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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 obOpazoBannn B Poccuiickoit Deaepanun»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bUoNOrHs» U OCHOBHBIX IMOJIOKEHUN (perepanbHOi pabodeil mporpamMmmbl
BOCTIUTAHMS.

VYuebnsiii npeamer «buonorus» yrmyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM oOnactu «EcTecTBEeHHO-HAYUHBIE MPEAMETHIY.
Cormacao mnonoxenusim OI'OC COO mnpodwibHbIe y4eOHBIC NpPEIMETHI, H3y4aeMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM mauddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
obmrero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIIEYUTH MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIHMM,
CpeIHUM OOIIMM, CpPeIHUM MPOPECCHOHATBHBIM U BBICHIMM OOpa3zoBaHueM. B To ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BUBAIOIIUX 33]ad, CBS3aHHBIX C MpoQopHeHTanuen
0o0y4aroluXcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW 00JIaCTM HAy4HOI'O 3HAHWS,
CBSA3aHHOTO C OWOJOTHEH, MEAUIIMHON, SKOJOTHEH, TMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buonorus" naér nmpencraBiieHre O LEIH U 3a/1a4ax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOIEHHOM ypOBHE, ONPEeNsieT 00s3aTeNbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHUEe, €ro CTPYKTYpUPOBAHHE MO pa3ieliaM U Temawm,
pacripeielieHue 10 KjaccaM, peKOMEHAYET M0CIe10BaTeIbHOCTh H3y4eHUs y4eOHOro MaTepuana
C Y4€TOM MEXNPEAMETHBIX ¥ BHYTPHUIPEIAMETHBIX CBS3€H, JIOTHKM Y4eOHOro Iporecca,
BO3pACTHBIX OCOOE€HHOCTeH oOydaromuxcs. B mporpamMe mo OMOJIOTHH peaqu30BaH MPUHIIUIL
IPEEMCTBEHHOCTH C H3y4Ye€HHEM OHMOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Omaromaps uyeMy TMpOCMaTpHBAeTCS  HAMPaBICHHOCTh Ha  MOCIEAYyIIlee  Pa3BUTHE
OMOJOTHYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha (OPMHpPOBAHHE ECTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, 3KOJOTUYECKOIO MBIIUICHUS, IPEACTaBICHUNH O 3I0pOBOM 00pase >KM3HH, Ha
BOCIIUTaHHE OEpeHOro OTHOIIEHUS K OKpyXarolled NpupoaHoi cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IOKa3aHbl BO3MOXKHOCTH ydeOHoro mpenmera «buomorus» B peamuzanuu
tpeboBanuiit ®I'OC COO K mIaHupyeMbIM JUYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM
pesynpTaTaM o00yueHus W B (OPMHPOBAHUM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOMN
NEeSITeIbHOCTH O0YYaloIUXcs M0 OCBOCHMIO COZAEp)KaHUS OMOJOrMYecKoro oOpa3oBaHMs Ha
YpOBHE CpeHero 001ero oopazoBaHusl.

VY4eOHnblii npeamer «buosorusi» Ha ypoBHE CpeAHEro o0Iiero odpa3oBaHHUs 3aBeplIacT
Ouosnoruuyeckoe 00pa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha paclIMpEeHUe U yriyOlieHne 3HaHui
oOyyaromuxcst O JKMBOM TNpUpPOAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOH Oumosorum,
SMOPHONIOTHN M OUOJIOTHH Pa3BUTH, T€HETUKHU, CEIEKIMHU, OMOTEXHOJOIHHU, IBOJIOIMOHHOTO
YUEHUSI ¥ DKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPHEHTHPOBAHO Ha
HOJATOTOBKY OOYyYaroIuXcs K TOCIEAYIONIEMY MOJIYYEeHHIO OHOJIOrMYeckoro oOpa3oBaHUS B
By3aX W OpPraHU3alUsAX CpPeIHEro npodeccuoHanbHOro oopazoBanus. OCHOBY €ro COAEp)KaHUsS
COCTaBJISiET CUCTEMa OMOJIOTMYECKUX 3HAHUM, MOJYUYEHHBIX MPU H3YYEHHH OOY4YaIOUUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJIOTMM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpa3oBanus, B 10—11 kinaccax 3T 3HaHUS MOTYYarOT pa3BuTHE. Tak, pacCIIMPEHbl U yrIyOJIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, KMBOTHBIX, rpuOax, OaKTepusx, OpraHU3Me YelOBEKa,
o0UIMX 3aKOHOMEPHOCTSX JKHU3HM, [OMOJHUTEIBHO BKJIIOYEHbI OWOJIOTMYECKHE CBEICHUS

2



MPUKIATHOTO M MOMCKOBOTO XapaKkTepa, KOTOPhIE MOXKHO HCIOJB30BaTh KaK OPUEHTHUPHI IS
nocienyoomero Beidopa mnpodeccun. BozMokHa Takke MHTErpanus OMOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIUMH 3HAHUSAMH, TIOTYYEHHBIMU O0YYaIOMIUMUCS TPU U3YUYECHUH (PU3UKH, XUMHH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpeaMery "buonorus" orpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIOLMOHHBIM MOAXOAbI K M3yueHUto Ouonoruu. CoriacHO UM, M3y4yaroTcs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CHCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
miaHeTel. Tak, B 10 Kkiacce HM3ydarOTCs OCHOBBI MOJICKYJSIPHOW M KJIETOYHOM OHMOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHS, TCHETUKU U CEJIEKLIUHU, OMOTEXHOJOTHH U CUHTETUYECKON
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HAHUS OOydJaromuxcs M0 OOTaHHWKE, 300JIOTHH, aHATOMUH,
¢duznonornu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI HKOJIOTHU H
yueHue o 6uocdepe.

VYueOublii mpenmer «buonorus» TpU3BaH OOECIIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, HUJEH, NPUHLUMIIOB W TMpaBWI, JIeKallUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOro0Opazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYyJSUU, OHOLEHO03a, IKOCHCTEMBI, O BBIIAIOIIUXCS
HAy4YHBIX JOCTH)KEHMSIX, COBPEMEHHBIX HCCIICJOBAHUSX B OHOJIOTMH, NMPUKIAIHBIX ACIEKTaX
Ounonornyeckux 3HaHWM. /g pa3BUTHS W MOMAep)KaHUS WHTEpeca 0O0YJaromuXcss K OMOIOTHI
HapsIIy CO 3HAYUTEILHBIM 00bEMOM TEOPETUUYECKOTO MaTepuaia B COJAEP>KaHUU MPOTrPaMMBbI 110
OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBICHMS W PAa3BUTHS TOW WJIM MHOH
oOnacTu OMOJNIOrMM, BKJIAJIOM OTEUECTBEHHBIX M 3apyOekHBIX YUEHBIX B PELICHUE BaKHEHIINX
OMOJOTUYECKHUX U KOJOTUYECKUX MPOOIIEM.

Llens u3yuenus yue6Horo npeamera «buonorus» Ha yriyOJnEHHOM YpOBHE — OBJIAJICHUE
O0Oy4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(OYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
Pa3HOTO paHra u NpuoOpeTeHne YMEHHUI HUCII0NIb30BaTh 3TH 3HAaHUSA B (OPMUPOBAHUU HHTEpEca
K OompeneneHHoi o0sactu mpodecCHoOHAbHON JIEITeIbHOCTH, CBSI3aHHOW C OWMOJIOTHEH, WU K
BBIOOpY yueOHOT0 3aBeIeHHs I POAOIKEHHUS OMOJIOTHYECKOro 00pa3oBaHusI.

JlocTikenue neiau u3ydeHus: yuyeOHoro mpenmera «buosorus» Ha yriryOa€éHHOM ypOBHE
oOecrneunBaeTcs pelIeHueM CIEAYIOIMNX 3a1au:

OCBOCHHE  OOYYAIOIIUMHUCS  CHUCTEMbl  OHOJIOTHYECKHMX 3HAHWK: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMIMAX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W IpaBHIIaX,
COCTaBISIIOIMX COBPEMEHHYIO E€CTECTBEHHO-HAayYyHYI0 KApTUHY MHpa; O CTPOCHMH,
MHOT000pa3ui U OCOOEHHOCTAX OMOJIOTMYECKUX CHCTEM (KJIETKa, OPTaHu3M, MOIYJNALUs, BUJ,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEAOBAHUSIX B
OHOJIOTHH;

O3HaKOMJIGHHE  oOydJaromuxcs €  METOAaMU  MO3HAHUS  KMBOM  TPUPOBL:
HCCJIEIOBATEILCKUMU METOAaMH OMOJIOTMYECKUX HayK (MOJIEKYJISIPHOW U KJIETOYHOW OMOIOTHH,
HMOPHUOJIOTUN U OWOJIOTUH PAa3BUTHS, TEHETHUKU U CENEKIUH, OMOTEXHOJOTHH U CUHTETHUECKOMN
OMoNOTMM, TMAaJCOHTOJOTMH, OKOJOTMM); METOJAaMH  CaMOCTOSITENIbHOTO  IMPOBEICHUS
OMOJIOTUYECKUX HCCIeIOBAaHUNH B J1aboparopuu M B IpHpone (HaONoaeHHe, H3MEpeHHe,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJiIcHUE OOYYaIOUUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAIU3UPOBATH U
UCTIOJIb30BaTh OMOJIOTUYECKYIO HH(POPMAIINIO; TIOJIb30BATHCS OMOJIOTNYECKON TEPMUHOIOTHEH U
CUMBOJIUKOW; yCTaHaBIUBaTh CBSI3b MEXAY pa3BUTHEM OWOJOTMM W  COLHMAIBHO-
SKOHOMHMYECKUMH U S3KOJIOTMYECKHMMH MNpoOJieMaMU YelIOBEYECTBA; OLEHUBATH IOCIEICTBUS
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CBOEH JCATEIHPHOCTH 110 OTHOUIEHHUIO K OKpPYXalolled MPUPOTHON cpene, COOCTBEHHOMY
30pPOBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIIOAEH; OOOCHOBBIBaTH M COOJIOJATh  MEphI
npoMIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuUil, MpaBUia MOBEICHHUS B MPUPOJE M OOECTICUCHUs
0€30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B YPE3BbIYAWHBIX CUTYalUSX MPUPOIHOIO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKPBITHUS B 001acTu
OuoJjoruu;

pasBUTHE Yy 00YYAIOLINXCS MHTEIUICKTYyalbHBIX U TBOPYECKUX CIIOCOOHOCTEW B Ipolecce
3HAKOMCTBA C BBIJAIOMIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpoOJIeMaMu, METOJ0JIOTHEel OHMOJIOrMYeCcKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCICJOBAHUM, peleHHs OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUSL
OHMOJIOTHYECKUX 00BEKTOB U IPOIIECCOB;

BOCIIUTAHHUE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOIICHMs K JKUBOHW MPHUPOJE B LEIOM U K
OTIeNbHBIM €€ O0O0BbeKTaM U SBJICHUAM; (OpPMHpPOBAHHE SKOJIOTHYECKOH, TE€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJIbTYyphl IMOBEIEHHUS B TPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00y4arIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BaHUN
(cobmroeHue TMpaBUJl TOBEJACHUS B TMPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBbA U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIOICHHUS Mep
npopMIaKTUKK  3a0o0JieBaHMM,  oOecrieueHre  O€30MAaCHOCTH  KU3HEAESTECIbHOCTH B
Ype3BBIYAMHBIX CUTYAIUSAX TPUPOJIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJIOTMYEeCKUX 3HAHUN M YMEHUH B MOBCEITHEBHON KU3HHU;

CO3JIaHME YCJIOBUHM JJIi OCO3HAHHOrO BbIOOpa OOYyYAIONMIMMHCS HWHIAUBUIYalbHOU
0o0pa3oBaTeNbHON TPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienymomeMy IpodhecCHOHATLHOMY
CaMOOIIPEJICIEHNIO, B COOTBETCTBUM C HWHAWBUAYAJIbHBIMH HHTEpECAMH U MOTPEOHOCTAMHU
pEeruoHa.

OO01iee ymMcliO YacoB, OTBEACHHBIX Ha W3ydyeHUE OHOJOTMU Ha YriayOJIEeHHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 daca: B 10 kmacce — 102 gaca (3 yaca B
Hezento), B 11 kimacce — 102 gaca (3 vaca B Hezento).

OT10op oOpraHuM3alMOHHBIX (OpM, METOJOB M  CpeACTB OOyueHUs OMOJIOTUH
OCYIIECTBIISICTCSI C YUETOM CIIEIU(PHUKHU €ro COJEPKAHWUS M HAIpaBICHHOCTH Ha IMPOJOIKEHHUE
OHMOJIOTHYECKOTO 00pa3oBaHUsI B OPTaHM3ALMUSAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO6s3aTenbHBIM YCIIOBHEM IpU OOy4YEHHWH OWOJIOTHMHM HA YIIyOJIEHHOM YpPOBHE SIBIISETCS
MpOBEACHUE J1aOOpaTOPHBIX U TMpakTHUeckux pabdor. Takke ywacTtue oOydammxcs B
BBITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEJIOBATENILCKAX  paboT, TeMaThka KOTOPBIX
OTIpeNeNAeTCsl YYHUTEJeM Ha OCHOBE HMEIOIIMXCS MaTepHalIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX PUPOAHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

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

Tema 1. Buosnorus kak Hayka

CoBpeMeHHas O6uosiorus — KOMILJIEKCHas Hayka. KpaTkas vcropust pa3BuTHs OMOJIOTMH.
buonorndeckue Hayku M u3ydaemble UMHU InpoOneMbl. DyHIaMeHTaldbHbIE, NPUKIAAHBIE U
IIOUCKOBBIE HAYYHbIE UCCIIEI0OBaHUsI B OMOJIOTHH.

3HadyeHne Ouojoruu B (HDOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonormei. 3HaueHHWEe OHONIOTMHM B MPAKTHYECKON
JEATEIIBHOCTH YEJIOBEKA: MEAMIMHE, CEJIbCKOM XO3HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
IIPUPOJIBIL.

JleMoOHCTpaL U

[Toptpersr: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, Y. [apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunukos, H. . Basunos, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUU C IPYTMMHU HayKaMm», «CucteMa OMOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbI H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMer u3ydeHus onosnoruu. CBOMCTBA JKUBBIX CUCTEM: €UHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh U ILIEJIOCTHOCTb, CIIOXKHOCTh U  YHOPSAAOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, = CaMOOpPraHHW3alUsi, CaMOBOCIIPOM3BEIACHHE, Pa3APaXKUMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJIAPHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHNU3MEHHBIM, MONYJIIIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
o6unocoepnsiii. [Iponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbBIE NMPU3HAKH KHUBOTO.
Kuznp kak (opma cymecTBoBaHus Matepuu. Hayku, u3ydaroniue >KuBble CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. MeToapl Ouonormdeckod Hayku. HaOmromeHue, n3mepeHwue,
DKCIIEPUMEHT, CUCTeMaru3anus, wmertaaHanu3. [loHsaTHME O 3aBUCMMOM M HE3aBUCHMOM
nepeMeHHO#. [lnanupoBanue skcnepumenta. IlocranoBka u mpoBepka rumote3. Hynesas
runote3a. [loHsTHE BEIOOPKH U €€ H0cTOBepHOCTh. Pa3dpoc B Omonornueckux aaHHbIX. OneHka
JIOCTOBEPHOCTH MOJIYUEHHBIX pe3ynbTaToB. [IpHUMHBI HCKa)K€HUS! pe3ylbTaTOB SKCIIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmuubl u cxembl: «OCHOBHbIE TPH3HAKU JKU3HW», «buonornyeckue CUCTEMBI»,
«CBONCTBA )KMBON MaTepun», Y pOBHHM OPTraHU3ALMH KUBOM MPUPOIb», «CTpoeHNE )KUBOTHON
KieTkn», «TkaHm  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOTO  OpPTraHHU3May,
«buoreonenos», «buocdepay, «MeToabl U3yUeHHUS KUBOH IPUPOIBD».

O6opynoBanue: 1abopaTropHOe 000pyIOBAHUE JIJIS TIPOBEACHUS HAOIOACHUN, N3MEPEHHUI,
JKCIIEPUMEHTOB.

IIpakTnueckass padora «licronp30BaHUE Pa3IUYHBIX METOAOB MPH HU3YUYECHUU >KUBBIX
CUCTEM.

Tema 3. Buosnorus KjieTku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOrO. VCTOpHS OTKpBITUS KJIETKH.
Paboter P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOUHOM TEOpHUH.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHA, Xpomarorpadus,
anekTpodopes3, MeTOJ MEuYeHbIX aTroMOB, AudQepeHnManTbHOe LEHTPU(YTUpoBaHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (PuUKCUPOBAHHLIX Kiemok. DIEKTPOHHAsT MUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
Pa3BUTHSI METO/I0B MUKPOCKOIIUN».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpEnapaThl PaCTUTEIbHbIX, )KUBOTHBIX H
OaKTepHaIbHBIX KJIETOK.

IIpakTuyeckas padora «/3ydyeHue METONOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
anekTpodopes, nuddepennuanpaoe nearpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XVMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOIEMEHTHL. Bona u e€ posb
KaK pacTBOPHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUHM KIETKH, TEIUIOPETYJIALHUN.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buosornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OeiakoBOM Moiyiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBEpTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkos. buonornueckue GpyHKuu 0eiakoB. /lpuonsi.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHIbl, OJUrOcaxapuibl U monucaxapujsl. OOmumi
IUIaH CTPOEHUS U (U3MKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢yHKuIUU
YTJIEBOJIOB.

Jlununpl.  TuppodunbHO-ruApodoOHBIE  cBoiicTBa.  Kiaccubukauus — aunujaos.
Tpurnunepunasl, Gochoaunuipl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunoseie kucnotsl. [IHK u PHK. Crpoenne nHyknenmHoBbIX KucioT. HykneoTtuusl.
[Tpuniun kommiuementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6nonorndeckue pynkunu JHK. Buasr PHK. @ynkunu PHK B kietke.

Ctpoenune monekyinsl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buosornyeckue
byakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUYMKH, WX (QYHKIUKW B KIeTKe. [[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNRIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosyorusi: OMOXMMHYECKHE M OHOopU3NYECKUE HCCIEAOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMojekyl. Modenupoeanue cmpykmypsvl U @QYHKYui
buomonexkyn u ux komniekcos. KomnvromepHulii Ou3aun u opeanuiecKui cunmes 6UOMONEKY U
UX HenpUPOOHbIX AHALO208.

JleMoHCTpauMu

[Toptpetsrt: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, ©. Canrep, C.
IIpy3unep.

[uarpammsl:  «PacnpenencHue XUMHUYECKMX OJIEMEHTOB B HEXHUBOM  IIPUPOLED,
«Pacnipenenenne XUMAYECKUX JIEMEHTOB B )KMBOU ITPUPOLEY.



Tabmunel u cxembl: «llepuonuyeckass Tabauia XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe opraHu3smMoB», «CTpoeHHE MOJIEKYNbI Oenkay,
«CTpyKTypbl O€NKOBOH MOJIEKYJNb», «CTpOEHHE MOJIEKYN YIJIEBOIOB», «CTpOEHHE MOJIEKYI
nunuaoBy, «HykiienHOBbIE KUCIOTH», «CTpoeHue MONEKYIbl ATD.

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C ITOMOIIBIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnasi pa6ora «lccnenoBanne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKash M mpokapuorudeckas. CTpyKTypHO-(YHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue mnpokapuoTHuecKkoil kieTku. KieTounas crTeHka OakTepuii ©u  apxei.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie 1 (QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckod wmemOpaHbl. TpaHCIOPT BEUIECTB Yepes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obnery€énnas nuddQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTHBHBIA TpaHcmopt). [lomynmponunaemocts memOpansl. PaGota
HATPUII-KaJIMEeBOr0 Hacoca. DHAOMMUTO3: MUHOUTO3, (paronnTo3. Dk3ouuto3. Kilerounas creHka.
Crtpyktypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHU, rprOoB.

[Mutomnazma. I{uto3onms. Llutockener. JBwkenue nuronnazMbel. OpraHouzsl KIETKH.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: sHAoIasmaTruueckas cetb (JIIC), anmapar [Nonbaxwy,
JN30COMBI, UX CTpoeHHE W (yHKUIUHU. B3auMocCBs3b OJHOMEMOpPAHHBIX OPraHOUJOB KIIETKH.
CrpoeHue TrpaHyIspHOTO peTuKynyma. Mexanusm nanpasnenus 6enxkoé ¢ OIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit — (arpaHyisipHBbIil)
sHOIUIa3MaTHUeCKuil peTukynyM. CekperopHas (yHkuus anmapara [onbmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pacturtenbHbIx kieTok. Kierounsrii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKH: MUTOXOHAPHUH, IUIACTUABL. [Ipoucxoorcoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMM  MHUTOXOHApUH W 1iacTul. llepBuuHble, BTOpUYHBIE W CIOXHBIE IUIACTHIBI
(OTOCHHTE3UPYIOIUX JYKAapUOT. XJOPOIUIACTBl, XPOMOIUIACTBI, JIEHKOMJIACThI  BBICHIMX
pacTeHUN.

HememOpanubie opranouzsl kinetku CtpoeHue u (yHKIUUM HEMEMOpPaHHBIX OpPraHOHIOB
KieTku. PubGocombl.  [lpomescymounvie uramenmol. MuxporiaMeHTbl. AKmuHo8bie
MuKpogpunamenmoi. MBpIIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEYHbIX KAEmOK.
MuxkpotpyOouku. Krnerounsiii nentp. CTpoeHMe M JABWKEHHE JKTYTHKOB U PECHUYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (DYHKIUH.
Snepublii GenkoBelii MaTpuKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpomMaThHa — TUCTOHBIL. J{uHamuxa s0epHouU
000n104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BkiatoueHus.  CpaBHHTENbHAs  XapaKTEPUCTHUKA  KIETOK  DYKApHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpPauMK



[Toptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KIIeTKN», «CTpOEHUE pacTUTENbHON KieTKn», «CTpoeHne MUTOXOHIpUMY, «Snpo», «CtpoeHue
MPOKAPUOTUYECKOMN KIETKH.

O6opynoBaHue: CBETOBOM MHMKPOCKON, MHKpPOIIpernapaTbl PacTUTEIbHBIX, KHUBOTHBIX
KJIETOK, MUKPOIIPETIapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «l3yueHue cCTpoeHUs KIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccnenoBanue mia3Moiu3a U ACMIIA3MOJIM3a B PACTUTEIbHBIX
KJIETKax.

IIpakTuyeckas padora «3yueHue IBUKEHUS UTOIJIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeleCTB U IPpeBpallleHHe JHEPIMHU B KJIeTKe

ACCUMUIISIIINS U TUCCUMUISILIMSL — JIBE CTOPOHBI MeTabonu3ma. Tumbl 0OMEeHa BEIIEeCTB:
aBTOTpOGHBIK ®  TeTepoTpoHBIA. YdyacTHe Kuciopoga B  OOMEHHBIX  IpoIeccax.
OHepreruyeckoe obOecneueHue kierku: npespamieHue AT B 0OMEHHBIX Ipoleccax.
DepMeHTAaTUBHBIM XapakTep peaklHil KIETOYHOTO MeTabosiu3Ma. DepMeHTHI, X CTPOCHUE,
cBoiictBa W MexaHusMm geiictBus. Kodepmentsl. Orianuus (EpMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOUTOpBHL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKIMI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpraHMYECKUX BeIIeCTB B KieTke. DoTocuHTe3. AHOKCU2eHHbIU U
oxcueenHvlll  pomocunmes y oaxmepui. Ceemocoduparowjue nuemMeHmsvl U NUSMEHMbL
peaxkyuonnoz2o yenmpa. Ponp xmopomiactoB B mpouecce (orocuHTe3a. CBeToBas U TEMHOBas
dazpl. @omoovixanue, Cz., Cs. u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (HOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHUe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIUPYIOIINE
OaxTepuu, Kene300aKkTepuu, cepoOaKkTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHHUE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpokeHUsI U MX HCIONIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpraHW3Mbl. JTambl YHEPreTUYecKOro oOmeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOpPOAHOE pACUICTNIEHUE TIIOKO3HI.

buonoruueckoe okuciaeHue, UM KIETOYHOE JbIxaHue. Poinb MUTOXOHIpH B Ipoleccax
O6uonornyeckoro okucieHus. Lluximdeckue peakuuu. OxuciaurenabHoe (GochopuimpoBaHHE.
Ouepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTreTHIECKOT0 0OMEHa.

JleMoHCTpan U

[Toptpetsr: Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpanckuit, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DOTOCHHTE3», «JHEPreTUYecCKuil oOMeH», «buocwHTE3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyA0BaHUE JUIsl IPUTOTOBIJICHUS TIOCTOSHHBIX U
BPEMEHHBIX MUKPOMPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKOW aKTHUBHOCTH (epMeHTOB (Ha
IpUMEpE aMHJIa3bl WK KaTaaasbl)».



Jladoparopnasi padora «l3yyeHue (QepMEHTATUBHOTO pACIICIICHUS TEPOKCHIIA
BOJIOPOJia B PACTUTEJBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHgopManus U peaju3ainus e€é B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKLUAX MATPUYHOIO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMILJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, aCUMMETPUUHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpaucnsmus u e€ arambl. Ydactue TpancnoptHeix PHK B OmocuHTe3e Oenka. YcioBus
O6uocunTe3a 6enka. KogupoBanue aMuHoKucioT. Ponbs pubocom B OuocuHTese Oenka.

Coepemenunvie npedcmasnenus o cmpoeHuu 2enog. OpraHu3aiys TeHoMa y MPOKapuoT U
9YKapHOT. Perymsanus akTHBHOCTH T€HOB y mpokapuoT. [umore3a omepona (®. XKaxo0, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2enos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KiieTounslil romeocTas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U OONMUTaTHbIe mapa3uThl. CTPOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasd,
uHmezpasa.

Bupycuble 3a0oneBaHusi 4enoBeka, JKMBOTHbIX, pacrenuii. CIIMA, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungpopmamura: unmeepayust u anaiuz o6orvuiux maccusos («bigdatay) cmpyxkmyphoix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoOHCTpaLun

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

Tabmumet u cxembl:  «buocuHTe3 Oenka», «[eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knerounslii numki, ero mepuonsl u perymsuus. Wutepdaza um muro3. OcobeHHOCTH
npolieccoB, nporekaronmx B uatepdase. I[loaroroska kierku k nenenuto. IlpecuHrernueckuit
(MOCTMUTOTUYECKHIT), CHUHTETUYECKMH M TOCTCUHTETUYECKUN (IPEMUTOTHUECKUN) NEpUOAbI
uHTEp(PAa3bl.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkannn — JIHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aHTUIAPAUIEIBHOCTh. MeXaHu3M
permukannu - JIHK.  Xpomocombl. Ctpoenne XxpomocoM. TemoMepel W TeloMmepasa.
XpOMOCOMHBIIT HA0Op KJIETKU — KapUOTHUIl. JIMIIOWIHBIA M TariouJHBIA HAOOPHI XPOMOCOM.
['omosiornynbie XpoMOCcoMBI. [1010BbIE XPOMOCOMBI.

Jenenne kinetkn — muro3. CTaguum MHUTO3a U NPOUCXOISALIME B HUX Ipouecchl. Tumbl
muto3a. Kaproknnes u nutoknHes. buonornueckoe 3HaueHrE MUTO3a.

Perymsmuss mMuToTHueckoro mnukia kieTku. [IporpamMmmupyemasi kierouHas ruOenb —
arornTo3s.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmvl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuuecxkue
Mooenu YHKYUOHUPOBAHUSA KILEMKU.

JdemoHcTpauMu

Tabmunpl u cxembl: «Ku3HEHHBI HUKI KIETKW», «Muto3», «CTpoeHHE XpOMOCOMY,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpomIpenaparbl: «MHTO3 B KIETKaX KOpELIKa
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOITpENapaTaxy.

JlabopaTopnas pa6ora «HaOmroneHne MuTO3a B KIETKAaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KUZHEAESATEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcTsl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBs3b 9acTei MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumel pacTUTENBHBIX TKaHe: oOpazoBaTenbHAs, MOKPOBHAS,
MPOBOJINIAs, OCHOBHAsA, MexaHnueckasd. OcoOOEHHOCTH CTpoeHUs, PYHKUUNA W PacHOIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX H  YeJOBEKAa. THUMBI JKMUBOTHBIX TKaHEW: SIHUTETUaIbHAas,
COEMHUTENbHAsA, MbllleuHas, HepBHass. OCOOCHHOCTH CTPOEHUs, (PYHKIMHA U PaCHOTIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprassl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4yenoBeka. DyHKIIMM OpraHOB U CUCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmilt. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl U BHyTpeHHMI ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JIBmwkeHue opraHu3MoB. J[B)KEHHE OMHOKJIETOYHBIX OPraHU3MOB: aMEOOHIHOE,
JKTYTUKOBO€, pEeCHUYHOe. J[IBM)K€HHE MHOTOKJIETOYHBIX pACTEHUH: TPOMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJIIETOYHBIX JKUBOTHBIX M U€JIOBEKAa: MbIlIeuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI U UX padoTa.

[Tutanue opranusmos. Ilornomienre Boabl, YIIEKUCIOrO ra3a 1 MUHEPaJbHBIX BEIIECTB
pacteHusiMu. [luTanue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHIIEBapEHHUE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBapuTenbHbIe
xene3bl. [IuieBapurenbHas cucTeMa 4eloBeKa.

Heixanne opraau3MoB. [[pixanne pactenuid. J{prxanne sxuBoTHBIX. b dy3us razos uepes
MOBEPXHOCTh KIETKU. KokHOe nbixaHue. JlpIxarenbHas MOBEpXHOCTh. JKabepHoe U JErodHoe
IbIxaHue. JIpIxaHue TO3BOHOYHBIX »UBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHMs JETKUX ITO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cHCTeMa 4YeloBeka. MexaHu3m
BEHTWISILIMM JIETKUX y NTUI U MIIEKONUTaIOuUX. Perynsanus apixanus. [{pixarenbHble 00bEMBI.

Tpa"cnopr BeleCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBbI pacTeHui. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepane, KpPOBEHOCHBIE COCyAbl M KpoBb. Kpyru
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KpOBOOOpaIieHus..  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
II03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasnus.

Beinenenne y opranu3moB. Bbigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
Cokpatutenbuble Bakyonau. Opranbel BbiaeneHus. DuibTpanus, cekpenuss U  obpaTHoe
BCAChIBAaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiAeNeHus1. CBs3b MOJOCTU Tejla ¢ KPOBEHOCHOM
Y BBIICTUTEIBHOM cUCTEMaMU. BpineneHrne y MmO3BOHOYHBIX XKMBOTHBIX M dYesioBeka. [loukwu.
Crpoenne u pyHkunonupoBanue Heppona. Ob6pazoBaHne MOYH Y YEIIOBEKa.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
IUCTHI TPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M X TPOU3BOAHBIC. 3alUTa OPTaHU3MA
or Oone3nedl. MMmyHnHas cucrema uenoBeka. KileTOuHBII W TyMOpalbHBII HWMMYHHUTET.
Bpoxnéuuslii u  npuOOpeTéHHBI  cnenuduueckuii UMMYHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®. M. Bepuer, C. Tonerasa). BocnanutenbHble OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN.

Pa3apaxxuMocTe M perynsuuss y OpraHu3moB. PazipakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacteHuil. POocToBble BeleCTBa U HX
3HAYECHHUE.

HepBnast cucrema u pediexrtopHas peryiasuus y KMBOTHbIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KMBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pednekc u pednexkropnas nyra. bezycrnoBHbie u
YCJIOBHBIE PE(IIEKCHI.

['yMopasibHast perynsmusi W SHIAOKPUHHAS CHUCTEMa JKMUBOTHBIX W 4YesoBeka. JKemesbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3anMMOCBA3b HEPBHOU W
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCTH», «MHOTOKJIETOYHBIE BOJOPOCINY,
«bakrepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUi», «CHCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUII»,
«KopueBsie cuctembr», «Ctpoenue ctedinss», «CTpoeHHE IHMCTOBOM IUIACTUHKMY, «TkaHu
JKUBOTHBIX», «Ckener dyenoBekay, «llumieBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/prxarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass CHUCTEMay,
«BbraenurenbHas cucremMay, «JHIOKpUHHAA cucTteMay, «CTpoeHue MbIIbD, «MMMyHHTETY,
«KumeunomnonoctHpie», «CxeMa MUTaHUS pacTeHUi», «KpOBEHOCHBIE CUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue MmiaHapumny», «BHyTpeHHee CTpOeHHE A0KIEBOTO
yepBsa», «HepBHas cucrema pwid», «HepBHas cuctrema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cucrtema nTuiy, «HepBHas cucTeMa MIIEKOMUTAIONIINAX,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTraHU3MOB,
MUKpOIpenaparsl TKaHeH, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIC
9K3EMIUIAPhl KOMHATHBIX PacTeHU, TepOapuu pacTeHUI pa3HbIX OTIENOB, BIAXKHbBIE MTpernapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KMUBOTHBIX, CKEJIET YeNIOBEKa,
o0opysoBaHue HJs JEMOHCTpPAIMM TMOYBEHHOTO U BO3AYIIHOTO TIMTAHUS PACTCHUH,
pacuierieHus Kpaxmaia M OelkoB ToJ JaeiicTBueM (epMeHTOB, 0OOpyIOBaHHME JUIS
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JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopHas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHoOKeHHe 1 pa3BUTHE OPTAaHNU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: OecIionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBoe. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTanus, KIOHHPOBAHUE.

ITonoBoe pasmuHoxkenue. IlonoBele kineTku, unum ramerel. Meio3. Cranguu Mmeitosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasutrhe. l'ameroreHe3 y JKUBOTHbIX. [loynoBble  Ikemne3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnogoTBOpeHHE U AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIOOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOJIOTHS — HAyKa O PA3BUTHUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunuposannoe opoobnenue. bracmyna, munovi
onacmyn. OcobeHHOCTH APOOIEHUsT MIIEKOMUTAIOMUX. 3apOJbIIIEBbIC JIUCTKU (TaCTPYJISALMS).
3aknajKka OpPraHOB W TKaHEW W3 3apOJBIINIEBBIX JHUCTKOB. B3anMmHOe BiIMsSHUE YacTen
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUlaHa CTPOCHUS
JKUBOTHOTO KakK pe3ynbTaT HepapXUUYeCKHX B3aMMOJEWCTBUI TreHoB. BimsHue Ha
AMOPHOHAIBHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CPEIbl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbI nepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TTO3BOHOYHBIX IKUBOTHBIX.
bronoruueckoe 3HaueHUe MPSIMOrO0 M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunbel pocta >KUBOTHBIX. @akTOpbl PETYNSIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYesloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHEe MTPOLECCHI.

PasmHoxenue u pasButue pacteHuil. ['amerodur m crnopodur. Melo3 B KU3HEHHOM
nukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meioza. ['ameToreHes y pacTeHMH.
OII0g0TBOPEHNE H PA3BUTHE PACTUTENBHBIX OPraHU3MOB. JIBOHMHOE OIUIOJIOTBOpPEHUE Y
[[BETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3MBbI pEryIsiiui OHTOTE€HE3a Y PACTEHHI U )KUBOTHBIX.

JleMoHCTpan U

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunpl u cxembl: «BereraTuBHOe pa3MHOKeHUE», «TUIBI GECTIONOro pPa3sMHOXKEHUSY,
«Pa3MHOXEHHE XJIaMHJIOMOHAAbDy, «Pa3MHOXKEHUE IBIVIEHBI», «Pa3MHOXEHHE THUIPBI»,
«Meitoz», «Xpomocombl», «['amerorenes3», «CTpoeHHE SHULEKIETKH U CIEPMATO30HAa,
«OcHOBHBIE cTaauu OHTOreHe3a», «lIpsiMoe m Hempsmoe pa3BUTHE», «Pa3BUTHE MaliCKOro
Kykayn, «Pa3Butue capanum», «Pa3BuTue JArymkun», «/{BoiHOE ONIOJIOTBOPEHHE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYIOJBbHBIX pacTeHUN», «KU3HEHHBIN UK
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXa», <OKHW3HEHHBIH LMK IANOpOTHUKAY,
«KU3HEHHEIN IUKJI COCHED.
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OOGopynoBaHue: CBETOBOM MHUKPOCKOI, MUKpPOIIpEnapaTsl SSHIEKIETOK U CIEPMAaTO30HI0B,
Mojienb «L{uKIT pa3BUTHS JATYLIKI».

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYMBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKM Kak Hayku. PaGortel I'. Mengpens, I'. ne
@puza, T. Moprana. Ponb oTeyecTBeHHBIX Y4YEHBIX B pa3BUTUM TeHeTuku. Paboter H. K.
Konsosa, H. U. BaBunosa, A. H. benosepckoro, I'. 1. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMHHAHTHBI M PELECCUBHBIA IPHU3HAK, TI'OMO3MUIOTA,
TeTepO3UroTa, YMCTast JIMHUS, THOPUABI, reHOTHN, (QeHotur. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: «MeTOoIbI TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlaGopaTopHas pa6ora «/[po3oduia kak 00BEKT FTeHETUUECKUX UCCIIEI0OBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpeuuBanue. IlepBblii 3akoH MeHaens — 3aKoH e€IMHOOOpPa3Hs
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBaHus. Bropoil 3akoH MeHznens — 3aKkoH
pacuienieHus npu3Hakos. L{uTosoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpelMBanus. ['nnoresa
YUCTOTHI FaMeT.

AHanmuzupytomiee  ckpemuBaHue.  [IpoMeXyToOdHBI ~ XapakTep  HacieJOBaHMS.
Pacmiennienne npu3HakoB MIPpU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemmuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOI0rN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruieHHOe HacnenoBanue npusHakoB. Paboter T. Moprana. CuersieHHOe Hacae0BaHUE
T€HOB, HAapYIIEHNUE CLEIUIEHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpUsl HaCIEeICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpPEAEIEHUS Iosla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHBIM MOJ. ['eHeTnuyeckass CTPYKTypa HOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE JIECHCTBHE TI€HA.
MHoOeCcTBEHHBIM ayuienu3M. B3aumoneicTBue HeauleNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onwucra3s. [Tomnmepns.

I'eHeTMYECKMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOTIOTMUECKUX TMPOIECCOB, TNOBEACHHS W KOTHUTUBHBIX (yHKUuH. ['eHermueckue
MEXaHU3Mbl CUMOHMOT€HEe3a, MEXaHU3MBbl B3aUMOJACUCTBUS «XO3SIMH — MapasuT» U «XO35SUH —
MUKpoOnomy». ['eHeTHuecKkre acreKThl KOHTPOJIS U U3MEHEHUsI HaceCTBEeHHON nHpopmanuu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.
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Tabmumpl u cxemsl: «[lepBbiii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupyolee ckpeuBanue», «Henonnoe nomunupoBanue», «ClemnieHHOe HaclleJOBaHUE
MPHU3HAKOB y Apo30d by, «I eHeTnka monay, «Kapuorumn yenoekay, «Kapruotun apo30Quiis,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb [l IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUSA Y
JIPO30(UITBD».

IIpakTuyeckass padora «/3ydyeHue pe3yabTaTOB IUTHOPHAHOTO CKPEUIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

B3anmopnelictBie reHoTtuna u cpeapl npu (GopmupoBaHuH (eHoTHNa. VM3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWMYECTBEHHBIE  TpPHU3HAKK. BUIbl  HU3MEHYUBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHass U3MEHUYMBOCTb. Ponb cpeabl B (OpMUPOBAaHUM MOIUGUKAIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanunoHHsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOAM(PUKAIIMOHHON H3MEHYHBOCTH.

I'enoTunuueckass u3MeHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bubl
TeHOTUITUYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTuBHas M13MEHUYHMBOCTh. Melo03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOMN
W3MEHYUBOCTH. POJIb KOMOMHATHBHON M3MEHYMBOCTU B CO3/JaHUM T€HETUYECKOTO PA3HOOOpa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanmoHHas W3MEHYMBOCTb. BHIBI MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIMepHBIE W IUTOIUIA3MATHYECKHUE MYTAIUU.
Comaruueckre W TMOJOBbIe MyTanuu. [IpUYuHBI BO3HUKHOBEHHS MyTaluil. MyTrareHel U UX
BIIMSIHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBunoB). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX Gakmopos 6 Haciedo8aHuu u
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoOHCTpanun

IToptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmumpl u cxembl: «Bunmbl u3meHumBOCTHY, «MoOaU(UKAIMOHHAS HW3MEHYHBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meio3y»,  «OminogorBoperue»,  «[ eHeTndyeckue
3a00JIeBaHUS YeIIOBEKay, «BUIbl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi padora «McciemoBaHuE 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOM
n3MeH4UBOCTH. [IocTpoeHre BaprallMOHHOIO psiia U BapUALMOHHON KPUBOW.

IIpakTuyeckasi padora «Mytanuu y 1po30Q sl (Ha TOTOBBIX MUKPOITpEapaTax).

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuotun uenoBexka. MexayHapogHasi NMporpaMma HCCJEIOBAHMS T'€HOMa YeJIOBEKa.
MeTobl U3YYEeHUS TEHETUKH YETIOBEKAa: T€HEAIOTMUECKU, ONMM3HEIOBBIN, [UTOTCHETHICCKHIA,
MONYJIALUOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OIpe/esieHne
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TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHUE, B TOM 4yucie ¢ nomoubto [TIP-
anaymza. HacnencrBennsie 3a00sieBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIEC OOJIE3HH YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MPEApacloIOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JIeBaHUI dYeloBeKa. MeauKo-reHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOT0 Ipy3a». DTHUYECKUE aCIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PH3UUYECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYyKawlled cpeabl. ['eHeTnyeckas MNpeapacroiokKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToabl M3YUYCHHS] TCHETUKH YEIOBEKAy,
«["eneTnueckue 3a001€BaHUS YEIOBEKAY.

IpakTnyeckas padbora «CocTaBjIeHHUE U aHATIU3 POJOCIOBHOIN».

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkAEeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. .
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOrooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/JaHMM COpPTOB pacTeHUM U MOpoa KUBOTHbIX. CopT, mnopojaa, IITaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcIeACTBEHHON m3MeHunBoct H. WM. BaBuiioBa, ero 3HaueHue mjist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekiMoHHOM paboThl. MIcKyccTBeHHBIN OTOOP: MacCOBBIN U MHIMBUYaIbHBIMN.
Otanbl KOMOWHAIIMOHHON cenekiuu. McnbiTanue npousBoauteneil mo motomctBy. OTOop mo
TEHOTHITY C MIOMOIIBIO OIEHKH (PeHOTHIA TOTOMCTBA M OTOOP IO T€HOTHUITY C TIOMOIIbIO aHATN3a
JHK.

HckycCcTBEeHHBIH MyTareHe3 Kak METOJ] CENEKIHOHHOW paboThl. PamuanmoHHBIN U
XUMHUYECKH MyTareHe3 KaK MCTOYHMK MYyTallMid y KyJIbTYpHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWE T€HOMHOTO pEJAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJTYYEHHS UCXOAHOTO MaTepralia JIJIsl CEEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpelluBaHue, Wi UHOpUIUHT. HepoacTBeHHOE CKpellMBaHue, Wi ayTopuauHr. ['eteposuc u
ero mpuyuHbl. Mcnonp3oBanue reTepo3rca B cenekiuu. OtmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecruioausi MEXKBHIOBBIX THOpUIOB. JlOCTHMIXKEHUS CENEKIIMH pacTeHUH U
JKUBOTHBIX. «3€1EHAsI peGONIOYULY.

CoxpaHeHHE U U3YYCHHE T'€HETHYECKHUX PECypCOB KYJIbTYPHBIX PACTEHHM UM UX JUKHUX
poauuei sl CO3/IaHMsI HOBBIX COPTOB U TMOPHUIOB CEIIbCKOXO3SIMCTBEHHBIX KYNIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YENAX YIYYUIEeHUS CYUeCMBYIOWUX U CO30aHUS HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOM YUucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

IToptpetsr: H. Y. BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykpsnenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuie! 1 cxembl: «L{eHTpbI MPOUCXOKIECHUS U MHOT000pa3us KyJbTYPHBIX pacTEHUII,
«3aKOH TOMOJIOTMYECKHMX PSJOB B HACJIEACTBEHHON HM3MEHYMBOCTH», «METOIbl CENEKLIHUN»,
«Otnanéunas rubpuanzanus», «MyTtareses».

JlabopaTopnasi padora «3yueHue cCOPTOB KyJbTYypHBIX PAaCTEHMH M IOPOJ JOMAIIHUX
KUBOTHBIX).
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JlaGoparopHas padora «/3yueHre METOI0B CEJIEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypenst «OCHOBHBIE METOJIBI M JOCTHXKEHHUS CENEKIIMU PACTeHHM M >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHbBIM Yy4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HX XapaKTepUCTHKa. TpaauluoHHas OWOTEXHOJOrus: XJeboneueHue,
HOJIy4EeHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuii cuute3. O0bEeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOoTui. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BATAMUHOB.

CoznaHue TEXHONOTMM ¥ MHCTPYMEHTOB  IIEJICHANpPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUS T€HOMOB C LIEJbIO MOIYYEHHs] OPraHU3MOB U MX KOMIIOHEHTOB, COAEPIKAIIUX
HE BCTpEYarolluecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas mHkeHepus. MeTonpl KynbTypbl KIETOK M TKaHEHM PAaCTEHUM M KUBOTHBIX.
Kpunobanku. Comarnueckass rHOpuaM3anusi U coMaTtudeckuii smOpuoreHe3. lcmonb3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzosearnue
MOHOKNIOHANbHBIX U NONUKIOHANbHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SIMLEKIETOK W KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHasl M TeHHas MH)KEeHepHs. VICKyCCTBEHHBIN CHHTE3 IéHa U KOHCTPYMPOBAHHE
pexomOunantHeiX JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs W MEPCHEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTHUYECKHE M OSTHYECKHE Npo0JieMbl TI'e€HHOU
UHXECHEPUHU.

Menununackue ouorexnonoruu. [TocrreHomuas mudposas meaununa. [1IP-auarnoctuka.
MeTab010MHBIN aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKH COCTOSHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapreTHass Tepanus paka. 3D-
OvomH)xeHepusi A pa3pabOTKM  (QyHIaMEHTAJIbHBIX OCHOB MEIWIMHCKHX TEXHOJIOTHA,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIHMi TPEXMEpPHOro OMONPUHTHHra U
ckaddonauHra s peneHus 3a1a4 NepcoHaTu3UPOBAaHHON MEIUIIMHBI.

Coznlanue BEKTOPHBIX BaKLMH C LIEJIbI0 OOecreyeHHs: KOMOMHMPOBAHHOM 3alllUThl OT
B030ynuteneit OPBU, ycraHoBiieHHe MOJIEKYJISPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIepKalX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OMacHbIe 3a00J1€BaHMs YeIOBEKa U )KUBOTHBIX.

JleMOHCTpaLun

Tabmunpr u  cxembl:  «lcrnonb3oBaHME  MHUKPOOPIaHM3MOB B MPOMBINIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepus», «I'eHHas HHKEHEPUSI».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoONOrns — BayKHEIIas MpoU3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJCTBO)Y.

11 KUIIACC

Tema 1. 3apoxkaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHUA B OMOJIO0THH
OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BOZHUKHOBEHUS JapBUHMU3Ma. JKu3Hb

Y Hay4dHas JearenbHocTs Y. JlapBuHa.
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JBwkymme cuibl dBomonuu  BuaoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
PasMHOKEHHUsSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoit Teopuu sBotonuu (CTD). HelttpanbHast TeOpust SBOIOIUH.
CoBpeMeHHas IBOJIIOIMOHHAS Ouoorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

IToptpetsr: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, . U. [lImaneraysen, k. Xonnein, [. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBod npupoasl (mo K. JlunHero)», «JlecTHuna >KUBBIX
cymectB (mo Jlamapky)», «MexaHusMm (oOpMUpOBaHHS TPUCHOCOONICHUH Yy pacTeHHd u
*KUBOTHBIX (10 Jlamapky)», «Kapta-cxema mapuipyra myremectsus Y. Jlapsunay, «Haxoaku Y.
HapBuna», «®Popmbl 60pbObI 3a cymecTBoBaHue», «lloponsl romybeit», «MHoroobOpasue
KYJBTYpHBIX (hopM KamycTsl», «[loponbl JOMalIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLIUX CHUJ 3BOJOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUH SBOHOLIUN.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tonmymnsiuust Kak 3JeMeHTapHas eAuHULa 3BoolMU. COBpEMEHHBbIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisaiuil. I3MeHnenune reHo(oH/1a oMY KaK
3JIEMEHTAapHOE HBOJIIOLIMOHHOE SBJICHHE. 3aKOH IeHeTHudeckoro pasHoBecus k. Xapau, B.
Baiin6epra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIbI) HBOJIOUMHU. MyTallMOHHBIA Mpoliecc.
KombOunatuBHass u3mMeHUMBOCTh. [lpeil) reHoB — ciyuailHble HEHamNpaBli€HHblE W3MEHEHUs
qacToT ayuiened B momymsauusax. D¢¢exT ocHoBatens. IDpgexkm OYMuLIOUHO20 20PIbILUKA.
CHudicenue eenemuuecko2o paznooopaszus. npudunvl u creocmeus. Illposenenue >¢pgexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMyISIU:
reorpaduueckas (MpoCTpaHCTBEHHAs), OnoIornyeckas (penpoyKTUBHAS ).

EcrectBenHblii oTO00p — Hampabistomuil ¢aktop 3Bomonnu. PopMbl ecTecTBEHHOTO
oTOopa: NBHUXKYIIMH, CTaOWIM3MPYIOUIMHA, pa3peiBatoluil (qu3pyntuBHbI). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[Tprcnoco0NeHHOCTh OpPraHU3MOB KakK pe3yJbTaT MHUKPO3BOJIIONUH. BoO3HHMKHOBEHUE
npucnocoOiaeHnit y opranu3zmMoB. Apomopdo3ssl u unuoananrtauu. [Ipumepsl npucrnocodaeHuit
y OpraHu3MoB: Mopdomnornyeckue, (QU3NOIOrUYECKHe, OWOXMMHUYECKHE, MOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero xputepum u cTpykrypa. BumooOpa3zoBanue kak pe3ynbTaT MHUKPOIBOIIOIMH.
W3onmsauust — ximroueBoil (akrop BupooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUs:
ajsionaTpuyeckoe  (reorpauyeckoe), CHMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(momummonu3anus, TuOpuaAn3anus). JJIMTeTsHOCTh YBOIOIMOHHBIX TPOI[ECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp  »BOmIOIMOHHOM OuomOorMM B  pa3pabOTKe HAayYHBIX METOIOB COXPaHEHUs
O6uropazHooOpazus. MUKPOIBOMIONUS U KOIBOJIOLUS MAapa3UTOB M UX XO035€B. MeXaHU3MBI
(bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JeMoHCTpauMu

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

Tabmuupl u cxembl: «MyTalMOHHAS U3MEHUYNBOCTHY, «[lomysaIOHHas CTPYKTypa BUIa»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «JIBWKymme CHIBI  DBOJIIOIHN,
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«IKOJOTHYECKasT HM3OJIAMMS TOMYJSIUid ceBaHCKo Qopenn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHULIBI JaypcKoi», «[lomynsaunoHHble BOJIHBI YHUCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JeHCTBHUA ecTecTBEHHOro otbopa», «PDopmbl OOpbOBI 3a
CYIIIECTBOBaHHE, «MHycTpralbHbIi MEJTaHU3M», «OKuBblie HCKOIIaeMbIe»,
«ITokpoBUTENbCTBEHHAs! OKpacka >XHMBOTHBIX», «lIpemympexnaromas oOkpacka KUBOTHBIXY,
«Puznonoruueckue agantanun», «I[Iprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Bunma», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BUJ000pazoBanus», «l'eorpadmyeckoe BuIoOOpa3oBaHMe TpEX  BUIOB  JIAHABIIICHY,
«JKosornyecKkoe BUI000pa3oBaHKE BHUAOB cuUHHUL, «llonummounsr pactenuit», «KamycTHo-
peneUYHbIA THOPHIY.

OGopynoBanue: repOapul pacTeHUM, KOJJIEKIIMM HACEKOMBIX, Yydesa NTHI] U 3BEeper C
npUMepaMu pa3jMYHbIX MPUCIOCOONICHUH, Yydella MTHUIl M 3Beped pa3HbIX BUIOB, Tepbapuu
pacTeHuid OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3IMUYHBIMU CIIOCOOAMHU.

Jladoparopnasi padora «BpIsBieHIE U3MEHYUBOCTH y 0CO0€H OHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
[EJIeCO00Pa3HOCTHY.

JlabopaTopnasi pabora «CpaBHEeHUE BUAOB [0 MOP(POIOTUIECKOMY KPUTEPHUIO».

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

MeTtoibl u3yueHus: MakposBoitolMy. [laneonTonornyeckue METoAbl U3y4€HUs SBOJIIOLUH.
[Tepexonubie GopMbl U PUIOTEHETUYECKUE PSIBI OPTAHHU3MOB.

buoreorpaguueckue Metonsl u3zyueHus osBomouud. CpaBHeHue ¢uopbl U (ayHbI
MaTepUKOB U OCTpOBOB. broreorpaduueckue oomactu 3emiau. Buabl-sHIEMUKH U PETTUKTHI.

OMOpPHOJIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTUYECKUE METO/bl U3YYEHHS! SBOJIOIHH.
I'eHeTnYeCcKHME MEXAHU3MBI 3BOJIOLUU OHTOTE€HE3a U IOSBJICHHS JBOJIOLMOHHBIX HOBILECTB.
['omosornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJEKYyISpHO-
reHeTUYeCcKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl HM3YyU€HHUs  HBOJIOLHUU.
["'omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOCHUSI (PUIIOT€HETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (MpaBwWiia)  d3BOJOUUHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpaL UK

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrouep, 3. I'ekkensb.

Tabnuubl U cxembl: «PUIOreHETUYECKUH Psi/l JTOIAAN», «APXEONTEPUKC, «3Bepo3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TanOpOTHUKMY, «buoreorpaduueckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PenmukThl», «HavanpHble CTaguu SMOPHOHAIBHOTO
pa3BUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTWYHBIE  OPraHbD»,
«PynumMeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI YEIOBEKAa W IIUMIaH3e», «I JIaBHBIE
HaIpaBJIEHUs IBOIOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIOLIUN Y.

O6opynoBaHue: KOJUIEKIMH, TepOapuu, MYJSKH HCKOMAeMbIX OCTaTKOB OPraHM3MOB,
MYJISKHM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emule

Hay4unple THUMOTE3bl TPOUCXOXKISHUS >KU3HM Ha 3emsie. AOHMOTEHE3 W TaHCIEPMUs.
JloHayuHbIE TPEICTABICHUSI O 3apOXKACHUU JKU3HMU (KpealMoHM3M). ['mmore3a MOCTOSIHHOIO
camo3apOo>KJIeHus )KU3HU U €€ onposep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTHUS.
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OcHOBHBIE dTanbl HEOpraHUYECKO# BoMonMU. [ImanerapHas (reojoruyeckas) 3BOJIIOIHSI.
XuUMHUUECKasi HBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omnapuna, rumorteza mepBuuHoro OymboHa J[x. XonjgeiHa, reHeTHdeckas
runoreza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IPOTOKJIETKH.

HUctopus 3emnu u Meroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OTHOcUTeNbHAass M aOCOJIOTHAs  IEOXPOHOJIOTHA.
['eoxpoHONIOrMYecKas mKaaa: 30Hbl, IPbl, HEPHUOBL, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostouuu. [losiBIEHHEe W 3BOJIIOLHUS MEPBBIX KIETOK.
Opontonuss Meradbonu3zMa. Bo3HukHOBeHHE mepBbIX sKocucTeM. CoBpeMEHHbIE MUKpPOOHbIE
OMOIMIEHKKM Kak aHajor mepBbix Ha 3emuie coobmiectB. Ctpomaronutsl. [IpokapuoTel u
3YKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHoBHBIE 3Talbl HBOJIONHMH BbICHIUX pacTeHuid. OCHOBHBIE apoMOp(O3bl pacTeHHIA.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUHM M 3aBOCBAHWE HMHU CYIIN.
Cemennble pactenust. [IponcxoxeHre HBETKOBBIX PACTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX TUIOB. IlepBbie XopaoBbIE
’KUBOTHBIE. JKU3Hb B BOJE. DBOMIOIMS MMO3BOHOYHBIX. [Iporcxoxkaenne aMmpuOuil U penTHIINA.
[Mpoucxoxaenne miekonuTaronux W nTUI. [lpuHIMn kimoueBoro apomopdoza. OcBoeHUe
0€CII03BOHOYHBIMU U T03BOHOYHBIMH KHUBOTHBIMU CYILIH.

Pa3ButHe xu3HM Ha 3emile 10 3paM U NEPUOAAM: apXel, MPOTEpPO30H, NaIEe030, ME3030H,
KaiiHO30#M. OOmias xapakTepuCTHKa KJIMMara U Treojiorhyeckux mporeccoB. [losBneHue u
paciBeT XapaKTEepHBbIX OPraHU3MOB. YTJIeo0pa3oBaHME: €ro yCJIOBHUS W BIUSHUE Ha Ta30BbII
cocTtaB atMochepsbl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuuuHel u cnencteus
MaccoBbIX BbIMHpaHUil. COBpEeMEHHBIM 3KOJIOTMUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHHs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucTeMa opraHuyeckoro mupa. [IpuHIMNBI KiaccuduKanuyu OpraHUu3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaLun

[Toptpets: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmume! u cxembl: «CxeMa ombita @. Pequy, «Cxema ombita JI. [Tactepa mo u3yueHuto
caM03apoXKJIeHHs kHu3HM», «Cxema ombita C. Mumepa, I'. IOpu», «3Tanbl HeoOpraHn4eCcKon
sBoroLIMNY, «['eoxpoHoyoruyeckas mkana», «HadanpHble 3Tanmbl OpraHUYEeCKOW SBONIOIUHY,
«Cxema o00pa3oBaHUsI DJYKapuoT MyTéM cuMOHOreHe3a», «CHucreMa >KUBOW MPUPOIBI»,
«Ctpoenue  Bupyca», «Apomopho3sl pacTeHui», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJIOpOCHn», «Mxm», «llanmopoTHukm», «l onoceMeHHbIE
pacteHus», «OpraHbl ILBETKOBBIX pacTeHui», «(Cxema pa3BUTUS >KHUBOTHOTO MHpay,
«ApoMop¢o3bl  KHUBOTHBIX», «IIpocteiimme», «KumeuHomnonoctHeie», «llmockue yepBu»,
«YIeHuCTOHOTHE, «PpIOBIY, «3eMHOBOIHEICY, «IpecMmbikarommuecs», «lITuuen,
«Mnekonuraromuey, «Pa3BuTe KuU3HM B apxeHMckoil apey, «Pa3BUTHE KU3HM B
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MPOTEPO30MCKON 3pey, «Pa3BUTHME KU3HU B TAJICO30MCKOM 3pe», «Pa3BuTHE XU3HU B
ME3030MCKOl 3pe», «Pa3BuTHe KU3HUM B KallHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPa».

O6opynoBanue: repOapud pacTeHUN pa3IUYHBIX OTIEJNOB, KOJUJIEKIUU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HWIJIOKOXKHX, CKEJEThI
[I0O3BOHOYHBIX JKMBOTHBIX, 4Yydeja NTHUIl M 3BEpeH, KOJUIEKIMM OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOIIAEMBbIX, MYJISI)KH OPIraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas sgaboparopHass padora «MopaenupoBanue onbiToB Muepa—tOpu 1o
M3YYEHUIO a0MOTEHHOT0 CHHTE3a OPraHMYECKUX COSAMHEHUN B MIEPBUYHOI aTMochepe».

JlabopaTtopnass padora «l3ydueHne u omnucaHUE€ HCKOIIAEMBIX OCTaTKOB JIPEBHUX
OpraHU3MOB.

IIpakTuyeckas pa6ora «M3ydeHne OCOOCHHOCTEH CTPOEHHUS PACTEHUH pa3HBIX
OTJZIETIOBY.

IMpakTuyeckas padora «/3yueHue 0COOCHHOCTEH CTPOCHUS TTO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paenbl u 3agaun auTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBIIEHHE NPEJCTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurunosHbie BO33pEeHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPUH.

CxonctBo  yenoBeka € KUBOTHBIMHU. (CuHcTEMaTHMYECKOE IIOJIOKEHHE  YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA YENOBEKAa C JKMBOTHBIMH: CPaBHHUTEIbHO-MOpP(]OIOrHuecKue,
sMOpHonornyeckue, (U3NOIOro-OMOXUMUYECKHEe, TNOoBeAeHYeckre. OTINYMs YeloBeKa OT
KUBOTHBIX. [IpIMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE rOJIOBHOIO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBwxymme  cuibl  (pakTopbl)  aHTpONOreHe3a:  OMOJIOTMYECKHE,  COLUANbHBIE.
CooTHolleHre OMOJIOTHYECKUX U COLMANIBHBIX (DPAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaJuU aHTpororeHesa. Pannue yenoBekooOpa3Hble 00€3bsHbI (IPOKOHCYJIBI)
U paHHHE TOHTUbI — O0IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0e. ABCTPaIONUTEKN —
JBYHOTHE NpEAKU HroAci. YenoBek yMenblid, NepBble M3TOTOBIEHUS OpyIui Tpyaa. Yemosek
NPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntojiel 3a mpeaensl Adpuku. Yenosek reinensOeprekuii —
001K TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3syMHBIH COBPEMEHHOIO THIA, JEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npenenaMu Adpuku. [laneorenerrka u najieoreHOMUKa.

OBOJIIOLIMS COBPEMEHHOT0 4YenoBeka. EcTecTBeHHBI OTOOp B MOMYJSALUSAX YEIOBEKa.
Myranuonsslit porecc U noaumopusm. [lomymnsiuoHHbIe BOIHBI, Ipeil( reHoB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOT'O YETIOBEKA.

Yenoseueckue pacwl. [lonsarue o pace. bonbime pacel: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (IKBATOpUANIbHAS), MOHIOJIOUHAs (a3MaTCKO-aMepUKaHCKasi). Bpems u
INyTH paccelieHuss 4YesloBeka 1o IulaHere. EauHCTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucmocoOieHHOCTh, uenoBeKa K  Pa3HbIM  YCIOBUSIM
OKpyKaromien cpensl. Biausuue reorpaduyeckoit cpeasl u nperida reHoB Ha MOP(HOJIOTHIO U
(U3UOIOTHIO YeTIOBEKa.

MexauciurinHapaple MeTolbl B (U3uWyecKkod  (OMOJIOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOIOJIOTMA M MAaJCOAHTPONOJIOTHSl  YEJIOBEUECKHX  MOMYJISLUN.
buocoumaneHple  uccleqOBaHMS ~— NPUPOABI  yeloBeka.  VccimenoBaHue — KO3BOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JeMoHCTpauMu
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[Toptpetsr: Y. apBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer w  cxembl: «MeTOasl  aHTPOMOJIOTUMY», «[ OJIOBHOW MO3T  YEJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHB, «CKeNeT 4elloBeKa M CKeJeT MIHMMIIaH3e», «PyauMeHTsl u
aTaBU3MBbI», «JIBWXKyIIME CHJIBl AHTPOIIOr€HE3a», «OBOJIOLMOHHOE JIPEBO YEJIOBEKAY,
«ABcTpasionurek», «HenoBek ymensiii», «HenoBek npaMoxoaauminy, «JleHUCOBCKUM 4eI0BEK»
«Heanpepranbup», «KpoMmanboHIb», «lIpenku uvenoBeka», «IOTambl 3BOJIIOLUU UYEIOBEKAY,
«Pacel uenoBekay.

O6opynoBaHue: MyJIsDKM OKaMEHEJIOCTEeH, MPeMETOB MaTepUAIbHON KYJIbTYpbl MPEIKOB
YeJoBeKa, penpoaykiuu (portorpaduu) KapTHH C MHQPOJIOTHYCCKUMH W OMOJICHCKUMU
CIO)KETaMH MTPOUCXOXKJCHHUS YeIoBeKa, (poTorpaduu HaXOAO0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKa, MOJIEb Yepera 4elloBeKa M ueperna LIMMIaH3€, MOJENb KHCTU YeJOBeKa U
KHCTH IIMMIIaH3€, MOJIEJIU TOPCa MPEAKOB YeJIOBEKa.

JlabopaTopnasi paGora «lI3ydyeHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa ueloBeKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOTMYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxaeHue U pasButhe sKoioruud B Tpyaax A. ['ymOompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skonoruu. CBsi3b
3KOJIOTUU C JPYTUMHU HAyKaMH.

Mertonb! skonoruu. [loneBble HaOMOEHUS. DKCIIEPUMEHTHI B 3KOJOTMU: MPUPOAHBIE U
naboparopHble. MoaenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKpYKalollel Cpeibl: JIOKaJbHBIH,
pPErHOHANIBHBIN U TJIO0AILHBIH.

3HAaUeHUE DKOJOTMYECKMX 3HAHUM JUIS 4ENOBEKAa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€M uyenoBeuecTBa C MNpuponoid. DOpMHUPOBAHHE 3KOJOTUYECKOW KYIbTYpbl H
HKOJIOTMYECKOM TPaMOTHOCTU HACEJICHUSI.

JleMoOHCTpaL U

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. Ceseprios, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmunp!l 1 cxembl: «Paznensl skoiorun», «Metoasl skojgoruny, «Cxema MOHUTOPHHTA
OKPYKAIOIIEeH Cpeb».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa 0OMTAHUA

Okonoruyeckue (GakToppl W 3aKOHOMEpHOCTH uX JeictBus. Knaccudukanus
HKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKue, OHOTHYEeCKHe, aHTpornoreHHele.  OOuue
3aKOHOMEPHOCTH JIeMcTBUS 3Kojdornueckux ¢akropos. [lpasuno munumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPUOUOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuil paxrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUN M >KUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CurnanpHas posb ceera. doTonepuoausm.

Temmeparypa Kak 3kojoruyeckuit gaxrtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToHMKUIOTEPMHBIE U TOMOMOTEPMHBIE OPTraHU3MbI. IBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BraxnocTs kak 3konorudeckuii ¢akrop. [IpucnocoOneHuss pacTeHuid K MOIIEPIKaHHUIO
BonHOro Oamanca. Kiaccudukamms pacteHwii mo oTHomeHuto K Boge. IlpucnocoOrienus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.
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Cpenpl oOuTaHMS OPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAsI, BHYTPHOPraHU3MeHHas. (DHU3UKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [IpucrnocobiaeHnst OpraHu3MOB K JKU3HU B Pa3HBIX cpenax.

buonoruueckue putmel. BHennue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJIUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHI JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xusHeHHoi ¢opme. KuzneHHBIE (OPMBI
pacTeHUii: NepeBbs, KYCTApHUKH, KYyCTAaPHUYKH, MHOTOJICTHHE TpPaBbl, OJHOJICTHHUE TPABBI
JKuznenneie (GoOpMBI KHMBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOCHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckne  Qaxkroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHIA:  KOHKYPEHIIHA,
XHUIIHIYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, xoomeparus, MyTyajTu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckne  B3auMMoOJIEHUCTBHS  (TOIMUYECKHUE,
dopuyeckue, dadbpuyeckue). 3HadeHHE OMOTHYECKHX B3aWMOJACUCTBUN ISl CYIIECTBOBAHHS
OpPraHu3MOB B cpejie ooutanus. [IpHHIMT KOHKYPEHTHOTO UCKITFOYCHHUS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «IKonoruueckue GakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYMIBI )KUBOTHBIX IO OTHOIIEHUIO K CBETY», «TerIOKpOBHBIE )KUBOTHBIE», «XOJOAHOKPOBHBIC
KUBOTHBIEY», «DU3NOIIOTHYECKUE aTanTallK >KHUBOTHBIX», «Cpeasl OOWTAHHS OPTaHH3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHbIE POPMBI pacTeHUY, «KHU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHucTeMa IMUPOKOIUCTBEHHOTO Jieca», «JDKOCHCTeMa XBOiHOro necay, «llemu mutanusy,
«XumaudectBoy, «Ilapasutuzmy, «Koukypenuus», «Cumonosy», «KommeHcanuzmy».

OOGopynoBanue: repbapuu pacTEeHHM U >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIIMBBIX PACTEHUI, CBETONIOOUBBIC, TEHENIOOMBbIE U TEHEBBIHOCIHBBIE KOMHATHBIC
pacTeHus, repOapud ¥ KOJJIEKIUU TEeIUIONIOOUBBIX, 3UMOCTOHKHUX, MOPO30YCTOMYMBBIX
pacTeHMii, 4Yydena MNTHULl U 3Bepel, repOapuu pacTeHHH, OTHOCSIIMUXCS K Trurpopuram,
kcepouram, me3oduTaM, KOMHATHBIC PACTEHHS JaHHBIX TPYII, KOJUICKIIMH >KHBOTHBIX,
0oOWTAIONMX B Pa3HbIX cpefax, repOapuu U KOJUIEKIIMH PACTEHUH M KMBOTHBIX, 0ONaArOIINX
yepTaMd TPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBHM JKU3HU, TepOapuu u
KOJUICKIINA PACTECHUH W JKUBOTHBIX PA3IMYHBIX J>KU3HEHHBIX (OPM, KOJUICKIIMH >KHBOTHBIX,
YYaCTBYIONIMX B PA3IMYHBIX OMOTHYCCKHX B3aHMMOCHCTBHSIX.

JlabopaTopnasi pa6ora «BrIsBIeHHE IPUCTIOCOOIECHUI OPTaHU3MOB K BIUSHUIO CBETa.

JlabopaTopnasi pa6ora «BbIsBICHHE MPUCTIOCOONEHUN OpPraHU3MOB K BIIHUSHUIO
TEMIIepaTyphI».

JladbopaTropnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHH W3 Pa3HBIX MeECT
oOUTaHUSDY.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyIsuu. [lomyssiust kak Ouojornueckasl cucreMa.
Pons HeomgHopomHOCTH cpefbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJOTHH BHUAOB B
(GbopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpPHI omysiuii. OCHOBHBIC TTOKA3aTEH MOMYJISIIH:
YHCIIEHHOCTh, TUIOTHOCTh, BO3pAcTHAsi M IOJOBas CTPYKTYpa, POXKIAEMOCThb, MPHUPOCT, TEMIT
pocTta, CMEpTHOCTb, MUTpAIHSL.

Dkojoruyeckas CTpykTypa mnomynauud. OleHKa YUCIEHHOCTH MOmyisiuu. JuHamuka
MOMYJISIUUU U €€ peryisiuusa. bUHoTHYeCKHil MOTeHIMaN MOomyIsuud. MoaeampoBaHue JUHAMUKA
nomynsiiud. KpuBbIe pocTa YWCICHHOCTH momyisinuu. KpuBble BbDKHBaHHS. Perymsmus
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YUCIIEHHOCTU TMOMYNSALMHA: POJb (PaKTOPOB, 3aBUCSIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKoJoru4yeckue crpareruu Buaos (- u K-crparerun).

[Tonstue 00 »sKoMOrMUecKo Huime Buaa. Mecroobutanue. MHOroMmepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humud. [loreHnumanbHas u
peann30BaHHAas HUILIN.

Bun kak cucrema nomymsuuil. Apeanbsl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKUE SKBUBAJIICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOJIornueckue HWHBa3HUU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToprper: Ix. M. XarunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU Monyasuny, «lIpoctpancTBennas
CTPYKTypa nonyimsiuun», «Bo3pacTHble nupamuabl nonyiassgun», «CKOpOCTh 3aceieHust
MOBEPXHOCTU 3EMJIM Pa3IUYHBIMH OpranuzMamu», «Mognens skonmornueckord Humm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PACCETCHUIOY.

Tema 9. Jkos10rus cood1eCTB. IKOJOTHYeCKHE CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLICHO3E.

Okocucrema Kak oOTkpblTas cuctema (A. Jkx. Tencnu). DyHKUMOHAIbHBIE OJIOKH
OpraHM3MOB B JKOCUCTEME: NPOAYLEHTHI, KOHCYMEHTBI, peAylUeHThl. Tpoduueckue ypOBHH.
Tpoduyeckue nenu u ceru. Abuornyeckue O610ku 3kocucteM. [1ouBBI U WIIBI B 3KOCHUCTEMAX.
KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBIE ITOKa3aTeN 3KOcUcTeMBl. broMacca n npoayKius. DKOJIOTHYECKUE TUPaMUIbI
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @uykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
OpUYMHBI. AHTpOIIOTE€HHbIE BO3JeMcTBUSA Ha cykueccud. KimmakcHoe — cooOIecTBo.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBI. JKOCUCmeEMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
Dkocucmemvl myHoOp, 1ecos, cmenetl, NyCmbiHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmuuus mexay
AQHTPONOTEHHBIMU U PUPOJHBIMU SKOCUCTEMAMH.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojackas ¢uopa u ¢dayHa.
CunaHTponu3anusi ropoJckoil ¢ayHel. buomormueckoe u  XO3MHCTBEHHOE 3HAaYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHUSA  OCHOBHBIX  B3aMMOJEWCTBUNA  OpraHU3MOB B
sKocucTteMax. Ponb kackadnoeo sghgexkma u 6u008-30upuxamopos (Kurouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM W BEIIECTB MEXKAY CMEXKHBIMU
DKOCUCTEMaMH. YCTOMYMBOCTb OpPraHU3MOB, INOMYJSALUA M DKOCHCTEM B  YCIOBUAX
€CTECTBCHHBIX U aHTPOIIOTCHHBIX BO3IECHCTBUN.

Mexanuzmol  8030eticmeus  3a2pA3HEHUL  PA3HLIX MUNOE HA  CYOOP2AHUZMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3IKOJN02UHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToIoIOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIIOTE€HHBIX SKOCHUCTEM.
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JleMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA MHUPOKOJINCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOrO Jecay, «DyHKIMOHANbHBIE TPYNIbl OPraHU3MOB B HSKOCHCTEME,
«KpyroBopor BemectB B 23kocucteMey», «llenu nuTaHus (macTOUIHAs, JETPUTHAS)»,
«DKOJIOTHYECKas MUpaMUIa YHCeT», « IKOJIIOTHUECKas mupamMuia OnoMacce», «IKOJOTHUECKas
nupampaa sHeprum», «OO0pazoBanue Oosota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca mociie moxapa», «IKocucTema 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB U IOTOK
SHEPruu B arpoieHo3ey, «IIpumepsl ypoOIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIUH HACEKOMBIX, Yydesia NTHUI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTCHUN, aKBApUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo03KOCUCTEMBD.

JlabopaTopnasi pa6ora «/3ydyeHue pazHooOpa3usi MEIKUX MOYBEHHBIX YWICHUCTOHOTUX B
Pa3HbIX SKOCUCTEMAX .

IKCKypeusi «IKCKypCcHs B THIWYHBIN OHoreorneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha IMOJIe WIH B TEIUTHYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmerianerapuas o0oj04Yka 3eMiIH, TIe CYIIECTBYET WM CYIIECTBOBAja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3iocca. Yuenue B. U. Bepnaackoro o
6uocdepe. O6sactu 6nocdeps! u e€ cocran. JKuBoe BeniecTBo Ouocheps! 1 €ro GyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHMs Ouocdepsl. OcodeHHocTn Ouochepsl Kak riodambHON
sKocucTeMbl. J[MHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bemects u
OMOreOXMMHYECKHEe UKIBI (YIiiepo/ia, a30Ta). PUTMHUHOCTS siBIIeHU# B 6uocdepe.

3oHanbHOCTh Onochepsl. [TonsTe 0 6MoMe. OCHOBHBIE OMOMBI CYIIM: TYHJIpPa, XBOIHbBIE
jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpyktypa M (GYHKLIHS JKUBBIX CHCTEM, OLEHKAa HMX PECypCHOro TMOTEHLUala |
O6uochepHbIX QYHKIUI.

JleMoOHCTpaLun

IToptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «KpyroBopot
yriepojaa B nmpupoae», «Kpyrosopor kuciopona B nmpupoae», «KpyroBopor Boasl B IpUPOIEY,
«OcHoBHBIE OWOMBI cymmny, «Kimmumarumdeckue mosica 3emum», «Tywapay, «Taiiray,
«Cmemannbii - nec», «lllupokonuctBeHHbli Jec», «Cremby», «CaBaHHa», «IlycTbIHSY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repdapuu pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYHHBL. Bo3jaeiicTBue denmoBeka Ha Owocdepy.
3arpsi3HeHue BO3AyIIHOM cpenapl. OxpaHa Bo3ayxa. 3arpsi3sHeHHME BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymenue nousel. OXxpaHa OYBEHHBIX pecypcoB. MI3MeHeHe KinMara.

AHTpPONIOT€HHOE  BO3JEHCTBME HA PACTUTENbHBIM M JKMBOTHBIM wmup. Oxpana
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbI NMPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoansie Tepputopun (OOIIT). boranuueckue caasl U 300JI0TUYECKUE
HapKH.
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OcHOBHbBIE IPUHIIUIIBI YCTOMUMBOIO Pa3BUTHUS YeNIOBEUECTBA W MPHUPOAbI. ParronanbHOe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emmu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3HCca
U €r0 BepOsITHBIC TIOCTIEICTBHUS.

Pa3BuTHe METOJAOB MOHUTOPWHTA Pa3BUTHsS ONACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O00CMyn K UHGDOpMAYUU NO COCMOAHUIO OMOEIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem U cnocooos Hopbovl ¢ OUONOBPENCOEHUAMU.
Pexoncmpyxkyus MopcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpaL U

Tabmuipr u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre Truapocheps»,
«3arpszHenne mouBbl», «[lapHukoBbiii  3ddekT», «Ocobo oxpaHseMble MNPUPOIHBIE
TEPPUTOPUNY, «MOJEIH YIIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaguu OXpaHSIEMbIX pPACTEHWH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'HN
HA YPOBHE CPEJJTHEI'O OBILIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYAIOIIUMUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: JTUYHOCTHBIC, METAIIPEAMETHBIC U PEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX pe3y/lbTaTOB OCBOEHUS MPOTrpamMMbl MO OUOJIOTMH BbIIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEAETICHUIO,
Hanuyue momueayuu K OOYUEHUIO OWOJIOTUM, YeleHanpaeienHoe pazeumiue BHYTPEHHHUX
yOEXKICHHUI JIMYHOCTH HAa OCHOBE KITFOUCBBIX IIEHHOCTCH M MCTOPHYCCKHUX TPATUIUN Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMDb OOYUYAIOIIUXCS PYKOBOJACTBOBATHCSA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMH  yYCTaHOBKAMHU, TPUCYIIUMHU  CHCTEME
Ouojoruueckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ DKOJIOTMUECKON  KYJIbTYpBI,
CnoOCcoOHOCMU CMAUMb N U CTPOUTH KU3HEHHBIE TIJTaHbI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbI 110 OMOJIOTHH JOCTHUTAIOTCSA B €IMHCTBE
yueOHOM M BOCIUTATENBHON NEATEIHHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHHCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPHYSCKUMH M JYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPHHATHIMU B
o0miecTBe TMpaBWIaMH W HOPMAaMH TOBEICHHS M CIOCOOCTBYIOT IPOIECCaM CaMOITO3HAHHMSA,
CaMOBOCITUTaHUS U CaMOPA3BHUTHsI, Pa3BUTHsI BHYTPEHHEHW MO3UIIMU JTUYHOCTH, MATPUOTH3MA U
YBaXXEHHSI K 3aKOHY U IPABOIMOPSIKY, YEJIOBEKY TpPyJda U CTapIIeMy MOKOJIEHHUIO, B3aUMHOTO
YBOKEHUsS, OCEpeKHOTO  OTHOIIEHWS K  KYJIbTYPHOMY  HACICOUI0 M TPaIUIHsIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHHS Y4eOHOTo mpeamera «buomorus» MOMKHBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpEHHEH
MO3UIMEH JIMYHOCTH, CHCTEMOH IICHHOCTHBIX OpPHEHTAIi, TO3UTHBHBIX BHYTPEHHHUX
yOeXKIIeHUI, COOTBETCTBYIOIIUX TPAIUIMOHHBIM IICHHOCTSAM POCCHICKOTO  OOIIecTBa,
pacuIipeHre KU3HEHHOTO OIbITa U OMbITA AESITENFHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HAIpPaBIEHU BOCIIUTATENBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

C(OPMHUPOBAHHOCTh ~ TPAXKIAAHCKOW TO3MIMK  OOYYalOMIerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOr0 00IIeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX TMpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHA U
MIPaBOTIOPSIIIKA;

TOTOBHOCTHh K COBMECTHOM TBOPYECKOH NESTETHLHOCTH NMPU CO3JAaHUN YIEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 33]1a4, BHITOJTHEHUH OMOIOTHYECKUX IKCIIEPHUMEHTOB;

CIOCOOHOCTh  ONpeNeNiATh COOCTBEHHYIO IO3MILHMIO IO OTHOUICHUIO K SIBICHUSM
COBPEMEHHOM KHU3HH U OOBSICHSATH €€;

YMEHHME YUYUThIBAaTh B CBOMX JEMCTBHUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIOJCH ¢ pa3HBIMU yOSXKIEHUSMU, KyIbTYPHBIMH LIEHHOCTSIMH U COLUATHHBIM
MIOJIOKECHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3aJa4, YBAXXUTEJIBHOTO OTHOLICHUS K MHEHHIO
OTIIOHEHTOB MPU 00CYXIEHUHU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU E€ATEIbHOCTH;
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2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBO# S3bIK U KYJIBTYPY, MIPOLLIOE U HACTOsIIIIee MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOULIEHHE K TNPUPOJHOMY HACIHEAMI0 U NaMSATHUKAM IMPUPOJBL,
JIoCTXeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/IE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCHUMCKUX YYEHBIX B CTAHOBJIICHME U Pa3BUTHE
OHMOJI0TUH, TOHUMAaHKS 3Ha4€HUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U 1IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HM B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOUas ICTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE AMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHNE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNEe TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHSITUU M OTHbIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIINX 3/I0POBBIO U )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MAacTEPCTBA, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COMAILHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, TUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;

MHTEpEC K pa3nuyHbIM chepam mpodeccuoHaNbHON AESITeNTbHOCTH, YMEHHE COBEpILIATh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE KU3HCHHBIC TIJIAHbI,

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPa30BAaHUIO Ha MPOTSIKEHUH BCel
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:
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9KOJIOTHYECKHU 11e71eCO00pa3HOe OTHOIIEHUE K MIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMIle,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILIEHUE YPOBHS SKOJIOTMYECKOW KYJBTYphl: IMPUOOPETEHUE ONbITAa IJIAHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

0CO3HaHME INI00AIBHOrO XapaKTepa 3KOJ0rMYECKUX Ipo0sIeM U IyTel UX peleHus;

CHOCOOHOCTh HCIIOJIB30BaTh MPHOOpETaeMble NPU U3YYCHUH OMOJIOTUM 3HAHUS M YMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAJIBHBIM IMPHPOJONONB30BaHIEM (CcOOI0AeHNE
IpaBUJ MOBEACHUs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

AKTUBHOE HEINPUITUE JCUCTBUM, MPUHOCAIIMX BPEH OKPYKAKOLIECH NPUPOIHOU CpeXe,
YMEHHUE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMAEMBIX
JecTBUH M IPeOTBpallaTh UX;

HAJIMYME PA3BUTOrO HKOJOTHMYECKOTO MBILIUICHUS, SKOJOTHYECKOW KYyJIbTYpbl, OIbITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS PpPYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHOM IpPaKTHUKE, NOTOBHOCTU K YYacTHIO B
IPAaKTUYECKOHN 1eATeIbHOCTH SKOJIOTHYECKON HallPaBIECHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpPAaKTUKM, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE SI3BIKOBOM M UNTATENIBCKON KYJIBTYPBI KaK CPEICTBA B3aUMOIEHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuku OMOJIOTMM KaK HayKd, OCO3HAaHHA €€ poiau B (OPMHUPOBAHUU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpyKarolieM
MHUpe KaKk O €IUHCTBE NpUPOABI, YelIOBeKa U OoOIecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHuu NpodIeM COXpaHeHUs: IPUPOIHOTO paBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM AJIi COBPEMEHHOM LMBWIM3ALMU: OOECieueHus
HOBOT'O YPOBHS pa3BUTHs MEIMIIMHBI, CO3[JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pelaTh pecypcHble MpoOIeMbl pa3BUTHS YEJIOBEUYECTBA, MOMCKA MyTeH BBIXOJA U3 II00aTbHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHIO, PallMOHATIbHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHWH B LIEJISIX MOBBIMICHUS 001
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOW YacTH ()YHKIIMOHAJIBHOU
rPaMOTHOCTH O0y4aroumxcs, GopMUpyeMoil pu U3ydeHUr OUOJIOTHH;

NMOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJlydyaeMble 3HAHUS Ul aHanu3a M OOBSCHEHUS SIBICHHM
OKpPY’KAIOIIero MHpa M NPOMCXOIAIIMX B HEM HM3MEHEHHH, yMEHHe JenaTh 0OOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BAaTh OMOJIOTMYECKUE 3HAHUS JUIsl pEeLICHHUs
po6JeM B peaibHbBIX KU3HEHHBIX CUTYalLUsX;

OCO3HaHME IIEHHOCTU HAayYHOW JAEATENIbHOCTH, FOTOBHOCTh OCYLIECTBIATH NMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUIO U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHHMH IO OHOJOTMM B COOTBETCTBHM C >KW3HEHHBIMHU
MOTPEOHOCTSIMHU.
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METANPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe pe3ysibTaThl OCBOCHHUS y4eOHOTO mpeamera «bHOJOTHs» BKIIOYAIOT:
3HaYMMbIe 11 (OPMHUPOBAHUS MHUPOBO33PCHUS OOYYAIOIIUXCS  MEXIUCIUTUIMHAPHBIC
(MeXmpenMeTHbIe) OOIICHAYYHBIC TIOHSATHS, OTPAKAIOIIHE [[EJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIIJOBaHKE, HAOIIOIEHNE, U3MEPEHUE, DKCICPUMEHT U JIPYTHE); YHHBEPCAIbHBIC
yueOHbIe NeiicTBUs (TIO3HABATENbHbIC, KOMMYHUKATUBHBIC, PETYJIATUBHBIC), 00CCIICUNBAIOIINE
dbopMupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COIUATBHOW KOMITETECHITUH OOYyYarOlTUuXCs,
CIOCOOHOCTh o0y4Jaronmxcs MCII0JIb30BaTh OCBOCHHBIC MEXIUCIUTIITHHAPHBIE,
MHUPOBO33PCHYECCKHE 3HAHHMS W YHHBEpPCAJbHbIC Yy4YeOHBbIC JEHCTBHSI B TIO3HABATEILHOW U
COLIMAJIbHOM MIPAKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YPOBHE CpEIHEro oO0mero oOpa3oBaHHs Y
oOygaromerocss Oyayr copMmupoBaHBI MO3HABATEIbHBIC YHUBEPCAIBbHBIE Y4eOHBIC NEHUCTBUS,
KOMMYHHKATHBHBIC YHHBEpPCAJIbHbIC Y4YeOHbIC [CHCTBUS, PETYJISTUBHBIC YHHUBEPCAJIbHbBIE
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEILHOCTb.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOrPaMMBI CPEIHEro OOIIero oOpa3oBaHUs
JIOJKHBI OTPAXKATh:

OBgi1aieHHe YHUBEPCAJIBLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHY e CTBUSIMU:

1) 6a3oBbIe JOoruvecKue aeicTBUsI:

CaMOCTOSITENIEHO (DOPMYJTMPOBaThE M aKTyaJM3HPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh TMPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHHS (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccuukaiuu, 0O0OOIIEHHUs), PACKPBIBATH CMBICT OHOJIOTHYECKHX
MOHSITHI (BBIICIIATH HX XapaKTEPHBIC MPU3HAKK, YCTAHABIIUBATE CBS3H C APYTUMHU TOHITHSIMH);

OTIPE/ICIIATh TEIHM JEATEIHHOCTH, 3ajaBas TMapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHUTD PE3yIbTaThl AEITEILHOCTU C TIOCTABICHHBIMU IIENISIMU;

UCIIONIb30BaTh OMOJIOTHYECKUE TOHSITHUSI JUisi OObACHEeHUs (AKTOB U SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIyKTHUBHBIC, JCIyKTHBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS] B PACCMATPUBAEMBIX SIBICHUIX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJTFOUCHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEICTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUYHMM PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HUCTOUHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAINM3a UMEIOIITNXCS MaTepUATbHBIX
¥ HEeMaTepUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB MEISM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETFHOCTH;

KOOPJAMHHUPOBATh M BBINONHATH pPadOTy B YCJIOBHUSX pEaJbHOT0, BHPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBINUICHUE MTPH PEIICHUH )KHU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUS:
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BJIa/IETh HAaBBIKAMHM y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspenieHus: npodsieM, ClIOCOOHOCTBI0 U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY HOHUCKY METOOB
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIE BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllMU, MPEOOPa30BaHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTYallUsSX, B TOM 4YHCIE MpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIAThH
TUNoTe3y €€ pelleHus, HaXxOAUTh AapryMEHTHhI IS JOKa3aTelbCTBA CBOMX YTBEPXKIACHUU,
3aJjaBaTh MapaMeTpPhbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh TOJYYEHHBbIE B XOJE€ pEUIEHHs 3aJaud pe3yibTaTbl, KPUTHUUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JICHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAaHUS B  I[I03HABAaTEJbHYIO U  IPAKTUYECKYIO oOiactu
KU3HEEATENIbHOCTH;

yYMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJEH, MNpPEUIaraTh OPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nHpopManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUs], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpEACTaBICHUS OHOJIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U JIPYTroe);

WCIIOJIh30BaTh HAy4YHBINM S3bIK B KA4eCTBE CpEJCTBa NpH paboTe C OHMOJOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAaCloO3HAaBaHUS U 3alIUTHl  HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYXIaeMOi TeMbl (YMEHHE 33/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);
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pacrio3HaBaTh HeBepOaJIbHBIE CpEJICTBA OOLICHMS, MOHMMATh 3HAUY€HHE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTHU I1EPErOBOPBHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JPYTuX JIOAEH, NPOSIBIATh YBAXKUTEIbHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOM (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3pEHHUS C HCIIOIb30BAHHUEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

MOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOThI IpU
pemeHnn OMoI0rnYecKoi mpooIeMbl, 000CHOBBIBATH HEOOXOJMMOCTh MPUMEHEHHS TPYITOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PeLLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JEATEIIBHOCTH, OpPraHMW30BBIBATH M KOOPAMHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIPENENATh POJIM C Yy4ETOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOMH paboThl;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOIINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAEHU C IO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh ITO3UTHBHOE CTPATETHMYECKOE IIOBEACHUE B PA3NIMYHBIX CHTyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NpPoOJeM M HUX pelIeHHus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX U IOCTYIKAX I10 OTHOLICHHUIO K JKMBOW IPHUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (QOPMYIUPOBAaTH COOCTBEHHBIE 33/Ja4d B 0Opa30BATENbHOW JESATEIBHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO M TPOSIBICHUIO IMPOKOM SPYIUIIMH B PA3HBIX 00JACTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOWH 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLCHKY HOBBIM CUTYallUsM, BHOCHTb KOPPEKTUBBI B JCSATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;
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BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BBIOOpa BEPHOTO PELICHMUS;
YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;
IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;
3) npuHATHE ceds1 U IPYTrUX:
NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA,;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.
HPEAMETHBLIE PE3YJIbTATHBI

[IpenmerHble pe3ysbTaThl OCBOEHUS cOjAep)KaHUs ydeOHoro mnpenmera «buonorus» Ha
yriyoJIEHHOM YPOBHE OPUEHTHPOBAHBI HAa 00ecriedeHre MPOPUIHLHOTO 00yYeHHsT 00y4YaroOIUuXCs
Oouonornu. OHM BKIIOYAIOT: crenu(UYEcKue sl OHOJOTMM HAy4HbIE 3HAHHS, YMEHUS U
CrocoObl JEMCTBUIM 1O OCBOEGHMIO, HMHTEpPHpPETAMd U IpeoOpa3OBaHUIO 3HAHUM, BUIbI
NEeSITEIbHOCTH MO TOJYYEHUIO HOBBIX 3HAHUM M MX HNPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX, a
TaKXe B peaJIbHbIX KU3HEHHbIX cUTyalusx. [IpeaMeTHble pe3yabTaThl NPeACTaBICHbI IO To1aM
U3YYEHHUS.

[IpenMeTHble pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 10 kaacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUI O MeCTe U PoJIi OUOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B IIO3HAHUU 3aKOHOB MPUPOABI U
pelIeHny MpodieM paloHAIbHOIO IPUPOIOTIOIB30BaHMS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIOYAET: OCHOBOMOJAraroline
OMOJOTrMYEeCKHEe TEPMHUHBI W TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, TrOMeocTas,
CcaMOperyJIsilMsl, CaMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTh, N3MEHYUBOCTh, POCT U pPa3BUTHUE),
O6uonornyeckue Teopun (kiaetouHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBuioBa — o nenrpax
MHOT000pa3usi ¥ MPOUCXOKIACHUS KYJIbTYPHBIX PACTeHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MEPBOro MOKOJIEHUS, pacIICTJICHHUs, YUCTOTHI FaMeT, He3aBUCUMOro HacneaoBanus . Mennens,
TOMOJIOTHYECKUX PSJIOB B HACIEICTBEHHOM u3MeHunBoctn H. M. BaBwiioBa), NpUHIMIIBI
(KOMILIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJaMH HAYYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJIOTHYECKHUX
HCCJIEIOBAaHMSIX KUBBIX 00BEKTOB (OMHCAHNE, U3MEPEHNE, HAOII0IEHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBbIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U IYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHHIA,
’KUBOTHBIX U YE€JIOBEKa, CTPOCHHUSI OPraHOB U CUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKA,
IPOLIECCOB JKU3HENEATEIbHOCTH, NPOTEKAIOIUX B OPraHU3Max pacTeHUH, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa0O0IM3M), IPEBPAILCHUST SHEPTHH,
Opo>xeHHst, aBTOTPO(HOr0 M reTepoTpo(HOro TUIMOB MUTAHHS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOPUOreHe3a, MOCTAIMOPHUOHAIBHOTO Pa3BUTHS, Pa3MHOKEHHUS,
UHIUBUIYAJILHOTO Pa3BUTHUsA OpraHu3Ma (OHTOrE€He3a), B3aMMOJICHCTBHS TEHOB, IeTepo3Hca,
UCKYCCTBEHHOT'O 0TOOPA;
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YMEHHME YCTAHABIIMBATh B3aMMOCBS3M MEXAY OPraHOMAAMU KIETKH M HUX (QYHKIHIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX (PYHKUUSMH, MKy OpraHaMy U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YEJIOBEKa M HX (QYHKUUAMH, MEXKAY CHUCTEMaMH OpPraHOB M HX
GyHKIUAME, MEXAY JTanaMu OoOMEHa BEIIECTB, dTamaMH KJIETOYHOIO IMKJIa U KU3HEHHBIX
[UKIJIOB OPraHM3MOB, JTallaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu Cpeasl OOUTAHHUS;

YMEHUE BBISBIIATH OTIUYUTENbHBIC NMPU3HAKH JKMBBIX CHCTEM, B TOM YHCIIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

YMEHHUE pemaTh OWOJIOTHYECKHE 33aJa4H, BBIBISATh NPUYUHHO-CICICTBEHHBIC CBS3U
MEXYy HCCIEAyeMbIMH OHOJOTHYECKHUMH TIpOIlecCCaMd U SIBICHUSMHU, JEJaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIOMATh MpaBHIa TPU
pabote ¢ y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh UX HKCIEPUMEHTAJIbHBIMU CpPEICTBAMH,
dbopMynupys 1elb UCCIeI0BaHus, aHATM3UPOBATD MOJYYCHHBIE PE3YNIbTAThI U JIeNIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B YUEOHO-HMCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIWIHe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, W MYOJMYHO TMPEICTABIATH
MOJTy4YEHHBIC PE3yJIbTaThl HA YYCHUUECKUX KOH(PEPEHIIUSX;

YMEHHUE OLIEHUBaThb J3TUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIEOBaHUN B 001acTH
OWosornu W MenWIUHBI (KJIOHWPOBAaHHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBIEHHOE
M3MEHEHHE TeHOMa M CO3/1aHNe TPAHCTEHHBIX OPTaHNU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayliei mpodeccuoHaIbHON 1EATEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJOTHH, BETEpUHAPUH, CEIBCKOI0 X034 CTBa, MUIIEBOM
NPOMBIIIICHHOCTH, YITyOJIATh TO3HABaTEeNbHBIA HMHTEPEC, HANpPAaBICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccMd W TPOJOJDKEHHE OHOJIOTMYECKOTr0 00pa3oBaHUs B
OpraHu3alUsIX CPEeAHEro NPOoPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenmerHble pe3ynabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTH 3HAHUW O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHpPOBAaHUN COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHBI MHpAa, B IMO3HAHWU 3aKOHOB
IOPUPOJBI U PEIIEHUH HKOJIOTHYECKUX MpOOJeM 4YeloBEYecTBa, a TAKXKe B PEIIEHUH BOMPOCOB
PalMOHATIFHOTO TPHPOJIONIONB30BaHs, U B (OPMUPOBAHHM IICHHOCTHOTO OTHOIIEHUS K
npupojie, OOIIECTBY, YEIIOBEKY, O BKJIAJIe POCCHUCKUX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHY;

YMEHHUE BIa/IeTh CUCTEMOM OMOJIOTMYECKHX 3HaHUI, KOTOpas BKIIIOYAET ONpPEIesICHUS U
NOHMMaHHUE CYINTHOCTH OCHOBOMOJATAOMNUX OWOJIOTHYECKUX TEPMHUHOB W TIOHATHHA (B,
sKocucTeMa, Ouocdepa), Ouonoruueckue Tteopun (dBomronuoHHas Tteopus Y. JlapBuHa,
CHUHTETHUECKass Teopus sBomonuu), ydeHus (A. H. CeepuoBa — 0 NyTsIX U HalpaBICHUSX
sBomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoacrBa K. M. bopa), mpasuna (Muaumyma lO. JInbuxa,
9KOJIOTUYECKON MUPaMUIBI SHEPTHH ), TUTOTE3bI (TunoTte3a «vupa PHK» V. I'mnbepra);

YMEHHUE BIAJCTh OCHOBHBIMH METOJaMH HAy4YHOTO IIO3HAHHUSA, HCIOJIb3YEeMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHMUIX >KUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpEHHE,
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HaOJII0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBIEHUS M OLIEHKU aHTPOINOIEHHBIX M3MEHEHHH B
IPUPOJIE;

YMEHHME BBIACIATh CYLUICCTBEHHbIE INPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, IKOCUCTEM U
O6uocdeppl, CTaOMIM3UPYIOIIEr0, MABMKYLIETO W pa3pbIBAIOIIEIO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIHUX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCTOCOOICHHOCTH OPTaHU3MOB K cpene OOMTaHMs, YepeOBaHUS
HaIpPaBJICHUH 3BOJIIOLUHU, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B SKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBAaThb B3aUMOCBA3M MEXAY IPOLECCAMU HBOJIOLUH, JBUKYILIUMHU
CHJIaMH aHTPOIOr€HE3a, KOMIIOHEHTAMM Pa3JIMYHbIX HKOCHUCTEM U MPHUCIOCOOJIEHUSIMH K HUM
OpraHU3MOB;

YMEHHE BBISIBIISITh OTJIMYUTEIbHBIEC IPU3HAKU JKUBBIX CHUCTEM, MPUCIOCOOJEHHOCTh BUI0B
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBs3EH
OpPraHU3MOB B COOOILECTBAX, AaHTPOIOI€HHBIX U3MEHEHHH B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOIb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelIbCTBa POJCTBA OPTaHMW3MOB pa3HbIX CHUCTEMAaTUYECKUX TIpYIIIL,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOT00Opa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHME pellaTh OUOJIOTMYECKUE 3aJaud, BBISBISATh NPUYUHHO-CIIEICTBEHHBIE CBSI3U
MEXIy HUCCIeAYeMbIMU OHOJIOTHYECKUMHU INpOLlecCaMM U SIBJICHMUSMH, J€1aTh BBIBOJABI U
IIPOrHO3bI HA OCHOBAHMH IIOJIYYE€HHBIX PE3YyJIbTaTOB;

YMEHME BBINOJIHATH JTAOOPATOpHbIE U IpaKTHUecKHe paboThl, cOOII0aTh MpaBuia MpU
pabote ¢ yueOHBIM U JTabOpaTOPHBIM 000PYAOBaHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, NPOBEPATh HUX SKCIEPUMEHTAIBHBIMH CPEJICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHAIM3UPOBATh MOJYUYECHHBIE PE3Y/IbTaThl U JIeNIaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HCCIIEOBATEIHCKON paboTe MO OMOJIOTHM, IKOJOTHUU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJbHBIX HAay4HbIX OOIIECTB, M NMYOJMYHO MPEACTaBIATh
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUYECKUX KOH(pEpEeHIUIX;

YMEHHME OLICHMBATb TUIOTE3bl M TEOPUHM O MPOUCXOKIACHUM IKU3HHU, YEIOBEKA U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBUSIX M CIoco0ax MNpPeJOTBpAIICHUs TII100aJIbHbBIX
W3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayliei mpodeccuoHaIbHON 1eATEIbHOCTH B
oOmactd  OMOJOTMM, OSKOJOTMH, TPHPOJONONB30BAHMS,  MEIUIHUHBI, OHOTEXHOJOTHH,
MICUXOJIOTHH, BETEPUHAPUH, CEIBCKOTO XO3AWUCTBA, MUILIEBON MPOMBIIUIEHHOCTH, YIIyOJsATh
MO3HABATENIbHBII MHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIH BHIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJOIDKEHHE OMOJIOTHYECKOro o00pa3oBaHUs B OPraHU3aLUAX CpEIHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.
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TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

JeKkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PECYPChI

buonorus kak Hayka

bubmuoreka [JOK
https://m.edso0.ru/7f41¢c292
https://www.yaklass.ru/p/biologia/10-
klass/predmet-biologii-
6843996/etapy-razvitiia-
biologicheskikh-znanii-6843997

’KuBbIe cHCTEMBI U UX HU3YUCHUC

buonorus kieTku

XuUMHUYECKast opraHu3anus KJICTKU

10

0.5

bu6mmoreka [IOK
https://m.edso0.ru/7f41¢c292
https://www.yaklass.ru/p/biologia/10-
klass/predmet-biologii-
6843996/otlichitelnye-osobennosti-
zhivykh-organizmov-urovni-
organizatcii-zhizni-6843999

bu6mmoreka [IOK
https://m.edso00.ru/7f41¢c292
https://www.yaklass.ru/p/biologia/10-
Klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-
6844002/sushchnost-kletochnoi-
teorii-poverkhnostnyi-apparat-kletki-
tcitoplazma- -6844003

bu6mmoreka [JOK
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https://m.edsoo.ru/7f41c292
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997
https://m.edsoo.ru/7f41c292
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999
https://m.edsoo.ru/7f41c292
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003

Crtpoenue u GyHKIMU KIETKU

https://m.edso00.ru/7f41c292
https://www.yaklass.ru/p/biologia/10-
klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-
6844002/khimicheskie-veshchestva-
v-kletke-6844008

bu6mmoreka [IOK
https://m.edso00.ru/7f41¢c292
https://www.yaklass.ru/p/biologia/10-
Klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-
6844002/sushchnost-kletochnoi-
teorii-poverkhnostnyi-apparat-kletki-
tcitoplazma-_-6844003

OOMeH BelIeCTB U NpeBpallieHue
SHEPIUHU B KIIETKE

bubmuorexa [JOK
https://m.edso0.ru/7f41¢c292
https://www.yaklass.ru/p/biologia/10-
klass/vnutrikletochnye-
biokhimicheskie-reaktcii-
6844011/metabolizm-kletochnoe-
dykhanie-6844012

Hacnencreennas unpopmanus u
peanmzanus €€ B KIIETKE

JKU3HEeHHbIN [IUKIT KIETKA

Crtpoenue U QyHKIIUN OpPraHU3MOB

17

0.5

1.5

bu6mmoreka [IOK
https://m.edso0.ru/7f41¢c292
bubmuorexa [JOK
https://m.edso00.ru/7f41c292
bu6mmorexa [IOK
https://m.edso00.ru/7f41c292

10

PasMHoOkeHue u pa3Butue

1.5

bu6mmoreka [IOK
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https://m.edsoo.ru/7f41c292
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008
https://m.edsoo.ru/7f41c292
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
https://m.edsoo.ru/7f41c292
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

OpraHu3MoOB

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

['eneruka — Hayka o

bubmuoreka [JOK

11 HACJICICTBEHHOCTH ¥ M3MEHUYMBOCTH 2 0.5 https://m.eds00.ru/7f416292
OpPraHHU3MOB
bu6mmoreka [IOK
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 https://m.edso0.ru/7f41c292
bubmuorexa [JOK
1 1
3 3aKOHOMEPHOCTH NU3MEHYHUBOCTH 6 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
14 r :
cHeTHita Aeroperd 3 05 https://m.edso0.ru/7f41¢c292
bubmuorexa [JOK
15 Cenekius opranusmon 4 1 https://m.edsoo.ru/7f41c292
16 buorexHoyiorus U cCMHTETUYECKAs 4 bu6mmoreka [IOK
ouosorus https://m.edso0.ru/7f41¢c292
17 PesepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 102 13

I[TPOTPAMME
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KosauyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Ne n/m Konrpoabnsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsbI
pecypcbl
1 3apoKICHUE U PA3BUTHUE IBOJIIOIMOHHBIX 4 bu6nmmorexa [IOK
[PEACTaBICHHUN B OUOJIOTHH https://m.edso0.ru/7f41c292
2 MuxkposBontonus U €€ pe3yJIbTaThl 14 2 Bubmmorexa IOK
https://m.edsoo.ru/7f41¢c292
3 MaxkposBomronus 1 €€ pe3yabTaTbl 6 bubmiorexa LIOK
https://m.edsoo.ru/7f41c292
4 IIpoucxoxkneHue u pa3BUTHE KU3HU HA 15 15 bubnnorexa [JOK
3emute https://m.edsoo.ru/7f41¢c292
5 [TpoucxoxaeHue yenoBeKka — aHTPOIIOTeHES 10 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
DKOJIOTHSl — HayKa O B3aUMOOTHOIIIEHUSX
6 OpPraHU3MOB U HZ)I;OpFaHI/ISMeHHHX CUCTEM 3 0.5 Bubmmorexa IOK
. . https://m.edsoo.ru/7f41¢c292
C OKpy’Karollei cpeaoi
7 OpraHu3msl U cpefia 00uTaHus 9 1.5 ﬁ;g::?l?ﬁt:jigﬁﬁﬁ f416292
. bubnuoreka [JOK
8 DKOJOTHS BUZIOB H NOMyIAIMIA ° 05 https://m.edsoo.ru/7f41c292
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUYECKHE 12 05 bubmuoreka [{OK
CHCTEMBI https://m.edsoo.ru/7f41¢c292
10 buocdepa — rinobanbpHas sxocuctema 6 Bubmmorexa HOK

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

11 YeloBEK U OKPYIKAOIIAA cpeaa 6 bubmorexa HOK
Py Hast cpel https://m.edsoo.ru/7f41c292
12 PesepBHOe Bpems 8
OBIIEE KOJIMYECTBO YACOB I10O 102 75

I[TPOTPAMME
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https://m.edsoo.ru/7f41c292
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Kosaun4yecTBo 4acoB
Ne JIeKTPOHHBbIe HU(PoBbHIE 00pa3oBaTebHbIE
Tema ypoka Kontpoabsubie IIpakTuueckue
n/n Bcero pecypcbl
padoThbI padoTbI
buonorus xak
1 ROMILICKCHa Hayia 1 1 https://resh.edu.ru/subject/lesson/3827/start/118940/
KaK 4acTh COBPEMEHHOTO
oOmecTBa
2 XH]EHe CHETEMBL I X 1 bubnunorexa [IOK https://m.edsoo.ru/863e6564
CBOMCTBA
https://www.yaklass.ru/p/biologia/9-klass/predmet-
3 YpoBHEBas OpraHu3anus 1 biologii-16129/otlichitelnye-osobennosti-zhivykh-
’KHUBBIX CHCTEM organizmov-urovni-organizatcii-zhizni-16132/re-
f4017317-885d-4451-a16d-551cfb5db5ab
Hcropus oTKpeITHA 1
4 M3Y4YCHUS KIICTKH. 1 https://resh.edu.ru/subject/lesson/5383/
Knerounas Teopus
MeTo1bl MONEKYISIPHON
1 KJICTOYHOU OMOJIOTHH.
[IpakTuueckas pabota
«M3ydyeHne METO0B
5 KJICTOYHOM OMOJIOTHH 1 0.5 bubaunorexa I{OK https://m.edsoo.ru/863e6122
(xpomarorpadus,
anekTpodopes,
muddepennmanbHoe
LHEeHTpUyrupoBaHue,
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https://resh.edu.ru/subject/lesson/3827/start/118940/
https://m.edsoo.ru/863e6564
https://www.yaklass.ru/p/biologia/9-klass/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-16132/re-f4017317-885d-4451-a16d-551cfb5db5ab
https://www.yaklass.ru/p/biologia/9-klass/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-16132/re-f4017317-885d-4451-a16d-551cfb5db5ab
https://www.yaklass.ru/p/biologia/9-klass/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-16132/re-f4017317-885d-4451-a16d-551cfb5db5ab
https://www.yaklass.ru/p/biologia/9-klass/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-16132/re-f4017317-885d-4451-a16d-551cfb5db5ab
https://resh.edu.ru/subject/lesson/5383/
https://m.edsoo.ru/863e6122

[ILIP)»

XUMHUYECKUI COCTaB
KJIETKH

MI/IHCpaIH:HBIe BE€IICCTBA
KJICTKH, UX
Ouooruyeckas PoOJib

https://resh.edu.ru/subject/lesson/5397/start/283870/

https://resh.edu.ru/subject/lesson/5397/

Opranuueckue BeliecTBa
KIJIETKU — OEIKHU.
JlaGoparopHnas pabota
«Ob6Hapyx’eHHne OeJIKOB ¢
TIOMOIIIBIO
Ka4eCTBEHHBIX PCAKIIHIT»

CBolicTBa,
KJ1accuukanus u
¢byHKIMN OEIKOB

0.5

https://resh.edu.ru/subject/lesson/3840/start/163096/

https://resh.edu.ru/subject/lesson/3840/start/163096/

10

Oprannueckue BeIiecTBa
KJICTKH — YIJICBOABI

https://resh.edu.ru/subject/lesson/3840/

11

12

13

OpraHquCKI/IC BCIICCTBA
KIJICTKU — JIMIIUIbI

HykenHOBbIE KUCIIOTHI.
JIHK u PHK.
JlaGopatopHnas pabora
«HccnenoBanue
HYKJICHHOBBIX KUCIIOT,
BBIJICJICHHBIX U3 KJIETOK
Pa3IMYHBIX OPTaHU3MOBY

Crpoenue u pyHKIIUH
ATO®. [Ipyrue

0.5

https://resh.edu.ru/subject/lesson/3840/

https://resh.edu.ru/subject/lesson/3840/start/163096/

https://resh.edu.ru/subject/lesson/3840/start/163096/
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https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/

HyKJIeo3uITpUudochaTel
(HT®D)

CexBenuponanue JIHK.
MeToapl TEeHOMUKH,

https://www.yaklass.ru/p/biologia/9-
klass/vnutrikletochnye-biokhimicheskie-reaktcii-

14 T 160_37/materia!nye-osnovy-nasledstvennosti-dnk-i-rnk-

— ’ svoistva-geneticheskogo-koda-17333/re-f30207b7-ael2-
4dde-863d-fdfe29587310
https://www.yaklass.ru/p/biologia/9-klass/predmet-
biologii-16129/etapy-razvitiia-biologicheskikh-znanii-
16130/re-3d8654h7-e941-4578-aa7f-85ee8fchbecO

15 Mertobl CTPYKTYpHOM https://www.yaklass.ru/p/biologia/9-

OMOJIOr MK klass/zakonomernosti-peredachi-nasledstvennykh-
priznakov-307291/istoriia-razvitiia-znanii-o-
zakonomernostiakh-nasledovaniia-priznakov-307292/re-
e6cacd98-38a5-4fd7-95¢6-a23391ba610a

TUIbI KIETOK.

16 [TpoxapuoTnyeckas https://resh.edu.ru/subject/lesson/1587/

KJICTKaA

Crtpoenue

3YKApPUOTUYECKON

17 R 0.5 https://resh.edu.ru/subject/lesson/1588/

pabota «M3ydyenue

CBOMCTB KJICTOUHOM

MeMOpaHbI»

18 Hopepxnoctibiit https://m.eds00.ru/863e6ff0
amnmapar KJI€TKU
g Ouuomembparbie 0.5 https://resh.edu.ru/subject/lesson/3847/start/8616/

OpraHonabl KJICTKH.

43



https://www.yaklass.ru/p/biologia/9-klass/vnutrikletochnye-biokhimicheskie-reaktcii-16037/materialnye-osnovy-nasledstvennosti-dnk-i-rnk-svoistva-geneticheskogo-koda-17333/re-f30207b7-ae12-4dde-863d-fdfe29587310
https://www.yaklass.ru/p/biologia/9-klass/vnutrikletochnye-biokhimicheskie-reaktcii-16037/materialnye-osnovy-nasledstvennosti-dnk-i-rnk-svoistva-geneticheskogo-koda-17333/re-f30207b7-ae12-4dde-863d-fdfe29587310
https://www.yaklass.ru/p/biologia/9-klass/vnutrikletochnye-biokhimicheskie-reaktcii-16037/materialnye-osnovy-nasledstvennosti-dnk-i-rnk-svoistva-geneticheskogo-koda-17333/re-f30207b7-ae12-4dde-863d-fdfe29587310
https://www.yaklass.ru/p/biologia/9-klass/vnutrikletochnye-biokhimicheskie-reaktcii-16037/materialnye-osnovy-nasledstvennosti-dnk-i-rnk-svoistva-geneticheskogo-koda-17333/re-f30207b7-ae12-4dde-863d-fdfe29587310
https://www.yaklass.ru/p/biologia/9-klass/vnutrikletochnye-biokhimicheskie-reaktcii-16037/materialnye-osnovy-nasledstvennosti-dnk-i-rnk-svoistva-geneticheskogo-koda-17333/re-f30207b7-ae12-4dde-863d-fdfe29587310
https://www.yaklass.ru/p/biologia/9-klass/predmet-biologii-16129/etapy-razvitiia-biologicheskikh-znanii-16130/re-3d8654b7-e941-4578-aa7f-85ee8fcbbec0
https://www.yaklass.ru/p/biologia/9-klass/predmet-biologii-16129/etapy-razvitiia-biologicheskikh-znanii-16130/re-3d8654b7-e941-4578-aa7f-85ee8fcbbec0
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https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-307292/re-e6cacd98-38a5-4fd7-95c6-a23391ba610a
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-307292/re-e6cacd98-38a5-4fd7-95c6-a23391ba610a
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-307292/re-e6cacd98-38a5-4fd7-95c6-a23391ba610a
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-307292/re-e6cacd98-38a5-4fd7-95c6-a23391ba610a
https://resh.edu.ru/subject/lesson/1587/
https://resh.edu.ru/subject/lesson/1588/
https://m.edsoo.ru/863e6ff0
https://resh.edu.ru/subject/lesson/3847/start/8616/

[TpakTyeckas pabora
«/3y4eHne IBIKCHUSI
[IUTOILIA3MBbI B
PACTUTEIBHBIX KIETKaX»

20

21

22

[TonyaBTOHOMHBIE
OpTraHOUBI KIETKU:
MUTOXOHJIPHH,
IJTACTU/TBI.
JlaGoparopHnas pabota
«UccnenoBanue
TUTa3MOJIH3a U
JeTIIa3MOJIH3a B
PACTHTEIBHBIX KICTKAX)

HememOpanHbie
OpPTraHOM[IbI KJICTKH
CrpoeHue u QyHKINH
saapa

0.5

https://resh.edu.ru/subject/lesson/3847/start/8616/

https://resh.edu.ru/subject/lesson/5383/start/

https://resh.edu.ru/subject/lesson/3847/start/8616/

23

CpaBHHTENBbHAS
XapaKTePUCTHKA KIIETOK
9YKapHOT.
JlaboparopHnast pabota
«3yueHune cTpoeHus
KJIETOK Pa3IUYHBIX
OpPTaHU3MOB»

0.5

https://www.yaklass.ru/p/biologia/9-klass/stroenie-i-

sistemy-zhizneobespecheniia-kletki-17330/kletki-
predstavitelei-raznykh-tcarstv-16039/re-018d00cd-
2041-4d5e-a21c-31cef5ch7f47

24

Accumunanus u
JACCUMUJISIIAS — JIBE
CTOPOHBI METa0OIU3MA.
Turel 0OMeHa BEIIECTB.
JlaGopatopHnas pabora

https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/2486/
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https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/5383/start/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://www.yaklass.ru/p/biologia/9-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-17330/kletki-predstavitelei-raznykh-tcarstv-16039/re-018d00cd-2041-4d5e-a21c-31cef5cb7f47
https://www.yaklass.ru/p/biologia/9-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-17330/kletki-predstavitelei-raznykh-tcarstv-16039/re-018d00cd-2041-4d5e-a21c-31cef5cb7f47
https://www.yaklass.ru/p/biologia/9-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-17330/kletki-predstavitelei-raznykh-tcarstv-16039/re-018d00cd-2041-4d5e-a21c-31cef5cb7f47
https://www.yaklass.ru/p/biologia/9-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-17330/kletki-predstavitelei-raznykh-tcarstv-16039/re-018d00cd-2041-4d5e-a21c-31cef5cb7f47
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/2486/

«3yueHue
KaTaJuTHYECKOM
AKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMusIa3bl
WJTU KaTajiasbl)»

DepMEHTATUBHBIN
XapakTep peakuui
KJIETOYHOTO
MeTabonu3ma.
JlaGoparopHnas pabota

25 «3yuenne 0.5 https://resh.edu.ru/subject/lesson/3917/start/46777/
(hepMEHTaTHBHOTO
paciierieHus mepokcuIa
BOJOpOJIA B
PACTHUTCIIbHBIX U
JKNUBOTHBIX KIICTKAX»
26 benkt-akTiBaropst i https://resh.edu.ru/subject/lesson/4743/start/150742/
OeNKU-UHTHOUTOPBI
https://www.yaklass.ru/p/biologia/10-
97 ABTOTpOdHBIN THI klass/vnutrikletochnye-biokhimicheskie-reaktcii-
oOMeHa BEIEeCTB 6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-
fotosintez-6844014
28 dorocunTe3 https://resh.edu.ru/subject/lesson/3917/start/46777/
ﬁ;gg;:;ﬁaﬂ atona https://www.yaklass.ru/p/biologia/10-
klass/vnutrikletochnye-biokhimicheskie-reaktcii-
29 «CpaBHEHHE NIPOLIECCOB 0.5

¢dboTocuHTE3a U
XEMOCHHTE3a)

6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-
fotosintez-6844014
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https://resh.edu.ru/subject/lesson/4743/start/150742/
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https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014

30

31

Anas’poOHbIe
opraHu3Msbl. Bubt
OpOXKEHUSI.
JlaboparopHnas pabota
«CpaBHEHHE TIPOIIECCOB
OpOKEHUS U JIBIXAHUSDY
AdpoOHBIC OPTaHU3MBI.
DTarnbl 3HEPreTHYECKOTO
oOMeHa

https://www.yaklass.ru/p/biologia/10-
klass/vnutrikletochnye-hiokhimicheskie-reaktcii-

6844011/metabolizm-kletochnoe-dykhanie-6844012/re-

£26dbb79-df5c-4cfe-8734-e958c9eabcf9

https://resh.edu.ru/subject/lesson/3917/

32

DHeprust MeMOpPaHHOTO
rpaJiieHTa MPOTOHOB.
Cunre3 AT®: pabora
npoTtoHHON AT®-
CUHTA3bI

https://resh.edu.ru/subject/lesson/5352/main/295784/

33

Peaknun MaTpu4HOro
CHUHTE3a

https://resh.edu.ru/subject/lesson/5352/main/295784/

34

35

Tpanckpunuus —
MarpuuHblii cuaTe3 PHK

Tpancnsauus u e€ srarbl

https://resh.edu.ru/subject/lesson/5352/

https://resh.edu.ru/subject/lesson/3917/

36

Konnposanue
aMUHOKHCIIOT. Poip
pubdocom B OMocuHTE3e
Oenka

https://resh.edu.ru/subject/lesson/5352/

37

38

Opranu3zanus reHoma y
MIPOKAPHOT U FYKapUOT
MonexkyisapHbie
MEXaHHU3MBI IKCIIPECCUH
T€HOB y DYKapHOT

https://resh.edu.ru/subject/lesson/3939/

https://resh.edu.ru/subject/lesson/3939/main/105169/
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https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012/re-e26dbb79-df5c-4cfe-8734-e958c9ea5cf9
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012/re-e26dbb79-df5c-4cfe-8734-e958c9ea5cf9
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012/re-e26dbb79-df5c-4cfe-8734-e958c9ea5cf9
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012/re-e26dbb79-df5c-4cfe-8734-e958c9ea5cf9
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/main/295784/
https://resh.edu.ru/subject/lesson/5352/main/295784/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/main/105169/

Bupycer —
BHEKJIETOUHBIE ()OPMBI
AKHU3HU U OOJIUTaTHbIE

39 Mapa3uThlL. 0.5 https://resh.edu.ru/subject/lesson/3939/
[IpakTrueckas pabota
«Co3manue MoJIeIIn
BHpYyCa»
BupycHsbie 3a0oneBanust
40 YeJI0BEKA, )KUBOTHBIX, https://resh.edu.ru/subject/lesson/3939/
pacTeHui
41 Hanorexnosorii B https://resh.edu.ru/subject/lesson/5757/conspect/148279/
OHMOJIOTUN U MEIUIIUHE
42 PKHIHCHHBI LK https://resh.edu.ru/subject/lesson/3927/
KJICTKN
https://www.yaklass.ru/p/biologia/10-
43 Marpu4Hblii CHHTE3 klass/vnutrikletochnye-biokhimicheskie-reaktcii-
JTHK 6844011/materialnye-osnovy-nasledstvennosti-dnk-i-
rnk-svoistva-geneticheskogo-k -6844016
XPpOMOCOMBI.
Jlaboparopnast paboTta https://www.yaklass.ru/p/biologia/10-
44 «M3yueHne xpomocom 0.5 klass/razmnozhenie-zhivykh-organizmov-
Ha TOTOBBIX 6844021/zhiznennyi-put-kletki-6844022
MHUKpOIIpErapaTrax»
https://www.yaklass.ru/p/biologia/10-
45 ﬁ;:zzm eI klass/razmnozhenie-zhivykh-organizmov-
6844021/zhiznennyi-put-kletki-6844022
46 st 1eTOK. 0.5 https://m.edsoo.ru/863e7dc4

Kapunoxkunes n
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https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/5757/conspect/148279/
https://resh.edu.ru/subject/lesson/3927/
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/materialnye-osnovy-nasledstvennosti-dnk-i-rnk-svoistva-geneticheskogo-k_-6844016
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/materialnye-osnovy-nasledstvennosti-dnk-i-rnk-svoistva-geneticheskogo-k_-6844016
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/materialnye-osnovy-nasledstvennosti-dnk-i-rnk-svoistva-geneticheskogo-k_-6844016
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/materialnye-osnovy-nasledstvennosti-dnk-i-rnk-svoistva-geneticheskogo-k_-6844016
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022
https://m.edsoo.ru/863e7dc4

UTOKHHES.
JlabGopaTopHas paboTta
«Habmonenue muTo3a B
KJIETKaX KOHYUKa
KOpenika jJyka (Ha
TOTOBBIX
MUKpOIpenaparax)»

PGFYHHHI/IH KHU3HCHHOI'O

47 https://m.edsoo.ru/863e7dc4
IIHNKJIa KJIIETOK

48 Oprauisu Kak eausoe https://resh.edu.ru/subject/lesson/6770/
eiaoe
TkaHu pacTeHuil.

49 JlaboparopHast paboTta 05 https://www.yaklass.ru/p/biologia/6-klass/rasteniia-pod-
«M3yueHune TKaHei ' mikroskopom-6843726/vidy-rastitelnykh-tkanei-13587
pacTeHuin»

Ticatti KABOTHBIX 1 https://www.yaklass.ru/p/biologia/8-klass/obshchie-
yenoBeka. JlaboparopHas . .

50 paGota «Hzysere 0.5 predstavlenn_a-ob-orqan|zme-chelove_ka-_

. 16120/organizm-cheloveka-tcelostnaia-sistema-13450
TKAHEU KUBOTHBIX»
Oprassl. Cuctemsl
opranoB. JlabopaTopHas https://www.yaklass.ru/p/biologia/8-klass/obshchie-

51 pabora «M3yuenue 0.5 predstavleniia-ob-organizme-cheloveka-

OpraHoB IIBETKOBOTO 16120/organizm-cheloveka-tcelostnaia-sistema-13450
pactenus

59 Oropa Tea OpranH3MoB https://www.vaklass.ru/p/bioloqia/8-k|ass/opora—i-

dvizhenie-16074/stroenie-skeleta-cheloveka-16075

53 JIBUXKEHUE OpraHI3MOB https://resh.edu.ru/subject/lesson/6769/

54 [Tutanre opraHu3MoB https://www.yaklass.ru/p/biologia/8-
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https://www.yaklass.ru/p/biologia/6-klass/rasteniia-pod-mikroskopom-6843726/vidy-rastitelnykh-tkanei-13587
https://www.yaklass.ru/p/biologia/6-klass/rasteniia-pod-mikroskopom-6843726/vidy-rastitelnykh-tkanei-13587
https://www.yaklass.ru/p/biologia/8-klass/obshchie-predstavleniia-ob-organizme-cheloveka-16120/organizm-cheloveka-tcelostnaia-sistema-13450
https://www.yaklass.ru/p/biologia/8-klass/obshchie-predstavleniia-ob-organizme-cheloveka-16120/organizm-cheloveka-tcelostnaia-sistema-13450
https://www.yaklass.ru/p/biologia/8-klass/obshchie-predstavleniia-ob-organizme-cheloveka-16120/organizm-cheloveka-tcelostnaia-sistema-13450
https://www.yaklass.ru/p/biologia/8-klass/obshchie-predstavleniia-ob-organizme-cheloveka-16120/organizm-cheloveka-tcelostnaia-sistema-13450
https://www.yaklass.ru/p/biologia/8-klass/obshchie-predstavleniia-ob-organizme-cheloveka-16120/organizm-cheloveka-tcelostnaia-sistema-13450
https://www.yaklass.ru/p/biologia/8-klass/obshchie-predstavleniia-ob-organizme-cheloveka-16120/organizm-cheloveka-tcelostnaia-sistema-13450
https://www.yaklass.ru/p/biologia/8-klass/opora-i-dvizhenie-16074/stroenie-skeleta-cheloveka-16075
https://www.yaklass.ru/p/biologia/8-klass/opora-i-dvizhenie-16074/stroenie-skeleta-cheloveka-16075
https://resh.edu.ru/subject/lesson/6769/
https://www.yaklass.ru/p/biologia/8-klass/pishchevaritelnaia-sistema-16033/stroenie-organov-pishchevareniia-16078

klass/pishchevaritelnaia-sistema-16033/stroenie-
organov-pishchevareniia-16078

IIuTanre N03BOHOUYHBIX

https://www.yaklass.ru/p/biologia/8-

55 EEBOTHHX' klass/pishchevaritelnaia-sistema-16033/stroenie-
THEBAPHTEILHAL organov-pishchevareniia-16078
CHUCTEMA YCJIOBCKA

56 JIpIxaHue OpraHu3MoB https://resh.edu.ru/subject/lesson/6759/

https://www.yaklass.ru/p/biologia/8-klass/dykhatelnaia-

57 ﬁ;fjf:}i;;gjgfs:;jx sistema-16090/dykhatelnye-puti-i-legkie-protcess-

dykhaniia-16091
Tpancopt Bemects y https://resh.edu.ru/sub?ect/ lesson/2489/

58 https://resh.edu.ru/subject/lesson/6760/
OpratHsMon https://resh.edu.ru/subject/lesson/6761/
KpoBeHocHas cucrema

59 [I03BOHOYHBIX JKUBOTHBIX https://resh.edu.ru/subject/lesson/1581/

1 4CJIIOBCKA

60 Brizenerine y https://resh.edu.ru/subject/lesson/2217/
OpraHu3MoB

61 3ammra y OpraHu3MoB https://resh.edu.ru/subject/lesson/1580/

62 Hanymias crcrema https://resh.edu.ru/subject/lesson/5558/main/18262/
YCJIOBCKaA
PaB,Z[pa)KI/IMOCTL u

63 perynsmus y https://resh.edu.ru/subject/lesson/6766/conspect/295866/
OpFaHI/ISMOB
I'ymopainbHas peryisnus

64 Y DHJIOKPUHHAS CHCTEMA https://resh.edu.ru/subject/lesson/2458/

JKHMBOTHBIX U YCJIOBCKaA
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https://www.yaklass.ru/p/biologia/8-klass/pishchevaritelnaia-sistema-16033/stroenie-organov-pishchevareniia-16078
https://www.yaklass.ru/p/biologia/8-klass/pishchevaritelnaia-sistema-16033/stroenie-organov-pishchevareniia-16078
https://www.yaklass.ru/p/biologia/8-klass/pishchevaritelnaia-sistema-16033/stroenie-organov-pishchevareniia-16078
https://www.yaklass.ru/p/biologia/8-klass/pishchevaritelnaia-sistema-16033/stroenie-organov-pishchevareniia-16078
https://www.yaklass.ru/p/biologia/8-klass/pishchevaritelnaia-sistema-16033/stroenie-organov-pishchevareniia-16078
https://resh.edu.ru/subject/lesson/6759/
https://www.yaklass.ru/p/biologia/8-klass/dykhatelnaia-sistema-16090/dykhatelnye-puti-i-legkie-protcess-dykhaniia-16091
https://www.yaklass.ru/p/biologia/8-klass/dykhatelnaia-sistema-16090/dykhatelnye-puti-i-legkie-protcess-dykhaniia-16091
https://www.yaklass.ru/p/biologia/8-klass/dykhatelnaia-sistema-16090/dykhatelnye-puti-i-legkie-protcess-dykhaniia-16091
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/1581/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/1580/
https://resh.edu.ru/subject/lesson/5558/main/18262/
https://resh.edu.ru/subject/lesson/6766/conspect/295866/
https://resh.edu.ru/subject/lesson/2458/

@opMBbl pa3MHOKEHUS

65 https://resh.edu.ru/subject/lesson/5359/

OpraHu3mMoB
https://www.yaklass.ru/p/biologia/9-

66 ToroBoe pasMHoKelHe klass/razmnozhenie-zhivykh-organizmov-88881/tipy-
razmnozheniia-organizmov-302900/re-a53b5184-a459-
4318-82d4-9011b8308feb

67 Meiio3 https://resh.edu.ru/subject/lesson/3927/

I'amertorenes.
Oo6pazoBanue u
PasBUTHE MTOJOBBIX https://www.yaklass.ru/p/biologia/9-

68 KieToK. JlaboparopHast 05 klass/razmnozhenie-zhivykh-organizmov-88881/tipy-
pabota «M3yuenue razmnozheniia-organizmov-302900/re-a53b5184-a459-
CTPOCHHSI TIOJIOBBIX 4318-82d4-9011b8308feb
KJICTOK HAa I'OTOBBIX
MHKpOIIpenapaTax»

NunuBunyansHoE

69 pa3BUTHE OPraHU3MOB — https://resh.edu.ru/subject/lesson/5630/
OHTOI'CHE3

20 iizgzgﬁl?:;izzlxewx https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/

JIMCTKOB

Pocr u pasButue

KHUBOTHBIX.

JIaboparopHasi paboTta https://www.yaklass.ru/p/biologia/7-klass/znakomimsia-

71 «BblIsBIIEHNE IPU3HAKOB 0.5

cXoacTBa 3apom,1mel71
IIO3BOHOYHBIX
JKHUBOTHBIX»

s-khordovymi-15494/mlekopitaiushchie-15481
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https://resh.edu.ru/subject/lesson/5359/
https://www.yaklass.ru/p/biologia/9-klass/razmnozhenie-zhivykh-organizmov-88881/tipy-razmnozheniia-organizmov-302900/re-a53b5184-a459-4318-82d4-9011b8308feb
https://www.yaklass.ru/p/biologia/9-klass/razmnozhenie-zhivykh-organizmov-88881/tipy-razmnozheniia-organizmov-302900/re-a53b5184-a459-4318-82d4-9011b8308feb
https://www.yaklass.ru/p/biologia/9-klass/razmnozhenie-zhivykh-organizmov-88881/tipy-razmnozheniia-organizmov-302900/re-a53b5184-a459-4318-82d4-9011b8308feb
https://www.yaklass.ru/p/biologia/9-klass/razmnozhenie-zhivykh-organizmov-88881/tipy-razmnozheniia-organizmov-302900/re-a53b5184-a459-4318-82d4-9011b8308feb
https://resh.edu.ru/subject/lesson/3927/
https://www.yaklass.ru/p/biologia/9-klass/razmnozhenie-zhivykh-organizmov-88881/tipy-razmnozheniia-organizmov-302900/re-a53b5184-a459-4318-82d4-9011b8308feb
https://www.yaklass.ru/p/biologia/9-klass/razmnozhenie-zhivykh-organizmov-88881/tipy-razmnozheniia-organizmov-302900/re-a53b5184-a459-4318-82d4-9011b8308feb
https://www.yaklass.ru/p/biologia/9-klass/razmnozhenie-zhivykh-organizmov-88881/tipy-razmnozheniia-organizmov-302900/re-a53b5184-a459-4318-82d4-9011b8308feb
https://www.yaklass.ru/p/biologia/9-klass/razmnozhenie-zhivykh-organizmov-88881/tipy-razmnozheniia-organizmov-302900/re-a53b5184-a459-4318-82d4-9011b8308feb
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/
https://www.yaklass.ru/p/biologia/7-klass/znakomimsia-s-khordovymi-15494/mlekopitaiushchie-15481
https://www.yaklass.ru/p/biologia/7-klass/znakomimsia-s-khordovymi-15494/mlekopitaiushchie-15481

72

73

74

75

Pazmuoxenue u
pa3BUTHE PACTEHUH.
JlabGopaTopHas paboTta
«CTpoeHue opraHoB
Pa3MHOXKEHHUS BBICIIIUX
pacTeHuin»

I/ICTOpI/Iﬂ CTaHOBJICHHUA U
Pa3BUTHUA I'CHCTUKHU KaK

HayKu

OCHOBHBIC TIOHSTHS U
CHMBOJIBI TCHETUKH.
JlaGoparopHnas pabota
«/Ipo3oduna kak 00BEKT
TCHETHYECKUX
HCCIIEOBAHUI

3aKOHOMEPHOCTH
Hacle10BaHUs
MIPU3HAKOB.
Mounorubpuanoe
CKpEeUIBaHNUE.
[IpakTnueckas padbora
"N3y4yeHue pe3yapTaToB
MOHOTHOPHUIHOTO
CKpEUIMBaHUA y
apo3oduisr”

0.5

0.5

0.5

https://resh.edu.ru/subject/lesson/5359/

https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-nasledstvennykh-
priznakov-6844028/istoriia-razvitiia-znanii-o-
zakonomernostiakh-nasledovaniia-priznakov-6844029

https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-nasledstvennykh-
priznakov-6844028/istoriia-razvitiia-znanii-o-
zakonomernostiakh-nasledovaniia-priznakov-6844029

https://resh.edu.ru/subject/lesson/5386/

76

[uTomornyeckne
OCHOBBI
MOHOTHOPHUIHOTO

https://resh.edu.ru/subject/lesson/5386/
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https://resh.edu.ru/subject/lesson/5359/
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029
https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/5386/

CKpEILLIMBaHUS

Ananusupyroriee https://www.yaklass.ru/p/biologia/10-

7 CKpEIIMBaHUE. klass/zakonomernosti-peredachi-nasledstvennykh-
Hemonnoe priznakov-6844028/analiziruiushchee-skreshchivanie-
JIOMUHUPOBaHUE 6844033
Jlurudpumnoe
CKpC€UIMBaHHUEC.

[IpakTuueckas padbora

78 «3yueHune pe3ynbTaToB 0.5 https://resh.edu.ru/subject/lesson/4725/
TUTHOPHUTHOTO
CerIIII/IBaHI/ISI y
JPO30(UITBDY
Hutosmornyeckue

79 OCHOBBI TUTHOPHTHOTO https://resh.edu.ru/subject/lesson/4725/

CKpelUBaHUsA
CuenneHHoe

80 HacJaeI0BaHHE https://resh.edu.ru/subject/lesson/4755/

IIPHU3HAKOB
https://www.yaklass.ru/p/biologia/10-

81 XpoMOCOMHasI TEOPHSI klass/zakonomernosti-peredachi-nasledstvennykh-

HACJIEACTBEHHOCTH priznakov-6844028/khromosomnoe-opredelenie-pola-
nasledovanie-genov-lokalizovannykh-v-polo -6844041

82 I'eneTunka mona https://m.eds00.ru/863e8c60

https://www.yaklass.ru/p/biologia/10-

83 I'eHOTHI KaK I[EIOCTHAs klass/zakonomernosti-peredachi-nasledstvennykh-
cucTeMa priznakov-6844028/genotip-kak-tcelostnaia-sistema-

6844039
84 ['eHeTHYECKUI KOHTPOJTH https://www.yaklass.ru/p/biologia/10-
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https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/analiziruiushchee-skreshchivanie-6844033
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/analiziruiushchee-skreshchivanie-6844033
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/analiziruiushchee-skreshchivanie-6844033
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/analiziruiushchee-skreshchivanie-6844033
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4755/
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/khromosomnoe-opredelenie-pola-nasledovanie-genov-lokalizovannykh-v-polo_-6844041
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/khromosomnoe-opredelenie-pola-nasledovanie-genov-lokalizovannykh-v-polo_-6844041
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/khromosomnoe-opredelenie-pola-nasledovanie-genov-lokalizovannykh-v-polo_-6844041
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/khromosomnoe-opredelenie-pola-nasledovanie-genov-lokalizovannykh-v-polo_-6844041
https://m.edsoo.ru/863e8c60
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/genotip-kak-tcelostnaia-sistema-6844039
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/genotip-kak-tcelostnaia-sistema-6844039
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/genotip-kak-tcelostnaia-sistema-6844039
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/genotip-kak-tcelostnaia-sistema-6844039
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/genotip-kak-tcelostnaia-sistema-6844039

pa3BUTHUS PaCTCHUM,
JKUBOTHBIX U 4EJIOBEKA

klass/zakonomernosti-peredachi-nasledstvennykh-
priznakov-6844028/genotip-kak-tcelostnaia-sistema-

6844039

85

N3menuuBocTh
MpU3HAKOB. Bubl
U3MEHUYHUBOCTH

https://resh.edu.ru/subject/lesson/5387/

86

87

MoaudukanronHas
W3MEHUYUBOCTb
BapuanuoHHsbIi psag u
BapHalliOHHAs KpUBasl.
JlaGoparopHnas pabota
«HccnenoBanue
3aKOHOMEPHOCTEN

MO (DHKAITIOHHOM
U3MEHUYUBOCTH.
[TocTpoenne
BapHAIlMOHHOTO pAJia U
BAPUALIMOHHON KPUBON»

0.5

https://resh.edu.ru/subject/lesson/5387/

https://resh.edu.ru/subject/lesson/2478/main/

88

I'enoTunmueckas
N3MEHUYNBOCTD.
Komb6unarusnas
U3MEHUYMBOCTD

https://resh.edu.ru/subject/lesson/5387/

89

MyranuonHnas
M3MEHYUBOCTb.
[IpakTnueckas pabora
«MyTtanuu y 1po30(huiist
(Ha rOTOBBIX
MHUKpOIpenaparax)»

0.5

https://resh.edu.ru/subject/lesson/5387/
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https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/genotip-kak-tcelostnaia-sistema-6844039
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/genotip-kak-tcelostnaia-sistema-6844039
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/genotip-kak-tcelostnaia-sistema-6844039
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/2478/main/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/

90

3aKOHOMEPHOCTH
MYTalMOHHOTO
nporecca. DIUTeHETHKA
Y SIIUTCHOMHKA

https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-nasledstvennykh-

priznakov-6844028/mutatcionnaia-izmenchivost-
6844043

91

I'eneTnka yemoBeka.
[TpakTyeckas pabora
«CocTaBiieHHE U aHATIA3
POIOCIOBHOM»

0.5

https://resh.edu.ru/subject/lesson/3653/

92

93

94

MeTtoapl METUIIMHCKON
T€HETUKU

3HaueHne MeJUIINHCKOMN
FeHETUKU B
MIPEIOTBPALICHUH H
JICUEHUH T€HETUIECKUX
3a00JIeBaHUI YeI0BEKa

OCHOBHBIE OHATHS
CEJIeKIIHH.
JlaboparopHnast pabota
«M3ydenue copToB
KYJIBTYPHBIX PACTCHHUH U
MOPOJT TOMAIITHUX
KUBOTHBIX)»

0.5

https://resh.edu.ru/subject/lesson/3653/

https://m.edso0.ru/863e8d78

https://resh.edu.ru/subject/lesson/3861/start/

95

MeTobI CeJIEKITMOHHOM
pabotel. JlaboparopHas
pabora «3yuenue
METOJIOB CENEKIINU
pacTeHui)

0.5

https://resh.edu.ru/subject/lesson/3861/

96

JocTrmxkeHus ceeKuu

https://resh.edu.ru/subject/lesson/3861/
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https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/mutatcionnaia-izmenchivost-6844043
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/mutatcionnaia-izmenchivost-6844043
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/mutatcionnaia-izmenchivost-6844043
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/mutatcionnaia-izmenchivost-6844043
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://m.edsoo.ru/863e8d78
https://resh.edu.ru/subject/lesson/3861/start/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/

pacTeHUH U KUBOTHBIX.
[IpakTuueckas pabora
«IIpuBHUBKa pacTeHU»

CoxpaHeHue, u3yueHue

97 U UCIOJb30BaHUE https://resh.edu.ru/subject/lesson/5918/conspect/77836/
TCHCTUYCCKHUX PECYPCOB
buorexHonorusa xak
HayKa U OTpacib
98 HPOMSBONCTEA. 0.5 https://resh.edu.ru/subject/lesson/3939/
[IpakTuueckas padbora
«M3yduenne 00bEKTOB
OHOTEXHOJIOTUUN)
https://www.yaklass.ru/p/biologia/10-
OcHOBHbIE HaNpPaBICHUS . :
99 CHHTETHIeCKO klgss/zakonomernostl-pereda}ch|-naslt_edstvennykh- _
N priznakov-6844028/metody-i-uspekhi-sovremennoi-
selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-
XpoMOCOMHas ¥ TeHHAs klass/zakonomernosti-peredachi-nasledstvennykh-
100 ) ) ) .
HHKEHEPHUs priznakov-6844028/metody-i-uspekhi-sovremennoi-
selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-
101 MeaunuHcKHe klass/zakonomernosti-peredachi-nasledstvennykh-
OMOTEXHOJIOTHU priznakov-6844028/metody-i-uspekhi-sovremennoi-
selektcii-i-biotekhnologii-6844045
PesepBHbIii yPOK.
102 IToBTOpEHME,
000011IeHNE,

cUCTEMaTH3aInsI 3HaHUH
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https://resh.edu.ru/subject/lesson/5918/conspect/77836/
https://resh.edu.ru/subject/lesson/3939/
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
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OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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11 KJIACC

KoanuecTBo 4acoB

Ne JIeKTPOHHBbIE LU (POoBbHIE 00pa3oBaTebHbIE
/i Tema ypoka Beero Konrpoabnbsie IIpakruyeckue pecypeni
padoThbI padoTbI
https://resh.edu.ru/subject/lesson/5393/start/131997/

1 DBOJIIOLIMOHHAS TEOPHUS 1 https://www.yaklass.ru/p/biologia/11-klass/osnovy-

Y. JapBuna evoliutcionnogo-ucheniia-6844066/formirovanie-
predstavlenii-ob-evoliutcii-uchenie-ch-darvina-6844073

JIBroKyIme CUiIbl

2 9BOJIFOIIUH BHIOB 110 Y. 1 https://resh.edu.ru/subject/lesson/5391/start/
JapBuny
boproa 3a

3 CymeCTBOBaH? © 1 https://resh.edu.ru/subject/lesson/5389/start/107051/
€CTCCTBCHHbBIN U
HCKYCCTBEHHBII 0TOOp
dopmMupoBaHue

4 CHHTETUYECKOW TEOPUH 1 https://resh.edu.ru/subject/lesson/5471/conspect/278362/
3BOJOIHUHN
Ja SB?HIOHHOHHOFO https://www.yaklass.ru/p/biologia/11-klass/osnovy-

5 ﬁiuecca' 1 evoliutcionnogo-ucheniia-6844066/dokazatelstva-

POIBOIIOIT | napravleniia-puti-i-sposoby-makroevoliutcii-6844079

MaKpO3BOJIIOI A
[Momyssiims — https://www.yaklass.ru/p/biologia/11-klass/osnovy-

6 JJIEMEHTapHAasl eIUHUTIA 1 ekologicheskikh-znanii-6844047/svoistva-i-struktura-
JBOJTIOLUA populiatcii-6844052

7 3aKOH TeHETHYECKOTO 1 0.5 https://www.yaklass.ru/p/biologia/l1-klass/osnovy-

paBHoBecus Jx. Xapau,

evoliutcionnogo-ucheniia-6844066/genetika-populiatcii-
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B. BaiinGepra.
JlabGopaTopHas paboTta
«BpisiBEHUE
M3MEHYUBOCTH y 0co0ei
OJTHOTO BUIa»

6844069

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

8 zzzr:map HbIe evoliutcionnogo-ucheniia-6844066/faktory-evoliutcii-
PbI 9BOJIIOIITUHN 6844075
https://www.yaklass.ru/p/biologia/9-klass/osnovy-
DddexT ocHOBaTEIIS. - - }
9 et GyYTHIIONHOMO e\_/ol|ut_c_lonrloqo-ucr_]en|_|_a-246743/obrazovan|e-novykh-
vidov-ili-mikroevoliutciia-254922/re-c3952b5d-e856-
TOPHBILIA 47b1-8605-2722bfb38e7a
Mmpaum; .HSOMHHH https://www.yaklass.ru/p/biologia/11-klass/osnovy-

10 TOTyIATHIH: evoliutcionnogo-ucheniia-6844066/obrazovanie-
reorpaguyeckas, novykh-vidov-ili-mikroevoliutciia-6844077
OHoJIOTHYEeCcKast
EcrectBenHsblif 0T60p — https://www.yaklass.ru/p/biologia/11-klass/osnovy-

11 HaTPaBJISIOIINH (aKTop evoliutcionnogo-ucheniia-6844066/faktory-evoliutcii-
SBOJIIOIAN 6844075

12 [TonoBoii oTOop https://resh.edu.ru/subject/lesson/5389/conspect/107050/
[IpucnocoOneHHOCTH
OpraHnu3MOB KaK
pesylIbTat https://www.yaklass.ru/p/biologia/11-klass/osnovy-

13 MHEPOIBOTIOLHH. 0.5 evoliutcionnogo-ucheniia-6844066/obrazovanie-

JlaGopatopHnas pabora
«M3yuenue
apoMop$030B U
WIHOAIaN Tl y

novykh-vidov-ili-mikroevoliutciia-6844077
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pacTeHUM U KUBOTHBIX)»

14

15

[Tpumepsi
MPUCTIOCOOTICHUH Yy
OpPTraHU3MOB:
Mopdonorugeckue,
¢bu3noIornUecKue,
OMOXHMMUYECKUE,
MOBEJICHUECKUE.
JlaGoparopHnas pabota
«[Ipucnocodnenus
OpPTaHHU3MOB H UX
OTHOCHTEIIbHAS
1eJ1eCO00Pa3HOCTh
Bun, ero kpurepuu u
CTPYKTYpa.
JlaboparopHnast pabota
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY
KPUTEPHIO»

0.5

0.5

https://www.yaklass.ru/p/biologia/l1-klass/osnovy-
ekologicheskikh-znanii-6844047/adaptatcii-
organizmov-k-usloviiam-sredy-sushchestvovaniia-
6844048/re-702bae23-8aaf-40d8-8514-94bf7ce6d4ee

https://resh.edu.ru/subject/lesson/4949/start/119943/

16

17

Crpykrypa BUIa
Bunoo6pa3oBanue kak
pe3ynbTat
MHUKPOIBOJIOIUU

https://resh.edu.ru/subject/lesson/4949/start/119943/

https://resh.edu.ru/subject/lesson/5390/start/
https://resh.edu.ru/subject/lesson/4949/start/119943/

18

CBs13b MUKPOIBOJTIOIIHH
Y SIUIEMHUOJIOTHHI

https://resh.edu.ru/subject/lesson/5388/start/17609/

19

MakposBonronus.
ITaneonTOMIOrNYECKIIE
METO/bI U3YUCHUS

https://www.yaklass.ru/p/biologia/l11-klass/osnovy-
evoliutcionnogo-ucheniia-6844066/dokazatelstva-
napravleniia-puti-i-sposoby-makroevoliutcii-6844079

59



https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/adaptatcii-organizmov-k-usloviiam-sredy-sushchestvovaniia-6844048/re-702bae23-8aaf-40d8-8514-94bf7ce6d4ee
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/adaptatcii-organizmov-k-usloviiam-sredy-sushchestvovaniia-6844048/re-702bae23-8aaf-40d8-8514-94bf7ce6d4ee
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/adaptatcii-organizmov-k-usloviiam-sredy-sushchestvovaniia-6844048/re-702bae23-8aaf-40d8-8514-94bf7ce6d4ee
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/adaptatcii-organizmov-k-usloviiam-sredy-sushchestvovaniia-6844048/re-702bae23-8aaf-40d8-8514-94bf7ce6d4ee
https://resh.edu.ru/subject/lesson/4949/start/119943/
https://resh.edu.ru/subject/lesson/4949/start/119943/
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9BOJJIOINH

buoreorpaduyeckue https://www.yaklass.ru/p/biologia/11-klass/osnovy-
20 METOJIbI U3yUYCHUS evoliutcionnogo-ucheniia-6844066/dokazatelstva-
IBOJTIOIIAH napravleniia-puti-i-sposoby-makroevoliutcii-6844079
DOMOpPHOJIOTHYECKUE U
CpaBHUTEILHO- https://www.yaklass.ru/p/biologia/11-klass/osnovy-
21 MOP(OJIOTHYECKUE evoliutcionnogo-ucheniia-6844066/dokazatelstva-
METOJIbI U3yUYCHUS napravleniia-puti-i-sposoby-makroevoliutcii-6844079
3BOJIIOIUHN
MonekynsapHoO-
giif;;;?;f;e " https_://V\_/WW.vakIass.ru{p/bioloqia/ll-klass/osnovv—
22 MATEMATHICCKIC evoliutcionnogo-ucheniia-6844066/dokazatelstva-
napravleniia-puti-i-sposoby-makroevoliutcii-6844079
MCTOABI U3YUYCHUA
3BOJIFOOUHN
OGie 3aKOHOMEPHOCTH https_://V\./WW.vakIass.ru{p/bioloqia/ll-klass/osnovv-
23 evoliutcionnogo-ucheniia-6844066/dokazatelstva-
SOOI napravleniia-puti-i-sposoby-makroevoliutcii-6844079
AnanTuBHas paguanusi. https://www.yaklass.ru/p/biologia/11-klass/osnovy-
24 HepaBHomMepHOCTB evoliutcionnogo-ucheniia-6844066/dokazatelstva-
TEMIIOB JBOJIOIUH napravleniia-puti-i-sposoby-makroevoliutcii-6844079
Hayunble runoressl
25 MPOHUCXOXKICHUS KU3HH https://resh.edu.ru/subject/lesson/3874/start/301094/
Ha 3emiie
JlonayuHsble
26 MPEICTABICHUS O https://resh.edu.ru/subject/lesson/3874/start/301094/
3apOXKIACHUU KU3HU
27 OCHOBHBIE 3TaITbI https://resh.edu.ru/subject/lesson/3885/start/
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HEOPraHUYECKOMN
3BOJIIOLUA

28

29

30

31

32

33

['unioressl 3apoxaeHUs
JKU3HHA

Uctopus 3emnu u
METOJbI €€ N3YUCHHUS.
JlaGopaTopHas paboTta
«M3y4eHue u onrcanue
HCKOITA€MBIX OCTAaTKOB
JPEBHUX OPTaHU3MOBY

HavanpHbie sTansl
OpraHN4ecKon
9BOJIIOLIMU

BBOJ'IIOI_II/IH OYKapuoT

OcCHOBHBIE 3Tanbl
HBOJIIOLUH
PacTUTENILHOTO MUpA.
ITpakTryeckas pabora
«M3ydeHne
0COOEHHOCTEH CTPOEHHUS
pacTeHui pa3HbIX
OTJICIIOBY

OCHOBHBIE dTanbl
JBOJIOLUH )XUBOTHOTO
MUpa

0.5

0.5

https://resh.edu.ru/subject/lesson/3885/start/

https://www.yaklass.ru/p/biologia/l1-klass/etapy-
evoliutcii-biosfery-i-cheloveka-6844082/razvitie-
predstavlenii-o-vozniknovenii-zhizni-6844083/re-
6e119¢3b-20b7-473e-9a46-6030c7e811b7

https://www.yaklass.ru/p/biologia/11-klass/etapy-
evoliutcii-biosfery-i-cheloveka-6844082/etapy-razvitiia-
rastitelnogo-i-zhivotnogo-mira-6844085

https://www.yaklass.ru/p/biologia/l1-klass/etapy-
evoliutcii-biosfery-i-cheloveka-6844082/etapy-razvitiia-
rastitelnogo-i-zhivotnogo-mira-6844085/re-d610560c-
7df5-4567-adfd-584a5783acda

https://www.yaklass.ru/p/biologia/11-klass/etapy-
evoliutcii-biosfery-i-cheloveka-6844082/etapy-razvitiia-
rastitelnogo-i-zhivotnogo-mira-6844085

https://www.yaklass.ru/p/biologia/l11-klass/etapy-
evoliutcii-biosfery-i-cheloveka-6844082/etapy-razvitiia-
rastitelnogo-i-zhivotnogo-mira-6844085
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OBOJTIOLMS JKUBOTHBIX.
[IpakTnueckas padbora

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

34 Zgjg: ;:::Teﬁ or 0.5 evoliutcii-biosfery-i-cheloveka-6844082/etapy-razvitiia-
poeHmA rastitelnogo-i-zhivotnogo-mira-6844085

ITO3BOHOYHBIX
JKUBOTHBIX»
Pa3BuTHe XU3HM Ha https://www.yaklass.ru/p/biologia/l1-klass/etapy-

35 3emiie 1o spaM U evoliutcii-biosfery-i-cheloveka-6844082/etapy-razvitiia-
[epUoIaM rastitelnogo-i-zhivotnogo-mira-6844085
MaccoBble BBIMUPAHMS

36 — DKOJIOTHYECKHE https://resh.edu.ru/subject/lesson/5781/conspect/278681/
KPU3HUCHI ITPOLIJIOTO
CoBpeMeHHbIH

37 9KOJIOTUYECKUN KPHU3HC, https://resh.edu.ru/subject/lesson/5781/conspect/278681/
€ro 0COOCHHOCTH
CoBpeMeHHas cuctema

38 OpPraHHYeCKOTO https://resh.edu.ru/subject/lesson/5395/start/
IIPOILIJIOrO
OcHoBHbBIE

39 CUCTEMATUYECKHE https://resh.edu.ru/subject/lesson/5395/start/
TPYIIIBI OPraHUu3MOB

40 AHTPOIONOTHS — Hayka https://resh.edu.ru/subject/lesson/3906/conspect/283993/
O YCJIOBEKE
PasButne

41 [PCACTABICHIIO https://resh.edu.ru/subject/lesson/3906/start/
HpOHCXO)KJIeHHI/I
YCJIOBCKaA

42 MecTo 4emoBeka B 0.5 https://www.yaklass.ru/p/biologia/l1-klass/etapy-

62



https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/etapy-razvitiia-rastitelnogo-i-zhivotnogo-mira-6844085
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/etapy-razvitiia-rastitelnogo-i-zhivotnogo-mira-6844085
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/etapy-razvitiia-rastitelnogo-i-zhivotnogo-mira-6844085
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/etapy-razvitiia-rastitelnogo-i-zhivotnogo-mira-6844085
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/etapy-razvitiia-rastitelnogo-i-zhivotnogo-mira-6844085
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/etapy-razvitiia-rastitelnogo-i-zhivotnogo-mira-6844085
https://resh.edu.ru/subject/lesson/5781/conspect/278681/
https://resh.edu.ru/subject/lesson/5781/conspect/278681/
https://resh.edu.ru/subject/lesson/5395/start/
https://resh.edu.ru/subject/lesson/5395/start/
https://resh.edu.ru/subject/lesson/3906/conspect/283993/
https://resh.edu.ru/subject/lesson/3906/start/
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087/re-18f11fef-b4ec-46ba-a954-30696d676dcc

CHCTEME OPTraHUYECKOTO
mupa. JlabopatopHas
pabora «3yuenue
0COOEHHOCTEH CTPOCHHUS
CKeJIeTa YelIOBeKa,
CBSI3aHHBIX C

MPSIMOX OKICHUEM»

JIBIOKyIIIME CHUITBI

evoliutcii-biosfery-i-cheloveka-
6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-
vida-6844087/re-18f11fef-b4ec-46ba-a954-
30696d676dcc

43 https://resh.edu.ru/subject/lesson/3906/start/
AHTPOIIOI'CHE3a
CoOoTHOIIEHHE

44 OuosorueCiuX i https://resh.edu.ru/subject/lesson/3906/start/
COIIMAJIBHBIX (baKTOpOB B
AHTPOIIOI'CHE3C

45 OcroBHEIE CTa MM https://resh.edu.ru/subject/lesson/4951/start/290181/
aHTpOIIOTeHE3a

46 Haneorenernka u https://resh.edu.ru/subject/lesson/3906/start/
ITaJICOI'CHOMMUKA

47 IBomonHs https://resh.edu.ru/subject/lesson/4951/start/290181/
COBpeMCHHOFO YCJIIOBCKA
YenoBeueckue pachl. https://www.yaklass.ru/p/biologia/11-klass/etapy-
[MpakTrueckas padboTa evoliutcii-biosfery-i-cheloveka-

48 «M3yuenune 0.5 6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-
KOJIOTUYECKUX vida-6844087/re-18f11fef-b4ec-46ba-a954-
aanTannii YeJIoBeKay 30696d676dcc

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

49 MexauciuIIMHapHbIC evoliutcii-biosfery-i-cheloveka-

MCTOAbI aHTPOIIOJIOTUH

6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-
vida-6844087/re-18f11fef-b4ec-46ba-a954-
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51

52

3apokJIeHUE U pa3BUTHE
9KOJIOTUU

MeToabI SKOJIOTHH.,
JlabGopaTopHas paboTta
«3yueHnue meTon0B
DKOJIOTHYECKUX
HCCIICIOBAHMIN
3HaueHue
JKOJIOTMYECKUX 3HAHUI
IIJIA JejIoBeKa

0.5

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

ekologicheskikh-znanii-6844047

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

ekologicheskikh-znanii-6844047

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

ekologicheskikh-znanii-6844047

53

DKOJIOTUYECKUE
(hakTOophI

https://resh.edu.ru/subject/lesson/5392/start/8378/

54

55

AbGunornyeckue
¢daktopsl. CBET Kak
9KOJIOTMUECKUH (aKTop.
JlaboparopHnast pabota
«Bp1sBIIEHUE
MPUCTIOCOOTICHMIA
OpPraHU3MOB K BIHSIHUIO
CBETa»

Abunornyeckue
¢daxrtopsl. Temnepatypa
KaK 9KOJIOTHYECKUI
¢axrop. JlabopaTopHas
pabota «BrLsBieHuE
MPUCIIOCOOTICHUH
OpPTaHU3MOB K BITUSTHHIO

0.5

0.5

https://resh.edu.ru/subject/lesson/5392/start/8378/

https://resh.edu.ru/subject/lesson/5392/start/8378/

64



https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087/re-18f11fef-b4ec-46ba-a954-30696d676dcc
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047
https://resh.edu.ru/subject/lesson/5392/start/8378/
https://resh.edu.ru/subject/lesson/5392/start/8378/
https://resh.edu.ru/subject/lesson/5392/start/8378/

TEMIIEPATYPbI»

AOGuoTH4eckKue
¢daktopsl. BiaxxHocTh
KaK 3KOJIOTUYECKUI
¢dakrop. JlaboparopHas

56 pabota 0.5 https://resh.edu.ru/subject/lesson/5392/start/8378/
«AHaToMHU4YeCKHE
0COOEHHOCTH PaCTCHHM
U3 Pa3HbIX MCCT
o0UTaHUI»
https://www.yaklass.ru/p/biologia/l1-klass/osnovy-
57 Cpensl oOuTanus ekologicheskikh-znanii-6844047/adaptatcii-
OpraHu3MOB organizmov-k-usloviiam-sredy-sushchestvovaniia-
6844048
58 buonoruyeckue puTMbl https://www.yaklass.ru/p/biologia/11-klass
https://www.yaklass.ru/p/biologia/l1-klass/osnovy-
59 XKuznennsie GopMer ekologicheskikh-znanii-6844047/nadvidovye-
OpraHU3MOB biologicheskie-sistemy-6844056/re-6ea92d59-80d5-
47d6-8b85-826b7cla9le5
https://www.yaklass.ru/p/biologia/11-klass/osnovy-
60 buornueckue paxTopsl ekologicheskikh-znanii-6844047/bioticheskie-
vzaimootnosheniia-organizmov-6844050
3HaueHue 6I/IOTI/I‘-ICCKI/IX
B3aUMOJECUCTBUH I
61 CYIIECTBOBaHUS https://resh.edu.ru/subject/lesson/5501/start/119075/
OpPraHu3MOB B Cpelie
oouTaHus
62 DKOJIOTHYECKHUE https://www.yaklass.ru/p/biologia/11-klass/osnovy-
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XapPaKTCPUCTHUKHU
MMOITYJIAINH

ekologicheskikh-znanii-6844047/svoistva-i-struktura-

populiatcii-6844052

OCHOBHBIE TOKA3aTEHN

HOMYJISIIUY: https://www.yaklass.ru/p/biologia/11-klass/osnovy-
63 YUCIIEHHOCTD, ekologicheskikh-znanii-6844047/svoistva-i-struktura-
IUIOTHOCTh, BO3PACTHAs populiatcii-6844052
U I10JIOBAsA CTPYKTYpa
OcHOBHBIC TTOKA3aTSIU
MO YJISIIUY: https://www.yaklass.ru/p/biologia/11-klass/osnovy-
64 POXKIaeMOCTh, IIPUPOCT, ekologicheskikh-znanii-6844047/svoistva-i-struktura-
TEMII pocTa, populiatcii-6844052
CMCPTHOCTb, MUI'pAllUKX
SKONOrIHecKas https://yvmm.yaklass.rl_J_/p/bioquia/lljklass_/osnovv-
65 T — ekologicheskikh-znanii-6844047/svoistva-i-struktura-
populiatcii-6844052
https://www.yaklass.ru/p/biologia/l1-klass/osnovy-
66 iﬁ:ﬁ;ﬁiggnwmw 1 ekologicheskikh-znanii-6844047/svoistva-i-struktura-
populiatcii-6844052
https://www.yaklass.ru/p/biologia/11-klass/osnovy-
Kpussie pocra ekologicheskikh-znanii-6844047/svoistva-i-struktura-
67 YUCIEHHOCTH populiatcii-6844052
nonyJsinud. Kpusbie https://www.yaklass.ru/p/biologia/11-klass/osnovy-
BBDKHBAHUS ekologicheskikh-znanii-6844047/izmenenie-
chislennosti-i-struktury-populiatcii-6844054
JKosorHeckas HHla https://www.yaklass.ru/p/biologia/11-klass/osnovy-
gg  Puaa. Jlaboparopuas 0.5 ekologicheskikh-znanii-6844047/bioticheskie-
pabora vzaimootnosheniia-organizmov-6844050
«IIpucmocobnenus
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MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* buonorus. buonoruyeckue cucremsl u nporeccel, 10 knace/ Tepemos A.B., I[Terpocosa P.A.,
OO6miecTBO ¢ orpannueHHOM oTBeTcTBEHHOCTHI0 « IOl MHEMO3NHA »
* buosorus. buonorudeckue cucreMsl u nporieccel, 11 kmace/ Tepemos A.B., Ilerpocosa P.A.,

OO6miecTBO ¢ orpannueHHOMN 0TBeTCTBEHHOCTHI0 « MOl MHEMO3NHA »

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
but6mmorekxa [{OK

Poccuiickas snekTpoHHas mKoia

SIxnacc
( )
JOKYMEHT NMOArnnMCAH
AJIEKTPOHHOWM MNMoarnmcbro

CepTtudcpukar:
00ODCF844CD1F9504CDA9E5S8F3A33BFE6G49
Bnapeneu: KOmakynoea Hypus ®atuxosHa
HewncteuteneH: ¢ 05.10.2022 o 29.12.2023
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