesumcsi, eciiu:

paBUIBHO O(hopMIIeHa 3a1a4a;

— B pCHICHUHA HET OH_II/I6OK;

peuienne opopmiieHO 0e3 00BICHEHMUS;

3aIlMCaH OTBET.

Ommemka «3» cmaeumcs, ecnu:

— mpaBWILHO 0(OpPMIICHA 3a/1a4a;

— B PCIICHHUHU 3ada4 AJOMYHICHBI 2 HCCYIICCTBCHHLBIC OILIMOKH C HapylocHUEM
odopMieHus 3a1ay;

— pemeHne opopMIieHO 6€3 00BICHEHUS;

— 3arucaH OTBeET.

Ommemka «2» cmagumcs, ecnu:

— JOIIyIICHBI OIIMOKH npu O(l)OpMJ'IeHI/II/I 3aJa4iu,

— HMEIOTCs TpyObIe OIMOKH B pEIICHUH 33/1a4;

— OTCYTCTBYET pelIeHUE 3a/1a4Hu.

Ommemka «1» cmasumcs, ecnu:

— YYEHMK He IPUCTYIUJI K BBIIIOJHEHHUIO pabOThI;

— YYEHHK HE IPeJOCTaBUI pabOTy HAa IPOBEPKY YUHUTEIIO.

JlaboparopHas padora Kak ¢opMa OLleHKH NPeIMETHBIX pe3yabTaTOB
JlaGopaTopHble pabOThl B OTIAMYUE OT YpOKa INPOBOASTCA METOIOM CaMOCTOSTEIbHOM
paboThl — HAOIIOJCHUS U DKCIIEPUMEHTA.

[Tpu oneHke 1aGOPATOPHBIX padOT BO BHUMAHHUE IPUHUMAIOTCS CICAYIOIINE KPUTCPUU:

Ommemkxa «5» cmagumcs, ecnu:
— BBIMOJIHEHAa pabora B  TOJHOM o0ObeMe C  COONMIOJEHHEM  HeoO0XOoJuMOMn

MOCJICAOBATCIIbHOCTH MMTPOBCACHUS ONIBITOB U H3MepeHHﬁ;



— CaMOCTOSTENbHO U pPAalMOHAJIbHO BBIOPAHO M MOATOTOBJIEHO [UId OIBITa BCE
HE00X0IMMOEe 00OpYIOBaHKE, BCE OMBITHI MPOBENCHBI B YCIOBHUSAX M PEKHUMaX, 00€CIIEUNBAIOIINX
MOJTyYEHHE PE3yIbTaTOB M BHIBOAOB C HAMOONbIIEH TOYHOCTHIO;

— B NPEACTABICHHOM OTYETE NMPABUIBLHO M aKKypaTHO BBITIOJHEHBI BCE 3aIMCH, TAOJMIIBI,
PUCYHKH, YepPTEXH, TpaduKu, BEIYUCICHUS U ClIeJIaHbI BHIBOIHI;

— MPaBUJIBHO BBIIIOJHEH aHAJIU3 TOIPEIIHOCTEN;

— cobmoaeHbl TpeOoBaHUs 0€30I1aCHOCTH TpyJa.

Ommemka «4» cmaeumcs, ecnu:

— BBIIOJIHEHAa pabora B  TMOJHOM oO0BeME ¢  COONIOJICHMEM  HEOOXOIUMO
MOCTIEIOBATEIEHOCTH MTPOBENICHUS OIBITOB U M3MEPEHHIA,

— CaMOCTOSITeIbHO U pPAalHOHAJIBHO BBIOPAHO ¥ IOATOTOBJICHO [UIS OIBITA BCE
HeoOXoanuMoe 000pyIOBaHUE, BCE OIMBITHI MPOBECHBI B YCIOBUSAX U PEKUMAX, 00ECIIEUNBAOIINX
MOJTyYCHHE PE3yJIbTATOB M BRIBOJIOB C HAMOOJIBIIEH TOYHOCTHIO;

— B IPEJCTABJICHHOM OTYETE MPABUIBHO U AKKypPaTHO BBIMOJHEHBI BCE 3aIMCH, TAOJIMIIbI,
PHCYHKH, YePTESIKH, TpapUKH, BEIYUCIICHUAS U CIICTaHbI BEIBOIHI,

— TPaBHJILHO BBIOJIHEH aHAJIM3 TOTPEITHOCTEH;

— coOnroaeHsl TpeOoBaHUsl 0€30MacCHOCTH TPY/a.

Ommemka «3» cmagumces, ecu:

— paboTa BBINIOJIHEHA HE MOJHOCTHIO, HO 00bEM BBIMOJTHEHHOW YacCTH TaKOB, YTO MOXKHO
C/IeNaTh BBIBOJIBI, HJIM €CJIM B XOZ€ IPOBEICHHUS OIbITAa U U3MEPEHHUI OBIIIN JOMYIICHBI CIETYIOIINE
OIMMOKU: OMBIT TPOBOJWICS B HEPAIMOHAIBHBIX YCJIOBHIX, YTO TMPUBEIO K TOJYYCHHIO
pe3ynbTaToB ¢ OoJbIIel morpenHocThio, MJIM B oTyeTe ObUTM MOMyIICHBI B OOIIEH CII0KHOCTH HE
Oonee NMBYX OMMUOOK (B 3amUCAX €AWHHI], U3MEPEHUSIX, B BBIYUCICHHIX, IpaduKax, TaOJIuIax,
cXeMax, aHaJlu3e MOrpelIHOCTed U T. NI.) He MPUHLMIHAILHOIO I JaHHOW paboThl XapakTepa,
HE TOBJIMSABIIMX Ha pe3yibTar BoinosHeHus, MJIM He BBIOIHEH COBCEM WM BBIIOJHEH HEBEPHO
anamu3 norpemHocteii, MJIM pabora BhImoTHEHA HE MOJHOCTHIO, OJHAKO OOBEM BBITIOJHEHHOMN
4acTU TaKOB, YTO II03BOJISIET MOJYYUTh IPaBUIbHBIE PE3YyJbTaThl U BBIBOJBI 10 OCHOBHBIM,

MNPUHIUIIHNAJIBHO BaXXHBIM 3aa4aM pa6OTLI.

Ommemka «2» cmagumces, ecnu:

— paboTa BbIIOJHEHA HE MOJHOCTHIO U 00BEM BBIIIOJHEHHON 4acTh paboThl HE MO3BOJISET
crenate NpaBuUibHBIE BBIBOABI, MJIM  OOBITBI, W3MEpeHus, BBIUUCIEHUS, HaOIIOEHUS
npou3BoAmIuCch HerpaBuibHO, NJIW B xone paboThl U B oT4eTe 0OHAPYKHJIUCh B COBOKYITHOCTH
BCE HEIOCTAaTKH, OTMEUYEHHbIE B TPEOOBaHUAX K OLIEHKE «3»;

— B TeX chyyasxX, Korga oOydvarouuiicsi IOKa3ajl OpUIMHaJbHBIE M Haumbonee



paHHOHaHBHBIﬁ IoaAXO0Jd K BBIITOJIHCHHIO pa6OTBI 1 B IIPOLECCC pa6OTBI, HO He U30eXKall TeX UM HHEIX
HEIOCTAaTKOB, OII€HKA 3a BBIIIOJITHCHUEC pa6OTBI 10 YCMOTPCHHIO YYUTCIIA MOXKET OBITH MOBLIIIEHA 110

CpaBHCHHIO C YKa3aHHBIMHA BbIIIIC HOPMaMU.

B cBsa3u ¢ TeM, yTo OOJBIIMHCTBO JIAOOPATOPHBIX OIBITOB OOYYAIOUIMECS BBIMOIHSIOT
(pOHTATBHO U CYIIHOCTH ONBITOB BBISCHSAETCS HAa YpPOKE, OTMETKY 3a MX ONHCAHHME BBICTABIIATH
BceM oOyuaronmmces He cienyeT. OTMETKY Y4eHUKY MOXKHO BBICTABUTH ITPU €r0 AKTUBHOM Y4aCTHH
B 00CY)XKJI€HUU MaTepuaja, ObICTPOM BBHIMOJHEHHH OIBITOB, MPaBMUJIBHOM HX aHamuie. [loatomy

7a00paTOpHBIE OIBITHI O OMOJIOTUH OIEHUBAIOTCS BHIOOPOYHO.



IIpome:xyTouHasi aTTecTalisi H MTOr0OBOE OLlCHUBaHUe 110 0M0JI0T MU

I[To wutoram ocBoeHus ¢enepaabHOil pabodel MporpaMMbl MO OWOJOTHH
Ha YypOBHE cpeaHero o0miero o0pa3oBaHMs MNPEAYCMOTpEHa MPOMEKYTOUYHAs
atrecranusi oOydaromuxcs B 10 kmacce m uroroBas arrectanus B 11 kimacce tex
o0yyaronmxcs, KOTOpble HE BBIOMpAIOT E€IMHBIA T'OCYlIapCTBEHHBIH SK3aMeH IO
o6uonorun. @opmMoi OleHUBAHUS y4EOHBIX TOCTHKEHHMHM B paMKaX MPOMEXYTOUHOU U
WTOTOBOM aTTecTanuu 3a Kypc OWOJOTMU CpedHEed IIKOJBI SBISETCd KOHTPOJbHAs
pabora.

ConepkaHue HTOTOBBIX KOHTPOJBHBIX pPa0OT OIpeaessieTcss Mpexie BCEro
C YYE€TOM BEAYLIMX MOJOKEHHUH CIeNYIOUMX JOKYMEHTOB:

— (enepalbHbIil TOCYAapCTBEHHBIH 00pa30BaTENbHBIM CTaHIAPT CPEIHETO
obmrero obpaszoBanusi (yTB. mpukazom MwunoOpHayku Poccum ot 17 mas 2012 r.
Ne 413);

— (enepanpHas oOpa3oBaTelibHas MMPOrpaMMa CpeaHero ooiiero oopasoBaHus
(ytB. mpukazom Munnpocseuienus Poccun ot 18 mast 2023 r. Ne 371).

OcHOBOM 11  ONpENENIeHUsT CONEPKAHUS IPOMEKYTOUHOW KOHTPOJIBHOU
paboThl SBISAIOTCS TAaKXKe MPUHIUIBI OpPraHu3allid COJAEpPKaHMUS CaMoro Kypca
ouonorun st 10—11 kmaccoB (6a30BOro ypoBHS) M IIAHUPYEMBIE PE3yJbTaThl €r0
OCBOCHHS (MPEAMETHBIE M METANpeIMETHBIE), TPEACTaBICHHbIE B (eaepabHON

pabouyeit mporpamMme 1mo OUOIOruH.

— Ilpennaraemas cucteMa OLICHUBAHUSI BHIITOJIHEHUS 3aJaHUI UTOT OBOM
KOHTPOJIbHOM paboThl OTBEYAET TeM ke MPUHLUIIAM KPUTEPHAIbHOIO OLlEHUBAHUS,
KOTOpBI€ OBLIM PAaCCMOTPEHBI paHEe Ha IPUMEPax OTAEIbHBIX 3aJaHUI pa3InYHOIO

THIIA

Kak mpaBuiio, mpoMexyTodHass KOHTpOJbHas pabota comepxuT 10 3amaHuii pasHOro
YPOBHSI CIIOKHOCTH, OPHEHTHPOBAHHBIX HA MPOBEPKY OCHOBOIOJIATAIOIINX AJIEMEHTOB
comepkanusi kKypca Owomorum st 10—11 kimaccoB (IpenIMETHBIX 3HAHWH) W
c(OpPMHPOBAHHOCTH YUYEOHBIX ACHCTBUH C 3THUM cojepkaHueM (IIpEeIMETHBIX YMEHUH),
KOTOPBIE ABJISIFOTCS CTPYKTYPHBIMU €IMHHUIIAMU MPEAMETHBIX U psJla METAIIPEIMETHBIX
pe3yIbTAaTOB OCBOCHHMSI Kypca OMOJIOTMM Ha YPOBHE CpEIHEro oOIIero o0pa3oBaHUS.
3agaHus MPOMEXKYTOYHOW KOHTPOJBHOM pabOTHI MO CBOEH THUIOJOTHU aHAJOTHYHBI

3aaHUAM, UCITOJIb3YCMbIM ITPU U3YUCHUU KOHKPCTHBIX TCM.



— MHrTorosoe oneHnBaHue NPeIMETHBIX Pe3yJbTATOB
— HWroroBass mpoBepka JOCTHXKEHUI OOydYaroIMXCs MO3BOJISAET NPOKOHTPOIMPOBATH U

0000uMTH OO0NBIION 00BbEM 3HAHHUM, YCTAHOBUTH CBSI3U MEXAY OHOJIOTHYECKHMMHU
NOHATUSAMU. B mpolecce HMTOroBoll NPOBEPKU BBIBIISIFOTCS HE TOJIBKO 3HAHUSA
o0y4Jarommxcs, HO ¥ CTENEHb OBJAJEHHs PAa3IMYHBIMH BUJAAMU MHTEJUIEKTYalbHON U
MPAKTUYECKOM yuyeOHOM AesITebHOCTH, YMEHUSIMU 00OCHOBBIBATH MU POBO33PEHUYECKHE
BBIBOJIbI, OIIPOBEPraTh AHTUHAYYHBIE 10T MBI.

— B 3aBucumocTH OT conepkaHHs y4eOHOro MaTepuaina, BO3PACTHBIX OCOOEHHOCTEH,
00y4Jaronxcss HTOrOBBIH KOHTPOJIb OCYIIECTBIISIETCS B (hopMe 3a4uera HIiIn dK3aMeHa.

— YcTHasg uTOroOBas IpPOBEpKa, KaK MpPaBUIIO, MPOBOAUTCA B (opMe MHIUBUAYAIBHOI'O
OIIpoca, B X0Jl¢ KOTOPOr0 YYHUTENIb MOXKET OKa3aTh OOydalolIMMCs IOMOIb, 3a/1aBast
HaBOJSIIME BOIPOCHI, 0100psis NPaBUIIbHBIM OTBET.

— IIuceMeEHHBI HWTOrOBBI KOHTPOJb, B OTJIMYME OT YCTHOIO, JA€T BO3MOXHOCTb
OJJTHOBPEMEHHO y MHOT'MX IIKOJbHUKOB MPOBEPUTH 3HAHUSA, YMEHUS OTOOpaTh HYXKHBbI
JUISL OTBETa MaTepuall, FPaMOTHO U3JIOKHUTh €0, TOBBICUTh 00BEKTUBHOCTb OLIEHKU.

— OpHako, KaK NpH IUCBMEHHOW, TaK M IIPM YCTHOM IPOBEPKE KOHTPOIHUPYHOTCA

PE3YIbTAaThl YCBOCHHA OIrPaHUYCHHOI'O COACPKAHUAA.

WToroBeiii TecT, Kak MpaBUIIO, BKJIIOYAET 3aJaHUS C BHIOOPOM OJIHOTO NMPAaBUIILHOTO
otBeta. C UX TNOMOLIbIO KOHTPONUPYIOTCS 3HAHUS Kak Ha 0a30BOM, Tak W Ha
MIOBBILIIEHHOM YpOBHE. 3a/JaHusl IOBBILIEHHOI'O YpPOBHSI HAIIpPaBJIEHbI Ha IIPOBEPKY
YCBOEHHS 00yuaroUMMucs 0ojiee CI0KHOrO MaTepHualia, MOTYT COZAEpKaTh OTPULIAHUE,
OpPHEHTHPOBaTh Ha paboOTy C PUCYHKOM, TEM CaMbIM YCIOXHsSS XapakTep y4deOHOH
JEeATENbHOCTA. TPyIHOCTh 3aaHUM C OTPULAHUEM COCTOUT B TOM, YTO IIKOJBHUKH
JIOJDKHBI HAaWTH NPU3HAK, HE XapaKTEpHBIM [UIsi 00bEeKTa WM Ipolecca, a 3aJaHHil ¢

PHCYHKOM — B pacrio3HaBaHUH 00beKTa, ero PyHKIMA, 0COOCHHOCTEN CTPOCHUSI.

Hcnoab3oBanne nudpoBbIX peCypcoB B CHCTEMeE
BHYTPHMIIKOJHHOT0 OLIEHUBAHUS 110 Y4eOHOMY NpeIMeTy
«buoaorus»

Hudpossie 06pazoBaTeabHbIC PECYPChI — 3TO COBPEMEHHBIE CPEICTBA 00yUCHMUS,
MPEJCTaBJICHHbIE B JJIEKTPOHHOM (opMarte, MpUMEHEHHEe KOTOpPhIX HaIpaBlEeHO Ha
noBbIlIeHne 3P(HEKTUBHOCTH 00pa30BATEIBHOIO MPOIECca U BHIMOTHEHHE OCHOBHBIX
3a/1a4 0Oy4eHHUS U BOCIIUTAHUS.

BHe)IpeHI/Ie Ha YpPOKC TaKUX BHJOB KOHTPOJIA, KAaK KOMIIbBIOTCPHBIC TCCThI



U BCEBO3MOXKHBIE COYETaHMsSI CIOCOOOB JTUArHOCTHKH, COJEHCTBYIOT TIOIYYEHUIO
OOBEKTHBHOW KapTUHBI YPOBHS YCBOGHHUS H3Yy4aeMOro MaTepuaia 3a KpaTKHi
MPOMEXKYTOK BPEMEHH, TEM CaMbIM CHOCOOCTBYS CBOEBPEMEHHOH KOPPEKTHPOBKE.
B0O3MOXXHOCTh HE3aMEIJIMTEILHOTO0 MOJNYUYEeHUS! DPE3yJbTaTOB O HAJIUYUU C YYETOM
po0OesioB B M3YYEHUHM HEKOTOPBHIX TEM HMPOrpaMMbl 11O OMOJIOTUU MOCIE BHIOJHEHUS
TeCTa SIBJIECTCS BAXKHBIM JUUISl 0OOYyUJaIOIIMXCS U yIO0OHO JUTSl YUUTENs.

B Hactosimee Bpemsi MOSIBUJIOCH JOCTaTOYHO MHOTO YAOOHBIX Miatdopwm,
pecypchl KOTOPBIX MOTYT OBITh IMOJIE3HBI YYHUTENI0 MPH TMOATOTOBKE K YpOKam
OMOJNIOTMH M K WX MPOBEICHHUIO. YUHUTEIb MOXKET MCHOJIb30BaTh JIIOOYI0 U3 yTOOHBIX

m1atdopM, 3aJaHus Ha KOTOPOM MOAXOAAT AJI POBEPKH 3HAHUM 00ydaromuxcs.
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